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Features and benefits

Reducing the arc-flash incident energy in unit substation applications
with SIEBREAK-VCB™ metal-enclosed interrupter switchgear with
Operation and Maintenance Arc-flash Reduction System (OMARS)




SIEBREAK-VCB

Metal-enclosed load-interrupter
switchgear with fixed-mounted
vacuum circuit breaker

up to 1,200 A and up to 15 kV.

The Siemens SIEBREAK-VCB is @ modular assembly
combining a load-interrupter switch and a Siemens
vacuum circuit breaker. It offers a safe, cost-effec-
tive, reliable, and flexible solution for standalone,
transformer primary, and lineup configurations. The
load-interrupter switch provides visible disconnect,
while the vacuum circuit breaker offers load inter-
rupting, and relay for protection.

Virtual Main Application

As a virtual main for a unit substation,
SIEBREAK-VCB can eliminate the need for a
low-voltage main circuit breaker in a switchgear or
switchboard lineup, saving space and costs while
enhancing arc-flash safety.

Arc-Flash Mitigation

NFPA 70E Standard for Electrical Safety in the Work-
place has increased the emphasis for greater
measures for reducing arc-flash hazards in the
secondary bus protection in unit substations. The
SIEBREAK-VCB with OMARS provides primary and
secondary bus protection, reducing incident energy
from arcing faults on the line side of the low-voltage
main circuit breaker or main bus if no main circuit
breaker is present.

The right solution for reducing arc-flash
hazard.

SIEBREAK-VCB with OMARS improves arc-flash safety
in traditional unit substations by replacing the
primary fused switch with a vacuum circuit breaker
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and well-placed current transformers to establish a
protection zone.

Basic configuration

Current transformers or current sensing devices are
installed in the secondary equipment (i.e.,
secondary switchgear or switchboard) for input into
SIEBREAK-VCB protection and control circuit. In this
configuration, protection is provided on both the
primary and secondary bus to reduce the arc-flash
incident energy.

Three ways for reducing the arc-fault incident
energy.

SIEBREAK-VCB is available in three ways for reducing
the incident arc-fault energy on the secondary bus
of substation:

e 87T Transformer differential relay protection

* Relay maintenance mode setting

* Fiber optics arc-flash detection system

¢ Short-circuit relay protection on the secondary bus.
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Double-ended substation arrangement features and options

SIEBREAK-VCB applied in a double-ended substation » Transformer differential relay (87T) protection for

arrangement offers several optional features. enhanced system and transformer protection

 Arc-flash detection fiber for increased the safety

» Short-circuit protection on the secondary side of against arc flash can be installed.

each transformer * Virtual main configuration for double-ended unit

* Increased reliability and protection with redun- substation — Please consult factory for details.
dancy between the protective relays located in

each SIEBREAK-VCB primary switch.

Operation and maintenance arc-
flash reduction system (OMARS)

. . . For configurations where SIEBREAK-VCB featuring
SIEBREAK-VCB COﬂfIg uration in OMARS is used, the incident energy on the secondary

|OV\/—Vo|tage or medium—vo|tage side of the transformer can be reduced to as low as
. . 2.1 cal/cm2 with an int ting ti f60 ms.
substations for reduction of catieme Wit an Infertpting fime or 57 ms

arc-flash incident energy

By contrast, for the scenario where the traditional
fused load-interrupter switch is used as the trans-
former primary for the low-voltage substation, the
incident energy can be as high as 38.3 cal/cm2 (or
even higher) with an interrupting time of 900 ms.

SIEBREAK-VCB featuring OMARS is available in four
configurations. See the table below.

SIEBREAK-VCB featuring OMARS

Low-voltage circuit breaker Virtual main

c , configuration? configuration?
omponents

#1 #3 #2 #4
Siemens 7UT8x protective relay | |
Siemens 7UT8x protective relay with arc-flash module [ J [ J
Siemens 7SJ8x protective relay | [ ]
Siemens 7SJ8x protective relay with arc-flash module ([ J [ J

1 Consult factory for alternate relays and options.
2 W =Standard features. @ = Optional features.



Item

Configurations #1: Unit Substation with
secondary circuit breaker configuration
SIEBREAK-VCB with 7UT8x transformer differential
protective relay and additional current transformers
on the secondary side of the unit substation trans-
former with optional arc-flash detection module.
See Diagram No. 1 on page 7.

Configurations #2: Unit Substation with virtual
main configuration

Same as #1, but secondary circuit breaker removed,
making SIEBREAK-VCB primary switch-breaker the
main circuit breaker.

Figure 01: SIEBREAK-VCB
configurations

Description

SIEBREAK-VCB with OMARS

Fuses

Optional control power
transformer

Secondary circuit breaker

Load-interrupter switch

Phase current transformers

7UT8x protection relay’

600 Aor 1,200 A
fixed-mounted vacuum
circuit breaker

Unit substation transformer

Optional voltage trans-
formers

Secondary main circuit
breaker

Optional arc-detection fiber
cable (to be installed by
other)

M

Low-voltage switchboard or
switchgear

N

7S)8x protection relay’

1 Other protection relay options available,
consult factory for details.
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Configurations #3: Unit Substation with
secondary circuit breaker configuration

Same as #1, but secondary equipment is installed
remote from SIEBREAK-VCB. 7SJ8x protective relay in
secondary transfers trip signal to 7JS8x protective relay
in SIEBREAK-VCB via hardwire or fiber-optic cable.

Configurations #4: Low voltage circuit breaker
and virtual main configuration

Same as #2, bbut secondary equipment is installed
remote from SIEBREAK-VCB. 7SJ8x protective relay in
secondary transfers trip signal to 7SJ8x protective relay
in SIEBREAK-VCB via hardwire or fiber-optic cable.

Configuration #2

Configuration #4
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Technical data

SIEBREAK switchgear ratings

Dielectric withstand voltage

System Main bus’ Short-circuit Fault-closing
disign Power continuous current current
t Unfused Unfused
voltage kv frequency kV Ir:slt(xlse kv ;:\u::sn k: suys': k: rt:'rs:
rms P
600 25 39
5.0 19 60 1,200 38 59
2,000
600 25 39
15.0 36 95 1,200 38 59
2,000

1 Main bus is not provided on single-unit arrangements.

2 Short-circuit current and closing and latching current are limited to the capabilities of
the load-interrupter switch.

Type SBVCB vacuum circuit breaker ratings

X Dielectric withstand voltage Continuous S.hor'.:- C|OSi[‘Ig and Closipg and
System desig current circuit Circuit breaker type latching latching
voltage kV Power frequency Impulse Arms current? current? current?
kV rms kV peak kA sym kA sym kA rms
25 05-SBVCB-25-0600-65 25 39
600 05-SBVCB-25-1200-65
4.76 19 60
1,200 383 05-SBVCB-40-0600-104 40 59
05-SBVCB-40-1200-104
15-SBVCB-25-0600-65
25 25 39
600 15-SBVCB-25-1200-65
13.0 36 9 1,200 15-SBVCB-40-0600-104
' 38 40 59

15-SBVCB-40-1200-104

Circuit breaker options

Features Options

120 Vac', 230 Vac',
48 Vdc, 125 Vdc, 250 Vdc

Control voltage

Interrupting time 3-cycle standard
1 x trip coil SIEMENS
Trip coil 2 x trip coil =

1 x trip coil and under voltage
Auxiliary contact 6 NO/6 NC, 12 NO/12 NC

1 For ac control voltage, tripping employs capacitor trip.




Features and

Ratings:

* 5kVand 15 kV voltage classes

e 600 A and 1,200 A continuous current

e 25 kA and 38 kA (40 kA circuit breaker) inter-
rupting

* 1,200 A and 2,000 A main bus assembly.

Enclosures:

¢ Indoor type 1 enclosure

¢ Indoor type 2 drip-proof

¢ Indoor type 12 dust resistant
* Outdoor non-walk-in type 3R.

Configurations:
 Single switch-circuit breaker
* Duplex switch-circuit breaker.

Applications:

» Standalone bay
 Transformer primary
e Lineups.

Lineup configurations:
* Main with feeders

¢ Main with tie and feeders
¢ Main-main for transfer

¢ Main service disconnect.
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benefits

Optional:

e UL or C-UL Listing

* High-track resistance bus supports

* Auxiliary switches (2 NO-2 NC)

e Mimic bus

* Ground studs (ball stud) type

e Screens and filters (indoor)

* Tin-plated copper bus (silver-plated standard)

* Second set of CTs in SIEBREAK-VCB optional

* CTs in the secondary equipment not included with
SIEBREAK-VCB

Standards:

e ANSI/IEEE C37.20.3

e ANSI/IEEE C37.20.4

¢ ANSI/IEEE C37.04

* ANSI C37.54

* ANSI C37.57

e ANSI C37.58

e CSA 22.2 No. 31 (for Canada)

e CSA 22.2 No. 58 (for Canada)
* CSA 22.2 No. 193 (for Canada).

Modular configurations to mount:
* Surge arresters

* Instrument transformers

» Control power transformers

* Power meters.

Figure 02: Unit Substation with SIEBREAK-VCB with OMARS

Item  Description

600 A or 1,200 A interrupt-

A er switch EF
B Fixed-mounted vacuum i :
circuit breaker ! 1
C 7UT8x Transformer i “ ('
Differential Relay 0 o=
D Current Transformer i
(Located line side of VCB) ]
Current Transformer E
£ (coordinated and supplied i
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Branch
Feeders

7UT8x
| Relay

YR

by secondary equipment
factory

SIEBREAK-VCB Single Switch
Duplex Switch available

Oil-Filled or Dry
type Transformer

Secondary
Equipment
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