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SIPAPER Portfolio Overview

Integrated SIPAPER Solutions

Industry Software
MindSphere, COMOS, XHQ, ...

SIPAPER
Drive Systems

SIPAPER Drives APL
SIPAPER Winder APL
SIPAPER Drives Basic

Drive Technology

SINAMICS, SIMOTICS, FLENDER, ... SIPAPER

Process Automation
SIPAPER DCS APL
SIPAPER QCS APL
SIPAPER APC
SIPAPER XHQ / MIS

Industrial Automation
SIMATIC, SIPLUS, ...

Energy Management
SIMOCODE, SIVACON, SIPROTEC, ...

Industry Services
Corrective / Preventive / Preventive Services

O i
o

World-class products

November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.

SIPAPER Digital Fiber™
Continuous improvements in plant performance and maintenance

SIPAPER
Power Distribution

SIPAPER Power

SIPAPER TT
Power Intelligence

SIEMENS
cnercy

SIPAPER
Operations

SIPAPER
Remote Services

SIPAPER
Extended Lifecycle

pre-engineered, industry-specific modules
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SIPAPER Power Intelligence Modules

y,/‘, SIPAPER Power Intelligence

SIEMENS
CNercy

Solution “Product” Technical Aspects

Comprehensive and user-friendly monitoring applications for
MCC lineups as well as LV and MV switchgear infrastructure
KPI based power dashboards and reports

Technology based on SIMATIC Software

Power Base Monitoring

Energy Switching and Monitoring on SCADA level based on PCS 7
PowerControl and standardized SIPAPER designs

Switching of LV and MV switchgears, e.g. 3WL and SIPROTEC
Communication via protocols PROFINET, IEC 61850 or PROFIBUS

Advanced Switching and
Monitoring (AS&M)

Intelligent Load Shedding, Load Sharing and Synchronization
algorithms to safely and efficiently run power systems in island
and net mode

Integration into existing AS&M base

Load Shedding
Generation Management

Optimization of steam distribution based on needs of the power
system

Highly sophisticated models of steam and electrical systems
Interconnection of Power System and Process

Thermal and Electrical Energy
Control (in development)

November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.

+ Cost-efficient
due to monitoring only
Increased transparency

Comprehensive and
user-friendly control
Unified PCS 7 platform
Increased transparency

Avoid blackouts
Increased efficiency in
Power Generation
Increased automation

Decrease venting of HP
Steam

Increased
Decarbonization
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SIPAPER PI
Hardware
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SIPAPER Tt — Powerful hardware for highest availability SIEMENS
High flexibility on substation field level

CNercy

Main Features

Redundant Plant Bus — Industrial Ethernet — 100 Mbit/s

\

j * Flexibility in topology design: from S1

AS4.1

S7 Protocol
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(no redundancy) to R1 media
redundancy with CPU 410-5H
controllers and ET 200SP HA modules

« Critical signal exchange via hardwired
PROFINET and/or state-of-the-art IEC
61850 communication

 Scalability of power management
solutions from SCADA only to
intelligent Load Shedding and
Generation Management

Customer Value

* Increased investment security with scalable
solutions adjustable to customer’s needs

A.Beck| SEOSOFITS 5
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SIPAPER Tt — Powerful hardware for highest availability
PCS 7 CPU 410-5H controller for power automation

I TS

Operating temperature up to +70°C

ISA-S71.04 G3 compliant

Up to 7.500x I/Os | 250x PROFINET devices per PN
interface | 96x PROFIBUS (extendable)

November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.

SIEMENS
CNercy

Controller for

highest performance

Hot-swappable components

Shorter cycle times

Low energy expenditure

@ Active Redundancy

¢ Two SIMATIC S7-400H CPUs,

L]

synchronized via fiber optic cable

 Identical user program is executed

in parallel in both CPUs

* 1-out-of-2 structure

L]

Intelligent
Synchronization

Siemens patented
“Event-driven-synchronization”
Synchronization without additional
configuration and without effect on
user program

A.Beck| SEOSOFITS 6
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SIPAPER Tt — Powerful hardware for highest availability SIEMENS
PCS 7 ET 200SP HA signal modules for fast load shedding CNercy

Modular I/O series with one of the lowest footprint in process industries DCS

Compact dimensions Ready for the field
203 x 163mm (high x depth) -40°..+70°C horizontal mounting
16/32 channels at 22,5mm wide card -40°..+60°C vertical mounting
up to 56 1/0O modules per rack conformal coating, NE21 conform (ISA-S71.04 G3)
Cabinets with highest 1/0 density operation up to 4,000m above sea level
Highest availability Quick and easy wiring
redundant 24V power supply PROFINET connection via RJ45, Fast
redundant PROFINET interface Connect and fiber optic LC connector
redundant I/O modules field wire up to 2.5mm? with Push-In

no screws, no torque testing

Easy maintenance Full Range of I/O functionalities
Online module replacement DI 24V with field device supply and 1ms time stamp
Online hardware configuration DI 125V DC and DI 120..240V AC
Online firmware update DQ 24V and RQ changeover relays 240V AC / 5A
Identification & Maintenance data Al 0/4..20mA with multi variable HART
Al for Thermocouple and RTD

» Counter and frequency measurement AQ with HART

« Temperature valyes 24 Bit resolution Configurable module with Al / DI / DQ

> ele i eiion Available soon: Vibration Protection Module for up

to 4 vibration signals per module
November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.
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SIPAPER PI
Power Base Monitoring
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SIPAPER 1T Power Base Monitoring — Features SIEMENS
CNercy

e ———— ot [T

Molded-case circuit
s  — breakers 3VA 'SIRIUS switching devices
| p—— e siemens.com/3VA suemens com/sirius

) &) ) SIMOCODE S[MAT'C
o) | () | &) | i ET 200 SP Al
A g | siemens.com/ . Energy Meter
s o RO simocode .I siemens.com/et200sp
| B Moasuring devi _ ll |~ , | SINAMICS
i |- easuring devices Il - : frequency converters
” - 7KM PAC3200/ Il - sie%ensycomlsinamics
4200 111 .

siemens.com/powermonitoring SIMATIC Energy Suite .
siemens.com/energysuite ...l

= SIMATIC Energy
=== Manager PRO 1oL ITTIINI AL TN
siemens.com/energymanager Energy Analytics v B

siemens.com/energy analytlcs

SENTRON powermanager SIMATIC Energy Suite SIMATIC Energy Manager

+ Cost-efficient + Increased transparency + Web-based energy analytics
+ Increased transparency + Numerous interfaces + Comprehensive KPI dashboards
+ Pre-dominantly for small & medium + Numerous components supplying + Cloud connectivity (optional)
LV applications energy data
+ For small & medium non-critical

Web-based monitoring of LV metering and MV & LV switchgear monitoring
units applications

Communication via MODBUS ->
monitoring of MV switchgears also
possible to some extent

TIA Portal based

Load management available — however not supporting time-critical fault events

A.Beck | SEOSOFITS 9
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SIPAPER Pl \
Advanced Switching &

Monitoring

e

Fiber Industry 10
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SIPAPER TT Advanced Switching & Monitoring — Features

User-friendly detailed single line overviews of Fiber Mill power networks

| = [ s

Use Cases SW Process Safety L APC Il SIEMENS
4

Distillation L Operational Performance L Diagnostics

e
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* Robust RUGGEDCOM network components and protocols for highest availability

November 2020

Meet the standard GOOSE
IEC 61850

PROF I
NET Y

Media Redundancy &
System Redundancy supported

Siemens Energy is a registered trademark licensed by Siemens AG.

+ Detailed IED Faceplates

[~ Connection ok 0.48MW
Device Ok 0,01 |VAr

["Protecton__| 114.38|A

[ Remote__| 1.37|kV.

SIEMENS
cnercy
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e.g. SIPROTEC 5 and others

Long-term and short-term data
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storage

Generation of reports for various
loads and energy flows

Precise time tracking of individual
events (1ms time stamp) based
on GPS clocks

A.Beck|] SEOSOFITS 11
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SIPAPER PI \

Load Shedding System

e

Fiber Industry 12
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SIPAPER 1T Load Shedding — Feature overview

Fully automated shedding at
 Critical supply outages

« Under-frequencyl/voltage

» Overload situations

« Power consumption violations
using intelligent matrix
algorithm

User-friendly and intuitive
priority configuration, diagnosis
and reporting due to SIPAPER
Look & Feel

Online simulation of generator,
grid and connection trips with
Automatic identification of simulation reports
isolated sections and meshed or
ring-shaped networks

Fast load shedding with up to < | < 4 and indication
300 elements N <

Author | Department 13
November 2020 Siemens Energy is a registered trademark licensed by Siemens AG. Restricted © Siemens Energy, 2020



SIPAPER Tt Load Shedding — Customer benefits SIEMENS
CNercy

Efficient Engineering & Operation

Cost efficiency through intuitive software engineering and
sophisticated HMI design

Power Plant 4.0

User-friendly Root Cause Analysis

Diagnostics, operation and monitoring based on well-proven PCS 7
and SIPAPER philosophy

Future-proof Life Cycle Management

Actively managed load shedding software with future updates,
improvements and new functions

=

Efficiency /
Performance

Increased Availability
Prevention of blackouts and stabilization of the plant’s power network

A.Beck| SEOSOFITS 14
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Load Shedding \

Software

Advanced Load Shedding Module \
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SIPAPER TT — Advanced Load Shedding Module

Reference — Project example in Brasil

SIEMENS
cnercy

Technical aspects

B | | = [1072712020 1:30:34 PM
Simulation dy; DIAGNOSTICS Jl SIEMENS
Messages J} | Loadshedding @
= OHIO
= Overview Single line 1 Shedding control board Simulation Onﬂ = ‘ N ‘ E; TA; ?

Shedding active ) Overall load power consumption 760.0 Mw Overall power supply 760.0 Mw Spinning reserve | -60.0MW__| Priority list Loads: 117 / 95 1 21 / 48 [

Load shedding - single line 2

mmm Release loads Ini

it

NERE

Root cause analysis at a glance:
location of shed load indicated on
busbar and supply objects

2 ] [ €« 4| » S| & |»= ||

B
]
ol

Power system supplying 2 plant parts

5 generators

3 grid connections

3 main busbars

117 loads applicable for shedding

Main challenges / requirements

Figure: Screenshot from project example

November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.

» Fast shedding below 30 ms

< Automatic and dynamic identification
of isolated sections, e.g. G2 in island
mode because 2D-2E and 2E-2F not
closed

A.Beck| SEOSOFITS 16
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SIPAPER 1T — Advanced Load Shedding Module SIEMENS
Realtime load flow indication CNeEercy

Main Features

n = : : :
e * Pre-detailed overview of main parts of

the electrical system — generating
elements, power network topology and

= [mll
0.0 nw |

128.0uw bus bar status information
i e | e * Realtime load flow indication with
+ 1180 + 187 .
arrows next the connections

v 4 1180

RCIE 9 — i Fime
+ ;I e Yoo Customer Value
20 T2.0 1 R 24.0 1
+ 00 2

. / * Increased transparency at a glance

 Faster localization of failures
Increased transparency: loadflow throughout the plant

calculation and indication

Figure: Screenshot from project example

A.Beck| SEOSOFITS 17
November 2020 Siemens Energy is a registered trademark licensed by Siemens AG. Unrestricted © Siemens Energy, 2020



SIPAPER TT — Advanced Load Shedding Module
Central shedding control board

&2

SIEMENS
cnercy

Main Features

| = [1171912020 12:00:03 AM

Loadshedding

Online simulation with intuitive

supply outage preselection

DIAGNOSTICS

.= SIEMENS

= senice

> | single line 1 single line 2
‘Shedding active () Overall load power consumption 580,00 |

Load shedding - overview board

Ovefall power supply 580,0Mw__|

Reset calculation

Spinning reserve 3600w |

Simulation on ﬂ

Priority list Loads: 139 / 116 / 0 [ 43/

) a
g ‘ ™ ‘E."f el ?
@ Release loads

2R06_LYM
3365.D1§p426 ALIM TR#FO 2 BT EVAR 2

RO7_Lf
3365012437 ALIM JRAFO 3 BT EVAR 2

> Y

Figure: Screenshot from project example

a > |
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@
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@

* Centralized view on all critical
elements of the power system

 Load list with adjustable priorities and
priority profiles

* Direct online simulation

« Configurable reporting system

Customer Value

e It Grid I Manage profiles | | Apply priorities | | & List of shedding events
Name PIMW] |Q[MVar] 5"“&'3 — ]
| (o g e v o + i e 1o n
| o g s v e - 3] 2 (8] o 2or n
S:l&::m shierklina pesiesiock — aa o t ‘ agsﬁkﬂ’ﬁoEALlM TRAFO 4 BT m
‘Overview Generator t ‘ §:2557DLHSV/:AMEAL|M FL DE OXIGENIO 2. .
Name PIMWI |QVar sim‘l:il:(ed t + é%éﬁiz%nanlm TRAFO 1 FL QUIMIC, .
o T - * ¥ || S35t 3703 s TRaF0 2 P cuinic W [«]
& = I o ——— [
= * S s s Traro 3T L]
s 500 0,0 on e Supply outage report
+ Tl e e e L [e=]
Cvervew Comecton 7 T e [ ounge (1200 v R
Name PIMW] |Q[MVar] Si'“":i':“’“ + ¥ 55K am0a s rraro 2 somfb o [1] o) [T ) [y 2t (R Smrim
o 250 7.0 on + ¥ S e s traro 1 aifleirica [1] Erocez value s A igh
Sonteze 500 0 on + ¥ | Sothvaszs s o 1 T e ]
Egﬂ:}ij:f’”‘ 85,0 120 On t TP e Ao ]
t + 1]
t + 1]
L]
L]
L]
L]
0]

November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.

 Fast root cause analysis

* Flexible adjustments of priorities to
needs of the process

« User-friendly critical case simulation
—> preventive decision making

A.Beck| SEOSOFITS 18
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SIPAPER TT — Advanced Load Shedding Module SIEMENS
Software based on single line elements — intuitive engineering Cnercy

Grid (Net) Generator

lezider e M
[pover gr 367 o83
IDB Nr[— 24/7
ELEM NR|— IDB Nr|—
ELEM Nr[—
Generator e e
QAUTO I —  Relea
Q| — QaTTO[—
Ooshet — =t
QERR|— o
QFB_oN|— QFB_on [—
Trigows|— Feisou
. ripDT |~
v A P Ous|— C
— Lom~ onnecton gou
T 2 s our|— e
P_OLD[— pioLn —
Connection Connection F_OLD_SA— ]c’ @ B op sal—
SRMPLE T|[— -onn! B39 SAMPLE T—
MATRIX € S5k =
IDB Nrf——
ELEM NR|—
M5_Relea|—
QAUTO[—
QMAN [— "
G *GEN' —| UTILITY
QERR[—
QFB_ON[—
QMSG_SUB|—
TripOut[—
P_Out[—
Busb So Load
uspar Soue— oa
P_OLD[—
" P_OLD_SA|— o
[BuskbEI = SRMPLE T[— |LoadPI oB35|
lbusbar s s PATRIX L 21/6
Y .
— — | e 0 —{BusBar ENO[—
1 I —=— FbkOn IDB Nr|—
40—U_Unit ELEM NR|— B e
| e ———0osLi ELEM NRf—
Connection - —|ManModLi PrioOut [—
B QAUTO— —{2urModri M5_Relea|—
o OosAct|[— Nusariop QrUTo|—
* QERR[— — QMAN [—
naz U_Cut[— CosAct[—
0 i £ out— QERR[—
————{0osLi B _Total— QFB ON[—
h CSE Q Total|— Blockhet [—
5_Total{— QMSE_SUE[—
"Busbar'—|UTILITY P _Basic[— SinTripf—
Q Basic|— TripOut[—
5 Basic|— PR —
B 1— Qout|—
o o SAMPLE T—
B_3—
B4
SEMPLE T1— 'Load' —|UTILITY

Representation in multi-functional software

Abstraction of real single line elements :
function blocks

A.Beck | SEOSOFITS 19
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SIPAPER TT — Advanced Load Shedding Module
Intelligent matrix algorithm

Busbar
Connection
Grid
Generator
Load

- connected busbars

- element feedback (On/Off)

- trip signal (OFF pulse)

- active, reactive, apparent power
- max. power values

- overload time intervals

- simulation flags

- priority

Supply outage

- initiation of shedding calculation
- min. load to be shed
- simulation calculation

Supply outage — report data

RN

Report data generation:

- timestamp of shedding event
- tripped power

- spinning reserve

- shed power

- rest of power

- simulation flag

Load Shedding Matrix Grid
/ Generator
Load

Value matrix
Connection matrix

Value matrix

- On/Off status

- OFF pulse

- power values

- max. power values

- overload interval times
- simulation status

- priority values

Connection matrix
- connection status of all elements

Connection correction

- initiation of connection
calculation
- release

Busbar
Connection

SIEMENS
CNercy

Main Features

- element number

- element feedback (On/Off)

- trip signal (OFF pulse)

- active, reactive, apparent power
- max. power values

- overload time intervals

- simulation flags

- priority

- min. load to be shed
- break time
- time interval for shedding steps

Overload — report data

Report data generation:

- timestamp of shedding event
- tripped power

- spinning reserve

- shed power

- rest of power

- simulation flag

* Matrix manages up to 300 load elements, reads
and writes load element data and inspects if any
supplying element or connection is tripped, an
overload has occurred, power consumption is
violated or frequency has dropped

« Efficient recalculations of load system and power
data after tripping of a grid, generator or
connection element and creation of diagnosis data

* Quick automatic identification of the electrical
system status

Customer Value

November 2020 Siemens Energy is a registered trademark licensed by Siemens AG.

» Highest power system and asset protection with
fast shedding reactions

A.Beck| SEOSOFITS 20
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SIPAPER 1T — Advanced Load Shedding Module SIEMENS
User-friendly and well-organized Load List CNercy

Filter by name l:| on Manage proﬁ\es. Apply prioriies . ﬁ:b -
Priority Name PIMW] |Q[MVar] | Status | Modify priority M al n Feat u reS
1 ' ggfzrall_i’\gﬂ1 ALIM TRAFQ 1 BT 5,0 1'0 O =
t 2 ‘ g:;B%EgOZﬂL\M TRAFO 2BT 8.0 10 O
L 3 ' gg;all_fgﬂ4AL\M TRAFQ 3BT 5,0 1'0 O BUS - - -
SN - * Flexibly scrollable overview of all loads applicable
t 5 & §§g§‘:'ﬁwmmum FL DE GXIGENIO 2 8.0 1.0 O f h dd'
t 6 ‘ g:;ﬁﬁf;nzﬁunn TRAFO 1 PL QUIMIG. 8.0 10 O El BUS Or S e I n g
4 7 4 gg;ﬁ#ﬁ;‘?ﬂBAL\M TRAFO 2 PL QUIMIG e L0 O — . . . - .
t o e orcers | 0] 0] @ — » Possibility to flexibly change priorities either by
+ 9 |# gg;iﬁfguqnum\ TRAFGC 2 BT CAUST 8.0 1.0 . El ! Hanags profies Aoplypriorties @ . . . . .
R N BT IR oy Jwame [ [vuwn [amnon] swws [wonoromy typing or clicking a new priority
+ 11 & gx;—;ﬂ"&mmm e e 8,0 1,0 . 1 (& i:;ﬁ%ﬂ\gomum TRAFO 1BT 8.0 1.0 . -
t e b e iaserea | 60 ) @ AL = « SIPAPER Priority Manager: creation, modification
L 80 0| @ [l 3 [8][3502Ls )| SIPAPER PRIORITY MANAGER ? 2] !
O e mrorore | 50 10| @ MO G and change of priority profiles for different
+| 15 |# gggﬂfguenum\ TRAFC 2 BT EVAF 2 8.0 1.0 . ljl#] 5 [8] igg::;ﬂn”s MName: E r El - .
+ 15 4 gg;ﬁﬁfﬂmaum TRAFO 3 BT EVAP 2 8.0 10 . Lilis] o [#] i;;ﬁﬁ‘;ﬁ%z Description: FUﬁ|ETES‘Z Froprofie.l El — prOductlon Scenarlos
7 g 21 11 ) CIRANLYI P2 ]
+ 13 4 g;z;&i’ran'mum TRAFO 2 BT BRANQ 8.0 10 O flls] = [&] ig:;éi/;za Save new profile Load profile El
L 19 ' gg?;[')‘li:wBUZAL\M TRAFC 1 DP/DESL_2 5,0 1'0 O | o d ' igg;ﬁl_‘i‘;Zd d
L 10 ‘ g:;ﬁ"\?z‘éﬂZAUM TRAFC 1 FORNG CA 8.0 1.0 o
| L ™ ' i:;ﬁ%ﬁzﬁdﬁﬂSRL\M TRAFO 2 FORNO CA 80 10 O BUS| I
[ #] 12 (8|2 TRAFO 1 GASEIFIC 8.0 10 D Cu Sto m er Va u e
L 13 ‘ iggg_ﬂl_\.lsggﬂ ALIMALIM TRAFO 1 TR_E 8.0 1.0 o
| L 14 ' igibﬁ?—d;ZSRL\M TRAFO 1 EVAP 2 80 10 O
| L 18 ' igg:-bl_\i‘;mAL\M TRAFO 2 BT EVAP 2 a0 1.0 O
CIRCHC 25 e T ST ) * Increased transparency
| L 7 ' ii&;iﬂmﬁﬂﬁﬂuhﬂ TRAFO 1 BQ_2A 80 10 O
x| 1= & L;g;’[;_\if:ﬂwn\um TRAFO 2 BT BRANQ 8.0 1.0 O ° I d fI 1 b- I -t 1 t d 1 t t
R e T T ncrease exIDIIty INn power system adjustments
| L 20 ' ii::;i‘f:ﬂBDSRL\M TRAFO 2 BT DP/DES 80 10 O
| L 21 ' | ig‘;[l;\?f:ﬂﬂﬂ4AL\M TRAFO 3 BT DF/DES a0 1.0 O BUS/ v
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SIPAPER TT — Advanced Load Shedding Module SIEMENS
SIPAPER operator faceplates CNnercyY

" fél_l? Main Features
Automatic ([

Automatic }_;.;

» Detailed parameterization of load shedding

o behavior for each individual element
Menualvae [ 60MW « Change of operating modes within the load

shedding system

« Automatic — include in load shedding calculation

* Qut of service mode — remove a load from
shedding calculation

; s,
Automatic Automatic = N

Offline 2 e = 5 /-\ e —
e e - Customer Value e ~

« Full control and maintenance transparency of the
entire load shedding system

A.Beck| SEOSOFITS 22
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SIPAPER PI \
Synchronization &

Voltage Control
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SIPAPER TT — Synchronization & Voltage Control SIEMENS
- e CNeEercyY

diagnostic

V-diff. 1-diff. syn switch number E ') voltage busbar at ParD net Mal n featu reS
-0.68 B Rty ) voltage busbar at ParD gen
P Un syn transformer at PSG Net @/ :ys::::x::y;::‘:s
syn transformer at PSG Gen ’—6] ) system build up
0.00 0.00. ~) extension of ?slarxd . .
sy [ 2575 ) povbsemkiy * Reliable and automatic
400 040 -135° M y H35° ) logic fault . .
o synchronization and voltage control
voltage 50,00V voltage 30,00 vV @ selection @) voltage transformer Busbar Of .
P T W | (PR e p——— embedded in the AS&M module
@) voltage check @) ParD ready
- - \©) syn signal selection | (@) fault feedback switch . .
ongow (1 ss [ s ] || O O muemm * Integrated WinCC user interfaces for
Measuring 4 ) start ParD \@) TR ready for volt. adjustment | <, comm. voltage adjustment
> V diff OK . . .
£ dllf' oK § 9 SHSOITIY ? Dus:?rv |13I0;.I"|(1 10:51:48.365 0 TURB_REG_04/MESSAGE freg.: no action due to limitation nce | |3/13’2““ 105214 AM aI I Syn C h ro n I Zatl O n po I nts an d Vo Itag e
° diff OK J P slgnals LOAD MGMT 0 GENERATION 3 GHs m& [ SYNCH ~| @ SIEMENS
approval % D s [ o eone | [ [ ] ] |0 BN EEEEES [
_ © s EENENE EREENE EREENE EENENE controllers
Suisisoisy LTI LTI [

[T [ JBlE)r el

abort

4 JA_301/JA_101_REG-D [x]

severe e s I . Customer value

@‘ contol [ V-conrol ||
 Centralized synchronization control
loadgroup [ 1 |

s « Unified user interfaces and increased

/ status ,\/ tap changer running

% ST . =— transparency

/ > / watchdog error = <

8 * Increased automation level for power
management

</ stepping commands will be ignored
</ stepup running
</ step down running

= e 2 gl @ e ¥ ][00 e s e P i T |

B o EEEL
a &

A.Beck| SEOSOFITS 24
November 2020 Siemens Energy is a registered trademark licensed by Siemens AG. Unrestricted © Siemens Energy, 2020



SIEMENS
CNercy

SIPAPER PI
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SIPAPER Tt — Generation Management
Intelligent load sharing algorithm
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Main Features
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Actual priorities for the island
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El IR | setect
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Priorities chani

TURB TG3 TG4

transfer the new priorities

« Automated load sharing between all Turbine-
Generator Sets supplying the plant Patent protected

* Full control over TG sets, e.g. starting/stopping,
spinning reserve configurations

 Protection of assets from over-frequency
situations

Customer Value

R E R N G A B e e N N T B
Figure: Screenshot from project example
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« Control of generators in most efficient operating
range (grid parallel mode)

« High availability of supplying assets in island
mode

« Considerably increased automation level of the
power generation system
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SIPAPER Tt — Generation Management
Load sharing overview
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Figure: Screenshot from project example
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SIPAPER TT — Load shedding and DCS combined SIEMENS
CNercy

Fiber Line

Process

Ea
\
\
Pulp Dryer Process

Controllers

Power Consumption
Temperatures
Pressure Values
Tank Levels, etc...

State A
\\ Process Powered by
\\ I State B +PCS 7

)

. Meet the standard .

= . . . .

Shedding/ Shedding/ Shedding/ Shedding/
Inhibition Inhibition Inhibition Inhibition
List A List B List C List D

Chemical Plant

LL * PredictiveSuggestion of Shedding priority configuration

Control software under development A.Beck|SEOSOFITS 29
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SIPAPER 1T — Combined Steam and Power Cycle

Optimize available power

Decrease venting of HP Steam —
—

Decarbonize

f(x) = x* + 4xy* * 0.5x

X] = sin(x) * y* * Pl GENERATOR & TURBINE
PARAMETERS

Recovery Boiler
5‘ Turbine House

~g«r,
Q ~ = Turbine &
“»‘ Generator
ah é«" Controllers

ower Boiler . -
Ea i -

Control software under development
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STEAM SYSTEM PARAMETERS
* Pressure
* Temperature

Powered by
+PCS7
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SIPAPER TT — Remote Service & Operation via cRSP ‘Q‘. SIEMENS
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Customer IT
Landscape HTTPS

-—
B,
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: Firewall _ I A ¥
|
: | Si E
| OpenpCS | iemens Energy
| Og%nSASerer | SeCUfed CRSP VPN Tunnel Connected Worker
' : ) Applications
: DMZ Back-Firewall | 4 (e.g. Industrial Circuit /
| E o | Certified according LibreStream)
L ______1 to 1ISO 27001

Management Bus — Industrial Ethernet — 1 Gbit/s

Terminal Bus — Industrial Ethernet — 1 Gbit/s

1 : Remote Service via cRSP for:

‘m II - Virtualized Power

=
M

Intelligence System CommiSSioning

o HTTPS

10101010101110101001

Trouble shooting

TOTOTOTOTOTOTOTOTOTOTOTOTOTOTOTOT

Plant Bus — Industrial Ethernet Maintenance

Installation

Health checks and inspections

IED PAC, 3WL S7 Controller

Customer Access to cRSP Web Portal
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