Modernization of
Process Control System

Zuevskaya Thermal Power Plant,
Power Unit 1



About Company

s Founded in 2000 k“s
\‘

m Part of big financial and industrial
corporation MUST-IPRA Xap-r_gn

m Provides complete cycle of design, development,
commissioning and maintenance of Process control

systems, Automated metering systems,
Dispatch control systems etc.

s EXxperience on various modern software and hardware
platforms

s Staff consists of over 100 professionals, among them
70 highly skilled design engineers
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Certificates of Khartep LLC
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Automated Systems of Khartep LLC
Implemented on Various Plants and Enterprises in Ukraine

Energy System of Ukraine

[l Dispatch Control

[Oxenpobnanepro
[xenposckas 3C
CesepHasn 3C

[onbacckan 3C
3anapHas 3C
KOxHasn 3C *

Af Metering

HOK Ykpaxepro:
CesepHas 3C
3anapgHas 3C

ﬁ:ﬁgﬁgﬁfﬁi’};@c @ Power Generation

LlenTp ynpasnenus HOK Axenpostepro [apruukas T3 * MpumeyaHue:
3anapaHepro  Yepkacckas TIL Cucmems! Ha cmadusx
Llentpanepro  Xapbkosckas TOU-5 NPOeKMUPOBaHUA U

8HeOpeHus

A Q(fpran
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Process Control Systems for Metallurgical Plants

s PCS of multifuel boiler
for Zaporizhstal

m PCS of gas cleanings for
TNK “Kazchrom”, Kazachstan
(Aksu and Aktubinsk ferroalloy plants) -

m PCS of gas cleanings for
JCS Tikhvin ferroalloy plant, Russia

m PCS of gas cleanings for
JCS Stakhanov ferroalloy plant, Ukraine

s PCS of charge dosage for JCS Zaporozhye ferroalloy
plant, Ukraine

A (Xapran
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Process Control Systems for Power Generation Plants

m Turbine speed controller
for JSC Ukrgidroenergo,
Kanevskaya Hydropower
Plant

s PCS of Power Unit 1
for Vostokenergo LLC
(Zuevskaya Thermal BocrokaHepro
Power Plant)

MUST-IPRA Corporation Slide 6

© 2011 Khartep Ltd



Process Control System of Power Unit: Short
Characteristics of Modernization Object

s Modernization object — Power unit 1 of Zuevskaya TPP,
which is located in Zugres, Donetsk region, Ukraine

m Zuevskaya TPP has an installed
capacity of 1200 MW. TPP is a

part of Vostokenergo LLC
(DTEK corporation), which is one

of the biggest power energy
generating companies in Ukraine

and participates in the regulation
of frequency and power of the united energy system of
Ukraine

s Power unit 1 of Zuevskaya TPP has electrical power of
300 MW and was commissioned in March 1982, and as of
January 1, 2008 has worked153 599 hours with 508 startups

and stops
Q(Epran
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PCS of Power Unit: Modernization Scope (1)

PCS modernization including the supply cabinets with
PLCs and replacement of equipment in main control
room to modern workstations and video walls;

Modernization of regulation system of turbine
K-300-240-2, including the implementation of regulation
system of turbo generator and electronic safety system;

Modernization of regulation system of drive turbine
OR-12PM, including the implementation of feed pump
control system and electronic safety system;

Modernization of boiler gas-air, with the implementation
of auto-ignition and safety devices;

PCS modernization of boiler dust feeders, including
frequency regulation and replacement of dust feeders
Motors;

A Q(Epran



PCS of Power Unit: Modernization Scope (2)

Modernization of vibration and mechanical quantities
monitoring of feed pumps, installation of vibration and
displacement sensors;

Modernization of support mechanisms vibration
monitoring system so as to reduce risks of rotating
machinery maintenance;

Implementation of water chemistry automatic control
system, with the installation of analyzers and systems for
sample preparation;

Implementation of pipeline breaking sensors;

Modernization of coal flow measurement with the
Installation of controllers, sensors and conveyor scales;

A Q(Epran



PCS of Power Unit: Modernization Scope (3)

s Implementation of gas analyzers and ultrasonic dust
level meters;

s Implementation of the emergency control room;
s Implementation of generator self-synchronization;
s Modernization of the power subsystem;

s Modernization of control room support systems (lighting
and air conditioning) etc.

A Q(Epran



PCS of Power Unit: Work Cooperation

ANU HUN «TennoaneKTponpoeKkT»
(FennpoekTuposwumk 3yesckon TIAC)

CE 3yeBckasa TOC
OAO «BocTokaHepro»

f
|
|
|
I
I
|
|

KomnnekcHas noctaBka
ACY TN aHepro6noka 300 MBT u
CucTeMbl perynupoBaHus TypouHbl
K-300-240 n NTH OP-12 MM

a N

Cob6cTBeHHbIe paboTbl 000 «XapTan»

1. Paspabotka npoekTta Ha
PEKOHCTPYKLIMIO TMAPAaBIIMYECKO YacTn
CPT K-300-240

2. Wed-moHTax

3. Wed-NHP

MUST-IPR.A

1. Pabomsbi 2eH.nodpsidyuka

2. lMpoekmHbie pabomesir:

- PaspaboTka T3 Ha ACY Tr1

- Pa3paboTka TexHuyeckoro npoekta Ha ACY T (B yactu
KTC 1 o6LeccTeMHbIX peLLeHuit)

- PaspaboTka paboyein gokymeHtauum Ha ACY T

3. U32omoeneHue u nocmaeka o6opydosaHusi:
- C6opku PT30

- Lkadhbl npompene

- lkadbbl BTOpWYHBLIX Npubopos

- Wkadpbl nuTannsa n PY

- MNynbT 1 cuCTeMy aBapuIMHOrO ynpaBneHust

- Wkadhbl NPOMKNEMMHUKOB

4. Mc 1€ U MYCKC

- flemoHTax 060pyAoBaHuWs
- MonTax v NHP apmatypsl, KM, PT30, MTK, PY,
kabenbHbIX Tpacc

doYHble pabombl

5. Paspa6omka MM u y 8 ucnb ACY T

6 Cmpc HO- e
P P P

- /

MocTaBLUMKN BHELWHUX
CMeXHbIX CUCTEM

rrrrrr M XN3 vm. T.I'.lLeBYeHKO

,,,,,, 000 «A3M3-UHKUHUPUHI»

rrrrrr 000 «C-UHXUMHUPUHI»

,,,,,, 3A0 «Tex3Hepro»

W[ no B3anMoaencTBMIO CO CMEXHBIMU
cuctemamu ¢ ACY TN

MocTaBwukm
o6opyaoBaHus
— Siemens AG
1. Uarotosnenue MTK ACY TN u CPT

2. KomnnektHasa noctaeka MTK n CPT
3. Wedp-moHTax MTK ACY Tr un CPT

[— 000 «KomTek-OHeprocepBuc»

[

. UsroToBneHne o6opyanosaHus
rmapoyactn CPT OP-12 MM

2. lledb-moHTaX

3. Wed-MHP

'+ [pyrve noctasBwuKkn 060pyaoBaHNs

MoHTaXHble opraHusaumm,
BbINOJIHAOLWME
cneuvanv3MpoBaHHble paboTbl
Ha Tpy6onpoBoaax

BbICOKOrO AaBneHus

1. MoHTax v MHP pekoHCTpyMpoBaHHON
rapaenuyeckomn Yactu Typ6uHel K-300

2. MoHTax 1 NMHP pekoHCTpynpoBaHHO
rMapaBnnYeckon Yyactm TypouHsl OP-12

Xapran
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PCS of Power Unit: Modernization Schedule

Mecayel 2010

01102 |03 |04

05

Na Stage Mecaubl 2008
nn 03 |04 |05 (06 (07 (08 [09 [10 [11 |12

1 | PazpaboTka TexHWYecKoro 3aganuna Ha ACY TI

2 | PazpaboTka TeXHWYeCKOro NPOeKTa Ha PeKOHCTRYHUMIO
ACY I

3 | PazpaboTka paboyei AOKYMEHTALUWW HA PEKOHCTRYKLIMIO
ACY I

4 | PazpaboTka pabodel JOKyMEHTALMKM Ha PEKOHCTRYKLMKO
rMapaBnu4eckor Yactu TypbuHel K-300

5 | PaspaboTka paboyel JOKYMEHTALMW Ha PEKOHCTRYKLUMIO
rMapaenuyeckor JacTu TypbuHel OP-12 [

6 | lemoHTar obopynoBaHma

7 | CtpouTenbHble paboTel (PEMOHT NOMEWEHWA)

8 | MocTaeka obopyaoBaHMA

9 | MoHTaw obopyaoBaHWA

10| BeINONHEHWE PEMOHTHBIX W MOHTa¥HBIX paboT no
TypOuHam K-300 1 OP-12 MM

11| NMHP noneeoro obopyaoeaHua (apmatypa, KAM)

12| MHP ACY TI1

13| MeTponornyeckas atrecTaums kaHanoe ACY Tl

14| ObydyeHWe NnepcoHana Ha nnolwaake KMcnonHuTens I

15| ObydeHWe NnepcoHana Ha NNolwagke 3akasduka

16| KomnnekcHele ucneitanna ACY T

17| MapaHTWiHBle CNbITaHua ACY Tl

MLUST-IPR.A

Q(fpran
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PCS of Power Unit 1, Zuevskaya TPP: Architecture

Cxema CTPYKTypHas Komnrekca TexHuyeckux cpeacts MNTK SPPA-T3000
ACY TN 3yeBckon TIC aHeproGnoka Ne 1

. He onepaTWBHbLIA KOHTYP
OnepaTuBHbINA KOHTYD

Cepsep
SKpaHbl KONNEeKTMBHOMo APM APM APM pesepBHOro
APM NoNb3oBaHMS Hau. cMeHsl  Hau. cmeHsl CMeHbI konupoeaHWs APM
onepaTopa-TexHonora —— KTU, ay (Swap-out) vHxKeHepa OPC-coepnHeHie

ACY Ana
ACY M cTaHLum

5010pc01

L Sl

KaGene IE TP
Cable IETP

10CRAM

Wikath ANR YETaHORKH CEPEERHOTD
oBopyacEANs BI0X2000x 1000

PCILan Cabinet 600x2000x1000 double doors
front and rear.

Likach NpeRNAIHANEH ANA YOTAHOBRN GEPBEPHOTD

 caTesoro 0GOpYA0BAHWA. CEPREPHOS W CETERIS

OBORYMNBAHNE ANA YCTAHOSEN 8 AAHHLIA WA

NOGTABNABTEA 8 QTARN HyiX YIAKDEKAK!

1)CEpRED NPUNGHKEHHT PEIEDEADOBIHHLI,

drserver, RX10054 1 wr,

2)Busumnd pnewosog 1 wr,

3)Komse yHsaumanneii woayms G104

4)Cuctenma nutanna MBN APC UPS system 230V

1w,

5)CHCTEMA CUHKDOHMIALIY BpEmern DTS 4130,

DEISDIMPIBTHHER (8 KOMINEKTE G BHALHEH

AHTEHHOR 2 WT., ABENAMA LA NOENKHEH 1A

sHewsnx aTenn, DCFT7 paduem)

6)MapLpyTHIATOR CAG 19 1 u,

7)CeTason axpad FiraWall

B)KommyTaTop SCALANCE X212-2 5 wr.

9) Cepsep npunaxesii ERSAPP SERVER (dr-
erver) 1XRX10054 1 Uiy

KaGens IETP
Cable IE TP
e (Fuscmeson HV) >

KomMnnekT wiHHbk enen
Bus-cable set_Profijds op

‘ ‘ [—
SPPA-TI00

SPPA-TI0N0 SPPA-T3000 SPPA-T3000 SPPA-T3000 SPPATS000

IEED e | o e o @

i v
]

FUMB

i3

e[ Fum | [

Juiiach rwvasu] e
2208/ =24 § boaidmisd

o | L [[[rume Fun e [l Fum e[ [idl

41745 ruae [{0[S 417-451 417-401

|S—
TOCUADT

10CUAN

10CRB04
10CRED4

—
10CRGO1

10BUXO1 10CRBOT [ 10GRGO1 |
10CRCOY

10BUXH 10CRBO11

10BRU01T
10BRUO1

10CRBO:
ADCRBO3

10CRBOS

Wkady 500x2000x600
ANEKTPONUTANKA CHCTEMbI, &
cBope:

Power supply cabinet
BO0x2000X600, assembled:

1Enos nuTasma AC3I000 2308
ACY 24B DC 100A

Switch-mode power supply
AC3000 230VAC/24 VDC 1004
2 Brox peaspaMposasMa
wamyats SITOP

SITOR modular redundancy
madule inputioutput

Wikach Z200x900x400 CHETE ML
aBTomaTHIaUMK, B cBope:
Automation system cabinet

Wikadh 2200x900x400 GucTemEl
asTomaTkialum, 8 chope:
Automation system cabinet

Wikach 2200x900x400 cucTemisl
asTomaTHaaLMK, B CBOpe:
Automation system

27

1.Koqtponnep S7T-400H ¢
CPU414-4H PG.Controller S7-
400H with CPU414-4H PG,

2. Monynm FUM210 37 wr
3Mogynu FUMZ32 5 wr

4 Monynu FUM230 12 wr
5.Mogynn FUM280  3wrT,
BMopynu wiTenthencHue IME1G
B

Interface module IMG16

MUST-IPR.A

1. KowTponnep ST-400H ©
CPU414-4H PG Controller S7-
400H with CPU414-4H PG
2.Mogynn FUM210 35 wr

3 Mopynu FUM232 10 wr
4 Mopynw FUM230 12 wr.
5 Moy i wHTendheRcHEIS
IM&16 & wr.

Interface module IM&16

assembled

1.KpedTes ann yoTaHosm
wmonynaa FUM210 30 wrT.

2 Mopyrm FUM232 1w
3.Moaynn FUM230 6w,
A4.Mogyra FUM280 1w,
5.Mopyn uHTEpchEACHEE IMG16
4

wr.
Interface madule IME16

Wkadp 2200x900x200
OMETEMBI ABTOMATHI AU,
cBope:

Automation system cabinet

Wkad 2200x900x400

EMCTOMBI 3BTOMATHIALMH, &

cBope:

Automation system cabinet
bled

1KowTponnep ST400H ©
CPU414-24H PG Contraller S7-
400H with CPU414-4H PG.
2.Mogynu FUM210 38 wr,
3Mogynu FUM232 9 urr

4 Mogynu FUM230 11 wr,

1.Kourponnep S7-400H ¢
CPU414-4H PG, Contrallar ST7-
400H with CPU414-4H PG,

2 Mopynm FUM210 27w
3.Mopynn FUM232 17w,

4 Mopynm FUM230 11w

= .

5 Mogyri e
IMB16 6 wr.
Interface module IM&16

IMG16 6wt
Interface module IMG16

Wkad 800x2000x600
ANEKTPONMTANKA CHETEMbI, &
cBope:

Power supply cabinet
BODx2000x600, assembled:

Wkady BO0x2000x600

Servoragler cabinet
BO0x2000x600, assembled

1.Censoparyrmtop ARS 2302
Servo Positioning Controller
ARS 2302

1 Brom nutasws AC 3000 2308
AC/ 24B DC 1004
Switch-mode power supply AC
3000 230VAC/24VDC 1004
2Nepexnouarens Harpyasm
Redundant Switch

3.Pene KoHTPONA HANDRAKEHNS
Voltage manitoring relay
4.Buwmouarenn 220 B AC
Switch-disconnactors 220 VAC
5 Bewnioaten 24 8 DC
Switch-dis@mnnactors 24 VDG

cepeoycHniTeneR, B COOPE:

Wiach 2200x900x400 GHETE ML
ABTOMATUIAUMK AIA CHETEME!
PEryAMPOEAHIA TYRGHHLI, §
cBope:

Automation system cabinet
2200x900x400 for turbine control,
assembled

1Kontpannep ST-400H c GPU4 M-
4H PGContraller S7-400H with
CPU414-4H PG,

2. Moqyns pacwwpeHun 5s0na/
ansonaEXM 4381 Inputioutput
sxpansian maduke

3. Mofyns GLGTHOM DEryMpOBaH
FM 458-1 DP Application madule
FM 4581 DP

Xapran
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Modernization of Main Control Room

SIEMENS|
=6

MUST-IPR.A
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PCS of Power Unit 1, Zuevskaya TPP: Lessons Learned (1)

m During modernization of PCS of Zuevskaya TPP Power Unit 1
Khartep LLC has completely mastered SPPA-T3000 Control

System

s Nowadays Khartep LLC successfully performs maintenance of
this PCS.

MUST-IPR.A
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PCS of Power Unit 1, Zuevskaya TPP: Lessons Learned (2)

s During maintenance Khartep LLC has successfully performed
the following activities:

Implementation of PCS communication with interfacing

. ACY et ACY TN ¢ ACY KOHTRONA W
P ," A INSKTRORHNETROE B sHeprobnoxka Nel Epware angpnam:k?ﬂt:pﬁz

OIE for Process Control

Exchange of linear displacement

transmitters from Turk to Solartron solarfron
metrology

Correction of algorithms

Repair of an industrial
air-conditioner

MUST-IPR.A



PCS of Power Unit 1, Zuevskaya TPP: Lessons Learned

m Detailed analysis was performed to find out causes of power
unit 1 stop on August, 5, 2010. Analysis results were given in
the report.

' (con 20386502
] . Tyamens, 9711, Xapuscn
N rentone (087) 7.176.608, 7176.688 .
7T N [ e snanoon . XapTan e vonibnn
= Orier

BEE 0@ QN PR BRw B39 0B
81 <

00 ABAPHITHOM OTK/IoTeHHH YHeprodnoka Ne 1 CE «3yerckoit TIC» OO0 «BocTokIHepron
B 03:44 05.08.2010 1.

Ty s 1

1 Vima /DefaultRootZuev_TEC/123
E Coagato: 04.11.2010 10:37:46.750
Bpews c 05.08.2010 03:00:00,000 no  05.08.2010 05:58.05,803

Tunclpwo W

ceoi v oreP. Toom e
CEOA VA OTEP TODWEViEE
LA TEST/ ACKNOW SGHAL

cousm cuen

m Several drawbacks of
-~ SPPA-T3000 were expose
~during operation

Ounta comm
O cuaa CP1

Xapran

Crp. 2 wa 10

MUST-IPR.A
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Staff Competence

UEHTP OBYYEHWA . CAHKT-NETEPBYPI

3A0 "WHEWAEP NEKTPUK"

m Personnel of Khartep LLC has
experience and certified
competence on work L —
with equipment and software
produced by Siemens,
Schneider Electric, ABB

GE Intelligent Platforms etc.

CBUWAETENBCTBO Ne TRC-06/1038

000 “Xapran™

“Cuctema cynepeu3opHoro ynpasnenus Monitor Pro V7" u
“MNpor " KOH Modicon
TSX Quantum ¢ UCNONL30OBAHUEM UHCTPYMEHTANLHOW
cuctems: Unity Pro”

Aupextop 3A0
B Cankr-lNevepbypre

H.I0.Kapracuau

Schneider

| Heriin Gerin | !
a} Electric

e

Ceptudukat

ABS CEPTUOUKAT

-1 Babewwko EsreHuin Bacunbesny Boigan r-Hy Babewxo Esrewmo Bacnveswiy
B TOM, 470 OH ¢ 21 aexabps no 23 aexabpr 2004 ropa ¢
OTPLIBOM OT NPOMIBOACTBA NPOWEN CTAXUPOBKY NO
NPOrpaMMHO-TeXHMYeCksM cpeacTeam GE Fanuc

Certificate

8 nepuon ¢ 10.04.2008r. 1o 14.04.2006r
PpoCIyAN Creaycua KD
Mporpamma oByenus

/// //./'///

Mr. Dmytro Gordiyenko

had attended the seminar

WS: Pr ion and lon for Khartep

from August 15T to September OSth 2008

Vienna, Anstra September 03eh 2008
-akou—.c
10 wien

Tralbnars Mr. Orwusan Ssamon, Mr. Markes Rodym-Maumcd,
Mr. Ancreas Aigrer

MUST-IPR.A

Mr Sergii Zubariev
has participated in a
TIEC 61850 Implementation of
Substation Communication course

on 185« 16 April, 2009

ABS Oy
Distridution Automaticn
Vassa. Fnland

ST-PRO1 SIMATIC S7 KomnnexcHan aBTomarHaaums -
NPOTPAMMMPOBANHE ANA HANHHAIOUINX

1. Konvponnepu: Series 80™  VersaMax®

2. Cucrema nporpams
Developer PLC

posaruta Proficy™ ME Logic

3. SCADA Proficy™ PE

Advantek Engineering
TexHueckuh AupexTop

\c%;mum.u JACTPUBLIOTOP

Barton®  GENEHS

SIEMENS

Xapran
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Collaboration with Equipment Suppliers

s Khartep Ltd successfully collaborates with different suppliers
of automation equipment

ERREET

m Besides SPPA-T3000 produced by Siemens, Khartep LLC
performed analysis of other control systems, such as ABB
Symphony, Emerson Ovation, GE Energy OC6000 etc.

A Q(Epran
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Collaboration with Emerson "
S

EMERSON.

s Khartep LLC and Emerson have an Process Management

association agreement in the field

of development and implementation OVATION @
of control systems based on

Ovation™ Expert Control System

m Ovation™ Expert Control System is being developed and
enhanced more than 20 years, nowadays it is being used on

many power plants
et EjEEE

— —
— -9 |

Af Q(fpran
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Ovation Architecture

Ovation — ynpaBneHue
OCHOBHbIM 0GOpydoBaHMem

NapoEkie 0
razoesie
TYPOMHLI

Komnpeccopsl
T

Fopenku,
Kamepkl
CcropaHus

- OcHOBHO®
[ o0opyaoeaHMe
L

HCnoMOoraTensHoOE
oDopynoBaHue

Ovation
ACY nponsBogcTeEa

Ovation — ynpaBneHue
anexTpooGopyaoBaHuem

A

MUST-IPR.A

PazpeweHune
ﬂ QMS =
) a i s
OVATION ™%
L,
A Pezepen- —
poBaHue ~
—/\ﬁ\ APB '
ol & =T
1 [N 1 N
Tmc I
i OnuH KoHTponnep
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Ovation Components (1)

Intel Pentium-based controllers
128 Mb Flash memory
64 Mb RAM

5 control tasks with fixed
performance and 3

with user-chosen

(from 10 ms to 30 s)

Self-diagnostics

Up to 128 local I/0O modules,
up to 1024 remote 1/O modules

Redundancy

MUST-IPR.A
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Ovation Components (2)

m 1/O modules are placed on
DIN rack in Ovation cabinets

m There are lots of different modules,
main are the following:

= Analog input modules
= Analog output modules
m Digital input modules
|
|

Moy nia
EEOA-EBIEOLS

Digital output modules
Special modules
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Partners of Khartep LLC
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Intelligent Platforms

Fastwel 72 |
MOXA
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EMERSON
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Customers of Khartep LLC

LepxaeHe nianpneMmcTeo
HauioHanbHa eHepreTuyHa KoMnNaHis

SIHFEMHEFIO goqoouepro

®

SAMOPOXXCTAIb

() FERREXPO

Poltava Mining

4d
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MLUST- IIFR A

Khartep Ltd
MUST-IPRA Corporation
42, Tobolskaya str., Kharkov, Ukraine

Tel./fax: +38 (057) 717-66-99
E-mail: marketing@khartep.com.ua
Web: www.khartep.com
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