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1.0 BBEOEHUE

B maHHOM [oKymMeHTe npefacTaBneHa obuiasi nosicHutenbHaa 3anuncka no npoekty «KTJ1 Y700 YcraHoBka
BogsHon [MNpombIBKMY, LEenb KOTOPOro 3akrtoyaeTcs B YCTAaHOBKE HOBOro Grioka MpOMbIBKM NpornaHa Ha

TexHonornyeckmx Hutkax 700 KTJ1-1, KTN-2 n KTJ1-2.3 (Hutka 5).

MpOeKT BbINOMHEH B COOTBETCTBUM C TPebOOBaHUSMU AENCTBYOWNX HOPMATUBHO-TEXHUYECKMX OOKYMEHTOB
Pecnybnukn Kasaxctan, TY TWO wn TpeboBaHuamu TexHukm GesonacHoctn TLUIO, obecneumBarommm

©e3onacHyto akcnyaTaumio 3arnpoeKkTMPOBaHHOIO 06bEeKTa.

Llenbto HacToswero naketa QOKyMEHTauuu sBNSEeTCA npefocTaBneHne uHdopmauum B OpraHbl
rocy4apCTBEHHOrO Hazj3opa W KOHTPOnNsA Ans YTBEPXOEHUS B YCTAHOBIIEHHOM Mopsiake MU,
yTBEpPXOEeHUs, NofyYyeHne paspelleHns Ha BbINOMHEHNE CTPOUTENbHO-MOHTaXHbIX paboT cornacHo CH PK
1.03-00-2011 «CtpoutenbHoe nponssoacTBo. OpraHusauus cTpouTensCTBa MNPeanpuaTUn, 30aHUA U

COOpPYXEHUN».

1.1 CokKkpalieHu1a 1 onpeaeneHus

Revision / Pepgakuus K01

TWO «TeHrn3wesponny» — Bnagerney u onepartop 3asoga n o0b6opynoBaHus/00bLEKTOB AN
npoekTta

KMITI Mogpagyunk No NPOEKTUPOBaHMUIO

MOCTABLLUMK MoapsaumnK No NPOEKTUPOBAHWIO, 3FOTOBIIEHNIO U NMOCTaBKE HOBOTO 060pya0BaHMS

PK Pecnybnuka KasaxcraH

KUTnA KoHTponbHO-n3MepuTesbHble NpMOOpLI M aBTOMaTUKa

KTn 3aBoa KTJ1

MO MecTHas onepaTtopHas

M3K MexagyHapoaHasa anekTpoTexHuyeckas Kommceus

HH Hwn3koe HanpsikeHne

PCY PacnpenenéHHas cuctema ynpasneHust

PYHH PacnpegenutensHoe yCTPOMCTBO HU3KOro HanpsiXeHus

MA3 Cuctema npoTMBOaBapPUAHON 3aLLUTbI

Ml Moxap u ras

nT3 Mpon3BoaCTBEHHO-TEXHMYECKOE 34aHNe

nya [MpaBuna ycTponcTBa 3NeKTPOyCTaHOBOK

TY TexHu4eckue Ycnosus

YBI1 YcTtaHoBka BogsHou NpomMbiBKu

TOO ToBapuLLECTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO
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2.0 OBLWAAYACTb
2.1 OcHoBaHue ans pa3paboTKM HOBOro NpoekKkTa

OcHoBaHueM ans pa3paboTKy NpoekTa ABNSATCS:
e KoHtpakt Ne 1296892 mexay TOO «TeHrnswesponn» n TOO «KMIT1y;
e 3agaHve Ha NPOEKTMPOBAHME;

e MaTtepuanbl Tonorpadmyeckmx N reonornyeckmx N3bICKaHNM BbINONHEHHbIX komnaHven TOO “Beksol
Services” B 2022-2023 roay.

I'IpoeKT BbINOJIHEH B COOTBETCTBUU C TpGﬁOBaHVIﬂMI/I ﬂGVICTBleLLLI/IX HOPMAaTUBHO-TEXHUYECKUX,
NpPUpPOO0OXpaHHbIX OKyMeHToB Pecnybnukn KasaxcraH u BHYTpeHHUX cTaHgapToB no 6e3onacHoctn TLIO,
obecneunBatowmx 6e30nacHyro SKCnyaTaumio 3anpoeKkTMpoBaHHOIO Ob6bekTa.

2.2 MecTononoxeHune NPoOeKTUPYyeMoro obbeKkTa

lMponsBoacTBeHHble OOBEKTbI, paccMaTpuBaeMble B [AaHHOM TMNPOEKTE, HaXOO4ATCA Ha TeppuTopun
cywectBytoulero 3asoga KTJ1.

MecTtopoxaeHne TeHrns B 3anagHom KasaxctaHe 6bio oTkpbiTo B 1979 roay v ABnseTcs 0gHUM U3 camblX
rNyBGOoKMX U KPYMHENLLINX HEDTAHLIX MECTOPOXAEHNA B MUPE.

TOO «TeHruswesponny 6biNo co3gaHo no cornaweHuto [lMpaButenbctBa Pecnybnvkm KasaxctaH wu
kopropauuu «LlespoH» B 1993 rogy Ansa paspaboTkn MecTopoxaeHust TeHrns.

TOO «TeHrnaweBponn» pacrnosioXXeHo Ha TEPPUTOPUN NTIULIEH3MOHHOIO y4acTka nnowaabio 2500 kBagpaTHbIX
kunomeTpoB MM 1600 kBagpaTHbIX MWMb, BKMAKOYAOWEro TEHrM3cKoe MECTOPOXAEHWE W MeHbluee, HO
KpynHoe no 3anacaM KoporneBckoe MeCTOpOXAeHWE, a Takke HECKONbKO MEepPCrneKTUBHBLIX Y4acTKOB Anis
BEeAEHUS pa3BeKu.

2.3 KpaTkoe onucaHue npoekTa

Ha KTJ1-1/2/2.3 nponaH 13 cuctembl ounctkn oT COS noctynaeT cBepxy B koHTakTtop Thiolex Fiber-Film TM
F-770.1/2/3, yctaHOBNEHHbIV Ha cenapaTtope F-762.1/2/3, roe oH NpOXOAWT MO Y3KMM NMPOMEXYTKaM MexXay
BOMIOKHaMM W KOHTakTMpyeT CO CMayuMBaloLLIEN MX pereHepupoBaHHOWM wenoubko. Mpu 3TOM MepKanTaHbl
nepexogaTt B pacTBop wenouvn. PereHepupoBaHHas wenoyb nog ynpasnenuem 10/20/23-FIC-730210
nogaetcsa yepes knanaH 10/20/23-FV-730210 B koHTakTOop F-770.1/2/3 »n cTekaeT BHM3 NO BOSIOKHaAM B
cenapaTop F-762.1/2/3. Leno4yHas ¢asa 3a cyeT pasHuulbl B MIOTHOCTM HAKamniMBaeTCs B HWXKHEN YacTu
cenapatopa. O4uLLEHHbIA NponaH BbIXOOAUT M3 BEPXHEWN CEKLuMU cenapaTopa M HanpaensieTcs B annaparthbl
ocywkm R-730.1/2/3 n R-731.1/2/3.

B nponaHe ocTaiTca cnegbl LWEenoyn, No3TOMy YycTaHoBka ouucTkm nponaHa KTJ1 Merichem He
npegHasHadeHa [Ons BbINOMHeHWst TpeboBaHui HoBoro craHgapta PK TOCT 20448-2018 no meToay
UCMbITAHWA Ha TOBapHbIM nponaH. Hoebii MeTod ucnbiTaHui B 10 pa3 Oonee 4yBCTBUTENEH, YEM
npeablaywmnin. CornacHo TEXHONOMYECKMM AaHHBbIM MUHUManbHasa KOHLIEHTpaUusa cocTaBnseT okono 4 ppb,
a MakcumansHas — okono 40 ppb.

Ina ouncTkm nponaHa oT crnedoB wenoun n obecneveHms Tpebosarnmust FTOCT PK, TLWWO 6bin MHMUMpoBaH
NPOEKT yCcTaHOBKM Bbrioka BoAsiHOM MPOMbIBKM, MOCTaABASEMOro komnaHmen MepukeM. TexXHONOrns O4YnCTKu
nponaHa 3akr4yaeTcs B UCMOMb30BaHUN BOSIOKOHHO-MITEHOYHOM MeMOpaHbl B KOHTAKTOpe ANS yaaneHus
npumecen wenoyn. NoTok nponaHa, cogepXxawmi B cebe Wwenoyb, BBOOUTCA B BEPXHIOK YacTb KOHTAKTOpa,
B KOTOPOM OH KOHTakTMpyeT C MeTannmyeckumm BosiokHaMm mMembpaHbl, CMmavymMBaemMbiMu 0O60POTHON BOOON.
MpoMbITLIA NponaH NoKMAaeT KOHTAKTOP M MOCTynaeT B OCHOBHYK €MKOCTb, OTKyAa NoAHMMaeTCcs HaBepx
3acyeT pas3HOCTU MNfoTHocTW. Lllenoyb, 3axBavyeHHasi NPOMbLIBOYMHONM BOAOW, MOCTyNaeT B koanecuep, rae
NpOM3BOAMTCA pasferneHne kanenb BoAbl. PacTBOp LWENoYHOW BoOAbl OMyckaeTCcsl Ha [HO €eMKOCTM
cenaparopa, rge fanee peumpkynmpyeTcs Hacocamu C peryrnmMpoBKON pacxofda obpaTHO B BEPXHIOW YacTb
KOHTakTopa. CeTtyaTtble (unbTpbl, YCTAHOBIEHHbLIE B KOHTYpPE PELMpKynauuM, yaansiioT Bce TBepable
yactuubl. [logaya npecHom BoAbl OCYLLECTBIISIETCS HEMNPEPbLIBHO MPW MOMOLUY MOAMUTOYHBbIX HACOCOB.
OTpaboTaHHas Boga yoanseTcsi Npy KOHTPOSie YPOBHS COAEPXKaHMs KaycTmka. Mcnonb3oBaHne BONIOKOHHON
MeMOpaHbl C OonbLUOW nfowanbo MOBEPXHOCTM obecneunBaeT 3pdEeKTUBHOE yAaneHue Lienoyn B
COOTBETCTBUM C TpeboBaHUAMM.
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O6bem npoekTMpoBaHWs BKITtoYaeT B ceba cnenytowlee obopyaoBaHue 1 paboTbl Anst Kaxgoro yyactka (KTJ1-
1, KTN-2 n KTJ1-2.3 (Hutka 5)):

e  YcraHoBKy 6rioka npombliBky Bodol (Mepurkem) Ansi TPOMbIBKM NMponaHa OT OCTaTO4HOW LLenoyu,
KOTOPpbIN BKIoYaeT B cebs:

e CenapaTop NPOMbIBOYHOM BOAbI MponaHa

e KOHTaKTOp NPOMbLIBOYHOW BOAbI NponaHa

o Koarnecuep BbICOKOW MIOTHOCTU

e Hacoc nognuto4yHown BoAbl

e PeuunpKynsuMoHHbIE HACOChI MPOMbIBOYHOWN BOAbI

o [IpegoxpaHuTenbHble 1 perynupyoLme KnanaHbl.
e  YCTaHOBKY HOBOIO OTCTOMHMKA LLENoYM AN apeHaxa wenoym (3agepxka 1)
e  YCTaHOBKY aBapuMHOro gyLia

e  YcTaHOBKY HOBOM TpyBHOM 06BA3KM ANS NUMHMI NponaHa, dakena, NpoayBKu, ApeHaxa Lwenoyu,
AeMnHepann3oBaHHOW BOAbl U BCMOMOraTenbHbIX CUCTEM.

e  Obecne4veHne aHeprocHabxeHus Onisi paboTbl HACOCOB M 3NEKTPUYECKOro 06orpeBsa;

e  YcraHoBky npubopos KNTnA

e  YcTaHoBKy NnpnbopoB 06HapyxeHus rasa u [NoxapHon curHanmsaumu;

e  3aMeHy CyLLEeCTBYIOLLMX OTKPbITLIX TPAHCHOPMaTOPOB Ha TpaHcopMaTopbl B3pbIBO3aALLULLEHHOMO
TMna.

2.4 YpoBeHb OTBETCTBEHHOCTU NPOEKTUPYEMOIrO COOPYKEHUS

YpoBeHb OTBETCTBEHHOCTU OAHHOIO COOPYXEHUS MPUHAT | — HOpMaribHbIN, TEXHUYECKU CROXHbIWA COrnacHoO
npaeBunam onpegeneHms obuiero nopsigka OTHECEHUS 30aHUMM U COOPYXEHWMM K TEeXHUYeckn u (1nm)
TEXHOJIOTMYECKN CMOXHBIM OObekTam, YTBEpPXOEHHbIM Mpukaszom MuHUCTpa HaUMOHANBHOW 3KOHOMMKM
Pecnybnuku KasaxctaH ot 28 cpeBpans 2015 roga Ne 165 (C nsMeHeHUsAMM 1 SOMNOMHEHUSIMU MO COCTOAHUIO
Ha 20.12.2016).

3.0 TEHEPAIbHbIA NNAH OB BEKTA

3.1 XapakrepucTtuka paoHa 1 NnoLwagKkm CTpouTenbLCcTBa

MpoeKkTUpyeMble COOPYKEHUSI PacroNnoXeHbl Ha TEPPUTOPUM MECTOPOXKAEHUST TEHIN3.

MecTtopoxgeHne TeHrns pacnonoxeHo B XKbINbIONCKOM panoHe ATbipayckon obnactu Pecnybnuvku
KasaxcTaH.

ParioHHbIn UeHTp r. Kynbcapbl, pacnonoxeHHolh B 110 kKM OT MECTOPOXAEHWUS, OOHOBPEMEHHO siBMsSeTCH
onvxaniuen xxenesHodopoXHOM CTaHUMen, coeauHsitoLLie BaxToBbii nocenok, nocenok LLaHblipak n nocenok
TLWO mectopoxaeHust TeHrna c octanbHbIMK permoHamu KaszaxcraHa.

OO6nacTHoW LeHTp, I. ATbipay, pacnonoXeH Ha pacctosHun 350 kM OT MecTopoXxaeHust TeHrns, coobLueHne ¢
HAM OCYLLECTBIISIETCA MO acganbTUPOBaHHOW aBTOMOOWMMbLHOM Aopore, MO >Kenes3Hom pJopore u
crneumanbHbIMN aBMapencamu.

Knumat B JaHHOM perMoHe pesko KOHTUHEHTamnbHbIW, 3acylunvBblid. XapakTepusyeTcsl 3HauMTerbHbIMU
CYTOYHBIMU U CE30HHbIMU KorebaHusiMM TemnepaTyp U peskMM MepexodoM OT 3UMbl K JIeTY C KOPOTKUM
BECEHHMM Ce30HOM. OCHOBHble OCOGEHHOCTM pernoHa: HebOormblUoe KONMYECTBO aTMOCHEPHBLIX OCaKOB,
CUJIbHbIE METEeNK, CyXOCTb BO3ayXa 1 MOYBbI, MHTEHCMBHOE MCNapeHne 1 M3GbITOK NPSIMbIX COSTHEYHbIX JTyYe.
3uma xorogHasi, Ho He NPoAoITKMTENbHas. J1eTo Kapkoe 1 4OCTaTO4YHO NPOAOIPKUTENBHOE.

OcHOBHbIE KnMMaTU4Yeckne napameTpbl parioHa paboT npusoaaTcsa B Tabnuue 3.1.1 no CIM PK 2.04-01-2017,
TY TWO A-ST-2008.
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Ta6bnuua 3.1.

HaumeHoBaHue napameTpa XapakTepucTtuka
1. CpegHerogoBas Temnepartypa Bo3gyxa +9,4 °C
2. ABCONIOTHBIN MMHUMYM TEeMNepaTypbl Bo3gyxa -36,2 °C
3. ABCONOTHLIN MakCcMMyMm Temnepartypbl BO3gyxa +44,7 °C
4. MakcuMarnbHas pacyeTHasa TemnepaTypa +60 °C
5. MuHumanbHas pacyeTHasa Temnepartypa -40 °C
6. TennoBoe M3nyyeHne abConTHO YepHOro Tena +75°C
7. CpegHerogoBasi CKOPOCTb BeTpa 3a OTOMUTENbHbIN Nepuog 5,3 m/cek
8. BeTpoBoit paiioH \A
9. MakcumarnbHasi CKOpoCTb BETpa 40 m/cek
10. ParioH no rononeny ]
11. HopmaTuBHas TonwmMHa CTeHku rononeia 5 MM
12. bapomeTpuyeckoe faBneHune 1019,4 rMa
13. MakcumarnbHas OTHOCUTENbHAs BraXXHOCTb BO3ayxa 83 %
14. MuHuManbHas OTHOCUTENbHas BNaXXHOCTb BO3ayxa 40 %
15. F'opoBoe KonMM4yecTBO OCaKoB 200 mm
16. CHeroBo panoH I
17. MakcumanbHas TOMLWMHa CHEXHOro NokpoBsa 26 cm
18. HopmaTnBHasi rmnybuHa npomep3aHnsi rpyHTOB 1,5m
19. KnumaTtnyeckumn panoH ang CTpoutenbcTaa IVI2
20. JopoxHo-knumaTmnyeckas 3oHa V3
21. 3oHa BNaxHOCTK 3
MNpumeyaHus:
1. BeTtpoBoii parioH — V (CIM PK 2.04-01-2017, A-ST-2008);
2. PaiioH no rononegy — Il;
3. KnumaTtunueckui panoH ansa ctpoutensctea — IVIT (CIN PK 2.04-01-2017, A-ST-2008);
4. [opoxHo-knumaTndeckas 3oHa — V (CIN PK 3.03-101-2013, npunoxexue b).

ABCOMOTHBIE OTMETKN B paioHe MIOLLaAKN U3MEHSOTCS OT MUHYC -23.15 o MuHyc -23.40 m.

FnyGMHa 3arneraHua rpyHToBbIX BO HaxoOUTCA B npeaenax -1.5mot NOBEPXHOCTU 3EMIJIN.

HopmaTtnBHasi rnybuHa npomep3aHnst 4518 CYTrNIMHKOB U MnH: 1,24 M.

HopmatuBHas rnybrHa npomepsaHus st cynecen 1 neckoB MemnKuxX 1 neineeatbix: 1,5 M.

3.

Pa3meLlleHre NpoeKkTpyeMbIX COOPY>XEHUIN BbINOMTHEHO B COOTBETCTBUM € TpeboBaHuamu TY TLUO ¢ yuetom
CYLLIECTBYIOLLIEN 3aCTPONKM, CTPOUTENBHBLIX pekoMeHaaumn, a Takke cornacHo CH PK 3.01-03-2011, CIN PK

2 MnaHupoBoOUYHbIE peLueHus

3.01-103-2012 n gpyrum AenCTBYIOLLMM HOPMaTUBHO-TEXHUYECKUM akTam Pecnybnuku KazaxcraH.

3

Tepputopusa yyactka KTJ11,2,3 (HuTtka-5) cnnaHupoBaHa C y4eTOM MPUMPOAHBLIX YCITOBWIA, CTPOUTENbHBIX U

.3  OpraHusauusa penbeda

TEXHOJIOrMYeckmx TpeboBaHuiA.

MnaHMpOBOYHbIE OTMETKM 3aNpPOEKTUPOBAHHbLIX COOPYXXEHWI YBA3aHbI Mexay COOOMN.
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MoBepXHOCTHbIE aTMOCEpHbIE CTOKM C NIoLaAku cobnpatoTcsi B MOHMKEHHbIX MECTaXx.

B opraHusaumio cyuwiecTsylowero penseda BXoAWUT BbICOTHas yBA3Ka 3anpoOeKTUPOBAHHbLIX COOPYXEHUN U
npuneraoLen TeppuTopun.

3.4 WUHxeHepHble ceTH

I/IH>+<eHepr|e CeTun 3anpoeKTUpoBaHbl C y4eTOM B3auUMHOM YBA3KN UX C NPOEKTUpPpyeMbiMA U CyLLECTBYHOLLNMU
COOpPYXEeHNAMN. |_|p0KJ'IaD,Ka ceTten npeagycMaTtpmBaeTCcAa Haa3eMHas.

|_|0D,p06HO 00 MHXXEHEPHbIX CeTAX CM. B COOTBETCTBYHLLUNX pa3fenax.

3.5 TexHUKO-3KOHOMMYeCKMe noKasarenu

Ne | HaumeHoBaHue nokasarens En. 3Ha4yeHue B npoueHTax, %
1 Mnowagb TepputTopumn ra 0,46 100

2 | Mnowagpk 3acTporiku M2 660 14

3 | Mnowagb  GETOHHbLIX  MOKPBLITUA U

M2 2000 43

aBTOMOOUITbHBIX aopor

40 TEXHONOIMN4YECKUE PELLEHUA

4.1 0630p TexHONOrM4YecKoro npouecca

Ha KTJ1-1/2/2.3 nponaH nu3 cuctembl yaaneHnsa cepokcug yrnepoga noctynaet B koHTakTop Thiolex Fiber-Film
TM F-770.1/2/3, ycTaHOBneHHbIn Ha cenapatope F-762.1/2/3 cBepxy, rae OH MPOXOAUT CKBO3b Y3KOEe
NPOCTPAHCTBO MeXy BOSTOKHAMM N KOHTaKTUpyeT C pereHepupoBaHHON LLENoYbio, KoTopas cMadnsaeT ux. B
npouecce MepkanTaHbl NpeobpasytoTcs B LLENOYHON pacTBop. PereHepupyemas Lwenoyvb nog KOHTporem
10/20/23-FIC-730210 noctynaeT 4Yepes knanaH 10-20/23-FV-730210 B koHTakTop F-770.1/2/3 n cTekaet
BOONb BOMOKOH BHM3 K cenapatopy F-762.1/2/3. LWenovHas pasa ckannuMBaeTCs B HWXHEW cCeKuun
cenapaTopa 13-3a pasHuubl B NAOTHOCTU. OUMLLIEHHbIN NMponaH BbIXOOUT U3 BEPXHEN CEKLMK cenapartopa u
noctynaet B ocywmTtenu R-730.1/2/3 n R-731.1/2/3.

B nponaHe ocTtaloTca cnegpl Wwenoyun, no3aToMy yCTaHOBKa O4UCTKU nponaHa «Merichem» He paccuuTaHa Ha
BbINosiHeHne TpeboBaHui HoBoro ctaHgapta PK TOCT 20448-2018 no meToay MCMbITaHWA TOBAapHOroO
nponaHa. HoBeIn MeTog mcnbiTaHn B 10 pa3 6onee 4yBCTBUTENbHBIA NO CPpaBHEHMIO C Npeabliaywmm. Kak
Co06LLaeTCs NHXEHEPOM-TEXHOMONOM YCTAHOBKW, MMHUMAarbHasA KOHLEHTPaUMs COCTaBnseT OKomno 4 yactuu,
Ha Munnuapg, a MmakcuMarnbsHas — okono 40 yactuy Ha Munnuapga.

4.2. OnucaHue ycTaHOBKM BOASAHOM NPOMBLIBKU

HoBasi ycTaHOBKa BOAsIHOW NPOMbIBKM KoMnaHuu «Merichem» OyaeT cnpoekTMpoBaHa M YCTaHOBIEHA Ha
3aBoge KTJ1 Ha mecTopoxaeHun TeHrus. YcTaHOBKa COCTOUT M3 FOPU3OHTANbHOrO COcyda, BepTuKarbHO
YCTaHOBMNEHHOTO KOHTAKTOpa, KOTopbi Ha3biBaeTcs Fiber Film n npnbopoB MoHUTOpUHra pabotbl. YeTbipe
Hacoca ByayT NOCTaBNATLCS NMOCTaBLLMKOM.

4.3. Pab6ota ycTtaHOBKM

[MponaH 13 cenapaTopa No yaaneHuo MepKanTaHoB NOCTyNnaeT yepes 4-A10nmoBbI Tpyb6onpoBoa B yCTaHOBKY
C BepxHen CTOpoHbI B koHTakTop Fiber Film, a gemMuHepanusoBaHHas Boga NOCTynaeT B TOT e KOHTaKTop
Yepes A03MPOBOYHbIV HACOC, IAe OCYLLECTBNAETCS BbICOKOKaYeCTBEHHbIN MaccoobMeH. byayT ycTtaHOBMnEHbI
4 Hacoca. [1ea Hacoca Ang NoaAnMTOYHOW AeMuUHepanuM3oBaHHOM BoAbl (1 3anacHon) u 2 Hacoca Ang npotecca
peuunpkynauumn Boabl (1 3anacHon). Bo BpemMsi TexHONOrMyeckoro npouecca BoAa CMbIBaeT 3HaAYMTENbHOE
KONMYECTBO LLENMOYM M LENoYb CKanfMBaeTCs Ha OHE FOPM3OHTanbHOro cocyda nog AaBrieHnem. 3artem
HakonmneHHas BOAA HeNpepbiBHO MOOAETCA B KOHTAKTOp 4Yepe3 MNOTOK PeumpKynsauuu. NmeeTcs
OOMOSTHUTENBHBIN MOTOK NOAMWTOYHOW BOAbl ANS MOAAEPKAHUS HEKOTOPOro KONMYecTBa BoAbl B cocyae,
KoTopoe cocTaenset npumepHo 0,05 - 0,5 m3/4. COOTBETCTBEHHO, TaKOe >Xe KONMMYecTBO BoAabl Oyaer
cbpacbiBaTbcAa Mo 2” TpyOONpoBOAy B APEHaXHYH YCTAHOBKY Ha 3aBoAe, KOTopoe GyaeT Mcrnonb3oBaTbCs.
OuuLleHHbIM NponaH OyaeT NOAKMIYEH K CyLLecTByoLWeMy 4” KONNEeKTopy npornaHa, KOTOpbI HanpaenseTcs
B CUCTEMY OCYLLIKW.
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Ha ycTaHoBKe npeaycMOTpeHbl ABe NHMK Ans 8” dhbakenbHOro Konnekropa v 2” nuHnm npogyeku. Ha cny4yan
M30bITOYHOrO OaBreHUs WM aBapuAHOM CUTyauun NpedycMOTpeHbl ABa NpefoXpaHUTEmNbHbIX KranaHa
pasnenns (MNMK), oanH n3 KOTOpbIX OCHOBHOW, a BTOPOM pe3epBHbIi. B cnyvae TexHu4eckoro obenyxmBaHms
YCTaHOBKM NUHMSA NpoayBku OyaeT ncnonb3oBaTtbhesi AN copoca AaBneHus 1 NpoayBKyM NOCPeacTBOM asoTa.
OcraBlWwascs Ha cocyde, Hacocax WM npubopax Boaa OyaeT camoTekoM cbpacbiBaTbCsl B APEHaKHbIN
OTCTOMHMK.

YcTaHOBKa BOASIHOW NPOMbIBKM HOBOW KOHCTpYKUMK paboTaeTt npu Temnepatype 54 °C n gaBneHuun 26 Gap
n3b. OCHOBHbIMW UCTOYHMKAMM [ONS YCTAHOBKM SABMSAOTCSA MponaH ¢ KoHueHTpaumen NaOH un
JeMunHepanusoBaHHas Boja.

B cootBeTctBUM ¢ HOBbIM cTaHgaptom PK FOCT, ycTtaHoBKa BOASIHOM MPOMbIBKA AOMKHa obecneyvvBatb
koHueHTpaumio NaOH meHee 0,004 YacTuu, Ha MUITIIMOH MO Macce B OYMLLEHHOM MNponaHe.

MpumevaHue: TexHu4eckune n paboune xapakTePUCTMKN YCTaHOBKWN BOASHON NPOMbIBKM OANHAKOBbI A5 BCEX
nokaumn Ha KTJ1-1/2/2.3.

Ob6bem NpoeKkTUpoBaHWS BKIIOYaeT cnegyolee obopyaoBaHMe M akTUBHOCTM MO Kaxaon nokauun (KTN-1,
KTN-2 n KT-2.3):

. MoHTa)x HOBOW YCTaHOBKW ANS yAarneHUst ocTaTOYHOM LWeroYmn U3 nporaHa BKIoYaeT
criegyoulee:

CenapaTop NpoMbIBKM NponaHa BOAON
KoHTakTop NpoMbIBKM NpornaHa BOAoW
Koanecuep BbICOKOM MAOTHOCTU
Hacoc nognuto4Hon Boabl

Hacocbl peuupkynsumm Boasbl

YV V V V V V

lMpepoxpaHuTenbHbIE U perynupytoLlme KnanaHbl JaBrneHus
o YcTaHOBKa HOBOMO OTCTOMHMKA LLESoYM AN CNMBaA LLEenoYyn
3 YcTaHoBKa aBapunHOro ayLua

o YcTaHoBka HoBoro Tpybonposofa Ans nponaHa, dakena, NnpoayBKku, CnBa LLenoyu,
OeMuHepanu3oBaHHON BOAbI U NIMHUIN UHXEHEPHbIX KOMMYHUKaLIMNA.

B Tabnuuax Huxe npuBeaeHbl TEXHONOIMYeckue aaHHble Ans NoToka nponaHa Ha KTJ1-1/2/2.3.
4.4. TexHonornyeckue gaHHble

KoHueHTpaumsa NaOH B noctynatoiiemM nponaHe okono 1-10 yacTvy Ha MUNNWOH Npy HopMarnbHoW paboTe,
n 6yget gocturate oo 100 YacTuy Ha MUMTIMOH MPU HELUTaTHBIX YCNOBUSAX paboTsbl.

TexHonornyeckue napameTpbl

Onuncanue lMponaH nocne ypaneHus  cepokcua
yrnepoga v tuona

MapoBas dpakuus 0,00
Temnepatypa °C 54,1
[aeneHne bap 24.6
MonsipHbIli pacxoq Ka Mosib/4ac 594,2
MaccoBbi pacxog Ka/4ac 26200
OHTanbnus kBm 531
[noTHoCTb Kka/m? 437,94
MonsipHas macca 44,09
YpaenbHas TennoTa K[Dk/ke*°C 3,411
Tennosble ycrnoBus Bm/m - °C 0,078
BsaskocTb K3 0,075
CxxnmaemocTb Z 0,09
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CocraB

H20 K2 Morib/Hac 0,67

AsoT K2 Morib/Hac 0,00

H2S K2 morib/Hac COS+H2S 1 vactTuua Ha MUANWMOH NO
Macce Makc.

CO2 K2 Morib/4ac 0,00

MeTaH K2 Morib/4ac 0,00

OTaH K2 Morib/4ac 10,83

MponaH K2 Mosib/4ac 570,94

N300yTaH Ke Mosib/4ac 10,09

H-byTaH K2 Mosib/4ac 1,69

MN3oneHTaH K2 Morib/4ac 0,00

H-leHTaH K2 Morib/4ac 0,00

LinknoneHTaH Ke Mosib/4ac 0,00

2-MeTtunneHTaH K2 Morib/4ac 0,00

H-I"ekcaH K2 Morib/4ac 0,00

MeTunumknoneHTaH K2 Mosib/4ac 0,00

LinknorekcaH Ke Mosib/4ac 0,00

1-MeTunrekcaH K2 Morib/4ac 0,00

H-l'enTaH K2 Morib/4ac 0,00

MeTtunuuknorekcaH K2 Mosib/4ac 0,00

CcOoSs K2 Mosib/4ac COS+H2S 1 yactuMua Ha MUNAWOH NO
Macce Makc.

M-MepkantaH Ke Morib/4ac Obuwee cogepxaHue cepbl 30 yactuy Ha
MUINJIMOH MO Macce Makc.

e-MepkanTaH K2 Mosib/4ac O6uwee copepxaHue cepbl 30 yactuy, Ha
MUINJIMOH MO Macce Makc.

n-nponunmMepkKanTaH Ke Mosib/4ac O6uwee copepxaHue cepbl 30 yactuy, Ha
MUINJIMOH MO Macce Makc.

n-6yTunmepkanTaH Ke mMorib/yac Obuwee cogepxaHune cepbl 30 YacTul Ha
MUINJIMOH MO Macce Makc.

UNtoro K2 Morib/4ac 594,23

. MpumeyaHue: NapameTpbl, NpeaocTaBneHHble Bbiwe, aHanornyHel ans KTI1-1, KTI1-2, n

KTNn-2.3.

MpoekT Takke npegycmaTpmBaET HOBbIA SHEPTOMNOCT M aBapUHbIA OyLl. QHEPronocT COAepXUT a3oT, Boay,
BO34yX, Nap HU3KOro AaBMeHWs U NIMHMIO 0TBOAA KOHAeHcaTa. B aBapuiiHbin gy 6ygeTt noctynaTe NUTbeBas
BoAa. Bcero ByaeTt ycTaHOBMEHO 6 MHXEHEPHbIX NMHUI. HoBbIN 3HepronocT Heobxoanm aAnga obecnyxmnBaHus
HOBOW YCTaHOBKM.

OmMuncenin BO BpemMsa 3Kcnnyatauun yCTaHOBKUW HE BblOENAeTCA. ABapVIIZHaﬂ cuTtyauua no VI36bITO‘-IHOMy
AaBlieHNIo 6yp,eT cvArdyeHa wun3-3a MCnonb3oBaHUA cbaKeanoro KOonJneKkTopa. BoamoxxHas yTeudka 6yp,eT
HanpasneHa B HOBbI OTCTOMHUWK UK noA3eMHYH JIMHUIKO KaHannsauuun.

5.0

MEXAHUYECKAA YACTb

O6bemM NPoOEKTUPOBaHNA MO MEXAHUYECKOW YacTu BKIOYaET B cebs:

5.1

HanHoe obopygoBaHue 6bino

Mon6op obopynoBaHus

YcraHoBka obopygoBaHus

NyckoHanagoyHble paboThbl

Morpy3o4Ho-pasrpy3oyHbie paboThbl

Mopn6op obopynoBaHus

nogobpaHo  ucxoas

n3

I'IOTpe6HOCTeIZ 3aKa34yunka, onTuMmnsaumn

CYLLIECTBYIOLLETO TEXHOMOMMYECKOro NpoLecca 1 BO3MOXHOTO NoAkntodeHus. Belbop, 3akynka n onpegeneHve
TEXHUYECKNX CBONCTB ObInn yTBEpXXAEHbI NpoekTHON komaHaon TLUO, rpynnon HageXHOCTU 1 3KcnnyaTauunen
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TWO. 3akynHoe obopynosaHue gormkHO cooTBeTcTBoBaTh 010-0730-VVV-DSH-20001-01, 020-0730-VVV-
DSH-20001-01, 023-0730-VVV-DSH-20001-01 1 015-0000-PUR-SDL-20039-01.
OcHoBHOE MexaHu4eckoe obopyaoBaHue, Bxogsilee B YBIT:

e Kontaktop AQUAFINING FFC Plus — 1 wr.

e CetuaTble (punbTpbl — 2 LWIT.

e Koanecuep BbICOKOM NMOTHOCTN — 1 LWT.

e EwmkocTtb cenapatopa AQUAFINING — 1 wr.

e Hacocbl Ansi peuupkynaumMm Bogsl — 2 WT.

e Hacocbkl Ang NoanUTOYHOM BOAdbl — 2 LUT.

MocTaBLWUK NpeaoCcTaBUT YCTAHOBKY BOASIHOM MPOMBIBKM AN OYUCTKU NponaHa B MOAYTbHOW KOHCTPYKLMN.
O6BbEM nocTaBkM BKIOYaeT B cebs BCE nepeyncrieHHoe Bbille oGopyaoBaHMe, a Takke BCE npoyee
obopynoBaHve, KWUI, TpyGonpoBoAdbl, KOHCTPYKTMBHbIE OMOpbl, MaTepuanbl W Tpydos3aTpaTbl Ha
N3roToBreHne, Heobxoammble AN MoayIbHbIX CUCTEM.

MocTaBWUKOM BbINONHSETCS noabop ob6opyaooBaHMsSl COMMAcHO TEeXHOMOrMYeckum TpeboBaHusIM U
TpeboBaHusam TLLO.

OcHoBHble TexHu4eckune napameTpsl YBIT:

e Paawmep: OnuHa — 13700 mm, WnpuHa — 4300 MM, Beicota — 4300 MM (BO3MOXHO He3HauMTeNbHOE
NU3MeHeHne pa3MepoB nocre AeTanbHOro NPoeKTMPoBaHUS)

e [lponssoautenbHocTb: 59 M3/u

e PacuetHoe paBneHue: 34 6ap (136.)
e Pabouyee naBneHune: 26 6ap (136.)

e PacuetHasa temnepatypa: 100 °C

e Pabouasa Temnepatypa: 54 °C

e PacueTHbIn cpok cryxbbl: 25 net

TexHonornyeckune aaHHble obopynoBaHusa cm. B n. 4.0.
5.2 Torpy3oy4Ho-pa3rpy3oyHble paboTbl

YcTaHOBKY BOASIHOM NPOMBbIBKM crieqyeT nepeasuratb NogbeMHbIM 060pyaoBaHNEM, TPOCAMU UMK LIENSIMU,
KoTopble HagnexalimMm obpasom noabupalTcs CornacHo npaBuiiamM TeXHUKM 6e3onacHOCTU U KpensTes K
YCTPOWCTBY 3a Bpalwjatolmecs netnu gns nogbema. [aHHyt ycTaHOBKY Heo6XoAMMO nNoaHuMaTb B
ropu3oHTanbLHOM nonoxexun. Nogbem 6yaeT npoussoguTecsa cornacHo CIV-SU-4782-TCO.

5.3 YcraHoBKa o6opyaoBaHus

B pamkax gaHHoro npoekta nnaHmpyetca yctaHosutb Tpy YBIT (010-0730-PU-039, 020-0730-PU-039 n 023-
0730-PU-039) Ha Tpex yuyactkax (KTIN-1, KTN-2 wn KTJ-2.3 cootBeTcTtBeHHO). O6opynoBaHve Oyaet
YCTaHOBIEHO Ha MOATOTOBMEHHbIA (hyHAAMEHT, cnocobHbIN BbiAEPXKaTb BCHO €ro Harpysky. 3atem 6yget
BbINONHEeHa TpybHas 06BA3ka, NOAKIIOYEHME K ANeKTpoceTn, HacTporika KUT.

5.4 [yckoHanapo4Hble paboThbl

MocTaBLMKOM 6y,EI,yT obecneyeHbl cnegywwmne obsizaTenbHble ycnyrm Ha MecTte Onda nepBoHaYvalibHOro
3anycka u Beofa B 3KCrjiyatauuio.
° I'IpOBepKa MEXaHN4YeCKON CUCTEMBI nepen 3anyckom (ﬂyCKOHaJ'IaLI,O‘-IHbIe pa6OTbI) — Ona npoBepKu
CUCTEMBbI MNMOocCJ1e 3aBepLUueHnA CTpouTenbCcTBa Uinn nepen HAM.
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e [lyckoHanagouHble paboTbl — AN 0KasaHus MOMOLLM nepcoHany HedTenepepabaTbiBatoLlero 3asoia
B 3anycke yCTaHOBKM.

e [lpuemouHble wucnbiTaHusa (TecT NpoM3BOAUTENBLHOCTM) — AN KOHTPOMs MpPOU3BOAUTENbHOCTU
YCTAHOBKM W KOHCYNbTUPOBaHMSA MepcoHana HedTenepepabaTtbiBaowero 3asoga BO BpeMs
TECTUPOBaHWS.

6.0 KWUIMWA

6.1 O6wwue cBeaeHus
Llenbto npoekTta ABRsieTCA MOAKIOYEHME KOMMMEKTHbIX YCTAaHOBOK BOASHOW MPOMbBIBKM K CYyLLECTBYHOLLEN
cucteme PCY u MNA3 Ha yctanoBkax Y700 KTJ11, Y700 KTN2, KTN2.3 Hutka 5.
B pamkax npoekTta npeayCcMOTpEeHo:

e [lpoknagka kabenem oT coegUHUTENbHbIX KOPOBOOK, YCTaHaBMMBAEMbIX MOCTABLUMKOM YCTaHOBKM
BoAsiHOW npombiBky, 4o MO yctanosok Y700 KTJ11, KTJ12, KTJ12.3

e [logkntoyeHue curHanos cuctembl MMM 1 curHanos ycTaHOBOK BOASHON NPOMBIBKU K CYLLIECTBYIOLLIMM
PCY n IMA3 Ha KTJ11, KTIN2

e Paspabotka cuctemsbl NNl ansa yctaHoBOK BOASHON MPOMbIBKU
Pasgen KUIMnA BbINONMHEH B COOTBETCTBUM C TPEOOBAHNSIMU:
e [1Y3 PK 2015 — «[MpaBuna ycTponcTBa 9neKTpoyCTaHOBOK»
e ICM-SU-4929-TCO - «[pnbopHoe ocHalleHne 6rnodYHoro o6opynoBaHUs»

e FPM-DU-1501-TCO «TpeboBaHUs Kk pasMeLLEeHNIO AaTYNMKOB OOHapYXeHUs noXxapa 1 rasa»
6.2 O6GbBbem NpoeKTUpoBaHUA

B o6bem npoektnpoBaHus KUIM n A BkMoYeHbl cnegyowme Buabl padorT:

e Pagpabotka cxem nogknodeHus KWIM nocrtaBwmka YctaHoBku BopgsiHon [MpombiBkn (YBI) k
cywiecTByoLlmmM cuctemam PCY, MA3

e PaspaboTka neTenbHbIX CXeM
e PaspaboTka nnaHoB kabernbHbIX TPacc, YEPTEXEN PaCnoNIOXXEHNA NPUOOPOB N YCTPONCTB
e PaspaboTka nepeunen KUM, cneundurkaumn matepuanos KM

e [lpoBepka OOKYMeHTauuu, YyepTexen, cxem locTasLiuka, a Takke cpeAcTB aBTomaTmsaumm u KUr,
BblOpaHHbIX MocTaBLMKOM

6.3 [poknagka kabenbHbIX TPacc

MocTaBLUK yCTaHOBKM BOASIHOW NPOMbIBKM MPOU3BOANT NOCTaBKy € ycTaHoBreHHbIMU KT 1 nponoxkeHHbIMK
OT HUX OO0 KOMMMEKTHbIX COeAMHUTEmNbHbIX KOpobok kabensmu. B obbem npoekta BXoAUT npoknagka
MHOronapHbIx kabenen oT coeAMHUTENbHbIX KOPOOOK, MOCTaBNSeMbIX M3roTOBUTENEM YCTAHOBKU BOASHON
oumncTkn, go MO KT, KTN2, KTN2.3. Npoknaaka kabenewn ocyLLlecTBRAeTCA C BbIMONIHEHNEM TpeboBaHun
My3 PK u ctangaptos TLWO no cnegytomm mapLupytam:

e YcraHoBka Y700 KTJ11: npoknagka kabenen no CywlecTBYIOLMM 3CTakagam OT MecTa yCTaHOBKM
BoasHoW o4yncTku go MO5

e YcraHoBka Y700 KTJ12: npoknagka kabenen no CywlecTBYIOLWMM 3CTakagam OT MecTa yCTaHOBKM
BoAsiHOM o4mcTkn go MO5

e KTJ12.3 Hutka 5: npoknagka kabenen no CyLeCcTBYOLMM U HOBbIM 3CTakagam OT MecTa yCTaHOBKa
BoasAHon o4uncTku ao MO9.
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B pamkax gaHHOro npoekra, npeaycMOTpeHbl kabenu, cooTBeTcTByoWwme TpeboBanuam TY TLO ELC-SU-
3551-TCO. Kabenn nogobpaHbl € y4eTOM MNapaMeTpoB MO HaMpsXKeHWIo, Turna WX YCTAHOBKM U
npuHagnexHocTn k coorseTcTBytowen cuctemol (KUMMA, Mulm n 1. g.). Npoknagka kabenen BbINONHAETCA
HaA3eMHbIM CNOCOBOM B CyLLECTBYHOLLMX KabernbHbIX NOTKax.

Kaxgbin kabenb fomkeH ObiTb CHabXeH GMPKOI U3 HEPXXaBeIOLLEW CTanu ¢ BbIOUTLIM Ha HEM HOMEPOM Kaberns
cornacHo kabenbHomy >XypHany. Kabenn nomeyeHbl MNOCTOSAHHbIMWU KabenbHbiMM OGupkamm B MecTax
NOAKITIOYEHUS, BbIXOAA M3 3eMnu, Npy MOBOpPOTax KabenbHOW TpacChl, C KaXXOOW CTOPOHbI KabenbHbIX
NPOXOA0B, Yepe3 Kaxable 10 M Npy HaA3eMHON NpoKnaake, U Kaxable 5 M Npu NoOA3eMHOM NPOKaaKe.

BHyTpu MO kabenu npoknagbiBaloTcs Ha kabenbHbIX NIOTKaxX 1 CycKaloTCs CBepXY K naHensm. Micnonb3oBaHbl
KabenbHble YNIOTHEHUS KOMMPECCMOHHOIO TUMa, M3rOTOBIEHHbIE U3 NaTyHU, YTOObl 06ecneYnTb BHyTPEHHEE
N Hapy)XHOe YMIOTHEHWe OJ1si SKChnyaTauuu BHE MOMELLEHWIA U MPUrofHbl K OKOHEYHOW 3aferike TUMOB
kabenei B COOTBETCTBUM C YKa3aHHbIMU B 3asiBKE Ha NpUobpeTeHne MmaTepuarnos.

Bce cnocobbl kabenbHoOM pa3Boaku, kabernbHble KaHanbl 1 kKabernbHble CUCTEMbI COOTBETCTBYIOT TpeboBaHUAM
MO3K 60364 1 MY3 PK 2015.
6.4 Cwucrema oGHapyxeHus rasa

B pamkax paHHOro npoekta npedycMOTpeHa YyCTaHOBKa ra3oBblX OETEKTOPOB [Afsi KOHTPONS Hanuumns
CEepoBOAOPOAA B MECTE MOHTaXa YCTAHOBKM BOASHOW MPOMbIBKA. Bce AeTeKkTopbl NOAKMOYEHbI K CUCTEME
cyuwiectBytoLen cucteme MNAS.

YcTaHOoBEHbI CreaytoLLmMe YyCTpocTBa:
e  [1eTeKTOpbl OOHapPY>XeHUS TOKCMYHOro rasa (H2S).

YcTaHoBKa OeTekTopoB ODHapyXeHust rasa ocyliecTBrnsieTca cornacHo TpebosaHusm FPM-DU-1501-TCO
«TpeboBaHVsa K pasmeLLeHnio AaTYMKOB OBHapYyXXeHNs noxapa u rasay.

7.0 TPYBHAA OBBA3KA U TPYBOMNPOBObI
71 O61bem npoekTupoBaHus

[MpoekTom npegycmaTpuBaeTCs BbIMNOMHEHWE TOYEK BPE3OK, C YCTaHOBKOM MaTpyOKOB Ha CyLLECTBYHOLLUX
TpybonpoBogax. [lpoektupoBaHMe HOBOW NMHMM NUTBEBOW BOAblI ANs obecneyvyeHus MOAKIMYEHUA K
ABapuiiHomy ayuly. YcTaHoBka HoBoro 6roka 3HepronocTta. [Npoknagka ApeHaXHOW JIMHUW LenoYvn npu
NOCTOSHHOM WM MEepPUOAMYECKOM APEHUPOBaHMU. Takke npenycMOTpeTb APEHAXKHYK MNUHUI0 OT NroLanku
npoektupyemoro brioka [NpombiBkn Bopgon [MponaHa B cyllecTBylOLWy cucTeMy kaHanusauuu K3, Ha
cnegylowmux yyacTtkax:

e KTJ1-1, YcraHoBka 700
e KTJ1-2, YcTaHoBka 700
e KTJ1-2.3, YctaHoska 700.

7.2 TpeboBaHMA HOPM NPOEKTUPOBAHUA U BbIOOpP MaTepuana

Knacc martepuanos TpybonpoBogoB nogobpaH cormacHo TY TWO PIM-SU-5112-TCO. YHudwukauusa u
NPOCIEXMBAEMOCTb MaTepmaroB BbinosriHeHa cornacHo TY TLWO L-ST-2033.

B npoekTe npuMeHeHbl crieaytoLme Knacchbl MaTepuarnos:

Koa HasHadeHunsa | Knacc Matepuan Tpybbl Hony | MNoBepxHOCTb
nepexkaynBaemoro npogykra MaTepuanos CK Ha | donaHua
TpybonpoBogo Kopp
B (TY TWO) 03U
, MM
PHC - Yrnesogopogapb! 300K21 HuskoTemnepatypHasi 3 RF (cdpnaHeu c
yrnepoaucras crtanb BbICTYMNOM)
BF — ®akenbHbIN ras 150H21 HuskoTemnepatypHasi 1,5 | RF (dnaHey c
yrnepoaucras cranb BbICTYMNOM)
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BD — Npopgyeka Yrnesogopoasl 150H21 HuskoTemnepartypHasi 1,5 | RF (dnaHey c
yrnepogucTas crarb BbICTYMOM)

WDM - [JlemnHepanu3oBaHHas 150H21 HuskoTemnepartypHasi 1,5 | RF (dnaHey c

BOAa yrnepogucTas crarb BbICTYMOM)

WD - lNutbeBas Boga 150H21 HuskoTemnepaTypHas 1,5 | RF (dnaney c
yrnepogucras cranb BbICTYMNOM)

VI — Bosgyx KU 150H21 HuskoTemnepaTypHas 1,5 | RF (dnaHey c
yrnepogucras cranb BbICTYMNOM)

VU — TexHunyecknit BO3gyx 150H21 HuskoTemnepaTypHas 1,5 | RF (dnaHey c
yrnepogucras cranb BbICTYMNOM)

NL — A30T HM3KOro gaBneHus 150H21 HuskoTemnepatypHasi 1,5 RF (cpnaHeu c
yrnepoaucras cranb BbICTYMNOM)

SL — lNap HM3Koro AaBneHus 150H21 HuskoTemnepatypHasi 1,5 | RF (dnaHey c
yrnepoaucras cranb BbICTYMNOM)

TL - KoHgeHcaT HM3KOro 150H21 HuskoTemnepatypHas 1,5 RF (dnaney c

OaBreHnst yrnepogucTas crarb BbICTYMOM)

WU — TexHu4eckasn Boga 150H21 HuskoTemnepatypHas 1,5 | RF (dnaney c
yrnepogucTas crarb BbICTYMOM)

CCS - Wenoyb 300K21 HuakoTemnepaTypHas 3 RF (cdbnaney c
yrnepogucTas crarnb BbICTYMOM)

Matepuanel TpybonpoBogoB nogobpaHbl B COOTBETCTBMM C TpeboBanusmmn TY TLO, no napameTtpam
mMaTepuanoB cyllecTBylowmx TpybonposogoB. MaTtepuanbl NPUHATHI M3 YrNepoaucTon  cramwu,
npegHasHa4YeHHoW Ang 3KCnnyaTauumn B panioHax ¢ HA3KOW TeMnepaTtypon okpyxatowen cpegpl (LTCS).

7.3  AHTUKOpPpPO3UIHOE U 3alUTHOE NOKpPbLITUE

[nsa 3awmTbl OT BHELHUX BO3AEWCTBUIA Ha BCEX ydacTkax TpyOOMNpOBOAOB, rae BbIMOSHAMMCL CBAPOYHbIE
paboTbl, OyaeT BbiNonHeHa nokpacka B cootsetcteum ¢ TY TLWO COM-SU-5191-TCO n COM-SU-4743-TCO.
3alunTHblE MOKpbITUS TPyBonpoBOAOB NoAobpaHbl C y4ETOM pacyeTHOW TemnepaTypbl TPyOOnpoBOAOB U
TemnepaTtyp OKpyXalollen cpefbl, COMPOTMBMAEHUS CIyYalHbIM MNOBPEXAEHUSIM NPU TPaHCMOPTUPOBKE,
MOHTaXe U 3KCnyaTauum.

B uenax TtennocbepexeHnss u NpedoTBpalLEeHMst 3amMep3aHusi, Ha y4acTkax TpybonpoBogoB Oyaer
YCTaAHOBIIEHA TEeNnnousonsaumsl, Kak nokasaHo Ha cootBeTcTBytowmx CTuKWIM. B kauyectBe u3onaumm
Ncnosib3oBaHa xecTtkasd opMoBaHHasa MUHeparnbHasa Bata. TonwmHa n3onsumm nogobpaHa B COOTBETCTBUM
¢ TpeboBanuamun TY TLWWO IRM-SU-1381-TCO.

B npoekTe ncnonb3oBaHbl cnegytowmne Tunbl N3oNAumnmn:
e HCWS5 — Tennomnsonsaums ¢ anekTpnyecknum TennocnytHukom 5°C

e HC — Tennousonsaums onsi COXpaHeHus Tenna
7.4 Bbibop Tpacchkl TpybonpoBoga

MpoekTom nNpegycMaTpmBaeTcsi NPOKNagaka HOBbIX Y4acTKOB TPpyBonpoBoaoB, a Takke ycTaHoBKa naTpyGKoB
Ha cywlecTBytoLme Tpybonposoabl.

7.5 TMpoekTMpoBaHue TPYOHLIX OMOpP U TPYGHOW acTakaabl

Ona obecneyeHnss XeCTKOCTU HOBbIX MNATPyOKOB WCMONb30BaHbl CTaHAapTU3MpoBaHHble onopbl TLIO
cornacHo L-ST-6077 B Buge ycunuaatoLLmx KOCbIHOK. [logbopka onop ocyLlecTBrieHa cornacHo TpeboBaHmsm,
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ycTaHoBneHHbIM B TY TLUO. B pamkax npoekta npegycmoTpeHa HoBasi TpybOHas acTakaga OT CyLLECTBYHOLLEN
acTakabl 40 PacrnonoXeHnss HOBOro 6rioka NPOMbIBKM BOAOW NponaHa.

7.6  TexHu4yeckoe obcnyxuBaHue u TpeboBaHUs No obecneyeHUto aocTyna

MeCTopacnonox(eHMe HOBbIX ﬂanyGKOB Ha CyLleCTBYHLWnNX pr6OI'IpOBOLI,aX onpegeneHo Cc y4eToMm
cBoboaHoro NPOCTpaHCTBA Ha pr6or|poaop,ax, a Takke BO3MOXHOCTK obecrneyeHunst gocrtyna K I'Iany6KaM. B
MecCTax, rge 3aTtpyaHeH OoCTyn, npeayCMOTPEeHbl Niowanku OGCJ'Iy)KVIBaHI/IFI.

7.7 PacueTbl NPOYHOCTU TPyOONpOBOAA 1 aHaNN3 Harpy3ku
byneTt yTOYHATBLCA MO pe3ynbTaTaM aHanu3a Hanps>KeHun.
7.8 Bpe3ku B CyLEeCTBYIOLLYH CUCTEMY

Bpesku B cyliecTByloLmMe Tpy6ONpoBOabl BbINOMHEHb! MY NOMOLLM (hriaHLEBbIX M CBAPHbIX COEOMHEHMWIA,
MyTeM MCMOMb30BaHWsA TEXHOMOMMU «XonodHas Bpeska», C MPUMEHEHNEM COOTBETCTBYIOLIMX BGe30nacHbIX
npoLeayp no ceapke.

Bce Bpe3ku OOImKHbI BbINONHATLCS B COOTBETCTBUM € TpeboBaHmusamu TY TLUO L-ST-2014.
7.9 CgBapka M MHCNeKTUMpOoBaHue

TY Ha cBapKy 1 HepaspyLlaloLni KOHTporb Tpybonposoaos npueoasTcea B TY TWO W-ST-2025, B koTopow
ykasblBaloTcs TpeboBaHus K cBapoyHOMYy obopyaoBaHMio, npoueaypa cBapku TpyO, UCMbITaHME CBapHbIX
coefMHeHWN, ncnonb3yemMble Matepuansl, TpeboBaHus K Tepmuyeckor obpaboTke OO 1 nocne npoBeneHus
paboT. [Ona cBapku TpybGoONpOBOAOB W3 YrnepoauMcToON CcTanvM WCMoNnb3yeTcs MeTOA [OYyroBOW CBapku
MeTannuyeckum (MnasBsaLLIMMCS) NOKPbITbIM ANekTpoaoM. TepMuyeckas obpaboTka MeTanna npoBoauTcs Ao
NpoBeAeHMs CBapOYHbIX paboT B cooTBeTCTBMM C TpeboBaHmammu TY TLLO W-ST-2025 n n. 7 CIN PK 3.05-103-
2014. lMpoBepka pes3ynbTaTOB CBApOYHOro npouecca Tpyd u apmaTypbl OCYLIECTBNSETCA C MOMOLLBHO
METOAOB HepaspyLUalLLEero KOHTPOSS U UCCNeAoBaHUS MEXaHWYECKON MPOYHOCTU CBAPHbIX COEOMHEHWN.
Mpouenypa KOHTPOISA Ka4YecTBa CBAPHbIX CTLIKOB AOMKHA COOTBETCTBOBAaTL TpebOBaHMAM, NPMBEAEHHBIMY B
ctpoutenbHom ctaHgapte APl 1104, pasgen 6 n TY TLIO. Kaxabin WoB A0MKEH ObiTb MPOKOHTPONIMPOBAH
PU3NYECKMMN METOA4AaMMN KOHTPONsI B o6bemax, ykasaHHbix B TY TLLUO Ha TpyObl, n TpeboBaHusax n. 7 CINM PK
3.05-103-2014. B Tex cnyyasx, korga reometpust Tpyb He NO3BOMSIET NPUMEHUTb paguorpaduyecknii meToq
KOHTPONS CTbIKOB, Afsi KOHTPONS CTbIKOBbIX CBApHbIX COEAMHEHWUI UCMOMNb3yeTCs YrbTpasByKOBOW MeETO
KOHTpOnS.

7.10 WcnbiTaHusa

'MapaBnuMyeckMe UCMbITaHWA BCEX HOBbIX CBapHbIX LUBOB AOMKHbI yaoenetBopAaTte TY TWO PIM-SU-3541-
TCO, npouegype TWO X-000-L-PRO-0001, APl RP1110 «PekomMeHOyemas npakTuka WCMbITaHUn
TpyOONpOBOAOB ANS XMOKUX YINEBOAOPOAOB HAa FepMEeTMYHOCTb U npodHocTby, CIT PK 3.05-103-2014
«TexHonornyeckoe obopygoBaHue n TexHorornyeckne tpybonposogbl. OunmcTka NOMOCTU U UCMbITAHUEY,
PIM-SU-2411-TCO, a takke PIM-SU-2505-TCO, PIM-SU-4770-TCO, PIM-SU-4772-TCO.

lMpoekTom NpeaycMoTpeHbl NpoLeaypbl MPOBEAEHNS TMAPOUCTLITAHUIA, KOTOpble oTBeYaloT TpeboBaHuam TY
Nno rMapaBfiMY4ECKUM UCMbITaHUAM HaseMHbIX TpybonposogHbix cuctem PIM-SU-3541-TCO, npoueaypbl
rmgpoctaTnyecknx ucnbitTaHnn TpybonpoBoaHbix cuctem X-000-L-PRO-0001, u BbINONHEHbLI COrfacHo
Hopmam CIT PK 3.05.103-2014 wn wmexayHapogHomy ctaHgapty ASME B31.3. [aeneHne wu
NPOJOIKMTENbHOCTE  MMOPOUCTILITAHNSA BbICHMTbIBAETCS OT paboyero [aBneHWss B COOTBETCTBUUM C
HOPMAaTUBHbLIMW JOKYMEHTaMW B 3aBUCUMOCTW OT NpeAHa3Ha4YeHUs U KaTeropmm JIMHNK.

rM,El,pOI/ICI'IbITaHI/Ie OOJIXHO NpPpOoBOONTLCA B ABa 3Tana:

Cragusa 1 - WcnbiTaHusa no mexgyHapogHbiM crtaHgaptam ASME. [daBnenve rmapovcnbiTaHus OOMKHO
COOTBETCTBOBATb MPOEKTHbIM YepTexam W CNUCKY NMHUA npoekTta. MuHumaneHoe Bpemsi NpoBefeHus
Ka)koro ncnblTaHus AOMMKHO COOTBETCTBOBATL npoueaype TLO.

Cragna 2 - MWcnbiTaHua no craHgaptam PK. TpybonpoBogbl AaHHOrO NpoeKkTa pPacrofioKeHbl
HenocpeacTBEHHO Ha TEppPUTOPUM 3aBOAa, COOTBETCTBEHHO SABMSAIOTCH TEXHONOMMYECKMMU, CneaoBaTeribHO
ucnblTaHns nposoguTcs cornacHo TpebosaHuam CI PK 3.05-103-2014, rae rngpaBnvyeckoe ncnblTaHue Ha
NPOYHOCTb HEOoOXOAMMO MNPOU3BOAMTL ANS TEXHONOrMYEeCcKMX TpybonpoBOAOB — Ha rapaHTMpOBaHHOE
3aBOOM MuCMbITaTenbHoe AaBrneHne He MeHee Pucn=1,25 Ppas. Bpems Bblaepxku nop ucnbiTaTenbHbIM
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OaBrneHneM [OJPKHO COCTaBNSATb 5 MWH, Mocne SToro AaBrieHue [OOMKHO ObiTb CHMXKEHO A0 paboyero
[aBneHus.

BenununHa ncnbiTaTenbHOro AaBneHns Ans Kaxaoro CBapHOro LWBea Ha TpybonpoBoae yka3aHa B AJOKyMeEHTax:

+ 3agepxka 2 — CnMCOK NMHUIA (CYLLECTBYIOLLUX).
711 OOGbBbeM AeMOHTaXHbIX paboTt

Obbem pa60T no AOeMOHTaXy npegycmMmatpmBaeT TOJIbKO BpeMeHHbIVI AOEMOHTaX Tenionsondaumm wun
TEennoCnyTHMKOB Ha CyLLeCTBYOLWNX pr60I'IPOBOﬂ,aX A5A BbINMOJTHEHNA CBAPOYHbIX pa60T.

HeGonblune y4acTKM CYLLECTBYIOLIMX KOHCTPYKUMIA OEMOHTUPYIOTCS Ans OCYLUECTBIEHUS BO3MOXHOCTU
BHECEHUs MoaudurKauuin 1 obecriedeHns NOAKMIOYEHU B ByaylleM K CyLLECTBYIOLWUM KOMMYHUKaLUAM, a
Takke ans obecneyeHuss cBo6OAHOIrO MecTa AN YCTaHOBKM HOBbIX KOHCTPYKLIMIA.

Moapsiaunky MO CTPOUTENBHO-MOHTaXHbIM paboTam HeobxoouMMo noaroToBuTb AeTanbHbii MNP ans
yreepxaeHusa Otgenom MKI (Manbix kanuTtaneHbix npoektos) TLLUO n Otaenom akcnnyatauum 3asoga TLWO.
To4yHas nocnegoBaTenbHOCTb PaboT, BKNOYasa NepeaBuKeHNe TSXKENON TEXHMKN Ha yYacTKe 3aBoaa, JOIDKHA
ObITb cornacoBaHa ¢ Otgenom skcnnyataumm 3asoga TLUO.

8.0 APXUTEKTYPHO-CTPOUTEJIbHbIE PELLEHUA
8.1 Oo6bwune cBegeHuns

lMpoekTomM NpeayCMOTPEHO CTPOUTENBCTBO MOHOMUTHONO NMIIMTHOIO dpyHAaMeHTa ¢ OypoHabuBHBIMK CBasiMu
noA MoHTax Oroka NMpombIBKM BoAoW M hyHAaMeHTbl TpyOHOW acTakagbl. Moandukauusa TpyOGHbIX acTakag
ONsl yCTPONCTBa KabernbHbIX NIOTKOB U TPyOHOW 06BS3KM. N3roToBNEHNe KOHCTPYKUMIA onop U doyHAaMEHTOB
acTakag OypeT npousBoauTbest B Lexy. [locrne 3aBeplueHuMsi BceX paboT MO W3rOTOBMEHWIO B LEXY,
KOHCTpYKUMM ByayT TpaHCNOPTMPOBaHbI U YCTAHOBSEHbI B MPOEKTHOE MOMOXEHNE Ha MOLaAKe W MOKPbIThI
OrHe3aLLMTHbIM COCTaBOM cornacHo cneundpukauum TLLO FPM-DU-5091-TCO.

Mpwn paspaboTke gaHHOro nNpoekTa 6bimM NCNoNb30BaHbI:

o TexHunyeckoe 3ajaHne Ha NPOEeKTUPOBaHNE;

. TexHudeckme Ycnosusa TLWLO A-ST-2008;

. Matepuanbl Tonorpado-reoae3nyecknx M3biCKaHWi, BbINONMHEHHbLIX koMnaHuen TOO «Beksol
Services» B 2023 T;

. MaTepuanbl MHXeHEPHO-re0NOrMYeCKMX N3bICKaHWI, BbINMOMHEHHBbIX «XXX» B 2023 T.

8.2 3emnsHble paboThbl

Bcs paspa6aTb|Baema;| nnowanb, Haxogduwascd B npegenax ydactka CTpouTenbCTBa, 6yp,eT o4uuieHa oT
BCeX MaTtepuanoB, Haxo4dWnxcqa Ha eCTeCTBEHHOM ypOBHE MNOYBbl UMK BbilLe HEero.

MoproToBka yvacTka K CTPOUTENbCTBY OCYLLECTBISieTCs cornacHo TpebosaHusam CIM PK 5.01-102-2013, CH
PK 5.01-02-2013.

Mopa BblemMkow rpyHTa criegyeT NoHMMaTh 3emnsHble paboTel B Mobom matepuane ¢ npoBegeHMeM no mMepe
HeoBXoAMMOCTU PbITbS C NPUMEHEHNeM dpesbl, PbIXIIEHUs, NOrPy3KM, NEPEBO3KN U YAaneHus matepuanos,
HaxoAALLMXCH HDKE YPOBHSI BEPXHErO Cros MOYBbI, C LENbio AOCTUKEHUS YKa3aHHbIX Ha YepTexax NMHUIA n
YPOBHEMN.

Bolemka rpyHTa nop oyHAaMeHT OCyLLeCTBnsieTCcs B cooTBeTCcTBUM ¢ TpeboBaHusamu CIN PK 5.01-102-2013,
CH PK 5.01-02-2013 1 TY TLUO CIV-SU-581-TCO.

anHﬂTbI Heobxoaumble Mepbl NO NPOEKTUPOBaHNIKD N U3TOTOBNEHNKD COOTBETCTBYHOLLUMNX ©esonacHbIx onop
ONs1 CTEHOK BbIEMKM M AN BbINOSTHEHUS 6e30MnacHbIX U yCTOIZLII/IBbIX OTKOCOB. I'Ipvl 39TOM YYUTbIBAETCA TUN
M3BJ1IEKaeMoro rpyHTa, ypoBeHb rpyHTOBbIX BO, Haxoodwmecd no cocencrtBy 30aHNUA U COOPYXEeHUA U Bce
OcCTalibHble YMECTHbIE (*)aKTOpr. OI'IOpr BGOKOBLIX CTEHOK U Yros HaKrioHa BbIMOJIHAKTCA B COOTBETCTBUM C
HOpMaMn 1 yTBepXaeHHbIMU npouegypamMmm 3akad4dyumka.
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B kayecTBe CTPOMTESIBHOIO HACKIMHOIO rPYHTa UCMonb3yeTcss OTOOPHbLIN MaTepurarl, Nofy4YeHHbI Npy BbleMKe
rpyHTa, He coaep KaLluii OpraHNYeCcKuX rMKH, NbIKU, MATKUX MW HEMPUIOAHLIX MaTepUasnos, KPYMNHbIX KOMKOB,
BaslyHOB UMM MyCOpa, U He NOABEPratoLLMIACS BCMYYMBAHMIO.

CTtpoutenbHbI HacbiMHOM MaTtepuan cooTBeTcTByeT craHgapty TLLWO S-ST-6002-01/02 n tpeboBaHuaM
FOCT 25100-2011.

OcHoBaHus NoaroTaBNMBAalOTCS U 3acbinaroTcst B cooTBeTcTBUN ¢ TpeboaHusammn CIM PK 5.01-102-2013, CH
PK 5.01-02-2013.

YNnoTHeHWe Npon3BoanTCs B cooTBeTCTBMM € TpeboraHuamu CIM PK 5.01-102-2013, CH PK 5.01-02-2013.
8.3 PyHOAAMEHTDI

[nsa ycTpoicTBa hyHAaMEHTOB NPUHSATHI CrieaytoLive pyKoBOASILLME NMPUHLMMLI:

e MakcumanbHoe gaBneHve nog NoAoLWBON NPOEKTMpYyeMbIX (PyHAAMEHTOB He JOSMKHO npesbiwaTth 50
kH/MmZ;

. MoTeHuunanbHas FJ'IYGVIHa npomep3aHnd rpydHta — ao 1,5 M HUXe YPOBHA 3eMIU;

e Bce gyHOamMeHTbl NPOEKTUPYIOTCA C Y4ETOM YCTOMYMBOCTU K KOPPO3UNHO-aKTUBHOW cpefe rpyHTa
BCMEACTBME BbICOKOTO COAEPXaHMA B HEM CynbdaToB W MOBLILEHHON KUCNOTHOCTM. Martepuan
yHOAMEHTOB NMPUHAT M3 cynbdartocTonkoro 6etoHa knacca C20/25 no HTIM PK 02-01-1.4-2011, no
Mopo3ocTonkocTu knacca F200 n no BogoHenpoHuuaemoctn W6, apMupyeTcs CTepXHAMM apMaTypbl
knacca A400, no NOCT 34028-2016. Matepuan 6eToHHOM noarotoBkn u3 6etoHa knacca C12/15 B
cooTtBeTcTBUM C TpebosaHmamn HTM PK 02-01-1.4-2011 n TY CIV-SU-850-TCO.

KopposnoHHasa sawmuta BeTOHHbIX KOHCTPYKUWUA, HaxXOOsLMXCS HUKE YPOBHS pyHTa npegycmoTpeHa 3
CrnosiMn MoanULMPOBAHHON MONMMEPHON CUHTETUYECKON CMOrbl Ha GUTYMHO-Kay4YyKoBOW OCHOBE 06LLel
TOMLLMHOM crnost He MeHee 1 MM CO CriealyloLLMMK XapakTepUCTUKaMMU:

e Temnepartypa akcnnyaTtauum: ot —30 go +100 °C;
e  OOHOKOMMOHEHTHbIN;

o ObGecneunBaeT OECLUOBHYI, BOOO- M NAPOHENPOHMLI@aEMY0 MeEMOBpaHYy;
e YCTOMYMB K XMMUKATaM U COMSM.

Bce HapyxHble noBepxHocTM 6eToHa dpyHAameHToB Ha 150 MM Hke 1 Ha 300 MM Bbile NNAHNUPOBOYHOM
OTMETKM 3eMfM  MOKPbIBAKOTCST 2 CINOsIMU  CBETNIO-CEPOM  3MOKCUAHOWM  Kpackum CO  CreayroLmmm
XapakTepuUCTUKaMu:

e  [IBYyXKOMMOHEHTHbIA, HETOKCUYHbIN;
e YCTOMYMB K XMMUYECKN aKTUBHbIM BELLECTBAM.

F1 — nnuTHbIN byHOAMEHT Ha 6ypOHaOMBHbIX CBasiX, MOHOMNMUTHbIA MIUTHBLIN (DYHAAMEHT, ANsl YCTaHOBKM
BoasHou npombiBkM (YBIT) ¢ pasamepamu B nnaHe 15,2*5,8 m, TonwwmHon 0,5 m, rmybuHon 3agenku ceam 6 m,
onameTtpom 600 mm. BetoH knacca C20/25 mo HTM PK 02-01-1.4-2011, cynbdaTtocTtonkmn, ans
NPOTUBOAENCTBUS arpecCMBHbLIM Cpefdam SKCrfyaTaumMm KOHCTpyKumu. Knacc 6eToHa no MOpO3OCTOMKOCTU
F200. Paboyas apmaTypa BEpxHEro M HWXHero nosicos nogowsbl oyHaameHTa gvam.16 A400 no FOCT
34028-2016. YacTtoTa wara npogonbHbIX ctepxHen 200 MM, nonepeyHbix — 200 mM. [1na ycTaHOBKM BOAAHON
npombiBku (YBI1) npoekToM npeaycMOTpeHO NCNONb30BaHNE aHKePHbIX 60ONTOB.

Moa nogowson hbyHaameHTa npegycMaTpuBaeTCs:

MonuatuneHosbln nuct copt 1000;
BeTtoHHas noarotoska n3 6etoHa knacca C12/15 - 100 mm;
3acbinka 6F - 300 mm;
eoTekcTuUnbHast MembpaHa T1n 1;
e  YNNOTHEHHbIN FPYHT.
[aHHbIM TMN pyHOAMEHTa CNYXNUT ANng nocnenyloLwen yCTaHOBKM Ha HEro pamMmbl 6r1oka BOAAHOM NPOMbBIBKMU.

F2 — cbyHaameHT cTonbyaroro Tuna, npeasapuTenbHO M3roTOBMEHHbIN, 4SS YCTAaHOBKM TPYOHOWM acTakagbl,
C pasmMepamu NodoLBbl B nnaHe 4,5*2,2 m, rmybuHon 3anoxenuna 1,5 m. betoH knacca C20/25 no HTIM PK 02-
01-1.4-2011, cynbhaToCTONKMI, ANA NPOTUBOAENCTBUS arpeCCUBHbLIM CpedaM 3KCnyaTaumm KOHCTPYKLUUN.
Knacc 6etoHa no moposoctonkoctn F200. Pabodas apmaTtypa BEpPXHEro M HWXHEro MosiCOB MOAOLUBbLI
dyHoameHta gmam.16 A400 no FOCT 34028-2016. YactoTa wara npofonbHbIX cTepxHen 200 MM,
nonepeyHbix — 200 MM. [Ons ycTaHOBKM KabenbHbIX JIOTKOB MPOEKTOM MpedyCMOTPEHO WCMOoNb3oBaHue
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aHKepHblXx GonToB. [ns TpaHCNOPTMPOBKW, 3arpy3ky W BbIFPY3KU M3OEennsi npenyCcMOTPEeHO OTBepcTue,
orunb3oBaHHoe 13 Tpybon anam.110 MM 1 C TONLLMHOM CTEHKN 4,2 MM.

Moa nogowson pbyHaameHTa npegycMaTpmuBaeTCs:

MonuatuneHosbin nuct copt 1000;
BeToHHas noarotoBka n3 6etoHa knacca B15 - 100 mm;
3acbinka 6F - 300 mm;
eoTekcTuUnbHass MembpaHa Tmn 1;

e  YNNOTHEHHbIN FPYHT.
[aHHbI TN byHAaMeHTa CIyXuT ANsi TOCneayoLen yCTaHOBKM Ha HEro CTanbHOW pamMbl TPYOHOM acTakagbl.
F3 — nnuTHbIN yHOameHT, npegBapuTenbHO M3rOTOBMEHHBIA, ONSA YCTAHOBKM aBapuUMHOroO Aylwia, C
pasmepamu B nnaHe 1,6*1,6 m, Bbicoton 0,4 M. BetoH knacca C20/25 no HTNM PK 02-01-1.4-2011,
CynbaTocTorKkuin, 4N NPOTUBOLAENCTBUS arpeCcCuUBHbBIM Cpeaam SKCnlyaTaumm KOHCTPyKUumn. Knacc 6eToHa
no mopo3soctorkoctn F200. Paboyas apmaTypa BEPXHETO 1 HUXKHErO NOsICOB NOAOLLBbLI pyHAaMeHTa anam.12
A400 no MOCT 34028-2016. YacTtoTa wara npogonbHbIx ctepxHen 200 MM, nonepeyHbix — 200 mm. [ng
YCTaHOBKN KabernbHbIX NOTKOB MPOEKTOM NPedyCMOTPEHO MWCNONb3oBaHWe aHkepHblx 6onTtoB. [ng
TPaHCNOPTUPOBKM, 3arpy3ku 1 BbIrPy3KM U3OEnus NpeaycMOTPeHbl MOHTaXHble netnu n3 apmatypsl A240
@12, ornnb3oBaHHble M3 Tpy6or agnam.110 MM 1 C TONLUHON CTEHKN 4,2 MM.

8.4 [peHaxHbIN Konopgew, CenTuK, 3aluTHaAA OTOOPTOBKA YCTaHOBKMW.
,D,DEHa)KHbIVI Konoaeu, centuk aBapVIVIHOFO ayua, 3awmtHaa OT60pTOBKa YCTaHOBKU BbIMNOJIHEHbI U3 6eToHa
C20/25.
HpeHaxHbIn konogel, pasmepamm 3,0x3,0x2,5 (B) M.
Centuk pasmepamu 1,5x1,5x1,5 (B) m,
MpeoycmoTpeHa GeToHHas 3awWuTHasg OTOOpPTOBKa NO nepumeTpy yHAaMeHTa YCTaHOBKU NS yAep)KaHus

NPONUTON XNAKOCTU, BbicoTon 300 MM,

Moa aHWeM konoAaueB NpeayCMOTPEHbI:
* N30NALMOHHBIN crion u3 nonuatuneHoson nneHkn 250 mkm, FOCT 10354-82;
» beToHHasa noarotoBka U3 6betoHa knacca C12/15, TonwuHor 100 Mm;
* MecyaHo-webeHo4Hasa nogywka — 300 mMm;
* [e0TeKkcTUNb;
* YNNOTHEHHbLIN FPYHT.

8.5 MeTtannuuyeckue KOHCTPYKLUMN

KoHcTpyKuumn n matepumanesl coopyxeHusi cootsetctaytoT TY TLUO CIV-SU-398-TCO u ctraHgaptam PK.

C60p Harpy3ok Ha cTpouTernbHble KOHCTPYKUuKn nponseeneH B cootsetcTeumn ¢ CM PK EN 1991:2002/2011 n
TY TWO CIV-DU-5009-TCO.

PacueT KOHCTpyKLMIA BbINONHANCA B nporpammHoM komnnekce BENTLEY STAAD.Pro Connect Edition V22.
Mpoussoguncsa nogbop M npoBepka CEYEHWUIA 3MEMEHTOB KOHCTPYKUWUIA MO MEPBOW U BTOPOM rpynnam
npeaenbHbIX COCTOSHUN.

PacueT KOHCTpyKUMI npou3Bogunica B cooTBeTcTBMM C TpeboBaHuamu EN 1993, Eurocode 3.
«MpoekTnpoBaHme metannokoHcTpykuuny 1 CIM PK EN 1991:2002/2011.

PacyeTbl hyHAaMeHTOB, KOTOpblE BKMoYaloT B cebsi nogbop pasmepoB NOAOLWBLI, U NoAGop apMMpoBaHUS
BbinoniHeHbl B BENTLEY STAAD.Pro Connect Edition V22. ¢ nog6opom apmaTtypbl B FIN EC 2022.

Onopbl Tpy60npoBOAOB AOMKHbI BbITb CMOHTUPOBaHbLI C NPUMEHEHNEM METaNTOKOHCTPYKUMI YTBEPKAEHHON
MapKu.

B cocTaB ncnonb3yembix npocunen copToBoro npokarta BxogaT AByTaBpbl 6banoyvHble no CTO ACYM 20-93
n weennepbl no FOCT 8240-97.

KoHcTpykuum n maTepuansl TpyOHbIx onop cooteeTcTBytoT TY TLUO CIV-SU-398-TCO 1 Hopmam PK.

MaTepuanbl cTanbHbIX KOHCTPYKLWUA U X MapKn cooTBeTCTBYHOT TpeboBaHuam FOCT 380-2005, FOCT 27772-
2015 v CN PK EN 1993:2007/2011.
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[ns BCeX OCHOBHbIX HECYLUMX SMEMEHTOB U BTOPOCTEMNEHHbIX areMeHToB (Kateropus martepuanos A1, A2,
cornacHo npunoxexuto A, CIV-SU-398-TCO) ucnonesyetcsa mapka C345 ¢ MMHMManNsHOW rapaHTUpoBaHHOM
NPOAOSIbHOM BENUYMHOWM yaapHoM BaskocTu no LWapnu pasHon 34 Ox/cm? npm Temnepatype —40 °C.

CornacHo CIV-SU-398-TCO u NOCT 23118-2012 ona meTannmMyeckux KOHCTPYKLUIM HaCTOSLLEro npoekra
nNpuHAT || MeToA HepaspyLlaoLwero KOHTPOns.

CoefMHeHMA KOHCTPYKLIMIA CBapHbIE 3aBOACKNE M BONTOBbIE MOHTaXHbIE.
KoHCTpyKUust coegMHEHMI COOTBETCTBYET HOpMaTMBHbIM TpeboBaHmam CIM PK EN 1993:2007/2011.

Mocne M3roTOBNEHUS BCE MOBEPXHOCTU CTambHbIX KOHCTPYKLUUIA AOSMKHbI ObiTb OYMLLEHBI NECKOCTPYMHBIM
METOAOM, OrpyHTOBaHbI U okpalueHbl cornacHo TY TLUO COM-SU-4743-TCO, COM-SU-5191-TCO.

Tpy6Has acTtakapa

KonoHHa — npokaTHein asyTaBp 20K2 no CTO ACYM 20-93, knacc ctanu C345-6.

MmaBHble Gankn actakag — npokaTHbli aAByTasp 201 no CTO ACYM 20-93, knacc ctann C345-6.
BTopocteneHHble 6ankn actakag — weennep 20 no FTOCT 8240-97.

BepTukanbHble 1 ropusoHTanbHbIe CBA3U NPUHATBI N3 paBHOMOMOYHLIX yronkos 100x10, FTOCT 8509-93.

TpyOHbIe U KabenbHbIe onopbl NpeaBapUTENIbHO U3rOTOBIEHHbIE, NpeacTaBnalT cobon T-obpasHbie, -
obpasHble, a Takke KOHCOSbHbIE ONOpPbI, 3aKPEMEHHLIE C NoMoLLblo 6onToB. Mpodunb ncnonbayetcst 2011
CTO ACYM 20-93. Knacc ctanun C345-6 no FOCT 27772-2015.

KOHCprKLI,l/IFl CNy>Xut ana yCtaHOBKU B panbHeunwem pr6HOIZ 00BSI3KkM M KabernbHbIX NOTKOB. 3aernneH|/|e K
CyLLEeCTBYHOLNM KOHCTPYKUMAM NPON3BOANTCA Yepe3 ONMOPHYHO NINTY C UCNOJN1Ib30OBaHUEM 4 6onToB.

Mopaudumkaumsa nnowagok o6cnyxmBaHus
Hecywime anemeHTbl nnoLankm obcnyxmBaHust BbIMOMHEHb! U3 NpokaTHOro weennepa Ne20
FOCT 8240-97 ctanb knacca C345-6.

MokpbITME NOBEPXHOCTEN AN NpOXoAda NepcoHana BbIMOMHEHO U3 pelueTyartoro Hactuna 30x5.
8.6 YcTpoMCTBO NPOTUBONOXapPHbLIX CTeH U (pyHAAMEHTOB TpaHchopmaTopoB

F1 - nnutHbin chyHAAMEHT, npeaBapuUTenbHO UW3rOTOBMEHHbIN, ANS  YCTAHOBKM [ABYX HOBbIX
TpaHcdopMaTopoB, ¢ pa3Mmepamu B nnaHe 1,6*1,6 m, Boicoton 0,4 M. BeToH knacca C20/25 no HTM PK 02-
01-1.4-2011, cynbdaToCcToNKMI, AN NPOTUBOAENCTBUSA arpeCCUBHbBIM cpejaM 3KCrnyaTaunm KOHCTPYKLUK.
Knacc 6etoHa no mMoposoctonkoctn F200. Pabodas apmaTtypa BEPXHErO M HWXHEro MOSICOB MOAOLUBbLI
dyHoameHTa guam.12 A400 no FOCT 34028-2016. Yactota wara npoAonbHbiX cTtepxHer 200 mwm,
nonepeyHbix — 200 mm. [ns ycTaHOBKM KabenbHbIX FOTKOB MPOEKTOM MPEedyCMOTPEHO MCMONb30BaHue
aHKepHbIx 6onToB. [N TpaHCNOPTMPOBKM, 3arpy3Kku U BbIFPY3KU U3OENUSA NpeayCMOTPEHbI MOHTaXHbIE NEeTNN
13 apmaTtypbl A240 @12, orunb3oBaHHble 13 Tpybon gnam.110 MM 1 C TONLWMHON CTEHKN 4,2 MM.

MpoTuBONOXapHaA cTeHa, MOHONUTHas BbicTon 1,9 m obwen gnuHon 16 M ¢ pasmepamm B nnaHe 4,1*8,6,
TonwmHon cteH 0,45 m. Beton knacca C20/25 no HTM PK 02-01-1.4-2011, cynbdatocTtovkumn, nns
NPOTUBOAENCTBUSA arpeCccuBHbLIM cpefam JKCnnyaTaunm KOHCTpyKummn. Knacc 6eToHa no MOpPO30CTOMKOCTM
F200. Paboyas apmaTypa BEpXHEro n HWXHero nosicos nogowsbl oyHaameHTa gvam.12 A400 no FOCT
34028-2016. YactoTa wara npoaonbHbix ctepxHen 200 mm, nonepeyHbix — 200 mm.

Macnoc6opHukn BbinonHeHbl 13 6etoHa C20/25. Pasamepamu 1.2x0.8x0.5(h) M, TonwmHom cteH 150mm.

Moa aHvLemM npenyCMOTpPEHbI:
* N130NALUMOHHBIN crion n3 nonuaTtuneHoson nneHkn 250 mkm, FTOCT 10354-82;
« BeToHHas nogrotoBka n3 6betoHa knacca C12/15, TonwuHon 50 mm;
* [e0TeKCTUNb;
* YNAOTHEHHbIN IPYHT.
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9.0 TEXHUWYECKUE PELLUEHWNA NO ANEKTPOCHABXEHUIO
9.1 OoOwue cBegeHuns

Llenbto pgaHHOM 4acTM npoekta 4BnsieTcsa paspaboTka MHXEHEPHO-TEXHUYECKUX  PeLueHun no
3MEeKTPOCHaBXEHMI0 YCTaHOBOK BOASIHOM NMPOMbIBKM Ha 3 yyacTkax 3aBoga (KTJ1-1, KTJ1-2, KTJ1-2.3) n nutaHme
MarioMOLLIHbIX NoTpebuTenen, ncnonb3yembix Ans o0CcnyxXnBaHUs YCTaHOBOK, arekTpooborpeBa ApeHaXHbIX
NVHUIA N OCBELLEHNS NIoLaaokK.

Takke Ha nnowapkax KTJI-1 un KTJ1-2 npoektom npegycmoTpeHa 3ameHa TpaHcdopmaTopos
06LLEeNPOMBbILLNIEHHOTO UCMOSTHEHWS, NPeAHa3HayYeHHbIX Ans nuTtaHua sgadua MT3, Ha TpaHcdhopmaTopbl BO
B3pbIBO3aLUULLEHHOM MCNOMHEHMU. 3aMeHa AaHHbIX TpaHcOpMaToOpOB OCyLLECTBNSAETCA AN cobnogeHus
HOPMAaTUBHbIX PACCTOSAHUMA [0 HAPYXHbIX B3PbIBOOMACHbLIX YCTAHOBOK C TSXENbIMWN razamu.

MpoekTHble peLleHnst MPUHATLI B COOTBETCTBUM ¢ TpeboBaHuamMu MY PK 2015, HopMaTUBHO-TEXHUYECKMMM
pokymeHTamn PK 1 TexHnyeckumun yenosusamn TLLO.

Obbem C-)J'IeKTpVI‘-IeCKOIZ 4YacCTu NPOEeKTa BKIKYaeT cregyLulee:

3ameHa TpaHchopMaTopoB Ha B3pbiBO3aLLMLLEHHbIE Ha nnowaakax KTJ1-1, KTJ1-2.
YcTaHoBKa naHenu ynpasneHnst yCTaHOBKM BOAAHON NPOMbIBKM Ha ydacTtkax KTJ1-1, KTJ1-2
YcTaHoBKa NOTKOB ANns npoknagky kabenen HH

Mpoknagka v NoAKMYeHne cunoebix kabenen HH;

MoHTax onop OCBeLLEHNS, CBETUMBbHUKOB U MaNOMOLLHOTO 060pya0BaHNS;

YcTaHOoBKa CUCTEMbI 3a3eMIEeHNS.

9.2 Cwucrema aneKTpocHabxeHus

Mo KaTeropmn HagexHocTtun SJ'IEKTPOCHa6)KeHVIFI YCTaHOBOK BOOSIHON NMPOMbIBKN OTHOCATCA K KaTeropmmn Il.

Ha yuactkax KTJI-1 n KTJI-2 BBOAHO-pacnpegenuTenbHoe YCTPOMCTBO YycTaHoBok 0,4 kB [omkHO
obecneunBaTbCsa OT ABYX HE3ABMCUMbIX B3aMMOPE3EPBUPYEMbBIX MCTOMHUKOB NUTaHUs. B kavyecTBe B3aMmo-
pes3epBMpyeMOoro MCTOYHMKA MUTaHMA B NPOEKTE MCNOoNb3oBaHbl cekumm A 1 B 6nusnexallero ueHTtpa
NMUTaHNA.

Ha yyactke KTI1-2.3 (5-a HMUTKa) NuTaHne LeHTPOBEXHbIX HAaCOCOB YCTAHOBOK BOASHOW MPOMbIBKUA AOIDKHO
obecneunBaTbCsa OT ABYX HE3aBUCUMbIX B3avMOpe3epBrpyeMbIX UCTOYHMKOB nuTaHusa 0,66 kB. B kavecTse
B3aVMOpe3epBUPYEMOro MCTOHHUKA NUTaHNSA B MPOEKTE UCMONb30BaHbl cekumn A n B 6nnanexaluero LeHTpa
nUTaHus.

OnekTponpuemMHkammn mMmanomn MoLHocTU Ha nnowaakax KTJ1-1, KTI1-2 n KTJ1-2.3 (5-9 HuTka) ByayT cuctema
anekTpooborpeBa ApeHaxHbIX TPy 1 OCBeLLEHNE NITOLLLaaKN.

Cuctema anektpocHabxeHnust natunposogHas (L1, L2, L3, N, PE) HanpsikeHnem 660, 400/230 B ¢ yactoTon
50 Ny. Cuctema 3aszemnexHnsa TN-S.

MpeaBaputenbHas pacyeTHast MOLHOCTb COCTaBNSET:

e KTJI-1-37 kBT
e KTJI-2—-37 kBT
o KTN-2.3 (5-5 Hutka) — 37 kBT

B kayecTBe MCTOYHMKOB NMWUTaAHWUS OIS YCTAHOBOK M NMOTpebutenen manowm mMowHocTn OyayT MCNOoNb30BaHbI
pacnpegenuTenbHble YCTPOWCTBA, MpUBeAeHHbIE B Tabnuue 9.2.1.
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MecTo- HaunmeHoBaHne 7] HoMep

O6BbekKT .

Ne | nonoxeHue pacnpenenuTenbHOro ycTponcTea

1 KTN-1 Hutka 1. YctaHoBka 700. YcTaHoBKa Pr1-1.2 PacnpegenutensHoe
BoasiHon npombiekm 010-0730-PU-039 yctponcTteo 380 B. Cekuua A n B

5 KTR-2 Hwutka 2. YctaHoBka 700. YcTaHoBKa Pr-2.2 PacnpegenutensHoe
BoasiHou npombiekm 020-0730-PU-039 yctponcTteo 380 B. Cekuua A n B

3 KTN-2 Hutka 2. YctaHoBka 700. PacnpegenurtenbHbIn WUT
OnekTpooborpes Tpyb ApeHaXHbIX IMHWUA anektpooborpesa 700-PDB-2911/1
Hutka 5. YctaHoska 700. YcTaHoBKa

4 | KIN-2.3 BOAAHON NpoMbiBkmn 023-0730-PU-039 P 3.1. PYHH-660B
Hwutka 5. EER-700.

5 KTJ1-2.3 YcraHoBka 700. Onektpooborpes Tpyb PacnpegenutenbHbin Wwnt oborpeea.
OPEHaXHbIX NMNUHWIA THP-0700.3A-3F
HuTka 5. YctadoBka 700. OcBelleHune EER-700. MAHEJIb OCB. 380 B, LP-

6 KTN-2.3
nnoLwaakn 0703

9.3 PacnpegenurtenbHble YCTPOUCTBA HU3KOIO HanpsikeHus

Ha yuvactkax KTJl-1, KTJ1-2, Ha BBOAE naHenen ynpaBneHuUsi YCTAHOBOK MNPOMbLIBKA BOAOW YCTaHOBIIEH
aBTOMaTU4eCkun nepeknoyatens nutaHusa (ABP). OT naHenn ynpasneHus 3anuTaHbl 3NeKTPOonpUeMHUKN
YyCTaHOBKW.

Ha yyactke KTJ1-2.3 (5-a H1TKa) anekTpoaBuratenu ycTaHoBKM 3anuTaHbl OT cywecTsytowen Pl 3.1. PYHH-
660B, oT Aueek ynpasrneHus anekTpoasuraTensmu, ot cekuun A n B

9.4 Knaccudmkauma onacHbIX 30H

Knaccudmkaumss onacHblX 30H M BbIGOp 3nekTpoobopyaoBaHUS AMs MCMNONb30BaHUA B OMNACHBLIX 30HaXx
OOIMKHbI  OCYLLECTBNATbCA cornacHo TpebosaHuam YD PK 2015, cneuudmkaumm TWO O-ST-2012 un
cooTBeTCTBYOWUX TY.

CornacHo TexXHONOornM4eckoMmy npoueccy, MroLaaKka yCTaHOBKM BOOSHOW MPOMbIBKM MponaHa OTHOCUTCS K
kateropuu B-1r (3oHa 2), rasosasi rpynna IIA, TemnepaTypHbi knacc T1.

CornacHo TpeboBanusim TLLO O-ST-2012 Bce obopynoBaHve GOKOB YCTaHOBOK MPOMbIBKM BOAOW AOMKHO
ObITb CepTMdULMPOBaAHO Kak MUHMMYM Ans 3oHbl 1, razoBas rpynna |IB, TemnepaTypHbIn knacc T3.

9.5 3ameHa TpaHccopmaTopoB Ha nnowaakax KTJ1-1 u KTN-2

Ha nnowagkax KTJ-1 n KTJ1-2, B npeaenax 80 m (IMY3, naparpad 2246 v Tabnmua 153) oT NnpoekTupyembix
YCTaHOBOK BOASAHOM NMPOMBIBKN HAXOASTCSA OTKPbITble TpaHCHOpMaTopbl 06LLENPOMBILLIIEHHOIO UCMOSNTHEHUS,
npegHasHayYeHHble Ans nuTadus 3gaHum MT3.

Ona nutaHus rnaBHOro pacnpegenutenbHoro wuta 3gaHumi T3 ycTaHoBNeHbl MO 2 OTKPbIThIX
TpaHcdopmaTtopa mowHocTbio 200 kKBA, 660/400 B, koTopble B CBOKO ovepedpb 3anutanbl oT Pl1-1 u PI1-2 Ha
nnowaakax KTJ1-1 n KTJ1-2 cooTBeTCTBEHHO.

Ona cobnogeHns TpeboBaHuin MYS A0 HapyXHbIX B3PbIBOONACHBLIX YCTAHOBOK C TSXKENbIMU ra3amMmn MPOEKTOM
npegycMoTpeHa 3aMeHa BbILeOonUCcaHHbIX TpaHCOpMaTopoB Ha TpaHCHOPMaTOpPbl BO B3pbIBO3ALLMLLEHHOM
ncnonHeHnn. [ins aToro NPoeKkTom nNpeayCcMoTPeEHO:
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e CTponTenbCTBO MNMOWAAKA W YCTaHOBKA HOBbIX B3pbiBO3ALLMLLEHHBIX TpaHcopmaTopoB psaomM C
CyLLECTBYIOLLMMI TpaHChopMaTopamum.

e T[looyepenHoe nepenogkntodeHne 3gaHun MNT3 k HOBbIM TpaHcopMaTopam.

e [leMOHTax CyLLeCTBYOLLMX TpaHCOPMaTOpPOB.

9.6 Ka6enu n kabenbHble BBOAbI

Kabenn 6yayT nogobpaHbl ¢ y4eTOM NapameTpoB MO HaMNPSKEHUID, METOAa 3a3EMJIEHUS CUCTEMBI U TUNa NX
ycTaHoBkM. MaTepunanom Ana nNpoBOOHUKOB OyaeT CnyXuTb OTOXOKEHHAs ronas medb. TokonpoBoadlime
XWUnbl OOSMKHbI ObITb CKPYYEHHBIMM, M30MNAUUSA OOSMKHA ObiTh BbINOMHEHA M3 CLUMTOrO NONMaTuneHa, 6poHs
[ormkHa ObITb BbINOMHEHA N3 CTarnbHbIX OLIMHKOBAHHbIX MPOBOSIOK. HapyxHas obonoyka kabensa gormkHa 6biTb
BbIMOSTHEHA W3 MNPECCOBAHHOrO Criosi HU3KOTEMMEPATYPHOro, OFHECTOWMKOro TepMonacta C  HU3KAM
BblAEeNeHNeM ranioreHa u gpiva. [1ns nutaHus ycTaHOBOK BOASAHOM NPOMbIBKM OyayT ncnonb3oBaTtbesi kKabenm
Tnna C2 (CU/XLPE/SWA/LSOH) cornacHo TY TLWO ELC-SU-6032-TCO.

KabGernbHble YNNOTHEHUA OOJIKHbI ObITb KOMMPECCNOHHOIo TUMna, N3rotoBJi€Hbl N3 NaTyHU C HUKETTMPOBAHHbIM
NOKpbITUEM W [OOJTKHbI obecneunBatb HapyXHO€ W BHYTPEHHee YMJIOTHeHue Ana 3Kcnnyatauunm BHE
nomeLlleHnin n BbiTb npurogHbl ansa OKOHEYHOW 3ajernku TUMNOB kabenen, YKa3aHHbIX B 3adBKe Ha 3aKyrnKy
mMaTepuarnos.

KabenbHble BBOAbI AOMKHbLI ObITb CEPTUMULMPOBAHbLI Ha NPUMEHEHUe B OMacHbIX 30HaX YCTaHOBIIEHHOW
KaTeropum B COOTBETCTBUM C TpebOBaHUAMU COOTBETCTBYIOLMNX KOHTponupyowmux opraHos PK. Kabenu u
YANOTHUTENMW AOMKHbI BbiTb NPUrogHbl NS YCNOBMI HENPEPLIBHOW 3KCnnyaTauuv B BbICOKOKOPPO3UNHOM
3anbIfieHHOM BO3ayXe C coAepxaHuem razoobpasHoro ceposopopoaa H2S.Komnnekryiowme AOmkHbI UMeTb
COOTBETCTBME Kraccy B3pblBO3aALUMTLI, yKasaHHOW B NyHKTe 9.4.

KabenbHble BBoAbl A0mMkHbI cooTBeTcTBOBaTh TY TLIO ELC-SU-6032-TCO.

9.7 Mpoknaaka kabenen

MpoekTom npegycmaTpuBaeTcs HaA3eMHasi MpoKnagka SMNeKkTPUYEcKUX CUMOoBbIX Kabenen B noTkax, C
MaKcUMarbHbIM UCMOSb30BaHMEM CYLLECTBYIOLIMX KabernbHbIX COOpyXeHuin. B Tex MecTax, rae yknaaka
kabensa npom3BoanTCA NOA3EMHBIM METOAOM, HEOOXO0AUMO NpuaepxuBaTbcsa ctaHgapTa P-ST-6041.

B3anMo-pe3epBupyemble 3NeKTPUYECKNE CUNoBbIe kabenn HeobxoaAMMo NPoKNaabiBaTh B OTAEMbHBIX NIOTKaX.
HoBble kabenbHble NOTKW/KaHarnbl AOMKHbI ObITb M3roTOBMNEHbLI METOAOM rOPSiYEro LIMHKOBaHWSI.

Kaxgbin kabenb Gyaet MMeTb MapKMPOBKY COrnacHo kabenbHoOMy XypHany. MapkupoBka kabenen Gynoet
BbINOMHATECA METOAOM LUTaMMNoBaHUA Ha Bupkax n3 HepXkasetoLen cTanum cornacHo craHgapty P-ST-6014.

Bce cnocobbl kabenbHom pa3BoaKu, kabenbHble KaHarnbl U KabernbHble CUCTEMBI COOTBETCTBYHOT TpeGOBaHMHM
M3K 60364 un IMYy3 PK 2015.
9.8 OJnekTtpooborpeB

Ona noppepxaHus TemnepaTypHOro pexuma, MpPOeKTOM npeaycMaTpuBaeTcsl YCTaHOBKa CUCTEMbI
anekTpooborpeBa TpyboONpoOBOO4OB TEMMOCMYTHMKAMM Ha JuHUAX K npubopax KWI: Temnepatypa
nogaepxanua 5-10 °C.

PelueHus no anektpooGorpesy Tpy6onposoaos v npubopos KM NpuHATLI HA OCHOBaHWUKM UCXOAHbLIX AaHHbIX
OT TexHosornyeckoro, TpyéonposogHoro u KUIM oTaenos.

MutaHne sneKTpoo6orpeBa npon3BoanTCA:

e KTN-1 - ot MNaHenu ynpasneHus ycTaHOBKK BoasHON npombiBkn «010-0730-PU-039»

e KTI-2 — oT cyuiecTByOLLErO pacnpeaenvTensHoro wuta anekrpooborpesa «700-PDB-2911/1»

e KTN-2.3 (5-9 HuTKA) — cywlecTByloLero pacnpegenutensHoro wuta oborpesa «THP-0700.3A-3F»,
pacnonoxeHHoro B noactaHuun «EER-700».

Bce rpetowme kabenu n obopydoBaHve ONA YCTAHOBKM B KNAcCU(PMLMPOBAHHOW 30HE [OIMKHbI ObITb
opo6bpeHbl IECEX/CENELEC gnsa npegnonaraeMoro npuMeHeHus.
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Cuctema anekTpoTennocnyTHUKOB pa3paboTaHa B COOTBETCTBUM C TpeboBaHWAMK, kak ykaszaHo B M3K
60079-30-2-2011 n TY TWO ELC-SU-5136-TCO.

9.9 Cucrtema ocBelleHUs

MpoekToM NpeaycMaTpuBaeTca HapyXHOe OCBeLLeHNE YCTaHOBOK NPOMbIBKM BOOOM.

OcBelleHne yCcTaHOBOK NpedycMaTprBaeTCs CBETUMNbHNKaMU CO CBETOAMOAHBIMY flaMnamMmn YCTaHOBIEHHbIMU
Ha 6M onopax OCBELLEHNsI B UCMONTHEHMMN ropsYero oumMHKoBaHus cornacHo ELC-SU-4377-TCO.

YpoBeHb OCBELLEHHOCTU MO NepuMETPY YCTAHOBKM U Ha niowaakax obenyxusanHus — 50 ntokc.

YnpaBneHvne HapyXHbIM OCBELLEHMEM NMPOVN3BOAUTCS B aBTOMATUYECKOM (C NMoMoLLbio dhoTopesie) 1 py4HOM
pexvme.

MutaHne n pacnpeneneHna oceeleHnd npon3BsognTca:

e KTJI-1 — oT npoekTnpyemon naHenu ynpasneHus yCTaHOBKW BoAsHOW npoMbiBkM «010-0730-PU-039»
yCTaHaBNMBaeMow Ha NioLwaaKe;

e KTJI-2 — OT MpoeKkTMpyemMon naHenu ynpaeneHus YCTaHOBKM BogsiHOW npoMbiBkn «020-0730-PU-039»
yCTaHaBNMBaeMOM Ha NnoLlaake;

e KTJ1-2.3 (5-9 HUTKa) — cywlecTByoWen naHenu oceelleHns «LP-0703», pacnonoxeHHon B noacTaHuum
«EER-700».

CunctemMa ocBelLeHns JomkHa oTBeYaTb TpeboBaHuaM, ykasaHHbIM B TY TLWO ELC-DU-5135-TCO pasgen 16.

9.10 Cwuctema 3asemMneHus

[Ons sawuTsl nepcoHarna oT yaapoB 3J1IeKTPUHECKMM TOKOM U OGOpy,EI,OBaHVIFI OT noBpexaeHua B pesyrbraTte
3aMblKaHNA TOKa Ha 3eMIo, CTaTU4eCKOro paspsaga M MOJIHUKU MPOEKTOM npeaycMaTtpuBaeTcd cuctema
3a3eMIieHnA.

Bce HeTOkOBeayLime meTannmyeckue 4Yactu anekTpoobopynoBaHns HEOOXOAMMO MPUCOeOUHUTL K obLuen
cucteme 3aseMrieHusi. OTO KOXyxu obopyaoBaHuda, OpoHs kabenei, kabenbHble BBOAbBI, KNEMMHbIE W
OTBETBUTESbHbBIE KOPOOKM, NOTKN U KabenbHble KOHCTPYKLMK, YCTAHOBKN BOASHOW NPOMBbIBKU. TakkKe Kaxayro
KOHCTPYKLMIO, n3genve yCTaHOBOK M 0bOpyaoBaHUA HeobXxoouMMO [OMKHbIM 06pasoM NpuUcoeguHUTb K
cucTeme 3a3eMfeHnsa B COOTBETCTBMM CO CTPOUTENbHBIMU YepTexamu.

Mpoektom OyneT nNpedyCcMOTPEHO 3allMTHOE 3a3eMileHMe B KOMOMHAUMM C 3alMTHbIM OTKIIYEHUEM.
3asemneHne OyaeT BbINOMHEHO TpeTber xunon (PE npoBoAHMK) B 04HOMA3HOW CEeTU U MATOW XUIOW B
TpexdasHom ceTn, HadmHas oT WuHbl PE pacnpegenuTtensHoro wuta. C uenbio ypaBHUBaHUSA NOTEHLMANOB
MeTannmyeckre koprnyca o6opygoBaHus, MeTaniMyeckme YacTu 3gaHnii, a Takke Bce anekTpoobopyaoBaHve
OOIMKHO ObITb MPMCOEOUHEHO K MPOEKTUPYEMbIM 3a3eMIISIOWLMM LUMHAM, MPOEKTMPYEMbIE 3a3emIisolme
LWMHbI MPUCOEAMHSAIOTCH K CYLLECTBYHOLIMM MAOLWaA0YHbIM LWMHaM ObLLe3aBOACKOrO 3a3eMieHns MegHoN
FNIEHTOW B UCMOMHEHNN FOPSYEro LIMHKOBaHWS, NpoKnaaka NpoBOAHMUKA BbIMOSTHAETCS MO OCHOBaHUI0 GETOHHOM
nnowagky ¢ NPUMEHEHNEM 3aLLUTHOTO aHTMBAHAANbHOIO KOXYXa.

3HayeHne ConpOTMBIIEHNSI CUCTEMBI 3a3eMIIEHNST AOMKHO ObiTb MMHUMAIbHBIM U HEe OOJIKHO NpeBbiwath 1
OM B nobon ToUYKe cUCTEMbI 3a3EMIIEHUS.

3aszemnuTenu n WnHbl 6yayT BbINOMHEHBLI B COOTBETCTBUM CO cTaHaapTamu TLWO P-ST-6003 n P-ST-6004, P-
ST-6060, P-ST-6070 n P-ST-6085.
9.11 Cwuctema mMonHuesawmThbl

[0na sawuTbl 060py,EI,OBaHVIFI OT FPO30BbLIX Pa3pAO0B Ha YyCTaHOBKaxX NMpPOMbIBKU BOOOMN 6yﬂ,yT YCTaHOBJ1E€HbI
MOJTHUENPMEeMHUKN ¢ MoJsiHMeoTesoaamMmm, KOTopbie B CBOKO oYepenb 6y,u,yT npucoeaunHeHbl K 3aseMnuntendav
CUCTeMbl MOJTHUE3aLWNnThI.

9.12 MapkupoBKa anekTpoobopyanoBaHus
Bce nacrnopTHbie Tabnn4ykn AOJXHbl UMEeTb pa3Mep, ﬂOCTaTOHHbIIZ ana pasMelleHna I/IH(bOpMaLI,VIM (0] pa6oq|/1x

napamMmeTpax Ha Ka3axCKOM, pyCCKOM U aHIMUNCKOM SA3blKax.

Bce aTukeTknm n Hagnucu AOMKHbI ObiTb TakKoro pa3mepa, 4YTOObl MX MOXHO ObINO Nerko npo4ynTatb npu
HOPMaribHbIX YCNOBUAX 3KCN1yaTaumm nnn TexHn4eckoro O6Cﬂy)KMBaHI/IF|I
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e Hapgnucu gomkHbl 6bITb BEICOTOM MUHUMYM 5 MM;
e  OTUKETKM C NpepynpexgeHmem o6 onacHOCTU M NpeaynpeanTerbHble 3TUKETKN OOIMKHbI ObITb BbICOTON
MUHUMYM 8 MM.

MocTaBLUMK NpefocTaBnseT Tabnuyku ¢ MHopMaumein Ha OBYX A3blKax, PYCCKOM (BBEPXY) U aHIMUINCKOM, C
[OCTaTo4YHbIM CBOGOAHBIM MECTOM Ans pa3MeELLeHVsl nepeBoaa WHOpMauMn Ha kasaxckui s3bik. Bce
Tabnuyky, HAMMEHOBaHUS 1 MapKUPOBKa JOJMKHbI COOTBETCTBOBaTL HopMam PK.

Kaxgas nosmuns o6opynoBaHMs yCTaHOBOK BOASIHOW MPOMbIBKM AOJKHA UMETb MACMOPTHYH Tabnuyky, Ha
KOTOpOW pa3bopyMBO M HECTUPAEMbIM OOpPa3oM 3aHOCSITCA AaHHble M3 TEXHUYECKOrO OMUCaHWS OaHHOro
obopyaoBaHus.

[MacnopTHble Tabnunukn JOMKHbI ObITb MPUKPENEHbl HEPXKaBeoLWMMY BonTaMmmn Nnmn 3aknenkamm.

Besge, roe Heobxoanmo, AOMKHbI OblTh YCTAHOBIEHb! Npeaynpexaatowmne nnakatbl, 4Tobbl NpegynpeanTb
nepcoHan o NoTeHLManbHOM ONacHOCTU NOPaXXeHUS SNEKTPUYECKMM TOKOM.

Bce KHoMoYHble 6roku, KOHTPOJIbHO-U3MEPUTETIbHbIE I'Ipl/l60pbl, CeneKkTopHble nepekn4yartenn, UHAnKaTopbl,
pacnpeagennTerbHbie KOpO6KI/I, pacnpegennTenbHble WNTbI U T. O. AOJTXHbI ObITb CHabXXeHbl MOSICHUTENbHBIMU
I/ID,eHTl/I(bMKaLl,I/IOHHbIMI/I 3HakaMu, yKa3biBaowmmMmm HammeHoBaHune O60pyﬂ,OBaHMﬂ nero beHKLI,VIPO.

Pacnpe,qenMTeanble WNTbI OOIMKHbI ObITb CHabXeHbl OCHOBHOM I'IaCI'IOpTH0l7I Tabnnykon, a X BbIXOAHbIE
Lenn OoImKHbI BbITb CHAbXEHbI yKazaTtenamMmm HasHa4eHus.

MapkunpoBka ob6opyaoBaHus 1 kabernen JormkHa ObITb BbIMONTHEHA B COOTBETCTBUM € TpeboBaHuamm TY TLLO
P-ST-5031, P-ST-6014, P-ST-6145-01 n P-ST-6145-02.
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10.0 OPrAHU3ALUUNA CTPOUTENIbCTBA

O6LLas NpooomKUTENbHOCTL CTPOUTENBLCTBA cocTaBnsieT — 36 MecsiueB. B ToM uncne npoaormknTenbHOCTb
noaroToBuTenbHOro nepuoga — 1 Mecdaud. B noarotoBUTENbHLIM Mepuon BeAETCA O3HAKOMIIEHWE CO
CTPOUTENbHOM  MAOLWAAKON, CyLEeCTBYHWOLWMM cocTosHuem obbekta. CornacoBbiBalTcss  0ObeMBb,
TeXHosiornyeckas nocrefoBaTenbHOCTL BedeHusl paboT, CPOKU BbIMNOSIHEHUSI CTPOUTENbHO-MOHTaXXHbIX
paboT, ycCrnoBusA MOOKITHOYEHUS BPEMEHHBIX CETEeN BOAOCHAGXEHWs, SMNeKTPOoCHaAGXeHus, opraHusauus
KOMMNMIEKTHOM M MepBOOYEpPEeHON MNOCTaBkM ob6OpyaooBaHWMs MU MaTepuanoB, MEPEBO30K, CKNaaMpOBaHUS
rPy30B W MEPEenBWKEHUS CTPOUTENBbHOM TEXHWKM MO TEPPUTOPUN Mpennpusatusl, a Takke pasMelleHue
BPEMEHHbIX 30aHUIN N COOPYXXEHUI U CNONb30BaHUA ANS HYXA CTPOUTENbCTBA AENCTBYIOLLMX A0POr, 30aHUIA
1 nomeLleHnin. Takke 4OMKHO ObiTb NPegyCMOTPEHO:

e CkragupoBaHve 1 XxpaHeHne MaTepuanoB U U34enuii B COOTBETCTBUM C TpeboBaHMAMY CTaHAapTOB,
TY Ha aTn matepuansl u N3genus;

e MeponpusaTus No OrpaHVYeHuo OBMKEHUS TpaHCnopTa, MU3MEHEHWIo ABMXeHus TpaHcnopTta. [o
Hayana npousBoAcTBa paboT HeobxOoAUMMO OCYLLECTBUTb MOArOTOBKY MMOLWAAKA, YCTaHOBUTb
BPEMEHHbIE OrpaXaeHWs CTPOMMNIOLLAAKN, YCTaHOBWUTb BPEMEHHbIe nepenBukHble MOOUNbHbIE
Tpennepsbl, B KOTOpbIX ByayT pasmellartbcsa nonesble 0UChl, YCTaHOBUTL KOHTENHepbl Ana cbopa
Mycopa, YCTaHOBWUTb OuOTyaneTbl Ans €CTEeCTBEHHbIX HyxXg paboumx. [poxuBaHwe n nutaHue
CTPOMTENbHOIO MNepcoHana npeaycMoTpeHo B BaxToBoM nocenke. Ob6ecrneuntb nnowagky
BPEMEHHbLIMM NHXEHEPHbIMU KOMMYHUKaLUNSIMU, BOAONpOBOAA, TenedoHusaumm,
3neKkTpocHabXeHusi, BOAOOTBEAEHWS fMBHEBbIX CTokoB. OpraHu3oBaTb MnowagkM  Aans
CKNaaMpoBaHUsA KOHCTPYKUMI M MaTepuarioB nyTem NnaHMpOBKM W YMIOTHEHWS rPpyHTa rpaBuMem C
obecrneyeHvemM BpeMEHHOro OTBOAa NOBEPXHOCTHbIX BoA. [locTaBMTb Ha nnowaaky Heobxoaumble
maTepuarnbl, KOHCTPYKUMW, MEXaHu3Mbl U cBapoyHoe obopyaoBaHue. CMOHTMpOBATb HapyKHoe
OCBELLEHNEe CTPOUTENbHOW NNOoWadkn. YCTaHOBUTb CUrHarnbHble OFPaKOAEHUS OMacHbIX 30H,
BbIMONHWUTL MEPOMNPUATMSA NPOTUBOMOXAPHON 6e30MacHOCTU, U MO OXpaHe OKpYXXatoLlen cpeabl.

MepcoHan Ans BedeHus CTpouTenbHbIX paboT OygeT BpeMEHHO MNpOXMBATb, M NUTATbCS B
cywecTBytowlem BaxTtoBoM nocenke. Ctupka cneuopexabl u CKA3 BbinonHseTcda B npavYeyHou
BaxTOBOro rnocenka MO MEeCTYy BPEMEHHOINo MpPOXMBaHWSA nepcoHana. [Ons pacyeta obbema
XO35IMCTBEHHO-NMUTBLEBOIO BOAOMOTPEBNEHUA ANA HYXO CTPOUTENBHOIO NepcoHana nNpuHsaTa Hopma
25 n/cyT Ha 1 venoseka (CH PK 4.01-01-2011 n CIN PK 4.01-101-2012). B nepuoa nposeaeHus
cTpouTenbHbIX paboT NUTbeBYK Bogy OyayT npvBo3vTb B 10-MUTPOBLIX KaHUCTpax. KadecTBo
NUTLEBOW BOAbI JOJMKHO cooTBeTcTBOBaTL TpeboBaHnsim CT PK FOCT P 51232-2003 «Bopga. Obwme
TpeboBaHus K opraHm3auumn u metogam KoHTpons kadectesa», CT PK 1432 — 2005 r. «Boabl nMTLEBLIE,
paccacoBaHHble B €MKOCTUW, BKIHOYas MPUPOAHbIE MUHEparbHble U NMUTbeBbIE cTornoBble. Obimne
TeXHU4eckne ycrnosusi», a Tawke TpeboBaHuam CanutapHbix [lpaBun  «CaHutapHo-
anvaemMuornormyeckme TpeboBaHus K BOOOWCTOYHMKAM, MecTaM Bogo3abopa Ans XO3sIMCTBEHHO-
NMUTbEBbIX LeNen, XO035MCTBEHHO-MUTLEBOMY BOAOCHAGXKEHMIO M MecTaM KynbTypHO-6bITOBOrO
BOAOMOMNb30BaHNsA M ©e3onacHOCTM BOAHbIX OOBLEKTOB», YTBepXAeHbl mnpukas3om MwuHucTpa
HauuoHanbHon 3KoHoMukmu PK oT 16 MapTta 2015 r. Ne209. NycTele kaHUCTpbl OyayT obmMeHnBaThCA
Ha 3anoSTHEHHbIE.

[ns ecTtecTBeHHbIX HyX4 pabOTHUKOB NMaHMpyeTcs ycTaHoBKa BMoTyaneToB, B HEMOCPEOCTBEHHOM
6nm3ocTn oT MecTa npoBefeHust paboT Ha TeppuTopumn TLLUO. O6pasylowmecs ObITOBbIE CTOYHLIE
BOAbl OT BGmoTyaneToB OyayT BbIBO3UTLCS CMELABTOMALUMHAMW HA OYUCTHbIE COOPYXeHus HoBble
KOC, no cormacoBaHuio ¢ otgernom Jkonormn TWO v ¢ pykoBogUTENAMU OOBHLEKTOB OYMCTHbIX
COOPYXEHUMN.

11.0 OXPAHA OKPYXAIOLLEW CPEQbI

Pasgen «OxpaHa okpyxatowewn cpebl» byaeT paspaboTaH NUUEH3MPOBaHHOM KOMNaHMen B 06nacTu oxpaHbl
oKpyxatoLien cpepbl n byaeT npeaocTaBneH Nocne ero getanbHoOW pa3paboTkun OTAENbHbIM pas3gesnom.

12.0 MEPONPUATUA NO TEXHUKE BE3OIMNACHOCTHU
12.1 OpraHusauusa paboT

OpraHusauusa paboTel MO OxpaHe Tpyga oOpraHM3oBaHa B COOTBETCTBMM C 3aKOHOAATENbHbIMU W
obLLerocyapcTBEHHbIMY HOPMATMBHBIMKU JOKYyMeHTaMu Pecnybnukn KasaxcTaH, a Takke LOKYMEeHTamu
Komnanum TLLO B obnactu oxpaHel Tpyaa.
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O6sA3aHHOCTM U OTBETCTBEHHOCTb 3a peanu3aunio PYHKUMN ynpasneHus OXpaHow Tpyaa, pelueHus
TEXHUYECKUX, TEXHOMOTMYECKMX W OpraHuM3aumMOHHbIX BOMPOCOB MO OXpaHe Tpyda BoO3naralTcs Ha
pyKOBOACTBO W pykoBoaguTenen cnyxb B COOTBETCTBMM C MonoxeHuem 06 06A3aHHOCTAX, npasBax U
OTBETCTBEHHOCTU PYKOBOOALLMX U UHXEHEPHO-TEXHUYECKUX PabOTHWKOB OpraHu3auuu, paspaboTaHHbIM U
yTBEPXOEHHbIM B YCTAaHOBIIEHHOM NOPSiAKE PYKOBOACTBOM MpeanpuaTus.

OpraHun3auUnoHHy0 U TexHU4eckylo paboTy, a Takke obecrnedyeHne BbINONHEeHWI MepPOonpUATUA NO oXpaHe
TPy4a OCYLLEeCTBNSOT crieumanucTbl no 6e3onacHoCcTU U oxpaHe Tpyaa.

OCHOBHbLIM NPUHUNNOM [OeATEeSIbHOCTU B obnactn OXpaHbl Tpyda BCeX ypOBHeVI ynpasJieHnA ABIAeTCA
npu3HaHune un obecneyeHne npunoputeTa XmM3HM n 300p0OBbA pa6OTHl/IKOB Nno OTHOLWEHUK K pesylibTaTaM
I'IpOVI3BOﬂ,CTBeHHOIZ OeATEerNIbHOCTW.

OCHOBHbIMW HampaBfieHNSIMM  peanu3aumm KOMMMeKca OpraHM3aLMOHHO-TEXHUYECKUX MEepOornpuUsSTUiA Mo
OXpaHe Tpyaa Ha BCeX YPOBHSIX MPOM3BOACTBA ABMSAOTCA:

obyyeHune nepcoHana npasunam 6e3onacHoOCT Tpyaa;

obecneyeHre Ge3zonacHom akcnnyaTaumMm NpoM3BOLACTBEHHOIO 060PYAOBaAHNS;
obecneyeHne 6e30nNacHOCTU NPON3BOACTBEHHBIX MPOLIECCOB;

obecneyeHve 6e30NacHOCTM NPOM3BOACTBEHHbIX 34aHUIN Y COOPYXKEHUN;
HOpManu3auusi CaHUTapHO-ObITOBbLIX YCNOBUI TPyAa;

obecrneyeHre oOGCnyXMBaOLLErO NepcoHana cpeacTBaMmy UHAMBMAYaNbHOM 3aLUThI;
CaHNTapHO-ObITOBOE 0OCNyXMBaHNEe 06CIyXMBaAKOLLErO NEPcoHana;

obecneyeHne onTuManbHbIX pexnmMmoB Tpyaa n oTablixa,
neyebHo-NpocmnakTnyeckoe obcnyxmBaHne o6CNyXmnBatLLEro NepcoHana;
nponaraHga 6e3onacHOCTU U oxpaHbl TpyAa.

CneumanucTtbl no 6e3onacHoCTU U OXpaHe Tpyada OCyLeCTBINAKT KOHTPOJIb 3a:

e 6e30NacHOCTLI0 TEXHONOMMYECKMX NPOLIECCOB 1 MPON3BOACTBEHHOro 060pyaoBaHus;

e BLINOMHEHWEM MpaBur, YCTAHOBMNEHHbIX B pamkax [Monutukn TLWO, M COOTBETCTBYHOLLMX
rocyfapCTBEHHbIX HOPM, NpaBui, MHCTPYKUWUA NO OXpaHe TpyAa W NPOu3BOACTBEHHOW CaHWUTapuu
nepcoHanom npeanpuaTus;

e OpraHusaumen oOy4eHusl, MPOBEPKOM 3HAHUM N aTTecTaumen paboumx, WUHXKEHEPHO-TEXHUYECKMX
pabOoTHUKOB M CcyXaLux, CneumnanmcToB No 6e30nacHOCTN 1 OXpaHe TpyAaa;

e CBOEBPEMEHHbIM NpPOBEAEHMEM COOTBETCTBYHOLWMMU ChAyxbamMu UCNbITAHUA W TEXHUYECKOro
OCBMAETENbCTBOBAHUS, annapaToB, KOTNOB, paboTalwwmMx Mo AaBrieHueMm, rpy30noabeMHbIX
MEXaHU3MOB,  KOHTPOSbHbIX  NpMOOPOB, MNoanexawmux nepuoauyeckuM  UCMbITaHUSM U
OCBMNAETENLCTBOBAHMIO;

e  COCTOSIHUEM NPEAOXPAHUTESNbHbLIX MPUCNOCOBEHNIA, BNOKUPYIOLLMX YCTPOWCTB U APYTNX TEXHUYECKMX
cpeacTB 6e3onacHoOCTH;

e poOBeAEeHUEM MEPONPUATUIA MO CO3AaHUI0 3A0POBbIX U 6e30onacHbIX yCrnoBun Tpyaa.

Bce npoekTHble pelleHns HanpasneHbl Ha obecnedyeHne BnaronpmaTHbIX U 6e3onacHbIX YCroBui Tpyaa Ha
Kaxgom paboyem mecTe.

12.2 Toxapo- u B3pbiBO6e30MNacHOCTb
12.3 CpeacTBa KONNEKTUBHOM U MHAMBUAYaNbHOWN 3alUTbI

Bce pabotHuku TLLUO n nogpsigHbIX opraHvM3auumi, 3aHsaTble Ha obbekTe, 0becneunBaloTCs CrneLoaexaon,
3alUMTHOM 0BYBbLIO, KackaMu, 3alUMTHBIMYM OYKaMu, CPeAcTBaMy 3alimMTbl OPraHoB Chyxa, nbinesawMTHbIMK
Mackamu, nepdyatkamu. Kpome aToro, kaxabln paboTHUK, Haxogsawmnca Ha obbekte, obecneuvmBaetcs
rasoaHanusaTopamMm U MUHUUNBETPOM (NPU HEOBXOANMOCTK).

12.4 MeponpuaTusa, NnpeaycCMoOTpPeHHble NPOeKTOM, obecneynBarowme HaOeXHOCTb U
6e30onacHOCTb paboTbl yCTaHOBKMU

Ncxopsa M3 noTeHumManbHOM OnacHOCTU BO BPEMS BbINOSIHEHWSI CTPOUTENBHO-MOHTaXHbIX paboT, NPOEKTOM
npeaycMoTpeHbl MeEPONPUATUS, obecneyvmBatoLLme 6e3onacHoCTb 06CyXMBAKOLLErO NepcoHana.

CornacHo TpeboBaHusam TLO n B COOTBETCTBUM C rOCYyAapCTBEHHbIMU HOPMAaTMBHLIMU TpeboBaHUSMU B
obractn oxpaHbl Tpyda M 6e30nacHOCTU XU3HedeAaTenbHOCTM B JAaHHOM NpoekTe Obinu npeaycMoTpeHbl
crnegylowmne WHXEHEPHO-TEXHNYECKNE pELLUEeHUs W OpraHmsauuoHHble MeponpuaTus no obecneyeHuto
BesonacHoCTv 1 NpeaynpexXaeHnio PUCKOB AN 300p0oBbs PabOTHUKOB:
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K paboTe gonyckaeTcs TOMbKO KBanMUUMPOBaHHbLIN NepcoHarn, Npoweawnin MHCTPYKTax no Tb n
UMEIOLLNIN COOTBETCTBYIOLLMIN JOCTYM;

nNpUMeHsieMble TEXHOSOMMM, TeXHUYEeCKne yCTPOWCTBA, martepuanbl JOMKHbl umeTb CepTudukaTbl
cootBeTcTBMA PK mn\unn PaspelwleHns Ha npuMeHeHue, BblAaHHbIE YMNOMHOMOYEHHbIM OpPraHoM B
obnactn npombILLIEHHOW 6e30NMacHOCTM B COOTBETCTBMU C TpeboBaHNAMU 3akoHoaaTenscTea PK;
paboTHMKM obecrneunBaloTCa razoaHanusaTopamu, CneLoaexaon n MHAMBMAyanbHeIMU CpeacTsamm
3aWwmThbI.

12.5 Lym n BUGpauums

dusnyecknmm d)aKTOpaMM BO34ENCTBUA Ha YerioBEKa sIBNSIETCA wym un BM6paLI,I/I$'-|.

CornacHo TpeboBaHuam NOCT 12.1.012-83 CCBT «BubpauunoHHas 6esonacHocTb. ObLime TpeboBaHMsa» u
FOCT 12.1.003-83 CCBT «lUym. Obwue TpeboBaHust 6e30nacHOCTU», ANsl OrpaHnyYeHns HebnaronpuaTHOro
BO3JENCTBMS LWyma 1 Bubpaumm kak ot hopmM nsnmyeckoro Bo3aencTBus, agantaums K KoTopbiM HEBO3MOXHA,
npeaycMoTPeHbI CneayoLme MeponpusTus:

nepcoHan obecnevynBaeTca MHAMBMAOYaNbHLIMU CPEACTBaMU 3alUMTbI OT LWyMa.

oLleHka BuBpaLMOHHOW GesonacHOCTVM Tpyda NPoOM3BOOAMUTCA Ha paboumx MecTax KOHKPETHOro
Npou3BoACTBA MPWU  BbINOMHEHWN peanbHOW  TEeXHONOrMYeckor onepauMnm WM - TUMNOBOrO
TEXHOMOrMYecKoro npotecca.
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13.0 HOPMbIl U CTAHOAPTDI

13.1 Cranpgaptbl PK n MexxgyHapogHble HOpMbI

JokymeHT Ne HasBaHue Pep.
O6uwee

Mopsgok paspaboTku, cornmacoBaHus, YTBEPXOEHWS N COCTaB

CH PK 1.02-03-2022 NPOEKTHOWN
OOKyMeHTauun Ha CTPOUTENbCTBO

CH PK 1.03-00-2011 CTpOVITeJ'IbHE)e NPON3BOACTBO. OpraﬁmsauMﬂ CTpouTenbCcTBa
NPeanPUSITUA, 34aHUA U COOPYXKEHUN

CH PK 1.03-05-2011 OxpaHa Tpyaa 1 TexHuka 6e30MacHOCTN B CTPOUTENBCTBE

CMn PK 1.03-106-2012

Konekc Pecnybnuku

KasaxcTtaH oT 2 ssHBaps 01-07-

2021 roga Ne 400-VI Okonornyeckuin kogekc Pecnybnukn KaszaxcraH 2021

«OKONOrMYecKnin Kogekc
Pecnybnuku KasaxctaH»

CTpoutenbHasa 4acTb

CH PK 3.01-03-2011

eHeparnbHble NiaHbl NPOMbILLNEHHBIX NPEeANpPUsSTAN

CMN PK 3.01-103-2012

eHepanbHble NraHbl NPOMbILLNEHHBLIX NPeanpUaATUIA

CHwul1 PK 2.02-05-2009

MoxapHas 6e30nacHOCTb 34aHNIA U COOPYXEHUIA

CMN PK 2.04-01-2017

CTpOVITeJ'IbHaﬂ KnuMmartorsnorua

TexHuyeckumn
NocTtaHoBneHne

MpaButensctBa PK Ne 439

pernameHT

O06wue TpeboBaHMs K NoXXapHOW 6e3onacHoOCTL.

CIn PK EN 1991:2002/2011

Bosgencteus Ha HecyLme KOHCTPYKLUK

CMN PK 5.01-102-2013

OcHoBaHus 30aHnNn 1 COOPYXXEHNIN

CHul PK 5.04-23-2002

CTtanbHble KOHCTPYKUMNN. HOprI NPOEKTUPOBAHUA

CIn PK EN 1992:2004/2011

MpoekTpoBaHue kene3o6eTOHHbIX KOHCTPYKLMIA

CMN PK EN 1993:2007/2011

lMpoekTupoBaHMe CTanbHbIX KOHCTPYKLMI

EN 1993. EBpokoa 3

M POEKTNPOBaAHNE CTallbHbIX KOHCTPYKLLMVI

rOCT 25100-2011

"pyHTBI. Knaccudukaumsa

FOCT 34028-2016

MpokaT apMaTypHbIi AN )Kene306eTOHHbIX KOHCTPYKLMIA

rOCT 10354-82

lMneHka nonmaTuneHosas. TexHnyeckme ycrnoBus

FOCT 27772-2015 MpokaT  Ana  CTPOUTENbHbLIX  CTamNbHbIX  KOHCTPYKLMMN
OOLwue TexHU4eckue ycnosus
Cranb yrnepogucTasi 0ObIkKHOBEHHOIO Ka4yecTBa.
FOCT 380-2005
Mapku
Bonthl, BUHTbI n LUNUIBKA

FOCT NCO 898-1-2014

MexaHun4yeckmne cBOMCTBA U METOAbI UCTIbITAHUN

FOCT MCO 898-2-2015

alfkn yCTaHOBMNEHHbIX KNaccoB NMPOYHOCTM C KPYMHBLIM U MENKNM
Liarom pesb0obl
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OokymeHT Ne HasBaHue Pep.
FOCT 22356-77 BonTbl 1 ranky BbICOKONPOYHLIE U Wakbbl. O6Lmne TeXHUYeckme
ycrnosusi
FOCT 7798-70 EOJ‘ITI:I C LUecCTUrpaHHOW TrOfoBKOW kKnacca TovHocTn B.
OHCTPYKLMS U pasmepsbl
[ByTaBpbl ropayekataHble C napannenbHbIMU FPaHSMU MOMOK.
CTO ACHM 20-93 TexHuyeckne ycrnosus
lMpokaT 13 cTanu NoBbILLEHHON NPOYHOCTU. OOLWMe TEXHNYECKME
FOCT 19281-2014 YCrOBUS
TpyObl cTanbHble ©OecloBHble ropavenedOopMUPOBaHHbIE.
FOCT 8509-93 YTronku ctanbHble ropsiyekaTaHble paBHOMNoONo4YHble. CopTaMeHT
FOCT 8240-97 LLsennepsbl cTanbHble ropsyekataHble. CopTameHT
[MpokaT cCcoOpTOBOM CTarbHOW ropsvekaTaHbld  NOSIOCOBOW.
rOCT 103'2006 COpTaMeHT
TexHOnorn4yeckas 4acTtb
[a3bl YrNeBOAOPOAHbIE CXWXKEHHbIE TOMMMBHbLIE. TexHU4eckme
CT PK 1663-2007 ycrosust
[@a3bl  YyrnNeBOAOPOAHbIE  CXKWKEHHble  TOMMMBHblE OIS
rOCT 20448-2018 KOMMYHarnbHO-6bITOBOro notpebnexHus
Tpyb6onpoBoaHas 4actb
TexHonornyeckoe obopynoBaHue " TEexXHomnornyeckue
lMpoekTnpoBaHue cuctem noxapHonm 6Ge3onacHOCTU OOBLEKTOB
CH PK2.02-05-2015 passutusa Tenruswespoun (TLLO)
3neKTpOTeXHW-IeCKaSI 4acCcTb
nyas PK 2015 lMpaBuna ycTporcTBa anekTpoycTaHoBok PK 01.2023
CH PK 4.04-07-2019 OneKTpoTEXHUYECKNE YCTPOMCTBA 09.2019
ClN PK 2.04-103-2013 YCTPOWCTBO MOMHME3aLWNTbl 34aHUN U COOPYXEHUN 11.2019
Cl PK 2.04-104-2012 EcTecTBeHHOE 1 UCKYCCTBEHHOE OCBeLLleHne 08.2021
YacTtb KU
nya PK 2015 lMpaBuna ycTporcTBa anekTpoycTaHoBok PK 2015r.
FOCT 30852.10-2002 OnektpoobopyaoBaHme  B3pbiBO3alwumuleHHoe. Yacte 11, 2014 .
WckpobesonacHas anekTpuyeckas Lenb.
FOCT 30852.1-2002 OnekTtpoobopyaoBaHme  B3pbiBO3awmuleHHoe.  Yactb 1. 2014 .
B3pbiBo3alymTa Buaa «B3pbiBOHENPOHUL@eMas 0b60oroyka.
FH PK # 1.02.011-94 MpepenbHo ponycTumble  KoHueHTpauuu (MOK)  BpegHbIx Mocnen.

BELLECTB B BO3ayxe paboyen 30HbI
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13.2 TexHuyeckme ycnoeusa TLLO

OokymeHT Ne HasBaHue Pepn. | Hata
O6uwee

015-0000-ITM-SPE-TCO- PykoBoacTBo no ob6paboTke 3anpocos uo2

000-00010-01

SID-SU-5106-TCO PykoBoacTtso no  TexHuke BesonacHocTn npwm 5
NPOEKTUPOBAHMM

X-0000-A-PRO-10089-46 Mpouecc ynpaBneHna AOKyMeHTaumen oT nocTasLLmka uo1

A-ST-2005 LinHkoBaHwue uo3

A-ST-2008 TexHn4Yeckne YCrnoBUsS Ha WUCXOAHble [AaHHble Ans 5
NPOEKTUPOBAHMS

A-ST-2011 MacnopT Ha cocyn, paboTatoLmi nog, 4aBneHnem 2

A-ST-2014 TexHnyeckne  ycrnoBMs  Ha  NacrnopT  KOMMSeEKTa 0
o6opynoBaHusi

A-ST-2037 Macnopt KNMun A 0

A-ST-2040 OcHOBHble NpUHUUNBI  cepTudmkauum martepuanos / 0
o6opynoBaHusi

FPM-DU-5091-TCO MpoekTnposaHune 7 yCTaHOBKa naccuBHoOm 1
NPOTUBOMOXAPHOW  3awuTbl OT MNOXapoB MNponvBa
yrneBogOpPOAOB HA HA3EMHbIX TEXHOJIOTMYECKMX OObEKTaXx

CPM-SU-5244-TCO KoHcepBaunsi  HoBoro  00OpygoBaHWs BO  BpeMs 2
TPaAHCMOPTUPOBKM U XpPaHEHUSI

COM-SU-5014-TCO HaHeceHne BHYTpEHHEro MOKpbITUS B pe3epByapax, 1
3KCMNyaTupyembix BO BMaXXHOW
cepoBogopodocodepxallen cpege

CTpoutenbHas 4acTb

CIV-DU-5240-TCO Kputepun npoekTnpoBaHusa B CTPOUTENLCTBE uo2

Q-ST-2019 [MpuHUMNBI NPOEKTNPOBaHNA DYHAAMEHTOB 2

CIV-SU-850-TCO ApPMMPOBaHHbIN U HEAPMUPOBaHHbIN OETOH uo4

CIV-SU-985-TCO LlemMeHTHbIN pacTBop 1

MAC-SU-3907-TCO LlemeHTHas noanveka nog obopynosaHue 1

CIV-SU-581-TCO MoaroToBka nNnowaaky, 3eMnsHele paboTel M obpaTHas u02
3acblinka

COM-SU-4743-TCO Hapy>xHble NoKpbITUS uo4

COM-SU-5191-TCO CucTtemMbl NOKPLITUA 3E
lMpoekTupoBaHWe 1 ycTaHOBKa NacCUBHOW

FPM-DU-5091-TCO NPOTUBOMNOXAaPHOW 3aLUUTbl OT NOXapoB NPonuea 1
yrneBogopoaoB Ha Ha3eMHbIX TEXHONMOIMYECKNX 06beKTax

CIV-SU-398-TCO N3rotoBneHvne MeTanmnokoHCTPYKLUA U3 UOAE
KOHCTPYKLMOHHBIX M MPOYMX BMOOB CTamnu

Q-ST-2021 TexHun4yeckne ycrnoBus Ha 2
OypoHabuvBHble OETOHHbIE CBaun

CIV-PU-4841-TCO uo2

YcTaHoBKa 3a0MBHbIX cBal
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TexHonornyeckasa 4actb

AP| 14E CKOpOCTb 3p03un, MUHUMAarbHas CKOPOCTb U Nepenag
[aBneHns Kak Kputepun onpeaeneHus pasmepa
PIM-DU-5138-TCO lMpoekTupoBaHue TpybHOI 06BA3KM 3
A-ST-2008 VicxogHble gaHHbI ANg NPOeKTUPOBaHUS 2
L-ST-2039 MpoekTnpoBaHue otceveHus obopynosaHust u cbpoca 5
JaBneHve
L-ST-2055 HeTanu coeguHeHUn BEHTUNALNOHHOW CUCTEMBI, uo3
OpeHaxa v Kkvn
MexaHu4yeckasn yacTb
PVM-SU-1322-TCO Cocyopl nog paBneHuMem C  nnakvpoBaHmem  un3 | UO2
BbICOKOMErMpoBaHHbIX CNiiaBoB
PVM-SU-4748-TCO Cocyabl nog, gaBneHveM M3 ayCcTeHUTHOW Hepxasetowen | UO3
cTanm
PVM-SU-4750-TCO Cocygbl 13 yrnepogucton ctanu obuwero HasHadveHwus, | U02
paboTatoLme nog AaBreHnem
TAM-SU-967-TCO CsapHble pe3sepByapbl Ans XpaHeHUs HedpTu U0z
A-ST-2025 TexHuyeckne ycrnosus Ha nacnopT Hacoca 0
PMP-SU-4662-TCO YnnoTHMTENbHbIE CUCTEMbI Bana Ans LEeHTPOOEXHbIX | 1
POTOPHBIX HACOCOB
PMP-SU-983-TCO LleHTp06?>KHble HacoCkl AN Ha3eMHbIX 06beKTOB 2
HedTAHON 1 ra3oBon oTpacnu
MpuHUMNBLI  NPOEKTUPOBAHUA  MEXaHU4eCKoW  Y4acTu 0
C-ST-2005
COCY[L0B BbICOKOrO AaBMeHWst U TennoobMeHHNKOB
C-ST-6001 Honycku ansa cocynos, paboTaloLlwmx nog AasreHnemM 0
C-ST-6006 Onopbl 4na TENION30MSLUMM U NOXapo3aLmTbI 0
C-ST-6010 MacnopTHas Tabnuuka Ans cocygos, paboTawowmx nop 1
[aBneHneM u anekTpoHarpesartenemn
C-ST-6020 CtaHgapTHble ONOpHbIE KPOHLUTENHBLI COCY0B 0
C-ST-6029 MaTpybkM cocygoB nog AaBneHMem/TennoobMeHHMKOB 0
KOXyxu/pacnpeakamepbl/gHuULLE CO CTEHKOW TOHbLUE 38 MM
IRM-SU-2634-TCO Tennousonsauma Tpyb, cocygoB w  TennoobmeHHbix | UO1
annapaTtoB
COM-SU-5220-TCO MoKkpbITME N3 antoMuMHMEBON honbrn nog Tennounsonauuio uo2
o6opynoBaHusi u TpybonpoBoaOB U3 HEPXKABEOLLIEN CTanm
IRM-SU-4197-TCO MmMbkas cbeMHas n3onauus uo2
Mopsagok yTBEPXAEHMS METOAMKM CBApPOYHbIX pabor, 1
paspaboTaHHOW NOCTaBLUMKOM, U TpeboBaHUA K KayecTBy
W-ST-2001
CBapHblX WBOB Ha obopygosaHuM w©n  Tpybax,
UCNonb3yemblX Mo AaBreHneM (KpoMe eMKOCTEN)
PIM-DU-5093-TCO lMnaH pacnonoXeHust TEXHOMOMMYECKON YCTAHOBKM MU 0
BHE3aBOACKUX 0O6HEKTOB
TexHunyeckue ycrnoBus Ha nocTaensemble TpyoObl,
L-ST-2009 9
PUTUHIU 1 raHubI
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L-ST-2029 MocTaBnsemble NPOKIagKku 4E

GEN-SU-5209-TCO dnaHueBble Npoknagkn n 60NToBblIE COEAUHEHNSI 1
MsrotoBneHne TpyOHOM 0BBA3KM U3 YIrIepoamucTomn

PIM-SU-2505-TCO uo2
cTanm

COM-PU-4738-TCO BHyTpeHHMe NoKkpbITUSA 0

COM-SU-4743-TCO HapyXHble NoKpbITUS uo4

COM-SU-5191-TCO CucteMbl NOKpPLITUSA 3E

Tpy6onpoBoaHas 4yacTb

PIM-SU-5112-TCO Knaccbl matepuanos Tpy6onpoBonos 4

L-ST-2056 HeTtanbHasa cneumdukaunsa TpybonpoBoAOB MO Kaccam

GEN-SU-5209-TCO dnaHueBble NPoKagky 1 6oNToBbIE COEAUHEHUS 1

PIM-SU-2505-TCO TeXHMq§CKme ycnosusi Ha u3rotosnewxne | o,
TpyGHOWM OBBSI3KM N3 yrnepoamncTon cranm

PIM-DU-5138-TCO MpoekTnpoBaHue TpyGHON 06BSA3KM 3

PIM-DU-5153-TCO TexHnyeckne ycnoBusi Ha TpyOHbIe Onopbl 1

PIM-SU-5104-TCO 3akynka knanaHoB

L-ST-2014 Bpesku B cuctemy TpybonpoBoaos
TexHn4Yeckne ycrnoBusA Ha TEXHOMOTMYECKYH YCTaHOBKY,

W-8T-2025 N 1
TpyOHyto 06BA3Ky, [NCTO n HepaspyLlaloLWnii KOHTPOIb

PIM-SU-3541-TCO TexHnyeckne Ha rmgpocTaTuieckne UCNbITaHNS HAa3eMHbIX 2
Tpy6ONpOBOOHbBIX CUCTEM

X-000-L-PRO-0001 Mpoueaypa NPOBEAeHMA rMApPOCTaTUYECKOTO MCTbITaHNS 3
Tpy6onpoBOOHON CUCTEMBI

COM-SU-5191-TCO CucteMbl NOKpbLITUSA 3E

COM-SU-4743-TCO HapyxHoe nokpbiTue uo4
Tennounsonsumsa ang ropsunx Tpyéonposoos,

IRM-SU-1381-TCO P pyborP uo3
COCyo0B 1 Ten006MEHHUKOB

AnekTpuyeckas 4acTb

ELC-DU-5135-TCO O6uiee  yCTPOMCTBO  9MEKTPOYCTaHOBOK  HaseMHbix | U0S
COOpPYXeHU

ELC-SU-1207-TCO PacnpegenuTenbHbIn LWWT HU3KOTO HanpsKeHns uo1

ELC-SU-1675-TCO MOHTax aneKkTpoTeXHMYECKOro 060pyaoBaHUSA uo2

ELC-SU-2469-TCO WMcnbiTaHne nsonsaumm 3nekTpoobopynoBaHUS 1
BbINPSIMIEHHBIM HaMNPs>KEHNEM

ELC-SU-4377-TCO lMepeyeHb cTaHgapTHOro ANEKTPOMOHTaXKHOIo 1E
obopynoBaHusi

ELC-SU-4744-TCO KoHTponbHasa npoBepka u nyckoHanagka anekTpocmMcTem uo1

ELC-SU-6032-TCO CunoBble 1 KOHTpOIbHbIE kabenu Ha HanpsikeHne 0o 36 kB | U03
no craHgapty MOK

Page 35 of 74




093-0000-RGL-RAP-20008-01

Revision / Pepgakuus K01

ELC-SU-6030-TCO BbICOKOBOMbTHbIE  pacnpegenuTenbHble  YCTPOWCTBA MU 3
annapaTypa ynpaBneHus  anekTpoasBuratensiMu B
cooTtBeTcTBUM ¢ MAK

0O-ST-2012 MprHUMNbI KNaccuduKkaLumMm onacHbIX 30H 2

TB-118 OpraHusauunoHHble  MeponpusaTtus,  obecneumsatowme | 2014
BesonacHocTb paboT B 3NEKTPOYyCTaHOBKaX W OXPaHHOW
30He anekTpuyeckux ceten TLO

Yactb KUM

015-000-ITM-SPE- Hymepaums n kogupoBska Co4

TCO-000-00002-01 ymepau AP

FPM-DU-1501-TCO TpeboBaHuA K pa3MeLLeHN0 aTYMKOB OOHapYyXeHUs y
nokapa v rasa.

ICM-SU-4929-TCO MpnBopHoe ocHalleHne 6noyHoro obopyaoBaHUs 1E
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BOAb! ycTaHoBKa 740

Crart
JokymeHT Ne HasBaHue Pep. c peg Data
TexHonorn4yeckas 4actb
3apepx
010-0730-BBB-PID-20001-01 Sxelvla TpybONpoBOAOB U Kl{lﬂ. 3agep | 3apepx Kap
CTaHOBKa NPOMbIBKM BOAOM Xka Ka
3agepx
020-0730-BBB-PID-20001-01 Sxema TpyGONpoBoaos 1 KI{II‘I. 3agep | 3agmepx Kap
CTaHOBKa NPOMbIBKM BOOOM Xka Ka
3agepx
023-0730-BBB-PID-20001-01 Cxema TpybonpoBOAOB U Kl{lﬂ. 3agep | 3apepx Kap
YcTaHoBKa NPpOMbIBKM BOOOM Xka Ka
Cxema Tpy6onposoos 1 KA. 3apepx
2-900_3-B-3216-223114 YcraHoeka 700. OQHeprocpeacTea 3:(.?(.2;) Saﬁsz( Kap
WDM, WD, WU, FMP
Cxema Tpy6onposoaos n KA. 3apepx
2-900_3-B-3216-223114D YcraHoeka 700. OQHeprocpeacTea S;ﬂ:p Saﬂ,:px( Kap
WDM, WD, WU, FMP
Cxema Tpy6onposoaos n KA. 3apepx
2-900_3-B-3213-223114 YeraHoska 700. DHEprocpe/cTsa: 3:5(‘:"’ 3af(‘:p"< Ka
BD, BF, BFH
Cxewma Tpy6onposogos n KA. 3apepx
2-900_3-B-3213-223114D YcTaHoska 700. SHeprocpeacTsa: Sj(f(‘:p Saﬂ:p”‘ o
BD, BF, BFH
2N R i Cxema Tpy6onposoaos 1 KU, 3anep | 3agepx | amepx
2-730-B-2003-223114 Mopkntouennsa PU-731.2/PU-735.2 KKa Ka Ka
2anR. i Cxema Tpy6onposoaos n KA. 3agep | 3amepx | amepx
2-730-8-2003-223114D MoakntoveHus PU-731.2/PU-735.2 XKa Ka Ka
Cxewma Tpy6onposogos n KA.
1-730-B-2003-223114 KoHTakTop/cenapatop yaaneHus 3;’3;" Saﬂgp"( Saﬂ:p"(
MepKanTaHoB 13 nponaHa
Cxema Tpy6onposoaos n KA. 3apep | 3apepx | 3amepx
1-730-B-2003-223114D KoHTakTop/cenapaTop yaanexHus )KKap Kap Kap
MepKanTaHoB 13 NponaHa
1-730-B-2006-223114 Cxewma Tpybonposoaos n KA. 3agep | 3apepx | 3apepx
Konnektopbl npoayBku 1 dakena Xka Ka Ka
1-730-B-2006-223114D Cxema TpyGonposoaos n KA. 3anep | 3agmepx | 3a;mepx
KonnekTtopkl Npoaysku 1 dhakena KKa Ka ka
2.730-B-2006-223114 Cxema Tpy6onposogos n KA. 3anep | 3apepx | 3apepx
KonnekTtopkl Nnpoaysku 1 dhakena KKa ka ka
2-730-B-2006-223114D Cxema Tpy6onposogos n KA. 3anep | 3apepx | 3apepx
Konnektopbl npoayBku 1 hakena xKa ka Ka
Cxema Tpybonposoaos n KA. 3ane 3anepx | 3agepx
1-700-020-223114 NononHMTenbHbLIN KOHTYP XONOoAHON )KKap Kap Kap
BOAbl ycTaHoBKa 740
Cxema Tpy6onposoos 1 KA. 3apep | 3agepx | 3apepx
1-700-020-223114D HononHMTenbHbLIN KOHTYP XONOAHON ),(Kap Kap Kap
BOAbl ycTaHoBKa 740
Cxema Tpy6onposoaos n KA. 3apep | 3apepx | 3amepx
2-700-020-223114 [lononHUTENbHbLIN KOHTYP XOMOAHON )KKap Kap Kap
BOAb! ycTaHoBKa 740
2-700-020-223114D [lononHUTENbHbLIN KOHTYP XOMOAHON KKa Ka Ka
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Craty

KyMeHT Ne HasBaHu Pen. T
Hokyme asBaHue en. | . pen. Hata
MexaHunyeckas 4yacTb
010-0730-V\/V-DSH-20001-01 Tabnuua AaHHbIX AN ©noka 3apep | 3apepx | 3apepx
BOASIHOM NPOMbIBKM KTr-1 Xka Ka Ka
020-0730-VVV-DSH-20001-01 Tabnuua AaHHbIX AN 6noka 3apep | 3apepx | 3apepx
BOASIHOW NPOMBbIBKM KTH1-2 Xka Ka Ka
023-0730-VVV-DSH-20001-01 Ta6nv|u,zi AaHHbIX Anga 6noka 3apep | 3apepx | 3agepx
BOASIHOW NPOMBbIBKM KTM-2.3 XKa Ka Ka
015-0000-PUR-SDL-20039-01 MepeyeHb TpeboBaHWI K JaHHBIM 3apep | 3agepx | 3agepx
nocrasLymKa Xka Ka Ka
010-0730-VVV-LAY-XXXXX-01 Cxema pacnonoxeHus 3apep | 3agepx | 3agepx
MexaHun4yeckoro obopyaoBaHms KTn-1 Xka Ka Ka
020-0730-VVV-LAY-XXXXX-01 Cxema pacnonoxeHus 3apep | 3agepx | 3agepx
MexaHn4yeckoro obopyaoBaHms KTn-2 | Xka Ka Ka
Cxema pacnonoxeHus 3ape 3aneox | 3anepx
023-0730-VVV-LAY-XXXXX-01 MexaHn4yeckoro obopyaoBaHus KTri- Acp Acp Aep
2.3 Xka Ka Ka
Cxema MexaHN4ecKoro 3ape 3aneox | 3amepx
010-0730-VVV-LAY-XXXXX-01 | nogbema/norpy3ouHo-pasrpy3ouHbix | —oncP | SaAep AP
Xka Ka Ka
pabot kT -1
Cxema MexaHn4ecKkoro 3ame 3ameox | 3amepx
020-0730-VVV-LAY-XXXXX-01 | nogbema/norpy304HO-pasrpy304HbIX Acp Acp Acp
Xka Ka Ka
pabort -2
Cxema MexaHn4eckoro 3ame 3aneox | 3anepx
023-0730-VVV-LAY-XXXXX-01 | noabema/norpysouHo-pasrpy3ouHbix | —oneP | Sanep Acp
Xka Ka Ka
pabort -2.3
Tpy6onpoBoabl
) e ) ) naH pacnonoxeHus 3apep | 3agepx | 3agepx
010-0700-LLL-GAD-20015-01 Tpybonpoeogos. KTJ1 1 — Y700 XKa Ka Ka
) e ) ) MnaH pacnonoxeHusi 3agep | 3apepx | 3apepx
010-0700-LLL-GAD-20016-01 Tpybonposogos. KTJT1 1 — Y700 XKKa Ka Ka
) e ) ) MnaH pacnonoxeHusi 3agep | 3apepx | 3apepx
010-0700-LLL-GAD-20017-01 Tpybonposogos. KTJT 1 — Y700 XKa Ka Ka
010-0700-LLL-JPK-20002-01 Pabouunii naket. KTJ1 1 — Y700 3agep | 3apepx | 3apepx
Xka Ka Ka
010-0700-LLP-RPL-20001-01 MnaH Tpaccol. KT 1 - Y700 3agep | 3apepx | 3apepx
Xka Ka Ka
) T ) ) MnaH pacnonoxeHusi 3agep | 3apepx | 3apepx
020-0700-LLL-GAD-20015-01 Tpybonpoeogos. KTJ1 2 — Y700 XKa Ka Ka
) e ) ) MnaH pacnonoxeHus 3apep | 3apepx | 3apepx
020-0700-LLL-GAD-20016-01 Tpybonposogos. KTJ1 2 — Y700 XKa Ka Ka
) e ) ) MnaH pacnonoxeHus 3apep | 3apepx | 3apepx
020-0700-LLL-GAD-20017-01 Tpybonposogos. KTJ1 2 — Y700 XKa Ka Ka
020-0700-LLL-JPK-20002-01 Pabouuit naket. KTJ12 — Y700 3agep | 3agepx | 3apepx
Xka Ka Ka
020-0700-LLP-RPL-20001-01 MnaH Tpaccel. KT 2 — Y700 S;ﬁgp Saﬁgpx( Saﬁ:px(
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No 2

o
OokymeHT Ne HasBaHue Pen. ¢ pen. ODaTta
MnaH pacnonoxeHusi 3apgep | 3apepx | 3apepx
023-0700-LLL-GAD-20003-01 Tpy6onposoaos. KT/ 2.3 — Y700 XKa Ka Ka
) T ) ) MnaH pacnonoxeHusi 3apgep | 3apepx | 3apepx
023-0700-LLL-GAD-20004-01 Tpybonpoeogos. KTJ1 2.3 — Y700 XKa Ka Ka
) T ) ) MnaH pacnonoxeHusi 3apgep | 3apepx | 3apepx
023-0700-LLL-GAD-20005-01 Tpybonpoeogoe. KTJ1 2.3 — Y700 XKa Ka Ka
023-0700-LLL-JPK-20001-01 Pabouunit naket. KTJ12.3 — Y700 3apep | 3apepx | 3agepx
*Ka Ka Ka
023-0700-LLP-RPL-20001-01 MnaH Tpaccel. KTN 2.3 — Y700 3agep | 3apepx | 3apepx
*Ka Ka Ka
) e ) ) MnaH pacnonoxeHus 3apep | 3agepx | 3agepx
093-0700-LLL-GAD-20022-01 Tpyb6onposogos. KTI 2.3 — Y700 KKa Ka Ka
lMepeyeHb ToYEK BPEe3OK.
093-0000-LLL-TIE-20002-01 P P Sanep | 3apepx | 3anepx
KTN 2.3 -Y700 XKa ka Ka
CTtpouTenbHasa 4yacTb
010-0700-SSS-SPL-20002-01 Mnan nnowaakn. KTJ1 1 - Y700 3agep | 3apepx | 3apepx
XKKa Ka Ka
020-0700-SSS-SPL-20001-01 Mnan nnowaakn. KTJ12 - Y700 3apgep | 3apepx | 3apepx
XKKa Ka Ka
023-0700-SSS-SPL-20001-01 [MnaH nnowagakn. KTJ12.3 - Y700 3agep | 3apepx | 3apepx
xKKa Ka Ka
1-700-A-01-223114 [naH nnowagkn. YctaHoBKa 3apgep | 3apepx | 3apepx
pasgenenus rasa ycraHoska 700 XKa Ka Ka
2-700-A-03-223114 MnaH nnowagku. YctaHoBKa 3apep | 3apepx | 3apepx
pasgeneHund rasa ycraHoska 700 XKa Ka Ka
MnaH nnowapgku. YctaHoska 700.3. 3ame 3aneox | 3anepx
2-700_3-A-6101-223114 Fa3oBas ycTaHoBKa (loro-3anaaHas ACp | Janep Acp
*Ka Ka Ka
30Ha)
CxeMa CcTpounTerbHbIX CTanbHbIX 3ane 3anepx | 3amepsx
010-0700-MMM-LAY-20011-01 KOHCTpYyKUMiA. TpyOHasa acTakaga Aep Aep Acp
PR1 XKKa Ka Ka
CxeMa CcTpouTerbHbIX CTanbHbIX 3ape 3aneox | 3anepx
020-0700-MMM-LAY-20011-01 KOHCTpyKUMi. TpybHasa acTakaga AEP AEP Aep
PR1 XKKa Ka Ka
Cxema CTpouTerbHbIX CTanbHbIX 3ape 3aneox | 3anepx
023-0700-MMM-LAY-20002-01 KOHCTpyKUMi. TpybHasa acTakaga AEP AEP Aep
PR1 XKKa Ka Ka
010-0700-QQQ-LAY-20007-01 Cxema cdyHgameHTa. PyHgameHt F1 | 3agep | 3agepx | 3agepx
XKKa Ka Ka
020-0700-QQQ-LAY-20002-01 Cxema dyHoameHTa. dyHpameHT F1 | 3agep | 3agepx | 3agepx
XKKa Ka Ka
023-0700-QQQ-LAY-20001-01 Cxema dyHoameHTa. dyHpameHT F1 | 3agep | 3agepx | 3agepx
*Ka Ka Ka
AneKTpu4yeckKasa 4acTb
1-3300-P-5004-223114 OpHonnHeHas cxema. 3apep | 3apepx | 3agepx
PI-1.2 380B PacnpenyctponcTso KKa Ka Ka
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Craty

OokymeHT Ne HasBaHue Pen. ¢ pen ODaTta

2-3300-P-5013-223114 OpHornuHenHas cxema. 3apgep | 3apepx | 3apepx
Pr1-2.2, 380B, PY No.2 Xka Ka Ka

2-700-P-6124-223114 OpHonuHenHas cxema. 3agep | 3apepx | 3apepx
KTJ1-2, Y-700, 380B, 700-PDB- XKa Ka Ka

29111

2-700_3-P-3756-223114 OpHonuHerHas cxema. 3apep | 3agepx | 3agepx

KTI2.3 NaxHens OCB. 380B, LP- KKa Ka Ka
0703

2-700_3-P-5086-223114 OpHonuHeHas cxema. 3apep | 3agepx | 3agepx

KTI2.3, 380B PL O6orp. THP- XKa Ka Ka
0700.3A-3F

2-3300-P-5090-223114 OpHonnHerHas cxema. 3ane 3apepx | 3agepx

PI1-3.1, Pacnpegwwmt 660B, SB-013- Aep Ka Ka
3 Xka

010-0700-PPP-LAY-20010-01 Cxembl Tpacchl kabens. KTJT 1 - 3agep | 3apepx | 3apepx
Y700 XKa Ka Ka

020-0700-PPP-LAY-20011-01 Cxembl Tpacchl kabens. KTJ1 2 - 3apgep | 3apepx | 3apepx
Y700 XKa Ka Ka

023-0700-PPP-LAY-20005-01 Cxembl Tpacchl kabens. KTI 2.3 - 3apgep | 3apepx | 3apepx
Y700 Xka Ka Ka

1-001-P-5014-223114 Cxembl Tpacchl kabensa. YOC KTJ11 | 3agep | 3agepx | 3agepx
(3anapn) XKa Ka Ka

1-001-P-5015-223114 Cxembl Tpacchl kabensa. YOC KTJ11 | 3agep | 3agepx | 3agepx
(BocTok) Xka Ka Ka

1-3300-P-5542-223114 KTI-1, MogctaHuus PIi-1 3apep | 3apepx | 3agepx
Xka Ka Ka

2-002-P-5002-223114 Cxewmbl Tpaccel kabensa. YOC KTJ12 | 3agep | 3agepx | 3agepx
(3anapn) XKa Ka Ka

2-3300-P-5005-223114 Cxewmbl Tpacchl kabens. YOC KT 2 | 3apgep | 3agepx | 3apgepx
MopctaHuusa Pr-2.1 u PN 2.2 KKa Ka Ka

2-730_3-P-5038-223114 CxeMbl Tpacchl kabens. NctouHnkn | 3apep | 3apepx | 3agepx
NUTaHUs ¢ NoacTaHLMK Xka Ka Ka

010-0700-PPP-LAY-20011-01 Cxema 3aszemneHud. KTI1 1 - Y700 3apep | 3apepx | 3agepx
Xka Ka Ka

020-0700-PPP-LAY-20012-01 Cxema 3aszemneHusd. KTI1 2 - Y700 3agep | 3agepx | 3agepx
Xka Ka Ka

023-0700-PPP-LAY-20006-01 Cxema 3aszemnenus. KTJ12.3 - Y700 | 3apgep | 3agepx | 3agepx
Xka Ka Ka

010-0700-PPP-LAY-20009-01 Cxema ocBelleHusa. KTJ1 1 - Y700 3apgep | 3apepx | 3apepx
Xka Ka Ka

020-0700-PPP-LAY-20010-01 Cxema ocBelleHusa. KT 2 - Y700 3apgep | 3apepx | 3apepx
Xka Ka Ka

023-0700-PPP-LAY-20004-01 Cxema ocBelennsa. KTJ 2.3 - Y700 | 3agep | 3agepx | 3agepx
Xka Ka Ka

1-200_1-P-5160-223114 KabGenbHbil XXypHan 3apep | 3apgepx | 3agepx
Xka Ka Ka

2-300_2-P-5053-223114 KabGenbHbili XXypHan 3apep | 3apepx | 3apepx
Xka Ka Ka
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TaT
OokymeHT Ne HasBaHue Pen. Spaeg ODaTta

2-3300-P-5019-223114 KabenbHbIl xxypHan 3apgep | 3apepx | 3apepx
Xka Ka Ka

2-700-P-5018-223114 KabGenbHbil xXypHan 3apep | 3apepx | 3apepx
Xka Ka Ka

2-700_3-P-5010-223114 KabGenbHbIl xxypHan 3apep | 3apgepx | 3agepx
Xka Ka Ka
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1.0 INTRODUCTION

This document is a Regulatory Approval Package for project “U700 Water Wash Skid Installation” aimed at

installation of a new propane wash skid at process trains of U700 of KTL-1, KTL-2, and KTL-2.3 (Train 5).

The Project is developed in compliance with requirements of current RoK technical regulatory documents, TCO

specification, and TCO safety requirements that ensure safe operation of the designed facility.

The objective of this documentation package is to provide information to the state regulatory agencies for
approval as per the established procedure and, upon approval, to obtain a permit for performing construction
and installation works in accordance with SN RK 1.03-00-2011 “Construction operations. Organization of

Construction of Plants, Buildings and Facilities”.

1.1  Abbreviations and Definitions
TCO Tengizchevroil — owner and operator of the plant and project equipment/ facilities.
KMGP Engineering Contractor
SUPPLIER The contractor on design, fabrication and supply of new equipment
RoK The Republic of Kazakhstan
DCS Distributed Control System
ESD Emergency Shutdown
F&G Fire and Gas
HSE Health, Safety, and Environment
IEC International Electrotechnical Commission
KTL KTL Plant
LCR Local Control Room
LLP Limited Liability Partnership
LTCS Low Temperature Carbon Steel
LV Low Voltage
MTO Material Take-Off
OoPz Operational Process Zone
PUE Electrical installation code
RP Distribution Substation
SWGR Switchgear
WWS Water Wash Skid

Page 44 of 74




093-0000-RGL-RAP-20008-01 Revision / Pegakums K01
2.0 GENERAL
21 Project Background

The project is developed based on the following:
e Contract # 1296892 between Tengizchevroil LLP and KMGP LLP
e Design Assignment
¢ Results of topographic and geological site surveys completed by Beksol LLP in 2022—-2023.

The project has been designed in compliance with the current RoK regulatory, technical and environment
protection regulations and TCO corporate HSE procedures aimed at ensuring safe operation of the designed
facility.

2.2 Location of the Facility Under Design

Industrial facilities covered by this Project are located within the existing KTL Plant area.

Tengiz field is situated in the Western Kazakhstan and was discovered in 1979. It is one of the World’s deepest
and largest oil field.

Tengizchevroil LLP was established following the agreement between the RoK Government and Chevron
Corporation in 1993 for Tengiz field development.

Tengizchevroil LLP is situated within the licensed area of 2500 sq. km or 1600 sq. miles, which includes Tengiz
field and smaller (but rich in oil reserves) Korolev deposit and a few prospective reserves for geologic
exploration.

2.3 Project Summary

At KTL-1/2/2.3, propane from the COS removal system enters Thiolex Fiber-Film TM contactors F-770.1/2/3,
which are installed on separators F-762.1/2/3, from the top, where it passes through narrow spaces between
fibers and contacts regenerated caustic that wets them. Mercaptans are converted to caustic solution in the
process. Regenerated caustic under control of 10/20/23-FIC-730210 is supplied via valve 10-20/23-FV-730210
to contactor F-770.1/2/3 and flows down along the fibers to separator F-762.1/2/3. Alkali phase accumulates
in the bottom section of the separator because of the difference in density. Treated propane exits the upper
section of the separator and flows to dryers R-730.1/2/3 and R-731.1/2/3.

Traces of caustic remain in the propane, so the KTL Merichem propane treatment unit is not designed to meet
the test method requirements for sales propane of new RoK standard GOST 20448-2018. The new test method
is 10 times more sensitive than the previous method. As per process data, the minimum concentration is
around 4 ppb, and the maximum concentration is around 40 ppb.

TCO has initiated a project for installation of Water Wash Skids to be supplied by Merichem for propane
treatment and removal of caustic residues and compliance with the requirement of the RoK GOST standard.
Propane is treated by means of a fiber-film membrane in the contactor for removal of caustic contaminants. A
propane flow containing caustic enters the upper part of the contactor where it contacts with metal fibers of the
membrane that are wetted by recycled water. Treated propane leaves the contactor and enters the main tank,
from where it rises above because of the density difference. Caustic caught by wash water enters coalescer
where water droplets are separated. The caustic water solution settles at the bottom of the separator tank,
from where it is recirculated back to the upper part of the contactor by pumps with flow control. Mesh strainers
installed in the recirculation loop remove all particulate matters. Fresh water is provided continuously by means
of make-up pumps. Spent water is removed while monitoring caustic content. Use of a fiber membrane with a
large surface area provides effective caustic removal in accordance with the requirements.

The engineering scope includes the following equipment and activities for each location (KTL-1, KTL-2, and
KTL-2.3 [Train 5]):

o Installation of a Merichem Water Wash Skid for removal of residual caustic from propane, which
includes the following:

e A propane wash water separator

e A propane wash water contactor
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¢ A high pressure coalescer

o A makeup water pump

e Wash water recirculation pumps

e Safety and control valves.
e Installation of a new caustic settler for caustic draining (Hold 1)
e Installation of an emergency shower

¢ Installation of new piping for propane, flare, blowdown, caustic drainage, demineralized water lines,
and utility systems.

. Provision of power supply for operation of the pumps and electric trace heating
. Installation of Instrumentation devices
e Installation of gas detection and fire alarm devices

o Replacement of existing outdoor transformers with explosion-proof transformers.
2.4 Criticality Rating of the Facility Under Design

Criticality rating of this facility is accepted as | — normal, technically complicated as per Regulations determining
the general classification of buildings and facilities for technical and (or) technologically complicated facilities,
approved by order #165 of the Minister of National Economy of the Republic of Kazakhstan as of 28th of
February 2015 (with amendments and revisions as of 20.12.2016).

3.0 FACILITY PLOT PLAN

3.1 Region and Construction Site Characteristics

The new facilities are located within Tengiz field.
Tengiz field is located in Zhylyoi region, Atyrau oblast of the Republic of Kazakhstan.

The district center Kulsary, located 110 km away from the field, is also the nearest railway station connecting
Tengiz Rotational village, Shanyrak Village, and TCO village with other regions of Kazakhstan.

The center of the oblast, Atyrau city, is located 350 km away from the Tengiz field and can be reached by an
asphalt highway, railroad, and special air flights.

The climate in the region is markedly continental and arid. This is characterized by the marked contrast
between day and night temperatures, winter and summer temperatures, and in the rapid transition from winter
to summer with a short spring season. Region main features are as follows: limited rainfall, limited snowfall,
severe snow blows, dryness of air and soil, intense evaporation processes, and an abundance of direct
sunlight. Winters are cold but not prolonged. Summers are hot and fairly prolonged.

The main climatic conditions for the area are provided in Table 3.1.1 as per SP RK 2.04-01-2017, TCO
specification A-ST-2008.

Table 3.1.
Parameter Value
1. Average annual ambient temperature +9.4°C
2. Absolute minimum ambient temperature -36.2 °C
3. Absolute maximum ambient temperature +44.7 °C
4. Maximum design temperature +60 °C
5. Minimum design temperature -40 °C
6. Black body thermal radiation: +75°C
7. Average annual wind speed during heating season 5.3 m/sec
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Parameter Value
8. Wind category V1
9. Maximum wind speed 40 m/sec
10. Ice category for the area Il
11. Standard ice thickness 5 mm
12. Barometric pressure 1019.4 hPa
13. Maximum annual relative humidity 83 %
14. Minimum annual relative humidity 40 %
15. Annual precipitation level 200 mm
16. Snow category I
17. Maximum snow cover depth 26 cm
18. Standard soil freeze depth 1.5m
19. Climatic category for construction Vi
20. Road climatic zone V3
21. Humidity area 3
Notes:

1. Wind category for the area — V (SP RK 2.04-01-2017, A-ST-2008)

2. lce category for the area — Il

3. Climatic category for construction — IV (SP RK 2.04-01-2017, A-ST-2008)
4. Road climatic zone —V (SP RK 3.03-101-2013, Attachment B).

Absolute elevations within the site area vary from minus 23.15 to minus 23.40 m.
The ground water depth is within the range of 1.5 m from the ground surface.
Normative freeze depth for clay loams and clays: 1.24 m.

Normative freeze depth for sandy clays, fine sands and sandy silts: 1.5 m.
3.2  Site Planning Solutions

New facilities are arranged in accordance with TCO specifications requirements, considering the existing
infrastructure, construction recommendations and as per SN RK 3.01-03-2011, SP RK 3.01-103-2012, and
other regulatory codes effective in the RoK.

3.3 Topography Arrangement
The territory of the KTL1,2,3 (Train 5) area is laid out with consideration of climate conditions, construction and
process requirements.
Grade elevations of designed facilities are cross referenced.
Rainfall runoffs from site surface are collected in lower areas.
The arrangement of the existing topography includes alignment of elevations of the designed facilities and
surrounding area.

3.4  Utility Systems
Utility systems are designed to be tied in with the new and existing facilities. Both underground and
aboveground installation of the utilities is envisaged.

See relevant sections for the details of utility systems.

3.5 Technical and Economic Indexes
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# | Description UoM Value %

1 | Site area ha 0,46 100
2 | Construction footprint m? 660 14
3 | Concrete paved / motor roads area m? 2000 43

4.0 PROCESS ENGINEERING SOLUTION
4.1 Process Overview

At KTL-1/2/2.3, propane from the COS removal system enters Thiolex Fiber-Film TM contactor F-770.1/2/3,
which is installed on separator F-762.1/2/3, from the top, where it passes through narrow spaces between
fibers and contacts regenerated caustic that wets them. Mercaptans are converted to caustic solution in the
process. Regenerated caustic under control of 10/20/23-FIC-730210 is supplied via valve 10-20/23-FV-730210
to contactor F-770.1/2/3 and flows down along the fibers to separator F-762.1/2/3. Alkali phase accumulates
in the bottom section of the separator because of the difference in density. Treated propane exits the upper
section of the separator and flows to dryers R-730.1/2/3 and R-731.1/2/3.

Traces of caustic remain in the propane, so the KTL Merichem propane treatment unit is not designed to meet
the test method requirements for sales propane of new RoK standard GOST 20448-2018. The new test method
is 10 times more sensitive than the previous method. As reported by a Unit Process Engineer, the minimum
concentration is around 4 ppb, and the maximum concentration is around 40 ppb.

4.2 Water Wash Skid description

New water wash skid by Merichem company will be designed and installed in Tengiz field at KTL Plant. Skid
consists of horizontal vessel, vertical implemented contactor which is called Fiber Film and operation
monitoring instruments. Four pumps will be supplied by vender.

4.3  Unit Operation

Propane from mercaptan removal separator via 4” pipeline enters to the unit from the top side to Fiber Film
Contactor and demineralized water inflow to the same contactor via metric pump where is performing high
quality mass transfer. Four pumps will be installed. Two pumps are for make-up of demin water (1 back-up)
and 2 pumps for water recycle process (1 back-up). During the process, water wash off the significant amount
of caustic and accumulates at the bottom of the horizontal pressure vessel. Then accumulated water
continuously applying again to the contactor via recycle stream. There is additional make up water stream to
keep some amount of water at the vessel which is roughly 0.05 - 0.5 m3/h. Respectively, same amount of
water will be discharged via 2” line to the drain unit at plant which will be utilized. Treated propane will be
connected to the 4" existing propane header which is going to the drying system.

On new skid considered two lines for 8” flare header and 2” blowdown. During the overpressure or emergency
case, there is elaborated two pressure safety valves (PSV), one is main, second as back-up. In case of
maintenance of the skid, blowdown line will be used for removing the pressure and purge using nitrogen. Rest
of the water on vessel, pumps and instruments will be discharged by gravity to the drain sump.

New designing Water Wash Skid operates at temperature 54 °C and pressure 26 barg. The main sources for
the unit are propane with NaOH concentration and demineralized water.

Water Wash Skid is required to get a NaOH concentration less than 0.004 ppmw at treated propane in
accordance with new RoK GOST standard.

Note: Water wash skid technical and operating characteristics are same for all locations at KTL-1/2/2.3

The engineering scope includes the following equipment and activities for each location (KTL-1, KTL-2, and
KTL-2.3):

. Installation of new skid for removal of residual caustic from propane, which includes the
following:

» Propane water wash separator
» Propane water wash contactor

» High density coalescer

Page 48 of 74



093-0000-RGL-RAP-20008-01 Revision / Pegakumns K01

» Make-up water pump
» Water wash recirculation pumps

» Pressure safety and control valves

. Installation of a new caustic sump for caustic draining
. Installation of safety shower
o Installation of new piping for propane, flare, blowdown, caustic drainage, demineralized

water and utilities lines.

The tables below provide main process data for the propane stream in KTL-1/2/2.3.
4.4 Process data

NaOH concentration in the inflow propane is around 1-10 ppm in normal operation, during the upset
conditions, it will be reached to 100 ppm.

Process Parameters
Description Propane after COS and RSH removal
Vapor fraction 0.00
Temperature °C 541
Pressure bar 24.6
Molar Flow kgmol/hour 594.2
Mass Flow kg/hour 26200
Enthalpy kW 531
Density kg/m3 437.94
Molar weight 44.09
Specific heat kJ/kg*°C 3.411
Thermal conditions W/m-°C 0.078
Viscosity cP 0.075
Compressibility Z 0.09

Composition

H20 kgmol/hour 0.67
Nitrogen kgmol/hour 0.00
H2S kgmol/hour COS+H2S 1 ppmw max.
COo2 kgmol/hour 0.00
Methane kgmol/hour 0.00
Ethane kgmol/hour 10.83
Propane kgmol/hour 570.94
i-Butane kgmol/hour 10.09
n-Butane kgmol/hour 1.69
i-Pentane kgmol/hour 0.00
n-Pentane kgmol/hour 0.00
Cyclopentane kgmol/hour 0.00
2-Mpentane kgmol/hour 0.00
n-Hexane kgmol/hour 0.00
Mcyclopentane kgmol/hour 0.00
Cyclohexane kgmol/hour 0.00
2-Mhexane kgmol/hour 0.00
n-Heptane kgmol/hour 0.00
Mcyclohexane kgmol/hour 0.00
COS kgmol/hour COS+H2S 1 ppmw max.
M-Mercaptan kgmol/hour Total sulfur 30 ppmw max.
E-Mercaptan kgmol/hour Total sulfur 30 ppmw max.
nPMercaptan kgmol/hour Total sulfur 30 ppmw max.
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nBMercaptan kgmol/hour Total sulfur 30 ppmw max.
Total kgmol/hour 594.23

. Note: The parameters provided above are the same for KTL-1, KTL-2, and KTL-2.3.

Also, project is considering new utility station and safety shower. Utility station consists of nitrogen, water, air,
low pressure steam and condensate drain line. Safety shower will be feed up with potable water. Overall, six
new utility lines will be installed. New utility station is required to serve the new skid.

There are no emissions during unit operation. Overpressure emergency case will be mitigated using flare
header. Possible leakage will be headed to new sump or underground sewage line.

5.0 MECHANICAL

The mechanical design scope includes the following:
e Selection of equipment
e Material handling
e Installation of equipment

e Commissioning activities
5.1 Selection of equipment

This equipment was selected with client's needs, optimization of existing process, and the possibility of
connection in mind. Selection, procurement, and specifications were approved by the TCO Project Team, TCO
Reliability Group, and TCO Operations. The purchased equipment shall conform to 010-0730-VVV-DSH-
20001-01, 020-0730-VVV-DSH-20001-01, 023-0730-VVV-DSH-20001-01 and 015-0000-PUR-SDL-20039-01.

The main mechanical equipment included in the WWS:
¢ AQUAFINING FFC Plus Contactor — 1 pce.
e Process Water Basket Strainers — 2 pcs.
¢ High Density Coalescer — 1 pce.
e AQUAFINING Separator Vessel — 1 pcs.
e Water Recirculation Pumps — 2 pcs.

e Make up Water Pumps — 2 pcs.

The vendor will provide the propane treatment Water Wash Skid as a modular structure. The scope of supply
includes all the above-listed equipment and all other equipment, instruments, structural supports, materials,
and labor for fabrication required for the modular systems.

The vendor shall select the equipment as per process requirements and TCO requirements.

Main technical specifications of the WWSs are as follows:

e Size: Length — 13700 mm, width — 4300 mm, height — 4300 mm (the dimensions may change slightly
after the detailed design)

e Capacity: 59 mh

e Design pressure: 34 barg

e Operating pressure: 26 barg
e Design temperature: 100 °C
e Operation temperature: 54 °C

e Design service life: 25 years

For equipment process data, refer to item 4.0.
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5.2  Material handling

The water wash skids shall be moved by lifting equipment, ropes or chains properly selected as per safety
regulations and attached to rotating lifting eyes on the unit. This unit shall be lifted in a horizontal position.
Lifting activities will be performed as per CIV-SU-4782-TCO.

5.3 Installation of equipment

As part of this project, it is planned to install three water wash skids (010-0730-PU-039, 020-0730-PU-039,
and 023-0730-PU-039) at three areas (KTL-1, KTL-2, and KTL-2.3 respectively). The equipment will be
installed on a prepared foundation capable of carrying its full load. After that, installation of piping, connection
to power supply network, adjustment of instruments will be performed.

5.4 Commissioning activities

The vendor will provide the following mandatory services on site for initial startup and commissioning.
e Mechanical System Checkout Prior to Startup (Pre-commissioning) — to inspect the system after or
near the completion of construction.
e Startup and Commissioning — to assist the refinery personnel in startup of the unit.
e Acceptance Test (Performance Test) — to monitor unit performance and advise the refinery
personnel during the testing.

6.0 INSTRUMENTATION (1&C)

6.1 General
The purpose of the Project is to connect packaged water wash skids to existing DCS and ESD systems at unit
U700 of KTL1, U700 of KTL2, KTL2.3 Train 5.
The Project scope includes the following:

¢ Installation of cables from junction boxes to be installed by the vendor of the water wash skids to LCRs
of units U700 of KTL1, KTL2, KTL2.3

e Connection of signals of an F&G system and signals of the water wash skids to existing DCS and ESD
systems at KTL1, KTL2

e Development of the F&G system for the water wash skids.
Instrumentation & Controls section is performed in compliance with the following requirements:
e PUE RK 2015 “Electrical Installation Code”
e ICM-SU-4929-TCO “Instrumentation for Packaged Equipment’
e FPM-DU-1501-TCO “Fire and Gas Detector Location Requirements”.

6.2 Design Scope

The Instrumentation design scope includes the following activities:

¢ Development of diagrams for hook-up of instruments of the vendor of the water wash skids to existing
DCS, ESD systems

e Development of loop diagrams
e Development of cable routing plans, location drawings for instruments and devices
e Development of instrument lists, instrument MTOs

e Review of Vendor's documentation, drawings, diagrams, and checking of instrumentation and
automation equipment selected by Vendor.
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6.3 Cable Routing

Vendor of the water wash skids supplies them with preinstalled instruments and cables run from them to
package-supplied junction boxes. The project scope includes installation of multipair cables from junction
boxes supplied by vendor of the water wash skids to LCRs of KTL1, KTL2, KTL2.3. The cables are to be run
in compliance with requirements of PUE RK and TCO standards via the following routes:

e Unit U700 of KTL1: installation of cables in existing racks from the installation location of the water
wash skid to LCR5

e Unit U700 of KTL2: installation of cables in existing racks from the installation location of the water
wash skid to LCR5

e KTL2.3 Train 5: installation of cables in existing and new racks from the installation location of the
water wash skid to LCRO.

The scope of this project provides cables that conform to requirements of TCO specification ELC-SU-3551-
TCO. The cables are selected with consideration of their voltage rating, installation method, and respective
systems (Instrumentation, F&G, etc.). The cables are to be run above ground in existing cable trays.

Each cable shall be provided with a stainless steel tag with an embossed cable number as per a cable
schedule. The cables are marked with permanent tags at end points, exits from ground, cable route turns, on
each side of cable transits, every 10 m if installed above ground and every 5 m if underground.

Inside LCRs, the cables are to be installed in cable trays and drop down to panels. Brass, compression type
cable glands are used to provide an inner and outer seal for outdoor applications, and they are suitable for
termination of cable types specified in a material requisition.

All cabling methods, cable channels, and cable systems are in compliance with IEC 60364 and PUE RK 2015.
6.4 Gas Detection System
The scope of this project includes installation of gas detectors to monitor hydrogen sulfide presence at the
installation location of the water wash skids. All detectors are connected to the existing ESD system.
The following devices are installed:
e Toxic gas (H2S) detectors.

The gas detectors are to be installed as per requirements of FPM-DU-1501-TCO “Fire and gas detector
location requirements”.

7.0 PIPING & PIPELINES
71 Design Scope

The Project envisages execution of tie-ins with installation of nozzles on existing piping. Designing of a new
potable water line to provide connection to the emergency shower. Installation of a new Utility station.
Installation of a caustic drain line for constant and periodic draining. Additionally, a drain line from the area of
the new Water Wash Skids to the existing K3 sewerage system shall be provided in the following areas:

e KTL-1, Unit 700
e KTL-2, Unit 700
e KTL-2.3, Unit 700.

7.2 Design Code Requirements and Material Selection

The class of piping materials is selected in accordance with TCO specification PIM-SU-5112-TCO. Material
standardization and traceability are as per TCO specification L-ST-2033.

The following material classes are used in the project:

Service code for pumped | Pipeline Pipeline Material Corr | Flange

product material class osion | Face
(TCO allow
specifications)
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ance,
mm

PHC — Hydrocarbons 300K21 Low Temperature 3 RF (raised
Carbon Steel face)

BF — Flare gas 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

BD - Blow Down, 150H21 Low Temperature | 1.5 | RF (raised
Hydrocarbons Carbon Steel face)

WDM — Demineralized water 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

WD - Potable water 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

VI — Instrument air 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

VU - Utility air 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

NL — Low pressure nitrogen 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

SL — Low pressure steam 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

TL — Low pressure condensate 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

WU - Utility water 150H21 Low Temperature | 1.5 | RF (raised
Carbon Steel face)

CCS - Caustic 300K21 Low Temperature 3 RF (raised
Carbon Steel face)

Piping materials were selected in accordance with TCO specification and based on material parameters of
existing piping. The selected material is carbon steel suitable for operation in the areas with low temperatures
(LTCS).

7.3  Corrosion Protection and Coating

Painting as per TCO specifications COM-SU-5191-TCO and COM-SU-4743-TCO for providing protection
against environmental exposure will be performed at all piping sections where welding took place. Piping
protective coatings are selected with due consideration of piping design temperature and ambient
temperatures, resistance to accidental damage that may occur during transportation, installation, and
operation.

For heat conservation and prevention of freezing the pipeline sections will be provided with thermal insulation
as shown in relevant P&IDs. Hard preformed rockwool is used as insulation. Insulation thickness is selected in
accordance with requirements of TCO specification IRM-SU-1381-TCO.

The following insulation types are used in the project:
e HCWS5 — Heat conservation with 5 °C electric tracing

e HC — Thermal insulation for heat conservation.

7.4  Selection of Pipeline Route
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The Project envisages installation of new pipeline section and installation of nozzles on existing pipelines.
7.5 Design of Pipe Supports and Pipe Rack

TCO standard supports in the form of reinforcing gussets are used to provide stiffening for new nozzles as per
L-ST-6077. Selection of supports is carried out in accordance with requirements set in TCO specifications. A
new pipe rack from the existing rack to the location of the new propane water wash skids is provided as part
of the Project.

7.6  Maintenance and Access Requirements

Location of new nozzles on existing pipelines was determined considering free space on the pipelines and
possibility to provide access to the nozzles. Service platforms are provided for locations with hindered access.

7.7  Pipeline Strength Calculations and Stress Analysis
Will be updated as per results of a stress analysis.
7.8 Tie-ins into Existing System

Tie-ins into existing pipelines are performed by means of flanged and welded connections, by means of a hot
tapping technology and with application of appropriate safe welding procedures.

All tie-ins shall be performed in accordance with requirements of TCO specification L-ST-2014.
7.9 Welding and Inspection

Specifications for piping welding and NDT are described in TCO specification W-ST-2025, that includes
requirements for welding equipment, pipe welding procedure, weld testing, materials to be used and pre/post
weld heat treatment. Shielded metal arc welding method is used to weld carbon steel pipelines. Steel shall be
preheated before welding operations in accordance with TCO specification W-ST-2025 and item 7 of SP RK
3.05-103-2014. The quality of pipe and fitting welds shall be verified by Non-Destructive Testing and
mechanical strength examination. Weld quality control procedure shall comply with requirements specified in
section 6 of construction standard APl 1104 and TCO specifications. Each weld is subject to physical testing
to the extent indicated in TCO specification for pipes and requirements of item 7 of SP RK 3.05-103-2014. If
piping configuration does not allow performing a radiographic examination of joints, the ultrasonic testing shall
be used on butt welds.

710 Testing

Hydraulic tests of all new weld joints shall comply with TCO specification PIM-SU-3541-TCO, TCO procedure
X-000-L-PRO-0001, APl RP1110 “Recommended practice for strength and leak testing of liquid hydrocarbon
pipelines”, SP RK 3.05-103-2014 “Process equipment and process piping. Internal cleaning and testing”, PIM-
SU-2411-TCO, and PIM-SU-2505-TCO, PIM-SU-4770-TCO, PIM-SU-4772-TCO.

The Project envisages hydrotesting procedures that meet requirements of specification for hydraulic testing of
onshore piping systems PIM-SU-3541-TCO and requirements of procedure for hydrostatic testing of piping
systems X-000-L-PRO-0001 and executed as per SP RK 3.05.103-2014 and international standard ASME
B31.3. Hydrotest pressure and duration shall be calculated based on the operating pressure in accordance
with regulatory documents depending on the line purpose and category.

Hydrotesting shall be performed in two stages:

Stage 1 — Testing as per international standards of ASME. Hydrotest pressure shall be in accordance with
Project drawings and Project line list. Minimum duration for each test shall be in accordance with TCO
procedure.

Stage 2 — Testing as per RoK standards. The pipelines of this Project are located directly within the plant area;
therefore, they are process pipelines, and testing shall be performed as per requirements of SP RK 3.05-103-
2014, with hydraulic testing to be performed to check strength of process pipelines — with the test pressure
value guaranteed by the manufacturer of no less than Prest=1.25 Poperating. Hydrotest duration shall be 5 minutes,
after that, the pressure shall be reduced to operating value.

The value of the test pressure for each pipeline weld joint is indicated in the following documents:
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* Hold 2 — Line list (existing lines).
7.11 Destruct Scope

The destruct scope includes only temporary removal of insulation and heat tracing from the existing pipelines
for performance of welding works.

Small sections of existing structures are to be removed to enable works for modifications and providing
connections to the existing utilities in future, and to provide free space for installation of new structures.

Construction Contractor shall develop a detailed Method Statement and get it approved by the TCO SCP
(Small Capital Projects) and TCO Plant Operations. The exact sequence of works, including movement of
heavy machinery within the plant area, shall be agreed with the TCO Plant Operations.

8.0 ARCHITECTURAL AND CIVIL SOLUTIONS
8.1 General

The Project envisages construction of a cast-in-situ slab foundation with bored piles for installation of a water
wash skid and foundations for a pipe rack. Modification of pipe racks for installation of cable racks and piping.
The supporting structures and rack foundations will be fabricated in shop. Upon completion of all shop
fabrication works, the structures will be transported to the site, installed in a design position, and provided with
fireproofing as per TCO specification FPM-DU-5091-TCO.

The following was used during the development of this Project:

Design assignment

TCO specification A-ST-2008

Results of topographic and geodesic survey performed by Beksol Services LLP in 2023
Results of geological-engineering surveys completed by XXX in 2023.

8.2 Earthworks
The entire earthwork area within the construction site limits will be cleared from all materials at the natural
ground surface or above it.

Site preparation for construction activities is performed in accordance with SP RK 5.01-102-2013 and SN RK
5.01-02-2013.

Soil excavation means earthworks in any soil material including, if required, digging with cutterhead, cultivating,
loading, transporting, and removal of materials below the topsoil in order to reach the lines and elevations
specified in the drawings.

Soil excavation for foundations is performed as per SP RK 5.01-102-2013, SN RK 5.01-02-2013, and TCO
specification CIV-SU-581-TCO.

Appropriate measures are taken to ensure the design and fabrication of safe and appropriate supports for the
excavation faces and safe and stable slopes. Consideration is given to the nature of the ground to be
excavated, groundwater level, adjacent buildings and structures, and all other relevant aspects. Sidewall
supports and sloping are provided in compliance with standards and Client approved procedures.

Selected excavated non-heave-sensitive soil free from organic clays, dust, soft or unsuitable materials, clods,
boulders, or debris is used as the structural fill material.

Structural fill material conforms to TCO standard S$-ST-6002-01/02 and requirements of GOST 25100-2011.

Bases are prepared and backfilled in accordance with requirements of SP RK 5.01-102-2013, SN RK 5.01-02-
2013.

Compaction is performed as per requirements of SP RK 5.01-102-2013 and SN RK 5.01-101-2013.
8.3 Foundations
The following philosophy is adopted for foundation design:

e Maximum pressure under the footing of the designed foundations shall not exceed 50 kN/m?
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o Potential frost penetration level is up to 1.5 m below ground level;

e All foundations are designed to be resistant to aggressive corrosive soil due to high content of sulfates
and high acidity. Foundation material is a sulfate-resistant concrete of class C20/25 as per NTP RK
02-01-1.4-2011, frost-resistance class F200 and waterproofing class W6; reinforced with class A400
re-bars as per GOST 34028-2016. Blinding concrete material is class C12/15 concrete as per
requirements of NTP RK 02-01-1.4-2011 and specification CIV-SU-850-TCO.

Concrete structures below the ground level are protected against corrosion by 3 layers of modified synthetic
resin on bitumen base with a total coat thickness of at least 1 mm with the following characteristics:

Operating temperature: from -30 to +100 °C;
Single-component;

Provides a seamless, waterproof / vaporproof membrane;
Resistant to chemicals and salts.

All exposed external concrete surfaces of foundations 150 mm below and 300 mm above ground are coated
with two layers of light gray epoxy paint with the following characteristics:

e Two-component, non-toxic;
e Resistant to chemically active substances.

F1 — slab foundation on bored piles, cast-in-situ slab foundation, for water wash skids, with dimensions in
plan 15.2*5.8 m, a thickness of 0.5 m, a depth of pile setting of 6 m, a diameter of 600 mm. The concrete is of
class C20/25 as per NTP RK 02-01-1.4-2011, sulfate-resistant to withstand aggressive operation
environments. Concrete frost resistance class is F200. Principal rebars in upper and bottom strips of foundation
footing are A400 with diameter of 16 as per GOST 34028-2016. Spacing for longitudinal rebars is 200 mm, for
transverse rebars — 200 mm. The Project envisages the use of anchor bolts for installation of the water wash
skids.

The following is placed under the foundation footing:

Polyethylene sheet, 1000 gauge;

Class C12/15 blinding concrete — 100 mm thick

6F fill, 300 mm;

Geotextile membrane, type 1;

Compacted soil.

This foundation type is intended for subsequent installation of the water wash skids on it.

F2 - pier-type foundation, prefabricated, for installation of a pipe rack, with footing dimensions in plan 4.5*2.2
m, a burial depth of 1.5 m. Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to
withstand aggressive environments of structure operation. Concrete frost resistance class is F200. Principal
rebars in upper and bottom strips of foundation footing are A400 with diameter of 16 as per GOST 34028-
2016. Spacing for longitudinal rebars is 200 mm, for transverse rebars — 200 mm. The Project envisages use
of anchor bolts for the installation of cable trays. A hole strengthened with a PE pipe with a diameter of 110
mm and a wall thickness of 4.2 mm is provided for transportation, loading, and unloading of the product.

The following is placed under the foundation footing:

Polyethylene sheet, 1000 gauge;

Class B15 blinding concrete — 100 mm thick

6F fill, 300 mm;

Geotextile membrane, type 1;

Compacted sail.

This foundation type is intended for subsequent installation of a steel frame of a pipe rack on it.

F3 — slab-type foundation, prefabricated, for installation of an emergency shower, with footing dimensions in
plan 1.6*1.6 m, a height of 0.4 m. Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011
to withstand aggressive operation environments. Concrete frost resistance class is F200. Principal re-bars in
upper and bottom strips of foundation footing are @12 A400 as per GOST 34028-2016. Spacing for longitudinal
rebars is 200 mm, for transverse rebars — 200 mm. The Project envisages use of anchor bolts for the installation
of cable trays. Lifting loops made of @12 A240 rebars strengthened with PE pipes with a diameter of 110 mm
and a wall thickness of 4.2 mm are provided for transportation, loading, and unloading of the product.
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8.4  Drain pit, septic tank, protective bund wall for the skids.
The drain pit, septic tank of the emergency shower, protective bund wall for the skids are made of C20/25
concrete.
The drain pit has dimensions 3.0x3.0x2.5 (h) m.
The septic tank has dimensions 1.5x1.5x1.5 (h) m
The protective bund wall with a height of 300 mm is provided along the perimeter of the skid's foundation to

contain spilled liquids.

The following is placed under pit bottom:
* Insulation polythene sheeting, 250 microns, GOST 10354-82
* Class C12/15 blinding concrete, 100 mm thick
» Sand and gravel bedding, 300 mm
* Geotextile
» Compacted soil.

8.5 Structural Steelwork

Structures and materials are in accordance with TCO Specification CIV-SU-398-TCO and RoK standards.

The load summary for structural steelwork is provided in accordance with SP RK EN 1991:2002/2011 and
TCO specification CIV-DU-5009-TCO.

Structural calculations were performed in BENTLEY STAAD.Pro Connect Edition V22software suite. Cross-
sections of structural elements were chosen and checked as per ultimate and serviceability limit states.

The structural calculations were performed as per requirements of EN 1993, Eurocode 3. “Design of steel
structures” and SP RK EN 1991:2002/2011.

The calculations for foundations, which include sizing of foundation footing and selection of reinforcement,
were performed in BENTLEY STAAD.Pro Connect Edition V22, and rebars were selected in FIN EC 2022.

Pipeline supports shall be assembled using steelwork of approved grade.
Sectional shapes to be used include I-beams as per STO ASCM 20-93 and channels as per GOST 8240-97.

Design and materials of the pipe supports conform to TCO specification CIV-SU-398-TCO and relevant RoK
codes.

Structural steelwork materials and their grades conform to GOST 380-2005, GOST 27772-2015 and SP RK
EN 1993:2007/2011.

For all main bearing and secondary members (material categories A1, A2 as per attachment A of CIV-SU-
398-TCO), grade C345 is used with a minimum guaranteed longitudinal Charpy V-notch impact value of
34J/cm? at —40 °C.

According to CIV-SU-398-TCO and GOST 23118-2012, non-destructive testing method Il is adopted for
structural steelwork of this Project.

Connections of the structures are factory-welded and field-bolted.
The design of connections complies with standard requirements of SP RK EN 1993:2007/2011.

Upon fabrication, all surfaces of steel structures shall be sand-blasted, primed and painted as per TCO
specifications COM-SU-4743-TCO, COM-SU-5191-TCO.

Pipe rack

Columns are rolled I-beams ‘20K2’ as per STO ASCM 20-93, steel grade is C345-6.

Main pipe rack beams are rolled I-beams 20LLU1" as per STO ASCM 20-93, steel grade is C345-6.
Secondary rack beams — channels 20T as per GOST 8240-97.

Vertical and horizontal braces are made of 100x10 equal angles, GOST 8509-93.

Pipe and cable supports are prefabricated, T-shaped, C-shaped, and brackets supports fastened with bolts.
Profile ‘20LU1’ is used as per STO ASCM 20-93. Steel grade is C345-6 as per GOST 27772-2015.

The structure is intended for subsequent installation of piping and cable trays. Fastening to existing structures
is provided through a base plate with the use of 4 bolts.
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Modification of access platforms
Bearing members of service platform are made of channels Ne20
GOST 8240-97, steel grade C345-6.

30x5 grating is provided for personnel passage surfaces.
8.6  Construction of fire walls and foundations for transformers

F1 - slab-type foundation, prefabricated, for installation of two new transformers, with footing dimensions in
plan 1.6*1.6 m, a height of 0.4 m. Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011
to withstand aggressive operation environments. Concrete frost resistance class is F200. Principal re-bars in
upper and bottom strips of foundation footing are @12 A400 as per GOST 34028-2016. Spacing for longitudinal
rebars is 200 mm, for transverse rebars — 200 mm. The Project envisages use of anchor bolts for the installation
of cable trays. Lifting loops made of @12 A240 rebars strengthened with PE pipes with a diameter of 110 mm
and a wall thickness of 4.2 mm are provided for transportation, loading, and unloading of the product.

Fire wall, cast-in-situ, with a height of 1.9 m, a total length of 16 m, with dimensions in plan 4.1*8.6 m, a wall
thickness of 0.45 m. Sulfate-resistant concrete of class C20/25 as per NTP RK 02-01-1.4-2011 to withstand
aggressive operation environments. Concrete frost resistance class is F200. Principal re-bars in upper and
bottom strips of foundation footing are @12 A400 as per GOST 34028-2016. Spacing for longitudinal rebars is
200 mm, for transverse rebars — 200 mm.

Oil catchers are made of concrete C20/25. The dimensions are 1.2x0.8x0.5 (h) m, and the wall thickness is
150 mm.

The following is placed under the bottom:
* Insulation polythene sheeting, 250 microns, GOST 10354-82
* Class C12/15 blinding concrete, 50 mm thick
* Geotextile
» Compacted soil.
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9.0 ENGINEERING SOLUTIONS FOR ELECTRICAL POWER SUPPLY
9.1 General

The purpose of this part of the Project is development of engineering and technical solutions on provision of
electrical power supply to the water wash skids in 3 plant areas (KTL-1, KTL-2, KTL-2.3) and feeding small
power consumers used for servicing of the skids, electric trace heating of drain lines, and lighting of the sites.

Additionally, the Project envisages replacement of transformers of general purpose industrial design intended
for power supply of the OPZ building with explosion-proof transformers on KTL-1 and KTL-2 sites.
Replacement of these transformers is performed to maintain standard distances to outdoor explosion-
hazardous units with heavy gases.

The project solutions are adopted in accordance with requirements of PUE RK 2015, RoK regulatory and
technical documentation, and TCO specifications.

The electrical scope of the Project includes the following:

Replacement of transformers with explosion-proof ones on KTL-1 and KTL-2 sites.
Installation of a control panel for the water wash skids in KTL-1 and KTL-2 areas
Installation of trays for LV cables

Installation and connection of LV power cables

Installation of lighting poles, lighting fixtures, and small power equipment
Installation of a grounding system.

9.2 Power supply system

The Water Wash Skids fall under power supply reliability II.

In the KTL-1 and KTL-2 areas, 0.4 kV incoming switchgear of the skids shall be supplied from two independent
mutually-redundant power supply sources. Sections A and B of the nearest main substation are used as
mutually-redundant power sources in the Project.

In the KTL-2.3 (Train 5) area, the centrifugal pumps of the Water Wash Skids shall be supplied from two 0.66
kV independent mutually-redundant power supply sources. Sections A and B of the nearest main substation
are used as mutually-redundant power sources in the Project.

Small power consumers in the KTL-1, KTL-2, and KTL-2.3 (Train 5) areas are an electric trace heating system
for drain piping and site lighting.

The electric power supply system is 600, 400/230 V, five-wire (L1, L2, L3, N, PE) with a frequency of 50 Hz.
The grounding system is TN-S.

Preliminary design capacity is as follows:

e KTL-1-20kW
KTL-2 — 20 kW
KTL-2.3 (Train 5) — 20 kW

Switchgear units specified in table 10.2.1 will be used as power supply sources for small power units and
consumers.
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Table 9.2.1
# | Location Facility SWGR’s name and number
1| KTL-1 Train 1. Unit 700. WWS 010-0730-PU-039 RP-1.2 380 V SWGR. Sections
Aand B
2 |KTL2 Train 2. Unit 700. WWS 020-0730-PU-039 a2 950 V SWER. Sections
3 KTL-2 Train 2. Unit 700. Trace Heating DB 700-PDB-
Electric trace heating of drain lines 2911/1
4 KTL-2.3 Train 5. Unit 700. WWS 023-0730-PU-039 RP 3.1. LVSWGR-660V
5 KTL-2.3 Train 5. Unit 700. Electric trace heating of drain | EER-700. Trace Heating DB.
) lines THP-0700.3A-3F
. : e EER-700. 380 V LIGHTING
6 KTL-2.3 Train 5. Unit 700. Site lighting PANEL, LP-0703

9.3 Low-Voltage Switchgear Units

In the KTL-1 and KTL-2 areas, an automatic transfer switch (ATS) is installed at the incomer of the control
panels of the Water Wash Skids. Consumers of the skids are fed from the control panels.

In the KTL-2.3 (Train 5) area, the electric motors of the skid are fed from existing RP 3.1. LVSWGR-660V, from
electric motor control cubicles, from sections A and B

9.4 Hazardous Area Classification

Hazardous area classification and selection of electrical equipment suitable for hazardous areas shall be
carried out according to PUE RK 2015, O-ST-2012 TCO and other relevant specifications.

The propane water wash skid site falls under category ‘B-1r’ (Zone 2), gas group llA, temperature class T1 by
its process.

As per TCO requirements of O-ST-2012, all equipment of the Water Wash Skids shall be certified at least of
Zone 1, gas group IIB, temperature class T3.

9.5 Replacement of transformers on the KTL-1 and KTL-2 sites

On the KTL-1 and KTL-2 sites, there are open, general purpose industrial grade transformers intended for
power supply of the OPZ buildings within a distance of 80 m (PUE, paragraph 2246 and table 153) from the
new Water Wash Skids.

2 open transformers with a capacity of 200 kVA, 660/400 V (fed from RP-1 and RP-2 on KTL-1 and KTL-2 sites
respectively) are installed for power supply of the main distribution board of each of the OPZ buildings.

The Project envisages replacement of the above-described transformers with explosion-proof ones to provide
compliance with PUE requirements regarding minimum distance to explosion-hazardous units with heavy
gases. The Project envisages the following for this purpose:

e Construction of a pad and installation of new explosion-proof transformers near the existing transformers.
e Step-by-step switchover of the OPZ buildings to the new transformers.
e Removal of the existing transformers.
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9.6 Cables and Cable Glands

The cables will be selected with consideration of voltage parameters, system grounding method, and their
installation type. Conductors will be made of annealed bare copper. Conductors shall be stranded; insulation
shall be made of cross-linked polyethylene; armor shall be made of steel galvanized wires. The outer sheath
of cables shall be made of an extruded layer of low-temperature, flame-retardant, low-smoke and zero-halogen
thermoplastic. C2 cables (CU/XLPE/SWA/LSOH) will be used for power supply for the Water Wash Skids as
per TCO specification ELC-SU-6032-TCO.

Cable glands shall be compression type, made of nickel-plated brass, and shall provide inner and outer seal
for outdoor applications and be suitable for termination of the cable types specified in the material requisition.

The cable glands shall be certified for use in hazardous areas of identified categories in accordance with
requirements of relevant authorities of the RoK. The cables and cable glands shall be suitable for continuous
operation in a highly corrosive, dust laden atmosphere with H2S gas present. The components shall be of an
explosion protection class specified in item 9.4.

The cable glands shall comply with TCO specification ELC-SU-6032-TCO.

9.7 Cable Installation

The Project envisages aboveground installation of electrical power cables in trays, with maximum use of
existing cable support structures. Standard P-ST-6041 shall be followed where buried cable installation is
performed.

Mutually-redundant electrical power cables shall be run in separate trays. New cable trays/conduits shall be
hot-dip galvanized.

Each cable will be labeled as per a cable schedule. The cables will be labeled by embossed stainless steel
tags as per standard P-ST-6014.

All cabling methods, cable channels, and cable systems are in compliance with IEC 60364 and PUE RK 2015.
9.8 Electric Trace Heating

To maintain the required temperature regime, the Project envisages installation of a piping electrical trace

heating system for lines and instruments: The temperature range to be maintained is 5-10 °C.

The design of the electric trace heating system for piping and instruments is based on input data from Process,
Piping, and Instrument departments.

The power supply for the electric trace heating is provided as follows:

e KTL-1 —from a control panel of Water Wash Skid 010-0730-PU-039

o KTL-2 — from existing trace heating distribution board 700-PDB-2911/1

e KTL-2.3 (Train 5) — from existing trace heating distribution board THP-0700.3A-3F, located in substation
EER-700.

All heating cables and equipment for installation in a classified area shall be approved as per IECEx/CENELEC
for intended application.

The electric trace heating system is developed in accordance with requirements specified in IEC 60079-30-2-
2011 and TCO specification ELC-SU-5136-TCO.

9.9 Lighting system

The Project envisages outdoor lighting for the Water Wash Skids.

The skids will be illuminated by LED lights installed on 6 m hot-dip-galvanized lighting poles as per ELC-SU-
4377-TCO.

The illumination level along the perimeter of the skids and on service platforms is 50 lux.

The outdoor lighting is controlled automatically (by means of a photocell) and manually.
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The power supply and distribution of the lighting are provided as follows:

e KTL-1 —from a new control panel of Water Wash Skid 010-0730-PU-039 to be installed on the site
e KTL-2 — from a new control panel of Water Wash Skid 020-0730-PU-039 to be installed on the site
KTL-2.3 (Train 5) — from existing lighting panel LP-0703, located in substation EER-700.

The lighting system shall conform to the requirements specified in ELC-DU-5135-TCO, section 16.

9.10 Grounding System

The Project envisages a grounding system to protect personnel from electrical shock and equipment from
damage in case of ground fault current, static discharge, and lightning.

All non-conductive metal parts of the electrical equipment shall be connected to the main grounding system.
These are equipment enclosures, cable armor, cable glands, terminal and splice boxes, trays, cable structures,
Water Wash Skids. Also, each structure, item of units and equipment shall be appropriately connected to the
grounding system in accordance with construction drawings.

The Project will provide protective grounding in combination with protective tripping. The grounding will be
provided by means of a third core (PE conductor) in a single-phase network and a fifth core in a three-phase
network, starting from PE busbar of a distribution board. To equalize the potentials, steel equipment housings,
steel parts of the buildings, and all electrical equipment shall be connected to new grounding busbars; the new
grounding busbars are to be connected to existing plant grounding busbars by means of a hot-dip-galvanized
copper tape; the conductor is run along the base of the concrete pad with the use of an anti-vandal enclosure.

Grounding system resistance shall be minimum and not exceed 1 Ohm at any point in the grounding system.
The grounding electrodes and busbars will be provided in accordance with TCO standards P-ST-6003, P-ST-
6004, P-ST-6060, P-ST-6070, and P-ST-6085.

9.11 Lightning Protection System

To protect equipment against lightning discharges, lightning protection systems with air terminals connected
to grounding electrodes of a lightning protection system will be installed on the Water Wash Skids.

9.12 Electrical Equipment Marking

All nameplates shall be sized to allow description of working parameters in Kazakh, Russian and English.

All labels and lettering shall be sized to be easily readable from operating or maintenance positions in normal
conditions.

e Lettering shall be at least 5 mm high;
e Danger and Warning labels shall be at least 8 mm high.

Vendor supplies nameplates with information in two languages, Russian (on top) and English, with sufficient
space at the top for a Kazakh translation of the description. All labeling, naming and tagging shall be in
accordance with RoK regulations.

Each equipment item of the Water Wash Skids shall have a nameplate with legible and indelible data from the
item’s description.

Nameplates shall be fixed with non-corrodible screws or rivets.

Warning labels shall be provided in all locations where necessary, to warn personnel of a potential electric
shock hazard.

All push button control units, instruments, selector switches, indicators, junction boxes, distribution boards, etc.
shall be provided with labels indicating equipment name and its purpose.

Distribution boards shall be provided with a main nameplate and their outgoing circuits shall be provided with
destination labels.

Tagging of equipment and cables shall be provided in compliance with requirements of TCO specifications P-
ST-5031, P-ST-6014, P-ST-6145-01, and P-ST-6145-02.
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10.0 CONSTRUCTION ORGANIZATION

The total construction duration is 36 months. This includes a mobilization period — 1 month. The mobilization
period is intended for familiarization with the construction site and existing condition of the facility. Scopes of
work, technological sequence of work execution, Construction Works schedule, connection conditions for
temporary utilities (water/power supply), supply of packaged and primary equipment and materials,
transportation, storage of cargo, movement of construction machinery within the plant area, installation of
temporary buildings and structures, use of existing roads, buildings and facilities for construction needs are to
be agreed upon during this early works period. The following activities are to be included as well:

e Stocking and storage of materials and items as per requirements of standards and specifications for
these materials and items;

e Activities on traffic limitation and re-routing. Prior to commencement of works, site preparatory activities
are to be carried out and the following facilities are to be installed: temporary fencing around the
construction site, temporary mobile trailers for field offices, containers for waste collection, bio-toilets
for workers. Accommodation and catering for the construction personnel are provided in the rotational
camp. Provide the site with the temporary utilities, water/power supply, telecommunication, storm
water drainage. Arrange laydown sites for storage of structures and materials by levelling and
compacting the ground with gravel and providing temporary drainage of surface waters. Deliver
required materials, structures, machinery, and welding equipment to the site. Install the outdoor lighting
system of the construction site. Provide fencing/barricading of hazardous areas and
firefighting/environment safety activities.

Temporary accommodation and catering for construction personnel will be provided in the existing
rotational camp. Washing of protective clothing and PPE is performed in the laundry of rotational village
at living facilities of the personnel. The household water consumption rate for construction personnel
needs is calculated based on the value of 25 I/day per one person (SN RK 4.01-01-2011 and SP RK
4.01-101-2012). During construction works, the potable water will be delivered in 10-liter bottles. The
potable water quality shall conform to requirements of ST RK GOST R 51232-2003 “Water. General
Requirements for Organization and Quality Control methods, ST RK 1432 - 2005 Potable Bottled,
Natural Mineral and Potable Waters. General specifications” and Sanitary Regulations “Sanitary
epidemiological requirements to water supply sources, water intake locations for household purposes,
cultural and general water consumption locations and safety of water bodies”, approved by order #209
of the Minister of National Economy of the RoK, dated 16 March 2015. Empty bottles will be
replaced with refilled ones.

Bio-toilets will be installed for construction personnel in close vicinity of TCO construction site. The
domestic household sewage from bio-toilets will be transported out by special trucks to new
Wastewater Treatment Facilities as agreed with the TCO Ecology group and WTF managers.

11.0 ENVIRONMENTAL PROTECTION

The Environment Protection section will be developed by a Contractor licensed in the sphere of Environmental
Protection Engineering, and it will be submitted as a separate package after detailed development.

12.0 HEALTH AND SAFETY
121 Work Coordination
Safety activities are managed in compliance with the RoK legislation and state regulations, and TCO HSE

documents.

Roles and Responsibilities for Occupational Safety activities and for addressing any safety-related technical,
technological, and organizational issues shall be imposed on Management and Department Leads as per
regulations on roles, rights, and responsibilities of Management and Engineering personnel to be developed
and approved by the plant management as per the established procedure.

Occupational Safety related organizational, engineering and control activities are fulfilled by Health and Safety
personnel.

The basic principle of Occupational Safety activities at all levels is the recognition of personnel health and life
as a priority versus production results.
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Main directions in implementing Occupational Safety administrative and technical activities at all production
levels are as follows:

Occupational Safety training

Ensuring safe operation of production equipment

Ensuring safe production processes

Ensuring safety of production buildings and facilities

Maintaining necessary sanitary and living conditions

Providing operating personnel with personal protective equipment (PPE)
Providing welfare conditions for operating personnel

Ensuring optimal work-rest regimes

Providing general health services for operating personnel

Occupational Health and Safety awareness campaign.

Occupational Health and Safety specialists monitor the following:

e Process and equipment safety

e Compliance with rules set as part of the TCO Policy and relevant State Norms, Regulations, Guidelines
on Occupational Safety and Industrial Sanitation by plant's personnel

e Safety trainings, knowledge assessments, and competency evaluations for workers, engineering
personnel, employees, and Occupational Health and Safety specialists

e Timely performance of tests and inspections by relevant Services for pressure vessels and boilers,
lifting equipment, instruments subject to regular testing and inspection

¢ Condition of safety devices, interlocking devices, and other technical safety controls

e Activities facilitating healthy and safe labor conditions.

All design solutions are intended to provide favorable and safe labor conditions at each working place.
12.2 Fire and Explosion Safety
12.3 Collective and Personal Protective Equipment

All TCO and contractor employees involved in site activities are provided with protective clothes, safety
footwear, helmets, goggles, ear protection means, dust masks, and gloves. In addition to that, every site
employee is provided with a gas analyzer and a mini filter (if required).

12.4 Project Activities Facilitating Safe and Reliable Unit Operation

In view of potential hazards during construction and installation works, various mitigation activities are provided
under the project to ensure safety of operating personnel.

As per TCO requirements and state regulations related to Occupational Health and Safety aspects, the
following engineering solutions and arrangements were considered for this Project to ensure personnel safety
and prevent health risks:

e Only qualified personnel who have completed safety induction and who have appropriate work access
are allowed to perform works

e Applied processes, devices, materials shall be provided with RoK Certificates of Conformance and/or
Permits to Use from a relevant agency in the field of Industrial Safety as per requirements of the RoK
legislation

e Employees are provided with gas analyzers, protective clothing, and Personal Protective Equipment.

12.5 Noise and Vibration

Noise and vibration are physical factors affecting people.

As per GOST 12.1.012-83 SSBT “Vibration safety. General Requirements” and GOST 12.1.003-83 SSBT
“Noise. General Safety Requirements, to limit the adverse effect of such physical hazards as noise and
vibration, which cannot be adapted to, the following activities are provided:

e Personnel are provided with noise-reducing PPE.
e Occupational Vibration Safety assessment is performed at workplaces of specific production facilities
during execution of an actual process operation or a typical process.
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13.0 CODES AND STANDARDS

13.1 RoK standards and international codes
Document # Title Rev.
General
SN RK 1.02-03-2011 Design documerjts f_or construction. Scope, development, review
and approval guidelines
SN RK 1.03-00-2011 Co_ns_truction Opelfe_lt_ions. Organization of Construction of Plants,
Buildings and Facilities
SN RK 1.03-05-2011 Occupational Health and Safety in Construction
SP RK 1.03-106-2012
Code of the Republic of
Kazakhstan Ne 400-VI as of
the 9th of January 2021 01-07-
“Environmental Code of the | Environmental Code of the Republic of Kazakhstan 2021

Republic of Kazakhstan”
(amended and revised as of
01.01.2018).

Civil

SN RK 3.01-03-2011

General Plans of Plant Facilities

SP RK 3.01-103-2012

General Plans of Plant Facilities

SNiP RK 2.02-05-2009

Fire Safety of Buildings and Facilities

SP RK 2.04-01-2017

Building Climatology

Technical Reglament RoK
Government Resolution #
439

General fire safety requirements

SP RK EN 1991:2002/2011

Impacts on load-bearing structures

SP RK 5.01-102-2013

Bases of Buildings and Structures

SNiP RK 5.04-23-2002

Steel structures. Design code

SP RK EN 1992:2004/2011

Design of reinforced concrete structures

SP RK EN 1993:2007/2011

Design of steel structures

EN 1993. Eurocode 3

Design of steel structures

GOST 25100-2011

Soils Classification

GOST 34028-2016

Reinforcing bars for reinforced concrete structures

GOST 10354-82

Polyethylene sheeting. Specification

GOST ISO 898-1-2014

GOST 27772-2015 Rolled  products  for  structural  steel  constructions.
General specifications
Common quality carbon steel.
GOST 380-2005
Grades
Bolts, screws and studs.

Mechanical properties and test methods
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Document # Title Rev.
GOST ISO 898-2-2015 N_uts with specified property classes, with coarse thread and fine
pitch thread
GOST 22356-77 H|gh-_s_trquth bolts and nuts, and washers. specifications General
Specifications
GOST 7798-70 Hexagon . b_olts, _ product grade B.
Construction and dimensions
STO ASCM 20-93 Hot rolled steel I-beam with parallel flange edges Specification
GOST 19281-2014 High strength steel General Specifications
GOST 8732-78 Hot-deformed steel seamless pipes Schedule
GOST 8509-93 Hot-rolled steel equal-leg angles. Schedule
GOST 8240-97 Hot-rolled steel channels. Schedule
GOST 103-2006 Hot-rolled steel strips. Schedule
Process
ST RK 1663-2007 Liquefied hydrocarbon fuel gases. Specification
GOST 20448-2018 Liquefied hydrocarbon fuel gases for domestic use
Piping
SNIP RK 3.05-09-2002 Technological equipment and technological pipelines
Design of fire safety systems of Tengizchevroil (TCO)
SN RK 2.02-05-2015 development projects
Electrical
PUE RK 2015 RoK Electrical Installation Code 01.2023
SN RK 4.04-07-2019 Electrical devices 09.2019
SP RK 2.04-103-2013 Lightning protection appliances of buildings and structures 11.2019
SP RK 2.04-104-2012 Natural and artificial lighting 08.2021
Instrumentation
PUE RK 2015 RoK Electrical Installation Code 2015
GOST 30852.10-2002 EproIS|on.prolof electrical equipment. Part 11. Intrinsically Safe 2014
Electric Circuit
GOST 30852.1-2002 Expl_os[on proof elec_:tncal equment. Part 1. ‘Explosion-Proof 2014
Casing’ type Implosion Protection.
GN RK # 1.02.011-94 Maximum allowable concentrations (MACs) of harmful Latest

substances in occupational air

Page 66 of 74




093-0000-RGL-RAP-20008-01

Revision / Pepgakuus K01

13.2 TCO specifications

Document # Title Rev. | Date
General
015-0000-ITM-SPE-TCO- Requests Handling Guidelines uo2
000-00010-01
SID-SU-5106-TCO Safety in Designs 2
X-0000-A-PRO-10089-46 Vendor Documentation Management Process uo1
A-ST-2005 Galvanizing uo3
A-ST-2008 Specification for Basic Engineering Design Data 2
A-ST-2011 Pressure Vessel Passport 2
A-ST-2014 Specification for Package Unit Passport 0
A-ST-2037 Instrument Passport 0
A-ST-2040 Material/equipment certification philosophy 0
FPM-DU-5091-TCO Design and Installation of Passive Fireproofing for 1
Hydrocarbon Pool Fires in Onshore Processing Facilities
CPM-SU-5244-TCO Preservation of New Equipment During Transportation and 2
Storage
COM-SU-5014-TCO Internal Coatings for Vessels in Wet H2S Service 1
Civil
CIV-DU-5240-TCO Civil design criteria uo2
Q-ST-2019 Philosophy for foundation design 2
CIV-SU-850-TCO Plain and reinforced concrete uo4
CIV-SU-985-TCO Cementitious grout 1
MAC-SU-3907-TCO Grouting of machinery 1
CIV-SU-581-TCO Site preparation, excavation, and backfill 1
COM-SU-4743-TCO External coatings uo4
COM-SU-5191-TCO Coating systems 3E
FPULOUSOITCO | PeOT oG rstleton ofpessve feprocig o 1
CIV-SU-398-TCO Fabrication of structural and miscellaneous steel UO4E
Q-ST-2021 Specification for bored cast 2
in-situ piles
CIV-PU-4841-TCO Driven pile installation uo2
Process
AP| 14E Er_osi_onal V(-?Ic?city, minimum velocity and pressure drop as
criteria for sizing
PIM-DU-5138-TCO Piping design 3
A-ST-2008 Basic engineering design data 2
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L-ST-2039 Equipment isolation and depressurization design 5
L-ST-2055 Vent drain and instrument connection details uo3
Mechanical
PVM-SU-1322-TCO High-Alloy Clad Pressure Vessels 1
PVM-SU-4748-TCO Austenitic Stainless Steel Pressure Vessels uos
PVM-SU-4750-TCO Carbon Steel Pressure Vessels for General Services uo02
TAM-SU-967-TCO Welded Tanks for Oil Storage uo1
A-ST-2025 Specification for Pump Passport 0
PMP-SU-4662-TCO Shaft Sealing Systems for Centrifugal and Rotary Pumps 1

Centrifugal Pumps for Onshore Petroleum and Gas 2

PMP-SU-983-TCO Industry Services

Philosophy for Mechanical Design of Pressure Vessels & 0

C-5T-2005 Heat Exchangers

C-ST-6001 Pressure Vessel Tolerances 0
C-ST-6006 Insulation and Fireproofing Supports 0
C-ST-6010 Name Plate for Pressure Vessels & Electric Heaters 0
C-ST-6020 Standard Vessel Pipe Support Brackets 0
C-ST-6029 Pressure Vessel / Heat Exchanger Nozzles (Shells / 0

Channels / Heads <38 mm Wall)

Thermal Insulation for Cold Lines, Vessels, and | UO01

IRM-SU-2634-TCO
Exchangers.

Aluminum Foil Wrap for Stainless Steel Piping and | U02

COM-SU-6220-TCO Equipment Under Insulation

IRM-SU-4197-TCO Flexible Removable Insulation Covers 1

Vendor welding procedure approval and welding quality 1
W-ST-2001 requirements for pressure retaining equipment and piping
(not vessels)

PIM-DU-5093-TCO Process Unit and Offsite Layout 0

Specifications for supplied pipes,
L-ST-2009 P PP PP 8
fittings and flanges

L-ST-2029 Purchasing requirements for gaskets 4E
GEN-SU-5209-TCO Flange Gaskets and Bolting 1
PIM-SU-2505-TCO Fabrication of Carbon steel Piping 0
COM-PU-4738-TCO Internal Coatings 0
COM-SU-4743-TCO External Coatings 2
COM-SU-5191-TCO Coating Systems 2
Piping
PIM-SU-5112-TCO Piping Material Line Classes 4
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L-ST-2056 Detailed Piping Line Class Specification 3
GEN-SU-5209-TCO Flange Gaskets and Bolting 1
PIM-SU-2505-TCO Carbon Steel Piping Fabrication Specification uo2
PIM-DU-5138-TCO Piping Design 3
PIM-DU-5153-TCO Design of Pipe Supports 1
PIM-SU-5104-TCO Valve Purchase 4
L-ST-2014 Piping Tie-ins
W-8T-2025 Process Plant Piping, Welding PWHT and NDT 1
PIM-SU-3541-TCO Hydrotesting of Onshore Piping Systems 2
X-000-L-PRO-0001 Procedure for the Hydrostatic Testing of Piping Systems 3
COM-SU-5191-TCO Coating Systems 3E
COM-SU-4743-TCO External coatings uo4
Thermal Insulation for Hot Lines,
IRM-SU-1381-TCO uo3
Vessels and Exchangers
Electrical
ELC-DU-5135-TCO General Electrical Design for Onshore Facilities uo5
ELC-SU-1207-TCO Low-Voltage Distribution Board uo1
ELC-SU-1675-TCO Installation of Electrical Facilities uo2
ELC-SU-2469-TCO DC and AC VLF high voltage insulation testing of electrical 1
equipment
ELC-SU-4377-TCO List of Standard Electrical ltems 1E
ELC-SU-4744-TCO Electrical Systems Checkout and Commissioning uo1
ELC-SU-6032-TCO IEC Power and Control Cables up to 36 KV uo3
ELC-SU-6030-TCO IEC high voltage switchgear and motor control equipment 3
0O-ST-2012 Hazardous Area Classification 2
SI-118 Safe Work Performance in TCO Electrical Units and | 2014
Safeguard Zones of Power Lines
Instrumentation
015-000-ITM-SPE- : .
TCO-000-00002-01 Numbering and Coding C04
FPM-DU-1501-TCO Fire and Gas Detectors Location Requirements 1
ICM-SU-4929-TCO Instrumentation for packaged equipment 1E
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Document #

Title

Rev.

Rev.
status

Date

Process

010-0730-BBB-PID-20001-01

Piping and Instrumentation
diagram. Water wash skid

Hold

Hold

Hold

020-0730-BBB-PID-20001-01

Piping and Instrumentation
diagram. Water wash skid

Hold

Hold

Hold

023-0730-BBB-PID-20001-01

Piping and Instrumentation
diagram. Water wash skid

Hold

Hold

Hold

2-900_3-B-3216-223114

Piping and Instrumentation
diagram. Unit 700. Utilities WDM,
WD, WU, FMP

Hold

Hold

Hold

2-900_3-B-3216-223114D

Piping and Instrumentation
diagram. Unit 700. Utilities WDM,
WD, WU, FMP

Hold

Hold

Hold

2-900_3-B-3213-223114

Piping and Instrumentation
diagram. Unit 700. Utilities: BD,
BF, BFH

Hold

Hold

Hold

2-900_3-B-3213-223114D

Piping and Instrumentation
diagram. Unit 700. Utilities: BD,
BF, BFH

Hold

Hold

Hold

2-730-B-2003-223114

Piping and Instrumentation
diagram. PU-731.2/PU-735.2
connections

Hold

Hold

Hold

2-730-B-2003-223114D

Piping and Instrumentation
diagram. PU-731.2/PU-735.2
connections

Hold

Hold

Hold

1-730-B-2003-223114

Piping and Instrumentation
diagram. Propane mercaptan
removal CNTCTR/SPRTR

Hold

Hold

Hold

1-730-B-2003-223114D

Piping and Instrumentation
diagram. Propane mercaptan
removal CNTCTR/SPRTR

Hold

Hold

Hold

1-730-B-2006-223114

Piping and Instrumentation
diagram. Blowdown and flare
headers

Hold

Hold

Hold

1-730-B-2006-223114D

Piping and Instrumentation
diagram. Blowdown and flare
headers

Hold

Hold

Hold

2-730-B-2006-223114

Piping and Instrumentation
diagram. Blowdown and flare
headers

Hold

Hold

Hold

2-730-B-2006-223114D

Piping and Instrumentation
diagram. Blowdown and flare
headers

Hold

Hold

Hold

1-700-020-223114

Piping and Instrumentation

diagram. Unit 740. Additional cold

water loop

Hold

Hold

Hold
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Document # Title Rev. Rev. Date
status
Piping and Instrumentation
1-700-020-223114D diagram. Unit 740. Additional cold | Hold | Hold Hold
water loop
Piping and Instrumentation
2-700-020-223114 diagram. Unit 740. Additional cold | Hold | Hold Hold
water loop
Piping and Instrumentation
2-700-020-223114D diagram. Unit 740. Additional cold | Hold | Hold Hold
water loop
Mechanical
DATA SHEET FOR THE WATER | Hold Hold Hold
010-0730-VVV-DSH-20001-01 WASH SKID OF KTL-1
DATA SHEET FOR THE WATER | Hold Hold Hold
020-0730-VVV-DSH-20001-01 WASH SKID OF KTL-2
DATA SHEET FOR THE WATER | Hold Hold Hold
023-0730-VVV-DSH-20001-01 WASH SKID OF KTL-2.3
015-0000-PUR-SDL-20036-01 EILéI_T_PLIER DATA REQUIREMENT | Hold | Hold Hold
010-0730-VVV-LAY-XXXXX-01 | MECHANICAL LAYOUT KTL-1 Hold Hold Hold
020-0730-VVV-LAY-XXXXX-01 | MECHANICAL LAYOUT KTL-2 Hold Hold Hold
023-0730-VVV-LAY-XXXXX-01 | MECHANICAL LAYOUT KTL-2.3 Hold Hold Hold
MECHANICAL LIFTING/HANDLING | Hold Hold Hold
010-0730-VVV-LAY-XXXXX-01 LAYOUT KTL-1
MECHANICAL LIFTING/HANDLING | Hold Hold Hold
020-0730-VVV-LAY-XXXXX-01 LAYOUT KTL-2
MECHANICAL LIFTING/HANDLING | Hold Hold Hold
023-0730-VVV-LAY-XXXXX-01 LAYOUT KTL-2.3
Piping
010-0700-LLL-GAD-20015-01 Piping Locattcl);Oglan. KTL 1 - Hold Hold Hold
010-0700-LLL-GAD-20016-01 Piping LocatiL?;loglan. KTL 1 - Hold Hold Hold
010-0700-LLL-GAD-20017-01 Piping Locattcl);Oglan. KTL 1 - Hold Hold Hold
010-0700-LLL-JPK-20002-01 Job Pack. KTL 1 — U700 Hold Hold Hold
010-0700-LLP-RPL-20001-01 Routing Plan. KTL 1 — U700 Hold Hold Hold
020-0700-LLL-GAD-20015-01 Piping Locattcl);Oglan. KTL 2 — Hold Hold Hold
020-0700-LLL-GAD-20016-01 Piping LocatiL?;loglan. KTL 2 - Hold Hold Hold
020-0700-LLL-GAD-20017-01 Piping Locattcl);Oglan. KTL 2 — Hold Hold Hold
020-0700-LLL-JPK-20002-01 Job Pack. KTL 2 — U700 Hold Hold Hold
020-0700-LLP-RPL-20001-01 Routing Plan. KTL 2 — U700 Hold Hold Hold
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Document # Title Rev. Rev. Date
status
023-0700-LLL-GAD-20003-01 Piping Locatlcfjn?g(l)an. KTL 2.3 - Hold Hold Hold
023-0700-LLL-GAD-20004-01 Piping Locati%nmP(l)an. KTL 2.3 - Hold Hold Hold
023-0700-LLL-GAD-20005-01 Piping Locati(L)Jn7g(l)an. KTL 2.3 - Hold Hold Hold
023-0700-LLL-JPK-20001-01 Job Pack. KTL 2.3 — U700 Hold Hold Hold
023-0700-LLP-RPL-20001-01 Routing Plan. KTL 2.3 — U700 Hold Hold Hold
093-0700-LLL-GAD-20022-01 Piping Locati%nmP(I)an. KTL 2.3 — Hold Hold Hold
Tie-ins List. Hold Hold Hold
093-0000-LLL-TIE-20002-01
KTL 2.3 — U700
Civil
010-0700-SSS-SPL-20002-01 Site layout. KTL1 - Y700 Hold Hold Hold
020-0700-SSS-SPL-20001-01 Site layout. KTL2 - Y700 Hold Hold Hold
023-0700-SSS-SPL-20001-01 Site layout. KTL2.3 - Y700 Hold Hold Hold
1-700-A-01-223114 Plot plan. Gas plant unit 700 Hold Hold Hold
2-700-A-03-223114 Plot plan. Gas plant unit 700 Hold Hold Hold
2-700 3-A-6101-223114 Plot plan. Unit 700.3 gas plant Hold Hold Hold
- (southwest area)
010-0700-MMM-LAY-20011-01 Structural steelwork layout. Pipe Hold Hold Hold
rack PR1
020-0700-MMM-LAY-20011-01 Structural steelwork layout. Pipe Hold Hold Hold
rack PR1
023-0700-MMM-LAY-20002-01 Structural steelwork layout. Pipe Hold Hold Hold
rack PR1
010-0700-QQQ-LAY-20007-01 | | OUNDATIONS LAYOUT.F1 1o | poig | Hold
Foundation
020-0700-QQQ-LAY-20002-01 FOUNDATIONS ITAYOUT. F1 Hold Hold Hold
Foundation
023-0700-QQQ-LAY-20001-01 FOUNDATIONS ITAYOUT. F1 Hold Hold Hold
Foundation
Electrical
1-3300-P-5004-223114 Single Line Diagram. Hold Hold Hold
RP-1.2 380 V Switchgear No.2
2-3300-P-5013-223114 Single Line Diagram. Hold Hold Hold
RP-2.2, 380 V, SWGR No.2
2-700-P-6124-223114 Single Line Diagram. Hold Hold Hold
KTL-2, U-700, 380 V, 700-
PDB-2911/1
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Document # Title Rev. Rev. Date
status
2-700_3-P-3756-223114 Single Line Diagram. Hold Hold Hold
KTL2.3 Lighting panel. 380 V,
LP-0703
2-700_3-P-5086-223114 Single Line Diagram. Hold Hold Hold
KTL2.3, 380 V TDB. THP-
0700.3A-3F
2-3300-P-5090-223114 Single Line Diagram. Hold Hold Hold
RP-3.1, 660 V DB, SB-013-3
010-0700-PPP-LAY- Cable Routing Layout. KTL 1 — | Hold Hold Hold
20010-01 U700
020-0700-PPP-LAY- Cable Routing Layout. KTL 2 — | Hold Hold Hold
20011-01 U700
023-0700-PPP-LAY- Cable Routing Layout. KTL 2.3 | Hold Hold Hold
20005-01 - U700
1-001-P-5014-223114 Cable Routing Layout. VGR Hold Hold Hold
KTL 1 (West)
1-001-P-5015-223114 Cable Routing Layout. VGR Hold Hold Hold
KTL 1 (East)
1-3300-P-5542-223114 Cable Routing Layout. KTL-1, | Hold Hold Hold
Substation RP-1
2-002-P-5002-223114 Cable Routing Layout. VGR Hold Hold Hold
KTL 2 (West)
2-3300-P-5005-223114 Cable Routing Layout. VGR Hold Hold Hold
KTL 2 Substation RP-2.1 and
RP 2.2
2-730_3-P-5038-223114 Cable Routing Layout. Power | Hold Hold Hold
supplies from substation
010-0700-PPP-LAY- Grounding Layout. KTL 1 - Hold Hold Hold
20011-01 U700
020-0700-PPP-LAY- Grounding Layout. KTL 2 — Hold Hold Hold
20012-01 U700
023-0700-PPP-LAY- Grounding Layout. KTL 2.3 - | Hold Hold Hold
20006-01 U700
010-0700-PPP-LAY- Lighting Layout. KTL 1 — U700 | Hold Hold Hold
20009-01
020-0700-PPP-LAY- Lighting Layout. KTL 2 — U700 | Hold Hold Hold
20010-01
023-0700-PPP-LAY- Lighting Layout. KTL 2.3 — Hold Hold Hold
20004-01 U700
1-200_1-P-5160-223114 Cable Schedule Hold Hold Hold
2-300_2-P-5053-223114 Cable Schedule Hold Hold Hold
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status
2-3300-P-5019-223114 Cable Schedule Hold Hold Hold
2-700-P-5018-223114 Cable Schedule Hold Hold Hold
2-700_3-P-5010-223114 Cable Schedule Hold Hold Hold
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