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1. OBLWAA NOACHUTENBHAA 3AMUCKA
1.1. O6wue paHHbIE

ApMsiHCKaa atomHasa anektpoctaHuusi (AAJC) sABnseTcs OOHUM U3  BaXKHEWLINX
X03ANCTBEHHbIX 00bekToB Pecnybnukn Apmenus (PA).

AASC coctouT 13 aByx 3Heprobnokos BB3OP-440-230 (ceiticmocTtonkas moaudukaumas BBIP
440-270. Ha aaHHbIN MOMEHT B 3KCNNyaTauun HaxoAUTCs TONMbKO 2- 9IHeprobnok.

CtabunbHas pabota AADJC nossonseT 6e3 nepeboeB obecrneunBaTh 3nNeKkTpoaHepruen|
notpeburenen Pecnybnukn ApmeHus.

1.2 Llens 1 npeAnocbIinku npoekra

B npoekte ApmsiHckon A3C He npegyCcMOTpPEHO Hanuuve pesepBHOro wmuta ynpasnenus PLLY,
MTO He cooTeBeTcTByeT Tpebyemomy ypoBHWO GesonacHOCTM, U YypoBHW 6e3onacHocTy|
nocTurHytomy Ha A9C aHanoru4Horo Tuna B Apyrux cTpaHax nocre ux MoaepHu3auuu.

B cBa3n c peweHuem npasutensctea PA 06 akcnnyatauum AASC go 2012 (a BO3MOXHO U A0

2016) noBbilieHUe ypoBHSA BesonacHocTu AAIC aenseTcst HeobXoaAUMbIM.

MNpu noanepxke rpynnbl "Joint donors” 6bin paspabotaH (M paccmoTtpeH MAIAT3) nna

npuopuTeTHbIX paboT no mogepHusauum AASC.

PaspaboTtaHHblil nnaH onpeaensieT uenu no AocTmkeHuio Tpebyembix cTaHgapToB GeszonacHocTy|

1 NOAAEPXKAHMIO UX B TEYEHUU BCEro CpoKa Crnyxbbl CTaHUUW.

B ykaszaHHOM nnaHe OTCyTCTBME NMaHenu aBapuWHOrO OCTaHOBA W CUCTEMbI NMOCfeaBapuHOrQ

MOHUTOPUWHra Bbino oUueHeHo Kak kputuyeckas npobnema B obecneyeHun GesonacHoOCTM.

Pewenve aanHoi npobnemel SsIBNsSieTCSA rMaBHON LENbio AaHHOIo NPoeKTa.
aHHbIW NPOEKT npegycmartpusBaeT npoekTuposaHue [laHenu AsapuinHoro OctaHoBa ([MAO) u|
ncremsl NocneasapunHoro MoHuTopuHra (CIrM).

BBoa B akcnnyatauuioo AaHHbIX cuctem nosBbicuT BesonacHocTe AA3C npu ocTtaHose 2-rg
Heprobrnoka, pacxonaxusaHuu peaktopa W NoaaepXXaHwuu ero B NOAKPUTUHMECKOM COCTOSIHUM B
eYeHUn ANUTENbHOro BpEMEHW, ecnu AaHHble PYHKUUM Mo Kakoin Mo NpUYmMHE He MOryT BbiTh

BbiNonHeHb! ¢ BLLY.

Hanuuune NMAO u CIM obecneunT onepaTtopoB Heobxoaumon uHpopmauumen ans Hagnexaiuewn|

peakuMn Ha aBapuitHble cUTyauuu.

1.3. OB'bEM MPOEKTA ”YCTAHOBKA NAHEIN ABAPUMHOIO OCTAHOBA W|
ICUCTEMbI MNOCNEABAPUNOIO OCTAHOBA”

Bce cuctemsl MAO u CIM npoektupytotca BHoBb. [Ans NMAO u CIMM ucnonb3yoTcs BHOBb)
yCTaHaBnMBaemble AaTYMKU TEXHOMOMMYECKUX NapameTpoB, CoeAuHUTENbHble kabenu, wkadsbl,
[annapaTtypa KOHTpONs W ynpasneHus.

OcHoBHoe obopynosanue MAO, CINM cmoHTuposaHo B 9-Tu wkadax (P1-P8, P11), B obbem|
[nocTtaBkn Takke BxoAAT pAsBa wkada, P9, P10 npeaHasHayeHHble ANS  pa3MeLleHUs
o6opyaoeanus AA3SC.

Apmsanckas AJC, sneprobiiox Ne2

Mz | Jluct | Ne moxkym. [osam. Jlara Cranus Muct Jlucror
M. ' 5

Pazpaboran | H. I'prwanosny O~ OGLI.Iaﬂ NOSICHUTENbHAS PN 1 14
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B uactm ynpasneHus mexaHusmamu (Hacocamm un TpybonpoBOAHOW apmaTtypoi) BHOBb)
pa3paboTaHHble CXeMbl yNpaBNeHUs WHTErpupyroTcA B AEUCTBYIOLLME CUCTEMbl ynpaBneHuu,
pacnonoxeHHbix B cbopkax PT30, wkadax LLIMP-1l u COP, syeitkax KPY.

MpoekT obecneunBaeT ranbLBaHu4eckoe pasgeneHune cxem ynpasneHus ¢ PLLY u BLUY kak npy|
pabote ¢ BLLUY Tak n npu padote ¢ PLY.

MpoekT paspabaTtbiBaeTcs B OANH 3Tan, TexHopabounit MpoekxT:
MpoekT BkNioyaeT B cebs cneayoLme TeXHUYECKUE PELLEHUS:
e ABapuiHbin ocTaHoB aHeprobnoka (MAO),

e YnpaBneHusa mMexaHusmamu (Hacocamu u apmatypoun) c PLUY ana pacxonaxwsaHus
peakTopa W noadepXXaHusi ero B NOAKPUTUYECKOM COCTOSIHUM ANUTENbHOE Bpems
(MAO),

e [lpeacraBneHue onepaTopy-TexHonory Heobxogumoi uHdgopmauuu B yaobHoin ans
KOHTPONSA 1 NpuHATUA peleHns cdopme (MAO, CIMM),

e lamepeHue TexXHOMOrMYeCKUX mnapameTpoB, OTOOpaXKeHne WX Ha MOHUTOpaX,
peructpaums n xpaHexnue nigopmauun (MAO n CIM).

e ®dopmMmuposaHue CUrHanos npeaynpeauTenbHoW U asapuHown curHanusauum (MNAO u|
CIrMm).

o Cuctema npoTuBONOXapHOW curHanusauum nomewenus PLLY (MAO).

1.4. PABPABOTYUK NMPOEKTA
1. 3AO "Baltijos Informatinis Systemos” (3A0 “BIS”),
2. 3A0 “FIMA”,
3A0 “BIS” oTBeTCTBEHHO 3a:

e TMOArOTOBKY BCEW MNPOEKTHOW AOKYMEHTAUUM 32 WCKIMIOYEHWEM CXEMbl MOXKapHOW|
curHanusauuu.,

3A0 “FIMA” oTBeTCTBEHHO 3a:
e [loAroToBKY CXEMbl NOXAPHOW CUrHanm3auuu,

.Coctas, 0b6bem n aeTanbHOCTbL nNpoekTa cooTBeTcTBYeT TpeboBaHuam MOCT 34.201-89 ,Buasl,
[KOMNNEeKTHOCTL U 00O03HAYeHMA [OKYMEHTOB MNpW CO3JaHUM aBTOMAaTU3UPOBAHHbLIX CUCTEM",
CHull 1.02.01-85, ,llepeyeHb [OOKYMEHTOB, MOAroTaBAMBAEMbIX Ha pasHbiXx CTaAuNAX
InpoekTupoBaHua”, Tpebosanusm TexHuyeckon cneuudukaumm A1.01\08T3 u TpebosaHuaM|
TexHuyeckux ycnosun TC-ANPP-001.

B 06beM npoekTa He BXoAMT:

e [lpoeKkTUpoBaHME MOHTaXHbIX KOHCTPYKUMIA Noj Wkadbl,

¢ [lpoekTupoBaHue kKabenbHbIX Tpacc mexay obopyaosaHuem MNAO u CINM
e MPOEKTUPOBaHUE KOHTYpa 3aszemsieHnsa nomewlenus PLLY (3-315/2).

1.5. PASMELWWEHWE OBOPYOBAHUA
O6opypaosaxue NAO n CINM pacnonaraetcst B crneaylowmx NoMeELLEHNAX:

e llkadbl  ynpaBneHus  mexaHuamamu U obopygoBaHue — OTODpaXeHus
TexHonorn4yeckon nigpopmauum NAO un 2-ro kasana ClNM, B nom. 3-315\2,

* Llkad c obopygosaHuem 1-ro kaHana MAO - BLLY-2,
e [loxapHble nssewarenu - B nom. 3-315\2,

Jiner | Jincror| Craauns
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e [laTyuku TEXHONOrMYECKUx napameTpos, B nomeweHunx gatymkos MNAO, CIM.
e [laTymMKu NpOTUBONOXapPHOW CUrHanusauvuu, nom.3-315\2.

e Pene nepekniovyeHus pexuma ynpasneHus mexanuamamu ,BLLY/PLLY* (KP-1,2) - B
cbopkax PT30, wkadhax WIMP-1l n COP, syenkax KPY.

1.6. HASHAYEHUE CUCTEM

1.6.1 NMaxenu aBapunHoro octaHoea (MAO).

MAO npegHasHadeHa AONA HaAexXHoro nepesoda JHeprobnoka B NOAKPUTUYECKOE]
pacxonoXeHHOe COCTOSIHME U nogaepXaHus ero CKofb YrogHo A0SIro B 3TOM COCTOSIHUM,
npuBedeHus B AencTeue cucteMm 6e3onacHoCcTU W nonyvyeHus MHgopmauum 0 COCTOAHUU
OCHOBHbIX CUCTEM PEaKTOPHOW YCTAHOBKW.

MAO npepocTtaBnseT BO3MOXHOCTb 6€30NacHOro 0CTaHoBa M pacxonaXxvwBaHus peakTopal
B Crfiy4yae HeBO3MOXHOCTU, NO Kakon nubo npuyunHe ynpasnexus ¢ bLLY.

Bce gatuuku NAO npegHasHaveHbl Ans paboTbl B HOpMarbHbIX YCNOBUSAX OKpyXXatoLleu|
cpeabl.

YctaHoBneHHoe Ha PLUY ynpasnsiowee u usameputenbHoe obopyaosBaHue crnocobHO
(yHKUMOHUPOBaTbL HesaBucumo oT obopyaosaHus BLLY. lMMpu nepekniovyeHun cxem|
ynpaBneHus MexaHusmamu c bBLUY Ha PLUY nuHum cBssu cxem ynpaeneHusi ot BLLY|
nepexnovarowmummn koHTaktamm pene KP1, 2 oTknioyalTCas OT CMOHTUPOBaHHbIX BI
cbopkax PT30 (avenkax KPY) cxem ynpaBnenus mexaHuamamu. [lpyw 3TOM K cxemam
ynpaBneHus MexaHu3mamu NoAKNYatoTcs cxemMsl ynpasnenus ¢ PLLY.

[ns obecneyeHns BO3MOXHOCTM OCTaHOBA W pacxonaxusaHua aHeprobnoka c PLUY Hal
wkadax ynpaeneHus P1-P6 pacnonoxeHsl KHonku asapuitHoro octaHosa (P1, P2), kniouu
Bbibopa pexuma ,BLUY-PLY“, KVY-l, KY-ll, knwouyn cxembl ynpaBrieHUs MexaHU3Mamu,
Tabno aBapuinHOW cCUrHanu3auum n MHAMKaATOPbl cocTosiHMA obopyaosanusa (P1-P6). OAns
KOHTpONs  npouecca npeaycMoTpeH BbiBog  Heobxogumow  vHdpopmauvu  Ha|
cooTeeTcTBylOWME aucnnen. Beagetca apxus cobbiTui.

1.6.2 NaHenu nocneaBapuMHoro MoHutoputra (CMm).

KoHTponbHO-U3mMepuTenbLHas annapaTtypa nocrneasapuinHoro MOHUTOPUHra|
npeaHasHadeHa Ans  UHAMKaUUW, OOKYMEHTUPOBAHUS W NpefoCcTaBneHus BpeMeHHbIX
avarpamm  U3MeHeHuss (TpeHAoB) ANnsi  BbliOpaHHbIX NapameTpoB, BaXHbLIX AnNs
npocnexuBaHWs pasBUTUSI aBapunm C OToDpaxeHMeM WHMOPMaLUUM Ha MOHMTOpPaXx
oneparopa.

[Ansa nosbilweHus HagexHoctu CINM coctouT U3 ABYX HE3ABUCUMMbIX KaHanoB KOHTpons d
ABYMSi KOMMMEKTaMu [aT4yuKoB, pacCHMTaHHbIX ANS paboTbl B aBapuUWHbIX YCNOBUAX
oKpyXatoLlen cpefbi.

MepBblA kaHan coctouT U3 wkada P11 c obopyaosaHuem oOpaboTku, xpaHeHua wu|
oTobpaxeHuss uHopmauuu pacnonoxeHHoro Ha BLLY-2 u ,cBoero” komnnekra AaT4ukoB
KOHTPONS TEXHOMNOrM4YEeCcKoro npouecca.

LWkadbl ¢ obopynosaHmem sToporo kaHana (P1-P8) pacnonoxeHsl Ha PLLY.
AaTtuuku nepsoro n BToporo komnnekros CIM pasmeLlleHbl B pa3HbiX MOMELLEHUNAX.

1.6.3 Cxema NpoTUBOMNOXapHOW CUTHANU3aLUM.

Ans nosbiweHus HagexHocTn cuctem MAO u CMM nomewenue 3-315/2 (PLLY/MAO)
obopyayeTca AONONHUTENBHON CUCTEMOWN NPOTUBONOXAPHON CUrHANU3auuu.

Juer |Jlucros| Cragus

EN-ANPP-001-00.A 3 | 14 | PN




B nomelyeHuu PLLY ycTanaBnuBaloTcs AbIMOBbIE NOXapHble u3selwiatenu. Bosne asepeii
obopyayeTca pyyHOW NoOXapHbI M3BellaTenb, NO3BONSAOWMA CHOPMUPOBATL CUrHan
CUCTEMY MNOXapHOW curHanusauuu BpyyHylo. BHOBb npoekTupyemblie wu3Bellatenm
cneuunanbHbiM Kabenem MOAKNIOYAKTCA K CyL|eCTBYyOLWEA COeAWHUTENbHOW KOpobK
AENCTBYIOLLEN NOXapHOW CUrHanusaumm

BbixoAHblE CUrHanbl NOXapHOW CUrHANU3aLMKU VHTErPUPYETCS B CYLLECTBYIOLLYIO CUCTEMY]
noxapHoun curHanusauum AA3SC.

1.7. TpeboBaHUA K OTONNEHUIO U BEHTUNALMMK

B nomewenun PLLY (nom. 3-315/2) pomxHa nogaepxusaTtbes Temnepartypa +10 +
+27 °C.

1.8. AnekTpocHabXxeHne cuctem, 3aseMneHume.

Ansa nutanua anektponpuemuukoB [MAO u 1-ro kaHana CIMM npeaycmoTpeHsl Aagal
HesaBucuMbix BBoga nutaHua 380 B (3 dasbl, L1-L3 v Homb) 1-i1 kaTeropum HagexHocTH,
rpaHuLen NpoeKTUPOoBaHUA ABNSETCA NePBbIN KNEMMHWK WKada P8.

/1N NOBbILEHWUA HAaAEXHOCTU cxeMbl anekTponuTaHusi MAO u BToporo kaHana CIMM BbINOMHEH
IABP anektponutanus 380 B.

Mocne ABP pesepsuposaHHOe nuTaHue nogaeTcs Yepes aBTOMaTUYECKUE BbIKMoYaTenn Ha agal
Oroka nutanus 380VAC/24VDC u Ha wkadbl ynpasnexust P1 — P6. OnektponutaHue Lkados
BbINOMHEHO NO cneaylowen cxeme: Wwkagbl P1, P2 3anutaHbl ¢ nepsoit dasbl, P3,P4 co BTopoi|
[ P5, P6 cooTBeTCTBEHHO C TpeTbel dhasbi pe3epBUPOBAHHOIO NUTAHUS.

Ha Bbixoge GrokoB nuTaHus umeeTtcs ctabunusnposaHHoe HanpsixeHue 24 VDC. Bbixog oaHOrO

noka nutaHua opmMupyeT ofHy LWKMHY nutaHus (1L+, 1L-), Bbixoa BTOporo Grnoka gopmupyert
BTOpylO WuHY nuTaHua (2L+, 2L-), BbixoAbl o06oux ONOkoB MOAKMIOMEHbI K  BROKY|
pe3epBMpOBaHMUSA, HA BbIXOAE KOTOporo opMupyeTcs TpeTbsi WuHa nutaums (3L+, 3L-). [ns
obecneveHus GecnepeboiHoit paboTbl o0bopyaoBaHus Bo Bpemst ABP B cxeme npumeHeH
KOHAEHCATOPHbLIA HAKONUTENb 3HEPTUN .

fina nutaHns obopyaosaHus nepsoro kaHana CIMNM, pa3melweHHoro B wkacgy P11,
pacnonoxenHom Ha BLUY, npeagycmotpeHbl aBa BBoAa anekTponutaHusa 380 B nepemeHHOro
TOKa NepBOn KaTeropuu HafAeXHOCTU (rpaHWLUEin NPOEeKTUPOBaHUS SIBMSIETCS NEPBbIN KNEMMHUK
wkadpa P11).

XapaKkTepucTuka OTCEYKM NMPUMEHSIEMbIX aBTOMAaTUYecKux BKnioyaTenen — “C”, oTknovawoLas
ICNOCOBHOCTbL — COrMacHo TEXHUYECKUM crneuudunkaumsam.

/N5 3aWKUTLI OT NEeKTpocTaTMYecKoro 3apsaaa kopnyca o6opyaoBaHusa U WKadbl NOAKNIONAOTCS
|[K BHYTPEHHEMY KOHTYPY 3a3eMIIeHUs, BbINOSIHEHHOMY NO Apyromy npoekty.. ConpoTuBneHue
3azemneHus - 10 Om.
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1.8.1.1 Tabnuua Harpy3ok o6opyaoBanus NMAO, CIMNM, yctaHosneHHoro B n.9-315/2

1.8.1. Tabnuua NpoeKTUpyeMbIX 3NEeKTPUYECKUX Harpy3okK (YyCTaHOBIEeHHasi MOWHOCTb)

Hassanue

Ea. uam. Kon-so MpumeyaHus
HanpsikeHne anekTpocetu kB 0,4 /0,22
YcraHoBneHHas MowHocTb. B Tom yucne; kBT 4112
Wkadpbl P1 - P6 KBT
BeHTunauus u oceeweHne wkagos KBT 0.204
MpomexyToyHble pene B PT30 KBT 0.548
MHauKaTopbl HanpsikeHus KBT 0.03
Llkadp P4, MutaHue a/martutos MK Mr-6 kBT 1.5
LWkadp P4, MNMutaHue cxembl ynpasneHus kBT 0.8
MK K4
JlamMnoukn curHanuaaumm craTyca kBT (1.2) 3anuTaHo ot cxem
obopyaosaHus yrnpasneHus
MexaHuamamu
Lkagh P8,
lMumanue 24VDC: kBT 2.0
Tabno curHanusauuu, AaT4uKkos
MOHWUTOPOB, NMOCKONAHENbHbLIX
KOMMbIOTEPOB, NPOMEXYTOYHbIX pene (B
Wwkadax), KOHTPONNepoB, nyckaTenem
BeHTunauus n ocsewexue wkados P7, P8 KBt 0.03

1.8.1.2 Tabnuua Harpy3sok o6opyaosanus CIMM, yctaHoBneHHoro Ha BLUY (lllkag P11)

Tabno curHanuaayum,

MOHUTOPOB, MNOCKONaHEeNbHbIX
KOMMbIOTEPOB, NPOMEXYTOYHbIX pene (B
wkadgax), KOHTponnepos, nyckarene

Hassanue En. nam, Kon-so MpumMeyaHus
HanpsixeHuwe anekTpoceTu kB 0,4/0,22
YcTaHoBneHHasa MolHocTb. B ToM yucne: kBT 1.03
BeHTunauus u oceelleHue wwkados kBT 0.03
lMumatue 24VDC: kBT 1.0

2.1MaxHens aBapMUHOro octaHoBa
MpoekT B yactu NAO oxBaTbiBaerT:

2. OnucaHue cucrtem
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- CtpykTypHyto cxemy MAO, CMM,

- Cxemy nepexknioveHus pexuma ynpasnenus PLLY-BLLY

- Cxemy aBapuiiHoro octaHoBa (kHonku A3-1),

- CxeMbl ynpaBneHus perynupyoLwmMu KnanaHamu,

- Cxembl ynpaBneHust 3an0pHbIMWU BEHTUNAMM,

- Cxembl ynpaBneHus Hacocamu 0.4 kBT,

- CxeMmbl ynpasneHus Hacocamm 6 kB,

- Cxembl nogkntoveHusa B PT30 u KPY,

- Cxemb! ynpasneHnus MK M,

- Cxembl ynpaenenus MK K/,

- Cxembl curHanuaauum oTKNOHEHUS! TEXHOMOINYECKX NapamMmeTpoB,
- CxeMbl NOAKMIOYEHNS CUTHANN3aToOpPoOB NPOTEYEK,

- CXxeMbl NOAKMIOYEHNA 4aTYNKOB TEXHOMOMNYECKMX NapaMeTpoB
- CxeMbl anekTponuTaHus obopyaoBaHus

- 2.1.1. Cxema BbiGopa pexuma ynpasneHus ,,PLLY-BLLY*

AnA nepeknioyYeHns cxem ynpasneHus MexaHu3amamm c pexuma ,BLLY" Ha pexum ,PLLYH
Ha wkacpax P1-P6 cMoHTUpoBaHbI knioyn BeiGopa pexuma ,PLLY-BLLY*.

Ans nepeknioyeHns cxembl ynpasneHust ¢ pexuma ,BULY* B pexum ,PLLY* pesepBUpoBaHHOE)
nutanne 220 B, 50 Iy 4yepes KOHTAKTbl Kfloya YNpaBreHWs KOHKPETHOro wkadpa (KY-Il ans
HacocoB, KY-I ans TpyGonpoBoaHoi apmatypbl) no kabenio nepegaertcs Ha pene KP1, KP2,
CMOHTUpOBaHHbIe B cbopkax PT30, wkadpax LLMNP-II u COP, sueitkax KPY. HopManbHo3aMKHyTbIe)
KOHTakTbl pene KP1 npu aToM OTKMOHalT OT Cxembl ynpaeneHust Kmouu ynpasneHus KY,
CTaHoBneHHble Ha BLUY u nogknoyaloT BMecTo Hux Knoun KY-P, ycTaHOBMNEHHble Ha PLlY,
KOHTakTbl pene KP2 oTkmoyalT OT CXembl ynpaBrneHust curHanbHble namnouku 13, JIK
pacnonoxeHHoie Ha BLLIY © nogknioyaloT BMECTO HUX CUrHaNbHbIE NaMMNOYKM (vHamkaTopebl) JTIKP
K3, ycraHosneHHble Ha PLLY. OaHOBpeMEHHO ¢ MHAMKATOPaMN COCTOSIHUS MOAKMIOYAOTCS pene
Tatyca PO, Pl3.

i KOHTPOMNA COCTOAHUA Krovel Bblbopa pexuma npu nosopoTe knioya B pexxum PLLY, erol
KoHTakTamu (1, 2) dhopMUpyeTCcs aBapuiiHbIii CUrHan B KOHTPOSNEP, NpU 3TOM 3aropuTtcsi Tabrio)
‘Ynpaenenue ¢ NAO” Ha wkacby PLLY, Ha KOTOPOM BbINOMHEHO NepekmnioyYeHne B pexum PLLY
aHanoru4yHoe Tabno B wkady P11 Ha BLLY.

2.1.2. Cxema aBapMNHOTO OCTaHOBA, CUrHanu3aums nonoxeuus APK

Ha wkadax ynpaenenus P1, P2 yctaHoBneHbl kHonku, hopmupyolme curHan A3-1.
Mpn HaxaTuM Ha KHOMKY pa3MblKalOTCs TPU KOHTaKTa, CUrHam C KOTOPbIX Mo Kabenio
nogaetcs 8 LLICY3.

Cxema curHanusauum nonoxexus crepxqen APK. Hanpspkenue 24 VDC u3 wkada P1
noctynaer Ha LLICY3, rge oberaer “cyxue” KOHTaKTbl pene-noBTOPUTENER KOHLEBbIX
BbIKNOYaTENe CTEPXHEN U NOAAITCS HA MHAVBUAYANbHbLIE UHAMKATOPbI COCTOSIHWS Kaccer,
yCTaHOBNEeHHble Ha wWwkady P1 un B koHTponnep.

Jwer |JIncros| Cranus
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2.1.3. CxeMbl ynpaBneHus perynupyrowmmMm KrnanaHamm

CywecTsyloT [Be CXeMbl YNpaBNeHWUs perynupylowWMMKU  KnanaHamu, CXembl G
TUPUCTOPHBIMU YCUNUTENAMMU U CXEMbI C MAarHUTHLIMU NyCKaTENAMMU,

B cxemax ynpasnenus perynupyommn knanaHamu, NepeknioveHne B peximum yrpasneHus
[PLLLY BbInoNHAETCA aHanornyHo npuHUMNy onucasHomy B n.2.1.1.

B cxemax ¢ TUPUCTOPHLIMM YyCUNUTENAMU KOHTakTbl pene KP1 oTkniouaioT curdan 24 VDC
(knemma 10), Bxoabl “MeHblie” (knemma 7) u Bxoga “Gonblue” (knemma 9) TUPUCTOPHOrO
ycunutens ot cxembl ynpasnenus BLLY v nogknioyaeT ero k KOHTakTam Knoyeit ynpasneHus Ha
PLLY ,KY-P*, dopmupyiownx komaHael “GonbLue”, “MeHblUe” nyTem KOMMyTauum curiana 24 VDC
(knemma 10 TUPUCTOPHOrO ycunuTesns) Ha knemmy 7 wnm 9 TUPUCTOPHOrO yCcUnuTensa 4yepes
COOTBETCTBYIOLLIME KOHLUEBbLIE BbIKNOYATENMN.

[B perynupylowmx knanawax ¢ MarHuUTHbIM nyckatenem ynpasneHue nyckatensmu NMMO, MM3)
BbinonHaeTca  kmwovom KY-P“, kommytupyloumm 220 B nepeMeHHoro Toka uyepes
COOTBETCTBYIOLIME KOHLEBble BblikniovaTenu. [llepekniovenne B pexum PLLY, BbinonHeHo ¢
jucnone3osaHuem pene KP1,2 aHanormyHo gpyrum mexaHusmam,

CUrHanm  MonoxeHus  perynupyiolux KrnanaHos OT  AaTYMKOB  MepeMeLieHUs yepes
nepeknovamwnii  koHTakT pene KP2 noctynaer Ha Hopmupylowuii npeobpasoBaTtens,
npeobpasytowuin curHan 0-1 B, CHUMEMbI C conpoTUBNEHUM R B TOKOBbIN curHan 4-20 MA.
lMocne Hopmupylowero npeobpasoBaTtens cUrHan NONOXeHUs NOCTynaeT Ha COOTBETCTBYIOLMIA|
|wkadp, rae noctynaet Ha LUMPOBOIN MHAUKATOP MOMOXEHUA KNanaHa co WwKkanon 0 — 100%. Ans
QNEKTPONUTaHMA LNPOBbLIX yKadaTenen NOMOXEeHUs Perynupylowux KrnanaHoB WUCMONb3YITCs
nutaHue 24VDC ot obuien uenw.

2.1.4. CxeMbl ynpaBneHusi 3anopHbIMU BEHTUNAMM

lNepeknioveHne cxembl ynpasnewus B pexim PLLY BbinonHsetcs ¢ nomouibio pene
KP1,KP2. KoHTakTbl AaHHbIX pene oTKMoYaloT Koy ynpasnenus KY, ycTaHOBREHHbIN Ha BLLY w|
amnouku curHanusauum JIK, J13 ot cxembl ynpasnenus BLLY n nogkniovaloT cxemy ynpasBneHus
BEHTUNEM K kniouy ynpasneHus KY-P u ceetoguogHble uHaukatopel JIKP, N3P cxembl
ynpasnexus PLLY

/INs KOHTpOMns craTyca MexaHW3MOB Ha NaHenu orepatopa WCMonb3yloTCs  pene crarycal
ImexaHmsmoa PrO, Pr3. O6MoTkM AaHHbIX pene 3anuTaHbl HanpsbkeHuem cGopkun PT3O (unw
KPY). “Cyxue” koHTaKTbl AaHHbIX pene KOMMYTUPYIOT HanpsxeHue wwkada (24 VDC) copmupys
curHan cratyca mexaHusma B koHTponep. Pene PI1O, Pl3 ycraHoBneHbl Ha wkadax ynpasneHus
[P1-P6. [ins koHTpons cTaTyca Ha wkachax yCcTaHOBMNEHbI CBETOANOAHBIE MHAMKATOPbI JIKP, N3P

.B cxemax ynpasnenus MK M n MK K[ kpoMme nepeknioyeHns cxem ynpaBneHus ¢ BLLY]
Ha PLLY BbinonHaeTca u nepeknioveHne NUTaHus WKadoB ynpaBNeHWsi C NUTAHUS OT BLLY Ha
nutaHue ot PLUY.

2.1.5. Cxemb! ynpaBnenus Hacocamu 0.4 kB, 6 kB
MNepeknioueHune cxembl ynpasnexns B pexum PLLY BbinonHsetcs ¢ nomoubio pene KP1,KP2.

KoHTaKkTbl JaHHbIX pene oTkNoYaloT Koy yrnpasneHus KY, ycTaHOBReHHbINR Ha BLLY u namnoqxnl
curHanusauum J1K, J13 ot cxemsl ynpaenenus BLLY 1 noakniovaloT cxemy ynpaBneHus BEHTUNEM
K kntouy ynpasnenus KY-P u curianbHbim uiankatopam JIKP, NI3P cxembl ynpasnexus ¢ PLLY

A KOHTPOA CTaTyCca HacoCOB Yepes KOHTPOSinep MCnonb3yloTcs pene cratyca Hacocos PI1O,
PrB. O6MOTkM AaHHbIX pene 3anuTaHbl HanpsbkeHuem cbopku PT30 (unm KPY). “Cyxue” KoHTaKTbI
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IanHbIX pene KOMMYTUPYIOT HanpsbkeHue Wwkada (24 VDC) hopmupys curHan craTtyca MexaHu3mal
B KoHTponep. Pene PlO, PlB ycraHoBneHb! Ha wkadax ynpasneHus P1-P6.

2.1.6. UamepeHue TexHonoruvyeckux napamerpos NAO
B NMAO 3aBoguTcs cneayoLwime TUnbl BXOAHbIX CUrHANoB:

CurHansl 4-20 MA OT AaT4YMKOB YpPOBHS, pacxoaa, Aasnenus (PY/),

e CurHanbl oT TEPMOMETPOB CONPOTUBIEHUS,

CwurHanel oT Tepmonap,

HanpsikeHune ot TpaHcgopMaTopoB KOHTPONS HanpsikeHusi co6CTBEHHBIX Hyxa 6 kB
N OT HanpskeHusa cobcTBeHHbIX HyXAa 0.4 kB,

[uckpeTHble curHansi.

[TOKOBbIE CUrHanmbl OT OaT4YMKOB AasrneHusi, ypoBHa W pacxoga (PY[) yepe3 Terminal module
|focTynawT B KapTy aHanoroBOro BXO[a [BYX KOHTPOMNEpoB, YCTaHOBMEHHbIX B wkady P8.
[laHHble aatymkoB NMAO pesepBupylOTCS NYTEM pasBeAeHUs Ha [BEe He3aBUCUMblE aHaNoroBble
Fapn:l nocpeactsomM Terminal module. [lativkv NoAKMoYEHbI MO ABYXNPOBOAHON CXEME, NUTaHWE

AT4YUKOB BBINOJTHAETCH OT HaNPAXeHUA NUTaHUA 24 B NOCTOSHHOrO TOKa, NOCTYNakLero ot 6roka
NUTaHUA, yCTaHOBNEHHOIO B LWKady P8.

CurHanbl  OT TepMOCONPOTMBNEHWA W Tepmonap MocTynawT Ha BXOA HOPMUPYIOLLIX
|npe06pasoBaTeneF1, Cc Bbixoa npeobpasosaTenei curHan 4-20 MA noctynaeT Ha BXO[,
KOHTPONINEPOB aHanorn4yHo curHanam gatyukos PY/.

[INCKpeTHbIE  cUrHanbl  POPMUPYIOTCS  ,“CyXUMW”“  KOHTaKTaMu MW3MEPUTENbHLIX YCTPONCTB,
KOMMYTUPYIOLLIMMUN HanpsbkeHne 24 B NOCTOSIHHOMO TOKA Ha AUCKPETHbLIE BXOAb! KOHTponnepa.

Mpn OTKMOHEHWN CUrHanNoB AAaTYMKOB 3a YCTaHOBIEHHbIE NMpeaerns! OPMUPYETCS 3BYKOBOWM CUrHan
M Ha 3KpaHe MOHUTOpPa U3MEHSETCA LBET OTODpaxxaemoil BENWYMHbI CUrHana u TpeHa uaMeHeHus)|
curHana (npesbilUeHUe\CHKEHME).

[FloapobHo oTobpaxeHWe uHpoOpMauuM Ha naHensix oneparopa onucaHo B «CornalleHun o
eroBeko-MaluMHHoM uHTepdence», HMI-ANPP-001-B-A.

[B wkacpax [MAO, u nepsoro kawana CIM (P1 - P6, P8) ycraHoBneHo cnepgyioLiee
lobopyaoeaHue:

e PesepBupoBaHHbIi BNok NUTaHus,
e KoHTponnep obpaboTku faHHbIX (ABa Wwaccu),

e [lnockonaHenbHble uWHAycTpuaneHble Intel-based komnbioTepbl ¢ ceHcopHbiMu LCD
naHensamu guaroHansio 19 /.

e KoHBepTepbl CUrHaNoOB TEPMOCONPOTUBIEHNS U TepMonap B YHUMULMPOBAHHbIA CUrHan 4-
20 mA,

e MHaycTpuanbHble ceTeBble KOMMYTATOpbI.

e CsetoBas (Tabno) n 3BykoBas CUrHanNW3auUmnsi OTKNOHEHWUI.

e Knoun HenocpeACTBEHHOrO ynpaBneHust UCMOMHUTENbHLIMU MEXaHU3MaMu,
* LludpoBsbie MHAMKATOPLI NONOXKEHWUSA PEryNUPYIOLLMX KranaHos.

e CseTtoBble MHOUKATOPbI CTaTyca MexXaHU3MOB.
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2.1.7. ABTOMaTU3MpoBaHHasa cucTtema ans cbopa n o6paboTku AaHHbIX

Cuctema coCToUT M3 ABYX KOHTPOIIIEPOB, YCTAHOBMEHHbIX B WKady P8, Tpex nnockonaHernbHbIX
KOMMbIOTEPOB. TPEX GIOKOB CBETOBOW CUrHANM3aLMM U 3BYKOBOW CUrHaANVU3aLuum.

KoHTponnepsl pesepsuposaHb:

Cucrtema obecneymBaer:

e OTCNeXvBaHWe COCTOSIHUSA (CTaTyca) MexaHu3MoB,

e cbop n apxuBMpoBaHWe nNapameTpoB, CTaTycoB 06opyA0BaHUS.

e COop AaHHbIX U NepBUYHYIO 06paboTKy;

e CamoguarHocTuky nporpaMMupyembiX TEXHUYECKUX CPEACTB.

e 00paboTKy U xpaHeHUs (apXMBUPOBAHUE) NONYYEHHbIX AAHHbIX;

® pEerncTpaumio TEXHONOrMYECKUX NapameTpoB U aBapuiHbIX COOLITUR,

e opmMUpoBaHUE CUrHanNoB NpeaynpeauTenbHON U aBapUHOW CUrHanNu3auuu;
e VH(OpPMaLMOHHAA NOAAEPXKKN onepaTopam;

e anarHocTukn Bcen cuctemsl NMNAO n CINM;

e YnpasneHue npasamu AocTyna.

Cpeacteamu SCADA RTP View Ha nnockonaHenbHbIX KOMMbIOTEPax NPOU3BOAUTCA BU3yanuaaLuus
NPUHATLIX AaHHbIX, a Talke cTaTycHas MHdopmauusa no obopyaoBaHuio (MexaHu3mam).

Busyanusaums npoussoauTcsi B BUAe rpacnmyeckux MHEMOCXEM U LM POBbLIX 3HaYEeHUIn
napameTpoB. MimeeTca TexHonoruyeckve parmeHTel oTobpaxatowme niopmaumio ot
TEXHOMNOrMYEeCKUX AaT4YUKOB U CTAaTyC MEXAHU3MOB.

Mpv BO3HUKHOBEHUW aBapUIiHbIX COOBLLIEHWIN NPOU3BOAUTCSA UX BU3yanusauus. Takke ans
OMOBELLIEHNS 0 aBapUHbIX COOBLLEHNAX AOMONHUTENbHO HA LUWUTE YCTAHOBMEHbI 3BYKOBOWA
npudop un B1oK CBETOBOW CUrHanNu3auuu.

2.2MaHenb nocneaBapuMHOro MOHUTOPUHTra

MpoekT B Yactu NAO oxBaTtbiBaeT:

- CtpykTypHyto cxemy [MAO,

- CxeMbl cUrHanusauum OTKITOHEHUS TEXHONMOMYECKUX NapameTpos,
- CxeMbl NOAKNIOYEHUA AaTYNKOB TEXHOMNOrMYECKUX NapamMeTpos,

- CXeMbl MeXLUKagHbIX CBA3EN,

- Cxem ynpaeneHus perynupyowmmMm KnanaHamu,

- CxeMbl ynpaBneHus 3anopHbIMUK KranaHamu,

- CxeMmbl ynpaBsneHusa npeaoxpaHuTenbHbIMU KnanaHamu,

- Cxembl ynpasneHuss Hacocamu,

- CxeMbl curHanusaumum oTKNOHEHUS TEXHONOMMYECKUX napaMeTpos,

- Cxembl ANeKTponuTaHnuAa oﬁopy.qosaHnﬂ.

2.2.1 WN3mepeHue TexHonorm4yeckux napamerpos CMM
CIMM cocTouT 13 AByX KaHanos:
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e [lepBbll KaHan cocTOMT M3 pacnonoxeHHoro Ha bBLY-2 wkada P11 ¢ oﬁopyp.oeamen;l
o6paboTku, xpaHeHuss u oTobpaxeHusa wuHoOpMaUUM U ,CBOEro” KOMMNMeKTa [AaTyuko
KOHTPOMNsi TEXHOMOrM4Yeckoro npouecca.

e O6opyaoBaHue BTOporo kaHana ycraHosneHo B wkadgax P1-P8 pacnonoxeHHbix Ha PLLY.
[laTynkn TeXHONOrU4Yeckux nNapameTpoB BTOPOro KaHana pacrnonoXeHbl B OTNUYHLIX OT
AaTYMKOB NEepBOro KaHana NnoMeLleHusX.

Oatynkn ana ClMIM BbINONHEHbI ANS XKECTKUX YCNOBUA, KOTOPble MOrYT BO3HWKHYTL MNocne
laBapuu (ncnonHexnune YCC — ansa cneyunanbHbix ycnosun Ha ASC).

[Ina CIM ucnonb3yloTes kabenu B ucnonHeHun “[ins ucnonb3oBaHUA BHYTPU repMo3oHbl ASCH,
[ucknioveHnem aBnATCA kabenu nocne repMonpoxoaok.

B wkadyy nepsoro kaHana CIM (P11) yctaHoBneHo cnegyouiee obopyaoBaHue:
e PesepBupoBaHHbIn BNOK NUTaHWS,
e KoHTponnep obpaboTku faHHbIX,

* [InockonaHenbHbIN UHAYCTPUanbHbINA Intel-based komnbioTep ¢ ceHcopHoit LCD naHenbio
AvaroHansto 1901,

e [lononHutensHas ceHcopHas LCD naHenb AvaroHanbio.

e [IpeobpazoBaTenu cuUrHanoB TEPMOCONPOTMBMEHUS W TepMonap B YHUULMPOBAHHLIN
curHan 4-20 mA,

® MH,EIYCTpVIaﬂbeIe ceTeBble KOMMYTAaTOpPbI.

[Mo KaXaomy napameTpy, KOHTpoJinpyemMomy CrM wumeeTcss no ABa He3aBUCUMMbIX [aTyumKa,
KOTOpbIE pacnonoXeHbl B Ppa3HbIX NOMeELUEHNAX 4aTYMKOB,

OT ogHOro KoMnnekra AaTyWKOB CcwUrHan 3asoguTtcs Ha koHwTponnep CIM  (1-4  kawan),
pacnonoxeHHbi Ha BLLLY, oT gpyroro Ha koHTponnep MAO (2-# kaHan), pacnonoXeHHblid Ha PLLLY

|B CINM 3aBogutca cneayrolme Tunbl BXOAHLIX CUrHAMNOB:

e CurHanbl 4-20 MA OT 4aTYMKOB YPOBHS, U JaBNeHus,
e CwurHansl oT Tepmonap,

e [lMCKpeTHbIE CUrHasnbl O NOSBIIEHUU NPOTEYEK.

[TokoBble CWrHanbl OT AATYMKOB YPOBHS M AaBneHusi noctynailoT uyepes Terminal Modul Hal
aHanorosbin BXOAHOW MOAynb KOHTponnepa. [atyuku noaknoyeHbl No ABYXNPOBOAHOW CXEMe,
nATaHWe AaTynKoB BbINONHAETCA OT Wwkada P11 (P8) HanpsbkeHuemM 24 B NOCTOSHHOMO TOKA.

CurHanbl OT Tepmonap MOCTynawT HA BXO4 HOPMUpYKOLWMX npeobpasoBaTenei, ¢ Bbixoa
npeobpasosaTtenen curdan 4-20 MA nocTynaeT Ha BXOAbl KOHTPONMEPOB aHANoOrM4YHoO curHana
NaTYNKOB YPOBHS U AABINEHUS.

Mpun nosieneHun Boabl B npuaMKax, U nNpu ee KacaHuu 30HA0B cpabaTbiBaeT BbIXoAgHoEe pene
curHanu3saTtopa ypoBHSl U AUCKPETHLIN CUrHan o NosiBNeHUU BoAabl TpaHCNUpPyeTCA B KOHTpOMNMep.

Npu OTKNOHEHWUM CUrHaNoB AAaT4YMKOB 3a YCTaHOBMEHHbIE Npeaensl GopMupyeTcsi 3BYKOBOI cUrHan
[ Ha 3KpaHe MOHWUTOpa U3MEHSIETCHA LBET OTOOpaxaeMol BENUYUHLI CUTHaNa U TPeH U3MeHeHUs
curHana (nNpesblLLeHWe \ CHKeHue).

2.2.2. ABTOMaTU3NpPOBaHHaRA cucTeMa Ans cbopa n o6paboTku aaHHbIX (SCADA RTP|
View)

Cuctema obecneymBaerT:

Juer |Jlucroe| Cragus
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Cbop AaHHbIX U NepBUYHY0 06paboTKy;

CamoamarHocTuky nporpaMmMmupyemMbIix TEXHUYECKUX CPEACTB.

06paboTKy u xpaHeHue (apxMBUPOBAHWE) NONYYEHHbIX AAHHBIX;
perucTpauuio TeXHONOrM4Yeckux napaMeTpoB U aBapuitHbIX COBbITUN;
¢hopmupoBaHue curHanos npeaynpeavTenibHON U aBapuiAHON CUrHANM3aLun;
MHPOPMaLIMOHHYIO NOAAEPXKKY onepartopa;

anardocTtukm Bcen cuctemsl NMNAO un CIMM;

YnpaBsneHue npaBamu 4oCTyna.

Tak kak wkadg P11 pacnonoxeHHbin Ha BLLIY cBsisaH No onTOBOMOKOHHOW ceTu co wwkadom P8,
|[pacnonoxexHsim B PLLLY Bo3amoxeH BbIBOA Ha MOHWUTOPbLI MH(OPMaLMK HE TOMBbKO OT AaTYUKOB
CI'M Ho u ot gaTumkos [TAQ T.e. KOHTPOINb NAapPaMETPOB MOXHO OCYLLECTBIISATb A4aXe NPU 0TKa3e
ntoboro koHTponnepa. CnegosatenbHo, cuctema CIMM pesepeupoBaHa Kak rno Bxoaam B
|[KOHTpONMepbl Tak N0 BbIXOA4AM KOHTPONIEPOB.

Cpeacteamu SCADA RTP View Ha nnockonaHenbHbIX KOMMbIOTEPAX NPOU3BOAUTCSH BU3yanuaaums
NPUHATBLIX AaHHbIX, @ TakKe cTaTycHasi MHgopmMaumsa no obopyaoBaHNIo (MexaHu3mam).
Busyanusauus nponssoanTcs B BUAE rpaduyecknx MHEMOCXem U UMdPOBbIX 3HaYEHWIA
napameTpoB. [1py BO3HUKHOBEHUM aBapuiiHbIX COOBLLEHUA NPON3BOAUTCS UX BU3yanusauus.
[Takke ANs onoseLLeHNs 0 aBapuitHbiX COOBLLEHUSIX AOMNOMHUTENbLHO Ha LWWTE YCTAHOBMEHbI
38yKOBOW Npubop 1 6ok CBETOBOW CUrHanusaLuu.

3. MOXXAPHAA CUTHANU3ALUA

[poeKkTHble  pelleHuss N0  YCTAaHOBKE  MOXapHOW  CUrHanu3auuu  BbINOSHEHbI,
pykoBoACTBYsicb HopmaTUBHBIMU AOKYMEHTaMU MO NOXKapHO 6e30MacHOCT COOPYKEHMUIA.

B nomeuieHun 3-315/2 yctaHaBnuBaeTcs ABa AONONHUTESNbHBIX AbIMOBBLIX MOXaPHbIX
u3BeLwaTensa u py4yHou noXxapHbell u3sBeljaTenb CUrHanbl C Yepes fMHUI0 CBA3W nepegaeTcs B
Iqefaicmylou.wro cxemy noxkapHou curHanusaumm AA3SC.

C YCTAQHOBIIEHHbIX Ha TOTOMKE nMOXapHbIX W3Bewartenel Ha nNoABECHOW MNOTOMNOK
BbIBOOATCA CBETOANOAHbIE UHOWKATOPLI CpaﬁaTblBaHMﬂ u3sewlarenen.

BHyTpeHHAss ~ ceTb  MOXapHOW  CUrHanu3auuum  BLINOMHAETCS  cneuwanbHbIM,
npeaHa3Ha4YeHHbIM ANSA YCTAHOBKU CUTHANWU3aUUM 2-X KUMbHbIM 3KPaHUPOBAHHLIM Kabenem ¢
Heroplo4yen usonsauuen.

Bosne aBepeit ycTaHOBMEH PyYHOW MNOXapHbLIN U3BEWATenNb, MNO3BOMAIOLWME BKIOYUTH
CUrHANU3aLMI0 BPYUHYIHO.

Juer |Jluctros| Cranus
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4. NOXAPHAA BE3OMACHOCTbL
OCHOBHble TEXHUYECKUe nokasartenu nometlexnns 3-315/2:

Mnowaab - 28,56 m°
Pasmepbl - 56Mx5.1Mx 4.5m
O6beM COOpYXKeHUS - 128.5m°

[Ins obecneveHus NPOTUBONOXAPHOW 3aLUUTLI B NPOEKTE NpeaycMaTpuBaeTcs:
- noXKapHas curHanusauus,
- 3asemneHue wkados n obopyaoBaHus,

- npumeHeHue kabenen c usonsuven, He NOAAEPXKUBAKOLIMX FOPEHUE MNpU rpynnoso|
npoknagke (knacc ,A")..

[ins orpaHUYeHuns pacnpocTpaHeHue NPOAYKTOB CropaHus Yepes CUCTEMbl BeHTUNAUUK, Bl
BO3/lyXOBOAAX, B CEYEHUSIX MPOTUBOMOXAPHBLIX MEPEKPLITUA, HEeoBXOAUMO  YCTaHOBUTH)
OrHesajepxusalmolme knanaHbl (He BXOAUT B 0ObeM [aHHOro npoekrta) . OrHecTonkocTh)
KnanaHoB NPUHUMAETCsi B 3aBUCUMOCTUN OT OTHECTOMKOCTU NEPEKPbLITUA.

MecTa nepeceyeHusi TPAH3UTHbIX BO3[YXOBOJOB W CTEH, MEPEKPLITUIA MPEeAyCMOTPEHO
3anoMHUTL CTPOUTENbHLIMU MPOAYKTAMMU, HE YMeHbluasi HOPMUPOBAHHOW OrHEecToMKocTw|
nepeceKkaembiX KOHCTPYKLIMIA.

CTpouTenbHble maTepuanbi, KOTOpble WUCNONb3YKWTCS ANS 060pyAOBaHUS NOBEPXHOCTEN
BHYTPEHHUX CTEH, MOTOMKOB W MOMOB [AOMXHbl COOTBETCTBOBATHL CrEeAyloWMM Krnaccam
[BocnnameHsiemocTu:

CreHbl 1 notonku nomewienunsi PLULY Cg, Dg, Eg kateropuit AomkHbl 6biTb oTAENaHb
Imatepunanammu D-s2,d2 knacca BocnnameHseMoCcTi, NOKpbITUE nona AomkKHo ObiTh knacca DFL
- s1.

* B nomewleHun gomkHbl 6biTb obopyaoBaHbl MecTa Ans 3a3emreHust noXapHow
TexHuku (obopyaoBaHus), NOMEYEHHOW 3HAKOM 3a3eMIeHus.

* B wkacax [OMKHBI ObiTb CXeMbl 3neKkTponoTpebuTeneil, nokasbiBawLme BennUuHy
Harpys3ku annapata 3aluTbl 1 Ha3Ha4YeHue.

e Bce oanektpooGopygoBaHue WMeeT 3alUTy OT KOPOTKOTO 3aMbiKaHUs W APYrux
HEHOPMasibHbIX PEXMMOB, KOTOPbIE MOTYT BbI3BaTb BO3HUKHOBEHUE NoXapa..

5. OBLUME TEXHUHECKUE CMNELUNPUKALINA

1.YcnoBusa ocyllecTBNEHUs peLleHnin npoekTa.

MpoBOAUTL MOHTaX W Hanagky CxeM B COOTBETCTBMM C TpeboBaHWSIMU 3aBOAOB
usrotoButenen obopyaoBaHUs, UHCTPYKUMEN MO MOHTaxy 06OpyAOBaHUA W AEWCTBYIOWUMU Ha|
Tepputopun  Pecnybnuku ApMeHUs  3aKOHaMW, TOCYAapCTBEHHbIMU  MOCTAHOBMEHUSIMM,
TEXHUYECKUMM pernaMeHTamn, HOpMamu CTPOWUTENbLCTBA, TEXHUYECKUMU cneumndukaunsamu|
MacTei JaHHOTO TEXHUYECKOro NpoeKTa.

MNpoBoanTb MOHTaX U Hanaaky obopyaosanust NMAO n CIMM MOXET TONbKO aTTeCTOBAHHOE)
B YCTAHOBNEHHOM MOpPsiAKE NpeanpusaTre.

Jluer |Jlucros| Craaus
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PykoBoAUTb MOHTaXHLIMM W HanagoyHbIMKM paboTaMuM [JOMKEH AaTTecTOBaHHbIA B
yCTaHOBNEeHHOM nopsiake PykoBoaguTenb, KOTOPOro HasHayaeT 3akasyuk.

PykoBoauTenb MOHTaXHbIX U Hanago4Hbix paboT o6a3aH obecneunTts GesonacHyio paboTy]
nepcoHana, 3aluTy oKpyXatwLlen cpeabl U COOTBETCTBYIOLME YCNOBUS TMIMEHbl Tpyaa Ha MecTe
BbINOMHEeHus pabor.

MoHTaXX ¥ Hanmagka [OMKHbI NPOBOAUTLCA CTPOro cneays Bcem TpebGoBaHusM|
HOPMaTMBHbLIX [OKYMEHTOB, YKa3aHHbIX B TEXHUYECKOM MpoekTe W TpeboBaHMAM MpaBoBbIX
aKTOB.

Boibpauubin MNOAPAOYUNK o06si3aH noarotoBute U cornacosate ¢ 3AKA3YMKOM|
neTanbHblA NNaH NPpoBeAeHUs MOHTaXHbIX pabor.

Mocne 3asepweHnsi moHTaxa w Hanagku MNOAPAOUYUK nogrotasnusaetT u nepepaerT
3AKA3YUKY popaboTaHHble No pe3ynbTaTam MOHTaXa W Hanagkv YepTeXxu U [OKYMEHTbI.

4. MNoaroToBKa MecTa ANt MOHTa)Xa LWKadoB.

MoaroTtoBka mecTta AnA MOHTa)Xa LwkadoB npoBedeHa B COOTBETCTBUU C OTAEMNbHLIM
npoekToM. [lo Ha4yana moHTaxxa AASC gormkHa yCTaHOBUTL LIOKONb ANs LWKadoBs, caenaTth BBoAA
1151 ANEeKTPONUTAHUS, CMOHTUPOBATbL KOHTYP 3a3eMITeHus.

5. MeToabl 1 opraHU3auus CTPoUTENbHbLIX paboT.

MeToauky BbINOMHEHUSI MEXaHO- W  3NEKTPOMOHTaXHbIX paboT noaroTasBnusaeT
MNMogpsaaumk. MoHTaxkHble paboTbl AOMKHbI NPOBOAMTLCA B COOTBETCTBUM C NOArOTOBMEHHOW|
noKymMeHTaumen TexHopaboyero npoekra.

6. OCHOBHbIE HOPMATUBHbLIE OKYMEHThI

PYKOBO,D,CTByﬂCb cnegyouwuvMmn  HOpMaTUBHbIMKM ¢ JOKYMEHTaMu, noArotaBnuBaeTcs
NPOEeKTHaA [OOKyMeHTauWuA, BbLINONTHAETCA MOHTaX W Hanajgka oﬁopyp.osanma caoaeTca B
JKCNnyatTaunw CMOHTUpPOBaHHOE U HanaXeHHoe 060py,qoaanwe:

STR 1.05.06:2005 MpoekTupoBaHue coopyxeHus

TC A1.01/08T3 TexHuyeckas cneundukayms

TC-ANPP-001 TexHuyeckue ycrnosus

OlNb-88/97 Obwwme nonoxeHus obecneveHuns beszonacHocTu

IHMB 114-2002 lMpoTuBONOXapHas 3awura aTOMHbIX CTaHUMNA. Hopmbl
NPOEKTUPOBAHUS.

INBA PY AC-89 lNpaBsuna sapepHon 6esonacHocTn ASC

NMHAS -5-006-87 TpeboBaHUsl K NPOEKTUPOBAHUKD CENCMOCTOMKUX aTOMHbBIX CTaHLMNA.

HIM-031-01 Hopmbl NpoekTMpoBaHus CEMCMOCTONKUX aTOMHbIX CTaHLIWA.

HIMNbB-242-97 Knaccudukaums wu meTtoabl onpeaeneHuss NoXapHOM ONacHOCTU
KabenbHbIX NMUHUNA.

FOCT 12.1.004-91 MoxxapHas 6e3onacHocTb. Obwue TpeboBaHus.

IFOCT 12.1.019-79 AnektpobesonacHocTb. Obwue TpeboBaHus U HOMeHknaTypa Buaos|
3aWumThl.

IFOCT 12.1.030-81 JnekTpobesonacHoCTb. 3alUTHOE 3a3eMneHne. 3aHyneHue.
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TOCT 12.2.049-80
FOCT 25804.2-8

|P1-03-36-2002

|KH,E| 95.0.02.02.005.97

FOCT 25804.7-83
IEC 60980

|IEC 61000-4-6
IEEE 603-1991
P-2002-01

EN 50265:1999
IEC 60947-1:2004

[IEC 60947-2:2003

IEC60898-1:2002

7. KOHTPOIJ1b U HAA3OP 3A MOHTAXOM U UCTLITAHUAMU

Ha Bcex OCHOBHbIX CTaAuAX OCYLLUECTBMNEHUS MOHTAXHbIX W Hanago4HbIX paboT u npuj
cAave B 3KCnnyaTauuio ocyllecTBnaeTcs KoOHTponb Noapsaayvka 3a nposeaeHuem pabor..

8. COAYA OBOPYOOBAHUA B 3KCIMNYATALMUIO

lMocne OKOHYaHUS MOHTaXHbIX paboT, npoBeAeHUs NPUEMOYHbIX WCMNbITAHUA Hal
nnowjagke v MNOANUCaHUS akTa MPUEMOYHbIX WUCNbITaHWMKA, caada obbekTa B 3IKCnnyaTauuio
ocbopmnsieTcs akTOM NPUEMKWN, NOANUCAHHBIM Ha3HA4YEeHHOW 3aKka34ymMKoM KOMUCCUEN.

Ob6opynosaHue Obuwwme

TpeboBaHus.

NPoOV3BOACTBEHHOE. JProHOMUYECKUNE|

O6opyaoBaHue cucTeEM ynpasreHUsi TEXHONOTMYECKUMU npoueccamu|
AC. TpeboBaHMA K HAOEXHOCTH.

Ycnosus NoCTaBKKU MMMNOPTHOro oGopy,qosaHm,
MaTepwnanoB U KOMNNEKTYLWWUX Ana A0epHbIX YCTAaHOBOK.

n3genun,

O6opyaoBaHune Ansa sAepHbIX YCTaHOBOK. [paBuna npuemku.

Annapatypa, npubopbl ycTpouctBa W obopyaoBaHue
ynpaBneHus TeXHONOrM4yeckuMmn npoueccamm.

CUcTem|

Recommended practices for seismic qualification of electrical
equipment of the safety system for nuclear generation stations.

Electromagnetic compatibility (EMC) Part 4-6.
Standard Criteria for safety systems for Nuclear Generation Stations
TpeboBaHua No noxapHon 6€30NacHOCTU CUCTEM, BaXHbIX AN

6e30nacHOCT OOBLEKTOB SAEPHOI 3HepreTuku. [pukas HauanbHukal
VATESI Ned42 ot 2002-10-11.

«Obwue meToabl OrHEBLIX UCNbITAHWUK Kabene», .
«YCTpoWCTBa NepeksIioHeHns U ynpaBneHus HA3KOro HanpsXXeHus.
1 yacTtb. Obuwume npasunay.
«YCTponcTBa NEepeKnioyeHus 1 ynpaBneHus HU3KOro HanpsKeHus.
2 yacTtb. [epeknioyatenu».
«3nekTpuyeckue npubopsol. MNepeknyartenu, ucnonb3yemolie Ans
3aWnTbl YCTPOWUCTB OT CBEPXTOKOB. 1 4acTb. [NepekniovaTenu
nepemMeHHoro Toka»., MmoauduuuposaHHbin). LST EN 60898-1:2003.
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1. General Explanatory Note

1.1 General Data
Armenian Nuclear Power Plant (ANPP) is one of the most important economic objects in the
Republic of Armenia (RA).
ANPP consists of two VVER-440-230 units (earthquake resistant modification of VVER-440-270.
Currently only Unit 2 is in operation).
The stable operation of ANPP ensures the uninterruptable electric power supply to the consumers of the
Republic of Armenia.

1.2 Purpose and Background of the Project

An Emergency Control Room (ECR) is not envisaged in the design of Armenian NPP, which does
not comply with the required safety level and the safety level reached at NPPs of similar type in other
countries following their upgrade.

In view of the RA government decision to extend the ANPP operation until 2012 (possibly until
2016) it is essential to increase the ANPP safety level.

With the support of “Joint donors™ group a plan of top priority works related to the ANPP upgrade
has been developed (and reviewed by IAEA).

The plan specifies objectives to reach required safety standards and maintain them for the entire
operational period of the plant.

A lack of the remote shutdown panel and post-accident monitoring system was evaluated in the
said plan as being a critical issue for the safety assurance.

Solving the issue is the main objective of the present project.

The Design of Remote Shutdown Panel (RSP) and Post-accident Monitoring System (PAMS) is
envisaged by the present project.

Commissioning of these systems will increase the safety of the ANPP in case of Unit 2 shutdown,
reactor cooling and maintaining it in the subcritical state for a prolonged period of time, if these
functions cannot for some reason be performed via the MCR.

Availability of RSP and PAMS will provide operators with necessary information for an
appropriate response to emergency situations.

1.3 Scope of the Project “Installation of Remote Shutdown Panel and Post-Accident
Monitoring System”

All RSP and PAMS systems are being re-designed. Sensors for process parameters, connection
cables, cabinets, command and control equipment bare all re-installed to be used for RSP and PAMS.

Main RSP and PAMS equipment is mounted in 9 cabinets (P1-P8, P11), two cabinets P9, P10
designed for emplacement of ANPP equipment are also in the scope of supply.

In the mechanism (pumps and pipeline fitting) control part, re-developed control circuits are
integrated into active control systems located in RTZO current distribution assemblies and KRU (set
distribution device) cubicles.

The design ensures galvanic separation of ECR and MCR-based control circuits for operation both from
the MCR and from the ECR.

Armenian NPP, Unit 2
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It is a single-stage project development, detailed design.
The project includes the following technical solutions:
* Unit emergency shutdown (RSP),

* Control of mechanisms (pumps and fittings) from the ECR for reactor cooling and maintaining it in
the subcritical state for a prolonged period of time (RSP),

e Provision of relevant information to the process operator in the format convenient for control and
decision-making (RSP, PAMS),

® Mecasurement of process parameters, display of the latter on monitors, registration and storage of
information (RSP and PAMS).

* Generation of preventive and emergency alarm signals (RSP and PAMS).
e ECR fire alarm system (RSP).

1.4 Design Developer
1. JSC “Baltijos Informacines Sistemos” (JSC “BIS”)
2. JSC“FIMA”
JSC “BIS” is responsible for:
e Preparation of all design documentation except for the fire alarm circuit.
JSC “FIMA” is responsible for:

¢ Development of the fire alarm circuit.

The structure, scope and comprehensiveness of the design comply with the requirements of GOST
34.201-89 “Types, sets and indications of documents for automated systems design”, SNiP 1.02.01-85,
“List of documents prepared at different design stages”, with the requirements of Technical Specification
A1.01\08T3 and technical conditions TC-ANPP-001.

The following is not in the scope of the project:

® Design of cabinet installation structures;

® Design of cable routing between RSP and PAMS equipment;
® Design of earthing circuit in ECR (2-315/2) room.

1.5 Equipment layout
RSP and PAMS equipment is located in the following rooms:

e Control cabinets for mechanisms and RSP and 2™ channcl PAMS process data display equipment,
in room J-315\2;

e Cabinet with equipment of the 1*' channel RSP - MCR-2;

¢ Fire alarms — in room D-315\2;

e Sensors for process parameters in rooms of RSP and PAMS sensors;

e Fire alarm sensors, room J-315\2;

e MCR/ECR (KP-1,2) mode switch relay - in PT30 distribution assemblies and KPV cubicles.
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1.6 Purpose of the systems
1.6.1 Remote shutdown panels (RSP)

The RSP is designed for reliable switching of a power unit to the subcritical cooled state and
maintaining it in this state for as long as required, actuation of safety systems and obtaining information
about the state of the main rector facility systems.

RSP facilitates safe reactor shutdown and cooling in case it is impossible for any reason to
exercise control from the MCR.

Al RSP sensors are designed to operate under normal environmental conditions.

Control and measurement equipment installed in the ECR can function independently of the MCR
equipment. When switching mechanism control schemes from the MCR to the ECR, communication
lines of MCR-based control circuits are cut off with relay switch contacts KP1, 2 from mechanism
control circuits installed in RTZO distribution switchboard assemblies (KRU switchgear cubicles). The
ECR-based control circuits are then connected to mechanism control circuits.

To ensure the possibility of the unit shutdown and cooling from the ECR, emergency stop buttons
(P1, P2), “MCR-ECR” mode selection keys, KY-I, KV-II, mechanism control circuit keys, emergency
alarm display pancl and equipment status indicators (P1-P6) are located in control cabinets P1-P6.
Display of relevant information is envisaged for process monitoring. The events are recorded.

1.6.2 Post-accident monitoring panels (PAMS)

Post-accident monitoring instrumentation and control system is designed for indication,
documentation and provision of temporary change diagrams (trends) for selected parameters relevant for
tracing the accident development, displaying the data on operator’s screens.

In order to improve its reliability, the PAMS consists of two independent control channels with
two scts of sensors designed for operation under emergency environmental conditions.

The first channel includes a cabinet P11 with data processing, storage and display equipment
located in MCR-2 and “its own” set of technological process control sensors.

Cabinets with second channel equipment (P1-P8) are located in the ECR.

Sensors of the first and second PAMS units are located in different rooms.

1.6.3 Fire alarm circuit

To improve the reliability of RSP and PAMS systems, room 3-315/2 (ECR/RSP) is equipped with
an additional fire alarm system.

Optical fire alarms are installed in the ECR room. Manual fire alarm that enables manual
generation of a signal into the fire alarm system is installed by the door. Redesigned detectors are
connected to the existing connection box of the operating fire alarm system using a special cable.

The output fire alarm signals are integrated into the existing ANPP fire alarm system.
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1.7 Heating and ventilation requirements
In the ECR (room J-315/2) temperature of +10 + +27 °C should be maintained.

1.8 Power supply, earthing

Two independent 380 V (3 phases, L1-L3 and zero) infeeds of the 1% reliability category are
envisaged for powering electrical receivers for the RSP and PAMS 1* channel, the design limit being the
first terminal block of cabinet P8.

The ATS (Automatic Transfer Switch) of 380 V is used in order to improve the reliability of the
power supply circuit of RSP and PAMS second channel.

After ATS the redundant power is supplied through automatic switches to two power units
380VAC/24VDC and control cabinets P1 — P6. The cabinets are powered according to the following
scheme: cabinets P1, P2 arc powered from the first phase, P3,P4 — from the second and P5, P6 are
powered from the third phase of the redundant power supply accordingly.

Constant voltage at the output of power units is 24 VDC. The output of one power unit forms one
power bus (1L+, 1L-), output of the second power unit forms the second power bus (2L+, 2L-), the
outputs of both units are connected to redundancy unit, the output of which forms the third power bus
(3L+, 3L-). In order to ensure uninterrupted operation of equipment during the ATS a condenser power
storage unit .

Two infeeds of 380 V alternating current of the 1* reliability category are envisaged to power the
equipment of the first PAMS channel, located in cabinet P11 in MCR (the design limit is the first
terminal block of cabinet P11).

Cut-off characteristic of the used automatic switches — C, breaking capacity — according to
technical specifications.

In order to ensure protection from electrostatic charge of the equipment case, cabinets are also
connected to internal earthing circuit developed in the scope of separate project. Earthing resistance is 10
Ohm.
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1.8.1 Table of designed electric loads (installed capacity)
1.8.1.1 Table of loads for RSP, PAMS equipment located in room 3-315/2

Designation Meas. Quantity Notes
unit
Power line voltage kV 0,4 /0,22
Installed capacity. Including: kW 4.112
Cabinets P1 - P6 kW
Ventilation and lighting of cabinets kW 0.204
Slave relay in RTZO distribution switchboard kW 0.548
Voltage indicators kW 0.03
Cabinet P4, Power to IS SG1-6 e-magnets kW 1.5
Cabinet P4, Power supply to IS of kW 0.8
pressurized control circuit
Equipment status light indicators kW (1.2) Powered from
mechanism control
circuits
Cabinet P8,
Power 24VDC: kW 2.0
Alarm indicator panel, monitor sensors, flat
panel computers, slave relays (in cabinets),
controllers, actuators
Ventilation and lighting of cabinets P7, P8 kW 0.03

1.8.1.2 Table of loads of PAMS equipment located in MCR (Cabinet P11)

Name Meas. Quantity Notes
unit
Power line voltage kV 0,4 /0,22
Installed capacity. Including: kW 1.03
Ventilation and lighting of cabinets kW 0.03
Power 24VDC: kW 1.0
Alarm indicator panel, monitors, flat panel
computers, slave relays (in cabinets),
controllers, actuators
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2. System description

2.1 Remote shutdown panel
RSP design part includes:
-RSP, PAMS functional block diagram;
-ECR-MCR control mode switch scheme;
- Emergency shutdown circuit (A3-1 buttons);
- Regulating valve control circuits;
- Shut-off valve control circuits;
-0.4 kW pumps control circuit;
-6 kV pumps control circuits;
-RTZO and KRU connection schemes;
- IS SG control circuits;
-IS pressurized control circuits;
- Alarm circuits for process parameters deviation;
- Leakage indicator connection schemes;
- Process parameters sensor connection schemes;

- Equipment power supply circuits.
2.1.1 “ECR-MCR?” control mode selection scheme

For switching mechanism control circuits from “MCR” mode to “ECR” mode “ECR-MCR” mode
selection keys have been mounted in cabinets P1-P6.

To switch control circuit from “MCR” mode to “ECR” 220 V redundant power supply, 50 Hz
through control key contacts of specific cabinet (KY-II for pumps, KY-I for pipeline fittings) is passed by
cable to relays KP1, KP2, mounted in PT30 distribution assemblies and KPV cubicles. Normally closed
relay contacts KP1 disconnect control keys KV installed in the MCR from the control circuit and instead
connect KY-P keys installed in the ECR, relay contacts KP2 disconnect signaling lamps LZ, LK located in
the MCR from the control circuit and instead connect signal lamps (indicators) JIKP and JIK3 installed in
the ECR. The RPO, HGZ status relays are connected together with the status indicators.

For mode selection key status control upon turning the mode selection key to the ECR mode, the
alarm signal is generated by key contacts (1, 2) to the controller, at the same time the alarm indicator pancl
will flash in the MCR where the switch to the ECR mode is performed, and in cabinet P11 in the MCR.

2.1.2 Emergency shutdown circuit, ARS position indicator

Control cabinets P1, P2 have buttons generating signal A3-1. By pushing the button three contacts ,
which transfer the signal through the cable to the Control and Protection System Panel (CPSP) Cabinet
Protections System, are disconnected,.

Rod ARS position indication circuit. 24 VDC voltage from cabinet P1 is fed to the CPSP where it
passes through dry contacts of rod end switch slave relays and is supplied to individual assembly status
indicators installed in cabinet P1 and into the controller.
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2.1.3. Regulating valve control circuit

There are two regulating valve control circuits: circuits with thyristor amplifiers and circuits with
magnetic starters.

Switching regulating valve control circuit to the ECR control mode is performed similarly to the
principles described in 2.1.1.

In this case relay contacts KP1 cut off the 24 VDC signal (terminal 10) and inputs “less”
(terminal 7) and inputs “more” (terminal 9) of the thyristor amplifier from MCR control circuit and
connect the amplifier to control key contacts in ECR ,,KY-P*, which form “more” and “less”” commands
via commutation of 24 VDC (terminal 10 of thyristor amplifier) signal to terminal 7 or 9 of the thyristor
amplifier through corresponding end switches.

In regulating valves with the magnetic starter, PMO, PMZ starters are controlled with key , KVY-
P that commutates 220 VAC through corresponding end switches. Switching to the ECR mode is
performed using relay KP1,2 similarly to other mechanisms.

Regulating valve position signal arrives from displacement sensors to normalizing transducer,
which converts resistance or induction signal to 4-20 mA current signal. After normalizing transducer
the position signal enters the corresponding cabinet where it is fed to the controller for registration and
display of the valve position with a scale of 0 — 100% on the monitor and to the digital indicator. Power
24VDC of total circuit is used to power regulating valve digital position indicators.

2.1.4 Shut-off valve control circuit

Switching the control circuit to the ECR mode is performed with relays KP1,KP2. Contacts of
these relays cut off control key KV installed in the MCR and signaling lamps LK, LZ from the control
circuit and via a valve connect the control circuit to control key KY-P and LED indicators LKR, LKZ of
ECR control scheme.

PIT0O, PIT3 mechanism status relays on the operator’s panel are used for mechanism status control.
Windings of these relays are powered from PT30 assembly (or KPY). Dry contacts of these relays
commutate the voltage (24 VDC) of cabinet generating mechanism status signal to a controller. RPO, RPZ
relays are installed in control cabinets P1-P6. LED indicators LKR, LKZ for status control are installed in
the cabinets.

In addition to switching the control circuits from the MCR to the ECR, the IS SG and IS
pressurizer execute the switch of the power supply to control cabinets from the MCR-powered to the
ECR-powered.

2.1.5 0.4 kV, 6 kV Pumps Control Circuits
The control circuit is switched to the ECR mode with relays KP1,KP2.

Contacts of these relays cut off control key KV, installed in the MCR and signaling lamps LK, LZ
from the MCE control circuits and via a valve connect the control circuit to control key KY-P and
signaling indicators JIKP, JI3P of the ECR control circuit.

PI10, PIIB pump status relays are used to monitor the status of the pumps from a controller.
Windings of these relays are powered from PT30 assembly (or KPV). Dry contacts of these relays
commutate the voltage (24 VDC) of cabinet generating mechanism status signal to the controller. PI1O,
PIIB relays are installed in control cabinets P1-P6.
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2.1.6 Measurement of RSP process parameters
The following types of input signals are led to the RSP:
. 4-20 mA signals from level, flow and pressure sensors;
° Signals from resistance thermometers;
e  Signals from thermocouples;
® Voltage from 6 kV auxiliaries voltage control transformers and from 0.4 kV auxiliaries voltage;
® Discrete signals.

Current signals from level, flow and pressure sensors through Terminal module are transferred to
analog input card of two controllers installed in cabinet P8. RSP sensor data backup is performed by
separation to two independent analog cards using Terminal module. The sensors are connected according to
two-wire circuit and powered with 24 VDC from power unit installed in cabinet P8.

Signals from thermal resistance devices and thermocouples are transferred to the input of
normalizing transducers, 4-20 mA signal from converter output enters controller input similarly to signals
of level, flow and pressure sensors.

Discrete signals are generated by dry contacts of measurement devices commutating 24 VDC voltage
to controller’s discrete inputs.

In case of sensor signals exceeding the set limits a sound signal is generated and the color of the
signal value and signal change trend (excess\degradation) change on the monitor screen.

Information display on operator‘s panels is described in detail in “Agreement on the Human-Machine
Interface”, HMI-ANPP-001-B-A.

The following equipment is installed in RSP cabinets and in cabinets of the first PAMS channel (P1 -
P6, P8):

° Redundancy power unit;

° Data processing controller (two chassis);

e  Flat panel industrial Intel-based computers with LCD touch pad diagonal 19;

e  Thermal resistance and thermocouple signal converters into 4-20 mA unified signal;
° Industrial network commutation switches;

» Light (display) and sound deviation alarm;

e  Direct control keys for operating mechanisms;

e  Digital regulating valve position indicators;

° Light mechanism status indicators.
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2.1.7 Automated Data Collection and Processing System

The system consists of two controllers installed in cabinet P8, three flat panel computers, three light
and sound alarm units.

The controllers arec redundant:

The system ensures:

* Traceability of the mechanism state (status),

collection and archiving of parameters, equipment statuses.
data collection and primary processing;

self-diagnostics of programmable technical means.
processing and storage (archiving) of obtained data;
registration of process parameters and accident events;
generation of warning and emergency alarm signals;
information support for operators;

diagnostics of the whole RSP and PAMS system;

access right control.

Visualization of received data and equipment (mechanism) status information on flat panel computers
is performed using SCADA RTP View means.

Visualization is a presentation of graphical mnemonic diagrams and digital values of parameters.
There are process fragments reflecting the information received from process sensors and mechanism
status.

Visualization of emergency messages is performed. In addition, sound device and light alarm unit are
installed on the panel for emergency message notification.

2.2 Post-accident monitoring panel
PAMS design part includes:
-PAMS functional block diagram;
- Alarm circuits for process parameters deviation;
- process parameters sensors connection schemes;
- Inter-cabinet connection schemes;
- Regulating valve control circuits;
- Shut-off valve control circuits;
- Safety valve control circuits;
- Pumps control circuits;
- Alarm circuits for process parameter deviation;

- Equipment power supply circuits.
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2.2.1 Measurement of PAMS process parameters

PAMS consists of two channels:

e The first channel consists of cabinet P11 located in MCR-2 with equipment for processing, storage
and display of information and ,,its own* set of technological process control sensors.

e  The equipment of the second channel is located in cabinets P1-P8 of ECR. Process parameter
sensors of the second channel are located in rooms different from those housing the sensors of the first
channel.

Sensors for PAMS are designed for harsh conditions, which could take place after an accident
(Special Service Node — for special conditions at NPP).

For PAMS cables ,.For use within NPP containment area* are used, except for cables laid after
sealed passages.

The following equipment is installed in the cabinet of the first PAMS channel (P11):

» Redundancy power unit,

@ Data processing controller,

e  Flat panel industrial Intel-based computers with LCD touch pad diagonal 190,

. Additional LCD touch pad diagonal.

° Thermal resistance and thermocouple signal converters into 4-20 mA unified signal,
- Industrial network commutation switches

Two independent sensors are available for each PAMS controlled parameter. They are placed in
different premises dedicated foe sensors.

The signal from one set of sensors is led to PAMS controller (1™ channel)located in MCR, from other
set — to RSP controller (2™ channel) located in ECR.

The following types of input signals are led into PAMS:
2 4-20 mA signals from level and pressure sensors,
° Signals from thermocouples,

° Discrete leakage signals.

Current signals from level, flow and pressure sensors through Terminal module are transferred to
analog input controller unit. The sensors are connected by to a two-wire circuit and powered with 24 VDC
from cabinet P11 (P8).

Signals from thermocouples are led to the input of normalizing transducers, 4-20 mA signal from
converter output enters controller inputs similarly to signals of level and pressure sensors.

In case where sensor signals exceed the set limits, a sound signal is gencrated and the color of signal
value and signal change trend (excess\degradation) change on the monitor screen.
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2.2.2 Automated Data Management System (SCADA RTP View)

The system ensures:

data collection and primary processing;
self-diagnostics of programmable hardware;
processing and storage (archiving) of obtained data;
registration of process parameters and accident events;
generation of warning and emergency alarm signals;
information support for operator;

diagnostics of the whole RSP and PAMS system;
access right control.

There is a possibility to display information on monitors not only from PAMS sensors, but also from
RSP sensors, as the cabinet P11 located in MCR is connected through on optical fibre network with cabinet
P8 located in ECR. It means the control of parameters is possible even in case of failure of any of the
controllers. Thus, PAMS system is redundant both at inputs and at outputs of the controllers.

Visualization of received data and equipment (mechanism) status information on flat panel computers
lis performed using SCADA RTP View means. Visualization is a presentation of graphical mnemonic
diagrams and digital values of parameters. Visualization of emergency messages is performed upon their
generation. In addition, a sound device and a light alarm unit are installed on the panel for emergency
Imessage notification.

3. Fire alarm system

Design solutions regarding the installation of the fire alarm system are developed in accordance
with building fire safety standards.

In the room E-315/2 is set two additional smoke detectors and manual fire detector, signals
transmitted through a communication line to the existing fire alarm circuit of ANPP.

The internal fire alarm network is executed using a specially designed shiclded twin cable with
self-extinguishing insulation.

In order to control the sensors installed on the ceiling, LED indicators are led out from them to
the suspended ceiling.

Manual fire alarms are installed by each of the two doors allowing to turn on the alarm manually.

4. Fire safety

The main technical data of room D-315/2:

Area -28.56 m’
Dimensions SemxS5.Imx4.5m
Volume -28.5m’

To ensure the fire protection the design envisages:
- fire alarm system;
- carthing of cabinets and equipment;

- using self-extinguishing insulated cables laying the cables by grouping ( ,,A” class).
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To limit the spread of combustion products through ventilation systems it is necessary to install fire
retardant valves in the air ducts and in the sections of fire ceilings (not in the scope of this project). The
fire resistance of valves is adopted depending on the fire resistance of the fire ceilings.

It is envisaged to fill penetration places of transit air ducts and walls, ceilings is provided with
construction products, without reducing standard fire resistance of penetrated structures.

Building materials used for installing internal walls, ceilings and floor must comply with the
following flammability classes:

Walls and ceilings in ECR of Cg, Dg, Eg categories must have D-s2,d2 flammability class
finishing, the floor covering must be of class DFL —s1.

. Places for earthing fire engines (equipment) labeled with an earthing sign must be envisaged on the
premises.
J The cabinets should contain electricity consumer circuits indicating the load intensity and purpose

of the protection mechanism.

. All electric equipment has short circuit protection and protection from other abnormal modes that
could cause a fire.
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5. General technical specifications
| .Conditions for implementation of design solutions.

To perform installation and setup of the circuits according to laws, state resolutions, technical
regulations, construction norms, technical specifications for the parts of this technical design effective in
the Republic of Armenia.

Only an appropriately certified organization is allowed to perform the installation and setup of
RSP and PAMS equipment.

Installation and setup works must be led by an appropriately certified Manager appointed by the
Client in accordance with the established order.

The Manager of the installation and setup works must ensure the safety of works, environmental
protection and corresponding occupational hygiene conditions at the place of work.

The installation and setup must be carried out in strict compliance with all the requirements of
regulatory documents specified in technical design, and the requirements of legal acts.

The selected CONTRACTOR must prepare the detailed installation work plan and agree it with
the CLIENT.

After completion of installation and setup works the CONTRACTOR prepares and submits to the
CLIENT drawings and documents completed according to the results of the works.

2. Preparation of the place for cabinet installation.

Preparation of the place for installation of cabinets is carried out in accordance with a separate
project. Before the installation, ANPP must install a base for cabinets, prepare inputs for electric supply,
mount an earthing loop.

3. Methods and organization of construction works.

The procedure of mechanical and wiring installation works is prepared by the Contractor.
Installation works must be carried out in accordance with prepared documentation of the detailed design.

6. Main regulatory documents

Preparation of design documentation, equipment installation and setup, commissioning of mounted
and setup equipment are carried out in accordance with the following regulatory documents:

STR 1.05.06:2005 Building Construction Design.

TS A1.01/08T3 Technical Specification.

TC-ANPP-001 Technical Conditions.

OPB-88/97 General Provisions for Safety Assurance.

NPB 114-2002 Fire Protection of Nuclear Power Plants. Design Standards.

PBJ RU AS-89 NPP Nuclear Safety Regulations.

PNAE G -5-006-87 Regulations for Anti-Seismic Design of Nuclear Power Plants.
NP-031-01 Design Specifications for Seismically Resistant Nuclear Power Plants.
NPB-242-97 Classification and Test Methods of Electrical Cable Line Fire Hazard.
GOST 12.1.004-91 Fire Safety. General Requirements.

GOST 12.1.019-79 Electric Safety. General Requirements and Nomenclature of Kinds of Protection.
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MNpumeyaHue:

Cxema 3nekmponumaHus kaanaHo® MK NI u NK K[ HanpsxeHuem nocmosHHo2o moka 220B /

The scheme of the power supply valves

XT1-NK KA-2P-17/1A
knemma 11

XT1-NK KO-2P-17/1A
knemMma 10

XT1-NK KA-2P-11/1b

kneMma 11

XT1-NK KA-2P-17/1B

knemma 10

Kadens numaHus npoekmupyemcs no

dpyaomMy npoekmy

NK N and NK KA voltage 220VDC

x5 ] [ xT6 ]

MK N =4/1-WL001-14x1.0 < MK N &/1 +L1 01 ABH1 10 0K O 1/1 +L1 & MK r-1/1-Wa001-14x1.0
MK 1I7_5/1-W4001-16x10 ¢— T /1 +L1 15, az MK OT 271+l & ik r-2/1-W4001-14x1.0

o1 (K O-6/1-W6001-1x10 ¢ K T 67141 L5 il ol MK AT 3/ el o pk Ar-3/1-We001-14x1.0
MK N -4/1-Wh001-1kx10 ¢— KO 671 L1 1, o1 ABY! s po KT VI-LT o g iro1/1-wa001-16x1.0
MK r-5/1-W4001-14x10 g¢— K O 5/1-L1 I ¢ sol KM 2/1-L1 o nk or-2/1-w001-14x1.0

L1 MK r-6/1-WA001-1hx10 o DK O 6/1-L1 [ sl ol KT3I L1 o ok (r-3/1-w4001-14x10
MK N7-4/2-W4001-14x10 q— DK T 672 412 [2 B2 1o jof MKMM V242 o nk or_1/2-wa001-14x10 S
K 117 -5/2-WA4001-16x10 g DK T 5/2 412 [~ o .41k 1 2 SRR 2
MK NF-6/2-W4L001-16x1.0 <« K N 672 +L2 [ g A2 gol KA 3/2 +L2 __, K (r-3/2-Wh001-14x1.0 §
MK N7 -4/2-WL001-16x1.0 4 K N &/2 -L2 [ 70 AB12 M0 oK T /2 -L2 o g nr-1/2-w4001-16x1.0 i é
MK 1 -5/2-WL001-1x10 oMK AT 5/2 L2 1, o, Wl 222 o e o waort P
K N7 ~6/2-W4001-14x10 K AT 6/2 12 [ 1 2o IKICMEAL i nrs/z-waonttido

ABmomamuyeckue Beiknwdamenu Ha 200VDC Ha 6,4A - 12 wm., Ha LA - 2 wm.

Notes:

Circuit breakers 200VDC, 6.4 A - 12 pcs., LA - 2 pcs.
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