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ErP3C-3 TEXHWYECKWE TPEBOBAHWA 3AKA3YK . AOroBorPy

BGRES-3 CU: {ER'S TECHNICAL REQUIREMENTS TO AGREEMENT

KpoMe TOro, B TaKWMX 34aHWsX HeoBX0AMMO YCTaHOBATb aAeKBaTHOE KOJMYeCTBO
PO3ETOK C Pa3WUHLIMU COMETAHWUAMMU BbIXOAHbLIX THE3A (HanpuMmep, 3 x 1~16A, 1 x 3~16A, 1
x 3~32A, 1 x 3~63A, 1 x Y30 30 MA WAW aHanorn4Horo TUNa) Ha MakcMManbHOM paccTOAHUN
Mexay pozetkamu ~40mM,

[NS BbINOAHEHUA KanwuTanbHbIX PEMOHTOB B 3AaHMAX C TakEnoiM obopyaoBaHueM
HeobXoAMMO YCTaHaBauBaTb 6nOKM nNWTaHWA C ABYMS BblKJlOuYaTensMu C  NNABKUM
npenoxpanuteneM no 250A B KaxaoM W yAOB6HbIMA BbIXOAaMM / MeAHbiMM WKUHAMK ANs
kabenbHOro CoeAWHeHWs, Hanpumep C BGONbWMMKM CBApOYHbIMK  yCTaHOBKaMK. MecTa
YCTAHOBKWM fAaHHbIX 6IOKOB MUTAHWSA AOMXKHbI COrNacoBelBaThca Mexay [loapsaqvkoM u

3aKa34yMKOM COrfacHoO TWNOBLIM TpeboBaHWAM OOCMYXWBaHWA, HanpuMmep, B 30HE
6AM30CTM K reHepaTopHbIM TpaHcdopmMaTopaM AN Macio0YUCTUTENIbHBIX YCTEHOBOK, BHYTPW
KOTENbHOW [ANA CBapouHbix paboT Ha KOTAe, WAM BHYTPU MalMHHOro 3ana pAnAa
MHCMNEKTUPOBAHUA U KanpeMoHTa 6onblumx TypbuH / reHepatopos.

4.5.28. Wkadbl ynpasneHus anekTpoobopyaosannem

SnekTpoobopynoBaHue A0MNXKHO BbiTb  M3roTOBJEHC B COOTBETCTBMW CO  BCEMM
ctangapramu  OCT  wu/unu  EN, koTopblie onpeaenawt 6esonacHoe W ucnpaeHoe
dyHKUMOHMpOBaHWe U paboTocnocobHoCTs, Hanpumep EN60439, EN60204. Lkadbl AOMKHB!
YCTaHaBAUBATLCA C BHEWHel cTeneHsblo 3aWwuTel He Meree IP 54/55 u sHyTpeHHed IP20 ¢
[OCTAaTOYHOW MOwHOCTeH oborpesa. Bce cbopkm B nonesblX YCNOBMAX, HanpuMep,
ABUraTens, TPaHCMUTTEPA, MMMNYNbLCHOM NWHWMM, OOMKHLI BbiTh OCHalleHbl oborpesaTensaMu
BO3AYyXa W MOFYT UMeTb CTeneHb 3aluTbl MUHUMYM IP 54/55. Mexay 6nokom ynpasnexuns
3neKkTpoobopyaoBaHUA U cucTeMOl cBopa AaHHbix ACY TN ponxeH GbiTe NpefycMOTpeH
obMeH curHanamu craTtyca u / Unn nHdopMauuK o Npoueccax.

4.5.29. KWUN nonesoro ypoBHs

4.5.29.1. O6uwwe TpeboBaHMA

[aTtuukn, UCMONHUTENbHBIE MEXaHWU3Mbl, Npeobpa3osaTeni U T.4. AO/DKHbI UMETL paspeleHvie
PoctexHaa3opa P® Ha npMMeHEeHWe TeXHWYECKWUX YCTPOACTB Ha OMacHbIX NPOW3BOACTBEHHbLIX
06beKTax, AOMKHbI WUMeTb cepTuduikatel cooteeTcTBus OTIl, MeToguku MoBepkH, AATUUKK,
KpoMe Toro, A0/KHbI GbiTb BHECEHBLI B PEEcTp cpeacTs U3MepeHws MocctaHaapTa PO.

KMN BeibupaioTca MOAPAAYUMKOM B COOTBETCTBMWM C YC/NOBUAMW OKpyXalowel cpegsbl,
MMEeWMMY MecTo Ha nnowagke. ObopyAoBaHWe, YCTAHAB/IMBAEMOE CHApYXW 34aHWA U
COOPYXEHWH, A0/MKHO DObiTb 3alWMWeHo OT BO3AEWCTBUMA CONHUA, AO0XASA, CHEra v MOpo30B
(Np1 HeoBX0AMMOCTH MPeayCMOTPeH 060rpes AaTYMKOB U UMNYAbCHBIX NUHURA).

KWUM pomkHbl BbiTb CMPOEKTUPOBAHbLI U BbINOMHEHLI C YYETOM YCTOWYMBOCTM K NOMExaMm B
COOTBETCTBMM C TpeboBaHUAMM DOCCHACKMX U MexayHapoAaHblX cTaHaaptos ([OCT P
51317.4.3-99 (MK 61000-4-3-95), NOCT P 50648-94 (M2K 1000-4-8-93), NOCT P 50649-
94 (MK 1000-4-9-93), rOCT P 50839-2000, , NOCT P 51317.4.4-99 (M3K 61000-4-4-95),
rOCT P 51317.4.11-99 (M3K 61000-4-11-94), rOCT P 51318.22- 99 (CUCMP 22 - 97).

O6beM MOCTABOK [OMKEH BKNYaTh B cebs TexHWYecku 060CHOBaHHbIA BblIGOp AATUYMKOB,
MCX0As NpW 3TOM W3 CReayrowWwux KpuTepues: 3ajaud no u3MmepeHuio, pabodas cpeaa,
OKpYXallue YCNoBUA, CXeMa YCTaHOBKW W MPUMEHEHWE TEXHONOrMK, KOTopas Yxe
onpoboBaHa M 3apekoMeHfoBana cebs npu UCNOML30BaHWK B CUNOBLIX arperarax.

Bce nakeTsl nporpaMMHoro obecneveHus (mactep-daiinel obopyaosanus, MO ans HAaCTPORKK
napaMeTpoB, W T.4.), CHabXeHHble COOTBETCTBYIOLMUMA NUUEH3IUAMM, AOMKHbI BXOAWUTL B

In addition, an adequate number of wall outlets with various combinations of sockets (for
example, 3 x 1~16A, 1 x 3~13A, 1 x 3~32A, 1 x 3~63A, 1 RCD 30 mA) must be installed in
such buildings at a maximum distance between wall outlets of ~40m.

A power supply unit with two fuse switches with a 250A fuse in each and convenient outputs
/ copper buses for cable connections, for example with large welding apparatus, must be
installed in buildings with large equipment in order to carry out capital repairs. Locations for
the installation of such power supply units shall be agreed by the Contractor and the
Customer pursuant to conventional service requirements, for example, in the area close to
generator transformers for oil cleaning installations, inside boiler rooms for welding works on
the boiler, or inside the machine room for inspection and capital repair of large turbines /
generators,

4.5.28. Electrical equipment control cabinets

Electrical equipment shall be manufactured pursuant to all GOST and/or EN standards that
determine safe and proper functioning and performance, for example EN60439, EN60204.
Cabinets shall be installed with an external level of protection of not less than IP 54/55 and
internal of IP20 with sufficient heating capacity. All field assemblies, for example, motors,
transmitters, and impulse lines shall be equipped with air heaters and have a minimum level
of protection of IP 54/55. Exchange of status signals and / or process information shall be
provided between the electrical equipment control unit and the DCS data collection system.

4.5.29, Control and Instrumentation Field Equipment

4.5.29.1. General Requirements

The sensors, actuators, transducers, etc. shall have a permit issued by Rostechnadzor of the
Russian Federation to apply technical devices at hazardous industrial facilities, as well as OTR
conformity certificates of conformity; moreover, examination methods, the sensors have to
be registered in the Register of Measuring Instruments of the Russian Federation
Gosstandart.

C&l is to be selected by the Customer on the basis of the environmental conditions prevailing
on the site. The equipment installed outside of buildings and enclosure structures shall be
protected against the effects of sunlight, rain, snow, and frost (if necessary, heating of
sensors and impulse lines shall be provided).

C&I shall be designed with consideration of their interference resistance in compliance with
the requirements of Russian and international standards (GOST R 51317.4.3-99 (IEC 61000-
4-4-95), GOST R 50648-94 (IEC 1000-4-8-93), GOST R 50649-94 (IEC 1000-4-9-93), GOST
R 50839-2000, , GOST R 51317.4.4-99 (IEC 61000-4-4-95), GOST R 51317.4.11-99 (IEC
61000-4-11-94), GOST R 51318.22- 99 (SISPR 22 - 97).

The scope of supplies shall include technically correct selection of the sensors on the basis of
the following criteria: measurement task, medium, ambient conditions, installation situation
and technology which has been tried and tested in power plant applications.

All software packages (equipment master files, parameterisation software, etc.) complete
with licences shall be part of the Contractor’s scope of supplies.
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o6beM noctasku MNogpagunka.

O6bem paboT No mocTaske OBCMYXMBAHWIO AATYMKOB JO/KEH BKIOUYATh B cebs He TONLKO
NOAHYK MEXAHUYECKYI) YCTAHOBKY, HO TaKXe M WX MOMHYK CUCTEMHYID MHTerpauwio 8 ACY
TN. 31oT ob6bem paboT ByOeT oxBaTbiBaTb CneayoLiee:

BO3MOXKHOCTb YCTaHOBKM MapaMeTpoB M3MepuTeNeHbix npeobpasosaTteneli no npoTokony
HART uepes ACY TI1;

CYMTBIBAHUE CWFHANOB BCEX AATYMKOB, WHAMKAUMA HeoBX0AMMOCTM  0BCNyXMBaHus,
oTo6paxeHue COCTOSHWS, W, NpU HeobxoAMMOCTH, AOMOMHWTENbHAS ABOWYHAA WHAMKAUWUA
HencnpaBHOCTEN;

06paboTka COOTBETCTBYKLMX CWUrHanoB B NWHMKM 0T 4 fo 20 MA o6 obpbise nposoaa,
VKa3aHWii Ha Henonaaky M BbIXOAE 3a Npeaenbl U3MepeHwii

OUEHKa AOMONHUTENbHOW WHbOpMaLMK, nonyyeHHol no npotokony HART (cpeaw npouyero,
CUrHanbLl O Hemonaakax, NoKa3aHWa TeXHWYECcKOro COCTOSHWS, HeebXOAMMOCTL MpoBeaeHUs
TEXHUYECKOro obCnyXuBaHua)

COrNacoBaHWe W3MEpUTENbHbIX CUrHanoB B NPOrpaMMHOM oBecneveHnn CMCTeMbl YnpasneHus
npoueccoM (cpean nNpoyero, pacyeT KOPPeKuun)

popMupoBaHue, onpeaeneHue v apxyBMpoBaHUe NpefenbHLIX 3HaueHuin

ApXUMBUPOBAHUE BCEX U3MEPEHUIA

WHTErpUPOBEHWE CUrHanoB B CWUCTEMY YNpaBieHus
TEXHWYECKUMA  XapaKTepUCTWKaMK, YCTAHOBMEHHbIMW B
NpoeKTUPOBaHWE TEXHOMOMMUYECKON YCTaHOBKM
npeacTasfeHue M3MepeHHbIX BenuMuuMH Ha aucnnesx onepatopa (MYM), BKnwoyas
oTobpaxeHue AWarHOCTUYECKUX W3MepeHWi, OTHOCAWWXCA K OMpeAeneHutlo COCTOAHWA
yCcTpolicTea.

npoueccoM B COOTBETCTBMM C
TEXHUYECKOM  3afaHWKW  Ha

Cneayowme Tpe6oBaHWA AOMKHbI YYUTLIBATLCA NPU NpoekTuposaHun 1 Beibope KUM:

a) AaTuMkM  nepeuuHble npeobpasosaTenu, HopMupylowue npeobpazosaTenu,
6noku nuTawma, HART KOMMyHUKaTopsl W T.n. Heobxoaumo Bbibupats,
PYKOBOACTBYACH NPUHUMMNOM yHUDWUKaUWK, TaMm, rae 3To BO3MOXKHO;

b) B cnyvae OAHOTUNHOrO OBOPYAOBAHWA, HO PasHbIX NMPOW3BOAWTEnNEi, HOMKHO
cobnoaaTbca TpeboBaHUA CXOACTBA IKCMNYATALMOHHbIX XapaKTePUCTUK.

C) yCTaHaBnMBaeMble YCTPOMCTBA AO/MKHBI ObiTs MPOBEPEHHOW KOHCTPYKUMM W OT
HaAEXHOro MNpov3BOAUTENA, COEAMHATL B cebe nocneAaHWe TexHOMorMyeckue
LOCTUKEHWA, AOMKHbI MCNONb30BATLCA MaTepUanbl U TEXHONOrUK, ynydwarume
HaneXHOCTb W TOYHOCTL, @ TakxKe NPOoAnslolmMe cpok cnyxb6el; He Tpebyowue, B
TO e BpeMs, 4acTtoro obcnyxusaHus, Mcnonb3oBaHue ONbITHbIX 06pasuoe He
AonycKaeTcs,

d) BCe KOMMOHEeHTHLl U3MepuTensHoro obopyaoBaHus, Takue, Kak npeobpasosaTtenu,
YCUNWTENHW, aHanu3aTopbl, NPUEMHWKU, KOHTPONMNEPLl WM Mpoyee A0MKHbl GbiTh
HacTpoeHbl U oTKanubposaHbl MoapsaYMKoM (Npon3BOAMTENEM)

e) kanubposka AOMKHA 6bITb 33J0KYMEHTMPOBAHa W B MOCTaBKY AOMKHbI BbiTk

BKAIOYeHbl CepTUdUKATLI UCMLITAHWIA. MeXnoBepoYHbIi WHTepBan, AONMXKeH BbiTb
He MeHee cpoka paboTel ocHoBHOrO obopyaosaHua O6beKTa MexAay NNaHoBbIMU
pEMOHTaMM.
f)  momkHo ObiTb obGecneyeHo Hanuuve obopyposaHus (HART-KOMMYHWKETOpPOB,
3a4aTUMKOB M Np.) HEOBXCAWMOro ANs AanbHeRwWwel 3KCnAyaTauvy, HacTpoiku,
nosepku (Kanubposku);
A3TYMKM, YCTEHOBMEHHbLIE BO B3PbIBOOMACHBLIX MOMELUEHURAX,
B3pPbLIBO- U Noxxapo6esonacHoe UCMNONHeHue,

UMeTb

a) LIOMXKHBI

MoapsAYMK AOMKEH HECTU NOMHYI0 OTBETCTBEHHOCTL 3a obpalleHne ¢ AaTYMKAMK,
Mo Mepe BO3MOXHOCTU, U3MEPUTENbHbBIE npeo6pa3soBaTteny [OMKHbI NOCTaBAATLCA C

O

The scope of supplies and services for the sensors shall include not only full mechanical
integration but also complete DCS system integration. This shall cover the following:
possibility of parameterising the transducer via HART from the DCS system

read-in of all transducer signals, maintenance indications, status indications and, if required,
additional binary fault indications

processing of 4 to 20 mA signals in line with the relevant guidelines for wire breakage, fault
indications and measurement range viclation

evaluation of the additional information via the HART protocol (among others fault in-
dications, maintenance indications, need for maintenance)

conditioning of measurement signals in the process control system software (among others
correction calculations)

formation, indication and archiving of limit values

archiving of all measurements

integration of signals into the process control system in line with the specifications of the
process plant terms of reference

representation of measured values in the operator control and monitoring displays (HMI)
including measurement diagnostic and status displays

The following requirements shall be taken into consideration for C&I design and selection:

a) Sensors, transmitters, reference transducers, power packs, HART-communicators,
etc, shall be selected on the basis of commonality design philosophy, wherever it is
possible.

If using the same type of equipment by different manufacturers,

performance characteristics of the equipment shall be maintained similar.
c) The devices installed shall be of approved design and supplied by a reliable
manufacturer, and they shall incorporate the latest technological innovations, with
the use of materials and techniques improving reliability and accuracy, as well as
extending service life, and which, at the same time, do not require frequent
servicing. Use of prototypes / pilot samples is not allowed.

All measuring equipment components, such as transducers, amplifiers,
analyzers, receivers, controllers, etc., shall be adjusted and calibrated by the
Contractor {(manufacturer).

Calibration shall be documented and the test certificates shall be enclosed in the
scope of supply. The recalibration interval shall be not shorter than the Object basic
equipment service life between scheduled repairs.

f) Proper equipment (HART-communicators, reference input /set point elements,
and suchlike) required for further operation, setting, adjustment, and verification
(calibration) shall be provided;

Sensors installed in explosion-hazardous areas shall be of explosion- and fire-

proof design.

b) the

d)

e)

9)

The Contractor has the overall responsibility for handling the sensors.

As far as possible, the transmitters shall be supplied preparameterised with factory
acceptance record and characteristic diagram. If required, they shall be set on site. A quality
certificate shall also be supplied for sensors and transmitters.

The warranty service life is specified in the Technical Specifications for a particular type of
sensor, at the same time it shall be at least 18 months from the sensor commissioning date.
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npeasapuTenbHo YCTaHOBEHHbIMK paboyuMu napameTpamn, UMeTb akTbl 0 MPOBEAEHUU
3aBOACKOW NPUEMKMU W AMArpaMMbl XapakTepucThK. MNpu HeobxoAWMOCTH, UCTbITaHMA
[AaTUUMKOB MOryT 6bITb NPOBEAEHbI HEMOCPEACTBEHHO Ha MeCTe. Takke, Ana AaTHUKOB U
U3MepuTENbHbIX NpeobpasoBaTenei AO/MKeH NPeACTaBNATLCA cepTuduKaT kayecTsa.

FapaHTUPOBaHHLI MEepuoj  IKCMAyaTauuu yKasblBaeTcs B TexXHWYECKOM  OMuCaHuu
KOHKPETHOr0 TMNa AaTYMKOB, HO B TO Xe BPeMa OH He AomxeH bbiTb mMeHee 18 Mmecsaues,
cuuTas 0T MOMEHTa 3anycKa AaTyuKa B IKCnayaTaumio.

4.5.29.2. [OaTuyuKu faBneHUA U Nepenaga gaBneHua

B KauvecTBe AaTYMKOB AABNEHWA, nepenaja AaBneHus HeobxoawMo MPUMEHATb AATUMKK
«Yokogawa», fJaTu4KW nepenaja A3BNEeHUS YKOMNNEKTOBaTb ABYXBEHTWUNbHbIMW Bnokamu
«MeTpaH» C npucoeauMHeHneM K Npoueccy no sapuaHty M20x1,5 (MoA NNOCKMA HUNNenb).
B o6beM nocTaBKKM A0MKHbI BXOAWUTb:

a)  paTuuku;

b) BeHTUNbHblE BNOKK;

C)  KOMMNEKT KPenexHbIX W3Aenuid (KpoHWTekHbl, ckobbl, raiiku 1 T.4.);

d) KOMNNEKT MOHTaXHbIX W3AEAWIA (HUNNenu, NPoKNaaKU, KONMbUA YMIOTHUTENbHEIE
nT.4a.);
e) u3MepuTenbHble APOCCENbHLIE YCTROCTRBA (AuadparMel, conna);

f)  ypaBHWTENbHbIE, PA3AENUTENbHbIE W KOHAEHCAUWOHHbIE COCYAbI;
Nacnopr ¢ MOBEPOYHbLIM KIEHMOM W PYKOBOACTBO NO 3KCNAyaTauuu;
h) mMeToavka noBepkwu.
Natunkn gonxHbl obecneynsaTb:
a) knuMaTuueckoe ucnonHeHue YXJ1 kateropum B cooteeTcTBMM ¢ MOCT15150-69;
b) creneHb 3awmTel OT 6pbI3r M nNbin He MeHee IP 54 B COOTBETCTBWM C
FOCT 14254-96;
C)  BbIXOAHOM CWMTHaN - NAMHENHbIA TOKOBbLIN 4..20 MA (20..4 MA) B COOTBETCTBUM C
[OCT 26.011-80;
KNnacc TO4HOCTU - He xyxe 0,5;
NOAKMOYEHWE K CUCTEME YNpPaBNeHus - No ABYXMNPOBOAHOM cXeMe.

d)
e)

JaTumku JONXKHbLI MMETL BCTPOEHHOE MHAMKATOpHOe YCTPOWCTBO.

Jatunkn A0MKHbI BbITe MHOrONPEAENLHBIMA C BO3MOXHOCTLH HACTPOWKKM Ha BEPXHWA npeaen
WM3MEPEHW MM OManasoH M3MepeHuid oT Pmin 4o Pmax no cTaHAapTHOMY psAAYy AaBneHud no
roCT 22520.

[atuMKki  pasHOCTM  fdaBneHuli  AOMXHbLI  BblAEPXWBATh BO3AEWCTBUE  OAHOCTOPOHHENH
neperpysku npeaesbHO JAornyckaemblM pabouvM  W3BLITOUHBIM AABMNEHMEM CO  CTOPOHbI
NAKCOBON M MMHYCOBOI Kamep.

[aTynkn JONXKHbI COOTBETCTBOBATD:

a) IV rpynne WCNOAHEHWA MO YCTOWYMBOCTM K 3MEKTPOMAarHUTHbIM MOMEXaMm npu
KpUTEpUN KadecTBa (GyHKUMOHUPOBAHUA Ha noMexoycToiumnsocts — A no FOCT P
50839-2000;

b) rpynne wucnonHeHus V2 Mo yCTOMYMBOCTM K MexXaHW4YeckuM BO3AEACTBUAM NO

[OCT 12997-84,
MpUCoeaMHEHUE AATYMKOB K MPOUECCY AOMKHO 6biTh BbINONHEHO C MOMOLWBID UMMYALCHLIX
Tpyb6oK ceuenneMm 14x2 unu 16x2,5 B 3aBUCMMOCTM OT MapaMmeTpoB MU3MepaeMoW cpeasbl.
Hunnenu paTuvkos AOMKHbI BbITb M3roTOBMEHEI U3 TAKOrO Xe MaTepuana, WX pasmep AOMKeH
COOTBETCTBOBATL PA3MEPY UMNYNbLCHOU NUHMN.

MWTaHWe aaTunkoB-0becneynBaeTca UCTOMHUKAMKU C HanpsxeHueM 24 B ot MNTK.
—)

L
y

4.5.29.2, Pressure Sensors and Differential Pressure Switches
Sensors manufactured by ‘Yokogawa’ shall be used both as pressure sensors and differential
pressure switches, with the differential pressure switches complete with two-valve Metran
units, and with the connection to the process effectuated according to the M20x1.5 scenario
(via a flat nipple).
The scope of supply shall include:

i) Sensors;

j)  Valve device assemblies;
Set of fasteners (brackets, clamps, nuts, etc.);
1)  Set of assembly/installation items (nipples, gaskets, O-rings, etc.);

m) Measuring throttling devices (diaphragms, nozzles);

n) Leveling, separation, and condensation vessels;

o) TDS/Certificate with a mark of certification and Operation Manual;
p) Calibration procedure description.

Sensors shall meet the following requirements:
f)  Climatic modification - category ¥X/, according to GOST 15150-69;

g) Spatter and dust protection index of at least IP 54, according to GOST 14254-
96;

h) Output signal: 4..20 mA (20..4 mA) line current signal according to GOST
26.011-80;

i) Class of accuracy - at least 0.5;
j)  Connection to control system - by two-wire circuit.

Transducers shall be provided with a built-in indicator.
Transducers shall be of multiscale type, with an option to set the upper range value, or Pmin
to Pmax measurement range over the standard pressure row according to GOST 22520.
Differential pressure switches shall withstand linear overload by maximum allowable
operating gage pressure from the plus and minus chambers.
The sensors shall correspond to the following specifications:

c) Electromagnetic noise immunity version group IV, with noise
performance quality index A according to GOST R 50839-2000;
Mechanical impact resistance version group V2 according to GOST 12997-84.

resistant
d)

The sensors shall be connected to the process circuit by means of pulse tubes with a cross-
section of 14x2 or 16X2.5, depending on the monitored medium parameters. Transducer
nipples shall be made of the same material and their size shall correspond to the impulse line
size.

The sensors are powered from the DCS 24 V power sources.
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4.5.29.3. MaHoMeTpbl

B 0bbeM NocTaBKK AOMKHBI BXOAUTb:
a) MaHoMeTpsl;
b)  KOMNNEKT MOHTAXHbLIX W3AENWi (HUNNenw, YNNoTHUTENbHbIE NPOKNAAKK, raiikv
HakugHble U T.4.);
C) pasgenuTeNbHble COCYAbl;
d) nacnopT C NOBEPOYHBLIM KEMMOM U PYKOBOACTBO N0 3KCMyaTaunu;
e) MeToauKa NoBepKu.

Mpubopbl gomkHbI 0becnevuBaThb:
a)  KAMMaTUYeckoe wcrionHeHve YXJ1 kateropuu B cooteeTcTaum ¢ FOCT15150-69;
b) cTeneHb 3awuTbl OT 6pbI3r W nNbinv He MeHee IP 54 B COOTBETCTBMM C
FOCT 14254-96;
C)  BbIXOAHOW CWUTHAN - NUHERHbIA TOKOBbIA 4..20 MA (20..4 MA) B COOTBETCTBMM C
rOCT 26.011-80;
KAacc TOMHOCTKH - He Xyxe 0,5;
NoAKMIOYEHUE K CUCTEME YNPaBNeHus - N0 ABYXNPOBOAHON CxeMe.

d)
e)

JaTunkn gomkHb! obecneymsaTb:

a) KnMMaTuyeckoe ucnonHeHue YXJ1 B cooteetcteun ¢ TOCT 15150-69;

b) cTeneHb 3awuTbl OT 6pbI3r M NbinM He MeHee IP 54 B cOOTBETCTBMU C
rOCT 14254-96;

c) Knacc ToyHOCTM - He Xyxe 1,0 ¥ [omkeH COOTBETCTBOBATL Knaccam,
onpeaeneHHeliM B PA34.11.321-96  «HOpMbl  NOrPEWHOCTH  U3MEpeHus
TEXHONOTMYECKWUX MapaMeTPOB TENNOBLIX INEKTPOCTAHUMA M NOACTAHLUA.

d)  AvamMeTp WKanbl MaHOMETPOB, YCTaHaBNMBAEMbIX HAa BbICOTE A0 2 M OT YPOBHA

NNOWAaAKN HAbNIoAEHUA 33 HUMUK, AOMKEH OblTb He meHee 100 MM, Ha BbICOTE OT
2 M A0 3 M- He MeHee 160 MM. YCTaHOBKa MaHOMETPOB Ha BbicoTe Honee 3 M oT
YPOBHSA M/IOWAAKK He paspeluaeTcs,

WTyuepa MaHOMETpOB - paguMancHule, [lpucoeaAWHeHMe MaHOMeTpoB K npoueccy 6yaer
BLINO/IHEHO C MOMOLbLKY MMMYNbCHBIX TPYOOK ceyeHunem 14x2 wnu 16x2,5 B 3aBUCMMOCTHU OT
napaMeTpoB M3MepseMon cpeabl.

B KayecTse BTOPWUYHbLIX BEHTU/IEM Ha CTeHAax AaTyWMKOB WCNO/b30BaTk OM10KW KnanaHHble
opfHoBeHTUNbHBIe BKH 1-10 np-sa HIM «3nemep».

[na pasMelleHus MaHOMETPOB Ha W3MEPWTENbHBLIX Y4acTKax C BbICOKWMW AMHAMUYECKUMU
Harpyskamm 1 BM6paumsamMu JonxHa BbiTb NpeaycMoTpeHa 3awuTa oT Bubpaunii U Harpy3ok.
Onsa paboTbl BO B3PLIBOOMACHBIX 30HAX 3MNEKTPOKOHTAKTHbIE MaHOMETPbl A0MKHbLI UMETb
B3pblBO3aWMLWEHHOE NCNONHEHKE,

4.5.29.4. Pacxopaomepbl, CHETUMKH, YPOBHEMEPSI

B KaHanax uW3MepeHus pacxoda W YPOBHA MPWMEHWTb AATYMKM nNepenaga AasneHvs
«Yokogawa»,

Ons u3MepeHua pacxojaa MasyTa MpUMEHUTbL MaccoBbleé KOpWOIWUCOBbIE
RotaMASS dupmel «Yokogawa».

Nina u3MepeHuna pacxoda Ha BOY npuMeHuTh yNbTpasByKoBble pacxoaomepsl YEWFLO,

pacxofoMepsl

Ona uamepeHun pacxgaa" BOAbl B UMPKBOAOBOAAX MPUMEHUThL 4-X Ny4YeBblE YNbTPA3BYKOBbIE
ypoeHemepbl SONOKIT dupmbr «Siemens».

- ‘(./’

4.5,29.3. Pressure Gauges
The scope of supply shall include the following items:

a)
b)

Pressure gauges;

Set of assembly/installation items (nipples, sealing gaskets, coupling nuts,
etc.);

c) Separation vessels;

d) TDS/Certificate with a mark of certification and Operation Manual;

e) Calibration procedure description.

Instruments shall meet the following requirements:
a) Climatic modification - cold-temperate category according to GOST 15150-69;
b) Spatter and dust protection index of at least IP 54, according to GOST 14254-96;
c) Output signal: 4..20 mA (20..4 mA) line current signal according to GOST 26.011-
80;
d) Class of accuracy - at least 0.5;
e) Connection to control system - two-wire circuit;

The gauges shall ensure:

a) Climatic version - category cold-temperate according to GOST 15150-69;

b) Spatter and dust protection index of at least IP 54 in accordance with GOST
14254-96;

¢) The diameter of pressure gauge dials installed at a height of 2 m over the

monitoring platform level shall be at least 100 mm, while at a height 2 to 3 m
shall be at least 160 mm. It is not allowed to install pressure gauges at a height
of more than 3 m over the monitoring platform level.

Pressure adapter groups shall be of radial type. Pressure gauges shall be connected to the
process system with pulse tubes with cross-sections of 14X2 or 16x2.5, depending on the
monitored medium parameters.

Type BKN 1-10 single-valve units by NPP Elemer shall be used as secondary valves on the
transducer stands.

For pressure gauges located in measurement areas with high dynamic loads and vibration
protection against vibrations and load stresses shall be provided.

Electric contact pressure gauges intended for operation in explosion-hazardous areas shall be
of explosion-proof design.

4.5.29.4. Flow Meters, Counter Devices, Level Gauges

Yokogawa differential pressure switches shall be used in the flow metering and level
measuring channels.

Coriolis acceleration flow meters RotaMASS by Yokogawa shall be used for residual fuel oil
flow metering.

YEWFLO flow meters shall be used for flow metering on the CPP.

SONOKIT 4-beam ultrasonic level gauges by Siemens shall be used for water flow metering
in the circulation water lines.
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[ns w3MepeHWA YpOBHA B ByHKepax Cblporo Yras nNPUMEHWTb pajapHble YpoBHeMepbl
Vegapulse 68 dupmbl «Vega» unw Sitrans LR460 dupmbl «Siemens».
[ns usMepeHus ypoBHeil BoAbl Ha 6epercsoil HaCOCHOH CTaHUMW NPUMEHWTL YNbTPA3BYKOBbIE
ypoBHeMepbl Vegason dupMbl «Vega» unu Sitrans Probe LU dupmel «Siemens».
Mo pesynbTaTaM OMbITHOW 3KCnnyaTauun Ha Gepesosckoi MP3C npeanoyTUTENbHEl PajapHbie
W YyNbTpa3ByKOBble YPOBHeMepbl pupmbl «Vega».
B kaHanax pacxoaa BOAbl M KOHAeHcaTa npu AasneHwun Ao 50 krc/cM2 u TemnepaType Ao
150°C npuMeHUTb YNbTPa3BYKOBbLIE pacxogoMepsbl.
B kauyecTBe CWrHanW3aTOPOB YPOBHEd Macna B Macnobakax MacnocTaHuuil NPUMeHUTh
yposHeMepsbl Flotect L6.
B 06bem nocTaBKu AOMKHbI BXOAUTb:
a) npeobpa3sosaTeny;
b) npamonuHelHble YyvacTku TPYyGONPOBOAOB COOTBETCTBYIOWMX TUMOPasMepos
(CcyulecTByOWME YUACTKU AOMKHbI BbiTh NpUBELEHbI B COOTBETCTBUE C HOPMAMK);
C) cyxawlue YCTPONCTBa;
d) nepBuuHblE M3MEpPUTENLHLIE YCTPOWCTBa € mpeobpasoBaTenamu ANA BbIBOAA
JaHHbIX Ha ACY TM.
€) pacyéT NepBUYHOIO M3MEepPUTENbLHOre YCTPOWCTBA;
f)  KOMNAEKT KpenexHblX U3Aenui (KpoHWTelHbl, ckobbl, raiku 1 T.4.);
KOMMAEKT MOHTaXHbIX U3Aenuil (MpoKNaaku, Konblua ynnoTHUTENbHbIE U T.4.).
h) nmacnopT C NOBEPOYHbLIM KNeiMoM W PYKOBOACTBO MO 3KCNAyaTaumm;
i)  MeToAWKa NoBepKw;
MpeobpasosaTenu 4o/MKHbI obecneynsaThb:
a) KnumaTuyeckoe ucnonHeHue YXJ1 kateropuu B cootsercTsun ¢ MOCT 15150-69;
b) creneHb 3awuTel OT 6pbI3r W Nbinu He MeHee IP 54 B COOTBETCTBMM C
rOCT 14254-96;
€)  KNacc TOYHOCTM — He Xyxe 0,5;
d)  BBIXOAHOW CWUrHan - NUHelHbI TokoBblA 4..20 MA (20..4 MA) B COOTBETCTBUM C
rocCT 26.011-80;
e) NOoAKMKYEHWE K CUCTEME ynpasneHus - No ABYXNPOBOAHOW CxeMe,

MpeobpaszoeaTeny JO/MKHEI COOTBETCTBOBATL!

a) IV rpynne wCNOAHEHWs MO YCTOWYWBOCTM K 3NEKTPOMarHWTHbIM MOMexam npu
KPUTEPUK Ka4ecTBa (YHKUMOHWMPOBaHUA Ha noMexoycToidyusocTb — A no FOCT P 50839-
2000;

b) rpynne ucnonHeHus V2 no yCTOWYMBOCTW K MeXaHWyeckuMm sosaenctsuam no MOCT
12997-84.

MpucoeanHeHue npeobpasoBaTeneil K NPOUECcCY ACMXKHO BbiTe BLINOSHEHO € NOMOLLbIO
YCTaHOBKM MpPOTOUHOM uacTu npeobpazoBaTens Bo dnaHuel Tpy6onposoga. Kanubposka
npeobpa3oBatenei AOMKHA BbINONHATBCA Ge3 [eMoHTaxa MPOTOYHOW YacTu MEeToaoM
6ecnpoMBHON KanubpoBKY C NOMOLbLID UMUTATOPa pacxoaa.

ANrOpUTMBl KOPPEKUWM pacxoda No TEMnepaType W AaBfeHWio MOTyT BbINOMHATLCA Kak B
caMux aatumkax, Tak u s NTK.

PacxogomMep-cueTumni A0MmKeH obecneuuBaTb XpaHeHue B
3HEProHesaBynCcUMOoi NamMaTh u BoiBod B MTK nNo cTaHAapTHOMY UHTepdency:
@) W3MEPEHHbIX 3Ha4YeHud obbEMOB B CTAHAAPTHLIX apXWBax: 4acoBOM, CYTOYHOM,
MECAYHOM,  YrnpaenseMoM  apxuee C  YCTaHaBNvMBaeMbiM  WMHTEPBaNOM
dpXUBUPCBAHWA;
b) apxvBa OTKa30B W apxWBa HEWTATHbIX CMTyauun C yKasaHwem Tuna cobelTus,
AaTbl WBPEMEHM €ro Havyana, a Takxe ero Nnpoao/KUTENEHOCTH;

apxuee B

—

o

Vegapulse 68 by «Vega» or Sitrans LR460 radar-type level gauges by Siemens shall be used
for measurement of level in the raw coal bunkers.

Water level measurements at the bank pump station shall be carried out with ultrasonic level
gauges Vegason by «Vega» or Sitrans Probe LU by Siemens.

According to the results of operating experience at the Berezovskaya GRES, radar and
ultrasonic level gauges by «Vega» are preferred.

Ultrasonic flowmneters shall be used in condensate and water flow channels at a pressure of
up to 50 kgf/em?.

The scope of supply shall include the following items:
a) Transducers;
b) Straight pipeline sections of respective standard dimensions (the existing
pipeline sections shall be brought into compliance with applicable standards);
c) Orifice constriction devices;
Primary measuring instruments with transducers for data output to the DCS.
Calculations for the primary measuring instrument;
f)  Set of fasteners {brackets, clamps, nuts, etc.);
g) Set of assembly and installation items (gaskets, O-rings, etc.);
h) TDS/Certificate with a mark of certification and Operation Manual;
i)  Calibration procedure description.
It shall be ensured that transducers meet the following requirements:
a) Climatic modification - cold-temperate category, according to GOST 15150-69;
b) Spatter and dust protection index of at least IP 54, according to GOST 14254-96;
c) Class of accuracy - at least 0.5;
d) Output signal: 4...20 mA (20...4 mA) line current signal according to GOST 26.011-80;
e) Connection to control system - by two-wire circuit.

Transducers shall correspond to the following classifications:

a) Electromagnetic noise immunity version group IV, with noise resistant
performance quality index A according to GOST R 50839-2000;
b) Mechanical impact resistance version group V2 according to GOST 12997-84.

Transducers shall be connected to the process with flanges of the transducer flow tube into
the pipeline, Calibration shall be carried out without dismantling the flow tube, by the no-spill
calibration method with the use of a flow simulator.

The flow correction algorithms as per temperature and pressure can be executed in the
transducers, as well as in the HSS.

A flow meter-totalizer shall ensure archival storage in nonvolatile memory and output to the
DCS via a standard interface of the following data:
a) the measured volume data values in the standard archives: hourly, daily,
monthly, and managed archives, with a preset archiving interval;
b) failure archive and contingency archive, with the records of event type, date
and time of occurrence, as well as duration time;
c) storing of the archived data for not less than 1000 hours in cases of power
failures.

The orifice plates shall be in conformity with the requirements of the following
standards: GOST 8.586.1-2005., GOST 8.586.2-2005., GOST 8.586.3-2005., GOST
8.586.4-2005., GOST 8.586.5-2005. (ISO 5167-1:2003, ISO 5167-2:2003, ISO 5167-
3:2003, ISO 5167.4:2005).

It is allowed to use lock chambers for replacement and servicing of transducers without
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€) COXpaHeHWe apxXuBHbIX A3HHLIX NPU OTKIIOUYEHUM CETEBOrO MUTaHUA B TEYeHue
He MeHee 1000 vacos.

Cyxaiowme ycTpoicTBa [OMKHBI COOTBETCTBOBaTe CTaHaaptam [OCT 8.586.1-2005.,
rOCT 8.586.2-2005., TOCT 8.586.3-2005., MOCT 8.586.4-2005., FOCT 8.586.5-2005. (MCO
5167-1:2003, UCO 5167-2:2003, UCO 5167-3:2003, UCO 5167.4:2005)

[na 3aMmeHsl W oBcnyxuBaHMa AaT4Mkos  6e3  OTKMKYEeHUA W
Tpy6ONpOBOAA AOMYCKAETCA NPUMEHEHWE WII30BbLIX Kamep.

OMOopOoXHEHUsA

4.5.29.5. TemnepatypHble AaTYMKK

[nA KOHTPONs TemnepaTypbl rasoBO3AYWHOrO W NapoBOAAHOrO TPAKTOB, TemnepaTypel
MeTanna noBepxHOCTel Harpeea — NPUMEHWUTL AaTUYWKW, 3alUTHbIE rMab3bl NpoussoacTea MK
«Tecei» r. OBHWMHCK;

[nAa KoHTpOnAa TeMmnepaTypsl 6abbuTa NOAWMNHWKOB CKOAbXeHws TypboreHeparopa,
nuTarensHelx TypBoHacocoe, 3neKkTpoABWraTenei NpUMeHUTL AaTYUKK TeMnepaTypbl
npowussoacrea AO3T CKB «Tepmonpubop» r. Kopones,

B o6bem nocTaBki AONXHbI BXOAUTL:
a) UYBCTBMTE/NbHbLIE 3/IEMEHTLI B 3alWUMTHON apMaType;
b) 3aWMTHbIE MMNbL3bI;
c)  NacnopT Ha usgenue;
d) meToavKa NoBepKM.

4,5.29.6. JaT4unKW Cneun3MepeHmil

B kayecTse 06OpYAOBaHMA CMeuM3MEpeHUr: M3MepeHuid BHBPOCKOPOCTM Kopnyca
noAWWnHUKa, subponepeMeLlieHns, 0CeBoro CMeLleHus poTopa, CKOPOCTY BpalleHua potopa,
TennoBoro pacliMpeHus UnauHApa TypboreHepaTopa, OTHOCMTENbHOrO PacluMpeHus poTopa
TYPBUHBI, WUCKPUBNEHWS  poTopa  TypbuHbl, JIMHEHHOTO  NepeMeleHns  UWAuHApa
TypboreHepaTopa, YKNOHOB onop w purened TypboreHepaTopa Wcnons3oBaTe obopygosaHue
HMMN «M3mepuTentHble TexHonoruus, r. Capos, Hukeropoackas obnacte.

B KOMNNeKT NOCTaBKKU AO/HKHO BOUTU:

a)  paTuuku;

b) npeobpasosaTtenu;

C)  KPOHWTEMHBI U KCTUPOBOYHLIE MEXAHWU3MbI;

d) nacnopT Ha usgenue;

€) PYKOBOACTBO MO 3KCNAyaTauuu;

f)  AononHuTenbHoe nosepoyHoe obopyAoBaHve Ans KanMGPOBKW W arTecTaunu
KaHanos OTHOCUTENbLHOrQ PpaclWMpeHus poTopa, OCEBOro CMelleHWs poTopa B
NabopaTopHLIX YCNOBUAX;

g) CepBMCHble TEXHUYECKUE CPeAcTBa, MoBepodHoe o6opyaoBaHue u cneuunanbHbli
MHCTPYMEHT, KOTOpble  WCMONb3YKTCA BO BPEMA  MOHTaXa, Hanaaku,
3KCNAyaTaumy, TexXHU4Yeckoro obcnyxusaHws, peMmMoHTa, KanubpoBkM U
METPONOrMYeCcKon aTTecTauuu, TeCTUPOBaHUS,;

h) HeoBxoAWMble Ha NEpUOA HanaakM W rapaHTMAHOrO Ccpoka 3KcnayaTauuu
pacxofHble MaTepuansl.

ot S
il 4 P

pipeline disconnection and emptying.

4.5.29.5. Temperature Sensors

Monitoring of the air-gas and water-steam circuits temperature and the heating surface
metal temperature shall be done with the use of temperature- sensitive elements and
protection sleeves manufactured by PK Tesey, Obninsk.

Monitoring of the temperature of babbit in the turbine-generator plain bearings, in feed
pumps, and electric motors shall be carried out with the use of temperature sensors
manufactured by AOZT SKB Thermopribor, Korolev.

The scope of supply shall include the following items:

a) Temperature sensorsin protective tubes;
b} Protection sleeves;

c) TDS/Certificate;

d) calibration procedure description.

4.5,29.6. Special Measurement Transducers

Equipment developed and manufactured by NPP Izmeritelnye Technologii {(Research and
Development Enterprise LLC Measurement Technologies), Sarov, Nizhni Novgorod Region,
shall be used as instruments for the following measurements: bearing housing vibration
speed, vibratory displacement, axial float of the roter, rotor rpm, thermal expansion of
turbine-generator cylinder, turbine rotor expansion ratio, turbine rotor bowing, linear
displacement of turbine-generator cylinder, grade of turbine-generator supports and gantry
beams.

The scope of supply shall include the following items:

a) pickup elements / sensors;

b) transducers;

c) brackets and adjustment/calibration mechanisms;

d) TDS/Product Certificate;

e) Operation Manual;

f) additional checkout and adjustment equipment for calibration and certification of
rotor relative expansion channels and of rotor axial displacement in laboratory
conditions;

q) technical servicing appliances, checkout gear and special tools used during
assembly, installation, setup, operation, maintenance, repair, calibration,
metrological certification, and testing;

h) consumables for the period of setup and warranty service life.
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Bce MCnonb3yeMble TeXHUYECKUe CPpeacTBa CUCTeMbl NpUBopOB U3MEPEHUs MeXBEeYUH

LOMKHbI
LEeNCTBY WA

BbiTb BHECEHbl B rOCYAAPCTBEHHBIA
ceptudukar loccranpapTa

peectp CpeAacTB
Poccuu

M3MEepeHUH W UMeTb
(®enepanbHoro

areHTCTBa no

TEXHUUYECKOMY PeryMpoBaHWio W METPonorin) 06 yTBEpPXAEHUM TUNa CPeaCcTBa M3MepeHus,

cepTupuraTt «IHCEPTUKO».

CocTaBHbIE 4acTWM KaHanoB W3MepeHWs [OMKHbl BbiTb npefHasHayeHbl AN paboTel B

CNeayowmx yCnoBusax:
a) [JaTtumk (YyBCTBUTENLHbINA 3NEMEHT):

o  TemnepaTypa OKpyXaiollei cpelsl, CoaepxXallen
napbl W GpbI3ry TYpBuHHOro Macna (ans
[aTUMKOB, YCTaHaBAWBaeMbIX BHYTpW arperarta)

OTHOCKMTENBHAA BNAXHOCTb Npy Temnepatype +35°C

BHewHAa Bubpauma B AnanasoHe 4acTor

(kpome gaTynkos abcontoTHON BUbBpaunv)

MNepeMeHHoe 3NeKTPOMarHMTHOE none YacToTon
(50£1)y ¢ HaNpPAXEHHOCTLIO

o  3awmuTa oT BHewHen cpeabl no rOCT4254-96

o 0 Qo 0

b) TMpeoGpasosaTens:
[} TeMnepaTypa oKpyxalolei cpeabl
o OTHOCWUTENbHAasA BNAXHOCTb NPy TemnepaTtype+35°C
o 3awmTa oT BHewWwHen cpeael no FTOCT4254-96

ot +5°C go 100°C
He Bonee 95%

oT 5480800y

He 6onee 0,15 MM

He 6one 400A/m
1P67

ot +5°C go +80°C
He 6onee 95%
P66

4.5.29,7. Tpe6GoBaHnsa ¥ XapaKTePUCTUKM annapaTtypbl Typ6oarperara K-800-240-5

KaHan u3MepeHus OTHOCUTENLHOM BUBpaumu.

a) [uvanasoH u3MepeHuns 3a3opa

b) HauvanbHbIiA (YCTAHOBOYHLIN) 3a30p MexAy 06MOTKOM
BO36YXAEHUS U KOHTPONBHOW NMOBEPXHOCTHIO

Cc) YacToTHbIM AManasoH W3MepeHus

d)  YHUPULUMPOBAHHLINA BBIXOAHOW CUrHAN NOCTOAHHOIO TOKA

e) OcHOBHas NpuBeAeHHAA NOrPewWwHOCTb NPU U3MEPEHUH
pa3sMaxa BubponepemMelleHs NoKasaHui

f)  OcHoBHas abconoTHasa NOrpewHoOCTs NPU U3MEPEHUN
cTaTM4YecKkoro 3asopa He Gonee

+1,0 MMm;

1,520,2MM;
0,05-1000 ry;
4-20 MA;

He 6onee 10,0%;

25 MKM.

HepasHOMEPHOCTb a@MMAWTYAHO-YacTOTHON XapakTepuCcTMKW KaHana B AuanasoHax

4yacToT:
a) 10-500 Ty
b) 500-1000 Iy

MaTtepuan o6beKkTa KOHTPONSA:

a) LUBA
b) Uuca
¢) UHA-1
d) UHA-2
e) LUHA-3

KaHan namepeHus abconoTHOM BUBpaLUu:
a) YacToTHbIiH AManasoH U3MepeHus
b) _YHWUOUUMPOBAHHLI BEIXOAHOM CUrHAN NOCTOAHHOMO TOKA
¢)~ OcHOBHas npuseAeHHas NOrpewHoCcTs U3MepeHus

— /
/
s

0,5 AB (15%);
3 AB (30 %).

34XH3MOA;
34XH3MOA;
34XH3MOA;
34XH3MOA;
34XH3M®A,

10-1000 ru;
4-20 MA;

All the technical means of the mechanical quantities measurement system shall be registered
in the State Register of Measuring Equipment and shall have a valid Certificate of the
Gosstandart of Russia (Federal Agency for Technical Regulation and Metrology) confirming
the approval of said measuring instrument type, and an ENSERTIKO certificate.

The measurement channel components shall be designed for operation in the following

conditions:

a) Pickup / sensor (sensitive element):

a. Temperature of the environment containing turbine oil fumes and spatter
(for sensors installed inside the unit) +5°C to 100°C;

b. Relative humidity at the temperature +35°C not more than 95%;

c. External vibration in the frequency range of 5 to 80 Hz
(except for vibration magnitude sensors) not exceeding 0.15 mm;

d. Alternating magnetic field with a frequency (50+1) Hz

e. and with field density not more than 400 A/m

£ Protection against external environment as per GOST 4254-96 P67

b) Transducer:

a. Temperature of the environment +5°C to +80°C;

b. Relative humidity at the temperature +35°C not more than 95%;

c. Protection against external environment as per GOST IP66

4.5.29.7. Requirements to K-800-240-5 Turbine Unit Equipment and its

Characteristics

Relative vibration measurement channel.

a) Gap measurement range +1.0 mm;
b) Initial (setting) gap between excitation winding and

reference surface 1.5£0.2 mm;
c) Measurement frequency range 0.05-1000 Hz;
d) Unified DC output signal 4-20 mA;
e) Basic percentage error during measurement of

vibratory displacement excursion values, not more than 10.0%;
f)  Absolute accuracy during measurement of static

clearance, not more than 25 um.

Overshoot of channel frequency in frequency bands:

a)

10-500 Hz
b) 500-1000 Hz

0.5 dB (15%);
3 dB (30 %).

Material of the checked object:

a) HPC 34XH3M®DA;

b) IPC 34XH3MODA;

c) LPC-1 34XH3MOA;

d) LPC-2 34XH3M®DA;

e) LPC-3 34XH3MODA.
Vibration magnitude measurement channel:

a) Measurement frequency range: 10-1000 Hz;
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Ha 6a3oBsoi YyacToTe 45 'Y
d) HepaBHOMEPHOCTb aMNIMTYAHO-YACTOTHOW XapaKTepUCTUKK

KaHan u3MepeHus 0CceBoro casura:
a) HauanbHbIi (YCTAHOBOYHbIN) 3a30p Mexay 06MOTKO
BO36YX/AEHUS U KOHTPO/IbHOWM NOBEPXHOCTLIO
b) YacToTHbIF AManasoH U3MEepeHUn
c)  YHUPUUMPOBaHHbLIW BLIXOAHOW CMIHAN MOCTOAHHOIO TOKA
d) OcHoBHas NpuBEAEHHas MOrpewHoCTb U3MepeHUi
e) MaTtepuan obbeKTa KOHTpONA:

KaHan namepeHus UCKpPUBNEHUS poTopa.
a) HauanbHblil (YCTaHOBOUHbI) 3a30p MEXAY 0BMOTKOM
BO36YXXAEHUA N KOHTPONBLHOW NOBEPXHOCTLIO
b) MacToTHbIA AManasoH M3MEPeHus
c)  YHupMUMPOBaHHbBIA BLIXOAHOM CUrHAN NOCTOAHHOIO TOKA
d) OcHoBHas OTHOCUTENbHAA NOrPeLHOCTb U3MEPEHUSA
e) Matepvan obbekTa KOHTpons

KaHansl U3MepeHus 0THOCUTENbHOrO pacluMpeHns poTopa.
a) LWLnpuHa BypTUKa:
o UBA, Uca
o UHA-1,UHA-2, UHA-3
b) HavanbHbliA (YCTaHOBOMHbIA) 3a30p Mexay 06MOTKON
BO36YXKAEHUA Y KOHTPONEHOW NOBEPXHOCTLIO
c) YacToTHbINM AManasoH U3MEPEHUS
d) YHUDUUMPOBAHHBIW BbIXOLHOW CUIrHAN NMOCTOAHHOMO TOKa
e) OcHOBHaA NpuUBeAeHHas MOrpewHoCcTs U3MepeHuit
f) MaTepuan obbeKTa KOHTPONs:

KaHan u3MepeHus 4acToTkl BpalleHus Bana TypbuHbl (pasooTMeTumK).
a) [uCKpeTHOCTb
b) HauanbHblil (yCTaHOBOYHbIA) 3a30p Mexay oBMOTKOM
BO36YXAEHMS U KOHTPOALHOW NOBEPXHOCTLIO
c) BbIX0ogHOR curHan UMNynbLCHOro TOKa
d) TorpewHoCcTb U3MEPeHUa NO TOKOBOMY BbIXOAY
e) Marepuan obbekTa KOHTpONSA:

KaHan M3MepeHus TennoBbIX PacllMpPeHnid, NMHENRHbIX NepeMeLLeHmni,

a) YacToTHbIW AManasoH U3MepeHus

b)  YHUbUUMPOBaHHBIA BLIXOAHOW CUFHAN NOCTOSHHOMO TOKA

¢) OcHOBHas NpuBefeHHAs MOrpelHoCcTb NoKas3aHui

d) AB6conTHas NOrPeWHOCTb YHU(DULMPOBAHHOIO CUrHana

KaHan W3MepeHus YKNOHOB KOpryca NoAWWNHWKA W purenei:

a) YacToTHbli1 AManasoH usMepeHus

b)  YHudMUMPOBaHHbLIWA BbIXOAHOW CUrHaM NOCTOAHHOIO TOKa

¢) OcHoBHas NpUBeAEHHAs NOrpewWwHoCTb NoKa3aHui

d) A6contTHas NorpewHoCTb YHUGULUMPOBAHHOMO CUrHana

-7
- '

He Gonee = 6%;
+ 10%.

3,040,2Mm;
0,05-1 u;
4-20 MA;

He bonee 2,0%;
34XH3MOA

1,5:0,2 mm;
0,05-1000 ly;
4-20 MA;
He 6onee 10,0%;
34XH3MOA.

35 MM;
25 MM;

2,0:0,2 mm;
0,05-1Tu;
4-20 MA;

He 6onee 2,0%;
34XH3MOA,

1 06/MuH;

1,5+0,2 mm;
4-20 MA;

He Gonee 2%;
34XHM3MOA,

0,05-1 y;

4-20 MA;

He 6onee 5,0%;
He 6onee 0,1 MA

0,05-1 'y;

4-20 MA;

He 6onee 5,0%;
He BGonee 0,1 MA

b) Unified DC output signal

c) Basic percentage error during measurement at basic
frequency of 45 Hz:

d) Overshoot of frequency:

Axial displacement measurement channel:
a) Initial (setting) gap between excitation winding and
reference surface:
b) Measurement frequency range:
¢) Unified DC output signal
d) Basic percentage error of measurements not more than,
e) Material of the object under control:

Rotor bow measurement channel.
a) Initial (setting) gap between excitation winding and
reference surface:
b) Measurement frequency range:
c) Unified DC output signal
d) Basic percentage error of measurements not more than
e) Material of the object under control:

Rotor expansion ratio measurement channel.
a) Collar width:
o HPC, IPC
o LPC-1, LPC-2, LPC-3
b) Initial (setting) gap between excitation winding and
reference surface:
¢) Measurement frequency range:
d} Unified DC output signal
e) Basic percentage error of measurements: not more than
f) Material of the object under control:

Turbine shaft rpm measurement channel (revolution marker),
a) Resolution:
b) Initial (setting) gap between excitation winding and
reference surface:
¢) Output pulse current signal:
d) Measurement error in current output: not more than
e} Material of the object under control:

not more than

4-20 mA;

+6%;
+10%.

3.0£0.2 mm;
0.05 - 1 Hz;
4-20 mA;
2.0%;
34XH3MOA

1.5£0.2 mm;
0.05-1,000 Hz;
4-20 mA;
10.0%;
34XH3MOA.,

35 mm;
25 mm;

2.0£0.2 mm;
0.05-1 Hz;
4-20 mA;
2.0%;
34XH3MOA.

1rpm;

1.5£0.2 mm;
4-20 mA;
20/0:
34XH3MOA.

Thermal expansion and linear displacement measurement channel,

a) Measurement frequency range:

b) Unified DC output signal

c) Basic percentage error of readings:
d) Absolute unified signal error:

not more than
not bigger than

0.05-1 Hz;
4-20 mA;
5.0%;

0.1 mA.

Bearing housings and gantry beams grade measurement channel:

a) Measurement frequency range:

b) Unified DC output signal

c) Basic percentage error of readings:
d) Absolute unified signal error:

not more than
not bigger than

0.05-1 Hz;
4-20 mA;
5.0%;

0.1 mA.
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BGRES-3 CU. NER’S TECHNICAL REQUIREMENTS TO AGREEMENT

4,5.29.8. Tpe6oBaHus K QONOMAHWUTENbHOMY MOBepo4YHOMY O6GOpPYAOBaHMIC AnA
KanubpoBKKW W aTTecTauyuy KaHaNoB OTHOCHMTENbHOr0 pacliMpeHns
pOTOpa, 0CeBOro CMELeH A poTopa B Na6opaTopHLIX YCNOBUAX

Ycnosus akcnnyatauuu:

a) TeMnepaTypa OKpPYXalLWero Bo3ayxa 15-35°C;
b) OTHOCUTENbHAs BNAXHOCTb NpW TemnepaType 25°C 50-80%;
¢) ATtMmochepHoe aasneHve 85-106,7 «[Ma.
IOCTMPOBOUHBIA MEXAHW3M OTHOCUTENBLHOTO pacllMpeHus poTopa.
a) MakcuManbHbIA X04 NON3yHa € AaTYUKOM 50 MM;
b) TMNepemMelweHune nonsyHa npu ogHoM obopoTe MaxoBuKa 1 MM;
¢) MuHuManbHas AUCKPETHOCTb PUKCUPOBAHHOIO MONOXEHUA
MaxoBMKa 1/10 obopoTa;
d) MMepeMelwieHne NoN3yHa NpyM MUHMMaNbHOM ANCKPETHOM
noBopoTe MaxoBKKa 0,1 mm;
e) Marepvan obbekTa KOHTpONs 34XH3MODA,;
f) MoNHBIA CPeaHMIA CPOK Cnyxbbl He MeHee 10 net;
g) B komnnekTe - cMeHHble BYPTUKW WUPUHOH 25 - 35 MM 34XH3MODA.
KOCcTUpPOBOYHbLIA MEXaHW3M OCEBOr0 CMEeLLeHUs.
a) MakcuManbHbIi xo4 obpasua ¢ 4aTYUMKOM 12 Mm;
b) Mepemewexue obpasua npu ogHoM obopoTe
X0A0BOr0 BUHTE 0,5 mm;
c) MorpelwHocTb 3a4anHus nepemewlesns obpasua 0,01 mMm;
d) Martepuan obbekTa KOHTPONA 34XH3MODA;
e) MaTepwan obbeKkTa KOHTpoOns 20X13;
f)  MonHbl# cpenHWid CPOK cnyKBbl He MeHee 10 neT.

[ononHuTensHoe noBepodyHoe obopyaosaHue ANA KanubpoBKW W aTTecTaudu KaHanoe
L0MKHO BbiTb MOBEPEHHBIMU U MMETbL AelcTBYIOWNA cepTudukat FocctaHaapTa PO.
[ns Kaxaoro o6opyaoBaHUA LOMKHO NPeAoCTaBnATLCA PyKOBOACTBO MO 3KCNAYaTauum v
MeToAUKa MOBEpKM.
Bce nepBUYHbIE AaTYWMKKM YCTAHaBAWBAKTCA Ha KCTMPOBOYHbLIE MEXaHWU3Mbl
creunanbHble KPOHLITEHHbI.
B cuctemy MNTK ACY TN aHeprobnoka N23 BblgaeTcs YHUDUUMPOBAHHDLIA BbIXOAHOMH
CUrHan NOCTOAHHOro Toka 4-20 MA,
YHUGDUUMPOBAHHBIA BbIXOAHOW CWIHan MNOCTOAHHOrO TOKA AOMKEH 6blTb ranbBaHW4eCKU
pa3BsA3aH 0T UCTOYHMKA NUTAHUA U OT «3EeMIu».

N

4.5.29.9. AHanusaTtopbl XuMUYeckoro koHTpons (AXK)

KoMnnekT ycTpoicTe AXK gomkeH obecneuynsaTte BOSMOXHOCTb cO3haHus Ha ero 6ase
CUCTEMbl  XUMWUKO-TEXHONOrMYECKOr0  MOHUTOPWHra  BOAHO-XMMUYECKOro  pexuMa B
cooTeeTcTBuM ¢ CO 34.37.532.4-2001 (PO 153-34.1-37.532.4-2001) «Q6wue TexHuyeckue
TpeboBaHWMA K CUCTeMaM XMMWKO-TEXHONOMMYEeCKOro MOHWTOPUHIa BOAHO-XMMWYECKUX
DEXVMMOB TEN0BbIX 3NEKTPOCTAHUMIA»,

O6bem TEXHONOrUUeCKnX W3MepeHnit, cUrHanusaumu, aBTOMaTUYeCKoro
perynvpoeaHua Ha BOY u koHTpons BXP ponxeH cooTeeTcToBaTh CO 34.35.101-2003.

B cootBetctBMM ¢ CTO 70238424.27.100.013-2009. "BoaonoAroTOBUTENbHbIE
YCT@HOBKM U BOAHO-XMMUYeckuid pexwum TIC. Ycnosus cosganus. HopMbl 1 TpebosaHWs"

L 7

P

4,5.29.8. Requirements to the Additional Checkout Gear for Calibration and
Certification of Rotor Expansion Ratio and Rotor Axial Displacement
Channels in Laboratory Conditions

Operating conditions:

a) Ambient air temperature: 15-35°C;
b) Relative humidity at temperature of 25°C: 50-80%;
c) Atmospheric pressure: 85-106.7 kPa.
Rotor expansion ratio adjustment mechanism.
a) Maximum stroke of slide with sensor: 50 mm;
b) Slide displacement with one revolution of flywheel: 1 mm;
¢) Minimum resolution of flywheel fixed
position: 1/10 of revolution;
d) Slide displacement with a minimum resolution turn of
flywheel: 0.1 mm;
e) Material of the object under control: 34XH3M®OA,
f) Total average life: not less than 10 years;
g) Included in set: replacement collars 25-35 mm wide made of 34XH3M®A

Axial displacement adjustment mechanism.

a) Maximum stroke of slide with sensor: 12 mm;
b) Displacement of sample with one revolution of
lead screw: 0.5 mm;
c) Sample displacement setting error: 0.01 mm;
d) Material of checkout object: 34HN3M.
e) Material of checkout object: 20X13;
f) Total average life: not less than 10 years.

The additional checkout gear for calibration and certification of the channels shall be
verified and have a valid certificate from the Gosstandart of the Russian Federation.

An Operation Manual and description of calibration/checkout procedures for every item
of equipment shall be presented.

All primary sensing elements shall be installed in adjustment mechanisms or special
brackets.
A pulse current output signal of 4-20 mA is sent to the DCS of power unit No.3.
The pulse current output signal shall be galvanically isolated from the power source and the
earth.

4.5.29.9. Chemical Control Analyzers (CCA)

The CCA set shall fulfill the requirements of CO 34.37.532.4-2001 (PO 153-34.1-
37.532.4-2001) «Generic Technical Requirements for the Chemical Process Monitoring for the
Water Chemistry control of Thermal Power Stations» in the scope of the water chemistry of
all systems.

The scope of chemical monitoring, signaling, interlocks and automated adjustments in the
area of CPP and Water Chemical Control (WCC) shall meet the requirements of CO
34.35.101-2003.

Water Chemistry Control Systems shall operate in accordance with CTO
70238424.27.100.013-2009, "Water Preparation Stations and Water Chemistry Control
Systems in Thermal Power Stations. Construction Conditions", Table 4.19. This shall also
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BGRES-3 CU. AER'S TECHNICAL REQUIREMENTS TO AGREEMENT

Tabnuua 4.19 pomkeH obecrneyvsaTbCs ABTOMATWUYECKWI KOHTPOAb coaepxaHus obuero
OpraHuYeckoro yrnepoga B napax W B fobaBodvoil Boge (Ha Hanmope Hacocos H3K) (oauH
NpuBOp ABYXKAaHaNLHBIN) 1 Nocne BOAONOArOTOBKY, @ TakxXe KpeMHeMep B NUTaTensHoi soae
1 B napax.

Yctpoiictea ans otbopa npo6 napa v BOAbl AOMXHbI BbiTb CNPOEKTUPOBaHLI W
CMOHTWUPOBaHLI B cooTBeTCTBWMM C P/ 24.031.121-91 v OCT 108.030.04-80.

CucTeMa BOAHO-XUMWYECKOro KOHTPONS AOKHA COCTOATL U3:
a) KkoMnnekta obopyAoBaHWs Ans oT6opa W NOAroTOBKM NPob;
b) KOMNNeKTa YCTPOMCTB aBTOMaTW4ECKoro BOAHO-XMMWYECKOro KOHTPONs.

O6opyaoBaHvWe XvM, aHanv3a AOMKHO 6biTb YCTAaHOBNEHO B OTAENbHOM NOMEWeHUn
cornacHo TpebosaHuaM OTI1.

[onxHel 6bITk BbINOMHEHH! BCe paboTbl Mo cTpouTenscTy nabopaTopuu, BKAKOYAA
paboThl Mo opraHusauvu TenedOHHOW CBA3W C TEXHMYECKUM MepcoHanoM craHuuW, no
MOHTaXY BEHTWAAUMM U KOHAUUMOHWPOBAHMUS.

CTeHbl W Monbl B NabopaTopuy [A0MKHbI BbIKNAAbIBATECA MWTKOW, MOTONKU = MOABECHbIE,
LBeT Ao/mkeH BbITb COrNAacnBaH C 3aKa3yuMKoM Ha CTaauu NPOeKTUpOBaHus,

B pamkax [loroBopa A0MKHa npeaycMaTpueaTecA noctaska mebenu u nabopartopHoro
o6opyAoBaHUA B COOTBETCTBWM CO  Cneuudukaumel 63-26-912-TX  (npousBoAWTENM
nabopatopHoli mebenu u nabopaTopHoro 060pyAOBaHWA [AOMKHbI BbITh COrnNacosaHel C
3aKkas4MKOM Ha CTafuu NPOeKTUPOBaHKA).

B kayecTBe NpuBOPOB KOHTPO/S COCTOSHUA CUCTEMbl OXNAXAEHUs reHepatopa
WUCMONbL30BaTh aHanuiartop sogopoja AWMCK-TK (B koMnnekTe C ra3oBbiM NepeksdaTengM
MrK-4) 3A0 «2HAN» ana rasosblx cpen; aHanusaTtopbl Bojopoda ABM-01A; kucnopoaa
AKMM-01AB ¢uipMel 000 «Anbda-BACCEHC», snexTponposoaHoct MAPK-602/1MM, pH
BoAbl MAPK-902/1MMNM dupmsl QOO HIM «B30P».

B kayecTse nNpuBOpPOB KOHTPONA MApO-BOASHOrO Tpakra npuMeHuTs pH-meTpsl MAPK-
902/1, Na-metpsl MAPK-1002/1 koHaykTOMeTpbl MAPK-602/1, kucnopoasomepbl MAPK-409/1,
BOAOpOAOMepsl MABP-502/1 dupmel 000 HIMM «B30P, koHTponk cogepxanus TOC vario TOC
cube.

KoHayktoMeTpel MAPK-602/1, MAPK-602/1MMN, pH-meTpel MAPK-902/1, MAPK-
902/1MMN, kucnopoaoMepsl MAPK-409/1, Bogopogomepel MABP-502/1, Na-metp MAPK-
1002/1 AomiHbI BbITh HACTEHHOMO MOHTaXa U MMETb CTeMNeHb 3aWWThl OT Mblau U Bnaru IP65.

B KkauecTse npuBOpPOB KOHTPONA L0B3PbLIBOOMACHLIX KOHUeHTpauwi rasos B BCY 1-8
WCNONb30BaTh curHanusaTopbl CMK-111 3A0 «3HAJT», CMOHTMPOBaHHbIE B WKady C 3alKUTON
IP-65.

B kadectse npubBopoB M3MepeHWs YPOBHA B Bakax-MepHWKax KWCNOTbl, WEenouw,
aMMMaka WMCnonb30BaTh YNbTPa3ByKosble npeobpaszoeaTenu ypoeHa Easy TREK SPB-380-4
(NIVELKO Process Control Co).

B kayectse npubopoB KOHTpons coaepxaHus O2 B gbiMOBbIX rasax go B3, sa TBM, B
CYWUNLHOM areHTe k MB1-8 ucnonb3osaTk KUcnopogomepsl ZR22G dupmMbl «Yokogawas.,

—7) =

apply to the online automatic measurement of the total organic carbon (TOC) in the steam
samples and makeup water inlet (condensate pump suction side) (single instrument, two-
channel) and after the water treatment plant, as well as the silicameter on the feed water
and steam sample lines which shall be provided.

The sampling equipment for the sample taking from the water and steam shall be
designed and assembled according to the requirements of PA 24.031.121-91 and OCT
108.030.04-80.

The water chemical control system shall contain:

a) complete set for the sample taking and processing;
b) complete set of the online automatic analytical equipment.

The chemical control equipment shall be installed in the dedicated rcom, according to
OTN requirements.

All works shall be completed for construction of the laboratory, including works in the
organisation of telephone communication with technical personnel at the station, in assembly
of ventilation and air conditioning facilities.

Walls and floors in the laboratory shall be lined with tiles, ceilings shall be suspended, the
colour shall be agreed with the Customer at the planning stage.

The Agreement shall include laboratory furniture delivery and assembly in accordance
with the 63-26-912-TX specification (the equipment and furniture manufacturers shall be
accepted by Customer at the Design Stage).

In the generator cooling system, a AWCK-TK hydrogen analyzer (including a MNrK-4
gas switch ) by 3A0 «3HAN» for the gas phases; the analyzers of hydrogen ABM-01A and
oxygen AKMNM-01AB by 000 «Anbta-BACCEHC», conductivity MAPK-602/1MM, pH MAPK-
902/1MMM by OO0 HIMN «B30P» shall be applied for the water phase.

As analytical equipment for the water-steam cycle control, pH-meters MAPK-502/1,
Na-analyzers MAPK-1002/1, conductivity meters MAPK-602/1, dissolved oxygen meters
MAPK-409/1, hydrogen analyzers MABP-502/1 by OO0 HMMN «B30P, TOC analyzers vario TOC
cube shall be used.

Analyzers MAPK-602/1, MAPK-602/1MM, MAPK-902/1, MAPK-902/1MN, MAPK-409/1, &
MABP-502/1, MAPK-1002/1 shall be supplied wall-mounted, with the protection level IP65 as
a minimum,

In the scope of explosive gases control and monitoring, in BCY 1-8 the signalers CI'i-
111 by 3A0 «3HAJ», shall be used, assembled in the cabinet under protection level IP-65.

In the scope of the level measurement in the acid, caustic and ammonia measuring
tanks, Easy TREK SPB-380-4 (NIVELKO Process Control Co.) instruments shall be used.

For oxygen control in the flue gas to B3, after TBM, in the drying system MB1-8,
ZR22G instruments made by «Yokogawa» shall be used.
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B kauectee npuBOPOB KOHTPONs KoHuUeHTpauui H2S04 u NaOH wucnonesosaTtb
KoHUeHTpaTomep KAL-021MC 3A0 «TexHonpubop».

B KauyecTBe BbLIXOAHOFO cUrHana npuBOpoB KOHTPONS (U3UKO-XMMUYECKMX CBOWCTB
rasoe M XMAKOCTEN UCNONb30BaTh HOPMUPOBAHHLIA cUrHan 4+20 mA.,

B Ka4ecTBe CMCTeMbl MOATOTOBKM Npob npumeHute YMM SL-200L, SL-200H, SL200HP
dupmbl  «Sentry»  (CLWWA)  wnu  aHanorwuHeldn  tun  obopynosaHua C Takon xe
(YHKUMOHANBLHOCTLIO W KadecTBoM. B nwbom cnyvae npowssoanTent YMMN ponxeH 6bite
COrnacoBaH ¢ 3aKasumikomM,

YNMN pomkHbl  obecneuynsaTb npobel, oTBrWpaemoit
ABTOMATUUYECKOro W PYYHOrO KOHTPONA.

[JonxHa npeaycMaTpuBaThCs CUrHanusaums OTKIOHEHWA napaMeTpoB cpeabl 3a
npeaensl 3afaHHOr0 AWanasoHa, a TakKe asapuitHyio 6GnokupoBky nogaum npobbl K
npubopam AXK.

WUMNynbCHbIE AMHWM OT NpoBooT6OpHLIX YCTPOACTB A0 AaTyMkos npubopos AXK
L[ONXHbI BbITh BLINOMHEHB] U3 HEPXaBelowen ctany tuna 1X18HIT.

AnUHa WMNYALCHBLIX TMHWIA He Ao/mkHa npesbiwaTe 100 M Npu BHYTPEHHEM AuaMeTpe 5 MM U
pacxoae 20 - 100 n/u.

TpaHcnopTHOE 3anasabiBaHvie uamepeHnid napaMeTpos AXK He A0/MKHO npesbiwate 10-
15 MuH

BbIXOAHBIE aHANOroOBbLIe cUrHanel Npubopos - 4+20 MA NOCTOAHHOrO TOKa AOMKHLI ObITk
NUHeiHO-3aBUCMMbIMA  OT W3MEepsieMoro napaMeTpa BO BCEM AManas’oHe W3MepeHuit.
BbIXOAHBIE  AMCKPETHbIE  CWUIHansl  aHanu3aTopoB  («Cyxue»  KOHTaKTbl)  AO/KHbI
(POpPMMUPOBATLCA NPWU HEUCNPaBHOCTW aHanu3aTopa W NpW MepeksioveHun aHanusaTtopa B
pexuM KanubpoBKM.

Mpubopbl  A0NMXHbI BbiTb  YKOMMIEKTOBaHbI TEPMOMETPAMU  COMPOTVBNEHWS ANA
aBTOMATMYECKOW TeMNepaTypHOW KOMMeHcauun v Ans 3aWmuTbl YYBCTBUTENbHBIX 3/IEMEHTOB OT
MOBLIWEHWA TeMnepaTypbl Npobsl.

npeacTaBuUTENBHOCTL ana

MpuBopbl AOAXHbI OCYLECTBNATL aBTOMAaTMYECKYI0 KOMMEHcauno Apyrux (akTopos,
BANAKWMX Ha UX TOYHOCTb M YYBCTBUTENbHOCTD.

4.5,29.10. Ananusaropbl AbIMOBOrO rasa

CucTeMa aHanu3aTopoB YXOAAWMX ra3os AoMkHa ObiTb BbINONHEHa B CoOTBETCTBMM € PO 153-
34.0-02,306-98 «Mpasuna opraHusauuMu KOHTPONs BuIbpocos B atMochepy Ha TEMI0BbIX
3NEKTPOCTAHUNSAX U KOTENbHbIX>

B KayecTse aHanW3aTopoB AbIMOBbLIX Ma30B UCNOMb30BaTh:

a) TlaszoaHanuTuyecky cuctemy AO2000 cdupmel ABB (MepManmua) ans M3MepeHuvs
NO, NO2, SO2, CO, CO2, 02;
b) O6opynosaHue oTbopa, Noaavyl W NOAroTOBKU Npobbl ANA rasoaHanuTU4ecKon

cuctemsl AO2000;
¢) KomnnekTHyw cuctemy D-R 800 cdupmbl Durag (FepmaHusa) ANA W3MEPEHUS
KOHUEHTpaumMu nbinu;
KomnnektHyto cuctemy D-FL 100 dwupmbl Durag (Fepmanua) Ans usMepeHus
pacxoja rasa.

d)

CvcTeMa aHanu3aTopoB YXOAAIWMX ras0B A0MKHA BKKOYaTL B cebs:
a) AHanW3aTopbl YXOAALWMX ra3os, npoweawune cepTdUKaumio 1 aTTecTaumio;

— 2

To control the acid and caustic solutions concentration, the instrument KAL-021MC
3A0 «TexHonpubop» shall be used.

All chemical monitoring analyzers and equipment output signals shall be in the 4-20mA
standard.

In the sample processing systems, YN SL-200L, SL-200H, SL200HP instruments by
«Sentry» (USA) shall be used. Analogs may only be used if of identical functionality and
quality. Use of analogs needs Customer’s approval. If an analog is considered, it shall be
approved by the Customer,

The sample preparation systems shall ensure that the sample taken from the system
is be representative and reliable for use in automatic and manual analyses.

The sample preparation system shall include automatic protection, isolating and
sample system switch-off shall sample inlet parameters exceed preset specification.

Sample lines from sample taking points to preparation equipment, as well as
automatic analyzers shall be made of 1H18N9T steel.

The length of the sample lines shall not exceed a value of 100m, with an internal line
diameter of 5mm and design sample flow at 20-100I/h.

The hydraulic delay caused by the sample supply shall not exceed 10-15 minutes.

Measuring equipment outgoing signals of 4-20mA shall be linear - depending on the
measured parameter change in all measuring range. The relay based binary discrete signals
shall be generated in the case of equipment malfunction or switchover to calibration mode.

Measuring equipment shall be equipped with the appropriate
measurement with automated sample temperature variations compensation.

temperature

The analytical instruments shall incorporate the automatic compensation of secondary factors
which may affect their sensibility and reliability.

4.5.29.10. Flue Gas Testers

The system of flue gas testers shall be set up in accordance with RD 153-34.0-02.306-98
“Emission Control Regulations for Thermal Electric Power Stations and Boiler Plants”.

The following equipment shall be used as flue gas testing devices:

a) A02000 gas analysis system by ABB (Germany) for measurement of NO, NO,
S0,, CO, CO,, Oy;
b) A02000 gas analysis system equipment for sample taking, handling, and

preparation;
c) Packaged D-R 800 system by Durag (Germany) for dust concentration
measurement;
d) Packaged D-FL 100 by Durag (Germany) for gas flow measurement.
The exhaust gas analyzer system shall include the following items:

a) Certified and approved exhaust gas analyzers;
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b) MeToabl M3MepeHW W3 Yucna BKNIOYEHHbLIX B "MepedyeHb METOAWUK W3MEPeHUA
KOHUEHTPauuiA  3arpasHAlWmMx  BewecTs B  BbIGpocax  MPOMBbIWIEHHbIX
npeanpusTWii, AONYLWEHHBIX K NpuMeHerunio” (M.: 1996);

c) lWkadbl Ang aHanu3aTopoB, ecnu HeobxoAuMMa HapyXHas ycTaHOBKa, NpW 3TOM
wkadbl AOMKHbI COOTBETCTBOBATL KIaccy 3aWMWEHHOCTH, pasHoMy IP6S unu
nyywe. Ecnu Heobxoaumo, obopyaytoTca oborpesaTensaMu UK OXNaanTenamu;

d) MacnopT ¢ NOBEPOUHbLIM KNEHMOM M PYKOBOACTBO MO 3KCMayaTauum;

e) Becb HEOGX0AMMBIA Ha CPOK rapaHTui pacxoaHblh matepuan.

4.5.29.11. Mpubopbl ANA CUCTEMEI PO3)XKra U KOHTpoAs dakena

CucteMa poakura M KoHTpona daxena Kotna AomxkHa 6biTb OCHaweHa cneaylwum
o6opypoBaHuem pupmbl Durag (MepmaHua):
a) 3awuTHo-3ananbHble ycTpoicTea ZDAL;
b) YcTpoiicTBa KOHTPONA NAaMeHy MasyTHbix ropenok D-LX 100 UA-P;
¢) VYertpoiicTea KOHTpona nnamenu obuwero dakena kotna D-LX 100 IG-P;
d) PeayKTop A@BNEHUA C BXOAHLIM AaBneHveM 2,4 krc/cM2, BbIXOAHbIM AABMEHMEM
300 mbap ans passoaku Bosayxa K 33Y.

WcnonHuTens A0NXKEH:
a) CornacoBaTb C 3aBOAOM-W3roTOBATENEM KOTna Tun 33Y Mo MOWHOCTK U AnuHe
thakena;
b) OnpegenuTb 1 cornacosaTb C 3aBOAOM-U3rOTOBUTENEM KOTNa MecTa yCTaHOBKHW
33Y 1 gaTunKoB KOHTpona dakena;
¢) PazpabortaTe WM cornacosBaTe C 3aBOAOM-U3rOTOBUTENEM KOTNA YCTAHOBOYHbIE
yepTexu 33Y 1 4aTYMKOB KOHTPOAS (harena.

4.5.29.12. 3neKTponpuBoAbl 3aMOpPHOA W PETYNMPYIOLIEH apMaTypbl

Mpu BbIBOpe aNeKTPONPHUBOAOB HECHX0AMMO yyuTbiBaTe TpebosaHua Pl 153-34.1-39.504-00
«06uwme TexHUUeckue TpeboeaHus Kk apmaTtype T3C».
CreneHb 3allMWeHHOCTY NPUBOAOB A0MXHA BblTe He Xyxe IP65.
3NeKTPonNpUBOAbLI A0/MKHbLI YAOBNETBOPATL cAeayowum Tpebosanmnam:
a) PacueTHblli pecypc:
o [Mpusoabl 3anopHoi apmaTypel paccuuTadbl Ha 10,000 UMKNOB € NOMHBIM X0A0M
W HOMUHAMbHbIM KPYTAWWM MOMEHTOM.
o MMpusoabl perynupytowei knanaHos paccyutadbl Ha 2,000,000 umknos ¢ 5%
XO4OM U HOMUHAMbBHBLIM KPYTSALWMAM MOMEHTOM.
b) Pabouyee Bpems xopna:
o pabouyee BpeMs XOAa PpErynuMpylWux KnanaHos [omkHo obecneynsats
HEeoBXoAMMYH TOUHOCTE M KauecTBo perynuposaHus.
C) DnekTpoABUraTenu npueBoAoB:
o 3x-tha3sHble, 4008 50 U  acWHXpPOHHLIE  3INeKTpoABWUraTenu nnu
0TKa30yCTOMYMBLIE 0AHOdAzHbIe ABUraTeny, Knacc usonaumm F;
o 06MOTKa CTaTopoB ABMraTens AO/XKHa MMeTb TepMopene B KayecTBe TennoBowH
3aWnThl.
d) MaxoBuk:
o DNeKkTponpusoa L0MKEH MMEeTb Max0BWUK A48 PYYHOro Npusoaa;
o Py4HOIi npuBoa acmkeH 6biTb BesonacHeiM AnA nepcoHana.
e) Camobnokuposka:

=

b) Measurement techniques description included in the “List of Approved
Measurement Procedures of Pollutant Concentrations in Industrial Emissions”
(Moscow, 1996);

¢) Cabinets for analyzers, if outdoor installation is intended; with the cabinets
conforming to protection class IP65 or better. If necessary, the cabinets shall be
provided with heaters or coolers;

d) TDS/Certificate with a mark of certification and the Operation Manual;

e) All expendable materials required for the warranty period.

4.5,29.11. Firing and Flame Control System Devices

The ignition and flame control system of the boiler plant shall be equipped with the following
equipment supplied by Durag (Germany):

a)
b)
c)
d)

ZDAL1 ignition control devices;

Flame control devices for D-LX 100 UA-P oil burners;

Control devices for combined flare of the D-LX 100 IG-P boiler;

Pressure reducer with input pressure rating 2.4 kgf/cm2 and output pressure
rating 300 bar for air routing extensions to the ignition control devices (ICD).

The Contractor shall make the following provisions:

a) Accord with the boiler manufacturer the type of the ignition control devices as
per flame intensity and length;
b) Determine and conform with the boiler manufacturer the places for installation
of the ignition control devices and sensors;
¢) Work out installation drawings for ICD and sensors, with proper approval by the
boiler manufacturer.
4.5.29.12. Electric Actuators of Check and Control Valves

Selection of electric actuators shall be done with reference to the requirements of RD 153-
34.1-39.504-00 “General Technical Requirements to TPS Valves”.

The actuator protection index shall be not worse than IP65.

Electric actuators shall meet the following requirements:

a) Estimated life:

o

(o}

Check valve actuators are designed for 10,000 full travel nominal torque
cycles.

Actuators of control valves are rated for 2,000,000 cycles with 5% travel at
nominal torque.

b) Travel action time:

s]

Travel action time of control valves shall ensure the required accuracy and
quality of regulation.

c) Electric motors of actuators:
o Actuators are driven by 3-phase 400 V 50 Hz induction motors or by fault-safe

single-phase motors with class A insulation;

o The motor stator winding shall be provided with a thermal protection relay;
d) Handwheel:

o An electric actuator shall be provided with handwheel for manual drive;

o Manual drive handwheel shall be safe and harmless for perscnnel.
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o KoMmBuHauua NpuBoA-BEeHTUNb A0MKHA BbITe caMobnokupyowencs.
f)  KoHueBsble BblKOHaTENM:
o OpuMH HacTpauBaeMeblil MOMEHTHBIR nepeknoyaTens Ana 06oux HanpasneHui;
o Yerbipe HE3aBMCUMMO HacTpauBaeMblx KOHLEBbIX BblK/OYaTens.
g) MuWKpOBhIKNOYaTENM:!
o He Menee, yem 100,000 sbikntoueHuii npu U = 24 B DC (+20...-15%), I = 0.1 A;
o [M030N104YEeHHbIE KOHTAKTbI UMW FEPMETUMHO 3aKPbITbIA KOPNYC.
h)  JaTuMkW NONOXeHWs:
o Hacrpaweaemme MeXaHWYecKne WHAMKaTOPbl NONOXEHWA;
o [na nosuuMin MMelWux BbiBOA WHMOPMauMM Mo RonoxeHww Ha ACY TN -
[aTUYMKM NONOXEHWA C BbIXOAHLIM curHanom 4 - 20 MA, nuTanue 24 B DC.
i) Pa3bémbl:
o PasgencHble MHOrOWTLIPLKOBLIE pasbeMbl AN ABUraTeNs W ynpaBneHus;
o HoMuHanbHeld TOK 16 A, Kak MWUHMUMYM ans 2.5 MM2 NpoBOAHWUKOB, TeCTOBOE
HanpaxeHue 1 kB, 50 My, 1 MuH;
o HeobxoanMbl MHAMBUAYANbHbIE KabenbHble BBOAbI HA KOHTaKTHLIX 6a3sax.
Bo B3pbiBOOMACHBLIX MOMELWEHUAX [AOMKHbI YCTaHaBNMBaTbCsA MPWUBOALI B3PLIBO - WU
noXapo6e30nacHoro UCNOMHEHKUS.
MakcuManbHO UCNoNb30BaTs NPUBOALI (UPMbI «Auma»,
Ana obecnevyeHus 0AMHAKOBOCTU paboTbl MPMBOAOB AOMYCKAETCA WCMONb30BaHWE MPUBOAOE
TONLKO OAHOrO NpPOU3BOAUTENA. VICKNIOYeHWEe MOXET BbiTb TONbKO B TOM CNy4ae, ecnu npueos
«AUma» Henb3Aa MCNONL30BaTb ANS TOW WAWM WHOW uenu. B Takux cnydasx Tpebyerca
otMuManLHoe paspelleHne Co CTOPOHbI 3aKa3uynka.
B KayecTBe  3MEKTPOMArHWTHbIX  KNanaHos  Ha  TonauBonojade
2NEeKTPOMArHUTHLIE KnanaHsel Burkert ¢ AaTYvkoM Nonoxenus,

ucnone3oBaTb

4.5.29.13. C6opku ynpasfieHWsa 3anopHOi W peryinpylouein apMaTypoii

B KauyecTBe HW3KOBOMbLTHbIX KOMMMAEKTHLIX ycTpodcTs (HKY) ana ynpaeneHus 3anopHow,
perynupyioliein apmaTypoit npumenuTs HKY npoussoactsa OAO TpOTBMHCKMA OnbITHbIN
3asopg «[porpecc» KPY3A M.

Moaynu ycTpoicTsa cBasu ¢ obbekToM (YCO) 3anopHoOW, perynvpyrowenr apMmaTtypoid v
MexaHu3MaMn cobCTBeHHbIX HyxA 0,4 KB A0MXHLI BXOAUTL B cocTas CBOPOK ynpasneHus
3amnopHoi U perynupytolleli apMaTypoil U pacnonaraTbcsl B BepxHel yacTu wkagos, obwan
BblCOTa WKada He A0MKHA NpeBblWwaTh BbICOTY 220 cM.

4.5.30. ACY TN

[lns obecneyeHns OAHOPOAHOCTH apPXUTEKTYPbI CUCTEM YNpABNeHus BCe MexaHU4Yeckue
U 3MEKTPUYECKME CUCTEMbl 3HEProbrioka 3NeKTpocTaHumMu AOMKHbI KOHTponupoBaTbea ACY
TI.

CaMoJ0CTaTOYHbIe CWUCTEMbl YMPaBMEHWs AOMYCKAKTCA K UCMONb30BaHUK B Tex
cucTeMax, rae 06 3ToM ABHO CKaszaHo B crneundukaumm Mam nocne ncCbMeHHoro paspelleHuns
CO CTOPOHbI 3aKazuuka.

B npunoxenun N21.16 k TT3 (“Preliminary structure of the I-C system of unit 3")
roKasaHa cornacosaHHas rnpejsapuTenbHas CTpyKTypa cuctemel ACY TI1.

ACY TN O6bekTa AOMKHO BKMOYaATL B cebsa cneayoWwue CUCTeMbI:
a) - MporpaMmHo-TexHu4eckuid kKoMnaekc ACY TI aHepro6noka ¢ o6beaAnHeHWeM Ha

.'/*-
£

e) Self-locking:
o The actuator-valve assembly shall be self-locking.
f) Limit switches:
o There is one adjustable torque switch for both directions;
o There are four independently adjustable limit switches.
g) Miniature circuit breakers:
o rated for at least 100,000 trips at U = 24 V DC (+20...-15%), I=0.1 A;
o provided with gold-plated contacts and air-tight case.
h) Position sensors:
o Adjustable mechanical position indicators;
o Applications whose position data have output to the DCS are provided with
position sensors with output signal 4 - 20 mA and power voltage 24 V DC,
i) Connectors:
o Multi-pin connectors must be separate for the drive motor and for the control
circuit;
o The current rating is 16 A for conductor cross-section of at least 2.5 mm2 and
the test voltage of 1 kV 50 Hz applied for 1 min.;
o Individual cable inlets are required on terminal base units.

Explosion- and fire-proof actuator versions shall be installed in explosion-hazardous premises
and areas.

Actuators by Auma shall be used to the maximum effect.

To ensure uniform actuator equipment all over the unit, only one supplier for actuators is
allowed. Exceptions are only allowed in cases where an actuator from Auma can not be used.
For those exceptions an official permission from the customer is needed.

Burkert solenoid valves with position sensors shall be used as solenoid valves of the fuel-
handling system.

4.,5,29.13. Packaged Control Assemblies for Check and Control Valves

MCC manufactured by JSC Pilot Production Plant “Progress”, Protvino KRUZA P shall be used
as motor control centre for controlling the check and control valves switchboards.

Module devices of connection with Object (DCO) for check and control valves and 0.4 kV
auxiliary mechanisms shall be incorporated in the packaged control assemblies for check and
control valves, and they shall be located in the top part of the cabinets, with the total height
of a cabinet not exceeding 220 c¢cm.

4.5.30. Automated process control system (DCS)

To ensure uniform control system architecture, all meachanical and electrical systems of
the power plant unit will be controlled via the DCS.

Autarkic control systems are only allowed where explicit mentioned in this specification or
after official written permission by the customer.
In Attachment 16 (“Preliminary structure of the I-C system of unit 3”) to the technical

requirements the contractor will find the agreed preliminary structure of the DCS system.

The Object DCS consists of the following systems:
a) Software and hardware complex of the DCS of the power generation unit with
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BEPXHEM ypoBHe cucTem ynpasneHus 3NeKTPOTEXHUYECKHNM [z
TennoMexaHuuyeckuM  obopyfoBaHueM,  BKNIOYAA  CMCTEMbl  YNpaBNeHus
obayskamu, anekTpodunbTpami, 6A0UHON HaCOCHOW CTaHLWM, WAPUKOOUUCTKHM,
BOY, KOMNPEeccopHOoW CTaHUMW BO3AYWHbLIX BbIKAIOYaTENel, KOMMPECCopHOo
CTaHUMK CUCTEMBI COKATOro Bo3ayxa Ans NHeBMO30N0TPaHCMOPTa U NPOYKX HYXA,
cucTemMy MOHWTOpWHra  BbiBpocoB B aTMocdepy, MOAEPHW3AUMIO CHCTEMBI
perynupoeauus TypbuHel K-800-240-5 v BCcex ApPYyrvMx y3noB 3/IEKTPOCTaHUMWMK,
KOTOPLIE A0MKHBI KOHTPO/IMPOBATLCA;

b) ACY TN Tonnueonopauw, BKNIOYER MOAEPHW3ALMI0O CUCTEMbl YNPaBNEHUs "
nonesoro 060pyAoBaHKA CYLLECTBYIOLWEro TpakTa TONAMBONOAAYN

€) MoaepHusaumusa cuctemsl perynuposaxus MTH;

d) AsTOMaTM3aMpoBaHHas  CMCTeMa KOHTpons  BWBpauMKM W AMarHOCTUKW
Typb6oarperata K-800-240-5;

e) CucrteMmbl, nepeurcnieHHbie B Pasgene 3.7 “ABTOMaTM3aUMKM TEXHONOTUYECKUX
npoLeccos” ¥Teepx/aeMoi 4acTu NPoeKTa, AOMKHLI KOHTPONMpoBaTbhest ACY TI.

f) B cocrase ACY TN ponxHel 6biTe NpeaycMoTpeHsl Tpu OPC-cepsepa (asa OPC-
cepsepa ACY TN W oaus OPC-cepsep [NTK Tonnueonoaauu) ANs nepenauw
wHdopMaumm B cuctemy CMTM. Cospanve/pacwuvpeHve cuctembl CMTI
BbiNonHaerca 3akaszuukom, Moapaguuk obecneunt cbop uHdopMaumn (curHanos
v parveHTos) obpaboTky, NOArOTOBKY K nepeaade M NoAKMOHEHWE NUHWIA
cBs3K 3aka3uyuka kK OPC-cepsepam.

Ans nosbiweHus HapexHocTn B cucteme ACY T fomiHb! 6biTe NPeAYCMOTPEHbI
OTAENbHbIA OWMBKO-3aLMIIEHHBI KOHTPONINep 3alWMT KoTna (Failsafe Automation Servers -
CPU: B ciyyae o60i HeUcnpaBHOCTH CMCTEMA NepexoauT B 6e30MacHoe CoCToAHNE) U
OTAENbHBIV OWWEKO-3aLLKLIEHHBIA KOHTPOANEP ANA 3a8LWMTHI OT NPEBbIWLEHWS CKOPOCTH
BpauweHnsa TYpouHebl.

B o6bem npoexTuposaHus MTK ACY TN sHepro6ioka BxoauT:

a) PaspaboTka yTBepX/aeMoil YacTW NpoeKTa B COOTBETCTBUM € «TEXHUYECKWMK
Tpe6osaHuamm k MTK ACY TN aHepro6noka N3 Bepesosckoii TP3C»,

b) CornacosaHve npotokonoe o6MeHa [TK ACY TN sHeprobmoka N23 ¢
NoKanbHBIMU  CUCTeMaMW  YNpasneHus 3nekTpodunsTpoB, 06AYBOK KOTha ¢
pa3paboTuMkaMn Bhbllle nepeuyncneHHbIX cucTem. Boisectu B NMTK ACY TN
sHeprobnoka N3 Heobxogumyio WH(OpPMaUMIo ANR KOHTPONA U YNpaeneHus
npoueccom paboTbl 3nekTpodunbTpoB ¥ 06ayBoK Kotna. O6beM MHbopMauuu,
nonyuaemoit MTK ACY TI sHeprobnoka N23 oT Bbille NEPEYMCNEHHbIX CHCTEM,
COrNacoBLIBAETCA € 3aKa3yMKOM W MOCTaBUMKaMW Ha CTafWW BblNOAHEHUS
pabouero npoekTa

¢) Paspabotka paGouyeii fOKYMEHTaLMK Ha TexHUYeckue cpeactsa MTK ACY TN.

d) Noarotoska paboueit fOKyMEHTaLMMU NO NPOrpaMMHOMY obecrneyeHmio

e) PaspaboTka aKcnnyaTauMOHHOR oKyMeHTauuu.

f)  CepTudmkaums cMcTeMbl 3KONOTMYECKOrO MOHUTOPUHTa.

Ons wHTerpauun Beex uacTeit ACY TN npw cospnadmm NMTK ACY TN 3Heprobnoka
WCMONHWTENb A0MKeH NpopaboTaTts:

a)  CXeMbl NOAKMIOYEHWUS AATUUKOB U UCNONHUTENLHBLIX MexaHU3MoB K MTK;

b)  cxemel nuTaHua ycrpolicte NTK;

C)  Cxembl NPOKNAAKK KabenbHbIX TPacc Ans pacnpeaeneHHoi cetm NTK;

d) cxeMbl 3a3eMneHus;

€)  CXeMbl MONHE3ALWTEI, 3aWNTbI, 3aLKTbI OT CTAaTMYECKOTO INEKTPUYECTBA;

f)  cacteMy OTONNEHMS, BEHTUASUMU W KOHAWLIMOHWUPOBAHWS B NOMEWEHWSX C
obopyrosarnem MTK;

q) /cx’eMbl NOAKNIOYEHNA MMKPOMPOLIECCOPHbIX YCTPOWCTB pEneiiHoi 3auTel w

7

combination of electric and heat-mechanic facilities controlling system including
controlling system of the airflowing, electric filters, block pumping station,
condensate purification plant, compressor air-pressure switch plant, compressed air
system compressor station for pneumatic ash transport and other needs, air
emission monitoring system, K-800-240-5 turbine regulation system sub-project and
all other parts of the power plant unit which have to be controlled.

b) fuel supply system DCS, including modernization of filed equipment and control
system of the existing fuel conveying system;

¢) Modernization of FTP control system;

d) K-800-240-5 turbine unit vibration and diagnostics automated control system

e) Systems which are listed in appendix 3.7 to be controlled via the DCS.

f) In the scope of the DISTRIBUTED CONTROL SYSTEM three servers (two OPC-
servers of DCS/APCS and one OPC- Server for PTK/Software and hardware complex
of the fuel supply system) shall be considered to transmit information to the
SMTP/technological process monitoring system (TPMS). The establishment and
extension of the system SMTP (TPMS) will be performed by the customer. The
contractor will ensure the gathering of information (signals and fragments),
processing, preparation for transfer and connection of the OPC- servers to the
communication bus system of the customer,

A separate failsafe boiler protection controller (Failsafe Automation Servers - CPU: the
system switches over to a safe condition in the event of a failre) and a separate failsafe
controller for overspeed protection of the turbine shall be provided to increase the reliability
of the DCS system. Separate Failsafe Automation Servers (CPU) with failsafe controls have to
be used for boiler protection and over speed protection of turbines in accordance.

The scope of DCS design shall include:

a) Development of the approved part of the design pursuant to “Berezovskaya
GRES Power Unit No. 3 DCS HSS Technical Specifications”.

b) Agreement of of protocols of power unit No. 3 DCS communication with local
control systems of electric filters, boller air blasting by design engineers of the
above systems. Necessary information shall be entered into power unit No. 3
DCS to ensure control and regulation of electric filters and boiler air blasting
operation. Scope of information to be received by power unit No. 3 DCS from-
the above systems shall be approved by the Customer and suppliers at the
stage of Detailed Design implementation

c) Development of working documentation for technical devices of the DCS.

d) Development of working documentation for software

e) Development of operational documentation.

f)  Environmental Monitoring System certification

To ensure integration of all DCS components during power unit DCS installation, the
contractor shall develop:

a) DCS connection diagrams for sensors and operating mechanisms;

b) DCS facilities feed circuits;

c) cable routing circuits for DCS distribution network;

d) ground circuits;

e) lightning protection, protection, static discharge protection circuits;

f)  heating, ventilation and air conditioning system for rooms with DCS equipment;

g) connection diagram of microprocessor for relay protection and automatic
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aBTOMaTWKWM,  NPOTMBO@BApWMHOW  aBTOMATUKKW K  3NEKTPOTEXHWYECKOMY
o6opyaoBaHnuio 1 MNTK;

h)  BOMPOCHI COMPSKEHUS arperaTHeIX CWUCTeM yrpaenenus obopynosaHueM c NTK
(ecnu B npouecce NPOEKTUPOBAHUA ONpefeneHo, YTO TakWe CUCTEMbI YNpaBieHna
[OMKHBI UCMONB30BATLCA);

i)  TunoBble anroputMbl 3aWwuT 1 ABP;

j)  TMNOBbLIE anropUTMbI YNPaBAEHWs apMaTypoi U MexaHu3Mamu;

k)  CTpyKTypHble CXeMbl CMCTEM @aBTOMATMYECKOrO PerynupoBaHus;

I)  nnaHbl pacnonoxeHua obopyaosadusa NTK v ap.

B cocTas KOMMNEKCca A0NXKHbI BXOAUTb:

a) YCTpOHCTBA HWXHEro YPOBHs, (KOHTPOANepsl, YCTPOWCTBa CBA3M C 06BEKTOM)
ANA ynpasneHus TennoMexaHu4eckum obopyaosaHuem;

b) ycTpoiicTBa  HWXHEro  ypoBHs  (MMKpOMPOUECCOPHbIE ycTpoiictea  P3A,
ABTOCUHXPOHW3aLMK, CUCTEMbI BO3BYXKAEHWSA, MWMKPOMPOLIECCOPHbIE YCTPOWRCTBA
YNpaBreH1s KOMMyTauvoHHbIMW annapaTtamu, B T.4. BBogamu 6 u 0,4 «B,
npucoeAMHeHNAMU 6 KB 1 yCTPOICTBaMN aBTOMaTUYECKOrO YNPaBneHus BeOAaMu
CEeKUM  HAAeXHOro MWTaHuwa) Ana  YNpasBieHUs  3NeKTPOTEXHUYECKUM
obopyaoBaHuemM.

HwkHii  yposeHs MTK ACY TN 3nexTpoTexHiyeckum obopyaoBaHvem ssnsetcs
aBTOHOMHOM CMCTEMOI, MMEKLEd CBOM CreuranusupoBaHHele KoHTpoanepbl. MTK ACY 3TO
LomKeH obecneynBaTh cneuuduyeckue TpebosaHus Mo 4ucny yacoe paboTol B rog (8760
yacoB), GLICTPOAGICTBUIO, NOMEXO3AWMWEHHOCTH U B3aUMOABICTBUIO C KaHanoobpa3ylowei
annapaTypoli, YCTpoiCTBaMK TeneMexaHuku.

[lns 6onee MonHOMO WCMOMb30BAHUS BO3MOXHOCTEH M Ka4YeCTBEHHOro B3aMMOAEWCTBUSA
YCTPOWCTB HUXKHErO YPOBHA C BEPXHUM yposHeM NTK npeanouTuTeNnsHo UMETh TEXHUYECKUE W
NporpamMMHble CpeacTsa O4HOro NPoM3BOAUTENA:

a) YCTPOWCTB@ BEPXHEro YPOBHSA: ONepaTopCKWe, PAacHeTHbIE, apXuBHbIE CTaHUWUK;

b)  WKapbl ANA pa3MeleHns pasnvyHbIX YCTPOUCTB HUXHEro YPOBHA U KNEMMHbIX
KONOAOK ANA NOAKMKYEHWUA Kabenei oT obbekTa;

c)  ycTpoicTea UMPPOBOIA CBA3MU C BHELLUHWMY, MO OTHOWEHUIO K MNTK, aBTOHOMHbLIMK
NOACMCTEMaMK aBTOMATUYECKOro YNpasneHus;

d) ycrtpolicTea W nMHMM cBs3W, obecneuvBawwmve o6MeH WHbopMauued K
KoMaHaamu 8 UMAdPOBOM BUAE MEXAY pasnudHbIMK ycTponcTeamu MMTK;

e)  ycTpoicTBa 3NEKTPONUTaHWA MUKPOMpOLLeccopHoro obopyaoBaHUA BepxHero v
HWKHEr0 YPOBHS, B TOM YUCNE MCTOMHWKW 3NEKTPONWTaHWSA BXOAHbIX W
BbIXOAHbLIX KaHanoB MpMEeMa aHaNoroBblX W AMCKPETHBIX CWUFHAnNoB, a Takxke
YCTPOICTBA ANSA NOAKMIOYEHWA BHEWHWX CUNOBLIX Kabenew 3nekTponutaHua u
T.N.}

f) cepBUCHanA annapaTtypa v 3UM;

g) G6asoeoe (dhuUpMeHHOE) W nNpuknagHoe (nNonb3oBaTensCKoe) MNporpaMMHoe
obecneyeHue;

h)  poKyMeHTaums.

NTK ACY TN aHeprobnoka cTpouTcA Ha 6ase eAWHbLIX NPOrpaMMHO-TEXHUYECKUX
cpeacts Gupmel «Siemens» SPPA-T3000, SPPA-E3000 u coctout u3 ACY T sHeprobnoka u
06WeCTaHUMOHHbIX CUCTEM,

4.5.30.1. TpeboBaH#a K 6€30NacHOCTH K YCIOBUAM paboTbl nepcoHana

MporpaMMHO-TEXHUYECKHMI KOMNAEKC AOMKeH BbiTe NOCTPOEH TakuM obpasoM, uTobbl
3 //'

/ A
/ —~y/
/ /

equipment, emergency control for electrical equipment and DCS;
h) issues of equipment control modular systems interface with DCS (if their
application was considered necessary during the design stage);

i)  typical algorithms of protections and ALT;

j)  typical algorithms of valves and mechanisms control;
k) automatic control systems structural diagrams;

) DCS equipment layout, and others,

The complex consists of:

a) Low-level facilities (controllers, devices for connection with the Object) for heat-
mechanic facilities control;

b) Low-level facilities (RPA microprocessor units, automatic synchronization, feed
system, microprocessor units for switch apparatus management, including 6 and 0.4
kV inputs, 6 kV connections and devices for the automatic management of reliable
power supply section inputs) for electric facilities control.

DCS low-level electric facilities are a stand-alone system with its own specific controllers.
DCS shall provide specific operating hours requirements (8 760 hours per year), operation
speed requirements, interference resistance and interaction with channeling equipment
and telecontrol devices.

It is preferable that software and hardware is produced by the same manufacturer for full
capacity use and quality interraction between low- and high-level facilities of the DCS:

a) High-level facilities: operator, analytic and archive stations;

b) Cabinets for low-level facilities and terminal blocks for object cables connections;

c) Data communication units with external (in respect of DCS) stand-alone automatic
control subsystems;

d) Communication units and links providing information and command digital
interchange between DCS facilities;

e) Power supply units of the low- and high-level microprocessor-based hardware
including electric power supplies of the input and output analog and digital signals
receiving channels, and power supply of microprocessor units for external power
cables connection etc.;

f) Service equipment and SPTA;

g) Core (branded) and application (user) software;

h) Documentation.

The power unit DCS is built on the basis of unified hardware and software facilities from

Siemens SPPA-T3000, SPPA-E3000 and consists of the DCS of the power unit and general
station systems.

4.5,.30.1. Requirements for Personnel Safety and Working Conditions

DCS shall be designed so that operational personnel’s mistakes or technical faults do not
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ownBoYHbIE AeMCcTBUA OMepaTUBHOrO NepcoHana WAW OTKasbl TEXHUYECKWX CPeacTB He
NPUBOAMAM K CMTYauMaM, ONacHbiM ANS XM3HU M 340POBbA  JOAENA. TpeboBaHua K
6ezonacHocTv MTK gomkHLl cooTeeTcTBOBaTL TpeboBaHuaM pasa. 2 FOCT 24.104-85, a Takxe
NnTB.

TexHudeckne cpeactsa MTK no TpebosaHMAM 3auluThbl YenoBeka OT MOpPaXeHus
3NeKTPUYECKUM TOKOM OTHOCATCA K KNaccy 1 U ACMXKHbI BbINONHATLCA B cooTBeTcTBUW C TOCT
12.2.007.0-75.

KoHcTpykuua croek (wkacos) MTK A0/KHLI yAOBNETBOPATH TPeBOBAaHUAM 3NMeKTPO U
noxapoGezonacHocTn 8 cooTsercTuu ¢ MTI (P4 34.20-501-95), FOCT 12.2.003-91. CCBT,
MOCT 12.2.007.6-75. CCBT, NOCT 12.1.044-89 CCBT u MOCT 12.1.004-91.

Crolikn {wkadel) [oNXHL BLITe OCHAWEHbl MexaHWdeckuMmi BnokupaTopamu asepeit
(KpblleK), UCKIIOHAIWMUMU UX CAMOMNPOU3BONLHOE MW HECAHKUMOHUPOBAHHOE OTKPbITHE,

Bce BHeWHWe 31eMeHTbl TexHuyeckux cpeacTts MTK, HaxoasawmMecs noj HanpsxeHneM,
OOMKHBI  GbiTb  3alUUIEHLl OT  C/IYYAWHOrO NPUKOCHOBEHWA K HWM  obcnyXuealowero
nepcoHana, a Takxe WMeTb NPeaynpeauTenbHble HaaNMCu 1 rpaBMPOBKM Ha PYCCKOM fi3blKe.

Ha sugHoMm MecTe yctpoicte MNMTK gonxHbl 6bITe NpefycMOTPEHbl YETKO pasnuyuMble
ycTpoiictBa (60ATHI) ANA NOAKMIOYEHMA 3alWMTHOro 3asemnedus no NOCT 12.1.030-81 «k
oBlWeMy KOHTYpY 3a3eMneHus. DNeKTPUYecKoe CconmpoTusneHue Mexay 6Gontom u niobod
METaNNMYecKoi YacTblo YCTpoicTBa (WKada), noanexawed 3a3eMNeHuio, He AOKHO
npessbiwarte 0,1 OM,

ConpoTUBAEHME W301AUMM Ueneli B npeaenax OAHOr0 YCTPOWCTBA AO/MKHO 6biTb He
meHee 100 MOM. JonyckaeTca OpraHv3auns aBTOHOMHOTO Noruyeckoro (MH$popMaunoHHoro)
KOHTYpa 33a3eMNEeHUs No TEXHUYECKUM YCNOBUAM nocTasmkos MTK.

NHCTPYKUMM MO 3KCNAyaTaumu
cneulancHble pasgenct TpebosaHui
TEXHUYECKOro 06CNYXUBAHUA,

TexHudeckux cpeacts [MTK  gomxHbl  BKNWOYaTh
no 6e30MacHOCTM  YCTaHOBKW, 3a3eMfeHua W

Bxogswue B coctas MTK onepatopckie CTaHUMK, MepcoHanbHele KOMNboTepsl, Ha 6ase
KOTOPLIX  €O34aK0TCA  APM, [AOMKHbI MMETb TUrMEHMYECKuid cepTuduMKaT, a Takxe
cepTuduKaThl, rapaHTUpylowme cobniogeHue CTaHAapToB MO 3NEKTPUYECKOW, MeXaHUYecKoin
1 noxapHoi 6eszonacHoctu (MOCT P 50377-92), ypoBHIO co3aaBaembix paavonomex (FOCT P
51318.22-99), ypoBHIO 3nekTpocTaThyeckux noned (MOCT  12.1.045-84 CCEBT),
paboTocnocoBHOCTH B YCNOBMAX 31eKTpoMarHuTHbix nomex (FOCT P 50628-2000) u ypoBHIO
cozpnasaemoro wyma (FTOCT 12.1.003-83 CCBT) u subpauuu (FOCT 12.1,012-90 CCBT).

4.5.30.2. O®yukumu ACY TN

B ACY TM aomkHbl 6bITh peanuaoBaHbl asTOMaTUYeCKUIA NyCcK W ocTaHos, Bce pexumbl
paboTkl 3M1@KTPOCTaHUUM (NYCK, W3MEHEHWe Harpy3ku, 0CTaHOB, NPOCTONM WU T.4. ), BKMWOYas
ynpaeneHue XpoHONOrve, Ha ypoBHe ynpaeneHus 6nokamu, OcyllecTsaseMoe onepatopamu

ynpagneHue [O/MKHO 3aKnw4aTtbCA TONbKO B 3anycke nporpaMmbl AeNCTBUIA  unn
BMewarensCcTee B cny4yae BO3HUKHOBEHMA npoénem,
Ona  OCYLWecCTBAEHWS aBTOMaTW3MpOBaHHOMo (EBTDMETMHQCKOFO n C y4yactuem

OrepaTMBHOrO nNepcoHana) ynpaeneHus dHeprobnokoM BO BCEX pexumax ero paboTsl, B
COOTBETCTBUM C YKa3aHHbIMK LUenaMu U kputepuamMu, ACY Tl AomkHE BLINONHATL cneaytowue
UHhOPMaLMOHHbIE, yNpaBnsowue v obecneuvsanolne (BcnoMoraTenbHble) QyHKUUK:

UHdopmalMoHHble dyHKUWUK:

- C6op 1 pepeuyHas 0bpaboTka aHanoroBbIX CUrHaNos;
b

///
/
B e 2 ,7

cause a risk to people’s life and health. Requirements to DCS safety shall satisfy the
demands in part 2 of GOST 24.104-85 and accident prevention rules,

DCS hardware concerning protection from shocking humans belong to the 1% class and they
shall be observed according to GOST 12.2.007.0-75.

The construction of DCS cabinets shall meet the requirements of electric and fire safety
according to ORR (RD 34.20-501-95), GOST 12.2.003-91. 0SS, GOST 12.2.007.6-75. 0SS,
GOST 12.1.044-89 0SS and GOST 12.1.004-91.

The stands (cabinets) shall be equipped with mechanical interlocking devices excluding their
spontaneous or unauthorized opening.

All external elements of DCS hardware shall be protected from spontaneous touching by
operational personnel, and also have a warning writings text and etchings in Russian.

Distinct units (bolts) for plugging in protective grounding under GOST 12.1.030-81 to the
general grounding profile shall be provided at DCS components visible points. Electric
resistance between the bolt and any metal part of the device (cabinet) fit for grounding
shalln’t be more than 0.1 Ohm.

Chain insulation resistance within single device shall be at least 100 MOmh, Arrangement of
offline logical grounding profile according to DCS suppliers’ technical specifications is
accepted.

Maintenance instructions of DCS hardware shall include special sections with the
requirements to installation, grounding and maintenance safety.

DCS operator stations, personal computers, on the base of which AWS are created, shall
have hygienic certificate, and also the certificates of conformity to standards on electric,
mechanical and fire safety (GOST P 50377-92), radio interference level (GOST P 51318.22-
99), electrostatic fields level (GOST 12.1.045-84 0SS), efficiency in the conditions of
electromagnetic interference (GOST P 50628-2000) and noise level (GOST 12.1.003-83 0SS)
and vibration (GOST 12.1.012-90 OSS).

4.5.30.2, DCS functions

The DCS shall execute implementation of automatic start-up and shutdown. All the power
plant’s operating modes (start-up, load changes, shutdown, standstill, etc.) in-cluding the
necessary time monitoring shall be coordinated on the block control level. Control actions on
the process by the operators are only needed to start function sequenzes or react in case of
problems.

DCS shall provide the following information, control and auxiliary functions in order to
implement computer-aided (both automated and staff-operated) power unit control in all
operation modes according to set goals and criteria:

Information Functions:

- Analog signal collection and preprocessing;
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— C6op 1 obpaboTka ANCKPETHbBIX CUrHAN0B;

- C6op w o06paboTka wHGOpPMaUMW OT MHOrohYHKUMOHANBHBIX
npeobpa3soeaTenei ¢ UMDPOBLIM BbIXOAOM;

— ApxuBauus,;

- QOTobpaxeHve uHdopMauMK onepaTopy - TEXHOMOrY;

—  TexHonorMyeckas v aNeKTpUYecKan CUrHanusaums;

—  Peructpauus cobbITHi,

- [poTokonupoBaHve uHpopmauun;

— PacueTHble 3apavu

N3MepUTENbHbIX

Ynpasnsawowue HKLWW:

- [OWCTaHUWOHHOE yrpasneHue;

- ABTOMaTU4YecKoe perynuposaHue W nNporpamMHoe ynpasneHue;

-  ABTOMaTUYECKOE /IOrMYECcKoe ynpaeneHne v TEXHoNorunyeckue bnoKMpoBru;

—  TexHonoruuyeckue 3aluThl U 3alKUTHbIe BNOKUPOBKY;

—  DnekTpuueckue 6NOKUPOBKHN;

- DnekTpuYecKue 3aluTbl ¥ 2NeKTPOaBTOMaTUKa;

—  ABTOMaTMYECKOE PeryavpoBaHny 4acToTbl 1 MOWHOCTM TypBuHbI;

— ABTOMaTWYecKoe perynupoBaHue YacToTbl M MOUWHOCTH 3nekTpocTaHuum (APHM);
— CBA3b C YCTPOWCTBAMMU KOMMAEKCa NPOTMBOABAPUAHOM aBTOMATUKK,

Obecneyvsawowme (BcnoMorarensHble) OyHKUMK:

- [MarHocT1ka COCTOAHWA TEXHUYECKUX CPEACTB;
- BeaeHue HOpMATUMBHO-CNPaBOYHON MHPOPMaUMOHHOA 6a3bl;
—  CMHXPOHM3aLMsA BPEMEHW CUCTEMBI.

4.5.30.3. AsTOMaTM3IMpOBaHHaA CUCTEMA

4.5.30.3.1. Tpe6oBaHunA K hyHKUMAM 1 cTpykType MNTK ACY TN

NTK AOMKeH NpeacTaBnAThL coboli MHOrOYpPOBHEBbIN, pacnpeaeneHHbI
MUKPOMNPOLECCOPHbLIA KOMNAEKE, NpefHa3Ha4YeHHbli ANA asTOMaTU3MPOBAHHOrO YNpaBeHus
BCEM OCHOBHbLIM M BCMOMOraTeNbHbIM (BKAKYAA 3NEeKTPOTEXHUYECKoe, CUCTEMY YNpasfeHus
obayekamu, anekTpodunsTpamu, BeperoBoi HACOCHOW CTaHLMWK, LIAPUKOOYUCTKH, BOY,
cucTeMbl MOHMTOPWHra BbIGpocoB B atmocdepy) obopyaosaHuem 610Ka, MOLEPHWU3AUMIO
CUCTEMBI PerynupoBaHusa Typ6uHbl K-800-240-5 1 NOCTPOEHHDbIA B COOTBETCTBMMU C epapxuen
3a4ay ynpaeneHus U TeXHONOrMYecKoi CXeMoi Npou3BoaCTBa.

(He ynaneHo, a nepeHeceHo!) HuxkHuiA yposeHb NMTK ACY TN gomxeH 6biTe NOAHEH Ha
Haze pes3epsBMPOBAHHBLIX KOHTpoNnepos S7-417H, dyHkuMu P3A AonkHbI ObITh peanusoBaHsl
Ha ba3e 6nokoe Siprotec.

CraHuMn BBoga-BbiBoga ET-200M  ana  3anopHoW, perynupylowei apMaTypel,
MExXaHu3MOB COBCTBEHHbIX Hyxa 0,4 KB ycTaHasnMBaKTCH HenocpeAcTBeHHO B cHopku
ynpasneHus KPY3A .

B uenom NTK ACY O6bekTa JomkeH cooTBeTcTBOBaTh obleTexHnueckum TpebosaHuam K
NTK ana ACY TN TennosblX 3nekTpocTaHuuid (PO 153-34.1-35.127-2002) u obwum
TEXHUYECKMM TpeboBaHMAM K MUKPOMPOUECCOPHLIM YCTPOMCTBAM 3allWTsl W aBTOMATUKK
sHeprocuctem (PA 34.35.310-97) ¢ y4éToM cneunduyeckux TpebosaHni, NpenbaBnsaeMbiM K
MTK ans anekTpoTexHuueckoro 06opyAoBaHus.

2./

- Digital signal collection and preprocessing;

- Collection and processing of data from multifunctional measuring transducers with
digital output;

- Archiving;

- Data display for process operator;

— Technological and electric signaling;

- Events Detection,

- Data journaling;

- Computing tasks

Control Functions:
- Remote control
- Automatic and programmed control;
- Automatic logical control and process blocking;
Process protection and protective blocking;
— Electric blockings;
Electric blockings and electrics;
- Automatic turbine power and frequency control;
Automatic station power and frequency control;
- Communication with automatic protective device complex.

|

Auxiliary Functions:
- Hardware diagnostics;
- Normative-reference information base support;
- System time synchronization.

4.5.30.3. Automated system

4.5.30.3.1, Requirements for the functions and structure of DCS

DCS is a multilevel distributed microprocessor complex, designed for automated control of
the basic and auxiliary (including electric - control system of air blasting, electric filters, bank
pump station, ball cleaning, CPP, atmospheric emission monitoring system) equipment of the
unit, turbine K-800-240-5 control system update and constructed in accordance with the
hierarchy of control tasks and production scheme.

DCS low level shall be designed on the basis of redundant controllers $7-417H, RPA functions
shall be installed on the basis of Siprotec units.

Input-output stations ET-200M for check and control valves, 0.4kV auxiliary mechanisms
shall be installed directly in the KRUZA P control assemblies.

Generally, Object DCS shall comply with basic technical requirements for DCS of the thermal
power stations (RD 153-34,1-35.127-2002) and basic technological requirements
microprocessor safety control and stand-alone systems requirements (RD 34.35.310-97) with
respect to specific DCS electric facilities requirements.
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4.5.30.3.2. Tpeb6oBaHWA K CTPYKTYpPEe CUCTEMbI

MporpaMMHO-TEXHUHYECKWH KOMMNAEKC COCTOWT U3 CNEeAYIOLMUX CACTEM:
a) cucTema ynpaeneHus TennoMexaHuveckuMm obopyaosanuem ObbekTa;
b) cucTeMa ynpaeneHus 3NMeKTpPOTEXHUYECkUM obopyaosaHueM ObbekTa (cM. rnasy
4,5.30.11. ACY TN gns 3neKTpoTeXHUYeckoro 060pyacBaHus).
TpefoBaHus AaHHON cneuudUKaumun SenaTcs obasaTenbHbiMi ANs 06enX CUCTEM.

YCTpOWCTBA HUXHEro YPOBHS ANS YNPaeneHus TennomexaHudeckum o6opyaoBaHUEM
Ob6beKkTa 06beAUHAKTCA B cneayloline noacUCTEMb:
a) noacWcTeMa ynpasieHWsa KOTNoarperaTtoMm,;
b) noacucrema ynpaeneHusa TypboarperaTom;
¢) noacucreMma ynpaeneHus 6noqHol obecconusatolleii ycraHoekol (BOY).

Kaxgas noAcucTeMa  CUCTEMbl YNpaeneHds TennoMexaHuueckum obopyaosaHvem
L[OMKHa YNpaBnATLCA CBOUM OTAENbHBIM KOHTPONIEPOM MW rpynnoi koHTponnepos ACY Tr1.
YcTpoiicTea HWXKHEero YPOBHA cUCTEeMbl o6WecTaHUMOHHbIM
o60pynoBaHUEM COCTOAT U3 CNEAYIoWUX NOACUCTEM:
a) noacUCTEMa YNpaBneHWsi Pe3epBHLIM 3HeprocHabxeHuem W 0BLWECTaHUMOHHbIM
3NEeKTPOTEXHUYECKMM 06opyaoBaHUEM;
b) noacucTema O6WECTAHUMOHHOrO TENNOMEXaHUYECKOro 060opynoBaHus;
C) noACHCTEMA@  aBTOMAaTWYECKOr0  PerynupoBaHUA  4acToThl W
3M1EKTPOCTaHLMK;
d) noAcCHCTEMA CBA3W C YCTPOWCTBaMU KOMMAEKCa NpOTMBOaBapuiHONA aBTOMaTUKK.

ynpasneHus

MOLUHOCTH

MWKPONPOLIECCOPHBIE YCTPOUCTBa NpUcoeanHeHunin 6 KB aAeuratened coBCTBEHHBIX HYXA
AOMKHLI NPUHMMATL  YNPaBNsIOWME CUrHanel W BblAaBaTb WHGOPMaUMID B CUCTEMY
ynpasneHus TennoMexaHu4eckoin yact ObbekTa.

NTK 3sHeprobnoka JoOMmKeH noAyyaTb MO  COMNAcoBaHHbLIM - MPOTOKONAM  LWKHbI
MHMOPMAUMIO OT NOKaNbHbIX CUCTEM YMpasneHus 3nekTpodunbTpamu, obayBkamu KoTna,
CUCTEMbl @HanW3a 3KOMOrMYHOCTM, CUCTEMbl W3MEPUTENLHOW CUCTEMbI MPOMBILIEHHOMO
3HEProcHabXeHwsi, TenemMexaHU4YecKol CUCTeMbl, MPOTUBOMOXAPHbLIX CUCTEM, CUCTEMbI
aBapWitHOro 3NEKTPOCHaBXeHUs ANA reHepaTopa M HEeKOTOPbIX APYrMX CaMOAOCTaTOYHbIX
cucteM KoHTpons. Monydyaemoi uHbOpMauum AOMKHO 6biTb AOCTAaTOMHO A8 KOHTPOAA W
YNpasieHus 33 TEXHONOrMYEeCKUM npoueccoM paboThl BblWE NEpPeYUCNEHHbIX CUCTEM.

Cuactema ynpaBneHus TennoMmexaHuueckum obopyposaHuem O6bexTa, cucTema
ynpaeneHusa aneKTpoTexHW4eckuM obopynosaHueM O6bekTa, a Takwe CUCTeMa YyrpasneHus
06WeCcTaHUMOHHBIM YNpaBfeHuss AOMXHbl WMETb no ogHoMy oTaensHoMy OPC-cepeepy
(paccuuTaHHOMY Ha nepegady Bcero obbeMa nepeMeHHbIX JAaHHOW CUCTeMbl), CBOV
OTAENbHbIE CEPBEPHLIE, 8PXWUBHbIE, PACYETHbLIE CTAHUMMU,

CucTeMbl yNpaBneHua TernnoMexaHUYeckuMm W InekTpoTexHuuyeckum obopynosaHuem
ObbekTa, a Takke cucTeMa YNpaBneHWs OBWECTaHUMOHHbIM 060pyA0BaHWEM AO0/KHBI MMETH
eAVHbIA NONb30BaTeNbCKMl MHTepdEeWc ANS peweHWa 3agay KOHTpPoNA W YnpaBieHus,
NpoeKTUpoBaHuA, 0BCAYXWBAHUSA W AMArHOCTUKU. OyHKUMOHanbHocTk nwboro pabouero
Mecta, OyAb TO OMEpPaTOpCcKas CTaHUMA, WHXEHepHasa CTaHuWsA, CTaHuua KOHTponsa
TEXHONOrMYECKUX napameTpos wW/wnu pabouue MecTa nNpPOM3BOACTBEHHOr0 nepcoHana,
AONXKHA OnNpegenaTbCs CUCTEMOW naponei.

O6wen ana NTK ACY TI aHeprobnaoKa ABNAETCS NOACUCTEME SAEKTPONUTaHUA.

fomkHa 6biTb CMCTEMA eAMHOro BpeMeHW Ha Bcex ycTpoWcTsax MTK (KoHTponnepsl,
cepsepbl, APM 1 T.4.).~

BAOYHBINA LLMF ynpasneHus 6ygeT pacnonaraTsCs B 3aaHuM BLUY-2.

A

4.5.30.3.2. System structure requirements
Software and hardware complex consists of:
a) Object mechanical annex control system;
b)  Object electrical annex control system (see chapter 4.5.30.11 DCS for Electrical
Equipment).

The requirements described in this specification are binding for both systems.

Low-level facilities for Object mechanical annex control can be combined in the following
subsystems:
c) Boiler unit control sub-system;
d)  Turbine unit control sub-system;
e) Condensate purification plant control sub-system

All mechanical annex sub-systems shall be controlled via specific controllers or
controller groups of the DCS.

Low-level facilities of the control system consist of the following subsystems:
f) control subsystem of standby service and station electrical facilities;
g) station mechanical facilities subsystem;
h)  automatic station power and frequency control subsystem;
i) automatic protective devices communication subsystem.

Power unit DCS shall receive data from local electrical filter, boiler blowing control
system, ecological analyzing system, commercial power metering system, telemechanical
system, fire protection, emergency power supply system, temperature monitoring system for
the generator and some other autarkic control systems via set bus protocols. Data received
shall be sufficient for controlling processes of the above listed systems.

One OPC-server for the mechanical annex DCS, one OPC-server for the electrical annex
DCS (for transfer of the whole amount of the current system data) and a separate server,
archive and calculation stations are required.

Electric and mechanical facilities control systems as well as balance-of-plant equipment
control system shall have common user interface for control, diagnostics, design, service
problem solving purposes. Functionality of all workstations (like operator control station,
engineer station etc.) shall contain security password system.

Power supply subsystem is common for DCS,

All DCS facilities shall contain central timing system {controllers, servers, automated
working stations, etc).

Unit control board is located in Unit CR-2 building.
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4.5.30.3.3. TpeboBaHuAa K TeXHUHYEecKoMy obecneyeHUo nporpaMMHO-

TEeXHWYEeCKOro KoMniexkca

B coctaBe MTK [OMXHBI WMCMNONL30BATLCA KOHTPONIEPhLl, peanu3oBaHHbie Ha base
COBPeMEHHbLIX MWKPONPOLECCOPOB Y MO3BONAKLWIME pPeanu3osatb B PeansHoM BpeMeHu
npenyCMOTPEHHbIe TEXHONOrMYECKMM NPOUECCOM anropuTMbl KOHTPONS W YNpaBieHus.

Ons ofecneyeHns ONTAMANbHOM 3KOHOMUYECKW OBOCHOBAHHOW CTEMEeHW HAAEXKHOCTU
[OMKHBI ObITb MOCTaeneHsl KOHTponnepbl umewwue 100%-Hoe pesepBupoBaHWe BCeX
pecypcos NMb0 CUCTEMbI C PE3EPBUPOBAHHBIMK KOHTPOINEPaMK,

PaspaboTka npuKnagHoro nporpaMmHore obecnedyeHWs  KOHTPONNepos  A0MXHa
OCYWeCTBAATLCA C  WCMOMb30BAHWEM WHCTPYMeHTanbHbix cpeacts [TK  Ha  obbluHOM
nepcoHanbHOM KOMMBIOTEPE UMK HA CNeurManu3npoBarHoi pabodei cTaHunu.

O6AzaTenbHLIM  3M1EMEHTOM  KOHTpOAnepa AONMXKHO  ABNATLCA  MUKPO3/1EKTPOHHOE
nepenporpaMMupyemMoe nocTosHHOe 3anoMuHawee ycTpoiicteo (MMN3Y), B KOTOPOM AOMKHBbI
XPaHWTLCA MPOorpaMmbl PYHKUMOHWPOBaHWA W HacTpoitku. MMN3YK JomkHO wMcnonb3oBaThea
npv BKAKYEHWUU NWTAHUA, 3arpy3Ke 1 pectapTe.

KoHTponnepsl ACMKHbBI WMETb BO3MOXHOCTb 06paboTkM BHEWHWX npepbiBaHuid npu
NOCTYNAEHWU  MHWUMATUBHLIX  AWCKPETHBIX CWrHanos wau  obnagate  HeobxoAuMbiM
6bicTpoaeicTBUEM AN PUKCALMU BPEMEHW MOCTYNAEHWUA (M3MEHeHUA) AMCKPETHbLIX CUrHanoB
(NOTEHUMANLHLIX) € NOrPeWwHOCTLI0 N0 OTHOWEeHWI K cucTemHomy BpemeHn MTK He Gonee 10
MC.

KoHTponnepsl A0OMXHbI WMETbL MOAynW, oBecnevusaloliMe BO3MOXHOCTb UM(POBOro
obmeHa c apyrummn ycrpoicteammu MTK (Hanpumep, Industrial Ethernet B8 cooTsetcTBuM C
TpebosaHuaMKW cTaHaapta ISO Ethernet IEEE 802/3 v T1.n.). [Mpu HeobxogumocTn
KOHTpONnepsl AOMKHBI WMMeTb Moaynu, obecneuuBarowve NOAKNIOYEHUE U ynpasneHue
uMdpoBLIMKM  MaruUCTPansMU HWXHEro YpPOBHSA "nonessiMU WKHamu" (Hanpumep, TUNa
Profibus u T.m.) Aans noaknwuyeHus W obMeHa WHpoOpMauuen W KoMaHgamMuM C
MHTENNEeKTYanbHbIMKU BBIHOCHBIMK MoAynsMu YCO,

ACY TN pomkHO 6bITb cOBMecTMMO ¢ ycrpoicteaMu HART K AOMXKHO NO3BONATHL
KOH(UIypMpoBaHWe YCTPOWCTB M A0CTYN K AaHHbIM HART vepes pabouwve ctaHuun ACY T

KoHTponnepbl, NpegHasHayeHHble Ans peanusaunu (GyHkuniA T3 TENN03HepreTMYeckoro
060pyA0BaHWA, AOMKHEI yA0BNEeTBOPATL TpeGoBannam PO 153-34.1-35.137-00.

Ha nuueBoit naHeny KOHTPONNEPOB KenaTensHo UMeTb CUrHanM3aunio HEMCIPaBHOCTEA.

4,5,30.3.4, PesepBupoBaHie B aBTOMaTU4eCKOM ynpaBieHWH

Pe3epBHbIE CTPYKTYPbl W 3aLMTHBIE KOHTYPbI 4O/MKHbI BbINOAHATL cnesyowme QyHKUWI:
e MOBbLIWATL KO3 dULUMEHT UCNONb30BAHMA CUNOBOrO arperarta

¢ MPenATCTBOBAaTb BO3HMKHOBEHWK OMACHLIX 3KCMAYaTaUMOHHbIX COCTOSIHWA, KOTOpble
MOMyT C03AaTb OMNAacHOCTb ANS YENOBEYECKOM XKU3HM UAK paboTocnocobHOCTM MallkHbI,
a Tarke obecneunsaTb BesonacHoe oTKIKYEHUe
CurHansl cucTeMsbl 3aWuThbl AOMKHbI nepepasatbCsd MeXAy pPasHbIMU beHKLlVIOHanI:HhIMM
y4acTKaMu npu NOMOLWM NPOBOAHOW CBA3N,
HOBE.EIEHME OTAENbHLIX CUCTEM B CNy4Yae 0TKa3a WKWHbI CBA3W A0/KHO NOATBEPXAATLCSH.
Cioga  A0MXHSI

BKAKOUATBCA TaKXe CcurHansl, KoTopble oTobpaxatwT 6esonacHoe

>

4.5.30.3.3. DCS Hardware Requirements

DCS shall use controllers based on modern microprocessors which allow performing
control algorithms specified by technological process in real-time.

Controllers with 100% backup of all resources or systems with backup controllers shall
be installed to provide optimal economically sound level of safety.

Software for controllers shall be developed using DCS authoring tools at PC or at
specialized working station.

Programmable read-only memory (PROM) with all operation and setting programs
stored is an obligatory element of a controller. PROM shall be used when switching on power,
loading and restarting.

Controllers shall have option to process external interruptions during initiative discrete
signals coming or have performance required for capturing time of receiving (change) of
discrete signals with inaccuracy relative to DCS system time not more than 10 ms.

Controllers shall have units providing an option of digital change with other DCS devices
(for example: Industrial Ethernet according to the requirements of standard ISO Ethernet
IEEE 802/3 etc.). If required, controllers shall have units providing connecting and control of
digital channels of lower level - “field busses” (for example: Profibus type etc.) for
connecting and data and commands exchange with intelligent remote OCD.

The DCS shall be compatible with HART devices and allow configuration of devices and
access to HART data via the engineering workstation of the DCS.

Controllers are provided for technological protection functions performance of heat
power equipment shall correspond to the requirements of RD 153-34.1-35.137-00.

Failure alarm on controllers’ front panel is preferable.

4.5.30.3.4. Automatic control backup

Redundancy structures and protective circuits shall perform the following functions:
s increase power plant availability

« prevent the occurrence of hazardous operating statuses which may jeopardise human
life or machine parts and ensure safe shutdown

Protection signals between different function areas shall be exchanged on a hardwired basis.
The behav-iour of individual systems in the event of a bus failure shall be evidenced.

This shall also include signals which cause the safe connection of units (e.g. lubricating oil
and emergency oil pumps at the turbogenerator).
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B3auMofeiicTaMe y3n0B arperata (HanpuMep, OTHOCAWMECA K CMa3oyHOMY Macny u

aBapwWiiHbIM MAacnsAHbLIM Hacocam TypGorenepaTopa).

[Ons 9TWX uenei [OMKHbI OTCNeXMBaTbCA W 06pabaTbiBaTbCA nokasaTenu npouecca, Ha
OCHOBaHWM KOTOPbIX GyAyT mnpeanpuHuMaTbea AelcTeuA, obecneuusarowme 6GesonacHyto
paboTy cunoBoro arperara.

CucTeMa aBTOMaTMYECcKOro ynpasneHusa He [Oo/KHa OTMEeHATb BO3MOXHOCTM  NO

pEe3epBMPOBAHUID, UMEKLMECS B MEXAHWYECKMX M TEXHONOrMHYECKUX CUCTEMaXx.

DyHKUMY BNOKOB YNpaBneHWs MexaHWYecKuMW arperaTamu UNM UX 4acTaMmu, KoTopbie
ABNATCA M36LITOMHLIMW € TOYKW 3peHWsa npouecca, AO0MKHbl GblTb peanusoBaHbl B
pasnuYHbIX YCTPONCTBaX aBTOMATWYECKOro ynpasneHus. To XKe camoe AO0MKHO MPUMEHATLECS
Ana dyHKUWA ynpasneHus nprsoAaMu, KOTOPbIE CBA3aHbI C PYHKUMOHANLHBIMU SNEMEHTAMM,
MX OTKAIIOUEHUEM U 3aUTHOW NOrMKON.

Heo6x0AMMO peann3osaTh NPUBEAEHHbLIE HUXE NOMOXKEHUA NPUMEHATLCA!
6o

s CuCTeMbl ynpasfieHWsa W KOHTpoNns Ans onepatopa (KOMMblOTEPbl, AUCMIEU, MOHUTOPSI
¢ 6onbWwoit anaroHanso, U T.4.)

Cneayroue: 0oBaHWe A0KHO BbINONHATLCA C Pe3epBUPDOBaHUEM HKLWA:

e CUCTEMa BHYTPEHHMX WWH € 060py[0BaHWEM ANA MOHWTOPUHIa COCTOAHUA
s CUCTEMa NOMEeBbIX WWH C 060pyA0BaHMEM ANS MOHUTOPMHIE COCTOAHNS

e LeHTpanLHaa cucreMa AN NporpaMMUpoBaHuA W KOHhUrypuposaHua: M36bITO4HOCTb
o6ecneynBaeTcs 3a CYET HECKONLKUX NapannensHblX pabounx craHuun

s nocnegoBaTtenbHble MHTepdenchl K CaMoA40CTaTOYHbIM CMCTEMaM ynpasneHns, KOTopble
BaXHbl C TOYKW 3PEHUA NPOEKTUPOBAHUSA NPOUEcca, Nocne npoBeAeHUa KOHCYNbTalmi
€ 3aKas4yukKom

e MUTAHWE: Pe3ePBHOE MUTaHWe 0T 3alUMLWEHHbIX BHYTPEHHWX CeTel
o [JONrOCPOMHOE 3PXMBMPOBAHUE! XPaHEHWE AaHHbIX

Pesepeupytollee obopyaosaHve A0MKHO BbiTb CNpOeKTUPOBaHO Takum obpa3om, HTOGbI
nepexnioueHnue Ha Hero rapaHTMpoBanock B cnyyae ntoboro oTkasa eanHWYHOro YCTPOMCTBa,
6e3 kakux-nubo notepb UHGOPMAUMK U OrpaHUYeHui B paboTocnocobHocTy.

NCTOYHWMK aBapuAHOro nNWTaHus, Hanpumep, ANA aBapuiiHbIX MacnfaHblX Hacocos
NOAWWNHUKOB TYPOWHbI, AOMKEH npeacTaenaTb CoBOW 3allMWEHHYl0 3HeprocucTemy 220B
MoCT.TOKa, YCTaHOBNEHHYIO B IONONHEHME K UMeroweics cucteme KU,

Cnenvioulee 060pyA0BaHWE HE A0/IKHO BbINOMHATLCS C Pe3epBupoBaHneM DVHKLMA:

e annapaTHble MOAYNM, WCMONb3yeMble ANA W3MepeHns pabouux XapaKTepuCTWUK
(McknioyeHus MoryT 6biTb ci@NaHbl ANA CUCTEM 3allWTbl)

o WUHTepdencsl C APYrMMKM CUCTEMaMu YNpaBAeHUs MPOLIECCOM, NOCae KOHCYNbTauuu ¢
3aKa3uuKoM

s WHTEepdenc 4na nepegaun AaHHbIX B KOMMbOTEPHYIO CeTb

s cucteMbl 06paboTkyU AaHHbIX Bosee BLICOKOro ypoBHS (HanpuMmep, Ans OnNTuMusauunu
paboTbl) UNKU CUCTEMbl YNPABNEHUS SKCryaTauunei

e LEHTpanM30oBaHHaa cucTeMa guarHoctukm KUM

e KHOMKa aBapuiiHOro octaHoBa obopyAoBaHWsA B KOMHATe ynpasreHus C obbeaviHeHeM
B TpEXﬁHéﬂbHle CUCTEMY 3allMTHOro OCTaHoBa arperarTa.

7

=

For this purpose, process criteria shall be monitored and processed and the actions required
for power plant safety shall be executed,

The automatic control system shall not annul the redundancies of the mechanical and
process engineering systems.

Function unit controls for mechanical plant equipment or its parts which are redundant in
terms of process plant must be implemented in different automatic control equipment. The
same shall also apply for drive control functions associated with the function units and their
release and protective logic.

The arrangements listed below shall apply:

The following shall be implemented on a redundant basis:

o operator control and monitoring systems (computers, VDUs, large-screen monitors,
etc.)

+ internal bus systerns with monitoring equipment
o field bus system with monitoring equipment

o central engineering system for programming and configuration: redundant due to
several parallel workstations

o serial interfaces to autarkic control systems which are important in terms of process
engineering, following consultation with the Customer

o power supply: redundant supply from protected internal-demand runs
¢ long-term archiving: historic data

Redundant equipment must be designed so that switchover is fault-free in the event of any
fail-ure of a single equipment unit without any loss of information and restrictions in
availability.

Emergency power supplies, e.g. for the bearing emergency oil pump of the turbine, shall be
in-stalled in a 220 V DC protected system in addition to being implemented in the I&C
system.

The following shall not be implemented on a redundant basis:

s hardware modules for the purpose of processing measured values (exceptions shall
apply for protection systems for example)

« interfaces to other process control systems after consultation with the Customer
s interface for data transmission to the PC network

« higher-level data processing systems (e.g. for operations optimisation, etc.) or
operations management systems

o central diagnostic system for the I&C system

o hardware protection shutdown pushbutton in the control room with integration into the
three-channel protective shutdown.

Non-redundant equipment must be designed in such a way that availability restrictions are
kept as low as possible.

The failure of a component shall not cause the rest of the automatic control equipment
to fail.
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OGopynoBaHue, He WMEOWEe Ppe3epBupoBaHnA, AOMKHO MPOEKTUPOBATLCA  TaKWUM
06pasom, YToBbl OrpaH1uUeHus paboTocnoco6HOCTH Gbin MUHUMANbHO BO3MOXHBIMU.

OTKas KOMMOHEeHTa He [AO/DKEH MNpWMBOAMTL K MOAHOMY ©OTKasy o6opynosaHua
aBTOMaTUYECKOro KOHTPONs.

4.5.30.3.5. YcTpoiicTea cBA3u ¢ 06bekToM (YCO)

YcTpolictea cessu ¢ ofvekToM (YCO) B BMAE CMeUManuavposaHHbIX MoAynei moryt
BXOJUTb B COCT@B KOHTPONNEpPoB, NMGo BbINONHATLCA KaK OTAENbHLIE KOHCTPYKTUBSI.

YCO, npegHa3HayeHHble ANA pa3melleHus Ha obbekTe BGNU3M UCTOUHUKOB VHGOPMaUUK
LOMKHbI MMETb CTeMeHb 3aluTbl UAM YCTaHaBMBATLCA B WKadax Co CTeneHblo 3aluTbl He
meHee IP54,

Bce kaHansl YCO B MTK A0MXKHbI MMETL MHAMBUAYANbLHYH ranbBaHWYECKYH Pa3BA3KY.
YpoBeHb ranbBaHWUYecKoro pasAeneHus OTAEeNbHbIX KaHanos Mexay coboi, a Tawke MTK u
KaHanamu agomkeH bbiTb He MeHee 1,5 KB.

YcTpoidcTea CBA3W C 0OBEKTOM A0MKHbI obecnedveaTb BBOA W BbIBOJ @HANOroBbiX W
OWCKPETHbIX CUrHanoB nepeveHb M TEXHWYECKWE XapaKTEpPUCTUKW, KOTOPbIX NpUBELEHbl B
Tabnuuyax A-E.

Bo Bcex ycTpoWcTBax BBOAa aHanorosbix curHanoe MTK pomkHa 6ulTb obecneveHa
ounbTpauus (NogaBneHUe) sNeKTPOMarHUTHbIX noMex oblwero W HopManbHOro BWAa B
€o0TBETCTBHM C TpeBoBaHWMAMKY K 06LLENPOMBILINEHHLIM CpeAcTBaM 06paboTku nHbopMaLMn 1
YCTOMUMBOCTE K MOMEXaMm WMNynbCHOro Tuma amnautyaol Ao 1,5 kB (nepefHuit poHT
ANUTENBHOCTBLIO 1,2 MKC, 3aAHWUI BPOHT - NnaeHbli cnag go 0,75 kB 3a 50 Mkce),

INeKTPUYECKOe COMPOTUBREHWE MW30MAUMM BXOAHBIX Leneid npueMa CWUrHanos oT
TepMonpeo6pa3osaTeneil CONpOTUBNEHWUA (TEPMOMETPOB conpoTusnenws) B MTK aomxHO
BblTb He MeHee 1 MOM,

MpuveM curHanos oT TepMmonpeobpazosaTeneii CONPOTUBNEHUS AOMKEH 06eCneuuBaThCs
M0 YEeTLIPEXNPOBOAHONA SIMHWM CBA3K,

YcTpoictBa cBA3M C  06bekTOM ANA  BBOAA CWUrHanNOB OT  TEPMOINEKTPUYECKMX
npeo6pasosarteneit (TepMonap) AOMXKHbI AOMYCKATb WX 3a3eMIeHWe B MecTax YCTaHOBKW Ha
o6bekTe (Hanpumep, NpW WU3MepeHWW TemnepaTypbl MeTanna TOouKa COeAMHEHWA NBYX
3NeMeHTOB TepMonaps! NPUBapuUBaeTCs K NOBEPXHOCTH Tpybonposoga 1 T.M.).

[ucKpeTHble curHanel (MHGOpMaumMs), XapaKkTepusywme COCTOSHUE TeXHOMOrMYeckoro
060pyA0BaHMA, AOMKHLI BOCMPUHMMaTecs YCO BBOA@ AWCKPETHOW MHpopMaumn u
npeobpasosbiBaThCA B ABOWUHBLIE curHanel "0" u "1",

WMCTOYHMKAMMU AUCKPETHBIX CUrHanoe (MH(popMauun) senaoTcs:
- KOHUEBbIE BbIKNKYATENW 3NeKTPUDULMPOBAHHON apMaTypsl;
—-  BNOK-KOHTaKTbl KOHTAKTOPOB M 3/1eKTPOMarHUTOB BKIOYEHNA MEXAHU3MOB;
—  KOHTaKTbl WM pene-noBTOPUTENW KHOMOK U KITIOYel ynpasneHus;
—  CUrHanu3aTopbl NPefjentHbIX 3Ha4eHWid aHanoroBbLIX CUrHanos;
- [OWUCKpeTHble AaTyuku {pene YPOBHA, 3NEeKTPOKOHTAKTHLIE MaHOMETPbI, TEPMOMETDbI
v ap.).
B kauectBe curHana "1" AomKHBI NPUMEHATLCA:
- HanpaxeHue NMocToaHHOro Toka 24 B £3%;
- 33MKHYTOE COCTOSiIHWE KOHTAKTOB, PacCYWTaHHbIX Ha KOMMYTaLUWIO YKa3aHHbIX
HanpaxeHuid (conpoTusnedue He Gonee 50 Om),

i

4.5.30.3.5. Devices for Connection with Object (I/0 - Modules)

Devices for connection with Object (DCO) as specialized modules can be included into
controllers or can be made as separate forms.

DCO for installation on object at data sources shall have degree of protection or are to
be installed in boxes with degree of protection not less than IP54.

All DCO channels in DCS shall have individual galvanic separation. The level of galvanic
separation of separate channels between each other, and also between DCS and channels
shall be not less than 1.5 kV.

Communication devices shall provide input and output of analogue and discrete signals
specified in tables A-E.

All analogue signals input devices of DCS shall have filtration of electromagnetic
interference of general and normal type according to the requirements to general industrial
data processing means, and stability to impulse type interference with amplitude up to 1.5
kv (rising edge with duration 1.2 microseconds, falling edge - gradual fall down to 0.75 kV
for 50 microseconds).

Isolation electrical resistance of signal receiving input circuits from resistance thermal
transducers (resistance thermometers) in DCS shall be at least 1 Mohm.

Receiving signals from resistance thermal transducers is to be performed through four-
wire channel.

DCO for input of signals from thermoelectric transformers (thermocouples) shall allow
their grounding in the place of installation at the Object (for example, when measuring metal
temperature the point of connection of two elements of thermocouple is welded to the
surface of pipeline etc.).

Discrete signals (information) defining condition of technological equipment shall be
received by discrete information input DCO and transformed into binary signals "0" n "1".

Discrete signals sources:

- Limit stops of electrified fitting;

- Block-contacts of contactors and machinery actuation electromagnets;

- Contacts or slave relays of buttons and control keys;

- Signaling devices of analogue signals limiting values;

- Discrete sensors (level relays, electrical limit switches, thermometers etc.).
As signal "1” can be used:

- Direct current voltage 24 V £3%;

- Closed position of contacts for commutation of specified voltages (resistance not
more than 50 ohms).

As signal 0" - absence of voltage or voltage less than 0.1 signal corresponding to 1" or
resistance not less 500 kohms.
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