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Editorial

- Reyrolle - Solutions for Distribution Grids
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Reyrolle digital protection products have established a strong e Standard IEC 61850 functionality supports system automation

reputation over many years of installed service experience with

. ® Cyber-security functionality
a large variety of users.

® User selectable languages: English, French, German, Portu-
The new Reyrolle 7SR5 devices provide comprehensive function- guese, Spanish, Turkish

ality and can be implemented in a wide range of applications

— typically subtransmission networks, distribution networks, and
industrial installations. In these areas the 7SR5 is an integral
component and helps provide a secure interconnected power
system and is an important part of distributed energy-supply
and demand systems.

With the Reyrolle 5 you are able to install a product that will
be upgradeable. As the power system grows to meet changing
consumer requirements then the 7SR5 device will be reconfig-
urable without the need for replacement devices. The specific
fit required for the application will be provided by the 7SR5

) ) ) o both at the time of installation and when future network and
The 7SR5 is the new generation of 7SR devices providing automation changes are required.

an updated user interface linking to the latest hardware plat-

form and software implementation. The hardware platform
offers a flexible solution relevant to changing power grids

and load flows. The 7SR5 builds on the proven performance

of the existing 7SR1 and 7SR2 products, the function imple-
mentation and user interface are instantly recognizable to

users of previous generation products but have also has been
updated and enhanced. In-service experience and the need for
future proofing has been incorporated by implementing flexible
modular hardware architecture and modular software structure.

Many enhancements and additions to the 7SR product construc-
tion and functionality have been incorporated into the 7SR5,
these include:

® Flexible hardware — minimized ordering options

e Full applications functionality is available in each device
Figure 1/1 Reyrolle 7SR5 Family

® | arge LCD facilitates device setting and display of network
status from the front fascia

® 28 LEDs as standard

® Selectable binary input operating thresholds

® [P54 from front

® 3-winding transformer protection

e Additional standard front pushbuttons improve flexibility
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Editorial

Device-Specific Overview of the Areas of Application -

Overcurrent and Feeder Protection

Overcurrent Protection with control 7SR10 Argus C53000-X7040-C021-1
7SR11/12 Argus EMEA-C10028-00-76GB
7SR21/22 Argus EMEA-C10030-00-76GB
7SR51 C53000-X7040-C022-1

Self-powered Overcurrent Protection 7SR45 Argus EMEA-C10020-00-76GB

Line Protection

Line Differential Protection with control 7SR18 Solkor EMDG-C10087-00-76GB

Transformer Differential Protection

Transformer Differential Protection with 7SR242 Duobias EMEA-C10035-00-76GB

Celeludlpen gy 75R54 C53000-X7040-C022-1

Motor Protection

Motor Protection with control 7SR105 Rho C53000-X7040-C021-1
7SR17 Rho EMEA-C10037-00-76GB
7SR57 C53000-X7040-C022-1

Voltage and Frequency Protection

Applicable for system decoupling, load 7SR158 Argus EMEA-C10033-00-76GB
shedding and load restoration

Synchronizing

Synchronizing 7SR157 Argus EMEA-C10032-00-76GB
Distribution Automation

Protection and Automation for overhead | 7SR224 Argus EMEA-C10031-00-76GB
lines

Capacitor-Bank Protection

Capacitor-bank Protection ‘ 7SR191 Capa EMEA- C10036-00-76GB
High-Impedance Protection
High-impedance Protection ‘ 7SR23 DAD EMEA-C10034-00-76GB

The Reyrolle product range offers a wide variety of protection
devices. The table above lists all of the devices available and the
main application with protection type.
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Main Protection

7SR5 Platform — Devices and Application

Description

The Reyrolle 5 is designed for the electricity networks of the
future with enhanced communications and cyber security while
maintaining a user-friendly interface and easy product manage-
ment.

The Reyrolle 7SR51 overcurrent device includes a wide range of
protection functions and IEC 61850 Ethernet communications as
standard. To further minimize the product variants the power
supply and the binary inputs cover the full operating range with
configurable binary input thresholds.

The large LCD, tactile pushbuttons and programmable LEDs
provide a user-friendly product interface and the relay element
is withdrawable for easy replacement.

1AA21-0AAGH
| siierisoz063s5:
|—

Inputs and
outputs

Current inputs — 4 or 5

Voltage inputs — 0 or 4

Binary inputs (max) — 39

Binary outputs (max) incl. healthy contact — 20
Arc flash detector inputs (AFD) — 0 or 3

High speed binary outputs (HSBO) — 0 or 3

Temperature sensor inputs (TSI) — 0 or 8

Communication | Standard front USB port (for configuration using
Reydisp Manager 2, a PC based software tool) rear
RS485, 2 x RJ45 electrical ports or optional optical
Ethernet connections

Housing Size 6, 8, or 12 with withdrawable design

Display Backlit 128 x 128 LCD with text and graphical display
capabilities suitable for single line mimic diagrams

Benefits

® Compact design and low product life-cycle cost

® Reliable operation due to powerful, proven protection algo-
rithms

® |EC 61850 Edition 1 & 2 with HSR, PRP and RSTP operation for
increased availability

® Simple product ordering
e Combined 1 A and 5 A current transformer inputs
® 28 programmable tri-color LEDs for clear indications

® User selectable languages: English, French, German, Portu-
guese, Spanish, Turkish

® Conformal coating ordering option

Functions

Standard Functionality

® 37/37G Undercurrent protection — phase/earth
® 46 Negative sequence overcurrent protection
® 46BC Broken conductor detection

® 49 Thermal overload protection

1 An external interface unit is required where optional TSI module not fitted.

2 Requires external components

® 49TS Temperature sensor supervision

® 50/50G/50N Instantaneous overcurrent/earth fault

® 50AFD Arc flash detection 2

® 50BF Circuit-breaker failure protection — 3-pole

® 50GHS High speed earth fault — measured

® 50GlI Intermittent earth fault

® 50GS Instantaneous sensitive earth fault — measured
® 50HS High speed overcurrent — phase

® 50SOTF Switch onto fault

® 51/51G/51N Time delayed overcurrent/earth fault

® 51CL Cold load overcurrent — phase

® 51GS Time-delayed sensitive earth fault — measured
® 52 Circuit-breaker control

® 60CTS CT supervision

® 74CCI74TC Close-circuit and trip-circuit supervision
® 79 Automatic reclosing

® 81HB2 Inrush current detection

® 86 Lockout

® 87GH Restricted earth fault protection — high-impedance

e 87NL Restricted earth fault protection - low-impedance

Additional Functionality — Devices with VT Inputs
® 21FL Fault locator

® 21LB Load blinder

® 25 Synchrocheck — synchronization function
® 27/27Vx Undervoltage protection

® 32 Power protection

® 47 Sequence overvoltage protection

® 51V Voltage-dependent overcurrent — phase
® 55 Power factor

® 59/59Vx Overvoltage protection

® 59N Neutral voltage displacement
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Main Protection

7SR5 Platform — Devices and Application

® 60VTS VT supervision ® Selectable directional overcurrent and earth fault elements for
® 67/67GI67GlI67GSI67N Directional — phase/earth fault interconnected systems
e 78VS Voltage vector shift ® Measured and calculated earth fault protection elements

provide a flexible solution when both earth fault and sensitive
earth fault current detection is required

* 81R Frequency protection - "df/dt" ® Detection of earth faults in all networks including isolated and
compensated networks

® 81 Frequency protection —"f>" or "f<"

Monitoring F i . .
onitoring Functions ® High speed overcurrent elements for use with arc fault detec-

e Primary, secondary, and phase sequence, current & voltage tors to provide high speed fault detection and tripping
® Frequency, power, energy and fault location e Blocked overcurrent schemes using hardwiring or configu-
e Fault data, event and waveform records rable IEC 61850 elements
e Configurable automatic reclosing to restore power flow after

Applications transient network faults
® Overcurrent and earth fault protection for medium voltage Communication

substations ® IEC 60870-5-103, Modbus TCP, DNP3 TCP
® Backup protection for other main protection devices e.g. on Modbus RTU, DNP3, IEC 61850

lines, transformers, generators, motors, and busbars

® 5 CT model to provide measured standby earth fault for
protection of transformer earthing resistors in addition to
high-impedance earth fault protection

Application Templates

e Q) ® 50/50N)-(G1/51N)~(5050TF gocTs)

® D) @D @ @

Figure 2.1/1 Function Diagram: 7SR5110 OCEF Protection
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Main Protection

7SR5 Platform — Devices and Application
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Figure 2.1/2 Function Diagram: 7SR5111 DOC/DEF Protection
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Figure 2.1/3 Function Diagram: 7SR5121 DOC/DEF Protection
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Main Protection

7SR5 Platform — Devices and Application

Functions, Application Templates

21FL Fault locator - | ]
21LB Load blinder - [ ] [ ]
25 Synchrocheck — synchronization function - ] ]
27 Undervoltage protection — 3-phase — [ ] ]
27Vx Undervoltage protection — Vx = [ ] ]
32 Power protection - [ ] [ ]
37 Undercurrent protection — phase [ ] [ ] [ ]
37G Undercurrent earth fault — measured [ ] ] ]
46 Negative sequence overcurrent protection ] ] u
46BC Broken conductor detection [ ] [ ] [ ]
47 Sequence overvoltage protection - [ ] ]
49 Thermal overload protection [ ] ] ]
49TS Temperature sensor supervision 3 ] ] [ ]
50 Instantaneous overcurrent — phase ] | ] ]
50AFD Arc flash detection 4 u u u
50BF Circuit-breaker failure protection — 3-pole [ ] [ ] [ ]
50G Instantaneous earth fault — measured ] | ]
50GHS High speed earth fault — measured [ ] [ ] [ ]
50GlI Intermittent earth fault [ ] [ ] u
50GS Instantaneous sensitive earth fault — measured [ ] | |
50HS High speed overcurrent — phase ] | ]
50N Instantaneous earth fault — calculated [ ] | |
50SOTF Switch onto fault [ ] [ ] [ ]
51 Time-delayed overcurrent — phase [ ] [ ] ]
51CL Cold load overcurrent — phase [ ] [ ] ]
51G Time delayed earth fault — measured [ | | |
51GS Time-delayed sensitive earth fault — measured ] n ]
51N Time-delayed earth fault — calculated [ ] ] ]
51V Voltage-dependent overcurrent — phase — ] ]
52 Circuit-breaker control [ | | |
55 Power factor - n ]
59 Overvoltage protection — 3-phase - [ ] [ ]
59N Neutral voltage displacement - ] [ ]
59Vx Overvoltage protection — Vx = [ ] ]
60CTS-I CT supervision — current reference ] | ]
60CTS-V CT supervision — voltage reference - | |
60VTS VT supervision - [ ] [ ]
67 Directional overcurrent — phase - ] ]
67G Directional earth fault — measured - | ]
67GlI Directional Intermittent Earth Fault - [ | |
67GS Directional sensitive earth fault — measured - | ]
67N Directional earth fault — calculated - [ ] |
74CC Close-circuit supervision [ ] [ ] [ ]
74TC Trip-circuit supervision [ ] | |
78VS Voltage vector shift - | ]
79 Automatic reclosing [ ] | |
81 Frequency protection — "f>" or "f<" = ] [ ]

3 Anexternal interface unit is required where optional TSI module not fitted.
4 Requires external components
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Main Protection

7SR5 Platform — Devices and Application

81HB2 Inrush current detection [ ] ] ]
81R Frequency protection — "df/dt" - [ ] [ ]
86 Lockout [ ] n [ ]
87GH Restricted earth fault protection — high-impedance ] | ]
87NL Restricted earth fault protection - low-impedance ] [ ] [ ]
Measured values [ ] [ ] ]
Switching-statistic counters [ ] [ ] ]
Circuit-breaker wear monitoring ] | ]
Logic editor [ ] | ]
External trip initiation [ ] [ ] [ ]
Control [ ] [ ] ]
Fault recording of analog and binary signals [ ] ] ]
Sequence of events recorder 5000 5000 5000
Security log 2048 2048 2048
Monitoring and supervision [ ] [ ] [ ]
Setting groups 4 4 4
Changeover of setting group [ ] [ ] ]
Binary inputs (max) 38 39 37
Arc flash detector inputs (AFD) Oor3 Oor3 Oor3
Temperature sensor inputs (TSI) Oor8 Oor8 Oor8
Binary outputs (max) incl. healthy contact 18 20 18
High speed binary outputs (HSBO) Oor3 Oor3 Oor3
Current inputs 4 4 5
Voltage inputs 0 4 4
Size 6,8, 0r12 6,8, 0r12 8or12
LCD resolution 128x128
Push buttons 7 7 7
LEDs 28 28 28
Power supply unit rated voltages DC 24 to 250 V
AC 100 to 230 V
Front user interface [ ] n ]
User selectable languages: English, French, German, Portuguese, Spanish, Turkish [ ] ] ]
IEC 60870-5-103 u ] u
IEC 61850 ] ] u
Modbus RTU ] | ]
Modbus TCP [ ] u n
SNMP v3 n [ ] u
DNP3 ] ] u
DNP3 TCP [ ] [ | ]
Time synchronization: Binary input, DNP3, Modbus RTU, DNP TCP, Modbus TCP, SNTP, IEEE [ ] | ]
1588 PTP

Table 2.1/1 Reyrolle 7SR51 — Functions and Application Templates

NOTE

®
l W - Basic
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Main Protection

7SR5 Platform — Devices and Application

Standard Variants

Standard Variants for 7SR511
7SR5110-1AA 3/8,8Bl, 6 BO, 41
Housing width 3/8 x 19" (size 6), housing height 4U

8 binary inputs

6 binary outputs (1 break, 2 changeover, 3 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5110-1AD 3/8, 8 BI, 9 BO (inc. 3 HSBO), 4 |, 3 AFD
Housing width 3/8 x 19” (size 6), housing height 4U

8 binary inputs

9 binary outputs (1 break, 2 changeover, 6 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5110-2AA 3/8, 13 BI, 8BO, 41

Housing width 3/8 x 19” (size 6), housing height 4U
13 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5110-2AD 3/8, 13 BI, 11 BO (inc. 3 HSBO), 4 |, 3 AFD

Housing width 3/8 x 19” (size 6), housing height 4U
13 binary inputs

11 binary outputs (1 break, 2 changeover, 8 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5110-2AF 3/8, 13 BI, 8BO, 41, 8 TSI

Housing width 3/8 x 19” (size 6), housing height 4U
13 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5110-3AA 112,18 BI, 10 BO, 4 |

Housing width 1/2 x 19” (size 8), housing height 4U
18 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5110-3AD 1/2, 18 Bl, 13 BO (inc. 3 HSBO), 4 |, 3 AFD
Housing width 1/2 x 19” (size 8), housing height 4U

18 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5 Platform — Devices and Application

7SR5110-3AF

1/2, 18 BI, 10 BO, 4 1, 8 TSI

Housing width 1/2 x 19” (size 8), housing height 4U
18 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5110-4AA

112,23 BI,12BO, 41

Housing width 1/2 x 19” (size 8), housing height 4U
23 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5110-4AA

3/4,23BI,12 B0, 41

Housing width 3/4 x 19” (size 12), housing height 4U
23 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5110-4AD

1/2, 23 Bl, 15 BO (inc. 3 HSBO), 4 |, 3 AFD

Housing width 1/2 x 19” (size 8), housing height 4U
23 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5110-4AF

1/2, 23 BI, 12BO, 41, 8 TSI

Housing width 1/2 x 19” (size 8), housing height 4U
23 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5110-7AA

3/4,38Bl, 18 BO, 4 |

Housing width 3/4 x 19” (size 12), housing height 4U
38 binary inputs

18 binary outputs (1 break, 2 changeover, 15 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-1AA

3/8,98BI,8B0,41,4V

Housing width 3/8 x 19” (size 6), housing height 4U
9 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5 Platform — Devices and Application

7SR5111-1AD

3/8, 9 Bl, 11 BO (inc. 3 HSBO), 4 I, 4 V, 3 AFD

Housing width 3/8 x 19” (size 6), housing height 4U
9 binary inputs

11 binary outputs (1 break, 2 changeover, 8 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-1AF

3/8,98BI,8B0, 41,4V, 8TSI

Housing width 3/8 x 19” (size 6), housing height 4U
9 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-2AA

112,14 BI, 10BO, 41,4V

Housing width 1/2 x 19” (size 8), housing height 4U
14 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-2AA

3/4,14BI, 10BO, 41,4V

Housing width 3/4 x 19" (size 12), housing height 4U
14 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-3AA

112,19 BI,12BO, 41,4V

Housing width 1/2 x 19" (size 8), housing height 4U
19 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-3AA

3/4,19BI,12B0, 41,4V

Housing width 3/4 x 19" (size 12), housing height 4U
19 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5 Platform — Devices and Application

7SR5111-3AD

1/2, 19 Bl, 15 BO (inc. 3 HSBO), 4 1, 4 V, 3 AFD

Housing width 1/2 x 19” (size 8), housing height 4U
19 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-3AD

3/4, 19 BI, 15 BO (inc. 3 HSBO), 41, 4V, 3 AFD

Housing width 3/4 x 19” (size 12), housing height 4U
19 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-3AF

1/2,19BI,12B0O, 41,4V, 8TSI

Housing width 1/2 x 19” (size 8), housing height 4U
19 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-4AA

3/4,24 Bl, 14 BO, 41,4V

Housing width 3/4 x 19” (size 12), housing height 4U
24 binary inputs

14 binary outputs (1 break, 2 changeover, 11 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-4AD

3/4, 24 Bl, 17 BO (inc. 3 HSBO), 41, 4V, 3 AFD

Housing width 3/4 x 19" (size 12), housing height 4U
24 binary inputs

17 binary outputs (1 break, 2 changeover, 14 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-7AA

3/4,39Bl,20B0O, 41,4V

Housing width 3/4 x 19" (size 12), housing height 4U
39 binary inputs

20 binary outputs (1 break, 2 changeover, 17 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5 Platform — Devices and Application

7SR5111-7AD 3/4, 39 BI, 23 BO (inc. 3 HSBO), 41, 4V, 3 AFD

Housing width 3/4 x 19” (size 12), housing height 4U
39 binary inputs
23 binary outputs (1 break, 2 changeover, 20 make)

i

4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5111-7AF 3/4,39Bl,20B0, 41,4V, 8 TSI

Housing width 3/4 x 19” (size 12), housing height 4U
39 binary inputs
20 binary outputs (1 break, 2 changeover, 17 make)

4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5121-2AA 112,17 BI, 10BO, 51,4V

Housing width 1/2 x 19” (size 8), housing height 4U
17 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
5 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5121-2AA 3/4,17 BI, 10BO, 51,4V

Housing width 3/4 x 19” (size 12), housing height 4U
17 binary inputs
10 binary outputs (1 break, 2 changeover, 7 make)

5 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5121-3AA 3/4,228BI,12B0,51,4V

Housing width 3/4 x 19” (size 12), housing height 4U
22 binary inputs
12 binary outputs (1 break, 2 changeover, 9 make)

5 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5121-3AD 3/4, 22 Bl, 15 BO (inc. 3 HSBO), 51, 4 V, 3 AFD

Housing width 3/4 x 19" (size 12), housing height 4U
22 binary inputs

e

15 binary outputs (1 break, 2 changeover, 12 make)

5 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5121-6AA 3/4,37BI, 18 BO, 51,4V

7SR5121-6AD 3/4, 37 BI, 21 BO (inc. 3 HSBO), 51, 4 V, 3 AFD

7SR5121-6AF 3/4,37BI, 18 BO, 51,4V, 8 TSI

Table 2.1/2 Standard Variants for 7SR51

The technical data of the devices can be found in the hardware
manual.
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7SR5 Platform — Devices and Application

Description

The Reyrolle 5 is designed for the electricity networks of the
future with enhanced communications and cyber security while
maintaining a user-friendly interface and easy product manage-
ment.

The Reyrolle 7SR54 provides protection, control and monitoring
for 2- and 3-winding transformers. All transformer vector groups
and earthing connections are supported.

The Reyrolle 7SR54 device includes a wide range of protection
functions and IEC 61850 Ethernet communications as standard.
To further minimize the product variants the power supply and
the binary inputs cover the full operating range with configu-
rable binary input thresholds.

The large LCD, tactile pushbuttons and programmable LEDs
provide a user-friendly product interface and the relay element
is withdrawable for easy replacement.

Inputs and
outputs

Current inputs — 8 or 12

Voltage inputs — 0 or 4

Binary inputs (max) — 37

Binary outputs (max) incl. healthy contact — 18
Arc flash detector inputs (AFD) — 0 or 3

High speed binary outputs (HSBO) — 0 or 3

Temperature sensor inputs (TSI) -0 or 8

Communication | Standard front USB port (for configuration using
Reydisp Manager 2, a PC based software tool) rear
RS485, 2 x RJ45 electrical ports or optional optical
Ethernet connections

Housing Size 8 or 12 with withdrawable design

Display Backlit 128 x 128 LCD with text and graphical display
capabilities suitable for single line mimic diagrams

Benefits
® Compact design and low product life-cycle cost

® Reliable operation due to powerful, proven protection algo-
rithms

® |EC 61850 Edition 1 & 2 — with HSR, PRP and RSTP operation
for increased availability

® Simple product ordering
e Combined 1 A and 5 A current transformer inputs
® 28 programmable tri-color LEDs for clear indications

® User selectable languages: English, French, German, Portu-
guese, Spanish, Turkish

® Conformal coating ordering option

Functions
Standard Functionality
® 37/37G Undercurrent protection — phase/earth

® 46 Negative sequence overcurrent protection

5  An external interface unit is required where optional TSI module not fitted.

6  Requires external components

® 46BC Broken conductor detection

® 49 Thermal overload protection

® 49TS Temperature sensor supervision >

® 50/50G/50N Instantaneous overcurrent/earth fault

® 50AFD Arc flash detection ©

® 50BF Circuit-breaker failure protection — 3-pole

® 51/51G/51N Time delayed overcurrent/earth fault

® 51CL Cold load overcurrent — phase

® 52 Circuit-breaker control

® 60CTS CT supervision

® 74CC|74TC Close-circuit and trip-circuit supervision

® 81HB2 Inrush current detection

® 81HB5 Overfluxing detection — 5th harmonic

® 86 Lockout

® 87GH Restricted earth fault protection — high-impedance
® 87NL Restricted earth fault protection - low-impedance
e 87T-BD Transformer differential protection — biased

e 87T-HS Transformer differential protection — highset

Additional Functionality — Devices with VT Inputs

® 211B Load blinder (7SR5421)

® 24 Qverexcitation protection

® 25 Synchrocheck — synchronization function

® 27/27Vx Undervoltage protection

® 32 Power protection

® 47 Sequence overvoltage protection

® 51V Voltage-dependent overcurrent — phase (7SR5421)
® 55 Power factor

® 59/59Vx Overvoltage protection

® 59N Neutral voltage displacement

® 60VTS VT supervision

® 67/67GI67N Directional — phaselearth fault (7SR5421)
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® 78VS Voltage vector shift
® 81 Frequency protection — "f>" or "f<"
® 81R Frequency protection — "df/dt"

Monitoring Functions
® Primary, secondary, and phase sequence, current & voltage

® Frequency, power
® Fault data, event and waveform records

® Event records (selectable events viewable on fascia)

Application Templates

Applications
® Comprehensive protection for 2- or 3-winding transformers.

e Differential protection for auto-transformers, reactors and
motors.

Communication

® |[EC 60870-5-103, Modbus TCP, DNP3 TCP
Modbus RTU, DNP3, IEC 61850
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Figure 2.1/4 7SR5421 2-Winding Transformer Protection Function Diagram

VT1,2,3 shown assigned to winding 2
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Figure 2.1/5 7SR5431 3-Winding Transformer Protection Function Diagram

VT1,2,3 shown assigned to winding 2
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Functions, Application Templates

21LB Load blinder - [ | - [ ]
24 Overexcitation protection - [ ] - [ ]
25 Synchrocheck — synchronization function - ] - ]
27 Undervoltage protection — 3-phase — [ ] — ]
27Vx Undervoltage protection — Vx = [ ] = ]
32 Power protection - ] - [ ]
37 Undercurrent protection — phase ] [ ] ] ]
37G Undercurrent earth fault — measured [ ] [ ] ] [ ]
46 Negative sequence overcurrent protection [ ] ] ] ]
46BC Broken conductor detection [ ] [ ] [ ] [ ]
47 Sequence overvoltage protection - ] - ]
49 Thermal overload protection [ ] [ ] ] [ ]
49TS Temperature sensor supervision 7 ] [ n n
50 Instantaneous overcurrent — phase ] [ ] ] ]
50AFD Arc flash detection 8 u u u u
50BF Circuit-breaker failure protection — 3-pole ] ] ] ]
50G Instantaneous earth fault — measured | [ | [ ] [ ]
50N Instantaneous earth fault — calculated ] ] ] ]
51 Time-delayed overcurrent — phase ] ] [ ] ]
51CL Cold load overcurrent — phase [ ] [ ] ] [ ]
51G Time delayed earth fault — measured [ | | [ | [ |
51N Time-delayed earth fault — calculated | [ | [ | [ ]
51V Voltage-dependent overcurrent — phase - ] - [ ]
52 Circuit-breaker control ] ] ] [ ]
55 Power factor - [ | - [ |
59 Overvoltage protection — 3-phase - ] - [ ]
59N Neutral voltage displacement - [ | - [ ]
59Vx Overvoltage protection — Vx - [ ] - ]
60CTS-I CT supervision — current reference [ ] [ ] ] [ ]
60VTS VT supervision - [ | - [ |
67 Directional overcurrent — phase - [ ] - ]
67G Directional earth fault — measured - [ ] - [ ]
67N Directional earth fault — calculated - [ ] - [ ]
74CC Close-circuit supervision ] [ ] ] ]
74TC Trip-circuit supervision | [ | [ | [ |
78VS Voltage vector shift - | - [ ]
81 Frequency protection - "f>" or "f<" - ] - ]
81HB2 Inrush current detection ] [ ] ] [ ]
81HB5 Overfluxing detection — 5th harmonic [ ] [ ] [ ] [ ]
81R Frequency protection — "df/dt" - ] - ]
86 Lockout | [ | [ ] [ ]
87GH Restricted earth fault protection — high-impedance ] ] ] ]
87NL Restricted earth fault protection - low-impedance [ ] u [ ] [ ]
87T-BD Transformer differential protection — biased | [ | [ | [ |
87T-HS Transformer differential protection — highset [ | | [ | [ |

Measured values | [ | [ | [ ]

Switching-statistic counters [ ] ] ] ]

7 An external interface unit is required where optional TSI module not fitted.

8  Requires external components
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Circuit-breaker wear monitoring [ ] [ ] ] ]
Logic editor [ ] ] ] [ ]
External trip initiation [ ] [ ] [ ] [ ]
Control ] ] ] |
Fault recording of analog and binary signals | [ | [ | [ ]
Sequence of events recorder 5000 5000 5000 5000
Security log 2048 2048 2048 2048
Monitoring and supervision | [ | [ ] ]
Setting groups 4 4 4 4
Changeover of setting group | [ | [ | ]
Binary inputs (max) 21 37 24 35
Arc flash detector inputs (AFD) Oor3 Oor3 Oor3 Oor3
Temperature sensor inputs (TSI) Oor8 Oor8 Oor8 Oor8
Binary outputs (max) incl. healthy contact 10 18 10 16
High speed binary outputs (HSBO) Oor3 Oor3 Oor3 Oor3
Current inputs 8 8 12 12
Voltage inputs 0 4 0 4
Size 8or12 8or12 12 12
LCD resolution 128x128
Push buttons 7 7 7 7
LEDs 28 28 28 28
Power supply unit rated voltages DC 24 to 250 V

AC 100 to 230V
Front user interface | | [ | [ |
User selectable languages: English, French, German, Portuguese, Spanish, [ ] [ ] [ ] [ ]
Turkish
IEC 60870-5-103 ] ] ] ]
IEC 61850 [ ] [ ] [ ] |
Modbus RTU [ | [ ] [ ] [ ]
Modbus TCP [ ] [ ] [ ] [ |
SNMP v3 [ ] ] ] ]
DNP3 [ | [ | [ | [ ]
DNP3 TCP u u u u
Time synchronization: Binary input, DNP3, Modbus RTU, DNP TCP, Modbus [ ] [ ] [ ] [ ]
TCP, SNTP, IEEE 1588 PTP

Table 2.1/3 Reyrolle 7SR54 — Functions and Application Templates

NOTE

®
l | - Basic
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Standard Variants

Standard Variants for 7SR54

7SR5420-2AA 1/2, 16 BI, 8 BO, 8|

Housing width 1/2 x 19" (size 8), housing height 4U

16 binary inputs
8 binary outputs (1 break, 2 changeover, 5 make)
8 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5420-2AA 3/4,16 BI, 8 BO, 8|

Housing width 3/4 x 19” (size 12), housing height 4U
16 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)

8 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5420-3AA 112,21 BI, 10BO, 81

Housing width 1/2 x 19” (size 8), housing height 4U
21 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
8 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5420-3AD 1/2, 21 Bl, 13 BO (inc. 3 HSBO), 8 |, 3 AFD

Housing width 1/2 x 19” (size 8), housing height 4U
21 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
8 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5420-3AD 3/4, 21 BI, 13 BO (inc. 3 HSBO), 81, 3 AFD

Housing width 3/4 x 19” (size 12), housing height 4U
21 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
8 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5420-3AF 1/2, 21 BI, 10 BO, 81, 8 TSI

Housing width 1/2 x 19” (size 8), housing height 4U
21 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
8 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-1AA 3/4,12BI,8B0, 81,4V

Housing width 3/4 x 19” (size 12), housing height 4U
12 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)

8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5421-2AA

112,17 BI, 10BO, 81, 4V

Housing width 1/2 x 19” (size 8), housing height 4U
17 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-2AD

1/2, 17 Bl, 13 BO (inc. 3 HSBO), 81, 4 V, 3 AFD

Housing width 1/2 x 19” (size 8), housing height 4U
17 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-2AD

3/4,17 Bl, 13 BO (inc. 3 HSBO), 81, 4V, 3 AFD

Housing width 3/4 x 19” (size 12), housing height 4U
17 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-2AF

112,17 BI, 10BO, 81,4V, 8 TSI

Housing width 1/2 x 19" (size 8), housing height 4U
17 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-3AA

3/4,228BI,12B0, 81,4V

Housing width 3/4 x 19" (size 12), housing height 4U
22 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-3AD

3/4, 22 Bl, 15 BO (inc. 3 HSBO), 81, 4 V, 3 AFD

Housing width 3/4 x 19" (size 12), housing height 4U
22 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 23




Main Protection

7SR5 Platform — Devices and Application

7SR5421-3AF

3/4,228BI,12B0, 81,4V, 8TSI

Housing width 3/4 x 19” (size 12), housing height 4U
22 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-6AA

3/4,37BIl, 18 BO, 81,4V

Housing width 3/4 x 19” (size 12), housing height 4U
37 binary inputs

18 binary outputs (1 break, 2 changeover, 15 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

i

7SR5421-6AD

3/4, 37 Bl, 21 BO (inc. 3 HSBO), 81, 4V, 3 AFD

Housing width 3/4 x 19” (size 12), housing height 4U
37 binary inputs

21 binary outputs (1 break, 2 changeover, 18 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5421-6AF

3/4,37 BI, 18 BO, 81,4V, 8 TSI

Housing width 3/4 x 19” (size 12), housing height 4U
37 binary inputs

18 binary outputs (1 break, 2 changeover, 15 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5430-3AA

3/4,24 BI, 10 BO, 121

Housing width 3/4 x 19” (size 12), housing height 4U
24 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
12 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5430-3AD

3/4, 24 BI, 13 BO (inc. 3 HSBO), 12 I, 3 AFD

Housing width 3/4 x 19” (size 12), housing height 4U
24 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
12 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5430-3AF

3/4, 24 BI, 10 BO, 121, 8 TSI

Housing width 3/4 x 19” (size 12), housing height 4U
24 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
12 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5431-3AA 3/4,258BI,12B0, 121,4V
Housing width 3/4 x 19” (size 12), housing height 4U

25 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)

12 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5431-3AD 3/4, 25 BI, 15 BO (inc. 3 HSBO), 121, 4 V, 3 AFD
Housing width 3/4 x 19” (size 12), housing height 4U

25 binary inputs

i

15 binary outputs (1 break, 2 changeover, 12 make)

12 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5431-3AF 3/4,258BI,12B0O, 121,4V, 8 TSI
Housing width 3/4 x 19” (size 12), housing height 4U

25 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)

12 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5431-5AA 3/4,358BI,16BO, 121,4V
Housing width 3/4 x 19” (size 12), housing height 4U

35 binary inputs

16 binary outputs (1 break, 2 changeover, 13 make)

12 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5431-5AD 3/4, 35 BI, 19 BO (inc. 3 HSBO), 121, 4 V, 3 AFD
Housing width 3/4 x 19” (size 12), housing height 4U

35 binary inputs

19 binary outputs (1 break, 2 changeover, 16 make)

12 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5431-5AF 3/4,358BI,16 BO, 121,4V, 8 TSI
Housing width 3/4 x 19" (size 12), housing height 4U

35 binary inputs

16 binary outputs (1 break, 2 changeover, 13 make)

12 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

Table 2.1/4 Standard Variants for 7SR54

The technical data of the devices can be found in the hardware
manual.
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Description

The Reyrolle 5 is designed for the electricity networks of the
future with enhanced communications and cyber security while
maintaining a user-friendly interface and easy product manage-
ment.

The Reyrolle 7SR57 motor protection devices include a wide
range of protection functions and IEC 61850 Ethernet communi-
cations as standard. To further minimize the product variants
the power supply and the binary inputs cover the full operating
range with configurable binary input thresholds.

The large LCD, tactile pushbuttons and programmable LEDs
provide a user-friendly product interface and the relay element
is withdrawable for easy replacement.

Input and
outputs

Current inputs — 4 or 8

Voltage inputs — 0 or 4

Binary inputs (max) — 29

Binary outputs (max) incl. healthy contact — 16
Arc flash detector inputs (AFD) — 0 or 3

High speed binary outputs (HSBO) — 0 or 3

Temperature sensor inputs (TSI) = 0, 8, or 16

Communication | Standard front USB port (for configuration using
Reydisp Manager 2, a PC based software tool) rear
RS485, 2 x RJ45 electrical ports or optional optical
Ethernet connections

Housing Size 6, 8, or 12 with withdrawable design

Display Backlit 128 x 128 LCD with text and graphical display
capabilities suitable for single line mimic diagrams

Benefits

e Compact design and low product life-cycle cost

® Reliable operation due to powerful, proven protection algo-
rithms

® |EC 61850 Edition 1 & 2 with HSR, PRP and RSTP operation for
increased availability

e Simple product ordering
® Combined 1 A and 5 A current transformer inputs
® 28 programmable tri-color LEDs for clear indications.

® User selectable languages: English, French, German, Portu-
guese, Spanish, Turkish

® Conformal coating ordering option

Functions

Standard Functionality

® 14 Locked rotor protection

® 37/37G Undercurrent protection — phase/earth
® 46BC Broken conductor detection

® 46PR Phase-rotation reversal

® 46UB Phase unbalance

9 An external interface unit is required where optional TSI module not fitted.

10 Requires external components

® 48 Starting-time supervision

® 49M Motor thermal overload protection

® 49TS Temperature sensor supervision 2

® 50/50G/50N Instantaneous overcurrent/earth fault
® 50AFD Arc flash detection 10

® 50BCL Break capacity limit

® 50BF Circuit-breaker failure protection — 3-pole

® 51/51G/51N Time delayed overcurrent/earth fault
® 52 Circuit-breaker control

® 60CTS CT supervision

® 66 Number of starts

® 74CCI74TC Close-circuit and trip-circuit supervision
® 81B Backspin monitor

® 81HB2 Inrush current detection

® 86 Lockout

® 87GH Restricted earth fault protection — high-impedance

Additional Functionality — Devices with VT Inputs
® 27/27Vx Undervoltage protection

® 32 Power protection

® 47 Sequence overvoltage protection

® 55 Power factor

® 59/59Vx Overvoltage protection

® 59N Neutral voltage displacement

® 60VTS VT supervision

® 67/67GI67N Directional — phase/earth fault
® 81 Frequency protection — "f>" or "f<"

® 81B-V Backspin monitor — voltage reference

e 87M Motor differential protection

Monitoring Functions

® Primary, secondary, phase sequence, current and voltage

® Frequency, power, and energy
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® Fault data, event and waveform records Communication
® Motor start data log ® |[EC 60870-5-103, Modbus TCP, DNP3 TCP
Modbus RTU, DNP3, IEC 61850, Modbus Client for connection
Applications to external RTD box
® Motor protection functions designed to protect during all
motor starting and running sequences 2

® Thermal algorithm optimized to closely match the thermal
characteristics of motors

® Thermal monitoring via plant temperature sensors supported

Application Templates

A §79—609—(610—(50BP)—(50GAFD)—ETGH

11/2/3

Motor starting

Data records @

Figure 2.1/6 7SR5710 Motor Protection Function Diagram
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Figure 2.1/7 7SR5711 Motor Protection Function Diagram
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Figure 2.1/8 7SR5721 Motor Protection Function Diagram
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Functions, Application Templates

14 Locked rotor protection | [ | |
27 Undervoltage protection — 3-phase = ] ]
27Vx Undervoltage protection — Vx = ] [ ]
32 Power protection — ] ]
37 Undercurrent protection — phase [ ] ] ]
37G Undercurrent earth fault — measured | [ | |
46BC Broken conductor detection | [ ] |
46PR Phase-rotation reversal ] ] ]
46UB Phase unbalance [ ] ] ]
47 Sequence overvoltage protection = ] ]
48 Starting-time supervision | [ | |
49M Motor thermal overload protection [ ] [ ] [ ]
49TS Temperature sensor supervision 1’ ] ] [ ]
50 Instantaneous overcurrent — phase ] [ ] | ]
50AFD Arc flash detection 12 u = L]
50BCL Break capacity limit | [ | |
50BF Circuit-breaker failure protection — 3-pole [ ] ] [ ]
50G Instantaneous earth fault — measured [ ] ] [ ]
50N Instantaneous earth fault — calculated ] ] ]
51 Time-delayed overcurrent — phase [ ] [ ] ]
51G Time delayed earth fault — measured | [ | |
51N Time-delayed earth fault — calculated | [ | |
52 Circuit-breaker control [ ] [ ] ]
55 Power factor — ] ]
59 Overvoltage protection — 3-phase = [ ] ]
59N Neutral voltage displacement - [ | |
59Vx Overvoltage protection — Vx - [ ] ]
60CTS- CT supervision — current reference [ ] - -
60CTS-V CT supervision — voltage reference - [ ] ]
60VTS VT supervision - [ | |
66 Number of starts | [ | ]
67 Directional overcurrent — phase - [ ] ]
67G Directional earth fault — measured - [ ] ]
67N Directional earth fault — calculated = ] ]
74CC Close-circuit supervision | [ | ]
74TC Trip-circuit supervision [ ] ] ]
81 Frequency protection — "f>" or "f<" - [ ] [ ]
81B Backspin monitor [ ] - -
81B-V Backspin monitor — voltage reference - [ ] ]
81HB2 Inrush current detection [ ] [ ] [ ]
86 Lockout | [ | ]
87GH Restricted earth fault protection — high-impedance [ ] ] [ ]
87M Motor differential protection — — ]
Measured values [ ] ] ]
Switching-statistic counters | [ | ]
Circuit-breaker wear monitoring | [ | |

Logic editor [ ] [ ] [ ]

11 An external interface unit is required where optional TSI module not fitted.
12 Requires external components

30 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0



Main Protection

7SR5 Platform — Devices and Application

External trip initiation [ ] [ ] [ ]
Control [ ] [ ] ]
Fault recording of analog and binary signals | [ | |
Sequence of events recorder 5000 5000 5000
Motor operating records | [ | |
Security log 2048 2048 2048
Monitoring and supervision [ ] u [ ]
Setting groups 4 4 4
Changeover of setting group | [ | |
Binary inputs (max) 23 29 27
Arc flash detector inputs (AFD) Oor3 Oor3 Oor3
Temperature sensor inputs (TSI) Oor8 0,8,0r16 0,8,0r16
Binary outputs (max) incl. healthy contact 12 16 14
High speed binary outputs (HSBO) Oor3 Oor3 Oor3
Current inputs 4 4 8
Voltage inputs 0 4 4
Size 6,8,0r12 6,8,0r12 8or12
LCD resolution 128x128
Push buttons 7 7 7
LEDs 28 28 28
Power supply unit rated voltages DC 24 to 250 V

AC 100 to 230V
Front user interface [ ] [ ] ]
User selectable languages: English, French, German, Portuguese, Spanish, Turkish [ ] [ n
IEC 60870-5-103 | [ | ]
IEC 61850 | [ | |
Modbus RTU | [ ] ]
Modbus TCP [ | [ ] |
SNMP v3 | [ | ]
DNP3 ] [ ] | ]
DNP3 TCP | [ ] ]
Time synchronization: Binary input, DNP3, Modbus RTU, DNP TCP, Modbus TCP, SNTP, [ ] [ ] [ ]
IEEE 1588 PTP

Table 2.1/5 Reyrolle 7SR57 — Functions and Application Templates

NOTE

®
l W - Basic
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Standard Variants

Standard Variants for 7SR57

7SR5710-1AA

3/8,8Bl, 6 BO, 41

Housing width 3/8 x 19" (size 6), housing height 4U
8 binary inputs

6 binary outputs (1 break, 2 changeover, 3 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-1AD

3/8, 8 BI, 9 BO (inc. 3 HSBO), 4 I, 3 AFD

Housing width 3/8 x 19” (size 6), housing height 4U
8 binary inputs

9 binary outputs (1 break, 2 changeover, 6 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-1AF

3/8,8Bl,6BO, 41, 8TSI

Housing width 3/8 x 19” (size 6), housing height 4U
8 binary inputs

6 binary outputs (1 break, 2 changeover, 3 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-2AA

3/8, 13 BI, 8 BO, 4|

Housing width 3/8 x 19” (size 6), housing height 4U
13 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-2AD

3/8, 13 BI, 11 BO (inc. 3 HSBO), 4 |, 3 AFD

Housing width 3/8 x 19" (size 6), housing height 4U
13 binary inputs

11 binary outputs (1 break, 2 changeover, 8 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-2AF

3/8, 13 BIl, 8BO, 41, 8 TSI

Housing width 3/8 x 19" (size 6), housing height 4U
13 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-3AA

1/2, 18 BI, 10 BO, 4 |

Housing width 1/2 x 19” (size 8), housing height 4U
18 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5710-3AD 1/2, 18 Bl, 13 BO (inc. 3 HSBO), 4 |, 3 AFD . a

Housing width 1/2 x 19” (size 8), housing height 4U
18 binary inputs

13 binary outputs (1 break, 2 changeover, 10 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-3AF 1/2, 18 BI, 10 BO, 4 1, 8 TSI

Housing width 1/2 x 19” (size 8), housing height 4U
18 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-4AA 112,23 BI,12B0, 41

Housing width 1/2 x 19” (size 8), housing height 4U
23 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-4AD 1/2, 23 Bl, 15 BO (inc. 3 HSBO), 4 |, 3 AFD

Housing width 1/2 x 19” (size 8), housing height 4U
23 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5710-4AF 1/2, 23 BI, 12BO, 41, 8 TSI

Housing width 1/2 x 19” (size 8), housing height 4U
23 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-1AA 3/8,9BI,8B0O, 41,4V

Housing width 3/8 x 19” (size 6), housing height 4U
9 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-1AD 3/8, 9 Bl, 11 BO (inc. 3 HSBO), 4 I, 4 V, 3 AFD

Housing width 3/8 x 19” (size 6), housing height 4U
9 binary inputs
11 binary outputs (1 break, 2 changeover, 8 make)

4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5711-1AF

3/8,98BI,8B0, 41,4V, 8TSI

Housing width 3/8 x 19” (size 6), housing height 4U
9 binary inputs

8 binary outputs (1 break, 2 changeover, 5 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-3AA

112,19 BI,12B0, 41,4V

Housing width 1/2 x 19” (size 8), housing height 4U
19 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-3AA

3/4,19BI,12B0, 41,4V

Housing width 3/4 x 19" (size 12), housing height 4U
19 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-3AD

1/2, 19 Bl, 15 BO (inc. 3 HSBO), 4 1, 4 V, 3 AFD

Housing width 1/2 x 19" (size 8), housing height 4U
19 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-3AD

3/4, 19 BI, 15 BO (inc. 3 HSBO), 41, 4V, 3 AFD

Housing width 3/4 x 19" (size 12), housing height 4U
19 binary inputs

15 binary outputs (1 break, 2 changeover, 12 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

7SR5711-3AF

1/2,19BI,12BO, 41,4V, 8TSI

Housing width 1/2 x 19" (size 8), housing height 4U
19 binary inputs

12 binary outputs (1 break, 2 changeover, 9 make)
4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
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7SR5711-5DD 3/4, 29 BI, 19 BO (inc. 3 HSBO), 4 1, 4V, 3 AFD, 16 TSI
Housing width 3/4 x 19” (size 12), housing height 4U

29 binary inputs

19 binary outputs (1 break, 2 changeover, 16 make)

4 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5721-2AA 1/2,17 BI, 10 BO, 81,4V

Housing width 1/2 x 19” (size 8), housing height 4U

17 binary inputs

10 binary outputs (1 break, 2 changeover, 7 make)
8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5721-2AD 112,17 BI, 13 BO (inc. 3 HSBO), 81, 4 V, 3 AFD
Housing width 1/2 x 19” (size 8), housing height 4U

17 binary inputs
13 binary outputs (1 break, 2 changeover, 10 make)

8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5721-2AF 1/2,17 BI, 10 BO, 81,4V, 8 TSI

Housing width 1/2 x 19" (size 8), housing height 4U

17 binary inputs
10 binary outputs (1 break, 2 changeover, 7 make)

8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet
7SR5721-4DD 3/4, 27 BIl, 17 BO (inc. 3 HSBO), 81, 4V, 3 AFD, 16 TSI
Housing width 3/4 x 19" (size 12), housing height 4U

27 binary inputs

17 binary outputs (1 break, 2 changeover, 14 make)

8 current transformer inputs

4 voltage transformer inputs

Communication: USB, RS485, 2 x Ethernet

Table 2.1/6 Standard Variants for 7SR57

The technical data of the devices can be found in the hardware
manual.
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Protection

NOTE

®

l For devices that have more than one current
input group the source of the operating current
for each element can be configured.

14 Locked Rotor Protection

Each function element has a single definite time overcurrent
characteristic with settings for pickup level and Definite Time
Lag (DTL) delays.

Operation can be controlled from motor stopped or running
conditions.

21FL Fault Locator

The relay provides a basic single-end type fault locator which is
able to estimate the fault position using analogue information
measured by the relay at one end of the protected circuit during
the short duration of the fault.

21LB Load Blinder

Load blinders block directional overcurrent tripping during
periods of high reverse load currents that can occur due

to increased contribution from distributed generation in the
network. The blinder is operated during user defined load condi-
tions. The application of appropriate settings can be derived by
analysis of the data logger stored records.

24 Overexcitation Protection

Excess flux density causes stray flux to flow into transformer
components external to the core, causing eddy currents and
over-heating. Damage can be caused to transformer insulation.

In DTL mode 2 elements are provided each having an inde-
pendent definite time lag (DTL) characteristic.

In ‘User Defined’ mode a user defined pick-up/time character-
istic is implemented. Operation occurs where the measured
Voltage : Frequency ratio is above setting for a time in excess
of the time delayed operation.

25 Synchrocheck — Synchronization Function

Voltage, phase and frequency differences on opposing sides
of the open circuit-breaker are checked before manual close
and autoreclose circuit-breaker operations to ensure that the
circuit-breaker is not closed in abnormal system conditions.

27 Undervoltage Protection — 3-Phase

Each element has settings for voltage pickup, drop-off (hyste-
resis) and definite time lag (DTL) operate delay. Operation
occurs where the voltage falls below setting for the duration
of the DTL setting.

27Vx Undervoltage Protection — Vx

This single phase element has settings as per 27 undervoltage
protection — 3 phase.

32 Power Protection

Directional power elements are used to detect reverse load flow
or loss of load.

Each element can be set to measure real, apparent or reactive
power. Settings for pickup level and definite time lag (DTL)
delayed operation are available for each element.

37 Undercurrent Protection

Undercurrent elements are used to detect loss of load or current
flow. In some transformer applications an undercurrent check is
used as a primary plant switching inter-lock/check.

Each element has settings for pickup level and definite time lag
(DTL) delay — operating where the current falls below setting for
a time exceeding the DTL setting.

46 Negative-Sequence Overcurrent Protection

NPS current elements can be used to detect unbalances on the
system or remote earth faults when a delta-star transformer is in
circuit.

2 elements, one DTL and one IDMT, with user settings for pickup
level and delays, will operate if NPS current exceeds setting and
delay.

46BC Broken Conductor Detection

Elements are used to detect transformer OLTC mechanism fail-
ures or broken phase conductors.

Each phase unbalance element has settings for pickup level and
DTL delay — operating where 1 or 2 of the measured currents fall
below the pick-up setting for a time exceeding the DTL setting.

46PR Phase-rotation reversal

Detects rotation of the current vectors and is used to avoid
reverse rotation of the motor.

46UB Phase Unbalance

Unbalance current has a significant heating effect on the motor.

2 phase unbalance measurement modes are available. Either
NPS current or the difference between maximum and minimum
phase currents can be used as a measurement of the unbalance
level. Inverse or definite time operation can be selected.

47 Sequence Overvoltage Protection

Phase sequence voltage elements operate where the selected
sequence voltage (V1, V2 or VO) exceeds setting for a period in
excess of the operate time.

Each element has settings for pickup level and definite time
lag (DTL) delays. Operation occurs where the voltage exceeds
setting for the duration of the DTL setting.

48 Starting-Time Supervision

Motor start up time is monitored by this function.
An output is raised if the start time exceeds the setting.

49 Thermal Overload Protection

The thermal algorithm calculates the circuit thermal state from
the measured currents. 2 elements provide different heating
time constants for natural and forced cooling operation.

Outputs are available for thermal overload and thermal capacity.
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49M Motor Thermal Overload Protection

The enhanced thermal algorithm provides compliance with IEC
60255-8 (Thermal Electrical Relays).

The operating curves take into account the effects of present
loading, prior loading, and unbalanced currents on the motor
operating temperature.

A user definable thermal curve is selectable to allow matching of
the relay thermal characteristic to all motor and cooling system
types.

“Starting” and “cooling” constants modify the thermal character-
istic during motor run-up and stopped conditions.

49T7S Temperature Sensor Supervision

Resistance temperature detectors (RTDs) and thermistors can be
monitored when the optional temperature sensor input (TSI)
module is specified.

Resistance temperature detectors (RTDs) can also be connected
via an optional external Temperature Monitoring Interface.

Up to 12 Pt100 sensors can be monitored. The interface is
connected to the RS485 serial communications port.

50 Instantaneous Overcurrent — Phase

The 3 phase currents are measured to provide instantaneous
overcurrent protection.

Settings for pickup current operation are available for each inde-
pendent time (50) element.

An operate time delay can also be applied.
50AFD Arc Flash Detection

All 7SR5 devices can be used with the 7XG31 ReyArc range of
arc flash detection devices.

Optionally, 7SR5 devices can be ordered with 3 x light sensing
AFD inputs which can be connected to P1X series arc sensors.

Arc detection is employed for the fast clearance of arcing faults
on busbars, within metal clad switchgear and associated cable
boxes. The arc is detected using an optical sensor and the signal
input to the relay which also monitors the load current on the
system.

50BCL Breaking-Capacity Limit

Operation of the tripping outputs can be blocked if the meas-
ured current exceeds this setting. This function is used to
prevent the interrupting capacity of the primary switching
device being exceeded.

508BF Circuit-Breaker Failure Protection — 3-Pole

Where a CB fails to open and current continues to flow then

an alternative means of interrupting the current flow must be
implemented. A CB fail output can be used to re-trip the CB (e.g.
second trip coil) or to trip adjacent CBs. 2 DTLs are provided to
facilitate 2 stage operation if required.

The circuit-breaker fail function can be initiated from an internal
trip signal or from a binary input.

Line currents are monitored following trip initiation and outputs
issued if any current is still flowing after elapse of a user select-
able time delay.

500G Instantaneous Earth Fault — Measured

Earth current is directly measured from an independent CT or
the residual connection of the 3 line CTs.

Settings for pickup current operation are available for each inde-
pendent time (50G) element.

50GHS High Speed Earth Fault — Measured

High speed measured earth fault element for faster clearance of
high current faults.

50GlI Intermittent Earth Fault

For identification of intermittent, self clearing earth faults by
counting fault occurrences and integration of fault current pulse
duration for use on compensated networks and cable systems.

50GS Instantaneous Sensitive Earth Fault — Measured

Earth current is directly measured from an independent CT or
the residual connection of the 3 line CTs.

Settings for pickup current and time delayed operation are avail-
able for each independent time (50G) element.

50HS High Speed Overcurrent — Phase

High speed overcurrent element for faster clearance of high
current faults.

50N Instantaneous Earth Fault — Calculated

Earth current is calculated from the sum of the 3 phase CT
inputs.

Settings for pickup current operation are available for each inde-
pendent time (50N) element.

50SOTF Switch onto Fault

SOTF functionality provides high speed tripping if a fault is still
present on the feeder after the reclosure of the circuit-breaker
(Close-on-to-Fault) or if earthing clamps are left connected after
maintenance.

51 Time-Delayed Overcurrent — Phase

The 3 phase currents are measured to provide time delayed
overcurrent protection.

Settings for time delayed operation are available for each
dependent time (51) element.

Dependent time elements (51) also have selectable IEC/ANSI
operate and reset characteristics.

Minimum operating time and additional Follower DTL can also
be configured for increased flexibility.

51CL Cold Load Overcurrent — Phase

If a circuit-breaker is closed onto load that has not been
powered for a prolonged period a higher than normal
load-current can flow until the load stabilizes. To allow optimum
setting levels to be applied during this period the cold load
pickup feature applies alternative overcurrent settings for a
limited time.

The overcurrent function reverts to normal in service settings
when either the circuit-breaker has been closed for a defined
period, or the current has fallen below a set level for a defined
period.
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51G Time-Delayed Earth Fault — Measured

Earth current is directly measured from an independent CT or
the residual connection of the 3 line CTs.

Settings for time-delayed operation are available for each
dependent time (51G) element.

Dependent time elements (51G) also have selectable IEC/ANSI
operate and reset characteristics.

51GS Time-Delayed Sensitive Earth Fault — Measured

Earth current is directly measured from an independent CT or
the residual connection of the 3 line CTs.

Settings for time-delayed operation are available for each
dependent time (51G) element.

Dependent time elements (51G) also have selectable IEC/ANSI
operate and reset characteristics.

51N Time-Delayed Earth Fault — Calculated

Earth current is calculated from the sum of the 3 phase CT
inputs.

Settings for time-delayed operation are available for each
dependent time (51N) element.

Dependent time elements (51N) also have selectable IEC/ANSI
operate and reset characteristics.

51V Voltage-Dependent Overcurrent — Phase

In ‘Restrained’ mode this element increases the sensitivity of the
overcurrent protection proportionally with the decrease in the
system voltage.

In ‘Control’ mode the element modifies the time multiplier
applied to the 51/67 phase fault elements when the system
voltage falls below setting.

55 Power Factor

This feature is used to monitor the system power factor, it is
used for system monitoring and/or in conjunction with load flow
optimization schemes.

Each element has independent settings for pickup level and
definite time lag (DTL) delayed operation.

59 Overvoltage Protection — 3 Phase

Each element has settings for voltage pickup, drop-off (hyste-
resis) and definite time lag (DTL) operate delay. Operation
occurs where the voltage exceeds setting for the duration of
the DTL setting.

59N Neutral Voltage Displacement

2 elements, 1 DTL and 1 IDMTL, have user settings for pickup
level and delays. These will operate if the neutral voltage
exceeds the setting for duration of delay. Neutral overvoltage
can be used to detect earth faults in high-impedance earthed or
isolated systems.

60CTS-I CT Supervision — Current Reference

Open or short circuited CTs will not allow correct fault detec-
tion or stability measurement. Open circuited CTs may cause
damaging over-voltages.

Protections can be blocked or an alarm raised, each element has
settings for pickup level and DTL delay — operating where 1 or

2 of the line currents fall below the pick-up setting for a time
exceeding the DTL setting.

60CTS-V CT Supervision — Voltage Reference

Each element has settings for V, cand | pickup levels and DTL
delay — operating where Vs below setting and I, . is above
setting for a time exceeding the DTL setting. The CT supervision
function typically provides an alarm output.

60VTS VT Supervision

The VT supervision uses a combination of negative phase
sequence voltage and negative phase sequence current to
detect a VT fuse failure. This condition may be alarmed or
used to inhibit voltage dependent functions. Element has user
operate and delay settings.

66 Number of Starts

The feature provides settings to control both the number of
times a motor can be started within a specified time period
and the minimum time between starts. Motor starting can be
inhibited when this limit is reached.

67 Directional Overcurrent — Phase

Each element can be user set for forward, reverse, or non-direc-
tional operation.

Directional overcurrent elements are polarized from 3 phase
quadrature voltage.

67G Directional Earth Fault — Measured

Each element can be user set for forward, reverse, or non-direc-
tional operation.

On 7SR5121 models with 2 measured earth current inputs,
the source of the 67G current can be selected. Overcurrent
elements using that measured current input can provide the
directional option.

Earth fault elements are polarized using a residual voltage refer-
ence Vo.

67Gl Directional Intermittent Earth Fault

Settings are provided for directional polarizing which are inde-
pendent of the other earth fault elements.

On 7SR5121 models with 2 measured earth current inputs,
the source of the 67GlI current can be selected. Overcurrent
elements using that measured current input can provide the
directional option.

Elements are polarized using the residual voltage reference VO.
Each element can be set for forward, reverse, or non-directional
operation.

67GS Directional Sensitive Earth Fault — Measured

Each element can be user set for forward, reverse, or non-direc-
tional operation.

On 7SR5121 models with 2 measured earth current inputs,
the source of the 67GS current can be selected. Overcurrent
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elements using that measured current input can provide the
directional option.

Sensitive earth fault elements are polarized using a residual
voltage reference Vo.

67N Directional Earth Fault — Calculated

Each element can be user set for forward, reverse, or non-direc-
tional operation.

Where a suitable Vo reference is not available then calculated
earth fault element (N) can also operate in ‘NPS Voltage Polari-
sing’ mode.

74CC Close-Circuit Supervision

The close-circuit supervision can be monitored via binary inputs
connected in basic, intermediate or comprehensive schemes.
Close-circuit failure raises an HMI alarm and output(s).

74TC Trip-Circuit Supervision

The trip-circuit supervision can be monitored via binary inputs
connected in basic, intermediate or comprehensive schemes.
Trip-circuit failure raises an HMI alarm and output(s).

78VS Voltage Vector Shift

The voltage vectors of each phase are monitored and an output
initiated when an abrupt phase shift above setting is detected
simultaneously in all 3 phases. This indicates a sudden change in
the system generation/load balance.

The function is applied to detect ‘islanding’ or loss of connection
between a generator and the main utility supply.

79 Automatic Reclosing

Flexible, independent automatic reclosing sequences for phase
and earth fault protection operations are provided.

Up to 5 trips + 4 reclose operations can be attempted.

Automatic reclosing sequences can be user set to any configu-
ration of ‘Instantaneous’ or ‘Delayed’ protection trips, with inde-
pendent reclose (Dead) times. Instantaneous/Delayed elements
are user defined from the dependent and independent time
elements available.

Limits can be set for the number of ‘Delayed’ trips to lockout and
‘High set’ trips to lockout.

The automatic reclosing feature can also be initiated by external
protection devices e.g. from a separate line protection relay.
External trips can be blocked to allowing the implementation of
grading by overcurrent protections.

81 Frequency Protection — "f>" or "f<"

Frequency protection is used to initiate load shedding or gener-
ator start up. Over-frequency detectors can be used for gener-
ation shedding or within a load restoration permissible logic
scheme.

Each element has settings for frequency pickup, drop-off (hyste-
resis) and definite time lag (DTL) operate delay. Operation
occurs where the frequency exceeds setting for the duration of
the DTL setting.

81B Backspin Monitor

To inhibit attempted restarting of the motor until after the rotor
has completely stopped backspin protection is applied. Starting
is inhibited until the 81B time delay has elapsed.

81HB2 Inrush Current Detection

A high content of second harmonic current is an indication of
transformer energization inrush current.

Harmonic detectors are provided for both line and differential
currents.

Where the measured second harmonic level is above the setting
operation of the transformer differential and the overcurrent
protection is blocked by 8 THB2.

81HB5 Overfluxing Detection — 5th Harmonic

A high content of fifth harmonic current can indicate trans-
former over-fluxing conditions.

Harmonic detectors measure the fifth harmonic level in the
transformer differential current and when above setting opera-
tion of the biased differential element (87T-BD) protection can
be blocked.

81R Frequency Protection — "df/dt"

Each element has settings for pickup level and definite time lag
(DTL) delay. Operates when the df/dt gradient exceeds setting
for duration of delay.

The function is typically applied in load shedding schemes or to
detect ‘islanding’ or loss of connection between a generator and
the main utility supply.

86 Lockout

Output relays can be configured to self reset, pulsed or hand
reset operation.

Output relays can be used to directly trip the circuit-breaker.
The operate 'break’ duty of output relays is limited so the
circuit-breaker trip coil must be open circuited by a suitably
rated contact, typically a circuit-breaker auxiliary switch.

87GH Restricted Earth-Fault Protection — High-Impedance

Restricted earth fault protection provides high sensitivity and
high operating speed for internal earth faults as it is associated
with only one transformer winding and so does not require
harmonic stabilization.

To implement the high impedance restricted earth fault protec-
tion scheme the secondary windings of the line and neutral
CTs are wired in parallel and connected to the measured earth
current input. Class PX CTs with identical ratios must be used.

An external series stabilizing resistor and a voltage limiting
(non-linear) resistor are required to complete the scheme.

87M Motor Differential Protection

87M-BD provides biased low impedance differential protection
for phase and earth faults. 87M-HS provides fast protection for
high internal fault currents e.g. terminal faults.
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87NL Restricted Earth-Fault Protection — Low-Impedance

The line and neutral CTs provide inputs to a low-impedance
restricted earth fault scheme.

For 7SR5121 models with 2 earth current inputs, CT4 is used.
A percentage biased algorithm is implemented.

Internal current multpiliers allow the use of line and neutral CTs
with different ratios.

87T-BD Transformer Differential Protection — Biased

The differential characteristic incorporates an initial setting and
two bias stages — the first stage for steady state errors i.e. tap
position and CT ratios the second stage for transient errors i.e.
CT saturation.

87T-HS Transformer Differential Protection — Highset

Unrestrained differential elements provide a fast protection for
high internal fault currents e.g. terminal faults.

Programmable User Logic

The user can map binary inputs and protection operated outputs
to function inhibits, logic inputs, LEDs and/or binary outputs.

In addition to graphical user logic that is configured in the PC
tool the user can map binary inputs and protection operated
outputs to fuction inhibits, logic inputs, LEDs, and/or binary
outputs using simple text based equations that can be viewed
and edited at the device fascia. The user can also enter up to 16
equations defining scheme logic using standard functions e.g.
timers, AND/OR gates, inverters and counters. Each protection
element output can be used for alarm & indication and/or trip-

ping.
Circuit-Breaker Maintenance

Up to 3 sets of circuit-breaker operations counters are provided.
For each set:

® The maintenance counters record the overall number of oper-
ations.

® The delta counter records the number of operations since the
last reset.

® The I?t summation counter provides a measure of the
contact wear indicating the total energy interrupted by the
circuit-breaker contacts.

Each counter has a user set target operations count which,
when reached, can be mapped to raise alarms/binary outputs.
These counters assist with maintenance scheduling.

Plant Maintenance

2 circuit-breaker operations counters are provided. The mainte-
nance counters record the overall number of operations and the
delta counter the number of operations since the last reset.

An 12t summation counter provides a measure of the
contact wear indicating the total energy interrupted by the
circuit-breaker contacts.

Each counter has a user set target operations count which,
when reached, can be mapped to raise alarms/binary outputs.
These counters assist with maintenance scheduling.

Plant Control

Plant control can be provided from the relay fascia or via the
data comms channel(s).

The fascia mimic screen can be configured to provide a visual
representation of the primary plant configuration and operate
state.
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Monitoring
Can include

Instruments and Meters

® Current:

— Primary phases and earth

— Secondary phases and earth

— Relay operate and restraint

— Phase sequence (PPS, NPS, ZPS)
Differential operate and restraint

® \/oltage:
— Primary
— Secondary
— Phase sequence (PPS, NPS, ZPS)

® Frequency & fluxing

® Power

® Energy

® Fault location

® Temperature (when temperature sensors are connected)
® Binary input/output and virtual 1/0 status

® Time and date

® Fault data records

e Event records (selectable events viewable on fascia)
® Waveform records

® Motor start records

Plant Data

® (B trip counters

® (B trip current counters

® (B |2t summation (wear) counters

® Plant parameters

® Data logging (demand history)

Energy Metering

The imported and exported energy values are stored. Data is
available for both active (Wh) and reactive (VArh) energy quanti-
ties.
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Data Storage
Fault Data Records

The last 100 fault records are displayed on the HMI, with time
and date of trip, measured quantities and type of fault.

Waveform Records

The waveform recorder stores analogue data for all inputs,
protection function states, binary inputs/outputs and LEDs.

A waveform record can be triggered from protection function,
binary input or via data communications.

The latest 20 waveform records can be stored. Waveform
records are of 1, 2, 5 or 10 s duration. The ratio of pre-fault
to post-fault storage is user selectable.

Waveforms are available for all relay functions and analogue
inputs — the displayed waveforms are user selectable.

Motor Start Records (7SR57 Devices)

The records for motor starts include the following information:
e Start date

® Start time

® Number of starts

® Motor start duration

® Thermal capacity used for last start

® Total thermal capacity used

® Maximum starting current

e Minimum start voltage (requires voltage inputs)
Event Records

Up to 5000 events are stored and time tagged to Tms resolu-
tion.

Selectable events can be displayed on the relay fascia or in the
event recorder readout.

Data Log

The average values of current, voltage, power, and power factor
(where applicable) are recorded at a user selectable interval e.g.
every 15 min covers the preceding 7 days.

This stored data log facilitates load flow analysis. In conjunction
with data communications and control this information can be

used to optimize network power flows, for example in dynamic
grids.

Real-Time Clock

The time and date can be set and are maintained while the relay
is de-energized by a back up storage capacitor. The time can

be synchronized from a binary input pulse, the serial or data
communication port using a selected protocol or the Ethernet
interface using DNP3 TCP, Modbus TCP, SNTP, or IEEE 1588 PTP.
The real-time clock supports selectable main and backup clock
signal source from binary input, serial port, or Ethernet interface
as well as dual SNTP clock support.
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Communication

Communications

Reyrolle 7SR5 devices are equipped with high performance
integrated communication interfaces as standard. All devices
include:

® Front USB port for local connection configuration
® Rear RS485 serial communication for SCADA interface

In addition 2 rear Ethernet interface ports are provided as
standard. Ordering options provide the selection for: The
Ethernet port types are specified when ordered as

® 2 x RJ45 Electrical Ethernet interfaces/connections OR

® 2 x duplex LC 1300-nm optical Ethernet interfaces/connec-
tions

The electrical Ethernet interface can be configured with or
without an integrated switch. The maximum electrically recom-
mended distance via CAT 5/CAT 6 patch cables is 20 m.

The optical Ethernet interface can be configured with or without
an integrated switch. The maximum optically permitted distance
via 50/125 pm or 62.5/125 pm multimode optical fibers is 2 km.

Serial Protocols (RS485 Port)

The RS485 port is intended for connection to a system interface
and can be selected to Of £ or to use any one of the serial proto-
cols, IEC 60870-5-103, Modbus RTU or DNP3. The implementa-
tion is compatible with existing Reyrolle 7SR solutions. The serial
protocol mapping information can be viewed and configured in
Reydisp Manager, this enables adaptation to existing solutions
and the interchangeability of devices without changes in the
systems control.

IEC 60870-5-103

In addition to indications, measured values, and fault records,
metered values, and customer-specific defined indications of
systems control are also available in protocol extensions. Control
commands for switching devices can also be transmitted via the
protocol.

DNP3

DNP3 information about a device and the fault records of the
device can be routed and transmitted using the DNP3 protocol.
Switching commands can be executed in control direction.

Modbus RTU

Modbus can be used to transmit messages (single-point and
double-point indications), measured values, and metered values
to 1 master. In command direction, switching of switching
objects is possible via the protocol.

Ethernet Protocols

Ethernet modules are used for Ethernet-based protocol applica-
tions, for example, IEC 61850, Modbus TCP, time synchroniza-
tion via SNTP, and network management via SNMP etc. Several
applications can run in parallel, unused applications can be
switched off for security reasons. The rear Ethernet interfaces

are not configured with an IP address by default and must be
configured prior to use.

|IEC 61850-8-1 Client-Server Communication is always provided
on the 7SR5 Ethernet interface and it supports 6 client-server
associations with reporting function and GOOSE messages.
Messages, measured values, and fault records can be read

from an IEC 61850 client and the time of the device can be

set via an SNTP server. Measured and metered values can be
transmitted via the client-server communication in static and
dynamic reports to a maximum of 6 clients (substation control-
lers). Dynamic reports are created and read by the client without
configuring the parameters of the device. The static reports are
created via the IEC 61850 system configurator and are perma-
nently saved in the device as indication lists. Fault records can
also be retrieved in COMTRADE format. Extensive control func-
tions are available from the client, such as for the safe switching
of a circuit breaker.

IEC 61850-8-1 GOOSE

GOOSE has been established as a worldwide standard for

the exchange of messages between devices. The exchange
itself occurs via high-performance IP network connections or
Ethernet network connections. GOOSE messages can be used

to exchange time-critical information that must be transmitted
in a few milliseconds e.g. to replace protection signals between
contacts and binary inputs. GOOSE applications are generated in
the system configurator for this purpose.

Modbus TCP

Modbus TCP communication protocol utilises the electrical

or optical Ethernet interface and can be used alongside the

IEC 61850. Only Modbus TCP or DNP3 TCP can be used or
configured at any time. Modbus TCP uses TCP packets for data
transmission and is similar in operation to the Modbus RTU
protocol. Modbus TCP can be used to transmit messages (single-
point and double-point indications), measured values, metered
values to 1 or 2 (redundant) masters. In the command direc-
tion, control operation of switching objects is possible via the
protocol. Time synchronization can take place via the Modbus
TCP protocol but should not be used when the SNTP time
synchronizing is used.

Time synchronization can take place via the Modbus TCP
protocol but should be disabled when the SNTP or IEEE 1588
PTP time synchronizing is used.

Further Ethernet-based Protocols and Services in addition to the
actual protocol application, can be run in parallel on an Ethernet
interface.

DNP3 TCP

DNP3 TCP communication protocol utilizes the electrical or
optical ethernet interface and can be used alongside the
IEC 61850. Only Modbus TCP or DNP3 TCP can be used or
configured at any time.

The device reports event data in one of 3 class buffers, Class
1,2, or 3. Class O is supported as the current state condition.
Where applicable the event data class can be modified in the
Reydisp Manager 2 configuration file. Up to 2 masters can also
be configured for unsolicited events.
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Time synchronization can take place via the DNP3 TCP protocol
but should be disabled when the SNTP or IEEE 1588 PTP time
synchronizing is used.

Redundancy

Ethernet redundancy is supported on both the electrical and
optical Ethernet allowing the building of redundant ring struc-
tures. They are independent of the substation automation
protocol or the selected additional services.

With an integrated switch, electrical or optical rings with a
maximum of 40 devices can be established using RSTP (Rapid
Spanning Tree Protocol).

Seamless Redundancy with a reduced time for the reconfigura-
tion of communication networks in the event of interruptions is
supported with:

® PRP = Parallel Redundancy Protocol
® HSR = High Availability Seamless Redundancy
Time Synchronization via SNTP

Time Synchronization with SNTP Protocol is supported. The
device can poll the absolute time from 1 or 2 time servers via an
SNTP server. In redundant operation, both servers are read and
the time of the 1st server is used for setting the device clock. If
this server fails, the time is synchronized by the 2nd server.

IEEE 1588 Precision Time Protocol

Time synchronization by this protocol is supported in Line mode,
RSTP, PRP, and HSR modes. Ordinary Clock Slave Only is
provided, Domain Address O, for all modes. IEC 61850-9-3:2016
profile is supported.

Network Monitoring via SNMP

The device can be integrated in network monitoring or power
management systems via the SNMP protocol V3. SNMPV3
supports security features with authentication and privacy
features. Monitoring variables, for example the state of the
Ethernet interfaces, their data throughput etc. can be made
known to the monitoring system via MIB (Management Informa-
tion Base) files. No values can be changed in the device via
SNMP. It serves exclusively as a diagnosis interface.

Cyber Security

With the increasing integration of bay devices in Ethernet-based
communication networks, communication must be secured
against internal disturbances and attacks from outside. Stand-
ards and directives contain requirements for the secure opera-
tion of devices in a critical communications infrastructure envi-
ronment, and must be addressed by both manufacturers and
operators.

By default only the front USB is enabled in the device to allow
local connection. The rear Ethernet ports are not configured by
default in the device and can be enabled and configured with
Reydisp Manager.

Secure authentication takes place between the device and the
communication partner (Reydisp Manager or web interface).

This prevents an unauthorized program accessing the devices
and reading or writing data there. The use of the transmission

protocol secured by Datagram Transport Layer Security (DTLS) or
Hypertext Transfer Protocol Secure (HTTPS) ensures the integrity
and confidentiality of the transmitted data.

To ensure the Integrity of firmware and configuration of the
7SR5 device, files are digitally signed. In this way, corruption
from outside by viruses or trojans, for example by manipulated
firmware files, is reliably prevented.

The 7SR5 device provides user authentication using a connec-
tion password and maintenance password.

The user has read and write access to the device only after
the connection has been established by entering the predefined
password.

The maintenance password is configured to restrict access for
firmware upgrades, security log access and resetting of the
connection password.

The passwords conform to the cybersecurity requirements for
assigning passwords defined in NERC CIP. Passwords must have
between 8 and 30 characters and must include upper-case and
lower-case letters, digits, and special characters.

Operational security (safety) by means of confirmation ID for
local access to the control operations and parameter changes
from the fascia is also provided. These confirmation IDs can be
configured by the user in Reydisp Manager and may be different
for different fields of application. After entering the confirma-
tion ID’s the user has access until timed out.

Logging of events relevant to cybersecurity, such as login
attempts or device restarts, are recorded and optionally trans-
mitted to a central server via the standardized Syslog UDP
protocol. The device-internal log entries are secured to prevent
deletion and protected against unauthorised access with the
Security ID for fascia access and the Maintenance Password for
browser access.

Reydisp Manager 2

Reydisp Manager 2 (RM2) is a PC based engineering tool used
for the setting and configuration of all Reyrolle 5 devices. Avail-
able to download free of charge from our web site this easy to
use software ensures an efficient work flow.

A connection can be made to the relay via the high speed USB
port or over an Ethernet network.

RM2 provides a modern interface allowing the user to apply and
interrogate settings, create logic, retrieve event records, distur-

bance records and waveform records and project management

of multiple devices.

For system configuration engineering of IEC 61850 projects an

IEC 61850 system configuration tool will be required. Either the
Siemens IEC 61850 System Configurator, as used by DIGSI, or a
3rd party IEC 61850 system configurator tool.

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0



Main Protection
7SR5 Platform — System

@) Reydisp Manager 2 (2034) - o x
Fle Help
» @ Hebburn » ™ 11KV » (E] TSRS111-04021-040
4 @ ebbum Device Detai
D Name:  75R5111-04421-0440 1EC 61850 16D Name:  Newecl
S MLFB:  7SRS111-04A21-0A40
6 7s85111-0M821-0800 Status:  1EC 61850 Comile Reauired
Name. e Lot Modied

@ Configuration
Curve (Current) 08/10/2019 11:46:10

N A

RTRSINDefault HMIScreen 087102019 114339

» Meters HMi Screen 08/10/2019 11:44:34

* Mimic M Screen 08/10/2019 114541 2 1
9 User ettings Devie Settngs 087102019 114348 .
D Userlogic UserLogic

DB sl Comms & Events Sl Comms & Events

& Tosks | ) Messages |

(@ Device Configuration

=20

ul~] =
bopeies | Debe  Cowgue  Confgwe

Foncionalty  Imece Tmesone
@ oevie T

P . ag a

e E‘, ni~} &8
Chnge  SendDeice  Dowosd  OpenDeice  ComplelC sl Devie
T Contiumion DeveeDws " Foder S0 remere

Configuration

@ mportand xpont

ExportiCD  Import SCO/
an

Figure 2.1/9 Typical Reydisp Manager 2 screenshot

Overview of Functions

® Protection setting parameterization both offline and online
® Device configuration

® Viewing of device instrumentation

® | ogic editing

® Creation of user curves

® Serial protocol point editing

® HMI screen design and configuration

® Real time indications on all records allowing direct correlation
between all relay records e.g. between waveform and event
records

® |ndication of all element operate states

® User triggering of protection, control and supervision func-
tions from Reydisp

® Relay BI/BO matrix display
® Reports can be produced and exported
® Comtrade files
e Communications Editor
® Curve Editor
® Mimic Creator
— Mimic Control: Primary plant can be controlled by the mimic
interface
— Mimic Display: The mimic can display primary plant posi-
tions/status
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Hardware Construction The device terminal labels display the MLFB code, serial number,
The product platform includes the following: relay description, terminal contact details, and safety symbols.

® Backlit 128x128 LCD with text and graphical display capabili-
ties SIEMENS

. . . . Analogue Inputs| Start | Finish
® 7 x menu navigation buttons — including 2 x 1/O buttons @ @ A A o el

® 28 Programmable tri-colour LEDs cT2 c-10 | c12
Vaux DC === 24V-250V / AC ~-100V-230V, 50Hz/60Hz T3 14 | c6

® Multi-language support capability VBIDC === 24V 110V / 220V T4 c2 | ca
I rated 1A/5A, V rated ~_ 40V-160V, f rated 50Hz/60Hz

The device is housed in a draw-out case designed for panel
. 75R5111-1AA11-0AA0 1
mounting.
Serial No. GF1906501272

The rear connection comprises of screw type, fixed terminals.

. . . . A bly.
The device fascia displays the MLFB order code, serial number, e %
and device identification reference. Functional Testumm [
) . VT 1 B-13 | B-15
Final Inspection..........
’ VT 2 B-17 B-19
+ve (L) | B-22 VT3 B-21 B-23
Auxiliary Supply (Vaux) | -ve(N) | B-24 VT 4 B-25 | B-27
GND (E)| B-28

Humboldtstr. 59
90459 Nuremberg, Germany

e CE K

Figure 2.1/12 Example Device Label

4
£3
E
B
E
=

SIEMENS

i @
[€

UK Importer UK:
Siemens plc

Cn North Farm Road
Hebburn NE311LX
United Kingd om

el

Figure 2.1/10 Size 6

Made in India

Figure 2.1/13 Example Logo Label

S QR code that can be scanned using a QR code reader
application. This allows the device serial number to
be quickly identified.

AC 2 kV insulation test of reset coil, trip coil, and
output contacts

5 kV impulse voltage test (type test) in compliance
with Class Il

Electrical Hazard
Figure 2.1/11 Size 12 Device Withdrawn ectrical Razar

> B0 B
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European CE marking

Refer to device documentation

C€
A\
X

Waste Electrical and Electronic Equipment Directive
(WEEE)

EAL

Guideline for the Eurasian Market

Mandatory Conformity Mark for Electronics and Elec-
trotechnical Products in Morocco

©
6

South Korea KC Certification for Electrical and Elec-
tronic Products

UK

United Kingdom (UK) conformity-assessed marking

CA
-

USB port to connect to other devices e.g. laptop

A
At

Electrostatic Sensitive Devices warning

Function LED’s

28-user programmable tri-colour LEDs are provided, each can
be configured to illuminate red, green or yellow allowing for
indication of the associated function’s state.

An LED label can be inserted behind the transparent hinged
cover on the relay fascia.

The relay settings include a menu allowing the user to input

further explanatory text for LED functionality. This is displayed in

the LCD.
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Connection Diagrams and Dimension Drawings

A
A1 HSBO1 g CHA1
A3 ]
21 A5 HSBO2 § CH2
. A7
A9 HSBO3
A1
X1
—1 AFD
L |1
X12
P AFD
L | 2
Bl B
X13 o
— AFD % A
, | 3 o SC ov
B
BO14
BO24
BO3
BO4
C

Optional

) Terminal contacts

Figure 2.1/14 7SR5110 Overcurrent Relay Wiring Diagram

AFD  Arc flash detector input
BI Binary input

BO Binary output relay

COM Data communications

GND Ground/earth

HSBO High speed binary output

| Current transformer connection

PSU  Power supply unit

Module ‘A" is shown with optional AFD/HSBO fitted.

The case earth stud should be solidly earthed to the panel
earth. Terminal B28 (power supply unit) should be connected
to the case earth stud. A minimum wire size of 2.5 mm? is
recommended.

Terminal contacts internal to the relay case assembly close when
the relay element is withdrawn from the case.

Hardware Configurations: The wiring diagram shows a size 6
case. Where the size 8 or 12 case is used, additional BI/BO
modules can be specified at extra cost — see ordering informa-
tion sheet.
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Healthy

X6 A
A1
A2 TSI1
A3
™ 2| cH
A5 TSI2 Q
A6 3| cH2
A7 -
A8 TSI3
A9
Al
A11 TS14
A1
X7
Al
A2 TSI 5
A3
A4
A5 TSI 6
A6
ﬁg TSI7 B
A9 a A
A10 0'%
A1 TSI 8 S SC oV
A12 T
B1 BO5 5 B2
B3 BO14 B4
:g BO6 L 86
— B8
B9 BI1 BO24 B10
B11 R
B12
5 B13 V1 BO3 ; B14
£ | 815 ) B16
c |B17 V2 BO4 B18
= | B19 B20
3 | B21 V3 = B22 (L)
A=l
° | B2s V4 1) B28
8 | B27

) Terminal contacts

Figure 2.1/15 7SR5111 Directional Overcurrent Relay Wiring Diagram

inc TSI Inputs
AFD  Arc flash detector input
Bl Binary input
BO Binary output relay

CcOM
GND
HSBO

PSU
\

Data communications

Ground/earth

High speed binary output

Current transformer connection

Power supply unit

Voltage transformer connection

Module ‘A" is shown with optional TSI fitted.

The case earth stud should be solidly earthed to the panel
earth. Terminal B28 (power supply unit) should be connected
to the case earth stud. A minimum wire size of 2.5 mm? is
recommended.

Terminal contacts internal to the relay case assembly close when

the relay element is withdrawn from the case.

Hardware Configurations: The wiring diagram shows a size 6
case. Where the size 8 or 12 case is used, additional BI/BO
modules can be specified at extra cost — see ordering informa-

tion's

heet.

E

Ezilgél

Figure 2.1/16 CT Connections: 3 Phase and Earth Current Measurement

using 'Holmgreen' Connected CTs

2]

Ez]éz]

Figure 2.1/17 CT Connections: 3 Phase Current Measurement. Earth
Current Measurement using Ring Core CT
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B Ez]gzj

7SR5

r==—-—-"=="777=7=777777% ‘I
I

VA 131« VT 1 !
m“ I
I I
17, . VT 2 !
. i
' :

= = dn 21 .
. VT3 |
A B C da 231 NYY} !
I
I
]
I
]
]

Figure 2.1/18 CT Connections: 3 Phase Curr

ent Measurement. High

Impedance Restricted Earth Fault Protection

vC

~
M VB

Figure 2.1/20 Configuration CTs/VTs > VT 1/

2/3 Config = Va, Vb, Vc

Figure 2.1/22 Typical 4 CT, 4 VT Device Overall CT/VT Arrangement
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CH1

JENICITE]

CH2

Optional

See configuration CTAVT

Optional

1) Terminal contacts

Figure 2.1/23 7SR5421 Transformer Relay Wiring Diagram

Module ‘A" is shown with optional AFD/HSBO fitted.

The case earth stud should be solidly earthed to the panel
earth. Terminal B28 (power supply unit) should be connected

to the case earth stud. A minimum wire size of 2.5 mm?2is
recommended.

Terminal contacts internal to the relay case assembly close when
the relay element is withdrawn from the case.

Hardware Configurations: The wiring diagram shows a size 8
case. Where the size 12 case is used, additional BI/BO modules 2

can be specified at extra cost — see ordering information sheet.
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1 Dependent on device MLFB
|
Al HSBO1 T CH1 2 Dependent on device MLFB
A3 [} .
A5 HSBO2 (_5,; CH2 3 Dependent on device MLFB
A7 4 Dependent on device MLFB
A9 HSBO3 .
A1 AFD  Arc flash detector input
X1 BI Binary input
—1 AFD .
O BO Binary output relay
- o 12 COM Data communications
— 2 - B GND  Ground/earth
X13 (g A
—| AFD i i
1% &M sc 1ov HSBO High speed binary output
© 5 | Current transformer connection
PSU  Power supply unit
2 [ \ Voltage transformer connection
© D Module ‘A" is shown with optional AFD/HSBO fitted.
Module F’ is shown with optional TSI module fitted.
(@ E The case earth stud should be solidly earthed to the panel
earth. Terminal B28 (power supply unit) should be connected
! F | to the case earth stud. A minimum wire size of 2.5 mm? is
| x1a x16 | recommended.
A1 A1
o E e e Q 3 Terminal contacts internal to the relay case assembly close when
A4 E E A4 the relay element is withdrawn from the case.
A5 TSI 10 TSI2 A5
2: 1 2: Hardware Configurations: The wiring diagram shows a size 12
A3 E TSI 11 TSI13 E AB case for a 2-winding transformer protection relay. Additional
Ao Ao BI/BO modules can be specified at extra cost — see ordering
ﬁ]gg TSI 12 TSi4 Eﬁ]; information sheet.
| X15 X17 1
K]
A1 A1 &)
A2 TSI13 TSI5 A2 8
A3 E E A3 S
A4 E Ad °
A5 TSI 14 TSI6 A5 ©
A6 E A6 £
A7 A7 %
A8 E TSI 15 TSI7 E A8 [
A9 A9 =
AO g E N
A1l TSI 16 TSI8 A1l
A12 A12

Figure 2.1/24 7SR5711 Motor Relay Wiring Diagram
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Side view Front view
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Minimum clearance for terminal wiring | (0.98)
For FO cables, a minimum bending radius R = 70 mm (2.76 inch) must be 70 (2.76)
considered according to the type. ¢ >

For FO cables, a minimum bending radius
R =70 mm (2.76 inch) must be considered
according to the type.

150 (5.91)
25 (0.98) Minimum clearance for
0 _$- Ci‘ _+_ ; — terminal wiring _ v
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|
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h @ 3.6 (0.14) = =
Panel cut-out v
Top view

Dimensions in mm. Values in brackets in inches.

Figure 2.1/25 Size 6 Case: Dimensions and Panel Drilling Details
(1) Overall length with AFD/RS485 plugs
(2) Overall length to standard terminal blocks

(3) Earth screw
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NOTE

®

l 3.6 mm holes are suitable for M4 thread-forming
screws supplied with the device for typical panel
thickness.
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Front view
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151.5 (5.96)
177 (6.97)

00000000000000/
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©

S
©

Side view
31
(1.22). 217.5 (8.56) @
Minimum clearance for terminal wiring
For FO cables, a minimum bending radius R =70 mm (2.76 inch) must be
considered according to the type.
202 (7.95) .
S T + .
|
|
|
5 | g
© | ©
8 | 3
| -
|
|
=+ | '
10(0.39) L 183 (7.20) ‘| ‘\4 Holes

gl @ 3.6 (0.14)

Panel cut-out

Dimensions in mm. Values in brackets in inches.

&)

©
<>
O

(o]
o

70 (2.76)

For FO cables, a minimum bending radius
R =70 mm (2.76 inch) must be considered
according to the type.

4 25 (0.98) Minimum clearance for
_ terminal wirin

e B e i

@

250 (9.84)@
251 (9 88)@

| o o o 0© \
el o o o o_
\ &=F =2
A, i . A
Top view

Figure 2.1/26 Size 8 Case: Dimensions and Panel Drilling Details

(1) Overall length with AFD/RS485 plugs
(2) Overall length with TSI plugs

(3) Overall length to standard terminal blocks

(4) Earth screw
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NOTE

®

l 3.6 mm holes are suitable for M4 thread-forming
screws supplied with the device for typical panel
thickness.
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Side view Front view
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Minimum clearance for terminal wiring | (0.98
For FO cables, a minimum bending radius R = 70 mm (2.76 inch) | 70(2.76)
must be considered according to the type.

For FO cables, a minimum bending radius R =70 mm (2.76 inch)
must be considered according to the type.
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Panel cut-out Top view

Dimensions in mm. Values in brackets in inches.

Figure 2.1/27 Size 12 Case: Dimensions and Panel Drilling Details
(1) Overall length with AFD/RS485 plugs

(2) Overall length with TSI plugs

(3) Overall length to standard terminal blocks

(4) Earth screw
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NOTE

®

l 3.6 mm holes are suitable for M4 thread-forming
screws supplied with the device for typical panel
thickness.
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Technical data
Inputs and Outputs

Current Inputs
(IEC 60255-1, IEC 60255-27)

Quantity

See MLFB structure

Rated current | .,

TAI5A

Measuring range

0.05t0 80 - I,y (Phase)
0.005 to 32 - I_,., (EFISEF)

Sampling rate

32 samples per cycle

Instrumentation
(01t02-1 )

=1%or=1%]I q

Nominal frequency

50 Hz/60 Hz

Thermal withstand:

rated

Continuous 4.0 1.4 (20A)
1 Second 100 - I .4 (500 A)
Burden @ | < 0.1 VA (phase and earth/SEF

elements)

Voltage Inputs
(IEC 60255-1, IEC 60255-27)

Quantity

See MLFB structure

DC24V 9.9 W 149 W
DC 48V 9.3 W 14 W
DC 60V 9.1 W 13.8 W
DC110V 8.9 W 13.2W
DC 125V 8.8 W 13.2W
DC 220V 8.1W 123 W
DC 250V 8.3 W 12.5W
RatedVoltage  QuiescentBurden  Maximum Burden
AC 100V 20.8 VA 29.2 VA
AC110V 20.9 VA 30.1 VA
AC115V 21 VA 30.1 VA
AC120V 21.1VA 30.6 VA
AC 200V 23.2VA 33.2VA
AC 230V 24.6 VA 34.7 VA
(IEC 60255-26)

Allowable superimposed AC <15 % of DC voltage
component

Allowable breaks/dips in supply <50 ms

(collapse to zero from nominal

voltage)

Binary Inputs

Rated voltage

AC40VtoAC160V

Sampling rate

32 samples per cycle

Instrumentation (0.1t0 1.2 - V,_..)

=T1%0r=1%V, g

Rated frequency 50 Hz/60 Hz
Thermal withstand:

Continuous 300V
Burden @ 110 V <0.1VA

Optional Temperature Sensor Inputs

(IEC 60255-1, IEC 60255-26)

Operate voltage setting DC 24 V/DC 110 VIDC 220 V

(user selectable)

Maximum DC current for operation | 2 mA

RTD Cu10,0°Cto 540°C |=3°C(0°Cto 250°C)
Ni100, 0°Cto 400°C |+ 1°C(0°Cto 250 °C)
Ni120, 0 °C to 330 °C
Ni250, 0 °C to 535 °C
Pt100, 0 °C to 540 °C
Pt250, 0 °C to 540 °C
Pt1000, 0 °C to 260 °C |+ 2 °C (0 °C to 250 °C)
Thermistor 100 Q to 30 KQ +2%orx5Q

Auxiliary Supply

(IEC 60255-1, IEC 60255-26, IEC 60255-27)

DC 24 to 250 V DC19.2VtoDC275V

\Ac100t0230v

\Ac 80 V to AC 253 V (50 Hz/60 Hz) \

‘High' level >80 % V,,ieq

‘Low' level <40 %V, eq
Pick-up delay 0 to 14400 s
Dropoff delay 0to 14400 s
Binary Outputs

(IEC 60255-1)

Operating voltage AC 250 V/IDC 250 V

Contact operate time

8 ms typical (standard binary
output)

DC 250 V)

Release time
6 ms typical (standard binary
output)

Making capacity 1000 W at L/IR =40 ms

Carry continuously AC5AorDC5A

Make and carry (= AC 250 V/ 30Afor1s
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Insulation — Dielectric Withstand

Breaking capacity (=5 A and

=250V): (IEC 60255-27)
AC resistive 1250 VA
DC resistive 75 W
- DC inductive 30 W at LIR < 40 ms Between any terminal and earth AC 2.5 kV RMS for 1 min
2.1 — . o
Mechanical endurance loaded Make = 1000 cycles SEtEEn Indlepemnt et enEnis
Across open contacts AC 1.0 kV RMS for 1 min

Break = 1000 cycles

Transient Overvoltage — Impulse Voltage Withstand

Mechanical Tests

. . . . (IEC 60255-27)
Vibration = Sinusoidal
(IEC 60255-21-1 Class 1) Between all terminals and earth 5kV, 1.2/50 ps, 0.5J
or between any 2 independent
Vibration response 0.5gn <5% ] )
Vibration endurance | 1.0 gn <5% Insulation Resistance
(IEC 60255-27)
Shock and Bump
| Insulation resistance at 500 V > 100 MQ

(IEC 60255-21-2 Class 1)

Creepage Distances and Clearances

Shock response 5gn, 11 ms <5% (IEC 60255-27)
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms <5% Pollution degree 2
Overvoltage category 1]
Seismic
(IEC 60255-21-3 Class 1) EMC Tests
Conducted Radio Frequency — Emissions
(IEC 60255-26)
Seismic response X-plane — 3.5 mm =5%
displacement below
crossover frequency
(8 to 9 Hz) 1 gn above. ‘ ‘
Y-plane - 1.5 mm 0.15 MHz to 0.5 MHz | 79 dB(uV) 66 dB(uV)
displacement below 0.5 MHz to 30 MHz 73 dB(pV) 60 dB(pV)
crossover frequency
ﬁ;ﬁ: Hz) 0.5gn Radiated Radio Frequency — Emissions
(IEC 60255-26)
IP Ratings
(IEC60259)
30 MHz to 230 MHz 50 dB (uV/im)
230 MHz to 1 GHz 57 dB (uVim)
Installed front face IP 54 (REl ) Cla 2 2502 (DY)
Rear enclosure(case) IP 40 =l Sz 19 Gl 80 dB (uVim)
Rear wiring terminal access IP10
IP 20 achieved with optional
terminal covers fitted
Product Safety

Protection Class

Protection class |
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Radiated Immunity
(IEC 60255-26)

80 MHz to 1000 MHz | Sweep 10 VIm
1.4 GHz to 2.7 GHz Sweep 10 VIm
80 MHz, 160 MHz, Spot 10 VIm

380 MHz, 450 MHz,
900 MHz, 1850 MHz,
2150 MHz

Electrostatic Discharge

(IEC 60255-26)
Contact discharge 8 kV <5%
Air discharge 15 kV =5%

Conducted Disturbance Induced by Radio Frequency Fields
(IEC 60255-26)

0.15 MHz to 80 MHz 1m0V

Fast Transient/Burst Immunity
(IEC 60255-26 Zone A)

Case, aux power, I/0 & |4 kV, 5 kHz <10%
earth

Metallic communica- | 2.0 kV, 5 kHz No data loss
tions

Slow Damped Oscillatory Wave/HF Disturbance
(IEC 60255-26, IEC 61000-4-18)

Case, aux power & 2.5 kv <10%
1/0: common (longitu-

dinal) mode

Case, aux power & 1.0 kv

110: differential (trans-
verse) mode

13 Basic hardware tested

Surge Immunity

(IEC 60255-26 Zone A, IEC 61000-4-5)

Aux power & I/0: 4 kv
between all terminals
and earth

<10%

Aux power & I/0: 2 kv
between any two inde-
pendent circuits

Communications 4 kv

No data loss

Power Frequency Disturbance

(IEC 60255-26 Zone A, IEC 61000-4-16 level 4)

1/0 common mode

300V

110 differential mode

150 V

Magnetic Field with Power Frequency

(IEC 61000-4-8, level 5)

100 A/m (0.126 mT) continuous

50 Hz

1000 A/Im (1.26 mT) for 3 s

Climatic Tests

Temperature
(IEC 60068-2-1/2)

Operating range

-10°C to +55°C
-20°C to +70 °C, 96 hrs'3
-40 °C to +85 °C, 16 hrs'3

Storage range

-25°C to +70°C
-40 °C to +85 °C, 96 hrs'3

Humidity
(IEC 60068-2-78)

Operational test

56 days at 40°C and 93 % relative
humidity

Corrosive Gas

(IEC 60068-2-60)

|Test Ke

Flowing mixed gas

Performance

Instrumentation

Current (0.1t0 2 - Irated)

1% 0r=£1% | ;1eq

Voltage (0.1t01.2- Vrated)

=1 %or£1% -V
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W Power (P)
VAr Reactive power (Q)
VA Apparent power (S)
(S, |

rated — Vrated " rated

v } Vrated

I=10% to 200 % |

rated

PF=>0.8)

+3%S

rated

Power factor

V=V,

rated

I=10% to 200 % |

rated

PF =0.8)

+0.05

Frequency
(frated £5 %)

+ 10 mHz

21LB Load Blinder

Inps (1,) setting (3Ph) (l,,,)

0.05-1 . t05-1

rated

Basic operate time t,_ :

(1.1t00.5-V, )

63 ms+10ms

Operate time following delay

0
toasic + taetay » £ 1 % Or =10 ms

27Vx Undervoltage Protection — Vx

Voltage guard 1to 200V
Setting V,, 5to 200V
Hysteresis setting 0 to 80 %

V,, Operate level

V. +2%or+05V

set —

Reset level

V,p + hysteresis, =2 % or 0.5V

Delay setting tyy,,

0 to 14400 s

Basic operate time t,_ :

(1.1t00.5-V,)

63 ms =10 ms

Operate time following delay

i +1%or+10ms

+ 1:delay o=

basic

32 Power Protection

V,, Operate level

V.. *2%or+05V

set —

V Reset level

110% Vo, =5 %V,

rated

Angle operate level

+5°

Impedance operate level

Zx5%0r=0.1Q

24 Overexcitation Protection

Setting (V/Hz,,,) 0.1to2p.u.
Hysteresis setting 0to 80 %
Delay setting 0 to 14400 s

l,ps (Io) setting (1Ph) (Iy,,) 0.05 | 11eq 105 | 1oy Operation Under, over

Vs (V3) setting 1Vto 110V Power P.Qors

Angle + setting 5° to 85° UIC guard 0.05t0 1 -l

Angle — setting 5° to 85° Setting S, 0.05t02-5 o4

Z,. Impedance setting 1Q to 100Q Operate level S| Seetx5%0r+2%S, 4

lop Operate level let £5%0r£1% 1104 Reset level =95 %S, (operation = over)

<105 % SOp (operation = under)

Basic operate time t,_;:

(1.1-S,,, (over))
(2 -5, (over))
(0.5 -S_. (under))

set

60 ms =10 ms
45 ms+10 ms

40 ms = 10 ms

Delay setting ty,,

0 to 14400 s

Operate time following delay

0
thasic + tgetay » = 1 % 0r£10 ms

37 Undercurrent Protection — Phase

V/Hzop (Operate level)

100 % VIHz_ ., = 0.01 p.u.

set! —

Reset level

(100 % - hysteresis) - VIHz__, +

op’ —
0.01 p.u.
Basic operate time thasic + Lgetays = 1 % Or £ 10 ms
Operate time following delay thasic + Lgelay = 1 % Or £ 10 ms

27 Undervoltage Protection — 3-Phase

Operate Any, all

U/C guard 0.05t05 - | g

Setting range |, 0.05t05 - I g
Operate level lex5%0r=1% 14
Current guard Phase 0.05t0 5 - I g
Delay setting tyy,, 0to 14400 s

Basic operate time t,_ . :

(1.1100.5-1,.,)

40 ms =10 ms

Operate Any, all
Voltage guard 1to0 200V
Setting V,, 5to 200V
Hysteresis setting 0to 80 %

Operate time following delay

iy +1%or+10ms

+ tdelay 0=

basic

V,, Operate level

V. +2%or+x0.5V

set —

Overshoot time

<40 ms

Reset level

Vo, + hysteresis, =2 % or 0.5V

Delay setting ty,,

0 to 14400 s

37G Undercurrent Earth Fault — Measured

Operate

Any, all

U/C guard

0.05t05 -1

rated
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49 Thermal Overload Protection

Setting range | ,, 0.005t05 - I, 10q
Operate level let=5%0r=1% | g
Current guard Phase 0.05t0 5 - | ;g
Delay setting iy 0 to 14400 s

Basic operate time t,_;:

(1.1100.5 1 0)

40 ms = 10 ms

Operate time following delay

0
toasic + Lelay » = 1 % Or = 10 ms

Overshoot time

<40 ms

46 Negative-Sequence Overcurrent Protection

DT setting DT, 0.05t04 -1 ,.q
DT operate level DT +5%0r=1%"1_.q
DT delay setting ty,,, 0to 14400 s

DT basic operate time t,

40 ms += 10 ms (2 - DT,

set)

30ms=10ms (5-DT,,)

DT operate time following delay

0
thasic + Lgelays = 1 % Or 10 ms

IT char setting

IEC: NI VLELLTI

Setting | ., 0.1t03 " | 510q
Operate level lo£5%0r=1%"-1 4
Time constant setting 1 to 1000 min
Operate time 12 — 12
p
T=1-In 2 1z
12 — 12

+5 % or= 100 ms

(l: 03103 - | o)

| = Average rms current

I, = Pre-load current

lg = Thermal overload setting
current

T =Thermal heating time constant
(minutes)

In = Natural logarithm

t = Operate time (minutes)

AL 49M Motor Thermal Overload Protection
DTL
IT setting IT_,, 0.05to0 2.5 Setting I, 0.1t03 1,0y
Time multiplier Tm 0.025 to 100 NPS weighting factor (K) 0.1t0 10, A 0.1
IT operate level 105 % IT, . x4 %o0r=1%I g TauH heating constant 0.5 to 1000 min, A 0.5 min
Overshoot time <40 ms Taus starting constant 0.005to 1 - TauH, A 0.005
TauC cooling constant 11t0 100 - TauH, A1
46BC Broken Conductor Detection Hot/cold ratio Off, 1 to 100 %, A 1 %
Operate level le£5%0r=1%-1 .4
U/C guard 0.05t05 - I ,q Operate time 2o (1 _ E) 2
Setting (I,/1,).., 20 % to 100 % t= 11 d=2 . c P
Delay setting t 0.03 to 14400 s lzq = To

delay

Operate level |,

(/1) e £ 5%

Basic operate time t,_

40 ms = 10 ms

Operate time following delay

0
thasic T Lielays = 1 % Or =20 ms

47 Sequence Overvoltage Protection

Setting V_,, 1Vto 90V
Hysteresis setting 0to 80 %

Operate level Vi x2%o0r=0.5V
Delay setting ty,, 0to 14400 s

Basic operate time t,_ :

(0OVto1.5-V) 80 ms = 20 ms
(0OVto10-V,,) 55 ms x 20 ms

+5 % or=100 ms

(l: 03103 - | o)

| = Average rms current

I, = Pre-load current

lg = Thermal overload setting
current

T =Thermal heating time constant
(minutes)

In = Natural logarithm

t = Operate time (minutes)

Capacity alarm level

Disabled, 50 to 100 %

Load alarm level

Off, 0.5t0 1 -1, A 0.05

Operate time following delay

0
toasic  Lielay » = 2 % OF = 20 ms

Thermal restart inhibit

20to0 100 %, A 1 %

Overshoot time

<40 ms

Inhibited by

Binary or virtual input
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50 Instantaneous Overcurrent — Phase

Operation 14

Non-directional, forward or reverse

Basic operate time t,_

20ms=4ms (2-1,,)
14ms+4ms(5-1,)

25ms=10ms (5-1,)

pulses

(see 67) Operate time following delay toasic  tdelay = 1 % Or =10 ms
Setting Iy, 0.05t025 | ,.g
Delay setting t,,,, 010 14400 s 50Gl Intermittent Earth Fault
Operate level | lx5%o0r+1%-I -
op set rated Setting .., 0.005 10 2 | eq

Reset level >95% | o -

op Applied current pulse duration >5ms
BRI ERIER I 35Ims==aimsHasl-,) Minimum time between current |40 ms

Operate time following delay

0
toasic T Lielay = 1 % Or =10 ms

Operate level |,

0 0
le=5%0r=1% g

50AFD Arc Flash Detection

Pickup Time at 4 - I,

20 ms =5 ms

Basic operate time t,_ .

+ 1 % or = 10 ms for each pulse

50GS Instantaneous Sensitive Earth Fault — Measured

Setting I, 11010 - | 40q
Operate level |, I =10 %
Reset level =295 %,

Operate time (Optional AFD/HSBO
module)

< 6 ms (HSBO), light only
>12 ms (HSBO), light and current

Operation '

Non-directional, forward or reverse
(see 67GS)

508BF Circuit-Breaker Failure Protection — 3-Pole

Setting I, 0.005t0 11 0q
Delay setting ty,, 0to 14400 s

Operate level |, lt£5%0r=1%I .4
Reset level 295%]I,,

Setting |

set

0.05t02- 10y

Time delays ty,,,

Timer 1: 20 to 60000 ms
Timer 2: 20 to 60000 ms

Basic operate time t,_ ;.

35ms=10ms (21,
25ms+=10ms(5-1

set)

Operate level

0 o .
lee=5%0r=1% "1 q

Operate time following delay

+1%or=10ms

+ tdelay' -

tbasic

Operate time following delay

tyeray = 1 % OF =20 ms

50HS High Speed Overcurrent — Phase

50G Instantaneous Earth Fault — Measured

Operation

Non-directional, forward or reverse
(see 67G)

Setting I, 0.5t050 - I ,.0q

Delay setting ey 0 to 14400 s

Operate level I leex5%0r+1%- 1.4
Reset level =95 % l,,

Basic operate time t,_

20ms=4ms (2-1,,)
14ms+4ms(5-1,)

Setting I, 0.005t0 25 - | ,0q
Delay setting ty,, 0to 14400 s

Operate level |, l£5%0r=1%1.4
Reset level 295%]1,,

Operate time following delay

0
Tpasic + tdelay, +1%or+10ms

Basic operate time t,_

35ms=10ms (2-1,)
25ms+10ms (5 -1

set)

50N Instantaneous Earth Fault — Calculated

Operate time following delay

+71%or+10ms

g delay’ —

basic +1t

50GHS High Speed Earth Fault — Measured

Operation 4

Non-directional, forward or reverse
(see 67N)

Setting I, 0.5t025 - I ,.q

Delay setting ty,, 0to 14400 s

Operate level |, I x5%0r=1%I .4
Reset level 295%]I,,

14 Requires VT inputs

Setting I ,, 0.05t050 - I ,.q

Delay setting ty,, 0to 14400 s

Operate level |/ le £5%0r£1%1 g

Reset level 295%]I,,

Basic operate time t, . 40ms+=10ms (2-1.,)
30ms=10ms (5- 1)

Operate time following delay

0
thasic  Lielayr = 1 % Or =10 ms
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51 Time-Delayed Overcurrent — Phase

51V Setting V., '* 5Vto 200V
51V Operate level Ve 5% 0r=1%V,,
51CL Reduced current level 0.05t02.5 -1

rated

Measurement

RMS, fundamental

Directional control "4

Non-directional, forward or reverse
(see 67)

Setting I, 0.05t02.5 | 0g

Characteristic IEC: NI,VILEILTI
ANSI: MI,VILEI
DTL

Time multiplier Tm 0.025 to 100

Delay setting (DTL) 0to20s

Minimum operate time 0to20s

Follower delay 0to20s

Reset ANSI decaying
0to60s

51V Multiplier 4 0.25t0 1

Operate level 105% I, =4%or=1%-I|

set’ — rated

Basic operate time t,_

20ms=20ms (2 -1,

Operate time

IEC

ANSI

DTL

K
top: I—a *Tm
() -1
+5%or+30ms
_ A
top_ I—P+B - Tm

(g) =4

+5%or+30ms

DTL+1 % or+ 20 ms

Reset ANSI decaying
0to60s
51V Multiplier 4 0.25t0 1
Operate level 105% g, £4%0r 1% | ,0q
Basic operate time t,_ ;. 20ms=20ms (2 - 1.,)
Operate time
_ K
IEC tp = |77 [T
() -1
set
+5%or=30ms
_ A
tOp — I—P + B - Tm
ANSI (_) 1
Iset

+5%or+30ms

DTL =1 % or £ 20 ms
DTL

51GS Time-Delayed Sensitive Earth Fault — Measured

51G Time-Delayed Earth Fault — Measured

Directional Control 4 Non-directional, forward or reverse
(see 67GS)
Setting I, 0.005t0 1 -1 .0q
Characteristic IEC: NI, VIELLTI
ANSI: MI,VI,EI
DTL
Time multiplier Tm 0.025 to 100
Delay setting (DTL) 0to20s
Minimum operate time 0to20s
Follower delay 0to20s
Reset ANSI decaying
0to60s
51V Multiplier 4 0.25t0 1
Operate level 105% ., £4%0r£1% 1 0q

Measurement

RMS, fundamental

Directional Control "4

Non-directional, forward or reverse
(see 67G)

Setting I, 0.005t0 1 -1 0q

Characteristic IEC: NLVLELLTI
ANSI: MI,VILEI
DTL

Time multiplier Tm 0.025 to 100

Delay setting (DTL) 0to20s

Minimum operate time 0to20s

Follower delay 0to20s
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Basic operate time t,_

20ms=20ms (2 - l,)

Basic operate time t,_

20ms=20ms (2 - I,

Operate time

IEC

ANSI

DTL

K
top: I—a " Tm
(g) -1
+5%or+30ms
A
top: I—P+B - Tm

(g) =4

+5%or+30ms

DTL + 1 % or + 20 ms

Operate time

IEC

ANSI

DTL

K
top: I—a " Tm
(g) -1
+5%or+30ms
A
top: I—P+B - Tm

(g) =4

+5%or+30ms

DTL = 1 % or + 20 ms

51N Time-Delayed Earth Fault —

Calculated

55 Power Factor

Directional Control "4

Non-directional, forward or reverse
(see 67G)

Operation setting

Under, over

Directional control

Non-Directional, lead, lag

Setting I, 0.05t02.5 - 1 UIC guard setting 0.05to0 1
Characteristic IEC: NLVLEI,LTI Setting PF, 0.05t0 0.99
ANSI: MI,VILEI Delay setting ., 0to 14400 s
DTL Operate level PF..+0.05
Time multiplier Tm 0.025 to 100 Basic operate time t, . <70 ms
Delay setting (DTL) 01020 Operate time following delay toasic T Lelay = 1 % OF £ 10 ms
Minimum operate time 0to20s
Follower delay 0to20s - 59 Overvoltage Protection — 3 Phase
Reset ANSI decaying
0to60s Operate Any, all
51V Multiplier 14 0.25to0 1 Setting V., 5t0 200V
Operate level 105 % |y, x4 % o0r=1%-1 .. Hysteresis setting 0to 80 %

Operate level

Viex2%or+0.5V

Reset level

VDp - hysteresis, + 2 % or 0.5 V

Delay setting ty,,

0to 14400 s

Basic operate time t,_ ;.

73 ms+=10ms (1.1-V,

set)

63 ms=10ms (2-V,,)

Operate time following delay

0
Tpasic + tdelay ,*1%or+10ms

59N Neutral Voltage Displacement

DT setting DT_, 1to 100V
DT operate level DT, +2%or+0.5V
DT delay setting tyq,, 0to 14400 s

DT basic operate time t, .

76 ms =20 ms (1.5 - DT_,)

set)

DT operate time following delay

63 ms+20ms (10 - DT,
+1%or+20ms

tyaic + Lyerny + =

basic

IT char setting

IDMTL and DTL




Ma

In Protection

7SR5 Platform — Technical Documentation

IT setting IT,, 1t0 100V

Time multiplier Tm 0.1 to 140

Delay (DTL) 0to20s

Reset ANSI decaying
0to60s

IT operate level IT,,*2%or+0.5V

set —

59Vx Overvoltage Protection — Vx

Setting V,,,

5to 200 V

Hysteresis setting

0to 80 %

Operate level

V., +2%or+=0.5V

set —

Reset level

V,, - hysteresis, =2 % or 0.5V

Delay setting ty,,

0 to 14400 s

Basic operate time t,_ .

73ms=10ms (1.1-V_,)
63 ms+10ms (2-V,

set)

Operate time following delay

+71%or=10ms

+ tdelay 0=

tbasic

60CTS-I CT Supervision — Current Reference

CTS- setting I, 0.05t02 -l ,10q

Delay setting ty,, 0.03 to 14400 s

Basic operate time t,_; 30 ms =20 ms

Operate time following delay thasic + Lgetay - = 1 % O =20 ms

60CTS-V CT Supervision — Voltage Reference

Operating angle 6, -85°+5°t0 O, - 85°«5°
(Forward)
Minimum operating voltage >1V+0.25V

Operate time

Typically 32 ms

<40 ms at characteristic angle

Reset time

< 65 ms at characteristic angle

67G Directional Earth Fault — Measured

Angle setting 6, -95° to +95°

Minimum voltage setting 0.33Vto3V

Operating angle 6, -85°+5°to B, - 85°+5°
(Forward)

Minimum operating voltage

>0.33V=0.25V

Operate time

Typically 32 ms

<40 ms at characteristic angle

Reset time

< 65 ms at characteristic angle

67GI Directional Intermittent Earth Fault

Angle setting 6, -95° to +95°

Minimum voltage setting 0.33Vto3V

Operating angle 6, -85°+5°t0 O, - 85°«5°
(Forward)

Minimum operating voltage >0.33V=0.25V

Operate time

< 25 ms at characteristic angle

Reset time

< 25 ms at characteristic angle

67GS Directional Sensitive Earth

Fault — Measured

CTS-V I (1) setting 1o 0.05t0 11 ,q

CTS-VV, ¢ (V,) setting V,, ¢ 7to 110V Angle setting 6, -95°to +95°

Delay setting ty,, 0.03 to 14400s Minimum voltage setting 0.33Vto3V

Basic operate time t, ;. 30 ms =20 ms Operating angle 6, -85°+5°t0 O, - 85°+5°
(Forward)

Operate time following delay

0
Tpasic + tdelay ,=1%or=20ms

60VTS VT Supervision

Minimum operating voltage

>0.33V=+0.25V

Operate time

Typically 32 ms

<40 ms at characteristic angle

Component setting NPS, ZPS
Current setting |, 0.05t0 1 -1 0q
Voltage setting V, 7t0 110V
Vpps (V,) setting Tto110V

lops (1) load setting 0.05t0 11 q
Ipps (I,) fault setting 0.05t020 -1

rated

Delay setting ey

0.03 to 14400 s

Reset time < 65 ms at characteristic angle

67N Directional Earth Fault — Calculated

Angle setting 6, -95° to +95°

Minimum voltage setting 0.33Vto3V

Operating angle 6, -85°+5°t0 O, - 85°+5°
(Forward)

Basic operate time t,_

32ms+=10ms

Minimum operating voltage

>0.33V=x0.25V

Operate time

Typically 32 ms

<40 ms at characteristic angle

Reset time

< 65 ms at characteristic angle

Operate time following delay thasic + tgetay - = 1 % Or£10 ms
67 Directional Overcurrent — Phase

Angle setting 6, -95° to +95°

Minimum voltage setting 1Vto20V
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78VS Voltage Vector Shift

87M-BD Motor Differential Protection — Biased

Operate time following delay

0
Tpasic + tdelay, +1%or+10ms

81R Frequency Protection — "df/dt"

Operate time following delay

Angle setting 6, 2°to 30° Differential settings:
Operate level B, x2° Initial setting |, 0.05 |10 102 - | 5iog

Operate time =40ms S1 (1t bias slope) 0.1x to 0.7x

. . . S1L (1%t bias slope limit) Tl eqt020-1
79 Automatic Reclosing P roted roted
S2 (2" bias slope) 0.4x to 2x
Operating mode Phase, earth, SEF, external Delay setting ty,, Otols
Number of reclosures 4 Operate level SOL = =
Number of trips 5 si
i I,, = (I I
Dead time 0to 14400 s op [ w1 T wz] lows = 0 10 SOL: I, >,
Reclaim time 0to 600 s
lgac SOLto STL: 1> S1(l5 A - SOL,
[ | + 1wz 1] B'fs op > 1l 500
81 Frequency Protection — "f>" or "f<" Igias = — 5 +1
laias > STL: 1oy > 52 (Igya - STL) +

Setting f., 43 Hz to 68 Hz S1(S1L-SOL) + 1,
Hysteresis setting 0to2% Reset level >90 % |,
Delay setting t,, 0to0 14400 Basic operate time t, . : <30ms(=3-1,)
Operate level fier 2 10 mHz (inrush action enabled)
Basic operate time t,_ ;. < 150 ms

0
toasic + Lelay » = 1 % Or = 10 ms

87M-HS Motor Differential Protection — Highset

Differential setting |

set

1t030-1

rated

Delay setting tdelay

Oto1s

delay

Setting df/dt,,, 0.05 to 10 Hzls
Hysteresis setting 0to2%
Delay setting t 0to 14400 s

Operate level

+ 10 % of setting or £ 0.01 |

rated

Operate level

dfidt_, + 50 mHz/s

set —

Reset level

>90 %,

Basic operate time t,_

<200 ms, typically < 185 ms
(2 - dfidt,,,)

Operate time following delay

0
toasic T tielay = 1 % Or =10 ms

Basic operate time t,_ :

(inrush action enabled)

Iop = [IW1 + IWz]

<25ms(=15- Iop)

87GH Restricted Earth-Fault Protection — High-Impedance

Operate time following delay

i +1%or+10ms

+ 1:delay 0=

basic

87NL Restricted Earth-Fault Protection — Low-Impedance

Guard setting

0.05to5 -1

rated

Setting I, 0.005t00.95 - | g
Delay setting ty,, 0 to 14400 s
Operate level lo£5%0r=1%:1 .4

Basic operate time t,_

3. |op < 30 ms (device firmware

Differential settings:

Initial setting I,

0.05- 1, qt02 -1

rated

V2.30 onwards) 51 (1% bias slope) Bhiprife @723
3 - 1,p < 45 ms (prior to device firm- S1L (1% bias slope limit) 0.5 o 10 2+ lrgreq
ware V2.30) S2 (2 bias slope) 1x to 2x

Operate time following delay Thasic = Lelays = 1 % or = 10 ms Delay setting theay Oto1s
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Operate level

IOp = |In i Igl
M LK 1
2

lgas=0p.u.to T p.u.sly >l

lgas = 1 P-U. to STL: 1) > ST-1 + 1

lains > STL oy > S2 (Igyas - STL) +
S1SIL-1) + 1,

+ 10 % of setting or = 0.01 |

rated

Basic operate time t,_ :

(inrush action enabled)

<30ms(=3- Iop)

Operate time following delay

0
toasic + Lelay » = 1 % Or = 10 ms

87T-HS Transformer Differential Protection — Highset

Differential setting |

set

1t030-1

rated

Delay setting ty,,

Oto1s

Operate level

+ 10 % of setting or £ 0.01 |

rated

Reset level

>90 %,

Reset level

>90%1,,

Basic operate time t,_ :

<30ms(=3- Iop)

Operate time following delay

0
toasic + Lelay » = 1 % Or = 10 ms

Basic operate time t,_ :

(inrush action enabled)

lop = w1 + Tz + Lys]

<25ms(=1.5- Iop)

87T-BD Transformer Differential Protection — Biased

Differential settings:

Operate time following delay thasic + Lgetay - = 1 % Or =10 ms
Control Functions

CB Open, close

Inst prot Infout

EF Infout

SEF Infout

Hot line Infout

Relay mode Local, remote, local or remote
Reset LEDs & binary outputs

lop = w1 + Tz + Lys]

Dl |+ 1]+ [l 1
AS = 2

Initial setting | 0.05 1 qt0 21 g
S1 (15 bias slope) 0.1x to 0.7x
S1L (1%t bias slope limit) 1] eq 0201y
S2 type (bias slope 2) Line, curve
S2 (24 bias slope) 1x to 2x
Delay setting ty,, Otols
Operate level SOL = Is
s1

lgins = 0 10 SOL: I, > 1,

lgias SOLto STL: 1, > S1 (Igjas - SOL)
+1

s

lains > STL oy > 52 (Igyas - STL) +
S1(S1L-SOL) + |,

Circuit-Breaker Maintenance

Total trip counter 0 to 10000
Delta trip counter 0 to 10000
Counts to AR block 0 to 10000
Frequent operations 0 to 10000

I?t alarm

10 to 100000

Reset level

>90 %,
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Ordering Information — 7SR51 Overcurrent Protection Relay

Overcurrent: I/0O Configurations

o |—| =

00 |—| =

41,8BI,6BO

41, 3 AFD, 8 BI, 9 BO (inc. 3 HSBO)

41,13 BIl, 8 BO

41,3 AFD, 13 BI, 11 BO (inc. 3 HSBO)

41,8TSI, 13 Bl, 8 BO

41,188BI, 10BO

41, 3 AFD, 18 BI, 13 BO (inc. 3 HSBO)

41,8TSI, 18 BI, 10 BO

41,23BI,12BO

41,23BI,12BO

41, 3 AFD, 23 BI, 15 BO (inc. 3 HSBO)

41,8TSl, 23 Bl, 12 BO

41,388BI, 18 BO

Directional Overcurrent: I/O Configurations

o — | = == aa=aa ]

N|l—|lo|o|o|o|o|o|lo|lo|lo|lo|o|o|o|N|—|>

o|— | N[ ddDwww NN 2=

41,4V, 98BI, 8BO

41,4V, 3 AFD, 9BI, 11 BO (inc. 3 HSBO)

41,4V, 8TSI, 9BI, 8BO

41,4V, 14BI, 10 BO

41,4V, 14BIl, 10 BO

41,4V, 198BI, 12 BO

41,4V, 198BI, 12 BO

41,4V, 3AFD, 19 BI, 15 BO (inc. 3 HSBO)

41,4V, 3AFD, 19 BI, 15 BO (inc. 3 HSBO)

41,4V, 8TSl, 19 Bl, 12 BO

41,4V, 24Bl, 14 BO

41,4V, 3AFD, 24 BI, 17 BO (inc. 3 HSBO)

41,4V, 398BI, 20 BO

41,4V, 3 AFD, 39 BI, 23 BO (inc. 3 HSBO)

41,4V, 8TSI, 39 Bl, 20 BO

Special Applications Overcurrent: I/0O Configurations

N —| =2 aaaala oo alalaalaala

51,4V, 17 BIl, 10 BO

51,4V, 17 BI, 10 BO

51,4V, 228l,12BO

51,4V, 3 AFD, 22 BI, 15 BO (inc. 3 HSBO)

51,4V, 37BI, 18 BO

51,4V, 3 AFD, 37 BI, 21 BO (inc. 3 HSBO)

51,4V, 8TSI, 37 Bl, 18 BO

N NN NN NN o — 2 2] 2 a2 o oo a a2 =

S| alalalal o] =

QOO W W NN — NN NP WWWWWNN=2 =2 =

Auxiliary /O (Slot 2)

No auxiliary I/O

3 arc flash detector (AFD) inputs/3 BO (high speed)

8 temperature sensor inputs (TSI)

o >(Bl—=|[m|lo|=|o|=>=3l—| o> o| > nlo|lol>|> > no >B—|® o> o >nol>o=|S|—|

CPU/Data Communication (Standard: 1 x USB (front), RS485 (rear) ports)

——=|=l=|=l=|=|oalaaolalo NS —lolo oo ana|lnvo|noin == =lR—lanvNoNN NN = oo oo R—

— I ___ [P __ PR ___ [N ___ G| ___ [N ___ NS ___ | ___ (RS ___ [PESSN| ___ [N __ PR __ [N ___ (BRSNS ___ PR ___ [PESSN ___ PRSNG| ___ [N ___ [PES ___ [ES __ (FESN __ E —
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1

2 x RJ45 ports

2 x optical LC ports 2

Case & Fascia

Housing width 3/8 x 19" (size 6), Housing height 4U
Housing width 1/2 x 19" (size 8), Housing height 4U
Housing width 3/4 x 19" (size 12), Housing height 4U

of | ~[i|=|-|=

Standard device (without conformal coating)

|
|
|
|
|
|
|
|
Conformal Coating 13
0
1

Including conformal coating

NOTE

°

J  crinputs:1 A5 A, 50 HzI60 H2
VT inputs: 40 V to 160V, 50 Hz/60 Hz
PSU: DC 24 V to DC 250 V, AC 100 V to AC 230 V
PSU: AC = 50 Hz/60 Hz
BI: DC 24 VIDC 110 VIDC 220 V
IEC 61850 Ethernet editions 1 and 2
Modbus TCP, DNP3 TCP
Modbus RTU, IEC 60870-5-103, DNP3
SNMP
Syslog
SNTP, IEEE 1588 PTP

User selectable languages: English, French,
German, Portuguese, Spanish, Turkish
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Ordering Information — 7SR54 Transformer Protection Relay

72 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

7SR54 Transformer Protection Relay 7

2 Wdg. Transformer: I/0 Configurations

81,16 Bl, 8 BO

81,16 Bl, 8 BO

81,218BI,10BO

81, 3 AFD, 21 BI, 13 BO (inc. 3 HSBO)

81, 3 AFD, 21 BI, 13 BO (inc. 3 HSBO)

81,8TSI, 21 BI, 10 BO

81,4V, 128BI, 8 BO

81,4V, 17BIl, 10BO

81,4V, 3AFD, 17 BI, 13 BO (inc. 3 HSBO)

81,4V, 3AFD, 17 BI, 13 BO (inc. 3 HSBO)

81,4V, 8TSI, 17 Bl, 10 BO

81,4V, 228Bl,12BO

81,4V, 3AFD, 22 BI, 15 BO (inc. 3 HSBO)

81,4V, 8TSI, 22 BI, 12 BO

81,4V, 378BI, 18 BO

81,4V, 3AFD, 37 Bl, 21 BO (inc. 3 HSBO)

81,4V, 8TSI, 37 Bl, 18 BO

3 Wdg. Transformer: I/0O Configurations

121,24 BI, 10 BO

121, 3 AFD, 24 BI, 13 BO (inc. 3 HSBO)

121,8TSI, 24 Bl, 10 BO

121,4V, 25Bl, 12 BO

121,4V, 3 AFD, 25 BI, 15 BO (inc. 3 HSBO)

121,4V,8TsSI, 25BI, 12 BO

121,4V, 358BI, 16 BO

121,4V, 3 AFD, 35 BI, 19 BO (inc. 3 HSBO)

121,4V, 8TSI, 358BI, 16 BO

W W w w w w w wwlionh— | NNNNNNNNNNNDNNNNNNDY— S

alalala|l sl lololo|lN|— === ===l |=|cjlo|o|o|oc|lo|N[—]|

U UMW W w w w w— oo oo Ww W W N NINN 2w W w w N N[ —| S

Auxiliary /O (Slot 2)

No auxiliary 1/0

3 arc flash detector (AFD) inputs/3 BO (high speed)

8 temperature sensor inputs (TSI)

o> B|l=|n|o|>|n|o|=|nlo|>|g—|mlo|>|nlo|>n|o|o|>|> oo >=|5]—]|

CPU/Data Communication (Standard: 1 x USB (front), RS485 (rear) ports)

2 x RJ45 ports

2 x optical LC ports

-
N = R = === == == = === === == === == == == == === === ==

Case & Fascia

Housing width 1/2 x 19" (size 8), Housing height 4U

Housing width 3/4 x 19" (size 12), Housing height 4U

O‘\Nl:——————————O\O\O\O\@0\0‘\0\0’\——0\0\0’10\O‘\O\NO\NNO\NO\NNO\N——J

Conformal Coating

Standard device (without conformal coating)

Including conformal coating

—‘OR_—___—_—_—_—_—_————————————_————————————————3
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i 0

NOTE

CT inputs: 1 AI5 A, 50 Hz/60 Hz

VT inputs: 40 V to 160V, 50 Hz/60 Hz
PSU: DC 24V to DC 250V, AC 100 V to AC 230V
PSU: AC = 50 Hz/60 Hz

BI: DC 24 VIDC 110 VIDC 220 V

IEC 61850 Ethernet editions 1 and 2
Modbus TCP, DNP3 TCP

Modbus RTU, IEC 60870-5-103, DNP3
SNMP

Syslog

SNTP, IEEE 1588 PTP

User selectable languages: English, French,
German, Portuguese, Spanish, Turkish
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Ordering Information — 7SR57 Motor Protection Relay

Motor: I/O Configurations

o |—| =

00 |—| =

41,8BI,6BO

41, 3 AFD, 8 BI, 9 BO (inc. 3 HSBO)

41,8TSl, 8Bl, 6 BO

41,13 BI, 8BO

41,3 AFD, 13 BI, 11 BO (inc. 3 HSBO)

41,8TSl, 13 Bl, 8 BO

41,18BI, 10 BO

41,3 AFD, 18 BI, 13 BO (inc. 3 HSBO)

41,8TSI, 18 BI, 10 BO

41,23BI,12BO

41, 3 AFD, 23 BI, 15 BO (inc. 3 HSBO)

41,8TSl, 23 Bl, 12 BO

41,4V, 98BI, 8BO

41,4V, 3AFD, 9BI, 11 BO (inc. 3 HSBO)

41,4V, 8TSI, 9BI, 8BO

41,4V, 198BI, 12 BO

41,4V, 198Bl, 12 BO

41,4V, 3AFD, 19 BI, 15 BO (inc. 3 HSBO)

41,4V, 3AFD, 19 BI, 15 BO (inc. 3 HSBO)

41,4V,8TSI, 19 Bl, 12 BO

41,4V, 3AFD, 16 TSI, 29 BI, 19 BO (inc. 3 HSBO)

Motor Differential: /0 Configurations

N|l—| = === |=|==2|=|=|0 00 0 OO0 0 oo oo IN— >

81,4V, 17BIl, 10BO

81,4V, 3AFD, 17 BI, 13 BO (inc. 3 HSBO)

81,4V,8TSsI, 17 Bl, 10 BO

81,4V, 3 AFD, 16 TSI, 27 Bl, 17 BO (inc. 3 HSBO)

(SN ST ST I O [ ) [ ) QY S RPN RN U Y U RN |G PG [P (PG (R (RSP (U (NG I RIS

R Y [ Y

BAININNOOG— UVW W W W W= =22 MDD DWW WWNNN=2 2>

Extended I/O Configurations

No extended I/O

Standard I/O + 16 temperature sensor inputs (TSI)

O >0 — 0 > > >»0— 0> > > > > >>>>>> > > > > >>>>>l0— o

Auxiliary I/O (Slot 2)

No auxiliary 1/0O

3 arc flash detector (AFD) inputs / 3 BO (high speed)

8 temperature sensor inputs (TSI)

o= |Bl—|=[=IBl—I=| n|o|=|EB|—|o|n|o|o|=|>|n|olzn|o|>nloc|> o> o> S|

CPU/Data Communication (Standard: 1 x USB (front), RS485 (rear) ports)

2 x RJ45 ports

2 x optical LC ports

.
I e e e B e e B B e e B B e e B e e B B e B B e e B e e e B e e P e e e e e e e P

Case & Fascia

Housing width 3/8 x 19" (size 6), Housing height 4U

Housing width 1/2 x 19" (size 8), Housing height 4U

Housing width 3/4 x 19" (size 12), Housing height 4U

N el e B s e B e B e e B - N~ B - N NN N N ol P - Y TN - N N - N N N S AN N RN N RN N Y N Y S N e

— [EEN ___ [P __ PR __ [N ___ NG| ___ [N ___ NS ___ | ___ (S| ___ [PESSN| ___ JNN| __ PESEN| ___ [N ___ (BRGNS ___ PR ___ [PEESN ___ pESENN ___ |E ___ [N ___ [ ___ [ __ (RSN ___ S —
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Conformal Coating 13
Standard device (without conformal coating) 0
Including conformal coating 1

NOTE

®

l CTinputs: 1 A/5 A, 50 Hz/60 Hz
VT inputs: 40 V to 160V, 50 Hz/60 Hz
PSU: DC 24 V to DC 250V, AC100 V to AC230V
PSU: AC = 50 Hz/60 Hz
BI: DC 24 VIDC 110 VIDC 220 V
IEC 61850 Ethernet editions 1 and 2
Modbus TCP, DNP3 TCP
Modbus RTU, IEC 60870-5-103, DNP3
SNMP
Syslog
SNTP, IEEE 1588 PTP

User selectable languages: English, French,
German, Portuguese, Spanish, Turkish

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 75



Main Protection

7SR5 Platform — Technical Documentation

Ordering Information — 7SR5 Spares and Accessories

7SR5 Spares and Accessories 7 X G 1

Fiber optic data communication port inserts (7SR5)

Terminal plug for RS485 wiring (3-way)

Terminal block cover (7SR5)

Captive screws for fascia levers (7SR5)

Hinged cover for fascia LED label (7SR5)

ol == =|—]|>

N|=|0o|lWwW|=|—|>
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Description

The Reyrolle 7SR10 Argus is an overcurrent and earth fault relay
intended as a simple protection solution for distribution and
industrial applications. It consists of non-directional functions
and additional voltage inputs providing directional functions.

The conformal coating on device electronic modules increases
protection against harmful environmental influences such as
extreme moisture, corrosive gases and aggressive dust.

Main Function Feeder protection, monitor and control for

distribution and industrial networks

Inputs and Outputs 4CT 3 Binary inputs, 3 binary outputs

and 10 LEDs

4CT 6 or 9 Binary inputs, 6 binary
outputs and 10 LEDs

4CT and 9 Binary inputs, 6 binary outputs
3VT and 10 LEDs

Communication Front port: USB

Rear port: RS-485 (optional for remote
connection)

SIEMEN.;

PROT. HEALTHY.
Plekue |
e

PHASE A
PasEs |
PHAsEC |

EARTH Fauy |

Protocols IEC 60870-5-103, DNP3 or Modbus RTU
Housing Size 4, 4U high — non draw-out case
Benefits

e Circuit-breaker open and close fascia push button

® Protection settings can be viewed and edited from the fascia
® 9 user programmable tri-color LEDs

® Cold load protection

® 2 setting groups for non-directional relay

® 4 setting groups for directional relay

® Password protection— 2 levels'®

® User programmable logic aided by 8 virtual inputs/outputs
® User specific curve

e Self monitoring

® Circuit-breaker tripping and maintenance counter

® | ast 100 fault records are available

e \Waveform recorder stores 15 records (1-s duration)

® 20 character x 4 line backlit LCD

e Up to 1 000 event records with 1 ms resolution

Functions

Protection Functions

® 27 Undervoltage protection — 3-phase

® 32 Power protection

® 32S Sensitive power protection

® 37 Undercurrent protection — phase

® 37G Undercurrent earth fault — measured

® 37SEF Undercurrent earth fault - sensitive

15 This password is a confirmation ID for settings change and control functions.

Figure 2.2/1 7SR10 Device

® 46NPS Negative sequence overcurrent protection

® 47NPS Sequence overvoltage protection

® 49 Thermal overload protection

® 50 Instantaneous overcurrent — phase

® 50AFD Arc flash detection

® 50G Instantaneous earth fault — measured

® 50GLC Line-check overcurrent protection

® 50LC Line check

® 50N Instantaneous earth fault — calculated

® 50SEF Instantaneous sensitive earth fault — measured
® 50SEFLC Line check sensitive earth fault — measured
® 57 Time-delayed overcurrent — phase

® 51CL Cold load overcurrent — phase

® 571G Time delayed earth fault — measured

® 51N Time-delayed earth fault — calculated

® 51SEF Time-delayed sensitive earth fault — measured
® 51V Voltage-dependent overcurrent protection

® 55 Power factor

® 59 Overvoltage protection — 3-phase

® 59N Neutral voltage displacement

® 64H Restricted earth fault protection — high-impedance
® 67 Directional overcurrent — phase

® 67G Directional earth fault — measured

® 67N Directional earth fault — calculated

® 67SEF Directional sensitive earth fault — measured
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® 67SEF Directional sensitive earth fault — measured 3V0/I0, ¢
® 81 Frequency protection — "f>" or "f<"
Supervision Functions

® 46BC Broken conductor detection

® 50BF Circuit-breaker failure protection — 3-pole
® 60CTS CT supervision

® 60VTS VT supervision

® 74CCS Close-circuit supervision

® 74TCS Trip-circuit supervision

® 81HBL2 Inrush current detection

® 811 _THD Total harmonic distortion supervision
Control Functions

® 52 Circuit-breaker control

® 86 Lockout

® 79 Automatic reclosing

Additional Functions

® User-programmable logics

® User-defined curves

Communications

e |[EC 60870-5-103

e MODBUS RTU

e DNP 3.0

Reydisp Software

Our user-friendly PC software tool ensures a smooth installation
providing an efficient and intuitive interface to the relay.

Applications

® Feeder overcurrent protection
® Backup protection

® Compact substation

® Protection against harmonic injection into grid by non
conventional sources of energy

® Focused on renewable energy sources

® |ndustry medium voltage and low voltage applications

Application

The 7SR10 overcurrent relay is a numerical overcurrent protec-
tion relay intended for use in the distribution and industrial
networks. It provides a highly comprehensive functional soft-
ware package with a range of integral application functions
aimed at reducing installation, wiring, and engineering time.

The 7SR10 consists of overcurrent and earth fault protection
functions with additional voltage inputs providing directional,
voltage, frequency, and power protection functions.

A wide range of measured values can be viewed on the front
LCD or remotely via the communication channel.

The integrated control feature allows the operation of a single
circuit-breaker and the monitoring of it's trip and closed circuits.

7SR10 Functional Diagram

7SR10

__________ 81
HBL2
81
HBL2
81
I 1 ®°®®®@ HBL2 e@
¥
(le)
1 =

‘ '% :
: LT s .
(ls) ‘ (s1sEr Y s0sEr Y 506 Y 516 o (oser ’505'-0 v
s ) f x2) )\ & f &P HBLZ \LC(xz),\ )
A ~o_-”

Optional Version D software

Figure 2.2/2 7SR10 Non-Directional Overcurrent Relay

7SR10
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Iser

U1 (V1)
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Optional version D software * As per standard CE|_0-16

Figure 2.2/3 7SR10 Directional Overcurrent Relay
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Function Matrix

PROTECTION
27 Undervoltage protection — 3-phase [ ] ] [ ] [ ] [ ]
32 Power protection ] [ | [ | [ | |
32S Sensitive power protection ] [ ] ]
37 Undercurrent protection — phase [ ] ] ] ] [ ] ] ] ] ]
37G Undercurrent earth fault — measured ] [ ] [ ] ]
37SEF Undercurrent earth fault - sensitive ] ] [ | | |
46NPS Negative sequence overcurrent protection ] ] u u ] ] ] ] ]
47NPS Sequence overvoltage protection [ ] [ ] [ ] ] [ ]
49 Thermal overload protection [ ] ] ] [ ] [ ] ] ] ] ]
50 Instantaneous overcurrent — phase [ ] | ] ] u u [ ] ] [ ] [ ]
50AFD Arc flash detection | | ] ] [ | | | | |
50G Instantaneous earth fault — measured | ] ] [ |
50GLC Line-check overcurrent protection [ ] ]
50LC Line check | ] [ ] ] u
50N Instantaneous earth fault — calculated [ ] ] ] [ ] [ ] ] ] ] [ ]
50SEF Instantaneous sensitive earth fault — measured ] ] [ | | |
50SEFLC Line check sensitive earth fault — measured | [ | |
51 Time-delayed overcurrent — phase | ] ] [ ] ] [ ] [ ] [ ] |
51CL Cold load overcurrent — phase [ ] ] ] [ ] [ ] ] ] ] ]
51G Time delayed earth fault — measured | ] ] |
51N Time-delayed earth fault — calculated | | ] ] [ | [ | [ | | |
51SEF Time-delayed sensitive earth fault — measured ] ] [ | | |
51V Voltage-dependent overcurrent protection [ ] ] [ ] [ ] ]
55 Power factor [ ] [ ] | | ]
59 Overvoltage protection — 3-phase [ ] ] [ ] [ ] [ ]
59N Neutral voltage displacement ] [ | [ | [ | |
64H Restricted earth fault protection — high-impedance [ ] ] ] [ ] ] ] [ ] [ ] [ ]
67 Directional overcurrent — phase [ ] ] ] ] [ ]
67G Directional earth fault — measured [ ] [ ]
67N Directional earth fault — calculated ] [ | | | |
67SEF Directional sensitive earth fault — measured [ | | |
67SEF Directional sensitive earth fault — measured 3VO0/I0, ¢ [ ]
81 Frequency protection — "f>" or "f<" [ ] [ ] ] ] [ ]

SUPERVISION

46BC Broken conductor detection [ ] [ ] ] [ ] [ ] [ ] [ ] ] ]
50BF Circuit-breaker failure protection — 3-pole | ] ] ] ] [ | [ | | |
60CTS CT supervision [ ] [ ] ] ] [ ] ] [ ] ] [ ]
60VTS VT supervision [ ] [ ] ] ] ]
74CC Close-circuit supervision [ ] ] ] [ ] [ ] ] ] ] [ ]
74TC Trip-circuit supervision | ] ] ] ] [ | [ | | |
811_THD Total harmonic distortion supervision [ ] [ ] ] [ ] [ ] ] ] [ ]
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81HBL2 Inrush current detection'® u L] u u u
CONTROL
52 Circuit-breaker control [ ] ] [ ] ] ]
79 Automatic reclosing ] ] [ [
86 Lockout [ ] ] ] ] [ ]
User-programmable logic and user-defined curves | ] ] [ | |
m Basic

16 Not applicable for SEF CT
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Description

7SR105 relay is a numerical protection relay intended for use

in motor protection applications. It provides a highly compre-
hensive functional software package with a range of integral
application functions aimed at reducing installation, wiring, and
engineering time.

The conformal coating on device electronic modules increases
protection against harmful environmental influences such as
extreme moisture, corrosive gases and aggressive dust.

Main Function Protection, control and monitoring

Inputs and Outputs | 4 Current transformers with 1 A and 5 A inputs,
6 binary inputs, and 6 binary outputs

4 Current transformers with 1 A and 5 A inputs,
6 temperature inputs, 6 binary inputs, and 6
binary outputs

Communication Front port: USB (for configuration via Reydisp)

Rear port: RS-484

Housing Size 4, 4U high — non draw-out case

PROT. HEALTHY

PICK up.

e

PHASE A

PHASE &

EARTH FALT

STARTING,

©
o
e
°
°
® e
°
°
°
°

RUNNING,

Benefits

® 2 settings groups

® Password protection — 2 levels'”

® User-programmable logic

e Self monitoring

® Circuit-breaker trip and maintenance counter

® Tripping time

® Motor start/stop control

® Up to 1 000 events records with 1 ms resolution

® Protection settings can be viewed and edited from the fascia
® 9 user programmable tri-color LEDs

® | ast 100 fault records are available

e \Waveform recorder stores 15 records (1 second duration)
® 20 character x 4 line backlit LCD

Functions

Protection Functions

® 27 Locked rotor protection

® 37 Undercurrent protection — phase

® 46 Phase unbalance protection

® 48 Starting-time supervision

® 49 Thermal overload protection

® 50 Instantaneous overcurrent — phase

® 50G Instantaneous earth fault — measured
® 50N Instantaneous earth fault — calculated
® 57 Time-delayed overcurrent — phase

® 51G Time delayed earth fault — measured

17 This password is a confirmation ID for settings change and control functions.

Figure 2.2/4 7SR105 Device

® 51N Time-delayed earth fault — calculated

® 66 Number of starts

Supervision Functions

® 46PhRevPhase reversal

® 50BCL Break capacity limit

® 50BF Circuit-breaker failure protection — 3-pole
® 74CC Close-circuit supervision

® 74TC Trip-circuit supervision

® 81B Backspin monitor

® Temperature supervision

e Circuit-breaker wear monitoring

Control Functions

® 52 Circuit-breaker control
® 86 Lockout

® Motor start/stop control
® User-programmable logic
Communications

e |[EC 60870-5-103

e MODBUS RTU

® DNP3

Reydisp Software

Our user friendly PC software tool ensures a smooth installation
providing an efficient and intuitive interface to the relay.
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Applications

® Motor protection for industrial applications

e Sewage, water treatment plants and pumping station

® Automotive conveying systems

® Typically for current based protection of motors less than

1MW

Application

The 7SR105 Rho motor protection relay is a numerical protec-

The integrated control feature allows the safe operation of a
motor and monitoring its start and stop operations.

7SR105 Functional Diagram

HEEOEOEOO®® v
100

, ; . ) - dt
tion relay intended for use in the motor protection applications. EF
It provides a highly comprehensive functional software package @
with a range of integral application functions aimed at reducing @ N

installation, wiring, and engineering time.

A wide range of measured values can be viewed on the front

LCD or remotely via the communication channel.

Function Matrix

Figure 2.2/5 7SR105 Rho Motor Protection Relay

PROTECTION
14 Locked rotor protection ] [ ]
37 Undercurrent protection — phase [ ] ]
46 Phase unbalance protection ] ]
48 Starting-time supervision | ]
49 Thermal overload protection [ ] [ ]
50 Instantaneous overcurrent — phase [ ] [ ]
50G Instantaneous earth fault — measured ] ]
50N Instantaneous earth fault — calculated | ]
51 Time-delayed overcurrent — phase | ]
51G Time delayed earth fault — measured | ]
51N Time-delayed earth fault — calculated ] ]
66 Number of starts | ]
SUPERVISION
46PhRev Phase reversal | ]
50BCL Break capacity limit [ ] [ ]
50BF Circuit-breaker failure protection — 3-pole ] ]
74CC Close-circuit supervision | ]
74TC Trip-circuit supervision | ]
81B Backspin monitor [ ] [ ]
TEMP Temperature supervision [ ]
CONTROL

86 Lockout [ ] ]

Motor start/stop control | ]

User-programmable logic | ]

m Included as standard
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Protection and Supervision Functions

14 Locked Rotor Protection

Each element has a single definite time overcurrent character-
istic with settings for pickup level and definite time lag (DTL)
delays.

Operation can be controlled from motor stopped or running
conditions.

27 Undervoltage Protection — 3-Phase

Each element has settings for pickup level, drop-off level and
DTL delays. Operation occurs if voltage is below setting for dura-
tion of delay.

32 Power Protection

Each element has settings for pickup level, DTL delay and direc-
tion. Each element can be set as under or over power, to
operate from apparent, real or reactive power and can be set
for any phase or all 3 phases.

32S Sensitive Power Protection

This is provided in 4 pole SEF relays and provides elements oper-
ated by single phase measured current in the I input. Each
element has settings for pickup level, DTL delay and direction.
Each element can be set as under or over power, to operate
from apparent, real or reactive power.

37 Undercurrent Protection — Phase

Each element has settings for pickup level and DTL delays. Oper-
ation occurs if current falls below setting for duration of delay.

37G Undercurrent Earth Fault - Measured

Each element has settings for pickup level and DTL delays. Oper-
ation occurs if current falls below setting for duration of delay.

37SEF Undercurrent Earth Fault — sensitive

Each element has settings for pickup level and DTL delays. Oper-
ation occurs if current falls below setting for duration of delay.

46BC Broken Conductor Protection

This element has settings for pickup level and DTL delay. With
the circuit breaker closed, if the NPS: PPS current ratio is above
setting this could be due to a broken conductor.

46 Phase Unbalance Protection

Unbalance current has a significant heating effect on the motor.

2 phase unbalance measurement modes are available. Either
NPS current or the difference between maximum and minimum
phase currents can be used as a measurement of the unbalance
level. Inverse or definite time operation can be selected.

46PhRev Phase Reversal

Each element has a setting for pickup level and DTL delay. If
the ratio of NPS and PPS current is above the set value, then
this operation occurs. A high value indicates incorrect current
phase rotation and this is used to prevent inadvertent reverse
operation of the motor.

46NPS Negative Sequence Overcurrent Protection

Each element has user settings for pickup level and IDMTL or
DTL delay. The element operates if NPS current exceeds setting
and delay. NPS current elements can be used to detect unbal-
ances on the system or remote earth faults when a delta-star
transformer is in circuit.

47NPS Sequence Overvoltage Protection

Each element has settings for pickup level and DTL delays. Oper-
ation occurs if NPS voltage exceeds setting for duration of delay.

48 Starting-Time Supervision

The feature provides settings to control both the number of
times a motor can be started within a specified time period
and the minimum time between starts. Motor starting can be
inhibited when this limit is reached.

Motor start time can also be monitored.

49 Thermal Overload Protection

The thermal algorithm calculates the thermal states from the
measured currents and can be applied to lines, cables and
transformers. Alarm outputs are given for thermal overload and
thermal capacity.

49 Thermal Overload Protection — Rotating Field

The operating curves take into account the effects of present
loading, prior loading and unbalanced currents on the motor
operating temperature. A user definable thermal curve is select-
able to allow matching of the relay thermal characteristic to

all motor and cooling system types. ‘Starting’ and ‘cooling’
constants modify the thermal characteristic during motor run-up
and stopped conditions.

50 Instantaneous Overcurrent — Phase

50 INST/DTL elements provide overcurrent protection, each with
independent settings for pickup current and time delays.

50AFD Arc Flash Detection

The 7SR10 relays can be used with the 7XG31 ReyArc range of
arc-flash detection devices. Arc fault protection is a technique
employed for the fast clearance of arcing faults on busbars,
within metal clad switchgear and associated cable boxes. The
arc is detected using an optical sensor and the signal input to a
protection device which also monitors the load current on the
system. A trip signal can be achieved in less than 10 ms using
arc detection only or within 20 ms when using overcurrent
check.

7XG31 ReyArc arc flash detection devices can be ordered sepa-
rately.

50BCL Break Capacity Limit

A motor trip or contactor release should not be attempted if the
short circuit current exceeds the breaking capacity.

If any phase current exceeds the breaking capacity setting
then the relay blocks the operation of all contacts assigned as
General Trip.
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508BF Circuit-Breaker Failure Protection — 3-Pole

The circuit-breaker fail function may be triggered from an
internal trip signal or from a binary input. Line currents and
earth currents are monitored following a trip signal and an
output is issued if any current is still detected above the setting
after a specified time interval. Alternatively, if the trip is from a
mechanical protection the circuit-breaker position can be used
to determine a failure. A 2nd time delay is available to enable
another stage to be utilized if required. An input is also available
to bypass the time delays when the circuit-breaker is known to
be faulty.

50G Instantaneous Earth Fault — Measured

This function directly measures the earth current from an inde-
pendent CT, or the residual connection of the 3 line CTs.

50G INST/DTL elements provide earth fault protection, each with
independent settings for pickup current.

50GLC Line-Check Overcurrent Protection

This function prevents a CB being repeatedly manually closed
onto a faulted line. It is enabled upon the Manual CB Close
output being issued.

50LC Line Check

This function prevents a CB being repeatedly manually closed
onto a faulted line. It is enabled upon the Manual CB Close
output being issued.

50N Instantaneous Earth Fault — Calculated

This function derives the earth current internally from the
3 phase CT inputs to give earth fault.

2 earth fault measurement stages are available.

50N INST/DTL elements provide earth fault protection, each with
independent settings for pickup current.

50SEF Instantaneous Sensitive Earth Fault — Measured

2 sensitive earth fault measurement stages are available. This
function directly measures the earth current from an inde-
pendent CT, or the residual connection of the 3 line CTs.

50SEF INST/DTL elements provide earth fault protection, each
with independent settings for pickup current and time-delays.

50SEFLC Instantaneous Sensitive Earth Fault — Measured

This function prevents a CB being repeatedly manually closed
onto a faulted line. It is enabled upon the Manual CB Close
output being issued.

51 Time-Delayed Overcurrent — Phase

51 IDMTL/DTL elements provide overcurrent protection, each
with independent settings for pickup current, time-multiplier
(51) and time-delays. Users can select IEC or ANSI time current
characteristics. The IDMT stage has a user selectable reset char-
acteristic, either DTL or shaped reset characteristic to improve
the grading with electromechanical protection.

51CL Cold Load Overcurrent — Phase

If a circuit-breaker is closed onto a cold load and is not powered
for a prolonged period, then this condition imposes a higher
than normal load-current demand on the system which could

exceed normal settings. These conditions can exist for an
extended period and must not be interpreted as a fault. To allow
optimum setting levels to be applied for normal operation, the
cold load pickup feature applies alternative current settings for a
limited period.

The feature resets when either the circuit-breaker has been
closed for a settable period or if the current has reduced
beneath a set level for a user set period.

51G Time-Delayed Earth Fault — Measured

2 earth fault measurement stages are available. This mode
directly measures the earth current from an independent CT,
or the residual connection of the 3 line CTs.

51G IDMTL/DTL elements provide earth fault protection, each
with independent settings for pickup current, time-multiplier,
and time-delays. Users can select IEC or ANSI time current char-
acteristics. The IDMT stage has a user selectable reset character-
istic either DTL or shaped reset characteristic to improve grading
with electromechanical protection.

51N Time-Delayed Earth Fault — Calculated

2 earth fault measurement stages are available.

This function derives the earth current internally from the
3 phase CT inputs to give earth fault.

51N IDMTL/DTL elements provide earth fault protection, each
with independent settings for pickup current, time-multiplier,
and time-delays. User can select IEC or ANSI time current char-
acteristics. The IDMT stage has a user selectable reset character-
istic either DTL or shaped reset characteristic to improve grading
with electromechanical protection.

51SEF Time-Delayed Sensitive Earth Fault — Measured

2 sensitive earth fault measurement stages are available. This
function directly measures the earth current from an inde-
pendent CT, or the residual connection of the 3 line CTs.

51SEF IDMTL/DTL elements provide earth fault protection, each
with independent settings for pickup current, time-multiplier,
and time-delays. Users can select IEC or ANSI time current char-
acteristics. The IDMT stage has a user selectable reset character-
istic either DTL or shaped reset characteristic to improve grading
with electromechanical protection.

51V Voltage-Dependent Overcurrent Protection

Each phase shaped overcurrent element can be independently
controlled by the level of measured input voltage. For applied
voltages above setting, the 51-n element operates in accord-
ance with its current setting but for voltages below the setting a
multiplier is applied to reduce the 51-n pick up current setting.

55 Power Factor

Each element has settings for under or over power factor pickup
level, DTL delay and lead/lag direction. Each can also be set for
any phase or all 3 phases operation.

59 Overvoltage Protection — 3 Phase

Each element has settings for pickup level, drop-off level and
DTL delays. Operation occurs if voltage exceeds setting for dura-
tion of delay.
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59N Neutral Voltage Displacement

Neutral overvoltage can be used to detect earth faults in high
impedance earthed or isolated systems.

Operation occurs if the neutral voltage exceeds setting for dura-
tion of delay.

60CTS CT Supervision

The 7SR10 relay has 2 methods of CT supervision. The 7SR10
Directional relay monitors each phase current input and oper-
ates if any one or two inputs fall below the setting. An addition
method that considers the presence of negative phase sequence
current, without an equivalent level of negative phase sequence
voltage, for a user set time as a CT failure.

Both element types have user operate and delay settings.

60VTS VT Supervision

The VT supervision uses a combination of negative phase
sequence voltage and negative phase sequence current to
detect a VT fuse failure. This condition may be alarmed or used
to inhibit voltage dependent functions.

Element has user operate and delay settings.

64H Restricted Earth-Fault Protection — High-Impedance

The measured earth current input may be used in a 64H
Restricted earth fault protection — high-impedance scheme
to provide sensitive high-speed unit protection. A calculation
is required to determine the values of the external series
stabilizing resistor and non-linear shunt resistor which can be
ordered separately.

66 Number of Starts

The feature provides settings to control both the number of
times a motor can be started within a specified time period
and the minimum time between starts. Motor starting can be
inhibited when this limit is reached.

Motor start time can also be monitored.

67 Directional Overcurrent — Phase

Phase overcurrent elements can be directionalized.

You can set phase overcurrent stage to forward, reverse, or
non-directional.

Directional phase fault elements are polarized from quadrature
voltage.

67G Directional Earth Fault — Measured

Measured earth fault elements can be directionalized.

You can set measured earth faults to forward, reverse, or
non-directional.

Directional measured earth fault elements are polarized from
V0.

67N Directional Earth Fault — Calculated

Calculated earth fault elements can be directionalized.

You can set calculated earth fault stage to forward, reverse, or
non-directional.

Directional calculated earth fault elements are user-defined and
can be polarized from VO or negative phase sequence voltage.

67SEF Directional Sensitive Earth Fault — Measured

Sensitive earth fault element can be directionalized.

Each element can be set to forward, reverse, or non-directional.

Directional sensitive earth fault elements are polarized from 3V,,. -
2.2

74CC Close-Circuit Supervision

The close circuit(s) can be monitored via binary inputs.

747TC Trip-Circuit Supervision

The trip circuit(s) can be monitored via binary inputs. Trip-circuit
failure raises an HMI alarm and output(s).

79 Automatic Reclosing

A high proportion of faults on an overhead line network are
transient and can be cleared quickly by high speed tripping
followed by an automated circuit-breaker reclose sequence. The
function provides independent phase fault and earth fault/sensi-
tive earth fault sequences of up to 5 trips, that is 4 reclose
attempts before lockout. The auto-reclose sequence can be initi-
ated from internal protection operation or via binary input from
an external protection.

81 Frequency Protection — "f>" or "f<"

Each element has settings for pickup level, drop-off level and
DTL delays. Operates if frequency exceeds setting for duration of
delay. Typically applied in load shedding schemes.

81B Backspin Monitor

To inhibit attempted restarting of the motor until after the rotor
has completely stopped backspin protection is applied. Starting
is inhibited until the time delay (81B) has elapsed.

81HBL2 Inrush Current Detection

Where second harmonic current is detected (for example,
during transformer energization) user-selectable elements can
be blocked and an alarm given.

811_THD Total Harmonic Distortion Supervision

Total harmonic distortion is the percentage of harmonics
present in fundamental frequency current. THD calculates the
2" to 15 harmonic currents, presents inline current and
displayed in the ‘'Harmonic Meter’ window as a percentage of
fundamental frequency current. Separate THD threshold setting
and delay is available as a function.

86 Lockout

Output relays can be configured to self reset, pulsed or hand
reset operation.

Output relays can be used to directly trip the circuit-breaker.
The operate “break” duty of output relays is limited so the
circuit-breaker trip coil must be open circuited by a suitably
rated contact, typically a circuit-breaker auxiliary switch.

Temperature Supervision

Motor resistance temperature detectors (RTDs) can be
connected via temperature inputs. Up to 6 RTD sensors can be
monitored. Provision to configure 7 types of RTD inputs (3 wire
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configuration). Temperature inputs can be configurable for RTD
alarm and trip application.

° NOTE

l Any one of the RTD type can be configured for all
6 temperature inputs.

Programmable Logic

The user can map binary inputs, protection elements, LEDs and
binary outputs together in a logical scheme.

Up to 4 logic equations can be defined using standard logic
functions, for example timers, AND/OR gates, inverters and
counters to provide the user required functionality.

Each logic equation output can be used for alarm and indication
and/or tripping.

User-Specific Curves

User specific curves can be configured in Reydisp Manager or
using curve editor. The custom curve appears as an additional
option in the setting Char using the name that is entered in
Reydisp Manager for all elements for which the curve is appli-
cable.

Virtual Inputs/Outputs

There are 8 virtual inputs/outputs to provide internal logical
states to assist in the application of the functions. Each virtual
I/O can be assigned in the same way as a physical /0.

Circuit-Breaker Maintenance

2 circuit breaker operations counters are provided to assist with
maintenance scheduling. The maintenance counter records the
overall number of operations and the delta counter records the
number of operations since the last reset.

An 12t summation counter provides a measure of the
contact wear indicating the total energy interrupted by the
circuit-breaker contacts.

Each counter has a user set target operations count which,
when reached, can be mapped to raise alarms/binary outputs.
A CB trip time meter is also available, which measures the time
between the trip or open command being issued and the auxil-
iary contacts changing state.
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Monitoring

Self-Monitoring

The self monitoring supervision includes monitoring of power
supply signals, code execution watchdog, memory checks by
check sum and processor/ADC health checks and the relay is
connected to an auxiliary power supply.

Protection healthy LED is illuminated when the power supply
signals are healthy.

If the internal relay watchdog detects an internal fault then
the LED will continuously flash. A changeover contact can be
programmed via the binary input matrix to provide an external
protection healthy signal.

If the relay detects an internal failure a message will be
displayed on the LCD and the relay will reset in an attempt to
rectify the failure.

Instruments & Meters

The following information is monitored and displayed in the
relays instrument menu.

Primary/Secondary Current Phases and Earth
Direction of Faults

Primary/Secondary Line and Phase Voltages
Apparent Power and Power Factor

Real and Reactive Power

W Hr & VAr Hr Forward and Reverse

Historical Demand Record

Positive Phase Sequence (PPS) Voltage & Current
Negative Phase Sequence (NPS) Voltage & Current
Zero Phase Sequence (ZPS) Voltage & Current
Thermal Equivalent and Unbalanced Currents
Total Harmonic Distortion

Frequency

Binary Input/Output Status

Trip Circuit Healthy/Failure

Time and Date

Starters

Fault Records

Event Records

Energy

Circuit-Breaker Trip Counters and Time to Trip
12t Summation for Contact Wear

Thermal Overload Status Monitoring
Temperature Input Values

Data Acquisition and Recording

Sequence of Event Records

Up to 1000 events are stored and time tagged to 1 ms resolu-
tion.

Fault Records

The last 100 fault records (non-directional and directional relay,
motor protection relay) are displayed on the relay fascia and are

also available through the communication interface with time
and date of trip, measured quantities and type of fault.

Waveform Recorder

The waveform recorder stores analogue data for all poles and
the states of protection functions, binary inputs, LEDs, and
binary outputs with user settable pre and post trigger data. A
record can be triggered from protection function, binary input
or via data communications. 15 records of 1 s duration are
stored.

Demand Metering

A rolling record of demand over the last 24 h is stored. The
demand is averaged over a user selectable period of time. A
rolling record of such demand averages is stored and provides
the demand history. A typical application is to record 15 min
averages for the last 7 days.

Real-Time Clock

The time and date can be set and are maintained while the relay
is de-energized by a back up storage capacitor. The time can be

synchronized from a binary input pulse or the data communica-

tion channel.
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Serial Communications

The relay offers a USB serial port as standard on the front of

all units. All of the relays functions can be set on a PC using
Reydisp Evolution via the USB port. The connection is made with
a USB cable and operates with a “plug and play” connection, so
no pre-setting of the relay is required.

The front port can be switched off or set to use either the
DNP3.0, MODBUS-RTU, IEC 60870-5-103, and ASCII protocols for
testing purposes.

A rear RS485 electrical connection is optionally available on the
relay for system interface connections. An internal terminating
resistor is provided, which can be connected into the circuit by
adding a wire loop between the relevant terminals.

External wire loop to

include line
terminating resistor
system
D | o
Rear terminals Rear terminals
RS485 Shielded RS485 Shielded
twisted pair twisted pair

Figure 2.2/6 Typical RS485 Connection

The rear RS485 can be user selected to be OFF,
IEC 60870-5-103, MODBUS RTU or DNP3.0 protocol.

Language Editor

The language editor software gives the user the ability to
customize the text displayed in the relays, menu structure and
instrumentation views. The tool allows a language file to be
created and transferred to the relay also containing western
european characters.

The data acquisition via communication interface can be done
by Reydisp Evolution.

Communications Editor

To facilitate easier interfacing to a substation the relays default
protocol configuration may be modified using the communica-
tion editor software tool.

The communication editor is a PC based software package
provided within the Reydisp software suite which allows modifi-
cation of the IEC 60870-5-103, DNP 3.0 and MODBUS protocols.

Reydisp Evolution

Reydisp Evolution is a Microsoft Windows-based software tool,
providing the means for the user to apply settings, interrogate
settings and retrieve events and disturbance waveforms from
the device and is common to the entire range of Reyrolle protec-
tion relays.
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Figure 2.2/7 Typical Reydisp Evolution

Reydisp Manager

Reydisp Manager is a Windows based application which enables
configuration of multiple Reyrolle devices.

It provides the following features:

® Project based handling of all features of multiple devices to
allow engineering of IEC 61850 projects

e Template based structure allowing offline configuration
® Configure and store device settings for all settings groups
® Create and edit graphical logic diagrams

e Configure data points and options for serial protocols

® Configure language

e Configure user curves

e Update device firmware

Please refer to the Reydisp Manager User Guide for further infor-
mation.
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Hardware Construction
The relay is housed in a non draw-out case 4U high, size 4 case.
The rear connection comprises of user friendly pluggable type

terminals for wire connections for Bl, BO, VT 8, communication,
temperature inputs 19, and power supply.

The fascia cover can be ordered with one push button to allow
the user to reset the fault indication without removing the
cover. '8

The CT terminals are suitable for ring type lug connection to
provide a secure and reliable termination.

Front view Rear view Rear view
(6 BI+6 BO) (9 BI+6 BO)

Rear view

Figure 2.2/8 7SR10 Non-Directional Relay

Front view Rear view

ul

ENTER to CONTROL

@ PROT. HEALTHY.

ENTER
—_—

A
v
——

Figure 2.2/10 7SR105 Motor Protection Relay

Side label

. OOX
W CE [ﬂ[@lE i

CCLCLLLLLLLLE

®2

75R1003-1MA20-20A1/EE
GRYYMMXXXXXX

TESTED
bedcs Assambly  TESTED
s UPs 5177

TESTED
nnnnnnnn becton

Figure 2.2/9 7SR10 Directional Relay

18 7SR10 only
19 7SR105 only

Figure 2.2/11 7SR10 Relay Side Label
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User Interface

Relay Information

— Large LCD

PROT. HEALTHY

PICK UP

TRIP

PHASE A

PHASE B

PHASE C

EARTH FAULT

Tri-colored LEDs
USB port

Figure 2.2/12 User Interface

The operator interface is designed to provide a user friendly
method of controlling, viewing menus, entering settings, and
retrieving data from the relay. 5 buttons are provided for navi-
gation around the menu structure.

2 dedicated push buttons are provided on the HMI to execute
the CB manual close and open operations on the 7SR10 or
motor start/stop on the 7SR105.

LCD

A 4 line by 20 character liquid crystal display with power save
operation indicates the relay identifier, settings, instrumenta-
tion, fault data and control commands. Up to 6 user program-
mable general alarms can be configured to display your own
indications on the LCD.

Relay Information

The device is identified by the rating label on the front fascia.
The user can also give the device its own identity by editing the
Relay Identifier displayed on the LCD.

7SR1053-2LA21-2EAQ/EE

Rho

|~ TI5AF . .50/60Hz
V,, . ~< 60V-240V

VBIRC 44V

S.No : GFYYMMXXXXXX

Figure 2.2/13 Fascia Relay Rating Label

The device terminal label displays the MLFB code, serial number,
relay description, terminal contact details, and safety symbols.

QR code

AC 2 kV insulation test of the voltage inputs,
current inputs, and binary outputs

5 kV impulse voltage test (type test) in
compliance with Class IlI

Electrical hazard

European CE marking

M
m

Caution, risk of danger

Refer to device documentation before opera-
tion

Waste Electrical and Electronic Equipment
Directive (WEEE)

Guideline for the Eurasian Market

Mandatory Conformity Mark for Electronics
and Electrotechnical Products in Morocco

South Korea KC Certification for Electrical
and Electronic Products

United Kingdom (UK) Conformity Assessed
marking

AW E I >

LEDs

A green steadily illuminated LED indicates the Protection
Healthy condition. 9 users programmable LEDs are available
eliminating the need for expensive panel mounted pilot lights
and associated wiring. Each LED is tri-color (red, green, yellow)
allowing for clear indication of the associated function’s state
and has a label for identification.

Password Protection

The relay allows the user to set a 4 character configuration ID
(shown as a Password in the relay LCD display). If a confirma-
tion ID has already been set, then user must enter the confirma-
tion ID to gain access to the editing mode for setting parame-
ters.

General Alarms

Up to 4 general alarms of 16 characters can be configured to
display a text message on the LCD. The general alarms can be
triggered from one or more inputs.

Control Mode

The relay has a control menu with access to commonly used
command operations. Access to the control commands is
restricted by a 4 character control function confirmation ID
(shown as a Password in the relay LCD display). Each command
requires a select then execute operation, if the execute opera-
tion is not performed within a time window the command is
aborted. The control mode supports the CB operation control
function only.
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CB Open/Close

The circuit breaker (CB) control function is used to manually
open and close the CB when it is connected to the power
system. 2 dedicated push buttons are provided on the HMI to
execute the CB manual close and open operations.

Motor Start/Stop

The motor control function is used to manually start and stop
the motor when it is connected to the power network. 2 dedi-
cated push buttons are provided on the HMI to execute the
motor manual start and stop operations.
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Connection Diagrams
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Figure 2.2/14 Terminal/Wiring Diagram of 7SR10 Non-Directional Overcurrent Relay
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Figure 2.2/16 Terminal/Wiring Diagram of 7SR10 Non-Directional Overcurrent Relay, Universal Power Supply
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Figure 2.2/18 Terminal/Wiring Diagram of 7SR105 Non-RTD
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Figure 2.2/19 Terminal/Wiring Diagram of 7SR105 RTD
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Dimension Drawings
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Figure 2.2/20 Front View, Side View and Panel Cut —out View
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7SR10 Non-Directional Overcurrent Relay 7SR10 Directional Overcurrent Relay
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Figure 2.2/21 Rear View — Terminals
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Current inputs
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Rear communication port

Aucxiliary power supply

Auxiliary power supply and rear communication port
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7SR105 Motor Protection Relay
o © o
® e X! [ e‘ )|
O It D |
U : @ |,
@ o
\| O 4
&
5
. &
6
O I e Dl | o [
@ @
o © o

Figure 2.2/22 Rear View — Terminals
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(2) Binary outputs

(3) Binary inputs
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(5) Rear communication port
(6) Auxiliary power supply

Surface Mounting Bracket Dimensions and Panel Cut-out
View
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Figure 2.2/24 Mounting Holes for Surface Mount Bracket and Assembled Bracket with 7SR10/7SR105
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Technical Data

For full technical data, refer to the Technical Specification
Section of the 7SR10 Operating Manual and 7SR10 Device

Manual.

Indication of Conformity

This product complies with the directive of the
Council of the European Communities on the
harmonization of the laws of the Member States
relating to electromagnetic compatibility (EMC
Directive 2014/30/EU) and concerning electrical
equipment for use within specified voltage limits
(Low Voltage Directive 2014/35/EU) as well as
restriction on usage of hazardous substances in
electrical and electronic equipment (RoHS Directive

2011/65/EU).

This conformity has been proved by tests
conducted by Siemens AG in accordance of the
Council Directive in accordance with the product
standard IEC/EN 60255-26 for the EMC directives,
and with the standard IEC/EN 60255-27 for the low-
voltage directive.

RoHS directive 2011/65/EU is met using the
standard IEC/EN 63000. The device has been
designed and produced for industrial use.

Technical Data Overview

Product family (Auxiliary
powered)

Motor Protection Relay

Case and LEDs

Non draw-out polycarbonate case
(size 4 standard, non draw-out
design), 10 LEDs

Measuring inputs (current)

1AI5 A, 50 Hz/60 Hz

Auxiliary voltage

AC60Vto 240V
DC60Vto 240V
DC24Vto60V

Communication

Default front communication port
(IEC 60870-5-103 or Modbus RTU)

Rear port: RS485 (optional -
IEC 60870-5-103 or Modbus RTU
or DNP3)

Protection functions

14, 37, 46, 48, 49, 50, 50G, 50N,
51,51G, 51N, 66

Supervision and control functions

46PhRev, 50BCL, 50BF, 74CCS,
74TCS, 81B, 86, TEMP

Binary input

6 Bl

Binary output

6 BO (2 changeover contact)

Overvoltage

Category Ill

Pollution degree

2

Mechanical Specifications

Design

Flush mounting, non draw-out
polycarbonate moulded case

Product family (Auxiliary
powered)

Overcurrent Relay

Case and LEDs

Non draw-out polycarbonate case
(size 4 standard, non draw-out
design), 10 LEDs

Enclosure

IP 54 (front panel)

IP 20 protection for terminals (rear
side)

Depth is 199 mm

Measuring inputs

TAI5A
40 Vto 160V, 50 Hz/60 Hz

Weight

1.6 kg (approx)

Terminal Blocks (7SR10 Non-directional Overcurrent Relay)

Auxiliary voltage

AC/IDC 60V to 240 V
DC24Vto 60V
AC 48V to 240 VIDC 24 V to 240 V

Communication

Default front communication port

Back port: RS485 (optional —
IEC 60870-5-103 or Modbus RTU
or DNP3)

Current inputs (X5)

Terminal connectivity PIDG series
insulated tin plated crimp ring
terminal, M3.5 stud size, 2.6 mm?2
to 6.6 mm?, 12 AWG

Binary outputs (X4)

8 or 14 position, M3 screw-type
plug-in terminals suitable for
2.5 mm? cable

Protection functions

27,32,32S, 37, 37G, 37SEF,
46NPS, 47, 49, 50, 50G, 50N,
50SEF, 50LC, 50GLC, 50SEF LC,
50AFD, 51, 51¢, 51G, 51N, 51SEF,
51V, 55, 59, 59N, 64H, 67, 67G,
67N, 67SEF, 81

Binary inputs (X1)

6 or 12 position, M3 screw-type
plug-in terminals suitable for
2.5 mm? cable

Supervision and control functions

46BC, 50BF, 60CTS, 60VTS, 74CCS,
74TCS, 79AR, 81HBL2, 81ITHD, 86

Rear communication port (X2)

4 position, M2 screw-type plug-in
terminals suitable for 1.5 mm?
cable

Binary input

3 Blor6Blor9BI

Binary output

3 BO or 6 BO (2 changeover
contact)

Auxiliary supply (X3)

3 position, M3 screw-type plug-in
terminals suitable for 2.5 mm?
cable

Overvoltage

Category llI

Ground terminal

Tin plated crimp ring terminal,
M3 stud size, 4 mm? to 6 mm?,
12 AWG to 10 AWG, yellow

Pollution degree

2

Front communication port

USB, type B
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Terminal Blocks (7SR10 Non-directional Overcurrent Relay,

Universal Power Supply)

Current inputs (X4)

Terminal connectivity PIDG series
insulated tin plated crimp ring
terminal, M3.5 stud size, 2.6 mm?2
to 6.6 mm?, 12 AWG

Binary outputs (X3)

14 position, M2.5 screw-type
plug-in terminals suitable for
2.5 mm? cable

Binary inputs (X1)

18 position, M2.5 screw-type
plug-in terminals suitable for
2.5 mm? cable

Rear communication port and
auxiliary power supply (X2)

9 position, M2.5 screw-type
plug-in terminals suitable for
2.5 mm?2 cable

Ground terminal

Tin plated crimp ring terminal,
M3 stud size, 4 mm?to 6 mm?,
12 AWG to 10 AWG, yellow

Front communication port

USB, type B

Terminal Blocks (7SR10 Directional Overcurrent Relay)

Current inputs (X5)

Terminal connectivity PIDG series
insulated tin plated crimp ring
terminal, M3.5 stud size, 2.6 mm?2
to 6.6 mm?, 12 AWG

Binary outputs (X4)

8 or 14 position, M3 screw-type
plug-in terminals suitable for
2.5 mm? cable

Binary inputs (X1)

6 or 12 position, M3 screw-type
plug-in terminals suitable for
2.5 mm? cable

Binary inputs (X6)

6 position, M3 screw-type plug-in
terminals suitable for 2.5 mm?
cable

Rear communication port (X2)

4 position, M2 screw-type plug-in
terminals suitable for 1.5 mm?2
cable

Auxiliary supply (X3)

3 position, M3 screw-type plug-in
terminals suitable for 2.5 mm?
cable

Ground terminal

Tin plated crimp ring terminal,
M3 stud size, 4 mm? to 6 mm?2,
12 AWG to 10 AWG, yellow

Front communication port

USB, type B

Terminal Blocks (7SR105 Motor Protection Relay)

Binary inputs (X1)

6 or 12 position, M3 screw-type
plug-in terminals suitable for
2.5 mm? cable

RTD inputs/Temperature inputs
(X6, X7)

Pin type lug/1.5 mm? control cable

Rear communication port (X2)

4 position, M2 screw-type plug-in
terminals suitable for 1.5 mm?
cable

Auxiliary supply (X3)

3 position, M3 screw-type plug-in
terminals suitable for 2.5 mm?
cable

Ground terminal

Tin plated crimp ring terminal,
M3 stud size, 4 mm? to 6 mm?,
12 AWG to 10 AWG, yellow

Front communication port

USB, type B

Inputs and Outputs
Current Inputs

Quantity 3 x phase and 1 x earth
Rated current | ., TAI5A
Measuring range 80|

rated

8- Irated (SEF)

Instrumentation

=T1%or=1%l .4

(01 . Irated to3- Irated)
+3% (>3- Irated t0 80 - Irated)
SEF:

+ 1 % (typical)
(0.01 - 1,,4t0 0.3 1_.)

rates

*3%(>03 1| ,,qt08 1 .4

Rated frequency

50 Hz (range: 47.5 Hz to 52.5 Hz)
60 Hz (range: 57 Hz to 63 Hz)

Thermal withstand 20

rated

Continuous 4 oted
1 second 100 A (1 A) and 350 A (5 A)
Burden @ | < 0.3 VA per phase and earth for

both 1 Aand 5 A

Voltage Inputs

Rated voltage (V. .q)

40to 160V,

Current inputs (X5)

Terminal connectivity PIDG series
insulated tin plated crimp ring
terminal, M3.5 stud size, 2.6 mm?2
t0 6.6 mm?, 12 AWG

RMS
Operating range 010 200 Vgys
Instrumentation = 0.8 - V4 =1 %V, steq
Burden @ 110 V Approx 0.06 VA
Overvoltage withstand 300V,

RMS

Binary outputs (X4)

8 or 14 position, M3 screw-type
plug-in terminals suitable for
2.5 mm? cable

20 ZY20 - Special version with thermal withstand 500 A (5 A CT) for 1 s.
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Auxiliary Suppl

Rated auxiliary voltage

AC60Vto 240 VIDC 60V to
240V

Tolerance -20 % to +10 %

Current for operation (Appli-
cable only for MFLB
7SR1003-1Mx20-2xx1)

0.65 mA to 2.5 mA

Allowable super imposed AC
component

15 % of DC voltage

Typical power consumption (DC)

Typical power consumption (AC)

<8W
<16 VA (<7 VA 0.5 PF 21)

Max interruption time (collapse to
0)

<100 ms (DC 110V)
<1000 ms (AC 230 V)

Pick Up Delay User selectable O to 14,400,000 ms (up
to 4 hours)

Drop Off Delay User selectable 0 to 14,400,000 ms (up
to 4 hours)

Number of binary inputs 3or6or9

Auxiliary Supply

Rated voltage

AC48Vto 240VIDC 24V to
240V

Tolerance -20 % to +10 %

Allowable super imposed AC
component

15 % of DC voltage

Typical power consumption (DC)

Typical power consumption (AC)

<8W
<18 VA

Max interruption time (collapse to
zero)

<50 ms (DC 24 V)
<50 ms (AC48V)

Inrush current

74 Aat AC 230V < 200 pS

(Applicable only for MFLB
7SR1003-1Mx20-2xx1)

Auxiliary Supply

Rated voltage

DC24Vto60V

Tolerance -20 % to +10 %

Allowable super imposed AC

15 % of DC voltage

For more details about binary inputs, refer to the 7SR10 Oper-
ating Manual and 7SR10 Device Manual.

DC Performance

to energize an output relay contact
(i.e. includes output relay opera-
tion)

Reset/operate voltage ratio =90 %
Response time <9 ms
Response time when programmed | <20 ms

Binary Outputs

Number

3 or 6 (2 change over contacts)

Operating voltage

Voltage free

Operating mode

User selectable — self or hand/elec-
trical reset or pulsed

Operating time from energizing
binary input

<20 ms

Making capacity

Carry continuously: AC5 A/IDC 5 A

Make and carry: AC 30 A/IDC 30 A
for0.5s

component Making capacity (L/R < 40 ms) 1000 W
Typical power consumption (DC) | <8 W Breaking capacity:
Max interruption time (collapse to |20 ms (DC 24 V) (=5Aand<300V):
zero
) AC resistive 1250 VA
Binarv Inouts AC inductive 250 VA atPF <0.4
DC resistive 75W
DC inductive 30 W at L/IR<40 ms
. 50 WatL/R<10 ms
Bl Threshold/Operating range | DC 19V DC19Vto 66V Disengaging time <20 ms
AC44VIDC 44V AC36Vto265V
DC 44 Vto 265V Temperature Inputs (7SR105)
AC71VIDC 88V AC71Vto 265V
DC 88V to 265 V Number 6
AC15VIDC19V ~ |AC15Vto265V Measuring range -50°Cto +250°C
DC 19V to 265V 100 % T, =2 % or 2 °C
Current for operation (Appli- | 1.5 mA to 3.5 mA For Cu10: +2 % or +5 °C
cable only for MFLBs 7SR10xx- Response time <35
X[JIKIL]xxx-2xx0) ;
Sensing current <0.5mA

21 7SR105 only
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Rear Communication Port Electrical Tests
Electrical connection RS485, 2 wire electrical Insulation resistance |IEC 60255-27 22
Protocol support MODBUS RTU, DC 500V, > 100 MQ
IEC 60870-5-103, Impulse voltage withstand IEC 60255-27 22
DNP3 5kV, 5 +ve, -ve pulses
Rate Data transfer rate: AC dielectric voltage IEC 60255-27 22
75 Bitls to 38400 Bit/s 2 kV RMS @1 min

(Between any terminal and earth,

Front Communication Port independent circuits)

- AC 1 kVpy,s for 1 min
Quantity 1 no.
Electrical connection USB, type B (across normally open contacts)
Slow damped oscillatory wave IEC 60255-26
Data Storage Common-mode:
Test voltage: 2.5 kV peak voltage
Fault record 100 (non-directional and direc- . .
. . Differential-mode:
tional relay, motor protection
relay) Test voltage: 1.0 kV peak voltage
Waveform record 15rec-1s Voltage oscillation frequency:
7rec-2s 1 MHz
Y 53 Repetition frequency: 400 Hz
Electrostatic discharge IEC 60255-26
Trec-15s
Pre trigger 10 to 90 % 8 kvair discharge
Events 1000 events (1 ms resolution) 6 kV contact discharge
Electrical fast transient or burst 23 | IEC 60255-26
Mechanical Tests Zone A

Test severity amplitude: = 4 kV

est L stndad Repetition frequency: 5 kHz

Degree of tection IEC 60529 . "
GIEEIRIPIOIECHO Surge immunity 23 IEC 60255-26
I 55 et Test level: zone A
IP 20 rear Line to line: 0.5, 1, 2 kV
Vibration IEC 60255-21-1

Line to earth: 0.5, 1, 2, 4 kV
Response and endurance, class 1

Shock and bump IEC 60255-21-2 Front time/time to half-value:
1.2

Shock response and withstand, 150 s

class 1 Source impedance: 2 Q

Bump, class 1 Radiated immunity IEC 60255-26
Seismic IEC 60255-21-3, class 1 80 MHz to 1.0 GHz and 1.4 GHz to
Contact IEC 60255-1 2.7 GHz

(Ref: std IEC 61810-1) Both frequency at 10 VIm
Electrical endurance test IEC 60255-1 Conducted radio frequency inter- | IEC 60255-26

ference
(Ref: std IEC 61810-1) 150 kHz to 80 MHz
(10000 operations at 250 V, 5 A) 10 Veys

Power frequency magnetic field IEC 60255-26
30 A/m applied 1 min,
300 A/m applied for 3 s 24

22 All aspect of IEC 60255-5 have been covered under IEC 60255-27
23 60 ms [MLFBs 7SR10xx-x[J/K/L]xxx-2xx0] or 100 ms [MLFB 7SR1003-1Mx20-2xx1] DTL pick-up delay applied to binary inputs

24 5% -1 .4 additional tolerance needs to be considered for SEF CT
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Conducted emissions IEC 60255-26
Radiated emissions IEC 60255-26
Thermal withstand IEC 60255-27
Continuous 41 ed

1s

100 A (1A)350A (5A) 25

Burden (at 1 Aand 5 A)

IEC 60255-1
< 0.3 VA per phase and earth

Functional

IEC 60255-1
IEC 60255-12

(Environment condition
71.04:2013 G3)

Mixed gas corrosion test

as per ISA

H,S 10 ppb,

NO, 200 ppb,
Cl, 10 ppb and

SO, 200 ppb

Product Safety Test
IEC/EN 60255-27

700 A peak AC (1 A) and 2500 A
peak AC (5 A)

Gradual shutdown/start-up test

IEC 60255-26
Shut down/start up ramp 60 s

Power off 5 min

Power frequency immunity test26

IEC 60255-26
Common-mode:

e Test voltage: 300 V
e Coupling resistor: 220 Q

e Coupling capacitor: 0.47 puF

Climatic Environmental Tests

Temperature

IEC 60068-2-1/IEC 60068-2-2/IEC 60255-1

Operating temperature range

-10 °C to +60 °C (continuous)

Permissible temporary service
temperature range (tested for 16
h)

-40 °C to +70 °C 27,28

Clearances and cree- | Clearances and >4 mm
IEC 60255-127 page distances creepage distances
C 602 9 between external
= = circuits mutual and to
IEC 60255-151 the enclosure
Maximum allowable temperature |IEC 60255-6 Protective bonding Test voltage:
Max. temperature limit +100 °C resistance SACIZHIE 12
Limiting dynamic value 10 ms Test duration: 1 min
Bonding resistance <0.1Q

Protective bonding
continuity

Accessible conductive
parts should be
bonded with the
protective conductor
terminal

Low current continuity
test

Flammability of insu-
lating materials,
components and fire
enclosures

Structure part

Terminals
Terminal mounting
Wiring (CT)

Components
mounting

Enclosure
PCB
LCD

Standard for insulating
material of flamma-
bility class

Class UL 94 V-0
Class UL 94 V-0
(N)2GFAF (VDE)
Class UL 94 V-0

Class UL 94 V-0
Class UL 94 V-0
Class UL 94 V-0

Humidity

IEC 60068-2-30/IEC 60068-2-78/IEC 60255-1

Damp heat test, cyclic

6 daysat25°Cto40°C (12 h
+ 12 h cycle) and 93 % relative
humidity

Damp heat test, steady state

10 days at 95 % RH, +40 °C

Maximum altitude of operation

Up to 2000 m

Corrosion Test

IEC 60068-2-60:2015 (Method 4)

25 ZY20 - Special version with thermal withstand 500 A (5 ACT) for 1 s

Single fault condition

Assessment of:

e Insulation between
circuits and parts
Compliance with
requirements for
protection against
the spread of fire
Overloads
Intermittently rated
resistors
e Compliance with
requirements for
mechanical protec-
tion

The equipment shall
not present a risk

of electric shock or
fire after a single-fault
test.

26 DC binary input ports interfacing with cables whose total length is more than 10 m, need to have a multi core twisted screened cable for providing

immunity against high level of power frequency interferences.
27 Qutside the operating-temperature range, the characters of the LCD display are not clearly visible and there is degradation in MTBF.
28 Temporary deviation of VT accuracies and intermittent loss in communication beyond the lower temperature limit (-10 °C)
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IEC/EN 61010-1

Basic operate time:

0to1.1-V,, (over) 73 ms+ 10 ms
Marking and documentation 5 D1 20 oV, (@) 63 ms =10 ms
Protection against electric shock |6 1.1100.5 - V,, (under) 58 ms £ 10 ms
Erotection against mechanical 7 Operate time following delay toasic + Lelay - = 1 % Or = 10 ms

LI Inhibited by Binary or virtual Input
Resistance to mechanical stresses |8 -
(shock and impact) VT supervision
Protection against the spread of 9 Voltage guard
fire
Equipment temperature limits and |10 32 Power Protection
resistance to heat
Protection against Iibergted gases |13 Number of elements 2 forward or reverse
f':md supstances, explosion and Operate P,Qors
implosion /(e d 0.05t01.0 - |
uar .05t0 1.0 -

Components and sub assemblies | 14 g fted
Hazards resulting from application |16 Sl s, 0.0510 2.0 Sppieq
Risk assessment 17 Operate level S, 100% S, 5% 0r=2%S, g

Reset level 295%S,,
Performance Basic operate time:
14 Locked Rotor Protection 1.1-5S,,, (over) 60 ms = 10 ms

2.0-S,_, (over
Number of elements 4 et (OVE) S B
Setting range |, 0.05t0 10 - | 0.5 - S, (under) 30 ms =10 ms

rated

Time delay

0.00 to 14400 s

Delay setting ty,,

0's to 14400 s

Operate level

100 % |y =5 % o0r=1%-|

rated

Operate time following delay

+71%or+10ms

+ tdelay 0=

tbasic

Operate time
2-1

set

SHl

set

35ms =10 ms

25 ms =10 ms

Operate time following delay

+1%or+10ms

+ tdelay 03

tbasic

Control

Stopped, no acceleration, running,

Inhibited by

Undercurrent guard, VTS, binary or
virtual input

32S Sensitive Power Protection

Number of elements

2 forward or reverse

none Operate P,QorS
Disengaging time <50 ms UlC guard 0.005t0 1.0 - | ;1eq
Setting range S.,, 0.005t02.0-S,,,4
2_7 Undervoltage Protection — 3-Phase/59 Overvoltage Protec- GEaeha 100% 5., 25%0r=2%S5,.
tion — 3 Phase
Reset level 295%S,,

Number of elements

4 (under or over)

Operate Any phase or all phases

Voltage guard V, 1to 200V

Setting range V_, 5to0 200V

Hysteresis setting 0 to 80 %

Operate level V 100 % Vg £ 1% o0r=0.25V
Reset level:

Overvoltage = (100 % - hysteresis) - Vop, +1%
Undervoltage = (100 % + hysteresis) - Vopr £ 1 %

Delay setting ty,,

0.00, 0.01 to 20, 20.5 to 100, 101
to 1000, 1010 to 10000, 10100 to
14400 s

Basic operate time:

1.1-5S,,, (over)
2.0-S,,, (over)
0.5 -S,,, (under)

60 ms =10 ms
45 ms +10 ms

30ms =10 ms

Delay setting ty,,

0's to 14400 s

Operate time following delay

+71%or+10ms

+ tdelay 0=

tbasic

Inhibited by

Undercurrent guard, VTS, binary or
virtual input

37 Undercurrent Protection — Ph

ase

Number of elements

2 element

Operate Any phase or all
Setting range | ,, 0.05t05.0 - I ;0q
Operate level 100%I1_, +5%or=1%-|

set’ — rated
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Reset level

<105%],,

Current guard

0.05t05.0 |0y

Delay setting ty,,

0.00, 0.01 to 20, 20.5 to 100, 101
to 1000, 1010 to 10000, 10100 to
14400 s

Basic operate time:
1.1t00.5-1

rated

35ms =10 ms

Operate time following delay

0
thasic + Lgelay » = 1 % Or = 10 ms

Overshoot time

<40 ms

Inhibited by

Binary or virtual input

37G Undercurrent Earth Fault - Measured

DT basic operate time for magni-
tude

60 ms =10 ms

50 ms £ 10 ms

DT operate time following delay | ty,, 1 % or =30 ms
Tm time multiplier 0.025 to 2.0
Disengaging time <80 ms

Inhibited by

Binary or virtual input

46BC Broken Conductor Protection

46BC setting, NPS to PPS ratio

20 to 100 %

Delay setting iy

0.03, 04, 20.0, 20.1, 100, 101,

Number of elements 2 element 1000, 1010 to 14400 s
Setting range |, 0.05t05.0 - I g Operate level |, 100 % | =5 %
Operate level 100 % 1y, £5%0r £ 1% - | ,0q or1%ofl .,
Reset level <105%]I,, Reset level 90%l,,%5 %
Delay setting L 0.00, 0.01 to 20, 20.5 to 100, 101 Basic operate time t, ;. 11 .gt00A |40 ms
to 1000, 1010 to 10000, 10100 to - )
14400 s Operate time tde‘ay + tac s £ 1 % 0r =20 ms

Basic operate time:
1.1t00.5-1

rated

35ms =10 ms

Operate time following delay

0
toasic + Leay » = 1 % Or = 10 ms

46NPS Negative Sequence Overcurrent Protection

Overshoot time

<40 ms

Inhibited by

Binary or virtual input

37SEF Undercurrent Earth Fault — sensitive

Number of elements DT &IT
DT setting range |, 0.05t04.0 - | ,0q
DT operate level 100%I1_, +5%or=1%-I|

set’ — rated

Number of elements 2 element
Setting range |, 0.005t0 5.0 - | ;0q
Operate level 100%I_, +5%or=1%-I

set’ — rated

Reset level

<105%],,

DT delay setting tyq,,

0.00, 0.01 to 20, 20.5 to 100,101
to 1000, 1010 to 10000, 10100 to
14400 s

DT basic operate time

0to2- I,

0to5 -1,

40 ms =10 ms

30ms =10 ms

Delay setting ty,,

0.00, 0.01 to 20, 20.5 to 100, 101
to 1000, 1010 to 10000, 10100 to
14400 s

DT operate time following delay

0
thasic Hlderay » = 1 % Or =10 ms

IT char setting

IEC NI,VLELLTI, ANSI MI,VI,El & DTL

IT setting range

0.05to0 2.5

Basic operate time:

Tm time multiplier

0.025,0.030t0 1.6, 1.7 to 5, 6 to
100

Char operate level

105% I, =4%or=1%I

set’ — rated

1.1t00.5 -1 4 35ms+10ms
Operate time following delay thasic + Lgetay - = 1 % Or =10 ms
Overshoot time <40 ms

Overshoot time

<40 ms

Inhibited by

Binary or virtual input

Inhibited by

Binary or virtual input

46 Phase Unbalance Protection

46PhRev Phase Reversal

Number of elements

1 (magnitude difference or NPS)

NPS to PPS ratio

20 to 100 %

Setting range |_,

0.1t00.4-6

Delay setting 0to 14400 s
Operate level 100 % I =5 %
Reset level >85 % l,,

Operate level 100 % 1, £5%0r £ 1% - | ,0g
IT min. operate time 0to20s
DT delay setting ty,,, 0to20s

Basic operate time

1- to 0 A (60 ms)

I rated

DT basic operate time for NPS
2-1

set

5-1

set

65 ms =10 ms

60 ms =10 ms

Operate time

0
thasic  Lietayr = 1 % OF =20 ms
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47NPS Sequence Overvoltage Protection

Tauh heating constant

0.5 min to 1000 min, A 0.5 min

Taus starting constant

0.005 to 1.0 - Tauh, A 0.005

set” —

Time constant setting

Number of elements 2 Tauc cooling constant 110100 - Tauh, A1

Setting range V,, 11030V Hot/cold ratio OFF, 1t0 100 %, A1 %
Hysteresis setting 01080 % Operate level 100 % Iy, £5% 0r £1% - | ;10q
Operate level 100% V., +2%or+0.5V 1 min to 1000 min

Delay setting ty,,

0.00, 0.01 to 20, 20.5 to 100, 101
to 1000, 1010 to 10000, 10100 to
14400 s

Basic operate time:
0Vto1.5-V,,

0Vto10-V,,

80 ms =20 ms

55 ms +20ms

Operate time following delay

0
toasic  Lielay » = 2 % OF = 20 ms

Overshoot time

<40 ms

Inhibited by

Binary or virtual input, voltage
guard

48 Starting-Time Supervision

Max. no. of starts

OFF, 1to 20

Max. starts period

1 min to 60 min

Start inhibit delay

1 min to 60 min

Time between starts

OFF, 1 min to 60 min

49 Thermal Overload Protection (7SR10)

Operate levels

Operate and alarm

Setting range |,

rated

Operate level

0.10t0 3.0 - |
100 % lyg £5% 0r=1% 1.0y

Time constant setting

1 min to 1000 min

Operate time (minutes)

H
t=1-In nguiv7 (21 - E) igre—load
quuiv_ 19

t+5%or+100ms (16:0.3to 3 -
|

rated

quujv = I1 + kIZ

T =Thermal heating time constant
(49 Tauh - heating constant or
49 Taus - starting constant)

H
'c = Hotlcold ratio setting

I, = Positive phase sequence
current

I, = Negative phase sequence
current

l..,iy = Equivalent heating current

equiv

| = Pre-load current

pre-load

Iy = Thermal overload setting
current

K= NPS weighting factor

In = Natural logarithm

Operate time (minutes)

2= 2
pre—load
b=tk [m}

t=Time in minutes

T =49 Time Constant setting
(minutes)

| = Measured thermal current

I, = Log natural

I, = Previous steady state current
levellpre-load

k = Constant (predefined, k = 1.05)
I; = Basic current, typically same as

n

k.I; = 49 Overload Setting (lg)

Capacity alarm level

Disabled, 50 to 100 %

Load alarm level

OFF, 0.5t0 1.0 - 16, A 0.05

Thermal restart inhibit

20to 100 %, A1 %

Inhibited by

Binary or virtual input

50 Instantaneous Overcurrent — Phase / 67 Directional Overcur-

Alarm level

Disabled, 50 to 100 %

Inhibited by

Binary or virtual input

rent — Phase

Operation Non-directional, forward and
reverse

Elements Phase fault

Setting range I, (50) 0.05t050 - I ,.q

Time delay 0.00 to 14400 s

Operate level |/ 100 % lggry £5% 0r 1% 10y

Reset level 295 %],

Operate time 0to2-1l_.-35ms,+10 ms

set

0to5 -1, -25ms,£10ms

49 Thermal Overload Protection (7SR105)

Directional (67)

Typically 32 ms, < 40 ms at charac-
teristic angle + 50 element operate
time

Operate levels

Operate and alarm

Setting range |_,,

0.10t03.0- I,

NPS weighting factor (K)

0.1t010.0A0.1
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Operate time following delay

+7%or=10ms

+ tdelay 0=

tbasic

Inhibited by

Binary or virtual input
Inrush detector

VT supervision

50AFD Arc Flash Detection

Time delay 0.00 to 14400 s

Operate level |, 100 % Iy, £5% 0r £ 1% - | ,0g

Reset level =95%],,

Operate time 0to2-1,-35ms,£10ms
0to5-1,-25ms, =10 ms

set

Directional (67G)

Typically 32 ms, < 40 ms at char-
acteristic angle + 50G element

50AFD Overcurrent operate time
t

basic

10 msto 16 ms

AFD Zone Operate time (Flash and
50AFD) t,,

15 ms to 25 ms

Setting 11010 | 0g operate time

Operate level (no DC transient) I,, {100 % I, =10 % Operate time following delay thasic + Lgelay - £ 1 % Or £ 10 ms
Reset level 295%l,, Inhibited by Binary or virtual input
Repeatability +5% Inrush detector

VT supervision

50LC Line Check / 50GLC Line-Check Overcurrent Protection

Setting I, 0.05t0 50 - | ;0q

Delay setting ty,, 0.00 to 14400 s

Operate level |, 100 % I, £5%0r 1% 1,4
Reset level =295 % l,,

Repeatability +1%

Repeatability +10ms

Disengaging time <50 ms

50BCL Break Capacity Limit

Setting 1.0t0 50 “ | g

Operate level 100 % |y £5% 0r =1%oy
Reset level 295%l,,

Element basic operate time t, .. 2°

0to2:I,:35ms, =10 ms

0t05 - l,:25ms, =10 ms

Element basic operate time

0to2-l,:20msor+10ms

Oto5-1_:15msor+10ms

set®

Operate time following delay gy 22

+1%or+10ms

tbasic + tdelay 0=

Repeatability

+71%or+10ms

50BF Circuit-Breaker Failure Protection — 3-Pole

Overshoot time

<40 ms

Disengaging time

<50 ms

Operation

Current check — phase and meas-
ured earth with independent
settings

Mechanical trip

CB faulty monitor

50N Instantaneous Earth Fault — Calculated / 67N Directional

Earth Fault — Calculated

Setting range |,

0.05t02.0 - I,

2 stage time delays

Timer 1: 20 to 60000 ms
Timer 2: 20 to 60000 ms

Operate level

100% I, =5%or=1%-|

set’ — rated

Disengaging time

<20ms

Operate time following delay

Tcbf + 1 % or = 20 ms

Triggered by

Any function mapped as trip
contact

Operation Non-directional, forward and
reverse

Elements Derived earth fault

Setting range I ., (50N) 0.05t050 - I ,.g

Time delay 0.00 to 14400 s

Operate level |, 100 % 1y, £5%0r £1% - | ,0q

Reset level 295 %],

Operate time 0to2-l,-40ms, =10 ms
0to5-1,-30ms,=10ms

set

Inhibited by

Binarylvirtual input

Timer by pass

Yes, 50BF CB faulty input

Directional (67N)

Typically 32 ms, < 40 ms at char-
acteristic angle + 50N element
operate time

500G Instantaneous Earth Fault — Measured / 67G Directional

Earth Fault — Measured

Operate time following delay

0,
Tpasic + tdelay ,*1%or+10ms

Inhibited by

Binary or virtual input
Inrush detection

VT supervision

Operation Non-directional, forward and
reverse
Elements Measured earth fault

Setting range I (50G)

set

0.05t0 50 - |

rated

29 Additional 9 ms to be considered when binary input is used for initiating 50LC.
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50SEF Instantaneous Sensitive Earth Fault — Measured / 67SEF

50SEFLC Line Check Sensitive Earth Fault — Measured

Directional Sensitive Earth Fault — Measured

Setting range | .,

0.005t05 -1

rated

0.005t0 1.6 -1, 31

rated

Operation Non-directional, forward and
reverse
Elements Sensitive earth fault

Delay setting ty,,

0.00 to 14400 s

Setting range I, (50SEF)

0.005t0 5 - |

rated

Operate level |/

100% I, =5%or+1%I

set’ — rated

set

0.005t0 1.6 - I_,.;3° Reset level 295% |y, 011y, - 0.1 % | ey
° ° rate
Time delay 0.00 to 14400 s Repeatability 1%
Operate level |,/ 100% |, £5%0r+1%- 1., Element basic operate timet,,;. |0to2-1:35ms, =10 ms
Reset level (50SEF) 295 % |y, 0r 1y, = 0.1 % | e 0t05-I_:25ms, +10 ms
Operate time 0to2-1,-35ms,£10ms Operate time following delay t,, |t + tyej, = 1 % Or = 10 ms
0to5-1_ -25ms, =10 ms Repeatability +1%or=10ms

Operate time (67SEF)

Typically 32 ms, < 40 ms at char-
acteristic angle + 50SEF element
operate time

Overshoot time

<40 ms

Disengaging time

<50 ms

Operate time following delay

0
toasic + Lelay » = 1 % Or = 10 ms

51 Time-Delayed Overcurrent — Phase / 67 Directional Overcur-

Inhibited by

Binary or virtual input
Inrush detector

VT supervision

Directional SEF — Wattmetric

Setting (P,)

0.05t020 - |
1TAor5A)

- W (where |

rated rated —

rent — Phase

Operation Non-directional, forward and
reverse

Elements Phase fault

Operate level (Pop)

100 % P, 25 % or = 25 mW

Characteristic

IEC-NI, -VI, -El, -LTI; ANSI-MI, -VI,
-El; DTL

Setting range I, (51)

set

0.05t04 -1,

Reset level

290%P,,

Element basic operate time t, ;.

<50 ms

Time multiplier

0.01,0.015t0 1.6, 1.7 to 5, 6 to
100

Repeatability

+7%or+10ms

67SEF Directional Sensitive Earth Fault — Measured 3V0/I0, @

Setting range | .,

0.01t00.5-1

rated

Elements

Sensitive earth fault for resonant
and isolated networks

Characteristic angle (CA)

-180° to +180°

Operating angle (OA) 0° to 180°

Operate level 100 % Iy, 5% or 1 mAforl .=
TA
100 % | o, =5 % or 5 mA forl .=
5A

Reset level =90 % l,,

Operating angle accuracy
(forward)

CA+OA=£3° to CA-OA+3°

Time delay 0to20s
Operate level 105% g, £4%0r 1% | 0q
Operate time [
IEC t. = K T
op — I \® m
—) —1
()
ANSI [
top = P +B|:-Tm
() -1
B Iset
Reset time
IEC and ANSI Decaying curve t = R
res

G- -

time

Non-directional element operating

0to2-1_.-35ms, =10 ms

set

0to5 -1, -25ms, =10 ms

Directional element operate time

tbasic

Typically 35 ms, < 50 ms at char-
acteristic angle + non-directional
element operate time

Directional (67)

+5 % or absolute + 40 ms for TMS
setting (0.01 to 0.245)

+ 5 % or absolute + 30 ms for TMS
setting (0.25 to 100)

Typically 32, < 40 ms at character-
isticangle + 51 element operate
time

Operate time following delay

0
Tpasic + tdelay ,*1%or+10ms

Follower delay

0sto20s

Reset time

<100 ms

30 Applicable for MLFB 7SR1004-5-20-2CAO
31 Applicable for MLFB 7SR1004-5-20-2CAO
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Reset

ANSI decaying, 0 s to 60 s

Inhibited by

Binary or virtual input

Inrush detector

VT supervision

51G Time-Delayed Earth Fault — Measured / 67G Directional

Earth Fault — Measured

Operation Non-directional, forward and
reverse
Elements Measured earth fault

Characteristic

IEC-NI, -VI, -El, -LTI; ANSI-MI, -VI,
-El; DTL

Setting range I (51G)

set

0.05t0 4 -1__,(7SR10)
0.011t0 0.5 - I_,.4(7SR105)

Time multiplier

0.01,0.015t0 1.6, 1.7 to 5, 6 to
100

Time delay 0to20s
Operate level 105 % lgg £4 % 0r 1% 10y
Operate time [
K
IEC - o
tp = |77 [T
_(g) =4
ANSI [ A
top =|—F — +B|-Tm
() -1 |
- Iset
Reset time [ |
R
IEC tres e _2 - Tm
-]
- Iset -
ANSI [ ]
R
tres = {:lTL)Z} - Tm
- Iset -

51N Time-Delayed Earth Fault — Calculated / 67N Directional

Earth Fault — Calculated

Operation Non-directional, forward and
reverse
Elements Derived earth fault

Characteristic

IEC-NI, -VI, -El, -LTI; ANSI-MI, -VI,
-El; DTL

Setting range | . (51N)

set

0.05t04 -1,

Time multiplier

0.01,0.015t0 1.6, 1.7 to 5, 6 to
100

Time delay 0to20s
Operate level 105% g, #4%0r 1% | 0q
Operate time [
K
IEC top = G —|-Tm
_(g) =4
ANSI [ A
top = I—P +B|-Tm
() -t |
Reset time [ T
R
IEC e = —I =~ | Tm
- )}
ANSI [ 1
R
bes = |17 - Tm
- )}

Directional (67N)

+5 % or absolute + 40 ms for TMS
setting (0.01 to 0.245)

+ 5 % or absolute + 30 ms for TMS
setting (0.25 to 100)

Typically 32, < 40 ms at character-
isticangle + 51N element operate
time

Directional (67G)

+5 % or absolute + 40 ms for TMS
setting (0.01 to 0.245)

+5 % or absolute + 30 ms for TMS
setting (0.25 to 100)

Typically 32, < 40 ms at character-
isticangle + 51G element operate
time

Follower delay

0sto20s

Reset

ANSI decaying, 0 s to 60 s

Inhibited by

Binary or virtual input

Inrush detector

VT supervision

Follower delay

0sto20s

51SEF Time-Delayed Sensitive Earth Fault — Measured / 67SEF

Reset

ANSI decaying, 0 s to 60 s

Directional Sensitive Earth Fault — Measured

Inhibited by

Binary or virtual input

Inrush detector

VT supervision

Operation Non-directional, forward and
reverse
Elements Sensitive earth fault

Characteristic

IEC-NI, -VI, -El, -LTI; ANSI-MI, -VI,
-EI; DTL

Setting range I, (51SEF)

set

0.005t0 0.5 - I,;,0g

Time multiplier

0.01,0.015t0 1.6, 1.7 to 5, 6 to
100

Time delay

0to20s
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Operate level 105 % |, £4%0r=1%- I 59N Neutral Voltage Displacement
Operate time [
K Number of elements DT &IT
IEC t = -Tm ,
op I \® DT setting range I, 1to 100V
—) —1
_(Iset) DT operate level 100 % V., +2 % or = 0.5V
) DT delay setting tyq,, 0to 14400 s
AL A DT basic operate time:
top = —I S +B|-Tm 0Vto1.5-V,, 76 ms =20 ms
—) —1
-(Iset) 0Vto10-V,, el e 2 s
Reset time [ = ] DT operate time following delay |ty + ty,, * 1% or = 20 ms
e tres =[——— | Tm IT char setting IDMTL & DTL
{1 — (IL) } IT setting range 1to 100V
) set” -~ Tm time multiplier (IDMT) 0.1 to 140
ANSI - . Delay (DTL) 0to20s
R Reset 0to60s
bres = I \2 *Tm Char operate level 105% V., £2%o0r+0.5V
-{1 B (E) } Inhibited by Binary or virtual input
Directional (67SEF) +5 % or absolute = 40 ms for TMS
setting (0.01 to 0.245) 60CTS CT Supervision
+5 % or absolute = 30 ms for TMS
setting (0.25 to 100)

Typically 32, < 40 ms at charac-
teristic angle + 51SEF element
operate time

Follower delay

0sto20s

Reset

ANSI decaying, 0 s to 60 s

Inhibited by

Binary or virtual input
Inrush detector

VT supervision

51V Voltage-Dependent Overcurrent Protection

Setting range

5t0 200V

Operate level

100% V., =5%o0or=1%-V,

set’ — rated

’CT

‘Current Or Vips &l

60VTS VT Supervision

VT

\ NPS/ZPS

64H Restricted Earth-Fault Protection — High-Impedance

Setting range SEF input 0.005, 0.006 to
0.100, 0.105 to
0.950 - | ;eq
= limput 0.05, 0.055 to
0.95- Irated
Operate level 100 % Iy, £5% 0r £1% - | ,0q

Time delay

0.00 to 14400 s

Operate time following delay

Tpasic + tdelay +1%or+=10ms

Inhibited by

Undercurrent guard, VTS, binary/
virtual input

74CC Close-Circuit Supervision

Multiplier 0.25t0 1-51 1,

e by e o Basic operate time 0to2-1,45ms=10ms
0to5 -l 35ms=10ms

55 Power Factor Inhibited by Binary or virtual input

Number of elements 2 66 Number of Starts

Operation Under or over, lead or lag

U/C guard 0.05t0 1.0 Max. number of starts OFF, 1 to 20

Setting range PF, 0.05t0 0.99 Max. starts period 1 min to 60 min

Time delays 0to 14400 s Start inhibit delay 1 min to 60 min

Operate level +0.05 Time between starts OFF, 1 min to 60 min

Basic operate time =80 ms

Number of supervisable circuits

3 x close

Number of Bl's required

1 or 2 per function
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74TC Trip-Circuit Supervision

811 _THD Total Harmonic Distortion Supervision

Number of supervisable circuits

3 x trip

Number of Bl's required

1 or 2 per function

Setting lp

5to 100 %

NOTE

using TCS with 2 BI.

Use the correct threshold voltages for Bl when

Delay setting tyy,,

0.02, 0.03 to 20.00, 20.10 to
100, 101 to 1000, 1010 to 10000,
10100 to 14400 s

TEMP Temperature Supervision

79 Automatic Reclosing

Operating mode

Phase, earth, SEF, external

Number of reclose

Tto4

Temperature input type (tempera-
ture coefficient resistance based
on DIN/IEC 60751 standard)

Cu10 (0.00427)
Ni100 (0.00618)
Pt100 (0.00385)
Ni120 (0.00672)
Pt250 (0.00385)
Ni250 (0.00618)
Pt1000 (0.00385)

Number of trips to lockout 1to5

Dead time 0 to 14400
Reclaim timer 0 to 600
Lockout reset CB, timer & BI

81 Frequency Protection — "f>" or "f<"

Number of elements

4 under or over

Temperature input alarm 0 to 250 °C
Temperature input trip 0 to 250 °C
Operate value 100%T_,, +2%or+2°C,

set! —

For Cu10: 2 %or+5°C

Response time <3s
Under voltage guard Yes/no Sensing current <05 mA
Setting range Hz 43 to 68 Hz Maximum lead resistance 25 Qllead; For Cu10: 2.5 Q/lead
Hysteresis setting 0to2%
Operate level 100 % f,,, = 10 mHz Control Functions
Operate time Typical < 190 ms
Operate delay V_,, 0to 14400s CB Trip/close
AR Infout
81HBL2 Inrush Current Detection Inst prot Infout
EF Infout
| setting 0.10t0 0.5 SEF In/out
(Ratio of 2" harmonic current to Hotline Infout
fundamental component current) Relay mode Locallremote/local or remote
Element basic operate time t, ;. Will pickup before operation of Reset LEDs & BOs (test/reset key)
any protection element due to Motor (7SR105) Start/stop

magnetic inrush

Reset time

Will operate until drop-off of
any protection element due to
magnetic inrush

CB Maintenance

Trip counter

Total and delta, 0 to 10000

Alarm 12t

10 to 100000
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Ordering Information — 7SR10 Non-Directional Overcurrent
Relay

1 5

20

N
o
N
N
N
N
|
N
w
N
~
-
v
N
o
N

7SR10 Argus 7|S|R[1]0]0

Non-Directional O/C Relay (Argus)

Case, I/0 and Fascia

Size 4 moulded case, 4 CT, 6 binary inputs, 6 binary outputs, 10 LEDs

Size 4 moulded case, 4 CT, 9 binary inputs, 6 binary outputs, 10 LEDs

7
m]
|
|
|
Size 4 moulded case, 4 CT, 3 binary inputs, 3 binary outputs, 10 LEDs 2
3
3
|
|

Measuring Input
1 Al5 A, 50 Hz/60 Hz 32 23

1 A5 A, 50 Hz /60 Hz with SEF input 33 3

N2 ——|—|=|=|=|—|—=]| O]

Auxiliary Voltage | |
AC 60 V to AC 240 V/DC 60 V to DC 240 V, binary input threshold | |
AC 44 VIDC 44V
AC 60 V to AC 240 V/IDC 60 V to DC 240 V, binary input threshold | | K| | | | | O | | | |
AC88VIDC88V
DC 24 V to DC 60 V, binary input threshold DC 19 V/ | RN If1 1o R

DC 24 V to DC 240 VIAC 48 V to AC 240 V, binary input threshold AC/DC | | T M| | | || | |1 | | | |
A

il — == — == — == < B — == — == O[O
_____________D
— Y — === |= N/ N|—— —|— O
_____________D
ol — el — Bl — Gl — Bl e — el O
ol—|—|—|—|—|—|=|o|o|—|—|—|—
ol — B — Bl — B — B
— &= —E— B — = & — lEf e
— &= — B — & — = — =l @

— | — == —=|—=|=|—|—=|—|—=|—|—| DO

Protective Cover

Standard version — no cover

W > — —

Plastic cover with 1 push button for test/reset

Communication
Front port: USB

Front port: USB and rear port: RS-485 supporting IEC 60870-5-103 or 213
Modbus RTU or DNP3

ROl — == — = ==

o BEEN — == = =

Front Fascia |

Standard version — with breaker control push buttons 2

Protection and Supervision Function Packages
Standard version — included in all models

37 Undercurrent protection — phase

37G Undercurrent earth fault — measured 32

37SEF Undercurrent earth fault - sensitive 33

46BC Broken conductor detection

46NPS Negative sequence overcurrent protection

49 Thermal overload protection

50 Instantaneous overcurrent — phase
50AFD Arc flash detection 34
50BF Circuit-breaker failure protection — 3-pole

— = — = = [ = e — [ =

50G Instantaneous earth fault — measured

32 ACTis configured as 3PF + EF
33 4(CTis configured as 3PF + SEF
34 Refer 7XG31XX documents for Arc Fault Interface Module and sensor ordering information.
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50GLC Line-check overcurrent protection

50LC Line check

50N Instantaneous earth fault — calculated

50SEF Instantaneous sensitive earth fault — measured 33 35

50SEFLC Line check sensitive earth fault — measured

> 51 Time-delayed overcurrent — phase
‘ 51CL Cold load overcurrent — phase

51G Time delayed earth fault — measured

51N Time-delayed earth fault — calculated

51SEF Time-delayed sensitive earth fault — measured 33 3°

60CTS CT supervision

64H Restricted earth fault protection — high-impedance

74CC Close-circuit supervision

74TC Trip-circuit supervision

81HBL2 Inrush current detection 36

811_THD Total harmonic distortion supervision

86 Lockout

Programmable logic

Standard Version — Plus

79 Automatic reclosing

Conformal Coat

Standard version - No conformal coating on PCBA

Conformal coating on PCBA

@ > — === === === === === === === =

Additional Hardware

No additional BI/BO

3 Bl additional

R ol —BEa— B — B — BN B [ . . B B . . [

Special version 37

g ——-————-———-lg—-—-—-——-=—"———/—|—"\—"———/—|=\—/—|—=

35 Only with position 7 =3
36 Not available on SEF input

37 Special version for Turkey market with thermal withstand capability of 500 A (5 A CT), 1 sec and supporting Turkish scripts. Applicable only for MLFBs

7SR1003-1[L/J]JA20-2DA0-ZY20 and 7SR1003-1MA20-2Dx1-2Y20.
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Ordering Information — 7SR10 Directional Overcurrent Relay

112 |3|4|5]|6 14 |1
7SR10 Argus 7|S|(R|1T]0]O

Ul
=
(o)}

_.
o
—=
=
—=
SANN
I
—=
w

Directional O/C Relay (Argus)

Case, I/0 and Fascia

s—|—|—|O|l~

Size 4 moulded case, 4 CT, 3 VT, 9 binary inputs, 6 binary outputs, 10 LEDs

Measuring Input
1AI5A, 40V to 160V, 50 Hz/60 Hz 38

1 AI5 A, with SEF input, 40 V to 160 V, 50 Hz/60 Hz 39
1 A5 A, 50 Hz/6 OHz with SEF input, 63.5 /110 V 40

gl d| wW|l—|—|[—|—|—|—|0O]| o

Auxiliary Voltage
AC 60 V to AC 240 V/DC 60 V to DC 240 V, binary input threshold AC 44 VIDC 44 V

AC 60 V to AC 240 VIDC 60 V to DC 240 V, binary input threshold AC 88 V/IDC 88 V
DC 24V to DC 60V, binary input threshold DC 19 V

<A = — = — = — = — [ — = O e

Protective Cover

Standard version — no cover

Plastic cover with 1 push button for test/reset

Communication
Front port: USB and rear port: RS-485 supporting IEC 60870-5-103 or Modbus RTU or DNP3

N —|—|—|—— === |—|—=|—|—=| = —=|—=|— == —|—|O

Front Fascia

N|—|—|— == === |—=|—=|=|=|= == |—=|=|—=|=|=|—=|—|—|O

Standard version — with breaker control push buttons

Protection and Supervision Function Packages

Standard version — included in all models

27 Undervoltage protection — 3-phase

32 Power protection

32S Sensitive power protection 3°

37 Undercurrent protection — phase

37G Undercurrent earth fault — measured 38

37SEF Undercurrent earth fault - sensitive 32

46BC Broken conductor detection

46NPS Negative sequence overcurrent protection

47NPS Sequence overvoltage protection

49 Thermal overload protection

50 Instantaneous overcurrent — phase
50AFD Arc flash detection 41
50BF Break capacity limit

50G Instantaneous earth fault — measured 38

— B N [ [ [ B S | S N [ [ [ S R (RS N N . O

— B — I — B — e e e e e [ e e e e e e I e [ e =

50GLC Line-check overcurrent protection

38 A4CTis configured as 3PF + EF
39 4CTis configured as 3PF + SEF
40 4CT is configured as 3PF+SEF and this hardware supports Directional Earth fault V,/l, Phase angle measurement function as per CEI 0-16:2012

specification. Refer to setting range for 7SR1004-5xx20-2CAO for 50SEF and 50SEFLC functions. 81I_THD function is not available.
41 Refer 7XG31XX documents for Arc Fault Interface Module and sensor ordering information.
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50LC Line check

50N Instantaneous earth fault — calculated

50SEF Instantaneous sensitive earth fault — measured 39

50SEFLC Line check sensitive earth fault — measured

51 Time-delayed overcurrent — phase

51CL Cold load overcurrent — phase
a2 51G Time delayed earth fault — measured 32

51N Time-delayed earth fault — calculated

51SEF Time-delayed sensitive earth fault — measured 3°

51V Voltage-dependent overcurrent protection

55 Power factor

59 Overvoltage protection — 3-phase

59N Neutral voltage displacement

60CTS CT supervision

60VTS VT supervision

64H Restricted earth fault protection — high-impedance

67 Directional overcurrent — phase

67G Directional earth fault — measured

67N Directional earth fault — calculated

67SEF Directional sensitive earth fault — measured

67SEF Directional sensitive earth fault — measured 3VO0/10, ¢ (Resonant and Isolated Networks)*°

74CC Close-circuit supervision

74TC Trip-circuit supervision

81 Frequency protection — "f>" or "f<"

81HBL2Inrush current detection 42

81I_THD Total harmonic distortion supervision

86 Lockout

Programmable logic

Standard Version — Plus

79 Automatic reclosing

Conformal Coat

Standard version - No conformal coating on PCBA

Conformal coating on PCBA

eo o — BN — (SN N S S S N S S

Special version 43

g———-——9g——————|—\—=\=—==-==—=\—\—|\—\====-V—=======

SN — SN — S [ S S NS S (SN _ S S (PSSR S RS e QRS S Sl e

Y — B B B B e e e e B B e N B [ e [ [ [

Ol — = [ N e e [ [ e [ [ [ [ I [ [ = e =

S| — (=N — =y Sy e S| ESS _ e RS Sy S (RS S R [ R [ [ ==

42 Not available on SEF input

43 Special version for Turkey market with thermal withstand capability of 500 A (5 A CT), 1 sec and supporting Turkish scripts. Applicable only for MLFBs

7SR1004-3xx20-2Dx0-ZY20.
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Ordering Information - 7SR105 Motor Protection Relay

11234 |5]|6
7SR105 Rho 7|S|R|1]0]|5

Case, I/0 and Fascia

N
o
N
4
N
N
|
-
w
N
~
-
Ul
N
(o))

w — 0 N
|

Size 4 moulded case, 4 CT inputs, 6 binary inputs, 6 binary outputs, 10 LEDs

Measuring Input
1 AI5 A, 50 Hz/60 Hz

N|—|—|—|—=| o]

Auxiliary Voltage
AC 60 V to AC 240 VIDC 60 V to DC 240 V, binary input threshold AC 44 VIDC 44 V

DC 24V to DC 60V, binary input threshold DC 19 V

—|r|—|—|—|—[—|—|—|O| v

Protective Cover

> —|—|—|—|—=|—=|—=|—=|—|—|—| o

Standard version — no cover

Communication
Front port: USB and rear port: RS-485 supporting IEC 60870-5-103 or Modbus RTU or DNP3

Nl — = — = — = — = — = — B — = o

Temperature Input
Without RTD

6 RTD input

o — B — e e e e W

Front Fascia

Nol—[——=|—|—=|—=|—=|—=|—=[—=[=|=|=|—|—=|—|—=|—|—|—[—| o

Standard version — with breaker control push buttons

Protection Function Packages

Standard version — included in all models

14 Locked rotor protection

37 Undercurrent protection — phase

46 Phase unbalance protection

46PhRev Phase reversal

48 Starting-time supervision

49 Thermal overload protection

50 Instantaneous overcurrent — phase
50BCL Break capacity limit
50BF Circuit-breaker failure protection — 3-pole

50G Circuit-breaker failure protection — 3-pole

50N Instantaneous earth fault — calculated

51 Time-delayed overcurrent — phase

51G Time delayed earth fault — measured

51N Time-delayed earth fault — calculated
66 Number of starts
74CC Close-circuit supervision

74TC Trip-circuit supervision

81B Backspin monitor

CB counters
I"2T CB wears
Programmable logic

Standard Version Plus

wll — B — Bl — ol — Bl — Bl — Bl — Bl — Bl — Bl — Bl — Bl — Nl — B — Bl — Bl — ol — Bl — ol — B — B — Bl — Bl — el — Nl
—_———_—_—_ - - - - - - - - - - — - |- — | — O

Additional function in temperature input version model
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Additional Functionality | |1 L]0
Without conformal coating A 1]

With conformal coating B 0]
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The following information is applicable to all devices in the 7SR1
range.

Data Acquisition - Via Communication Interface

Sequence of event records

Up to 1000 events are stored and time tagged to Tms resolu-
tion.

Fault Records

The last 10 fault records are displayed on the relay fascia and
are also available through the communication interface, with
time and date of trip, measured quantities and type of fault. (5
records for 7SR1102-1*A12-*AA0 versions).

Waveform recorder

The waveform recorder stores analogue data for all poles and
the states of protection functions, binary inputs, LEDs and
binary outputs with user settable pre & post trigger data.

A record can be triggered from protection function, binary
input or via data communications. 10 records of 1 second dura-
tion are stored. (8 records for the 7SR18 and 5 records for
7SR1102-1*A12-*AA0 versions).

Demand Metering

A record of demand is available. The demand minimum,
maximum and average values for currents, frequency and if
applicable, voltages and real, reactive and apparent power, over
a user selectable period of time, is displayed and available via
data communications. Typically this is set as a rolling value for
the last 24 hours.

Real Time Clock

The time and date can be set and are maintained while the relay
is de-energised by a back up storage capacitor. The time can be

synchronized from a binary input pulse or the data communica-

tion channel.

Data Storage and Communication
Standard Communication Ports
Front USB port + Rear RS485 port

Additional Optional Communication Ports

2x Electrical RJ45 Ethernet ports

2x LC Fibre Optic Ethernet ports

Standard Protocols

IEC60870-5-103, DNP3.0 or Modbus RTU

User Selectable with programmable data points
Optional Protocols

IEC61850 (E6 Case)

Ethernet Redundancy Protocols:

Standard in all IEC61850 models:

PRP (Parallel Redundancy Protocol)

RSTP (Rapid Spanning Tree Protocol)

HSR (High-availability Seamless Redundancy)
Data

Event Records — User Configurable

Fault Records

Waveform Records
Measurands

Commands

Time Synchronism

Viewing and Changing Settings
Serial Communications

The relay offers a USB serial port as standard on the front of

all units. All of the relays functions can be set on a PC using
Reydisp Evolution via the USB port. The connection is made with
a USB cable and operates with a ‘plug and play’ connection,

so no pre-setting of the relay is required. The front port can

be switched off or set to use either the DNP3.0, MODBUS-RTU,
IEC60870-5-103 and ASCII protocols for testing purposes.

A rear RS485 electrical connection is available on all units for
system interface connections. An internal terminating resistor is
provided, which can be connected into the circuit by adding a
wire loop between the relevant terminals.

Foam Fam
—’:— —'— Ext Wire loop to)
To Control System | | Include line
| | terminating Res|
14, 14
| 18-
| | ZD-ZI
| |
RS485 Screened L RS485 Screened —L
twisted pair twisted pair Rear teminals

Figure 2.3/1 Typical RS485 connection

The rear RS485 can be user selected to be OFF, IEC60870-5-103,
MODBUS RTU or DNP3.0 protocol.

IEC61850

IEC61850 communication is available through an optional
EN100 communication module. The EN100 Module can be
ordered with either 2x Electrical RJ45 or 2x Fibre optic LC
Ethernet ports.

Information on IEC61850 functionality can be found in the
following 7SR1 documents:

Model Implementation Conformance Statement (MICS)
Protocol Implementation (PICS,PIXIT & TICS)

Ethernet Communications

IEC 61850

IEC61850 communication is available through an optional
EN100 communication module. The EN100 Module can be
ordered with either 2x Electrical RJ45 or 2x Fibre optic LC
Ethernet ports.

Information on IEC61850 functionality can be found in the
following 7SR157 documents:

Model Implementation Conformance Statement (MICS)
Protocol Implementation Conformance Statement (PICS)

Protocol Implementation Extra Information for Testing (PIXIT
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Reydisp Evolution

Reydisp Evolution is a Windows based software tool, providing
the means for the user to apply settings, interrogate settings
and retrieve events and disturbance waveforms from the device
and is common to the entire range of Reyrolle protection relays.

0 reven oo ———— T TP

B Edt U Belwy Opbons Widow Hep

BETHSEX 4RLRIFIWEY A iHOE

% Sctlings Editor (Group 2) (Unktitied) 1|
srmmlum | config_Settings | ] | LED atrix |
S @ Setting: Paramater [ Range | walue
- Svoren conFic £ System Frequancy (50.60) e
=1 CTAT CONFIG B Setting Dependencies (Dis abled. Enabled)
@l FUNGTION ConnG £ Oafaut Sereens Timer (o#.50)
£ Backlght timer ()

B Curr Set Display (xNom..Secondary)
El e curr setDizplay (xNom. Secandary}
5| SEF/REF Curr Set Display (xNom..Seeondary)
E export Pamer/Lag Var (#ve/eve. . vel-ve)

B Dot b ader Window (Untitied) =lolx)

DATA STORAGE

System | Config | INF | Notes Al Signals | analogues | Diitals |

(HY Line Ta  0.003xIn ~0.010x1n] 2
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VATATAVAVAIATAVAVAIATAYAVAY

0.00700
Max 1418zln)
Miny +1.417xIn|

AAAAAAAAAAAAAAA mﬁ&
ATAATATAVATAVAVAVAYA'AVATA'

fviine la  0.005%0n

¥ Line 1 -0.002:0n

1%l

MY Line Ic-0.00251n

1 Events = 19 (Untitied) |
System Event Record |
Tine == [acetoal =

| et
4
'1 »
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0L:49:27.570,01/01/2000  Overcurrent Raised Sertings changed

[Address 1 : ARGUS- 1175022 : ARGUS-M-75R22
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Figure 2.3/2 Typical Reydisp Evolution Screenshot

Language Editor

The Language editor software gives the user the ability to
customize the text displayed in the relays, Menu structure and
instrumentation views. The tool allows a language file to be
created and transferred to the relay also containing Western
European characters.

=lolx|
Fle  Options  Help
Ssttings Text | Meters Text| Mise Text| All Text| Log |
Original Setting Text Alternate Setting Text

) SYSTEM CONFIG B test 2
[ cT/vT CONFIG [ CTAT CONFIG

[} FUNCTION CONFIG

[Z) CURRENT PROT'N
5] FHASE OVERCURRENT
[ voLTace conT asc
[ coLo LoaD

[) DERIVED E/F

[ SENSITIVE E/F

[ RESTRICTED E/F
[2) NP3 OVERCURRENT
[23 UNDER CURRENT
3 THERMAL

[ VOLTAGE PROTT

[ superwIsION

[ conTROL & LOGIC

[ INPUT CONFIG

[ INPUT MATRIR

[2) BINARY INPUT CONFIG
[Z) GENERAL ALARMS

-} REVLOGIC ELEMENT

-] OUTRUT CONFIG

[£] B MAINTENANCE

[) DATA STORAGE

[ coMmunIcaTIONS

[} FUNCTION CONFIG

[Z) CURRENT PROTN

) FHASE OVERCURRENT
[ voLTacE conT o/C
£ cotb Loao

@[] DERIVED E/F

#-[7) SENSITIVE E/F
+-[) RESTRICTED E/F
+-[] NPS OVERCURRENT
#-[2) UNDER CURRENT
0[5 THERMAL

[1 VOLTAGE PROT

[ supeRwISION

[ conTRoL & LOGIC

£ INPUT CONFIG

[ INPUT MATRI

[2) BINARY INPUT CONFIG
[Z) GENERAL ALARMS
[*] REVLOGIC ELEMENT

[53 OUTRUT CONFIG

[ CB MAINTENANCE

[) DATA STORAGE

[ communicaTIONs

Iean Legend ———————————————————
[} menu Folder
Setting With Definable Options
| Setting With Fixed Cptions

Expand All | cCollapse All

Setting Type:
Setting Value Text:

| Alternate

Figure 2.3/3 Typical Language Editor Screenshot

Communications Editor

To facilitate easier interfacing to a substation the relays default
Protocol configuration may be modified using the communica-
tion editor software tool.

The communication editor is a PC based software package
provided within the Reydisp software suite which allows modifi-
cation of the IEC60870-5-103, DNP 3.0 and MODBUS Protocols.

Soiven | Gimivan | NVERT | CROBMASK Enabled | Descrption
@2 =z slres lruseon o = [l
@2 =z slree lFuseon O = a2
O =z slrwe slruiseon o "

@2 =z slree slPuseon o
@2 2 sl fFuseon Gl
Q: =l Sfruiseon o
@z SJFuseon o
Q2 fPuiseon o
@z S[Fiseon g
@z sl =lFuiseon o
@2 =z slres lruiseon o
@2 =z slree fFuseon o
@2 =z sl clruiseon o
@2 =z slree slruseon o
@z SlFuiseon o
=0 <fPuiseon o
=0 =[Fuseon o r
@2 FuisEon o
@z PuLsEon o
@z 2 FuLsEon o
@ = Fuise on o
Q: FuLsEon o
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Figure 2.3/4 Typical Communications Editor Screenshot

Curve Editor

The Curve Editor tool can be used to add user defined character-
istics for use by any of the Voltage, Current or Thermal IDMTL
elements.

. Untitled Curve - Reyrolle Curve Editor (Current Curve) — E‘ﬁuj
Fle Edit View Reference Curves Help
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Figure 2.3/5 Typical Curve Editor Screenshot

Reydisp Manager

Reydisp Manager is a Windows based application which enables
configuration of multiple Reyrolle devices.

It provides the following features:

® Project based handling of all features of multiple devices to
allow engineering of IEC61850 projects.

® Template based structure allowing offline configuration
Configure and store device settings for all settings groups
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® Create and edit graphical logic diagrams

e Configure data points and options for serial protocols
® Configure Language

® Configure User Curves

e Update device firmware

Please refer to the Reydisp Manager User Guide for further infor-
mation.
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Figure 2.3/6 Typical Reydisp Manager Screenshot
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Figure 2.3/7 Typical Settings Editor Screenshot

Figure 2.3/8 Typical Reylogic Express graphical logic editor Screenshot

Case Dimensions
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7SR11 and 7SR12 Non-Directional/Directional Overcurrent
Relays

Description

The 7SR11 & 7SR12 are overcurrent protection relays developed
to enhance the Argus family of products by providing a familiar
product using the latest generation of hardware technology.

The 7SR11 provides overcurrent and earth fault protection,

the 7SR12 comes with additional voltage inputs providing direc-
tional protection. Both relays are available in single and four
pole variants.

Housed in a 4U high, size E4 or E6 (Optional IEC61850 model)
cases, these relays provide protection, monitoring, instrumen-
tation and metering with integrated input and output logic,

data logging & fault reports. Communication access to the relay
functionality is via a front USB port for local PC connection,

a rear electrical RS485 port for remote connection & optional
IEC61850 communication through two rear Ethernet ports (Elec-
trical or Optical).

Function Overview

Protection

37 Undercurrent

46BC Broken Conductor / Load Unbalance
46NPS Negative Phase Sequence Overcurrent
49 Thermal Overload

50 Instantaneous Overcurrent

50G/N/SEF Instantaneous Earth Fault

50AFD Arc Flash Detection (6 zones)

50BF Circuit Breaker Fail

51 Time Delayed Overcurrent

51GIN/SEF Time Delayed Measured/Derived/Sensitive Earth Fault
64H High Impedance REF

27159 Under/Over Voltage

47 Negative Phase Sequence Voltage
51V Voltage Controlled Overcurrent

59N Neutral Voltage Displacement

67/50 Directional Instantaneous Overcurrent
67/50G/IN  Directional Instantaneous Earth Fault
67/51 Directional Time Delayed Overcurrent

67/51GIN  Directional Time Delayed Earth Fault

32 Directional Power

32S Directional Sensitive Power
55 Power Factor

81HBL2 Inrush Detector

81 Under/Over Frequency

Line Check/Switch onto Fault

Supervision

60CTS CT Supervision
74TICCS Trip & Close Circuit Supervision
60VTS VT Supervision

Control
79 Auto Reclose
86 Lockout

CB Control
Features

Cold Load Settings

Four Settings Groups

Password Protection — 2 levels

User Programmable Logic

Self Monitoring

Circuit Breaker Trip and Maintenance Counter
Trip Timers

User Interface

20 Character x 4 Line Backlit LCD
Menu Navigation Keys

9 User Programmable Tri-colour LEDs
User Language Configuration

Monitoring Functions

Primary/Secondary Current Phases and Earth Direction
Primary/Secondary Line and Phase Voltages
Apparent Power and Power Factor

Real and Reactive Power

W Hr & VAr Hr Forward and Reverse

Historical Demand Record

Positive Phase Sequence (PPS) Voltage & Current
Negative Phase Sequence (NPS) Voltage & Current
Zero Phase Sequence (ZPS) Voltage

Frequency

Direction

Binary Input/Output status

Trip circuit healthy/failure

Time and date

Starters

Fault records

Event records

Energy
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Circuit breaker trip counters
12t summation for contact wear

Hardware

1 CT 3 Binary Inputs 5 Binary Outputs

4 CT 3 Binary Inputs 5 Binary Outputs

4 CT 6 Binary Inputs 8 Binary Outputs

4 CT 4 Bin.In. 8 Bin.Out. (segregated rear terminals)

1 CT 3 VT 3 Binary Inputs 5 Binary Outputs

4 CT 3 VT 3 Binary Inputs 5 Binary Outputs

4 CT 3 VT 6 Binary Inputs 8 Binary Outputs

4 CT 3 VT 4 Bin. In. 8 Bin.Out. (segregated rear terminals)

Application

The Argus is a numerical overcurrent protection relay intended
for use on distribution and industrial networks. It provides a
highly comprehensive functional software package with a range
of integral application functions aimed at reducing installation,
wiring and engineering time. An extensive range of metered
values can be viewed on the front LCD or at a remote point via
the communication channel.

The integrated control feature allows operation of a single
circuit breaker and monitoring of its trip and close circuits
(except 7SR1102-1*A12-*AA0 models).

Function Matrix

51 | Time Delayed Overcurrent HE N | N |

51G | Measured Time Delayed | N | | ]
Earth Fault

51S | Measured Time Delayed n | ] u

EF | Sensitive Earth Fault

51N | Derived Time Delayed Earth [ BN B | [ BN |
Fault

55 | Power Factor [ N |

59 | Overvoltage [ BN BN BN |

59N | Neutral Voltage Displace- [ BN BN BN |
ment

64H | High Impedance Restricted [ BN BN BN BN BN BN BN BN |
Earth Fault

67 | Directional Overcurrent [ I |

67G | Directional Measured Earth [ ] ]
Fault

67S | Directional Sensitive Earth ] ]

EF | Fault

67N | Directional Derived Earth | BN |
Fault

81H | Inrush Detector | | B B | | N |

BL

81 | Under/Over Frequency [ BN BN BN |

CONTROL/MONITOR

51c | Cold Load - Phase Only [ N | [ N |

60C | CT Supervision [ N B  m

TS

60V | VT Supervision | B BN B

TS

74Tl | Trip & Close CircuitSupervi- |m |'®m | ®m ® | ® | ® = | ®H =

CCS |sion

79 | Autoreclose O|O oO|oO

86 | Lockout AN BN BN BN BN BN BN BN |
Line Check/SOTF [ BN | [ BN BN BN BN BN |

Key -

o W - Included as standard

e [ - Ordering option

27 |Undervoltage [ BN BN BN |

32 | Directional Power | BN |

32S | Directional Sensitive Power ]

37 | Undercurrent | W | | N BN BN BN BN |

46B | Broken Conductor / Load [ N B | BN |

C Unbalance

46N | Negative Phase Sequence | B | | B |

PS | Overcurrent

47 | Negative Phase Sequence H | u
Voltage

49 | Thermal Overload | W | | W |

50 | Instantaneous Overcurrent | B BN | | BN |

50G | Measured Instantaneous [ ] [ B [ ] | ]
Earth Fault

50S | Measured Instantaneous ] | ] | ] | ]

EF |Sensitive Earth Fault

50N | Derived Instantaneous Earth | B B | | W
Fault

50A | Arc Flash Detection [ W | [ I |

FD

50B | CB Failure | BN BN | [ W |

F

7SR11 Functional Diagrams
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Figure 2.3/11 Single Pole Overcurrent Relay
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7SR11 75R12 Functional Diagrams
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Figure 2.3/13 Four Pole Overcurrent Relay Version C Software

Optional

Figure 2.3/15 Four Pole Directional Overcurrent Relay

Notes

® |[tems shown dotted are only available in some models; please
refer to the Ordering Information Section.

® The use of some functions are mutually exclusive
Description of Functionality
27/59 Under/Over Voltage

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if voltage exceeds
setting for duration of delay.

126 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0



Main Protection

7SR1 Range — 7SR11 and 7SR12 Non-Directional/Directional Overcurrent Relays

32 Power

Each element has settings for pickup level, Definite Time Lag
(DTL) delay and Direction. Each element can be set as Under or
Over power, to operate from Apparent , Real or Reactive power
and can be set for any phase or all three phases.

32S Sensitive Power

This is provided in 4 pole SEF relays and provides elements oper-
ated by single phase measured current in the ISEF input. Each
element has settings for pickup level, Definite Time Lag (DTL)
delay and Direction. Each element can be set as Under or Over
power, to operate from Apparent, Real or Reactive power.

37 Undercurrent

Each element has settings for pickup level and Definite Time Lag
(DTL) delays. Operates if current falls below setting for duration
of delay.

46BC Phase Unbalance/Broken Conductor

Element has settings for pickup level and DTL delay. With the
circuit breaker closed, if the NPS: PPS current ratio is above
setting this could be due to a broken conductor.

46NPS Negative Phase Sequence Overcurrent

Each element has user settings for pickup level and IDMTL or
DTL delay, operates if NPS current exceeds setting and delay.
NPS current elements can be used to detect unbalances on the
system or remote earth faults when a delta-star transformer is in
circuit.

47 Negative Phase Sequence Voltage

Each element has settings for pickup level and Definite Time
Lag (DTL) delays. Operates if NPS voltage exceeds setting for
duration of delay.

49 Thermal Overload

The thermal algorithm calculates the thermal states from the
measured currents and can be applied to lines, cables and
transformers. Alarm outputs are given for thermal overload and
thermal capacity.

508BF Circuit Breaker Fail

The circuit breaker fail function may be triggered from an
internal trip signal or from a binary input. Line currents and
earth currents are monitored following a trip signal and an
output is issued if any current is still detected, above setting,
after a specified time interval. Alternatively, if the trip is from a
mechanical protection the circuit breaker position can be used
to determine a failure. A second time delay is available to enable
another stage to be utilized if required. An input is also available
to bypass the time delays when the circuit breaker is known to
be faulty.

51c Cold Load Protection

If a circuit breaker is closed onto a ‘cold’ load, i.e. one that has
not been powered for a prolonged period, this can impose a
higher than normal load-current demand on the system which
could exceed normal settings. These conditions can exist for an
extended period and must not be interpreted as a fault. To allow
optimum setting levels to be applied for normal operation, the
cold load pickup feature will apply alternative current settings

for a limited period. The feature resets when either the circuit
breaker has been closed for a settable period, or if the current
has reduced beneath a set level for a user set period.

50/51 Phase Fault

50 INST/DTL and 51 IDMTL/DTL elements provide overcurrent
protection, each with independent settings for pickup current,
time-multiplier (51) and time-delays. User can select IEC or ANSI
time current characteristics. The IDMT stage has a user program-
mable reset characteristic, either DTL or shaped current ~ time
reset characteristic, to improve grading with electromechanical
protection.

50G/51G/50N/51N Earth Fault/Sensitive Earth Fault

Two earth fault measurement modes are available. One mode
directly measures the earth current from an independent CT,
or the residual connection of the 3 line CTs. This input can be
ordered as either earth fault or sensitive earth fault (50G/51G).

The second mode derives the earth current internally from the 3
phase CT inputs to give earth fault (50N/51N). 50 INST/DTL and
51 IDMTL/DTL elements provide overcurrent protection, each
with independent settings for pickup current, time-multiplier
(51) and time-delays. User can select IEC or ANSI time current
characteristics. The IDMT stage has a user programmable reset
characteristic either DTL or shaped current ~ time reset charac-
teristic to improve grading with electromechanical protection.

The directional SEF element is also suitable for use on compen-
sated networks.
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51V Voltage Controlled Overcurrent

Each phase shaped overcurrent element can be independently
controlled by the level of measured input voltage. For applied
voltages above setting the 51-n element operates in accordance
with its current setting but for voltages below the setting a
multiplier is applied to reduce the 51-n pick up current setting.

50AFD Arc Flash Detector

The 7SR1 relays can be used with the 7XG31 ReyArc range of
Arc Flash Detection devices. Arc fault protection is a technique
employed for the fast clearance of arcing faults on busbars,
within metal clad switchgear & associated cable boxes. The
arc is detected using an optical sensor & the signal input to a
protection device which also monitors the load current on the
system. A trip signal can be achieved in less than 10 ms using
arc detection only or within 20 ms when using overcurrent
check.

55 Power Factor

Each element has settings for Under or Over Power Factor
pickup level, Definite Time Lag (DTL) delay and Lead/Lag Direc-
tion. Each can also be set for any phase or all three phases
operation.
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59N Neutral Overvoltage

Neutral overvoltage can be used to detect earth faults in high
impedance earthed or isolated systems.

Operates if the neutral voltage exceeds setting for duration of
delay.

60CTS CT Supervision

The relay has two methods of CT supervision.. The 7SR11 moni-
tors each phase current input and operates if any one or two
inputs fall below the setting. The 7SR12 has the above method
and an addition method that considers the presence of negative
phase sequence current, without an equivalent level of negative
phase sequence voltage, for a user set time as a CT failure.

Both element types have user operate and delay settings.

60VTS VT Supervision

The VT supervision uses a combination of negative phase
sequence voltage and negative phase sequence current to
detect a VT fuse failure. This condition may be alarmed or
used to inhibit voltage dependent functions. Element has user
operate and delay settings.

64H Restricted Earth Fault

The measured earth fault input may be used in a 64H high impe-
dance restricted earth fault scheme to provide sensitive high
speed unit protection. A calculation is required to determine the
values of the external series stabilising resistor and non-linear
shunt resistor which can be ordered separately.

67/67N Directional Control

Phase, earth and sensitive earth fault elements can be direction-
alised. Each element can be user set to Forward, Reverse, or
Non-directional. Directional Phase Fault elements are polarised
from quadrature voltage. Derived earth fault elements can be
user set to be polarised from residual voltage or negative phase
sequence voltage. Measured earth fault elements are polarized
from Vo.

74T/CCS Trip and Close Circuit Supervision

The trip or close circuit(s) can be monitored via binary inputs.
Trip circuit failure raises an HMI alarm and output(s).

81HBL2 Inrush Restraint

Where second harmonic current is detected (i.e. during trans-
former energisation) user selectable elements can be blocked
and an alarm given.

81 Under/Overfrequency

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if frequency exceeds
setting for duration of delay. Typically applied in load shedding
schemes.

Standard Version — Plus 79 Auto-Reclose

A high proportion of faults on an overhead line network are
transient and can be cleared quickly by high speed tripping
followed by an automated circuit breaker reclose sequence.

The function provides independent phase fault and earth fault /
sensitive earth fault sequences of up to 5 trip i.e. 4 reclose
attempts before lockout. An auto-reclose sequence can be user

set to be initiated from internal protection operation or via
binary input from an external protection.

Programmable Logic

The user can map binary inputs, protection elements, LEDs and
binary outputs together in a logical scheme. Up to 4 logic
equations can be defined using standard logic functions e.g.
Timers, AND/OR gates, Inverters and Counters to provide the
user required functionality. Each logic equation output can be
used for alarm & indication and/or tripping.

Virtual Inputs/Qutputs

There are 8 virtual inputs/outputs to provide internal logical
states to assist in the application of the functions. Each virtual
1/0 can be assigned in the same way as a physical /0.

Circuit Breaker Maintenance

Two circuit breaker operations counters are provided to assist
with maintenance scheduling. The maintenance counter records
the overall number of operations and the delta counter records
the number of operations since the last reset.

An 12t summation counter provides a measure of the contact
wear indicating the total energy interrupted by the circuit
breaker contacts.

Each counter has a user set target operations count which,
when reached, can be mapped to raise alarms/ binary outputs.
A CB Trip Time meter is also available, which measures the
time between the trip or open command being issued and the
auxiliary contacts changing state.

Control Mode

The relay has a control menu with access to commonly used
command operations (except 7SR1102-1*A12-*AA0 models).
Access to the control commands is restricted by a 4 char-

acter control function password. Each command requires a
select then execute operation, if the execute operation is not
performed within a time window the command is aborted. The
following control functions are available:

® CB Operation

® Auto Reclose In/Out

® Auto Reclose Trip & Reclose
® Auto Reclose Trip & Lockout
® SEF In/Out

® |nst Prot In/Out

® Hot Line Working In/Out
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Figure 2.3/18 Example of Control Function View

Construction

The relay is housed in a 4U high, size E4 or E6 (Optional
IEC61850 model) case with a removable clear fascia cover. The
fascia cover can be ordered with or without two push buttons
to allow the user to view the settings and instruments without
removing the cover.

Two handles are provided to allow the relay to be withdrawn
from its case, contacts in the case ensure that the CT circuits and
normally closed contacts remain short circuited when the relay
is withdrawn.

The rear terminal blocks comprise M4 female terminals for ring
crimp wire connections, to provide a secure and reliable termi-
nation.

Figure 2.3/19 Rear view of relay (E4 Case)
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Figure 2.3/21 Front view of relay (E4 Case with push buttons)

Figure 2.3/20 Rear view of relay with 2x LC Fibre Optic ports (E6 Case
with IEC61850)
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B

Figure 2.3/22 Front view of relay (E6 Case with IEC61850)
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Figure 2.3/23 User Interface

The operator interface is designed to provide a user friendly
method of controlling, viewing menus, entering settings and

retrieving data from the relay. Five buttons are provided for
navigation around the menu structure.

LCD

A 4 line by 20 character liquid crystal display with power save
operation indicates the relay identifier, settings, instrumenta-
tion, fault data and control commands. Up to 6 user program-
mable general alarms can be configured to display your own

indications on the LCD.
LEDs

A green steadily illuminated LED indicates the ‘Protection

Healthy’ condition.

9 user programmable LEDs are available eliminating the need
for expensive panel mounted pilot lights and associated wiring.
Each LED is tri-color (red, green, yellow) allowing for clear indi-
cation of the associated function’s state and has a label insert for

identification.

Relay Information

The device is identified by the rating label on the fascia. The
user can also give the device its own identity by editing the
‘Relay Identifier’ displayed on the LCD or space is provided to
place a slip in label giving the relays function.

Technical Data

For full technical data refer to the Performance Specification

Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 3 x Phase & 1 x Earth or Sensitive
Earth

Rated Current | 1TAI5A

Measuring Range 80 x1,

Instrumentation = 0.1 x || +1% I,

Frequency 50/60Hz

Thermal Withstand:

Continuous 3xl,

10 Minutes 3.5x1

2 Minutes 6x1

1 Second 100 A (1 A) 350 A (5 A)

1 Cycle 700A (1A) 2500A (5A)

Burden @ |, < 0.02VA (1A phase and Earth

element)

< 0.2VA (5A phase and earth
element)

Voltage Inputs

Nominal 40...160 Vpys
Operating Range 0... 200 Vpye
Instrumentation = 0.8 x V,, 1%V,
Burden @ 110V =<0.06 VA
Overvoltage Withstand 300 Vpys
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Auxiliary Supply

Rated DC Voltage

24V -250VDC
Operating Range 19.2 to 275V

Allowable super imposed AC
component

12% of DC voltage

Making Capacity:
Carry continuously 5Aacordc
Make and carry 20Aacordcfor0.5s
(LIR<40 ms and V <300 V) 30Aacordcfor0.2s
Breaking Capacity:
(=<5Aand<300V):
AC Resistive 1250 VA
AC Inductive 250VAatp.f.<0.4
DC Resistive 75 W
DC Inductive 30 Wat LIR<40 ms
50 WatL/R<10 ms
Unit Design
Housing E4 or E6(see dimension drawing)
Indication 20 Character 4 line Display

Relay Healthy LED

9 Tri Coloured User Programmable
Self or Hand Reset LED's

With-drawable Element

Yes

User Interface

5 Navigation Keys

Weight

Typical 3.1Kg

IP Rating installed with cover

IP 51 from front

IP Rating installed without cover

IP 20 from front

Rated AC Voltage 100-230 V AC 50/60Hz

Range 80 to 253 V rms AC

50/60Hz +5%

Power Consumption: Min (DC) 3.6W(6.1W with
IEC61850)
8.4W (11W with

Max (DC) IEC61850)

Min (AC) 9VA (14.5VA
with IEC61850)
17VA (23VA

Max (AC) with IEC61850)

Allowable breaks/dips in supply DC 50ms

(collapse to zero) AC 2.5/3 cycles
@50/60Hz

Binary Inputs

Number 3.40r6

Operating Voltage 19Vdc Range 19 to 320V
dc
Minimum
threshold 17V dc

88V dc Range 88 to 320V

dc
Minimum
threshold 68.75V
dc

Maximum current for operation 1.5 mADC

Pick Up Delay

User selectable 0 to 14,400,000
ms (up to 4 hours)

Drop Off Delay

User selectable 0 to 14,400,000
ms (up to 4 hours)

Binary Outputs

Number

5 or 8 (3 change over contacts)

Operating Voltage

Voltage Free

Operating Mode

User selectable - Self or Hand/Elec-
trical Reset or pulsed

Operating Time from Energizing
Binary Input

<20ms

Data Communication Interface

Communication Port

Front USB Type B

Rear RS485 2 wire electrical
IEC61850 optional ports:

2x Electrical RJ45 Ethernet
2x LC Fibre Optic Ethernet

Protocols

IEC60870-5-103
MODBUS RTU (Serial)
DNP3.0 O (Serial)
IEC61850 - optional

Fibre Optic Ethernet Data Commu-
nication Interface (IEC 61850
Option)

EN100 Fibre Optic Data Communication Interface

IEC 61850 Option

Physical

layer Fibre-optic

Connectors

Duplex LC 100BaseF in acc. With
IEEE802.3

Recommended fibre

62.5/125 pm glass fibre with
Duplex-LC connector

Transmission Speed 100 MBits/s
Optical Wavelength 1300 nm
Bridgeable distance 2 km
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EN100 Electrical Ethernet Data Communication Interface

IEC 61850 Option

Physical

Electrical

Connectors

RJ45 100BaseF in acc. With
IEEE802.3

Transmission Speed

100 MBits/s

Test Voltage (with regard to

500 VAC 50 Hz

socket)
Bridgeable distance

20m

Data Storage

Fault Record

10 (5 for 7SR1102-1*A12-*AA0).

Waveform Record

10 x 1sec
2 x 5sec
5 x 2sec
1 x 10sec

(5x1sec, 2x2sec, 1x5sec for
7SR1102-1*A12-*AA0)

Pre trigger 10...90%

Events

1000 1ms Resolution

Mechanical Tests

Vibration (Sinusoidal)

IEC 60255-27 & IEC 60255-21-1 Class |

Vibration response 0.5gn <5%
Vibration response 1.0gn <5%
Shock and Bump

IEC 60255-27 & IEC 60255-21-2 Class |

Shock response 5gn, 11 ms <5%
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms =5%
Seismic

IEC 60255-27 & IEC 60255-21-3 Class |

Seismic response

X-plane - 3.5mm =5%

displacement below
crossover freq (8-9Hz)
1gn and above

Y-plane — 1.5mm
displacement below

Mechanical Classification

Durability

>10° operations

Electrical Tests
Insulation
IEC 60255-27

Between any terminal and earth

2.0 kV AC RMS for 1 min

Between independent circuits

2.0 kV AC RMS for 1 min

Across normally open contacts

1.5 kV AC RMS for 1 min

Slow Damped Oscillatory Wave (High Frequency Disturbance)

IEC60255-26

Common (longitu- | 2.5 kV <5%
dinal) mode

Series (transverse) |1.0 kV <5%
mode

Electrostatic Discharge
IEC 60255-26

Front Cover Fitted

Discharge

Class IV, 15 kV Air |<5%

Front Cover

Removed Discharge

Class Ill, 8kV Air  |<5% ‘

Fast Transients
IEC 60255-26

Analog Inputs, Aux | 4kV
supply & 1/0

<5%

RS485 port 2kV

<5%

Surge Immunity
IEC 60255-26

Analog Inputs: Line | 4.0 kV
to Earth

<10%

Case, Aux Power & | 2.0 kV
1/0: Line to Earth

<10 %

RS485 Comms
port: Line to Earth

1.0 kV

No Data Loss

crossover freq (8-9Hz) Analog Inputs: Line | 1.0 kV <10 %
0.5gn above to Line
Case, Aux Power & |1.0kV * <10%

1/0: Line to Line
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In Protection

° NOTE

l * 50ms DTL pick-up delay applied to binary inputs

Performance
27/59 Under/Over Voltage

Number of Elements

4 Under or Over

Conducted Radio Frequency Interference Immunity

IEC 60255-26

0.15 to 80 MHz v <5%
Radiated Radio Frequency Emissions

IEC 60255-26

30 to 230 MHz 40 dB(pV)
230 to 10000 MHz 47 dB(pV)

Conducted Radio Frequency Emissions

Undervoltage

Operate Any phase or All phases
Voltage Guard 1,1.5...200V

Setting Range V_ 5,5.5...200V

Hysteresis Setting 0.0.1...80%

V, Operate Level 100% V,, 1% or +0.25V
Reset Level: =(100%-hyst) x Vop £1%
Overvoltage =(100%-+hyst) XV, +1%

Delay Setting ty,,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400s

Basic Operate Time :

0to1.1xV,
0t02.0xV,
1.1t00.5xV,

73ms +10ms
63ms +10ms

58ms +10ms

Operate time following delay.

0
thasic Hlgeay » 1% Or £10ms

Inhibited by

Binary or Virtual Input
VT Supervision

Voltage Guard

32 Power (7SR12)

Number of Elements

2 Forward or Reverse

Operate

P,QorS

U/C Guard

0.05t0 1.0x 1,

Setting Range S,

0.05t02.0xS,

Operate Level S,

100%S,, 5% or+2% S,

st =

Reset Level: -

295% S,

Quasi-peak Average
0.15t0 0.5 MHz |79 dB(uV) 66 dB(uV)
0.5 to 30 MHz 73 dB(pV) 60 dB(uV)

Radiated Immunity

IEC 60255-26

80 MHz to 1000 MHz Sweep 10 Vim

1.4GHz to 2.7GHz Sweep 10 VIm
80,160,380,450,900,1850,2150 |10 V/m

MHz Spot

Climatic Tests

Temperature

IEC 60255-1 & IEC 60068-2-1/2

Operating Range -10°C to + 55°C
Storage Range -25°Cto + 70°C

Basic Operate Time: -

1.1 xS, (over)
2.0 xS, (over)
0.5 x S, (under)

60ms + 10ms
45ms + 10ms

30ms = 10ms

Humidity
IEC 60255-1 & IEC 60068-2-78

Delay Setting ty,,

0 to 14400s

Operate time following delay.

0
toasic Helay » £1% Or £10ms

Inhibited by

Undercurrent Guard, VTS

32S Sensitive Power (75R12 SEF)

Operational test

56 days at 40°C and 93% relative
humidity

Cyclic Temperature and Humidity

IEC60255-1 & IEC 60068-2-30

Number of Elements

2 Forward or Reverse

Operate

P,QorS

U/C Guard

0.005to 1.0 x|,

Setting Range S,

0.005t02.0x S,

Operational test

25°C to 55°C (outdoor equipment)
and 97/93 % relative humidity. 6 x
24h (12h+12h) cycles.

Operate Level

100% S, = 5% or + 2% S,

Reset Level: -

295%S,,
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Basic Operate Time: -

1.1 xS, (over)
2.0 xS, (over)
0.5 x S, (under)

60ms + 10ms
45ms + 10ms

30ms = 10ms

Basic Operate Time
0Vto 1.5xV,

O0Vto 10 x V,

80 ms £20 ms

55 ms +20 ms

Operate time following delay.

0
toasic Hldelay » £1% Or £10 ms

Delay Setting ty,,

0 to 14400s

Overshoot Time

<40 ms

Operate time following delay.

0
oasic Hldelay - £1% Or =10ms

Inhibited by

Undercurrent Guard, VTS

37 Undercurrent

Inhibited by

Binary or Virtual Input

49 Thermal Overload

Number of Elements

2 Phase and 2 EF/SEF

Operate

Any phase or ALL

Operate levels

Operate and Alarm

Setting Range I,

0.10,0.11...3.0x I,

Operate Level

100% I, 5% or =1% x |

g =

Setting Range I,

Phase and EF 0.05,0.10...5.0 x |
SEF 0.005,0.010...5.0 x I

Operate Level

100% I, 5% or =1% x | ,

& =

Current Guard

Phase 0.05,0.1...5.0 x I,

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400s

Time Constant Setting

1,1.5...1000 min

Operate time

I—:x.ir.l‘!-i' <

+5% absolute or £100 ms where Ip
= prior current

Alarm Level

Disabled, 50,51...100%

Basic Operate Time: 1.1 t0 0.5 x ||

35ms +10ms

Operate time following delay.

0
Tpasic +tdelay , 1% or +10ms

Overshoot Time

<40ms

Inhibited by

Binary or Virtual Input

50 (67) Instantaneous & DTL OC&EF (Directional)

Inhibited by

Binary or Virtual Input

46 Negative Phase Sequence Overcurrent

Operation - 7SR12 only

Non directional, Forward or
reverse

Elements

Phase, Derived Earth, Measured
Earth & SEF

Number of Elements

DT &IT

DT Setting Range I

0.05,0.10...4.0x I,

DT Operate Level

100% I, 5% or +1% x |

DT Delay Setting ity

0.00, 0.01...20, 20.5...100,101...
1000, 1010...10000, 10100...
14400 s

Number of Elements
2 x7SR11
4 x 7SR12

2/4 x OC

2/4 x Derived EF ‘N

2/4 x Measured EF ‘G’ where fitted
2/4 x SEF where fitted

DT Basic Operate Time
0to2xl,

0to5xl

40 ms =10 ms

30 ms =10 ms

DT Operate time following delay

+1% or =10 ms

tyasic Hielay £

basic

Setting Range |,

0.05,0.06...50 x I,
SEF 0.005...5 x I,

Time Delay 0.00...14400 s
Operate Level || 100% I, +5% or £1% x I
Reset level =95 % |y,

IT Char Setting

IEC NILVLELLTI, ANSI MI,VI,El & DTL

IT Setting Range

0.05..2.5

Tm Time Multiplier

0.025, 0.030... 1.6, 1.7... 5, 6...
100

Char Operate Level

105% I, =4% or +1% I,

st

Operate time:
50

50N

0to2xl,—35ms, £10 ms,
0to5xI,—25ms, £10 ms
0to2xl,—40ms, £10 ms,

0to5xI,—30ms, 10 ms

Overshoot Time

<40 ms

Operate time following delay

+1% or £10 ms

tbasic +tdelay 0=

Inhibited by

Binary or Virtual Input

47 Negative Phase Sequence

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

51(67) Time Delayed OC&EF (Directional)

Number of Elements 2
Setting Range V, 1,1.5...90V
Hysteresis Setting 0,0.1...80%

Operate Level

100% V,, 2% or 0.5V

Operation — 7SR12 only

Non directional, Forward or
reverse

Delay Setting ey

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400s

Elements

Phase, Derived Earth, Measured
Earth & SEF
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Number of Elements
2 x7SR11
4 x7SR12

2/4 x OC

2/4 x Derived EF ‘N
2/4 x Measured EF ‘G’
2/4 x SEF where fitted

Characteristic

IEC NI, VI, EI, LTI; ANSI MI, VI, El &
DTL

Setting Range |,

0.05,0.06...2.5x I,
SEF 0.005...0.5 x ||

508BF Circuit Breaker Fail

Operation

Current check - Phase and Meas-
ured Earth with independent
settings

Mechanical Trip

CB Faulty Monitor

Setting Range I,

0.05,0.055...2.0x |,

Time Multiplier

0.025,0.030...1.6,1.7...5,6...100

Time Delay

0,0.01...20s

2 Stage Time Delays

Timer 1 20...60000 ms
Timer 2 20...60000 ms

Operate Level

105% I, 4% or =1% x |

Operate Level

100% I, 5% or =1% x | ,

Minimum Operate time

IEC

ANSI

K
to szTm
!

A
=| o —+B|xT
tap [ﬂp—1+ Xim

+ 5% absolute or = 30ms

Disengaging time

<20 ms

Operate time following delay

Tcbf £1% or £2 ms

Triggered by

Any function mapped as trip
contact

Inhibited by

Binary/Virtual Input

Timer By pass

Yes, 50BF CB Faulty Input

55 Power factor (75R12)

Number of Elements

2

Follower Delay

0-20s

Reset

ANSI decaying, 0- 60 s

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

51V Voltage Controlled Overcurrent

Operation Under or Over, Lead or Lag
UIC Guard 0.05to 1.0

Setting Range PFs 0.05t0 0.99

Time Delays 0 to 14400s

Operate Level +0.05

Basic Operate time <70ms

Operate time following delay thasic Hlgelay = 1% OF = 10ms

Inhibited by

Undercurrent Guard, VTS

59N Neutral Voltage Displacement

Setting Range 5,5.5...200V
Operate Level 100% V,, 5% or +1% x V| Number of Elements DT&IT
Multiplier 0.25.0.3...1 x 511 DT Setting Range I, 1...100V
Inhibited by VT Supervision DT Operate Level 100% V,, 2% or 0.5V
DT Delay Setting ty,, 0 ...14400s
50AFD Arc Flash Detector : :
DT Basic Operate Time
76ms +20ms
Number of Zones 6, segregated outputs with and Lo 12, 63ms +20ms
without current supervision. 0Vto 10 xV
S
setting Range |, 1.2..10x1, DT Operate time following delay. |t g +tyep,, - =1% Or £20ms
Operate Level Iop 100% I, 5% or =1% x | IT Char Setting IDMTL & DTL
Reset level =95%l,, IT Setting Range 1...100V
Operate time: 50AFD Overcurrent Tm Time Multiplier(IDMT) 0.1...140
< 16ms Delay (DTL) 0...20s
Reset ANSI Decaying, 0...60s

AFD Zone Operate Time

< 25ms

Char Operate Level

105% V,, 2% or +0.5V

Inhibited by

Binary or Virtual Input
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60 Supervision

Control Functions

(@) 7SR11 Current CB Open/Close
7SR12 CurrentorV, &1, . Inst Prot INJOUT

VT npsizps EF IN/JOUT
SEF IN/JOUT

64H Restricted Earth Fault Hot Line INJOUT
Relay Mode Local/lRemote/Local or Remote

Setting Range SEF input 0.005, 0.006 ... 0.100, 0.105 Reset LED's & O/P's

23 ..0.950 I,
EF input 0.05, 0.055...0.95 x || . NOTE

Operate Level

100% I, 5% or =1%x ||

& =~

Time Delay

0.00... 14400s

Basic Operate Time

0to2xl,45ms £10ms

0to5xI,35ms =10ms

J  Notavailable in 75R1102-1%A12-*AR0

CB Maintenance
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Inhibited by Binary or Virtual Input
Trip Counter Total & Delta
74T/CCS Trip/Close Circuit Supervision 0...10000
Counts to AR Block 0...10000
Number of supervisable circuits 3 x Trip and 3 x Close Frequent Operations 0...10000
Number of Bl's Required 1 or 2 per function 12t Alarm 10...100000

79 AutoReclose

Operating Mode

Phase, Earth, SEF External

Number of Reclosures 4

Number of Trips 5

Dead Time 0...14400
Reclaim Timer 0...600
Lockout Reset CB, Timer & Bl

81 Under/Over Frequency

Number of Elements

4 Under or Over

Under Voltage Guard Yes/No

Setting Range Hz 43,43.01...68Hz
Hysteresis Setting 0,0.1... 2%
Operate Level 100% F, =10mHz
Operate Time Typical < 150ms
V, Operate Delay 0...14400s

7S5R11 Connection Diagram
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T Alternative 4BI+8BO
I without commen terminals
Bl 1 : Bl 4 r
|
l |
Bl 7 : BI 5 |
— |
[ [
e
I [ 7] I
Bl 3 | BIG B I
' [
| El |
[ [
5 | BO6 —— (1] |
> L BOT |
| Bos L— s :
| L

IECETB50

Data B A
Comms
8O 1 {Optional)
g LT
BO 2 Rear View
s Arrangement of terminals and modules
8 NOTES
BO 3 LLLTAL =]
.
Bl = Binary Input
IL3 BO = Binary Qutput
80 4 [ 10 ] y Outp
KN
BO 5 3 %)u Shows contacts internal to relay
L4 case assembly.
Contacts close when the relay
(% chassis is withdrawn from case

H

Figure 2.3/24 Diagram showing 7SR11 relay with 4 CT inputs, up to 6 binary inputs and 8 binary outputs.
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7SR12 Connection Diagram

BI 1
Bl 2
Bl 3
2.3
A
Screen g
<
B
Term.

Bl 4

BIS

Bl &

L2

IL3

4

BO 1

BO 2

BO 3

BO 4

BO S

Alternative 4BI+8B0O
without commaen terminals

I
BT

IECA1850
Data B A

Comms
{Optional)

Rear View
Arrangement of terminals and modules

NOTES
Bl = Binary Input
BO = Binary Qutput

%). Shows contacts internal to relay
case assembly.
Contacts close when the relay
:(% chassis is withdrawn from case

Figure 2.3/25 Diagram showing 7SR12 relay with 4 CT inputs, 3 VT inputs, up to 6 binary inputs and 8 binary outputs.
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Ordering Information - 7SR11 Argus Non-Directional
Overcurrent

1 3 6

10011112 - |13 14

—
Ul
-
(o)}

Nondirectional O/C Relay (Argus) 7 | S

Overcurrent and earth fault Protection relay

Protection Product

al—|—— | =|W!;

Overcurrent - Non Directional

O
|
I
I
|
I
|

Housing /O and Fascia
1 CT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs
4 CT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

C

AIC/
D

CID
CID

Ni=|—|=[—=[—=|—|—=| O]~
—|—|==|—==|=|—|O0|®

—|—=|—=[=|—[=|—|—|o|w
— === |=|=|=|—=|>

4 CT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs
4 CT, 4 Binary Inputs / 8 Binary Outputs, 10 LEDs 7

N w

Measuring Input
1/5 A, 50/60Hz »

[y ___ == ___ =

AIC/

1/5 A, 50/60Hz with SEF Input 2 3 CID

Auxiliary Voltage
PSU Rated: 24-250V DC / 100-230V AC. Bl threshold 19V DC (Rated: 24-250V DC / 100-120V AC)

PSU Rated: 24-250V DC / 100-230V AC. BI threshold 88V DC (Rated: 110-250V DC)

zlz|—|—|—

Communication Interface

Standard version - included in all models, USB front port, RS485 rear port (E4 Case)

CID
CID

Standard version - plus additional rear electrical Ethernet RJ45 (x2), E6 Case ©

| N2 —[—]|—|—|—|—]|—
NN N — — | — —|— — | —

Standard version - plus additional rear optical Ethernet duplex (x2), E6 Case ©

Protocol
IEC 60870-5-103 Modbus RTU and DNP3 (user selectable)
IEC 60870-5-103 Modbus RTU, DNP3 and IEC 61850(user selectable settings) ©

NN —((—

Relay Cover
Standard Version - No Push Buttons

e e e s E s e e E =

Push Buttons - Down and Right Arrows

Protection Function Packages
Basic version *

>l—|——|—[—|—[—|—|—|—

46BC 3) Broken conductor/load unbalance

50 3 Instantaneous phase fault overcurrent
50BF ? Circuit breaker fail

50G/50N Instantaneous earth fault

51 3 Time delayed phase fault overcurrent
51G/51N Time delayed earth fault

60CTS 3 CT Supervision

64H High impedance REF

74T&C Trip and close circuit supervision

86 Hand reset contacts
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Standard version

37 Undercurrent

46BC 2 Broken conductor/load unbalance

46NPS ) Negative phase sequence overcurrent

49 3 Thermal overload

50 ¥ Instantaneous phase fault overcurrent
50AFD Arc Flash Detection

50BF 3 Circuit breaker fail
50G/50N Instantaneous earth fault

50SEF 2 Instantaneous sensitive earth fault

51 3 Time delayed phase fault overcurrent
51G/51N Time delayed earth fault

51SEF 2 Time delayed sensitive earth fault
60CT 3) CT Supervision

64H High Impedance REF

74TICC Trip and Close circuit supervision
81HBL2 ¥ 2" Harmonic block/Inrush restraint
51C 3 Cold load pickup

86 Hand reset contacts

Programmable logic

o—|———|—-——-=——|—-"—-=—"—-—-—"—-"——/==——-/0

Standard version — plus

79 Autoreclose

Additional Functionality
No Additional Functionality

> —|—|—|— == === === | === === | === |—= | ===

NOTE

®

l 1) 4CT is configured as 3PF + EF
2) 4CT is configured as 3PF + SEF/REF
3) Functions only available in 4CT relay
4) Not available on SEF input

5) Protection function package ordering option
Ais only available on hardware variant
7SR1102-1XAA0-4CT 3BI 5BO

6) E4 case is standard, E6 case is required if
IEC61850 model ordered

7) 4 Binary Input variant provides segregated
Binary Outputs without a common terminal
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Ordering Information - 7SR12 Argus Directional Overcurrent

-
—

=
N

—
w

N
~

—
w
[e)}

—
ul
—
[e)}

Directional O/C Relay (Argus) 7S |R|1

Directional overcurrent and earth fault protection relay

Protection Product

N|l—[—|—| N|[WU

Overcurrent - Directional

Housing I/O and Fascia

1 CT, 3 VT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

4 CT, 3 VT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

4 CT, 3 VT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

o o vl —|—|—|— — —|O0lN

4 CT, 3 VT, 4 Binary Inputs / 8 Binary Outputs, 10 LEDs ©

Measuring Input

1/5 A, 40 to 160V, 50/60Hz "

1/5 A, 40 to 160 V, 50/60Hz with SEF Input 2

s N|—|—|—|—|—|—|—|—|—=|—|—|—|O|

Auxiliary Voltage

PSU Rated: 24-250V DC / 100-230V AC. Bl threshold 19V DC (Rated: 24-250V DC / 100-120V AC)

PSU Rated: 24-250V DC / 100-230V AC. BI threshold 88V DC (Rated: 110-250V DC)

z|lg|—|—=|=[=|—=|=|=|=|—=[=|—=|=|—|—=|—[=| o| e

Communication Interface

Standard version - included in all models, USB front port, RS485 rear port (E4 Case)

Standard version - plus additional rear electrical Ethernet RJ45 (x2), E6 Case

Standard version - plus additional rear optical Ethernet duplex (x2), E6 Case >

o N === === === | === === |=—|=DO

N NN —— | ———|—— —|——|——|——— —|—|——|— O

Protocol

IEC 60870-5-103 Modbus RTU and DNP3 (user selectable)

IEC 60870-5-103 Modbus RTU, DNP3 and IEC 61850(user selectable settings)

NN — | —

Relay Cover

Standard Version - No Push Buttons

Push Buttons - Down and Right Arrows

Protection Function Packages

Standard version - Included in all models

27159 Under/overvoltage

32 3) Power

32S 7) Sensitive Power

37 Undercurrent

46BC ¥ Broken conductor/load unbalance

46NPS 3 Negative phase sequence overcurrent

47 Negative phase sequence voltage

49 3 Thermal overload

50AFD Arc Flash Detection

50BF ? Circuit breaker fail

51V 3 Voltage controlled overcurrent

55 3) Power Factor

59N Neutral voltage displacement
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60CTS ¥ CT supervision

60VTS ) VT supervision

64H High Impedance REF

67/50 Directional instantaneous phase fault overcurrent
67/50G 67/50N Directional instantaneous earth fault
67/50SEF 2 Instantaneous sensitive earth fault

67/51 Directional time delayed phase fault overcurrent

67/51G 67/51N Directional time delayed earth fault
67/51/SEF 2 Time delayed sensitive earth fault

81HBL2 ¥ 2" Harmonic block/inrush restraint

74TICC Trip & Close circuit supervision

51C 3 Cold load pickup
81U/O Under/Over Frequency

86 Hand reset contacts

Programmable logic

U Sl — =N — = = S = S

Standard version — plus

79 Autoreclose

Additional Functionality

>|l—|—|—|— === == === |—= === | = | ===

No Additional Functionality

NOTE

®

l 1) 4CT is configured as 3PF + EF
2) 4CT is configured as 3PF + SEF/REF
3) Functions only available in 4CT relay
4) Not available on SEF input

5) E4 case is standard, E6 case is required if
IEC61850 model ordered

6) 4 Binary Input variant provides segregated
Binary Outputs without a common terminal

7) Functions only available in 4CT SEF relay
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7SR157 Check Synchronising Relay

Figure 2.3/26 7SR157 Fascia

Description

The 7SR157 Argus is a combined check and system synchro-
nising relay which can carry out controlled closing of a circuit
breaker using measurements of the line and bus voltages. The
relay will prevent closure of the circuit breaker if the differences
in phase angle, slip frequency or magnitude of the voltages fall
outside prescribed limits.

If the parameters are within limits, the relay will issue an output
which can be used to close the circuit breaker directly or in
conjunction with an auto-reclose scheme.

Housed in a 4U high, size E4 or E6 (Optional IEC61850 model)
case, the relay provides instrumentation and fault data with
integrated input and output logic, data logging & fault reports.
Communication access to the relay functionality is via a front
USB port for local PC connection or rear electrical RS485 port
for remote connection & optional IEC61850 communication
through two rear Ethernet ports (Electrical or Optical).

Function Overview

Check Sync Limits

Nominal ""-“ System Sync Limits
Voltage A

Live
Volts

System Split

® Independent check, system synchronising and close on zero
settings.

e Adjustable slip frequency, phase angle, voltage blocking and
Differential voltage blocking.

® Split system detection.

e Configurable dead/live bus and dead/live line voltage settings,
(2 State and 3 State).

e Synchronising bypass logic is provided to connect a dead line
or bus to a live line or bus.

® For manual synchronising the relay includes a circuit breaker
close guard feature, which is used to prevent the control
switch being held closed during a synchronising operation.

Monitoring
25 Undervoltage Detector

Differential Voltage Detector
Voltage Levels (Live and Dead status)

Control

25 Voltage Trim (Magnitude and Phase)
System Split Detector
Check Synchronising

Check Synchronising Close Guard
System Synchronising
Close On Zero Synchronising
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System Split Lockout
Synchronising Bypass

Supervision

74 Close Circuit Supervision
60 VT Fail
Demand Metering

Features

Four Settings Groups
Password Protection — 2 levels
User Programmable Logic
Self Monitoring

User Interface

20 Character x 4 Line Backlit LCD
Menu Navigation Keys

9 User Programmable Tri-colour LEDs
User Language Configuration

Hardware

2 VT, 3 Binary Inputs, 5 Binary Outputs
2 VT, 6 Binary Inputs, 8 Binary Outputs

Application

Check or system synchronising is required whenever two parts
of a power system network, each containing generation, have to
be connected or re-connected together. To avoid shock loading
and possible damage to primary electrical plant the voltage,
frequency and phase angle difference between the two systems
should be within acceptable limits relative to one another.

Where two systems have been previously interconnected, the
frequencies of the two systems will drift apart slowly following
circuit breaker tripping and the phase angle difference will
increase. Here the slip rate will be small and the circuit breaker
can be closed using check synchronising settings as the limiting
parameters.

However, if the two systems become asynchronous so one
system is an ‘island’ of generation then a high rate of slip

may result causing the two systems to pass through anti-phase
conditions. The relay will detect this system split condition,
inhibit the check synchronising algorithms and apply system
synchronising settings as limiting parameters. Typically in this
mode the slip rate will be much higher and so there will be

a narrower allowable phase angle difference before closing.

In addition, closure of the circuit breaker will only be allowed
under conditions of decreasing difference in phase angle.

Functional Diagram

V Line

V Bus

YYYYYYYYYY

je==bocmcacaaad

Figure 2.3/27 VLine, Vbus connection

Description of Functionality
25 Line/Bus Undervolts

The undervoltage detector element can block a close output
command if either the line or bus voltages are below the 25 Line
U/V [ 25 Bus U/V setting value.

25 Voltage Diff

The Differential Voltage Detector Element can block a close
output command if the scalar difference between the line and
bus voltages is greater than the 25 Volt Differential setting
value.

VT Level Mode

Option of 2 State or 3 State, to determine when a voltage is live
or dead:

2 State — Line or Bus voltages are dead until they exceed the live
threshold. The voltages are then live until they drop below the
dead threshold.

3 State - The Line or Bus Voltages are only classed as live when
above the live threshold. When the voltage falls below the live
threshold, the live output is RESET but the Dead output does not
SET until the voltage falls below the Dead threshold. This is an
indeterminate state, where both Live and Dead outputs have the
same value, both are RESET.

25 Voltage Trim

The relay incorporates a Voltage Trim Magnitude feature and a
Voltage Trim Angle feature for both the line and bus voltages.
This allows small adjustments to the input voltages and phase
angles of the relay.

25 System Split Detector

The method used to detect a system split can be selected as
either phase angle or slip frequency. When the selected condi-
tion is exceeded the 25 System Split output is set; indicating the
system is split. A drop-off delay timer 25 System Split Timer is
applied to the output, to suppress flickering.
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25 Check Sync

Check Synchronising sets 25 InSyncCS and 25 Check Sync

Close outputs when the Line and Bus voltages are healthy and
synchronised. The phase angle tolerance for being synchronised
is set by 25 Check Sync Angle setting. The synchronised condi-
tions must be held for a minimum time of 25 Check Sync Timer
setting. An optional setting 25 Check Sync Slip may be applied
to limit Slip Frequency.

There are two modes of operation, Auto and Manual.

AUTO: 25 Check Sync Close output is set when the Check
synchronizing conditions are met.

MANUAL: 25 Check Sync Close output is set when Check
synchronizing conditions are met and a manual close command
is received, via Start Check Sync input.

Close Guard

If manual closes are required to be carried out via an operator,
the Close Guard feature can be enabled. This issues an alert
message and a general alarm, intended to warn the operator
about initiating a CB close before the relay issues a valid Check
Sync Close signal. This prevents the operator from pre-empting
the relays’ decision.

25 System Synchronising

System Synchronising is triggered by a system split. After a

split, System Sync will wait for Line and Bus phases to realign,
before setting 25 InSyncSS and 25 System Sync Close outputs.
The phase angle tolerance for being synchronised is set by

25 System Sync Angle setting (for the System Sync outputs

to be set the phase angle between the two voltages must be
decreasing). The slip frequency must not be excessive, within 25
System Sync Slip setting. The synchronised conditions must be
held for a minimum time of 25 System Sync Timer setting.

There are two modes of operation, Auto and Manual, there is
also a lockout mode.

AUTO: 25 System Sync Close output is set when the Check
synchronizing conditions are met.

MANUAL: 25 System Sync Close output is set when Check
synchronizing conditions are met and a manual close command
is received, via Start Check Sync input.

LOCKOUT: The System Split Lockout output is set when there is
a 25 System Split event.

25 Close On Zero

If the 25 Split Mode is set to COZ and a 25 System Split occurs, a
Close On Zero operation will be activated. Close On Zero differs
from System Sync, by attempting to issue a close output when
phase angle is precisely zero. The phase angle, slip frequency
and CB Close time delay are used to predict when zero phase
angle will occur.

The slip frequency must be less than the 25 COZ Slip Freq but
greater than the 25 Split Slip setting to avoid reversion to Check
Synchronising conditions.

25 Synchronising Bypass

Sync Bypass is triggered for switching operations, which involve
connecting a dead line or bus to a live line or live bus. For these

switching operations the synchronising conditions will not be
met, the Sync Bypass setting is required to bypass the synchro-
nising operations and allow the Bypass Close output.

74 Close Circuit Supervision

Monitors the open/closed status of up to 3 circuits. If circuit
status is open for a minimum time of 74CCS-n-Delay setting,
Close Circuit Fail and Close Circuit Fail n events are raised.

60 VT Fail

When the circuit breaker is closed, both voltages should be
either Live or Dead. If this is not true, a VT Fail output is set
(60VTS, to indicate the Line VT has failed and 60VTF-Bus to
indicate the Bus VT has failed). A time delay setting (60VTF —
Line/Bus Delay) suppresses spurious operations during transient
switching conditions.

Programmable Logic

The user can map binary inputs, protection elements, LEDs and
binary outputs together in a logical scheme.

Up to 4 logic equations can be defined using standard logic
functions e.g. Timers, AND/OR gates, Inverters and Counters to
provide the user required functionality.

Each logic equation output can be used for alarm & indication
and/or tripping.

Virtual Inputs/Outputs

There are 8 virtual inputs/outputs to provide internal logical
states to assist in the application of the functions. Each virtual
1/0 can be assigned in the same way as a physical 1/O.

Construction

The relay is housed in a 4U high size E4 case with a removable
clear plastic fascia cover. The plastic fascia cover can be ordered
with or without two push buttons to allow the user to view the
settings and instruments without removing the cover.

Two plastic handles are provided to allow the relay to be with-
drawn from its case.

The rear terminal blocks comprise M4 female terminals for ring
crimp wire connections, to provide a secure and reliable termi-
nation.
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Figure 2.3/28 Rear view of Standard E4 relay
Figure 2.3/29 Rear view of relay with 2x LC Fibre Optic ports (E6 Case

with IEC61850)
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User Interface

Inputs and Outputs
Voltage Inputs

Relay
Specification

Programmable
from fascia

Front USB
Comms
Port

Figure 2.3/30 User Interface

The operator interface is designed to provide a user friendly
method of controlling, viewing menus, entering settings and
retrieving data from the relay. Five buttons are provided for
navigation around the menu structure.

LCD

A 4 line by 20 character liquid crystal display with power save
operation indicates the relay identifier, settings, instrumenta-
tion, fault data and control commands. Up to 6 user program-
mable general alarms can be configured to display your own
indications on the LCD.

LEDs

A green steadily illuminated LED indicates the ‘Protection
Healthy’ condition.

9 user programmable LEDs are available eliminating the need
for expensive panel mounted pilot lights and associated wiring.
Each LED is tri-color (red, green, yellow) allowing for clear indi-
cation of the associated function’s state and has a label insert for
identification.

Relay Information

The device is identified by the rating label on the fascia. The
user can also give the device its own identity by editing the
‘Relay Identifier’ displayed on the LCD or space is provided to
place a slip in label giving the relays function.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Nominal 40...160 Vpys
Operating Range 0... 200 Vpye
Instrumentation = 0.8 x V| =1%V,
Burden @ 110V <0.06 VA
Overvoltage Withstand 300 Vgys

Auxiliary Supply

Rated DC Voltage | 24-250V DC
Operating Range 19.2 to 275V
Allowable superim- | 12% of DC voltage
posed ac compo-
nent
Rated AC Voltage | 100-230 V AC 50/60Hz
Range 80 to 253 Vg, AC
50/60Hz +5%
Power Consump- | Min (DC) 3W (4.5W with IEC61850)
tion: Max (DC) 8W (10W with IEC61850)
Min (AC) 5.5VA (8.5VA with IEC61850)
Max (AC) 17VA (21VA with IEC61850)
Allowable breaks/ |DC 50ms
dips in supply AC 2.513 cycles @50/60Hz
(collapse to zero)
Binary Inputs
Number 6or3
Operating Voltage 19 Vdc DCRange 19 to
320V dc
AC Range 92 to
138 Vpy,AC
Minimum
threshold 17V dc
88 Vdc Range 88 to 320V
dc
Minimum
threshold 68.75V
dc

Maximum dc current for operation | 1.5 mA

Maximum peak ac current for oper-| 1.5 mA

ation

Pick Up Delay User selectable 0 to 14,400,000
ms (up to 4 hours)

Drop Off Delay User selectable 0 to 14,400,000

ms (up to 4 hours)

NOTE

@
l For AC operation the Bl pick-up delay should be
set to Oms and the drop-off delay to 20m:s.
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Binary Outputs

Number 8 (2 change over contacts)
5 (2 change over contacts)
Operating Voltage Voltage Free

Operating Mode

User selectable - Self or Hand/Elec-
trical Reset or pulsed

Carry continuously
Make and carry
(LIR<40 ms and V < 300V)

Operating Time from Energizing <20ms
Binary Input
Making Capacity: 5 Aacordc

20 Aacordcfor0.5s
30Aacordcfor0.2s

Breaking Capacity:

1250 VA
(=<5Aand<300V):
AC Resistive 250 VA atp.f.<0.4
AC Inductive /sW
DC Resistive 30 WatL/R<40 ms
DC Inductive 50 WatL/R<10 ms
Unit Design
Housing E4 or E6 (see dimension drawing)
Indication 20 Character 4 line Display

Relay Healthy LED

9 Tri Coloured User Programmable
Self or Hand Reset LED's

Withdrawable Element

Yes

User Interface

5 Navigation Keys

Weight

Typical 3.2kg E4 case, 4.15 kg E6
case.

Additional Transport packaging:
add 0.4kg

IP Rating installed with cover

IP 51 from front

IP Rating installed without cover

IP 20 from front

Data Communication Interface

Communication Port

Front USB Type B

Rear RS485 2 wire electrical
IEC61850 optional ports:

2x Electrical RJ45 Ethernet
2x LC Fibre Optic Ethernet

Protocols

IEC60870-5-103
MODBUS RTU (Serial)
DNP3.0 O (Serial)
IEC61850 - optional

EN100 Fibre Optic Data Communication Interface
(IEC 61850 Option)

Physical layer Fibre-optic

Connectors Duplex LC 100BaseF in acc. With

IEEE802.3

Recommended fibre 62.5/125 pm glass fibre with

Duplex-LC connector

Transmission Speed 100 MBits/s
Optical Wavelength 1300 nm
Bridgeable distance 2 km

EN100 Electrical Ethernet Data Communication Interface
(IEC 61850 Option)

Physical Electrical

Connectors RJ45 100BaseT in acc. With
IEEE802.3

Transmission Speed 100 MBits/s

Test Voltage (with regard to 500 VAC 50 Hz

socket)
Bridgeable distance 20m
Data Storage
Fault Record 10
Waveform Record 10 x 1sec
2 x 5sec
5 x 2sec
1 x 10sec
Pre trigger 10...90%
Events 1000 1ms Resolution

Mechanical Tests
Vibration (Sinusoidal)
IEC 60255-27 & IEC 60255-21-1 Class |

Fibre Optic Ethernet Data Commu-
nication Interface (IEC 61850
Option)

Vibration response 0.5gn =5%
Vibration response 1.0gn <5%
Shock and Bump

IEC 60255-27 & IEC 60255-21-2 Class |

Shock response 5gn, 11 ms <5%
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms =<5%
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Seismic
IEC 60255-27 & IEC 60255-21-3 Class |

X-plane - 3.5mm <5%
displacement below
crossover freq (8-9Hz)
1gn and above

Seismic response

Y-plane — 1.5mm
displacement below
crossover freq (8-9Hz)
0.5gn above

Mechanical Classification

Durability >10° operations

Electrical Tests
Insulation
IEC 60255-27

2.0 kV AC RMS for 1 min
2.0 kV AC RMS for 1 min

Between any terminal and earth

Between independent circuits

RS485 Comms 1.0 kV No Data Loss
port: Line to Earth

Analog Inputs: Line | 1.0 kV <10 %

to Line

Case, Aux Power & |1.0kV * <10%

1/0: Line to Line

NOTE
-
l * 50ms DTL pick-up delay applied to binary inputs

Conducted Radio Frequency Interference
IEC 60255-26

0.15 to 80 MHz LAY <5%

Radiated Radio Frequency
IEC 60255-26

30 to 230 MHz 40 dB(uV)

Across normally open contacts 1.0 kV AC RMS for 1 min

230 to 10000 MHz 47 dB(pV)

Slow Damped Oscillatory Wave (High Frequency Disturbance)
IEC 60255-26

Conducted Radio Frequency

|

Electrostatic Discharge

IEC 60255-26

Contact discharge 8.0 kV <5%

Fast Transients
IEC 60255-26

5/50 ns 2.5 kHz 4kv <5%

repetitive

Surge Immunity
IEC 60255-26

Analog Inputs: Line | 4.0 kV =10 %
to Earth

Case, Aux Power & |2.0 kV <10%
1/0: Line to Earth

Common (longitu- | 2.5 KV <59% 0.15to 0.5 MHz 79 dB(pV) 66 dB(uV)
dinal) mode 0.5 to 30 MHz 73 dB(pV) 60 dB(uV)
Series (transverse) |1.0 kV <5%

mode Radiated Immunity

IEC 60255-26

80 MHz to 1000 MHz Sweep 10 VIm
1.4GHz to 2.7GHz Sweep 10 VIm
80,160,380,450,900,1850,2150 |10 V/m
MHz Spot

Climatic Tests

Temperature
IEC 60255-1 & IEC 60068-2-1/2

-10°C to + 55°C
- 25°Cto + 70°C

Operating Range

Storage Range

Humidity
IEC60255-1 & IEC 60068-2-78

56 days at 40°C and 93% relative
humidity

Operational test
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Cyclic Temperature and Humidity Variation -10°Cto+55°C | =5%

IEC 60255-1 & IEC 60068-2-30 from =5 % <5%

Operational test 25°C to 55°C (outdoor equipment) 25 System Synchronising

and 97/93 % relative humidity. 6 x

24h (12h+12h) cycles.

Line Nom Voltage 40-160 V
. Bus Nom Voltage 40-160V
IP Ratings System Frequency 50/60 Hz
IEC 60529 25 System Sync Angle 0-90°
25 COZ Slip Freq 0-2Hz
25 System Sync Slip 0-2Hz
Installed with cover IP 51 from front of relay 25 System Sync Timer 0-100 s
Installed with cover removed IP 20 from front of relay 25 SS Close Pulse 0-60's

Performance 25 System Sync Angle Difference
25 Check Synchronising
Operate angle g = 1°
Line Nom Voltage 40-160 V Reset angle B = 1°
Bus Nom Voltage 40-160 V Repeatability 10
System Frequency 50/60 Hz
25 Check Sync Angle 0-90° 25 System Sync Slip Frequency
25 Check Sync Slip 0-2Hz
25 Check Sync Timer 0-100 s Operate frequency fipe = 10 mHz
25 Split Slip 0-2Hz Reset frequency fopr - 10 MHz
25 System Split Timer 0-60s Repeatability +10 mHz
25 Check Sync Angle Difference 25 Close on Zero Slip Frequency
Operate angle Bgigp = 1° Operate frequency fjp = 10 mHz
Reset angle Opr 21° Reset frequency fopr - 10 MHz
Repeatability =1 Repeatability + 10 mHz
25 Check Sync Slip Frequency 25 System Sync Timer
Operate frequency fipr = 10 mHz Accuracy +1 % or = 20ms
Reset frequency fopr - 10 mHz Repeatability +1 % or + 20ms
Repeatability + 10 mHz Variation -10°Cto+55°C <5%
from =5 % <5%
25 Split Angle Detector
74 CCS Close Circuit Supervision Operate and Reset Time
Operate angle O = 1°
Element basic operate time 25ms
25 Split Slip Frequency Detector Operate time following delay toasic T Laeimyr £ 1 % OF = 20ms
Repeatability +1 % or=20ms
Operate frequency fiipr 10 mHz Variation -10°Ct10+55°C |<5%
Reset frequency fopr = 10 mHz fon®5% <59%
Repeatability + 10 mHz
60 VTF VT Failure Operate and Reset Time
25 Check Sync Timer
Element basic operate time 63 ms, = 10ms
Accuracy =1 % or + 20ms Operate time following delay thasic + toelayr = 1 % OF £ 20ms
Repeatability = 1% orx20ms Repeatability =1 % or =20ms
Variation -10°Cto+55°C |=5%
from =5 % <5%
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Connection Diagram

Bl 1
Bl 2 Optional
Bl 3 : 1 - .2
|
|
" BO 6 : Data B A
3 BO7 | Comms
optional
|
. |
VLII‘IBE‘ [ 37 o 20 |27 « « 28
e —
V Bus 3 ‘ Rear View
Arrangement of terminals and modules
Bl = Binary Input
BO = Binary Output

[tems shown in BOLD are ordering options

%}' Shows contacts internal to relay case
assembly.

Contacts close when the relay chassis is
.:(% withdrawn from case

BO 1

BO 2

BO 3

BO 4

BO S5

Figure 2.3/31 Connection Diagram
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Ordering Information - 7SR157 Check Synchronising Relay

2 13| 4

=
o

-
—

=
N

—
w

N
~

1

—
ul

=
o)}

Voltage Relay (Argus) 7S |R|[1

Protection Product

g —|— | u

Voltage

Relay Type

Check Synchronising

N—|—|—|—|—| N| &>

Case, I/0 and Fasicia

2 VT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

2 VT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

o|N|—|—|—|—|—|—|—|—|O|~

Measuring Input

40/160V, 50/60Hz

g————— |- — | === —|u ®

Auxiliary Voltage

PSU Rated: 24-250V DC/ 100-230V AC
Binary input threshold 19 V DC (Rated: 24-250V DC)

z|l—|—|=|=|=|=|=|=|=|=|=|=|=|=|—=|o|e

—_ === === |—=| === |—= | === |—]| >

— === === |—=|—|—=|—|—=|—|—|—|—| O

— = — = — = — = — = — = — = — = O

— === = === |—=|—=|—=|—=|—=|[—|—|—| O

— [N — [ [ [ [ [ = =

— N B>

— | [ e [ R = . = o

PSU Rated: 24-250V DC/ 100-230V AC
Binary input threshold 88 V DC (Rated: 110-250V DC)

Spare

Communication Interface

Standard version - included in all models, USB front port, RS485 rear port (E4 Case) "

Standard version - plus additional rear electrical Ethernet RJ45 (x2), (E6 Case) »

Standard version - plus additional rear optical Ethernet duplex (x2), (E6 Case) "

o|N| = |—|—|—|—

Protocol

IEC 60870-5-103 Modbus RTU and DNP3 (user selectable setting)

IEC 60870-5-103 Modbus RTU, DNP3 and IEC 61850(user selectable settings)

NN —|— N NN — | — ——

Front Cover

Standard Version - No Push Buttons

Push Buttons - Down and right arrows

N EEY — [ [ e [ e

Protection Function Packages

Standard version

25 Check Synchronising

o — B — B — B — BB — B — e —

Additional Functionality

No Additional Functionality

bl — I I [ [ [ [ . B

Spare

o — B B =B = =B B =B =B &®B &= =

NOTE

i @

1) E4 case is standard, E6 case is required if
IEC61850 option fitted
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7SR158 Voltage and Frequency Relay Features

Four Settings Groups
Password Protection — 2 levels
Self Monitoring

User Interface
20 Character x 4 Line Backlit LCD

Menu Navigation Keys
9 User Programmable Tri-colour LEDs

Monitoring Functions

Primary/Secondary Line and Phase Voltages
Positive Phase Sequence (PPS) Voltage
Negative Phase Sequence (NPS) Voltage
Zero Phase Sequence (ZPS) Voltage

Figure 2.3/32 7SR158 Fascia Frequency
Binary Input/Output status
Description Time and date
. . Starters
The 7SR158 is a voltage and frequency protection relay devel- Fault data

oped to enhance the Argus family of products by providing
a familiar device using the latest generation of hardware tech-
nology.

Housed in a 4U high, size E4 or E6 (Optional IEC61850 model)
case, these relays provide protection, monitoring, instrumenta-
tion and metering with integrated input and output logic, data
logging & fault reports. Communication access to the relay
functionality is via a front USB port for local PC connection

or rear electrical RS485 port for remote connection & optional
IEC61850 communication through two rear Ethernet ports (Elec-
trical or Optical).

Event records
CB trip and maintenance counters and Time to Trip

Functional Matrix

Function Overview

Protection (can include) 77 Undervoltage n ™
47 Negative Phase Sequence Voltage [ ] u
27159 Under{Over Voltage 59 Overvoltage = =
:;N zeg:tl\lle\z/Pll:ase S;qulence Volttage 59N Neutral Voltage Displacement | ]
eutra (_) age Displacemen 78 Vector Shift u
78 Vector Shift 31 Under/Over F - -
nder/Over Frequenc
82 Under/Over Frequency e E—— qu Y

|

81R Rate-of-Change-of-Frequency (df/dt) ate of thange of frequency

CONTROL/MONITOR

Supervision 74TICCS | Trip & Close Circuit Supervision ] ]
86 Lockout | [ ]

74TICCS  Trip & Close Circuit Supervision
Control
86 Lockout

CB Control
User Programmable Logic
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* *
CTNT COMNFIG = Phasa Vallage Config:
Wan,Vbn.Ven, or Vab,WVbe, 3W0

* Not all versions - see Funclion Matrix

3 ‘ B1R
(xB)
*
CTNT CONFIG = Phase Vollage Config:
4 Wa VbV

Figure 2.3/33 Functional Diagrams

VT Connections

CTNT CONFIG =
FPhase Voltage Config: L
Van Vbn,Ven

CTNT CONFIG =
FPhase Voltage Config:
Va,vb Ve

CTNT CONFIG =
FPhase Voltage Config:
Vab Vbc,3V0

Figure 2.3/34 VT Connections

Description of Functionality
With reference to the Function Diagrams.
27/59 Under/Over Voltage

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delay. Operates when voltage exceeds
setting for the duration of delay.
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47 Negative Phase Sequence Voltage

Each element has settings for pickup level and Definite Time Lag
(DTL) delays. Operates when NPS voltage exceeds setting for the
duration of delay.

59N Neutral Overvoltage

Neutral overvoltage can be used to detect earth faults in high
impedance earthed or isolated systems.

Operates when neutral voltage exceeds setting for the duration
of delay.

74T/CCS Trip & Close Circuit Supervision

The trip or close circuit(s) can be monitored via binary inputs.
Detection of trip circuit failure can be used to raise an HMI alarm
(general alarm) and/or output(s).

78 Vector Shift

Operates if the voltage vector jJumps’ by more than setting
during abrupt change in load. The function is applied to detect
‘islanding’ or loss of connection between a generator and the
main utility supply.

81 Under/Overfrequency

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if frequency exceeds
setting for duration of delay.

The function is typically applied in load shedding schemes.
81R Rate of Change of Frequency (df/dt)

Each element has settings for pickup level and Definite Time Lag
(DTL) delay. Operates when the df/dt gradient exceeds setting
for duration of delay.

The function is typically applied in load shedding schemes or to
detect ‘islanding’ or loss of connection between a generator and
the main utility supply.

Programmable Logic

The user can map binary inputs, protection elements, LEDs and
binary outputs together in a logical scheme.

Up to 4 logic equations can be defined using standard logic
functions e.g. Timers, AND/OR gates, Inverters and Counters to
provide the user required functionality.

Each logic equation output can be used for alarm & indication
and/or tripping.

Virtual Inputs/Outputs

There are 8 virtual inputs/outputs to provide internal logical
states to assist in the application of the functions. Each virtual
I/0 can be assigned in the same way as a physical /0.

Circuit Breaker Maintenance

Two circuit breaker operations counters are provided to assist
with maintenance scheduling. The maintenance counter records
the overall number of operations and the delta counter records
the number of operations since the last reset.

Each counter has a user set target operations count which,
when reached, can be mapped to raise alarms/ binary outputs.
A CB Trip Time meter is also available, which measures the

time between the trip or open command being issued and the
auxiliary contacts changing state.

Control Mode

The relay has a control menu with access to commonly used
command operations. Access to the control commands is
restricted by a 4 character control function password. Each
command requires a select then execute operation, if the
execute operation is not performed within a time window the
command is aborted. The following control functions are avail-
able:

e CB Control
e | ocal or remote operation

Figure 2.3/35 Example of Control Function View

Construction

The relay is housed in a 4U high size E4 or E6 case with a remov-
able clear plastic fascia cover. The plastic fascia cover can be
ordered with or without two push buttons to allow the user to
view the settings and instruments without removing the cover.

Two plastic handles are provided to allow the relay to be
withdrawn from its case, contacts in the case ensure that the
normally closed contacts remain short circuited when the relay
is withdrawn.

The rear terminal blocks comprise M4 female terminals for ring
crimp wire connections, to provide a secure and reliable termi-
nation.
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Figure 2.3/36 Rear view of relay (E4 Case)
Figure 2.3/37 Rear view of relay with 2x LC Fibre Optic ports (E6 Case

with IEC61850)

User Interface

Figure 2.3/38 User Interface
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The operator interface is designed to provide a user friendly
method of controlling, viewing menus, entering settings and
retrieving data from the relay. Five buttons are provided for
navigation around the menu structure.

LCD

A 4 line by 20 character liquid crystal display with power save
operation indicates the relay identifier, settings, instrumenta-
tion, fault data and control commands. Up to 6 user program-
mable general alarms can be configured to display your own
indications on the LCD.

LEDs

A green steadily illuminated LED indicates the ‘Protection
Healthy’ condition.

9 user programmable LEDs are available eliminating the need
for expensive panel mounted pilot lights and associated wiring.
Each LED is tri-color (red, green, yellow) allowing for clear indi-
cation of the associated function’s state and has a label insert for
identification.

Relay Information

The device is identified by the rating label on the fascia. The
user can give the device its own unique identity by editing the
‘Relay Identifier’ displayed on the LCD, also space is provided for
a further slip-in label.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Voltage Inputs

Nominal 40...160 Vpys
Operating Range 0... 200 Vpys
Instrumentation = 0.8 x V,, +1% V,
Burden @ 110V <0.06 VA
Overvoltage Withstand 300 Vpys

Auxiliary Supply

Rated DC Voltage | 24-250V DC

Operating Range 19.2 to 275V

Allowable superim- | 12% of DC voltage
posed ac compo-

nent

Rated AC Voltage | 100-230 V AC 50/60Hz
Range 80 to 253 Vs AC
50/60Hz 5%

Power Consump- E4 Min (DC) 3W
tion: E4 Max (DC) 8w
E4 Min (AC) 5.5VA 0.5PF
E4 Max (AC) 17VA 0.5PF
E6 Min (DC) 4.5W
E6 Max (DC) 10w
E6 Min (AC) 8.5VA 0.5PF
E6 Max (AC) 21VA 0.5PF
Allowable breaks/ | DC 50ms
dips in supply AC 2.513 cycles @50/60Hz
(collapse to zero)

Binary Inputs

Number 6
19 Vdc

Operating Voltage DCRange 19 to

320V dc

AC Range 92 to
138 VgsAC

Minimum
threshold 17V dc

Range 88 to 320V
dc

Minimum
threshold 68.75V
dc

88 Vdc

Maximum dc current for operation | 1.5 mA

Maximum peak ac current for oper- | 1.5 mA

ation
Pick Up Delay User selectable 0 to 14,400,000
ms (up to 4 hours)
Drop Off Delay User selectable 0 to 14,400,000
ms (up to 4 hours)
° NOTE

l For AC operation the BI pick-up delay should be
set to Oms and the drop-off delay to 20ms.

Binary Outputs

Number 8

(2 change over contacts)

Operating Voltage Voltage Free

Operating Mode User selectable - Self or Hand/Elec-

trical Reset or pulsed

Operating Time from Energizing <20 ms

Binary Input
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EN100 Electrical Ethernet Data Communication Interface
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Making Capacity:

Carry continuously

Make and carry

(LIR<40 ms and V < 300V)

5Aacordc
20 Aacordcfor0.5s
30Aacordcfor0.2s

Breaking Capacity:

1250 VA
(<5Aand<300V):
AC Resistive 250 VA atp.f.<0.4
AC Inductive /SW
DC Resistive 30 WatL/R<40 ms
DC Inductive 50 WatL/R<10 ms
Unit Design
Housing E4 or E6 (see dimension drawing)
Indication 20 Character 4 line Display

Relay Healthy LED

9 Tri Coloured User Programmable
Self or Hand Reset LED's

(IEC 61850 Option)

Physical Electrical

Connectors RJ45 100BaseT in acc. With
IEEE802.3

Transmission Speed 100 MBits/s

Test Voltage (with regard to

500 VAC 50 Hz

Withdrawable Element

Yes

socket)
Bridgeable distance 20m
Data Storage
Fault Record 10
Waveform Record 10 x 1sec
2 x 5sec
5 x 2sec
1 x 10sec
Pre trigger 10...90%
Events 1000 1ms Resolution

User Interface

5 Navigation Keys

Weight

Typical 2.7kg E4 case, 3.65 kg E6
case.

Additional Transport packaging:
add 0.4kg

IP Rating installed with cover

IP 51 from front

IP Rating installed without cover

IP 20 from front

Data Communication Interface

Communication Port

Front USB Type B

Rear RS485 2 wire electrical
IEC61850 optional ports:

2x Electrical RJ45 Ethernet
2x LC Fibre Optic Ethernet

Protocols

IEC60870-5-103
MODBUS RTU (Serial)
DNP3.0 O (Serial)
IEC61850 - optional

Fibre Optic Ethernet Data Commu-
nication Interface (IEC 61850
Option)

EN100 Fibre Optic Data Communication Interface

(IEC 61850 Option)
Physical Fibre-optic
Connectors Duplex LC 100BaseF in acc. With

IEEE802.3

Recommended fibre

62.5/125 pm glass fibre with
Duplex-LC connector

Transmission Speed 100 MBits/s
Optical Wavelength 1300 nm
Bridgeable distance 2 km

Mechanical Tests

Vibration (Sinusoidal)

IEC 60255-27 & IEC 60255-21-1 Class |

Vibration response 0.5gn =5%
Vibration response 1.0gn =5%
Shock and Bum

IEC 60255-27 & IEC 60255-21-2 Class |

Shock response 5gn, 11 ms =5%
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms =5%
Seismic

IEC 60255-27 & IEC 60255-21-3 Class |

Seismic response X-plane - 3.5mm <5%

displacement below
crossover freq (8-9Hz)
1gn and above

Y-plane — 1.5mm
displacement below
crossover freq (8-9Hz)
0.5gn above

Mechanical Classification

Durability

>10° operations
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Electrical Tests
Insulation
IEC 60255-27

2.0 kV AC RMS for 1 min
2.0 kV AC RMS for 1 min
1.0 kV AC RMS for 1 min

Between any terminal and earth

Between independent circuits

Across normally open contacts

Slow Damped Oscillatory Wave (High Frequency Disturbance)
IEC 60255-26

Common (longitu- | 2.5 kV

dinal) mode

Series (transverse) |1.0 kV <5%

mode

Electrostatic Discharge
IEC 60255-26

Contact discharge | 8.0 kV <5%

Fast Transients
IEC 60255-26

<5%

5/50 ns 2.5 kHz 4kV

repetitive

Surge Immunity
IEC 60255-26

Conducted Radio Frequency Interference

IEC 60255-26

0.15 to 80 MHz v <5%
Radiated Radio Frequency

IEC 60255-26

30 to 230 MHz 40 dB(pV)
230 to 10000 MHz 47 dB(pV)

Conducted Radio Frequency

|

0.15 to 0.5 MHz 79 dB(pV) 66 dB(uV)
0.5 to 30 MHz 73 dB(pV) 60 dB(pV)
Radiated Immunit
IEC 60255-26
80 MHz to 1000 MHz Sweep 10 VIm
1.4GHz to 2.7GHz Sweep 10 VIm
80,160,380,450,900,1850,2150 |10 V/m

MHz Spot

Magnetic Field with Power Frequency

IEC 60255-26

100A/m (0.126mT) continuous

50Hz

1000A/m (1.26mT) for 3s

Analog Inputs: Line | 4.0 kV <10 %
to Earth Environmental Tests
Case, Aux Power & 2.0 kV <10% Temperature
1/0: Line to Earth Lemperature
RS485 Comms 1.0 kV No Data Loss IEC60255-1 & IEC 60068-2-1/2
port: Line to Earth
Analog Inputs: Line | 1.0 kV <10% Operating Range -10°Cto + 55°C
to Line Storage Range -25°Cto + 70°C
Case, Aux Power & | 1.0 kV * <10%
1/0: Line to Line Humidity
IEC 60255-1 & IEC 60068-2-78
NOTE

(]
l * 50ms DTL pick-up delay applied to binary inputs

Operational test

56 days at 40°C and 93% relative
humidity
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IP Ratings
IEC 60529

Installed with cover

IP 51 from front of relay

74T/CC Trip/Close Circuit Supervi

sion

Number of supervisable circuits

3 x Trip and 3 x Close

Number of Bl's Required

1 or 2 per function

Installed with cover removed

IP 20 from front of relay

Performance

27/59 Under/Over Voltage

78 Vector Shift

Number of Elements 2
Under-Voltage Guard 1,1.5...200V
Setting Range VS, 2.0,2.5...30°

Number of Elements

4 Under or Over

Operate Level

100% VS, + 2°

Operate Time

<40ms

81 Under/Over Frequency

Operate Any phase or All phases
Under-Voltage Guard 1,1.5...200V

Setting Range V, 5,5.5...200V

Hysteresis Setting 0.0.1...80%

V, Operate Level 100% V,, 1% or £0.25V

st

Number of Elements

6 Under or Over

Reset Level:
Overvoltage

Undervoltage

=(100% - hyst) xV__, 1%

op’

=(100% + hyst) x V__, +1%

op’ —

Under Voltage Guard 35,35.5...200V
Setting Range 43,43.01...68Hz
Hysteresis Setting 0,0.1... 2%

Delay Setting iy

0.00,0.01...20,20.5...100,101...

1000,1010...10000,10100...
14400s

Operate Level

100% F, #10mHz

Operate Time

Maximum < 150ms

Basic Operate Time :
0to 1.1xV,

0to2.0xV,
1.1t00.5xV,

73ms +10ms
63ms +10ms

58ms =10ms

Operate Delay 0...14400s
81R Rate of Change of Frequency (df/dt)
Number of Elements 6

Under Voltage Guard 35,35.5...200V

Operate time following delay.

0
thasic Hdelay - £1% OF =10ms

Setting Range R,

0.050, 0.075...10.0 Hz/s

Inhibited by

Binary or Virtual Input

Voltage Guard

47 Negative Phase Sequence Voltage

Operate Level Rs = 50mHz/s (F, . = 3Hz)
Operate Time <300ms

for ROCOF 1.3x setting <200ms

for ROCOF 2x setting

Operate Delay 0...200s

Number of Elements 2
Under-Voltage Guard 1,1.5...200V 59N Neutral Voltage Displacement
Setting Range V 1,1.5...90V
Hysteresis Setting 0.0.1...80% Numbe.r O ERmEE LR
Operate Level 100% V,, 2% or +0.5V DT Setting Range |, 1100V
Reset Level (100%- hyst) x V__, =1% or = DT Operate Level 100% V,, 2% or +0.5V
op’ — -
0.25V DT Delay Setting ty,, 0 ...14400s
Delay Setting tdelay 0.00,0.01...20,20.5...100,101... DT Basic Operate Time TS <A0mS
1000,1010...10000,10100...
OVto1.5xV,
14400s s 63ms +20ms
i ime : OVto10xV,
Basic Operate Time : 80ms +20ms s
0t02.0xV, P DT Operate time following delay. | t, g +tyep,, - =1% Or £20ms
0to 10 xV IT Char Setting IDMTL & DTL
S
IT Setting Range 1...100V
Operate time following delay. Tasic Fdelay » £2% Or £20ms - 2 g -
— : v Tm Time Multiplier(IDMT) 0.1...140
Inhibited by Binary or Virtual Input Delay (DTL) 0..20s
Voltage Guard Reset ANSI Decaying, 0...60s

Char Operate Level

100% V,, 2% or 0.5V

st

Inhibited by

Binary or Virtual Input
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Control Functions CB Maintenance

CB Openl/Close Trip Counter Total & Delta
0...10000
Counts to AR Block 0...10000
Frequent Operations 0...10000

12t Alarm 10...100000

Connection Diagram

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 163



Main Protection
7SR1 Range — 7SR158 Voltage and Frequency Relay

r———- i

| 1 = . ? 1 e . 2

| NOTES

| Bl = Binary Input, BO = Binary Output
| Ethernet

| Data

: Comms B A Shows contacts internal
| {optional) to relay case assembly.
I Contacts close when

I % relay chassis withdrawn
I- 27 » «28 [27 » »28 from case

Figure 2.3/39 7SR158 Connection Diagram
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Ordering Information - 7SR158 Voltage and Frequency Relay

1 3

2

-
o
N
4
N
N
.
N
w
N
~
-
Ul
N
(o)}

Voltage/frequency relay

Protect Product Family

Voltage

g —|— | u

Relay Type

Voltage & Frequency

o|—|—|—|—|—| 0|

Case, I/0 and Fasicia

E4 case, 3 VT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

N — | —|— | == === N|~

Measuring Input

40 to 160V, 50/60Hz

gj— —|— —|—|— == —|—|— | u|®

Auxiliary Voltage

PSU Rated: 24 to 250 V DC/ 100 to 230 V AC
Binary input threshold 19 V DC (Rated: 24 to 250 V DC)

— | == == === |—=|—= === == >
— | — === === |—=|—|—=|—|—=|—|—=| O
— | — = — = — = — = — = — = — = O

PSU Rated: 24 to 250 V DC/ 100 to 230 V AC
Binary input threshold 88 V DC (Rated: 110 to 250 V DC)

Spare

Communication Interface

Standard version - included in all models, USB front port, RS485 rear port (E6 Case) "

Standard version - plus additional rear electrical Ethernet RJ45 (x2), (E6 Case) »

Standard version - plus additional rear optical Ethernet duplex (x2), (E6 Case) "

o N 2| —|— —|—
N N N[ —|——|—

Protocol

IEC 60870-5-103 Modbus RTU and DNP3 (user selectable setting)

IEC 60870-5-103 Modbus RTU, DNP3 and IEC 61850. (user selectable settings)

Front Cover

Standard Version - No Push Buttons

Push Buttons - Down and right Arrows

NN|f—|—
Sl - N

Protection Function Packages

For future development

For future development

Standard Version

27159 Under/overvoltage

47 Negative phase sequence voltage

59N Neutral voltage displacement

74T&C Trip & Close circuit supervision

81 Under/overfrequency

Standard version — plus

78 Voltage Vector Shift

81R Rate of Change of Frequency
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Additional Functionality

No additional functionality

Spare
° NOTE
l 1) E4 case is standard, E6 case is required if
IEC61850 option fitted
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7SR191 Capacitor Protection Relay

Description

The 7SR191 Capa devices are numeric protection relays
designed for application on shunt connected distribution capac-
itor banks arranged in all common connection configurations,
typically single star, double star, delta or in an H configura-

tion. These relays provide all protection functions required in a
single device. Relay versions which can be connected to primary
voltage transformers provide additional voltage protection func-
tions and metering.

The 7SR191 relays are developed from the proven 7SR11 &
7SR12 Argus family of products providing a familiar product
using the latest generation of hardware technology. Housed
in a 4U high, size E4 or E6 (Optional IEC61850 model) case,
these relays provide protection, monitoring, instrumentation
and metering with integrated input and output logic, data
logging & fault reports. Communication access to the relay
functionality is via a front USB port for local PC connection

or rear electrical RS485 port for remote connection & optional
IEC61850 communication through two rear Ethernet ports (Elec-
trical or Optical).

Function Overview

Protection

37 Undercurrent/Loss of Supply

46MDT Phase Unbalance

46 Negative Phase Sequence Overcurrent
49 Thermal Overload

50 Instantaneous Overcurrent

50N Instantaneous Earth Fault

50BF Circuit Breaker Fail

51 Time Delayed Overcurrent

51N Time Delayed Derived Earth Fault

59C Overvoltage by Current Integration
60C Capacitor Unbalance Current

87REF High Impedance REF

27159 Under/Over Voltage

47 Negative Phase Sequence Voltage
59IT Inverse Time Overvoltage

59N Neutral Voltage Displacement

67/50 Directional Instantaneous Overcurrent
67/50N Directional Instantaneous Earth Fault

67/51 Directional Time Delayed Overcurrent
67/51N Directional Time Delayed Earth Fault
81 Under/Over Frequency

Supervision

60CTS CT Supervision

74TICCS Trip & Close Circuit Supervision
60VTS VT Supervision

Control

CB Control

Reswitch Blocking
Features

Cold Load Settings

Four Settings Groups

Password Protection — 2 levels

User Programmable Logic

User specified voltage, current & thermal protection curves
Self Monitoring

Circuit Breaker Trip and Maintenance Counter

Trip Timers

User Interface

20 Character x 4 Line Backlit LCD
Menu Navigation Keys

9 User Programmable Tri-colour LEDs
User Language Configuration

Monitoring Functions

Primary/Secondary Current Phases and Earth Direction
Primary/Secondary Line and Phase Voltages
Capacitor Overvoltage

Capacitor Unbalance Current

Apparent Power and Power Factor

Real and Reactive Power

Import and Export, Real and Reactive Energy
Historical Demand Record

Positive Phase Sequence (PPS) Voltage & Current
Negative Phase Sequence (NPS) Voltage & Current
Zero Phase Sequence (ZPS) Voltage

Frequency

Harmonic currents up to 15th and Total Harmonic Distortion
Binary Input/Output status

Trip circuit healthy/failure

Time and date

Starters

Fault records

Event records

Circuit breaker trip counters

1t summation for contact wear
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Hardware

4 CT 3 Binary Inputs 5 Binary Outputs
4 CT 6 Binary Inputs 8 Binary Outputs
4 CT 3 VT 3 Binary Inputs 5 Binary Outputs
4 CT 3 VT 6 Binary Inputs 8 Binary Outputs

Application

The 7SR191 Capa is a numerical protection relay intended for
use on shunt connected distribution capacitor banks. It provides
a highly comprehensive functional software package with a
range of integral application functions aimed at reducing instal-
lation, wiring and engineering time.

An extensive range of metered values can be viewed on the
front LCD or at a remote point via the communication channel.

The integrated control feature allows local and remote oper-
ation of a single circuit breaker and monitoring of its trip
and close circuits. Loss of supply to the capacitor is detected
and can be used to disconnect from the network. Automatic
blocking of subsequent reconnection until the capacitor has
safely discharged is also provided.

Distribution capacitor banks are constructed from a large
number of individual capacitor units. These units will period-
ically fail due to the electrical stress applied during normal
service. Failure of a single unit is acceptable as the resulting
short circuit will be cleared by either operation of fuses, in inter-
nally or externally fused arrangements, or simply be coped with
by design in unfused and fuseless arrangements. However, the
failure of one unit will impose increased stress on remaining
units increasing the probability that these units will fail. This will
further increase stresses and if not disconnected, could eventu-
ally lead to cascading failure of the whole bank. The bank is
often split into similar sections, arranged such that the balanced
nature can be used as a basis for early failure detection. Current
transformers are typically fitted at suitable locations to allow
unbalance current to be measured by protection devices. In
addition to this, measurement of the total bank current is meas-
ured to detect unbalance between phases caused by capacitor
unit failure as well as overload protection and for detection of
insulation failure faults such as phase to phase and phase to
earth flashover.

The 7SR191 provides user configuration settings for operating

mode to allow the current inputs to be allocated to the protec-
tion functions to cater for all common bank arrangements with
a single ordering code. When set in 3 Pole Overcurrent + 1 Pole

Unbalance mode, the four current inputs are allocated as three
phase current inputs plus one unbalance input. In 1 Pole Over-
current + 3 Pole Unbalance mode, the four inputs are allocated
instead to provide three phase segregated inputs plus a single

phase reference input.

Function Matrix

59C Overvoltage by current integration ] ] [ ] u

60C Capacitor unbalance [ ] ] [ ] ]

37 Undercurrent, Loss of Supply ] [ ] [ ] [ ]

Reswitch Blocking ] n |(m ]

46MDT Phase Unbalance ] |

46 Negative Phase Sequence Overcurrent ] ]

47 Negative Phase Sequence Voltage ] ]

49 Thermal Overload | [ | [ | ]

50 Instantaneous Overcurrent [ ] [ ]

50N Derived Instantaneous Earth Fault ] |

50BF CB Failure ] | m ]

51 Time Delayed Overcurrent [ ] [ ]

51N Derived Time Delayed Earth Fault ] [ |

27 Undervoltage | ]

59 Overvoltage | [ ]

59N Neutral Voltage Displacement [ ] ]

87REF High Impedance Restricted Earth Fault ' = ]

67 Directional Overcurrent |

67N Directional Derived Earth Fault [ |

81 Under/Over Frequency [ ] [ ]
CONTROL/MONITOR

51c Cold Load | [ ] [ ] |

60CTS CT Supervision ] | ]

60VTS VT Supervision ] [ ]

50BF Circuit breaker Fail ] [ ] n u

Key -

e B - Included as standard
e * - Mode is selectable by user setting
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Voltage Inputs are optional and provide additional measuring and protection functionality as shown

m——
e
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171 B:0:0:60:0: :
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T~ 1T I I I I \ (2)
1~ 1T I I I T
T T $ T ;E T B0C
DT
T L T (x2) @ @ 7SR1912/1913 without valtage inputs

7SR1915/1916 with voltage inputs
3 Pole OC + 1 Pole Unbal.configuration

Figure 2.3/40 Typical Unearthed Double Star (DY)

Voltage Inputs are optional and provide additional measuring and protection functionality as shown
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I T I T I (x2) BF DT T 2 - (x4) (x2) (x4) (x2) CTs

T T I I I T

T T ; € T T c

T L T &) . .

7SR1912/1913 without voltage inputs

£0- 7SR1915/1916 with voltage inputs
I 1 3 Pole OC + 1 Pole Unbal.configuration

Figure 2.3/41 Typical Earthed Double Star (DY)
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Voltage Inputs are optional and provide additional measuring and protection functionality as shown
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7SR1912/1913 without voltage inputs
7SR1915/1916 with voltage inputs
1 Pole OC + 3 Pole Unbal.configuration

Figure 2.3/42 Typical Earthed Double Star (DY) with segregated unbalance

m

Voltage Inputs are optional and provide additional measuring and protection functionality as shown

[ 60 V7
\ VTS [\

T T I I I I
T T L LT I T
T~ T I I I I
T~ T I I I I
T T L I I I!

:
:

59C 59C g g
37 50 46 46 50 51 50N 51N 60
) J 0 M A e ot A BT T ey S ) S ey S ) oS ST

7SR1912/1913 without valtage inputs
7SR1915/1916 with voltage inputs
3 Pole OC + 1 Pole Unbal.configuration

* B0C is not used for this application as no unbalance CT is available

Figure 2.3/43 Typical Single Star
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Voltage Inputs are optional and provide additional measuring and protection functionality as shown

[ 60 V7
\ VTS 4

—HHHHH———ro—
TTL D‘{
L.

T 1T

I I - = |

59C 59C

I I ] 37 50 46 46 50 51 50N 51N 60
- T (x2) 49 46M BF OT IT E(’; g (x4) (x2) (x4) «2) S\ cTs 51e
T T |

11
| HEHEHE)
7SR1912/1913 without voltage inputs

7SR1915/1916 with voltage inputs
jg_ 3 Pole OC + 1 Pole Unbal.configuration

Figure 2.3/44 Typical Delta

Voltage Inputs are optional and provide additional measuring and protection functionality as shown

L
fﬂ
7

i

HHHHAHHIHHH

7SR1912/1913 without voltage inputs
7SR1915/1916 with voltage inputs
1 Pole OC + 3 Pole Unbal.configuration
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T HH F— HH HH
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Figure 2.3/45 Typical H Bridge (Split H)
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7SR1912/3 Functional Diagrams

R 0000000
a B ‘E_ M

2 e X X XX o)
-------- iSo00e

75R1912/1913 3 Pole OC + 1 Pole Unbal. Config

_L

It

7SR1915/6 Functional Diagrams

Figure 2.3/46 7SR1912/1913 3 Pole OC + 1 Pole Unbal. Configuration

75R1912/1913 1 Pole OC + 3 Pole Unbal. Config

Figure 2.3/47 7SR1912/1913 1 Pole OC + 3 Pole Unbal. Configuration

[[E]
& B3l

75R1915/1916 3 Pole OC + 1 Pole Unbal. Config

o B3]

[)‘2] °®® @@e T

(Ill:) :33 ‘ E_1

IL4
|gther) :33 ‘

w ik

=10

«

Figure 2.3/48 7SR1915/1916 3 Pole OC + 1 Pole Unbal. Configuration

y =00,

75R1915/1916 1 Pole OC + 3 Pole Unbal. Config

L2 %‘E

L3 CBE‘E

Figure 2.3/49 7SR1915/1916 1 Pole OC + 3 Pole Unbal. Configuration
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NOTE

i 0

The use of some functions are mutually exclusive.
e.g. 60C/I87REF

Some functions are dependent on the operating
mode selection.

Description of Functionality
27/59 Under/Over Voltage

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if voltage exceeds
setting for duration of delay.

37 Loss of Supply/Undercurrent

Each element has settings for pickup level and Definite Time Lag
(DTL) delays. Operates if current falls below setting for duration
of delay.

Re-switch Blocking

If the capacitor is disconnected or otherwise de-energised, auto-
matic blocking of re-energisation can be applied utilising a user
selectable timer to allow the capacitor voltage to discharge
before re-energisation. Detection of de-energisation can be
selected from current level or CB status signals or combinations
of both.

46M Phase Unbalance

The element has settings for pickup level and DTL delay. The
difference in magnitude of the highest and lowest phase current
is compared to the average phase current. This can be used to
detect that a number of capacitor units have failed in such a
pattern that measured unbalance spill current is negligible.

46NPS Negative Phase Sequence Overcurrent

Each element has user settings for pickup level and IDMTL or
DTL delay, operates if NPS current exceeds setting and delay.
NPS current elements can be used to detect that a number
of capacitor units have failed in such a pattern that measured
unbalance spill current is negligible.

47 Negative Phase Sequence Voltage

Each element has settings for pickup level and Definite Time
Lag (DTL) delays. Operates if NPS voltage exceeds setting for
duration of delay.

49 Thermal Overload

The thermal algorithm continuously calculates the present
thermal state of the capacitor bank from the measured currents
and the previous thermal state thus including long term over-
load conditions. Alarm outputs are given for thermal overload
and thermal capacity.

50BF Circuit Breaker Fail

The circuit breaker fail function may be triggered from an
internal trip signal or from a binary input. Line currents and
earth currents are monitored following a trip signal and an
output is issued if any current is still detected, above setting,
after a specified time interval. Alternatively, if the trip is from an
external protection the circuit breaker position can be used to
determine a failure. A second time delay is available to enable

another stage to be utilized if required. An input is also available
to bypass the time delays when the circuit breaker is known to
be faulty.

51c Cold Load Protection

When a capacitor bank is initially energized the connected
system may create transient effects which could appear as oper-
ating currents at the relay. These conditions can exist for an
extended period and must not be interpreted as a fault. To allow
optimum setting levels to be applied for normal operation, the
cold load pickup feature will apply alternative current settings
or protection element inhibits for a limited period. The feature
resets when either the circuit breaker has been closed for a
settable period, or if the current has reduced beneath a set level
for a user set period.

50/51 Phase Fault

50 INST/DTL and 51 IDMTL/DTL elements provide 3 phase over-
current protection in 3P OC + 1P UB mode, each with inde-
pendent settings for pickup current, time-multiplier (51) and
time-delays. User can select IEC or ANSI time current character-
istics. The IDMT stage has a user programmable reset character-
istic, either DTL or shaped current ~ time reset characteristic, to
improve grading with electromechanical protection.

50N/51N Earth Fault

The earth fault current is internally derived from the 3 phase

CT inputs in normal operating mode. 50N INST/DTL and 51N
IDMTL/DTL elements provide overcurrent protection, each with
independent settings for pickup current, time-multiplier (51)
and time-delays. User can select IEC or ANSI time current charac-
teristics. The IDMT stage has a user programmable reset charac-
teristic either DTL or shaped current ~ time reset characteristic
to improve grading with electromechanical protection.
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Figure 2.3/51 ANSI Overcurrent Curves

59C Overvoltage

The effective applied voltage is calculated from the measured
capacitor current by numeric integration techniques such that
all harmonic frequency components of the current are correctly
incorporated.

The capacitor units are rated to withstand 110% of rated
voltage continuously. IEC and ANSI standards specify withstand
times for higher voltage levels. These requirements are used to
construct an overvoltage withstand curve. Time Multiplier set to
default setting = 0.9 is recommended to provide safety margin.

1.1 infinite

1.15 1,800 IEC871-1

1.20 300 IEC 871-1

1.30 60 ANS| 18-1980, IEC
871-1

1.40 15 ANSI 18-1980

1.7 1 ANSI 18-1980

2.00 0.3 ANSI 18-1980

2.20 0.12 ANSI 18-1980
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Figure 2.3/52 Capacitor Curve (Time Multiplier = 1)

59N Neutral Overvoltage

Neutral overvoltage can be used to detect unbalance in the
capacitor bank in ungrounded arrangements.

Operates if the calculated neutral voltage exceeds setting for
duration of delay.

60C Capacitor Unbalance

In 3P OC + 1P UB mode, 60C is applied at the 4t current input,
typically connected to an unbalance CT. In 1P OC + 3P UB mode,
60C is applied at each of the 3 phase segregated current inputs,
typically connected to an unbalance CT. Each element has user
settings for pickup level and IDMTL or DTL delay, operates if
measured current exceeds setting and delay. In 3P OC + 1P UB
mode the 1P unbalance element can be trimmed for phase and
magnitude to suit the natural unbalance current and also can
be zeroed manually. This calibration is compensated to allows
for the switch-off condition. The compensation feature is not
available in 1P OC + 3P UB mode.

60CTS CT Supervision

The relay has two methods of CT supervision. The 7SR1912/3
monitors each phase current input and operates if any one or
two inputs fall below the setting. The 7SR1915/6 has the above
method and an addition method that considers the presence of
negative phase sequence current, without an equivalent level of
negative phase sequence voltage, for a user set time as a CT
failure.

This function is not used in 1 Pole OC + 3 Pole UB mode. Both
element types have user operate and delay settings.

60VTS VT Supervision

The VT supervision uses a combination of negative phase
sequence voltage and negative phase sequence current to
detect a VT fuse failure in 3 Pole OC + 1 Pole UB mode. This

condition may be alarmed or used to inhibit voltage dependent
functions. Element has user operate and delay settings.

In1 Pole OC + 3 Pole UB mode, a simpler element using current
and voltage magnitudes is provided.

87REF Restricted Earth Fault

The measured earth fault input may be used in a 87REF high
impedance restricted earth fault scheme to provide sensitive
high speed unit protection. A calculation is required to deter-
mine the values of the external series stabilising resistor and
non-linear shunt resistor which can be ordered separately. This
function is used on single-star arrangements where no unbal-
ance CT is available and is connected to the unused 4™ current
input.

67/67N Directional Control

Phase, earth and sensitive earth fault elements can be direction-
alised. Each element can be user set to Forward, Reverse, or
Non-directional.

Directional Phase Fault elements are polarised from quadrature
voltage.

Derived earth fault elements can be user set to be polarised
from residual voltage or negative phase sequence voltage.
Measured earth fault elements are polarized from Vo.

74T/CCS Trip & Close Circuit Supervision

The trip or close circuit(s) can be monitored via binary inputs.
Trip circuit failure raises an HMI alarm and output(s).

81 Under/Overfrequency

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if frequency exceeds
setting for duration of delay.

Programmable Logic

The user can map binary inputs, protection elements, LEDs and
binary outputs together in a logical scheme.

Up to 8 logic equations can be defined using standard logic
functions e.g. Timers, AND/OR gates, Inverters and Counters to
provide the user required functionality.

Each logic equation output can be used for alarm & indication
and/or tripping.

Virtual Inputs/Outputs

There are 8 virtual inputs/outputs to provide internal logical
states to assist in the application of the functions. Each virtual
1/0 can be assigned in the same way as a physical /0.

Circuit Breaker Maintenance

Two circuit breaker operations counters are provided to assist
with maintenance scheduling. The maintenance counter records
the overall number of operations and the delta counter records
the number of operations since the last reset.

An 12t summation counter provides a measure of the contact
wear indicating the total energy interrupted by the circuit
breaker contacts.

Each counter has a user set target operations count which,
when reached, can be mapped to raise alarms/ binary outputs.
A CB Trip Time meter is also available, which measures the
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time between the trip or open command being issued and the
auxiliary contacts changing state.

Control Mode

The relay has a control menu with access to commonly used
command operations. Access to the control commands is
restricted by a 4 character control function password. Each
command requires a select then execute operation, if the
execute operation is not performed within a time window the
command is aborted. The following control functions are avail-
able: CB Operation

Figure 2.3/53 Example of Control Function View

Construction

The relay is housed in a 4U high size E4 or E6 case with a remov-
able clear plastic fascia cover. The plastic fascia cover can be
ordered with or without two push buttons to allow the user to
view the settings and instruments without removing the cover.

Two plastic handles are provided to allow the relay to be with-

drawn from its case, contacts in the case ensure that the CT
circuits and normally closed contacts remain short circuited Figure 2.3/54 Rear view of E4 relay
when the relay is withdrawn.

The rear terminal blocks comprise M4 female terminals for ring
crimp wire connections, to provide a secure and reliable termi-
nation.
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Figure 2.3/55 Rear view of relay with 2x LC Fibre Optic ports (E6 Case
with IEC61850)

User Interface

SIEMENS

User
Function
Label

Large LCD

Multi-
coloured

|
Programmable LED's

from fascia '

beeed2o2od0

Figure 2.3/56 User Interface

The operator interface is designed to provide a user friendly
method of controlling, viewing menus, entering settings and
retrieving data from the relay. Five buttons are provided for
navigation around the menu structure.

LCD

A 4 line by 20 character liquid crystal display with power save
operation indicates the relay identifier, settings, instrumenta-
tion, fault data and control commands. Up to 6 user program-
mable general alarms can be configured to display your own
indications on the LCD.

LEDs
A green steadily illuminated LED indicates the ‘Protection
Healthy' condition.

9 user programmable LEDs are available eliminating the need
for expensive panel mounted pilot lights and associated wiring.
Each LED is tri-colour (red, green, yellow) allowing for clear indi-
cation of the associated function’s state and has a label insert for
identification.

Relay Information

The device is identified by the rating label on the fascia. The
user can also give the device its own identity by editing the
‘Relay Identifier’ displayed on the LCD or space is provided to
place a slip in label giving the relays function.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 4
Rated Current | 15A
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Measuring Range 80 xI,
Instrumentation = 0.1 x I 1% 1,
Frequency 50/60Hz
Thermal Withstand:

4xl,
Continuous

100A (1A) 350A (5A)
1 Second

700A (1A) 2500A (5A)
1 Cycle
Burden @ || < 0.2VA (1A phase and Earth

element)

< 0.2VA (5A phase and earth
element)

Voltage Inputs (optional)

Quantity 3, ph-ph or ph-n
Nominal 40...160 Vpyys
Operating Range 0... 200 Vpye
Instrumentation = 0.8 x V| +1% V,

Burden @ 110V =<0.06 VA
Overvoltage Withstand 300V,

RMS

Auxiliary Supply

Rated DC Voltage | 24-250V DC

Operating range 19.2 to 275V

Allowable superim-
posed ac compo-

12% of DC voltage

tion:

nent
Rated AC Voltage | 100-230 V AC 50/60Hz
Range 80 to 253 Vs AC
50/60Hz +5%
Power Consump- Min (DC) 3W (6W with IEC61850)

(collapse to zero)

Max (DC) 8.4W (11W with IEC61850)
Min (AC) 9VA (14.5VA with IEC61850)
Max (AC) 17VA (23VA with IEC61850)
Allowable breaks/ | DC 50ms
dips in supply AC 2.513 cycles @50/60Hz

Maximum peak ac current for oper-| 1.5 mA
ation
Pick Up Delay User selectable 0 to 14,400,000
ms (up to 4 hours)
Drop Off Delay User selectable 0 to 14,400,000
ms (up to 4 hours)
NOTE

l For AC operation the Bl pick-up delay should be
set to Oms and the drop-off delay to 20m:s.

Binary Outputs

Number

5 or 8 (3 change over contacts)

Operating Voltage

Voltage Free

Operating Mode

User selectable - Self or Hand/Elec-
trical Reset or pulsed

Carry continuously
Make and carry
(LIR<40 msand V <300V)

Operating Time from Energizing <20 ms
Binary Input
Making Capacity: 3R zear ke

20A acordcfor0.5s
30Aacordcfor0.2s

Breaking Capacity:

1250 VA
(=<5Aand<300V):
AC Resistive 250 VA atp.f.<0.4
AC Inductive 75w
DC Resistive 30 Wat L/IR<40 ms
DC Inductive 50 W atL/R<10 ms
Unit Design
Housing E4 or E6(see dimension drawing)
Indication 20 Character 4 line Display

Relay Healthy LED

9 Tri Coloured User Programmable
Self or Hand Reset LED’s

Withdrawable Element

Yes

Binary Inputs

User Interface

5 Navigation Keys

Number

3or6

Operating Voltage

19V dc DCRange 19 to

320V dc

AC Range 92 to

138 VpyyAC

Minimum
threshold 17V dc

88V dc Range 88 to 320V

dc

Minimum
threshold 68.75V
dc

Maximum dc current for operation

1.5 mA

Weight

Typical 3.2kg E4 case, 4.15 kg E6
case.

Additional Transport packaging:
add 0.4kg
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Data Communication Interface

Communication Port

Front USB Type B

Rear RS485 2 wire electrical
IEC61850 optional ports:

2x Electrical RJ45 Ethernet
2x LC Fibre Optic Ethernet

Protocols

IEC60870-5-103
MODBUS RTU (Serial)
DNP3.0 O (Serial)
IEC61850 - optional

Fibre Optic Ethernet Data Commu-
nication Interface (IEC 61850
Option)

EN100 Fibre Optic Data Communication Interface

(IEC 61850 Option)
Physical Fibre-optic
Connectors Duplex LC 100BaseF in acc. With

IEEE802.3

Recommended fibre

62.5/125 pm glass fibre with
Duplex-LC connector

Transmission Speed 100 MBits/s
Optical Wavelength 1300 nm
Bridgeable distance 2 km

EN100 Electrical Ethernet Data Communication Interface

(IEC 61850 Option)
Physical Electrical
Connectors RJ45 100BaseT in acc. With

IEEE802.3

Transmission Speed

100 MBits/s

Test Voltage (with regard to
socket)

500 VAC 50 Hz

Mechanical Tests
Vibration (Sinusoidal)
IEC 60255-27 & IEC 60255-21-1 Class |

Vibration response 0.5gn =5%
Vibration response 1.0gn =5%
Shock and Bum

IEC 60255-27 & IEC 60255-21-2 Class |

Shock response 5gn, 11 ms =5%
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms <5%
Seismic

IEC 60255-27 & IEC 60255-21-3 Class |

Seismic response X-plane - 3.5mm <5%
displacement below
crossover freq (8-9Hz)
1gn above

Y-plane — 1.5mm
displacement below
crossover freq (8-9Hz)
0.5gn above

Mechanical Classification

Durability >10° operations

Electrical Tests
Insulation
IEC 60255-27

Bridgeable distance 20m

Data Storage

Fault Record 10

Waveform Record 10 x Tsec
2 x 5sec
5 x 2sec
1 x 10sec

Pre trigger 10...90%

Events

1000 1ms Resolution

2.5 kV AC RMS for 1 min
2.5 kV AC RMS for 1 min
1.0 kV AC RMS for 1 min

Between any terminal and earth

Between independent circuits

Across normally open contacts

Slow Damped Oscillatory Wave (High Frequency Disturbance)
IEC 60255-26

Case, Aux Power 2.5kvV <10%
& /0. Common
mode

Case, Aux Power 1.0 kV
& I/0. Transverse
mode

RS485 Comms 1.0 kV

<10%

No data loss
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Electrostatic Discharge
IEC 60255-26

Radiated Immunity
IEC 60255-26

Contact discharge |8.0 kV <5% 80 MHz to 1000 MHz Sweep 10 VIm

1.4GHz to 2.7GHz Sweep 10 VIm
Fast Transients 80,160,380,450,900,1850,2150 |10 VIm
IEC 60255-26 MHz Spot

Case, Aux Power & |4kV
110

RS485 Comms 2.0kvV

<10 %

No data loss

Surge Immunity
IEC 60255-26

Analog Inputs: Line | 4.0 kV <10 %

to Earth
Case, Aux Power & | 2.0 kV
1/0: Line to Earth

RS485 Comms 1.0 kV
port: Line to Earth

=10 %

No Data Loss

Analog Inputs: Line | 1.0 kV <10 %
to Line
Case, Aux Power & | 1.0 kV * <10%

1/0: Line to Line

° NOTE

l * 50ms DTL pick-up delay applied to binary inputs

Conducted Radio Frequency Interference
IEC 60255-22-6

0.15 to 80 MHz 1m0V =5%

Magnetic Field with Power Frequency
IEC 60255-26

100A/m (0.126mT) continuous 50Hz
1000A/m (1.26mT) for 3s

Environmental Tests

Temperature
IEC 60255-1 & IEC 60068-2-1/2

Operating Range -10°C to + 55°C

Storage Range -25°Cto + 70°C

Humidity
IEC 60255-1 & IEC 60068-2-78

Operational test 56 days at 40°C and 93% relative

humidity

Cyclic Temperature and Humidity
IEC 60255-1 & IEC 60068-2-30

Operational test 25°C to 55°C (outdoor equipment)
and 97/93 % relative humidity. 6 x

24h (12h+12h) cycles.

IP Ratings
IEC 60529

Radiated Radio Frequency

IEC 60255-26

30 to 230 MHz

40 dB(uV/m)

230 to 10000 MHz 47 dB(pVIim)

Installed with cover IP 51 from front of relay

Installed with cover removed

IP 20 from front of relay

Performance
27/59 Under/Over Voltage

Conducted Radio Frequency

0.15t0 0.5 MHz

79 dB(pV) 66 dB(uV/m)

0.5 to 30 MHz

73 dB(pV) 60 dB(uV/m)

Number of Elements 4 Under or Over

Operate Any phase or All phases
Voltage Guard 1 to 200V

Setting Range V 5 to 200V

Hysteresis Setting 0 to 80%

V, Operate Level 100% V,, £1% or £0.25V
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Reset Level:
Overvoltage

Undervoltage

+1% or +0.25V

op’ —

+1% or+0.25V

op’ —

=(100%-hyst) x V.
=(100%-+hyst) x V,

Overshoot Time

<40 ms

Delay Setting ty,,

0.00 to 14400s

Basic Operate Time :
0to 1.1xV,

0to2.0xV,
1.1t00.5x V,

73ms +10ms
63ms +10ms

58ms =10ms

Inhibited by

Binary or Virtual Input

47 Negative Phase Sequence Overvoltage

Operate time following delay.

0
thasic Hldelay - £1% OF £10ms

Number of Elements 2xDT & 2xIT

Setting Range V, 1to 90V

DT Hysteresis Setting 0to 80%

Operate Level 100% V,, 2% or 0.5V

st

DT Delay Setting ity

0.00 to14400s

Inhibited by

Binary or Virtual Input

VT Supervision, Voltage Guard

37 Undercurrent

Basic Operate Time
0Vto 1.5 xV,

0Vto 10XV,

80 ms £20 ms

55 ms 20 ms

DT Operate time following delay.

0f
Toasic +tdelay , 22% or +20 ms

IT Char Setting IDMTL, DTL
IT Tm Time Multiplier 0.025 to 100
IT Char Operate Level 100% I, =2% or =0.5V

sf

Overshoot Time

<40 ms

Number of Elements 2

Operate Any phase or ALL
Setting Range |, 0.05t05.0x 1,

Operate Level 100% Iy, 5% or £1% x |
Current Guard 0.05t0 5.0 x 1,

Inhibited by

Binary or Virtual Input

Delay Setting iy

0.00 to 14400s

49 Thermal Overload

Operate levels

Operate and Alarm

Basic Operate Time: 1.1 t0 0.5 x|, | 35ms =10ms
Operate time following delay. thasic Hlgeay - 1% Or £10ms
Overshoot Time < 40ms

Inhibited by

Binary or Virtual Input, Guard

46MDT Phase Unbalance

Number of Elements

1

Setting Range S,

0.01t0 1.0

Operate Level

100% S, +5% for Imean =0.1 x |

& =

Delay Setting t

0.00 to 14400s

Setting Range |, 0.10t0 3.0 x I,

Operate Level 100% Iy, £5% or 1% x |
Time Constant Setting 1 to 1000min

Operate time . In; I=-I: 1

+5% absolute or £100 ms where Ip
= prior current

Alarm Level

Disabled, 50,51...100%

Inhibited by

Binary or Virtual Input

delay
Basic Operate Time 0.01 to 1 95ms +10ms
Operate time following delay. t o+t +1% or £10ms

basic ' “delay # —

50 (67) Instantaneous & DTL OC&EF (Directional)

Inhibited by

Binary or Virtual Input

46 Negative Phase Sequence Overcurrent

Operation 7SR1915/6 only

Non directional, Forward or
reverse

Elements

Phase (50)& Derived Earth (50N)

Number of Elements

DT &IT

DT Setting Range I

0.05,0.10...4.0x I,

Number of Elements

4 x0C
4 x Derived EF

DT Operate Level

100% I, 5% or =1% x | ,

st

Operating Current

RMS or Fundamental frequency

DT Delay Setting ty,,

0.00 to 14400s

Setting Range I,

0.051t0 50 x I,

DT Basic Operate Time
0to2xl,

0to5xl

40 ms =10 ms

30 ms =10 ms

Time Delay

0.00 to 14400s

Operate Level

100% I, 5% or =1% x | ,

DT Operate time following delay

+1% or 10 ms

tyasic Hielay £

basic

IT Char Setting

IEC NILVLELLTI, ANSI MI,VI,El & DTL

IT Setting Range

0.05t0 2.5

Tm Time Multiplier

0.025 to 100

Operate time:
50

50N

0to2xl,—35ms, 10 ms,
0to5xl,—25ms, £10 ms
0to2xl,—40ms, £10 ms,

0to5xI,—30ms, 10 ms

Char Operate Level

105%I,, +4% or =1% 1,

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

181



Main Protection
7SR1 Range — 7SR191 Capacitor Protection Relay

Operate time following delay thasic Hlgelay - £1% Or 10 ms Tm Time Multiplier(IDMT) 0.1 to 140
Inhibited by Binary or Virtual Input Delay (DTL) 0 to 20s
VT Supervision Operate time
IDMTL
51(67) Time Delayed OC&EF (Directional)
Capacitor +5 % or £ 65 ms.
Operation — 7SR1915/6 only Non directional, Forward or See above, + 5 % or + 65 ms.
reverse DTL
Phase & Derived Earth telay = 1 % OF = 40ms
2x0C Reset 0 to 60s

Elements
2ol Number of Elements

2 x Derived EF

Char Operate Level

105% V., +2% or 0.5V

&=

Operating Current

RMS or Fundamental frequency

Inhibited by

Binary or Virtual Input

Characteristic

IEC NI, VI, El, LTI; ANSI MI, VI, EI &
DTL

59C Capacitor Overvoltage

Number of Elements

2xDT & 2xIT

Setting Range I, 0.05t02.5x 1,
Time Multiplier 0.025 to 100
Time Delay 0,0.01... 20s

Operate Level

105% I, 4% or =1% x | ,

Capacitor Rated Current, equiva-
lent to Ver

0.1to5x1,

Minimum Operate time
IEC

ANSI

K
[ =

o []a—_lem
Is

|~

A
=|—=—+8 [xI
top [é]P—l-i_ xXim

+ 5% absolute or = 30ms

Setting Range I,

80 to 150% Ver

DT Operate Level

100% V,, 2% or 0.5V

DT Delay Setting ty,, 0 to 14400s

DT Basic Operate Time 50ms +10ms

0to2xV, 45ms =10ms

0to5xV,

DT Operate time following delay. |t . Hgoay » 1% Or £20ms

IT Char Setting

Capacitor, IDMTL, DTL

IT Setting Range

80 to 150% Ver

Follower Delay

0-20s

IT Tm Time Multiplier

0.025to0 1.6

Reset

ANSI decaying, 0- 60 s

IT Char Operate Level

100% I, =2% or =0.5V

st

Inhibited by

Binary or Virtual Input

VT Supervision

508BF Circuit Breaker Fail

Operation

Current check - Phase and Meas-
ured 14 with independent settings,
Mechanical Trip, CB Faulty Monitor

Operate time

IDMTL

Capacitor

DTL

+5 % or+ 65 ms.

See above, =5 % or + 65 ms.

tyelays = 1 % 01 = 50ms

Overshoot Time

<40ms

Setting Range I,

0.05t02.0x1,

Inhibited by

Binary or Virtual Input

2 Stage Time Delays

Timer 1 - 20...60000 ms
Timer 2 - 20...60000 ms

59N Neutral Voltage Displacement

IT Setting Range

1 to 100V

Operate Level 100% I, 5% or 1% x | Number of Elements DT & IT
Disengaging time <20 ms DT Setting Range I, 1 to 100V
Operate time following delay Tcbf £1% or £2 ms DT Operate Level 100% V,, £2% or =0.5V
Triggered by Any function mapped as trip DT Delay Setting t, 0 to 14400s
elay
contact - :
Inhibited by Binary/Virtual Input DT Basic Operate Time 76ms +20ms
Timer By pass Yes, 50BF CB Faulty Input 0Vito 1.5xV, 63ms +20ms
0Vto 10XV,
59IT Time Delayed Phase Overvoltage DT Operate time following delay. |t . Hlyepay 1% or £20ms
IT Ch i IDMTL & DTL
Number of Elements 1 ¢ a.r setting &
o - IT Setting Range 1to 100V
IT Char Setting IDMTL, Capacitor & DTL - —
Tm Time Multiplier(IDMT) 0.1 to 140
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0to 2 x|,40ms +10ms

0to5xI,30ms £10ms

Binary or Virtual Input

3 x Trip and 3 x Close

Delay (DTL) 0 to 20s Basic Operate Time
Operate time M

t =

ap v

IDMTL =l-1 Inhibited by

x5%orz65ms. 74T/CC Trip/Close Circuit Supervision
Reset IEC/IANSI Decaying, 0 to 60s
Char Operate Level 105% V,, 2% or 0.5V Number of supervisable circuits
Inhibited by Binary or Virtual Input Number of BI's Required

1 or 2 per function

60C Capacitor Unbalance

81 Under/Over Frequency

DT Operate time following delay.

0
Tpasic +tdelay , 1% or £10ms

V, Operate Delay

Number of Elements DT &IT Number of Elements 4 Under or Over
DT Setting Range I 0.01t02.0x1, Under Voltage Guard Yes/No
DT Operate Level 100% I, 5% or 1% x I, Setting Range Hz 43 to 57Hz (50Hz)
DT Delay Setting ty,, 0.00 to 14400s 53 to 68Hz (60Hz)
DT Basic Operate Time S0ms +10ms Hysteresis Setting 0to 2%

- Operate Level 100% F, £10mHz
s 25l 40ms =10ms ; : -

- Operate Time Typical < 150ms
0to5xl,

0 to 14400s

IT Char Setting

DTL & User Specified

Reswitch Blocking

IT Setting Range

0.01to 2

Tm Time Multiplier(IDMT)

0.025 to 100

Operation

UC, CB position, UC&CB, UC or CB

Char Operate Level

105% I, 4% or +1% | ,

s’ —

Blocking time

0 to 60000s

Overshoot Time

<40ms

Setting Range I,

0.05t0 5.0,

Inhibited by

Binary or Virtual Input

60 Supervision

Operate Level

100% I, 5% or =1% x |

S

Delay Setting ty,,,

0.00 to 14400s

cT 7SR1912/3 Current
75R1915/6 Currentor V., &1
VT 7SR1915/6 nps/zps

87REF Restricted Earth Fault

Setting Range

0.051t00.95x1,

Operate Level

100% I, 5% or 1% x |

st

Time Delay

0 to 60s

7S5R1912/1913 Connection Diagram

Basic Operate Time: 1.1 t0 0.5 x|, |50ms =10ms
Operate time following delay. thasic Hlgetay - 1% OF £10ms
CB Maintenance
Trip Counter Total & Delta
0...10000
12t Alarm 10...100000
Control Functions
CB OpenlClose
EF INJOUT
Relay Mode Local/Remote/Local or Remote
Reset LED’s & O/P's
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Bl 1
Bl 2
Bl 3
Ly
[Es]
<t
!
4

Bl 4
Bl S
1 r____
S S PP
Bl 6 ] |
5 | .
ata
BOG —— : Comms B A
BO7 ——- :{uptional}
Bo8 L— —{7s |
[
[ o e28|27e .28
b — =

Rear View
Arrangement of terminals and modules

MNOTES

1

[

2

3

4

Binary Input

Shows contacts internal to relay
case assembly.

Contacts close when the relay
chassis is withdrawn from case

BO 2

8
BO 3
BO 4 A
KN
-]2
BO 5

Figure 2.3/57 Diagram showing 7SR1913 relay with 4 CT inputs, 6 binary inputs and 8 binary outputs
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7SR1915/1916 Connection Diagram

Bl 1 Bl 4
Bl 2 Bl S
[———=
Bl 3 Bl 6 | . . .
|
A |
|
BO & Data
GND |4 |
g BO 7 I (Cotmmsl) B .A
B optional
. BO S : g
Term. |
|
(@ e
a —_—— e —
Relay .
Vollage \;E | Rear View
o A f terminals and modul
Setting rrangernent of terminals and modules

1 V3| NOTES
Bl = Binary Input
BO = Binary Qutput

g BO 1
IL1

BO 2

Shows contacts internal to relay
case assembly.

:(% Contacts close when the relay

IL2 chassis is withdrawn from case

BO 3

IL3
BO 4

BO S

4

Figure 2.3/58 Diagram showing 7SR1916 relay with 4 CT inputs, 3 VT inputs, 6 binary inputs and 8 binary outputs

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 185



Main Protection
7SR1 Range — 7SR191 Capacitor Protection Relay

Ordering Information - 7SR191 Capa Capacitor Bank
Protection

5
N

—
w

N
~

1 3

—
Ul

Capacitor Protection 7 | S

Capacitor Bank protection relay

Protection Product

Miscallaneous Protection

O|l—(—|—|v|u

Capacitor Protection

— I = [ . NG

Case I/0 and Fascia

4 CT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

4 CT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

4 CT, 3VT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

4 CT, 3VT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

ol w|lN|l—|—|—|—|—|—|—|—|O0|

Measuring Input

1/5 A, 50/60Hz", 40-160V2

— | N S Ry Y N B )

Auxiliary Voltage

PSU Rated: 24-250V DC/ 100-230V AC
Binary input threshold 19V DC (Rated: 24-250V DC)

z|—|—|—|=|=|=|=|=|=|=|=|=|=|=|=|=|—|o|e

— === === == === —|—=|—[—|—|—| DO

— = — = — = — = — = — = — = — = — = O

— === === == |—=|—=—=|—=|—=|—[—|—|—| O

— [ [ [ [ R [ | = = )

— [ [ [ B B [ = = .

PSU Rated: 24-250V DC/ 100-230V AC
Binary input threshold 88V DC (Rated: 110-250V DC)

Communication Interface

Standard version — included in all models, USB front port, RS485 rear port (E4 case) 3

Standard version - plus additional rear electrical Ethernet RJ45 (x2) (E6 Case) 3

Standard version - plus additional rear optical Ethernet duplex (x2) (E6 Case) 5,

o| | = |—|[—

NN | N[—|—

Protocol

IEC 60870-5-103, Modbus RTU and DNP3 (user selectable)

IEC 60870-5-103, Modbus RTU, DNP3 and IEC 61850. (user selectable settings)

NN — | —

Relay Cover

Standard Version - No Push Buttons

Push Buttons - Down and Right Arrows

N EEY — S S e e =

Protection Function Packages

Standard version

Gl — = — e — e — B — e — B — B —

37 Undercurrent

46M Phase unbalance

46 Negative phase sequence overcurrent

49 Thermal overload

50 Instantaneous phase fault overcurrent

50BF Circuit breaker fail

50N Instantaneous earth fault

51 Time delayed phase fault overcurrent
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51c Cold load pickup

51N Time delayed earth fault

59C Overvoltage by current integration

60C Unbalance Overcurrent

60CTS CT supervision

87REF High Impedance REF

74TICCS Trip & Close circuit supervision

Re-energisation Blocking

Programmable Logic

For variants with 3 x VT inputs, as above plus:

27159 Under/overvoltage

47 Negative phase sequence voltage

59N Neutral voltage displacement

60VTS VT Supervision

67/50 Directional instantaneous phase fault overcurrent

67/50N Directional instantaneous earth fault

67/51 Directional time delayed phase fault overcurrent

67/51N Directional time delayed earth fault

81U/0 Under/Over Frequency

Additional Functionality

No Additional Functionality

I
I
I
|
I
I
I
|
|
I
I
I
I
|
I
I
I
|
I
I
I
|
A

NOTE

®
l 1) 4CT is configured by user setting as: 3PF + 1
Unbalance OR 1PF +3 Unbalance

2) Voltage rating applies to models with optional
VT inputs only.

3) E4 case is standard, E6 case is required if
IEC61850 option fitted
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7SR17 Motor Protection Relay

Figure 2.3/59 7SR17 Rho Fascia

Description

The 7SR17 motor protection relay range utilises service and
design experience accumulated with the previous generations
of Rho family of products.

Housed in 4U high, size E4 or E6 cases the 7SR17 Rho can
provide protection, control, monitoring, instrumentation and
metering with integrated input and output logic, data logging
and fault reports.

Relay functionality is accessed via a familiar user friendly inter-
face.

Communication access to relay functionality is via a front USB
port for local PC connection, rear RS485 port for remote connec-
tion or optional IEC61850 communication through two rear
Ethernet ports (Electrical or Optical).

Function Overview

Protection (can include)

14 Stall Protection

46 Phase Unbalance Protection
49 Thermal Overload

48166 Start Protection

37 Undercurrent

67150, Directional Overcurrent
67151

67G/67N  Directional Earth Fault
87REF High Impedance REF

27159 Under/Over Voltage

47 NPS Voltage/Phase Reversal
81 Under/Over Frequency

32 Power

32S Sensitive Power

55 Power Factor

Supervision (can include)

46PhRev  Phase Reversal
50BCL Breaking Capacity Limit

50BF Circuit Breaker Fail
60CTS- CT Supervision
60CTS Enhanced CT Supervision

60VTS VT Supervision

74TICCS Trip Circuit Supervision

81B Anti Backspin

Temp Temperature Input Monitoring

Control (can include)

86 Lockout
Motor Start/Stop Control
User Programmable Logic

Features

4 Settings Groups
Password Protection — 2 levels (protection and control)
User Programmable Logic

User Interface
20 Character x 4 line backlit LCD
Menu navigation keys

9 Programmable Tri-colour LEDs

Monitoring Functions

Monitoring Functionality (can include)

Phase, earth and sequence currents
Thermal equivalent and phase difference currents
Line, phase, neutral and sequence voltages

Power - Apparent, Real and Reactive. Power factor Energy - WHr and VAr
Hr

Demand metering
Start/Run Monitoring Profiles:
Number of Starts, Starts per hour Start currents, voltages and power

Start method (Local/remote/comms) Motor run / start / trip times,
thermal status,

Binary Input / Output status

General Alarms inc. trip circuit healthy/failure
Starters

Fault data

CB trip and maintenance counters and Time to Trip
Temperature input (optional) values

Description of Functionality
With reference to the 7SR17 functional diagrams.
14 Stall Protection

Each element has a single definite time overcurrent character-
istic with settings for pickup level and Definite Time Lag (DTL)
delays.

Operation can be controlled from motor stopped or running
conditions.
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37 Undercurrent

Each element has settings for the pickup level and the definite
time lag (DTL) delay. The element operates when current falls
below setting for the duration of the delay.

46 Phase Unbalance protection

Unbalance current has a significant heating effect on the motor.
Two phase unbalance measurement modes are available. Either
NPS current or the difference between maximum and minimum
phase currents can be used as a measurement of the unbalance
level. Inverse or definite time operation can be selected.

48/66 Start Protection

The feature provides settings to control both the number of
times a motor can be started within a specified time period
and the minimum time between starts. Motor starting can be
inhibited when this limit is reached.

Motor start time can also be monitored.

49 Thermal Protection — Rotating Plant

The enhanced thermal algorithm provides compliance with
IEC60255-8 (Thermal Electrical relays).

The operating curves take into account the effects of present
loading, prior loading and unbalanced currents on the motor
operating temperature.

A user definable thermal curve is selectable to allow matching of
the relay thermal characteristic to all motor and cooling system
types.

‘Starting’ and ‘cooling’ constants modify the thermal character-
istic during motor run-up and stopped conditions.

Temperature Inputs

Motor resistance temperature detectors (RTDs) can be
connected via an optional external 7XV5662-6AD10 Tempera-
ture Monitoring Interface. Up to twelve Pt100 sensors can be
monitored.

The interface is connected to the COM1-RS485 port of the relay.
50/51, G/N Earth Fault

Two earth fault measurement modes are available.

Measured earth fault mode (G) directly measures the earth
current from an independent CT, or the residual connection of
the 3 line CT's.

Derived earth fault mode (N) derives the earth current internally
from the line CT inputs.

Independent settings are available for pickup current and time-
delays.

IDMT curves are available.
50/51 Overcurrent

Definite time elements provide short circuit overcurrent protec-
tion with independent settings for pickup current and time-
delays.

IDMT curves can also be selected.

508BF Circuit Breaker Fail

The circuit breaker fail function may be triggered from an
internal trip signal or from a binary input. Where a CB closed
is detected following a trip signal an output is issued after a
specified time interval. This can be used to re-trip the CB or to
back-trip an upstream CB. A second time delay is available to
enable another stage to be utilized if required.

60CTS CT Supervision

Two types of CT wiring monitoring is available dependent on the
availability of VT inputs:

60CTS-I determines CT failure from a comparison of phase
current levels.

Where VT inputs are available 60CTS considers the presence of
negative phase sequence current, without an equivalent level of
negative phase sequence voltage.

The element has user operate and delay settings.

81B Anti Backspin

To inhibit attempted restarting of the motor until after the rotor
has completely stopped backspin protection is applied. Starting
is inhibited until the 81B time delay has elapsed.

87REF High Impedance REF

The 87REF function can provide high speed earth fault protec-
tion for motor winding faults. This function requires an external
series stabilising resistor and voltage limiting non-linear resistor.

74TCS Trip Circuit Supervision

The trip circuits can be monitored via binary inputs connected in
H4/H5/H6 or H7 schemes. Trip circuit failure raises an HMI alarm
and output(s).

Programmable User Logic

The user can map Binary Inputs and Protection operated outputs
to Function Inhibits, Logic Inputs, LEDs and/or Binary Outputs.

The user can also enter up to 4 equations defining scheme logic
using standard functions e.g. Timers, AND/OR gates, Inverters
and Counters.

Each Protection element output can be used for Alarm/Indica-
tion and/or tripping.

Function LED’s

Ten user programmable tri-colour LED’s are provided eliminating
the need for separate panel mounted indicators and associated
wiring. Each LED can be user set to red, green or yellow allowing
for indication of the associated function’s status. A slip-in pocket
adjacent to the LEDs enables the user to insert customised
labels. A printer compatible template is available.

Optional Functionality
27/59 Under/Over Voltage

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delayed operation.

The elements can be independently selected to under or over
voltage operation.

32 Power

This feature can be used to detect loss of motor load.
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Each element can be set to measure real, apparent or reactive
power and has independent settings for pickup level and Defi-
nite Time Lag (DTL) delayed operation.

32S Sensitive Power

Sensitive power is measured from the 4th CT input (IG) and user
selected voltage inputs.

Each element can be set to measure real, apparent or reactive
power and has independent settings for pickup level and Defi-
nite Time Lag (DTL) delayed operation.

47 Negative Phase Sequence (NPS) Overvoltage

Unbalance (NPS) voltage can be caused by uneven system
loading.

Each element has independent settings for pickup level and
Definite Time Lag (DTL) delayed operation.

497S Integral Temperature Sensor Inputs

4 or 8 Temperature Sensors can be connected to the optional
integral temperature sensor inputs.

RTD or thermistor sensors can be used. All sensors must be of
the same type.

55 Power factor

This feature is used to monitor motor operating conditions. Each
element has independent settings for pickup level and Definite
Time Lag (DTL) delayed operation.

60VTS VT Supervision

The VT Supervision uses a combination of sequence component
voltage and current to detect a VT fuse failure. This condition
can provide an output for indications/alarms or used to inhibit
voltage dependent functions. Element has user operate and
delay settings.

67 Directional Control for Overcurrent and Earth Fault

Directional control can be used to provide additional protection
discrimination e.g. correct discrimination for earth faults in non-
effectively earthed systems with appreciable capacitance.

81 Under/Over Frequency

Frequency elements can be used to monitor suuply quality e.g.
under-frequency causing motor deceleration.

Each element has independent settings for pickup level, drop-off
level and Definite Time Lag (DTL) delayed operation.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 3 x Phase, 1 x SEF

Rated Current | 15A

Measuring Range Phase: 80 x |,
SEF: 10 x 1,

Instrumentation 10% to 200% I, |=1% or +1% I,

50/60Hz

Frequency

Thermal Withstand:

4.0x1,

Continuous 100A (1A) 350A (5A)

1 Second

Burden @ | < 0.1VA (1A Phase and SEF)
< 0.2VA (5A Phase and SEF)

Voltage Inputs

Quantity 3 (Optional)

Rated Voltage V,, 40 - 160V

Instrumentation 10% to 200% V,, |x1% or 1%V,

Frequency 50/60Hz

Thermal Withstand: Continuous 300Vgys

Burden @ 110V <0.6 VA

Temperature Detector Inputs

RTD Cu10, 0 - 540°C +3°C (0 - 250°C)
Ni100, 0 — 400°C +1°C (0 - 250°C)
Ni120, 0 — 330°C
Ni250, 0 — 535°C
Pt100, 0 — 540°C
Pt250, 0 — 540°C
Pt1000, 0 — 260°C +2°C (0 - 250°C)
Thermistor 100Q — 40KQ +2% or = 5Q

Auxiliary Supply

Nominal voltage

Operating Range V

dips in supply
(collapse to zero)

24 to 60V dc 18 to 72V dc

24 to 250 V dc 19.2 to 275 V dc
100 to 230 V ac 80 - 253V ac
Allowable superim- | 12% of DC voltage
posed ac compo-

nent

Allowable breaks/ | 50ms (DC)

2.5/3 cycles (AC)

Auxiliary supply: Burdens

Power Consumption

Min (DC) 3.9W (6W with
Max (DC) IEC61850)
8W (10.1TW with
IEC61850)
Min (AC) 9VA (14.5VA with
Max (AC) IEC61850)
15VA (20.5VA with
IEC61850)
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Binary Inputs

Recommended cable Minimum: Category 5 SIFTP

(shielded/screened twisted pair)

Operating Voltage

19V: Range 17 to 320V dc
19V: Range 92 to 138 V ac
88V: Range 74 to 320V dc

Maximum current for operation

1.5mA dc
1.5mA peak ac

Binary Outputs

Operating Voltage

Voltage Free

Operating Mode

User selectable - Self or Hand Reset

Contact Operate / Release Time.

7ms | 3ms

Making Capacity:

Carry continuously

Make and carry

(L/IR <40 ms and V <300 V)

5Aacordc
20Aacordcfor0.5s
30Aacordcfor0.2s

Breaking Capacity:
(=5Aand <300V):
AC Resistive

AC Inductive

DC Resistive

DC Inductive

1250 VA

250 VA atPF<0.4
75 W

30 W at LIR<40 ms
50 WatL/R<10 ms

Data Communication Interface

Communication Port

Front USB Type B

Rear RS485 2 wire electrical
IEC61850 optional ports:

2x Electrical RJ45 Ethernet
2x LC Fibre Optic Ethernet

Fibre Optic Ethernet Data Commu-
nication Interface (IEC 61850
Option)

EN100 Fibre Optic Data Communication Interface

(IEC 61850 Option)

Physical Layer

Fibre-optic

Connectors

Duplex LC 100BaseF in acc. With
IEEE802.3

Recommended fibre

62.5/125 pm glass fibre with
Duplex-LC connector

Transmission Speed 100 MBits/s
Optical Wavelength 1300 nm
Bridgeable distance 2 km

EN100 Electrical Ethernet Data Communication Interface

(IEC 61850 Option)

Physical Layer

Electrical

Connectors

RJ45 100BaseF in acc. With
IEEE802.3

100 MBits/s
500 VAC 50 Hz

Transmission Speed

Test Voltage (with regard to
socket)

Bridgeable distance 20m

Mechanical Tests
Vibration (Sinusoidal)
IEC 60255-21-1 Class |

Vibration response 0.5gn =5%
Vibration endurance | 1.0 gn =5%
Shock and Bum

IEC 60255-21-2 Class |

Shock response 5gn, 11 ms =5%
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms =<5%
Seismic

IEC 60255-21-3 Class |

Seismic response Tgn <5%

Mechanical Classification

|Durabi|ity |>106 operations |

Electrical Tests
Insulation
IEC 60255-5

Between any terminal and earth 2.0kV AC RMS for Tmin

Between independent circuits

Across normally open contacts 1.0 kV AC RMS for 1 min

High Frequency Disturbance
IEC 60255-22-1 Class Il

Case, Aux Power 2.5 kV <10%
& /0. Common
mode

Case, Aux Power 1.0kV <10%
& 1/0. Transverse

mode
RS485 Comms

1.0 kV No data loss
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Electrostatic Discharge
IEC 60255-22-2

Conducted Radio Frequency

2.3 Electrical Fast Transient / Burst Immunity

IEC 60255-22-4 Class A (2002)

Case, Aux Power & ' 4.0kV <10 %
110

RS485 Comms 2.0kV

No data loss

Surge Immunity
IEC 60255-22-5

Analog Inputs. Line | 4.0 kV <10 %
to Earth

Case, Aux Power & | 2.0 kV
1/0. Line to Earth

Analog Inputs. Line | 1.0 kV
to Line
Case, Aux Power & | 1.0 kV *
1/0. Line to Line
RS485 Comms 1.0 kV
port. Line to Earth

No data loss

° NOTE

l * 50ms pick up delay applied to binary inputs

Front Cover Fitted | Class IV, 15 kV Air | <5 % 0.15t00.5MHz |79 dB(uV) 66 dB(uV/m)
Discharge 0.5 to 30 MHz 73 dB(pV) 60 dB(pV/m)

Front Cover Class IIl, 8 kV Air <5%

Removed Discharge Radiated Immunity

IEC 60255-22-3 Class Il

80 MHz to 1000 10 VIm =5%
MHz

Magnetic Field with Power Frequency
IEC 61000-4-8, Class V

100A/m (0.126mT) continuous 50Hz
1000A/m (1.26mT) for 3s

Environmental Tests

Temperature
IEC 60068-2-1/2

Operating Range -10°C to + 55°C

-25°Cto + 70°C

Storage Range

Humidity
IEC 60068-2-78

Operational test 56 days at 40°C and 93% relative

humidity

IP Ratings

Conducted Radio Frequency Interference
IEC 60255-22-6

0.15 to 80 MHz LAY <5%

Radiated Radio Frequency
IEC 60255-25

30 to 230 MHz
230 to 10000 MHz

40 dB(pVim)
47 dB(pVIim)

IEC 60529

Installed with cover IP 51 from front of relay
IP 20 from front of relay

Installed with cover removed

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Performance

14 Stall Protection

Number of Elements 4

Setting Range |: - 0.05to 10 x 1,

Time Delay 0.00 to 14400s

Operate Level 100% I, £5% or +1% x | |

Operate time
2x1

35ms + 10ms,

25ms + 10ms

5xl
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Operate time following delay

0
toasic Hldelay » £1% Or =10ms

Controlled by

Stopped, No acceleration,
Running, None

27/59 Under/Over Voltage

Basic Operate Time : -

Number of Elements

4 Under or Over

60ms +10ms
1.1 xS, (over) 45ms +10ms
2.0x S, (over) 30ms +10ms
0.5 x S, (under)
Delay Setting ty,, 0 to 14400s

Operate time following delay.

0
toasic Hldelay » £1% Or £10ms

Overvoltage

+1% or+0.25V

op’ —

=(100%-hyst) x V.

Operatt A All ph
perate fy Or A pnases Inhibited by Motor not running, VTS
UV Guard 1 to 200V
Setting Range V, 5 to 200V 37 Undercurrent
Hysteresis Setting 0 to 80%
Operate Level V, 100% V,, 1% or +0.25V Number of Elements 2
Reset Level: ~(100%+hyst) x V., £1% or U/C Guard 0.05t05.0x 1
Undervoltage +0.25V Setting Range I, 0.05t05.0x 1

Operate Level

100% I, 5% or =1% x |

& =

Delay Setting iy 0 to 14400s
Basic Operate Time : - 73ms +10ms
1l 22 (91) 63ms +10ms
2.0xV, (0V) 58ms +10ms
0.5 x V, (UV)

Operate time following delay.

0
thasic Hldelay » £1% Or =10ms

Inhibited by

Binary or Virtual Input

VT Supervision, Voltage Guard

32 Power

Number of Elements

2 Forward or Reverse

Delay Setting ty,,,

0 to 14400s

Basic Operate Time: 0.5 x I

50ms = 10ms

Operate time following delay.

0
toasic Haelay » £1% OF =10ms

Overshoot Time

<40ms

Inhibited by

Binary or Virtual Input

46 Phase Unbalance Protection

Number of Elements

1 (Magnitude difference or NPS)

Setting Range I,

0.1 to 0.4 x Itheta

Operate Level

100% I, +5% or 1% x ||

IT Min. Operate Time

0 to 20s

DT Delay Setting ty,,

0to 20s

Operate time following delay.

0
Tpasic +tdelay , 1% or £10ms

Inhibited by

Motor not running, VTS

32S Sensitive Power

Number of Elements

2 Forward or Reverse

Operate

P,QorS

U/C Guard

0.005t0 1.0 x|,

Setting Range S,

0.005t02.0xS,

Operate Level

100% S, + 5% or = 2% S

5 = n

Reset Level:

295% S,

Operate P.Qors Basic Operate (Magnitude Differ- 55ms +10ms
U/C Guard 0.05t0 1.0x 1, ence) -
Setting Range S, 0.05t02.0xS, 2xI, 20ms:=110ms
Operate Level S 100% S,, = 5% or +2% S 5x1,
Ez;ect;:\;erla.te - 295% Sop Basic Operate (NPS) 70ms =10ms
60ms =10ms 2x; 60ms =10ms
1.1 xS, (over) s <GS 5xl,
2.0x5, (over) 40ms +10ms DT Operate time following delay. |ty 1% or +30ms
0.5 x S, (under) Tm Time Multiplier 0.025t0 2.0
Delay Setting iy 0 to 14400s Overshoot Time <40ms

Inhibited by

Binary or Virtual Input

47 Negative Phase Sequence Voltage

2 xV,
10 x V,

Number of Elements 2

Setting Range V, 1 to 90V

Hysteresis Setting 0 to 80%

Operate Level 100% V,, +2% or 0.5V
Delay Setting ty,, 0 to 14400s

Basic Operate Time 80 ms +20 ms

55 ms 20 ms

Operate time following delay.

0
thasic Hlaelay » £2% OF =20 ms
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Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

Operate time following delay

0
thasic Hlaelay » £1% Or =10 ms

48/66 Start Protection

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

Max. No. of Starts

OFF, 1to 20

Max. Starts Period

1 to 60 minutes

Start Inhibit Delay

1 to 60 minutes

51(67) Time Delayed OC&EF

Time Between Starts

OFF, 1 to 60 minutes

49 Thermal Protection

Setting Range Itheta

0.1t03.0x1,

NPS Weighting Factor (K)

0.11t0 10.0 AO.1

TauH Heating Constant

0.5 to 1000 mins, A 0.5 mins

Taus Starting Constant

0.005 to 1.0 x TauH , A 0.005

TauC Cooling Constant

1to 100 x TauH , A 1

Hot/cold ratio

OFF, 1 to 100%, A 1%

Operate Level

100% I, 5% or £1% x |

O Non directional.

FER A2 Non directional, Forward or
7SR17n5/6 reverse

Elements Phase, Derived Earth, Measured

Earth

Characteristic

IEC: NI, VI, EI, LTI
ANSI: MI, VI, El
DTL

Setting Range |,

0.05to 2.5x 1 (0OC, N)
0.005t0 0.5 x I, (G)

Operate time

|15 -[1- Z )z |
P o P N
TxIng 1

+5% absolute or +100 ms

(Itheta=0.3t0o 3 x1.)
(1.2 to 20 x Itheta)

Time Multiplier (IEC/ANSI)

0.025 to 100

Time Delay

0 to 20s

Operate Level

105% I, 4% or =1% x | ,

User defined

Capacity Alarm Level

Disabled, 50,51...100%

Load Alarm Level

OFF, 0.5 to 1.0 x Itheta, A 0.05

Thermal restart inhibit

20 to 100%, A 1%

Inhibited by

Binary or Virtual Input

50 (67) Instantaneous/DTL OC & EF

Minimum Operate time
IEC

ANSI

K

{ =——xTm
ol

A
lyy = WHB xTm

+ 5% or + 30ms

Follower Delay

0-20s

Reset ANSI decaying, 0- 60 s
- Inhibited by Binary or Virtual Input
Operation R
Non directional. VT Supervision
ekl Non directional, Forward or
7SR17n5/6 VST 50BF Circuit Breaker Fail
Elements Phase, Derived Earth, Measured

Earth

Setting Range |: -

Operation

Current check - Phase and Meas-
ured Earth with independent
settings, Mechanical Trip, CB
Faulty Monitor

0.05t0 50 x I
QI 50 0.05to 50 x I,
Derived E/F ‘50N’

0.005to 5 x1
Measured E/F '50G’
Time Delay 0.00...14400s

Setting Range I,

0.05to 2 x|, (50BF)
0.005to 2 x|, (50BF-14)

Operate Level

100%I,, +5% or =1% x I,

Operate time:

50

50N

0to2xl,—35ms, 10 ms,
0to5xI,—25ms, #10 ms
0to2xl,—40ms, £10 ms,

0to5xI,—30ms, 10 ms

2 Stage Time Delays

Timer 1: 0.02 to 60s
Timer 2: 0.02 to 60s

Operate Level

100% I, 5% or =1% x I ,

g =

Basic Operate time

<20 ms

Operate time following delay

tdelay +1% or 20 ms

Triggered by

Any function mapped as trip
contact




Main Protection

7SR1 Range — 7SR17 Motor Protection Relay

Inhibited by

Binary/Virtual Input

Timer By pass

Yes, 50BF CB Faulty Input

55 Power factor

Reset Level: -
Under Frequency

Over Frequency

(100% + hyst) x FOp + 10mHz
(100% - hyst) x Fop + 10mHz

Delay Setting ty,,

0 to 14400s

Basic Operate Time: -

For ROCOF between 0.1 and 5Hz/
second

Typically < 110ms

Maximum < 150ms

Operate time following delay.

thasic +lgelay = 1% OF = 10ms

Inhibited by

Binary or Virtual Input, Voltage
Guard

Number of Elements 2

Operation Under or Over
U/C Guard 0.05t0 1.0
Setting Range PFs 0.05 to 0.99
Time Delays 0 to 14400s
Operate Level +0.05

Basic Operate time < 80ms

Operate time following delay

toasic Haelay =1% OF = 10ms

87REF Restricted Earth Fault

Inhibited by

Motor not running, VTS

81 Under/Over Frequency

Setting Range I,

0.005t0 2.0 x|,

Operate Level

100% I, 5% or =1% x | ,

s’

Number of Elements

2 Under or Over

UV Guard 35 to 200V
Setting Range F, 43 to 68Hz
Hysteresis Setting 0to 2%

Operate Level F, 100% F, =10mHz

Time Delay 0 to 60s

Basic Operate Time 40ms =10ms

2 x| 30ms £10ms

5xl

Inhibited by Binary or Virtual Input

Connection Diagrams
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1511

1
|2 |
—_——

4

5

Ts12

Optional

1513 TSI

11 | TSl 4

COM3
Chi
Com3
Ch2

cahle screen
terminals

TSI5

}7

aE

Optional

BO &
BO 7
BO 8

Sea
Relay
\Voltage
Canfig.
Salling

BO 1

BO 2

BO 3

BO 4

BOS

Optional

RTD or Thermistar Connections (shown for
Temperature Sensor Inputs (TSI) 1-4):-

RTDs Thermistors
=/ =
S 2 | TSI
LEIR 3| COM 3
L
5 ]k 5 | Ts12
TSl 2 E | GOM B
= =
g |- r | TSI 3
T513 5 com 3
1M |- | TSI 4
Ts14 1 com B

Screened cable is recommended for use
with the optional temperature inputs.
Four earth screw terminals are provided on

the rear of the relay for cable screens.

Relay Earthing

Terminal 28 of the Power Supply Unit
should be earthed by a direct connection to
the relay case earth stud.

The relay case earth stud should be solidly
earthed by a direct connection to the panel
earth.

Bl = Binary Input,

BO = Binary Output

GND = Ground/earth

TSI = Temperature Sensor Input

Terminal contacts internal to
relay case assembly close
when relay chassis
withdrawn from case

=

R
S
SR
L

12 24

DODD |o7e  28|27e .28

Figure 2.3/60 7SR17 Rho Wiring Diagram
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Relay Voltage VT Wiring
Configuration Setting Connections

»

\an, Vbn, Ven
A B
»

Va, Vb, Ve
A B

Vab, Vbe, 3V0 | .

A B C

Figure 2.3/61 7SR17 Rho VT Wiring Connections
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7SR17 Rho Function Diagram

=

46Ph a8/
{:2; Rev &6

o

50G NOTE: The use of functionality is dependent on extemal connections
{x2) to the relay i.e. some functions are mutually exclusive
a5
RTD @ 81B
I 7SR170n-3nA12-nCA0Q

a 3
€
1
()
=
¢ 3
_ 3

R

%@®0@0@®@@@@%®@

@ @ @ o
SDG MNOTE: The use of functionality is depandent on extemnal connections
to the relay i.e. some functions are mutually exclusive
44

. 7SR170n-4nA12-nDAO

46Ph 48
{xz} Rav &6

( 1
(
W)
a 3
L
C 1
(

MOTE: The use of functi on external
{)Q) ta the relay i.e. some [1.|ncl|nns an mulualhr exclusive
7SR171n-3nA12-nCAQ

7SR172n-3nA12-nCA0Q

Ll

Pl
T T

S HEHEHEH)

(.AJ

—

ar a5Ph a8 ® c ; g :
(x2) R (]

~y

Q

% @ @ o
5I:IG NOTE: The usa of functionality is dependent on axtarnal connaclions
to the relay i.e. some functions are mulually exclusive

7SR171n-4nA12-nDAO

7SR172n-4nA12-nDAO

Figure 2.3/62 Function Diagrams - 7SR17 Relays
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Ordering Information - 7SR17 Rho Motor Protection Relay

=
N

N
o
-
N
-
N
.
N
w
N
~
N
Ul
N
o

Rho Motor Protection Relay 7 S R 1

Protection Product Family

N U — N »

Motor Protection

Relay Type
Basic Relay (See Note 1)

—|—|—|—=|—|—O|v

MIN
MIN

Relay with 4 Temperature inputs (See Note 1)

N|=|Oo|a|—|—|[—|— |0

Relay with 8 Temperature inputs (See Note 1)

Case, I/0 and Fascia

4 CT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs

4 CT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

4 CT, 3 VT, 3 Binary Inputs / 5 Binary Outputs, 10 LEDs
4 CT, 3 VT, 6 Binary Inputs / 8 Binary Outputs, 10 LEDs

ol wlN|N|—|—|—|—|—|—|—|—|—|O0|

Measuring Input
1/5 A, 50/60Hz with SEF Input 213

1/5 A, 40-160V, 50/60Hz with SEF Input 5/6

pwlo|—[s|s|w|lw|—[—[—|—|—|—|—[—|—|—]| O]

Auxiliary Voltage

24-60V DC, binary input threshold 19V DC

24-250V DC/ 100-230V AC. Binary Input threshold 19V DC
24-250V DC/ 100-230V AC. Binary Input threshold 88V DC

z2 I - v0ol—— === == ==

— === === |—= === |—=|—= === | === | === |—|—]| >

Additional Options 10
Standard relay A

B — Bl B B B B B B [ [ B . . .

Communication Interface 11

Standard version - included in all models, USB front port, RS485 rear port (See Note 1)
Standard version - plus additional rear electrical Ethernet RJ45 (x2) (See Note 1) MIN
Standard version - plus additional rear optical Ethernet duplex (x2) (See Note 1) M/N

— N[N N[ === |—= === |—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Protocol 12
IEC 60870-5-103, Modbus RTU, DNP 3.0 (user selectable). Also Modbus RTD Client (see Note 2)
IEC 60870-5-103, Modbus RTU, DNP 3.0 (user selectable) and IEC61850. Also Modbus RTD Client (see Note 2) ‘ 718

— B — B — R — B — R — B — R — B — B — B — B — B — B — I — B — I — = — I O

Front Cover 13

Standard Version - No Push Buttons 1
Push Buttons - DOWN and RIGHT Arrows 2

— 1 — - — S — e — e — 0

Protection Function Packages 14
For future development

For future development

N| @ >

Standard version - included in all models
14 Stall Protection

37 Undercurrent

46 Phase Unbalance

46PhRev Phase Reversal

— == === == — === — === — === — = — = — = —[—|— = — = — = —[—— = — = —|—|—[—— = —[—]| >
— || S S [ SR RS SR S Ry (PRSNGSRS (RS S R PR e [ (S S S e Em—y _ == o
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48/66 Start Protection

49 Thermal Overload

49 RTD I/F (See Note 2) RTD Monitoring via comms

50/51 Overcurrent

50/51, GIN Earth Fault

50BF Circuit Breaker Fail

50BCL Break Capacity Limit

T 60CTS-I CT Supervision
. 74TICCS Tripl/Close Circuit Supervision

81B Backspin Protection

87REF High Impedance Restricted Earth Fault

Programmable Logic

For variants with Temperature inputs

49 Temp Temperature Input Monitoring

For variants with 3 x VT inputs as above - plus

27159 Under/Over Voltage

32/55 Directional Power/Power Factor

47 Negative Phase Sequence Overvoltage

60CTS Enhanced CT Supervision

60VTS VT Supervision

67150, 67/51 Directional Overcurrent

67GIN Directional Earth Fault

81 Frequency

Additional Functionality 15
No Additional Functionality

Spare

NOTE

1) E4 case is standard, E6 case is required if
IEC61850 and/or Temperature Input options are
ordered.

i 0

2) Applicable to non-integral Temperature Input
variants. Requires selection of Protocol - Modbus
RTD Client, which precludes use of system
comms.
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7SR18 Differential Protection Relay

'_—_g'""“——"‘#,
-“Openca
[ ]
Reyrolie - — Cosaca
© PRoT. HeaLTy .
Cru (G-
| e
S o
1 O Fhases -""M-rrmsm
L |
e .
| s
Loop Tast
e O VTigmey,
o . 4
hd /

Monitoring Functions

Local end and remote end ammeters,
Differential starters,

Protection signalling link status,
General alarms,

Binary Input / Output status,

Trip circuit supervision

Time and date

Fault records

Event records

Circuit breaker trip counters

1t summation for contact wear
Communication loop-back test modes
Communication link supervision
Starters

Power on counter

Description of Functionality

Current Differential Protection

Figure 2.3/63 Typical Fascia showing additional LED variant

Description

The Solkor, two-ended, line differential relay has been devel-
oped to enhance the Reyrolle family of products. Designed

using state-of-the-art hardware technology, it provides differen-
tial protection and control for overhead lines and cable feeders.
Housed in a 4U high, size E6 case, it provides protection,
monitoring, instrumentation and metering with integrated input
and output logic, data logging & fault reports. Communication
access to the relay functionality is via a front USB port for local
PC connection or rear RS485 communications port for remote
connection. EMC emission class A, EMC immunity zone A.

Function Overview

87L Three-phase differential (two elements)
85 Inter-trip Feature

50 Instantaneous Overcurrent

50G/50N Instantaneous Earth Fault

51 Time Delayed Overcurrent

51G/51N  Time Delayed Measured/Derived/Earth Fault
60CTS-| CT Supervision

Two, three-pole differential elements, each with two stage
bias characteristics, are provided for differential protection.
Inter-tripping comes from internal or six independent external
initiation channels. Overcurrent protection can operate as a
stand-alone feature, it can also be configured to operate as
‘guard’ feature and/or back-up in case of protection signalling
communications failure. Connection to CTs is via selectable 1
A or 5 A inputs. Ratio correction for miss-matched line current
transformer ratios is available. The ability to invert CT inputs
is provided to facilitate commissioning. There are five or eight
user-programmable binary output contacts and three or six user
programmable status inputs with pick-up and drop-off timers.

The relay compares magnitude of measured currents at either
end of the protected feeder, it operates for faults detected
within the protected zone. The three-pole, phase-fault differen-
tial comparators each provide two bias-slopes. The first stage

of bias accommodates proportional measuring errors in the
system. The second stage accommodates additional spill current
caused by CT saturation at high fault levels.

Iremote

PR Restrain

;

/‘s liocal

Operate

Figure 2.3/64 Differential Protection Operating Characteristic

It is not necessary to have the same CT ratios at either end of a
protected feeder, since ratio compensation is settable. It is also
possible to invert the current inputs to aid in commissioning.
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Backup Overcurrent Protection

In addition to the differential protection, comprehensive over-
current protection for phase and earth faults provides back-up
IDMTL and DTL characteristics in the event of a communications
link failure.

Guard Relays

If it is necessary to add security to the differential scheme it

is possible to configure an overcurrent element as a ‘guard’
feature. The appropriate overcurrent element must operate at
the same instance as the differential element to allow a trip
command to be issued.

Inter-tripping

Auxiliary signalling channels are provided for inter-tripping.
Internal inter-trip dedicated to the differential protection and
independent inter-trips which can be used for either direct or
permissive inter-tripping from an internal or external source.
Where an internal fault is fed largely from one end, the differen-
tial comparators at both ends operate identically, but the guard
at the low current end may not pick up and so block the trip. To
overcome this, an internal inter-trip signal is sent which can be
used at the receive end to either override the guard so allowing
the differential to trip or operate the trip contacts directly.

Protection Signalling

The end-to-end protection signalling channel is via a direct
optical link for distances up to 2 km* using multi-mode

fibres (ST®) bayonet style connectors or up to 40 km using
single-mode fibres Duplex LC connectors. Continuous protection
signalling link supervision is provided. Two test modes, loop
test & line test, are included to assist with commissioning the
signalling link. In loop test mode the local transmit and receive
terminals can be connected together, allowing relays at each
end to be tested in isolation. Line test mode allows the integ-
rity of the whole signalling channel to be checked. The relay
commands the remote end to ‘echo’ all received data back to the
local end. In line test mode, the remote differential protection is
suspended.

NOTE

* For distances greater than 2 km consider using
the additional 7XV5461-xxxxx devices

Circuit Breaker Maintenance

A circuit-breaker operations counter is provided. A summation
of 12 broken by the circuit-breaker provides a measure of the
contact erosion. Operations count and 12 alarm levels can be set
which, when reached, can be used as an input to a condition-
based maintenance regime.

Construction

The relay is housed in a 4U high size E6 case with a remov-
able clear plastic fascia cover. Two handles are provided to
facilitate the withdrawal of the relay element from its case.
Internal contacts within the case ensure the CT circuits and
normally closed contacts remain short-circuit when the relay is
withdrawn. The rear connection blocks are comprised of screw

terminals facilitating M4 ring-crimp connections, providing a
secure and reliable termination.

1333
i

“T0 WITHDRAW RELAY ENSURE ALL

PLUGS ARE DISCONNECTED AND
REMOVE THIS M3 RETAINING SCREW

~

:
FEEEEE

113333334
FEE

i

Figure 2.3/65 Typical Rear view of relay

User Interface

User
Function
Label

Large LCD

Multi-
coloured

P bl
rogrammable LED's

from fascia

Ppoee22000

Figure 2.3/66 Typical User Interface

The operator interface is designed to provide a user friendly
method of controlling, viewing menus, entering settings and
retrieving data from the relay. Five buttons are provided for
navigation around the menu structure.

LCD

A 4 line by 20 character liquid crystal display (LCD) with power
save operation permits viewing of the relay identifier, settings,
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instrumentation, fault data and control commands. Up to 6 user
programmable general alarms can be configured for status indi-
cation.

LEDs

A steadily illuminated LED indicates the ‘Protection Healthy’
condition. There are 9 or 17 user programmable LEDs available
eliminating the need for additional expensive panel mounted
indication and associated wiring. Each is tri-coloured (red,
green, yellow) allowing for indication severity classification of
the associated function’s state and has a label insert for text
identification.

Relay Information

The device type and rating information is shown as standard
on the fascia slip-in label. There is also provision for relay desig-
nation to be displayed on the LCD showing ‘Relay Identifier’ &
‘Circuit Identifier’ information. In addition space is provided on
the fascia via a slip-in label repeating such information.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 3 x Phase & 1 x Earth
Rated Current | TAor5A
Measuring Range 80 x1,
Instrumentation = 0.1 x I 1%,

Frequency 50 Hz or 60 Hz

Thermal Withstand:

Allowable breaks/ |DC 50 ms

dips in supply AC 2.5 cycles or 3 cycles @50 Hz

(collapse to zero) or 60 Hz

Binary Inputs

Number 3or6

Operating Voltage 19 Vdc DCRange 19 to
320V dc
AC Range 92 to
138 VpyusAC
Minimum
threshold 17 V dc

88V dc Range 88 to 320V

dc
Minimum
threshold 68.75 V
dc

Maximum dc current for operation | 1.5mA

Maximum peak ac current for oper- | 1.5mA

ation

Pick Up Delay User Selectable 0 s to 14400 s (up
to 4 hours)
Drop Off Delay User Selectable 0 s to 14400 s (up
to 4 hours)
NOTE

®
l For AC operation the BI pick-up delay should be
set to 0 ms and the drop-off delay to 20 ms.

Binary Outputs

Number

5 or 8 (2 are change-over contacts)

Operating Voltage

Voltage Free

Operating Mode

User selectable - Self or Hand/Elec-
trical Reset or pulsed.

Continuous 4x1,

2 Minutes 6xI,

1 Second 100 A (1 A) 350 A (5 A)

1 Cycle 700 A (1 A) 2500 A (5 A)

Burden @ | <0.02 VA (1 A phase and Earth
element)
<0.2 VA (5 A phase and earth
element)

Auxiliary Supply

Operating Time from Energizing <20ms
Binary Input
Making Capacity: 5A ac or dc

Carry continuously
Make and carry
(LIR<40 msand V<300V)

20Aacordcfor0.5s
30A acordcfor0.2s

Rated DC Voltage | Nominal Range 24 V to 250 V

Absolute Range 19.2 V to 275V

Allowable superim- | 12% of DC voltage
posed ac compo-
nent

Rated AC Voltage | Nominal Range 100 V to 230 V AC
50 Hz or 60 Hz

Absolute Range 88 V to 253 V,,,c AC

Breaking Capacity:
(=<5Aand<300V):
AC Resistive

AC Inductive

DC Resistive

DC Inductive

1250 VA

250 VA atp.f.<0.4
75 W

30 WatL/R<40 ms
50 WatL/R<10 ms

Power Consump- Min (DC) 3.9W

L{ehiE Max (DC) 8W
Min (AC) 9 VA 0.5 PF
Max (AC) 15 VA 0.5 PF
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Unit Design
Housing E6 (see dimension drawing)
Indication 20 Character 4 line Display

Relay Healthy LED

Tri-Coloured User Programmable
Self or Hand Reset LED's

Withdrawable Element.

Yes

User Interface.

5 Navigation Keys

Weight.

Typical 4.26 Kg

IP Rating installed with cover
fitted.

IP 51 from front

IP Rating installed with cover
removed.

IP 20 from front

Phase/Earth Current Inputs: Thermal Withstand

Shock and Bump
IEC 60255-21-2:1988 Class |

Shock response 5gn, 11 ms
Shock withstand 15gn, 11 ms
10 gn, Bump test, 16 ms 10gn, 16 ms
Seismic

IEC 60255-21-3 Class |

’Seismic Response ‘ 1gn

Mechanical Classification

’Durability

‘ In excess of 10° operations

Electrical Tests

Continuous 4.0x1,
3 minutes 5.0x1, Insulation
2 minutes 6.0xl, IEC 60255-27
1A Input 5 A Input -
3 q 730 Between all terminals and earth for | 2.5 kV;,q
econ 57.7 A A 7 mfiauie
2 Seaed R gegli Between independent circuits for 1| 2.5 kV;,s
1 Second 100 A 400 A minute
I Cycle 700 A 2500 A Across normally open contacts for | 1.0 kVgys
1 minute
Operate State Burden
Quiescent (Typical) 3W Transient overvoltage
Maximum 10w IEC 60255-27
Allowable superimposed ac < 12% of dc voltage
component Between all the terminals and 5 kV
Allowable breaks/dips in supply <20ms earth or between any two inde- 1.2/50 us
(collapse to zero from nominal pendent circuits without damage : H
voltage) or flashover 0.5J

Serial Interface

Communication Port

Front USB Type standard B
Rear RS485 2 wire electrical

Rear EN100+ IEC 61850 Electrical
or Optical (Optional)2x LC Fibre
Optic Ethernet

Slow Damped Oscillatory Wave
IEC 60255-26

2.5 kv Common mode

1.0 kV Differential mode

< 3 % deviation

Electrostatic Discharge

Protocol IEC60870-5-103
MODBUS RTU
IEC61850
DNP3.0

Mechanical

Vibration (Sinusoidal)

IEC 60255-21-1:1988 Class |

Vibration response 0.5gn

Vibration endurance 1.0gn

IEC 60255-26

8 kV, Contact discharge

<5 % variation
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Radiated Radio Frequency Electromagnetic Field Immunity _

IEC60255-26 RS485 Comms 1.0 kv No data loss
port:
10 VIm, 80 MHz to 1000 MHz <5 % variation Line to Earth
(Sweep) Analogue Inputs, |2.0 kV <10%
10 Vim, 1.4 GHz to 2.7 GHz <5 % variation Auxiliary Power:
(Sweep) Line to Line
10 Vim, 80 MHz, 160 MHz, 380 | =<5 % variation /0: 1.0 kv* “10%
MHz, 450 MHz, 900 MHz, 1850 . .
MHz, 2150 MHz (Spot) L 0 e
Fast Transient . NOTE
IEC 60255-26 .
e l * 50 ms pick-up delay and 20 ms drop-off delay

T . applied to binary inputs
|4 kV, 5/50 ns, 5 kHz, repetitive < 3% variation

Environmental

® NOTE Temperature
l * 20 ms drop-off delay applied to binary inputs IEC 60068-2-1
) ) Operating range -10°C to + 55°C
Conducted Disturbance Induced by Radio Frequency Interfer- Storage range -25°C to 4 70°C
ence
IEC 60255-26 Humidity
— IEC 60068-2-78

110V, 0.15 MHz to 80 MHz | <5 % variation |

Operational test 56 days at +40°C and 93% RH
Conducted Disturbance Induced by Radio Frequency Interfer- | P y

ence Limits
IEC 60255-26

Protection Elements

General Accuracy

o ‘ General IEC 60255-151
- 20 ‘ Current settings 100% of I

0.5 MHz to 30 MHz 73 60

Current input IDMTL - 0.05 to 2.5 x I,
Radiated Radio Frequency Electromagnetic Field Immunity DTL-0.05t0 50 x|,
Limits Aucxiliary supply Nominal
IEC 60255-26 Frequency 50 Hz or 60 Hz

Ambient temperature 20°C
30 to 230 MHz 40 ;I'ransien;/one:rggch of highset/ <5%
230 to 1000 MHz 47 owset (XIR = 100)

Disengaging time (see note) <42 ms
Surge Overshoot time <40 ms
IEC 60255-26

° NOTE
l Output contacts have a programmable minimum

Analogue Inputs, 4.0 kV =10% dwell time, after which the disengaging time is as
Auxiliary Power: above
Line to Earth
1/0: 2.0 kv* <10%

Line to Earth
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Accuracy Influencing Factors

Temperature
-10°Cto +55 °C
Frequency

47 Hzto 52 Hz

57 Hzto 62 Hz

<5 % variation

Level: <5 % variation

<5 % variation

Operating time:
T Harmonic content
' Frequencies to 550 Hz ‘s 5 % variation

Current differential

No. of elements 2
Initial Setting 0.1t02.5
15t Bias Slope 0.1t0 0.7
2"d Bias Slope 0.5to 2
Typical operating threshold characteristics are shown below: -
10 .
] Restraint=(IL+1Ir) /2
91w
12 Differential = (1) - (In)
N ifferential = (I) — (Ir
12
7318 Axes are scaled as multiples
1 e of differential setting. ~
63 o
12 &
538
19
445 Initial
3 3
2 3 ) ~
= v
1 3 ?,\ased @
E (<=}
0_\|||||||||\|||||||||\|||||||||\||‘|||||||\|||||||||
0O 1 2 3 4 5 6 7 8 9 10
Restraint (x Is)

Figure 2.3/67 Differential Protection Operating Characteristic

The error limits on these diagrams are as follows: -

Initial Setting = 10% of I, or £ 0.1,

+(10 % of Restraint) or + 10 mA

Biased slope

Differential and Inter-trip operate times are given by: -

t=10+t

delay

Where

t0 is the base operating time

tdelay is the Differential Delay time

Differential base operate time (Idiff
>101)

30 ms =5 ms (Fault Line)

50 ms =5 ms (below fault line)

Differential Delay Time

+1%or+10ms ‘

Overcurrent protection

Characteristic

Setting

IEC Normal Inverse (NI)

IEC Very Inverse (VI)

IEC Extremely Inverse (EI)
IEC Long Time Inverse, (LTI)
DTL

ANSI Moderatly Inverse (MI)
ANSI Very Inverse (VI)

ANSI Extremely Inverse (EI)

No. of elements

4

Level

Setting Range I,

0.05,0.01...2.5x 1

Accuracy

Operate: 105 % I, +4 % or =1 % x

st
|

n

Reset = 95% of operate current

Repeatability

+ 1%

IDMTL Time Multiplier

Setting 0.025, 0.05...100
Accuracy +5%or=30ms
Repeatability +1%or+5ms
DTL Delay

Setting 0.00 s to 14400 s
Accuracy +10ms
Repeatability +5ms

Reset

Setting 0sto60s
Accuracy +1%or=10ms

Repeatability

+71%or+5ms

DTL

No. of elements

Level

Setting Range |,

0.05x 1, t0 501,

Accuracy

Operate: 100 % I, +5 % or, 10
mA

Reset = 95 % of operate current

Repeatability

+1%

DTL Delay

Setting

0.0 sto 14400 s
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Accuracy +5ms

Repeatability +1%or+5ms

Connection Diagrams

-—

7SR18

Bl 1
Bl 2

1« . 2 ] s 2
Bl 3

B A

o Protection
E Signaling
x

2T » w265 | 2T » o 28

Rear View

Arrangement of terminals and modules

Binary Input
Binary Output

BO1
IL1

BO 2 Shows contacts internal to relay case

assembly.
Contacts close when the relay chassis is
withdrawn from case

IL2

BO 3

IL3
BO 4

BO &

L4

.

&

Figure 2.3/68 Connections Diagram for 7SR18 Non-Directional Relay (3Bl and 5B0O)
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7TSR18
Bl 1 Bl 4

Bl 2 Bl 5

Bl 3 Bl G

BOG
BO7
BO &

Protection
Signaling

RS485

27 » w20 | 2T = w 20

Rear View
Arrangement of terminals and modules

Binary Input
Binary Output

E BO 1
L1

BO 2

Shows contacts internal to relay case
assembly.

Contacts close when the relay chassis is
withdrawn from case

BO 4

BO 5
E L4

E L2
BO 3
E L3

Figure 2.3/69 Connections Diagram for 7SR18 Directional Relay (6Bl and 8BO)
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Ordering Information - 7SR18 Differential Protection Relay

=
N

3 4 5 6 7 - 8 9 10 | 11 12 - 13 | 14 | 15 | 16
Differential Protection Relay 7 S R 1 8 1 O = O m} [m] O
| | | | | | |
Protection Product Family | | | | | | |
Differential Protection 8 | | | | | |
| | | | | |
Case size | | | | | |
E6 2 1 | | | | |
| | | | |
1/0 and Fascia | | | | |
3 Binary Inputs, 5 Binary Outputs, 18 LEDs 1 | | | |
3 Binary Inputs, 5 Binary Outputs, 10 LEDs + (6 keys each with LED) 2 | | | |
6 Binary Inputs, 8 Binary Outputs, 18 LEDs 3 | | | |
6 Binary Inputs, 8 Binary Outputs, 10 LEDs + (6 keys each with LED) 4 | | | |
| | | |
Measuring input | | | |
4CTs (1 Aor5A) 1 | | |
4CTs (1 Aor5A),3VTs (40 Vto 160 V) 2 | C |
| | |
Auxiliary voltage | | |
24V DCto 250V DC, 100 V AC to 230 V AC, binary input threshold 19 V DC M | |
24V DCto 250 V DC, 100 V AC to 230 V AC, binary input threshold 88 V DC N | |
| |
Protection Signalling Channel | |
Optical fibre link (820 nm)(ST connection) 2 km B 1
Optical fibre link (1300 nm)(LC connection) 40 km C |
|
Data Communication Interface |
USB front port, RS485 (Terminal block) rear port 1
USB front port, RS485 (Terminal block) rear port, Electrical Ethernet RJ45 (x2) rear port 7
USB front port, RS485 (Terminal block) rear port, Optical Ethernet Duplex (x2) rear port 8
Protocol
IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable)
IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable) and IEC61850
Spare
Protection Function Packages
Standard version

87L 3-Phase differential (with variable settings)
87HS 3-Phase Differential High Set

85 Inter-Trip

50 Instantaneous phase fault overcurrent
50G/50N Instantaneous earth fault

51 Time delayed phase fault overcurrent
51G/51N Time delayed earth fault

50LC Line Check

37 Undercurrent
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46NPS Negative phase sequence overcurrent

49 Thermal overload

50BF Circuit breaker fail

46BC Broken conductor/load unbalance
60CTS-I CT Supervision

74T&C Trip & Close circuit supervision

51c Cold load pickup

For variants with 3 x VT inputs as above plus
51V Voltage Controlled Overcurrent

60CTS CT Supervision

60VTS VT Supervision

67/50, 67/51 Directional Overcurrent

67GIN Directional Earth Fault

Version C - plus | D

79 Autoreclose

Additional Functionality
No Additional Functionality

»>l—|—]—|—]———|—|—|—[—|—|—|—|—|—|—|—[—|—|—

Spare

El— = — B — N — === =

° NOTE
l 1) Refer to Technical Manual

2) Standard Version Cover - No Push Buttons
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The following information is applicable to all devices in the 7SR2
range.

Data Acquisition - Via Communication Interface

Sequence of event records

Up to 5000 events are stored and time tagged to 1 ms resolu-
tion. These can be viewed on the fascia LCD.

Fault Records

A minimum of the previous 10 fault records are displayed on the
relay fascia and are also available through the communication
interface, with time and date of trip, measured quantities and
type of fault.

Waveform recorder

The waveform recorder stores analogue data for all poles and
the states of protection functions, binary inputs, LEDs and
binary outputs with user settable pre & post trigger data. The
last ten waveform records are stored for easy selection. Their
duration is user selectable from 1 second, 2 seconds, 5 seconds
or 10 seconds.

Demand Monitoring

A record of demand is available. The demand minimum,
maximum and average values for currents, frequency and if
applicable, voltages and real, reactive and apparent power and
power factor, over a user selectable period of time, is displayed
and available via data communications. Typically this is set as a
rolling value for the last 24 hours.

Data Log

The average values of voltages, current and real & reactive
power are recorded at a user selectable interval and stored to
provide data in the form of a Data Log which can be down-
loaded for further analysis. A typical application is to record 15
minute intervals over the last 7 days.

Real Time Clock

The time and date can be set and are maintained while the relay
is de-energised by a back up storage capacitor. The time can be

synchronized from a binary input pulse or the data communica-
tion channel.

Data Storage and Communication

Standard Communication Ports

Communication access to relay functionality is via a front USB
port for local PC connection or rear electrical RS485 port for
remote connection

Additional Optional Communication Ports

2x Electrical RJ45 Ethernet ports
2x LC Fibre Optic Ethernet ports

Optional Communications Ports

2 Rear ST fibre optic ports (2 x Tx/Rx) + IRIG-B port
1 Rear RS485 + IRIG-B port

1 Rear RS232 + IRIG-B port

2 Electrical Ethernet

2 Optical Ethernet

Protocols

IEC60870-5-103, Modbus RTU and optional DNP 3.0 protocols —
User selectable with programmable data points

IEC61850 over Ethernet — optional

Ethernet Redundancy: RSTP, HSR & PRP — standard on ethernet
equipped models

Data

Event records

Fault records

Waveform records
Measurands

Commands

Time synchronism

Viewing and changing settings
Serial Communications

The relay offers a USB serial port as standard on the front of

all units. All of the relays functions can be set on a PC using
Reydisp Evolution via the USB port. The connection is made with
a USB cable and operates with a ‘plug and play’ connection, so
no pre-setting of the relay is required.

The front port can be switched off or set to use either the
DNP3.0, MODBUS-RTU, IEC60870-5-103 and ASCII protocols for
testing purposes.

A rear RS485 electrical connection is available on all units for
system interface connections. An internal terminating resistor is
provided, which can be connected into the circuit by adding a
wire loop between the relevant terminals.

Foam Fam
—’:— —'— Ext Wire loop to)
To Control System | | Include line
| | terminating Res|
14, 14
| 18-
| | ZD-ZI
| |
RS485 Screened L RS485 Screened —L
twisted pair twisted pair Rear teminals

Figure 2.4/1 Typical RS485 connection

The rear RS485 can be user selected to be OFF, IEC60870-5-103,
MODBUS RTU or DNP3.0 protocol.

Ethernet Communications
IEC 61850

IEC61850 communication is available through an optional
EN100 communication module. The EN100 Module can be
ordered with either 2x Electrical RJ45 or 2x Fibre optic LC
Ethernet ports.

Information on IEC61850 functionality can be found in the
following 7SR2 documents:

Model Implementation Conformance Statement (MICS)

Protocol Implementation (PICS,PIXIT & TICS)
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Reydisp Evolution

Reydisp Evolution is a Windows based software tool, providing
the means for the user to apply settings, interrogate settings
and retrieve events and disturbance waveforms from the device
and is common to the entire range of Reyrolle protection relays.

0 reven oo ———— T TP

B Edt U Belwy Opbons Widow Hep

BETHSEX 4RLRIFIWEY A iHOE

% Sctlings Editor (Group 2) (Unktitied) 1|
srmmlum | config_Settings | ] | LED atrix |
S @ Setting: Paramater [ Range | walue
- Svoren conFic £ System Frequancy (50.60) e
=1 CTAT CONFIG B Setting Dependencies (Dis abled. Enabled)
@l FUNGTION ConnG £ Oafaut Sereens Timer (o#.50)
£ Backlght timer ()

B Curr Set Display (xNom..Secondary)
El e curr setDizplay (xNom. Secandary}
5| SEF/REF Curr Set Display (xNom..Seeondary)
E export Pamer/Lag Var (#ve/eve. . vel-ve)

B Dot b ader Window (Untitied) =lolx)

DATA STORAGE

System | Config | INF | Notes Al Signals | analogues | Diitals |

(HY Line Ta  0.003xIn ~0.010xIn] 2
R ] T e T
0.1

I 151 DAV AR AN ARV A RSNV A P )
AANNANINNANARPARN =
VATATAVAVAIATAVAVAIATAYAVAY

0.00700
Max 1418zln)
Miny +1.417xIn|

AAAAAAAAAAAAAAA mﬁ&
ATAATATAVATAVAVAVAYA'AVATA'

fviine la  0.005%0n

¥ Line 1 -0.002:0n

1%l

MY Line Ic-0.00251n

1 Events = 19 (Untitied) |
System Event Record |
Tine == [acetoal =

| et
4
'1 »

00:30:14.995,01/01/2000  Overcurcens Saised Seteings changed (x|
00:36:09.170,01/01/2000  Overcuresns Saized Sereings cnanged
01:37:59.500,01/01/2000  Dvereuresse Satses Sereiny Gl selecced
01:99:26.605,01/0L/2000  Rayeolle Hodulsr IT Rassed Local & Rexote
01:39:10.260,01/0L/2000  Dvercurrent Passed Jercings changed

0L:49:27.570,01/01/2000  Overcurrent Raised Sertings changed

[Address 1 : ARGUS- 1175022 : ARGUS-M-75R22

Edh'smc‘mmm;-

Figure 2.4/2 Typical Reydisp Evolution Screenshot

Language Editor

The Language editor software gives the user the ability to
customize the text displayed in the relays, Menu structure and
instrumentation views. The tool allows a language file to be
created and transferred to the relay also containing Western
European characters.

=lolx|
Fle  Options  Help

Ssttings Text | Meters Text| Mise Text| All Text| Log |

Original Setting Text Alternate Setting Text

) SYSTEM CONFIG B test 2
[ cT/vT CONFIG [ CTAT CONFIG

[} FUNCTION CONFIG

[Z) CURRENT PROT'N
5] FHASE OVERCURRENT
[ voLTace conT asc
[ coLo LoaD

[) DERIVED E/F

[ SENSITIVE E/F

[ RESTRICTED E/F
[2) NP3 OVERCURRENT
[23 UNDER CURRENT
3 THERMAL

[ VOLTAGE PROTT

[ superwIsION

[ conTROL & LOGIC

[ INPUT CONFIG

[ INPUT MATRIR

[2) BINARY INPUT CONFIG
[Z) GENERAL ALARMS

-} REVLOGIC ELEMENT

-] OUTRUT CONFIG

[£] B MAINTENANCE

[) DATA STORAGE

[ coMmunIcaTIONS

[} FUNCTION CONFIG

[Z) CURRENT PROTN

) FHASE OVERCURRENT
[ voLTacE conT o/C
£ cotb Loao

@[] DERIVED E/F

#-[7) SENSITIVE E/F
+-[) RESTRICTED E/F
+-[] NPS OVERCURRENT
#-[2) UNDER CURRENT
0[5 THERMAL

[1 VOLTAGE PROT

[ supeRwISION

[ conTRoL & LOGIC

£ INPUT CONFIG

[ INPUT MATRI

[2) BINARY INPUT CONFIG
[Z) GENERAL ALARMS
[*] REVLOGIC ELEMENT

[53 OUTRUT CONFIG

[ CB MAINTENANCE

[) DATA STORAGE

[ communicaTIONs

Iean Legend ———————————————————
[} menu Folder
Setting With Definable Options
| Setting With Fixed Cptions

Expand All | cCollapse All

Setting Type:
Setting Value Text:

| Alternate

Figure 2.4/3 Typical Language Editor Screenshot

Communications Editor

To facilitate easier interfacing to a substation the relays default
Protocol configuration may be modified using the communica-
tion editor software tool.

The communication editor is a PC based software package
provided within the Reydisp software suite which allows modifi-
cation of the IEC60870-5-103, DNP 3.0 and MODBUS Protocols.

Soiven | Gimivan | NVERT | CROBMASK Enabled | Descrption
@2 =z slres lruseon o = [l
@2 =z slree lFuseon O = a2
O =z slrwe slruiseon o "

@2 =z slree slPuseon o
@2 2 sl fFuseon Gl
Q: =l Sfruiseon o
@z SJFuseon o
Q2 fPuiseon o
@z S[Fiseon g
@z sl =lFuiseon o
@2 =z slres lruiseon o
@2 =z slree fFuseon o
@2 =z sl clruiseon o
@2 =z slree slruseon o
@z SlFuiseon o
=0 <fPuiseon o
=B =[Fuseon o r
@2 PutsEon o
@z PuLsEon o
@z 2 FuLsEon o
@ = PutsEon o
Q: FuLsEon o
=T 53 Compmbit - ° =

Figure 2.4/4 Typical Communications Editor Screenshot

Curve Editor

The Curve Editor tool can be used to add user defined character-
istics for use by any of the Voltage, Current or Thermal IDMTL
elements.

. Untitled Curve - Reyrolle Curve Editor (Current Curve) — E‘ﬁuj
Fle Edit View Reference Curves Help
RHEHX SR % RBEARARAUAXING
[ Opersie Curve — Eq A0 G55 B=0114 PO G2 RAGE T2 ] [Opetste Cunve FOms | Reset Curve P | onfgue Curve |
x Settng - Tme seconds) -
»
80
102 353418457
200
30 103 2367461
200 104 178407135
105 14340155
106 120062691
107 103390549
© 108 903251242
0
109 2115753
= 2
I 11 733744354
o 111 6700552
E 112 616972656
F=E
. j————— 113 572043085
3 114 5335362
2 115 500151978
116 470934868
117 445149574
08 118 2220
o4 119 40170723
03
0 12 383237457 d
x Multle of Setting Tine fseconds) _ Operate Points: 420
001 002 004 01 020305 1 2 345710 2030 50 fudd Operede, ok,
x Multiple of Setting

Figure 2.4/5 Typical Curve Editor Screenshot

Reydisp Manager

Reydisp Manager is a Windows based application which enables
configuration of multiple Reyrolle devices.

It provides the following features:

® Project based handling of all features of multiple devices to
allow engineering of IEC61850 projects.

® Template based structure allowing offline configuration
® Configure and store device settings for all settings groups
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® Create and edit graphical logic diagrams

e Configure data points and options for serial protocols
® Configure Language

® Configure User Curves

e Update device firmware

Please refer to the Reydisp Manager User Guide for further infor-
mation.

D Reyiosic press - a/75R2208 24477-0A0 ===

View  Help Ly

+|[ Diagram 1

124822

> N
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B oo e <
© Schee Sonas « i ’

@ Devce Sanals

@ CONTROL Descript... Diagram  Symbol
(-4 CURRENT PROTECTION
(- PHASE OVERCURRENT
511

g Reydisp Manager - [ExampleProject - C:\ReydispManagerProjects\ExampleProject\ExampleProject.rpf] =0l x|
|4 Fle Edt Vew Insert Took Window Help o x
QA5 BME @
iAdd - g0 o [Icons [EList & Project Sync
) € Example Project ItemName - | IEDName | Type | Last Modified | status. | mFs
g Falder A __IFolderB Folder 11/06/2012 10:14:00
| Folder B ~_[Folder & 11/

4 | 2l
Exam) Proiect / Reyrolle 7SR220

Device Configuration

. . .
& & b g &
SyncDevice  Configure Logic Settings Configure  Configure
‘Communica. .. Interface Time Zone
Utilities

P EH @D S

Export Device Reload Device Migrate Device Update Device  Export1CD  Comple ENIOD  Import

irmuiare from Template Binary CID/SCD
L3

Import Reydisp  Open Device
settings Evolution Foider

Figure 2.4/6 Typical Reydisp Manager Screenshot

Reyrollc TSRZZ0

a
2

Common | GL
SYSTEM CONFIG
CTVT CORFIG

=l CURRENT FROTHN
[=] PHASE OWERCLRRENT
51-1
512
513

G NP5 Duercumant
0 Under Current

HEEREEREE
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ooooooooE
OoooooooomE
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Figure 2.4/7 Typical Settings Editor Screenshot

Figure 2.4/8 Typical Reylogic Express graphical logic editor Screenshot

Case Dimensions
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Case Earth
connection
L 150 | 1,31, 216.5 | 155.5 I
' ' e ) _
T &+ - ] = f (@] @]
I
I
I
I
© > Typical 2} | I~
© PANEL CUT-OUT 0 when SIDE VIEW - I ™~ FRONT VIEW
— ~— ! wn | —
fitted \1: — |
I
I
Ll
I
— & S 1 | ___‘__| _____ — ot O (@]
10 130 ! "MINIMUM CLEARANCES: wzm
| Z0Zy
25mm FOR TERMINAL WIRING =z & =
45mm FOR ETHERNET COMMS MODULE E E @
70mm FOR F/O COMMS CABLE Eti=
L ax =
0Go
wo

Diameter 3.6 - 4 holes (see nate)

NOTE:

LOCKWASHERS (SUPPLIED IN PANEL FIXING KIT).

|

THE 3.6 HOLES ARE FOR M4 THREAD FORMING (TRILOBULAR) SCREWS, THESE ARE SUPPLIED AS STANDARD AND ARE SUITABLE FOR USE IN FERROUS / ALUMINIUM PANELS
Bmm THICK AND ABOVE. FOR OTHER PANELS, HOLES TO BE M4 CLEARANCE (TYPICALLY 4.5 DIAMETER) AND RELAYS MOUNTED USING M4 MACHINE SCREWS, NUTS AND

Figure 2.4/9 EG6 Case overall dimensions and panel drilling details (All dimensions in are mm)

Case Earth
I 201.5 | 11,.31, 216.5 |, Connection 207.5
' ' | - N 'l
— & ﬁ-1r | = [ — i (J ()
I
I
I
I
) ) Typical w0 | ~
© PANEL CUT-OUT 0 when SIDE VIEW 5 I M~ FRONT VIEW
- - fitted - : -
I
I
-l
= 5 . — _l ______
— —F 182 e L1 | | Eo=x. [@] [@]
9.75 1 MINIMUM GLEARANCES: z8z2
nr 1 25mm FOR TERMINAL WIRING =20s
45mm FOR ETHERNET COMMS MODULE EXL,,
70mm FOR F/O COMMS CABELE Egi=
Cix =
383
Diameter 3.6 - 4 holes (seenote) = @ ————————— T -
NOTE:
THE 3.6 HOLES ARE FOR M4 THREAD FORMING (TRILOBULAR) SCREWS. THESE ARE SUPPLIED AS STANDARD AND ARE SUITABLE FOR USE IN FERROUS / ALUMINIUM PANELS
1.6mm THICK AND ABOVE. FOR OTHER PANELS, HOLES TO BE M4 CLEARANCE (TYPICALLY 4.5 DIAMETER) AND RELAYS MOUNTED USING M4 MACHINE SCREWS, NUTS AND
LOCKWASHERS {SUPPLIED IN PANEL FIXING KIT)

Figure 2.4/10 E8 Case overall dimensions and panel drilling details (All dimensions are in mm)
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Case Earth
‘L 252.75 ﬂ-i %31$ 216.5 Vconnection 260
— + & g = 3 ) @) )
I
I
|
» | Typical w| | -
© PANEL CUT-OUT © when SIDE VIEW b : ~ FRONT VIEW
fited =
I
I
1 T __:___i__ (@] J )
— - F =+ & 11 O =x_
om T T
74.25 MINIMUM CLEARANCES: E & 'qu "§’
- <
17825 d 25mm FOR TERMINAL WIRING Ili-) § g %
243.25 45mm FOR ETHERNET COMMS MODULE | _ _ _ _ _ . *°
70mm FOR FiO COMMS CABLE T
Diameter 3.6 - 8 holes (see note)
NOTE:

THE 3.6 HOLES ARE FOR M4 THREAD FORMING (TRILOBULAR) SCREWS. THESE ARE SUPPLIED AS STANDARD AND
ARE SUITABLE FOR USE IN FERROUS / ALUMINIUM PANELS 1.6mm THICK AND ABOVE. FOR OTHER PANELS, HOLES TO
BE M4 CLEARANCE (TYPICALLY 4.5 DIAMETER) AND RELAYS MOUNTED USING M4 MACHINE SCREWS, NUTS AND
LOCKWASHERS (SUPPLIED IN PANEL FIXING KIT).

THE RETAINING SCREW AT THE REAR OF THE CASE FOR THE ETHERNET VARIANT MUST BE FITTED FOR THE DEVICE

TO COMPLY WITH PERFORMANCE CLAIMS.

Figure 2.4/11 E10 Case overall dimensions and panel drilling details (All dimensions in are mm)

Case Earth
| 3045 ﬂ-i ||=31 " 216.5 11/connection 311.5
—-* - - ey = 3" ] ) )
|
i
© |  Typical w| | -
© PANEL CUT-OUT o when SIDE VIEW o : ~ FRONT VIEW
fitted c - |
|
|
% = = — e e B [ ) )
055 | | = 332
| 100.25 MINIMUM CLEARANCES: Ezds=
204.25 25Mm FOR TERMINAL WIRING £ i Im %
295,95 45mm FOR ETHERNET COMMS MODULE Qs § 3
70mm FOR FIO COMMS GABLE T T r -
Diameter 3.6 - 8 holes (see note)
NOTE:

THE 3.6 HOLES ARE FOR M4 THREAD FORMING (TRILOBULAR) SCREWS. THESE ARE SUPPLIED AS STANDARD AND
ARE SUITABLE FOR USE IN FERROUS / ALUMINIUM PANELS 1.6mm THICK AND ABOVE. FOR OTHER PANELS, HOLES TO
BE M4 CLEARANCE (TYPICALLY 4.5 DIAMETER) AND RELAYS MOUNTED USING M4 MACHINE SCREWS, NUTS AND
LOCKWASHERS (SUPPLIED IN PANEL FIXING KIT).

THE RETAINING SCREW AT THE REAR OF THE CASE FOR THE ETHERNET VARIANT MUST BE FITTED FOR THE DEVICE
TO COMPLY WITH PERFORMANCE CLAIMS.

Figure 2.4/12 E12 Case overall dimensions and panel drilling details (All dimensions are in mm)
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7SR210 and 7SR220 Non-Directional/Directional Overcurrent
Relays

Description

The 7SR210 and 7SR220 are a new generation of non-direc-
tional and directional overcurrent protection relays, built on
years of numeric relay protection experience with the Argus
family of products. Housed in 4U high, size E6, E8 or E12 cases,
these relays provide protection, control, monitoring, instrumen-
tation and metering with integrated input and output logic,
data logging & fault reports. Communication access to relay
functionality is via a front USB port for local PC connection or
rear electrical RS485 port for remote connection. Additional rear
port options are available.

Function Overview

Standard Functionality — 7SR210 & 7SR220

37 Undercurrent

46BC Broken Conductor / Load Unbalance
46NPS Negative Phase Sequence Overcurrent
49 Thermal Overload

50 Instantaneous Overcurrent

50G/N Instantaneous Earth Fault

50BF Circuit Breaker Fail

50AFD Arc Flash Detector

51 Time Delayed Overcurrent

51GIN Time Delayed Measured Earth Fault/SEF
60CTS-I CT Supervision

64H High Impedance REF

74TCICC  TriplClose Circuit Supervision

81HBL2 2nd Harmonic Block/Inrush Restraint

51c Cold Load Pickup
8 Settings Groups

Password Protection — 2 levels
User Programmable Logic

Self Monitoring

CB Control

Standard Functionality - 7SR220 Directional Relay

21FL Fault Locator

21LB Load Blinder

32 Power

32S Sensitive Power

27159 Under/Over Voltage

47 Negative Phase Sequence (NPS) voltage
51V Voltage Controlled Overcurrent

55 Power Factor

59N Neutral Voltage Displacement

60CTS CT Supervision
60VTS VT Supervision

67150 Bi-Directional Instantaneous Overcurrent
67/50G/IN  Bi-Directional Instantaneous Earth Fault
67/51 Bi-Directional Time Delayed Overcurrent

67/51GIN  Bi-Directional Time Delayed Earth Fault
67/50/51  SEF for Compensated Networks

81 Under/Over Frequency

86 Lockout

Optional Functionality — 7SR210 & 75SR220

79 + 25 Auto Reclose + Check Sync
User Interface

20 Character x 4 Line Backlit LCD

Menu navigation keys

3 fixed LEDs

8, 16 or 32 Programmable Tri-colour LEDs (Option)

6 or 12 Programmable Function Keys each with Tri-colour LED (Option)

Monitoring Functions
Standard Monitoring — 7SR210 & 75R220

Primary & Secondary current phases and earth
Positive Phase Sequence (PPS) Current
Negative Phase Sequence (NPS) Current
Zero Phase Sequence (ZPS) Current
Binary Input/Output status

Trip circuit healthy/failure

Time and date

Starters

Fault records

Event records

Waveform records

Circuit breaker trip counters
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1t summation for contact wear
Demand metering

Standard Monitoring - 7SR220 Directional Relay

Direction

Frequency

Primary line and phase voltages
Secondary voltages

Apparent power and power factor
Real and reactive power

W Hr forward and reverse

VAr Hr forward and reverse

Historical demand record

Positive phase sequence (PPS) Voltage
Negative phase sequence (NPS) Voltage
Zero phase sequence (ZPS) Voltage

Description of Functionality

With reference to ‘Function Diagrams'.
Standard Functionality

37 Undercurrent

Each element has settings for pickup level and Definite Time Lag
(DTL) delays. Operates if current falls below setting for duration
of delay.

46BC Phase Unbalance/Broken Conductor

Element has settings for pickup level and DTL delay. With the
circuit breaker closed, if one or two of the line currents fall
below setting this could be due to a broken conductor.

46NPS Negative Phase Sequence Overcurrent

Two elements, one DTL and one IDMT, with user settings for
pickup level and delays, will operate if NPS Current exceeds
setting and delay. NPS Current elements can be used to detect
unbalances on the system or remote earth faults when a delta-
star transformer is in circuit.

49 Thermal Overload

The thermal algorithm calculates the thermal states from the
measured currents and can be applied to lines, cables and trans-
formers. Outputs are available for thermal overload and thermal
capacity.

50/51 Phase Fault

50 INST/DTL and 51 IDMTL/DTL elements provide overcurrent
protection, each with independent settings for pickup current,
time-multiplier (51) and time-delays. User can select IEC or

ANSI Time Current Characteristics. The IDMT stage has a user
programmable reset characteristic, either DTL or shaped current/
time reset characteristic, to improve grading with electrome-
chanical protection.

50G/51G/50N/51N Earth Fault/Sensitive Earth Fault

Two earth fault measurement modes are available. One mode
directly measures the earth current from an independent CT,
or the residual connection of the 3 line CTs. This input can be
set to be either earth fault or sensitive earth fault (50G/51G).

The second mode derives the earth current internally from the 3
phase CTs (50N/51N). 50 INST/DTL and 51 IDMTL/DTL elements
provide overcurrent protection, each with independent settings
for pickup current, time-multiplier (51) and time-delays. User
can select IEC or ANSI Time Current Characteristics. The IDMT
stage has a user programmable reset characteristic either DTL or
shaped current/time reset characteristic to improve grading with
electromechanical protection.

50BF Circuit Breaker Fail

The circuit breaker fail function may be triggered from an
internal trip signal or from a binary input. Line currents and
earth currents are monitored following a trip signal and an
output is issued if any current is still detected, above setting,
after a specified time interval. Alternatively, if the trip is from a
mechanical protection the circuit breaker position can be used
to determine a failure. A second time delay is available to enable
another stage to be utilized if required. An input is also available
to bypass the time delays when the circuit breaker is known to
be faulty.

60CTS-1 CT Supervision

The CTS-I CT Supervision function monitors each phase current
input and operates if any one or two inputs fall below the
setting. The element types have user operate and delay settings.

64H Restricted Earth Fault - scheme

The measured earth fault input may be used in a 64H high impe-
dance restricted earth fault scheme. Required external series
stabilising resistor and non-linear shunt resistor can be supplied.

74T/CC Trip/Close Circuit Supervision

The trip/close circuit(s) can be monitored via binary inputs
connected in H4/H5/H6 or H7 schemes. Trip/Close circuit failure
raises an HMI alarm and output(s).

81HBL2/5 Harmonic Block / Inrush Restraint / Overfluxing

Where second harmonic current is detected (i.e. during trans-
former energisation) user selectable elements can be blocked.

51c Cold Load

If a circuit breaker is closed onto a ‘cold’ load, i.e. one that has
not been powered for a prolonged period, this can impose a
higher than normal load-current demand on the system which
could exceed normal settings. These conditions can exist for

an extended period and must not be interpreted as a fault. To
allow optimum setting levels to be applied for normal operation,
the cold load pickup feature will apply alternative settings for a
limited period. The feature resets when either the circuit breaker
has been closed for a settable period, or if the current has
reduced beneath a set level for a user set period.

21FL Fault Locator

The relay provides a basic single-end type fault locator which is
able to estimate the fault position using analogue information
measured by the relay at one end of the protected circuit during
the short duration of the fault.

21LB Load Blinder

Load Blinders are used with overcurrent elements to block trip-
ping during periods of high reverse load currents that can occur
in distribution networks. The blinder is operated during user
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defined load conditions and is used in conjunction with the relay

protection elements.
50AFD Arc Flash Detector

The 7SR2 relays can be used with the 7XG31 ReyArc range of
Arc Flash Detection devices. Arc fault protection is a technique
employed for the fast clearance of arcing faults on busbars,
within metal clad switchgear & associated cable boxes. The
arc is detected using an optical sensor & the signal input to a
protection device which also monitors the load current on the
system. A trip signal can be achieved in less than 10 ms using
arc detection only or within 20 ms when using overcurrent
check.

Programmable User Logic

The user can map Binary Inputs and Protection operated outputs
to Function Inhibits, Logic Inputs, LEDs and/or Binary Outputs.
The user can also enter up to 16 equations defining scheme
logic using standard functions e.g. Timers, AND/OR gates, Inver-
ters and Counters. Each Protection element output can be used
for Alarm & Indication and/or tripping.

Circuit Breaker Maintenance

Two circuit breaker operations counters are provided. The Main-
tenance Counters record the overall number of operations and
the Delta Counter the number of operations since the last reset.
An 12t summation Counter provides a measure of the contact
wear indicating the total energy interrupted by the circuit
breaker contacts. Each counter has a user set target operations
count which, when reached, can be mapped to raise Alarms/
Binary Outputs. These counters assist with maintenance sched-
uling.

Function LED's

Eight, sixteen or thirty-two user programmable tri-colour LED’s
are provided eliminating the need for expensive panel mounted
pilot lights and associated wiring. Each LED can be user set to
red, green or yellow allowing for clear indication of the associ-
ated function'’s state. A slip-in label pocket along-side enables
the user to insert customised notation. A printer compatible
template is available.

Function Keys

Six or twelve user programmable function keys are available for
implementing User logic and scheme control functionality, elim-
inating the need for expensive panel mounted control switches
and associated wiring. Each function key has an associated user
programmable tri-color LED (red, green, yellow) allowing for
clear indication of the associated function’s state. A slip-in label
pocket along-side enables the user to insert his own notation for
the function Key LED Identification. Each Function Key can be
mapped directly to any of the built-in Command functions or to
the User Logic equations.

Figure 2.4/13 Tri-colour LED’s and function keys

Additional Functionality
27/59 Under/Over Voltage

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if voltage ‘exceeds’
setting for duration of delay. Can be applied in load shedding
schemes.

47 Negative Phase Sequence Overvoltage

Each element has settings for pickup level and Definite Time
Lag (DTL) delays. Operates if NPS Voltage exceeds setting for
duration of delay.

51V Voltage Controlled Overcurrent

Element has settings for UnderVoltage pickup level and operates
if voltage falls below setting. On Pick-up this element applies the
set 51v Multiplier to the pickup setting of the 67/51 phase fault
elements.

59N Neutral Overvoltage

Two elements, one DTL and one IDMTL, have user settings for
pickup level and delays. These will operate if the Neutral voltage
exceeds the setting for duration of delay. Neutral overvoltage
can be used to detect earth faults in high impedance earthed or
isolated systems.

60CTS CT Supervision

The CT Supervision considers the presence of negative phase
sequence current, without an equivalent level of negative phase
sequence voltage, for a user set time as a CT failure. Element
has user operate and delay settings.
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60VTS VT Supervision

The VT Supervision uses a combination of negative phase
sequence voltage and negative phase sequence current to
detect a VT fuse failure. This condition may be alarmed or
used to inhibit voltage dependent functions. Element has user
operate and delay settings.

67/67N Directional Control

Phase fault, Earth fault and Sensitive Earth fault elements can
be directionalised. Each element can be user set to Forward,
Reverse, or Non-directional. Directional Phase fault elements are
polarised from quadrature voltage. Earth fault elements can be
user set to be polarised from residual voltage or negative phase
sequence voltage.

81 Under/Overfrequency

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if frequency exceeds
setting for duration of delay. Typically applied in load shedding
schemes.

Optional Functionality
79 Auto-Reclose

This function provides independent Phase fault and Earth Fault/
Sensitive Earth fault sequences of up to 5 Trips i.e. 4 Reclose
attempts before Lockout. Auto-Reclose sequence can be user set
to be initiated from internal protection operation or via Binary
Input from an external Protection. The user can set each trip

in the sequence to be either instantaneous (Fast) or delayed.
Independent times can be set by the user for Reclose (Dead)
time and Reclaim time.

25 Check Sync

The check synchronizing function is used to check that the
voltage conditions, measured by the voltage transformers on
either side of the open circuit breaker, indicate that it is safe
to close without risk of damage to the circuit breaker or distur-
bance to the system.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 3 x Phase & 1 x Earth or Sensitive
Earth

Rated Current | TAI5A

Measuring Range 80 xI,

Instrumentation = 0.1 x I =1% 1,

Frequency 50 Hz / 60 Hz

Thermal Withstand: 3.0x1,

Continuous
3.5x1,

10 Minutes

) 4.0x1,

5 Minutes

3 Minutes 5.0xl,

2 Minutes 6.0xl,

3 Seconds 57.7 A (1 A)202A (5A)

2 Seconds 70.7 A(1A) 247 A(5A)

1 Second 1T00A (1 A)350A (5A)

1 Cycle 700 A (1 A) 2500 A (5 A)

Burden @ | < 0.1 VA (1 A phase and Earth
element)
< 0.3 VA (5 A phase and earth
element)

Voltage Inputs

Quantity 4

Nominal Voltage 40...160 V a.c. Range
Instrumentation = 0.8 x V,, +1%V,

Thermal Withstand: Continuous 300V

and 1 Second

Burden @ 110V <0.1VA

DC Auxiliary Supply

Nominal Voltage

Operating Range

24V dc to 250 V dc

19.2Vdcto 275V dc

100 Vacto 230V ac

80V acto 253 Vac

Allowable superimposed ac
component

12 % of DC voltage

Allowable breaks/dips in supply
(collapse to zero)

50 ms (DC)
2.5/3 cycles (AC)

Auxiliary supply: Power Consumption

Quiescent State 24V:8 W
(DO) 110 V: 7 W
250V:7 W
Maximum Load 24V:12 W
(DO) 1710V: 11 W
250V: 11 W
Quiescent State 100 V: 16 VA
(AQ) 230 V: 21 VA
Maximum Load 100 V: 23 VA
(AC) 230 V: 30 VA

Binary Inputs

Operating Voltage

19 V.dc: Range 17 to 290 V dc
88 V: Range 74 to 290 V dc

Maximum dc current for operation

1.5 mA
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Binary Outputs

Operating Voltage Voltage Free

User selectable - Self or Hand Reset

Operating Mode

Contact Operate / Release Time. 7 ms /3 ms

Making Capacity: 5 Aacordc

20 Aacordcfor0.5s
30Aacordcfor0.2s

Carry continuously
Make and carry
(LIR <40 ms and V <300 V)

Breaking Capacity:

(=5Aand =300 V): 1250 VA

AC Resistive 250 VA atp.f.<0.4
AC Inductive 75 W

DC Resistive 30 W at LIR <40 ms
DC Inductive 50 W at LIR< 10 ms

Mechanical Tests
Vibration (Sinusoidal)
IEC 60255-21-1 Class |

<5%
<5%

Vibration response 0.5gn

1.0gn

Vibration endurance

Shock and Bump
IEC 60255-21-2 Class |

Shock response 5gn, 11 ms <5%
Shock withstand 15gn, 11 ms <5%
Bump test 10gn, 16 ms <5%
Seismic

IEC 60255-21-3 Class |

Seismic response 1gn <5%

Mechanical Classification

|Durabi|ity

|>1 0° operations

Electrical Tests
Insulation
IEC 60255-5

Between any terminal and earth 2.0 kV ACRMS for 1 min

Between independent circuits

2.0 kV AC RMS for 1 min

Across normally open contacts

1.0 kV AC RMS for 1 min

High Frequency Disturbance
IEC 60255-22-1 Class Il

Common (longitu- | 2.5 kV <5%

dinal)

Series (transverse)
mode

1.0 kv =5%

Electrostatic Discharge
IEC 60255-22-2 Class IV

Contact discharge | 8.0 kV <5%

Fast Transients
IEC 60255-22-4 Class IV

<5%

5/50 ns 2.5 kHz 4 kV
repetitive

Surge Immunity
IEC 60255-22-5

Between all termi- | 4.0 kV <10%or 1 mA
nals and earth
Between any 2.0 kv

two independent
circuits

Conducted Radio Frequency Interference
IEC 60255-22-6

0.15 to 80 MHz v <5%
Radiated Radio Frequency

IEC 60255-25

30 to 230 MHz 40 dB(pV)
230 to 10000 MHz 47 dB(pV)

Conducted Radio Frequency

0.15t0 0.5 MHz 79 dB(pV)
0.5 to 30 MHz 73 dB(pV)

|

66 dB(uV)
60 dB(uV)
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Radiated Immunity
IEC 60255-22-3 Class Il

80 MHz to 1000
MHz

10 VIm <5%

Magnetic Field with Power Frequency
IEC 61000-4-8, Class V

100 A/m (0.126 mT) continuous

50 Hz

1000 A/m (1.26 mT) for 3s

Environmental Tests

Temperature
IEC 60068-2-1, IEC 60068-2-2

-10°C to + 55°C
-25°Cto + 70°C

Operating Range

Storage Range

Humidity
IEC 60068-2-30, IEC 60068-2-78

Operational test (Indoor) 56 days at 40°C and 93% relative

humidity (r.h.)

6 cycles at 24 h between +25 °C
(97% r.h.) and +55 °C (93% r.h.)

Operational test (Outdoor)

IP Ratings
IEC 60529

Installed with cover IP 51 from front of relay

‘ Installed with cover removed ‘ IP 20 from front of relay ‘

° NOTE
l For full technical data refer to the Performance
Specification Section of the Technical Manual.
Performance

27/59 Under/Over Voltage

Number of Elements 4 Under or Over

Operate Any phase or All phases
Voltage Guard 1,1.5...200 V

Setting Range V, 5,5.5...200 V

Hysteresis Setting 0.0.1...80 %

V, Operate Level 100 % V,, +1 % or +0.25 V

Reset Level: ~(100 %+hyst) xV

Undervoltage V

+1 % or 0.25

op’ —

Overvoltage =(100 %-hyst) x V,

Vv

+1 % or 0.25

op’ —

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Basic Operate Time : -
O0to1.1xV,

0t02.0xV,
1.1t0 0.5x V,

73 ms =10 ms
63 ms =10 ms

58 ms +10 ms

Operate time following delay.

0
Tasic +tdelay ,+1 % or+10 ms

Inhibited by

Binary or Virtual Input

VT Supervision, Voltage Guard

37 Undercurrent

Number of Elements

2

Setting Range I,

0.05,0.10...5.0x I,

Operate Level

100 % I, +5% or 1 % x | |

sf

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Basic Operate Time: 1.1 t0 0.5 x I,

35ms+10 ms

Operate time following delay.

0
Tpasic +tdelay ,+1 % or+10 ms

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

46 Negative Phase Sequence Overcurrent

Number of Elements

DT &IT

DT Setting Range I

0.05,0.10...4.0x I,

DT Operate Level

100% 1, =5 % or =1 % x ||

st

DT Delay Setting ty,,

0.00, 0.01...20, 20.5...100,101...
1000, 1010...10000, 10100...
14400 s

DT Basic Operate Time -
0to2xl,

0to5xl

40 ms 10 ms

30 ms =10 ms

DT Operate time following delay

+1 % or+10 ms

1 +‘£delay .

basic

IT Char Setting

IEC NILVLELLTI, ANSI MI,VI,El & DTL

IT Setting Range

0.05, 0.06..2.5 x|,

Tm Time Multiplier

0.025,0.050...1.6

Char Operate Level

105 % I, =4 % or =1 % x |,

& =

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

47 Negative Phase Sequence Voltage

Number of Elements 2
Setting Range V, 1,1.5..90V
Hysteresis Setting 0,0.1...80 %

Operate Level

100 % V,, +2 % or 0.5 V

Delay Setting ty,,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s
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Basic Operate Time: -
0Vto2.0xV,

0Vto10xV,

80 ms 20 ms

55 ms +20 ms

Operate time following delay.

0
Tpasic +1:delay , 2 % or +20 ms

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

49 Thermal Overload

Operate and Alarm

Operate levels
Setting Range I,

0.10,0.11...3.0x I,

Operate Level

100 % 1, =5 % or =1 % x ||

g =

Time Constant Setting

1,1.5...1000 min

Operate time

il

g
fmowind : L
S TIA

+5 % absolute or 100 ms where
Ip = prior current

Capacity Alarm Level

Disabled, 50,51...100 %

Inhibited by

Binary or Virtual Input

50(67) Instantaneous & DTL OC & EF (Directional)

Operation Non directional, Forward or
reverse
Elements Phase, Derived Earth, Measured

Earth & SEF

Number of Elements:-

4 x0C

4 x Derived E/F ‘N

4 x Measured E/F ‘G’
4 x SEF

Characteristic

IEC NI, VI, EI, LTI; ANSI MI, VI, El &
DTL

Setting Range |,:-
olC
Derived E/F ‘N’

0.05,0.06..2.5 x 1,
0.05,0.06..2.5 x|,

0.005...1 x|
Measured E/F ‘G’

0.005...1 x|
SEF "
Time Multiplier 0.025,0.05...1.6
Time Delay 0,0.01...20 s

Operate Level

105% 1, +4 % or =1 % x ||

st =

Minimum Operate time
IEC

ANSI

K
[ =———x1i
O T

A
= +B|xT;
tap [%]P_1+ xXIim

+5 % absolute or + 30 ms

Follower Delay

0-20s

Number of Elements

4x0C

4 x Derived E/F ‘N
4 x Measured E/F ‘G’
4 x SEF

Reset

ANSI decaying, 0- 60 s

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

Setting Range |: -
OIC
Derived E/F ‘N’

0.05,0.06...50 x I,
0.05,0.06..50 x I,

51V Voltage Controlled Overcurrent

Setting Range

5,5.5...200 V

Operate Level

100 % V,, +5 % or =1 % x V,,

Multiplier

0.25.0.3...1

0.005...25x 1,
Measured E/F ‘G’

0.005...5x 1
SEF
Time Delay 0.00...14400 s

Inhibited by

VT Supervision

Operate Level

100 % 1, +5 % or =1 % x ||

S

Operate time:
Current switched from 0 to 2x

Current switched from 0 to 5x

2x1:40ms, £10 ms,

5x1;:30 ms, £10 ms

50BF Circuit Breaker Fail

Operate time following delay

0
Tpasic +tdelay , 1% or =10 ms

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

Operation

Current check - Phase and Meas-
ured Earth with independent
settings

Mechanical Trip
CB Faulty Monitor

Setting Range I,

0.05,0.055...2.0x |,

51(67) Time Delayed OC&EF (Directional)

2 Stage Time Delays

Timer 1 20...60000 ms
Timer 2 20...60000 ms

Operate Level

100 % 1, =5 % or =1 % x ||

Basic Operate time

<20 ms

Operation Non directional, Forward or
reverse

Elements Phase, Derived Earth, Measured
Earth & SEF

Operate time following delay

Ty +1 % or +20 ms

Triggered by

Any function mapped as trip
contact
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Inhibited by Binary/Virtual Input NIT Operate Level 105 % V,, +2 % or +0.5 V
Timer By pass Yes, 50BF CB Faulty Input Inhibited by Binary or Virtual Input
59N Neutral Voltage Displacement 60 Supervision
Number of Elements NDT & NIT cT (7SR210n) CTS-I
NDT Operate Level 100 % V,, +2 % or 0.5V (7SR220n) CTS-I, CTS Vs CTS I,
NDT Delay Setting t,,, 0, 0.01 20, 20.5... 100, 101... VT (7SR220M) VTSV, VTSV, _
1000, 1010... 10000, 10100... 2 2
14400 s Delay 0.03, 0.04... 20.00, 20.50...
p . 100, 101... 1000, 1010...10000,
NDT Basic Operate Time 76 ms £20 ms 10100... 14400 s
0Vto 1.5xV, 63 ms +20 ms
0Vto10xV, 64H Restricted Earth Fault
NDT Operate time following delay. | t,,gc +tye, . =1 % or £20 ms
- Setting Range 0.005...0.95 x|,
NDT & NIT Setting Range |, 1,1.5...100 vV
- — Operate Level 100 %1, +5 % or =1 % x ||
Tm Time Multiplier(IDMT) 0.1,0.2...10, 10.5... 140 -
Delay (DTL) 0,0.01..20's T|m.e Delay . 0.00... 14400 s
Reset ANSI Decaying, 0...60 s Basic Operate Time |0 to 2 x|, 40 ms =10 ms
0to5x1,30 ms+10 ms
Inhibited by Binary or Virtual Input

7SR210 Connection Diagram

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 223



Main Protection

7SR2 Range — 7SR210 and 7SR220 Non-Directional/Directional Overcurrent Relays

Blank

. 2 1 .2 1
D c B
Opticnal | Optional PSU
1o [I[o]
27 .2 27 w2 2

A

Analogue

Data
Comms
(Optional)

g(lcﬂsﬁ)

NOTES
%l,\i—' Shows contacts internal to relay case

Bl = Binary Input assembly.

BO = Binary Output Contacts close when the relay chassis is
:(% withdrawn from case

Rear View
Arrangement of terminals and modules

Figure 2.4/14 7SR210 Wiring Diagram
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7SR220 Connection Diagram

BO1

BO 2

BO3

BO 6

Bl = Binary Input
BO = Binary Output

Shows contacts internal to relay case
assembly,

Contacts close when the relay chassis is
withdrawn from case

7SR22 2 .2 1 2 1 1 2
BO7
s E D c B A | ome
Comms
Optional Optional PSU Analogue {Optional)
BO Y Blank l[e} l[e}
BO 10 8 28 | 2 28 [ 27 « 2 )
Rear View
1
=Bl Arrangement of terminals and modules
BO 12
BO 13
BO 14

0

Figure 2.4/15 7SR220 Wiring Diagram
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Function Diagrams for 7SR210 & 7SR220

Bl
il
0000006
m 8 G
w2
25 Y s0 0
000000
2N )
2.4 48 R
. 46 =5
(=)
Iy T
(IclaeF) B4 Y EEIG -
s
(i)

Figure 2.4/16 7SR210 Function Diagram
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Wi
Va)

Wiz
Ve)

Wia
Vel

4
[

Figure 2.4/17 7SR220 Function Diagram

0006000006
9000000000
0006000006
000 06

() ()

()
00 © 00

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 227




Main Protection

7SR2 Range — 7SR210 and 7SR220 Non-Directional/Directional Overcurrent Relays

Ordering Information - 7SR210 Overcurrent Relay

=
o

-
—

=
N

—
w

N
w
IS

N
~
-
Ul

=
o)}

Overcurrent Relay 7 1S R | 2

Protection Product Family

= |—— =]

Overcurrent - Non Directional

o|—|—|—|—|—| ol

Relay Type
o

Case, I/0 and Fascia "

E6 case, 4 CT, 9 Binary Inputs, 8 Binary Outputs, 8 LEDs

E8 case, 4 CT, 19 Binary Inputs, 16 Binary Outputs, 16 LEDs

E8 case, 4 CT, 19 Binary Inputs, 16 Binary Outputs, 8 LEDs + 6 keys

E12 case, 4 CT, 39 Binary Inputs / 16 Binary Outputs, 32 LEDs

E12 case, 4 CT, 39 Binary Inputs / 16 Binary Outputs, 16 LEDs, 12 keys

ol sl wWN———— —|— —— OV

Measuring Input

1TAor5A, 50 Hzor 60 Hz

S B B B B = [ [ _. [§ES

Auxiliary Voltage

PSU Rated: 24-250V DC / 100-230V AC. Binary Input threshold 19V DC (Rated: 24-250V DC)

PSU Rated: 24-250V DC/ 100-230V AC. Binary Input threshold 88V DC (Rated: 110-250V DC)

zl=g|—|—|—|=|=|=|=|=[=|=|=|=|—|=|—=|—=|—|=]| o| e

Spare

>— = = === == == === === === === >

Communication Interface

Standard version - included in all models, USB front port, RS485 rear port

Standard version - plus additional rear F/O ST connectors (x2) and IRIG-B

Standard version - plus additional rear RS485 and IRIG-B

Standard version - plus additional rear RS232 and IRIG-B

Standard version - plus additional rear Electrical Ethernet RJ45 (x2)

Standard version - plus additional rear Optical Ethernet Duplex (x2)

ol N pwNn o — | === === == === === === = =|=D

Protocol

IEC 60870-5-103 Modbus RTU (user selectable)

IEC 60870-5-103 Modbus RTU and DNP3 3.0 (user selectable)

IEC 60870-5-103 Modbus RTU and DNP3 3.0 (user selectable) and IEC61850

|78

NN === NN == === === == == === == |—|—|—|—=|—|—=|—|—=|—|—|—|—]| O

Spare

o|l—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—=|—|—|—|—|—|—|—| ©

Protection Function Packages

Standard version - included in all models

Al——l=—= === === === === === === === === === === === = ===

37 Undercurrent

46BC Broken conductor/load unbalance

46NPS Negative phase sequence overcurrent

49 Thermal overload

50 Instantaneous phase fault overcurrent

50BF Circuit breaker fail

50G/50N Instantaneous earth fault/SEF

-l - - - e D>

e — S S e e e | e e e e e e P [ e S R N S e [ e = o
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50AFD Arc Flash Detector

51 Time delayed phase fault overcurrent

51G/51N Time delayed earth fault/SEF

60CTS-I CT Supervision

64H High impedance REF

74TCICCS Trip & close circuit supervision

81HBL2 Inrush Detector

81HBL5 Overfluxing Detector

86 Lockout

Cold load pickup

Programmable logic

CB Control

Standard version — plus

79 Autoreclose

Additional Functionality

No additional functionality

I
I
I
|
I
I
I
I
|
I
I
I
|
|
I
I
I
A

Spare

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
0

NOTE

l 1) 5CT is configured as 3PF + EF/SEF (user select-
able setting).
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Ordering Information - 7SR220 Directional Overcurrent Relay

=
o

-
—

=
N

—
w

N
w
IS

N
~
-
Ul

=
o)}

Directional Overcurrent Relay 7 S| R|2

Protection Product Family

N|l—[—[N| U

Overcurrent - Directional

o|—|—|—|—|—| ol

Relay Type
o

Case, I/0 and Fascia "

E6 case, 5 CT, 4 VT, 3 Binary Inputs, 6 Binary Outputs, 8 LEDs

E8 case, 5 CT, 4 VT, 13 Binary Inputs, 14 Binary Outputs, 16 LEDs

E8 case, 5 CT, 4 VT, 13 Binary Inputs, 14 Binary Outputs, 8 LEDs + 6 keys

E12 case, 5 CT, 4 VT, 33 Binary Inputs / 14 Binary Outputs, 32 LEDs

E12 case, 5 CT, 4 VT, 33 Binary Inputs / 14 Binary Outputs, 16 LEDs, 12 keys

ol sl wWN———— —|— —— OV

Measuring Input

1TAor5A, 40Vto 160V, 50 Hz or 60 Hz

N|— —|— = === === |= === N| >

Auxiliary Voltage

PSU Rated: 24-250V DC / 100-230V AC. Binary Input threshold 19V DC (Rated: 24-250V DC)

PSU Rated: 24-250V DC/ 100-230V AC. Binary Input threshold 88V DC (Rated: 110-250V DC)

zl=g|—|—|—|=|=|=|=|=[=|=|=|=|—|=|—=|—=|—|=]| o| e

Spare

>— = = === == == === === === === >

Communication Interface

Standard version - included in all models, USB front port, RS485 rear port

Standard version - plus additional rear F/O ST connectors (x2) and IRIG-B

Standard version - plus additional rear RS485 and IRIG-B

Standard version - plus additional rear RS232 and IRIG-B

Standard version - plus additional rear Electrical Ethernet RJ45 (x2)

Standard version - plus additional rear Optical Ethernet Duplex (x2)

ol N pwNn o — | === === == === === === = =|=D

Protocol

IEC 60870-5-103 Modbus RTU (user selectable)

IEC 60870-5-103 Modbus RTU and DNP3 3.0 (user selectable)

IEC 60870-5-103 Modbus RTU and DNP3 3.0 (user selectable) and IEC61850

|78

NN === NN == === === == == === == |—|—|—|—=|—|—=|—|—=|—|—|—|—]| O

Spare

o|l—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—=|—|—|—|—|—|—|—| ©

Protection Function Packages

Standard version - included in all models

Al——=———— == == === === === === === === ===l == |=|=|=|=|=|= O

21FL Fault Locator

21LB Load Blinder

27159V Under/overvoltage

32 Power

32S Sensitive Power

37 Undercurrent

37G" Ground Undercurrent

e — B = [ e [ [ N [ [ N B [ [ Sy Sy [ = = ==,

B |ESS = e [ [ S [ [ e [ e R [ [ [ e [ S e [ [ N . o
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37SEFY SEF Undercurrent

46BC Broken conductor/load unbalance

46NPS Negative phase sequence overcurrent

47" Negative phase sequence voltage

49 Thermal overload

50 Instantaneous phase fault overcurrent

50BF Circuit breaker fail

50G/50N Instantaneous earth fault

50AFD Arc Flash Detector

51V Voltage dependent overcurrent

55 Power factor

59N Neutral voltage displacement

60CTS CT supervision

60CTS-I CT supervision

60VTS VT supervision

64H High impedance REF

67/50 Directional instantaneous phase fault overcurrent

67/50G&67/50N Directional instantaneous earth fault/SEF

67/51 Directional time delayed phase fault overcurrent

67/51G&67/51N Directional time delayed earth fault/SEF

74TCICCS Trip & close circuit supervision

81 Under/overfrequency

81HBL2 Inrush Detector

81HBL5 Overfluxing

86 Lockout

Cold load pickup

Programmable logic

CB Control

Standard version — plus | D
79 Autoreclose

Standard version — plus I E

79+25 Autoreclose + Check Sync

Additional Functionality

No additional functionality

I
I
|
|
I
I
I
I
|
I
I
I
|
|
I
I
I
|
I
I
I
I
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I
|
|
I
I
I
I
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Spare

I
I
I
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I
I
I
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I
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NOTE

®
l 1) 5CT is configured as 3PF + EF/SEF (user select-
able setting).
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7SR224 Recloser Controller

67/50G Directional Instantaneous Earth Fault O/C
67/51 Directional Time Delayed Phase Fault O/C
67/51G Directional Time Delayed Earth Fault O/C
67/50SEF  Directional Instantaneous Sensitive EF
67/51SEF  Directional Time Delayed Sensitive EF
74TCS Trip Circuit Supervision H4/5/6/7 schemes
79 Autoreclose

81 Under/Over Frequency

81HBL2 Inrush Restraint

86 Lockout

User Programmable Logic Equations, via HMI
Graphical Programmable Logic, via pc application
8 Settings Groups - Password access - 2 levels
Self Monitoring

Optional Functionality

Description

The 7SR224 Recloser Controller is one of a range of genera-
tion devices providing comprehensive directional and non-direc-
tional overcurrent protection integrated with associated protec-
tion elements and Autoreclose scheme logic. It builds on the
years of in-service experience gained from the Argus family

of products. The Controller provides independent Phase Fault,
Earth Fault and Sensitive Earth Fault autoreclose sequences.
Each sequence can be user set to any mix of Instantaneous (fast
time current characteristic (TCC)) or Delayed TCC protection and
independent Reclose (Dead) times. The Controller also provides
a separate Autoreclose sequence for external protection.

Functions included are: - Control, monitoring, instruments,
Voltage - Sag & Swell, together with integrated input and output
logic, data logging & fault report functions.

Controllers are housed in 4U high, size E10 or E12 cases.
Function Overview

Standard Functionality

21FL Fault Location

27159 Under/Overvoltage

27Sag! SARFIx Power Quality Counters

59Swell

37 Undercurrent

46BC Broken Conductor / Load Unbalance
46NPS Negative Phase Sequence Overcurrent
47NPS Negative Phase Sequence Overvoltage
49 Thermal Overload —Pole Segregated

50BF Circuit Breaker Fail

51c Cold Load Pickup

51V Voltage Controlled Overcurrent

59N Neutral Voltage Displacement

60CTS CT Supervision

60VTS VT Supervision

64H High Impedance Restricted Earth Fault (EF)
67150 Directional Instantaneous Phase Fault O/C

25 Synchronising
Loop Automation by Loss of Voltage
Single [Triple Pole Autoreclose for Three Single Pole Circuit Breakers

User Interface

20 character x 4 line backlit LCD

Menu navigation keys

3 fixed function LEDs

8 or 16 Programmable Tri-colour LEDs

12 Programmable Function Keys with Tri-colour LEDs

Monitoring Functions

Fault Data Mode — displays Date & Time, Type of fault and currents &
voltages for each of last 10 faults.

Favourite (Default) meters — User selectable from:-

Currents - Primary, Secondary, xIn, Earth/SEF, Sequence Components
and 2nd Harmonic

Voltages — 3 phase Primary, Secondary & xVn, Ph-Ph and Ph-n,
Sequence Components, Calculated Earth Voltage. Voltage (Vx) from
a 4th voltage input, Primary, Secondary & xVn. Synchronising phase,
magnitude & frequency difference. Optional 3 phase from the source
side providing Primary, Secondary & xVn, Ph-Ph and Ph-n, Sequence
Components, Calculated Earth Voltage.

Frequency

Power — MW, MVar, MVA, Power Factor
Energy — Export & Import - MWh, MVarh,
Direction — Load Flow Indication
Thermal capacity — %

Autoreclose — status and shot number

CB Maintenance: 2 Independent Trip Counters, Frequent Operations
Counter Lockout handle operations counter 12t summation for contact
wear

General alarms
Battery Condition monitoring and automatic cyclical test.

Power quality — 27 Sag and 59 Swell (Per pole Counters for SIARFIx,
SMARFIx, STARFIx and Interruption Events,)

Binary Input status indication
Binary Output status indication
Virtual internal status indication
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Communications Meters

Miscellaneous Meters, Date, Time, Waveform, Fault, Event & Data Log
records-counters.

Demand Monitoring

Description of Functionality
With reference to ‘Function Diagram’.

21FL Fault Location

The relay provides a single-end type fault locator which is able
to estimate the fault position using analogue information meas-
ured by the relay at one end of the protected circuit during the
short duration of the fault.

25 Synchronising

Synchronising is used with three pole Manual Closing and Autor-
eclose operations to ensure that voltages are within safe limits
before allowing the close operation to proceed. The 7SR224
provides settings for voltages, phase and frequency difference
for Check Synchronising as well as System Synchronising and
Close on Zero phase difference for automatic selection following
detection of a split system. Automatic Synchronising bypass is
also available to allow closure to energise a dead feeder or
busbar.

27/59 Under/over Voltage

4 elements which can be set independently as Under or over-
voltage. Each element has settings for pickup level and Definite
Time Lag (DTL) delays, operates if voltage ‘exceeds’ setting for
duration of delay, Typically applied in load shedding schemes.

37 Undercurrent

2 element with settings for pickup level and Definite Time Lag
(DTL) delays. Each operates if current falls below its setting for
duration of its delay.

46BC Broken Conductor

Each element has settings for pickup level and DTL delay. With
the circuit breaker closed, if the NPS / PPS current ratio is above
setting this could be due to a broken conductor.

46NPS Negative Phase Sequence Overcurrent

Two elements, one DTL and one IDMT, with user settings for
pickup levels and delays. NPS Current elements can be used to
detect unbalances on the system. The negative sequence phase
component of current is derived from the three phase currents.
It is a measure of the quantity of unbalanced current on the
system.

47NPS Negative Phase Sequence OverVoltage

Two DTL elements with independent user settings for NPS over-
voltage pickup level and delays. NPS Voltage elements can

be used to detect unbalances on the system. The negative
sequence phase component of voltage is derived from the three
phase voltages. It is a measure of the quantity of unbalanced
voltage on the system.

49 Thermal Overload

The thermal algorithm calculates the thermal state of each pole
from the measured currents and can be applied to lines, cables
and transformers; operates if the user set thermal overload is

exceeded. Capacity Alarm operates if a user set percentage of
overload is reached.

508BF Circuit Breaker Fail

The circuit breaker fail function may be triggered from an
internal trip signal or from a binary input. All measured currents
can be monitored following a trip signal and an output is issued
if any current is still detected after a specified time interval. This
can be used to re-trip the CB or to back-trip an upstream CB. A
second back-trip time delay is provided to enable another stage
to be utilized if required.

59N Neutral Overvoltage

Two elements, one DTL and one IDMTL, have user settings for
pickup level and delays. These will operate if the Neutral voltage
exceeds the setting for duration of delay. Neutral overvoltage
can be used to detect earth faults in high impedance earthed or
isolated systems.

67/50 Phase Fault Elements

Provide Directional Instantaneous or Definite Time (DTL) Over-
current protection, with independent settings for pickup current
and time-delay. Four elements are provided. Elements can be
Inrush-inhibited

67/51 Phase Fault Elements

Provide Directional - Inverse Definite Time Overcurrent protec-
tion, TCC/DTL with independent settings for pickup current, TCC
and minimum/follower time-delay. Four elements are provided.
User can select the TCC from standard IEC/ANSI or Legacy Char-
acteristics e.g. 101 (A) etc. Reset TCC can be user set to either
DTL or shaped, to integrate grading with electromechanical or
other protection devices.

Earth Fault/Sensitive Earth Fault

The Earth Fault current is measured directly via a dedicated
current analogue input. This input is used for both Earth Fault
and Sensitive Earth Fault elements.

67/50G Earth Fault

Provide Directional Instantaneous or Definite Time (DTL) earth
fault protection, with independent settings for pickup current
and time-delay. Four elements are provided. Elements can be
Inrush-inhibited.

67/51G Earth Fault

Provide Directional - Inverse Definite Time earth fault protection,
TCCIDTL with independent settings for pickup current, TCC and
minimum/follower time-delay. Four elements are provided. User
can select the TCC from standard IEC/ANSI or Legacy Character-
istics e.g. 101 (A) etc. Reset TCC can be user set to either DTL

or shaped, to integrate grading with electromechanical or other
protection devices.

67/50SEF Sensitive Earth Fault

Provide Directional Instantaneous or Definite Time (DTL) earth
fault protection, with independent settings for pickup current
and time-delay. Four elements are provided. Elements can be
Inrush-inhibited
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67/51SEF Sensitive Earth Fault

Provide Directional Instantaneous or Definite Time (DTL) earth
fault protection, with independent settings for pickup current
and time-delay. Four elements are provided. Elements can be
Inrush-inhibited User can select the TCC from standard IEC/ANSI
or Legacy Characteristics e.g. 101 (A) etc. Reset TCC can be user
set to either DTL or shaped, to integrate grading with electrome-
chanical or other protection devices.

67 Directional Control

Phase Fault, Earth Fault and Sensitive Earth Fault elements

can be directionalised. Each element can be user set to
Forward, Reverse, or Non-directional. Where multiple elements
are provided two could be set for Forward and two for Reverse,
thus providing Bi-Directional Tri-state protection is a single
device. Phase Fault elements are polarised from the calculated
quadrature voltage i.e. la~Vbc, Ib~Vca & Ic~Vab. Earth Fault/SEF
elements are polarized from internally calculated Zero sequence
Voltage, i.e. lo~Vo.

51c Cold Load

When a circuit breaker is closed onto a ‘cold’ load, i.e. one that
has not been powered for a prolonged period, this can impose
a higher than normal load-current demand on the system which
could exceed ‘Normal settings’. These conditions can exist for
an extended period and must not be interpreted as a fault.

To allow optimum setting levels to be applied for normal opera-
tion, Cold Load causes the 67/51 elements to change to 67/51c
settings i.e. Setting/TCC/Time Multiplier /Follower delay times,
for a limited period. Cold Load resets and returns to ‘Normal
settings’ when either the circuit breaker has been closed for a
User set period, or if the current has fallen to below a set level
for a set time and it is safe to return.

51V Voltage Controlled Overcurrent

Element has settings for UnderVoltage pickup level and operates
if voltage falls below setting. On Pick-up this element applies the
set 51v Multiplier to the pickup setting of the 67/51 phase fault
elements.

60CTS CT Supervision

The CT Supervision considers the presence of negative phase
sequence current, without an equivalent level of negative phase
sequence voltage, for a user set time as a CT failure. Element
has user operate and delay settings.

60VTS VT Supervision

The VT Supervision uses a combination of negative phase
sequence voltage and negative phase sequence current to
detect a VT fuse failure. This condition may be alarmed or
used to inhibit voltage dependent functions. Element has user
operate and delay settings.

64H Restricted Earth Fault - scheme

The measured earth fault input may be used in a 64H high-
impedance, restricted earth fault scheme. The required external
series stabilising resistor and shunt non-linear Varistor can be
supplied.

74TC Trip Circuit Supervision

Up to three trip circuits can be monitored using binary inputs
connected in H4/H5/H6 or H7 schemes. Trip circuit failure raises
an HMI alarm and output(s).

79 Auto Reclose

The controller provides independent Phase Fault, Earth Fault
and Sensitive Earth Fault sequences. They can be set for up

to 4 Shots i.e. 5 Trips + 4 Reclose attempts to Lockout. These
sequences can be user set to any configuration of Instantaneous
(fast TCC) or Delayed TCC protection, with independent Reclose
(Dead) times. As the user defines which elements are Instanta-
neous, the combination of TCC1 plus 50 High set elements &
TCC2 plus 50 High Set elements, provides the user with full
flexibility. It enables the optimisation of the protection charac-
teristics, which will be applied at each point in the protection
sequence. Limits can be set by the user on the number of
Delayed Trips to Lockout or High set trips to Lockout. The
External Protection Auto Reclose sequence allows AutoReclose
to be provided for a separate high speed Protection device with
options for Blocking External Trips to allow Overcurrent grading
to take place.

Single/Triple Auto Reclose

Additional optional functionality is available to provide tripping,
auto reclose and control of three single pole Reclosers located
together and controlled by a single 7SR224 device. The facility
to operate each of the three phases independently for systems
where single phase loads are connected is common in some
countries. The 7SR224 provides flexible schemes which are used
to provide single and three pole trip and reclose operations
depending on the fault type detected.

Dead/Live indication

Detection of live voltage is provided for each phase on both
sides of the Recloser. This can be set to provide indication and
alarms.

Loss of Voltage LOV Automation

Additional optional functionality is available to provide control
of Normally Open Points (NOP) and other Reclosers in the distri-
bution network to provide an automation sequence of load
restoration following a persistent fault. The sequence is started
by the loss of voltage detection, for an extended period of time,
following a complete but unsuccessful auto reclose sequence,
which has caused Lockout of a Recloser at any point in the
network.

81 Under/Over Frequency

Each of the 4 elements has settings for pickup level, drop-off
level and Definite Time Lag (DTL) delays. This function operates
if frequency ‘exceeds’ setting for duration of delay. Typically
applied in load shedding schemes.

81HBL2 Second Harmonic Block

Where second harmonic current is detected i.e. during trans-
former energisation the user selected elements can be blocked

27/59 Under/Over Voltage

Power System Utilities use SARFI indices of Voltage Sag and
Swell, which express the magnitude and duration of Sag and
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Swell variations occurring on their systems. These indices are
based on the ride-through’ capability of the customer’s plant
and are usually expressed in terms of the number of a specific
class (index) of r.m.s. variation per customer per specified
period. These elements provide the raw data in the form of
counters that display the total count of each type of index value.
Sags have a greater impact on plant performance than Swells.
Disturbances are classified according to their magnitude and
duration, the limits can be User set for SIARFI, SMARFI & STARFI.
Breaks above 60s duration are Interruptions. Counters for each
are provided per pole.

Programmable User Logic

Each Protection element output can be used for Alarm & Indica-
tion and/or tripping. User can freely map any protection element
output to any Binary Output(s); and any Binary Input(s) to any
Function Inhibit(s), Binary Output, LED’s and/or internal Virtual
signal points. User can also enter up to 16 Equations via the

HMI or from a pc, defining User scheme-logic using standard
Boolean Logic e.g. ( )JAND/OR/INOT/XOR, to combine BI, other
Equations, Function Keys, LEDs, BO, and internal Virtual signal
points. Each equation has PU/DO Time Delays and a Target
Counter. Each Equation appears in the Output matrix and can be
freely mapped to LEDs/BO. In addition, the Reydisp Manager pc
application provides graphical programming of user logic within
the device.

Circuit Breaker Maintenance

Four circuit breaker trip counters are provided:- Total Trip Count
increments upon each trip command issued to give data for
maintenance. Delta Trip Count is an additional counter which
can be reset independently of the Total Trip Counter and counts
the number of operations since the last reset. Frequent Oper-
ations Counter monitors the number of trip operations in a
rolling window period of one hour and operates to stop cyclical
sequences if the set number is exceeded. An 12t summation
Counter provides a means monitoring contact wear indicating
the total energy interrupted by the circuit breaker contacts. Each
counter has a user set target operations count which, when
reached, can be mapped to raise Alarms/ Binary Outputs.

Function LED’s

Eight (E10 case) or sixteen (E12) user programmable tri-colour
LED's are provided eliminating the need for expensive panel
mounted pilot lights and associated wiring. Each LED can be
user set to red, green or yellow allowing for clear indication of
the associated function’s state. A slip-in label pocket along-side
enables the user to insert his own notation. A printer compatible
template is available.

Function Keys

Twelve user programmable function keys are available for
implementing User logic and scheme control functionality, elim-
inating the need for expensive panel mounted control switches
and associated wiring. Each function key has an associated user
programmable tri-color LED (red, green, yellow) allowing for
clear indication of the associated function'’s state. A slip-in label
pocket along-side enables the user to insert his own notation for
the Function Key LED Identification. Each Function Key can be
mapped directly to any of the built-in Controller/Circuit Breaker
Command functions or to the User Logic equations.

Figure 2.4/18 Tri-colour LED’s and function keys

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 3 x Phase & 1 x Earth or Sensitive
Earth

Rated Current || 15A

Measuring Range 80 x|,

Instrumentation = 0.1 x || 1%,

Frequency 50/60 Hz

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 235



236 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

Main Protection
7SR2 Range — 7SR224 Recloser Controller

Thermal Withstand: Auxiliary Supply
3.0x1,
Continuous e
5x -
10 Minutes n Rated DC Voltage | 24-250V DC
4.0x1 i .
5 Minutes " ' Operating Range 19.2 to 275V
) 5.0x| Allowable superim- | 12 % of DC voltage
3 Minutes " posed ac compo-
2 Minutes 6.0x1, nent
3 Saael 57.7 A (1A) 202 A (5 A) Rated AC Voltage | 100-230 VAC 50/60Hz
2 Seconds 70.7 A (1A) 247 A (5 A) Range 80 to 253 Vgy,
1 Second 100 A (1 A)350A (5A) AC 50/60Hz =5 %
1 Cycle 700 A (1 A) 2500 A (5 A) Ppwer Consump- Quiescent State 24V:8W 110V:7 W 250 V:
tion: (DC) 7W
Burden @ |, <0.1 VA (1 A phase and earth
element) |Maximum Load 24V:12W 110V: 11 W 250
(DO) V11 W
< 0.3 VA (5 A phase and earth -
element) Quiescent State 100V: 16 VA 230V: 22 VA
(AQ) 100V:23 VA 230V:32VA
Voltage Inputs Maximum Load
(AC)
Quantity 4o0r6 Q;Livﬁzljpzﬁaky o 50 s
Nominal Voltage 40...160 Vp,s a.c. Range (collapse to zero) S 25l EeEs DR
Instrumentation = 0.8 x V,, 1%V,

Operating Range

4x VT models: 0-270 Vgyo

6x VT models: 0-270 Vpy o
V1,V2,V3. 0-132 Vg, for V4,V5,V6

Thermal Withstand:
Continuous

1 Second

300 Viyys

Burden @ 110 V

<0.1VA

Binary Inputs

Operating Voltage

19 V.dc: Range 17 to 290 V dc
88 V: Range 74 to 290 V dc

Maximum dc current for operation

1.5 mA

Binary Outputs

Operating Voltage

Voltage Free

Operating Mode

User selectable - Self or Hand Reset

Contact Operate / Release Time.

7 ms /3 ms

Making Capacity:

Carry continuously

Make and carry

(LIR<40 msand V <300V)

5Aacordc
20 Aacordcfor0.5s
30Aacordcfor0.2s

Breaking Capacity:
(=<5Aand<300V):
AC Resistive

AC Inductive

DC Resistive

DC Inductive

1250 VA

250 VA atp.f.<0.4
75 W

30 W at LIR<40 ms
50 WatL/R<10 ms

Mechanical Tests
Vibration (Sinusoidal)
IEC 60255-21-1 Class |

Vibration response 0.5gn <5%

Vibration endurance 1.0gn <5% ‘
Shock and Bump

IEC 60255-21-2 Class |

Shock response 5gn, 11 ms <5%

Shock withstand 15gn, 11 ms <5%

Bump test 10gn, 16 ms =5%

Seismic

IEC 60255-21-3 Class |

Seismic response 1gn =5%

Mechanical Classification

’Durability

‘>1 0° operations
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Electrical Tests
Insulation
IEC 60255-5

Between any terminal and earth 2.0 kv ACRMS for 1 min

Between independent circuits 2.0 kV ACRMS for 1 min

Across normally open contacts 1.0 kV AC RMS for 1 min

High Frequency Disturbance
IEC 60255-22-1 Class Il

Common (longitu- | 2.5 kV <10 %
dinal)

Series (transverse) |1.0 kV <10%
mode

RS485 standard 1.0 kV No data loss
rear port

Electrostatic Discharge
IEC 60255-22-2 Class IV

Contact discharge | 8.0 kV <5%

Fast Transient Immunity
IEC 60255-22- 4 Class A (2002)

5/50 ns 2.5 kHz 4 kv <10%
repetitive

RS485 standard 2 kv No data loss
rear port

Surge Immunity
IEC 60255-22-5; IEC 61000-4-5

Analog Inputs. Line |4.0 kV =10 %

to Earth

Case, Aux Power & | 2.0 kV <10 %

1/0. Line to Earth

RS485 Comms port | 1.0 kV No data loss
Line to Earth

Analog Inputs. Line | 1.0 kV <10 %

to Line

Case, Aux Power & | 1.0 kV <10%

1/0. Line to Line

° NOTE
l * 45ms DTL pick up delay applied to binary inputs

Conducted Radio Frequency Interference Immunity
IEC 60255-22-6

0.15 to 80 MHz LAY <5%

Radiated Radio Frequency Emissions
IEC 60255-25

30 to 230 MHz 40 dB(pV)
230 to 10000 MHz 47 dB(pV)

Conducted Radio Frequency Emissions

IEC 60255-25

|

0.15 to 0.5 MHz 79 dB(pV) 66 dB(uV)
0.5 to 30 MHz 73 dB(uV) 60 dB(uV)
Radiated Immunity

IEC 60255-22-3 Class Il

80 MHz to 1000 10 Vim <5%
MHz

Climatic Tests

Temperature
IEC 60068-2-1/2

Operating Range -10°C to + 55°C
Storage Range -25°Cto + 70°C
Humidity

IEC 60068-2-78

Operational test 56 days at 40°C and 93 % relative
humidity
IP Ratings
IEC 60529
Installed with cover IP 51 from front of relay
Installed with cover removed IP 20 from front of relay
NOTE

For full technical data refer to the Performance
Specification Section of the Technical Manual.

i @
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Performance
27/59 Under/Over Voltage

Number of Elements

4 Under or Over

37 Undercurrent

Number of Elements

2

Setting Range I,

0.05,0.10...5.0x I,

Operate Level

100 % I, 5% or =1 % x |,

& =

Operate Any phase or All phases

Voltage Guard 1,1.5...200 V

Setting Range V, 5,5.5...200 V

Hysteresis Setting 0.0.1...80 %

V, Operate Level 100 % V,, +1 % or £0.25 V

Reset Level: =(100 %+hyst) x V,,, £1 % or 0.25
Undervoltage Vv

Overvoltage =(100 %-hyst) x V,, =1 % or 0.25

Vv

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Basic Operate Time : -
0to1.1xV,

0t02.0xV,
1.1t00.5x V,

73 ms =10 ms
63 ms =10 ms

58 ms +10 ms

Operate time following delay.

0
Toasic +tdelay , 21 % or+10 ms

Inhibited by

Binary or Virtual Input

VT Supervision, Voltage Guard

Vx 27/59 Under/Over Voltage

Number of Elements

1 Under or Over for 4xVT variants

Operate

Any phase or All phases

Voltage Guard

1,1.5...200 V for 4xVT variants
1,1.5...120 V for 6xVT variants

Setting Range V,

5,5.5...200 V for 4xVT variants
5,5.5...120 V for 6xVT variants

Hysteresis Setting

0.0.1...80 %

V, Operate Level 100 % V,, =1 % or £0.25 V

Reset Level: =(100 %+hyst) x V,, =1 % or 0.25

Undervoltage vV

Overvoltage =(100 %-hyst) x V,, +1 % or 0.25
Vv

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Basic Operate Time: 1.1 to 0.5 x I,

35ms+10 ms

Operate time following delay.

toasic Hdelay » £1 % Or £10 ms

basic

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

46 Negative Phase Sequence Overcurrent

Number of Elements

DT &IT

DT Setting Range I,

0.05,0.10...5.0x I,

DT Operate Level

100 % 1, =5 % or =1 % x ||

DT Delay Setting tdelay

0.00, 0.01...20, 20.5...100,101...
1000, 1010...10000, 10100...
14400 s

DT Basic Operate Time -
0to2x,

0to5xl

40 ms =10 ms

30 ms =10 ms

DT Operate time following delay

0
toasic Helay » =1 % Or =10 ms

IT Char Setting

IEC NILVLELLTI, ANSI MI,VI,El & DTL

IT Setting Range

0.05..2.5

Tm Time Multiplier

0.025,0.03...1.6,1.7... 5,6... 100

Char Operate Level

105% 1, =4 % or =1 % x ||

st =

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

47 Negative Phase Sequence Voltage

Number of Elements 2

Setting Range V, 1,1.5..90V

Hysteresis Setting 0,0.1...80 %

Operate Level 100 % V,, 2 % or =0.5 V

st

Delay Setting ty,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Basic Operate Time : -

O0to1.1xV,
0t02.0xV,
1.1t0 0.5xV,

73 ms 10 ms
63 ms =10 ms

58 ms +10 ms

Operate time following delay.

i +1 % or+10 ms

+tdelay o=

basic

Basic Operate Time: -
0Vto1.5xV,

0Vto10xV,

80 ms £20 ms

55 ms 20 ms

Operate time following delay.

0
Tpasic +tdelay , 22 % or 20 ms

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

Inhibited by

Binary or Virtual Input

VT Supervision, Voltage Guard

49 Thermal Overload

Operate levels

Operate and Alarm

Setting Range I,

0.10,0.11..3.0x1,

Operate Level

100% 1, 5% or 1 % x |,
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Time Constant Setting

1,1.5...1000 min

Operate time

re.r: )
I-:x.ir-l Z b
N G=1T}

+5 % absolute or 100 ms where
Ip = prior current

(Is0.3xI t0o3xl)

Alarm Level

Disabled, 50,51...100 %

Inhibited by

Binary or Virtual Input

50(67) Instantaneous & DTL OC & EF (Directional)

Operation Non directional, Forward or
reverse
Elements Phase and Measured Earth

Number of Elements

4 x 0C
4 x Measured E/F ‘G’ where fitted
4 x SEF where fitted

Setting Range I,

0.05,0.06...50 x|,
SEF 0.005...5 x|,

Time Delay

0.00...14400 s

Operate Level IOp

100 % I, £5 % or =1 % x |,

st =

Reset Level

295%],,

Operate time:
50

0to2xl,—35ms, 10 ms,

0to5xI,—25ms, #10 ms

Operate time following delay

0
toasic Hdelay - £1 % Or =10 ms

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

Minimum Operate time
IEC

ANSI

K
S ——
T

A
(= —o—+B |xTm
© -

+5 % absolute or + 30 ms

Follower Delay

0-20s

Reset

ANSI decaying, 0- 60 s

Inhibited by

Binary or Virtual Input
Inrush detector

VT Supervision

51V Voltage Controlled Overcurrent

Setting Range

5,5.5...200 V

Operate Level

100%V,, +5 % or 1% x V,

Multiplier

0.25.0.3...1 x1(51)

Inhibited by

VT Supervision

50BF Circuit Breaker Fail

Operation

Current check - Phase and Meas-
ured Earth with independent
settings

Mechanical Trip

CB Faulty Monitor

51(67) Time Delayed OC&EF (Directional)

Elements

Phase Measured Earth & SEF

Setting Range I,

0.05,0.055...2.0x |,

2 Stage Time Delays

Timer 1 20...60000 ms
Timer 2 20...60000 ms

Number of Elements:-

4 x0C
4 x Measured E/F ‘G’
4 x SEF

Operate Level

100 % 1, +5 % or =1 % x ||

S

Basic Operate time

<20 ms

Operation

Non directional, Forward or
reverse

Operate time following delay

tyeay =1 % O £10 ms

Triggered by

Any function mapped as trip
contact

Characteristic

IEC NI,VILEI,LTI ANSI MI,VI,EI & DTL
& Legacy (101 etc.)

Inhibited by

Binary/Virtual Input

Timer By pass

Yes, 50BF CB Faulty Input

Setting Range I,

0.05,0.1..2.5x
SEF 0.005...1 x I,

59N Neutral Voltage Displacement

Time Multiplier

0.025,0.03...1.6,1.7... 5,6... 100

Number of Elements

1xDT & 1xIT

Time Delay

0,0.01...20s

DT Setting Range I

1..100 V

Operate Level IOp

105 % I, =4 % or =1 % x |,

st

DT Operate Level

100 % V,, +5 % or =1 % x V,

st

DT Delay Setting ity

0...14400 s

DT Basic Operate Time

76 ms 20 ms
0Vto1.5xV,
DT Operate time following delay. | t, g +tye,y . =1 % or 20 ms
IT Setting Range 1...100 V
Tm Time Multiplier(IDMT) 0.1...140
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Delay (DTL) 0..20 s 64H Restricted Earth Fault

Reset ANSI Decaying, 0...60 s

Char Operate Level 105 % V,, =2 % or 0.5 V Setting Range 0.005...0.95 x1,

Inhibited by Binary or Virtual Input Operate Level 100 %I, =5 % or +1 % x I,
Time Delay 0.00... 14400 s

60 Supervision

Basic Operate Time |0 to 2 x |, 45 ms +10 ms

0to5xI,35ms+10 ms
cT Vs &g

Inhibited by Binary or Virtual Input

VT nps/zps

7SR224 Connection Diagram
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Rear View: Arrangerment of terminals and modules

75R224n

. Te 2] a2 |1 . .

BO 7

BO 8 E D C B A Data
(Optional} | (Optional} Cor_nms
BO 9 1o o] 1o PSU Analogue | (Optional)

BO 10

BO 11
BO 12

BO 13
BO 14

BO1

BO 2

BO 3

BO 4

BOS

BO 6

Alternative Voltage Input Connections
for 6WT Models.
Note re-allocation of Terminals

wo 3|
wo I
wo I

wy 3

Viz Binary Input -
(Ve E ‘ Binary Output 4 3|
(v}
Shows contacts internal
Viz to relay case assembly. s 3 |
Vo) :3 ‘ Contaets close when the (V)

relay chassis is

withdrawn from case (\J‘ﬁ E |
W)

14 Va
{lallseF) (Vx) 3 ‘
g

Figure 2.4/19 7SR224 Wiring Diagram
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7SR224 Interface Diagram

Aux, Sw. b
Aux, Sw. ‘3"

CB Lockout

Actuator

Bl CB Open
Bl CB Closed

Bl - CB Lockout

PB - Close

PB - Trip

Sw., —
Hat Line Warking

Panel

Bl - Close
Bl -Trip

Bl - Hat Line Warking

Switch
Unit
Driver
&

Meonitoring

T5R224

BO 7

BO 8

BO 9

BO 10

BO 11
BO 12

BO 13
BO 14

Bl - Aux aciCharger QK
Bl - Capacitor OK

Bl - Reclose Block

BO 1

BO 2

BO 3

BO 4

BOS

BO &

CURRENT INPUTS
iR
“u\
&
VUTVIR VUL VYV VYN VYV R VYTVVVV OV,
EF

wo 3|
o |
vo 3
(gs:) 3 ‘

BO - Tri
SR Trip Coil
BO - Clase )
Close Coil
Actuator
BO - Battery
Start Test "
A Switch
BO - Battery e
attef .
Apply Test Driver
&
B0 - Capaditor Monitaring
Start Test

VOLTAGE INPUTS

Figure 2.4/20 7SR224 Interface Diagram
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Function Diagram for 7SR224 Recloser Controller

| TSR224

I 3 § 81
B3| A
(il a1

e 50 HEL }-ri
b 33‘{ B2 (x4 /Ny 2

e Y (Y :
| ®2)

{lcfless)

NOTE: The use of some
functions are mutually exclusive

MNote:

Example shows
Vollage Config =
Van, Wbn, Ven

I |
* 58N can ba configured
as derived or Wx
i 0
Batt
Test

Wy & W voltage inputs are optional.
1x 2758 elemeant is provided in 4xVT variants.

Vs 27
(W) 54
(x4)

1
7
t‘:::fh |E: 58
z o

\4 |

e e e e e e o o o o i o o —— — — — — — — — — — — —— ——

Figure 2.4/21 7SR224 Function Diagram
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Ordering Information - 7SR224 Argus Recloser Controller

=
o

—
w

N
w
IS

N
~

=
[ee]

Argus Recloser Controller 7S |[R| 2

Protection Product Family

N U — N Ul

Overcurrent - Directional

Relay Type

MMol——|—|— >l

Recloser

Case I/0 and Fascia "

N|N|—|—|—|—|—|—|—|O|N

E10 case, 13 Binary Inputs / 14 Binary Outputs, 8 LEDs + 12 keys

E10 case, 23 Binary Inputs / 22 Binary Outputs, 8 LEDs + 12 keys 3

E10 case, 33 Binary Inputs / 14 Binary Outputs, 8 LEDs + 12 keys 4

E12 case, 33 Binary Inputs / 14 Binary Outputs, 16 LEDs + 12 keys 6

E12 case, 33 Binary Inputs / 30 Binary Outputs, 16 LEDs + 12 keys 7

E12 case, 43 Binary Inputs / 22 Binary Outputs, 16 LEDs + 12 keys 8

1-4

Measuring Input

—|—|mla|m|a|m|n|o|alo|ln|o|n|—|—|—|—|—|—|—|—| O

4xCT 1/5 A, 4xVT 63.5/110V

CIE

w N ———|— === Ww—w—w—=—|—|—|—|—|—|—|—|0| »

4xCT 1/5 A, 6xVT 63.5/110V

Auxiliary Nominal Voltage

PSU Rated: 24-250V DC / 100-230V AC. Binary Input threshold 19V DC (Rated: 24-250V DC)

PSU Rated: 24-250V DC/ 100-230V AC. Binary Input threshold 88V DC (Rated: 110-250V DC)

zlg|o|l—|—|—|—|—|—|=|—|—=|—I—=|—=[—|—[—|—|—|—=|—=|—[—|—[—|—[—| O |

o — Bl — B — B B B [ [ [ [ B B [ [ ..

Region Specific Functions

Region World, 50/60Hz, language English, (language changeable) Reyrolle fascia

Region World, 50/60Hz, language English, (language changeable) Siemens fascia

Region USA, 50/60Hz, language English-US (ANSI), (language changeable) Siemens fascia

N @ >

Communication Interface

Standard version — included in all models, USB front port, RS485 rear port

Standard version - plus additional rear F/O ST connectors (x2) and IRIG-B

Standard version - plus additional rear RS485 and IRIG-B

Standard version - plus additional rear RS232 and IRIG-B

Standard version - plus additional rear Electrical Ethernet RJ45 (x2)

Standard version - plus additional rear Optical Ethernet Duplex (x2)

0 NPl W N =

Protocol

IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable setting)

1-4

IEC 60870-5-103 and IEC60870-5-101 and Modbus RTU (user selectable setting)

IEC 60870-5-103 and IEC60870-5-101 and Modbus RTU and DNP 3.0 (user selectable setting) and IEC61850

7-8

B R [ R R R DR ) S R Sy S G SRS e IS BESN _ GE S S Emm _ S S o

Spare

13

— [ [ G [ e g R e e [P G S e e [ e S e e e e = == = o
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Protection Function Packages 14

Standard version - included in all models C

21FL Fault Locator

27159 Under/overvoltage

27159 Under/overvoltage, Sag/swell

37 Undercurrent

46BC Broken conductor/load unbalance

46NPS Negative phase sequence overcurrent

47NPS Negative phase sequence overvoltage

49 Thermal overload

50BF Circuit breaker fail

51V Voltage dependent overcurrent

59N Neutral voltage displacement

60CTS CT supervision

60VTS VT supervision

67/50 Directional instantaneous phase fault overcurrent

67/50G Directional instantaneous earth fault

67/51 Directional time delayed phase fault overcurrent

67/51G Directional time delayed earth fault

67/50HIZ Directional instantaneous sensitive earth fault

67/5THIZ Directional time delayed sensitive earth fault

74TC Trip circuit supervision

74BF Circuit breaker close fail

79 Autoreclose

81 Under/overfrequency

81HBL2 Inrush restraint

86 Lockout

Battery and capacitor test

Cold load pickup

Programmable logic

Standard version - plus ‘ 2-4 ‘ ‘ 3 ‘ ‘ D

27159 Under/overvoltage

60VTS VT supervision

Loop automation by loss of voltage

Standard version - plus | 6-8 | | E

Singleltriple pole autoreclose

B 1 e e e e B o R e B B B e e e I e B I e B e B B B e B e e e

Additional Functionality 15

No Additional Functionality

25 Synchronising, synchronising check ‘ CcC | D

Settings File 16

Standard settings and standard labels for Siemens Recloser 0
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7SR23 High Impedance Circulating Current Relay

Figure 2.4/22 7SR23 DAD fascia

Description

The 7SR23 DAD provides comprehensive, configurable high
impedance protections with enhanced functionality and
performance. Relay functionality is accessed via a familiar user
friendly interface.

Housed in 4U high, size E6 or E8 cases, these relays provide
protection, control, monitoring, instrumentation and metering
with integrated input and output logic, data logging & fault
reports. Communication access to relay functionality is via a
front USB port for local PC connection or rear electrical RS485
port for remote connection.

Additional rear port options are available.

Function Overview

Protection

50G Instantaneous/DTL Earth Fault

87REF High Impedance REF

87150 Phase Segregated Differential Protection

Supervision

CT50 CT Supervision
74TCS Trip Circuit Supervision

Control

86 Lockout

Features

Password Protection — 2 levels

User Programmable Logic Equations, via HMI
Graphical Programmable Logic, via PC application
Self Monitoring

User Interface

20 character x 4 line backlit LCD

Menu navigation keys

3 fixed function LEDs

8 or 16 Programmable Tri-colour LEDs (Option)

Monitoring Functions

Standard Monitoring Functionality

Primary differential current phases and earth
Secondary differential current phases and earth
Binary Input/Output status

Trip circuit healthy/failure

Time and date

Starters

Fault records

Event records

Waveform records

Description of Functionality

E—EHEHHE)

1 B 7SR23
THE) () 58

Figure 2.4/23 7SR DAD Function Diagram

P~

The figure above illustrates the functionality available within the
7SR23. The relay can be configured to provide the following
modes of operation:

® 3 Pole Diff + REF

® 3 Pole Diff + EF

® REF1 + REF2

87/50 Differential Protection - scheme

Two sets of differential protection are provided, 87/50-1 and
87150-2.

Current inputs can be connected to provide overall phase segre-
gated high impedance differential protection. External series
stabilising resistors and non-linear, voltage limiting, shunt resis-
tors are required for each phase. To facilitate ordering, instal-
lation and commissioning these external components can be
provided in a separate optional ‘High Impedance Component
Box'. See separate publication. Output contacts of the relay are
configured to trip the connected CBs and to short circuit the
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series stabilising resistors thereby ensuring that thermal ratings
of the components are not exceeded.

CT50 CT Supervision

The CT Supervision feature measures the unbalance current in
the CT circuits. Any unbalance current may indicate an open
circuit in the CT secondary connections.

The phase segregated elements have user selectable operate
current and time delay settings. This allows the faulted phase(s)
to be short circuited and/or alarmed.

50G Earth Fault

Earth current is directly measured current from an independent
CT or the residual connection of the 3 line CTs (Holmgreen
connection).

Elements have independent settings for pickup current, and
time-delay.

87REF Restricted Earth Fault - scheme

Analogue inputs can be connected and configured to provide
one or two high impedance restricted earth fault protections (87
REF).

Each 87REF protection requires an external series stabilising
resistor and non-linear shunt resistor.
In/Out Switching

When the protection is selected to ‘Switched Out’ the 87/50
functions are inhibited, trip contacts are disabled and contacts
selected to the CT50 and ‘Switched Out’ functions are energized.

74TCS Trip Circuit Supervision

The trip circuits can be monitored via binary inputs connected in
H4/H5/H6 or H7 schemes. Trip circuit failure raises an HMI alarm
and output(s).

Programmable User Logic

The user can map Binary Inputs and Protection operated outputs
to Function Inhibits, Logic Inputs, LEDs and/or Binary Outputs.

The user can also enter up to 16 equations defining scheme
logic using standard functions e.g. Timers, AND/OR gates, Inver-
ters and Counters.

Each Protection element output can be used for Alarm/Indica-
tion and/or tripping. In addition, the Reydisp Manager PC appli-
cation provides graphical programming of user logic within the
device.

Function LED’s

Eight or sixteen user programmable tri-colour LED’s are provided
eliminating the need for separate panel mounted indicators

and associated wiring. Each LED can be user set to red, green

or yellow allowing for indication of the associated function’s
status. A slip-in pocket adjacent to the LEDs enables the user

to insert customised labels. A printer compatible template is
available.

Application

3 phase high impedance differential protection is typically
applied to busbars, connections, auto-transformers, reactors
and motors. Restricted earth fault protection is typically applied
to provide protection of transformer windings.

High impedance protection is recommended for all applications
where faults must be cleared in the shortest possible time

and where discrimination must be ensured. High impedance
schemes can provide lower fault settings and better through
fault stability than is possible with most other schemes.

The stability of the high impedance scheme is ensured because
the applied operate voltage setting is greater than the maximum
voltage that can appear across the relay circuit under through
fault conditions. An external series stabilising resistor (RSTAB) is
installed to provide a relay circuit operate voltage is above that
required to guarantee stability.

External non-linear resistors (Metrosils) are connected in parallel
with the relay circuit to limit circuit over-voltages.

The relay current setting and the operating voltage of the
relay/stabilising resistor combination is calculated taking into
account:-

® Transient stability under through fault conditions as verified
by calculation assuming worst case conditions.

® The required operate level for internal fault conditions

It is recommended that low reactance CTs to IEC 61869-2 Class
PX are used.

The CT supervision function (CT50) provides monitoring of CT
secondary wiring connections.

CT supervision commonly supplements 3-phase differential
protection as a fault in the CT secondary circuit wiring will
cause unbalance current to flow during normal load conditions.
Where the unbalance current is above the protection operate
level this will cause unnecessary tripping of the protected zone.
This is particularly relevant where current transformer wiring is
switched as in some busbar protection arrangements.

Detection of a CT secondary wiring fault is arranged to provide
an alarm and/or inhibit the differential protection (87/50) after
a time delay. The time delay is required such that the CT supervi-
sion function does not operate during internal fault conditions.

Theory of High Impedance Current Balance Protective
Schemes and their Application

Determination of Stability

The stability of a current balance scheme using a high impe-
dance relay circuit depends upon the relay voltage setting being
greater than the maximum voltage which can appear across the
relay during a through fault condition. This maximum voltage
can be determined by means of a simple calculation which
makes the following assumptions: One current transformer is
fully saturated making its excitation impedance negligible.

The resistance of the secondary winding of the saturated current
transformer together with the leads connecting it to the relay
circuit terminals constitute the only burden in parallel with the
relay.

The remaining current transformers maintain their ratio.

Thus the maximum voltage is given by:

V=l Ry R, )x T
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Where:

® \/ = Maximum voltage across relay circuit during through fault
conditions.

® R, = Resistance current transformer connection leads.
® R = Current transformer secondary winding resistance
® | = Maximum steady state through fault current.

e T =Turns ratio of all current transformers (Primary turns /
secondary turns)

For stability, the voltage setting of the relay V, must be made
equal to or exceed, the highest value of V calculated above.

Experience and extensive laboratory tests have proved that if
this method of estimating the relay setting voltage is adopted,
the stability of the protection will be very much greater than the
value of | used in the calculation. This is because a current trans-
former is normally not continuously saturated and consequently
any voltage generated by this current transformer will reduce
the voltage appearing across the relay circuit.

Method of Establishing Relay Setting Current

Relay setting current is given by:

lg=P.OC (Sl +hur)/ T

Where:
® | = Relay setting current
® P.0.C. = Primary operate current (fault setting).

® |,y =Current transformer magnetising currents at the value

of VS.

® |,z = Current taken by the non-linear resistor/voltage limiting

device at VS (this value is usually small and often may be
neglected).

The above equation should properly be the vector sum, however
arithmetic addition is normally used.

Establishing the Value of Setting Resistors

Stabilising resistor value RSTAB is given by:

Where:

® /= Relay circuit operate voltage

Exact resistor values are not necessary, a higher standard resis-
tance value may be chosen. A check is made to confirm that the
finalized value of Vs provides stability and is compatible with the
installed CTs ie:

® V<V, < 0.5V x CT knee point voltage

The required watt-second rating of the resistor is established at
setting and at the maximum fault rating — short time rating. The

power dissipation of the resistors should be considered, they
should be mounted vertically in a well ventilated location and
clear of all other wiring and equipment.

Technical Data

For full technical data refer to the Performance Specification
Section of the Technical Manual.

Inputs and Outputs
Current Inputs

Quantity 4
Rated Current || 15A
Measuring Range 80 x |, max
Instrumentation +1% 1, or =10 mA
Frequency 50/60 Hz
Thermal Withstand: 4.0xI.
Continuous

100 A (1 A)350A (5A)
1 Second
Burden @ |, <0.1 VA (1 Ainput)

<0.3 VA (5 Alinput)

Auxiliary Supply

24-250V DC
Operating Range 19.2 to 275V

Rated DC Voltage

Allowable superim- | 12 % of DC voltage
posed ac compo-

nent

Rated AC Voltage | 100-230 VAC 50/60Hz
Range 80 to 253 Vgs
AC 50/60Hz =5 %

Power Consump- | Quiescent State 24V:8W 110V:7 W 250 V:
tion: (DC) 7W

Maximum Load 24V:12W 110V: 11 W 250
(DC) Vi1t W

Quiescent 100 V: 16 VA 230 V: 21 VA
siiEe 100 V: 23 VA 230 V: 30 VA
Maximum Load
(AC)
Allowable breaks/ |DC 50 ms
dips in supply AC 2.513 cycles @50/60Hz

(collapse to zero)

Binary Inputs

Operating Voltage 19 V.dc: Range 17 to 290 V dc

88 V: Range 74 to 290 V dc

Maximum dc current for operation | 1.5 mA

Binary Outputs

Operating Voltage Voltage Free

Operating Mode User selectable - Self or Hand Reset

Contact Operate / Release Time. 7 ms/3ms
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Making Capacity:

Carry continuously

Make and carry

(LIR<=40 ms and V < 300V)

5Aacordc
20 Aacordcfor0.5s
30Aacordcfor0.2s

High Frequency Disturbance
IEC 60255-22-1 Class Il

Breaking Capacity: Case, Aux Power 2.5kvV <10%
1250 VA & /0. Common
(=5Aand=<300V): mode
AC Resistive ATt Case, Aux Power 1.0 kV <10%
AC Inductive 75W & IIdO. Transverse
- 30 W at L/R < 40 ms mode
DC Resistive RS485 Comms 1.0 kV No data loss
. 50 WatL/R=< 10 ms
DC Inductive
Electrostatic Discharge
Mechanical Tests IEC 60255-22-2 Class IV
Vibration (Sinusoidal)
IEC 60255-21-1 Class |
Contact discharge |8.0 kV =5%
Vibration response 0.5gn <59 Electrical Fast Transient / Burst Immunity
Vibration endurance | 1.0 gn <5% IEC 60255-22-4 Class A (2002)
Shock and Bump e el e
IEC 60255-21-2 Class | S(a)se, Aux Power & |4 kV <10 %
RS485 Comms 2 kv No data loss
Shock response 5gn, 11 ms <5% S | it
- o] y
Shock withstand 15gn, 11 ms <5% drge immuni
Bump test 10gn, 16 ms =5% IEC60255-22-5
Seismic Type el Veraton
Analog Inputs. Line 4.0 kV <10 %
IEC 60255-21-3 Class | e ’
Case, Aux Power & | 2.0 kV <10 %
1/0. Line to Earth
Seismic response Tgn =5% Analog Inputs. Line | 1.0 kV <10%
to Line
Mechanical Classification Case, Aux Power & | 1.0 kV* <10%
1/0. Line to Line
| Durability |>1 06 operations | RS485 Comms 1.0 kv No data loss
port. Line to Earth
Electrical Tests
Insulation - NOTE
IEC 60255-5 l * 45ms pick up delay applied to binary inputs

Between any terminal and earth

2.0 kV AC RMS for 1 min

Between independent circuits

Conducted Radio Frequency Interference
IEC 60255-22-6

Across normally open contacts

1.0 kV AC RMS for 1 min

0.15 to 80 MHz 1m0V =5%
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Radiated Radio Frequency
IEC 60255-25

Time Delay

0.00...60 s

Basic Operate Time

2x1;:22 ms+5ms, 50Hz
2 x1;:20 ms =5 ms, 60Hz

3xI:1cyclex5ms

30 to 230 MHz 40 dB(pV)
230 to 10000 MHz 47 dB(pV) 5xl:<1cycle
Reset Time <50 ms
Conducted Radio Frequency Harmonic Rejection 40:1 minimum (2" to 15th
IEC 60255-25 harmonic)
Inhibited by CT50, Binary or Virtual Input
Guaeal Average CT50 CT Supervision
0.15t0 0.5 MHz | 79 dB(pV) 66 dB(uV) :
Setting Range 0.005...2.00 x I |
0.5 to 30 MHz 73 dB(pV) 60 dB(pV)

Radiated Immunity
IEC 60255-22-3 Class Il

80 MHz to 1000
MHz

10 VIm

<5%

Operate Level

100 % 1, +5 % or =1 % x ||

st

Time Delay

0.00...60 s

Basic Operate Time

2x1;:22 ms+5ms, 50Hz
2x1;:20 ms =5 ms, 60Hz
3xl:1cycle+5ms

5xl:<1cycle

Magnetic Field with Power Frequency

IEC 61000-4-8, Class V

Inhibited by

Binary or Virtual Input

87REF Restricted Earth Fault

Setting Range

0.01..2.00x1,

100A/m (0.126mT) continuous 50Hz Operate Level 100 % 1, 5 % or +1 % x |,
1000A/m (1.26mT) for 3 s Time Delay 0.00...60's
Basic Operate Time 2 x1;:22 ms+5ms, 50Hz

Environmental Tests 2L 20 5 G0z
Temperature

3xl:1cycle=5ms
IEC 60068-2-1/2

5xl:<1cycle
Operating Range -10°C to + 55°C Reset Time <50ms
Storage Range - 25°C to + 70°C Harmonic Rejection 40:1 minimum (2" to 15t

Humidity
IEC 60068-2-78

harmonic)

Inhibited by

Binary or Virtual Input

50G Instantaneous & DTL Measured EF

Operational test

56 days at 40°C and 95 % relative
humidity

IP Ratings
IEC 60529

Installed with cover

IP 51 from front of relay

Elements Measured Earth
Number of Elements 2

Setting Range |,: - Measured E/F'G' |0.01...2.00 x |,
Time Delay 0.00...60 s

Operate Level

100 % 1, £5 % or =1 % x ||

Installed with cover removed

IP 20 from front of relay

Performance
87/50 Differential Protection

Operate Time

2x1:22ms +5ms, 50Hz
2x1;:20 ms =5 ms, 60Hz
3xl:1cyclex5ms

5xl:<1cycle

Operate time following delay

0
thasic Hlgetay - 1 % Or £10 ms

Inhibited by

Binary or Virtual Input

Setting Range

0.01..2.00x1,

Operate Level

100 % 1, £5 % or =1 % x ||
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7SR23 Connection Diagram

7SR DAD Connection Diagram

T e . 2 T e .2 T e .z

C B A Data

) Comms
Optional PSU Analogue | (optional)

1o
27e #2827«  #28|27e 2B

Rear View
Arrangement of terminals and modules

Binary Input
Binary Output

Contacts close when the relay chassis is
withdrawn from case

NOTES
Bl =
0 =
%l) Shows contacts internal to relay case
assembly.

Figure 2.4/24 7SR DAD Wiring Diagram
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Typical Applications

3-Phase Differential Protection for Connections or Busbars

SO A | B |

TSRZ3
Ralay Clreult

3-Phase Differential Protection
for Motor, Reactor or Generator

Yy
.; 3-Phase Differential Protection
A — 3 3 for Auto-Transformer
— 1 1 » _2 _;
- -t
- —— e —
- - —
- - -
= = - I —
= - -
- =
- -
-
-
L= g [
T
Relay Circuit
T N
1
L
1 Pt BARA
LT — T 1 R i -
D Ny I [ B

. / E Q

Relay Cirpuit E’ Relay Circuit
Restricted Earth Fault |

Protection for Transformer =

Figure 2.4/25 Typical Applications for the 7SR23 DAD
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Ordering Information - 7SR23 DAD High Impedance Relay

_\
o
-
=
-
IN)
]
-
©lw
=
o
-
o
=
©

High Impedance Relay 7S |[R| 2

Protection Product

W —|— w u

Circulating Current

—|lo|—|—|o|o

Case 1/0 and Fascia "
4 CT, 98BI, 8 BO, 8 LEDs E6 Case
4 CT,19BI, 16 BO, 16 LEDs E8 Case

W N — —|— —— O/

Measuring Input
1/5 A, 50/60Hz

= |—|—|=|—=|=|—|—|—|—| =] 0

Auxiliary Voltage
PSU Rated: 24-250V DC / 100-230V AC. Binary Input threshold 19V DC (Rated: 24-250V DC)

PSU Rated: 24-250V DC / 100-230V AC. Binary Input threshold 88V DC (Rated: 110-250V DC)

z g2 —|——=-——- =/ —|—|——=|—|Ov

Communication Interface

Standard version — included in all models, USB front port, RS485 rear port

Standard version - plus additional rear F/O ST connectors (x2) and IRIG-B
Standard version - plus additional rear RS485 and IRIG-B

Standard version - plus additional rear RS232 and IRIG-B

Standard version - plus additional rear Electrical Ethernet RJ45 (x2)

ol slwln|=|l——|—=[—=|—=|—=|—=|—=|—[—=|—=|=|—|—|—[—=| O

Standard version - plus additional rear Optical Ethernet Duplex (x2)

Protocol
IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable setting)
IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable) and IEC 61850

NN —|— NN NN ———|——— ——|— —|—|——|— —|— O

Protection Function Packages
50G Measured Earth Fault Protection

87/50 Phase Segregated High Impedance Differential Protection
87REF High Impedance Restricted Earth Fault Protection

CT50 CT Supervision

74TCS

Programmable logic

ol———=—=— === === === == === == == ===

° NOTE
l 1) Bl = Binary Input, BO = Binary Output
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7SR242 Transformer Protection Relay

Description

Our new generation of integrated transformer protection relays
are designated the 7SR24 series. The relays utilise years of
numeric relay protection experience with the ‘Duobias’ family
of products.

Housed in 4U high, size E8, E10 or E12 cases, these relays
provide protection, control, monitoring, instrumentation and
metering with integrated input and output logic, data logging
& fault reports. Communication access to relay functionality is
via a front USB port for local PC connection or rear electrical
RS485 port for remote connection. Additional rear port options
are available.

Function Overview

Standard Functionality

50BF Circuit Breaker Fail

64H High Impedance REF

74TCSICCS TriplClose Circuit Supervision
81HBL2 Inrush Detector

81HBL5 Overfluxing Detector

87BD Biased Differential (2Windings)
87HS Current Differential High-Set

8 Settings Groups

Password Protection - 2 levels

User Programmable Logic Equations, via HMI
Graphical Programmable Logic, via pc application
Self Monitoring

Optional Functionality

24 Over-Fluxing
27159 Under/Over Voltage
37137G Undercurrent

46BC Open Circuit

46NPS Negative Phase Sequence Overcurrent
49 Thermal Overload

50 Instantaneous Overcurrent

50G/N Instantaneous Earth Fault

51 Time Delayed Overcurrent

51GIN Time Delayed Measured Earth Fault /SEF
59N Neutral Voltage Displacement

81 Under/Over Frequency

User Interface

20 character x 4 line backlit LCD

Menu navigation keys

3 fixed LEDs

16, 24 or 32 Programmable Tri-colour LEDs (Option)

Monitoring Functions

Primary current phases and earth
Secondary current phases and earth
Relay Operate and restraint currents
Positive Phase Sequence (PPS) Current
Negative Phase Sequence (NPS) Current
Zero Phase Sequence (ZPS) Current
Thermal status

Primary Single phase voltage*
Secondary single phase voltage*

Data logging and Demand Metering
Frequency & fluxing*

Binary Input/binary output and virtual I/O status
Trip circuit healthy/failure

Time and date

Fault records

Event records

Waveform records

Circuit breaker trip counters

1t summation for contact wear

° NOTE

l * Optional voltage measurements from single
phase VT input

Description of Functionality
50BF Circuit Breaker Fail

The circuit breaker fail function may be triggered from an
internal trip signal or from a binary input. Line and neutral
currents are monitored following a trip signal and an output

is issued if any current is still detected after a specified time
interval. Alternatively, if the trip is from a mechanical protection
the circuit breaker position can be used to determine a failure.
A second time delay is available to enable another stage to be
utilized if required. An input is also available to bypass the time
delays when the circuit breaker is known to be faulty.
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64H Restricted Earth Fault - scheme

The measured earth fault input may be used in a high impe-
dance restricted earth fault scheme. Required external series
stabilising resistor and non-linear voltage limiting shunt resistor
can be supplied.

74TCS/CCS Trip/Close Circuit Supervision

The trip and close circuit(s) can be monitored via binary inputs.
Circuit failure raises an HMI alarm and output(s).

81HBL2 Inrush Detector

Where second harmonic current is detected (i.e. during trans-
former energisation) user selectable elements can be blocked.

81HBL5 Overfluxing Detector

Fifth Harmonic Detectors can be user selected to block the
Biased Differential Elements.

87BD Biased Differential

The differential characteristic incorporates two bias stages — the
first stage for steady state errors i.e. tap position and CT ratios
the second stage for transient errors i.e. CT saturation.

87HS High-Set Differential

High speed differential elements provide protection against high
levels of internal fault current.

Programmable Logic

The user can map Binary Inputs and Protection operated outputs
to Function Inhibits, Logic Inputs, LEDs and/or Binary Outputs.

The user can also enter up to 16 equations defining scheme
logic using standard functions e.g. Timers, Latches, AND/OR
gates, Inverters and Counters.

Each Protection element output can be used for Alarm & Indica-
tion and/or tripping.

In addition, the Reydisp Manager PC application provides graph-
ical programming of user logic within the device.

Circuit Breaker Maintenance

For each winding two circuit breaker operations counters are
provided. The Maintenance Counter records the overall number
of operations and the Delta Counter the number of operations
since the last reset.

It summation Counters provide a measure of the contact wear
indicating the total energy interrupted by the circuit breaker
contacts.

Each counter has a user set target operations count which,
when reached, can be mapped to raise Alarms/ Binary Outputs.

These counters assist with maintenance scheduling.
Function LED’s

16 or 24 user programmable tri-colour LED’s are provided elimi-
nating the need for expensive panel mounted pilot lights and
associated wiring. Each LED can be user set to red, green or
yellow allowing for clear indication of the associated function’s
state. A slip-in label pocket along-side enables the user to insert
his own notation. A printer compatible template is available.

&5

%

Figure 2.4/26 Tri-colour LED's

Optional Functionality

24 Over-Fluxing

Two elements each provide a definite time lag (DTL) character-
istic, the third element provides a user defined characteristic.
Operates if Volts/Hertz ratio is above setting for duration of
delay.

27/59 Under/Over Voltage

Each element has settings for pickup level, drop-off level and
Definite Time Lag (DTL) delays. Operates if voltage ‘exceeds’
setting for duration of delay. This function can be used within
load shedding schemes.

37/37G Undercurrent

Each element has settings for pickup level and Definite Time Lag
(DTL) delays. Operates if current falls below setting for duration
of delay.

46NPS Negative Phase Sequence Overcurrent

Two DTL and two inverse/DTL elements are provided. NPS
Current elements can be used to detect unbalances on the
system or remote earth faults when a delta-star transformer is in
circuit.

46BC Open Circuit

Each element has settings for pickup level and DTL delay. With
the circuit breaker closed, if the NPS:PPS current ratio is above
setting this could be due to an open circuit.

49 Thermal Overload

The thermal algorithm calculates the thermal states from the
measured line currents. Outputs are available for thermal over-
load and thermal capacity.

50/51 Phase Fault

50 INST/DTL and 51 IDMTL/DTL elements provide overcurrent
protection, each with independent settings for pickup current,
time-multiplier (51) and time-delays. IEC, ANSI or user defined
Time Current Characteristics can be selected. The IDMT stage
has a user programmable DTL or shaped current/time reset char-
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acteristic, to improve grading with electromechanical protec-
tion.

Voltage Inputs

50G/51G/50N/51N Earth Fault Quantity 1 (optional)
. Nominal Voltage 40...160 V a.c.
Two earth fault measurement modes are available. One mode T ————y T
directly measures the earth current from an independent CT, or - g = g
the residual connection of the 3 line CTs (50G/51G). The second Thermal Withstand: 300V
mode derives the earth current internally from the 3 phase CTs Continuous
(50N/51N). 50 INST/DTL and 51 IDMTL/DTL elements provide 1 Second
overcurrent protection, each with independent settings for
pickup current, time-multiplier (51) and time-delays. IEC, ANSI Burden @ 110V =01VA

Auxiliary Supply

or user defined Time Current Characteristics can be selected..

The IDMT stage has a user programmable reset characteristic
either DTL or shaped current/time reset characteristic to improve
grading with electromechanical protection.
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24 - 250V dc 19.2-275V dc
59N Neutral Overvoltage
i o o 100 - 230V ac 80- 253V ac
One element provides a definite time lag (DTL) characteristic;
the second element provides an inverse/DTL characteristic.
Operates if Neutral voltage exceeds setting for duration of _
Fielay. Neutral overvoltage can be used to detect earth faults T AT =T
in high impedance earthed or isolated systems.
48V dc 58 W 7.1W
81 Under/Overfrequency 60V dc 58W 70W
Each element has settings for pickup level, drop-off level 110V dc 6.5 W 7.5W
and Definite Time Lag (DTL) delays. Each element operates 125V dc 5.4 W 12W
if frequency exceeds setting for duration of delay. Typically 220V dc 52 W 6.4 W
applied in load shedding schemes. 250V de 5oW 6.4 W
Technical Data 100 V ac 13.4 VA 15.9 VA
For full technical data refer to the Performance Specification 110V ac 13.7 VA 16.2 VA
Chapter of the Technical Manual. 115 V ac 13.7 VA 16.2 VA
Inputs and Outputs 120Vac 14.0 VA 16.6 VA
Current Inputs 200V ac 16.0 VA 19.0 VA
230V ac 17.0 VA 20.2 VA
Quantity 6 x Phase & 2 x Earth
Rated Current | 15 A Allowable superimposed ac <12 % of dc voltage
: component
R [T el0ely Allowable breaks/dips in supply <20ms
Instrumentation = 0.1 x | =1%1, (collapse to zero from nominal
Frequency 50/60 Hz vl
Thermal Withstand: .
. 3.0x1, Binary Inputs
Continuous
. 3.5x1,
10 Minutes a0x! Operating Voltage 19 V dc: Range 17 to 290 V dc
g O X
5 Minutes ! 88 V/ dc: Range 74 to 290 V dc
3 Minutes >-0xl, Maximum dc current for operation | 1.5 mA
2 Minutes 6.0xl,
3 Seconds 57.7 A (1 A) 202 A (5 A) Binary Outputs
2 Seconds 20y (0 ) 2 B4 Operating Voltage Voltage Free
1 Second T00A(1A)350A(5A) Operating Mode User selectable - Self or Hand Reset
1 Cycle 700 A (1 A) 2500 A (5 A) Contact Operate / Release Time. |7 ms /3 ms
Burden @ | <0.1 VA (1 A phase and Earth

element)

< 0.3 VA (5 A phase and earth
element)




Main Protection
7SR2 Range — 7SR242 Transformer Protection Relay

Making Capacity:

Carry continuously

Make and carry

(LIR<=40 ms and V < 300V)

5Aacordc
20 Aacordcfor0.5s
30Aacordcfor0.2s

Breaking Capacity:
(=5Aand=<300V):
AC Resistive

AC Inductive

DC Resistive

DC Inductive

1250 VA

250 VA atp.f.<0.4
75 W

30 W at L/IR<40 ms
50 WatL/IR<10 ms

Mechanical Tests
Vibration (Sinusoidal)
IEC 60255-21-1 Class |

Vibration response 0.5gn

<5%

Vibration endurance

1.0gn

<5%

Shock and Bump
IEC 60255-21-2 Class |

Shock response 5gn, 11 ms <5%
Shock withstand 15gn, 11 ms =5%
Bump test 10gn, 16 ms =5%
Seismic

IEC 60255-21-3 Class |

Seismic response Tgn =5%

Mechanical Classification

|Durabi|ity

|>1 0° operations

Electrical Tests
Insulation
IEC 60255-5

Between any terminal and earth

2.0 kV AC RMS for 1 min

Between independent circuits

2.0 kV AC RMS for 1 min

Across normally open contacts

1.0 kV AC RMS for 1 min

Transient Overvoltage
IEC 60255-5

Between all terminals and earth 5 kv
or bgtween any two independent 1.2/50 ps
circuits

0.5J

High Frequency Disturbance
IEC 60255-22-1 Class Il

Common (longitu- | 2.5 kV =5%
dinal) mode

Series (transverse) | 1.0 kV <5%
mode

Electrostatic Discharge

IEC 60255-22-2 Class IV

Contact discharge |8.0 kV <5%

Fast Transients
IEC 60255-22- 4 Class IV

<5%

5/50 ns 2.5 kHz 4 kv

repetitive

Surge Immunity
IEC 60255-22-5

Between all termi- | 4.0 kV <10 %
nals and earth
Between any 2.0 kv <10 %

two independent
circuits

Conducted Radio Frequency Interference
IEC 60255-22-6

0.15 to 80 MHz 1m0V =5%

Radiated Radio Frequency
IEC 60255-25

30 to 230 MHz
230 to 10000 MHz

40 dB(V)
47 dB(uV)
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Conducted Radio Frequency

Basic Operate Time : -

73 ms 10 ms

Oto1.1xV, 63 ms =10 ms
Quasi-peak Average Uit 21081 58 ms £10 ms
0.15t0 0.5 MHz 79 dB(pV) 66 dB(uV) 1.1t00.5xV,
0.5 to 30 MHz 73 dB(pV) 60 dB(pV) Operate time following delay. thasic Hlgelay - £1 % Or £10 ms

Radiated Immunity
IEC 60255-22-3 Class Il

2.4
80 MHz to 1000

MHz

10 VIm

< 5%

Magnetic Field with Power Frequency

IEC 61000-4-8, Class V

100 AIm continuous

1000 Alm for 3 s

50Hz; 1.257mT

Climatic Tests

Temperature
IEC 60068-2-1/2

Operating Range

-10°C to + 55°C

Storage Range

- 25°Cto + 70°C

Humidity
IEC 60068-2-3

Operational test

56 days at 40°C and 93 % relative
humidity

IP Ratings

Installed with cover

IP 51 from front of relay

Inhibited by

Binary or Virtual Input
U/V Guard

37.37G Undercurrent

Number of Elements

Phase (37) x 2
Earth (37G) x 2

Setting Range |,

0.05,0.10..5.0x,

Operate Level

100 % 1, =5 % or =1 % x ||

st

Delay Setting iy

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400s

Basic Operate Time: 1.1 to 0.5 x |,

35 ms =10 ms

Operate time following delay.

0
toasic Haelay - =1 % Or =10 ms

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input
U/l Guard (37)

46 Negative Phase Sequence Overcurrent

Number of Elements

DT &IT

DT Setting Range I

0.05,0.06...4.0 x I,

DT Operate Level

100 % 1, £5 % or =1 % x ||

ST

DT Delay Setting ty,,

0.00, 0.01...20, 20.5...100,101...
1000, 1010...10000, 10100...
14400 s

DT Basic Operate Time -
0to2xl,

40 ms =10 ms

DT Operate time following delay

0
toasic Helay » £1 % Or =10 ms

IT Char Setting

IEC NILVLELLTI, ANSI MI,VI,El & DTL

Installed with cover removed

IP 20 from front of relay

IT Setting Range

0.05,0.06 ..2.5

Performance

27/59 Under/Over Voltage

Tm Time Multiplier

0.025, 0.050...1.6

Char Operate Level

105 % Iy, =4 % or 1 % x |,

& =

Overshoot Time

<40 ms

Inhibited by

Binary or Virtual Input

Number of Elements

4 Under or Over

Setting Range V,

5,5.5...200 V

Hysteresis Setting

0.0.1...80 %

49 Thermal Overload

V, Operate Level

100 % V,, +1 % or £0.25 V

Operate levels

Operate and Alarm

Reset Level:
Undervoltage

Overvoltage

=(100 %-+hyst) x Vop, +1 % or 0.25
V
=(100 %-hyst) x Vop, +1 % or 0.25
V

Delay Setting ty,,,

0.00,0.01...20,20.5...100,101...
1000,1010...10000,10100...
14400 s

Setting Range |,

0.10,0.11...3.0x I,

Operate Level

100 % 1, =5 % or =1 % x ||

st =

Time Constant Setting

1,1.5...1000 min

Operate time

)
fmow i 2 L
TS LY

+5 % absolute or 100 ms where
Ip = prior current
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Alarm Level

Disabled, 50,51...100 %

Inhibited by

Binary or Virtual Input

50 Instantaneous & DTL OC & EF

Elements

Phase (OC), Derived Earth (N) and
Measured Earth (G)

Number of Elements

2x0C
2 x Derived EF (N)
2 x Measured EF (G)

Setting Range I,

0.05,0.06...50 x | (OC, N)
0.005...25x 1, (G)

Time Delay

0.00...14400 s

Operate Level

100 % 1, +5 % or =1 % x ||

S

Operate time:

50, 50G

50N

0to2xl,—35ms, 10 ms,
0to5xl,—25ms, #10 ms
0to2xl,—40ms, £10 ms,

0to5xI,—30ms, 10 ms

Operate time following delay

0
Tpasic +tdelay ,+1 % or+10 ms

Inhibited by

Binary or Virtual Input

Inrush detector

51 Time Delayed OC&EF

Elements

Phase (OC), Derived Earth (N) and
Measured Earth (G)

Number of Elements

2x0C
2 x Derived EF (N)
4 x Measured EF (G)

Characteristic

IEC NLVLELLTI ANSI MI,VI,El & DTL

508BF Circuit Breaker Fail

Operation

Current check

Setting Range I,

0.05,0.055...2.0 x I (Phase)
0.005,0.010...2.0 x | | (Earth)

2 Stage Time Delays

Timer 1 0,5...60000 ms
Timer 2 0,5...60000 ms

Operate Level

100 %I, +5 % or +1 % x |,

Basic Operate time <20 ms

Operate time following delay tyey 21 % Or £10 ms

Triggered by Any function mapped as trip
contact

Inhibited by

Binary or Virtual Input

59N Neutral Voltage Displacement

Number of Elements

DT &IT

DT Setting Range I

1..100 V

DT Operate Level

100 % V,, +5 % or =1 % x V,

DT Delay Setting ity 0...14400 s

DT Basic Operate Time 76 ms +20 ms
0Vto1.5xV,

DT Operate time following delay. | t, g +tyey . =1 % or 20 ms
IT Setting Range 1...100 V

Tm Time Multiplier(IDMT) 0.1...140

Delay (DTL) 0..20s

Reset ANSI Decaying, 0...60 s

Char Operate Level

105%V,, +2 % or 0.5V

g =

Inhibited by

Binary or Virtual Input

64H Restricted Earth Fault

Setting Range I,

0.05,0.1...2.5x1_(OC, N)

0.005, 0.01...1.0x 1, (G) Setting Range 0.005...0.95 x|,
Time Multiplier 0.025,0.05...1.6 Operate Level 100 %I, +5 % or +1 % x I,
Time Delay 0,0.01...20s Time Delay 0.00... 14400 s

Operate Level

105% 1, +4 % or =1 % x ||

Minimum Operate time
IEC

ANSI

{ :Lme

e

Is

A
t =|—2—+B|xIm
RIS

+5 % absolute or + 30 ms

Follower Delay

0-20s

Reset

ANSI decaying, 0- 60 s

Inhibited by

Binary or Virtual Input

Inrush detector

Basic Operate Time

0to2xI,45ms+10 ms

0to5xI,35ms+10 ms

Inhibited by

Binary or Virtual Input

74TCS Trip Circuit Supervision

Number of supervisa

ble circuits 6

Number of Bl's Requi

red 1 or 2 per function

81 Under/Over Frequency

Number of Elements

6 Under or Over

Setting Range V,

40 ... 69.99Hz

Hysteresis Setting

0.0.1...80 %

V, Operate Level

100 % F,, #10mHz
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Basic Operate Time : (for ROCOF
between 0.1 and 5.0 Hz/sec)

Typically < 110 ms

Maximum < 150 ms

Under frequency

Reset Level: (100 % - hyst) x Fop, +10mHz Operate Level: =5 % of setting or +0.01 |
Over frequency Initial setting .

(100 % + hyst) x Fop, +10mHz +10 % of setting or +0.01 |
Under frequency Bias slope
Delay Setting ty,, 0.00, 0.01...20, 20.5...100, 101... Reset Level: o

1000, 1010...10000, 10100... (100 % - hyst) x Fop, +10mHz

Over frequency
14400 s (100 % + hyst) x Fop, +10mHz

Delay Setting ty,,

0.000, 0.005 ... 1s

Operate time following delay.

0
thasic + Lgetay » 1 % Or £10 ms

Inhibited by

Binary or Virtual Input

2.4
- 87BD Biased Differential

Basic Operate Time : (inrush action
Enabled)

0to3xly

0to 10 x g,

35 ms 10 ms

30 ms =10 ms

Number of Elements

1

Operate time following delay.

0
toasic  Lielay » =1 % Or =10 ms

Setting Range
Initial

1st Bias Slope

1st Bias Slope Limit
2nd Bias Slope

2nd Bias Slope Type

0.1,0.15...2x1,

0.1,0.15 ... 0.7x
1,2..20x1,

1,1.5..2x

Line, curve

Inhibited by

Binary or Virtual Input

7SR24 Connection Diagram

260 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0




Main Protection
7SR2 Range — 7SR242 Transformer Protection Relay

Rear View: Arrangement of terminals and maodules

E D C B A e
Opti | Optil | PsU cT CTINT comms
7SR242 P};g”a Pl';g"a (Optional)

BO 8

BO 9

BO 10
BEO 11
BO 12

BO 13
BO 14

Bl = Binary Input Contacts close when the

BO = Binary Output relay chassis is
withdrawn from case

NOTES Shows contacts internal
to relay case assembly.

Figure 2.4/27 7SR242 Wiring Diagram
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7SR24 Function diagram / example of external connections

o

7SR242n-2aAn1-0CAQ

e |
\

hC

NL

W2-le

a1

W2-1b

k3 k3 Ed #
W1-la 37 81 a1
[x2) HBLZ A HBLS
=
W1-lb a7 81 a
E = ‘E_ (x2) HBLZ A HELS
W1-lc 37 a1
[ (x2) HELS
s
"i E3 * k3 k3
- ()
L |
i 50
---------- BF-1 —
Ig-1 ‘E 4 |
1T 'i
# Each function element I
can be assigned to W1 |
or W2 CT inputs. |
| |
' ll' NOTE: The use of same I
functions are mutually |
exclusive I
|
1T i
SN
g S N e S 1 BF-2
RS

HELS

T L\'E W
. A A Auewz
L N N

W2-la

:

[IJT

Figure 2.4/28 Standard and Optional Functionality of 7SR24 Relay
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Ordering Information - 7SR242 Winding Transformer
Protection

81HBL2 Inrush Detector

81HBL5 Overfluxing detector
87BD Biased current differential
87HS Current differential highset
Programmable logic

For each winding/circuit breaker

50BF Circuit breaker fail

64H High impedance REF

74TCSICCS Trip/Close circuit supervision

Option B: Standard version — plus ‘ B
37137G Undercurrent
46BC Open circuit

2 5 6 7 - 9 |10(11 (12| - |13 |14 (|16 | 18
Multifunctional 2 winding transformer differential 7|S|R|2|4|2|DO] - 2| o|/A|Oo|o|-|0|O|A|O
protection

L ||| [ ||
Protection Product ] [ |1 [ |||
Transformer 4 | | | | | | | |
| || ||| [ || | | |
Relay Type I I || [ |||
Differential (2 winding) 2 | | | | | | |
I ||| [ ||
Case 1/0 and Fascia " | | | | | | |
E8 case, 6 CT, 2 EF/REF CT, 1 VT, 9 Binary Inputs / 6 Binary Outputs, 16 LEDs 2 | | | | | |
E10 case, 6 CT, 2 EF/REF CT, 1 VT, 19 Binary Inputs / 14 Binary Outputs, 24 LEDs 3 | | | | | |
E12 case, 6 CT, 2 EF/REF CT, 1 VT, 39 Binary Inputs / 14 Binary Outputs, 32 LEDs 4 | | | | | |
[ [ ]| |||
Measuring Input I | [ ||
1/5 A, 401160V, 50/60Hz 2 | | || ||
| [ ||
Auxiliary Voltage | [ ]| |||
24-250V DC/ 100-230V AC. Binary input threshold 19V DC M | | | |
24-250V DC/ 100-230V AC. Binary input threshold 88V DC N | | | |
[ ||
Communication Interface | | | |
Standard version — included in all models, USB front port, RS485 rear port 1 | | |
Standard version - plus additional rear F/O ST connectors (x2) and IRIG-B 2 | | |
Standard version — plus additional rear RS485 (x1) and IRIG-B 3 | | |
Standard version — plus additional rear RS232 (x1) and IRIG-B 4 || | |
Standard version - plus additional rear Electrical Ethernet RJ45 (x2) 7 | | |
Standard version - plus additional rear Optical Ethernet Duplex (x2) 8 | | |
| ||
Protocol | |||
IEC 60870-5-103 and Modbus RTU (user selectable setting) 1 | |
IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable) 2 | |
IEC 60870-5-103 and Modbus RTU and DNP 3.0 (user selectable) and IEC61850 ‘ 7-8| 7 | |
|||
Protection Function Packages ||
Option A: Standard version - included in all models A |
|
|
[
|
I
|
I
|
|
|
I
I

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 263
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81 Under/overfrequency
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46NPS Negative phase sequence overcurrent

49 Thermal overload

50 Instantaneous phase fault overcurrent

50G/50N Instantaneous earth fault

51 Time delayed phase fault overcurrent

51G/51N Time delayed earth fault

Option C: Standard version - plus | C

24 Overfluxing

27159 Underlovervoltage

37137G Undercurrent
46BC Open circuit
46NPS Negative phase sequence overcurrent

49 Thermal overload

50 Instantaneous phase fault overcurrent
50G/50N Instantaneous earth fault

51 Time delayed phase fault overcurrent
51G/51N Time delayed earth fault

Additional Functionality
No Additional Functionality

>l——|— === === === | === | == | == | ==
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Description

The 7SR45 numerical overcurrent and earth fault protection
relay provides both definite-time and inverse-time overcurrent
and earth fault protection functions. The relay is CT powered
with an option for connection to an external auxiliary supply.

The relay functionality can be configured via a front USB port for
local PC connection or rear electrical RS485 (optional) port for
remote connection. By using the Reydisp Evolution software, the
user can update the settings and view the fault records (trip log)
and the event records (event log).

The relay supports the IEC 60870-5-103 and Modbus commu-
nication protocols which helps in establishing connection to
SCADA. The relay can indicate the trip with local and remote
flag indicator based on the ordering options.

The conformal coating on device electronic modules increases
protection against harmful environmental influences such as
extreme moisture, corrosive gases and aggressive dust.

Main Function Overcurrent and Earth Fault Protection

Inputs and Outputs |4 current transformers with 1 A or 5 A inputs,
2 or 4 binary inputs and 2 or 4 binary outputs,
pulse output, remote flag output and local flag
output (optional)

Communication Front USB port (for configuration via Reydisp

Evolution) and rear RS485 port (optional)

Housing Size 4 — non draw-out case with side mounting
arrangement

Benefits

® CT powered with option for external auxiliary supply connec-
tion

® Dedicated switch onto fault (SOTF) protection

® Self monitoring — Including battery-condition monitor

® High sensitivity — Trip ready at 20 % of |
10 % of I ,,.4 (3-phase)

4 (1-phase) and

rate

e |ntelligent power management — Fail-safe start up and shut
down modes

® |nternal lithium battery back-up for viewing fault data, setting
the protection, and resetting of indications

® 4 user-programmable LEDs for indicating protection and other
relay functions

® Mechanical flag indication
® Suitable for RMU mounting

Functions

Protection Functions

® 49 Thermal overload

® 50 Instantaneous overcurrent — phase

® 50G Instantaneous earth fault — measured
® 50LC Line check/Switch onto fault

® 50N Instantaneous earth fault — calculated

® 51 Time-delayed overcurrent — phase

Figure 2.5/1 7SR45 Device

® 51G Time-delayed earth fault — measured

® 51N Time-delayed earth fault — calculated

Supervision Functions
® 81HBL2 Inrush-current detection

® 74TCS Trip-circuit supervision

Ancillary Functions
® 49T High-speed external trip via Bl
® 86 Lockout

Communication
® |[EC 60870-5-103
e Modbus RTU

Reydisp Evolution Software

Our user-friendly PC software tool ensures a smooth installation
providing an efficient and intuitive interface to the relay.

Application

7SR45 Self Powered/Dual Powered Relay is a numerical over-
current and earth fault protection relay primarily intended for
secondary distribution in electrical networks.

The 7SR45 Relay is designed to operate with/without an auxil-
iary supply. The relay is powered primarily from the auxiliary
voltage even though all other power sources are available.

In the absence of auxiliary voltage, the relay is powered by CT
input.
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The relay offers definite-time and inverse-time overcurrent and
earth fault protection functions in accordance to IEC and ANSI
standards.

The 7SR45 relay has a built-in capacitor discharge pulse output
for low-energy trip coil of the circuit breaker. Changeover binary
outputs are also available for trip via an auxiliary powered shunt
trip coil.

The 7SR45 relay is targeted for the following applications:
® Protection relay for Ring Main Units (RMU)
® Backup protection relay for the medium-voltage applications

® Protection applications in remote locations where auxiliary
supply is not available

® |[ncomers, Feeders, and MV/LV transformers

® Panel refurbishment of old electromechanical protection
relays.

Functional Diagram

7SR45

81HBL2
IL1

(1)

L2
(1e)

L3
(1c)

[ | | [y

L
433

Figure 2.5/2 Functional Diagram of 7SR45 Self Powered/Dual Powered
Non-Directional Overcurrent and Earth Fault Relay

The relay provides 2 setting groups - Group number (Gn) 1 to 2
which can both be viewed/edited via the fascia or PC Software
tool.
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Protection Operating time for switch-on-to-fault (Pulse outputs)

49 Thermal Overload

The thermal overload function monitors thermal levels (©) of N~
the electrical equipment thus tripping them in case of thermal
overload.

One 49 thermal overload element is provided.

Operating Time [ms]

50 Instantaneous Overcurrent — Phase

2 earth-fault measurement stages are available.

50 INST/DTL elements provide overcurrent protection, each with
independent settings for pickup current and time delays.

50G Instantaneous Earth Fault — Measured "o 1 2 B . s . ; s s m
Current (Iflrated)

2 earth fault measurement stages are available. - — — rsmisonspiy oSO8

This function directly measures the earth current from an inde-

pendent CT, or the residual connection of the 3 line CTs. Figure 2.5/4 Operating Time for Switch Onto Fault with Pulse Output

50G INST/DTL elements provide earth fault protection, each with
independent settings for pickup current.

° NOTE
50LC Line Check/Switch Onto Fault l

Multi-phase faults will result in shorter operating

SOTF functionality provides high-speed tripping if a fault is still time.

present on the feeder after the reclosure of the circuit breaker
(Close onto Fault) or if earthing clamps are left connected after
maintenance.

50N Instantaneous Earth Fault — Calculated

This function derives the earth current internally from the

The following graph shows the SOTF operating time depending 3-phase CT inputs to indicate earth fault

on the fault currents.
2 earth fault measurement stages are available.

50N INST/DTL elements provide earth fault protection, each with
independent settings for pickup current.

Operating time for switch-on-to-fault (Binary outputs)

51 Time Delayed Overcurrent — Phase

\~ 5! 51 IDMTL/DTL elements provide overcurrent protection, each
with independent settings for pickup current, time multiplier
(51), and time delays. The user can select IEC or ANSI time-
current characteristics. The IDMT stage has a user-selectable
reset characteristic; either DTL or IEC/ANSI reset characteristic
to improve the grading with electromechanical protection.

51G Time Delayed Earth Fault — Measured

Operating Time [ms]

This mode directly measures the earth current from an inde-
pendent CT, or the residual connection of the 3 line CTs.

Current (rated) 51G IDMTL/DTL elements provide earth fault protection, each
- - - with independent settings for pickup current, time multiplier,
and time delays. The user can select IEC or ANSI time current
characteristics. The IDMT stage has a user selectable reset char-
acteristic either; either DTL or IEC/ANSI time reset characteristic
to improve grading with electromechanical protection.

51N Time Delayed Earth Fault — Calculated

Figure 2.5/3 Operating Time for Switch Onto Fault with Binary Output

This function derives the earth current internally from the
3-phase CT inputs to give earth fault.

51N IDMTL/DTL elements provide earth fault protection, each
with independent settings for pickup current, time multiplier,
and time delays. The user can select IEC or ANSI time current
characteristics. The IDMT stage has a user selectable reset char-
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acteristic either; either DTL or IEC/ANSI time reset characteristic
to improve grading with electromechanical protection.

74TC Trip-Circuit Supervision

The trip circuit(s) can be monitored via binary inputs. Trip-circuit
failure raises an HMI alarm and output(s).

81HBL2 Inrush Detector

Where a second harmonic current is detected (i.e. during
transformer energization), user selectable protection function
elements can be blocked.

86 Lockout

Output relays can be configured to self reset, pulsed or hand
reset operation.

Output relays can be used to directly trip the circuit breaker.
The operate break duty of output relays is limited so the circuit-
breaker trip coil must be open circuited by a suitably rated
contact, typically a circuit-breaker auxiliary switch.

Trip Counter

The trip counter records the overall number of trip operations
performed by the relay.

Sensitivity

In case of absence of auxiliary voltage, the sensitivity of the
relay is the minimum phase current required for the relay to
energize, detect a fault, and trip as per the configuration.

The sensitivity of 7SR45 Self Powered/Dual Powered Non-Direc-
tional Overcurrent and Earth Fault Relay is 20 % of rated current
for 1-phase and 10 % of rated current for 3-phase. The PROTEC-
TION HEALTHY LED and TRIP READY LED turn on when the relay
is TRIP ready at the above mentioned current levels.

The following graphs show the sensitivity of the relay and corre-
sponding operating time for different starting currents.

Sensitivity (Pulse output)

10000

1000

<120 for 12 % e

<90 Ms T0r 2 % v <75 mS 1015 X lans

Operating Time [ms]

0 1 2 3 s s 5 7 s s 10
Current (I/lrated)

Figure 2.5/6 Sensitivity for 1-Phase Fault with Pulse Output

~ NOTE

l Multi-phase current will improve the sensitivity.

Sensitivity (Binary output)
1000 |

<120 ms for 1.2 Xl

<90 M for 2 X buwg

all: <75 o6 % s

Operating Time [ms]

s 5
Current (I/Irated)

Figure 2.5/5 Sensitivity for 1-Phase Fault with Binary Output
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Monitoring

The relay is designed with a number of monitoring features.

Self-Monitoring

The self-monitoring supervision includes monitoring of power-
supply signals, code execution watchdog, memory checks by
check sum, RTC check, and battery health checks.

The protection healthy LED is illuminated when the power
supply signals are healthy. An internal relay fail feature provides
indication of when an internal error is detected. The error codes
are available in the instrument mode.

Configurable LED and BO is provided for internal relay failure
feature. &

Battery Monitoring

The battery profile menu provides the consumption on battery
power of the different applications, and in addition, a Low
battery indication is provided.

Instruments & Meters

The following measured values and status information are moni-
tored and displayed in the relay under the Instrument mode.

Primary/secondary current phases and earth
Binary input/binary output status

Thermal capacity

Time and date

Fault records (Trip log)

Event records (Event log)

Trip Counter

Intelligent power management ensures a healthy shut down
below the operating ranges and fail-safe start-up mode.

Data Acquisition and Recording

Sequence-of-Event Records (Event Log)

Up to 100 events can be stored and time tagged to 1-ms resolu-
tion. The events are stored on first-in-first-out basis. The events
are available through the communication interface.

Fault Records (Trip Log)

The last 10 fault records are displayed on the relay fascia and are
also available through the communication interface with time
and date of trip, measured quantities, and type of fault.

Real-Time Clock

The time and date can be set and is maintained while the relay
is de-energized by a coin cell battery.
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Communications

The relay offers a USB port as standard on the front of all units.
All of the relay functions can be set on a PC using the Reydisp
Evolution software via the USB port. The connection is made
with a USB cable and operates with a “plug and play” connec-
tion, so no presetting of the relay is required.

In the dual powered relays, the front port can be switched off
or set to use either the Modbus RTU or IEC 60870-5-103 proto-
cols for testing purposes. For self powered relays, the default
protocol is IEC 608070-5-103.

NOTE

®

l The Reydisp Evolution software will work with the
relay only when the USB port is configured to the
|IEC 60870-5-103 protocol in the dual-powered
relays.

A rear RS485 electrical connection is optionally available on the
relay for system-interface connections.

An internal terminating resistor is provided, which can be
connected into the circuit by adding a wire loop between the
relevant terminals.

To control
system

.
H
! ! Terminal
L 3 Gnd
) A

=

External wire loop to include

Rear terminals Rear terminals line terminating resistor

RS485 Shielded RS485 Shielded
twisted pair twisted pair

Figure 2.5/7 Typical RS485 Connection

The rear RS485 can be user-selected to be OFF, IEC
60870-5-103, or Modbus RTU.

Reydisp Evolution

Reydisp Evolution is a Windows-based software tool, providing
the means for the user to apply settings, interrogate settings,

and retrieve events and disturbance waveforms from the device.

It is common to the entire range of Reyrolle protection relays.

] Reydisp Evolution

System Event Record

- o X
File Edt View Reley Options Window Help
20 02 92 G =] 0
B @R X0 SN XX
[ Settings Editor (Group 1) (Untitle o @)=
System Notes Config Settings Input Matrix Output Matrix LED Matrix
5 @ Setings
{47 SYSTEM CONFIC
% CTVT CONFIG
3 FUNCTION CONFIG
&) CURRENT PROTN
& SuPERVISION
INPUT CONFIG
@£ OUTPUT CONFIG
(2] Events = 100 (Untitied) =

Time

01:32:54.785, 15/01/2014

01:32:20.106, 15/01/2014

01:32:20.035, 15/01/2014

01:32:17.177,18/01/2014

Address 1: TSRASO[12]-{12)[GHUI[AB][12]0- 1AAD: 75R4S

@ Address 1 @ COMI13%60,¢

Figure 2.5/8 Example Application of the Reydisp Evolution
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Hardware Construction
The relay is housed in a non draw-out 4U high, size 4 case.

The rear connection comprises user-friendly pluggable type
terminals for pulse and flag output, binary inputs, binary
outputs, RS485 communication, and auxiliary input.

The CT terminals are suitable for ring-type lug connection to
provide a secure and reliable termination.

Front view Front view with front cover Rear view

o

SIEMENS.

\
4

Figure 2.5/9 7SR4503/04

Side label

SIEMENS Medéin; gy
ingia__ [T
DUAL POWERED NON DIR OC & EF

" e MO EE

e (S0H60Hz  E194016
= 24V-60V

o T,
=IOV

Bs B3
EERER

"

x4
|
e
&3]on
[

A
HEna

75RA4504-1HB20-1AAO/HH
GRYYMMXXOOXX

Figure 2.5/10 7SR45 Terminal Label

User Interface

7SRAS04-1HB20-1AROMH

4% i € Relay Information
|
o Gr2107S0748

T 3
Press ENTER | tee

Reyrolle

Q PROT. HEALTHY

® Pickup

Flag indicator

/A ‘

User-Programmable =T
LEDs
L] nwic
L] IE/E ‘J

USB port

Figure 2.5/11 User Interface

The user interface is designed to provide a user-friendly method
of viewing menus, entering settings, and retrieving data from
the relay. 5 buttons are provided for navigation around the
menu structure. Additionally, 2 buttons are provided for the
battery ON/OFF and backlight ON/OFF functionality.

LCD

A 2 line by 16 character liquid crystal display with power save
operation indicates the relay identifier, settings, instrumenta-
tion, and fault data. The relay also provides 3 alert screens —
Fault Trip Alert, Alarm Alert, and User Information Alert.

LEDs

5 non-programmable LEDs and 4 user-programmable LEDs are
provided on the front fascia. Each non-programmable LED
shows clear indication of the associated functions state and has
a label for identification.

The 4 user-programmable LEDs can be configured for protection
and other relay functions. By default, these LEDs are mapped

to Phase IL1/A, IL2/B, IL3/C, IE/E. This default configuration is
printed on one side of the paper label provided with the decal.
If the user prefers to change the configuration of user-program-
mable LEDs, then the user must manually write the function
name (to which the LED is mapped) on the paper label. You

can select the color of the pickup LED (Amber or Green) while
selecting the MLFB.

Flag Indicator

1 local flag indicator is provided and configured for the trip
indication.

Relay Information

The device is identified by the rating label on the front fascia.
The user can also give the device its own identity by editing the
“Relay Identifier” displayed on the LCD.
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( )

7SR4504-1HB20-1AA0/HH
Argus

Dual Powered,V, === 24V-60V
|~ 1A .. ,50/60HZ,VBI===19V

S.No. GFYYMMXXXXXX

\. J

Figure 2.5/12 Fascia Relay Rating Label

The device terminal label displays the MLFB code, serial number,
relay description, terminal contact details, and safety symbols.

@ 2 kV Dielectric test voltage

@ 5 kV impulse test voltage

Waste Electrical and Electronic Equipment Directive

C E European CE marking

(WEEE)

—_—

[H[ Guideline for the Eurasian Market
Mandatory Conformity Mark for Electronics and Electro-
technical Products in Morocco
South Korea KC Certification for Electrical and Electronic
Products

“ UL recognized component marks for Canada and United
H US states
UK

United Kingdom (UK) Conformity Assessed marking

Power

7SR45 Self Powered/Dual Powered Non-Directional Overcurrent
and Earth Fault Relay can be powered in the following modes
and their priority is as follows:

e Auxiliary power supply (only for dual powered relay)
® CT power

® USB power

® Battery power

Confirmation ID (Password Protection)

The relay allows the user to set a 4-character confirmation ID
(shown as Password in the relay LCD display). If a confirmation
ID has already been set, then the user must enter the confirma-
tion ID to gain access to the editing mode for setting parame-
ters.

General Alarms

Up to 4 general alarms of 16 characters can be configured to
display a text message on the LCD. The general alarms can be
triggered from one or more inputs.
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Connection Diagrams

7SR4503

X1 _1A/5A
IL1
NO
COM IL2
NC [ 8 ]
IL3
®
D
GND

Humboldtstr. 59 ]
sossoncenves SIEMENS Made in

Germany

India

Argus
lues

Ve

fuws : 50 HZI60 Hz E194016

T Celilele

7SR45 SELF POWERED NON DIR OC & EF

i 1A I:“US {;7 @ B:

I Importer UK:

Si
CR T fimtoas
Hebburn NE311LX
d dor
X2 X1 United Kingdom
.
s |
121- —}IU
3|+
o
i [
I
|6]NO _}'|L2
g ﬂi COM 4
|8fne ||
~ M9
12 5
2 0
2\lo —}ma
% 6
B+ [ ]
o 13 7
* ] - {1La
@ sl —
ot 8
o bel - ]
GND

7SR4503-1GB10-1AAQ0/HH
GFYYMMXXXXXX

&

NOTES
ltems shown in BOLD are ordering options

Terminal label

Figure 2.5/13 Terminal Diagram of Self Powered (7SR4503-xGx10-1Ax0) Non-Directional Overcurrent and Earth Fault Relay with Flag
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x
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01l
AUX
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NOTES
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Terminal Label

Figure 2.5/14 Terminal Diagram of Dual Powered (7SR4503-x[H/J]JA20-1Ax0) Non-Directional Overcurrent and Earth Fault Relay without Flag
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Terminal Label

Figure 2.5/15 Terminal Diagram of Dual Powered (7SR4504-x[H/J]B20-1Ax0) Non-Directional Overcurrent and Earth Fault Relay with Flag
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Dimension Drawings
7SR4503/7SR4504 7SR4503/7SR4504
(Without Front Cover) (With Front Cover)
130 (5.12) 135.3 (5.3)
108 (4.25) 108 (4.25)

©) —
O SIEMENS SIEMENS

140 (5.5)

165 (6.50)
140 (5.5)
170.3 (6.7)

© O

") \.]

Dimensions in mm. Values in brackets in inches.

Figure 2.5/16 Front View
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7SR4503/7SR4504
5 108 (4.25)
S
o 98.5 (3.88) 4.75 (0.19)
(o))
T 4 x@4.5(0.16)
Y &
g e
o ©
EE
v ; !
I @7

Dimensions in mm. Values in brackets in inches.

Figure 2.5/17 Panel Cut-out View

7SR4503/7SR4504
(Without Front Cover)

Dimensions in mm. Values in brackets in inches.
30 mm clearance for terminal wiring

146 (5.7)
156 (6.14)

188 (7.4)

29.7 (1.1)

il

7SR4503/7SR4504
I (With Front Cover)

ez

[[2]

146 (5.7)
156 (6.14)

22.2(0.8)

30 (1.1)

:15 (0.59)

203 (7.99)

188 (7.4)

A

216.6 (8.5)

EI

A

Minimum 15 mm clearance required between RMU

and Front Cover Surface

Figure 2.5/18 Side View
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Rear Terminal Details

X1 O
@ 1
i @
[&]]
=
@
(S]] ®
& 6)
@
&
g AmC
! R
@ L.

Xi
@@

Figure 2.5/19 Rear Terminal Details (Dual Powered Full Version)

M
)
3)
4
(5)
(6)
)

Current inputs

Additional binary inputs

Additional binary outputs

Rear communication port

Binary inputs/binary outputs/remote flag output/pulse output
Aucxiliary power supply

IP20 cover for current terminals
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Technical Data

For full technical data, refer to the Technical Data chapter in the
Device Manual and in the Hardware Manual.

Indication of Conformity

G“ Us

This product complies with the directive of the
Council of the European Communities on the harmo-
nization of the laws of the Member States relating

to electromagnetic compatibility (EMC Directive
2014/30/EU) and concerning electrical equipment
for use within specified voltage limits (Low Voltage
Directive 2014/35/EU) as well as restriction on usage
of hazardous substances in electrical and electronic
equipment (RoHS Directive 2011/65/EU).

This conformity has been proved by tests conducted
by Siemens AG in accordance of the Council Direc-
tive in accordance with the product standard IEC/EN
60255-26 for the EMC directives, and with the
standard IEC/EN 60255-27 for the low-voltage direc-
tive.

RoHS directive 2011/65/EU is met using the standard
IEC/EN 63000. The device has been designed and
produced for industrial use.

IEEE Std C 37.90

The technical data of the product is approved in
accordance with UL.

For more information about the UL database, see
ul.com

You can find the product with the UL File Number:
E194016

General Technical Data

Product family

Non-Directional Self Powered/Dual
Powered Overcurrent and Earth
Fault Relay

Supervision functions

81HBL2 (Inrush-current detector)

Binary input and binary output

4 Bland 4 BO or 2 Bl and 2 BO**

Remote flag

24V, 0.01 Ws

Local flag

Mechanical flag indicator*4

e Normal — green color
e Trip — red color

Pulse output

24V, 0.1 Ws pulse output

Overvoltage

Category Ill

Pollution degree

2

Altitude of operation

Maximum up to 2000 m

Sensitivity

Minimum phase current for relay
operation

20 % of | ,,.q In 1-phase
10 % of I .4 in 3-phase

Mechanical Specifications

Design Panel mounting, non draw-out
polycarbonate moulded case
Enclosure IP 52 (front side without cover)

IP 54 (front side with cover)4>
IP 40 (enclosure sides)

IP 10 (rear side without cover for
current terminal)

IP 20 (rear side with cover for
current terminal)

For operator protection

IP 1x for current terminal without
cover

IP 2x for other terminal and
current terminal with cover

Weight

approx. 1.97 kg (without front
cover)

approx. 2.08 kg (with front cover)

Case and LEDs

Non draw-out polycarbonate case
(size 4 standard, non draw-out
design), 5 non-programmable
LEDs & 4 programmable LEDs

Non-programmable pickup LED—
Green or Amber color#4

Measuring inputs (current)

1Aor5A%
50 Hz/60 Hz

Auxiliary voltage

DC24VtoDC6OV,

AC 60V toAC 240 V/IDC 60V to DC
240 V44

Communication

Front communication port: USB
(IEC 60870-5-103 or Modbus RTU)

Rear communication port:
RS485 (IEC 60870-5-103 or
Modbus RTU)

Protection functions

49, 50, 50GIN, 51, 51GIN, 50LC/
SOTF

44 Depending on the ordering option
45 Applicable for 7SR4503/7SR4504 variants only

Installation Category

Installation category (overvoltage | Class Il
category)

Pollution

Pollution degree 2
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Recommended Terminal Lugs Specifications

Current inputs

Terminal connectivity PIDG series
insulated tin plated crimp ring
terminal, M3.5 stud size, 2.6 mm?
to 6.6 mm?, 12 AWG, torque is
required of 1.0 Nm

Auxiliary supply

Insulated tin plated crimp pin
connector, 2.6 mm? to 6.6 mm?,
12 AWG to 10 AWG, torque is
required 0.5 Nm to 0.6 Nm

Instrumentation

Fundamental

+5 % (relative) or +2 % | .4 (abso-
lute) (=0.10 - |, .qt0 2+ 1 . .)) —
whichever is greater

+3% (>2-1 . 10201 )

rated

rated
RMS

+5 % (relative) or +2 % I .4 (abso-
lute)(=0.10 - 1,y t0 10 -1 ,.) —
whichever is greater

Rear communication port

Pin type lug/1.5 mm? control cable,
torque is required 0.5 Nm to
0.6 Nm

Rated frequency

50 Hz (range: 45 Hz to 55 Hz)
60 Hz (range: 54 Hz to 66 Hz)

Front communication port

USB, type B

Binary input/binary output/pulse
output/flag output

Insulated tin plated crimp pin
connector, 2.6 mm? to 6.6 mm?,
12 AWG to 10 AWG, torque is
required 0.5 Nm to 0.6 Nm

Rated CT burden [measured at
Rated currents (1 Aand 5 A)]

< 2.5 VA per phase and < 0.2 VA
earth for 1 A CT input

< 2.5 VA per phase and < 0.2 VA

earth for 5 A CT input

Ground terminal

Tin plated crimp ring terminal,

M3 stud size, 4 mm?2 to 6 mm?,

12 AWG to 10 AWG, yellow, torque
is required 0.5 Nm to 0.6 Nm

Binary Inputs (Bl

Inputs and Outputs
Auxiliary Supply

Rated auxilliary voltage

AC 60V to 240 VIDC 60 V to 240V,
Tolerance: -20 % to +10 %
DC24Vto 60V,

Tolerance: -20 % to +10 %**

Number 2 or 444

Bl threshold/operating range Bl Voltage Bl Operating
rating range
DC19V DC18Vto 66V
DC 88V DC 86V to 265V
AC 88V AC71Vto 265V

Maximum AC/DC current for opera- | 3.5 mA

tion

Rated frequency

50 Hz (range: 45 Hz to 55 Hz)
60 Hz (range: 54 Hz to 66 Hz)

Pick up delay User-selectable 0 s to 600 s (up to
10 min)
Drop off delay User-selectable 0 s to 600 s (up to

10 min)

Allowable alternating component
in DC (ripple)

15 % of DC voltage

Typical power consumption (DC)

Typical power consumption (AC)

<7W
<13 VA

Maximum cable length

<10m

For larger cable length, always use
a multi-core screened or twisted
pair (screened or unscreened)
cables.

Max interruption time (collapse to
zero)

<20ms (DC 19.2 V)
<20 ms (DC48V)
<500 ms (AC 230 V)

Binary Outputs (BO)

Current Inputs

Quantity

3 x phase and 1 x earth

Rated current | .,

1Aor5A*

Number

2 (1 make contact and 1 change-
over contact)

or

4 (2 make contacts and 2 change-
over contacts)**

Measuring range

Phase current: 0.1 - | to 20 -

rated

rated

Earth current: 0.06 - |, 4 to 20 -
|

rated

Operating voltage

Potential-free

Operating mode

User selectable —

BO 1 and BO 2 self or hand/elec-
trical reset

BO 3 and BO 4 self reset (operated
only with auxiliary input is present)

Operating time from energizing <20 ms
binary input
Disengaging time <20 ms

BO 1 and BO 2 Output Contact Details

Switching voltage

AC250Vand DC 125V
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Contact current rating:
Continuous

Short time

AC5A/DC5A
AC 20 AIDC 20 Afor 0.5 s
AC30A/DC30Afor0.2s

Limiting making capacity: (LIR < 1000 W

40 ms)

Limiting breaking capacity:

AC resistive 1250 VA VIl = 250/5

AC inductive 250 VA VIl =250/1@ PF < 0.4
DC resistive 75 W VIl =48/1.5; 110/0.7
DC inductive (L/R < 40 ms) 30 W VIl =48/0.7; 110/0.3

Mechanicallelectrical endurance

10 000 operations

BO 3 and BO 4 Output Contact De

tails

Switching voltage AC 250 VIDC 250 V
Contact current rating: AC 5 AIDC5 A
SRS AC 20 AIDC 20 A for 0.5 s
S AC 30 AIDC30Afor0.2s
Limiting making capacity: 1000 W
(L/IR =40 ms)
Limiting breaking capacity:
AC resistive 1250 VA VIl = 250/5
AC inductive 250 VA VIl =250/1@ PF < 0.4
DC resistive 75 W VIl =48/1.5; 110/0.7;
220/0.3
. . VIl =48/0.7; 110/0.3;
DC inductive (L/IR < 40 ms) 30 W 220/0.14
Mechanicallelectrical endurance | 10000 operations
Front Communication Port
Quantity 1
Electrical connection USB, type B

Protocol support

Modbus RTU, IEC 60870-5-10344

Rear Communication Port

Quantity

144

Electrical connection

RS485, 2-wire electrical, twisted
pair

Protocol support

Modbus RTU, IEC 60870-5-103

Rate

Data transfer rate: 1200 Bit/s to 57
600 Bit/s

Data Storage

Mechanical Tests

Degree of protection

IEC 60529,
IP54 front with cover#®
IP52 front

IP 10 (rear side without cover for
current terminal)

IP 20 (rear side with cover for
current terminal)

Vibration

IEC 60255-21-1,
Response and endurance,

Class |

Shock and bump

IEC 60255-21-2,

Shock response and withstand,

Class |
Bump, class |
Seismic IEC 60255-21-3,
Class |
Contact performance IEC 60255-1,

(Ref: Std IEC 61810-1)

Electrical Tests

Insulation resistance

IEC 60255-2746

Insulation resistance > 100 MQ at
DC 500V

Test duration: >5 s

(Between any terminal and earth,
independent circuits)*”

Impulse voltage withstand

|IEC 60255-2746
5kV, 1.2/50 ps, 0.5 J
5 +ve, -ve pulses

(Between all terminals and case
earth and any 2 independent
circuits)4’

AC dielectric voltage

IEC 60255-2746
AC 2 kV RMS for 1 min

(Between any terminal and earth,
independent circuits)*”

AC 1 kV RMS for 1 min

(across normally open contacts)

Fault record (trip log)

10 records

Events (event log)

100 events (1 ms resolution)

46 All aspect of IEC 60255-5 have been covered under IEC 60255-27.

47 Flag output and pulse output are excluded between any terminals and earth.
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Slow damped oscillatory wave?*8

IEC 60255-26

Common-mode:

Test voltage: 2.5 kV peak voltage
Differential mode:

Test voltage: 1.0 kV peak voltage
Test duration: 2's

Source impedance: 200Q

Voltage oscillation frequency:
1 MHz

Repetition frequency: 400 Hz

Electrostatic discharge

IEC 60255-26
8 kV air discharge
6 kV contact discharge

Electrical fast transient or burst*®

Zone B
Test severity amplitude: 2 kV
Repetition frequency: 5 kHz

Surge immunity49, 48

IEC 60255-26

Test level: zone A

Line to line: 0.5, 1, 2 kV
Line to earth: 0.5, 1, 2, 4 kV

Front time/time to half-value:
1.2/50 ps

Source impedance: 2 Q

Radiated immunity

IEC 60255-26

80 MHz to 1.0 GHz and 1.4 GHz to
2.7 GHz

Field strength: 10 VIm (RMS)
Amplitude modulated: 80 % AM

Conducted radio frequency inter-
ference*®

IEC 60255-26
150 kHz to 80 MHz,

10 Vi - dwell time: 0.5 s

Power frequency magnetic field

IEC 60255-26
30 AIm applied 1 min,
300 A/m applied for 3 s

Damped oscillatory magnetic field
value

IEC 61000-4-10
0.1 and 1.0 MHz,100 A/Im

Radiated emissions

IEC 60255-26

Conducted emissions

IEC 60255-26

48 Not applicable for flag output and pulse output.
49 Additional 50 ms DTL pick-up delay applied to binary inputs.

50 DC binary input ports interfacing with cables whose total length is more than 10 m, need to have a multi core twisted screened cable for providing
immunity against high level of power frequency interferences.

Thermal withstand

IEC 60255-2746

Continuous withstand: 2 - I ..,

Short time withstand:
Test duration 1s

50 A (1 A current input)
150 A (5 A current input)

Functional performance

IEC 60255-151, IEC 60255-149
and IEC 60255-1

Maximum allowable temperature

IEC 60255-6

Max. temperature limit +100 °C

Gradual shutdown/start-up test

IEC 60255-26
Shut down/start up ramp 60 s

Power off 5 min

Power frequency immunity test>0

IEC 60255-26
Common-mode:

e Test voltage: 300 V
e Coupling resistor: 220 Q
e Coupling capacitor: 0.47 pF

Fast transient burst

(Common mode and differential
mode test)

IEEE Std C37.90.1

Peak voltage level: 2 kV
Rise time: 5 ns

Impulse duration: 50 ns

Repetition rate during the burst:
5 kHz

Burst duration: 15 ms
Burst period: 300 ms
Output impedance: 50 Q

Test duration: 1 min on each
polarity

Oscillatory waves

(Common mode and differential
mode test)

IEEE Std C37.90.1

Peak voltage level: 2.5 kV

Rise time on the first peak: 75 ns
Repetition rate: 6 to 10 bursts
Oscillation frequency: 1 MHz
Output impedance: 200 Q

Test duration: 2 s

Waveform envelope decay:
between pk5-pk10
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Climatic Environmental Tests

Temperature

IEC 60068-2-1/IEC 60068-2-2/IEC 60255-1

Ambient operating temperature -10 °C to +60 °C
Permissible temporary operating | -40 °C to +70 °C
temperature, (tested for 16 h)>1,

52

Storage temperature (non-opera- |-25°Cto +70 °C
tional)>3

Humidity

IEC 60068-2-30/IEC 60068-2-78/IEC 60255-1

282

Damp heat test, cyclic

+25t0 55 °C, RH>93 % RH (6
cycles)

At lower temperature, 97 %, -2 %
to +3 % RH

At upper temperature, 93 %, =3 %
RH

Damp heat test, steady state

10 days at 93 =3 % RH, +40 °C

Product Safety Test

Clearances and creepage distances

IEC/EN 60255-27: edition 2

>4 mm

Heating time constant 1 min to 300 min

Cooling time constant 1to 6 - TauH

Capacity alarm 50 % to 100 %

Initial thermal level 0% to 40 %

Thermal operate level 100 % £3 %

Reset level =95%],,

Overload trip operate time (top) [ 12— I,E ]
t=t:-In|=——

121,
Operating time tolerance #5%t,,0r10s
Inhibited by Binary input

50 Instantaneous Overcurrent — Phase

Operation Non-directional
Elements Phase fault

Setting range |, 0.2 -1 ,,,4t020.0 - I .oy
Time delay 0sto600s

Operate level |/ 100 % Iy, £5 %

set’ —

Reset level

202 1,,,t00.9-1.,setting:
=290%]1,,
=11 0q 1020 -1, Setting:

=94%],,

IP rating

IEC/EN 60255-27: edition 2
IP52 (front side)
IP54 (front side with cover)*>

IP10 (rear side)

Basic operate time (with auxiliary
power/load current):

2125 ms, 15 ms,

5-1_,:20ms, 15 ms

set*

Operate time following delay

0
Tpasic + tdelay , %1% or =30 ms

Inhibited by

Binary input or Inrush detector

Disengaging time

<50 ms>4

Impulse voltage

IEC/EN 60255-27: edition 2

5kV, 5 +ve, -ve pulses

50G Instantaneous Earth Fault — Measured

AC dielectric voltage

IEC/EN 60255-27: edition 2
AC 2 kV, 50 Hz, 1 min

Insulation resistance

IEC/EN 60255-27: edition 2
DC500V, >5s,> 100 MQ

Protective bonding resistance

IEC/EN 60255-27: edition 2
<AC12VIDC12V, 1 min, <0.1Q

Operation Non-directional
Elements Measured earth fault
Setting range | ., 0.21,,41020.0 1.y
Time delay 0sto600s

Operate level |, 100 % Iy, 5 %

set’ —

Protective bonding continuity

IECIEN 60255-27: edition 2

Flammability

IEC/EN 60255-27: edition 2

Single-fault condition

IEC/EN 60255-27: edition 2

Performance
49 Thermal Overload

Reset level

2021 ,,,100.9-1 ., setting:
290%],,
=21 q 1020 -1, Setting:

=94%],,

Basic operate time (with auxiliary
power/load current):

21, 25ms, £15 ms,

5-1_.20ms, 15 ms

set

Elements

Thermal Overload

Operate time following delay

0
toasic  Lielay » =1 % Or =30 ms

Setting range |, (49)

set

0.2l gt 1.5-1

rated

51 Applicable for the self powered relay with the rated current and the dual powered relay with the rated auxiliary voltage of DC 110 V and above.

52 Permissible temporary operating temperature is not applicable for UL.

53 To retain the battery life during the transportation and storage, it is recommended to maintain the permissible temperature range from -20 °C to

+45°C
54 With auxiliary power supply
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Inhibited by

Binary input or Inrush detector

Disengaging time

<50 ms>*

50LC Line Check/Switch Onto Fault

Operate level 100 % | o, %5 %
Setting range el g 10200
Disengaging time <50 ms

Operating time

<20 msfor1.2-1

rated

<90 msfor2 -1

rated

<75msfor5-|

rated

Inhibited by

Binary input or Inrush detector

For more information about 50LC, refer to SOTF.

50N Instantaneous Earth Fault — Calculated

Operate time (with auxiliary
power/load current)

IEC:
K
gy = G -Tm
(g) =1
ANSI:
A
top =|[———— +B|-Tm

() -1

+5 % or +50 ms>°

Follower delay

0.00sto 20 s

Reset

IEC/ANSI decaying, 0 to 60 s

Inhibited by

Binary input or Inrush detector

Operation Non-directional
Elements Calculated earth fault 51G Time Delayed Earth Fault — Measured
Setting range |, 0.2 | 410q1020.0 - | oy ! —
e Ok 05106005 Operation Non-directional
Operate level I, 100 % I__, =5 % Elenv1ents Measured earth fault
- Setting range I, 0.06 “ | g0 0.8 - 1 g
Reset level =202-1,.,t00.9-1_, setting: - —
Time multiplier 0.01to 10

=90 %], Time delay (DTL) 0.00st0 15

=T | eq t0 20 - 1 4 Setting: Operate level 110 % lyg 5% 0r 2 % - | g

294%],, Reset level =290%]I,,
Basic operate time (with auxiliary |2 I, 25 ms, =15 ms, Operate time (with auxiliary IEC:
power/load current): powerlload current)

5l 20 ms, £15 ms
Operate time following delay thasic + Lgetay - 1 % Or £30 ms £ = K Tm
Inhibited by Binary input or Inrush detector HE (L)“ 1
Disengaging time <50 ms>* Lset
51 Time Delayed Overcurrent — Phase ANSI:
Operation Non-directional
Elements Phase fault op = G +B|-Tm
Setting range I, 0.1 | eg 10 2.0 1y (E) -1
Time multiplier 0.01to 10
Time delay (DTL) 0.00sto 15s +5 % or 50 ms>®
Operate level 110 % I, £5 % Or £2 % - | o Follower delay 0.00sto 20's
Reset level >90% lop Reset IEC/ANSI decaying, O s to 60 s

Inhibited by Binary input or Inrush detector

55 Add current tolerance of +5 % or +2 % - |

rated

51N Time Delayed Earth Fault — Calculated

Operation Non-directional
Elements Calculated earth fault
Setting range |, 0.10 1 ,,qt0 0.8 I 0y
Time multiplier 0.01to 10

Time delay (DTL) 0.00sto15s

(whichever is greater) to the operating time tolerance for TMS below 0.1

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 283




284 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

Main Protection

7SR45 Self/Dual Powered Overcurrent Protection — Technical Documentation

Operate level 110 % Iy, £5 % Or £2 % - | o
Reset level 290%]I,,
Operate time (with auxiliary IEC:
power/load current)
_ K
gy = G -Tm
() 1
set
ANSI:
_ A
top =|—/——F —t B(- Tm

() -1

+5 % or £50 ms®>

T, Element basic operate time

Will pick-up before operation of
any protection element due to
magnetic inrush

Reset time

Will pick-up before operation of
any protection element due to
magnetic inrush

NOTE

i 0

For better inrush accuracy, the fundamental

current must be minimum of 0.15 - ., in at

least one phase.

74TC Trip-Circuit Supervision

Number of supervisable circuits

1 x trip

Number of Bl's required

1 or 2 per function

Follower delay

0.00sto 20 s

Reset

IEC/IANSI decaying, O s to 60 s

Inhibited by

Binary input or Inrush detector

81HBL2 Inrush detector

NOTE

®
l Use the correct threshold voltages for Bl when

using TCS with 2 BI.

81HBL2 Inrush setting (ratio of 0.10t0 0.50 - |
2nd harmonic current to funda- Where, | = LI,
mental component current)

81HBL2 Inrush release block 0.30 -1 to 20 -1

rated rated
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Ordering Information — 7SR45 Argus

1 3 5 6

Non-Directional Overcurrent and Earth Fault Relay

4

Case I/0 and Fascia

Size 4 moulded case (height reduced), 4 CT, 2 BI/2 BO, pulse output, 9 LEDs

9
m]
|
|
G

AlB

Size 4 moulded case (height reduced), 4 CT, 2 Bl/2 BO, pulse output, 9 LEDs

HiJ

Size 4 moulded case (height reduced), 4 CT, 4 Bl/4 BO, pulse output, 9 LEDs

plWlW|——| O

HiJ

Measuring Input

1A, 50 Hz/60 Hz

5A, 50 Hz/60 Hz

N = |—|—[=[—=|—|—[=|O]|®

Auxiliary Voltage

Self powered (CT powered : Bl threshold DC 19 V)

Dual powered (CT powered + Aux. powered : DC 24 V to 60 V, Bl threshold: DC 19 V)

88 VIDC 88 V)

Dual powered (CT powered + Aux. powered : AC 60 V to 240 V/IDC 60 V to 240V, Bl threshold: AC

— === === |—=|—]| = >
______________D
______________>

— B = B = =N [ O

— IS o) [ [ =

Front Fascia

Standard version

Standard version — with trip flag indicator

w|>|—|—

Communication Options

Front port : USB

Front port: USB and rear port: RS485 supporting IEC 60870-5-103 and Modbus RTU (user-selectable setting)

LED Configuration

Standard pickup LEDs, Amber color

Pickup LED, Green color

N I — S — S [y

Protection and Supervision Function Packages

»>l—|—]—|——]——|—|—|—|—|—|—

49 Thermal overload

50 Instantaneous overcurrent — phase

50G Instantaneous earth fault — measured

50LC Line check/Switch onto fault

50N Instantaneous earth fault — calculated

51 Time-delayed overcurrent — phase

51G Time-delayed earth fault — measured

51N Time-delayed earth fault — calculated

74TC Trip-circuit supervision

81HBL2 Inrush detector

Conformal coating

Standard version — No conformal coating on PCBA

Conformal coating on PCBA

o> === == == === === === === == |—=|—=|—=|—|—
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Ordering Information — 7SR45 Argus Spares and Accessories

7XG1900-1AA00-0AAO

Main battery CR123A 56

7XG1900-2AA00-0AA0

RTC battery CR1632°6

7XG1900-3AA00-0AA0

Main battery CR123A + RTC battery CR1632 >°

7XG1900-0MA54-0FCO

Transparent front cover

7XG1900-0MA55-0FCO

Surface mounting bracket

7XG1900-0MA56-0FCO

CT terminal cover for IP20

Surface Mounting Bracket Dimensions and Panel Cut-out

View
2.5

144 (5.67) 4 x@6.2 (0.24)
le 140 (5.51) . 288.5 (11.3)
'_l p—
U @ O d
Y L g
I T ) |
) )
. o o
® 9 9 S 3
2 g 3 S
w ~ ~— 0
2 g g 33
N ~ ~ Yo} N
N
A4 o
? ? T
v 'y
A,
-

Dimensions in mm. Values in brackets in inches.

78 (3.07)
108 (4.25)
115 (4.5

Figure 2.5/20 Front and Side Views

56 Siemens recommends to procure these battery spares from local market.
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115 (4.5)
19 A
4 x@6.5 (0.25)
2
o
w
©
(8]
N
Dimensions in mm. Values in brackets in inches.

Figure 2.5/21 Mounting Holes for Surface Mount Bracket and Assembled Bracket with 7SR45
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Description

The Reyrolle 7SR46 Argus is a dual-powered non-directional
overcurrent and earth-fault protection device - with specific

CTs. The relay provides both definite-time and inverse-time
overcurrent and earth-fault protection functions. The relay is CT-
powered with an option for connection to an external auxiliary
supply.

The relay functionality is configured via a front USB port for
local PC connection or via a rear electrical RS485 port for remote
connection. With Reydisp Evolution software, you can update
the settings and view the fault records (trip log) and the event
records (event log).

The relay supports the communication protocols IEC
60870-5-103 and MODBUS RTU which help to establish connec-
tion with SCADA. Based on the ordering options, the relay can
indicate the trip with local and remote flag indicator.

SIEMENS

Reyrolle

TRIP
© HeaHy

® LowsaTeRY

Main function Overcurrent and earth-fault protection

Inputs and outputs 3 current transformers, 2 binary inputs,
external trip initiation input, 2 binary outputs,
pulse output, remote flag output, and local flag

output

Front USB port (for configuration via Reydisp
Evolution) and rear RS485 port

Communication

Housing Non-draw-out polycarbonate case with side

mounting arrangement

Benefits

e CT-powered with option for external auxiliary supply connec-
tion

® Dedicated switch onto fault (SOTF) protection

® Self-monitoring — Including battery-condition monitor

® High sensitivity — Trip ready at 80 % of |
40 % of | (3-phase)

«min (1-phase) and

smin

® |ntelligent power management — Fail-safe startup and shut-
down modes

e |nternal lithium battery backup for viewing fault data, setting
options for protection and real-time clock, and resetting of
indications

e Compatible with 6 types of specific CTs (class 5P80) - giving
wide range of operation

® RS485 port communication is available in the self-powered
and the auxiliary power supply mode.

® 2 user-programmable LEDs for indicating protection and other
relay functions

® Mechanical flag indication
® External trip initiation input
e Suitable for RMU assembly

Functions

Protection functions:

Figure 2.6/1 7SR46 Device

® 49 Thermal overload protection

® 50 Instantaneous overcurrent — phase
® 50LC/SOTF Line check/switch onto fault
® 50N Instantaneous earth fault — derived
® 51 Time-delayed overcurrent — phase

® 51N Time-delayed earth fault — derived

Supervision functions:

® 81HBL2 Inrush current detection

Ancillary functions:

® 49T High-speed trip via Bl

® 49T High-speed trip via external trip initiation
® 86 Lockout

Communication
® |[EC 60870-5-103
e MODBUS RTU

Reydisp Evolution Software

The user-friendly PC software tool ensures a smooth installation
providing an efficient and intuitive interface to the relay.

Application

The 7SR46 dual-powered relay is an overcurrent and earth-fault
protection device primarily intended for secondary distribution
in electrical networks.

The 7SR46 relay is designed to operate with/without an auxiliary
supply. The relay is powered primarily from the auxiliary voltage
even though all other power sources are available.

In the absence of auxiliary voltage, the relay is powered by CT
input.
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The device provides definite-time and inverse-time overcurrent
and earth-fault protection functions in accordance with IEC and
ANSI standards.

The 7SR46 relay has a pulse output that operates when any
configured protection function trips. The pulse output is used to
interface directly with the low energy circuit breaker trip coil.
The trip energy for the trip coil is stored in a capacitor built into
the protection device.

The 7SR46 relay is targeted for the following applications:
® Protection device for Ring Main Units (RMU)
® Backup protection device for the medium-voltage applications

® Protection applications in remote locations where auxiliary
supply is not available

® Incomers, feeders, and Medium Voltage/Low Voltage trans-
formers

® Panel refurbishment of old electromechanical protection
relays.

Functional Diagram

(1)

IL2
(1s)

IL3
(1)

Figure 2.6/2 Functional Diagram of 7SR46 Dual-Powered Non-Direc-
tional Overcurrent and Earth Fault Relay

The relay provides 2 settings groups - Group number (Gn) 1 and
2 which can both be viewed/edited via the fascia or PC Software
tool.
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Protection

49 Thermal overload protection

The thermal overload function monitors thermal levels (©) of
the electrical equipment thus tripping them in case of thermal
overload.

1 thermal overload element is provided.

50 Instantaneous Overcurrent — Phase

50 INST/DTL elements provide overcurrent protection, each with
independent settings for pickup current and time delays.

2 overcurrent measurement stages are available.

50LC/SOTF Line Check/Switch onto Fault

The SOTF functionality provides high-speed tripping if a fault
is still present on the feeder after the reclosure of the

circuit breaker (close onto fault) or if earthing clamps are left
connected after maintenance.

7SR46 SOFT
1000.00

Values in ms

100.00

10.00
0.0 20 4.0 6.0 8.0 10.0 12,0 14.0 16.0 18.0 20.0

Multiple of Ismin
1 phase pulse output

—— 3 phase pulse output
1 phase binary output
—— 3 phase binary output

Figure 2.6/3 50LC/ISOTF for 3-Phase, 1-Phase with Binary Output and
Pulse Output

50N Instantaneous Earth Fault — Derived

This function derives the earth current internally from the
3-phase CT inputs to indicate an earth fault.

2 earth-fault stages are available.

50N INST/DTL elements provide earth-fault protection, each
with independent settings for the pickup current.

51 Time-Delayed Overcurrent — Phase

51 IDMTL/DTL elements provide overcurrent protection, each
with independent settings for pickup current, time multiplier
(51), and time delays. The customer can select IEC or ANSI
time-current characteristics. The IDMT has a user-selectable
reset characteristic; either DTL or IEC/ANSI reset characteristic
to improve the grading with electromechanical protection.

51N Time-Delayed Earth Fault — Derived

This function derives the earth current internally from the
3-phase CT inputs to indicate an earth fault.

51N IDMTL/DTL elements provide earth-fault protection, each
with independent settings for pickup current, time multiplier,
and time delays. The customer can select IEC or ANSI time-
current characteristics. The IDMT has a user-selectable reset
characteristic; either DTL or IEC/ANSI time reset characteristic
to improve grading with electromechanical protection.

81HBL2 Inrush Current Detection

Where a 2" harmonic current is detected (that is, during
transformer energization), user-selectable protection-function
elements can be blocked.

86 Lockout

Relay contacts can be configured to self-reset, or hand-reset
operation.

Relay contacts can be used to directly trip the circuit breaker.
The operate break duty of relay contacts is limited so the circuit-
breaker trip coil must be opened by a suitably rated contact,
typically a circuit-breaker auxiliary switch.

Sensitivity

In absence of auxiliary voltage, the sensitivity of the relay is
the minimum phase current required for the relay to energize,
detect a fault, and trip as per the configuration.

The sensitivity of the 7SR46 Argus relay is 80 % of I for
1-phase and 40 % of I_;, for 3-phase. The LED HEALTHY turns
on when the relay is ready at the current levels mentioned.

The following graph shows the sensitivity of the relay and the
corresponding operating time for different starting currents.

7SR46 Sensitivity
1000.00

Values in ms

100.00

10.00
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0

Multiple of Ismin
1 phase pulse output

— 3 phase pulse output
1 phase binary output
—— 3 phase binary output

Figure 2.6/4 Operating Time for 3-phase, 1-phase with Binary Output
and Pulse Output
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Monitoring

The relay is designed with several monitoring features.

Self-Monitoring

The self-monitoring supervision includes monitoring of power-
supply signals, code execution watchdog, memory checks by
checksum, RTC check, and battery health checks.

The Healthy LED is illuminated when the power-supply signals
are healthy. The Internal relay failure (IRF) feature monitors
the healthiness of the relay, provides an error message indica-
tion on the LCD when an internal error is detected. The error
messages and error codes are available in the instrument mode.
The IRF can also be mapped to a binary output.

Battery Monitoring

The battery profile menu provides the consumption of the
battery power for different applications, and in addition, a Low
battery indication is provided.

Instruments & Meters

The following measured values and status information are moni-
tored and displayed in the relay under the Instrument mode.

Primary current phases and earth

Binary input status and binary output status
Thermal capacity

External trip initiation input status

Fault records (trip log)

Battery Profile

Intelligent power management ensures a healthy shutdown
below the operating ranges and fail-safe startup mode.

Data Acquisition and Recording

Sequence-of-Event Records (Event Log)

Up to 100 events can be stored and time tagged to 1-ms resolu-
tion. The events are stored on First-In-First-Out basis. The events
are available through the communication interface.

Fault Records (Trip Log)

The last 10 fault records are displayed on the relay fascia and are
also available through the communication interface. The records
are displayed with time and date of trip, measured quantities,
and type of fault.

Real-Time Clock

The time and date can be set and is maintained while the relay
is de-energized. The real-time clock continues to operate on 3V
Lithium battery.
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Communications

The relay offers a USB port as standard on the front of all units.
All relay functions can be set on a PC using the Reydisp Evolu-
tion software via the USB port. The connection is made with a
USB cable and operates with a “plug-and-play” connection, so no
presetting of the relay is required.

The front port can be switched off or set to use the protocols
MODBUS-RTU or IEC 60870-5-103 for testing purposes. The
default protocol is IEC 60870-5-103.

NOTE

®

l The Reydisp Evolution software works with the
relay only when the USB port is configured to the
protocol IEC 60870-5-103.

A rear RS485 electrical connection is available on the relay for
system-interface connections.

An internal terminating resistor is provided, which can be
connected into the circuit by adding a wire loop between the
relevant terminals.

7SR46 7SR46
X3 X3
[ Rsass’ | [ Rsass
= =
,,,,, RTU 2 i £ &l To other
| [ o S w—
EL: S e S T a
Cosw [t o ] H;; i Hﬁ;P ******* o.sw
: . [ Vi .
"""""""" Screen : : o
Cable screen connector terminal
(not supplied with device)

Figure 2.6/5 Typical RS485 Connection

The rear RS485 can be user-selected to be OFF, IEC
60870-5-103, or MODBUS-RTU.

Reydisp Evolution

Reydisp Evolution is a Microsoft Windows-based software tool. It
allows you to apply settings, interrogate settings, and retrieve
events and disturbance waveforms from the device. It is
common to the entire range of Reyrolle protection relays.

& Reydisp Evolution

File Edit View Relay Options Window Help

BRRTEHX

:°)

System Notes Config Settings Input Matrix Output Matrix LED Matrix

@ Settings

{7 SYSTEM CONFIC
CT CONFIG

23 FUNCTION CONFIG

3 CURRENT PROT'N
SUPERVISION
INPUT CONFIG
OUTPUT CONFIG
COMMUNICATION

Parameter Range Value
Bl system Frea  (50..60)

5 password
D Operating Mode (Loca
BWRelay 1d
8 Circuit 1d

(2] Events = 100 (Untitled)
System Event Record

Time

00:01:85.977,01/01/2022

00:01:59.882,01/01/2022

160 Cleared Gemeral Start/Pick-up

@ Address 1 © COMS:S7600,n

Figure 2.6/6 Example Reydisp Evolution
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Hardware Construction

The relay is housed in a non-draw-out polycarbonate case.

The rear connection comprises user-friendly pluggable type
terminals for pulse and flag output, binary inputs, binary
outputs, external trip initiation input, RS485 communication,

and auxiliary input.

The CT terminals are suitable for a ring-type lug connection to

provide a secure and reliable termination.

User Interface

<«

SIEMENS

SIEMENS

Reyrolle

7SR4605-3JB20-1AA0/BB. b, 1
I s~ sorov <= Relay Information
SNo:GF2207505302

i 44— \CD

~a—— Flag indicator
TRIP

) HEALTHY
® oc
<} User-Pr LEDs
® FF .J
@ LOWBATTERY
(0] — USB port

Figure 2.6/7

Front View

LCD

Figure 2.6/9 User Interface

The user interface is designed to provide a user-friendly method
of viewing menus, entering settings, and retrieving data from
the relay. 5 buttons are provided for navigation around the
menu structure. Also, 2 buttons are provided for the function-
ality battery ON/OFF and backlight ON/OFF.

A 2-line by 16-character-liquid crystal display with power save

SIEMENS Nada(p

7SR46 DUAL POWERED NON DIR OC & EF
O ECEY
2 :

luea 17 0.075A(Secondary)
fos * 50160 Hz

24-240V/~\-60-240V
P =7 WIN16VA
V. i=19V(=18-66V)

75R4605-3HB20-1AAD/BB
GFYYMMXXXXXX

-
s

x1

Assembly. 5

2 e
[ZRIZIS el e [shofliaraal

LEDs

Figure 2.6/8

Rear View

operation indicates the relay identifier, settings, instrumenta-
tion, and fault data. The relay also provides 3 alert screens —
fault trip alert, alarm alert, and user information alert.

2 non-programmable LEDs and 2 user-programmable LEDs are
provided on the front fascia. Each non-programmable LED
shows clear indication of the associated functions state and has
a label for identification.

The 2 user-programmable LEDs can be configured for protection
and other relay functions. By default, the LED L2 is mapped to
the function 50-1 and 51-1 respectively. LED L3 is mapped to
the function 50N-1 and 51N-1 respectively. This default configu-
ration is printed on one side of the paper label provided with
the decal. If you prefer to change the configuration of user-

programmable LEDs, then you must manually write the function
name (to which the LED is mapped) on the paper label.

LED 1

Healthy

Green Indicates the relay protection

function in a healthy state

LED 2

LED 3

User-defined
function

Red LEDs 2 and 3 are user-

Red programmable LEDs. They
indicate when the respec-
tive mapped function is trig-
gered.

LED 4

Low Battery

Amber Indicates when the battery
voltage is less than the oper-

ating level
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Flag Indicator

1 local flag indicator is provided and configured for the trip indi-
cation. The color of the flag is BLACK during normal operation
and turns TANGERINE during trip condition. The trip indication
can be reset through HMI or via electrical reset (using binary
input).

Humboldtstr. 59

90459 Nuremberg SIEMENS Made in

Germany India

7SR46 DUAL POWERED NON DIR OC & EF E UKImpnnerUIK:
Argus CALT s
—_—

les 1 0.075A(Secondary) Hebburn NE3T 1LX

United Kingdom

f. 1 50160 Hz
V,, :m24-240V/~60-240V
P, :=7WIAT6VA
Vg :m==19V(==18-66V)
7SR4605-3HB20-1AA0/BB G@NBD
GFYYMMXXXXXX
" x [1]Nne
& <[2]un
x1 =
Assembly.... ] e S T - >
H.V Test...... 1 [iT2T3T4]5 6 7 8 oTo[[12[13[14] [AT2]3[4] x4
Functional T 1 BI1 BI2 BO1 BO2 PO FO EXT RS 485
Final Inspection. 1 2 TRIP X3

Figure 2.6/10 Terminal Label

The device terminal label displays the MLFB code, serial number,
relay description, terminal contact details, and safety symbols.

o] QR code that can be scanned using a QR-code reader
application. This allows the device serial number to be
quickly identified.

2 kV dielectric test voltage

5-kV impulse test voltage

c E European CE marking

Waste Electrical and Electronic Equipment Directive
(WEEE)

United Kingdom (UK) Conformity Assessed marking

Relay Information

The device is identified by the rating label on the front fascia.
You can also give the device its own identity by editing the
“Relay Identifier” displayed on the LCD.

TSR4605-3)JB20-1AAD/BB
Argus

V... === 24-240V] ~- 60-240V
f...50/60Hz, V,, == 88V
S.No. GFYYMMXXCKXKX

Figure 2.6/11 Fascia Relay Rating Label

Power

The 7SR46 dual-powered non-directional overcurrent and earth-
fault relay can be powered in the following modes and their
priority is as follows:

® Auxiliary power supply
® CT power

® USB power

® Battery power

Confirmation ID (Password Protection)

The relay allows you to set a 4-character confirmation ID (shown
as Password in the relay LCD display). If a confirmation ID has
already been set, then the user must enter the confirmation ID
to gain access to the editing mode for setting parameters.

General Alarms

Up to 3 general alarms of 16 characters can be configured to
display a text message on the LCD. The general alarms can be
triggered from one or more inputs (binary inputs or external trip
input).

External Trip Input

The device has an external trip input which is routed through

an external potential-free contact. The external trip input senses
the external potential-free contact status by sending a periodic
low-voltage signal (approximately 5 V). The external trip input
is available only with CT power and auxiliary power supply. This
functionality is configured through HMI and Reydisp Evolution.

Battery

The 7SR46 Argus relay is provided with CR2/3AZ battery. The
battery is used to energize the device when auxiliary power
supply, phase current, and USB power-up are not available.

7SR46 in battery mode is used for operating binary input, binary
output, LED, LCD backlight and resetting local flag.
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Connection Diagrams

GND
® IL1
X1
N -ve|=
-1
~/ B IL2
<
2.6
BI1 BI2 TRIP =
BO1 BO2 T1 T2 |E|<|8]|=
=
+ve| -ve| +ve| -ve ﬁ ﬁ +ve -ve +ve ve
L[2][3][4][5] % L
Humboldtstr. 59 .
90459 Nuremberg SI EM ENS Maqe n
Germany India
7SR46 DUAL POWERED NON DIR OC & EF UK mporter UK:
Afg us Siemens plc
Cn North Farm Road
lrated i~ 0.07 5A(5€C0ndary) _— Hebburn NE31 1LX
. United Kingdom
e - D0/60 Hz
V,, :=224-240VI~60-240V
P :=7WINT16VA
V, :==19V(==18-66V) @ T}
Il
7SR4605-3HB20-1AA0/BB GND &
GFYYMMXXXXXX i}ﬁLz
; x [1]NE) 4
2
b <[2]un gh
x1 = —}ILS
o~ wi > 6
Assembly...........cccune. # = = -+ -FFE FE <3 o O
[TV [ S |1|2I3|4I5I6I7I8|9|10|11l12113114l [1[2[3]4] x4
Functional Test........... BI1 BI2 BO1 BO2 PO FO EXT RS 485
Final Inspection.......... X2 TRIP X3

Figure 2.6/12 Connection Diagram and Terminal Label
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Front view Side view
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Dimensions in mm. Values in brackets in inches.

O @O

Figure 2.6/13 Front View, Side View, Panel Cut-Out View and Rear Terminal View

(1) 4.5 mm hole to have clearance in order to insert M4 screws

(2) Auxiliary power supply

(3) Binary inputs/binary outputs/pulse output/flag output/external trip input

(4) Protective grounding terminal
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(5) Rear communication port

(6) Currentinputs
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Technical Data

For complete technical data, refer to the Technical Data chapter
in the 7SR46 Device Manual and in the 7SR46 Hardware

Manual.

Indication of Conformity

Sensitivity

operation

Minimum phase current forrelay 0.8 -1

in 1-phase

smin

04-1

in 3-phase

smin

For more information on minimum current requirements for respective

This product complies with the directive of the
Council of the European Communities on the harmo-
nization of the laws of the Member States relating

to electromagnetic compatibility (EMC Directive
2014/30/EU) and concerning electrical equipment
for use within specified voltage limits (Low Voltage
Directive 2014/35/EU) as well as restriction on usage
of hazardous substances in electrical and electronic

peripheral operations, refer to 7SR46 Operating Manual.

Mechanical Specifications

Design Panel mounting, non-draw-out
polycarbonate molded case
Enclosure IP 54 (front side)

IP 20 (rear side with cover for

equipment (RoHS Directive 2011/65/EU).

This conformity has been proved by tests conducted
by Siemens AG in accordance of the Council Direc-
tive in accordance with the product standard IEC/EN
60255-26 for the EMC directives, and with the
standard IEC/EN 60255-27 for the low-voltage direc-

tive.

RoHS directive 2011/65/EU is met using the standard
IEC/EN 63000. The device has been designed and
produced for industrial use.

General Technical Data

Product family

Dual powered non-directional
overcurrent and earth fault relay

Case and LEDs

Non draw-out polycarbonate case,
2 non-programmable LEDs &
2 programmable LEDs

Measuring inputs (current)

0.075 A (secondary)
50 Hz/60 Hz

Auxiliary voltage

AC60Vto240VIDC 24V to 240V

Communication

Front communication port: USB
(IEC 60870-5-103 or MODBUS
RTU)

Rear communication port:
RS485 (IEC 60870-5-103 or
MODBUS RTU)

Protection functions

49, 50, 50N, 51, 51N, 50LC/SOTF

Supervision functions

81HBL2 (Inrush-current detector)

Binary input and binary output

2 Bland 2 BO

External trip initiation input

1 external trip initiation input

Remote flag (FO)

24V, 0.01 Ws

Local flag

Mechanical flag indicator

e Normal — black color
e Trip — tangerine color

Pulse output (PO)

24V, 0.1 Ws pulse output

Altitude of operation

Maximum up to 2000 m

current terminal)

For operator protection

IP 2x for other terminal and
current terminal with cover

Weight

Approx. 0.9 kg

Dimensions

Width: 185 mm
Height: 105 mm

Depth behind panel: 78.8 mm.
Additional 30 mm clearance
distance to be considered for

wiring.
Installation Category
‘Overvoltage category ‘Class LI}
Pollution
‘ Degree of pollution ‘2

Recommended Terminal Lugs Specifications

Current inputs

Cable Specifications: Panduit ring terminal,
nylon insulated M3 stud size, 4 mm? to 6.6 mm?,
12 AWG

Manufacturer/Part Number: TE Connectivity Mfr.
Part No. 2-327960-1 or equivalent

Torque required: 0.58 Nm

Auxiliary supply

Cable Specifications: Insulated tin-plated crimp
pin connector, 2.6 mm?2 to 6.6 mm 2, 12 AWG to
10 AWG

Manufacturer/Part Number: End sleeve,
3D-8011H or equivalent

Torque required: 0.5 Nm to 0.6 Nm

Rear communication
port

Cable Specifications: Pin type lug/1.5 mm?
control cable

Manufacturer/Part Number: End sleeve,
3D-8011H or equivalent

Torque required: 0.5 Nm to 0.6 Nm

Front communica-
tion port

USB, type B

Manufacturer/Part Number: Tyco/974329-1 or
equivalent
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Binary input/binary
output/pulse output/
flag output/external
trip input

10 AWG

Cable Specifications: Insulated tin-plated crimp
pin connector, 2.6 mm? to 6.6 mm 2, 12 AWG to

Manufacturer/Part Number: End sleeve,
3D-8011H or equivalent

Torque required: 0.5 Nm to 0.6 Nm

Protective grounding
terminal

Cable Specifications: Panduit ring terminal,
nylon insulated M3 stud size, 4 mm? to 6.6 mm?,
12 AWG to 10 AWG

Manufacturer/Part Number: RS Stock No.
613-9334 or equivalent Mfr. Part no. RVY5-3.2

Torque required: 0.58 Nm

Drop off delay

User-selectable 0 s to 600 s (up to 10 min)

Maximum cable length

<10m

For larger cable length, always use
a multi-core screened or twisted pair
(screened or unscreened) cables.

External Trip Input

Inputs and Outputs
Auxiliary Supply

Number 1

Current pulse 5 mA (=1 mA)
Scanning time Every 5 s off, 1 s on
Maximum cable length Up to 20 m
Maximum wire resistance 20Q

Binary Outputs (BO)

Rated auxiliary voltage

AC 60V to240VIDC 24V to 240V

Tolerance: -20 % to +10 %

Number

2 (make contacts)

Operating voltage

Potential-free

Rated frequency

50 Hz
60 Hz

Allowable alternating component
in DC (ripple)

15 % of DC voltage

Typical power consumption (DC)

Typical power consumption (AC)

<7W
<16 VA

Operating mode

User-selectable
BO 1 and BO 2 self or hand/elec-

Inrush current

55 A for 200 pys maximum

trical reset
Operating time from energizing <20 ms
binary input
Disengaging time <20 ms

BO 1 and BO 2 Output Contact Details

Maximum interruption time
(collapse to zero)

<20 ms (DC19.2V)
<20 ms (DC48V)
<500 ms (AC 230 V)

Switching voltage

AC 250V and DC 125V

Current Inputs

Contact current rating:
Continuous

Short time

AC5AIDC5A
AC 20 AIDC 20 Afor0.5s
AC 30 A/DC30Afor0.2s

Making capacity

1000 W at L/IR =40 ms

Quantity

3 x phase

Rated current ;.

0.075 A (secondary) or 0.9 - |

smin

Measuring range Phase current: 0.2 - | . to
20 - Iy

Instrumentation®’ +5 % or +2 % -l

Continuous thermal rating 251

Short time thermal rating 100 - |

smax

Rated frequency

50 Hz (range: 47.5 Hz to 52.5 Hz)
60 Hz (range: 57 Hz to 63 Hz)

Binary Inputs (B

Breaking capacity:

AC resistive 1250 VA VIl = 250/5

AC inductive 250 VA VIl =250/1@ PF < 0.4
DC resistive 75 W VIl =48/1.5; 110/0.7
DC inductive (LIR < 40 ms) 30w VIl =48/0.7; 110/0.3
Mechanicallelectrical endurance | 10 000 operations

Front Communication Port

Quantity 1

Electrical connection USB, type B

Supported protocols

Modbus RTU, IEC 60870-5-103

Rear Communication Port

Quantity

1

Electrical connection

RS485, 2-wire electrical, twisted
pair

for operation

Number 2

Bl threshold/operating Bl voltage rating | Bl operating range

range DC19V DC 18V to 66 V
DC 88V DC 86V to 265V
AC88V AC71Vto 265V

Maximum AC/DC current 3.5mA

Pickup delay

User-selectable 0 s to 600 s (up to 10 min)

57 The accuracy mentioned is for the device. An Additional CT error must be considered along with the specific CTs.
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Supported protocols

Modbus RTU, IEC 60870-5-103

Rate

Transmission rate: 1200 Bit/s to
57 600 Bit/s

Data Storage

Fault record (trip log)

10 records

Events (event log)

100 events (1-ms resolution)

Mechanical Tests

Degree of protection

IEC 60529
IP 54 front

IP 20 (rear side with cover for
current terminal)

Vibration

IEC 60255-21-1
Response and endurance

Class |

Shock and bump

IEC 60255-21-2

Shock response and withstand

Class |
Bump, class |
Seismic IEC 60255-21-3
Class |
Contact performance IEC 60255-1

(Ref: Std IEC 61810-1)

Electrical Tests

Insulation resistance

IEC 60255-27°8

Insulation resistance > 100 MQ at
DC 500V

Test duration: >5 s

(Between any terminal and earth,
independent circuits)>?

Impulse voltage withstand

IEC 60255-2758
5kV, 1.2/50 ps, 0.5
5 +ve, -ve pulses

(Between all terminals and earth
and any 2 independent circuits)>®

AC dielectric voltage

IEC 60255-2758
AC 2 kV RMS for 1 min

(Between any terminal and earth,
independent circuits)>®

AC 1 kV RMS for 1 min

(across normally open contacts)

58 All aspect of IEC 60255-5 have been covered under IEC 60255-27.
59 Phase current inputs, flag output, and pulse output are excluded between any terminals and earth.
60 Additional 90-ms DTL pickup delay applied to binary inputs.

NOTE: Phase-current inputs, flag output, and pulse output are excluded
between any terminals and earth for insulation resistance, impulse
voltage withstand, AC dielectric voltage tests respectively.

Slow damped oscillatory wave

IEC 60255-26

Common-mode:

Test voltage: 2.5-kV peak voltage
Differential mode:

Test voltage: 1.0-kV peak voltage
Test duration: 2 s

Source impedance: 200 Q

Voltage oscillation frequency:
1 MHz

Repetition frequency: 400 Hz

Electrostatic discharge

IEC 60255-26
8-kV air discharge
6-kV contact discharge

Electrical fast transient or burst

Zone A
Test severity amplitude: 4 kV
Repetition frequency: 5 kHz

Surge immunity®°

IEC 60255-26
Test level: zone A
Line-to-line: 0.5 kV, 1 kV, 2 kV

Line-to-earth: 0.5 kV, 1 kV, 2 kV,
4 kv

Front time/time to half-value:
1.2/50 ps

Source impedance: 2 Q

Radiated immunity

IEC 60255-26

80 MHz to 1.0 GHz and 1.4 GHz to
2.7 GHz

Field strength: 10 VIm (RMS)
Amplitude modulated: 80 % AM

Conducted radio frequency inter-
ference

IEC 60255-26
150 kHz to 80 MHz,

10V, dwell time: 0.5 s

Power frequency-magnetic field

IEC 60255-26
30 AIm applied 1 min,
300 A/m applied for 3 s

Damped oscillatory magnetic field
value

IEC 61000-4-10
0.1 MHz and 1.0 MHz, 100 A/m

Radiated emissions

IEC 60255-26

Conducted emissions

IEC 60255-26
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Thermal withstand

IEC 60255-27°8

Continuous withstand: 2.5 - I

Short-time withstand:
Test duration 1 s

100 - |

smax

Functional performance

IEC 60255-151, IEC 60255-1, and
IEC 60255-149

Maximum allowable temperature

IEC 60255-6

Max. temperature limit +100 °C

Gradual shutdown/startup test

IEC 60255-26
Shut down/start up ramp 60 s

Power off 5 min

Power frequency immunity test®’

IEC 60255-26
Common-mode:

e Test voltage: 300 V
e Coupling resistor: 220 Q
e Coupling capacitor: 0.47 pF

Short circuit test62

20 kAfor3s
25kAfor1s

62.5 kA for 10 ms dynamic with-
stand

Climatic Environmental Tests

Temperature

IEC 60068-2-1/IEC 60068-2-2/IEC 60255-1

Ambient operating temperature -10 °C to +60 °C
Permissible temporary operating | -40 °C to +70 °C
temperature (tested for 16 h)63

Storage temperature (non-opera- |-25 °Cto +70 °C
tional)64

Humidity

IEC 60068-2-30/IEC 60068-2-78/IEC 60255-1

Damp heat test, cyclic

+25°Cto 55°C, RH >93 % RH
(6 cycles)

At lower temperature, 97 %, -2 %
to +3 % RH

At upper temperature, 93 %, £3 %
RH

Damp heat test, steady state

10 days at 93 +3 % RH, +40 °C

Product Safety Test

Clearances and creepage distances

IEC/EN 60255-27: Edition 2

=4 mm

IP rating

IEC/EN 60255-27: Edition 2
IP54 (front side)
P20 (rear side)

Impulse voltage

IEC/EN 60255-27: Edition 2

5kV, 5 +ve, -ve pulses

AC dielectric voltage

IEC/EN 60255-27: edition 2
AC 2 kV, 50 Hz, 1 min

Insulation resistance

IEC/EN 60255-27: Edition 2
DC500V, >5s,>100 MQ

Protective bonding resistance

IEC/EN 60255-27: Edition 2
<AC12VI/IDC12V, 1 min, <0.1Q

Protective bonding continuity

IEC/EN 60255-27: Edition 2

Flammability

IEC/EN 60255-27: Edition 2

Single-fault condition

IEC/IEN 60255-27: Edition 2

Performance

49 Thermal Overload Protection

Elements

Thermal Overload

Setting range |__, (49)

set

0.2-1,t01.5-1,
AO.T-1,

Heating time constant (TauH)

1.0 min to 300.0 min
A0.5m

Cooling time constant (TauC)

1.0 - TauH to 6.0 - TauH
A 0.5 - TauH

Capacity alarm

50 % to 100 %, A 1 %

Initial thermal level

0% to40 %, A5%

Operate level

Thermal capacity: 100 %,=3 %

Reset level

=95%-6

Overload trip operate time (top)

I?—13
t=rt -ln[—Pz]
12_19

Operating time tolerance®>

:5%oftoport105

Operating time tolerance
Frequency variation®®

(47.5 Hz to 52.5 Hz)
(57 Hz to 63 Hz)

=10 % of t, or=50s

61 DC binary input ports interfacing with cables whose total length is more than 10 m, must have a multi-core twisted screened cable for providing
immunity against a high level of power-frequency interferences.
62 Applicable with auxiliary power supply.

63 Applicable for the relay with the rated auxiliary voltage of DC 48 V and above.

64  To retain the battery life during the transportation and storage, Siemens recommends maintaining the permissible temperature range from -20 °C to

+45 °C.

65 Add current tolerance of + 5 % of CT current measurement or = 2 % - I_ (whichever is greater) to the operating time tolerance.
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Operating time tolerance with
Harmonics®

10 % of 3" Harmonics
25 % of 5t Harmonics

15 % of 7t Harmonics

=15%oft, or=50s

Variation (-10 °C to +60 °C)

=5%

Inhibited by

Binary input

Basic operate time (with auxiliary
power/load current):

1.2 1,:40ms, £15 ms,

2-1_.:35ms, +15 ms

set”

Operate time following delay

0
thasic + Lgetays 21 % Or £10 ms

Inhibited by

Binary input or inrush current
detector

50 Instantaneous Overcurrent — Phase

Disengaging time

< 50 ms%6

51 Time-Delayed Overcurrent — Phase

Operation Non-directional
Elements Phase fault Operation Non-directional
Setting range | ., 0.2-1,t020.0 - I, Elements Phase fault
Time delay 0sto600s Setting range I 0.2-1,t02.5 -1
Operate level |, 100 % Iy, £5 % - I;0r £2% - I Time multiplier 0.01to 10
Reset level 290% I, O lo-4 % - I, Time delay (DTL) 0.00sto 155
Variation (-10 °C to +60 °C) <5% Operate level 110 % l g, %5 % or +2% - |,
Basic operate time (with auxiliary | 1.2 -1.,:40 ms, 15 ms, Reset level =90 % |,,0r |4 % - I
potyaliond GUrED) Bl 3 s, 13 Variation (-10 °C to +60 °C) <5%
set* e
8 8 Operate time (with auxiliary IEC:
0
Operate time following delay thasic + Lgetay 1 % Or £10 ms powerfload current)
Inhibited by Binary input or inrush current
detector K
Disengaging time <50 ms66 top = I \* +Tm
(ne) -1
. ) set
50LC Line Check/Switch onto Fault
ANSI:
Operate level 100 % I,
Setting range 1-1,t0 20 - I A
Operating time Binary Output top =|——F— + B[ Tm

e <165 msfor1.2-1
e <130 msfor2 -1
e <100 msfor5 -1
e <90 ms for 10 - |
Pulse Output

e <660 msfor1.2-1
e <430 msfor2 -1

e <175 msfor5-|
e <150 msfor10- 1|

Refer to Figure 2.6/3 for more information
on operating time.

smin
smin
smin

smin

smin
smin
smin

smin

() -1

+5 % or +50 ms®’

Follower delay

0.00sto 20 s

Reset

IEC/ANSI decaying, O s to 60 s

Inhibited by

Binary input or Inrush detector

51N Time-Delayed Earth Fault — Derived

Inhibited by

Binary input or inrush current detector

50N Instantaneous Earth Fault — Derived

Operation Non-directional
Elements Earth fault, derived
Setting range |, 0.2-1,t02.5-1,
Time multiplier 0.01to 10

Time delay (DTL) 0.00sto 15s

Operation

Non-directional

Operate level

110 % | gy, £5 % 0r 2 % - |,

set! —

Elements

Earth fault, derived

Reset level

Setting range | .,

0.2-1,t020.0 -1,

290 %Iy, Or I, 4 % I,

Time delay

0sto600s

Operate level |,

100 % |y, £ 5% 0r 2% - I

set’ —

Reset level

290 %, 0r 4% |,

66  With auxiliary power supply

67 Add current tolerance of +5 % of CT current measurement or =2 %

- I, (whichever is greater) to the operating time tolerance
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Operate time (with auxiliary IEC: Element basic operate time (t,,,) | Picks up before operation of
power/load current) any protection element due to
magnetic inrush current
_ K Reset time Operates until drop-off of any
tOp I \® Tm protection element due to
(I—) -1 magnetic inrush current
set
ANSI: Specific CT 5P80 Types
tOp = I—P + B - Tm
—) -1
(Iset) CT01 |7.2/0.075 8At028A |1.6Ato560A [70A
CT02 [14.4/0.075 |16Ato56A |3.2Ato1120A|140A
5 % or +50 ms®? CT03 [28.8/0.075 |32Ato 6.4At0 2240 A 280 A
Follower delay 0.00st0 20 s 112 A
Reset IEC/ANSI decaying, 0 s to 60 s CT04 |57.6/0.075 |64 Ato 12.8 Ato 560 A
Inhibited by Binary input or inrush current 224 A 4480 A
detector CT05 |115.2/0.075 |128 Ato 25.6 Ato 1120 A
448 A 8960 A
81HBL2 Inrush Current Detection CTO6 | 230.4/0.075 |256 Ato 51.6Ato 2240 A
896 A 17920 A
Inrush setting (ratio of 2nd 0.10t0 0.50 - |
harmonic current to fundamental- Table 2.6/1 Specific CT Range
Where, | =1,/I,
component current)
Inrush release block 0.30-1,t0 20 - I,

NOTE

®

l 7SR46 Argus relay is suitable with Specific CT
(class 5P80) of the brand Eleq. All performance
related claims are as per the testing conducted
with Eleq specific CT (class 5P80).
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Ordering Information — 7SR45 Argus

7 = 8 9 |10 11 12| - |13 |14 15| 16
Non-Directional Overcurrent and Earth Fault Relay Oo|-|Oo|o|ofoO -1 |A|O]|O
| Ll ||
Case I/0 and Fascia | | | | | | |
Size 4 moulded case (height reduced), 4 CT, 2 Bl/2 BO, pulse output, 9 LEDs 3 | G AB| | | |
Size 4 moulded case (height reduced), 4 CT, 2 Bl/2 BO, pulse output, 9 LEDs 3 | | HO| A | | |
Size 4 moulded case (height reduced), 4 CT, 4 Bl/4 BO, pulse output, 9 LEDs 4 | |HJ| B | | |
L |||
Measuring Input | | | | | |
1 A, 50 Hz/60 Hz 10 ||
5 A, 50 Hz/60 Hz 20001 | | -
2.6
L] |||
Auxiliary Voltage | | | | |
Self powered (CT powered : Bl threshold DC 19 V) G | 1 | |
Dual powered (CT powered + Aux. powered : DC 24 V to 60 V, Bl threshold: DC 19 V) H | 2 | |
Dual powered (CT powered + Aux. powered : AC 60 V to 240 V/IDC 60 V to 240 V, Bl threshold: AC J | 2 | |
88 V/DC 88 V)
I ]| ||
Front Fascia I ]| | |1
Standard version A | | |
Standard version — with trip flag indicator B | | |
| ||
Communication Options | | |
Front port : USB 1 | |
Front port: USB and rear port: RS485 supporting IEC 60870-5-103 and Modbus RTU (user-selectable setting) 2 | |
|||
Protection and Supervision Function Packages A |
49 Thermal overload |
50 Instantaneous overcurrent — phase |
50G Instantaneous earth fault — measured |
50LC Line check/Switch onto fault |
50N Instantaneous earth fault — calculated |
51 Time-delayed overcurrent — phase |
51G Time-delayed earth fault — measured |
51N Time-delayed earth fault — calculated |
81HBL2 Inrush detector |
[
Conformal coating |
Standard version — No conformal coating on PCBA A
Conformal coating on PCBA B
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7XG3120 Arc Fault Monitor Relay

Features

® Compact economic design

® Simple panel mounting for retrofit applications
® Two or three arc sensor inputs

® Two high-speed, tripping duty output contacts
® Push-button reset

® Continuous arc sensor supervision

® Integrated self supervision

® Fail alarm contact

® AC or DC operation

® options for auxiliary supply range, suitable for 24 to 250V
supplies

Introduction

Medium voltage switchgear is a key element in the power
supply chain. Existing protection systems operate effectively
under most circumstances, but they are too slow to effectively
clear arcing short circuits before significant damage is caused.

Arcing faults can occur as a result of insulation breakdown due
to equipment age and/or poor maintenance.

The degree of damage caused by arcing depends principally

on the duration of the arc. If an arc lasts only 100ms, the
switchgear needs to be checked & the insulation resistance
measured before power can be re-established. With a 200ms
arc, the power supply will be interrupted; the switchgear must
be checked; power is re-established only after minor repairs. In
the event of a 500ms arc the supply is interrupted, metal parts
of the switchgear are destroyed & poisonous gases are emitted.
A 1-second arc destroys most of the switchgear & may cause a
fire, injury to personnel & damage to property.

The over-current caused by an arc is, due to its resistance,
lower than the over-current caused by a “metallic” short circuit.
The over-current caused by the arc may also be lower than

the protection start current when energising circuits or starting
large motors. The consequence of these conditions is that a

protection system based solely on over-current detection cannot
effectively discriminate between normal system currents & an
arc fault condition:

® For moderate arc fault currents the trip time of the over-
current IDMT stage will be too slow;

® For very low arc fault currents the instantaneous trip stage of
a standard over-current relay cannot be set low enough.

Arc Fault Protection

Arc fault protection is a technique employed for the fast clear-
ance of arcing faults on bus bars & within metal clad switchgear
& associated cable boxes. The arc is detected using an optical
sensor & the signal input to a protection device which also
monitors the load current on the system. A trip signal can be
achieved in less than 10 ms using arc detection only or within
20 ms when using overcurrent check. This is considerably faster
than a traditional IDMT overcurrent relay & provides additional
protection from the onset of arcing faults with relatively low
fault currents. Arguably the greatest risk of arc fault damage
exists at the CB cable termination & in the CB chamber itself
due to the slow clearance times of the IDMT feeder protection.
The problem of arc faults is most prevalent in older metal-clad
switchgear which already has operational protection systems.
The RA20 (ReyARC 20) Arc Fault Monitor has therefore been
designed for the following applications:

Existing Switchgear

Where a requirement exists to retrofit arc fault protection to
metal clad switchgear utilizing the existing overcurrent protec-
tion relay.

New Switchgear

Where a requirement exists to install arc fault protection to new
switchgear for integration with the customer-preferred overcur-
rent feeder protection relay, where a binary input and appro-
priate logic is available.

Reyrolle 7SR11/12/210/220 overcurrent & earth fault relays have
the enhanced high-speed 50AFD protection function, specifi-
cally designed to interface with the ReyARC range for even
further increased tripping performance.

Switchgear Applications

Switchgear Arc Protection

Risk of arc fault damage exists at the CB cable termination & in
the CB chamber itself. The CB cable termination is particularly at
risk to ingress of moisture & rodent damage. One, two or three
arc sensors may be connected to the RA20 Arc Fault Monitors as
depicted in the single line application diagrams.

The first two diagrams show the trip signals being used to trip
the feeder circuit breaker in the event of an arc fault occurring
at any sensor provided the overcurrent relay starter contact is
picked up. In these applications the overcurrent check stage is
optional as the consequence of a single feeder outage is less
than the loss of an entire bus.

The final diagram shows an application where a single RA20 is
applied for the protection of the Cable box, CT chamber & CB
chamber using three sensors. In this configuration one arc trip
output is used to trip the feeder circuit breaker in the event

of an arc fault in the cable box / CT chamber. The second trip

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0



Main Protection

Arc Fault Protection — 7XG3120 Arc Fault Monitor Relay

output is set for independent operation to trip the bus breaker
(bus overcurrent check not shown), in the event of an arc fault

in the CB chamber. |

Existing switchgear applications

The existing overcurrent relay protecting the feeder will |
normally provide an independent output contact associated
with the start current setting of the relay. That is, an output [
contact that will close when a phase or earth fault current is
detected above the threshold which starts the internal relay
timers.

An Arc Fault Monitor relay RA20 is installed on the switchgear
panel adjacent to the protection relay. The RA20 is specifically
designed for simple retrofit to existing panels & requires only a
single 31Tmm mounting hole to be drilled. The RA20 fits through

this hole, the designation label supplied with the unit positioned T
& the retention shroud fitted.
RA30 optical arc sensors are fitted in the cable termination box RAID o I
& CT chamber.
. . RAZD
The overcurrent relay starter contact may optionally be wired v

in series with the arc fault detection trip output contact. The
resulting “AND" function trip output is wired to trip the breaker
in ~15ms in the event that an arc fault is detected while the
overcurrent start element is picked up.

The second arc trip & fail alarm contacts may be employed for Figure 2.7/1 Single arc sensor - Cable box only (Optional overcurrent
interface to a SCADA system for fault reporting. check stage depicted)

New switchgear applications

For new switchgear installations a modern numeric feeder
protection relay is likely to be employed which will have ——
numerous programming & configuration options.

The basic concept is the same as for the existing switchgear
application described above except that the additional features
& flexibility of modern feeder protection relay allows improved
system integration.

This may be achieved by using the second arc trip output
contact to interface to a programmable status input on the 50/51
feeder protection relay. Depending on the model of protection RA3D

relay being used this input may be programmed to provide an o
alarm message on the HMI, time stamped event record available E‘

via its communications link.

Where this level of system integration is employed the RA20
does not need to be mounted on the front panel as the alarm
indications are available on the feeder relay. Remote reset of the

RATD
RA20 LED is achieved by momentary interruption of the power °
supply using a SCADA controlled series contact. The DIN rail
mounting option is a convenient alternative in this situation. v oevy

Figure 2.7/2 Two arc sensors - Cable box & CT chamber (Optional over-
current check stage depicted)
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Trip bus CB(s)
i

A

<
;

Figure 2.7/3 Two arc sensors - Cable box & CT chamber Independent
trip to CB (Optional overcurrent check stage depicted) One
arc sensor - CB chamber Independent trip to bus breaker
(Bus overcurrent check stage not shown)

Busbar Applications

Combined Bus Bar & Switchgear Arc Protection

The following diagram shows an application where a single
RA20 is applied for the protection of the Cable box & CT
chamber plus the CB chamber & bus chamber using three
sensors.

In this configuration one arc trip output is used to trip the feeder
circuit breaker in the event of an arc fault in the cable box /

CT chamber. The second trip output is set for independent oper-
ation to trip the bus breaker (bus overcurrent check stage not
shown), in the event of an arc fault in the CB chamber or bus
chamber.

Trip bus CB(s)
4

| &
1©

3

.T

RAZOD

Figure 2.7/4 One arc sensor - Cable box / CT chamber Independent trip
to CB Two arc sensors - CB chamber & bus chamber Inde-
pendent trip to bus breaker (bus overcurrent check stage
not shown)

Bus Bar Arc Protection

The following diagram depicts how the RA30 may also be
applied for the protection of bus bars. The number of sensors

in the bus chamber is dictated by the switchgear design and the
length of switchboard.

In most indoor metal clad switchgear the bus bar chamber is

a continuous chamber between panels only broken into segre-
gated sections at a bus section breaker & as such the strategic
placement of one or two arc sensors in each bus bar chamber

run is normally adequate.

Some indoor metal clad switchgear may segregate the bus
chamber of each panel from the next via insulated bus chamber
side barriers per panel, if this is the case then each bus chamber
per panel would need to be monitored by at least one arc
sensor.

In large enclosures the arc sensors should be placed at approxi-
mately 5m intervals.
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Figure 2.7/5 One, two or three arc sensors located in the bus chamber

Operation

Operation Indicator

A single tri-colour LED is integrated into the front panel reset
push button to provide the following status indications:

System healthy . Green solid

A
RA30 Power up test OK ’ Flash green 3 times
A

. Solid red for 2s followed by:

N, e

‘ ,Alternate red & green until reset.
I

RA30 Arc Sensor 1 senvice O Orange solid

Arc fault trip

P
RA30 Arc Sensor 2 or 3 senvice Q Orange flashing

/ /
RA30 Arc Sensor continuous pick up Q ’\Alternate orange & red.

Arc sensor circuit supervision

The RA30 Arc Sensor is the heart of the system & supervision of
circuit continuity is critical for correct operation. To monitor the
integrity of the wiring between the RA30 arc sensor & RA20 Arc
Monitor, a continuous 2mA supervision current flows between
the units. The RA20 alarm contact will drop out after a 1s time
delay if it fails to detect this current.

Where a fault is detected on the Arc Sensor 1 circuit the front
panel LED will give a solid orange indication.

Where a fault is detected on Arc Sensor 2 or 3 circuits the front
panel LED will give a flashing orange indication.

Where a fault is detected on Arc Sensor 1 & 2 or 1& 3 circuits the
front panel LED will give a solid orange indication.

Arc Sensor Function

The RA30 is an optical sensor that responds to the flash of light
emitted during the incidence of an arcing fault. Onset of the
light flash & detection by the RA30 occurs in a few milliseconds.

When an arc is detected, the resistance presented by the RA30
drops to a level where the current flow increases to approxi-
mately 20mA. This increased current flow is instantaneously
detected by the RA20 and its trip output contacts close. Refer to
the RA30 Technical catalogue sheet for further details.

Arc fault tripping using current check

Fast operation of a tripping scheme usually results in reduced
system security. The arc detection method can however,
combine the RA20 optical detection technique with a traditional
overcurrent method to maximize system security particularly
for bus bar protection schemes. Both conditions must coexist
for the trip condition to be met as depicted in the following
diagram.
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OVER-CURRENT RELAY
3 Pole OC + EF

CB arc FAULT

SENSOR MONITOR

T arc FAULTTRIP INITIATE

Figure 2.7/6 Key components required to implement an Arc Fault
Protection scheme with an overcurrent check stage to
enhance system security

The application examples utilize this concept for enhanced
system security in that both the RA20 AND the OC 50 starter
contact must be picked up for a CB trip signal to be initiated.
As the arc fault trip contact closes considerably faster than the
overcurrent relay starter element picks up, the CB trip time will
be dictated by the overcurrent relay performance.

Low current arcing faults

Arcing faults can occur at low current levels & it is possible for
the over-current starter element to be set above this level. To
avoid this problem & obtain very fast clearance (<10ms), of an
arc fault, the RA20 arc fault trip contact may be wired directly
to the breaker operate coil. It should be noted that this method
may lead to reduced system security.

Arc detection reset time (effect of multiple arc trips)

A delay of 2s is required to reset the RA20 after an initial arc
sensor trip. Subsequent arc detection will cause the trip output
contacts to re-operate & reset the time delays described under
Configuration Switch Settings.

Independent trip output contacts

The RA20 may be set using configuration switch 3 for both

trip output contacts to pick up when an arc is detected by any
sensor input. Alternatively arc sensor 1 can be linked to trip
contact 1 & arc sensor 2 (& 3 if fitted), to trip contact 2. This
function may be applied where an arc fault detected in the cable
box is directed to trip the feeder circuit breaker while an arc
fault in the bus chamber is to be directed to trip the bus.

Arc sensor continuously picked up

High ambient light levels may cause a RA30 to be continuously
picked up. This condition could occur for example if the CB cable
box cover was left open in very high ambient light level condi-
tions. A non arc fault over-current pick up would then result in
an arc fault trip operation.

To avoid possible mal-operation due to this condition, the RA20
is designed to automatically disable the arc fault tripping func-
tion if the RA30 sensor is picked up for >10s. The RA20 alarm
contact will be set & the front LED flash alternate orange &

red until the ambient light level problem is corrected. The RA20
will then perform an arc sensor test function and automatically
reset.

Configuration

Figure 2.7/7 RA20 rear view showing configuration switches

Configuration switch

The configuration switches are accessible to the user by first
unplugging the electronic module from the terminal base as
shown below.

1: ARG SENSOR 2 ON OFF
2. LATCHING TRIP LED ON OFF
3. INDEPENDENT ARC THIP ON OFF
4. LATCHING TRIP CONTACTS ON OFF
2 ARC SENSOR 3 ON OFF

Configuration switch settings

The internal wiring label identifies the position of the following
switch functions:

Switch 1: Arc sensor 2

ON - Arc Sensor 2 fitted

OFF - Arc Sensor 2 not fitted

Arc fault trip indication LED reset
ON - Latching until manually reset

Switch 2:

OFF - Automatic self reset (Extinguish) after 4 hours will

also reset contacts set for latching function
Switch 3: Independent arc trip output contacts

ON - Arc Sensor 1 activates trip output contact 1 & Arc
sensor 2 or 3 activates trip output contact 2

OFF - Arc Sensor 1, 2 or 3 activate both trip outputs
Arc fault trip output contact reset

ON - Latching — Reset with trip LED

OFF - Self reset after 2s

Arc sensor 3

ON - Arc Sensor 3 fitted

OFF - Arc Sensor 3 not fitted

Switch 4:

Switch 5:
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Technical Data
Auxiliary Supply burden (at 110V DC)

Less than 4W
Less than 10W for 2s

Monitoring mode:
Arc fault detected:

Auxiliary Supply

3 options are available for the auxiliary supply:
® 24/32/48V AC or DC nominal

® 110/125V AC or DC nominal

® 220/240/250V AC or DC nominal

Operate Time

Arc fault trip contacts guaranteed to pick up in less than 10ms
including bounce. Typical operate time is 7ms.

Thasic Element basic operate |10 ms — 16 ms
time

it AFD Zone operate 15 ms — 25 ms
time (Flash & 50AFD)
Repeatability =10 ms

Arc sensor inputs

Two or three independent arc sensor inputs for type RA30 arc
sensors.

Minimum arc duration

The minimum arc flash duration required to guarantee opera-
tion of the output contacts is 1.25 ms.

Trip contact reset time

Once operated, the trip output contacts will reset in 2 seconds
as per the configuration switch 4 setting.

Manual reset

Press front reset button or interrupt power supply to reset the
unit.

Output contacts

Arc fault trip contacts: 2 N/O
Fail alarm: 1 NIC for the power supply / CPU
fail

Lal.] ————— Fun Trig? | CTIRSOR
: : 3 : : : Source
......................... L
[ CH1
.......................... E Hnriznnm]_
R I | | Vertical
e e Pttt ———————
. : : : k : | o
......................... % : : Ti: 6. 908ms
i : : Tx—108. Bus
.......................... r . I. A TF.BE8mMs
] : If - f:142.9Hz
......................... E..”:....”..r:.”.:..”.Uﬁ 16,8
¢ : | . Lz—1@, 8l
N : e A 2,80
+ H. @88 < 28H=
CH1-—= |CH2:: 1@K5¢| MATH TRIG::| EDGE ACL! USE
Sl SE) | 2, 5ms CH1 7 |HORMAL |SAMFLE

CRO trace showing nominal operation time of the trip contacts
at 7ms. First contact touch at 6.25ms and fully closed by

7.25ms. Operation in <10ms is considered acceptable as over-
current relay operate time is ~25ms.

7SR11/12/210/220: 50 Instantaneous Overcurrent Element —

Operate Time

Operate and Reset Time

tbaﬂc

Element basic operate
time

0to2xl:30ms, =10
ms
0to5xI:20ms, =10
ms

7SR11/12/210/220: 50AFD Arc Flash Detector Element —

Operate Time

Operate and Reset Time

Normally picked up & drops out to
signal an alarm condition.

Output contact ratings IEC60255-0-2

Carry continuously

Make & carry LIR<40ms &V <
300V

Break capacity | < 5A & V <300 V

Minimum number of operations
Minimum recommended load

5A AC or DC
0.5s 20A ACor DC

0.2 s 30A ACor DC
AC resistive 1,250VA

AC inductive 250VA @ PF < 0.4
75W

DC resistive 30W @ L/R <40 ms

DC inductive 50W @ L/IR < 10 ms
10° at maximum load
0.5W limit 10mA/5V

Transient overvoltage IEC60255-5

Between all terminals & earth

Between independent circuits
without damage or flashover

5kV 1.2/50us 0.5J
5kV 1.2/50us 0.5J

Insulation coordination IEC60255-5

Between all terminals & earth
Between independent circuits

Across normally open contacts

2.0kVpys for 1 minute
2.0kV
1.0kV,

avis for 1 minute

auis for 1 minute
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Auxiliary supply IEC60255-11 Fast transient IEC60255-22-4 Class Il
Allowable breaks / dips in supply <20 ms 4kV, 5/50ns, 100KHz repetitive No mal operation
Collapse to zero from nominal
voltage Conducted RFI IEC60255-22-6 Class Il
High frequency disturbance - IEC60255-22-1 Class Il 10V, 0.15 to 80MHz No mal operation
2.5kV 1MHz common mode No mal operation Temperature range IEC68-2-1/2
1.0kV 1MHz differential mode
Operating: -5 to +55°C
Electrostatic discharge - IEC60255-22-2 Class i Storage: 72510 +75°C
6kV contact discharge No mal operation Humidity IEC68-2-78
40 °C & 93 % RH non-condensing
Radio frequency interference IEC60255-22-3 Class Il Case
10V/m, 80 TO 1,000MHz No mal operation ZA12 flush or DIN rail mount type, 12 M4 screw terminals, Plug-

in module to facilitate easy wiring & fast change-over

Wiring Diagrams

™ H
O i 1 N/Q arc Fault
.1] T trip contact
H 0 L 52 2
L a ;
2 *—O
[z i
J 0 i3 N/Q arc Fault
3 trip contact
H O ” ! 1
d 4
4 | .—(fl)
i
0 ‘5 wicFail
5 alarm
L 5 ! PIU when
Fr i 5
5] 15 mesmty ARC
I SENSOR 3
| 7 |
L 1| ! arc2a3
i
8 ' L ARC
g COMMON SENSOR 2
g a
M d *
10 ARC
g SENSORA1
0
I 1 _
0
I i12 DC AUXLIARY SUPPLY
— +
| | |

Figure 2.7/8 RA20 Socket Terminal Layout viewed from the front when un-plugged from the main housing

Note: * Always wire Arc Sensor 1. Arc Sensors 2 & 3 are
optional.
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Protection
® ©
——
— O O—e
ve |12 1
—t O O—e
10 Arc fault Overcurrent

*  relay relay

g
Arc 1
(Must be wired) -

3 6 .
; ~ oy Fail

Alarm
Control
® =
»
I=start
1 2
L@ 5 L —o— .
CB Aux Switch Trip Coil
RA20 52-a
|>
o . . 2 | oo
T
_— % s0/51

Figure 2.7/9 RA20 Wiring application diagram (Refers to Figure 1 Line Diagram)
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Protection

N

12 11
= N
8
-
Ll
Arc 2 -
10 pcfault Owercurrent
=
Relay

Qoril

M=t Izn'-:'tir:ldl e
5 [ 5 !

- Fail
i 2
Control L pTr R CE|
Signal
2.7
I=start
] LS
CEBAux Switch
ux
Trip Coil
RO 52-2 rip Gl
=
— - . 52
T
B ST TR

Figure 2.7/10 RA20 Wiring application diagram (Refers to Figure 2 Line Diagram)
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Protection

®

_I__tT * 50/5

— o O—
O O—oe
Overcurren
rela
9 or
Arc 5
(Must be
e
5 _b;'\lar
1
Cantro ) )_/I_clmf-gﬁus cq
@ Signal @
L ]
I=star
3 4
—* e T o CBA
LX ;
RAD 5> . Trip
|
L s ey

Figure 2.7/11 RA20 Wiring application diagram (Refers to Figure 3 Line Diagram)

Mounting Options
The RA20 is available in two versions:

1. A surface mount version which has a separate reset button &
LED indicator on the front panel. The advantage of this version
is the lower cost, and to offer a solution where front panel space
is limited.

2. A panel mount version which has a combined reset button &
LED indication. The advantage of this version is that it can be
either panel or surface mounted, with a high-visibility indication
from the large LED button.

Surface mount version

This version is suitable for location in the rear of a cubicle.
It may be surface mounted or DIN rail mounting when the
optional DIN Rail Mounting Kit is fitted.

Figure 2.7/12 RA20 surface mount version front view
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Siewrarcare

AT IO .
IonoTR o - Slide-out cable M:axlmu m panel
1 & aacn e Toud bamiiraa entry points thickness 3mm
e T ,:‘;r;!uﬁ““ 3 on one side |
1 at each end >«
® R
Top & Bottomn rear ﬂ
1 Terminal Block
retaining screws
Retention
@ Shroud
Sampia o
E Rrara
By oM OTE
“ — |l
. \ -

Figure 2.7/13 Surface mount version side view

. Figure 2.7/15 Panel mount version side view
Panel mount version

This version is suitable for mounting on the front panel of a Panel Mount Version
cubicle or door. This is achieved using a 31mm diameter hole in
the panel adjacent to the protection relay. This version may also
be surface mounted by reversing the terminal block retaining
screws. It may also be DIN rail mounting when the optional DIN
Rail Mounting Kit is fitted.

Figure 2.7/14 RA20 through-hole panel mount version
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CLEARANCE AROUND UNIT
0.0 30.0

@ R

75.0

18520 Tms)

ARC FAULT MONITOR 1 HOLE @31
™
RESET/TEST

13

HOKE: OC ral
RED, A Foul Tig
VLN Syl Funconing
ORANGL SOUD: Serse 1 Senve
DRAHGE TLASH: Sersar 7 ar 3 Service
QPL/ALD: Comnus S PAY

|
Mode in Australi |
@ ‘
|

b
MAXIMUM PANEL THICKNESS 3mm/ I’
|

FRONT VIEW

5/N:688888 /838

75.0

Figure 2.7/16 Panel mounting cut out detail

24 82 22 52 2 HOLES M4 X
CLEARANCE

=
@

13

5.0

Lo

FRONT VIEW

Figure 2.7/17 Surface mounting detail
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29 82 22 52

1820 sy

ARG FAULT MONITOR

RESET/TEST

113

HOME. DC Fail
FED

B i e g H
5 ORANGE SDLD: Sensol 1 Service B
£ ORME FLASH Sensr 2 ar 3 Senice
& DPAMSL/RED: Conlinugus: Sersar PAY 7
.5 Mode in Apsirolio L WS,
I
Figure 2.7/18 DIN rail mounting detail
Surface Mount Version
73 B35 52 2 HOLES M4 6.0

CLEARANCE

o N[

LIS

()

1820
ARG FAULT MONIYOR

NOME: D Foil O
BED: dre Faull Trip
CRECN: System Funicfioning

ORMHGE SOLID: Sensor 1 Sarwce
CRANGE HLASH: Sensor 2 or 3 Serviee
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J RESET © ‘ ‘
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o I B

FRONT WIEW

Figure 2.7/19 Surface mounting detail
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29

835

52

9

- s

1520
ARC FAULT MONITOR

NOWE; DC Fal
RED. Arc Foull Trip O
AREEN; Teakem [uredionineg
ORAMGE SOLIC: Sensor 1 Gemvice
ORBMGE FLASH: Sersor 2 ar 3 Service
CRAMCL/RED Conlinuoys Sensze BAU

RESET ©

ALM:36-150vDC

13

5/M:BE8883

Mate in Ausiralia

Figure 2.7/20 DIN rail mounting detail

Figure 2.7/21 DIN rail clip fitting detail

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 319



Main Protection

Arc Fault Protection — 7XG3120 Arc Fault Monitor Relay

Ordering Information - 7XG3120 Arc Fault Monitor Relay
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Arc Fault Monitor Relay

Category

Arc Protection

w —|— w &

= |—|— | =|lwu,

Device

RA20 Arc Fault Monitor Relay

N|—|—|—|[—|—| N o

o|—|—|—|—[—|o|~

Sensor Inputs

Two sensor inputs

Three sensor inputs

WIN|—|—|[—[—|—|—|[—|—| O| o

Operating Voltage

24/32/48V AC or DC Nominal

110/125V AC or DC Nominal

220/240/250V AC or DC Nominal

=l o =l — B — B — B — = — = — =) o S

Mounting

Panel or Surface Mount, No DIN Rail kit.

Panel or Surface Mount, With DIN Rail kit.

Surface Mount only, No DIN Rail kit.

Surface Mount, With DIN Rail kit.
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7XG3123 Arc Fault Interface Module

Features

® Compact, simple, rugged and economic design
® Simple wiring and DIN rail mounting

® |nterface for one or two RA30 arc fault sensors

® High speed arc fault tripping output to interface with protec-
tion relay status inputs

® Apply to initiate IEC 61850 GOOSE messaging of arc fault
events

® Continuous arc fault sensor supervision
® Arc fault pick up and supervision healthy indication

® 24,32,48,110, 125, 220, 240 and 250V DC auxiliary
versions

Introduction

Medium voltage switchgear is a key element in the power
supply chain. Existing protection systems operate effectively
under most circumstances, but they are too slow to handle
arcing short circuits.

Arcing faults can occur as a result of insulation breakdown due
to equipment age &/ or poor maintenance.

The degree of damage caused by arcing depends principally
on the duration of the arc. If an arc lasts only 100ms, the
switchgear needs to be checked & the insulation resistance
measured before power can be re-established. With a 200ms

arc, the power supply will be interrupted; the switchgear must
be checked; power is re-established only after minor repairs. In
the event of a 500ms arc the supply is interrupted, metal parts
of the switchgear are destroyed & poisonous gases are emitted.
A 1s arc destroys most of the switchgear & may cause a fire,
injury to personnel & damage to property.

The over-current caused by an arc is, due to its resistance, lower
than the over-current caused by a “metallic” short circuit. For
moderate arc fault currents the trip time of the overcurrent
IDMT stage will be too slow.

The consequence of these conditions is that a protection system
based solely on over-current detection cannot effectively protect
the switchgear against an internal arcing fault.

Arc Fault Protection

Arc fault protection is a technique employed for the fast clear-
ance of arcing faults on Busbars & within metal clad switchgear
& associated cable boxes. The arc is detected using an optical
sensor & the signal input to a protection device which also
monitors the load current on the system. A trip signal can be
achieved in less than 10ms using arc detection only or within
20ms when using overcurrent check. This is considerably faster
than a traditional IDMT overcurrent relay & provides additional
protection from the onset of arcing faults with relatively low
fault currents. Arguably the greatest risk of arc fault damage
exists at the CB cable termination & in the CB chamber itself due
to the slow clearance times of the IDMT feeder protection. The
CB cable termination is particularly at risk to ingress of moisture
& rodent damage.

The problem of arc faults is most prevalent in older metal clad
switchgear which already has operational protection systems.

RA23 Arc Fault Interface Module

The RA23 (ReyArc23) Arc Fault Interface Module (Arc Module),
described in this document is designed to connect one or two
optical fault sensors to a protection relay status input.

Refer to the RA30 Catalogue Sheet for details on the arc fault
sensor ordering options.

Switchgear Applications

Switchgear Arc Protection

Risk of arc fault damage exists at the CB cable termination &

in the CB chamber itself. The CB cable termination is particu-
larly at risk to ingress of moisture & rodent damage. RA30 Arc
Sensors may be located as depicted in the single line application
diagrams.

Modern numeric feeder protection relays provide internal logic
functions that may be programmed to interface with the RA23
Module.

Depending on the model of protection relay being used this
input may be programmed to provide not only a high speed

arc fault trip output but also an alarm message on the HMI

and time stamped event record via its communications link. This
level of system integration allows the RA23 Module to be back
of panel mounted with the alarm indications programmed to be
displayed on the protection relay front panel.
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Cable box protection

The following diagram shows the trip signal being used to trip
the feeder circuit breaker in the event of an arc fault occurring
in the cable box provided the overcurrent relay starter logic is
picked up.

CT Chamber protection

In circuit breakers where the CT is screened from the cable box
a second sensor and ARC Module may be deployed as shown
below.

[

50/51
0O/C Protection

ARC Fault
Interface Module

TV

I|I
!
|
|

ARC Flash Detection A

& =

Figure 2.7/22 Cable box and CT chamber protection

Circuit Breaker Chamber Protection

Arc fault occurring within the CB chamber must be cleared by
the upstream breaker. This may be achieved as depicted below.
Note the optional use of GOOSE messaging over IEC61850 to
communicate an arc fault condition to the incoming feeder
protection relays. Programmable logic may then be applied in
these relays to open the appropriate up-stream circuit breakers
to clear the fault.

Where trip signalling is achieved using conventional wiring, the
trip output connection should be terminated in close proximity

to the ARC Module and screened cable employed to transfer the
trip signal to the up-stream protection relay status input.

Arrtrin
el ;
dnrnming

Figure 2.7/23 CB chamber protection Arc trip signal to BUS overcurrent
check stage

Multiple RA23 Interface Modules

The diagram below depicts multiple RA23 Modules connected
to a single status input. This scheme may be employed where
more than one sensor is required to protect a single arc protec-
tion zone.

50/51
O/C Protection

Multiple ARC Fault Interface
Modules on a single status input

__.‘__

by

RA30 Arc sensors

Figure 2.7/24 Multiple Arc Modules per status input

Operation

Operation Indicator

A single tri-colour LED is integrated into the front panel reset
push button to provide the following status indications:
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System healthy . Green solid

A
RA30 Power up test OK ’ Flash green 3 times
A

. Solid red for 2s followed by:

N, N

‘ ,Alternate red & green until reset.
I

RA30 Arc Sensor 1 senvice O Orange solid

Arc fault trip

P
RA30 Arc Sensor 2 or 3 senvice Q Orange flashing

/ /
RA30 Arc Sensor continuous pick up Q ’\Alternate orange & red.

Front panel layout

Two LED’s are integrated into the front panel to provide the
following status indications:

GREEN Auxiliary supply indication - A green LED is continuously
illuminated to indicate presence of the auxiliary supply and
normal operation including supervision of the RA30 sensor(s).

RED Arc fault pick-up - A red LED is illuminated when an optical
signal above the detection threshold is present. This LED will self
reset when the optical signal falls below the detection threshold
with a minimum dwell time of ~2s.

This feature is useful during commissioning and routine tests to
verify correct operation of the system.

Figure 2.7/25 RA23 Module front panel layout

Arc Sensor continuously picked up

High ambient light levels may cause a RA30 to be continuously
picked up. This condition could occur for example if the CB cable
box cover was left open in very high ambient light level condi-
tions. A non arc fault over-current pick up would then result in
an arc fault trip operation.

To avoid possible mal-operation due to this condition, the RA23
module is designed to automatically disable the arc fault trip-
ping function, if the RA30 sensor is picked up for >500ms. The
RA23 Module will then disable the healthy supervision signal
and the front power LED will flash until the ambient light level
problem is corrected. The ARC Module will then perform an arc
sensor test function and automatically reset.

Arc Detection reset time (effect of multiple arc trips)

A delay of >500ms is required to reset the ARC Module after an
initial arc sensor trip. Subsequent arc detection will cause the
trip contact to re-operate.

Arc Sensor function

The RA30 is an optical sensor that responds to the flash of light
emitted during the incidence of an arcing fault. Onset of the
light flash and detection by the RA30 occurs in a few ms. When
an arc is detected, the resistance presented by the RA30 drops
to a level where the current flow increases to approximately
20mA. This increased current flow is detected by the RA23
Module which responds in <1ms to close a solid state contact
to activate the arc fault input on the protection relay

Arc Sensor supervision

The RA30 Arc Sensor is the heart of the system and supervi-
sion of the circuit continuity is critical for correct operation. To
monitor the integrity of the wiring between the RA30 arc sensor
and the RA23 Module, a continuous 2mA supervision current
flows between the units. A supervision healthy signal is output
to the protection relay status input. This signal will be disabled
after an ~1s time delay if the supervision current signal is lost.

An arc sensor fault will also be reported if an incorrect number
of sensors are fitted to the RA23 Module as follows:

No arc sensor(s) connected
1 sensor connected to an RA23 Module specified for 2 sensors

Arc sensor fault indication

Where a fault is detected on the Arc Sensor circuit the front
panel power LED will flash continuously until the fault is recti-
fied.

Arc fault tripping using current check

Fast operation of a tripping scheme usually results in reduced
system security. The arc detection method can however,
combine the optical detection technique with a traditional over-
current method to maximize system security. Both conditions
must coexist for the trip condition to be met.
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oy +VE The application examples utilize this concept for enhanced
system security in that both the RA23 Module AND the OC 50
starter logic must be picked up for a CB trip signal to be initi-
ated. As the arc fault trip contact picks up considerably faster
than the overcurrent relay starter element, the CB trip time will
be dictated by the overcurrent relay performance.

|
o

T

nduj snjels yneq g
uolpajold Jf

ARC TRIP Relay Logic & Wiring
i Protection relay logic
SUPERVERN For the current check scheme to function correctly a protection
relay with the following attributes is required:
- R&30
Optical

/o
,;,

Figure 2.7/26 Key components required to implement an Arc fault
Protection scheme with an overcurrent check stage to
enhance system security

= %@ Logic Attribute Parameter Necessity
& |nput Programmable relay logic | AND gates Mandatory
A Output
2 And Gate High speed status input <5ms pick up Mandatory
= OrGate High speed current check
W X0 Gate 9n sp <15ms at 2x setting | Mandatory
element
# Not Gate
4# Pickup/Dropoff Timer Programmable front panel Arc trip indication Desirable
@ Set/Reset Laich indication Supervision status Desirable
{1} Counter
A Label IEC61850 for trip . ;
=@ Logic Diagrams signaling GOOSE messaging Optional
[[] Fept&2
D Diagram 1 Current Check

User Output 1

Conltact Qulput

@ Scheme Signals
[+ @ Device Signals

ARC Input GOOSE OQutput
Figure 2.7/27 Reydisp manager logic programming
A suitable relay available with all of the above attributes is the screen shot of the Reydisp Manager logic programming software

Reyrolle 7SR21/22 platform multi-function feeder manager. A is shown above.
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Figure 2.7/28 RA23 Module application diagram
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Enclosure dimensions
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Figure 2.7/29 RA23 Module dimensional details

Arc Sensor inputs

One or two optical arc fault sensors type RA30 may be
connected to the RA23 Module. Refer to the RA30 Catalogue
Sheet for mounting options.

The number of sensors specified in the RA23 ordering code must
be connected to ensure correct operation of the sensor supervi-
sion function.

If only one sensor is connected to the two sensor version the
supervision output will indicate a sensor fail condition.

If two sensors are connected to the one sensor version the
supervision output will indicate a sensor fail condition.

Figure 2.7/30 RA30 Arc Fault Sensor — front and back

DIN rain mount enclosure

The ARC Fault Interface Module is enclosed in a compact enclo-
sure sealed with thermally conductive potting compound. The
module is designed for DIN rail mounting.

Figure 2.7/31 RA23 Module depicting four (4) front screw terminals
and two (2) top entry flying leads

Terminations

Terminal 1: DC negative

Terminal 2: DC positive

Terminal 3: RA30 arc fault in (Non polarized)

Terminal 4: RA30 arc fault in (Non polarized)

Blue lead: Arc fault trip output - negative

White lead: Supervision status output - nega-
tive

Mounting

DIN rail mounting of multiple DIN rail modules allows for a
compact installation close to the protection relay status inputs.
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Wiring should be kept as short as practical to minimize the
circuit resistance and possibility of noise on the protection relay
status input.

Figure 2.7/32 Array of 7 x RA23 modules

Optical sensitivity

~10,000 Lux* for white light at normal incidence to the detector

window(s) as depicted below:

Front Liah
3 “ Detector @ Solgrct;é

Light () Rear 1530 [A] & [B]"
' é'» Detector, models
A 1530 [B]

models only

i

Figure 2.7/33 RA30 Arc Sensor

As the illuminace of diffuse ambient sunlight falls in the range
5,000 to 10,000 Lux, this will not normally be sufficient to
trigger the RA23 Module. The luminous intensity from the sun
at noon at the equator however is ~100,000 Lux which will be
sufficient to trigger the RA23 Module so measures should be
made to avoid this situation.

Detector spectral response

100%

7 N\
50% / \
/ \

70%

60%

50% . . . ; .
500 700 800 900  1.000 1100 1200
Wavelength (nm)

Figure 2.7/34 Arc detector spectral response

* Due to the relatively high sensitivity of the detector to IR
wavelengths the type of light source employed for sensitivity
testing will have a major effect on the results obtained. Sensi-
tivity testing should therefore be conducted using a 50-75W
halogen lamp with an integrated aluminum reflector.

System supervision

A CPU software watchdog monitors the system and in the event
of an abnormal condition will automatically perform a soft
restart.

Should this restart not clear the abnormal condition the system
will revert to a safe mode with the outputs disabled. This will
cause the self supervision healthy signal to be lost and the
abnormal condition detected and reported by the protection
relay via it's ARC supervision status input.

A front panel green LED is illuminated on the RA23 Module
under normal conditions. This LED is switched off in safe mode.

Minimum Arc duration

The minimum arc “flash” duration required to guarantee opera-
tion of the output contacts is 0.5ms.

Trip signal reset time

Once operated the trip output signal is self reset with a
minimum dwell time of 100 to 120m:s.

Technical Data
Auxiliary supply burden (At 110V DC)

Monitoring mode: Less than 0.75W
Arc fault detected: Less than 1.5W for 2 s

Auxiliary supply

The Arc Module is suitable for use with the following nominal
auxiliary supplies. A tolerance of -20 % to +20 % must be
maintained to ensure correct operation and to avoid thermal
damage.

24V DC
32V DC
48V DC
110V DC
125V DC
220V DC
240V DC
250V DC

Optical Arc fault detection operate time

An arc fault trip signal is output in less than Tms.

Output circuit

Dedicated non-isolated outputs are provided to connect to over-
current protection relay status inputs. Upon detection of light
intensity greater than the pick—up threshold a solid state switch
connects the OV rail to the relay status input.
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Output ratings IEC60255-0-2 Radio frequency interference IEC60255-22-3

The Arc Module outputs are designed for connection to dedi-

cated protection class binary status inputs only. They are not 10Vim, 8070 1,000Mhz No mal operation
suitable for direct tripping applications of auxiliary relays or )
circuit breaker coils. Fast transient IEC60255-22-4

The following ratings are conservative and are suitable for appli-
cation with status inputs employed on many modern protection
relays such as the Reyrolle 7SR1 and 7SR2 platforms.

Supervision output

4kV, 5/50ns, 100KHz repetitive No mal operation

Insulation coordination IEC60255-5

Impulse voltage withstand test 5kV 1.2/50us 0.5J

Open circuit voltage: 125 % of nominal Dielectric test 2.0KV,y, for 1 minute
Maximum current: 15mA for 20 ms
4mA continuous Between all terminals and earth.

. The earth point is defined as the DIN rail mounting bracket.
Arc trip output
There is no isolation between any of the output terminals or

Open circuit voltage: 125 % of nominal flying leads.

Maximum current: 15mA for 20 ms They should be considered as the same group.
4mA continuous Conducted RFI [EC60255-22-6
Auxiliary supply IEC60255-11 10V, 0.15 to 80MHz No mal operation
Allowable breaks / dips in supply <20 ms Temperature range IEC68-2-1/2
Collapse to zero from nominal
voltage Operating: -10 to +55°C
Storage: -25 to +75°C

High Frequency disturbance IEC60255-22-1 Class Il

Humidity IEC68-2-78

2.5kV TMHz common mode No mal operation

1.0kV 1MHz differential mode 40°C and 93 % RH non condensing

Electrostatic discharge IEC60255-22-2 Class Il

8kV air discharge No mal operation

One (1) Sensor open circuit | OFF OFF FLASH OFF
Two (2) Sensors open circuit | OFF OFF FLASH OFF
One (1) Sensor short circuit | OFF OFF FLASH OFF
on power up

Two (2) Sensors short circuit | OFF OFF FLASH OFF
on power up

Arc trip >500ms (Continuous | ON OFF FLASH OFF
arc pick up)

Arc trip current limit ON for2's OFF for 100 ms OFF for 2 s OFF for 2 s
exceeded

Supervise output current OFF OFF FLASH - PAUSE - FLASH OFF
limit exceeded

Power supply fail OFF OFF OFF OFF
CPU fail OFF OFF OFF OFF
Single sensor software identi- Three (3) flashes at startup
fication

Dual sensor software identifi- Four (4) flashes at startup

cation

Arc Module status table
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Ordering Information - 7XG3123 Arc Fault Interface Module

ArcFaultinterfaceModsle |7 X |G 31 2|3 -6 oA 0 0 - 0 A A O
[ A T T O

T T I
RA23AcFaultinterfaceModule  [2]3] Jifif | [ [ | [ | | |
sensorwputs Qi ] 1 1] ||
Twosensorinputs J2yi[ [ [ | [ | I |
Operating Voltage i | [ | [ | | |
svoe s/ | [ | | [ | ||
joovec__________________________________Jol | [ [ | [ | | |

2o [f I [ ] | | ] | |

250V DC H
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7XG3124 Arc Fault Monitor Relay

Figure 2.7/35 RA24 Arc Fault Module

Features

® Up to 16 arc fault sensors

® 2 x High speed arc fault tripping duty contacts

® Trip indication LED for each arc fault sensor

® Arc sensor supervision with sensor fail LED for each zone
® 10Base-T / 100Base-TX port

® Optional 100Base-FX port

e System configuration via web browser

® |[EC61850 GOOSE capable

® Up to 16 independent arc fault SARC logic nodes

e Self-supervision watchdog with healthy LED and alarm
® Wide range auxiliary supply

Introduction

Arc fault protection is a technique employed for the clearance of
arcing faults on low voltage panels, MCC's, BUS bars and within
metal clad switchgear and associated cable boxes.

Conventional current based protection techniques are at times
challenged by the nature of arcing faults, and can result in slow
protection clearance times. Slow protection clearance times
increase the risk to nearby personnel and increase the degree
of damage to plant and equipment.

By employing an optical detection technique, Arc Fault Protec-
tion results in fast clearance of arcing faults.

With the added benefit of IEC61850 Goose Messaging, the RA24
(ReyArc24) is a scalable solution capable of being employed

in the most challenging applications with reduced engineering
overhead.

With the flexibility of the IEC 61850 standard ARC tripping with
current checking or ARC tripping with operational interlocks are
able to be implemented with ease.

< Enargy released by arc fault >
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Figure 2.7/36 Energy release due to electrical arcing faults

Arc Fault - Cause and Effect

Medium voltage switchgear and associated bus bars are a key
element in the power supply chain. Existing protection systems
operate effectively and quickly under most fault types but arcing
faults may lead to slow operating times.

Due to the resistive nature of an arcing fault the associated
fault current is likely to be lower than for a bolted short cir-cuit.
Instantaneous overcurrent protection is set to operate above
network energisation currents and motor starting currents, the
fault current due to an arc may be lower than this.

The consequence of these conditions is that a protection

system based solely on over-current detection cannot effectively

discriminate between normal system currents and an arc fault

condition:

® Moderate to low arc fault currents may not operate the
instantaneous trip stage of a standard over-current relay

® For a Moderate to low arc fault current the trip time of the
over-current IDMT stage will be too slow

Arcing faults in metal clad switchgear and associated Bus bars
may occur for a number of reasons:

e defective or ageing insulating materials
® poor bus or cable connections

® poor maintenance

® human error

® ingress of moisture, dust or vermin

® abnormal service conditions

The degree of damage caused by arcing depends principally on
the duration of the arc. If an arc lasts only 100ms, the switch-
gear needs to be checked and the insulation resistance meas-
ured before power can be re-established. With a 200ms arc,
the power supply will be interrupted; the switchgear must be
checked; power is re-established only after minor repairs. In the
event of a 500ms arc the supply is interrupted, metal parts of
the switchgear are destroyed and poisonous gases are emitted.
A 1s arc destroys most of the switchgear and may cause a fire,
injury to personnel and damage to property.

Arc Flash Detection Principle

An arcing fault results in an intense and rapid discharge of light
from the arcing source. The light discharged from an arcing fault
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will typically be several thousand times normal ambient lighting
levels.

The RA24 arc Fault Detection system optically senses the pres-
ence of an arc by the means of RA30 optical sensors connect-ed
to the RA24 monitor.

Very fast ARC detection is achieved using this technique, and
protection operation times of <10ms are achievable.

Arc Fault Protection with Current Check

For system security purposes, the optical ARC detection may
also be supervised by an external Instantaneous Current Check
element to confirm fault detection.

ARCFLA 3H DETECTED
TRIP BREAKER

Figure 2.7/37 High speed AND logic employed to discriminate an arc
flash fault

Integration with Reyrolle Overcurrent Relays

The Reyrolle 7SR11, 7SR12, 7SR210 and 7SR220 overcurrent
relays have a dedicated Arc Fault Detector protection function
(50AFD). This function uses a time optimised algorithm to check
an arc flash input against a current input for the fastest possible
operation time in the event of an arc fault.

S0AFD

Disabled
Enabled

AFD Zone 1 Flash I E'—{AFD zone 1

AFD Zone 1 Flash ’

T

|

|

| Arc Detector
| Binary Input
|
|
|

IAFD Zone 6 Flash .[ El—{AFD zones

AFD Zone 6 Flash ’

50 AFD PhA
50 AFD PhB
50 AFD PhC

Figure 2.7/38 50AFD arc flash protection function logic

Arc fault protection compliments existing conventional overcur-
rent and differential protection schemes and is easily imple-
mented into both new and existing installations.

Figure 2.7/39 Consequences of arcing faults

Arc Sensor Location

The number and location of optical arc sensors is dictated by
the switchgear and bus bar design and the length of the switch-
board.

In most indoor metal clad switchgear the bus bar chamber is

a continuous chamber between panels only broken into segre-
gated sections at a bus section breaker and as such the strategic
placement of one or two arc sensors in each bus bar chamber
run is normally adequate.

Some indoor metal clad switchgear may segregate the bus
chamber of each panel from the next via insulated bus chamber
side barriers per panel, if this is the case then each bus chamber
per panel would need to be monitored by at least one arc
sensor.

Isolating switches between bus bar sections need to also be
considered and appropriate tripping zones created to ensure
isolation of the faulted section.

In large enclosures the arc sensors should be placed at approx-
imately 5m intervals. RA30 arc sensors are also available with
dual optical detectors to allow detection of an arc in both direc-
tions.

The intense light produced by an arcing fault is strong enough
to be picked up on by the sensors by its reflection off the switch-
gear walls. Therefore, direct line of sight of the fault is not
usually required, making exact sensor placement less critical.

IEC61850

Substations, power plants and distributed energy resources all
over the world are now implementing protection, control, auto-
mation and condition monitoring functions in Power Automa-
tion Systems (PAS) according to the IEC61850 Standard.

The open architecture and high speed GOOSE messaging avail-
able through the implementation of IEC61850 make it an ideal
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platform on which to base a scalable, selective and flexible arc
fault protection scheme for any power system configuration.
The RA24 system provides a comprehensive solution for the
protection of arcing faults in metal clad air insulated switch-gear
and bus bar systems based on the IEC61850 Standard.

The arc is detected using an optical sensor and the signal

input to the RA24 arc monitoring system. The RA24 generates
IEC61850 GOOSE messages which are broadcast via the station
bus LAN. Intelligent IED’s are employed to subscribe to the arc

fault GOOSE messages and generate tripping signals to the
appropriate circuit breakers based on tripping logic that takes
into account pre-determined system configurations. The RA24
may be connected directly to an IED using a cross over cable
or alternatively through a Station Bus Lan as per the typical IED
topology shown below.

An IEC61850 based Arc Fault Solution will achieve reduced engi-
neering overhead compared to a conventional hard wired alter-
native.

1008801004 1831 Ma1 88004

IED
< IEC61850 Station Bus Lan
T T
RA24 IED
. '
3
Figure 2.7/40 |EC 61850 based arc fault solution
Functional Description gAr(qu\lRe\ay-w&ﬂgurxlinl;rmn;imlnlemelExpl(E =
X . 6@ - I‘E‘ http://192168.0.220/ipc hitrn <[4+ % J[ £ sterting stength resutts » -
Web Based Conflquratlon s Favorites 5% ] Web Slice Gallery v -
Configuration of the RA24 Arc Fault Monitor is carried out using SRR e L B8 DB - Py sy Tk @
a web browser interface. Connection is made between the RA24 IP Configuration

REYROLLE

and a PC using a standard Category 5 patch cable with RJ45
electrical plugs.

Connect the RA24 port P1 to the PC Ethernet LAN port. Open a
PC browser using the default IP address 192.168.0.220

Ethernet Configuration

The current status of the device’s communications configura-
tion is shown in the browser interface.

SNTP Server Change SNTP server name (SNTP

server of the Station Bus Lan)
Changes re-sync. time in seconds
Change administration password

SNTP re-sync.
Password

Any changes are password protected and require entry of the
username (“admin”) and the password (default from the facto-ry
is “RMS”").

RJ45IP Address: 1921680220 piask: 255.256.255.0
Fibre IP Address: 1921681220  Mask 2552552550

IP Gateway: 1921680.254

RA24

Arc Fault

SNTP Senver: Resync 600 seconds| Change SNTP L. Relay Build

IP Configuration

Arc Configuration
©2013 RMS Fiy Lig Arc Status
i Help

Web application

€. Local intranet | Protected Mode: Off 43 v ®10% -

Figure 2.7/41 RA24 IP Configuration screen
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Arc Configuration Screen

The current status of each ARC detector is shown. To make the
web page follow the ARC status in real time, tick the Automatic
refresh button.

Arc Configuration:

Each individual ARC sensor can be configured as follows: ‘Armed’
or ‘Disabled’ by clicking on the state column (Affects both
IEC61850 Goose outputs and the hardware trip contacts)

Arc States

The following list defines the possible ARC states:

® Disabled: Sensor not connected or disabled

® Armed: Ready to detect an arc fault

® Failed: Arc sensor supervision failure

® Tripped: Arc detected

e |nitializing: Arc sensor initializing (transitory)

® Stuck: Arc sensor stuck on, i.e. continuously picked up

® |ncluded: Determines whether a sensor is allocated to the
relay

® Trip outputs (Yes or No)

Each individual arc sensor provides the following status:

Trip: Indicates when the arc sensor LED
Flag is asserted (Yes or No)
Count: Retains a count since power on

of how many times arc sensor
has been tripped. This count can
be reset to 0 by clicking on the
counter.

/& Arc Configuration - Windows Intemet Explorer — " B

-
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Figure 2.7/42 RA24 Arc Sensor Configuration screen
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Figure 2.7/43 ICD editing screen

IED Capability Description (ICD)

The ICD is utilised in IEC61850 Substation Project Development.
The RA24 ICD model contains the following logical nodes:

® A standard IEC61850-5 SARC (Monitoring and diagnostics for
arcs), for each of the 16 Arc detectors. These cover an indi-
vidual Arc fault detection, fault counter and detector health.
Also, each Arc detector can be enabled or disabled using the
SARC Mode.

® A configuration GGIO that can be used to configure the inclu-
sion of each Arc detector in the single Alarm output relay of
the RA24, as an alternative to the web page.

® A run-time GGIO that allows the front panel LED state for each
Arc detector to be observed and cleared via [EC61850, as well
as observing the state of the Alarm and Sensor Fail relays
remotely.

® A Logical Node 0 (LLNO), that observes name plate in-forma-
tion about the device and overall device current behaviour.
A global block can be set and unset via IEC61850 using the
LLNO Mode

The structure of the ICD file may be viewed using third party ICD
browsers.

There are two .icd files that can be downloaded from the Rey-
rolle website. Descriptions of both files are provided below:

The 1S24.cid can be used as-is on the RA24 and has a default
set of 16 separate Goose messages, one for each FADet point
with stVal and Quality included in the Goose. However, The IP
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address within this file, must match the IP Address configured
on the RA24.

The 1S24-bare.icd has an ICD extension as it is intended for
importing into site configuration tools which can add specific
Goose to it (with whatever VLAN, Versioning etc. required). The
Tool can then export a CID file for use on the RA24. Please Note:
On the RA24 itself, it must be called 1524.cid.

IEC61850 Project

The IEC61850 standard permits the integration of the RA24 into
a substation project incorporating any third party CB manage-
ment IED.

The RA24 is modelled under IEC61850 with a Logical node
model defined by a IS24.icd file. This file can be imported into
your IEC61850 system configurator and incorporated into an
IEC61850 project.

Examples of an IEC61850 Substation project incorporating a
RA24 into an ARC Fault Protection scheme and CB Management
Logic utilising subscribed Goose messages from the RA24 are
shown below.
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Figure 2.7/44 Reydisp Manager IEC61850 project editing and Reylogic screens

Arc Sensor Function

The RA30 is an optical sensor that responds to the flash of light
emitted during the incidence of an arcing fault. Onset of the
light flash and detection by the RA30 occurs in a few ms.

Refer to the RA30 Technical catalogue sheet for further details.

RA30 Point Sensor Inputs and Indicators

A red LED is provided for each arc sensor input to indicate:
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Trip: LED illuminates solid on detection
of an arc fault. Resets when the
front panel reset button is pressed
or voltage pulse applied to remote
reset status input. Individual flags
can also be observed and cleared
via IEC61850.

Fail: LED Flashes to indicate failure of
RA30 Arc Fault Sensor in zone.

Figure 2.7/45 Point arc sensor LED’s and terminals

Arc Trip Output Contacts

The RA24 provides two (2) high speed tripping output contacts.
These may be employed for local tripping functions and for
system testing purposes. Each sensor input may be set to trip
either of the output contacts.

The arc trip contacts will self-reset after a 2s delay. The trip
indication LED is reset either by pressing the front panel reset
button, via the remote reset status input or via IEC61850
control.

Figure 2.7/46 Arc trip output contacts and trip LED

Arc Trip Blocking Input

The RA24 provides a status input to enable a global block of
all arc fault detection sensors. Application of a control voltage
within the specified range will activate this function and ener-
gize the Global Arc Block LED.

Figure 2.7/47 Global arc block input and LED indication

Arc Detection Reset Time

Effect of multiple arc trips.

A delay of 2s is required to reset the RA24 after an initial arc
sensor trip. Subsequent arc detection will cause the trip out-puts
to re-operate.

Remote Reset

A remote reset status input is provided to reset the arc trip LED's.

X RX | RX
B Lo

Figure 2.7/48 Remote reset binary input - flag reset

Optical Arc Sensors

The RA30 optical arc sensors are the heart of the system and are
available for application with the RA24.
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Details on the function and sensitivity of these sensors may be
found in the specific Technical catalogue sheet.

Point Sensor Supervision

To monitor the integrity of the wiring between the RA30 arc
sensor and RA24 Arc Monitor, continuous 2mA supervision
current flows between the units.

If the sensor supervision current is not detected for 1s the
Sensor Alarm contact will operate and the Sensor Alarm LED
will illuminate solid.

The affected sensor(s) will be indicated by the front panel
sensor LED 1-16 flashing. The associated IEC61850 Arc Fault
Quality will change to questionable.

Arc Sensor Continuously Picked Up

High ambient light levels may cause a RA30 to be continuously
picked up. This condition could occur for example if the CB cable
box cover was left open in very high ambient light level condi-
tions. A non-arc fault over-current pick up would then result in
an arc fault trip operation.

To avoid possible mal operation due to this condition, the RA24
is designed to automatically disable the arc fault tripping func-
tion if the RA30 sensor is picked up for >10s. The RA24 Sensor
Alarm contact will operate and Sensor Alarm LED will illuminate
solid until the ambient light level problem is corrected. The
RA24 will then perform an arc sensor test function and automat-
ically reset.

The affected sensor(s) will be indicated by the front panel
sensor LED 1-16 flashing.

Sensor Fail Alarm

A common Sensor Fail Alarm contact is provided.

Figure 2.7/49 Sensor fail alarm LED and output contact

Self-Supervision Service Alarm

A change over alarm contact is maintained in the energized
state when all of the following conditions are met:

® The auxiliary supply is applied
® The internal 5V DC rail is within acceptable limits

® The CPU hardware watchdog maintains a pulsing output

® The Service Alarm LED will be energized for a CPU fail condi-
tion.

Figure 2.7/50 Self-supervision service alarm

System Status

LED's are provided to indicate auxiliary supply and Ethernet
activity.

Figure 2.7/51 System status LED's

Device Earth Terminal

The RA24 provides a device earthing terminal.

Figure 2.7/52 Device earth terminal

Rating Plate and Flag Reset

The rating plate is clearly identified on the front panel.
A reset button is provided to reset the arc trip LED's.

This button also has other functions to initiate warm boot and
cold boot to restore factory default settings. Refer to the User
Guide for details.

Figure 2.7/53 Relay rating plate and reset button
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Customer Specific Labels

Provision for a slide-in customer specific label is provided on the
front panel.

TX RX|RX T
A B C

Figure 2.7/54 Default slide in label

Ethernet Communication Ports

The RA24 provides the option of either one or two high speed
Ethernet port options for connection to an IEC61850 compliant
station bus local area network (LAN).

Standard Port: The standard port employs an electrical interface
with an RJ45 connector and supports 10Base-T / 100Base-TX.
The port may be utilised for either IEC61850 Goose messaging
purposes or for device configuration.

Optional Second Port: An optional second port employs a plug-
in optical fibre port and supports 100Base-FX.

The two port option allows one of the ports to connect to an
IEC61850 station bus LAN for Goose messaging purposes and
either port may be utilised for device configuration.

R1-45 I
LTI

Figure 2.7/55 Standard single port 10Base-T / 100Base-TX

Interface

Figure 2.7/56 Optional dual port 10Base-T / 100Base-TX + 100Base-FX

Application Diagram

CB HAMBER
DETECTIONZONH

d | CTVT&CABLE
| ' TERMNATON ZONE

I =

F
E

Figure 2.7/57 Single bus circuit breaker

Single Bus Switchgear

Single busbar switchgear systems are prevalent at medium
voltage levels. The complexity on the protection required to
mitigate arc flash faults is dependent on the Bus configuration.
The diagram above depicts a typical circuit breaker arrangement
in a single bus scheme.

Single Bus and Switchgear Arc Protection

The diagram below depicts how the RA24 may be applied for arc
fault protection on a single bus bar configuration.
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REYROLLERM RA24
CB CONTROLLERIED's
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ARC FAULT IED
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i

D INCOMER ZONES BUS COUPLER ZONE
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D BUS ZONES D FEEDER ZONES
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(A1 to A2)
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— IEC61850 OPTICALARC
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Figure 2.7/58 Single bus scheme

Technical Data
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Figure 2.7/59 Single bus circuit breaker

Dual Bus Switchgear

Double busbar switchgear systems present additional challenges
for protection against arc flash faults due to the number of

arc fault protection zones and multiple operating configurations
possible. The above diagram depicts a typical circuit breaker
arrangement in a double bus scheme.

Double Bus and Switchgear Arc Protection

The diagram below depicts how the RA24 may be applied for arc
fault protection on a double bus bar configuration.
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Figure 2.7/60 Double bus scheme

Compliance Data

Auxiliary Supply

Nominal voltage Operating Range

24132148 20-70V dc
b110/125/1220/240/ 250 80-275V ac [ 88-300V dc
Allowable breaks/dips in supply 20 ms

(Collapse to zero)

Burden - Quiescent 8W at 110V dc

Burden - Maximum 15W at 110V dc

Binary Inputs

Voltage Range

Operating Current
DC Operate Time

AC Operate Time

Function

18-275V ac/ 18-300V dc

10mA pickup for 1 ms
Reducing to 1.5mA after 4 ms
<4 ms pickup

<16 ms dropout

<23 ms pickup

<33 ms dropout

Enable on the application of a
control voltage
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Output Contacts

Operating Voltage
Operating Mode
Operate Time
Release Time
Making Capacity
Carry Continuously
Make and Carry
L/R <40 ms and < 300V
Breaking Capacity
AC Resistive

AC Inductive

DC Resistive

DC Inductive
Minimum Load

Arc Fault Point Sensor Inputs

Number

Type

Connection

Zones

Supervision duration

Trip Contact Operate Time
Reset Time

Goose Response

GOOSE Response

Insulation IEC 60255-5

Any Terminal and Earth

Between Independent Circuits

Across Normally Open Contacts

Voltage free
Self-reset

7 ms

3ms

8A acordc

20A acordcfor0.5s
30Aacordcfor0.2s

L/R < 40 ms and < 300V
2,000VA

250W at p.f. < 0.4 60W
30W at LIR <40 ms

50W at LIR <10 ms
100mA = 12V

16

RA30 point sensors
Electrical termination
Upto 16

Continuous

<10 ms (Typically <7 ms)
2s

<3 ms to first publish

2.0kV ac rms for 1 min
5.0kV 1.2/50us 0.5J
2.0kV ac rms for 1 min

5.0kV 1.2/50us 0.5J
1.0kV ac rms for 1 min

High Frequency Disturbance IEC 60255-22-1

Common (Longitu- 2.5kV
dinal)
Differential (Trans-
verse)

1.0kV

No mal-op.

Electrostatic Discharge IEC 60255-22-2 Class 3

Contact Discharge  6.0kV

No mal-op.

Fast Transients IEC 60255-22-2 Class A

5/50ns 100kHz 4.0kV

Surge Immunity IEC 60255-22-5

Between all Termi-  4.0kV
nals and Earth
Between any 2.0kV

Two Independent
Circuits

No mal-op.

No mal-op.

Conducted Radio Frequency Interference IEC 60255-22-6

0.15 to 80MHz 10V rms

No mal-op.

Radiated Immunity IEC 60255-22-3 Class Ill

80MHz to
2,760MHz

10Vim

Temperature I[EC 60068-2-1/2

Operating Range
Storage Range

Humidity IEC 680068-2-78

Operating Range

IP Rating IEC 60529

Installed

No mal-op.

-10 to +55 degrees Celsius
-25 to +70 degrees Celsius

40 degrees Celsius and 93 % RH
non condensing

IP4x

Vibration — Sinusoidal IEC 60255-21-1 Class |

Vibration Response 0.5gn No mal-op
Vibration Endurance 1.0gn

Shock and Bump IEC 60255-21-2 Class |

Shock Response 5gn, 11 ms No mal-op
Shock Withstand 15gn, 11 ms

Bump Test 10gn, 16 ms

Seismic IEC 60255-21-3 Class |

Seismic Response 1gn No mal-op

Mechanical Classification

Durability

>10° operations at no load
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element performance specification on relay used for more infor-

Arc Flash & Overcurrent Operation Time
mation.

The circuit breaker trip time will be dictated by the relays
overcurrent element operation time. Please see the overcurrent

Front Panel

Auxiliary Arctrip High speed

supply and
Earth input| blocking input arc trip output
contacts

fail alarm

IEC 61850 ports

Fibre LC connector

point arc sensor inputs 48x M3 screw terminals for
electrical & sensor

Trip & fail LED indicators connections

Figure 2.7/61 Front panel layout, 16 point sensor version with 100base-FX Ethernet port

provided. Terminal numbering is clearly identified and graphics

Wiring Diagram
are provided to visually represent the connection function.

Wiring and Termination

Sturdy M3 screw terminals are provided suitable for one or
two ring terminals. Multiple chassis earthing points are also
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Figure 2.7/62 Wiring diagram

Arc Sensors

RA30 Point Sensor Connection

16x RA30 point arc sensor inputs are provided.

Each sensor operates independently with a common connection
shared between each pair of sensors to reduce the total number
of terminals required.

—

Each sensor pair is wired to 3 M3 terminal screws with the
centre screw being common.

The RA30 sensor wires are colour coded but are not polarity
sensitive.

Figure 2.7/63 RA30 sensors
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RA30 Shielded Cables Dimensions

Shielded cables are recommended when the length of the RA30 Surface or DIN Rail Mounting
cable connections exceed 6m.

M3 earth studs with nuts and lock washers are provided on the
RA24 chassis in two (2) positions - one to the left of terminal 1
and one to the right of terminal 24 - to allow connection of the
optional RA30 sensor cable shields.

Foy
Va?

/4_/

Figure 2.7/64 RA30 sensor wiring using shielded cables
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o o |

Figure 2.7/65 RA24 dimensions and mounting points

Accessories Refer to the RA30 Technical catalogue sheet for details

DIN Rail Mounting

The RA24 has provision to fit two (2) DIN rail mounting kits.
These “DIN Rail Mount” option must be specified at time of order
4 x M4 self-threading mounting screw kit

Accessories Supplied with Each Device

4 x M4 self-threading mounting screw kit
I1S30 Arc Fault Point Sensor

The RA30 sensors are ordered separately.
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Ordering Information - 7XG3124 Arc Fault Monitor Relay

|

Arc Fault Monitor Relay

_\
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-
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-
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©lw
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o
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Category

Arc Protection

w —|— w &

S |—|—|=|lwu

Device

RA24 Arc Fault Monitor

N — —|— —= N
N —|— = —|— | DN

Network Connection

Single port 10Base-T/100Base-Tx

Dual port 10Base-T/100Base-Tx + 100Base-Fx

N === [—=|=|—=|—=[—|—=| o]

Operating Voltage

20-70VDC

88 - 300V DC/88 - 275V AC

| E>|—|—|—|—|—|—=|——=|—|—|—|—| O] v

Mounting

Surface Mount

DIN Rail mount (supplied with mounting hardware)

w > —|— == === === === —|— D
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7XG3127 Arc Fault Monitor Relay

- Figure 2.7/66 RA27 Arc Fault Module
2.7

Features

High speed arc fault detection for metal clad air insulated
switchgear utilizing optical sensors.

® | ess than 5 ms arc detection and tripping time

® Four (4) point sensor inputs

® Optional linear sensor input

® Compact case, size 2, 2U high

e Surface or rail mount

® Flush panel or rack mount

® Three high speed tripping zone outputs

® Front panel reset

e Continuous arc sensor supervision

e Integrated self-supervision with fail alarm contact

® Three (3) auxiliary supplies ranges available covering 24-125V
ac ordcand 220 to 250 Volts dc nominal

Overview

Arc fault protection is employed for the clearance of arcing
faults on low voltage panels, MCC's, Busbars and within metal
clad switchgear and associated cable boxes.

Conventional current based protection techniques are at times
challenged by the nature of arcing faults and can result in slow
protection clearance times. Slow protection clearance times
increase the risk of injury to nearby personnel and increase the
degree of damage to plant and equipment.

By employing an optical detection technique, Arc Protection,
results in fast clearance of arcing faults. When fitted in either
new installations or as a simple retrofit in existing installations,
the RA27 provides high speed detection and signalling of arc
flash hazards.

Arc Fault protection schemes may be implemented on an Arc
only basis, or alternatively a Current Check may be employed
where additional security is warranted.

A current checked scheme may be implemented by making
use of available protection relay logic and a fast acting instan-
taneous overcurrent element.

Description

The 7XG3127 Reyarc monitor device is packaged in a compact
2U high case that may be flush panel, rack or rail mounted.

The 7XG3127 device can use upto 4 point sensors (7XG3130)
and a single optical linear sensor (7XG3140), with 3 high speed
output tripping zones.

A plug in terminal block is provided to allow panel pre-wiring.

Healthy LED's

A front panel green LED is provided to indicate when the

relay is powered up and all connected arc sensors are oper-
ating correctly. Should any of the sensors become disconnected
the associated red supervision LED will be illuminated. Healthy
sensors will continue to operate normally.

Supervision Alarm Contact

The supervision alarm contact is picked-up when all monitored
circuits are in the HEALTHY condition. FAILURE of a supervision
circuit will cause the alarm contact to drop out to signal an
alarm condition.

Figure 2.7/67 Supervision LED Indication Arc Fault Monitor

Arc Trip Indication

A red LED is provided to indicate an arc trip event zone and the
type of sensor to assist with fault location.
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() A Zone1Trip -Pointsensors
() CZ Zone1Trip -Linear sensor
O A Zone 2 Trip - Point sensors

O C Trip L
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Figure 2.7/68 Trip LED Indication Arc Fault Monitor

This trip indication will remain latched until the front reset slide
or the remote reset input is activated. The associated output trip
contact(s) will also operate and self-resetin 1 s.

Reset Slide Switch

The reset slide switch is used for a number of functions:
® Reset trip LED’s (Fast operate and release)

® Restart the device when held for>2s

® To gain access to the rotary configuration switch

Calibration Indication

The Cal LED will commence flashing if the linear sensor fails the
automatic calibrate routine.

Display Relay Settings

To review the relay settings, lift and hold the reset slide switch
until a combination of LED’s commence flashing. 7XG3127-1
relay LED’s for the trip and sensor configuration will be displayed
in accordance with Figure 2.7/76. 7XG3127-2 relay LED’s for the
trip and sensor configuration will be displayed in accordance
with Figure 2.7/76 and alternating with the linear sensor trans-
mission length in accordance with Table 2.7/1.

Components

The 7XG3127 is designed to monitor remote optical sensors that
to respond to the flash of light emitted during the incidence

of an arcing fault. Onset of the light flash & detection by the
sensors occurs in a few ms.

Arc Sensors
7XG3130 Point Sensor RA30

The RA30 is an electrically wired point sensor suitable for appli-
cation in discrete compartments in metal clad switchgear and
cable ducts. When an arc is detected, the resistance presented
drops to a level where the current flow increases to approxi-
mately 20 mA. This increased current flow is instantaneously
detected by the relay & its trip output contacts close. Refer to
the 7XG3130 Technical Catalogue for further details.

Figure 2.7/69 7XG3130 Point Sensor

7XG3140 Linear Sensor RA40

The linear sensor may be applied to protect large volumes
where multiple point sensors would otherwise be required. A
separate linear sensor is required for each segregated protection
zone. Refer to the 7XG3140 Technical Catalogue for further
details.

Figure 2.7/70 7XG3140 Linear Sensor

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 349



Main Protection

Arc Fault Protection — 7XG3127 Arc Fault Monitor with Linear Sensor Support

Figure 2.7/71 Linear Sensor Connection to Arc Fault Monitor

Application

Switchgear ARC Flash Protection

Risk of arc fault damage exists at the CB cable termination and
in the CB chamber itself. The CB cable termination is particularly
at risk to ingress of moisture and rodent damage.

Upto 4 point arc sensors may be connected to the Arc Fault
Monitors.

Figure 2.7/72 shows an application where a single RA27 is
applied for the protection of the Cable box, CT chamber and

CB chamber using three sensors. In this configuration one arc
trip output is used to trip the feeder circuit breaker in the event
of an arc fault in the cable box / CT chamber. The second trip
output is set for independent operation to trip the BUS breaker
(BUS overcurrent check not shown), in the event of an arc fault
in the CB chamber.

Arc Fault Tripping Using Current Check

Fast operation of a tripping scheme usually results in reduced
system security. The arc detection method can however,
combine the RA27 optical detection technique with a traditional
overcurrent method to maximize system security particularly for
BUS bar protection schemes. Both conditions must coexist for
the trip condition to be met as depicted in Figure 2.7/73.

bre OVER-CURRENT
CB 1hole O +
SENSOR MONITOR
X
Tm:muwmr V4 7

Figure 2.7/73 Arc Sensor with Current Check

As the arc fault trip contact picks up considerably faster than the
overcurrent relay element, the CB trip time will be dictated by
the overcurrent relay performance.

Low Current Arcing Faults

Arcing faults can occur at low current levels & it is possible for
the overcurrent starter element to be set above this level when
an independent ARC OC element is not available. To avoid this
problem & obtain very fast clearance (< 10 ms), of an arc fault,
the RA27 arc fault trip contact may be wired directly to the
breaker operate coil. It should be noted that this method may
lead to reduced system security.

Existing Switchgear Applications

Trip Remote
CB

_| TripCB

A Sensor RA3D °——

Fy

A Sensor

A Sensor

The existing overcurrent relay protecting the feeder will
normally provide an independent output contact associated
with the start current setting of the relay. This output contact
will close when a phase or earth fault current is detected above
the threshold which starts the internal relay timers. This starter
element should be set for instantaneous operation so that it will
pick up in the order of 10-15 ms.

An Arc Fault Monitor relay is installed on the switchgear
panel adjacent to the protection relay. The RA27 is specifi-
cally designed for simple retrofit to existing panels or DIN rail
mounted within the instrument chamber.

The overcurrent relay starter contact may optionally be wired

in series with the arc fault detection trip output contact as
depicted in Figure 2.7/72. The resulting “AND” function trip
output is wired to initiate breaker trip in 10-15 ms in the event
that an arc fault is detected while the overcurrent start element
is picked up.

New Switchgear Applications

Figure 2.7/72 Arc Point Sensors with Current Check

For new switchgear installations a modern numeric feeder
protection relay is likely to be employed which will have
numerous programming and configuration options.
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The basic concept is the same as for the existing switch-

gear application described above except that the additional
features and flexibility of modern feeder protection relay allows
improved system integration.

Arc Detection Reset Time (Effect of multiple arc trips)

A delay of 2 s is required to reset the RA27 after an initial arc
sensor trip. Subsequent arc detection will cause the trip output
contacts to re-operate.

Arc Sensor Continuously Picked Up

High ambient light levels may cause a RA30 or RA40 to be
continuously picked up. This condition could occur for example
if the CB cable box cover was left open in very high ambient
light level conditions.

To avoid possible mal operation due to this condition, the RA27
is designed to automatically disable the arc fault tripping func-
tion if any sensor input is picked up for > 10 s. The RA27 alarm
contact will be set & the front LED flash alternate orange & red
until the ambient light level problem is corrected. The RA27 will
then perform an arc sensor test function & automatically reset.

Combined Bus Bar and Switchgear Arc Protection

Figure 2.7/74 shows an application where a single RA27 is
applied for the protection of the Cable box and CT chamber plus
the CB chamber and BUS chamber using a linear sensor.

In this configuration one arc trip output is used to trip the feeder
circuit breaker in the event of an arc fault in the cable box /

CT chamber. The second trip output is set for independent oper-
ation to trip the BUS breaker (BUS overcurrent check stage not
shown), in the event of an arc fault in the CB chamber or BUS
chamber.

Hardware Code and Configuration Settings

For the scheme depicted in Figure 2.7/74 to function correctly,
the RA27 arc fault modules need to be specified and configured
as follows:

7XG3127-1 1

@ 7XG3127-1 7
'm, 7XG3127-2 1

(Y]

RA27
Trip 1A CB
1
RA27
@[] o
Trip Bus ‘
Section CB &
1A CB
L4
Bus Section
CB
e — ™
— N — J
Trip Bus Trip Bus
ISection CB & Section CB &
IACB IACB
RA2 RAZ
Trip F1 CB Trip F2 CB

Figure 2.7/74 Link and Sensor Fibers Connected

Configuration

Arc sensor models

There are two models available:

® 7XG3127-1 Point sensor inputs only (Upto 4 x RA30)

® 7XG3127-2 Point Sensor inputs (Upto 4 x RA30) plus one
Linear optic sensor (RA40)

Arc Sensor Operating Modes

The RA27 has three operating modes:

1. Normal Operating Mode: The device starts up in this mode
when powered ON.

2. Setting Display Mode: With the slide switch held up for 2 s,
the device enters the display setting mode. 7XG3127-1 LED’s
for trip and sensor configuration will be displayed in accordance
with Figure 2.7/76. 7XG3127-2 is the same with alternating
LED's for linear sensor transmission length in accordance with
Table 2.7/1.

3. Configuration Mode: The configuration mode is entered
when a setting change is made by the adjustment of the rotary
selector switch. When this occurs the Green arc flash monitor
LED will commence flashing, refer to configuration selection
indication.
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Arc Monitor Function Configuration Mode

The RA27 may be configured to suit a wide range of arc flash
monitoring applications.

The configuration mode is set via a 10 position rotary switch
accessible when the front panel slide switch is operated as
shown in Figure 2.7/75. Positions 0-9 are employed for trip and
sensor function configuration.

The single digit configuration code required to set the function
mode is determined from matrix in Figure 2.7/76.

NOTE

®

l Note that the setting must be carried out with the
device powered ON as the LED’s provide feedback
and to allow the configuration to be stored on
completion of the setting process when the slide
switch is released. The operating mode position
can be changed using a small blade screwdriver,
rotating the switch to the required position

Figure 2.7/75 Front Panel Slide Switch and Configuration Switch

Configuration Selection Indication

As the rotary switch is adjusted the front panel LED’s respond by
changing to a unique position to allow easy setting verification
as per the following table.

Configuration Switch Setting
0 1 2 3 4 5 6 7 8 9
| | | | | | | | | |

Front Panel Indication During Function Configuration

TXG3127-1 7XG3127-2 Flashing
AT P . . 3 . . .
° .
=
U ° .
. .

Figure 2.7/76 Configuration Selection Indication
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Common Tripping Configuration

Common Tripping — All connected sensors are mapped to trip
contacts 1, 2, 3 and 4.

COMMONTRIPPING

7XG3127-1 Configuration Switch Setting | s
Sensor Q(\ e [ e T2
Common Tripping Scheme o 1 2 + L ]
Type L L o
[ :
N;mbﬂ of Input 1 7XG3130 0 1 1 102 M\ % L .
ensors n
e Ipur2  7XG3130 0 0 1 2 2 OIM "l e
1 o
Figure 2.7/77 Common Tripping Configuration 7XG3127-1
. ComonTRIPNG
- ;
7XG3127-2 Configuration Switch Setting 010 b [ ‘.
2 .
Common Tripping Scheme S_;;:‘;r 0 1 2 3 a4 e
z
R @ ol
’ )
Number of Linear  7XG3140 1 1 1 1 1 S -
Sensors Imputl | 7XG3130 0 1 1 1 2 M : i
S )
@meEd mputz  7XG3130 o o0 1 2 2 OIQME N
” L <& comm

Figure 2.7/78 Common Tripping Configuration 7XG3127-2

Zone Tripping Configuration

Zone Tripping — All sensors connected to INPUT 1 and LINEAR
are mapped to trip contacts 1, 2 and 3 for ZONE 1.

Zone Tripping — All sensors connected to INPUT 2 are mapped to
trip contact 4 for ZONE 2.

Zone RPN
:
7XG3127-1 Configuration Switch Setting . 5 § ™'
A s
Zone Tripping Scheme EaE 5 6 7 8 9 om ot f e e
e L2 s
| | | | |
;s
";"“"" o putl | 7XG3130 1 1 | 1 2 | 2 e
ensors - "
Connected Input2 | 7XG3130 | 0 1 2 12 01 s e e
—= 5 .

Figure 2.7/79 Zone Tripping Configuration 7XG3127-1

ZONETRIEFING

7XG3127-2 Configuration Switch Setting

6 7 8

3
— T

Zonet (— —3e w2
— L s

Ze conm:

@
E
. 2

Sensor

Zone Tripping Scheme Type

3¢

g

DN e — o

5

|
Number of Linear | 7XG3140 1
S Iputl | 7XG3130 1
0

| | |
N E
1 1 2 "
Eomeart] mput2 | 7XG3130 1 o | i .

zone2

|

2,
Genma]

Figure 2.7/80 Zone Tripping Configuration 7XG3127-2

7XG3127 with Linear Sensor Option

This section relates to the version and the configuration
required to operate with a 7XG3140 Linear Arc Sensor.

When connecting the linear sensor, the relay must be config-
ured with the correct setting corresponding to the length of
the optic fibre transmission section shown in Figure 2.7/82 and
listed in Table 2.7/1. The transmission section fibre must be cut
to one of the set lengths as specified in Table 2.7/1 within a
tolerance of 10 %.

This step should only be undertaken after the relay Function
Setting has been set as described under Function Configuration.

7XG3127 Linear Sensor Configuration

The linear sensor configuration is set via a rotary switch acces-
sible when the front panel slide switch is operated as shown in
Figure 2.7/75.

A 16-position rotary switch is employed for this version of
relays. Positions A-F are used to select the Transmission Section
Length setting in accordance with Table 2.7/1.

NOTE

®

l Note that the setting must be carried out with the
relay powered up so that the selected setting is
stored at the completion of the setting process
when the slide switch is released.

Arc Sensor Auto Calibration

When the arc monitor unit is powered up or a setting change
confirmed, a calibration routine is automatically initiated to
adjust the detection gain and threshold for the deployed sensor.

The output intensity of the supervision pulse used for the
calibration is set based on the Transmission section length
setting. If a suitable threshold cannot be set during calibra-
tion the calibration fail LED is illuminated to indicate that the
7XG3140 sensor connections and configuration setting should
be checked.

<1 meter

1 meter

5 meters

10 meters

20 meters

m m o N W >

30 meters

Table 2.7/1 Transmission Section Length Settings

Configuration Switch Setting
A B C D E F
I I I I I
Front Panel Indication During Function
Configuration
L ]
L
L]
L
L

L

L] L L] L L L

Figure 2.7/81 Configuration Switch Setting

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 353



354 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

Main Protection

Arc Fault Protection — 7XG3127 Arc Fault Monitor with Linear Sensor Support

Th

TestPulse Black Link Fibre

Arc Event Pulse

rough Panel

Optic Fibre

Couplers

Transiucent
E——

Arc Sensor Fibre

Transmission Section - Set Lengths as per Table 1

[ Receive Section - Maximum Langth 35 m

Figure 2.7/82 Example of Sensor Mounted Through a Panel and Looped

Back Internally for Maximum Coverage

Technical Data

Auxiliary Supply

Low Range Version

Nominal Voltage Supply AC/DC
(Shown on relay front panel label)

Standards Compliant Range

Absolute Range

Mid-Range Version

Nominal Voltage Supply AC/DC
(Shown on relay front panel label)

Standards Compliant Range

Absolute Range

High Range Version

Nominal Voltage Supply AC/DC
(Shown on relay front panel label)

Standards Compliant Range

Absolute Range

Allowable breaks/dips in supply
(Collapse to zero)

Burden - Quiescent
Burden - Maximum

Trip Outputs

Operating Voltage

Operating Mode

Trip Contact Operate Time

Reset Time

Making Capacity

Carry Continuously

Make and Carry LIR <40ms and <
300V

Breaking Capacity L/R < 40ms and
AC Resistive

AC Inductive

DC Resistive

DC Inductive

Minimum Load

Order Code F
24132148

19-85V dc

19-65V ac
18-100V dc

15-75V ac
Order Code G
110/125

45-165V dc

38-150V ac
36-200V dc

30-175V ac
Order Code H
22012401250

125-250V dc

94-240V ac

100-300V dc

75-275V ac

As per IEC 60255-26 *7.2.11

8W at 110V dc
15W at 110V dc

Voltage free

Self-reset

< 7 ms (Flash to contact closure)
1s

5A ac or dc

20A ac or dc for 0.5s

30A ac or dc for 0.2s
<300V

1,250VA

250VA atp.f.<0.4

75W

30W at L/IR = 40ms

50W at L/R < 10ms

100mA =12V

Supervision Alarm Output

Contact material

Operating Voltage

Isolation across open contacts
Make and carry

Peak inrush current
Switching voltage:

Maximum
Minimum
Minimum switching current

Arc Fault Sensor Point Inputs

Number

Type

Connection

Zones

Supervision duration

Arc Fault Sensor Linear Sensor

Number

Type

Connection

Zones

Supervision duration
Supervision interval

Electrical Tests

Ag (Au Clad)

Voltage free

1 kV rms

0.5 A continuous at 125 V ac
2A

220V dc/ 250V ac

10 mV dc
10UA

4
7XG3130 point sensors
Electrical termination
Tor2

Continuous

1
7XG3140 linear sensors
Rx and Tx optic fibre ports
1

<1ms

2.5 minutes

ACand DC Voltage Dips (IEC 60255-26, #7.2.11)

Acceptance criterion C

Dip to 0% of residual voltage DC: 20 ms
Acceptance criterion A AC: 1 cycle 50/60 Hz
Dip to 40% of residual voltage DC: 200 ms

AC: 10/12 cycles 50/60 Hz

Dip to 70% of residual voltage

Acceptance criterion C

DC: 500 ms
AC: 25/30 cycles 50/60 Hz

AC and DC Voltage Interruptions (IEC 60255-26, #7.2.11,

Acceptance criterion C)

Drop to 0% of residual voltage

AC component in DC (Ripple) (IEC 60255-26, #7.2.12, Accept-

DC:5s
AC: 250/300 cycles 50/60 Hz

ance criterion A)

15% of rated DC value

100/120 Hz, Sinusoidal
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Gradual Shut-down/Start-up (DC Power Supply) (IEC 60255-26,

Shock and Bump IEC 60255-21-2 Class |

#7.2.13, Acceptance criterion C)

Shut-down ramp
Power off
Start-up ramp

60s
5 min
60s

Clearance and Creepage Distances (IEC 60255-27, #10.6.3)

Pollution degree
Overvoltage category
Rated insulation voltage

Clearances and Creepage Compli-
ance

2

1]

300V rms or dc

CAD drawings assessment

Insulation (IEC 60255-27 #10.6.4)

Type
Between any terminal and earth

Between independent circuits

Across normally open contacts
Protective Bonding Resistance

Level 3
5kV 1.2/50 ps 0.5 J

3 pulses of each polarity
2.0 kV ac rms for 1 minute
5kV1.2/50 ps 0.5J

3 pulses of each polarity
2.0 kV ac rms for 1 minute
1.0 kV AC RMS for 1 min
<0.1Qat20A

Electrical Environment and Flammability (IEC 60255-27,

#10.6.5)

Single-fault condition
Maximum temperature of acces-

Assessment
Metal parts: < 70 °C

sible parts at ambient temperature  Non-metallic parts: < 80 °C

+40°C

Flammability of insulating mate-
rials, components and fire enclo-
sures

Assessment

Reverse Polarity and Slow Ramp Test (IEC 60255-27, #10.6.6)

Maximum voltage dc
Minimum voltage dc
Ramp down/up gradient

Mechanical Environment

V start-up + 20%
V shutdown - 20%
1 Vimin

Vibration — Sinusoidal IEC 60255-21-1 Class |

Vibration response in
each of 3 axes
Vibration endurance in
each of 3 axes

0.5gn peak 1 sweep cycle <5 %
10-150Hz
1.0gn peak 1 sweep cycle <5 %
10-150Hz

Shock response in each ~ 5gn, 11ms, 3 pulses in <5%
of 3 axes each direction
Shock withstand in each  5gn, 11ms, 3 pulses in =5%
of 3 axes each direction
Bump test in each of 3 10gn, 16ms, 1,000 <5%
axes bumps in each direc-
tion10gn, 16 ms

Seismic IEC 60255-21-3 Class |
Seismic response, Hori-  1gn 1 sweep cycle <5%
zontal on each axis 1-35Hz
Seismic response, 0.5gn 1 sweep cycle
Vertical 1-35Hz
Atmospheric Environment
Temperature IEC 60068-2-1/2
Operating Range -10°Cto +55 °C
Storage Range -25°Cto +70°C
Test Duration 16h at top and bottom tempera-

tures

Humidity IEC 680068-2-78

Operational test

Test Duration

IP Ratings IEC 60529

Type
Installed

Mechanical Classification

40 °C and 93% relative humidity
non condensing

16h at top and bottom tempera-
tures

Level
IP 5x

Durability — 0.1Hz

> 10° operations at no load

maximum repetition rate

> 10% operations at full load

Electromagnetic Compatibility

Electrostatic Discharge IEC 60255-26 #7.2.3, Acceptance crite-

rion B

Air Discharge 8 kV

<5%

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 355



Main Protection

Arc Fault Protection — 7XG3127 Arc Fault Monitor with Linear Sensor Support

Radiated Electromagnetic Field IEC 60255-26 #7.2.4, Accept-
ance criterion A

10V rms, 80 to 1000
MHz 1400 to 2700
MHz

10V rms, 80, 160,

380, 450, 900, 1850 &
2150 MHz

Frequency sweep No Mal-Op

Spot frequencies No Mal-Op

Fast Transients IEC 60255-26 #7.2.5, Acceptance criterion B

Port Aux Power
Sup-ply, Inputs
and Outputs, Func-
tional Earth

5/50 ns 5 kHz 4kV peak <5%

repetitive

Slow Damped Oscillatory Wave (HFD) IEC 60255-26 #7.2.6,
Acceptance criterion B

Common Mode
Differential Mode

No Mal-Op
No Mal-Op

1 MHz 2.5 kV peak
1 MHz 1.0 kV peak

Surge Immunity IEC 60255-26, #7.2.7, Acceptance criterion B

Port Aux Power Supply,

Inputs and Outputs
Line to Earth 4.0 kV peak <10%
Line to Line 2.0 kV peak =10 %

Conducted Disturbance Induced by RF Fields IEC 60255-26,
#7.2.8, Acceptance criterion A

Frequency sweep 10V rms, 0.15t0 80 | No Mal-Op
MHz

Spot frequencies 10V rms, 27 & 68 No Mal-Op
MHz

Power Frequency Magnetic Field [EC 60255-26, #7.2.10

Port Enclosure only

Test Identification Test specification

Continuous = 60 s

30 Alm - Acceptance criterion A

Short time 1sto3's

300 A/m - Acceptance criterion B

Emissions
Emission Enclosure IEC 60255-26 #5.1

Radiated emission<1 | 30-230 MHz 40, quasi peak at 10 m
iz 50, quasi peak at 3 m

230- 1000 MHz 47, quasi peak at 10 m

57, quasi peak at 3 m

Radiated emission>1 |1 -3 GHz 56, average
ik 76, peak at 3 m
3-6GHz 60, average

80, peak at 3 m

Emission Auxiliary Power Supply Port IEC 60255-26 #5.2

Conducted emission 0.15 - 0.50 MHz

79, quasi peak

66, average
73, quasi peak

0.5-30 MHz

60, average

Dimensions

Surface Mount Rear connection (projecting — As shown in Figure
2.7/91).

356 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0



Main Protection

Arc Fault Protection — 7XG3127 Arc Fault Monitor with Linear Sensor Support
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TABLE 1 - HOLE DIA TYPD &

PANEL THICKNESS (T) | HOLE DIA
= S (M| HO @) TABLE 1 - HOLE DIA
Imm < T < 2mm 3.6mm PANEL THICKNESS (T) | HOLE DIA (2)
T >2mm 3.7mm 1mm < T < 2mm 3.6mm
. . T > 2mm 3.7mm
Figure 2.7/83 Terminal Block Panel Cut-Out Type TBD-R
Flush panel mount (As shown in Figure 2.7/89). Figure 2.7/84 Panel Cut-Out For Flush Mounting Terminal Block Type
TBD-R1 Base

Flush panel mount (As shown in Figure 2.7/92).
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19 Inch Rack Mounted Rear Connection

TABLE 1 - HOLE DIA

PANEL THICKNESS (T)

HOLE DIA (@)

1mm < T < 2mm

3.6mm

Figure 2.7/86 19" Rack Mount 2U x 2U

T >2mm

3.7mm

Figure 2.7/85 Panel Cut-Out For Flush Mounting Terminal Block Type

TBD-R2 Base

Mounting Recommendations

Terminal Block

TBD-R1 /R2 Rear connect terminal block suitable for flush mount

relay version.

TBD-F Front connect terminal block suitable for rail mount relay

version.

Figure 2.7/87 19" Rack Mount 4U x 4 U in Adapter Plate for 4 Units
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Figure 2.7/88 19" Rack Mount 2U x 4U in Adapter Plate for 2 Units

Panel Mounted Rear Connection

ReyARC

Figure 2.7/89 Front Panel Mount
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Figure 2.7/90 Rack Mount Terminal Block TBD-R1

Figure 2.7/91 Panel Mount with Adapter Unit with Rear Connection
Terminal Block TBD-R2 (Relay shown partially drawn out
of panel.).

Surface Mount Rear Connection (Projecting)

Figure 2.7/92 Projecting Surface Mount with TBD-R1
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Surface Mount Front Connection

@Ccal

RATTD.GF
SavszT

TAGS27.5G000-0AM0
vi110/125% ACIDC

1 M M

Figure 2.7/94 Surface Mount Front Connection Terminal Block TBD-F

Connection Diagram
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Figure 2.7/95 7XG3127 Connection Diagram
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Ordering Information - 7XG3127 Arc Sensor Fault Monitor
Relay

|

= o =l — = — B — B — B — = — B o kS

10 (11|12 - |13 [14]| 15| 16

Arc Sensor Fault Monitor Relay 7

Category
Arc Protection

w —|— w| s
al—— | =W,

Device
RA27 Arc Sensor Fault Monitor

N|—|—|—|[—|—|N| o
Nl—|—[—[—|—| N[~

Arc Detectors

Point Sensor & Linear Sensor Inputs

Auxiliary Supply
19-85V DC/19-65V AC

40-165V DC/38-150V AC
125-250V DC/95-240V AC

Mounting Arrangement
Surface/DIN Rail Mount +TBD-F Terminal Block

Surface Mount +TBD-R1 Terminal Block
Panel Mount +TBD-R1 Terminal Block
Panel Mount +TBD-R2 Terminal Block

Rack mounting frames Dual — 4U x 2 frame for mounting 2 high x 1 wide | VCE:TBD-AD
RA27
Quad - 4U x 4 frame for mounting 2 high x 2 VCE:TBD-AQ
wide RA27

8
m]
|
|
|
|
|
|
I
|

Point Sensor Inputs only 1
2
|
|
|
|
|
|
I
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|
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7XG3130 Optical Arc Fault Sensor

Features

® Compact rugged design

® One or two optical detectors

® High speed arc detection

® Heavy duty 6m termination cable

® Optional 20m & screened cables

e Simple flush cable panel mounting outside or inside switch-
gear compartment

® Integrated sensor circuit supervision

® \ery low sensitivity to ambient light levels to avoid nuisance
tripping even in direct sunlight

® Sealed module for harsh environments
® Metal reinforced mounting shield comes as standard
Application

Arc fault protection is a technique employed for the fast clear-
ance of arcing faults on busbars & within metal clad switch-gear
& associated cable boxes. The arc is detected using an optical
sensor & the signal input to a protection device which also
monitors the load current on the system. A trip signal can be
achieved in less than 10ms using arc detection.

While the high intensity flash caused by an electrical arc will be
reflected within the metal clad switchgear, it is recommended

that one or more sensors be mounted in each enclosed switch-
gear compartment.

For busbar protection applications multiple sensors are required
to achieve adequate coverage along the length of the bar. A
sensor version with two optical detectors “looking” in opposite
directions is available for this purpose.

Description

The RA30(ReyArc30) is an optical sensor that responds to the
flash of light emitted during the incidence of an arcing fault.
Onset of the light flash & detection by the RA30 occurs in a few
ms.

Each arc fault sensor consists of one or two silicon PIN photo
diode light detectors mounted on a circuit board together with
the associated detection circuit. The detector monitors a wide
space angle. A broad spectral response in the visible region is
provided.

Sensitivity of the arc sensor has been set to a low level to reduce
the possibility of mal operation under high ambient lighting
conditions. This is made possible due the high intensity of light
emitted under arc fault conditions. Additional security can be
incorporated by way of a current check stage.

In standby mode the RA30 sensor presents a high resistance to
the 12V DC control signal provided by the Arc Fault Monitor.
This allows a small circulating current to flow for continuous
supervision of the RA30 connection circuit. When an arc is
detected, the resistance presented by the RA30 drops to a level
where the current flow increases to approximately 20mA. This
increased current flow is instantaneously detected by the Arc
Fault Monitor & its trip output contacts closed. Refer to the RA20
Arc Fault Monitor Catalogue sheet for further details.

Single detector package

The figure below depicts the RA30 with a single optical detector.
Note the window where the active part of the detector is posi-
tioned to. This permits convenient mounting on the outside of
the panel with the detector window protruding through a hole
in the panel.
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Figure 2.7/96 RA30 with single optical detector

Dual detector package

The figure below depicts the RA30 with dual optical detectors.
The two optical detectors face in opposite directions to provide
arc detection coverage in both directions. This version is particu-
larly useful when mounted in a bus chamber or barrier between
adjacent switchgear chambers. The main benefits are reduced
cost compared to two separate sensors & use of only one input
channel on the RA20 Arc Fault Monitor.

il

Figure 2.7/97 RA30 with dual optical detectors

Detector range

A detection range along the 100% relative sensitivity curve
shown below is approximately 3m. Single detector versions
therefore need to be placed at a maximum spacing of 5-6m. The
dual detector versions may be placed at a maximum spacing of
8-10m to provide adequate detection overlap. In switchgear the
light caused by the arc is reflected from the walls & therefore,
the mounting of the sensor is not critical.

While the high intensity flash caused by an electrical arc will be
reflected within the metal clad switchgear, it is recommended

that one or more sensors be mounted in each enclosed switch-

gear compartment.

Figure 2.7/98 Detection range along 100% relative sensitivity curve

Detector Characteristics

Optical sensitivity

~10,000 Lux* for white light at normal incidence to the detector

window(s) as depicted below:

=

Rear
Light
Source AL Detector
RA20 [B]
Dual detectors
models only =
| =}

i

Front

-
Detector
RA30 [A]

.

&)

e

Light
Source

Figure 2.7/99 ~10,000 Lux* for white light at normal incidence to the

detector window(s)

For the RA30 single detector version the front detector only is

fitted. In this configuration the RA30 will be insensitive to white

light incident on the rear surface of the case up to a level of

200,000 Lux.

As the illuminace of diffuse ambient sunlight falls in the range
5,000 to 10,000 Lux, this will not normally be sufficient to
trigger the RA30 sensor. The luminous intensity from the sun
at noon at the equator however is ~100,000 Lux which will

be sufficient to trigger the RA30 sensor so measures should be

made to avoid this situation.

Direct sunlight incident on the rear of the RA30 single sensor
model will not cause it to pick up. This attribute provides

a significant safety margin to avoid nuisance tripping when
the option of mounting the sensor externally on switchgear is

employed.

Detector directional characteristics

Detector sensitivity falls to ~40% of the nominal level at inclina-

tion angles up to 70 degrees from the normal for white light.
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Detector spectral response

100

\
\

60 70 80 90 1,00
Wavelength

.
1,10

\

1,20

Figure 2.7/100

* Due to the relatively high sensitivity of the detector to IR

wavelengths the type of light source employed for sensitivity
' testing will have a major effect on the results obtained. Sensi-

tivity testing should therefore be conducted using a 50-75W

Arc detector spectral response

halogen lamp with an integrated aluminum reflector.

Mounting Options

Flush panel mounting

The RA30 is suitable for flush panel mounting in a number of

configurations.

'
=

il

Flush mount
reinforcing
plate

2x M
self threading
mounting screws
(Supplied)

Figure 2.7/101 RA30 shown mounted on the outside of a switchgear
panel. Detector oriented to ‘look’ through a hole into

the switchgear

Optical detector — 5 2xM4.
protruding through self threading
hole in panel mounting screws
(Supplied)
" | )
Switchgear " Sealed cable
panel stress relief

Figure 2.7/1702 RA30 shown mounted on the inside of a switchgear
panel Detector oriented to ‘look’ out into the switchgear
compartment

Flush mounting reinforcing plate

When mounting the RA30 on the outside of a switchgear cubicle
the hole required in the panel may degrade the short circuit
rating. If this is considered to be an issue then a reinforcing
plate may be fitted over the RA30 as depicted below. The Rein-
forcing plate comes as standard with the RA30.

n

Optical detector /’ E

- 2xM4
facing away self threading
from panel mounting screws
(Supplied)

Figure 2.7/103 Flush mount reinforcing plate 1.2mm zinc plated mild
steel

Dual detector version

The dual detector version can be panel mounted to monitor two
adjacent switchgear compartments simultaneously. This feature
can be used to reduce the total cost for sensors or to increase
the monitoring coverage for each RA20 Arc Fault Monitor unit.
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E’ B Optical detector

g window facing away
Optical detector s from compariment
protruding through / / divider
compartment divider

nto adjacent
switchgear chamber

between switchgear
compartments E

Intemal partition " %’

Single Dual
optical detector optical detector
_‘i j’ ] Optical detector
window facing away
E E from right angle

{ / mounting bracket

Figure 2.7/104 RA30 shown mounted on the inside of a switchgear
panel.

Panel mount cut out detail

Right angle
mounting
+« bracket T
Fantion | e

| I |

Figure 2.7/106 Right angle mounting off a surface mount off floor or

-
| e
Hole in panel |
to allow detector _

to 1ook’ into |
switchgear 2303 7 ]
chamber

walls within switchgear / busbar chamber

Technical Data

Arc fault protection scheme

Refer to the ReyArc20/23/24 Technical Catalogue sheets for
further details.

Arc protection scheme operate time

Arc fault trip contacts guaranteed to pick up in less than 10ms
including bounce. Typical operate time is 7ms.

Figure 2.7/105 Flush mounting detail

Right angle mounting off a surface

A right angle mounting bracket may be fabricated using the
panel cut out detail above. Single & dual detector models may
be mounted in this manner as depicted below.

L 1uJ] ———— Fun Trig? m
T T T R S S B SRS S
: : : : 4 : : : : Source
T R 4 :
: : : S CHI1
..... ‘ : Horizonial
. I : : Vertical
Ei—wn::—wnb—ﬂm;—%bﬁ_u_,_hl.d& "‘: ______________
: : : : k : I
------------------------- f _ T 6. 900ms
¢ . T:—188. Bus
.......................... r I. A T.BEEmS
~ | Fid2.9He
......................... E,u. 18. @y
¢ . I: . Lz—1G. @)
[ “ a: 28,8
t A BEEs < 2EAHzZ
CHI—= |EH2: iElKS.n's| MATIH TRIGz| EDGE ACE UsE
5l SEY | 2. 5ms CH1 .~ |HORMAL [SAMPLE

CRO trace showing nominal operation time of the trip contacts
at 7ms. First contact touch at 6.25ms and fully closed by
7.25ms. Operation in <10ms is considered acceptable as current
check relay operate time is ~25ms.

Minimum Arc duration

The minimum arc “flash” duration required to guarantee opera-
tion of the Arc Fault Monitors output contacts is 1.25ms.
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Auxiliary suppl

Voltage from RA20 Arc Fault 12V DC
Monitor:
Power consumption: <2.5mA

Casing
Rugged moulded construction to IP51.

Temperature range

-5 to +55°C
-25 to +75°C

Operating:
Storage:

Sensor Connections

The RA30 is supplied with a 6m two core connection cable as
standard. Two core multi strand wire (2x16/0.2mm), is supplied
stripped & pre tinned at the RA20 connection end. The standard

Dimensions

6m cable may be cut down to the desired length & crimp ring
lugs fitted for termination.

The RA30 connections are not polarity sensitive. Reversal of the
wires on the arc monitor terminals has no effect on the perform-
ance of the RA30 or arc detection system.

The cable is factory fitted to the RA30 Arc Fault Sensor using

a stress relief molding to provide a sealed & durable connec-
tion interface. The cable employs thick inner & outer insulation
layers to avoid damage during installation.

For connection over longer distances shielded cable is recom-
mended. For distances over 20m, 24/0.2 mm cable should be
employed.

Additional RA30 cable length

Screened arc sensor cables may be increased by wiring addi-
tional series twisted pair SCREENED cable provided it does not
exceed 5 ohms and 30nF loop impedance.
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Figure 2.7/107 RA30 Arc fault Sensor dimensions
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Ordering Information - 7XG3130 Optical Arc Fault Sensor

Optical ArcFaultsensor 7] x[6]3]1]3]ol-Jolalnlofo]-]OolAlAlO]
2 N T I
I T O I
RA30AccSensor [3]of Jufrfu] [ [ | [ | | |
Acpetegors ___ Jitegal ] 10 ] 1]

Dualdetecor Ja2yife] | [ | [ | | ]
e T O
omshielded (s8] [ | | [ ] | |
O I
Requied (Al [ ] | [ ] | |
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7XG3140 Linear Fibre Optic Arc Fault Sensor

Figure 2.7/108 RA40 Arc Fault Sensor

Features

® Bare fibre optic type linear sensor for wide protection
coverage for arcing faults

® Optional sensor length up to 30 metres

@ Sensor link adds up to another 80 metres in length
® | oop topology allows sensor supervision

® Robust and durable 2mm plastic optical fibre

® No special tools required for installation

® Supplied with 2x fibre couplers

® Supplied with fibre cutter

Application

The RA40 is an optical sensor that is used to transmit the flash
of light emitted during the incidence of an arcing fault back to
an arc fault monitor such that detection of arcing faults can be
achieved in as little as a few milliseconds.

The linear sensor may be applied to protect large volumes
where multiple point sensors would otherwise be required. A
separate RA40 linear sensor is required for each segregated
protection zone.

The linear sensors kits provide both cladded and bare fibres. The
bare fibres are located within the detection zone and cladded
fibres allow routing of the linear sensor back to the relay.

Bare fibre and cladded fibres are joined through the use of
optical fibre couplers. An optical fibre duplex connector is
utilised for connection to the arc flash relay.

Description

The Linear Arc Sensor consists of four elements as depicted in
Figure 2.7/111, Figure 2.7/112, and Figure 2.7/113:

1. Dual optic fibre connection plug to allow interface to a suit-
able arc flash monitor unit, i.e. ReyArc 7XG3127;

2. Sections of opaque (Black) link fibre to connect both ends of
the sensor fibre to the arc flash monitor;

3. A section of translucent optical fibre that acts as the collector
for the intense visible light emitted during an arc fault event;

4. Through-panel couplers for proper in-line connection of the
sensor and link fibres.

Figure 2.7/110 depicts how the dual optic fibre connection is
plugged into an arc fault monitor.

Figure 2.7/116 describes the function of each section and the
practical limitations for installation.

Linear Sensor Topology

Figure 2.7/1709 Linear Sensor Topology

Figure 2.7/110 Connection to 7XG3127 Arc Fault Monitor
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Components switchgear and bus duct environments. The length of sensor
fibre required is specified in the Order Code section.

Optic Fibre Coupler

Link Fibre Assembly

Figure 2.7/111 Link Fibre Assembly

The b!ack Link Fibre assembly is supplled pre-terminated to the Figure 2.7/113 Optic Fibre Coupler
dual fibre connector ready to plug into the RA27 Arc Fault
Monitor. The I|n_k fibre is not sensmv_e to light e'ar)d |s_used to Two Optic Fibre Couplers are provided per RA40 kit and are
make a connection between the optically sensitive fibre and the T )
. L A e used to connect the link fibre and sensor fibre together at an
arc fault monitor. The length of link fibre required is specified in . - )
appropriate position such as a compartment interface.

the Order Code section.

Sensor Fibre Optic Fibre Cutter

. ) Figure 2.7/114 Optic Fibre Cutter
Figure 2.7/112 Sensor Fibre

L . . . An optic fibre cutter tool is supplied to allow preparation of the
The sensor fibre is a 2mm OD translucent plastic optical fibre Link Fibre and Sensor Fibre to the required length for installa-

which is both robust and durable for application in metal clad tion
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Assembled Optic Fibre Sensor

e

Figure 2.7/115 Link and Sensor Fibres Connected

Once the optic fibre sections have been cut with the tool
provided, no further special tools are required to achieve the
in-line connection using the optic fibre couplers.

Functional Overview

Il i i e SORETRETNEN 7 IR AT e NP

Black Link Fibre

| Test Rulse

' rg Sensoc Sectien - Mainum Langh30m_ _ -7~

I Yrananission Secion - SotLangths aspor Table 17|

Figure 2.7/116 RA40 Component Function and Installation Limitations

Arc Sensor Detection Function

Figure 2.7/116 shows the transmit (Tx) and receive (Rx) ends of
the sensor terminated at a duplex plug ready to plug in to an arc
fault monitor. Visible light generated by an electrical arc event
enters the translucent section of the sensor fibre and is guided
along the fibre through the couplers and into the monitor Rx
connection where an optical detector is employed to sense the
arc flash.

While the arc light will travel down the fibre in both directions,
only the Rx end will detect the arc flash. The optical detector
threshold is set below the level below that would otherwise
cause nuisance tripping under ambient lighting conditions. A
light intensity of >7,500 Lux over a length of 300mm is required
to cause an arc trip. Additional security against mal-operation

is achieved by allowing only sharp increases in light level to be
detected.

Arc Sensor Supervision Function

To monitor the integrity of the linear sensor, the arc fault
monitor transmits a periodic optical test pulse. Provided this
signal is received by the detector, the arc monitor front panel
green LED will remain continuously lit to confirm correct sensor
function and continuity. Refer to the appropriate arc flash
monitor technical information for further details.

Arc Monitor Configuration Setting

The arc monitor must be configured with the correct setting
corresponding to the length of the optic fibre transmission
section shown in Figure 2.7/116 and listed in Table 2.7/2. The
transmission section fibre must be cut to one of the set lengths
as specified in Table 2.7/2 within a tolerance of 10%.

<1 metre

1 metre

5 metres

10 metres

20 metres

MmO N W >

30 metres

Table 2.7/2 Transmission Section Length Settings

Arc Sensor Auto Calibration

When the arc monitor unit is powered up a calibration routine
is automatically initiated to adjust the supervision transmission
level based on the configuration setting and to check that the
supervision pulse is detected correctly.

Failure will cause an alarm LED to be illuminated to indicate
that the RA40 connections and configuration setting should be
checked.

Mounting Recommendations

Figure 2.7/117 Example of a Sensor Mounted Through a Panel and
Looped Back Internally for Maximum Coverage

Optic Fibre Sensor Location

The translucent optic fibre sensor must be located within the
switchgear or bus chamber where arcing faults could occur
during operation. Care should be taken to ensure a minimum
length of 300mm of fibre is exposed within the chamber. For
long bus chambers the fibre may be run the full length and
then returned back to the starting point to provide maximum
coverage as illustrated in Figure 2.7/117.
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The sensor fibre should not extend beyond the chamber to be
monitored and certainly not to an area that may be subject to
high ambient light conditions or flash photography.

Link Fibre Location

The opaque (black cladded) link fibre may extend inside the
chamber to be protected or terminate at the chamber interface
using the in-line couplers provided.

Optic Fibre Retention

Both the translucent and opaque optic fibres may be retained
using cable ties or silicon adhesive provided not more than 10%
of the sensor fibre is masked by the silicon or other fasteners.

Optic Fibre Bend Radius

The minimum bend radius for both the bare sensor and opaque
cladded link sections of the optic fibres is 75mm.

Monitored Compartment Un-monitored Compartment

Arc Fault Relay

Black Link Fibre

Optical fibre. Optical fibre
couplers duplex
connector

Translucent Sensor Fibre

Figure 2.7/118 Diagram lIllustrating How Neighboring Compartments
can be Selectively Monitored by Passing the Black
Cladded Link Fibre Through the Compartment Not to
be Monitored

Dimensions

_10.16_

ﬁlx
- L

. Panel Thickness: 5.50 MAX

-

10.16

-

39.53

Figure 2.7/119 Optic Fibre Coupler Dimensions

The optic fibre coupler allows easy in-line connection of the link
and sensor fibres as per Figure 2.7/116 and Figure 2.7/117. The
clean cut fibre ends are simply inserted into either end of the
coupler and the clamp screws finger tightened. The coupler may
be mounted through a panel or left to be supported by the optic
fibres.

Technical Data
Temperature I[EC 60068-2-1/2

-40°Cto +85 °C
-40°Cto +85 °C

Operating Range
Storage Range

Humidity IEC 680068-2-78

Operational test 56 days at 40 °C and 95% relative

humidity
IP Ratings IEC 60529
Type Level
Installed IP 5x

Vibration — Sinusoidal IEC 60255-21-1 Class |

<5%
<5%

Vibration response
Vibration endurance

0.5gn
1.0gn

Shock and Bump IEC 60255-21-2 Class |

Shock response 5gn, 11ms =5%
Shock withstand 15gn, 11ms =5%
Bump test 10gn, 16ms <5%

Seismic IEC 60255-21-3 Class |

Seismic response Tgn =5%

Material

Chemical All components of the RA40 are

RoHS compliant.

Flammability The components of the RA40
which are directly in contact to the
monitoring system are made from

flame retardant material.

Duplex connector plug: SABIC
ULTEM flame retardant plastic (UL
file E121562)

Opagque plastic optic fibre: fire-
resistant polyethylene (FRPE) —
meets UL VW-1 flame retardant
specification (UL file E116331,

style 5538)

Mechanical

Duplex connector plug

Insertion force, connector to trans- |20 N
ceiver
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cable

Retention force, connector to 24N
transceiver (Latched)

Retention force, connector to 20N
transceiver (Unlatched)

Tensile force, Connector to POF 90N

Black opaque plastic optical fibre (POF)

coupler

Absolute minimum bend radius 35mm
Short term tensile force (30 50N
minutes)
Long term tensile force 1N
Typical outer diameter 2.20 mm
Maximum outer diameter 2.27 mm
POF coupler
Retention force, POF cable to 10 N 68

68 May vary depending on tightness of plastic clamping nut
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Ordering Information - 7XG3140 Linear Fibre Optic Arc Fault
Sensor

|Linear Fibre Optic ArcFaultSensor |7 |x[G|3]t1]4]o]-JoJofoJo]o]-]o[AlAlO]
e T O
I T O I
RagoAccsensor  fejol | o] [ [ | | | | |
drcenorrrelencii R e el e’

10m
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7PG11 Auxiliary Relay

Description

The 7PG111 & 7PG112 AR range of electromechanical relays
are available with up to eight self, hand or electrically reset
contacts. They can be supplied in most combinations of contact,
flag and reset arrangements. Fixed time delay models are also
available.

AR relays are voltage operated from either AC or DC supplies.
Features

e Consistent positive action

® Robust design for a long, reliable, service life

Type AR relays are a range of electro-mechanical relays with up
to 8 contacts and complying to BS142. They can be supplied in
most combinations of contact, flag and reset arrangements and
with a fixed time delay. The relays are identified by a series of
numbers and letters which define important relay features.

The following comments are provided as a guide to the various
features of type AR relays.

AR-1 Up to 8 self reset contacts, in any
combination of normally open or
normally closed as required.

AR-2 Up to 8 self reset contacts, in any
combination of normally open or
normally closed as required.

AR-3 Electrical and hand set contacts
supplied with a contact reset
mechanism in the relay case cover.

AR-4 Hand and self reset contacts, can
be supplied with 2 hand reset
contacts and a maximum of 4
self reset contacts. All the contacts
may be either normally open or
normally closed.

AR-6 Electrical reset contacts with
optional self reset flag.

AR-3&6 Reset coils are short time rated,
we recommend that reset circuits
include a normally open (cut-off)
contact

Numberof |0 No flag 1 Self

idlentical 1 Hand reset |2 Hand

elements 2 Hand reset |3 Electrical &
reverse hand
acting

3 Self reset 4 Hand & self

Self reset 6 Electrical
reverse
acting

Suffix letters are used to identify further features:

Suffix D Indicates a relay fitted with a

suppression diode across the coil
to reduce the effects of back emf
on switch-off.

Suffix SB Identifies a relay with a series
break contact to cut-off the oper-
ating coil, thus the relay burden
becomes zero after operation of
this contact. Only available with
AR relays which have hand reset

contacts.
AR101 2,4,60r8 N.A. Self
AR103 4,6 or8 N.A. Elec & Hand
AR106 2,4,0r6 N.A. Elec
AR111 2,4,60r8 Hand Self
AR112 2,4,60r8 Hand Hand
AR113 4,60r8 Hand Elec & Hand
AR114 4or6 Hand Hand & Self
AR121 2,4,60r8 Hand* Self
AR124 4,0r6 Hand* Hand & Self
AR131 2,4,0r6 Self Self
AR133 2,4,60r8 Self Elec & Hand
AR136 2,4,0r6 Self Elec
AR141 2,4,0r6 Self* Self
° NOTE
l * Indicates a reverse acting flag indicating on de-
energisation.
Technical Data
Inputs and Outputs
A.C. 63.5, 110, 220, 240V
D.C. 12, 24, 30, 50, 125, 240V
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A.C.

80 % to 110 % of rated voltage

Mechanical

Vibration (Sinusoidal)

D.C.

70 % to 115 % of rated voltage

3 to 5W/VA depending upon rating

Dependent on rating. Rectified a.c.

relays nominal power factor = 0.96

Output Contacts

Make and carry continuously

1250VAa.c. or 1250Wd.c. within
the limits of 660V and 5A

Make and carry for 3 seconds

7500VAa.c. or 7500Wd.c. within
the limits of 660Vand 30A

Breaking Capacity (=5Aand <

IEC 255-21-1

The relays meet the requirements
of Class 1 for vibration response
and endurance

BS142 section 2.1 category S2

Relays will withstand a 20G shock
or impact on the panel without
operating

Shock Bump

IEC 255-21-2

Class 1 severity

BS142, sub-section 1.5.2. (1989)

Class 1 severity

1250 VA . .
250 V): Mechanical Life
AC Resistive 1oow
_— 50 W LIR=40ms Durability In excess of 10,000 operations
DC Resistive i i
with the contact rating at a rate of
DC Inductive 600 operations per hour
Minimum number of operations 1000 at maximum load
Minimum recommended load 0.5 W att limits 10mA or 5V Environmental
. Temperature
Electrical Tests
) IEC 68-2-1/2
Insulation
IEC 60255-5 RMS levels for 1 minute Operating -10°C to +55°C
Storage -25°C to +70°C
Between contacts to earth andto | 2.0 kV
the coil Humidity
Between any case terminal and 2.0 kv
earth IEC 68-2-3
Between case terminals of inde- 2.0 kv . s
pendent circuits |Operat|onal test 56 days at 40°C and 95 % RH
Across normally open contacts 1.0 kV
Performance
Transient Overvoltage
[EC 60255-5 Typically 25 ms
- Range 10 ms to 50 ms
Between all terminals and earth 5 kV
or between any two independent |, 5 -y . .
circuits without damage or flash- ’ H Case Dimensions
over 0.5J
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SUITABLE FOR USE IN FERROUS/ALUMINIUM PANELS 1.6mm
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CLEARANCE (TYPICALLY ©4.5) AND RELAYS MOUNTED USING
M4 MACHINE SCREWS, NUTS AND LOCKWASHERS (SUPPLIED IN
PANEL FIXING KIT).

Figure 3.1/1 E2 Case Dimensions

98.5 31 216.5 103.5
¢ I
— 4 | 4 —t T
) g i - — = _—— [ ©
I
I 1
|
|
| .
) : o) 'O~
w u | B M~
— — | — -
| !
1
! I
| I
== L= T L )
10.25 03.6-4 HOLES 25mm MIN CLEARANCE FOR TERMINAL WIRING
78 (SEE NOTE) 70mm MIN CLEARANCE FOR F/O COMMS CABLE
NOTE:
PANEL CUT-OUT THE ©3.6 HOLES ARE FOR M4 THREAD FORMING (TRILOBULAR)

SCREWS. THESE ARE SUPPLIED AS STANDARD AND ARE
SUITABLE FOR USE IN FERROUS/ALUMINIUM PANELS 1.6mm
THICK AND ABOVE. FOR OTHER PANELS, HOLES TO BE M4
CLEARANCE (TYPICALLY @4.5) AND RELAYS MOUNTED USING
M4 MACHINE SCREWS, NUTS AND LOCKWASHERS (SUPPLIED IN
PANEL FIXING KIT).

Figure 3.1/2 E4 Case Dimensions
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Alpha Range

7PG11 Auxiliary Relay

Connection Diagram 7PG11 AR

Terminal Numbering (E2 Case)
Viewed from Rear

1] 2
N 4
5 | 3
7 | B
N 0
[T | 12

13 14
15 | 16
17 | B
EER 70
21 | 77
5| [=
=] [

27 28

Terminal Numbering (E4 Case)
3.1 Viewed from Rear

RH-elemeant LH-element
1 2 || 7 ] 2z
3 IERINER F)
5 IERIER B
7 IERIER 8
] BERIEER 10
T [z ([ 17 | 12
13 BEERIEER 14
i [ || s R
(28 [ IS || IS (R IS
B 20 19 20
21 2z (|| 27 | 22
FE] EERINEER 24
= 26 (|| 25 | 26
7 [l [

Figure 3.1/3 Connection Diagrams
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR101,
AR103)

=
N

-
o
-
=
-
N
\
-
w
—
IS
-
Ul
-
o

Auxiliary relay (AR101, AR103) 7

A.C. or D.C. voltage operated relay.

Number of elements

Single element

Type of flag

No flag

o|—|—|—|—|—|—|o|~

Contact operation

Self reset contacts

Hand and electrical reset contacts

w| = [—|—|—=|—|—|—|—=|—|—|o|e

Contact arrangement — NO

0NO

1NO

2NO

3NO

4 NO

5NO

6 NO

7 NO

8 NO

“lzlolmmoon w>»—|—|—|—|—|—|—|—|—|———|—|O v

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

7 NC

8 NC

| T| MmOl m|>Z|—(—|—|—(—|—|—[—|—|———=|—[—=|—|—|—|—=|—|—=|—|—[—|—| O

Number of contacts

Two

Four

Six

Eight

Contact type

NO (Standard) / NC (Standard)

Time delay

No additional time delay

Housing size

Case size E2 (4U high)
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Alpha Range

7PG11 Auxiliary Relay

Voltage rating

24V DC

50V DC

125V DC

240V DC

110V AC

240V AC

Back emf suppression diode

Fitted

3.1

1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR901)

1 2

-
o
-
=
-
N
'
-
w
.
~
-
ul
-
(o)}

Auxiliary relay (AR901)

D.C. voltage operated relay.

Number of elements

Single element

Type of flag

No flag

o|—[=|—[=]|— =] oX

Contact operation

CT shorting contacts

N|—|—|—|—|—=|—=|—|—|—| |0

Contact arrangement — NO

0NO

Contact arrangement NC

4 NC

m—,— |- — |- —|— —|—|—=|—'m

Number of contacts

Four

RN | R ___ [ [ N S (PR ___ G R _,

Contact type

NO (Standard) / NC (Standard)

o|l—|—|—|—|—|—|—|—=|—=|—|—=|—|—=|—|—|—|—|—|—|—|—|

Time delay

No additional time delay

o|l—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| o

Housing size

Case size E2 (4U high)

>|—|—|=|=|=|—= == == == == == |=|=|=|—= == == |=|—|—| >

Voltage ratin

30V DC

50V DC

125V DC

240V DC

T mnolo——===-=-——--—-=-"—=-"=-=-—=/—|/—-|—-"\=-=/—-/==/=/=|—-/—-—=0O

Back emf suppression diode

Not Fitted

o|l—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—|—|—|—|—|—|—|—|—|—| o
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR106)

-
—

=
N

—
w

N
~

—
ul

=
N

=
o
=
o)}

Auxiliary relay (AR106)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

No flag

o|—|—|—|—|—|—|o|~

Contact operation

Electrical reset contacts

o|—|—[=|—=|=|—|—[—|—=| o]

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

o|n|lmlo|n|we|z|—(—|—|—|—[—|—|—|—|—[—|—| O] w

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

o|lmlmlogln|lw >—|—[—|—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of contacts "

Two

Four

Six

ol i — A E—E— = .o

Contact type

NO (Standard) / NC (Standard)

ol=m—E=—-E=—B=—-E=E—-E—-E—-E—- - - - = - - - E - - B - =) o

Time delay

No additional time delay

o|l—|—|—=|=|=|=|—=|=|—=|—=|—=|=|—=|=|—=|=|=|=|=|=|=|—=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

P i el el el el e el el el el el e el e el e el e e e el e el e e e el e e e e e e e e e el e e e =

Voltage rating

12V DC

24V DC

30V DC

50V DC

60V DC

125V DC

T mo N w>» - ——— == === === === === === - - - === === === == — | — ——| O

— === == === === === === === === === === |—|—=|—|—=|— == |—=|— === |—=[—=|—=|—=|—[—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

Sl R|—|T|®

Back emf suppression diode

Not Fitted

Fitted

=|lOo|l—|—|O|Oo|o|Oo|—|—

NOTE

®
l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR201)

-
—

=
N

—
w

—
ul

=
N

=
o
=
o)}

Auxiliary relay (AR201)

A.C. or D.C. voltage operated relay.

Number of elements

Two element

N[—|—|—|o|e

Type of flag

No flag

o|—|—|—|—|—|—|o|~

Contact operation

Self reset contacts

=== |==|=|=|=|—=|=|Oo|®

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

o|n|lmlo|n|we|z|—(—|—|—|—[—|—|—|—|—[—|—| O] w

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

o|lmlmlogln|lw >—|—[—|—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of contacts/element V)

Two

Four

Six

ol i — A E—E— = .o

Contact type

NO (Standard) / NC (Standard)

ol=m—E=—-E=—B=—-E=E—-E—-E—-E—- - - - = - - - E - - B - =) o

Time delay

No additional time delay

o|l—|—|—=|—=|=|=|—=|=|—=|—=|—=|=|—=|=|—=|=|=|=|=|=|=|=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

Case size E4 (4U high)

Voltage ratin

12V DC

24V DC

30V DC

50V DC

60V DC

mlo|lo|le| »>—|—|—|—|—|[—|—|—|—|—|—=|—=|—=|—=|—=|—=|=|—=|=|—=|—=|—=|—=|—|—=|—=|—=|—=|—=|—=|—|—=|—|—|—=|—=|—=|—=|—=|—|—|—|—|—|—| O

— === == === === === === === === === === |—|—=|—|—=|— == |—=|— === |—=[—=|—=|—=|—[—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

125V DC

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

Slr|R|—-|T||m

Back emf suppression diode

Not Fitted

Fitted

—-|o|—|—|o|lo|lo|lo|—|—|—

NOTE

l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR111,

AR112)

—
—

5
N

—
w

—
IS

—
Ul

=
N

=
o
=
o)}

Auxiliary relay (AR111, AR112)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

—|l—|—=|—|0o|o

Type of flag

Hand reset flag

= — === —|—lO~

Contact operation

Self reset contacts

Hand reset contacts

N = |—|—[—=|[—=|—|—|=[—|—]| O

Contact arrangement — NO

0NO

1NO

2NO

3NO

4 NO

5NO

6 NO

7 NO

8 NO

“lzlolmmoon w>»—|—|—|—|—|—|—|—|—|———|—|O v

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

7 NC

8 NC

| T| MmOl m|>Z|—(—|—|—(—|—|—[—|—|———=|—[—=|—|—|—|—=|—|—=|—|—[—|—| O

Number of contacts

Two

Four

Six

Eight

ulw|=a|o|l—|—|—|—|—|—|—|—|—|—[—|—|—|—|=|—|—|—|—|—|—|—|[—|—[—|—|—|—|—=|—|—|—|—|—|—| O

Contact type

NO (Standard) / NC (Standard)

ol=l—E=—E=— 1= —-E - = - E—- - - - - - = - = - == B — = — =) o

Time delay

No additional time delay

o|l—|—|=|=|=|=|—=|=|=|=|=|=|=|=|—=|=|—=|=|—=|—=|—=|—=|—=|—=|=|=|—=|=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—=|—|—|o

Housing size

Case size E2 (4U high)

>— == === === === === === === === == === === === === === === ===

- B B B B Bl Bl Bl Bl = . = BN ]

— === === === | === —|—=| == | === = === === | === === === | == |——|—=|—=|—=—|—=|—|—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

Voltage rating

24V DC

50V DC

125V DC
240V DC
110V AC

240V AC

Back emf suppression diode

Fitted 1

NOTE

1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR112SB)

-
—

=
N

—
w

N
~

—
ul

=
N

=
o
=
o)}

Auxiliary relay (AR112SB)

zero after operation.

D.C. voltage operated relay with series break contact to reduce relay burden to

——|olo

—|—|OfN

——|o|e

—|—|ofw

—|—|o

——|o

——|o

—|—o

——|o

—|—|o

—|—o

Number of elements

Single element

Type of flag

Hand reset flag

N = =

Contact operation

Hand reset contacts

N [ — ==y e e

Contact arrangement — NO

0NO

1NO

2NO

3NO

4 NO

5NO

6 NO

7 NO

Ilo nmoon w>—|—|———————|—

Contact arrangement NC

0 NC

1NC

2NC

3NC

4 NC

5NC

6 NC

7 NC

8 NC

Tl mmolnlm|P|l———|—|—|[——|—|—|—|—|—|—|—|—|—|—|—|—|—

Number of contacts 2

Two

Four

Six

Eight

u|lw|=a|ol—|—[—|—[—|—|—|—|—|—|—|—|—|—|[—|—|—=|—|—=|—|—|—|—|—|—|—|—|—|—|—|—

Contact type "

NO (Standard) / NC (Standard / 1 SB)

o [ | [ (R R [ [ | S | [ [ [ [ [ R = [ =

Time delay

No additional time delay

=l — = — S — = — S — B B sl =

Housing size

Case size E2 (4U high)

>—|—]—|—|—|—1—]—|—|—|—|—[—|—|—|—|—— = — = — = — === — = —[—— = —[—— === —[——|—

Voltage rating

12V DC

>l—|—|—|—|—|—|—|— == === | === === === | === === === | = | === | = | === | = | === | = |—=|—




Alpha Range

7PG11 Auxiliary Relay

24V DC

30V DC

50V DC

60V DC

125V DC

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

S| x|—|zT|a|n|m|o|ln| =

Back emf suppression diode

Not Fitted

Fitted

—s|lo|—|—|o|lo|o|lo|—|—|—|—|—|—|—

i

NOTE

1) One NO contact allocated for series break

2) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR113)

-
—

=
N

—
w

N
~

—
ul

=
N

=
o
=
o)}

Auxiliary relay (AR113)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

Hand reset flag

- — === —|—|O/~

Contact operation

Hand and electrical reset contacts

wl—[—[=[—=|=|—|—|—|—| O] e

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

7 NO

8 NO

|zl nmoln w >———|—|—|—|—|—|—|—|—|—Olv

Contact arrangement NC

ONC

1TNC

2 NC

3NC

4 NC

5NC

6 NC

7 NC

8 NC

| T|O|mmOln|® >l—|—|—|—|—|—|——|—[—|—=|—|—=|—|—=|—[—=|—[—|—|—|—|—| O

Number of contacts "

Four

Six

Eight

o Y — (S — (R R R N M S EE . AR . E E Ee . A W)

Contact type

NO (Standard) / NC (Standard)

o|l—|—|—=|—|=|=|=|—=|=|—=|=|—|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—|—=|—|—=|—|—|—=|—|—=|—=|—=|—=|—=|—|—|—| O

Time delay

No additional time delay

o|l—|—|—|—=|=|=|—=|=|=|=|=|=|=|=|=|=|—=|—=|—=|—=|—=|—=|=|=|=|=|—=|=|—=|=|—=|—=|—=|—=|—|—|—|—=|—|—|—|—| o

Housing size

Case size E2 (4U high)

> === === === == === === == === === === === === = === == |=|—=|—=|=|=| o

Voltage rating

12V DC

24V DC

Gl o [ S (S S S W M R ) B M W e e e Ee o

— === == === === == == === === === === == |—|—=|—|—=|— = —|—=|— = —|—=|—=[—=|—=|—=|—[—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

50V DC

125V DC

240V DC

110V AC

240V AC

Back emf suppression diode

Fitted 1

NOTE

1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR114)

=
o

-
—

=
N

—
w

N
~

—
ul

=
o)}

Auxiliary relay (AR114) 7

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

Hand reset flag

- — === —|—|O/~

Contact operation

Hand and self reset contacts

Ar—|—|—|—|—|—|——— Ol >

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

o|n|lmlo|n|we|z|—(—|—|—|—[—|—|—|—|—[—|—| O] w

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

o|lmlmlogln|lw >—|—[—|—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of contacts 2

Four

Six

W o —| === === == == === == === === |=|=|=|=|=|=|—|—O

Contact type "

NO (Self Reset) / NC (Self Reset / 2 Hand Reset)

NO (Self Reset /| 2 Hand Reset) /| NC (Self Reset)

NO (Self Reset / 1 Hand Reset) / NC (Self Reset / 1 Hand Reset)

Wi N = — = — = === = — = = = = — = — = — = — = — = — = — = — = — = O

Time delay

No additional time delay

o|—|—|—=|—=|—=|—=|=|—=|—=|—=|=|—=|=|—|—=|—=|—=|=|—=|=|=|=|=|—=|=|—=|—=|—|—=|—=|—=|—|—=|—|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

> === === === === === === === === === === === === === ===

Voltage ratin

12V DC

24V DC

30V DC

50V DC

60V DC

mlo|lo|le| »>—|—|—|—|—|[—|—|—|—|—|—|—=|—=|—|—|—=|—|—=|—=|—=|—=|—=|—=|—=|—|—=|—|—=|—=|—=|—=|—=|—=|—|—|—=|—|—=|—|—|—=|—|—|—|—| o

— === == == === === == | === === —|—= | === |—=| == |—|—=|—=|—=|—[—|—|—=|—[—|—|—=|— = |—|—=|—=|—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

125V DC

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

< Ml I RO e ol A i |

Back emf suppression diode

Not Fitted

Fitted

—-|o|—|—|o|lo|lo|lo|—|—|—

i

NOTE

1) Hand reset contacts are fitted as 2NO, 2NC or
TNO/1NC, remaining contacts are self reset in any
combination

2) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR211,

AR212)

—
—

5
N

—
w

—
Ul

=
N

=
o
=
o)}

Auxiliary relay (AR211, AR212)

A.C. or D.C. voltage operated relay.

Number of elements

Two element

N|—|[—[—|O|o

Type of flag

Hand reset flag

= — === —|—lO~

Contact operation

Self reset contacts

Hand reset contacts

N = |—|—[—=|[—=|—|—|=[—|—]| O

Contact arrangement — NO

0NO

1NO

2NO

3NO

4 NO

5NO

6 NO

o|ln| mlg|n|® > |—|—[—|—|—|—[—|—|—|—|—|—|—]| o[w

Contact arrangement NC

ONC

1TNC

2NC

3NC

4 NC

5NC

6 NC

olnlmlolo|e|z|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—|—|—| O

Number of contacts/element "

Two

Four

Six

W e — B s s s e s s s e s s E e E e

Contact type

NO (Standard) / NC (Standard)

ol— = —= - - - - - - - - - = - == o

Time delay

No additional time delay

o|l—|—|—=|—=|=|—=|—=|—=|=—|—=|=|—=|=|—=|=|—=|=|=|—|=|—=|—=|—=|—=|—=|—=|—=|—|—=|—=|—=|—=|—|—=|—|—|—|—| o

Housing size

Case size E2 (4U high)

Case size E4 (4U high)

Voltage rating

12V DC

24V DC

30V DC

Nlo|>|—|—|—|—=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|=|—=|—=|=|=|—=|=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—=|—|—=|—=|—=|—=|—=|—|—|—|—]| o

— == === === == == —|—=|— == === === === | === === === | = —|——|—=|—=|—=—|—=|—|—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

50V DC

60V DC

125V DC
220V DC
240V DC
63.5V AC
110V AC
220V AC
240V AC

Slr|R|—|T|e|m|m|lO

Back emf suppression diode
Not Fitted
Fitted

—-|lo|—|—|o|o|o|lo|—|—|—|—|—

NOTE

[ )
l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR212SB)

-
—
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Auxiliary relay (AR212SB)

zero after operation

D.C. voltage operated relay with series break contact to reduce relay burden to

——|olo

—|—|OfN

——|o|e

—|—|ofw

—|—|o

——|o

——|o

—|—o

——|o

—|—|o

—|—o

Number of elements

Two element

Type of flag

Hand reset flag

N = =

Contact operation

Hand reset contacts

N [ — ==y e e

Contact arrangement — NO

0NO

1NO

2NO

3NO

4 NO

5NO

- il o i@ =< 12— B — B — = — ) — =

Contact arrangement NC

ONC

1TNC

2 NC

3NC

4 NC

5NC

6 NC

O mmo|n|®| 2l—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—

Number of contacts 2

Two

Four

Six

w [y o [ [ [ S| SN SN PR (S (RN N SR N

Contact type "

NO (Standard) / NC (Standard / 1 SB)

I [ (P [ R [ [ [ [ [ [ | [ N B | ==

Time delay

No additional time delay

O — = — == — [E==3| — ==y == [ S [ S S [ [y [ [ e e

Housing size

Case size E4 (4U high)

Bl —— e — e — B — N — s —

Voltage rating

12V DC

24V DC

30V DC

50V DC

60V DC

125V DC

- mooN == >» — |- - - - === - — | = —




Alpha Range

7PG11 Auxiliary Relay

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

S| R|—|T|o

Back emf suppression diode

Not Fitted

Fitted

=|Oo|l—|—|O|Oc|Oo|Oo|—|—

i

NOTE

1) One NO contact allocated for series break

2) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR121)

-
—

=
N

—
w

N
~

—
ul

=
N

=
o
=
o)}

Auxiliary relay (AR121)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

Hand reset reverse acting flag

N|[—|—|—|—|—|—|O|N

Contact operation

Self reset contacts

=== |==|=|=|=|—=|=|Oo|®

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

7 NO

8 NO

|zl nmoln w >———|—|—|—|—|—|—|—|—|—Olv

Contact arrangement NC

ONC

1TNC

2 NC

3NC

4 NC

5NC

6 NC

7 NC

8 NC

| T|O|mmOln|® >l—|—|—|—|—|—|——|—[—|—=|—|—=|—|—=|—[—=|—[—|—|—|—|—| O

Number of contacts "

Two

Four

Six

Eight

nlw|=|o|l—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—=|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Contact type

NO (Standard) / NC (Standard)

al— == —-E—-E - - E - - - - - - = - = = - = - - B — = o

Time delay

No additional time delay

o|l—|—|—|—|—=|—=|=|=|=|=|=|=|=|=|=|=|=|—=|=|=|—=|—=|—=|=|—=|=|=|=|—=|=|=|—|—=|—|—=|—|—=|—=|—=|—|—|—=|—| o

Housing size

Case size E2 (4U high)

> — == === === === = === == === === === === === === = | === | === |=|=|=| O

Voltage rating

12V DC

> === == == === === == === === === == == === === === === === == == —=|=O

— === == === === == == === |—=|—= === === === | == —|—=|— = —|—=|— === |—=[—=|—=|—=|—[—=|—|—| O




Alpha Range

7PG11 Auxiliary Relay

Not Fitted

NOTE

1) Number of contacts must match selected

contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR124)

=
o

-
—

=
N

—
w

N
~

—
ul

=
o)}

Auxiliary relay (AR124) 7

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

Hand reset reverse acting flag

N|[—|—|—|—|—|—|O|N

Contact operation

Hand and self reset contacts

Ar—|—|—|—|—|—|——— Ol >

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

o|n|lmlo|n|we|z|—(—|—|—|—[—|—|—|—|—[—|—| O] w

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

o|lmlmlogln|lw >—|—[—|—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of contacts "

Four

Six

W o —| === === == == === == === === |=|=|=|=|=|=|—|—O

Contact type

NO (Self Reset) / NC (Self Reset / 2 Hand Reset)

NO (Self Reset / 2 Hand Reset) / NC (Self Reset)

NO (Self Reset / 1 Hand Reset) / NC (Self Reset / 1 Hand Reset)

Wi N = — = — = — ) — = — = = — = = = — = — = — = — = — = — = — = O

Time delay

No additional time delay

o|l—|—|—=|—=|—=|=|=|=|—=|=|=|=|—=|=|=|=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—|—=|—|—|—=|—=|—=|—|—|—| o

Housing size

Case size E2 (4U high)

>— == === === === == === === === === === === === === == == O

Voltage ratin

12V DC

24V DC

30V DC

50V DC

60V DC

mlo|lo|le| >—|—|—|—|—|[—|—|—|—|—|—=|—=|—=|—=|—=|—=|=|—=|—=|—=|—=|—=|—=|—|—=|—=|—=|—=|—=|—=|—|—=|—|—|—=|—=|—=|—=|—=|—|—|—|—|—|—]| O

— === == === === === === === === === === |—|—=|—|—=|— = —|—=|— === |—=[—=|—=|—=|—[—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

125V DC

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

Slr|R|—-|T||m

Back emf suppression diode

Not Fitted

Fitted

—-|o|—|—|o|lo|lo|lo|—|—|—

NOTE

l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR221)

-
—

=
N

—
w

—
ul

=
N

=
o
=
o)}

Auxiliary relay (AR221)

A.C. or D.C. voltage operated relay.

Number of elements

Two element

N[—|—|—|o|e

Type of flag

Hand reset reverse acting flag

N|[—|—|—|—|—|—|O|N

Contact operation

Self reset contacts

=== |==|=|=|=|—=|=|Oo|®

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

o|n|lmlo|n|we|z|—(—|—|—|—[—|—|—|—|—[—|—| O] w

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

o|lmlmlogln|lw >—|—[—|—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of contacts "

Two

Four

Six

ol i — A E—E— = .o

Contact type

NO (Standard) / NC (Standard)

ol=m—E=—-E=—B=—-E=E—-E—-E—-E—- - - - = - - - E - - B - =) o

Time delay

No additional time delay

o|l—|—|—=|=|=|=|—=|=|—=|—=|—=|=|—=|=|—=|=|=|=|=|=|=|—=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

Case size E4 (4U high)

Voltage ratin

12V DC

24V DC

30V DC

50V DC

60V DC

mlo|lo|le| »>—|—|—|—|—|[—|—|—|—|—|—=|—=|—=|—=|—=|—=|=|—=|=|—=|—=|—=|—=|—|—=|—=|—=|—=|—=|—=|—|—=|—|—|—=|—=|—=|—=|—=|—|—|—|—|—|—| O

— === == === === === === === === === === |—|—=|—|—=|— == |—=|— === |—=[—=|—=|—=|—[—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

125V DC

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

Slr|R|—-|T||m

Back emf suppression diode

Not Fitted

Fitted

—-|o|—|—|o|lo|lo|lo|—|—|—

NOTE

l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR131,

AR136)

—
—
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N

—
w

—
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=
N

=
o
=
o)}

Auxiliary relay (AR131, AR136)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

—|l—|—=|—|0o|o

Type of flag

Self reset flag

wW|l—|—|—|—|—|— O

Contact operation

Self reset contacts

Electrical reset contacts

o =|—|—[—=|—=|—|—|=[—|—| O

Contact arrangement — NO

0NO

1NO

2NO

3NO

4 NO

5NO

6 NO

o|ln| mlg|n|® > |—|—[—|—|—|—[—|—|—|—|—|—|—]| o[w

Contact arrangement NC

ONC

1TNC

2NC

3NC

4 NC

5NC

6 NC

olnlmlolo|e|z|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—|—|—|—|—| O

Number of contacts

Two

Four

Six

W e — B s s s e s s s e s s E e E e

Contact type

NO (Standard) / NC (Standard)

ol— = —= - - - - - - - - - = - == o

Time delay

No additional time delay

o|l—|—|—=|—=|=|—=|—=|—=|=—=|—=|=|—=|=|—=|=|=|=|=|—=|=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—=|—|—|—|—| o

Housing size

Case size E2 (4U high)

> —|—|— === | === === == === === == === === === === === == | === o

Voltage rating

12V DC

24V DC

30V DC

50V DC

— == === === == == —|—=|— == === === === | === === === | = —|——|—=|—=|—=—|—=|—|—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

60V DC

125V DC
220V DC
240V DC
63.5V AC
110V AC
220V AC
240V AC

S r|R|l—-|IT|a|mm

Back emf suppression diode
Not Fitted

Fitted

—~|lo|—|—|o|o|o|lo|—|—|—|—

NOTE

®
l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR133)

-
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Auxiliary relay (AR133)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

Self reset flag

wl—|—|—|—|—|— O

Contact operation

Hand and electrical reset contacts

wl—[—[=[—=|=|—|—|—|—| O] e

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

7 NO

8 NO

|zl nmoln w >———|—|—|—|—|—|—|—|—|—Olv

Contact arrangement NC

ONC

1TNC

2 NC

3NC

4 NC

5NC

6 NC

7 NC

8 NC

| T|O|mmOln|® >l—|—|—|—|—|—|——|—[—|—=|—|—=|—|—=|—[—=|—[—|—|—|—|—| O

Number of contacts "

Two

Four

Six

Eight

nlw|=|o|l—|—|—|—|—|—|—|—|—|—|—|—|—|—=|—|—=|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Contact type

NO (Standard) / NC (Standard)

al— == —-E—-E - - E - - - - - - = - = = - = - - B — = o

Time delay

No additional time delay

o|l—|—|—|—|—=|—=|=|=|=|=|=|=|=|=|=|=|=|—=|=|=|—=|—=|—=|=|—=|=|=|=|—=|=|=|—|—=|—|—=|—|—=|—=|—=|—|—|—=|—| o

Housing size

Case size E2 (4U high)

> — == === === === = === == === === === === === === = | === | === |=|=|=| O

Voltage rating

12V DC

> === == == === === == === === === == == === === === === === == == —=|=O

— === == === === == == === |—=|—= === === === | == —|—=|— = —|—=|— === |—=[—=|—=|—=|—[—=|—|—| O




Alpha Range

7PG11 Auxiliary Relay

Not Fitted

NOTE

1) Number of contacts must match selected

contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR231)

-
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Auxiliary relay (AR231)

A.C. or D.C. voltage operated relay.

Number of elements

Two element

N[—|—|—|o|e

Type of flag

Self reset flag

wl—|—|—|—|—|— O

Contact operation

Self reset contacts

=== |==|=|=|=|—=|=|Oo|®

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

moow>»————|—|———|—— —|—0O|lv

Contact arrangement NC

ONC

1TNC

2NC

3NC

4 NC

mlg|n|w|>|—|—|—|—|—|—|—|—[—|—|—|—|—|—|—=|—|—|—[—| o

Number of contacts/element "

Two

Four

slo|l——|—|—=|—=|=|= == == |=|=|=|—=|=|— == |=|—=|=|=|=|—=|— O

Contact type

NO (Standard) / NC (Standard)

Sl — == - —-E - - - - - - - = - - =) o

Time delay

No additional time delay

o|l—|—|—=|—|—=|—=|=|=|=|—=|—=|=|—=|=|—=|=|=|—=|=|—=|—=|—|—=|—=|—=|—|—=|—=|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

Case size E4 (4U high)

Az —|—=|=|—=|—=|=|—=|—=| | =|—=[—|—=|—=|——|—=|—=|—=|—|—=|=|—=|—=|—|—=|—=|—=|—|—|—|—=|—|—|—|—| o

Voltage ratin

12V DC

24V DC

30V DC

50V DC

60V DC

125V DC

220V DC

240V DC

63.5V AC

110V AC

~is -G - E o - B — B — B B . . B B B B B B B B B o

olo|l—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|— | —|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| DO




Alpha Range

7PG11 Auxiliary Relay

220V AC L 0
240V AC M 0

|
Back emf suppression diode |
Not Fitted 0
Fitted 1

NOTE
l 1) Number of contacts must match selected

contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR141)
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Auxiliary relay (AR141)

A.C. or D.C. voltage operated relay.

Number of elements

Single element

=|—=|—=|—|o|o

Type of flag

Self reset reverse acting flag

pl—[—|—|—|—[—|O

Contact operation

Self reset contacts

=== |==|=|=|=|—=|=|Oo|®

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

5NO

6 NO

o|n|lmlo|n|we|z|—(—|—|—|—[—|—|—|—|—[—|—| O] w

Contact arrangement NC

0NC

1NC

2NC

3NC

4 NC

5NC

6 NC

o|lmlmlogln|lw >—|—[—|—|—|—[—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of contacts "

Two

Four

Six

ol i — A E—E— = .o

Contact type

NO (Standard) / NC (Standard)

ol=m—E=—-E=—B=—-E=E—-E—-E—-E—- - - - = - - - E - - B - =) o

Time delay

No additional time delay

o|l—|—|—=|=|=|=|—=|=|—=|—=|—=|=|—=|=|—=|=|=|=|=|=|=|—=|—=|=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

P i el el el el e el el el el el e el e el e el e e e el e el e e e el e e e e e e e e e el e e e =

Voltage rating

12V DC

24V DC

30V DC

50V DC

60V DC

125V DC

T mo N w>» - ——— == === === === === === - - - === === === == — | — ——| O

— === == === === === === === === === === |—|—=|—|—=|— == |—=|— === |—=[—=|—=|—=|—[—|—|—| O




Alpha Range

7PG11 Auxiliary Relay

220V DC

240V DC

63.5V AC

110V AC

220V AC

240V AC

Sl R|—|T|®

Back emf suppression diode

Not Fitted

Fitted

=|lOo|l—|—|O|Oo|o|Oo|—|—

NOTE

®
l 1) Number of contacts must match selected
contact arrangement
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Alpha Range

7PG11 Auxiliary Relay

Ordering Information - 7PG111 Auxiliary Relay (AR241)
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Auxiliary relay (AR241)

A.C. or D.C. voltage operated relay.

Number of elements

Two element

N[—|—|—|o|e

Type of flag

Self reset reverse acting flag

pl—[—|—|—|—[—|O

Contact operation

Self reset contacts

=== |==|=|=|=|—=|=|Oo|®

Contact arrangement — NO

0NO

1NO

2 NO

3NO

4 NO

moow>»————|—|———|—— —|—0O|lv

Contact arrangement NC

ONC

1TNC

2NC

3NC

4 NC

mlg|n|w|>|—|—|—|—|—|—|—|—[—|—|—|—|—|—|—=|—|—|—[—| o

Number of contacts

Two

Four

slo|l——|—|—=|—=|=|= == == |=|=|=|—=|=|— == |=|—=|=|=|=|—=|— O

Contact type

NO (Standard) / NC (Standard)

Sl — == - —-E - - - - - - - = - - =) o

Time delay

No additional time delay

o|l—|—|—=|—|—=|—=|=|=|=|—=|—=|=|—=|=|—=|=|=|—=|=|—=|—=|—=|=|—=|—=|—|—=|—=|—=|—=|—=|—|—| o

Housing size

Case size E2 (4U high)

Case size E4 (4U high)

alz|—|—=|=|—=|—=|=|—=|—=]| | =|—=[—|—=|—=|——|—|—=|—=|—|—=|=|—=|—=|—|—=|—=|—=|—|—|—|—=|—|—|—|—| o

Voltage ratin

12V DC

24V DC

30V DC

50V DC

60V DC

125V DC

220V DC

240V DC

63.5V AC

110V AC

~is -G - E o - B — B — B B . . B B B B B B B B B o

olo|l—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|— | —|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| DO




Alpha Range

7PG11 Auxiliary Relay

220V AC L 0
240V AC M 0

|
Back emf suppression diode |
Not Fitted 0
Fitted 1

NOTE
l 1) Number of contacts must match selected

contact arrangement
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Alpha Range

7PG15 High Speed Trip Relay — Devices and Application

Description

The 7PG15 TR relay has a range of multi-contact attracted arma-
ture relays designed to both IEC 255-5 and BS142 standards. A
wide range of models are available to meet the requirements of
the electric supply industry.

® | ow burden, TR series
Type TR1 relays are suitable for application for tripping and
auxiliary duties where immunity to capacitance discharge is
not required. These relays are not intended for use with
current operated series follower relays.

® High burden, TR2 series
High burden relays with immunity to capacitance discharge
currents. They are also suitable for certain applications where
they are remote from the initiation signal.
A high burden also permits reliable operation of current oper-
ated series repeat relays. TR relays can be provided with an
instantaneous or time-delayed cut-off.

® | ow burden relay, TR312
Designed to meet the requirements of NGC specification P15,
this is an electrically reset relay (no flag indicator) with addi-
tional terminals in the economy circuit to enable a direct
connection to the DC supply.

> This arrangement allows a reduction in the break duty of the
: initiating contact.

® Switching relay, TR431
Designed to meet the requirements of NGC TDM 5/11, this is
an electrically reset relay with a flag indicator which follows
the contact operation. These relays are intended to switch
protection and auto reclose equipment in and out of service
when controlled over pilot wires from a remote point. They
are intended to operate from a remote DC 50 V battery with a
pilot loop resistance of up to 200 Q.

® Protection unstabilizing relay, TR512
Designed to meet the requirements of NGC specification P11,
this is a self reset relay without a flag indicator.

® Special purpose relays, TR series
This designation identifies TR relays designed to meet a
special purpose e.g. TR901 is a high burden repeat relay, a
type TR231 with a 2 position flag indicator used as a plant
follower relay for circuit breakers and disconnectors.

Benefits
The benefits of the High Speed Trip Relay are:

® High speed, high burden, positive action, and instantaneous
cutoff.

® The 7PG15 trip relay can be used with the Trip Circuit Supervi-
sion relay (7PG17, XR250 to XR351) to monitor and supervise
the integrity of the trip circuit with coil supervision terminal.

e |t is supplied in a draw-out type case.
® The relay has a robust design for a long, reliable service life.

® The trip relay coil may be supervised using a trip relay supervi-
sion relay (7PG17, XR151).
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Standard Variants

Standard Variants for 7PG15

TR112

7 or 11 contacts

Modular case size — E4

Contact reset arrangement — Self
Operating coil cut-off — Economy
Specification — EB1

Burden level — Low

TR121

7 or 11 contacts

Modular case size — E2

Contact reset arrangement — Hand
Operating coil cut-off — Instantaneous
Specification — EB1

Burden level — Low

TR131

6 or 10 contacts

Modular case size — E2

Contact reset arrangement — Electrical
Operating coil cut-off — Instantaneous
Specification — EB1

Burden level — Low

TR141

6 or 10 contacts

Modular case size — E2

Contact reset arrangement — Hand and electrical
Operating coil cut-off — Instantaneous
Specification — EB1

Burden level — Low

TR212

6, 10 or 20 contacts

Modular case size — E2 or E4
Contact reset arrangement — Self
Operating coil cut-off — Economy
Specification — EB2

Burden level — High

TR214

5 or 10 contacts

Modular case size — E4

Contact reset arrangement — Self

Operating coil cut-off — Economy 2 s delayed reset
Specification — EB2

Burden level — High

TR221

7 or 11 contacts

Modular case size — E2

Contact reset arrangement — Hand
Operating coil cut-off — Instantaneous
Specification — EB2

Burden level — High
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TR223 7 or 11 contacts
Modular case size — E4

Contact reset arrangement — Hand
Operating coil cut-off — 40 ms/60 ms delay
Specification — EB2

Burden level — High

TR231 6 or 10 contacts
Modular case size — E2

Contact reset arrangement — Electrical
Operating coil cut-off — Instantaneous
Specification — EB2
Burden level — High

TR233 6 or 10 contacts
Modular case size — E4

Contact reset arrangement — Electrical
Operating coil cut-off — 40 ms/60 ms delay
Specification — EB2

Burden level — High

TR241 6, 10 or 20 contacts
Modular case size — E2 or E4

Operating coil cut-off — Instantaneous
Specification — EB2
Burden level — High

TR243 6 or 10 contacts
Modular case size — E4

Contact reset arrangement — Hand and electrical
Operating coil cut-off — 40 ms/60 ms delay
Specification — EB2

Burden level — High

TR312 5 contacts
Modular case size — E4

Contact reset arrangement — Self
Operating coil cut-off — Economy
Specification — NGC P15

Burden level — Low

TR431 7 contacts
Modular case size — E4

Contact reset arrangement — Electrical
Operating coil cut-off — Instantaneous
Specification — NGC TDM.5/11

Burden level — Low

TR512 6 contacts
Modular case size — E4

Contact reset arrangement — Self
Operating coil cut-off — Economy
Specification — NGC P11

Burden level — High
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TR901 10 contacts

Table 3.2/1 Standard Variants for 7PG15
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Alpha Range

7PG15 High Speed Trip Relay — System

Hardware Construction

The device is housed in a draw-out case designed for panel
mounting.

The rear connection comprises of M4 screw terminals suitable
for ring type crimps.

>

Electrical Hazard

M
m

European CE marking

Refer to device documentation

Front view
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Waste Electrical and Electronic Equip-
ment Directive (WEEE)

EAL

Guideline for the Eurasian Market

Figure 3.2/1 Size E2

Front view Rear view
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Figure 3.2/2 Size E4

Relay Information

The device fascia displays the MLFB order code, serial number,
and device identification reference.
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Dimension Drawings

This section displays the different dimensional views of a High
Speed Trip Relay.

515 31 203 1;15
‘] M—’{

i

L‘
i

150

177

150
151.5

il ,

A=

@ v
Front view with front cover Side view with front cover
47 T
@ 4.5-4Holes -
gy v A
4 , 3 4
5 6
7 8
9 10
11 12
13 14
@ g 15 16
17 18
19 20
21 22
23 24
P e— 25 | | 26
27 28
Panel cut-out Terminal numbering from rear

Dimensions in mm

Figure 3.2/3 E2 Case
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Figure 3.2/4 E4 Case

Connection Diagrams

Please refer to the Siemens website for the connection

diagrams.
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Technical Data

Indication of Conformity

General Technical Data

This product complies with the
directive of the Council of the
European Communities on the
harmonization of the laws of the
Member States relating to elec-
trical equipment for use within
specified voltage limits (Low
Voltage Directive 2014/35/EU) as
well as restriction on usage of
hazardous substances in electrical
and electronic equipment (RoHS
Directive 2011/65/EU).

This conformity has been proved
by tests conducted by Siemens AG
in accordance of the Council Direc-
tive in accordance with the product
standard IEC/EN 60255-27 for the
low-voltage directive.

RoHS directive 2011/65/EU is met
using the standard EN 50581. The
device has been designed and
produced for industrial use.

Operate time

10 ms at rated voltage

Rated voltage V,

rated

DC 24V, DC30V,DC48V,DC 125V,
DC 240V 69

Operating range

50 % to 120 % of rated voltage 70 71

Nominal Burdens

Burden (W)

Rated voltage TR1 TR2
DC30V 43 43
DC 48V 46 52
DC125V 47 127
Reset coil 50 50

~ NOTE

l Relays with economy circuits reduce to approxi-

mately 7 W after operation.

69 DC 24V and DC 240 V ratings are not part of ESI 48-4.

70 Operating coils of self-reset and economy cut-off relays are rated at 120 % of rated voltage. All other operate and reset coils are short time rated well
in excess of the operating time of their cut-off contacts. Self-reset relays will reset at not less than 5 % rated voltage.

71 The operating range for the 20 contact TR212 device is 70 % to 110 % of rated voltage (Starting with product code 7PG1521-2XX80).

Contact Ratings

Make and carry continuously

AC 1250 VA or DC 1250 W within
limits of 660 V and 5 A

Make and carry for 3's

AC 7500 VA or DC 7500 W within
limits of 660 V and 30 A

Break AC 1250 VA or DC 100 W (resis-
tive) or DC 50 W (inductive) within
limits of 250 V.and 5 A

Indication TR1 and TR2 relays have a hand

reset mechanical flag indicator.
TR4 and TR9 relays have a self
reset flag indicator.

Mechanical Tests

Vibration

IEC 60255-21-1

Class |

Shock and bump

(1989)

IEC 60255-21-2
and BS142, 1.5.2

Class |

Electrical Tests

Insulation resistance

IEC 60255-4, 5 kV 1.2/50 ps wave-
form

2 kV RMS 50 Hz for 1 min (2.5 kV
for 1 s) between all terminals and
earth.

IEC 60255-5 and BS142, 1 kV RMS
50 Hz for 1 min across make
contacts.

Climatic Environmental Tests

Temperature

IEC 60068-2-1/IEC 60068-2-2 and BS2011 (1977)

Ambient operating temperature

-10°Cto +55 °C

Storage temperature (non-opera-
tional)

-25°Cto +70°C

Humidity
IEC 60068-2-30

Damp heat test, cyclic

56 days at 40 °C and 95 % relative
humidity
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Ordering Information - 7PG15

=
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ul

Trip Relay (TR112)

Self reset, low burden, tripping relay

TR — Tripping

TR1: Low burden, EB1

al—|—| = o

Contact Operation

Self reset contacts

B == == . N

Operating Coil Cut-Off

Economy

N|—|—|—|—|—|—| M| o

Contact Arrangement — Make Contact

1 Make contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

11 Make contact

Slrr|lRm|-|zT|o|n|mlon|m|—|—|—|—|—|—|—|—|O|w

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

9 Break contact

Rl—|lxzlo|m|molnw >» —>» v/ nlo——————o—— —|—|—|—|—|— 0O

Number of Contacts 72

7

11

N sl == == |=|=|===—=|—=|—=[—=|—=|—=|—=|—|—[—=|—|—|—[—=|—|—=|—|—=|—[—|—|—| O

Contact Type

Make contact (standard) / Break contact (standard)

o|—|—|—|—=|—[—=|—=|—=|=|—=[—|—=|—=[—=|—=|=|—=[—=|—=|—=|—=|=|—=|=|—=|—=|—=|=|—|—=|—[—|—|—]| ©

Type of Flag

Hand reset flag

EEN | ___ R e R ___ [N DS __ (NS __ S (pE __ SR ___ (NS ___ S| __ (SN ___ [N ___ S [PESS ___ EEEN ___ FE _,

Housing Size

Case size E4 (4U high)

AOl— === == === === === === === === === = === === ===

Voltage Ratin

DC24V

DC30V

DC50V

DC125V

DC 240V

I"noonw————— === == === === === === === === = === === === —|DO

72 The number of contacts must match the selected contact arrangement.
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Ordering Information - 7PG15
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Trip Relay (TR121) 7 P

Hand reset, low burden, tripping relay

TR — Tripping

TR1: Low burden, EB1

al—|—| = o

Contact Operation

Hand reset contacts

N|—|—|—|—| NN

Operating Coil Cut-Off

Instantaneous

RN [ gy, G

Contact Arrangement — Make Contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

11 Make contact

S| R|—| || n|m|Oo||—|—|[—|—|—|—|—[—|Ofw

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

9 Break contact

A -zl mon w>» —|>» wno|l————|—|—|—|— —|—|— — —|—|O

Number of Contacts 73

7

11

Contact Type

Make contact (standard) / Break contact (standard)

Type of Flag

Hand reset flag

Housing Size

Case size E2 (4U high)

Voltage Rating

DC24V

DC30V

DC50V

DC125V

DC240V

73 The number of contacts must match the selected contact arrangement.

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 423



424 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

Alpha Range

7PG15 High Speed Trip Relay — Technical Documentation

Ordering Information - 7PG15

=
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Trip Relay (TR131)

Electrical reset, low burden, tripping relay

TR — Tripping

TR1: Low burden, EB1

al—|—| = o

Contact Operation

Electrical reset contacts

W|—|—|—|—| w|~

Operating Coil Cut-Off

Instantaneous

RN [ gy, G

Contact Arrangement — Make Contact

1 Make contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

I R|—-|T|O|M MO|N|B|—|[—|—|—|—|[—|—|—|O|w

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

“|T|o|mmOoln(@>—(> 00O —|—|—|[—|—|T|—|—|—|—|—|—|—|—|O

Number of Contacts 74

6

10

o|wl—|—|—|—|—|— === —|—=|—|—|—|—= === — == |—|—=|—=|—= == ——|O

Contact Type

Make contact (standard) / Break contact (standard)

o|—|—|—[—=|—[—|—|=|—|—=[—=|—=|—|—=|—=|=|—|—|—=[=|—|—=|=[—=|—=|—=|—|—=|—|—|—[—| ©

Type of Flag

Hand reset flag

N |y R e [ S [N ___ S ___ RS __ (S ___ (S ___ SR ___ SN [N ___ [ (RSN ___ S [ _,

Housing Size

Case size E2 (4U high)

> — === === === === === === = === == == === === === >

Voltage Rating

DC24V

DC30V

DC50V

DC125V

DC240V

T nonw—————————| ===/ == | === === === === == === |—=|=|=|=|=|=|—D

74 The number of contacts must match the selected contact arrangement.
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Ordering Information - 7PG15
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Trip Relay (TR141)

Hand and electrical reset, low burden, tripping relay

TR — Tripping

TR1: Low burden, EB1

Contact Operation

Hand and electrical reset contacts

a—[——[—]| >~

Operating Coil Cut-Off

Instantaneous

RN [ gy, G

Contact Arrangement — Make Contact

1 Make contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

I R|—-|T|O|M MO|N|B|—|[—|—|—|—|[—|—|—|O|w

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

“|T|o|mmOoln(@>—(> 00O —|—|—|[—|—|T|—|—|—|—|—|—|—|—|O

Number of Contacts 7>

6

10

Contact Type

Make contact (standard) / Break contact (standard)

Type of Flag

Hand reset flag

Housing Size

Case size E2 (4U high)

Voltage Rating

DC24V

DC30V

DC50V

DC125V

DC240V

75 The number of contacts must match the selected contact arrangement.
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Ordering Information - 7PG15

=
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Trip Relay (TR212, TR214 (6 and 10 Contact))

Self reset, high burden, tripping relay

TR — Tripping

TR2: High burden, EB2

N|l—[— [N O

Contact Operation

Self reset contacts

B == == . N

Operating Coil Cut-Off

Economy

Economy and 2 s delay on reset

arN|——|—|—|—|—|O0 ®

Contact Arrangement — Make Contact

1 Make contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

rix|l«|lxzT|lo|n|m|lo|ln|w|—|—|—|—|—|—|—|—|—| 0| ©

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

—|T|@|mmolam|>|— || o 0|O(—|—[—|[—|—|T|—|—|—|—|—|—|—|—|—| O

Number of Contacts 76

6

10

olwl—|—|—|—=|=|= === |=|—=|=|—=|= === === === |=|=|=|=|—=|—|—|O

Contact Type

Make contact (standard) / Break contact (standard)

o|l—|—[—|—=|=|—|—=|—[—=|—=|—=|—|—=|—=[—=|—=|—=|—=|=[—=|—=|—=[—=|—=|=|—[—=|—=|=|—|—=|—|—]| @

Type of Flag

Hand reset flag

— [EESN ___ S ___ [ ___ PR __ (SN __ [N ___ | ___ S [SEE ___ E ___ (PEEEN ___ R [ (SRS __ (NS ___ | ___ S [ _,

Housing Size

Case size E2 (4U high)

Case size E4 (4U high)

ol |—|—|—=— == |=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=|=| o|—=|—=|=|—=|—=|—|—| O

Voltage Ratin

DC24V

DC30V

DC50V

DC125V

DC 240V

I"nonw———— === == === === === === === === === === === —|DO

76 The number of contacts must match the selected contact arrangement.
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Ordering Information - 7PG15

3 4 6 - 10|11 |12 - | 13|14 | 15| 16
Trip Relay (TR212 (20 Contact)) 7 P |G 1 2 -
Self reset, high burden, tripping relay |
TR — Tripping |
2

TR2: High burden, EB2

Contact Operation

Self reset contacts
Operating Coil Cut-Off

Economy

Contact Arrangement — Make Contact
10 Make contact

11 Make contact

12 Make contact

13 Make contact

14 Make contact

15 Make contact

16 Make contact

17 Make contact

18 Make contact

19 Make contact

20 Make contact

Contact Arrangement — Break Contact
0 Break contact

B == == . N

N|—[—|—|—|—[—]| N~]| oo

sSl<|c|lHd|v|=|lo|v|zlZ||—|—|—|—|—|—|—|—|O| v

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

9 Break contact

rlx|l«| x|l m|olo|w|>»|———|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—|[—|O

10 Break contact

Number of Contacts 77

20

Contact Type

Make contact (standard) / Break contact (standard)
Type of Flag

Hand reset flag

Housing Size

Case size E4 (4U high)

Voltage Ratin
DC125V

77 The number of contacts must match the selected contact arrangement.

Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0 | 427



IIIHHII

428 | Reyrolle Product Catalog - Protection and Auxiliary - Catalog - Edition 4.0

Alpha Range

7PG15 High Speed Trip Relay — Technical Documentation

Ordering Information - 7PG15
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Trip Relay (TR221)

Hand reset, high burden, tripping relay

TR — Tripping

TR2: High burden, EB2

N|l—[— [N O

Contact Operation

Hand reset contacts

N|—|—|—|—| NN

Operating Coil Cut-Off

Instantaneous

RN [ gy, G

Contact Arrangement — Make Contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

11 Make contact

S| R|—|T(|n|mO|—|[—|—[—|—|—|—|—|O|©

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

clxlo|nmlolo|e|>—|>|w|o|o|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of Contacts 78

7

11

N s = === === === === === == === |=|=|= === —|O

Contact Type

Make contact (standard) / Break contact (standard)

o|l—|—|—|—=|—=|—|=|—=|—=|—=[=|—I—=|—=[—=|—=|=|—= == |—=|—=|—=|=|=|—|—=|—=|[—=|—|—]| ©

Type of Flag

Hand reset flag

— USSR (S (S ___ [ BESERN ___ [SES ___ NE ___ EE __ [E __ (SESN ___ S __ SRS [N ___ S [pES ___ EEE ___ E _,

Housing Size

Case size E2 (4U high)

=== == == === === === === == === == === === === =

Voltage Rating

DC24V

DC30V

DC50V

DC125V

DC240V

Tmnon®w————— === === === === === === === === == |=|=|=|=|—=D

78 The number of contacts must match the selected contact arrangement.
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Ordering Information - 7PG15
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Trip Relay (TR223)

Hand reset, high burden, tripping relay

TR — Tripping

TR2: High burden, EB2

=
N|l—[— [N O

Contact Operation

Hand reset contacts

N|—|—|—|—| NN

Operating Coil Cut-Off

40 ms/60 ms delay

W|—|—|—|—|—|—]| w| oo

Contact Arrangement — Make Contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

11 Make contact

S| R|—|T(|n|mO|—|[—|—[—|—|—|—|—|O|©

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

clxlo|nmlolo|e|>—|>|w|o|o|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of Contacts 79

7

11

Contact Type

Make contact (standard) / Break contact (standard)

Type of Flag

Hand reset flag

Housing Size

Case size E4 (4U high)

Voltage Rating

DC24V

DC30V

DC50V

DC125V

DC240V

79 The number of contacts must match the selected contact arrangement.
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Ordering Information - 7PG15
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Trip Relay (TR231)

Electrical reset, high burden, tripping relay

TR — Tripping

TR2: High burden, EB2

N|l—[— [N O

Contact Operation

Electrical reset contacts

W|—|—|—|—| w|~

Operating Coil Cut-Off

Instantaneous

RN [ gy, G

Contact Arrangement — Make Contact

0 Make contact

1 Make contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

| RX|—|ZT|O|[m|mO|Nn|m|>—|—|—|—|—|—|—|—|0O|©

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

clxjo|nimlolo|e|>|—|> =|oo|—|—|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of Contacts 80

6

10

olwl—|—|—|—=|=|= === |=|—=|=|—=|= === === === |=|=|=|=|—=|—|—|O

Contact Type

Make contact (standard) / Break contact (standard)

o|l—|—[—|—=|=|—|—=|—[—=|—=|—=|—|—=|—=[—=|—=|—=|—=|=[—=|—=|—=[—=|—=|=|—[—=|—=|=|—|—=|—|—]| @

Type of Flag

Hand reset flag

— [EESN ___ S ___ [ ___ PR __ (SN __ [N ___ | ___ S [SEE ___ E ___ (PEEEN ___ R [ (SRS __ (NS ___ | ___ S [ _,

Housing Size

Case size E2 (4U high)

> === === == === == === === === === === === === ===

Voltage Rating

DC24V

DC30V

DC50V

DC125V

DC240V

T nonw————————— == === === === === === === == === |=|=|=|=|=D

80 The number of contacts must match the selected contact arrangement.




Alpha Range

7PG15 High Speed Trip Relay — Technical Documentation

Ordering Information - 7PG15
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(o)}

Trip Relay (TR233)

Electrical reset, high burden, tripping relay

TR — Tripping

TR2: High burden, EB2

=
N|l—[— [N O

Contact Operation

Electrical reset contacts

W|—|—|—|—| w|~

Operating Coil Cut-Off

40 ms/60 ms delay

W|—|—|—|—|—|—]| w| oo

Contact Arrangement — Make Contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

|l =x|—|T|o|n|m|o|o|—|—|—|—|—|—|—|—|O|w

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

clxlo|nmlolo|e|>—|>|w|o|o|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of Contacts 81

6

10

Contact Type

Make contact (standard) / Break contact (standard)

Type of Flag

Hand reset flag

Housing Size

Case size E4 (4U high)

Voltage Rating

DC125V

81 The number of contacts must match the selected contact arrangement.
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Alpha Range

7PG15 High Speed Trip Relay — Technical Documentation

Ordering Information - 7PG15

=
o

-
—

=
N

—
ul

Trip Relay (TR241 (6 and 10 Contact))

Hand and electrical reset, high burden, tripping relay

TR — Tripping

TR2: High burden, EB2

N|l—[— [N O

Contact Operation

Hand and electrical reset contacts

a—[——[—]| >~

Operating Coil Cut-Off

Instantaneous

RN [ gy, G

Contact Arrangement — Make Contact

2 Make contact

3 Make contact

4 Make contact

5 Make contact

6 Make contact

7 Make contact

8 Make contact

9 Make contact

10 Make contact

|l =x|—|T|o|n|m|o|o|—|—|—|—|—|—|—|—|O|w

Contact Arrangement — Break Contact

0 Break contact

1 Break contact

2 Break contact

3 Break contact

4 Break contact

5 Break contact

6 Break contact

7 Break contact

8 Break contact

clxlo|nmlolo|e|>—|>|w|o|o|—|—|—|—|—|—|—|—|—|—|—|—|—| O

Number of Contacts 82

6

10

o|lwl—|—|—|—|—=|= == === |=|=|=|—=|=|—=|= == |—=|=|—=|—=|—=|—=|—|— O

Contact Type

Make contact (standard) / Break contact (standard)

o|l—|—|—|—=|—=|—|=|—=|—=|—=[=|—I—=|—=[—=|—=|=|—= == |—=|—=|—=|=|=|—|—=|—=|[—=|—|—]| ©

Type of Flag

Hand reset flag

— USSR (S (S