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OBLUEE

1.1 BBegeHwue

Lle]'lbl'O HacTtodllero naketa OOKYMEHTOB ABNAETCA NpeacTtaBliieHne MH(bOpMaLlMM B OpraHbl
rocyaapCrtBeHHOro Haasopa n KOHTpOJiA ONnA yTBepXaeHunAa B YCTaHOBJIEHHOM nopdnke u nocne
yTBEpPXOEeHUA NoJlydynTb pa3pelleHne Ha BbINnoJIHeHne CTPOUTESIbHO-MOHTaXXHbIX pa60T cornacHo
CH PK 1.03-00-2022.

Pabouvm npoekToMm npenycMOTPEHO cOo34aHuMe [OOMNOMHUTENBHOrO ObbemMa [ns XpaHeHwus
oTpaboTaHHOM LlenoyYn B3aMeH cyuecTsylownx pesepsyapos PIMNH T-1 un T-3, paHHee
BbIBeeHHbIX 13 akcnnyaTauum B mae 2021 roga.

O6bem paboT no paboyemy MpoekTy BKMYaeT B cebst MoaepHM3aumio cMcTeMbl OTpaboTaHHOM
wenoyun Ha KTJ1, koTopon Heobxoammo obecneynTb HagexXHOCTb TEXHONOMMYECKOro npoLecca.

MpoekTom «MoaepHu3aummn cucTembl oTpaboTaHHon wenoun B KTJT», npegycMoTpeHa ycTaHoBKa
CreAyroLmnX OCHOBHBIX COOPYXKEHWIA:

. CranbHoro BepTukanbHoOro uunuHagpuieckoro pesepayapa o6bemom V=3000 m3;
o HacocHow cTaHuum OTKpbLITOro Tna nof HaBecoM;

. BydepHoi emkoctn V=5 m3;

o OpeHaxHon emkoctn V=25 m3.

Mnowagka cTpouTenbCTBa pacnofiokeHa Ha Tepputopun AenctBytowiero 3asoga  KTJ1-1,
BOCTOYHEE y4yacTka pereHepauumn otpaboTaHHonm wenoun yctaHoBku [OMK-1, mectopoxaeHus
TeHrus.

lMpoeKkT BbINOMHEH B COOTBETCTBMM C TpebOBaHUSAMMU AEWNCTBYIOLUMX HOPMATUBHO-TEXHUYECKNX
aokymeHToB Pecnybnukn KasaxctaH, TY u MHCTpyKuMn Mo TexHuke 6Ge3onacHoctn TLO,
obecneumnBatowmnx 6e3onacHyo aKcnyaTauuio 3anpoekTMPOBaHHOIO 06beKTa.

1.2 CBeOeHUsi 0 MecTopacrnosioXXeHMn obbLeKTa

YyacTok cTpouTenbCTBa pacnonoxeH Ha Tepputopumn XKbIfblOMCKOro parioHa ATbipayckom
obnactn, Ha MectopoxaeHun TeHrns. MectopoxaeHue TeHrna otHocuTcsl K [Mpukacnuinckom
HedTerasoHOCHON NPOBUHLIMK. BOMM3n MecTopoXXaeHUs UMeeTCst a3pOnopT MECTHbIX BO3AYLLUHbIX
NUHUIN TeHrums.

KbINblONCKMIA paioH pacnonioXeH Ha tore-Boctoke ATbipayckon obnactv. AQMUHUCTPaTUBHbLIV
LeHTp panoHa — ropog Kynbcapbl, pacnonoxeH Ha pacctosHun 110 KM OT MeCTOpOXAeHUs
TeHrns. [poesn ocywlecTBnsieTcss NO  acganbTMpoBaHHOM aBTomobunbHou popore P-110
(Kynbcapbi-CapblkambIC) 1 N0 Xene3Hon gopore, coeauHsowmnx Kynbcapbl n MecTopoxaeHue
TeHrn3. ADMVHMUCTPATUBHBIN LeHTp obnactu — ropoa ATbipay, KOTOpbIn HaxoamTces okorno 400 km
OT npoekTnpyemoro obbekTa. Npoe3n ocyllecTBnseTca acdanbTMpoBaHHON aBTOMOOUNbHON P-
110, R-110, A-27 1 no »xenes3Hown gopore, a Takke cneunarnbHbIMKU aBuapencamum.

1.3 OcHoBaHue Ansa pa3pabdboTKu npoekTa

OcHoBaHuem pa3pa60TKV| npoeKTa CIyXuT:

. "eHepanbHbI [loroBop Ha okaszaHue ycnyr npoektupoBaHus CW1729988 (MSA),
pamouHoe cornawenne mexay TLWO u ILF, nognucanHoe B anpene 2019 roga u
BCTynuvBLUEee B cuny ¢ 22 Hosbps 2019 roaa;

° TexHnyeckoe 3agaHune Ha npoekTuposaHne CP-22-3011 «MogepHM3aumsa cucTemsl
wenoyHon Boabl B KTJT» ¢ yyeToMm TpeboBaHMIn HOPM M CTaHZapTOB, AENCTBYIOLLMNX Ha
Tepputopun PK;

. MHXeHepHo-reofesnyeckme 1 reonornvyeckme nabickaHus BoinonHeHsl AO HAMA
«KacnuinmyHarnrasy, B gekabpe 2022 roga.

Lle.l'IbI'O OaHHOIo npoeKkra ABNAeTCA pa3p360T|<a naketa [OOKYMEHTOB Ha CTpOUTENIbCTBO
NPOeKTnpyemMbIX coopy>|<eH|/||7| Ana XxpaHeHunda 0Tp860TaHHOﬁ Leno4yun.
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1.4 KpaTkoe onucaHue npoekrta

YyacTtok Kk BOCTOKY OT ycTaHoBkM [MK-1 BbiGpaH kak noaxofsiliee MecTo ANnd pasmelleHus
NPOEKTUPYEMbIX COOPYXXEHUI 0ObeKTa.

PesepByap ob6bemom 3000 M3 MO3BOMMT OpraHW3oBaTb BPEMEHHOE XpaHeHue oTpaboTaHHON
wenoum ¢ KTJ1, nz PINMH 1 3aBoga 2ro n 3-ro NokoneHun B Te4eHnn 6 MecsiLieB, Tak Kak ycTaHOBKa
HelTpanusauum weno4ym paboTaeT TONbKO B TEMMoe Bpems roga.

Mpn HopmarnbHOM paboTe cuctema wenodHon Boabl KTJ1 skcnnyatnpyetca 6e3 HeobxoaMmocTu
06paboTkn JOMNOMNHUTENBbHBLIX OOBEMOB LLENOYb0 B YCTAHOBKE HenTpanu3aumu wenoyun. lpu
akcnnyaTauun cuctem KTJT BO3MOXHbBI NPOLLECCHI 3arpsi3HEHUS LLLENOYHbIX PaCTBOPOB Ha yyYacTKax
OMK.

CywecTBylowmin 6ydepHbii pesepyap oTpaboTaHHon wenodn T-13 He umeeT AOCTaTOYHOro
obbema ans opraHM3aunn BPEMEHHOrO XpaHeHnsa oTpaboTaHHONM wenoyn. PaHee anga aton uenm
ncnonb3oBanuce pesepsyapbl T-1 1 T-3 Ha Tepputopumn PIMH, Ho 9T pesepByapbl 6binmn BoiBEAEHbI
n3 akcnnyataumm B mae 2021 roga Ha OCHOBaHUWM AaHHbIX MHcMekuuun. B cBaAsn ¢ BBooom B
aKkcnnyaTauuio 3aBofa 3-ro MOKONIEHUS U C Y4EeTOM BbLICOKOM KOHLEHTpauun cynbduaos,
HEeCOBMECTUMOW ¢ npoueccom Ha yctaHoBke MK KTJI, Bo3HMKNa HeoBXoQuMMOCTL yTUnmnsaumm
AONOSNHUTENbHOrO 00 beMa OTpaboTaHHOM LLENOYN.

I'IepeBoska Leno4u ¢ 3aBoga 3-ro NokoneHust obecneynBaeTcs cneuaBTOTPAHCMOPTOM.

MpoekTupyembln pesepByap AnA oTpaboTaHHOMW Lenovn obopyaoBaH HedTeynoBuTenem Ans
yAaneHus nreHo4YHon HedTu, KoTopas MOXET MpucyTCTBoBaTb B OTpaboTaHHOM wenoudn. OAns
3TOro NPOEKTOM MpeayCcMoTpeHa ycTaHoBKa bydepHon eMkocTun Ans cbopa nneHovHom HedbTn n
Hacoc ansa nocnegywowen otkadkm B npouecc [OMK. Tawke B npoekTe npegycmatpuBaeTcs
yCTaHOBKa MPMEMHOW MOA3EMHOM €MKOCTM C ABYMSI Hacocamu, KOTopasi BbINOMHAET (PyHKUMIO
ApEeHaxHon eMkocTn. PSaom ¢ npreMHON eMKOCTbIO pacnonoXeHa pasrpy3odHas nnowagka ans
aBTOLUMCTEPHBI.

OTtpaboTaHHas LenoyYs OCHOBHOIO NPOM3BOACTBA (CYLLECTBYOLLME YCTAHOBKWN) 1 3aBoAa TPETLETO
nokoneHus (3TM1) ¢ yposHem pH 12-13 HanpaBnseTcs OT npoekTupyemoro pesepsyapa T-026 Ha
cywlectBytollyto YctaHoBky HeunTtpanusaumn Llenoun. [pouecc HenTpanusaumm wWenoyvu
nNpoxoauT B NPUCYTCTBMM BOOHOMO pacTBopa ConsiHOW kucnotbl (36% macc. ).

MpousBoacTBEHHas MOLWHOCTL YcTaHoBkM Hentpanumsauuu Lenoun nosBonsieT MNpUHATH Ha
HelTpanusauuo oTpaboTaHHyK LWenovyb OT 3aBOA4a TpeTbero mMokoneHus, 6e3 BHeceHUus
M3MEHEHNA B CYLLECTBYIOLLYHO TEXHOMOIMYECKYID CXemy YyCTaHoBkM. [0poBon 0Obem
oTpaboTaHHON Leno4yn OT 3aBoa TPETLEro NOKONEeHnsa coctaBnseT 2455 1/roa.

OCHOBHbIM MPOAYKTOM YCTAHOBKM HeWTpanusauuu LWenovm S$BMAsSeTcs HeWTpanu3oBaHHbIN
pacTtBop. [Mo6o4YHbLIM NPOOYKTOM Mnpouecca HenTpanusauum sBnsieTcs ras HewTpanu3auun. B
npowuecce HewTpanusaumy LWeno4Yn MOryT BbIOENATLCA MepkanTaHel U ceposogopoAd. [as
HeWTpanu3auum HanpasnseTcs K Tepmudeckum okucnutenam Y-1504A/B  cywecTsytowen
yctaHoBku IMK ans 6e3onacHon yTunm3aumm nyTem CXuraHus.

YuutbiBas copepxaHue cynbcupgoB HaTpms o 11% (macc.) B oTpabotaHHow wenoun 3TI,
nnaHnpyeTcst KOHTpOnMpoBaTb pH HelTpanuaoBaHHOrO pacTBopa Ha ypoBHe 8,5 Ha YcTaHoBke
Hentpanusauun LUlenoyn, u4Ttobbl MCKMOUYUTL BblAENeHWe cepoBodopoda B €MKOCTU
HenTpanusauum F-0331, n BbIOpocoB auokcuaa cepbl (SO2) OT TepMUYECKUX okucnmTenen Y-
1504A/B yctaHoeku JMK. BBuay oTcyTCTBUSA MEpkanTMaoB B cocTaBe oTpaboTaHHom wenoyn 3TT1,
BEPOSATHOCTb 0Opa3oBaHMsA MepkanTaHOB B COCTaBE rasa HemTpanusauumn mncknovaetcs. Cocras
oTpaboTaHHom weno4vn 3Tl npeacraeneH B Tabnumuax 1.4.1-1.4.2.

CocTtaB oTpaboTaHHom wenoym 3Tl (6e3 moHO3TaHONaAMMHA)
Tabnuua 1.4.1

Ne HanmeHoBaHMe BelecTBa Conepxanue
[%, ppmw]
Metunmepkantug  Hatpus  CHsSNa
1 0
(%macc.)
2 Cynbdug Hatpus NazS (Yomacc.) 4,52
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Ne HanmeHoBaHue BewecTBa Conepxanme
[%, ppmw]
3 M'apocynbdua HaTtpua NaHS (Y%macc.) 4,3
4 Mmapookena HaTpus NaOH (Yomacc.) 0
5 HepacTtBopeHHas HedTb (06.%) <1
6 Katanusatop MEROX (ppmw) 0-200
7 Boaa ~90
CocrtaB oTpaboTaHHou wenoyun 3TM (c MOHO3TaHONAMNHOM)
Tabnuua 1.4.2
Ne HaunmeHoBaHue BelecTBa c?‘;‘)‘?z};:vc]e
1 Metunmepkantng  Hatpus  CHsSNa 0
(%macc.)
2 Cynbdug Hatpus NazS (%macc.) 5,59
3 M'opocynbdug HaTtpusa NaHS (%macc.) 5,32
4 M'mapookena HaTtpusa NaOH (%macc.) 0
5 HepacTtBopeHHasi HedhTb (06.%) <1
6 MoHosaTaHonamuH (Y%macc.) 2,8
7 OunataHon kapbamwng (Y%macc.) 5,6
8 Katanusatop MEROX (ppmw) 0-200
9 Bopa ~80

HelTpanu3oBaHHbLI pacTBOP B HOPManbHOM peXuMe 3IKCnnyaTauuu nocne Hentpanusaumu
oTpaboTtaHHon werno4n 3TT B o6beme okono 2624 T/rof ¢ YCTaHOBKM HEWTpanusauun LWenoyum
HanpaBnseTca B npuemMHble pesepByapbl T-016/T-019 cyuwiecTByowen YCTaHOBKM 3akauyku
CT1ouHbIX Bopg («benbin crnoH») Ang oTcTaMBaHWs U NocreayoLllen 3akaykm B NoA3eMHbld nnact
yYepes HarHeTaTernbHble CKBaXWHbI.

HelTpanu3oBaHHbLIN pacTBOp OTKaA4MBaEeTCA Ha OYUCTHble coopyxeHus KTl (kaHanusaumoHHas
cuctema K3) Tonbko B TOM cnydae, Korga cofepXaHue yrneBodoponoB B HEWTPanvM3oBaHHOM
pacTBOpe BbIlE OOMYCTUMOW KOHLEHTpaLMu, NPesycMOTPEHHOW AN OTKaykM Ha YCTaHOBKY
«benbin Cnony.

Bbicokoe copepxaHue cynb(uaoB HaTpUs B HENTpanus3oBaHHOM pacTBOpPE MOXeT oKasaTb
HeraTMBHOE BNUSIHUE Ha 9KCMNyaTauNoHHbIE XapaKTePUCTUKN HarHeTaTernbHbIX CkBaXuH. OgHako,
HeWTpann3oBaHHbIA pPacTBOp MOCne HenTpanu3auun oTtpabotaHHon wenoun 3TI Gyger
CMeLWmnBaTbCA C MOTOKaMW CTOYHbIX BOA OT YCTaHOBOK OCHOBHOIO MPOW3BOACTBA B MPUEMHbIX
pesepByapax T-016/T-019 YCTaHOBKM 3aKkayku CTOYHBIX BOA, 4151 CHKEHUS ObLLE KOHLEeHTpaLmm
cynbdnaoB Hatpus. Kpome Toro, Beibop onTMManbHOMO BPEMEHW OTCTaMBaHMSA CTOYHbIX BOA B
pe3epByapax T-016/T-019 Nno3BOMMT CHM3UTb PUCK 3aKYyMNMOPKM HAarHeTaTesbHbIX CKBaXXMWH.

Tekywlass OCHaLWlEHHOCTb  YCTAHOBKM  3aKaykM  CTOYHbIX  BOA ~ MO3BONSET  MPUHATH
HeWTpann3oBaHHbIA pacTBOpP Mocne HelTpanuaauun otpaboTaHHon wenodn 3T, 6e3 BHeceHus
N3MEHEHWI B CYLLLECTBYHOLLYIO TEXHOJOIMYECKYH CXEMY YCTAHOBKM.
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FTOCYOAPCTBEHHbLIE CTAHOAPTbI U HOPMATUBDI

DokymeHT Ne:

Ha3BaHue

CH PK 1.02-03-2022

Mopsgok paspaboTku, cornacoBaHusi, YTBEPXOEHUS U COCTaB MPOEKTHO-

CMN PK 1.03-101-2013

CMETHOM [OOKYMEHTauum Ha CTPOUTENbCTBO. (C  M3MEHEHUSAMU WU
OOMNOSIHEHMAMM NO cocTosiHMIO Ha 12.01.2023 r.)

MpoaomKNTENBHOCTL  CTPOUTENLCTBA W 3adenl B CTPOMTENbCTBE
npeanpuaTuin, 34aHun U coopyxeHun. Yactb |. (C M3MeHeHuamn OT

06.11.2019r.)

CH PK 1.03-00-2022

CtpoutensHoe npoussoacTso. OpraHusaums CTpoMTeNbCTBa NpPeanpusaTui,
30aHUI Y COOPYKEHWIA. (C UBMEHEHMSIMU W JOMNOSTHEHMSIMU MO COCTOSIHUIO Ha
30.11.2022r.)

CIn PK 2.04-01-2017

CrtpoutenbHas knumatonorus (¢ nameHexnmamm ot 01.04.2019r.)

CH PK 1.03-05-2011

OxpaHa Tpyaa 1 TexHuka 6e30nacHOCTM B CTPOUTENbCTBE

CIn PK 1.03-106-2012

OxpaHa Tpyaa u TexHnka 6e30nacHOCT! B CTPOUTENBLCTBE (C M3MEHEHMAMMU
1 JONonHeHMaAMM No coctosHuio Ha 20.12.2020 r.)

CT PK 1357-2005

Cocyabl, paboTatolume noa AaBneHnem

CH PK 2.01-01-2013

3awmTa CTPOUTENBbHbIX KOHCTPYKLUMI OT KOPPO3un

CMN PK 2.01-101-2013

3aLLI,VITa CTPpOUTENbHbIX KOHCprKLI,VIVI OT KOppo3unun (C N3MeHeHNAMnN OT
01.08.20181.)

Mpukas MwuHucTpa
aHepretukn PK ot
20.03.2015 ropma Ne
230, O6 yTBEpPXKOEHUM
Mpasun ycTpoKcTea
3NEeKTPOyCTaHOBOK

ny3 PK 2015

MpaBuna ycTtponcTea anekTpoyctaHoBok (IMYJ)
AONoNHeHMAMM No cocTosHmio Ha 03.01.2023 r.)

(c wn3MeHeHusMM 1

CIn PK 2.02-101-2022

MoxapHasa 6e30NacHOCTb 34aHUA U COOPYXKEHWI

CH PK 4.04-07-2019

OneKTpOTEXHNYECKME YCTPONCTBA

ClN PK 4.04-107-2013

OneKTpoTEXHMYECKME YCTPONCTBA

CH PK 2.04-01-2011

EctecTtBeHHOE 1 MCKYCCTBEHHOE ocBeLlleHne

CIn PK 2.04-104-2012

EcTtecTBeHHOE 1  WCKYCCTBEHHOE oOcCBelleHne (c
JononHeHMsAMM No cocTosiHuo Ha 12.08.2021 r.)

M3IMeHeHnamMm u"

CIn PK 2.04-103-2013

YcTponctBa MOMHMe3awuTbl 30aHUN U COOPYXEHUN (C MU3MEHEHUAMU U
JononHeHMsAMM No cocTosiHuo Ha 06.11.2019 r.)

CH 357-77 MHCTpyKUMSE MO MPOEKTUPOBAHMIO  CWUMOBOIO W OCBETUTENBHOrO
3NeKTPoo6opyAO0BaHNS NPOMBILLSIEHHLIX NPEANPUATII
VHCTpYKUMST MO MPOEKTUPOBAHUIO 3MEKTPOCHAOXEHUSA MPOMbILLIIEHHbIX
CH 174-75 npeanpuaTuny (C M3MEHEHUSMU U  OOMOSIHEHMSIMM MO COCTOSIHMIO Ha

28.06.1984 1.)

CIMN PK 3.01-103-2012

eHepanbHble NnaHbl NPOMBILLIEHHbIX NPeanpUATUA (C M3MEeHeHUAMN OT
06.11.2019r.)

Page 15 of 127



https://online.zakon.kz/Document/?doc_id=37590845
https://online.zakon.kz/Document/?doc_id=35499474
https://online.zakon.kz/Document/?doc_id=36527705
https://online.zakon.kz/Document/?doc_id=36527705
https://online.zakon.kz/Document/?doc_id=30162239
http://online.zakon.kz/Document/?doc_id=39728380
https://online.zakon.kz/Document/?doc_id=39203342
https://online.zakon.kz/Document/?doc_id=39203342
https://online.zakon.kz/Document/?doc_id=39491382
https://online.zakon.kz/Document/?doc_id=39491382
https://online.zakon.kz/Document/?doc_id=36639970

015-0000-RGL-RAP-20123-01

Revision / Pegakumsa: U01

CH PK 3.01-03-2011

eHepanbHble NnaHbl NPOMbILEHHbLIX NPEaNnPUATUN

CH PK 5.01-01-2013

3emnsiHble COOpYyXeHunsda, OCHOBaHUA n beHﬂ,aMeHTbI

CH PK 5.01-02-2013

OcHOBaHUA 34aHN U COOPYKEHUI

CIN PK 3.05-103-2014

TexHonornyeckoe o6opyaoBaHue 1 TexXHonormyeckne TpyGonposoabl

ClN PK 4.01-103-2013

HapyxHble ceTu 1 cCoopy>KeHns BOOOCHabXeHWs 1 KaHanv3auum
(C U3BMEHEHMSIMM 1 AOMOSTHEHUSAMW MO COCTOSAHMIO Ha 25.12.2017 1.)

CH PK 4.01-03-2011

BogooTtBeaeHue. HapyxHble ceTu u COOpyXeHus
(C n3MeHeHMAMN 1 SONONHEHUSMY NO COCTOSAHMIO Ha 29.12.2021 r.)

CHull PK 4.01-02-
2009

BopocHabxeHne. HapyxHble ceTM U COOpYXeHWs. (C U3MEHEHUSIMU MO
cocTosiHmio Ha 13.06.2017 r.)

TexHuyeckumn
pernameHT Ne4(05 ot
17.08.21r.

OObwwme TpeboBaHWs K MoxapHoW ©Oe3onacHOCTU (C W3MEHEHWsSIMUM MO
COCTOSHMIO Ha 26.02.2023 r.)

Mpukaz MuHuctpa no
UC PK Ne 55 or
21.02.2022 .

MpaBuna noxapHon 6Ge3onacHOCTN (C M3MEHEHUSIMU MO COCTOSIHMIO Ha
19.02.2023 r.)

CH PK 5.03-07-2013

Hecywime n orpaxgatoLme KOHCTPYKLUn

CMN PK EN 1993-1

lMpoekTupoBaHWe CTanbHbIX KOHCTPYKLMIA

ClM PK EN 1992-1- | lNpoekTnpoBaHune Xene3obeTOoHHbIX KOHCTPYKLUUI

1:2004/2011 YacTtb 1-1. O6wme npaBmna v npasuna ang sgaHum

CH PK 2.02-106-2019 I‘IpoeKTmpoaaljme cucTem noXxapHom ©esonacHocTn obbekToB
TeHrnawespoun

CH PK 4.02-03-2012

Cuctembl aBTOMaTM3aUNN

Cln PK 4.02-103-2012

Cuctembl aBTOMaTM3aUNN

Tpyzoson Kogekc PK (C M3MeHeHUaAMU 1 SONOSTHEHUSAMW MO COCTOSIHUIO Ha
01.04.2023r.)

3akoH PK «O rpaxpgaHckon 3awwmre» (C USMEHEHUSIMU U SOMOSTHEHUSAMW MO
cocTosiHuio Ha 28.02.2023 r.)

Mpukazom MwuHUcTpa
BHyTpeHHux aen PK ot
24 okTa6pa 2014 roga
Ne 732

O6 yTtBepxaeHun obbema W CcoAepXaHUs  UHXEHEePHO-TEXHUYECKUX
MepONpPUATUIA rPaxXAaHCKOW OBOPOHbLI. (C M3MEHEHWUAMM MO COCTOSHUIO Ha
13.12.20191.)

3akoH PK ot 16 uions
2001 roga Ne 242-I1

O06 apxuTeKTypHORN, rPafoCTPOUTENBHOW U CTPOUTENbHOWN AeATENBHOCTA B
PK (c nameHeHusamn n gononHeHusmu no coctosiHmio Ha 07.03.2023 r.)

lNocTtaHoBREHNE
MNpaBsutensctea PK ot
12 anpens 2021 roga
Ne 234

«O06 yTBepxaeHuu NMpaBun n KPUTEPUEB OTHECEHUS OOBHLEKTOB K YSA3BMMbIM
B TEPPOPUCTUHECKOM OTHOLLEHUN»

lNocTaHoBnEeHMe
Mpasutensctea PK ot
06.05.21 r. Ne 305

«O6 yTBepxaeHuMM TpeboBaHWA K OpraHuM3auun aHTUTEpPPOPUCTUYECKOWN
3aLWunTbl 0OBHEKTOB, YA3BMMbIX B TEPPOPUCTUHECKOM OTHOLLEHUMUY
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Mpukas MuHucTtpa no
WHBECTULMAM "
passutuio PK ot
30.12.2014 Ne 355

MpaBuna obecneyeHnss MNPOMbLILWNEHHON 6e30nacHOCTU Ansi OnacHbIX
Npon3BOACTBEHHbIX  OOBLEKTOB  HeMTAHOM U ra3oBOW  OTpacnewn
NPOMBILLIIEHHOCTU. (C U3MEHEHMAMN 1 gononHeHnsmu ot 15.01.2023 r.)

Mpukaz MuHucTpa no
WHBECTULIMAM "
passutnio PK ot 30
nekabps 2014 roga Ne
358

06 yTtBepxaeHun «lpaBun obecneveHnsi NMPOMbILNIEHHOW Ge3onacHoCTH
npu akcnnyatauum obopydoBaHus, paboTatowero nog AasrneHvem» (C
N3MEHEHNSIMU MO COCTOSIHUIO Ha 26.03.2023 r.)

Mpukaz MuHucTpa no
ypesBblYaliHbIM
cutyaumsam PK ot 15
mioHa 2021 roga Ne
286

«0O6 yTtBepxaeHun lNMpaBun obecneveHnsi NPOMbILSIEHHOW Ge3onacHoCTH
npu aKcnnyaTauum n peMoHTe pe3epByapoB AN HeddTU U HEPTENPOOYKTOB»

Mpuka3s MwuHucTpa
HaLUWOoHanbHOMN
akoHomukn PK ot

28.02.15 . Ne 165 O6
yTBepxaeHun Npasun

«[lMpaBuna onpegeneHns obLero nopsiaka OTHECEHNS 34aHUIN U COOPYKEHNIN
K TexHW4Yeckn w (Mnn) TEeXHOMOrMYecKn CnoxHblM obbektam» (C
N3MEHEHNSIMU 1 AOMOMHEHUAMM NO cocTosHMIO Ha 14.02.2023 r.)

Mpukas MwuHucTpa
3apaBooxpaHeHuns PK
ot 16.06.21r. Ne KP
OCM-49 06
YTBEPXKOEHUM

CaHuTapHbIX npasun

«CaHuTapHo-anugemuonormyeckne TpeGoBaHMsA K YCnoBuaAM Tpyda W
6bITOBOrO OGCNYXMBAHUSI MPU CTPOUTENBCTBE, PEKOHCTPYKLUNW, PEMOHTE U
BBOAE, O9KCMnyaTauum OOBLEKTOB CTPOUTENbCTBa» (C U3MEHEHUSIMM OT
22.04.2023r.)

YTBEPXOEHDI

npvkasoM MuHuncTpa
3apaBooxpaHeHus PK
ot 20.02.2023 1. Ne26.

«CaHVITapHO-SI'IVlﬂeMVIOJ'IOI'VI‘-IeCKVIe Tpe6OBaHMﬂ K BOOOUCTOYHUKAM,
MecTam Bop,o3a6opa ONs XO3ANCTBEHHO-MNTBEBLIX LieNen, X03sMCTBEHHO-
NMNTbeBOMY BOAOCHabXeHMo n MecTam KyﬂbTypHO-6bITOBOFO
BOAOMNObL30BaHMs U 6e30MacHOCTUN BOAHbIX OOBbEKTOBY

MEXOYHAPOOHbLIE CTAHOAPTbBI U HOPMbI

ASME B31.3 TexHonornyeckune TpybonpoBoabl H/M

AWS D1.1 [MpaBuna cBapku KOHCTPYKLNIA H/M
McnbiTaHusa noa gaBneHuem ctanbHbIX Tpybonposodos

API RP 1110 ANs TPaHCMOPTUPOBKM rasa, HerTﬂHOEO rasa, onacHbIX H/M
XWUOKOCTEMN, NerkoneTyumx XWUAKOCTEN WNu OBYOKUCU
yrnepoga

ASME Sec VIIl Div 1 HopMmbl Anst KOTNOB M COCYAOB BLICOKOrO AaBfeHus- H/M
Cocygabl noa AasneHnemM

API 615 KoHTponb ypoBHS LWyMa MexaHu4eckoro obopyaoBaHus H/M

ASME/ANSI B16.5 Tpy6Hble braHubl 1 pnaHueBble PUTUHIK H/M

ASME, pasgen IX Hopmbl 1 npasBuna ansg KoTros K COCYAOB BbICOKOTO H/M
AasneHus - Ksanudukaumsa no ceapke v navke

ISO-9001 Cuctembl ynpaBneHus Ka4eCcTBOM H/M

ISO-14001 YnpasneHve npupogooxXpaHHoOn OeATeNbHOCTbI0 H/M
HedTtaHas wu rasogobbiBalowias MNpPOMbILNIEHHOCTb.

NACE MRO0175 Matepuansl  ans Mcnonb30BaHnA B  cpepjax,
cofepXalymx ceposogopoa, npy 4obblve HedTH 1 rasa

M3K 60364 OneKTpOoyCTaHOBKN HN3KOBOJIbTHbIE
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API 650

CranbHble pe3epByapbl Ansi XpaHeHWst HedhTu

APl 610

Hacocbl LeHTpobexXHbIe ans
He(pTEXMNYECKON N ra30BON NPOMBbILLIIEHHOCTU

HedTAHON,

NMPOEKTHbIE WU CTAHOAPTHbLIE CINEUAD®UKALUMN,

PYKOBOACTBA MO NPOEKTUPOBAHUIO

DokymeHT Ne: HasBaHue Pen. Ne

ELC-DU-5135-TCO Obwee YCTPOMCTBO  3MEKTPOYCTAHOBOK  HA3EMHbIX uos5
COOpPYXeHWi

ELC-SU-5136-TCO CucTembl 3aneKTpUYEeCKUX TENTOCMYTHMKOB uo1

ELC-SU-1675-TCO MoHTax anekTpoTexHu4eckoro o6opyaoBaHus u02

60-0000-J-SPE-0008 TY Ha cuctemy obHapy>XeHus noxapa u yTedku rasa 1

015-0000-ITM-SPE- TpeboBaHUs K HyMepaunn N KOOUPOBKE uo2

TCO-000-00002-01

015-0000-ITM-SPE- TpebosaHusa k Hymepauum n koanposke KNI Cco4

TCO-000-00002-02 P ymepay AP

015-0000-ITM-SPE- TpeboBaHus K Hymepauumm n KOOMPOBKe Co4

TCO-000-00002-03 anekTpoobopyaoBaHus

ICM-DU-6003-TCO OCHOBbI KOHTPOIS N U3MEPEHN 3E

ICM-DU-5080-TCO Kputepuu nsmepeHusa temnepatypsl U04

ICM-DU-5076-TCO KpuTepum nsmepeHus gasneHus uo3

ICM-DU-5088-TCO lMpoekTnpoBaHe cucTeM aBapunMHOW CUrHanuaawumm 2

ICM-DU-5144-TCO OCHOBbI MPOEKTUPOBaHNS CUCTEMbI aBToMaTU3aLuUn 1
npouecca (CAI)

ICM-DU-5253-TCO Cxembl Tpybonposogos u KWI, TexHomornuyeckune 2
CXeMbl 1 CXeMbl BbIDOpa Matepuanos

ICM-PU-5164-TCO AHanus 3agay ynpasneHus 2

ICM-PU-5165-TCO AHanua 3agay aBapuiHOM CUrHanmMsaumm 0
MoHTax, npoBepka, WUCMbITaHMe W BBO4 B 3E

ICM-PU-5139-TCO aKcnnyaTtauuio KOHTPOJSIbHO-N3MEPUTENBbHbIX
npmubopos

ICM-PU-5171-TCO AHanua 3apady 6esonacHocTM / aHanuM3 onacHbIX OE1l
dakTopoB Npom3BoACTBa

ICM-DU-6025-TCO ABTOMaTM4eckue cnuctembl 6e3onacHoCTn 2

ICM-DU-6036-TCO CucTtembl 06HapyXeHust noxapa u rasa 3

FPM-DU-1501-TCO TpeboBaHUS K pasMeLLeHnio JaTYMKOB OBHapyXeHUs 1
noxapa v rasa

ICM-SU-1107-TCO lMporpaMmmMmnpyembIn NOrMYecKnin KOHTponnep 1

uo3

ICM-SU-1348-TCO

MaHenu ynpaesneHuna KU
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ICM-SU-4929-TCO MpnbopHoe ocHalleHne 6ro4HOro 06opyaoBaHUS 1E1

ICM-SU-6203-TCO [leTeKTOpbLI NoXapa 1 rasa uol

FRS-DU-5267-TCO KnanaHbl aBapunHOro otcedeHns n cbpoca AaBneHus 2

ICM-SU-5117-TCO PacnpegenutenbHbie kopobku KUI OE2

ICM-SU-5203-TCO Bsanmopenctene uHTepdenca TpeTbeil CTOPOHbI C 1
CyTn

CIV-DU-5009-TCO KpuTepum npoekTMpoBaHus 34aHnin U COOPY>KEHNI uo3

CIV-DU-5240-TCO KpuTepum npoekTMpoBaHus B CTPOUTENBLCTBE uo2

CIV-SU-850-TCO ApMMPOBaHHBIN N HEapPMNPOBaHHbLIM BETOH uo1

CIV-SU-398-TCO WNarotoBneHune MEeTanoKOHCTPYKLUUI /K] UO4E
KOHCTPYKUMOHHbBIX M NPOYMX BUOOB CTanu

J-ST-2095 Kog-ka  Teros/HomepoB  obopypoBaHus  CIIIC, 10
KWUI(nA) n an. obopynosaHwus, yct-ro go 3Bl
PacnonoxeHnne obopygoBaHua  cuctembl  [ul. 5

J-ST-6189
YcnoBHble 0003HaYeHNs 1 obLue npumeYyaHns

PIM-SU-2505-TCO NarotoBneHne TpybHOW 06BA3KM. [Ons  HaseMHbIX uo2
06beKkToB

PIM-DU-5093-TCO [MnaH pacnonoXeHus TEXHOMOrMYECKOW YCTaHOBKU U 0
BHE3aBOACKNX 00BEKTOB. [Ns HazeMHbIX OO BEKTOB

PIM-SU-5104-TCO 3akynka knanaHoB. [inst Ha3eMHbIX 0O LEKTOB 4

PIM-SU-5209-TCO dnaHueBble Npoknagky1 u 6ontoBble coeanHeHus. [ns UO3E
Ha3eMHbIX 06BbEKTOB

PIM-SU-3541-TCO M'mapasnuyeckne ncnblTaHus Ha3eMHbIX 2
TpyOONpPOBOAHLIX CUCTEM

PIM-PU-5124-TCO Mpoknagka noa3emMHbIX pr69nposonos noXxapHou uo1
BOAbI 13 NONMaTUMNEHa Bbicokon nnoTHocTu (MBIT)

PIM-DU-5138-TCO lMpoekTupoBaHve TpyOHOU 06Bs3KW. [Ns Ha3eMHbIX 4
06beKToB

PIM-DU-5153-TCO lMpoekTnpoBaHve TpyOHbIX onop. [Ond HaseMHbIX 1
06bekToB

PIM-SU-5112-TCO Knaccbl MaTepuanoB TpybonpoBogoB. [Ons HazeMHbIX 4
06beKTOB

FPM-SU-5141-TCO PacuyeT cuctembl BOASHOMO NOXapoTyLUeHUs 1

J-ST-6216 TexHnyeckne ctaHpapTbl. [leTenbHas cxema KWUIT. 2
YacTtuy. npoBepka xoga knarn. Yyactok - HIMA

O-ST-2009 MpuHUMNBI aBapUHOTro ocTaHoBa 1 cbpoca AaBneHus 4

L-ST-2009 TexHuyeckme ycrioBus Ha MocTaBnsiemble TpyoOsl, 9
UTHHIM 1 bnaHubl

L-ST-2014 Bpeskun B cuctemy Tpybonposonos 2

L-ST-2029 MocTaBnsieMble NPOKNaaku 4E

L-ST-2030 2

TpebGoBaHus Ha 3aKynky 6ONTOBLIX COEAUHEHNUI
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L-ST-2033 OTcnexvnBaHue matepuanoB ansa TpybHon o6Ba3kn Ha 1
nnowuanke

L-ST-2056 HetanbHaa  cneundukaums  TpyboONpoBOAOB MO 7
Knaccam

L-ST-6077 HeTtanu onop TpybonposoaoB — Tabnuia Beibopa onop 0
Tpybonpoeogos

A-ST-2008 McxonHble AaHHbIE ANS NPOEKTMPOBaHMUS 2

P-ST-6004 OcHoBHbIe NpuHUMNbI 3a3emnenns. Kabenn n cuctemel 1
yrnpasneHus

P-ST-6014 CraHpapTt MOHTaxa 3ANeKTpoobopyaoBaHUS. 1
MapknpoBka kabenen v xun

P-ST-6041 CraHngapt MOHTaxa 3NeKkTpoobopyaoBaHUS. 1
KabenbHas TpaHLues anst HenocpeaCTBEHHOW YKNaaKm
B PYHT.

S-ST-6002-01, 02 MogepHusauusa nnowagkn. TY Ha maTepuanbl — 0

aoporun n mouleHune

W-ST-2011 TexHnyeckme ycnoBusi Ha CBapKy W HepaspyLuatoLnii 2
KoHTponb Tpybonposoaos

W-ST-2021 OnpegeneHve BriaxHOW BOAOPOOHOW  (KKMCMOM») 0
cpeabl

W-ST-2025 TpybHas obBaA3ka TEXHOMNOrM4Yeckoro obopyooBaHUS, 1

cBapka, nocrecBapoyHass  Tepmoobpabotka wu
HepaspyLuaroLime NcrnbiTaHnsA

COM-SU-4743-TCO Hapy>xHble NokpbITUS. [na HazeMHbIX 0OGbEKTOB U04
COM-SU-5191-TCO CucTtembl NOKpbITUSA. [Nst HA3eMHbIX 06bEKTOB 3E
SID-SU-5106-TCO PykoBogctBo no  TexHuke ©esonacHocTv  Mpu 3
NPOEeKTUPOBaHNN
IRM-SU-1381-TCO Tennomsonauma gns ropsumx  TpybonpoBoaos, uo3
COCyoB U TENNTOOOMEHHUKOB
Mpoueaypbl otgena NPOEeKTUPOBaHUA " 3

X-000-L-PRO-0001

CTpouTenbCTBa NPON3BOACTBEHHbIX ob0bekToB

TEPMUHOIOInA ONPEAENEHNA U ABBPEBUATYPDI
CnoBa u BblpaXeHus1, onpeaeneHHble HUxe, byayT NPUMEHSITBCA BO BCEM JOKYMEHTE.
KOMMAHWA - TEHIM3LWEBPOWN, Takke TLLO.
nogrPAOYUK - ILF Kazakhstan Consulting Engineers, Takke ILF.

PABOTbI paccmaTpmBaloTCcsl B HacTosieM [AOKYMEHTe Kak BCe 3ajayu, onpefeneHHble unu
nogpasymeBaemsble B kayectse oTBeTcTBeHHOCTU [MTOOAPAOYNKA.

[ononHutenbHble cnoBa WU BblpaXeHna UMEernT B HacToduwemMm OOKyMeHTe crnegywuine

onpefeneHus:

CokpalueHue OnpepeneHune
PK Pecnybnuka KasaxcTtaH
P Pabouunii npoekT
Bl BusHec-napTHepbI
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CokpauieHue OnpegeneHune
DCC pynna KOHTPONSA SOKYMEeHTaumm
oan OcCHOBHbIe faHHble AN MPOEKTUPOBaHMS
OP O6bem paboTt
CTR OueHka 3aTpaT, BPEMEHU U pPeCcypcoB
AFD YTBEPXKOEHO AMS NPOEKTMPOBaHMUS
IFC BbinyweHo Ansg koMMeHTapues
rOCT "ocymapcTBeHHbINM cTaHaapT
CH CTtpoutenbHble HopMbl Pecnybnnku KasaxcraH
cn Csog npasun Pecny6nukm KasaxcTtaH
LLI O6GopynoBaHune AMTENBHOTO CPOKa M3roTOBMNEHUS
PIrH PeaepByapHbili Napk cbipoi HedTH
3Tn 3aBopg 3-ro nokoneHus
KTh KomnnekcHasa TexHonornyeckas nmHus
SID TexHuka 6e30nacHOCTU B MPOEKTUPOBaAHUN
OTwullb OxpaHa Tpyaa v nponsBoACcTBEHHas 6€30nacHOCTb
M3K MexayHapoaHas aneKkTpoTexHuyeckasi KoMuccust
M3T MexaHu4yeckue, anekTpuyeckme, TpybonpoBoaHbIE CUCTEMBI
EEDC Kputepum npoekTMpoBaHusi anekTpoobopyaoBaHus
110 Beopa/BbiBOA
IP 3awuta oT NPOHNKHOBEHNSA NMOCTOPOHHMX Ccpen
ya LWnt ynpaeneHua anektpogsuratenamm (KPY HH)
LED CeeToauop
30 3asemMreHve 3almTHoe
MJK lMporpaMmMnpyembl NOrMYecknin KOHTponnep
H+3I1 3alnTHOE 3a3eMneHne n HeruTparnb
Y3K3 YCTPONCTBO AN 3alNTbl OT KOPOTKMX 3aMblKaHUN
BCIN BpoHUpPOBaHHbLIN CTanbHOW NPOBOAHUK
CTOuKHMIM Cxema TpybonpoBoaHoun 06B5a3ku u KUM
PCY PacnpegenutensHas cuctema ynpasneHus
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CokpauieHue OnpegeneHune
MA3 lMpoTnBoaBapuiiHas 3awmra
3agepxka Ha yTouHeHun

TBC Moanexut noaTBepXKAEHMIO
TBD MoanexuTt obcyxaeHuto

ry paHnua ycTaHOBKM

FR OrHes3awmTHbIA MaTepuan
MnBen [MonnMaTuneH BbICOKOW MAOTHOCTU
MnBX MonuHBMHUNXNOPUA
Ccn3 CpencTtBa HaMBUAYyanbHON 3aLlmThbl

cm3og CpeacTBa MHaMBUAOYyanbHON 3alMTbl OpraHoB AblXaHWUs

CK3 CpeqacTBa KOnMnekTUBHOM 3alUnThI

NMPUMEHEHUE CTAHOAPTOB

MpoekT paspaboTaH B COOTBETCTBMM CO crneumdpukaumsamm TLLO. Bce OTKNOHEHNS OT NPUMEHUMBIX
cneumdukaumn TLLO obeyxpatotca otaensHo. B cniyyae, ecnu cneundmkaymm TLLO oTcyTCTBYIOT
AN HEeKOTOPbIX KOHKPETHbIX Chny4vaes, ucnonb3oBanucb cneundukaumm Chevron. [lpoekTt
COOTBETCTBYET NpMMeHnMbIM cTaHaapTam PK.

EOVHULIBI UBMEPEHUA

Bce TexHnyeckue gaHHble BbipaxeHbl B MexayHapoaHon cucteme eamHml, (CU) YkasaHune eguHuy,
namepeHust B NpoekTe JOMKHO NOIHOCTLI0 COOTBETCTBYIOT TpeboBaHuAM cTaHdapTa A-ST-2008
"OcHOBHble AaHHble no poekTy”

OPITAHU3ALUNA CTPOUTENBCTBA

O6wume TpeboBaHUA K BeAeHUO paboTt

OanHbin  pasgen  (MOC-npoekT opraHu3auum CTpouTenbcTBa) paspaboTaH  OTAENbHbIM
OOKYMEHTOM 1 ByaeT NpeAoCcTaBneH B COOTBETCTBYHOLUME OpraHbl Ansi MTPOBEAEHNS] KOMIMIIEKCHON
BHEBEOMCTBEHHOWN aKkcnepTusbl. PaspaboTka gaHHOro pasgena ocHoBaHa Ha paspaboTaHHbIX U
yTBEPXAEHHbLIX MaTepuanax npoeKTHOM JOKYMEHTaLuK.

O6wwii cpok ctpoutenscTea coctaensieT 20 mecsaues (Il kaptan 2023 no IV kBapTan 2024).

OBBbEKT OTHOCUTCS K TEXHOJOMMYECKMN CITOXHBIM, YPOBEHb OTBETCTBEHHOCTM COOPYXXEHUI MPUHST |
- MOBBILLUEHHBIMN.

TpQﬁOBaHMH K nocCcTtaBliséMbiM CTPOUTEeINbHbIM MaTepuanam,
n3penunam n KOHCTPYKUUAM

B TeueHum Bcero cpoka cCTpouTenbCcTBa BbIOpaHHbLIN Ha OCHOBE TeHaepa WCMNOMHUTENb
cTpouTenbHbiX paboT HeceT OTBETCTBEHHOCTb 3a cobniogeHne TpeboBaHWW, OEWCTBYOLMX Ha
Tepputopun PK HOpMaTUBHBIX OOKYMEHTOB MO OXpaHe Tpyda, OXpaHe OKpyXalollen cpenpl,
6Ge3onacHOCT CTpouTenbHbIX paboT OnA TEPPUTOPUM U HaceneHus, a Takke 3a BbIMOJIHEHUE
pasHoro pogda TpeboBaHMM aAMUMHUCTPATMBHOIO XapakTepa, YCTaHOBMEHHbIX HaCTOALMMU
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HOpMaMu W OPYrMMU  OeNCTBYIOLMMW  HOPMATMBHbIMU  JOKYMEHTAMW WM YCrOBUAMM
COrfacoBaHns CTPOUTESNbCTRA.

Wcnonuutenb paboT gormkeH obecneumBaTtb yOOpKy Tepputopuy cTpounnowanki. beitoBon u
CTPOUTESbHbIN MyCOP AOMKHbI BbIBO3UTHCA CBOEBPEMEHHO B CPOKM U B NOPSAKE, YCTAHOBMEHHbIX
npasunamu Tb TLUO. Mpwn BbiNONHEHUU paboT NcnonHuTenu gomkHbl cobnogaTts TpedoBaHna no
Tb TLWO, yto BygeT NpoBepATLCSA B X04e PErynsipHbIX ayanToB.

MecTa paborT, a Takke BpEMEHHbIX MPOXOA0B, AOMKHbI ObITb OCBeLLeHbl B cooTBeTCcTBMM co Cl1 PK
1.03-106-2012.

OﬂepaLIMOHHbIVI KOHTPOJIb CTPOUTEJNIbHO-MOHTaXHbIX pa60T

Ha ctpouTenbHon nnowaake AomkHO ObiTb o6ecneyeHo 4OCTaTOYHO CBODOAHOro NpoOCTpaHCTBa
ONs nepBOHAYyanbHOrO MOHTaXa W nocregylowero TexobcnyxumBaHus ycTaHaBnMBaemoro u
cywecTsylowero  obopygosaHusi.  CooTBeTCTBYyWOLWME  pa3Mepbl  OOMKHbI  OTBeYaTb
pekomeHgaumam [NocTtaBwuka n TpebosaHuam «PykoBoacTBa no ydeTy TpeboBaHMN TEXHUKM
6esonacHOCTV Npu NPOeKTUpoBaHMn obbekToB» KomnaHuu.

I'Ipomex(yTquaﬂ OLeHKa cooTBeTCTBUA

Ecnn nHoe He YKa3aHO B OOroBOpPHbIX OOKYMeHTax, OO0JDKHa ObiTb BBEAEHa cuctema KOHTpOnaA
Ka4yecTtBa (QC), no3sosidrolad npoBepuUTb UIN yGGE,MTbCFI B TOM, 4YTO pa6OTbI, BbIMOJIHEHHbIE MO
Aorosopy, COOTBETCTBYHOT Tpe6OBaHVIFIM HaCTOALWNX TEXHUYECKUX ycnoavu7| 1N O0roBOPHbIM
OOKyMEeHTaM.

WHxeHep, OTBETCTBEHHBIN 32 aBTOPCKMIN HaA30p — YNOMHOMOYEHHBI NpeacTaBuUTenNb 3akasuumka
CO BCEMW MOMHOMOYUAMU U OTBETCTBEHHOCTbIO 33 TEXHWYECKOE MPOEKTUPOBAHWE, KAuyecTBO U
WCMOSIHEHNE CTPOUTENbHbIX pPaboT, KOHCTPYKUMIO, (yHOAMEHT, maTtepuanbl U YCTPOWCTBA,
OMnMCcaHHbIE B OTOBOPHBIX AOKYMeEHTax. VIHxeHep, OTBETCTBEHHbIN 3a aBTOPCKUIA HAA30p, OOIHKEH
UMeTb KBanu@UKaUMIO Ha OCYyLLEeCTBNEeHMe [OeATENbHOCTM MO  ChneuvanbHOCTH, KoTopas
HeobxoaMma Ans BbINOMIHEHNS ONUCAHHBIX B JOFOBOPHbIX JOKYyMEHTax paborT.

MUcnonHutenbHas AOKYyMeHTauuns

B npouecce cTpouTenbctBa MCMOMHMTENM paboT 006s3aHbl COCTaBMATb  WCMOMHUTENbHYHO
OOKYMEHTaUUIO, OTpaXaloLLyo (akTu4eckoe UCMNOMHEHNE MPOEKTHbLIX PeLleHun U ghakTudeckoe
MONOXXEHNE COOPYXXEHUW U NX SMIEMEHTOB, Ha BCEX CTaaMsix NPOM3BOACTBA MO Mepe 3aBepLUEHUS
onpeaeneHHbIx aTanos paborT.

0Ob6s3aTeNbHOCTL COCTaBIEHNS, coaepxaHue n (*)OprI KOHKPETHbIX UCNOJTHUTESIbHbIX JOKYMEHTOB
yCTaHaBIIMBalOTCA Tpe60BaHMFIMVI HacTodAwero AOKyMeHTa, Apyrux ,D,eIZCTByPOLU,VIX HOPMaTUBHbIX
OOKYMEHTOB.

K ucnonHutensHomn gokymeHTtauumm (cornacHo CH PK 1.03-00-2022) oTHocAaTCS:
. WCMONHUTENbHbIE CXEMbI PACMONOXEHNS COOPYXKEHWN;

. XXypHan npou3BoacTsa paboT v creumanbHble XypHarbl, 3anorHsaemble B TeYeH1e BCero
CpoKa NMpon3BOACTBA CTPOUTENbHO-MOHTaXHbIX pabor;

. aKTbl MPUEMKN WHXEHEPHbIX CUCTEM C TMPUIIOXKEHWEM, B ClyvYae HeobxooumocTH,
[OKYMEHTOB O pesyrbTaTtax NpUeMOYHbIX UCNbITaHWUI;

. paboune YepTexu Ha CTPOUTENBCTBO OOBEKTA NPOMaPKUPOBaHHbIE KPACHBIMW JIMHUSIMU U
C HaANUCSMK O COOTBETCTBUM BbINOSIHEHHLIX B HAType paboT aTUM YepTexam (C y4eToM
BHECEHHbIX B HUX U3MEHEHMWI), cAenaHHbIMU NULLAMK, OTBETCTBEHHBLIMW 32 NPOU3BOACTBO
CTPOUTENBLHO-MOHTaXHbIX paboT;

* apyrne OOKYMEeHTbl, OTpaXakLline ¢>aKT|/|quKoe NCnoJiIHeHNne NPOEKTHbIX peLueHvu7| no
YCMOTPEHUNK Y4aCTHUKOB CTpoUTENbCTBA C y4eTOM ero CI'IeLI,I/ICbI/lKVI.

KaxObll  OOKYMEHT, OTHOCALUMICA K  MCMOSIHUTENbHOM OOKyMeHTauuu, noanucbiBaeTcs
COCTaBMBLUMM €ro AOSHKHOCTHLIM JINLOM, HECYLUMM OTBETCTBEHHOCTb 3a €ro [OCTOBEpPHOCTb.
[loKyMeHTbI, (OUKCUpPYIOLLME OLEHKY COOTBETCTBUSI BbIMOSHEHHbIX paboT, Kpome TOro,
noAnucbIBaOTCS NULAMK, OTBETCTBEHHBIMI 33 BejeHne 3ThX paboT.
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WcnonHutenbHasi OoKyMeHTauusi, oopMIleHHasi B YCTaHOBMEHHOM rMopsiake, NpeabsBnseTcs
ncnonHuTenem paboT, NnepegaeTcs 3akasyvKy nepen NnpueMKon — caaden paboT u obbekTa. 3atem
MPOEKTHOWM opraHn3aumelt BbiNyckaeTCsl UCTIONHUTENbHAA 4OKYMEHTALUA B 3NTIEKTPOHHOM BUAE U
nepenaeTcs B LLEHTP KOHTPOSS AOKYMeHTauuu npoekTHoro otaena B TLWO.

lMpuemka roToBbiX OOBEKTOB B 3KCMfyaTauuilo MNPOM3BOAUTCS B COOTBETCTBMM C 3aKOHOM
Pecnybnuku KasaxcrtaH ot 16 untonst 2001 roga Ne 242-I1 O6 apX1TeKTYpHOW, rpafoCTPOUTENbHOM
n cTpouTenbHoW AedtenbHocTM B Pecnybnuke KasaxctaH (C M3MEHEeHUAMU 1 AONONIHEHUAMU MO
coctosHmio Ha 07.03.2023 r.).
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XapakTepucTuKa paroHa U nnowanku cTpouTenbcTea

OcCHOBHbIE KNMMaTMYeCKMEe NapaMeTpbl, XapakTepHble A4N9 paroHa paboT, NpMBOASTCA HMXe, No
OaHHbIM XapakTepucTuk meteocTaHumn r. Kynbcapbl, 3a nepuog 2021rr. MeTteoponornyeckue
JaHHble npeAcTaBneHbl Ha ocHoBaHuMM NcbMa 3a Ned44 ot 02.02.2022r., BbigaHHoro dunvanom

PITT «KasrmgpomeT» no Atbipayckor obnactu

OCHOBHbIE KNUMaTUYECKME NapameTpbl y4acTka CTpouTenbCTBa NpmeeaeHsl B Tabnvue 9.1.1.

Mo4yBbl CONOHYaKOBbLIE N CEPO3EMHbIE, TaKKe pacrnpoCTpaHeHbl Takbipbl. [peobnagatoLme Buabl

PaCTEeHUIN: KOBbINb, NOMbIHb U Op.

B nepuog nonesbix paboT no BCeMy y4vacTKy Habnioganuchb pasHble TUMbl HAaCEKOMbIX, Cpeaun
KOTOpbIX Knewu, nayku, amen. B pervoHe BoasiTCs KMBOTHbIE, TakMe Kak: NMCbl, BOMKMW, 3aliLbl U
ap. A Takke Takme pasHOBUAHOCTM BOAHbIX MTUL, KaK: I'ycu, YTKWU U Apyrue nTuubl.

OCHOBHbIe KnuMmaTuieckue napameTpbl y4acCTKa cTpouTenbCcTBa

Ta6nwuua 9.1.1

HaunmeHoBaHue napameTtpa Xapaktepuctuka
CpegHerogoBas Temnepatypa Bo3ayxa +10,6°
ABCOMIOTHBIN MMHUMYM TEMMepaTypbl Bo3ayxa -36,2°
ABCOnNIOTHBIM MakCUMyM TeMMepaTypbl Bo3ayxa +44,7°
CpegnHerogoBas CKOpOCTb BETpa 4,1 m/cek
BeTpoBon paiioH \%
CkopocTb BETpa C NOBTOPSEMOCTbIO pa3 B 5 net 23m/cek
CkopocTb BeTpa ¢ NoBTOpsieMOocCThbio pa3 B 10 net 25m/cek
CKopocTb BeTpa ¢ NoBTOpPAEeMOCTbIo pa3 B 20 net 28m/cek
PanoH no rononegy m
HopmaTtuBHas TornwuHa CTeHKM rononeaa ¢ NoBTOPSEMOCTbIO pa3s B 25 15,4mm
net
CpepnHerogoBas abcontoTHas BMaXHOCTb BO34yxa 6,9kMa
CpegHerogoBas OTHOCUTENbHAA BMaXHOCTb BO3ayxa 55%
CpenHerogoBoe KONmMYecTBO 0CaaKoB 152mm
- 3a XONnoAHbIN nepuog 65MM
- 3a TennbIn Nnepuoa 87mMm
MakcumanbHas BblCOTa CHEXHOro NokpoBa 26¢cm
HopmaTtuBHas rnybuHa npomep3aHnsi rpyHTOB
-ONA CYrINHKOB U TMWH 1,026m
- ONs cynecemn, NeckoB MESKUX U NblnesaTtbIX 1,249m
- NS NecKoB rpaBenuCTbIX, KPYNHbIX 1 CpeaHen KpynHOCTU 1,338m
- ANs KPYNMHOOBOMOYHBIX TPYHTOB 1,517m
KnumaTtunyeckuii panoH ans cTpontenscraa v
KnumaTtudeckuin nogparnoH VI
[opoXHO-KNMmaTnyeckas 3oHa \%
CencMMYHOCTD panoHa 6 bannos
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Penbed nnowanku

Penbed nnowagku npeactaBnseT cobow MMOCKYI paBHUHY C abCONIOTHbLIMM  OTMETKamu
MECTHOCTM OT MUHYC 22,83 M 00 MUHYC 23,44 M. OOWMIN HE3HAYUTENbHLIN YKITOH MECTHOCTU
OTMeyvaeTcd B 3anajHoOM U toro-3anagHoM HanpasneHur B CTOPOHY akBaTopun Kacnninckoro mops.

Feonornyeckoe CTpOeHue n rmgporeosiorn4ecKkmue ycnoBus

Feonornyeckoe CTpoeHue

pyHTbI, 0O6pa3oBaBLLMECS B pe3ynbTaTe eCTeCTBEHHO-UCTOPUYECKOro npolecca hopMmpoBaHust
Tepputopuu, noapasaensaTcs Ha 3 cTpaturpado-reHeTU4eCKmX KoMnnekca
HENUTUPULMPOBAHHBLIX OTNOXEHWI, XapaKTEPUCTMKA KOTOPbIX NPUBOANUTCH HMXKE (CBEPXY BHU3).

o OTgenbHbIM  cTpaTUrpadO-reHeTUYECKMM  KOMMIMEKCOM  BblAENEH  TEXHOreHHbIN
(HacbinHon) rpyHT-tgQ4. HacbInHOW rpyHT B OCHOBHOM CMOXEH U3 pa3HO3epPHUCTOro necka
N Cynecu, XXenToBaTO-KOPUYHEBOIO LIBETA, C BKITHOYEHNEM LWeOHSA B MHTepBane o 1.0m
OT AHEBHOWN NOBEPXHOCTU 3eMNn. [PyHT oTcbinaH u yTpamboBaH. MOLWHOCTb HACbINMHOrO
rpyHTa ot 1,40 go 1,60Mm.
MepBbi _komnnekc. HenuTMduUMpoBaHHbIE OTMOXEHWUS TONOLEHOBOrO (HOBOKAaCMMINCKOro)
BO3pacTta Mopckoro reHesuca-mQ4nk. [lpeactaBneHbl CYrfMHOKOM FETKMM  MECYaHUCTbIM,
msrkonnactTuiHbin (UF3-1).

. CyrnuHok nerkuii necdaHucTeii (MF3-1) 3eneHoBaTo-CEPOro U XenToBaTO-KOPUYHEBOIO
uBeTa, MArkONnacTUYHOM  TeKydeCTW, W3BECTKOBbIM, cnabo3arMncoBaHHbIN, C
NpoCnonkaMn M MarnoMOLLHbIMWA MMH3aMK necka. [PyHT cpegHen CTeneHu 3aconeHus,
COOEPXKUT HE3HAYMTENbHOE KONMYecTBO kapboHaTta. [og Bo3oencTBnem guHamMMYeCcKnx
Harpy3oK, BO3MOXHO MPOsiBNEHNE TUKCOTPOMHbLIX CBONCTB. 10 COBOKYMHOCTU PU3NYECKMX
N MEXaHUYECKMX XapaKTEepUCTUK OTHOCUTCA K rpynne cnabblx, BOAOHACHILLEHHbIX
FMUHUCTBIX TPYHTOB. HegpeHupoBaHHas npoyHocTb rpyHTa ot 19 go 139«kMa, cpegHumn
57klMa, 4to cooTBeTCTBYET CpeaHen npoyHocTu. MowHocts M3 ot 1,50 go 3,00m.

Bropown komnnekc. HenutndununpoBaHHbie OTNOXEHWS BEPXHENMIENCTOLEHOBOIO (XBanbIHCKOrO)
BO3pacTta Mopckoro reHesnca- mQ3hv. PacnpoctpaHeHbl NOBCEMECTHO M 3aneralT noj
OTNOXEHMAMM NepBOro KoMnnekca.

3 Mecok menkun (LF3-2) ceporo, KenToBaToO-CEPOro U XEenToBaTO-KOPUYHEBOrO LBETA,
BOZOHACBILEHHbIW, CPeAHEN NNOTHOCTU CrIOXEHUs. [PYHT cpeHen CTENEHN 3aconeHus,
cnabosarvncoBaHHbIN, COAepXXaT HE3HAYMUTENBHOE KONMYeCTBO kapboHaTa. Tonwa necka
oTnuyaeTtcs daumanbHON HeOOHOPOLHOCTBIO: XapakTepHbIM ABnsieTca beccncTeMHoe
nepecrnavBaHue daumanbHbIX pasHOBUOHOCTEN OT MbiNieBaTbiX Pas3HOCTENW OO NECKOB
cpeaHen kpynHocTn. OcHoBbiBasick Ha nonoxeHuax FTOCT 20522-2012, pasgen 4, Tonwa
necka oxapakrtepusoBaHa Hamu, MO COBOKYMHOCTM KNAaCCUUKALIMOHHBIX XapaKTePUCTUK,
Kak necok menkun (UIM3-2), aBnsawoWmMACS YacTbio UHXEHEPHO-reonormyeckon Moaenm
obbekTta. Yucno neHetpaumm oT 19 go 51 ygapos, cpegHsia 33,5 yaapos. MowHocte UMD
ot 1,50 go 4,80m.

. Cynecb necuyaHuctas (LMS-3) ceporo, 3eneHoBaToO-CcePOro, 3eneHOBaTO-KOPUYHEBOIO U
)KENToBaTO-CEPOro LBETa, MNNacTUYHOM KOHCUCTEHUMW. [pyHT cpegHen CcTeneHm
3acosieHunsl, cpegHes3arnncoBaHHas, COAEePXNUT HeE3HAYMTENbHOE KONMMYECTBO KapboHarTa.
HenopeHupoBaHHas npodHocTb rpyHTa ot 36 po 38klla, cpegHsas 37klMa. Yucno
neHetpaumm 17 yaapos. MowHocTb crosi ot 1,10 go 4,60m.

Tpetun komnnekc. HenutuduumpoBaHHble OTNOXEHUS CpeaHennencToueHoOBOro (xa3apckoro)
BO3pacTa Mopckoro reHesnmca — mQ2hz. PacnpocTpaHeHbl MOBCEMECTHO W BCKPbITbl NOA
OTNOXEHUAMM BTOPOro KOMMnekca.

. MmwnHa nerkas nbinesatas (UIM3-4), kopuyHeBOro LBeTa, TBEPOOW KOHCUCTEHLMM,
M3BECTKOBAs, CpedHeernncoBaHHas, cpedHen cTeneHn 3aconeHusi. Obnapaet
HabyxatoLwumu ceBoncTBamu cnabon cteneHn. HegpeHnpoBaHHasa NPOYHOCTL FPyHTa OT 74
0o 250kla, cpegHasa 191klMa, 4TO COOTBETCTBYET OYEHb BLICOKOM NPOYHOCTU. B nogowuse
cnos rpyHTbl criabocuemeHTMpoBaHHble. MowHocTe D ot 3,10 go 5,90Mm, MOLHOCTb
cuemeHTMpoBaHHoro cnos ot 0,90 oo 2,20m. Yucno neHeTpaumm 6onee N>50 yaapos.
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. Cynecb necyaHuctas (MIM9-5), cBeTno-ceporo, 3eNeHOBaTO-KOPUYHEBOTO LiBETA, TBEPAON
KOHCUCTEHUWIA, CpedHen CTeneHu 3acofieHusl, CcpedHe3arnncoBaHHasl, COAEepPXUT
He3HayMTenbHOe KONMYecTBo KapboHaTa. HegpeHpoBaHHas NMPOYHOCTb rpyHTa OT 26 0
250kMa, cpegHaa 149klla, 4TO COOTBETCTBYET BLICOKOM MPOYHOCTU. [duUHamunyeckoe
30HOMpoBaHue rpyHTa oT 25 go 50 yaapoe, cpegHsasa 49 ygapos. MowHoctb M ot 5,80
no 8,80m.

. CyrnuHok Tskenbi neinesatbin (UMS-6), kopuuHeBoro LBeTa, TBEPAOW KOHCUCTEHLUN.
pyHT cnabosarnncoBaHHbIA, CpedHen CTeNeHN 3acOoneHns, COOEPKUT HE3HaYUTENbHOE
KkonunyectBo kapboHaTa. HeppeHupoBaHHas npoyHOCTb rpyHTa oT 179 pgo 250k[Ta,
cpenHsas 238kla, 4To COOTBETCTBYET OMEHb BbICOKOW NpoyHoCcTU. MowHocTb U3 ot 0,90
Ao 5,80m.

Bonee nogpobHoe onucaHwe TrpyHTOB, WX (U3MKO-MEXAHUYECKME W XMMMUYECKME CBOWCTBA
npvBeAeHbl B rnaBe 6 oT4yeTa Mo MHXeHEePHO-reonorm4eckMMm usbickaHmam aokymeHt 010-0031-
AAA-RPT-20003-01.

FmJ,poreonorM Yyeckue ycroBus

B nocnegHne gecatnneTusi, B CBSA3U C UHTEHCUBHBIM MPOMbILLFIEHHO-XO3MCTBEHHBIM OCBOEHMEM
Mpukacnumnckoro pernoHa, Bce 6onee 3Ha4YUMbIM UCTOYHUKOM MUTAHUS BOOOHOCHOIO rOpuM3oHTa
ABMNSIETCA MCKYCCTBEHHOE MOATOMIEHNE TEPPUTOPUU, CBA3AHHOE C yTe4yKkon BonbluMx 06BbEMOB
BOAbl U3 HEVCMPABHbIX UHXXEHEPHbIX CETEN U APYTMX BOAOWUCMONb3YOLLUX COOPY>KEHWI B Npeaenax
KPYMHbIX MPOMBILUSIEHHBIX 30H, HEeTEeNPOMbICIOBbLIX 30H, XO3SIMCTBEHHO-OLITOBBIX OOBLEKTOB,
HeyperynmpoBaHHOro cbpoca CTOYHbIX BOA, MOMMBA 3€feHbiX Hacaxgenwh, u 1.n. C 3Tum
ABMEHNEM CBA3AHO 3HaYUTENbHOE MoBbileHne YIB, cHuxeHne e€ MuHepanusaumm, yxyaleHme
COCTOSIHUSI TEOSIONMYECKON N OKpyXKatowen cpeabl. bbicTpomy noebiweHnto YI'B 1 obpasoBaHuto
“BepxoBoakn” MOXeT cnocobCTBOBaTh 3aneraHve, Ha He3HauyuTenbHOW rnybGuHe, BOOOYMNOPHOM
TONWM B BMAE IMUHUCTLIX rpyHTOB. Ce3oHHOoe konebanume YIB coctasnset 0,50m-0,70m.

B npolecce nNpov3BoACTBa MHXEHEPHO-TeONorMyecknx paboT Ha TeppuTOpUM WUCCREAOoBaHHOIo
y4yacTKa, BCKPbIT FOPU3OHT BbICOKOMUHEPANU30BaHHbLIX 6e3HaNOPHbIX MPYHTOBLIX BOA,.

Xumunyeckun aHanus npob rpyHTOBON BOAbI NpeAcTasneH B Tabnuue 9.4.1.

OCHOBHbIE 3Ha4YeHUsI Cyxoro (NII0THOrO) ocTaTka cCocTaBnAT oT 77,6r/n go 109,7r/n, HopmaTuBHoOE
3HadeHue 93,3r/n YTO COOTBETCTBYET rpynne pacconoB, NoArpynne paccosbl criabble.

KoHueHTpauumsa noHos Bogopogaa (pH) coctasnset 7,13 — 7,80.
XumMunyeckum aHanus npo6 rpyHTOBOW BOAbI
Ta6bnuua 9.4.1

Mmopokap6oHat noH (HCO3-), mr/om® mr/gm3 414,80 — 561,2
CopepxaHue noHos cynbdata (SO4-) mr/am3 8 916,40 — 10 822,50
CopepxaHue noHos xropa (ClI-) mr/gm3 40 565,0 — 59 780,0
CopepxaHne noHoB KanbLms (Ca++) mr/om3 1 400,0 — 2 200,0
CopepxaHue noHos marHus (Mg++) mr/gm3 3120,0-5760,0
ConepxaHue MoHoB HaTpusa 1 kanua (Na++)+

K+) mr/gm3 22 893,97 — 30 533,43

FpyHTOBbIE BOObBI MO CYMMapHOMY COAEpXaHWIo coner o0nafatT CUNbHOW  CTEMNEHbLIO
arpeccuBHOCTU K 6eToHy W4 - W6, cpefHeln CTeneHbio arpeccuBHOCTU K 6eToHy W8 n cnabown
arpeccuBHOCTM K 6eToHy W10 — W12.

CeMCMUYHOCTb TeppUTOpPUN
CornacHo CI1 PK 2.03-30-2017 kapTbl CENCMNYECKOTO PaiOHNPOBAHMS:

o celicMMYeckasi OMacHOCTb 30Hbl CTPOWUTENbCTBA - COMMaCHO KapTbl CEMNCMUYECKOro
30HUpoBaHua OC3-2475 1 OC3-22475— 5 6annos;

. TWUN FPYHTOBLIX YCMOBWI NO cCEUCMUYECKUM cBocTBaM — III;
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o celcMmyeckas OnacHOCTb NoLWwaakM CTPoOUTENbCTBA (C y4ETOM FPYHTOBLIX YCIOBUIA) NpU
CENCMUYHOCTU 30HbI Mo KapTam OC3-2475 1 OC3-22475— 6 6annos;
. HebnaronpusATHble akTopbl B CEACMUYECKOM OTHOLLEHWMU W3-33 FeOrlormMyeckux unu
Tonorpagunyeckmx ycrnoBui OTCyTCTBYHOT.
lNpumeyaHue:

Komrnnekm kapm obwezo celicMudeckoeo 30HUpoesaHuss (OC3) meppumopuu Pecnybnuku
Kazaxcman codepxxum:

. kapmbi OC3-1475 u 0OC3-2475, ompaxarowue 10% 6eposamHOCMb B03MOXHOZ0
npesbiweHuss 8 medeHue 50 rfiem ykaszaHHbIX Ha HUX 3Ha4dyeHul celcmuyeckol
UHMeHcusHocmu (cpedHue uHmepsarisl peMeHU MeXOy 3eMIempsceHUsIMU pacqyemHou
UHmeHcusHocmu 475 nem);

. kapmbl OC3-12475 u OC3-22475, ompaxaruwue 2% 6eposImHOCMb B03MOXHO20
npesbiweHUss 8 me4vyeHue 50 rnem yKasaHHbIX Ha HUX 3Ha4deHul celcmu4yeckol
UHMeHcusHocmu (cpedHuUe UuHmepealsibl 8peMEHU MeX0y 3eMIIempsCeHUsIMU pacyemHoul
UHmMeHcusHocmu 2475 nem.

NnaHupoBOYHbIE peLlueHus

B pamkax npoekta: «MogepHu3saumm cuctembl otpabotaHHon wenoym B KTJ1» npegycmoTpeHa
YyCTaHOBKa CrieyHoLLMX COOPYKEHNN:

. BEpTMKanNbHOro crtanbHoro pesepsyapa V=3000 m3;

. HACOCHOW CTaHLU MKW OTKPbLITOro Tuna nog HaBecow;
OPEHaXXHOW eMKOCTU Anst oTpaboTaHHoON wenoun V=25 m3,
OydepHon emMKoCTU n3BneYeHHon HedTn V=5 m3;

Kape M3 MOHOSMTHOrO Xene3obeToHa;

NnoLwaak pasrpy3ky aBTOLUCTEPH;

KabenbHo / TpybHON acTakag;

[MepeHoc 1 paclumpeHne CyLECTBYIOLLIErO OrpaXaeHus,

KomnoHoBka NpOeKTUPYeEMbIX COOPYXEHUI HA TEPPUTOPUN NITOLLIAAKN BbINOIHEHA B COOTBETCTBUM
C TEXHONOrM4yecKkom cxemon u ¢ TpeboeaHmnsamu ctaHgaptos PK n TLLO.

OpraHusauuna penbeda

[ns 3awuTbl OKpyXaroLwwen TeppuTopun OT MPOSIMBOB MPOEKTOM MpedyCcMOTPEHO orpaxaeHue
yyacTka BOKpPYr BEpTUKaNbHOro pesepsyapa u GycdepHOn eMKOCTU B BUAe Kape U3 MOHOMUTHOro
XenesobeToHa. BHyTpu kape npeayCcMOTPeHO xene3obeToHHOe NOKPbIThE C YCTPONCTBOM YKIIOHA
MuHuMym 0,3% Ons oTBOAA NMOBEPXHOCTHLIX BOA U NpefoTBpaLLeHNss NpocavnBaHns NpoayKToB
po3nuea B rpyHT. Heo6x0AMMOCTb B BEpTMKarnbHOW NaHUPOBKE y4acTka BHYTPY Kape, TeppuTopum
pas3rpy3kM W MNOAbE3AHbIX [OPOr MOoATBEPXKAEHA TEXHOMorndyeckumu TpeboBaHusMU 1©
pesynbtatamy Tonorpadguyeckon Cbemku. [ns  MOAroTOBKM U MOACLINKM  Tepputopum
ncnonb3yeTcs rPyHT Tuna 6F ¢ kapbepos yTBepxkaeHHbIx TLLO.

NMoabe3aHble goporu

lMnaHnpyeTca M3MeHeHMe TpacChl CYLLUECTBYHLMX AOPOr — 00be3gHON (BHEMSOLaA04YHON) U
BHYTPEHHEN O0pOrn, C CEBEPHON N BOCTOYHOW CTOPOHbI. C HOXKHOW CTOPOHbI NITOLWAAKN B MecTe
pacnonoXeHnsi CnvMBa C aBTOUUCTEPHbI MpegycmaTtpuBaeTcsd nnowagka n3 cOOpHbIX NAvT C
YKITOHOM M FI0TKOM Ansi cbopa nponveoB. Bokpyr nnoLaaku npoekToM npedycMoTpeHa KosbLieBas
aopora anst NoXapHon TEXHUKK.
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OcHOBHbIe NoKa3aTenu no reHepasibHOMY nnaHy
Ta6nuua 9.9.1

MNMokaszaTtenb Kon-seo | Ea.usm
Mnowaab 3acTponkn 2560 M2
Mnowagb Tepputopumn 4000 M2
KoadhuumneHT 3acTpoikm 64,0 %
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TEXHOJNION'MYECKUE PELLEHUA

MUcxoaHble aaHHbIe Ans NPOEeKTUupoBaHUA

Paspgen npoekta «TexHomnorMyeckne peweHnss» paspaboTaH Ha OCHOBaHUM 3adaHusl Ha
npoekTnpoBaHue, BoigaHHbIM TOO « TeHrn3weBponny.

TexHonornyeckass 4yacTb MpoekTta paspaboTaHa B COOTBETCTBMM C HOPMAaTMBHO-TEXHUYECKON
AokymeHTaumen PK n TLUO.

VIH)XXeHepHO-reoge3nyeckme U1 reosiormyeckme  UM3bickaHusi  BbiMonHeHbl AO  HUIMU
«KacnuinmyHarrasy, B gekabpe 2022 roga.

Cy wecrTtByroLliee nomnoxeHume

Mpun HopmanbHOM paboTe cuctema wenodHon Boapl KTJT akcnnyaTupyetca 6e3 HeobxoammocTy
06paboTkn [ONOMHMTENBbHBLIX OOBEMOB LLENOYb0 B YCTAHOBKE HenTpanu3aumu wenoydn. [pu
akcnnyaTaumm cuctem KTJ1 BO3MOXHbI NpoLecChl 3arps3HeHUs LWEeNoYHbIX pacTBOPOB Ha ydYacTkax
OMK.

CyuwecTBylowmin 6ydepHbin pesepByap oTpaboTaHHoM wenodn T-13 He umeeT AO0CTaTOYHOro
obbema AN opraHusaLMu BPEMEHHOIO XpaHeHWst B XONOAHbIN nepuof. PaHee gonsa aton uemnu
ncnonb3oBanuck pesepByapbl T-1 1 T-3 Ha Tepputopumn PINH, Ho 3TK pe3epByapbl Obinn BbiBEOEHbI
n3 akcnnyatauum B mMae 2021 roga Ha OCHOBaHWM AaHHbIX NpoBepkn. B cBA3M ¢ BBOAOM B
akcnnyaTaumilo 3aBofa 3-r0 MOKOMEHUA M C YYETOM BbICOKOM KOHLIEHTpauuu cynbduaos,
HecoBMeCTUMON C npoueccom Ha yctaHoBke OMK KTJI, Bo3HMkNa HeOGX0AMMOCTb yTUnM3aumu
OONONHUTENBHOIO 06bema 0TPaboTaHHON LLENOYN.

MNMepeyeHb cxem Tpyb6onpoBonoB n KAI
Tabnuua 10.2.1

[OokymeHT Ne HaseaHue
1-031-B-312-223011 CTuKWUI1. YpaBHUTENbHAst eMKOCTb/HacocChI
1-031-B-312-223011D oTpaboTaHHoM Wwenoun T-1503
010-031-BBB-PID-20001-01 CTuKWT1. Pesepsyap wenoun T-026
010-031-BBB-PID-20002-01 CTuKWI1. Hacocsl pesepByapa Lwenouu

X-031-B-5003-223011

X-031-B-5003-223011D CTuKUI. MexcoeanHeHnsa aHeprocpencTs

X-031-B-5006-223011

X-031-B-5006-223011D CTuKWUI. Emkoctb cayea 031-F-1521A

X-031-B-5018-223011

CTuKWIM. EmkocTb caysa 031-F-1521B
X-031-B-5018-223011D

1-031-B-313-223011

1-031-B-313-223011D CTuKUIM. Bo3ayx KM n TexHNYeckux Hyxa

1-031-B-319-223011
1-031-B-319-223011D

CTuKWUI. Cuctema asoTa

1-031-B-318-223011

1-031-B-318-223011D CTuKWUI. TexHn4yeckas un nutbeBas Boaa

X-031-B-5016-223011

X-031-B-5016-223011D CTuKWUI. Cuctema otpaboTaHHOro Bo3ayxa
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10.3 OcHOBHble TexHn4Yeckue OCHOBHbIEe TeXHU4YecKune peLwleHus

Ona obecneyeHns OONONMHUTENBHOrO 06beMa XpaHeHUst OTpabOoTaHHOM LWEeNoYn B3aMeH
cywectBytoLLmx pesepsyapoB PINH T-1 n T-3, npoekTom npeaycMoTpeHo:

YcTaHoBKa CTanbHOro BepTukanbHoro pesepsyapa 010-0031-T-026 o6bemom 3000 m3,
KOTOPbIA MO3BONUT HakanMBaTb OTpaboTaHHYO LLEenoYb U3 OCHOBHOMO NMPOU3BOACTBA C
KTI, PMH n 3Tl B TeyeHue 6 mecsiueB, Tak kak YCTaHOBKA HemTpanusaumm Lernoudm
paboTaeT TonbKO B TENMbIV Nepuog roga n3-3a onaceHnn sameps3aHus;

YcraHoBKa HacocoB nogaudnm wenoun 010-0031-G-001 A/B, ¢ npoekTMpyemoro
pesepyapa 010-0031-T026 Ha YcCTaHOBKYy HeWTpanu3auuu Lienodn u panee Ha
YCTaHOBKY 3aKayku CTOYHbIX BOA «Benblii CNoH» NS 3aKayky B CKBaXKMHbI;

YcTtaHoBka bydepHoi emkocTy 010-0031-T-027 o6bemom 5 M3 a4ns npuema M3BneyYeHHowm
HedTn c pesepByapa T-026 u Hacoca 010-0031-G-003, ana nepekadkm U3BNeYEHHOWN
Hed TN 0OpaTHO B CYLLECTBYHOLLYIO CUCTEMY HEKOHOMLNOHHON HEDTH;

YcTaHoBKa ApeHaxHON eMKocTn o6bemom 25 M3 anst 0TpaboTaHHOW LLEeNoYn B KOMMNIEKTe
C norpyxHoiMn Hacocamy 010-0031-G-002 A/B ans obpaTHOM nepekaykn nopayu
oTpaboTaHHOM Weno4yn B pesepByap 010-0031-T-026;

MopknioyeHne K CyLlecTBylLWENW cucteMe nojadn oTpaboTaHHOM Lwenoun ot
cywiecTBytolwmx HacocoB 010-0031-G-24 A/B k npoekTnpyemomy pesepByapy 010-0031-
T-026;

MoaknioyeHne K CyLLLeCTBYIOLLIEe cucTeMe YCTaHOBKM HedTpanuaauun LWenoyu;

MoakntoyeHre K CyLLecTBYOLWEN cucTemMe yTunmsaunum HEKOHANLNOHHON HedTK.

TeppuTOopuMsa K BOCTOKY OT yCTaHOBKM [lemepkanTaHu3aumm ogobpeHa B KavyecTBe NOOXOASLLEro
MECTOMOJSIOXKEHMNS MPOEKTUPYEMbIX COOPYXEHUA AN OTPaboTaHHON LWenoYn.

OCHOBHbIE CBOWCTBA LLENOYN C OCHOBHOIO NPOM3BOACTBA onucaHbl B Tabnuue 10.3.1. OCHOBHble
ceonctaa wenoun ot 3Tl onuncaxbl B Tabnuuyax 10.3.2-10.3.3.

CocrTasB LWeno4n oCHOBHOro NPou3BoACTBa
Tabnwuua 10.3.1

En.
Macc. MonspHas
CoctaB | CopgepxaHu
Ne | ®dopmyna OnucaHne MIOTHOCTb macca e
[F/CT.m3] [r/monb] [Yomacc] [r/n]
1 H20 Boga 1,0 18,02 88,74 887,4
2 | CHssNa | MeTwmepkantia 1,138 70,08 0,02 0,2276
HaTpus
3 NaOH Mmppookcna Hatpua 2,13 39,99 5 106,5
4 NaCl Xnopug Hatpus 2,16 58,44 0,1 2,16
5 Na.CO3 Kap6oHat HaTpus 2,54 105,99 0,02 0,508
6 Na2S203 Tuocynbdat Hatpua | 1,67 158,11 2,7 45,09
7 Na:SO4 Cynbdart Hatpus 2,66 142,04 2,2 58,52
8 NaxS CepHucTtbin Hatpuii 1,856 78,05 0,02 0,3712
9 (,\:IZHSCOO Bensoat HaTpus 1,5 144,11 1,2 18,0
O6Lee KonNMYecTBo: 100 1118,8
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Ta6bnwuua 10.3-2

CoctaB
Ne dopmyna OnucaHuve (Mazg:/njlym)
[%, macc]
1 CHsSNa MeTtunmepkantug HaTpus (% macc.) 0
2 Na2S CepHucTtein Hatpun (% macc.) 5,59
2 NaHS M'mapocynbdung Hatpus (% macc.) 5,32
3 S Cepa (% macc.) 5,34
4 NaOH 'mopookena Hatpus (% macc.) 0
5 HepacTtBopeHHas HedTb (% 0b6bem.) <1
6 MEA MoHoaTtaHonamuH (% macc.) 2,8
7 (NHCH2CH20H)2CO OunataHon kapbamng (% macc.) 5,6
s | werox e I ke
YaenbHada nnoTHocTb (Npn 38°C) 1,0-1,2

Cocras wenoun 3TIN (6e3 MJA)

Ta6bnwuua 10.3-3

Cocras
Ne ®opmyna OnucaHuve 70%(Makcumym)
[%, macc]
1 CHsSNa MeTtunmepkantua Hatpus (% macc.) 0
2 NazS CepHucTtbin Hatpui (% macc.) 4,52
3 NaHS M'apocynbdua HaTpusa (% macc.) 4,3
4 S Cepa (% macc.) 4,32
5 NaOH M'mapookena Hatpusa (% macc.) 0
6 HepactBopeHHas HedpTb (% o6beM.) <1
7 MEROX EsTSQéAg,:)Top MEROX (4acTew Ha MUNNNOH 0-200
YpaeneHasa nnotHocTb (rnpu 38°C) 1,06-1,12

10.4 TlpoekTupyemoe obopyaoBaHue

OtpaboTaHHas wWwenodye OT Touyek Bpe3ok TP-002 A/B/C/D, pacnonoxeHHole psgoMm C

cywecTeyownm pesepsyapom T-1503 Ha nnowagke YyCTaHOBKM

OMK, nocTtynaet B

npoektTupyemblii pesepayap 010-0031-T-026 emkocTbto 3000 M3, nocpedcTBOM CYLLECTBYHOLLMX
HacocoB G-024 A/B v nogatowemy Tpybonposoay anametpom 4 gronma. HecbanaHcmpoBaHHas
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LerioyHas Boda C pe3epByapHOro napka HedTv GyaeT XpaHWUTbCS B MPOEKTUPYEMOM pe3epByape
Anst oTpaboTaHHOI LLenoyu.

Mpoektnpyembin pesepyap 010-0031-T-026 emkoctbto 3000 M® no3BONWUT HakannueaTtb
0TpaboTaHHyI0 Llenoyb U3 ocHoBHoro npoussoactBa u 3T B TeyeHne 6 mecsueB, Tak Kak
YcTaHOBKa HeWTpanu3aumy Lwenoyu paboTaeT TOMbKO B Tenmbli nepuog M3-3a onaceHumn
3amep3aHus.

Ha BxogHom TpybGonposoae k npoektupyemomy pesepsyapy 010-0031-T-026 yctaHoBneH 6nok
OTCeKalLLLero aBToMaTU4ECKOro KnanaHa ¢ NHeBMOMNPUBOAOM C BO3BpaTHOM npyxunHon 010-0311-
SDV-052 ¢ ycTaHOBMEHHBIMU PYYHLIMU 3a4BUXKaMu A0 U NOCHe Hero.

MpoekTom npeaycmoTpeHsbl Heobxoaumele KATM:

. JdaTtyvkun ypoBHS;

. [aTunk ypoBHs pasgena ¢as;
o HaTtuvk naBneHus;

. Jdatymk Temnepatypbl.

Onsa 3awmtbl OT nepenvBa npoektupyemoro pesepsyapa 010-0031-T-026, npoekTom
npegycMOTpeH OCTaHOB CyliecTByoWwmx HacocoB G-024A/B, a Takke NpOeKTMpyeMblX HacoCOB
010-0031-G-002 A/B nocpeAacTBOM CuUrHamna BepxHero TexHonornyeckoro yposHs 015-0311-LAH-
026. [ns 3awuTbl NpoekTupyemMmbix HacocoB nogaudn wenovm 010-0031-G-001 A/B, npoekTom
npegycMOTPeH X OCTaHOB NOCPEACTBOM CUIHana HMKHEro TexHonormdyeckoro yposHsa 015-0311-
LAL-026.

lMpoekTOoM NpefycMoTpeHa aBToMaTUyeckas 3aliMTa pesepByapa OT nepenvea npyv BO3MOXHOM
BbIXO4Ee W3 CTPOA YPOBHEMEPOB TEXHONOMMYecKoro YpoBHA. [lpyn OOCTUXEHWW BepXHero
aBapUNHOro YpOBHS XMAKOCTKN No curHany 015-0311-LAHH-025, B pe3epByape, nogaeTca curHan
Ha 3akpblTMe aBToMmaTunyeckoro kranaHa 015-0311-SDV-052, a Takke curHam Ha OCTaHOBKY
CyLLecCTBYIOLLMX HacocoB wwenoym 010-0031-G-24 A/B n npoekTupyeMbix HacocoB wwenoyn 010-
0031-G-001 A/B. MNpun OOCTMXKEHUN HUXKHErO aBapuUMHOro ypoBHS xuakoctyu 010-0031-LALL-025,
nogaeTcya aBapuiHbIN CUrHaN Ha oCTaHOB NPOEKTUPYEMbIX HacocoB wwenoyun 010-0031-G-001 A/B.

OtpaboTtaHHass wenoys c pesepyapa 010-0031-T-026 HanpaBnseTcs Ha YCTaHOBKY
HerTpanusauum LWerno4vm ¢ NOMOLLbI0 NPOEKTUPYeMbIX LieHTpobexHbix HacocoB 010-0031-G-001
A/B.

Mpoektnpyembin  pesepByap 010-0031-T-026 pgna oTpaboTaHHOM  LWEenoYu  OCHaLleH
HedTeynosutenem (CKMMMEpPOM) [AONd  ydaneHus MAeHOYHOW HedTu, KoTopas MOXeT
NpUCYTCTBOBAaTb B LLENOYHON BoJe.

Mpouecc cbopa HedpTM OcCyLIeCcTBNSIETCA C MOMOLLBI MOMMAaBKOBOro ckummepa. Ckummep -
NPOMbILLIIEHHOE YCTPOWCTBO AN 3PEKTMBHOIO yaaneHus MieHOYHOW HedTM C NOBEPXHOCTU
XngkocTu. (nnaeBawowwmi cBepxy cnow). [lMpouecc cbopa nneHo4YHoW HedTM npeacTaBneH
crnegywoLwmuMmn onepaumsamm:

. nnaBaloLLMn Ha MOBEPXHOCTU CKMMMEpP coOupaeT nerkve 3sarpssHsallme npoaykTbl C
NOBEPXHOCTM Bonee TsXKenbiX XXMOKOCTEN (LeNOYHbIX pacTBOPOB);

. YNOBIEHHas XNOKOCTb APEeHNpyeTCcs Yyepes Tpyby rmbkon KOHCTPYKLMWY;

. XMOKOCTb OTBOAMTCH Yepes naTpybok pe3epByapa, pacnonoXeHHbIN Ha ero Kopnyce;

. cOpOCKB XMAKOCTb, CKUMMEP BHOBb HA4YMHaET LIMKII.

M3BneyeHHas HedbTb cobrnpaeTcs U NOBTOPHO UCMONb3YETCA B TEXHOMNOrMYeckom npolecce. Ans
3TOro B NPOEKTE NpeaycMoTpeHa ycTaHoBKa OydepHoit emkocTu no c6opy Hedptm 010-0031-T-027.
Takke NpOeKToOM NPedycMOTPEHO 3 CTauMOHAPHbLIX TOYKM OTOOpPa YNOBMEHHOW HETU B CTEHKE
pesepByapa A1 BO3MOXHOCTU 0TOopa yrnoBneHHoN HedTh Npy BO3MOXHbBIX HEUCNPABHOCTAX UMK
BbIXO[a 13 CTPOS He(pTeynoBuUTens.

Ons obecneveHuns npouecca AbixaHusa pe3epByapa Mpu HanoOMHEHNN N OMOPOXHEHUU, Ha Kpbille
pesepByapa, €MKOCTM YCTaAHOBIIEHO OCHOBHOE€ [AbixaTenbHoe ob6opydoBaHuWe, OCHaLLEeHHOe
orHenperpaguteneMm. Micnonb3oBaHue TONSIMBHOMO ra3a B kKayecTse NogyLku B pesepsyape T-026
He npegnonaraeTcs (He TpebyeTcs, yuntbiBad napamMeTpbl MPOAYKTA).
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Onsa 3awmTtbl pesepyapa 010-0031-T-026 oT M3OLITOMHOrO OABMEHUS UM Bakyyma, MPOEKTOM
npeaycMOTpeHa yCTaHOBKa ABYX NpeaoxpaHnTenbHbIX knanaHoe 015-0311-PVSV-027/028.

IOna nopaoepxaHus paboyen TemnepaTypbl B npegenax 45°C B pesepByape 010-0031-T-026,
NMPOEKTOM NpefyCMOTpEHa YCTaHOBKa rpeloLero aMeeBmKka BHyTpY pesepByapa ¢ nogadven napa
HM3KOro JaBMeHUs 1 OTBOAOM KOHAEHCaTa HU3KOro AaBreHns. Bpeska B CyLLeCTBYIOLLYIO CUCTEMY
napa M KOHOeHcaTa HU3KOro AaBfieHusi npefycMaTpuBaeTcsl B 30He emkocTen cayeBa 031-F-
1521A/B n 031-F-1522.

M3BneyeHHas HedTb cobupaeTca B bycdepHon emkoctn 010-0031-T-027 n ganee HanpaBnseTcs
obpaTHO Ha TEXHONOrMYECKNIn NpoLecc HekoHANLUMoHHoM HedpTn [IMK-1 nocpeacteom Hacoca 010-
0031-G-003. BydhepHass eMKOCTb TakkKe CRyXWUT Ons OTCTOs HedTM OT Lwenoudn, Tak Kak
noctynneHne wenoun 3Tl B npouecc HekoHauumoHHou Hedptn [OMK-1 Heponyctum. [Ons
onpegeneHus Hanuuug wenodn B 6ydepHon eMKOCTU, NPOEKTOM NPeayCMOTPEHO onpeaeneHne
YPOBHSA pasgena a3 «HedTb-Boga» no curHany 015-0311-LI1-051-2. [inga 3awmTbl OT Nepenmea,
Ha BxogHoOM Tpybonpooae k 6ydepHon emkoctn 010-0031-T-027 ycTaHOBMEH BI10K OTCEKatoLLIEro
aBTOMaTMYECKOro KrnamaHa ¢ NMHEBMOMNPUBOAOM C BO3BpaTHOM npyxuHon 015-0311-SDV-055 c
YCTAHOBMEHHbLIMU PYYHBIMU KpaHamMm OO0 W MNOCre Hero, KOTOPbIA 3aKpoeTcs Mpu OOCTUXKEHUN
aBapumnHoro BepxHero ypoBHs 015-0311-LAHH-050 B emkocTu.

Mpy AOCTUXKEHUM HMXKHErO aBapuMMHOro ypoBHsS HedpTn 015-0311-LALL-050 B 6ydepHoOn emMKoCTy,
OyaeT nogaH aBapuiiHbIM CUTHaM Ha OCTAHOB MPOEKTMPYEMOro Hacoca nogayn Hedptu 010-0031-
G-003. Hacoc ocHalleH BCTPOEHHON aBTOMAaTUYECKON 3alUTOM OT «CYXOro XoAay.

Onsa obecnedyeHnsa npouecca AbixaHusa OydepHon emkoctn 010-0031-T-027 npeayCMOTPEHO
AblxaTenbHoe 06opyAoBaHNe, OCHALLLEHHOE OrHenperpaguTenem.

Ona sawmtel 6ydepHon emkoctn HedbTn 010-0031-T-027 OT N30OLITOYHOrO AaBMEHUS, MPOEKTOM
npeaycMoTpeHa yCcTaHOBKa npegoxpaHuTensHoro knanada 015-0311-PSV-069.

lMpoekTomM nNpegycMoTpeHa ycTaHoBKa ApeHaxkHon eMkocTu 010-0031-T-028 gns oTpaboTaHHOMN
Lenoyun, B KOMMNeKTe ¢ norpyxHbiMn Hacocamy 010-0031-G-002 A/B. [peHaxHble CTOKM C
0bopynoBaHUsl eauHbIM  KOJNIEKTOPOM OTBOAATCA B [OaHHYH EMKOCTb, [Jariee Morpy>XHbiMu
Hacocamy nepekaymBatoTca obpaTHo B pesepByap 010-0031-T-026 pans panbHenwen
nepepaboTku, NMMBO OTKaYMBAOTCHA NEPEABUNKHON TEXHUKON.

Ona obecneveHus npouecca ObixaHua gpeHaxHon emkoctn 010-0031-T-028 npemycmoTpeHo
AblxaTtensHoe obopyaoBaHMe, OCHaLLeHHOe orHenperpagnTenem.

BcromocamernbHble cucmemsi:

Mpoektom npeaycMoOTpeHo obecrnevyeHne 30Hbl  MPOEKTUPYEMbIX  COOPYXEHUA  ABYMS
3Hepronoctamu (0AMH pacrnonaraeTcs B 30He npoektupyemoro pesepsyapa 010-0031-T-026, a
BTOPOM — B 30He npoektupyemon HacocHon 010-0031-G-001 A/B) ¢ nopadern cnegpyloLimnx
BCnomMoraTesibHbIX CUCTEM:

. As3orT;

. TexHu4ecknm Bo3ayx;

° Bopa TexHun4yeckas;

. Map HM3Koro gasneHus;

. OTBOA KOHAEHCATA HMU3KOro 4aBMEHKS.

MpoekToM nNpeaycMOTPEHO MOLKIOYEHNE K CYLLECTBYHOLIMM KOMfeKkTopam Mnogayn asoTa,
TEXHUYECKOrO BO3[yXa M TEXHWYECKOW BOAbl Ha rpaHuLE CyLlecTByoLen TpyObonpoBOOHOM
acTtakagbl yctaHoBku OMK-1.

Mopaya napa W O0TBO4 KOHAeHcaTa HU3Koro pAasrneHusa pesepByapa 010-0031-T-026
npeaycMoTpeHO OT NPOEKTMPYEMbIX TPYOONpPOBOAOB.

MpeoycmoTpeHa nogaya Bosgyxa KUIM k aBapuiiHbiM knanaHam 015-0311-SDV-052/055/056 u
perynupytowum knanaHam 015-0311-TV-079, 015-0311-FV-047/048. Touka NOAKMHYEHUS
pacrnosfiokeHa Ha rpaHule CyllecTBylLWen TpybonpoBoaHOW 3acTakagbl yctaHoBku [AMK-1,
3anpoeKkTMpoBaHa Npoknagka 2” konnekropa sosayxa KA.
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10.5 T[poekTupyemblie TpybonpoBoabl

MpoekTom NpeaycMoTpeHo:

o MopknioyeHne K CylwecTBylOLWen CcucteMe nogaynm oTpaboTaHHOW Lwenovnm ot
cyuiecTBytoLwmx HacocoB G-24 A/B k npoekTupyemomy pesepyapy 010-0031-T-026;

o MogknioyeHre K CyLLeCTBYOLLEN CUCTEME YCTaHOBKM HENTpanu3aumm LernoYu;

. [MoaknoyeHme K CyLLeCTBYIOLLEN CUCTEME YTUNU3aLUmM HEKOHONLMOHHOW HEdTH.

MpoekTupyeMble coeauHuUTENbHbIE TpybonpoBoabl knacca 150# npoknagbiBatoTcs Hag3eMHo,
TENNOU3ONMPYIOTCA UM OCHALLAKTCA CUCTEMOW 3MnekTpuyeckoro oborpeea C noadaepxaHuem

TemnepaTypbl:
. +45/+60°C — gnsa TpybonpoBoaa HEKOHANLMOHHON HETY;
. +25/+60°C — gna TpybonpoBoaa oTpaboTaHHOW Lenoyu;
. +5°C — gnsa TpybonpoBoaa apeHaxa.

OcHoBHbIM TpybonpoBogoM nogavn oTpaboTaHHOW LLernoYu SABMSIETCA NPOEKTUpyembln 47
Tpybonpoeog 150# «knacca, Bpe3ka KOTOopon OyaeT NpOM3BOAUTBCS B CYLLECTBYHOLLUNA
Tpy6onpoeoa (Ne cywecTtBytowen nuHnm — 031-CC-357-4-150H05-HCW60), pacnonoxeHa psagom
C cyuiecTBytowmm pesepyapom 031-T-1503.

Mpoektnpyemas 3” nuHns 150# knacca oTpaboTaHHOM LWeno4vn nepekadnBaeTcs Hacocamm 010-
0031-G-001 A/B (010-031-BBB-PID-20002-01) n3 pesepsyapa 010-0031-T-026 (010-031-BBB-
PID-20001-01) oo YCTaHOBKM HENTpanM3aLmm LWenovm n Bpe3aeTcs B CyLLECTBYHOLLNA KOMNNEKTOP
(Ne cywecTsytowen nuHnm — 032-2-CS2014-150H05-HCW?25 cm. X-031-B-5018-223011).

Mpoektnpyemas 2” nuHns 150# knacca n3enedeHHon HedbTn nepekadmnsaeTca Hacocom 010-0031-
G-003 ot OydepHon emkoctn T-027 (010-031-BBB-PID-20002-01) [o cywiecTBylLLEro
konnektopa 031-2-CS-3003-150H05-HCW60, pacnonoXeHHoro psgomM € CyLeCcTBYOLWUMHA
Hacocamu G-1521 A/B/C.

[peHaxHble NUHUK MOAKMIOYATCA B MPOEKTUPYEMbIN KOJNEKTOP U OTBOAATCHA B [APEHaKHYIo
emkocTb 010-0031-T-028. (010-031-BBB-PID-20002-01).

10.6 TexHonornyeckue AaHHbIe
Hwxe ykasaHbl pacyeTHble NapamMeTpbl NPOEKTMPYEMOro 06opyaoBaHums.
. Pesepsyap oTtpaboTtaHHoM wenoun 010-0031-T-026, V=3000 m3:
Pasmep — @18m x 14,4 (h) m T/T;
PacueTHoe naBnenne — 0,02/-0,006 6ap u36.;
Pac4yeTHasa Temnepatypa - +40/+75°C;
Il. Hacocbl nogaumn wenoyumn 010-0031-G-001 A/B:
[aBneHue HarHeTaHus — 5,38 6ap;
HomuHanbHbIM pacxog — 16-22 m3/y;
MowwHocTb — 15,0 kBT;
KonnyectBo Hacocos (1-pabounii, 1-pe3epBHbIN).
M. BydepHas eMKOCTb u3BnevyeHHon Hedptn 010-0031-T-027, V=5 m3;
Pasvep — @1,5m x 3 M T/T;
Pac4yeTHoe naBneHne — 3,5 6ap u3b6.;
Pac4yeTHasa Temnepartypa - -40/+90°C;
V. Hacoc nogauu nssnevyeHHon Hedptn 010-0031-G-003:
[aBneHune HarHeTaHus — 7,61 6ap;

HomuHaneHbIn pacxon — 5/5,5 M3/y;
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MouHocTb — 22,0 kBrT;
KonuuyectBo HacocoB (1-pabounii).
V. OpeHaxHasa eMkocTb wenoum 010-0031-T-028, V=25 m3:

Pasvep — @2,5m x 5 m T/T;
PacueTHoe gaBnenne — 3,5 6ap u3b.;
Pac4yeTHas Temnepartypa - -40/+75°C.

VI. MorpyxHble Hacocbl weno4ymn 010-0031-G-002 A/B:
[aeneHune HarHeTaHus — 4,0 6ap;
HomuHanbHbIN pacxog — 22/25 m3/v;
MouwHocTtb — 11,0 kBT;
Konnyectso Hacocos (1-pabouuni, 1-pe3epBHbIN).

VII. PacuyeTHble napameTpbl NPOeKTUPYyeMbIX TPYOONpPOBOAORB cnegytowme:
PacueTHoe gaBneHue (knacc 150#) — Makc. 17,7 6ap n36., muH. 0 6ap 136.;

PacueTHas temnepartypa (knacc 150#) — Makc 100°C, muH. -46°C.

10.7 Pa3mepbl NIMHUM U rMAPaBIINYECKUN pacyeT

[ns onpeneneHns OCHOBHBLIX AaHHbIX Npu BblGope oGopyaoBaHua U TpybGonpoBoaos, Obinu
BbINOMHEHbI CllegytoLiue pacyeTbl:

. MopaBnmMyeckne pacyeTsl;
. Mop6op HacocHoro obopyaoBaHus;
. OnpegeneHune obbema PBC 1 emkocTen.

MmapaBnuyeckui pacyer:

M'mppasnuyeckummn pacyeTamu orpeferneHbl U MpoBepeHbl pasMepbl MPOEKTUPYEMbIX U
CyLLecTBYOLWUX TPYOONPOBOAOB 3a4eMCTBOBaHHbBIX MeXAy NPOEKTUPYEMbIMU 1 CYLLIECTBYOLLMMM
obbeKkTaMu.

MmopaBnuyeckne pacdeTbl BbIMNOMHEHbI C UCMONb30BAHMEM MpOrpaMMHoOro obecneveHus Ons
mMozenupoBaHus npoueccos Honeywell UniSim R490.

NMop6op HacocHoro o6opyaoBaHNA:

B pesynbTaTe rmapaBnMyeckMx pacyeToB onpedeneHbl NoTepu AaBreHUs NPOEKTUPYEeMbIX W
CyLLIeCTBYOLIMX TpyGonpoBodax, Ha OCHOBaHUWM 3TOro onpedeneHbl TPeboBaHWA K OCHOBHOMY
AaBMEHUI0 HarHeTaHWs AN NPOEKTUPYEMbIX U CYLLIECTBYIOLLMX HACOCOB.

CornacHo pesyrnbTatam TMAOPaBIMYECKMX pacyeToB onpedeneHbl OCHOBHble HeoGXoauMmble
napameTpbl NPOEKTUPYEMbIX HacocoB (TpebyeMoe OaBneHue HarHeTaHusi, Tpebyemblil pacxos,
NPSHa, OuvameTpbl BcacblBaloLWEro W HamnopHoro naTtpybkoB). Hacocbl M ux MaTtepuvanbl
noao6paHbl C y4eTOM CBOWCTB XKUAKOCTU (NNOTHOCTb, BA3KOCTb, KOPPO3NOHHASA aKTUBHOCT).

[nameTp BcacbIBaOLWMX M HANOPHbIX TPYO, (PaCoHHbIX YacTel 1 apMaTypbl MPUHATLI HA OCHOBAHU
pacuyeTa UcxoAsi U3 CKOpOCTel ABMKEHWSA BOAbI B Npedenax, ykasaHHbIX B Tabnuue 10.7.1.

Ta6bnwuua 10.7.1.

CKOpOCTb XNOKOCTU B TPyDax HACOCHbIX CTaHUMI, M/C
OnameTp Tpybonposoaos
Ha BcacbIBaloLLen NMHUA Ha HanopHoOW NUHUN
o 250 mm 0,6-1 0,8-2
Ot 250 go 800 Mm 0,8-1,5 1-3
Mocne 800 mm 1,2-2 1,5-4

Page 36 of 127



015-0000-RGL-RAP-20123-01 Revision / Pegakums: U01

10.8 Pe3epByap xpaHeHUs OTPabOTaHHOM LLEeNoYn

[na xpaHeHuss oTpabOTaHHOW LLEMNOYn MPOEKTOM MPUHAT pe3epByap CTanbHOW BepTUKamNbHbIN
LUMNMHApUYeckuin B konudectee 1 komnnekTa, o6bemom 3000 m3, agnameTtpom 18,0 M, BeicoTOM 14,4
M. MMpoekTom NpegycMoTpeHa TEMNON3onaLmns pe3epByapa U3 MUHepanoBaTHbIX NIUT COCTosLLas
M3 [ONUHHBIX BbICOKOTEMMEPATYPHbIX MWHEpPanbHbIX BOJIOKOH, CBSA3aHHbIX MpWM  MOMOLLM
TEPMOpPEaKTUBHOIO CBA3bIBAIOLLErO BelecTBa B cooTBeTCcTBMM ¢ ASTM C 612, Tnn Il, kaTeropus 2.
[MOKpOBHOM CRNOW: antOMUHUEBLIN FOOPUPOBAHHBIA NUCT pasmMepoM MUHUMyM 0,6 Mm ans
TENNON30NSALNN CTEHKN pe3epByapa, C rnyounHon rodppupoBaHus MuHMMym 10 mm; 0,7 MM MIIOCKKIA
antMVHWEBbIV NUCT ANS TENNOM30MALUUK KpoBnu pesepByapa. ObLumBKa Tennonsonaunm AomkHa
COOTBETCTBOBaTb YepTexy 3akasduumka (TLUO N-ST-6005).

Pesepsyap obGopyayetca: nogawowum,  OTBOAAWMM U NEepenuBHbiM  naTpydkamu,
HedTeynosuTeneMm (CKUMMEpPOM) Ans yAaneHus NAeHOYHOW HeddTwn, a Takke npeayCMOTpeH
KOHTPOMb TEKYLLLEro N HWKHEro aBapumnHOro ypoBHeW pesepByapa, AaTyvku AaBreHNs, nokasaHume
TemnepaTypbl NpoaykTa, ¢ nepegaden AaHHbix (cm. Mmapky KWI). MNMpouecc abixaHns pesepsyapa
KOHTpOnuMpyeTCcH KnanaHamu, yCTaHOBNEHHbIMW Ha Kpbllle pe3epsyapa.

BHyTpeHHsin yacTb pe3epByapa MOKPbIBAETCA OBYXKOMMOHEHTHLIM pacrnbiNieMbIM 3MOKCUAHBLIM
nokpeiTnem Belzona 1391S (cuctema nokpbitna 11.6.2 no COM-SU-5191-TWO) ans 3awuthbl
0bopyaoBaHUst OT KOPPO3UK, IKCMITyaTUPYEMOrO B YCIOBUSAX MOTPYKEHUS Mpu TeMmnepaTtypax oo
110°C. Belzona 1391S He cogepxut pacTBoputens u obecrneymBaeT OTIMYHYIO XUMWUYECKYHD
3aWuTy OT BO3OEWCTBUSA BOAHbLIX PACTBOPOB, YrNeBOAOPOOOB W XUMUYECKMX BELLECTB,
BOBIEYEHHbIX B Mnpouecchl. 'mapocTatnyeckne ncnbiTaHUsA pesepByapa OOIDKHbI MPOBOAMTHCA B
COOTBETCTBUMN c PYKOBOACTBOM npouvssoauTens 010-0031-DDD-JPK-20001-01 "
COOTBETCTBYIOLLMMU YepTEXaMU.

Ana npepoTBpalleHnsi 3aMep3aHusi NpoAykTa NpPOeKkToM NpefdycMoTpeH oborpeB pesepByapa
CEKLUMOHHbIM NogorpesarteneM, B Ka4ecTBe TEMNOHOCUTENS UCMOMNb3YETCs - HACbILLEHHbI nap.
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TEXHOJIOT'MYECKUE TPYBOIMNPOBOAbI

11.1 OO6wwue cBegeHuUs

lMpoeKkT HanpaBneH Ha CO3[aHWe OOMOSIHUTENbHbLIX MOLUHOCTEN ANs XpaHeHus oTpaboTaHHON
wenoyn B3ameH pesepsyapos PIH T-1 n T-3, BbiBe4eHHbIX 13 akcnnyaTtauuu B mae 2021 roga.
HaHHbIi pasgen npoekTa pa3paboTaH Ha OCHOBaHWMM M B COOTBETCTBUM C HOPMaTUBHO-
TexHu4yeckom gokymeHtaumen PK n TLLO.

11.2

11.3

KpuTtepum npoektupoBaHusi TpybonpoBoaoBs

MpoekTnpoBaHne Tpy6ONpPOBOAOB OCYLLECTBIISIETCS C YY4ETOM CIEAYHLLNX KPUTEPUEB:

Bce npokKnagbiBaeMbie pr60|‘|p080ﬂbl M NX KOMMNOHEHTbl COOTBETCTBYHT CXeMaMm
Tpy6onposogos n KATT;

Bce Heobxogumbie TpeboBaHus no TB [OOmkHbl NpuMeHaTbCA Ans  GesonacHoun
akcnnyaTaumu;

Bce matepuanbl, ncnonb3yemble and TpybonpoBoaoB, AOSMKHbI ObiTb YCTOMYMBLI K
HapY>XHOWM KOHAEHcaUny;

Mpy NPOEKTMPOBaHWUWN OOMKHbI ObITb YYTEHbl BCe HEOOXOANMbIE TEXHUYECKNE MEepbl AN
obecneyeHunss HopMmarnbHo paboTbl TPYOONPOBOAHON CUCTEMDI;

Mpoknagka TpyGonpoBOAOB COOTBETCTBYET ONTUMAsIbHLIM KPUTEPUSIM NPOEKTUPOBAHNS C
cobntofeHnem GesonacHoOro pacrnofioXkeHusl, yaoGHOro Ans  aKchnyatauun  u
TEXHUYECKOro 06CnyX1BaHUs;

Knacc matepuana Tpyb6onpoBogoB COOTBETCTBYET TexHMYeckum TpebosaHmam TLLO PIM-
SU-5112-TCO.

O6bem NPOEeKTUPOBaHUSA pasgena TeXHosornyeckme
Tpyb6onpoBoabl

B o6bem paboT gaHHOro pasgena BXoauT:

[deMoHTax cyLlecTByoLMX TPYOONPOBOAOB:

. 032-2-CS1019-150H05-HCW25 B Toukax Bpeskun PR22-3011-001A/B (P&ID #X-
031-B-5003-223011D);

. 031-CC-357-4-150H05-HCWG60 B Toukax Bpeskn PR22-3011-002A/B/C/D (P&ID #1-
031-B-312-223011D);

. 031-2"-CS-3003-150H05-HCW60, 031-2”-CS-3004-150H05-HCW60 & 031-2"-CS-
3007-150H05-HCW?25 B To4ykax Bpeskn PR22-3011-003A/B/C/D (P&ID # X-031-B-
5003-223011D & X-031-B-5018-223011D);

. 031-AP-1000-2-150H04-HCW10 B TOuKe Bpeskn PR22-3011-XXXX (P&ID # 1-031-
B-313-223011D);

. 031-Al-1000-2-150H04-NI B Touke Bpeskun PR22-3011-XXXX (P&ID # 1-031-B-313-
223011D);

. 031-6-WF-1000-150HDPE-NI B Toukax Bpe3km PR22-3011-XXXXA/B n PR22-3011-
XXXXA/B (P&ID #1-031-B-325-223011D);

. 031-GI-1000-2-150H01-NI B Touke Bpesku PR22-3011-XXXX (P&ID # 1-031-B-319-
223011D);

. 031-2”-SL-3000-150H03-HC B TouKe Bpe3kun PR22-3011-XXXXA/B (P&ID # X-031-
B-5016-223011D);

. 031-2”-TL-3000-150H03-HCW10 B Touke Bpe3ku PR22-3011-XXXXA/B (P&ID # X-
031-B-5016-223011D);

Page 38 of 127



015-0000-RGL-RAP-20123-01 Revision / Pegakums: U01

031-2"-WU-101-D14A-HCWS5 B Touke Bpeskn PR22-3011-XXXXA/B (P&ID # 1-031-
B-318-223011D);

031-2"-WD-1003-150PE10-NI B Touke Bpe3ku PR22-3011-XXXXA/B (P&ID # 1-031-
B-318-223011D).

. MoHTaXX NPOeKTUpyEMbIX TPYOONPOBOAHBIX NIMHWI, HA CYLLECTBYIOLLMX dCTakaaax:

031-CC-1072-2-150H25-HCW?25, nuHua nogaum weno4ym Hacocammn G-001 A/B K
pe3epByapy XpaHeHusi oTpaboTaHHoW wwenoun T-0332, B Toukax Bpeskun PR22-
3011-001A/B (P&ID #X-031-B-5003-223011), NpOTsHKEHHOCTbLIO OKOS0 115M;

031-CC-1069-4-150H25-HCW60, nuHua oT pesepByapa OTpabOTaHHOW Leno4u
031-T-1503 k pesepsyapy Lweno4n T-026, B Toukax Bpe3kn PR22-3011-002A/B/C/D
(P&ID #1-031-B-312-223011) ¢ NpOTSHKEHHOCTHLIO OKOMNO 215M;

031-2"-CS-1066-150H25-HCW60 & 031-2"-PE-1021-150H25-HCW50, ot Hacoca
n3sneyeHHon HedpTn G-003A/B/C oo nutatolwmx HacocoB cbipon HedpTn 031- G-
1501/1502, B Touykax Bpe3kn PR22-3011-003A/B/C/D (P&ID # X-031-B-5003-
223011 & X-031-B-5018-223011), NpOTAKEHHOCTLIO OKON10 235M;

031-AP-XXXX-2-150H21-HCW10 o1 cyuwecTBytowien nuHum 031-AP-1000-2-
150H04-HCW10 k aHepronoctam US-XXXX/XXXX (P&ID # 1-031-B-313-223011),
NPOTSAXKEHHOCTLIO OKoSo 70M;

031-Al-XXXX-2-150H21-NI o1 cywecTBytowen nuHmn 031-Al-1000-2-150H04-NI Kk
aHepronoctaM US-XXXX/XXXX (P&ID # 1-031-B-313-223011), npoTsKEHHOCTbIO
okono 70wm;

031-WF-XXXX-6-150PE2-NI ot cywecTsytowen nmHumn 031-6-WF-1000-150HDPE-
NI k npoekTupyembiM noxapHbiM rugpaHtTam FH-XXXL/XXX2/XXX3/XXX4 (P&ID #
P&ID #1-031-B-325-223011), npOTS»KEHHOCTBIO OKONO 260M;

031-GI-XXXX-2-150H21-NI ot cywecTtsytowen nuHmm 031-GI-1000-2-150H01-NI k
aHepronoctam US-XXXX/XXXX (P&ID # 1-031-B-319-223011), NnpoTSKEHHOCTbIO
okono 70wm;

031-SL-XXXX-2-150H21-HC ot cywecTBytowen nuHum 031-27-SL-3000-150H03-
HC k aHepronoctam US-XXXX/XXXX n ons oborpeBa 3ameeBuka pesepsyapa (P&ID
# X-031-B-5016-223011, 010-031-BBB-PID-20001-01), NpOTSKEHHOCTLIO OKOJS10
200m;

031-TL-XXXX-2-150H21-HCW10 ot cyuwectsyowen nmHum 031-2”-TL-3000-
150H03-HCW10 k aHepronoctaM US-XXXX/XXXX wn gnsa oborpesa 3meeBuKa
pesepyapa (P&ID # X-031-B-5016-223011, 010-031-BBB-PID-20001-01),
NPOTSHKEHHOCTBIO OKoro 200Mm;

031-WU-XXXX-2-150H21-HCWS5 ot cywectsytowen nuHmm 031-2"-WU-101-D14A-
HCW5 « aHepronoctam  US-XXXX/XXXX (P&ID #1-031-B-318-223011),
NPOTAXKEHHOCTLIO OKoro 70Mm;

031-WD-XXXX-2-150PE2-NI o1 cyuwectsytowen nuHum 031-2-WD-101-P10A «
aBapuiiHbiM gywiam (P&ID #1-031-B-318-223011), npoTAXEHHOCTbIO OKOMNO XXXM.

* pr6onpoaop,Haﬂ o6Bs3Ka MexXxay npoekTnpyembiMn 1 CyLLeCTBYLWNMN COOPYXEHUAMNU:

PesepByap xpaHeHus oTpaboTaHHOM wenoun T-026;
HarpeBaTtenb pe3sepByapa peunpkynsLMoHHoN wenoum E-XXX;
Hacocbl nogaumn otpaboTtaHHon wenoun G-001 A/B;
OpeHaxHas emMKoCTb wWwernoyun T-028;

BydepHas emkocTb nssneyeHHom HedTn T-027;

YpaBHUTENbHbIV pe3epByap oTpabdoTaHHon wenoyn 031-T-1503.

Tpacca npoekTMpyembiX TpyBONpOBOAOB BbIMOMIHEHA HAO3EMHO Ha CTarbHbIX  Oropax.
MpoekTUpoBaHWe W pacrosioKeHNe KOMMOHEHTOB TPYGOMPOBOAOB BLIMOHEHO C  Y4ETOM
TpeboBaHui TY TLUO PIM-DU-5138-TLLIO n PIM-DU-5093-TLLO.
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11.4 PacnonoxeHue TpyoonpoBogHON OOBA3KMU

Mpwn BbIGOpPE ONTUMAaNbLHOW Tpacchl TPYOONPOBOAOB YUTEHbI CreayoLmne Kputepuu:

11.5

PacnonoxeHue Hann4une

Tpy6onpoBoaos.;

CyuwiectByrownx 001HEKTOB, OOCTYNMHbIX Kopmnoopos

OnTMM3auUmMs KonMYecTBa MaTepuarnos;

B03MOXHOCTb MCMOMb30BaHMS CYLLECTBYIOLLMX KOPMOOPOB TPYOONpOBOAOB;
OcyLuecTBneHne CTpoUTernbHbIX paboT 6e3 0cTaHOBa CyLLECTBYIOLMX TPYOONPOBOAOB;
CHWKeHNE NepeceyeHnii C CyLLECTBYOWUMM KOMMYHUKALMSIMU OO0 MUHUMYMA;

ObecneyeHne AOCTATOMHOrO MPOCTPAHCTBA ANA MpoBeAeHUs B6ecnpensaTCTBEHHOro u
BesonacHoro MoHTaxa u ganeHewnwero obcnyxmeaHmsa Tpybonposoaos;

CobntogeHune tTpedosanun TY TLLO SID-SU-5106-TLWO.

MaTepuanbl TpybonpoBoaoB U 3anopHOW apMmaTtypbl

TpeboBaHusa Kk maTepmanam u ux nogdop B NPOEKTE OCYLIECTBMEH B COOTBETCTBUM C Knaccamu
Tpyb6onpoBoaHbix matepuanos TY TLLUO PIM-SU-5112-TWO wu L-ST-2056. Bce matepuansl Tpyb,
bUTUHIK, bnaHubl TPYOHOM apmaTypbl BbINOMHEHbI U3 HU3KOTEMMNEePaTypHON YrnepoancTomn crtanu,
1 NpegHasHaveHbl Ans aKcnnyaTaumm B paioHax ¢ HU3KOW TeMnepaTypon OKpyKatoLlen cpeapl, U
ceptuduumnpoBanbl no NACE MR 0175.

YHUdMKaumsa n NnpocnexmBaeMocTb MaTepumarnoB BeinosiHeHa cornacHo TY TWO L-ST-2033.

B npoekTe NnpMMeHeHbI crieayoLLne Krnaccbl Mmatepumanos, cMm. Tabnuuy 11.5.1.

Knacc matepuanos
Ta6nuua 11.5.1

Onwucaxve Kon Knacc Matepwvan Tpy6 | Oony MoBepxHOCTb
TEeXHonoru- Ha3Ha4eHwus mMaTepuano CK Ha dnaHua
4YecKoro nepekayvnBaem B Kopp
npouecca oro npogykrta | Tpybonpos 03uto
o-gos (TY , MM
TWO)
TexHonornye | PE — 150H25 Huskotemnepa- | 3,0 RF (cpnaHey c
CKne nMHun TexHonormyec- TypHasi BbICTYMOM)
Kne CTOKM yrnepoguctas
cTanb
LLenoub CC - Wenoys | 150H25 Hwuskotemnepa- | 3,0 RF (cdonaney c
n TypHas BbICTYMOM)
Katanusatop yrnepogucTas
cTanb
LLenoub CS- 150H25 Huskotemnepa- | 3,0 RF (cpnaHey c
OTtpaboTaHHas TypHas BbICTYMOM)
LLenoyb yrnepoguctas
cTanb
Map Huskoro | SL —lap 150H21 Huskotemnepa- | 1,5 RF (cdonaHey c
OaBrieHuns, Huskoro TypHasi BbICTYMOM)
ans AaBrieHns yrnepoguctas
3peHronoc- cTanb
TOB U
oborpeBa
pesepByapa
KoHpeHcaT TL — 150H21 Huskotemnepa- | 1,5 RF (cdonaHey ¢
HU3KOro KongeHncat TypHasi BbICTYMOM)
AaBreHns Huskoro yrnepoguctas
OaBrieHns cTanb
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LpeHax DCS - 150H25 Huskotemnepa- | 3,0 RF (conaHey ¢
OpeHaxHas TypHas BbLICTYMOM)
Lenouu yrnepoamncras
cTanb
OpeHax DC - 150H25 Huskotemnepa- | 3,0 RF (dbnaHey c
3aKpbIThIN TypHasi BbICTYMNOM)
ApeHax yrnepoguctas
cTanb
Beibpoc VA —BbIbpoc B | 150H21 Huskotemnepa- | 1,5 RF (donaHey c
aTmocdepy TypHas BbICTYMOM)
yrnepoamncras
cTanb

Bce maTtepuansl 3akynatotcs B cootsetcTtBum TY TLWO:

. PIM-SU-5112-TWO;

. PIM-SU-5104-TLWUO;

. PIM-SU-5209-TLWUO;

. L-ST-2009;

. L-ST-2029;

. L-ST-2030.
Bbibop TpybonpoBogHON apmaTtypbl Npou3BedeH C Y4Y4eToM [OEeWCTBYIOLMX HOPMaTUBOB U
TpeboBaHui no akcnnyataumm. MNpu nogdope apmatypbl y4TeHbl paboyme ycrnosus (Temneparypa,
AaBreHne U1 CKOpPOCTb Nepekayvku), napameTpbl NepekavymBaemon >XMOKOCTU (NSOTHOCTb,
TemnepaTypa 3acTbiBaHMs W T.4.), a TaKke YyuyTeHbl MnapameTpbl OKpyxXatowen cpedbl

(TemnepaTypHble pPeXMMbI, BRAXHOCTb M T.4.). B kayecTBe 3anopHon apmatypbl NPUMEHEHbI
3a[BWXKN, cornacHo TpeboaHuam CTUKUM n TY PIM-SU-5104-TLLO.

Tpe6GoBaHMUA K YKIOHY

lMpoknagka Bcex NPoOeKTUpyeMbiX TPyOoNpoBOAOB NpeayCcMOTpeHa C MUHMMArbHLIM YKITOHOM U
coctaBnser 2mm/mM.  KonuyectBO kapmMaHOB M TYMMKOBbIX  OTBOAOB  Tpybomnposoaa
MUHMMU3NMPOBAHO W [0 Hadyana AeTanbHOro MpoeKkTupoBaHus Heobxogmmo obcyauTe C
npegctasutenamn TLWO.

Onopbl TpybonpoBoaoB

Heobxogumble onopbl, B TOM YMCNE HECYLIME METanfIOKOHCTPYKLUMKM, hyHOAMEHTbI, CKOMb3aLme
fawmakn, M BCe [JONOSMHUTENbHbIE MPUCMNOCODNeHns AN NOoAAepXkM TpybonpoBoaoB u
CBSI3aHHOrO C HWM 00OpydoOBaHWs, [OMKHbl MOCTaBNATLCA B YTBEPXKAEHHOW opMe W
cooTBeTcTBOBaThL TY TLWO PIM-DU-5153-TWO, obwwuin nHaekc Bcex TpybOMpoOBOAHLIX OMop
nepeyuncrieHbl B AokymeHTe L-ST-6077. Cneaywoowme Kputepuu npesycMOTpeHbl BO BpeMs
NpPoeKTMpoBaHMs TpybonpoBOAHbLIX ONop:

. Bce Tpy6onpoBoaHble NUHUM pacnonoXeHbl Kak MOXXHO Brinke K 3aieMeHTam KOHCTPYKLUK
B MecTax, re onopbl Heo6xoanMo 3adUKCUpPOBaHa XOMYTOM WIN CBapKOWA;

. CBsapka npu MoHTaxe TpyOHbIX OMop A0MKHA ObITb OrpaHNYeHa;

. BbiGpaHHas anvHa onopHoro 6allmMaka gormkHa ObiTb AOCTATOYHOW ANs NpeAoTBpaLleHus

nepemMelLLeHns Tpy6 oT onop Npu BO3EUCTBMM TEMSIOBOrO PACLLUNMPEHNS UMK CXKaTUS;

. Perynupyemble onopbl TpyG OygyT uMcnonb3oBaTbCs, €cnv  npeanonaraemMas
HepaBHOMepHas ocagka bygeT 3HauMTenbHOW BO6NIM3n o6opyLoBaHuS.

. MuHMManbHoe pacCcTosHUE MeXAy onopamm NpUHATO cornacHo Tabnuue 1 (TY TWO PIM-
DU-5153-TCO).
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Bpe3ka B cyLlecTBYyOLWMUA TpyoonpoBos,

Bpesky B cyllecTByoLlWy0 cucTemy TpybonpoBoooB HEOOBXOAMMO BbIMNOMHUTL MOCPEACTBOM
NepPeKpPbITUS CYLLECTBYHOLLUX KanaHOB M ONOPOXHEHUS ApeHaxHoro TpybonpoBoada. Bce Bpesku
HeobxoOMMO BbIMOMHUTL B COOTBETCTBMM € TpeboBaHnsamn TY TLLIO L-ST-2014.

CBapka, MeToAbl KOHTPONSA CBapPHbIX COeANHEHUMN

[lo Hayana MoHTaxa M NpoBedeHUs CBapO4YHbIX paboT Bce TpyGonposoAdbl M TpybonpoBoaHbie
CUCTEMbI JOJKHbI ObITb OYMLLEHBI OT CTPOUTENBHOIO Mycopa, rPSi3v U MOCTOPOHHUX YacTuL,.

TpeboBaHus no ceapke TpybonpoBoaos npueoaatca B TY W-ST-2025, W-ST-2011 u PIM-SU-2505
TWO, B KOoTOpbIE BKOYEHbI TpeboBaHMA ONA cBapo4yHOro obopygoBaHus /mo mpouedypam no
cBapke TpybonpoBogoB/ MCMbITaHWA ONsl CBapHbIX LBOB. [lyroBas cBapka MeTarnM4eckum
3ANEeKTPOoAOM MpuMeHsieTcs Ana Tpyd m3 yrmepogucton ctanu. [Npouenypa nNpoBepkn kayecTBa
CBapHbIX LIBOB AOMXHa COOTBETCTBOBaTh TpeboBaHuam ctaHgapta API 1104, pasgen 6, a Takke
TY TWO W-ST-2025 n CIM PK 3.05-103-2014.

Kaxgbin cBapHOM LLIOB AOIMKEH ObiTb NOABEPrHYT (PU3NYECKMM UCTbITAHMAM, B OO beMe ykazaHHOM
B TY TWO gna tpy6onposogos W-ST-2025 n CI1 PK 3.05-103-2014.

11.10 WUcnbiTaHua TpybonpoBoaa U eMKOCTHOro obopyaoBaHus

Tpybonposoapl 1 TpybonpoBoaHY 06BA3Ky HEOOXOAMMO NPOBEPUTL HA FTEPMETUYHOCTL COrfacHo
TexHuyecknm TpeboaHuam TLIO X-000-L-PRO-0001, PIM-SU-3541-TCO n PIM-PU-5124-TCO.

[o Hayana wucnbiTaHuin Bce TpybonposBoabl W TpyboMpoBOAHbIE CUCTEMbI OYUCTUTL OT
CTPOUTENBHOIrO Mycopa, Fpsian M MOCTOPOHHUX YacTul. Tpy6onpoBoAbl 3arnyWUTb C NOMOLLBIO
rnyxux cdonaHues. KnanaHbl 1 gpyroe obopygoBaHue, He cnocobHoe BblaepKaTb UCMbITaTeNbHOE
rmopaBnuyeckoe gaerneHue, HEOGX0AMMO AEMOHTUPOBaTb U 3aMEHUTb Ha BpeMeHHble TpyOHble
cekumn. Ha Bpemsi npoBedeHUs rMapoOVCTbITaHUs, HEeoBXOAMMO MpeaycMOTpeTb Hanuuve
BPEMEHHbIX Onop Ans nogaepxaHnsa obopyaosaHusa u TpybonpoBoaoB BO BPEMS TMOPOUCHbITaHUS,
rae aTo Heob6xoanMmo.

BepTukanbHbI pesepByap xpaHeHus oTpaboTaHHOM wWenoyn BGyaeT cobupaTtbCa M NOMHOCTHLIO
ncnblTbiBaTbCA B cooTBeTcTBUMM C HopmatmBamu API650 n FTOCT 31385-2016. a Takke C
«[lMpaBunamm obecneyeHns MNPOMbLILLNIEHHONW ©Ge3onacHOCTM Mpu  3KcnnyatauMum U pemMoHTe
pesepByapoB Anst HedTn 1 HedTenpoaykToB» (MNpukas MuHMCTpa NO Ype3BbiYaMHbIM CUTYaLMAM
Pecnybnuku KazaxcraH ot 15 utoHs 2021 roga Ne 286). PesepByap nepen npuemMkon 3akasynkom
OyadeT noABeprHyT rmapaBfIMHECKUMM WUCMbITAHUMAM M UCNBbITAHUAM Ha M3ObITOYHOE AaBreHve B
cooTtBeTcTBMMU € pasgenom 11 gencteytowiero FOCT 31385-2016.

McnbiTaHua pesepByapoB Ha MPOYHOCTb, YCTOMYMBOCTb M repMETUYHOCTb crnegyeT nNpoBOAUTb
nocre 3aBepLUeHNsS BCEX MOHTaXXHO-CBAPOYHbIX paboT, KOHTPONS KayecTBa BCEX ANIEMEHTOB €ro
KOHCTPYKLUMMW, BKIOYas CBapHble COeAWHEHUs, U WX MNPUEMKN CTPOUTENbHLIM KOHTPOMNEM.
VcnbiTaHnsa pesepByapa NPOBOAAT MO TEXHOMOMMYECKOW KapTe MCMbiTaHuiA, pa3paboTaHHOM B
cocTaBe MpoekTa Npom3BoaCcTBa paboT. B TexHonorn4eckom kapte A0MmkHbI ObITb MPegyCMOTPEHbI:
nocrnenoBaTesibHOCTb U PEXUMbl MPOBEAEHUA TMAPAaBIMYECKUX WUCMNbITAHUW, WUCMbITAHUMA Ha
n3bbITOMHOE [OaBfeHMe W OTHOCUMTENbHOE paspexeHue (BakyyM); pas3BodKa BPEMEHHbIX
TpybonpoBoAoB Anst Nojayn M cnuBa BOAbl C pasMeLLeHMEM NPeaoXPaHUTENBHOM U 3anoOpHOW
apmartypbl; NynbT ynpaeneHusi; TpeboBaHna 6e3onacHoCTV Tpyada Npu NpOBEAEHUN NPOYHOCTHBIX
UCnbITaHUIN pesepByapa.

Cocypbl 1 annaparthl (GydepHas 1 gpeHaxHas eMKOCTW) NOCTYNaloT Ha CTPOMTENbHYIO NMoLlaaky
MOMHOCTbIO COGPaHHBIMWM UM UCMBITAHHBIMWM Ha NPeAnpUATUN-U3rOTOBUTENE, WHAWBMOYaNbHbLIM
UCMbITAHUAM Ha MPOYHOCTb M FEPMETUYHOCTb AOMOMHUTENBHO HE NOABEPratTcs (B COOTBETCTBUM
cn. 8.2 ClN PK 3.05-103-2014).

McnbiTaHus Ha 3aBoge byaeT nponsBoaAnTLCS NOA HAA30POM MHCMEKTOpa TEXHUYECKOro Haasopa.
OcBugeTenbCTBOBaHME cocyda [OOSMKHO ObiTb npou3BegeHo B cooTBeTcTBuMM C [lpaBunamwu
obecneyeHnsi NPOMBbILLIIEHHOW ©e30MacHOCTU Mpu 3KCnyatauum obopyaoBaHus, paboTtatowero
nog aaesneHvem (Mpukaz MUHUCTpa MO MHBECTULMSIM U pa3BuTuio Pecnybnnku Kasaxctan ot 30
nekabps 2014 roga Ne 358).

O6GopyaoBaHve nof AaBneHueM NoJBepratbCs TEXHUYECKOMY OCBUOETENbCTBOBaHNIO:
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a) Ao BBOAa B 3KCrsliyatauuto  nocrne  MOHTaXa (I'IepBVI'-IHoe TEXHNYECKoe
ocsBupeTen bCTBOBaHVIe);

6) nepmnoan4eckun B npouecce JKCnJ1iyaTtauumn (nepmop,mquKoe TEXHU4YEeCKoe
ocBmpoeTenbCcTBOBaH Vle);

B) A0 HaCTyMneHus Cpoka NepuoaMyeckoro TEeXHWYECKOro OCBUAETENbCTBOBaHUS B
onpegeneHHbIX cnyyasx (obopyaoBaHue 6bino He B 3KCnyaTauumn B TedeHme 24 mecsues,
nocne pemoHTa, ecnu cocyp 6bln AeMOHTUPOBaH U BbiN YCTAHOBMEH HA HOBOE MECTO U
T.4.).

O6bem, MeToabl M NEPUOAMYHOCTb TEXHWYECKOro OCBMAETENbCTBOBAHMS cocydoB Oyaet
BbINONHATLCS B COOTBETCTBUM C TPEOOBAHMAMM U3rOTOBUTENS.

BBoa B akcnnyataumio, UHCNEKUMM N OCMOTPbl COCYAOB NoA AaBrneHveM GyayT BbINOMHATHCS B
cooTtBeTcTBMM C [pukazom MuHumcTpa no nHeecTMLmaM 1 pa3sutuio Pecnybnukm KasaxcraH ot 30
nekabps 2014 roga Ne 358.

11.11 TMoKpacka 3awmuTa OoT KOPpPO3nun, INeKTpoodorpes U nsonaums

[ns 3awuTbl OT BHELIHMX BO34eNCTBMIA TpyOONpoBOAOB HEOGXOAMMO NpeayCMOTPETh 3alUUTHOE
nokpbiTne B cooteBetctBum ¢ TY TWO COM-SU-5191-TCO n COM-SU-4743-TCO. 3awmtHoe
MoKpbITUE TPYGOMNPOBOAOB MOAOGPaHO C Y4eTOM pacyeTHOW TemnepaTypbl TPyOOMNpOBOAOB W
TemnepaTypbl OKpyXalollei cpedbl, COMPOTUBIIEHUS Cry4YalHbIM  MOBPEXAEHUSM  Mpu
TPaHCMOPTUPOBKE, MOHTaXe W 3KCMnyaTaLuu.

B uensx TennocbepexeHna u npenoTBpalleHUE 3amMep3aHus npoaykra MNpPOeKTMpyeMble
TpybonpoBodbl MOKPbITb TEMNMOU3ONAUMEN, KaK MOKa3aHO Ha COOTBETCTBYIOLLMX CXeMax
Tpyb6onposoaos n KUM. Tun n TonwmHa nsonsumm nogobpaxel B cootsetrctaum ¢ TY TLIO IRM-

SU-1381-TCO.

B npoekTe ncnonb3oBaHbl cnegyoLwmne TUnbl U30NALNn:
. HCWS5 - Tennomnsonsaums ¢ anekTpuydeckum TennocnytHukom 5°C;
. HCW25 - Tennounsonsauusa ¢ anekTpu4eckMmM TennocnyTHmukom 25°C;
. HCW45 - Tennousonsaumna ¢ anekTpnuyeckum TennocnytHukom 45°C;
. HCWS50 - Tennousonauusa ¢ anekTpudeckum tennocnytHukom 50°C;
. HCW®60 - Tennounsonsauusa ¢ anekTpu4eckum tennocnytHukom 60°C.

MpoekTom NpefycMOTpeH 3nekTpooborpeB Ha3eMHbIX y4acTkoB TpyOONpoBOAOB OT 3aMep3aHus B
3umHee Bpewms (cm. pasgen 90).
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12 HAPYXHbIE CETU BOOOCHABXEHUA 7
KAHAJIIUSALUA

12.1 O6wue cBepeHus

Paspgen npoekta «HapyxHble ceTn BogocHabxeHus 1 kaHannsauum» paspabortaH B COOTBETCTBUM
C 3afilaHMeM Ha npoekTupoBaHue, BblgaHHbiM TOO «TeHrmawesponny.

HaHHbil pasgen npoekta paspaboTaH Ha OCHOBaHWM M B COOTBETCTBUM C HOPMaTUBHO-
TexHn4eckon gokymeHtaumnen PK n TLO.

CornacHo 3agaHuto Ha npoeKkTnpoBsaHune, NPOEKTOM npegycmMmaTpmBaeTCA:

. Cuncrema x03-NUTLEBOIO0 BOAOCHAOXKEHUS;
. CucTtema nNpoTMBONOXapPHOIO BOAOCHAGXKEHWS;
. C6op aTmMocepHbIX 0CaaKoB.

MepeyeHb cxem Tpybonpoeogos n KUIM npeacraeneH B Tabnmuye 12.1.1

MNMepeyeHb cxem Tpyb6onpoBonoB n KAI
Ta6bnuua 12.1.1

OokymeHT Ne HassaHue
1-031-B-325-223011 CTuKUI. Cuctema pacnpegeneHums Boabl Ansi
1-031-B-325-223011D noXapoTyLleHna

1-031-B-318-223011

1-031-B-318-223011D CTuKWI. TexHnyeckas n nuTbesasi Boda

12.2 O6bem paboT

MpoekToM NpeayCcMOTPEHO:

. Cuctema  XO3-MMTbEBOr0O  BOAOCHAOXeHWss C  NOAKMYEeHMEM  NPOEKTUPYEMOro
BOAOMPOBOAA K CYLLECTBYIOLLEN CUCTEME MUTLEBOrO BOAOMPOBOAA;

. Cnuctema npOTUBOMOXapPHOrO BOAOCHAOXEHWS C MOAKNIOYEHWEM NPOEKTUPYEMOro
NPOTUBOMOXapHOro BOAOMPOBOAA K CyLIEeCTBYIOLWEN CUCTeEME MPOTUBOMOXaPHOro
BOAOMPOBOAA;

. YcTaHoBKa MNOXapHbIX MMAPaAHTOB ANS HApYXXHOro MOXapoTYLEHUS MPOEKTMPYeMbIX
COOpPYXEHUI;

. HakonuTenbHble NpMAMKU ANs 0TBOAA aTMOCepHbIX 0CaaKOB.

12.3 Cucrtema Xxo03-NMTbEeBOro BOAOCHAa0XeHUus

Xos-nutbeBoe BoagocHabxeHne obecneumBaeT nogady Bodbl Ha aBapuiiHble OyLu U OHTaHYMKK
AnA  npombiBKM rnas. [MoaknioyeHve NPOEKTUPYEMOro BOAOMNPOBOAA OCYLUECTBMSETCA OT
CYLLIECTBYIOLLIErO AENCTBYIOLLEero TpyGonpoBoaa NMTLEBON BOAbI.

[MpoekTnpyemble COOPYXEHUs pacronoXeHbl Ha TEpPPUTOPUM C CYLLECTBYIOLLEN AENCTBYIOLLEN
CMCTEMOW BOAOCHABGXeHMS C pa3BUTOM CETbIO N HACOCHOW cTaHumen. CyLecTByoWmMEe HapyXHble
CeTU X03-NUTbeBOro BoAgoCHabxeHns obecnevmBaloT nogayvy BOAbl Ha Kakabl 00 BLEKT 1 0bpa3syioT
pacnpegenuTenbHylo CUCTEMY BOKPYr BCEW Tepputopunm, C MOMOLbI COEAVHUTENbBHbIX
TpybGONpPOBOAOB.

12.3.1 ABapuuHbie Aywn U hoHTaHbI AnAa rnas

[ns 3awmThl NnepcoHana NnpoeKkTomM NpefyCMoTpeHa yCTaHOBKa aBapuiHOro aywa u dhoHTaHa ans
rnas, kotTopble obecneymBaloT 06paboTKy Ha Mecte. OHM NO3BONAIOT PABOTHUKAM CMbITb ONacHbIE
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cyGCTaHUMK, KOTOpble MOTYT BbI3BaTb MOBPEXOAEHUS W MUHUMM3MPOBaTb 3ddekT BbiGpoca
XVIMUYECKMX BELLECTB.

ABapVIVIHbIe aywm m CbOHTaHbI anda rnas3 npuncoeanHArTCA K XO03-MMTbeBOMY BOAOMNpoBoOAYy W
pacnonaraloTca Tak, 4YTObbI pa60Tan< MOr Nosib30BaTbCA BOAOW He Nno3gHee, Yem yepes 5-T7cek.
nocrnie nonagaHna BpedHbIX BeWweCTB Ha KOXy WwWwin ogexay. ,D,yLu yCTaHaBJimBaeTCcAaA B
NerkogoctynHom Mecte, K KOTOpPOMY MOCTOAHHO obecneunBaeTcs CBOGOAHbIN npoxog wu
pacnofioXxeH Onnsko K aBapMVIHbIM BblX04aMm, €CJ11 3TO BO3MOXHO.

Mpwn BkNtOYEHUKN Ayl NpoaomkaeT paboTaTe aBTOMATUYECKN, OCBODOXAAsA, TakKnm obpasom, pyKu.

MecTo ycTaHOBKM Kaxgoro gylia u poHTaHa Ang rna3 o603Ha4YeHO XOpOLIO BUOAMMBbIM 3HAKOM.
3Hak B popme cMmBOna, KOTOpbIN He TpebyeT OT pabOTHUKOB 3HaHMA A3blka, YTOObLI €ro NOHATH.
MecTo yCcTaHOBK/ OCBELLEHO.

OcHOBHble MokasaTtenun No CUCTEME X03-NMUTbLEBOro BOAOCHAOXeEHUsI NpeacTaBneHbl B Tabnuue
12.4.1.1. TlokasaTtenu pacxoga BoAbl OTMEYEHHbIE 3BE3[0YKOWM B pacyYeTHOM pacxoge He
yunTbIBaOTCA.

Cucrema NnpoTUBONOXapHOro BOAOCHabXxeHUsA

CyuiecTBytolias cucreMa nNpoTUBOMNOXapHOro BogocHabxeHus obecneynBaeT nogady BOAbl Ha
KakObli 06 bEeKT NoXXapoTyLUEeHMs MO BCen Tepputopmm baszoBon onepaunoHHOM 30HbI 1 30HbI PTTH.

HagexHocTb nogauv u pacnpegeneHns Bogbl obecrneveHa 3a CYeT CyLLeCTBYIOLEN KOMbLEBOM
ceTn TpyboOMpoBOAOB BOASHOIO MNOXapoTyweHuss u | KaTeropum HaCOCHOW CTaHuuu
noXxapoTyLleHusi No cteneHn obecneyeHuns. NMpon3BoaUTENbHOCTbL HACOCHOW CTaHUMUN COCTaBnsieT
1000 m3/yac ¢ Hanopom npu noxapoTyLeHnn 100 m. CyLuecTByoLME KOMbLIEBbIE HAPYXHbIE CETU
NPOTUBOMOXapHOro BOAOCHabXeHMs obecneumBaldT nogady BOAbl Ha Kaxabli  OObekT
noXapoTyLUeHUs 1 0Opa3syoT pacnpeaenuTenbHy0 CUCTEMY BOKPYr BCEN TEPPUTOPUM, C MOMOLLbIO
NoXapHbIX MMAPaHTOB U NadeTHbIX CTBOSIOB.

[aBneHune B cMcTeMe NPOTUBOMNOXAPHOro BOAOMPOBOAA B TOUKax Bpe3ku coctasnseT 8,63-9,1 6ap
n36.

MpoekTUpyeMble COOpPYKXEeHWUSI PacrofioKeHbl Ha TEPPUTOPUM C CyLLECTBYIOLLEN AeiCTBYIOLWEN
CMCTEMOI NPOTUBOMNOXApHOIO BOAOCHAGKEHNS 1 NMEHOTYLLEHWUS C pa3BUTOMN KOMNbLIEBOW CETbLIO.

MoxapoTylleHne MpOEeKTUPYEMbIX COOPYKEHUIN OCYLLECTBNSAETCA MNEepeaBuKHON  MNoXapHOW
TEXHUMKON C 3abopom BOAbl W3 MOXapHbIX rMapaHToB. [1poTMBOMOXapHbLIN BOAONPOBOA WU
KONnbLEBbIe CETU BOKPYI MPOEKTUPYEMbIX COOPY>KEHUN NPUHATBI M3 NONMITUNEHOBbLIX Tpy6 @160
HDPE PE100 SDR11, CT PK UCO 4427-1-2014. MNMpwn nepeceyeHnn BOOONPOBOAA C 4OPOrom
nNpegyCcMOTPEHO YCTPOMCTBO 3alUMTHOrO yTnsipa M3 NONUITUNEHOBBLIX TPYO C yBEnMYEHHOW
TonwuHom cteHkn @450 HDPE PE100 SDR11, CT PK NCO 4427-1-2014.

MoxapHble rmapaHTbl 3anpoeKTUPOBaHbl BAOMb OOPOrK Ha pacCcTosHMM He Gonee 2,5 M OT kpasi
npoeaxen Yyactun. [ina ycTtaHOBKM 3aropHON apMaTypbl Ha CETU NMPOTUBOMNOXapHOro Bogonposoaa
3anpoeKTMPOBaHbI KONMOALbI M3 MOHONMUTHOTO Xene3obeToHa. Pasmepbl konoaua 3,0x1,85x2,93
(h), B konnyecTtBe 3-x WTyK. KOHCTpYyKUMio konoaues cm. mapky AC.

CornacHo CT PKTOCT P 12.4.026-2015 y mecT pacnonoxeHusi NoA3eMHbIX NOXapHbIX rMapaHToB
yCTaHaBMNMBaOTCA yKasaTenm ¢ HAHECEHNEM NIOMUHECLEHTHOW Kpackon BykBeHHbIX nHaekcos M7,
LUNPPOBLIMU 3HAYEHUSMW PACCTOSAAHMS OT yKasaTens 4o rmgpaHTa B MeTpax.

"PYHT B OCHOBaHWM nog TpyOon OOSmKeH ObiTb TLWATENbHO BLIPOBHEH UM HE [AOMMKEH COAEepXaTb
TBepAbIX BKItOYeHM. [MnacTmaccoBble TpybObl YKNaabiBalOTCA Ha necyaHoe OCHOBaHWE, KOTOpPoe
OOJDKHO ObITh MO BCEMY NOMNEPEYHOMY CEYEHMIO TpaHLew. MNMpu oOpaTHON 3ackInke NNacTMacCoBbIX
TpybonpoBodoB creayeT npegycMaTpuBaTth Nog0MBKY nasyx v 3alMTHBIA CITON Hag BepxXoM Tpyo
N3 MANKOro MECTHOrO FPyHTa, He coAepKallero TBepablX BKMoYeHUn (webeHb, KamMHW, KUpnuy v T.
4.). Tlpy 3TOM MpUMEHEHME pPY4YHbIX U MEeXaHW4YecKMx TpamOOBOK HeMocpedCTBEHHO Haf
TpybonpoBogom He ponyckaeTcs. B 3umMHee Bpems yCTPOMCTBO 3aALUUTHOrO Crosi OOJPKHO
NpPon3BOAUTLCA HE3aMeP3LLUM TPYHTOM.
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12.4.1 Pac4eT npoeKTMpyemMoro npoTMBonoxapHoro TpybonpoBoaa

PacueT npon3BoamMTenbHOCTU NPOTUBOMOXAPHOIrO BOAONPOBOAA NPUHAT He MeHee 50 n/cek ans
nepeaBKHON MNOXapHOW TexHuku, cornmacHo n. 8.23. BYTM-88. Bpemsa TyweHusa - 6 4yacos,
cornacHo n.5.14 CI1 PK 2.02-103-2012. OcHoBHbIE nokasaTenu no cuctemam BoAocHabXeHus n
noXapoTyLLeHus npeacTaBneHsl B Tabnuvue 12.4.1.1.

OcHOBHbIe nokasaTtesiu Mo cucteMam BOJOCHAGXeHUsA U NoXXapoTyLueHUsA
Tabnuua 12.4.1.1

Pacxop Boabi:
MoTpebutenu
m3lcyT m3/uac nlcek
XO3-[‘II/ITI:FBO€ BoaocHabxeHne 4,50 4,50 125+
(ABapuiHbIV Ay 1 OOHTaAHYMKM ANS
rnas)
Hapy>xHoe noxapoTyLueHue 480 =0

Mokasatenu pacxoaa BoAbl OTMEYEHHbIE 3BE304KON B pacyeTHOM pacxoge He y4YUTbiBakoTCA.

12.5 [poekTupyemblie TpydonpoBoabl
[MpoekTom NpeaycMOTPEHO NOAKMIOYEHNE:
. K cyliecTtBytowen cucteMe NUTLEBOrO BOAOCHabXeHMs;

. K cywiecTtBytowen cucteme npoTMBONOXKAPHOrO BOAOCHa0XeHMS.

MpoekTupyembil NUTLEBOW BOOOMPOBOA MOAKMOYAETCA K CyLecTByOLWeMy Mog3eMHOMY
Bogonposody 031-2-WD-1003-150PE10-NI, gaunameTtpom 50 MM 1 BbINONHEH W3 MOMAM3TUIEHA
BbICOKOM NNIOTHOCTU. Bpeska B CyLLeCTBYOLLMIA BOOOMPOBOA NPON3BOANTCSA NOA3EMHO. HaaseMHas
YacTb BogonpoBoda BbinonHeHa us MNM3BI1, a Hag3emHasa vactb u3 HTYC (yrmepogucrasa crtanb
HW3KOW TemnepaTypsbl) ¢ TonwmHon SCH XS, paBHon 5,54 MM. MapLupyT NpoekTupyemMon fMHUK
ansa nuteesoro sogonposoa 031-WD-XXXX-2-150PE2-NI oT Touku Bpe3ku 40 aBapuUnHbIX gyLUen,
npoknaabiBaeTca Ha TpyOHOWM acTakage, NpOTsKeHHOCTbIo okoro 70-75 meTpoB. Bo m3bexaHue
3amMep3aHuss BOAOMPOBOAA MpPU  OTPULATENbHO-HU3KNX BHELUHWX TemnepaTtypax, MpOEeKTOM
npegycMoTpeH anekTpooborpeB ¢ MOMOLWbLIO rpetowmnx kabenen. Cuctema anektpooborpesa
npeactaeneHa B pasgene 3C. Nokpacka TpybonpoBoaa BeinonHeHa cornacHo TWO TY COM-SU-
5191-TCO mapku 12.1, TonwmHa wusonaumm 40 MM C TennocnyTHUKOM, NOAAEpPXMBaIOLLUA
MUHMManbHy0 Temnepatypy 5°C npu HU3kuMx Temnepatypax, cornacHo TWO TY IRM-SU-1381-
TCO. Bcs apmaTtypa 1 ouTnHrn 4ns Bogonposoda nogobpaHbl, COrnacHo ykasaHHbIM B KaTanore
TWO L-ST-2056.

MpoekTnpyemblii NPOTUBONOXAPHBLIA BOOONPOBOA MOAKMYAETCA K CyLLEeCTBYHOLWEN KONbLeBOW
cucteme noxapotyweHuss (Ne cyuwecTtByowern nvHum — 031-6-WF-1000-150HDPE-NI),
pacnonoxeHHon Ha ydactke [OMK-1/2. T[lpoekTupyembiii NpOTUBOMNOXAPHOW BOOOMNPOBOL
OnameTpom 6” knacca 150# npoknagpiBaeTcs NOA3EMHO, € yknoHoM He MeHee 0,0005. PacyeTtHas
rnybuHa NpoOHMKaHUS B TPYHT HyneBow TemnepaTypbl — 1,7 M (CM. MHXEHEPHO-reonornyeckme
nsbickaHusi, paspadoTtaHHble AO HUMW «KacnuiimyHanrasy», B gekabpe 2022 ropa).

CornacHo CHwull PK 4.01-02-2009 n. 11.41, rnybuHa 3anoxeHnusa Tpyo, cumtas go Hmsa, Ha 0,5 m
fonbLue pacyeTHON rnyOWHbI MPOHWKaHWS B IPYHT HyNeBOW TemnepaTypbl U cocTaBnseT 2,2 M OT
MOBEPXHOCTM 3eMNM [0 Hu3a TpybonpoBoda, YTO WCKMOYaeT [OOMOSNIHUTENbHbIE 3aTpaThl,
CBsi3aHHbIE C Tennousonsunen n oborpesom Tpybonpoeoaa.
12.5.1 TexHonornyeckue AaHHble

Pac4yeTHble napaMeTpbl CyLLECTBYIOLLEN CUCTEMbI NOXAaPOTYLLEHUS:

. CyuiecTByrowMe noanopHbIe Hacockl NoxapHow Boabl G-105 A/B:

Mepenag naeneHust — 8 6ap

HomuHanbHbIM pacxog — 25 m3/y
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MouwHocTb — 34,04 kBT

Il CyLiecTByHOLME OCHOBHbIE HacoChbl NoXapHon BoAbl (3nekTp.) G-106 A/B:
Mepenag naenexust — 8,5 6ap

HomuHanbHbI pacxog — 1000 m3/y

MowHocTb — 450 kBT

lll.  CywecTBYyMLMEe OCHOBHbIE HACOChI NOXapHOM BoAbl (An3enbHble) G-096 A/B:
Mepenag naenexust — 8,5 6ap

HomuHaneHbIn pacxog — 950 m3/y

MouwHocTb — 450 kBT
Hwxe ykasaHbl pacyeTHble napameTpbl MPOeKTUpyeMoro o6opyaoBaHus.

l. MpoTuBoONoOXapHbIe rMAPaHThI:
PacyeTHasa npoussoauTensHocTb — 25 n/c

Il. PacuyeTHble napameTpbl NpoeKTa AN NPOeKTUpyeMbiX TPYy6onpoBOAOB NOXapHOMN
BOAbI creayowme:

PacueTHoe paBneHwne (knacc 150#) — Makc. 7 6ap u3b., muH. 0 6ap n3b.
PacueTHas Temnepartypa (knacc 150#) — Makc 70°C, MuH. -46°C

M. PacuyeTHble napameTpbl NpoeKTa AN NPOoeKTUpyeMbix TPy60npoBOoAOB NUTHLEBOMN
BOAbI crieayowme:

PacueTHoe paBneHwne (knacc 150#) — Makc. 7 6ap u3b., muH. 0 6ap n3b.

PacueTHasa temnepartypa (knacc 150#) — Makc 70°C, muH. -46°C

12.5.2 Pa3mepbl NIMHUA U TMAPABINYECKUN pacyeT

Bo Bpemsa paspaboTku npoekta ObiM BbIMNOMHEHbI MMApaBnMYeckme pacyetbl And Bblbopa
pa3mepoB NPOEKTMpyeMbIX TpybonpoBoaoB 1 06opyaoBaHMs.

OcCHOBHblE MCXOAHbIE AaHHbIe AN rgpaBiMYeckux pacyeToB bbinv NpuHATLI U3 gokymeHTa TLIO
RPT-056-07-B-0098 «OtyeT rugpaBnuyeckoro pacyeta (yCTaHOBMBLUErocs MOTOKa)»,
pa3paboTaHHOro B pamkax npoekTa MoAepHu3aumm NpoTMBOMNOXapHOro BogocHabxeHust 3asoaa.

MpapaBnuyeckne pacyeTbl Oblfn BbINOSHEHBI C UCMONb30BaHNEM NPOrPaMMHOro obecneveHus ans
mMozenupoBaHus npoueccos Honeywell UniSim R490.

12.6 lepBUYHbIE cCpeacTBa NOXapPOTYLUEHUS

[nsa nokanusauumn He6onbLUMX O4aroB ropeHnst B HadanbHOWM CTaanmn UCNoSb3yT NopTaTUBHbIE
orHeTywntenn. OrHeTylwnTeny, BKIIOYAEMbIE BPYYHYO OGCRYXXMBaKOLWMUM NepcoHarnom,
NoKanu3yoT o4ar ropeHust 4o NpubbITUS NoxapHoW crnyx6bl. Tun orHeTylwMTens BbibMpaeTcs
ncxoaa wm3  Marepumanos, nognexawmx  TyweHURo. nOpTaTMBHbIe Cyxue nopoLlKoBble
orHeTywmtenn knacca ABC pacnonaratoTcs B MecTax, rae TexHorormdeckoe obopynoBaHue
COOEPXUT YrNeBoaopoaHble rasbl. Kpome Toro, Anst nokanusauuv Menkvx ovaroB noxapa Ha
nnoLaake KoMnnekca ycraHaBnmBatTCA NoXapHble WUTbI C NoXapHbIM UHBEHTapeM, Tuna LUI-
B, knacc B. CornacHo npukady Munnctpa no YC PK Ne 55 «[paBun noxxapHon 6e3onacHoCTn»,
KaXXObI MOXapHbIA WUT obopyayeTcs cnedyowmmMm HabopoM MHBEHTaps:

. OrHeTywntenb Bo3aywWwHO-NeHHbIn (OBI1-10n) — 2 wr;
. OrHetywmtene nopotukosbl (OlM-10n (9) — 1 wr;

. OrHeTywuntens nopowwkoBbin (OMM-5n (4) — 2 wr;

J Nom — 1 wr;

. MoxxapHoe Beapo — 1 wr;
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o lMpoTnBONOXapHOE NOMOTHO, rPybOLLEPCTHAsA TKaHb UMM BOMIOK (KOLIMAa, MOKPbIBaNo 13
Heroproyero matepuana), pasmepom 2x2 metpa -1 wr;

. Jlonata witbikoBasdg — 1 wWr;
. JlonaTa coBkoBasi — 1 WIT;

. Auwmk ¢ neckom He meHee 0,5 M3 — 1 WT.

MoxapHbI MHBEHTapb pa3MeLlaeTcsa Ha BUOHbIX MecTax, UMeeT CBODOAHbIN U yaoBHbIN AOCTYN U
He Cny>uT NpensaTCcTBMEM MpUY 3BaKyaLun BO BpeM4 noxapa, a Takke obecneudnsaeT yaobctso u
onepaTMBHOCTb CbeMa 3aKpenneHHbIX Ha HEM MOXXapHOro MHCTPYMEHTA.

Mpodumnakrnyeckne meponpumaTusa

MoxapHasa 3awuTa NPOEKTUPYEMbIX COOPYXXEHUN npeacTaBnsieT cOOOW KOMMMEKC WHXEHEpPHO-
TEXHUYECKNX W OpraHM3auuoHHbIX MeponpusaTun. K ux yucny OTHOCATCA npodunaktuyeckne
MEepOonpuUsTUS, HamnpaBleHHble Ha NpeaynpexneHne MoXapHOW OnacHoOCTKU, obecneyeHust
cuctemammu oBHapyXXeHust U OMoBeLLEeHUs O noXape, nogaepxka 3EPEKTUBHBIMU aKTUBHbLIMU
cucTemMamu NnoXKapHoOM 3alUnThbl.

B uenom, ogHumn u3 Mep, HanpaBJieHHbIX Ha npeaynpexaneHue r|o>|<apH0|7| OnacHoCTM Ha
3almiaemMom npon3BoacTBe ABJIAKTCA:

. MpaBunbHOCTL BbIGOpa M MOHTaXa 3M1EKTPOYCTAaHOBOK (B3pbIBOOGE30MNACHOM UCNOMHEHWN,
C 3aLUMTON OT CTAaTMYECKOrO ANEKTPUYECTBA), KOTOpble BeAyTCsl B CTPOroM COOTBETCTBMU
¢ TpeboBaHunsmun MY3I PK;

. [MprMeHeHne cMcTeM aBTOMaTUYECKOW NOXAPHOW CUrHanNmM3aumu;

° PaswmelieHne npon3BoACTB C BO3MOXHOCTbKO NMOCTOAHHOINO HenocpeancTBeHHOro
HabnoaeHUs 3a TEXHUYECKNM COCTOSIHUEM O60pynOBaHV|$-|, cpencTB MexaHunlauuu,

o CBoeBpemMeHHOEe W MofnHomaclwTabHoe npoBefdeHUe BCEX BUOOB TEXHWUYECKOrO
obcnyXunBaHUs, CornacHoO NacnopTHbIX AaHHbIX HA UCNoNb3yeMoe 060pyA0BaHNE;

. anMeHeHI/Ie CTPOUTENbHbIX KOHCprKLI,VIIZ n mMartepumanos C HOPpMMpoOBaHHbIMU
nokasarendamMmu no no>|<apH0|7| onacHoCTH;

o O6bEMHO-MNAHNPOBOYHBIE PELLEHUS;
. CaHKLMOHUPOBAHHbIN AOCTYN Ha TEPPUTOPUID MECTOPOXAEHWS;

. CuctemaTtuyeckoe 06yqume n  TPEHUPOBOK nNepcoHana Ha noareepXxgeHue
ﬂpO(beCCVIOHaJ'IbeIX HaBbIKOB U T.A.

YcnelwHoe BbINONHEeHUe NpodmniakTUieckux MeponpuaTnini, No3BonsgeT B 3HAYUTENbHON CTENEHN
CHU3NTb BEPOATHOCTb BO3HUKHOBEHWNSA MOXAPOB N UCKIOYMUTL OnacHble NOCNeaCTBUS OT HUX.

Cucrema cbopa atmocdepHbIX 0cagKkoB

Cbop aTmocdepHbIX OCagkOB W BO3MOXHbBIX CTOYHbIX BOA C TEppUTOpMM MNPOEKTUPYEMOrO
GeToHHOro kape pesepByapa 010-0031-T-026 nnowagdbto 2325 M2, npegycmaTpuBaeTcs
CaMOTEKOM B foKarnbHble NpUAMKWA. [aHHble CTOKW 3anpeLleHO HanpaBnsATb B CYLLECTBYHOLLYHO
KaHanm3aLMoHHY CUCTEMY, TaK Kak B HUX BO3MOXHO COAEPXaHWe YrrneBogopoaoB U LIenoyn, ¢
KOTOPbIMW BO3MOXHO CMELLEHME Ha NIToLLaaKe.

MpoekTom NpeyCMOTPEHbI NPUAMKN B KONIMYECTBE YETLIPEX LLUTYK U3 MOHONTMTHOTO Xerne3obeToHa
pasmepom 1,2x1,2x1,0 (h) m, koTOopble pa3MelleHbl BHYTpU Kape pesepByapa. KoHCTpykuuio
NPUSIMKOB CMOTpU 4epTexn Mapkm AC. BbeToHHoe oOcHOBaHMe Kape pesepByapa umeeT
COOTBETCTBYOLMI YKNOH 0,5% K KaXkgomy M3 NPUSMKOB 1151 HanpaBfieHUs K HUM CTOKOB.

B kaxxgom npusimke npegycMoTpeHa ctaumoHapHas Tpyba ¢ 6bICTpopasbeMHbIM COEANHEHNEM U
OTKITIOYAOLLEro PyYHOro KramnaHa Afis BO3MOXHOCTU OTKa4ku CneuaBTOTPAHCMOPTOM MO Mepe
HakonneHus. [logbesn nepedBwXHOM TEXHWKM K MpuUsSMKaMm  npegycMmaTtpuBaeTcss Mo
NPOEKTUPyEMON NPOTUBOMOXKAPHOWN KONbLEBOW aBTOOpOrE.
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12.8.1 PacuyeT noXxaeBoW KaHanusauum

Pacuet pgoxaeBbix Bog C Tepputopum kape pesepByapa oTpaboTaHHOM Lwenoun u BydepHon

emkocTu (S = 2325 m?).
UcxopHble gaHHbIe:

Mnowaab He3acTpoeHHoW TeppuTopum (S) — 2325 m?

MopoBoe konunyecTBo ocagkos (H) CMN PK 2.04-01-2017, Tabnuua 3.1+1abnuua 3.2 68+103=171

MM;
CpefHee konmyecTBO Aoxaewn 3a rog (m) CH PK 4.01-03-2011, Tabn. 5.5 - 30;
KoadduumeHT ctoka (‘) CH PK 4.01-03-2011, Tabn. 5.12 -0,8.

PacueTHble pacxofbl AOXAEBbIX CTOYHbIX BOA:
- ropoBoOMn pacxon
Qr=Sx¥xH=2325x0,8x0,171 = 318,0 m%/ron
- cCpegHecyTOUYHbIW pacxoa
Qc = Qr/m = 318,0/30 = 10,6 m3/cyT.

OcHoBHbIE Noka3aTenu No BoO4OOTBEAEHUIO NpeacTaBneHbl B Tabnvue 12.8.1.1.

OcHoOBHbIe NoKa3aTenu no BOAOOTBEAEHUIO

Tabnuua 12.8.1.1

BopooTBeneHune Pacxon ctokoB

m3/cyT m3/uac nicek

Mpon3BoacTBEHHO-O0XAEBbLIE CTOKN 10,6
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APXUTEKTYPHO-CTPOUTEJIbHbIE PELLEHUA

O6wune cBegeHun

Pasgen npoekta «ApXUTEKTYPHO-CTPOUTENbHbLIE peLleHusa» pa3paboTaH Ha OCHOBaHUW 3adaHust
Ha npoekTupoBaHune, BolaaHHbIM TOO «TeHrn3weBponny.

[MpoeKTHbIE peLleHns No CTPOUTENbHO-MOHTaXHbIM paboTam NpoekTa NPUHATLI B COOTBETCTBUN C
HOpMaTUBHO-TEXHNYeCcKon AokymeHTauuen PK n TLLO.

B paHHol YacTu npoekTa paspaboTaHa JOKYMEHTaUMs Mo ClieayoLWwyM COOPYKEHNSIM:

CBalHbIl POCTBEPK MO4 NPOEKTUPYEMbIN CTanbHOW BepTuKarnbHbI pe3epByap 00bEMOM
V=3000m3 anst xpaHeHMs1 OTpaboTaHHON LLeNnoYu;

. ®dyHaameHT 6ydepHon emkocTn V=5m3;

. Kape pe3epByapHoro napka;

J HaBec HacocHowm cTaHuuw;

. 3arnybneHHbIn capkodar nog yCTaHOBKY ApeHaXHON eMKocTn V=25m3;

. KoHcTpykuum kabenbHow 1 TpybHOM acTakaabl;

. Moandukaums CyLeCcTBYHOLLMX KOHCTPYKLUMI 3CTakaabl;

. OrpaxgeHue nnowaakn (NepeHoc 1 pacluMpeHmne CyLLEeCTBYIOLWEro orpaXxaeHuns);

. M3meHeHmne Tpacchl CyLLeCTBYOLWMX JOpor 06be3aHoM (BHENOLWaa04YHON) U BHYTPEHHEN
aoporu;

. BeToHHas nnowagka Ans pasrpysku aBTOLMCTEPHDI;

. MocTvkun gocTyna B Kape U NnepexofHble MOCTUKMK;

o Konoaubl onsa obcnyxuneBaHns NOA3EMHbIX UHXEHEPHbIX CETEN.

CtanbHOM BepTUKanbHbIN pe3epByap o6bemom V=3000 m® ansa
XpaHeHUsA oTPaboTaHHOM LWeno4u

BepTukanbHbI, LMNIMHOPUYECKMIA, CTanbHOM pe3epByap obbemom V=3000m3, guameTtpom 18,0m
n Bbicoton 14,4 M, ycTaHaBNMBaeTCs Ha MOHOMWUTHLIW CBaWHbLIA POCTBEPK AvameTpoMm 19 M u
BbicoTon 1200 mm. CBan — 3abuBHble, ceveHnem 400x400 mm 1 anuHon 14 m. PacnonoxeHue ceam
NPUHATO paguanbHoe MO KOHTYpy pesepByapa W OpTOroHarnbHOe BHYTpWU. KOHCTpyKumu
pesepByapa COMpAratTCa C POCTBEPKOM MOCPEACTBOM aHkepHbix 6ontoB guametrpom 30 MM
ropsiyero LMHKOBaHWS TUN 2 C aHKePHbIMU NIIMTaMu, COrMacHoO TUNOBOMY YepTexy Q-ST-6003-01.
[na nogbema Ha KpbIly MO CTEHKe pe3epByapa npegycMaTpuBaeTca MeTannuMyeckas nectHuua.
YTenneHne CTEHOK M KpbiW pe3epByapa BbIMOMHEHO W3 MUHEpPasnoBaTHbIX MIUT Ha OCHOBE
6a3anbTOBOro BOSIOKHA.

Matepvan moHonMTHOro pocteepka nNpuHAT 6etoH C20/25, ona cean npuHaT 6etoH C30/35. Bee
OETOHbI BbIMOSHSTCS Ha OCHOBE CYNbdaTOCTOMKOro LemeHTa. BokoBble NMOBEPXHOCTM CBaw
nognexaT obpaboTke NPONUTKOW riyboKoro NpoHUKHOBEHUS «lleHeTpoH». BokoBblie MoBEpXHOCTH
MOHOJTMTHOIO POCTBEPKA B 30HE KOHTaKTa C FPYHTOM MOKPLIBAOTCA TPeMS CrosiMm GUTYyMHOM
mactukon «MASTERSEAL 620». Ons 3awuTbl 6eToHa OT BO3OeWCTBUSA cConlell NMOBEPXHOCTb
6eToHa Ha 150MM Hmxe M Ha 300MM Bbille MOBEPXHOCTM 3EMIM MOKPbITb OBYMS CHOSIMU
3MNOKCMAHOW KpacKn CBETNO-CEPOro uBeTa TonwmHon 250 MUKpoH. Nog pocTBEPKOM BbINOMHAETCA
©eToHHas nogrotoBka n3 6etoHa C12/15 TonwmHon 100Mm.

B kauyecTBe apMrpoOBaHWS MOHOMUTHbLIX KOHCTPYKUMI npuHsaTa apmaTypa A400 no NOCT 34028-
2016.

Ons ynyJweHusa HecyLwmx CBOWCTB rpyHTa NoA cnoeM 6eTOHHOW NOAroTOBKM NpedycMaTprBaeTes
YNIOTHEHHBbIV cnol rpyHTa Tvna 6F TonwuHon 300mm, cornacHo ctaHgapTy TLWO S-ST-6002-01.
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Kape pe3sepByapHoro napka

[na npepoTBpalleHns NponMBOB MNpW MOBPEXAEHUMM pe3epByapa, NPOEKTOM NpesyCMOTPEHO
MOHOIMMTHOE >Kene3obeToHHOe oOBarnoBaHue-kape. BbicoTa CTEHKM OT YpPOBHS MOHONUTHOM
nnowaaku coctaenset 1,5 m, TonwmHa cteHkn coctaBndet 400 mm. PyHOAMEHT CTEHKMU- nNnvTa
TonwuHon 400 mm. [Ina nepexona Yepes CTEHKY kape NPOEKTOM B TPEX MecTax NpeayCMOTpPEHbI
MeTannmMyeckne nepexofHbiX NowaakM BbINOSIHEHHbIE N3 MPOKATHbLIX Npodunen.

BHyTpeHHee nokpbITUEe kape — xerne3obeToHHas nnuta TonwmHon 200 MM. YKITOH MOKPbITUS
BbIMOMHSAETCS B BE CTOPOHbI K MPOAOSIbHBIM KaHanaMm UMEILLMM YKIOH K NnpusiMkam ansi cbopa
aTMocdepHon Boabl.

MaTtepranom MOHONUTHOrO o6BanoBaHWS M NAUTbI NOKPbITUSA NnowaakM npuHAT 6etoH C20/25.
Bce 6eTOHbI BBINOMHAITCA HA OCHOBE CyNb(haTOCTOMKOro LieMeHTa. bokoBble MOBEPXHOCTM CTEHKM
obBanoBaHus U PyHAAMeEHTa B 30HE KOHTaKTa C rPyHTOM NOKPbLIBAOTCA TPEMS CNOSAMU BUTYMHOM
mactukon «MASTERSEAL 620». Ons 3awuTtbl 6€eTOHa OT BO3OENCTBUSI CONMEN MOBEPXHOCTb
6etoHa Ha 150 Mm Hwxke n Ha 300 MM Bbllle MOBEPXHOCTU 3E€MMM MOKPbITb ABYMS CrOSIMU
3MNOKCMAHOW KpacKkun CBETO-ceporo upeta TonwmHon 250 mukpoH. MNMog nogoweon dyHaameHTa
BbINnonHsaeTcs 6eToHHas noarotoBka U3 6etoHa C12/15 TonwmHon 100 mm.

B kauyecTBe apMMpOBaHWNS MOHOMMUTHbIX KOHCTPYKUMIA npuHsaTa apmaTypa A400 no TOCT 34028-
2016.

Ons yny4ieHunsa HecyLmx CBOWCTB rpyHTa nof cnoem 6eTOHHON NOAroTOBKM NpeaycMaTpyBaeTCs
YNINOTHEHHbIV cnol rpyHTa Tvna 6F TonwuHon 300 mm, cornacHo ctaHgapTy TLWO S-ST-6002-01.

3arnyboneHHbIn capkodar nog yCTaHOBKY ApeHaXXHOW eMKOCTU
V=25 m3

Ona cbopa TexHOMorMyeckMx pacTBOPOB MPOEKTOM MpedycmaTtpuBaeTcs 3arnybreHHbINn
XKene3obeToHHbI MOHOMNUTHBIN capkodar B KOTOpbIA yCTaHaBnmMBaeTcs emkocTb V=25 m3
3aBOACKOrO wmarotosneHusi. CoopyxeHue umeeT rabaputHbin pasmep B nnaHe 10,3x7,0 m,
rnybuHon 5,05 m go Hmsa nogowsbl. CTeHKM capkodhara M TOMWuHa MNOAOLWBLI (PyHOAAMEHTa
NpuHATLI pasmepom 500 MM. EMKOCTb yCcTaHaBnuBaeTCd Ha MOHOMUTHbIE MbedecTarnbl BbICOTON
500 mm. [na cbopa nponuBoB BHYTpW capkodpara B (pyHAAMEHTHON NNuUTE BbINOMHEH NPUSMOK
ceyeHnem 700x700x500(H) mm. Capkodar mmMeeT nNOKpbITUE B BMAE CTanNbHOrO HacTuna
YNOXEHHOro No MeTannuyecknum 6ankam gsytaBpoBoro cedeHus 120B1 n 125B2.

MaTtepvnanoM MoOHONUTHOro capkodpara MpuHAT G6eToH C20/25 Ha ocHoBe CynbdaToCTOMKOro
uemeHTa. bokoBble NOBEPXHOCTY CTEH capkodhara B 30HE KOHTaKTa C rPyHTOM MOKPbIBAKOTCA TPEMS
cnosimu 6utymHon mactukon «MASTERSEAL 620». [Ins 3awunTtbl 6eTOHa OT BO34ENCTBUSA conen
noBepxHOCTb 6eToHa Ha 150 MM Hxe N Ha 300 MM BbILLE NMOBEPXHOCTU 3EMSIN NOKPbITb ABYMS
CNosiIMM 3MNOKCUAHOW KpacKkn CBETo-ceporo upeta TonwmHon 250 mMukpoH. Moa nogowsoun
dyHOameHTa BbINoNHAeTcs 6eToHHas nogrotoBka n3 6etoHa C12/15 TonwmHon 100 mm.

[ns ynyJleHus HecyLmx CBOWCTB rpyHTa nofd croeM 6eTOHHOW NOAroTOBKM NpedycMaTpuBaeTes
YNIOTHEHHBIV cnol rpyHTa Tuna 6F TonwuHon 300 mm, cornacHo ctaHgapTy TLWO S-ST-6002-01.

B kayectBe apmMmpoBaHMA MOHOMUTHBLIX KOHCTPYKUMI nNpuHATa apmatypa A400 no FOCT 34028-
2016.

Beuay Toro 4to capkodpar 3arnybrneH M OTCYTCTBYET BO3MOXHOCTb YCTPOWCTBA OTKOCA Mpu
pa3paboTke KOTMOBaHa, NPOEKTOM MPeayCMOTPEHO YCTPOWCTBO LUMYHTOBOW CTEHbl M3 “Z’
npodomnst NapceHa gnuHHon 14m. [na obecnevyeHust yCTOMYMBOCTU CTEHbI B BEPXHEM YPOBHE
npegoycMoTpeHa MeTannuyeckas obBa3ka 13 LUBENNEPOB C YCTAHOBKOW pacropok.

Ons obecneveHnss goctyna K eMKOCTM B capkodare npefycMOTpeHa NecTHUUa-CTpeMsiHka 13
NpoKaTHbIX NPodUnen.

dyHaameHT 6ycepHon emkocTn V=5 m3

BHyTpM Kape pe3epByapHOro napka pacnonoxeHa OydepHas emkocTb V=5m3 3aBOACKOro
N3roToBreHnsa. EMKOCTb yCTaHaBNMBAEeTCsl Ha MOHONUTHbIE Xerne300eTOHHble NbeaecTanbl
ceyeHnem 1,6x0,65 m BbicoTonm 1,2 M. OoT oTMeTkM 6eToHHOM nnowagkn. PyHoameHTom
nbefecTarnoB MNPUHSATa >xene3obeToHHas nnuta TonwuHon 0,45 m. [Ona cbopa po3nvBOB MO

Page 51 of 127



13.6

13.7

015-0000-RGL-RAP-20123-01 Revision / Pegakums: U01

nepumeTpy 0ycepHON eMKOCTH BbIMOSTHEH Xene3o00eTOHHbIN 60pTUK BbiCOTOM 500MM 1 TONLLMHON
200MmMm.

Matepuanom dyHoameHTa nog 6OydepHyto emkocTb npuHAT 6etoH C20/25 Ha ocHoBe
CynbdaToCTONKOro LemeHTa. bokoBble MOBEPXHOCTU (byHOAMEHTa B 30HE KOHTaKTa C IPyHTOM
MOKpbIBAKTCS TpeMs crosiMm 6utymHom mactukon « MASTERSEAL 620». [Inga 3awuTbl 6eToHa oT
BO3AENCTBMS CONEN NoBEPXHOCTbL 6eToHa Ha 150 MM Hke n Ha 300 MM BhbiLLE NMOBEPXHOCTM 3EMITU
MOKPbITb ABYMS CMOSAMU 3MOKCUAHOW Kpacku CBETNO-ceporo useta TtonwmHon 250 mukpoH. MNog
nogoLBon pyHaameHTa BbinonHaeTca 6etoHHas nogrotoeka us 6etoHa C12/15 TonwmHon 100
MM.

B kauecTBe apMMpOBaHWs MOHOMUTHBLIX KOHCTPYKUMI npuHsaTa apmaTtypa A400 no NOCT 34028-
2016.

HaBec HacocHoOM cTaHUUMU

HacocHaga ctaHuusa nmeeT rabaputHbin pasmep B ocax 12,0x8,0 M. BbICOTOM B HUXKHEWN YacTu 6,1
M. B Bbicokon 7,1 M. OrpaxgaroLme KOHCTPYKLUN CTEH YCTPOEHbI TakuM 06pa3omM 4Tobbl MPOLEHT
3anonHeHnss He npesblwan 70%, no ocu «1» CTeHbl He npeaycmaTpuBaroTcs. Hecyuimmu
KOHCTPYKUMAMU HaBeca NPUHAT MeTannMyeckuin kapkac C KONOHHaMu M Oankamu MnoKpbiTUS
OBYTaBpOBOro ceyenuss. [nsi  obecnevyeHuss MNpPOCTPAHCTBEHHOW  XXECTKOCTM  Kapkaca
3aMNpoeKTMPOBaHbl  BepTUKamnbHble CBA3W (B MIIOCKOCTM NPOAOMBbHOM  OCKM  KOMOHH) MU
ropuM3oHTanbHble CBs3M (B MIOCKOCTM 0anoK MnoKpbITUA) M3 npokaTHbIX yronkoB. Kpoens
OfHOCKaTHasi, BbINOMIHEHA U3 MPOMUIMPOBAHHBLIX NIMCTOB YINOXEHHbIE Ha CTarbHbIE NPOroHbl M3
weennepos. [Mon HACOCHOW MOHOMUTHbIN, Xene3o06eToHHbIN TonwmnHon 200 mm. Mo nnuTte nona
BbINOMHEHa YKIMOH obpasytollas ueMeHTHO-Nnec4aHast CTskka B CTOPOHY MOHOMUTHbBIX MPUSMKOB
cedyeHnem 400x400x400(h) mm. [Ona npegoTBpalleHMs pO3nMBOB MO KOHTYPY Mofia HacoCHOM
NpeaycMOTPEH MOHOMMUTHbIN 6ETOHHbIN 6opTUK BicOTOM 150 MM.

BHyTpI/I HaBeCa CTaHUuMnM YyCTaHaBnMBaeTCA TpPWU TEXHOJIOTMYEeCKMX Hacoca, nog Hux
npegycMmoTpeHbl OoTaellbHbIe (pyH/J,aMeHTbI nAMTHOro Tuna. [ns npoeseaeHunA pa60T no
O6Cﬂy)KI/IBaHVIIO M MOHTaXy HaCOCOB Ha OTMEeTKe 4,75 npenycMOTpeHbl KOHCTPyKUMM Ond
KpenneHna pydHbIX Tanen rpy3onogbeMHOCTbIO 10T

Moa BepTuKanbHble 3NIeMEHTbI Kapkaca BbINOSIHEHbI OTAENbHO CTOSILLME MOHOJSTUTHbIE CTONOYaThie
dyHOaMeHTbI ¢ pa3mepamu nogowssbl 3,0x3,0 M; 2,4x2,0 m; 2,0x2,0 M. KONOHHbLI yCTaHaBnmBarTCA
Ha MoOHONUTHble NbefdecTansbl cedeHneM 800x800 mMm. ConpsikeHue KOMOHH ¢ dyHAameHTamu
peLleHo no cpeacTBoM oyHOAMEHTHbIX 6onToB AnameTpom 30 MMm.

Matepuanom dyHoameHTa npuHAaT 6eTtoH C20/25 Ha ocHoBe CynbdaToOCTOMKOro LiEMEHTA.
BokoBble NOBEPXHOCTU (PyHAAMeEHTa B 30HE KOHTaKTa C FPyHTOM MOKPbIBAIOTCH TPEMS CIosMu
outymHo mactmkon «MASTERSEAL 620». Ona 3awuTel 6eTOHa OT BO3OEWCTBUA COnen
noBepxHOCTb BeToHa Ha 150 MM Huxe n Ha 300 MM Bbllle NOBEPXHOCTW 3EMIIN MOKPbITh ABYMS
CNosiMN 3MOKCUAHOW Kpacku CBETNOo-ceporo useta TtonwmHom 250 mukpoH. lNog nogowison
dyHOameHTa BbinonHsaeTca 6eToHHaa noarotoBka n3 6etoHa C12/15 TonwwmHon 100 mm.

B kauyecTBe apMMpOBaHWS MOHOMUTHBLIX KOHCTPYKUMIA npuHata apmaTtypa A400 no NOCT 34028-
2016.

KoHcTpyKUMK KabenbHOU U TPyOHOM acTakaabl

npoeKTOM npegycMmatpmnBaeTcAa CTpPOUTENbCTBO pr6HbIX N kabenbHbIX 3cTakag OT nrowanku
pa3rpy3km aBToUUCTEPH 40 BEPTUKAIIbHOIO pe3epByapa U K TO4KaM Bpe3Ku CyLLeCTBYHOLNX JNTUH ni.
OcTakagbl 3anpoeKkTnpoBaHbl B BUAEe OOHOMPOJIETHbIX CTallbHbIX paM. HPOCTpaHCTBeHHaﬂ
)EeCTKOCTb obecneuvnBaeTcs yCTaHOBKOVI BepTUKarnbHbl U TOPU3OHTAlIbHbIX CcBA3en 1 pacnopok.

MpoekToM NpeaycMoTpeHa MoanUKaLIMS CYLLECTBYHOLUMX CTanbHbIX KOHCTPYKLMIA NSt yCTaHOBKM
onop ansi Tpy6. CoeAuHeHus C CyLLEeCTBYIOLLMMU KOHCTPYKUMSIMM B OCHOBHOM GONTOBbIE, 3a
UCKITIOYEHMEM HECKONbKUX Cry4YaeB, Korga wu3-3a OTCYTCTBMS CBOGOAHOro MecTa OyayT
NpeayCcMOTPEHbI CBapHbIE COEAUHEHMS.

dyHOaMeHTbl Mo 3cTakagy 3anpoekTMpoBaHbl Ha OTAESNbHbIX (PyHAaMEHTax C MOAOLLBOW
npsMoyronbHoM hopMbl. ConpsikeHne cTanbHbIX KOHCTPYKLMIA ¢ (oyHAAMEHTaMM OCYLLECTBNAETCS
Mo CPeACTBOM aHKepHbIX GONTOB ropsvero LMHKOBaHWSA TUM 3 ¢ aHKepHbIMW MAUTAMKM, COrmnacHo
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TMnoBomy u4eptexy Q-ST-6003-01. [Ond BO3MOXHOCTU TPaHCMOPTUPOBKM (PYyHOAAMEHTOB CO
cOOpOYHBIX LIEXOB B Tene nbegecrana npegycMaTpuBaeTCsi MOHTaXXHOE OTBEPCTME.

Matepuanom dyHoameHTa npuHAT 6eTtoH C20/25 Ha ocHoBe CynbgaTOCTOMKOro LiEMEHTA.
BokoBble NOBEPXHOCTU (PyHAAMEHTa B 30HE KOHTaKTa C FPYHTOM MOKPLIBAOTCS TPEMS CIOSMU
outymHon Mactmkon «MASTERSEAL 620». [Ona 3awuTbl GeToHa OT BO3AEWCTBUS CoOnen
noBepxHocTb 6eToHa Ha 150 MM Huxe n Ha 300 MM BbllLe NMOBEPXHOCTM 3eMIM MOKPbITbL ABYMS
CNosiMM 3MNOKCUMAHOW Kpacku CBEeTo-ceporo ueta TtonwwmHon 250 mMukpoH. [Moa nogouwison
dyHOaMeHTa BbinonHsaeTca 6eToHHas noarotoBka n3 6etoHa C12/15 TonwuHon 100 mm.

B kauyecTBe apMnMpOBaHWs MOHOMUTHBLIX KOHCTPYKUMI npuHsaTa apmaTypa A400 no NOCT 34028-
2016.

MeTannuyeckme KOHCTPYKL MM KOMOHH 3cTakaabl 40 oTMeTkM 3,5 M B 30He yCTponcTBa nepexona
Yepes BHYTPM3aBOACKYIO LOPOry NOKpbiBaOTCA orHe3awmnTtHeiM matepuanom «Cafco FENDOLITE
Mil» ons obecneveHuns npegena orHectonkocT R180 TonwmuHa NOKpbITUS AOMKHA COCTaBNATb HE
meHee 30 Mmwm.

O6Lwue cBegeHUs NO CTanbHbIM KOHCTPYKLMAM

CTtanbHble KOHCTPYKLUK 3anpoeKkTMpoBaHbl N3 Npodunsa oTKpbIToro cedernsi no FOCT 27772-2021
n nuctosoro metanna no FOCT 19903-2015.

[na Bcex OCHOBHbIX HECYLUMX M HEOCHOBHbIX 3fIEMEHTOB uMcnonb3yeTcs mapka C345-6, co
cneayroLwnmMmn MMHUManbHbIMU rapaHTUPOBAHHBIMIN 3HAYEHUSIMU UCMbITAHUS Ha YAapHYH0 BA3KOCTb
no Wapnwn B cooTBeTcTBUM CcO cneundmkaumen TLLO CIV-SU-398-TCO:

. 27 Ox SHeprus npu - 40°C;

. 34 [x/cm? Y papHasi BAa3koCcTb npu - 40°C.

Ona 0GonToBbIX COEAMHEHWN  CTamnbHbIX  KOHCTPYKUUA  NPUMEHSIIOTCSH  BbICOKOMPOYHbIE
OuMHKOBaHHble 6onTkl knacca 8,8 no NOCT ISO 898-1-2014 c rankamu knacca 10 no NOCT I1SO
898-2-2015. Paamepsbl 1 0bLume xapaktepuctukn 6ontos cooteeTcTBYOT FOCT 22356-77* uTOCT
7798-70 (CT COB 4728-84) wvnu aHanoryHbiM cTaHgaptam. B ©ontoBbIX coeanHeHusax
KOHCTPYKUMIA MpUMeEHeHbl 6onTbl guametpomM 20 mM. [nd coeguHEeHusa CTyneHewm NecTHUUbl U
nepwsn nNepexoaHbiX MOCTUKOB NpUMeHsoTca 6ontel anameTpom 16 — 12 MM, HO He MeHee 12 MM.
BonTbl 1 rankM gomkHbl ObITb UCMBITAHLI Ha yaap npu TemnepaType - 50°C ¢ MUHMMAarbHbIM
rapaHTMPOBaHHLIM 3HAYEHUEM YAapHOM MpoYHOCTU ¢ V-06pa3HbiM Hagpesom no Wapnn B 30 Ox
B cootBeTcTBUM ¢ TOCT ISO 898-1-2014.

Mpu HanWuUM cBapHbLIX COEAMHEHWUIA CBapHbIE LIBbI AOMMKHbI ObITb HENPepbIBHbIMM, @ YINOBbIE LUBbI
OOMKHbI UMETb MUHUMAIbHYIO rMyGuHY NpoBapa 4 MM 1 MakcumanbHyto rnyouHy nposapa 20 Mm.
CoeaunHeHus, Tpebytolwime cBapkn Ha MecTe cOOpKX, CBeAeHbl K MMHUMYMY U MpegoCcTaBnsaoTCs
TONbKO NpPW OTCYTCTBMM CBODOOOHOrO MecTa, Hafmpumep, KOHCOMbHOE COeAuHeHne C
CYyLLECTBYOLWUMU TPYOHBLIMKU Onopamu.

["PYHTOBKY 1 NOKpPacKy MeTanmnoKOHCTPYKLMI MPOBOAAT B COOTBETCTBUM C rnmaBamu 5.3.4, 5.4.1 n
nn. 6-8 CI PK 2.01-101-2013 «3awwuta CTpOMTENbHbIX KOHCTPYKUWUA OT KOpPPOo3umny. 3alutHoe
MOKpbITUE OOIMKHO COOTBETCTBOBATb TpeboBaHuaM cneumndumkauum TLLO COM-SU-4743-TCO
«HapyxHble nokpbiTusa». [leckocTpynHaa o6paboTka MK nokpacka MeTanfnoKOHCTPYKUUNA
BbINOMHAETCS B COOTBETCTBUM C NPOEKTHLIMU YepTEXaMM U TEXHUYECKUMM XapaKTepUCTMKaMU.
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TEXHUYECKUE PELUEHUA no KUn 7
ABTOMATU3ALIUN NMPOU3BOACTBA

O6wue cBegeHun

Pasgen npoekta KUIMWA paspaboTaH Ha OCHOBaHMM 3afaHusi Ha NPOEKTUPOBaHWE, BblAaHHbIM
TOO «TeHrnsweBponn» n B COOTBETCTBUU C HOPMATUBHO-TEXHUYECKON AokymeHTaumen PK wn
TWO.

B o6bem npoekTHbIx paboT no pasgeny KUMnA obbektamm NpoekTMpoBaHUs SBRASIOTCS:

. PesepByap xpaHeHus otpaboTaHHon wenoyun T-026;
. BydepHas eMkoCcTb n3snedyeHHom Hedptn T-027;

. [peHaxHas eMKOCTb Lweno4n T-028;

. HacocHas ctaHums (mog, HaBecom).

B pasgene Takke npegycmoTpeHa yctaHoBka mogynen RUSIO B cyuwectByowem wkady ans
pacwmpeHnus cuctemsbl MAS.

Pe3epByap xpaHeHusa otpaboTtaHHou wenoym 010-0031-T-026
O6bem paboT no aBToMaTudauum BeinosnHeH cornacHo CTuKUIT n Bkntovaer:
. YcTaHOBKy gaTumka Temnepatypbl B pesepsyape 010-0031-T-026;

. YcTaHOBKY gatyvka TemnepaTtypbl Ha pesepByape C Bblgayel npenynpeauternbHbIX
CUTrHaroB O NOBLILLEHWUM U MOHWXKEHUM TemnepaTypbl B pe3epsyape B cuctemy PCY;

J YcTaHOBKY AaTYMKOB YPOBHEN C BblAayen npeaynpeanTenbHbIX CUrHanoB O NoBbILLEHUN
1 MOHWXEHWN YPOBHSA B pe3epByape B cuctemy PCY 1 aBapMiHbIX CUrHanNoB NOBbILLIEHNS
1 MOHWXeHUs ypoBHS B cuctemy MA3;

. YcTaHOBKY aBapuMHOro OTCEYHOrOo KnanaHa Ha NMHUM nodayv WEnoymn B pesepsyap;
. YcTaHoBKy AaTuvka audpdpepeHLUmarnsHoro AaBneHnst B pesepsyape;
. YcTaHoBKa perynvpyloLLero knarnaHa Ha fMHUK napa Ans perynvpoBaHus TeMrnepaTypbl

npoaykTa B pesepsyape;

. Bbi6op npeaoxpaHnTenbHbIX U AblXaTeNbHbIX BaKyyMHbIX KIanaHoB Ha pe3epByape.

BydepHasa emkocTb nssnevyeHHom Hecptn 010-0031-T-027

. YCcTaHOBKa fartyumka TeMmnepaTtypbl Ha eMKOCTU C Bblgadvemn npeagynpeanTteribHbiX CUrHanos
O NOBbILWEHUN N NOHMXXEHNUN TeMnepaTypbl B pe3epByape B CUCTEMY PCY;

o YcTaHOBKa AaTYMKOB YPOBHEW C BblAayen npeaynpeamnTeribHbIX CUrHanoB O NoBbILWEHWN
N MOHWMXEHUN YPOBHSA B eMKOCTM B cuctemy PCY 1 aBapunHbIX CUTHaNoB MOBLILLEHUS 1
MOHWXKEHNS YPOBHSA B cuctemy lMAS;

. YcTaHoBKa MaHoMeTpa O/ MeCTHOIro KOHTpOIA AaBlieHNA B €MKOCTH;

(] yCTaHOBKy aBapMVIHOFO OTCEYHOrOo KnanaHa Ha JIMHUM nogayun npogykra B €MKOCTW.

OpeHaxHana emkocTb wenouu 010-0031-T-028

o YcTaHoBKa AaTymKka TemnepaTypbl Ha eMKOCTU C Bblaayen npeaynpeauternbHbIX CUrHanoB
O MOBbILLEHUN U MOHWKEHWUM TeMMNepaTypbl B pe3epByape B cuctemy PCY;

o YCcTaHOBKa 4aTyYMKOB YPOBHEW C BbiAayen npenynpeanTerbHbIX CUrHANoOB O MOBbILLEHWN
N MOHMXEHUN YPOBHS B eMKOCTU B cuctemy PCY n aBapuitHbliX CUrHanoB MOBbLILLEHUS U
NMOHWXXeHUS YPOBHSA B cuctemy [NAS3;

. YcTaHoBKa MaHoMeTpa ANnA MECTHOIo KOHTPONA AaBNEeHNA B EMKOCTH,
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yCTaHOBKy aBapMVIHOFO OTCEYHOro KnanaHa Ha NMMHUK nogayun npoaykrta B €MKOCTWU.

145 HacocHasa cTaHuusA nog HaBecom

YcraHoBKka audpdpepeHumanbHbiX AaTYMKOB OaBfEHMS Ha BXO4e Hacoca C Bblaadven
npeaynpeauTenbHbIX CUTHANOB O NMOHMXEHWUW AABIEHUN HA NIMHUK NoAdaun oTpaboTaHHON
Lenoyum B Hacochkl B cuctemy PCY;

YcTaHOBKa JaTYMKOB AaBMEHMS C BblAaven npegynpeamTenibHbIX CUrHanoB O NOBbILLEHWM
N MOHWKEHUN AOaBfEHUS Ha NUHUM NodayM M Ha NUHWMM BbIXOA4a HACOCOB B CUCTEMY
aBapuiHoro curHana B cuctemy NAS;

YcTaHOBKa aBapuiiHbIX KnanaHoB Ha NUHWUK nogayn B BydepHy0 eMKOCTb U3BIEYEHHON
HedhTV 1 B APEHaXHY eMKOCTb LLenoyn, KoTopble ByayT 3aKpbiBaTbCA NPW NOBbILLEHUN
ypOBHSA B emKkocTax T-027 n T-028;

YcTaHoBKa OETEKTOPOB TOKCUYHOIO rasa n eTeKTopoB niamMmeHu.

14.6 O6GBLem npoekTtnposaHusa KUMuA

B o6bem npoektuposaHus KUTMKWA BkntoyeHbl criegyrowme Buabl paborT:

Bbibop B COOTBETCTBMM C YCMOBUSAMW TeXHOMOrMyeckoro npouecca nonesbix KUIMT:
nepBUYHbIX CPEACTB U3MEPEHUs, Mpeobpa3oBaTenem, perynupyoLen, orpaHNYUTENbHON
W NpedoXpaHUTEmNbHOM apmaTypbl. 3anofiHEHWE JMCTOB TEXHUYECKUX [OaHHBbIX,
odhopMIeHne 3asiBOK ANS 3aKyna MaTepuanos, NpOBepKa TEXHWYECKMX MpeasioXeHWn
noctaBwmkoB KWUIWA, yuutbiBas B nepByl0 o4vepeab oOOpyaoOBaHWE ONUTENbHOWN
MocTaBKK, a Takke NPOM3BOAWTENEN, BKITHOYEHHBIX B YTBEPXAEHHbLIN KoMnaHuen cnmcok
Mponssogutenen.

Yyactme B npoBedeHWM aHanu3a onacHblx aktopoB npowussoactea (AO®IT),
BbinonHeHne Bcex TpeboBaHMM M peKOMeHAauWui, NOfyYeHHble MO pesynbrartam
NPOBELEHHbIX aHaNM30B 1 pacyeToB.

Paspabotka cxem nogknoveHna KWUIM, deptexen noaocoedMHeHus K TexnpoLleccy,
NPUHUMUMMATBHBIX CXEM, YEPTEXEN PACMONoXeHUss MPpUBOPOB U YCTPONCTB, OOLLMX NNaHOB
Tpacc kabenen, cxem NOAKMYeEHMs K WKadam pacnpegeneHHon CUCTEMbI YNPaBrieHns v
cuctembl MASB. TMoarotoBka nepeyHen KUIM, Tabnuu BXOAHBLIX/BbIXOOHbIX CUrHamNoB,
COCTaBrieHMe MaTpuL, NPUYKUH U cneacTeui, nogcyeT matepuanos ans KA.

14.7 TMoneBble KOHTPOSIbLHO-U3MepUTeNbHbIe NPUGOPLI

14.7.1 YcnoBHble 0603Ha4Ye€HUSI U HyMepaLUsa KOHTPOJIbHO-U3MEPUTENbHbIX
npmnbopoB

YcnoBHble 0003HadYeHMs U ngeHTndmrkaunoHHsle Homepa KWIM npucBoeHbl B COOTBETCTBUM CO
ctaHgaptom ISA S.5. Homepa 6upok BbigaHbl otaenom LYW TLIO. Bece naeHTUdmkaymoHHbIe
Homepa ansa KU, BeigaHbl B opmate, ykazanHHoMm B 015-0000-ITM-SPE-TCO-000-00002-01/02.

14.7.2 Twunbl cUrHanos

Ons KAMM, nogkntoveHHbix kK CYTI Heobxoaumo npegyCcMOTPeTb CUrHarbI CNeayoLwmx TUMoB:

AHanoroBbIi BBOA-BbIBOA: ABYXNpoBOAHOM, 4+20MA, npoTokon nepeaaym HART,;
LindbpoBow BBOA: CyXON KOHTAKT;

LUndposon BbiBoA: 24 B nocTosiHHOro Toka.

CuvrHanbl 24 B nOCTOSIHHOIO TOKa 3anuTbIBaloTCs OT cuctembl ynpasnenus KUMM, koTopble cBA3aHbI
¢ cuctemont AO, € ncnonb30BaHMeM BXOQHOro aHanorosoro curHana 4-20 mA no npotokony HART.
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14.7.3 CraHpapTu3auusa obopyaoBaHusA

Mpn BbIGOpe obopynosaHua KWI onpepenensl NMOCTABLUMKA u3 cnucka opobpeHHbIX
npoussoguTenen otgena 3akynok Komnanun. Ecnu BeibpaHHblie npoussoantenu mogenu KM He
3 cnucka npoussoautenen KomnaHuu, TO OHW [OMKHbI ObiTb 0400peHbl Komnanuen.
PaboTocnocobHOCTL/TOYHOCTb KOHTPOMbHO-N3MepPUTENbHbIX NPUOGOPOB ABMSIETCS OOCTAaTOYHOMU
ona  obecneyeHus TpeboBaHW  TEXHOMOrMYEcKoro npouecca M paboTOCNOCOBHOCTU
obopynoBaHusa. Mo Mepe BO3MOXHOCTU U3MEHEHUA B yxe BblbpaHHble KOHTPOMbHO-
n3mepuTenbHble NpUOOPbI U CUCTEMBI SBAAIOTCA MUHUMArbHBIMU B LIEeMsiX CHWDKEHWSA 3aTpaT Ha
NMPOEKTMpOBaHWe, 3akyrnkKy, MyCcKo-Hanagky, TexobcnyxuBaHue, oOy4vyeHWe nepcoHana w
aKcnyaTaumio.

[InanasoHbl npubopoB. 1 wkansl KUIM, no mepe BO3MOXHOCTU, CTaHOAPTU3MPOBaHbI, NpW YCIOBUM
cobntoaeHns TOYHOCTM MoKa3aHuii NpubopoB.

Kak ykaszaHo B TY A-ST-2008 gns eanHuy, namepeHus ucnonbsyetcs MexayHapogHasa cuctema
eanHuy CH.

14.7.4 O6opyaoBaHue, pa3MellaemMoe B OnacHbIX 30Hax

Bce  KOHTPOMbHO-U3MepuTeNnbHblE  YCTpOWCTBA  MogobpaHbl  cornmacHo  MX  dpyHKUmK,
npegHasHa4YeHUto W Knaccudukauum OnacHblX 30H  (CM.  9MEeKTPUYECKYld 4YacTb) MU
cepTndULMpOBaHbl AN JKCNyaTauMm B OMacHbIX 30Hax B COOTBETCTBUM C TpeboBaHusMMU,
YyKa3aHHbIMW B NIUCTaX TEXHUYECKMX OAHHbLIX U 3asiBKax Ha 3akyrnky matepuanoB. KoHcTpykuwus,
MaTepuanbl U3roToBneHnst U PYHKLUNOHANBHOCTb BCEX KOHTPONbHO-U3MEPUTENbHBLIX YCTPOWCTB
COOTBETCTBYIOT AEWCTBYHOLUM HOpMam W cTaHgaptam, B Tom uyucne npaesunam IEC 60079
«3OnekTpoobopyaoBaHMe AN B3pbIBOOMACHbIX — rasoBbix — atmocdep», pasgeny 7.0
«OneKTpoyCcTaHOBKM BO B3pbiBoOMNacHbix 3oHax» YD PK, a takke TpeboBaHuamu [OCToB.
OcHoBHbIM  MeTOogOM  3awuTbl  BbibpaHa umckpobesonacHocTb Eex(i)a, ponyckaemble
anbTepHaTUBHbIE MeToAdbl 3awuTbl Ans  9Kcnfyatauum o0opyaooBaHUS B ONAcHbIX  30HaX
nepeyvncrneHsl ganee B nopsgke ux NpeanovyTUTensHOCTU:

. MnamesalumieHHoe nnm B3pbiBo3alluLLeHHoe ncnonHeHne Eex(d);
. MoBbiWeHHOEe B3pbIBO3aLLNTHOE ncnonHeHne Eex(e);
. CneunanbHas 3awmTa Eex(s).

CreneHb 3almTbl 060M04KMN BCEX IMEKTPOHHbIX NOMEBbIX KOHTPOMbHO-U3MEPUTENbHBLIX YCTPONCTB
He MeHee |P65, T.K. OHM yCTaHaBNMBaKTCA Ha OTKPbITOM BO3gyxe. [Ona martepuanos w
obopyfoBaHusa, KoTopble 6ydyT pasmelleHbl B oOnacHblX 30Hax, 6ydeT npegocTasneHo
CBUOETENbCTBO O TUMNOBOM WCMbITAHWMKM, BblAAaHHOE MPU3HAHHBLIM MEXAYyHapoOHbIM OpraHoMm B
cooTtBeTcTBMU C TpebosaHmamm CENELEC wnu akBuBaneHTHbiMu Hopmamu. O6opygoBaHue,
npegHasHa4YeHHoe AN 9KCnyaTauum B ONacHbIX 30Hax, Takke aBnseTca cepTumumpoBaHHbIM B
COOTBETCTBMU C TPeBOBaHUAMN COOTBETCTBYIOLLUX KOHTpONMpyoLwmx opraHos PK.

14.7.5 O6opyanoBaHue, 3KCnyaTupyemMoe B cpefe cepoBoaopoaa

KOHTpONbHO-N3MepuTEnbHbIE YCTPONCTBA, KOTOPbIE UCMONb3YOTCA B CEPOBOAOPOACOAEPXKALLEN
cpepe, TpebyoT ocoboro BHMMaHuA cornacHo TY W-ST-2004, B uensax npefoTBpalleHust mx
KOppO3un n NPOHWKHOBEHWS cepoBogopoda. MaTepman WMMYNbCHBIX FWHUA, MaHW(ONbAOB,
anadpparM, NPOMBLIBOYHBIX  KOMel,  KOPMyCOB  KOHTPOSMbHO-U3MEPUTENbHbLIX  YCTPOWCTB,
paboTarLmx ¢ CepoBOOOPOACOAEKALLEN CPedon, BbiOpaH B COOTBETCTBUM C TpeboBaHUAMMU
NACE MR-0175.

14.7.6 ToproTtoBKa K 3KcnnyaTtauuum B 3MUMHUMA nepuop

Bce 3neKkTpOHHblE KOHTPONbHO-M3MEPUTENbHBIE YCTPOMCTBA (BKMIOYAs AATUYMKWM) HaPYXXHOMN
YCTAHOBKN OOJDKHbI ObITb, KaKk MUHUMYM, YTEMMEHblI C MOMOLLBI KOXYXOB (3aluTHas pybaluka
SIBNSAETCHA NpueMnemMon anbTepHaTMBon). ECriv KOHTPONbHO-N3MEpPUTESNbHBLIE YCTPOWCTBA HE MOTYT
PYHKLUMOHMPOBATb [OMKHBIM 0DOpa3om B YCIOBUSIX OKpYXaloLlen cpenpl, korga temnepatypa
MoxeT ynactb Ao -40°C, HeoOxogumo nNpeaycMOTpeTb AN HUX OoOorpeB B [LOMOJSIHEHWE K
Tennouszonsauun. [pu HeobxoammocTn obecnevyeHus TennocnyTHUKA ANA  KOHTPONbHO-
n3MepuTenbHbIX YCTPOWCTB BBUAOY XapakTepa TexHonorumdeckux cpepn (4ns npenoTrspalleHus
napaduHusaumm wnn 3aTeBepaeHus drnouga), cooTBeTcTBylouwme TpeboBaHUA yKasaHbl B
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CTuKWI1. Tennonsonsauns 1 oborpes He NpegycmaTpuBaloTcs 4N MAHOMETPOB Y TEPMOMETPOB,
KOHLEBbIX BbIKMOYaTenen un MnO3ULUMOHEPOB KManaHoB-perynsaTopoB, OHW paccyuTaHbl Ha
aKkcnnyarauuo npu temnepartype -40°C.

14.7.7 JneKkTpomarHMTHas COBMeCTUMOCTb/3almuTa OT pagnod4acToTHbIX NOMeX

Bce 9nekTpoHHble  KOHTPOMbHO-U3MepuTernbHble  NpuMbopbl  AOIMKHbI  COOTBETCTBOBATH
TpeboBaHMAM K dnekTpoMarHuTHon coBmectumocTn (OMC) m pagmMo4acTOTHBIM Momexam,
onpegeneHHeiM B cTtaHgapTtax |IEC 61000 wnu aHanorumyHbiX MpPUMEHUMBIX CTaHAapTax.
CootBeTcTBME TPEOOBAHMAM OOIMKHO NOATBEPXKAATLCS UCMbITAHUEM U/UNK CepTUUKALNOHHBIMA
OOKYMEHTaMu.

14.7.8 [lonyckaemMble YPOBHM LUyMa

MakcumanbHbIN AonycKaeMbli YPOBEHb LWyMa ANnd TpybonpoBOAHOM apMaTtypbl Ha paccTosHUN 1
M OT obopyaoBaHMsA He AomkeH npesblwatb 85 AB(A). Heobxogumo cobntogaTe TpeboBaHus ISA
S75.07 «JlabopaTopHble N3MEPEHNs aspoANHAMMUYECKOro LWyMma, CO34aBaeMoro perynupyowen
apmaTtypony. lNocTaBLMK OMKEH NPEAOCTaBUTb pacyeThbl N0 YPOBHIO LWYyMa.

14.7.9 TpubopHble 3aWmnTHbIE PYHKLUN

MpoektnpoaHue KUIT Oyaet BbIMOMHEHO B COOTBETCTBMM C YKa3aHHbIMU TEXHOITOMMYECKMMU
npoueccamMn COrfacHO CCbINIOYHBIM CTaHgapTaM Mo TexHuke 6e30nacHOCTM U MHCTPYKUUSM
KomnaHum no cucteme npotmeoaBapumnHomn 3awmuTtel (SIS), npn atom 6yayT NpuHATLI BO BHUMaHWe
CyllecTByoLME (YHKUMM NPOTUBOABAPUMHOM 3alUUTbl CUCTEMbl 6e30MacHOCTUM M CUCTEMBI
aBapuMHOro oCTaHoBa AN onpedeneHns ypoBHen 3awmnTel SIL ang Bcex yctaHoBneHHbIx SIF.
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TEXHUYECKUE PELLEHUA NO ANEKTPOCHABXEHUIO

O6wune cBegeHun

Paspen npoekTta «3nekTpocHabxeHne» paspaboTaH Ha OCHOBaHMM 3a4aHUs! Ha NPOEKTUPOBaHME,
BbldaHHbIM  TOO  «TeHrusweBpown» U B COOTBETCTBMM C HOPMAaTUBHO-TEXHUYECKOM
nokymeHTaumnen PK n TLLO.

AneKTpocHabxeHne
O6bem paboT MO 3NEKTPUYECKOWN YaCcTu NpPoeKTa BKIOYaloT:

o OnekTpocHabxeHne NPOeKTUPYEMbIX HACOCOB;

o MoHTax manomMoLHoro pacnpegenutensHoro wuta 010-0031-PDB-51610;

° MoHTax pacnpegenurenbHoro wuta anektpooborpesa 010-0031-TDB-51626;

o OnekTpocHabxeHne nNpoekTupyembix pacnpegenutensHbix wmtos 010-0031-PDB-51610
n 010-0031-TDB-51626;

o OnekTpocHabxeHne NPoeKTUpyeMbIX aBapuHbLIX QyLUen;

o OnekTpocHabxeHne ManoMOLLHbIX NoTpebuTenen n po3eTodHbIX rpynn;

° Onektpooborpes Tpybonporoaos n npudopos KATT;

o OnekTtpooborpes emkocTen T-027 n T-028;

° HopmanbHoe 1 ABapuiiHOe ocBeLleHne NowaaKku;

J YacTU4HbI OEMOHTaX CYLLECTBYIOLLErO OCBELLEHWST U MOHTaX NPOEKTUPYEMBIX OMOP
OCBELLEHNsI N0 NEPUMETPY NIOLLAOKY;

° MoOHTax CUCTeMbl 3a3eMIeHns y4acTka;

° MOHTax CUCTEMbI MOMHME3aLWUTbl YHacTKa;

o lMyckoHanagoyHble paboTsbl.

MpoekTupyeMoe anekTpoobopyaoBaHue oTHocuTca K noTpebutensm Il kaTteropun, Tak Kak ero
OCTaHOB He MOXeT MoBfeyb 3a cobOM OMacHOCTb AN KWM3HW Jofei, B3pbiBbl, NOXapbl,
3Ha4YnUTenbHbIM  ylep6 HapoOHOMY XO3SIWCTBY, MOBPEXAEHWE [OPOroCTOSALWEro OCHOBHOIO
obopynoBaHusi, MaccoBbl 6Gpak MPOAYKUMM, PacCTPOMCTBO  CIIOKHOMO TEXHONOrMYeckoro
npouecca, HapyleHne (YHKUMOHMPOBaAHUS 0COB0 BaXHbIX 3IIEMEHTOB  KOMMYyHaIbHOro
X03SIICTBa, MacCoBbli HELOOTNYCK MPOAYKLMW, MaccoBble MPOCTOM paBoynx, MexaHW3MOB W
MPOMBILLIIEHHOTO TPaHCMNOPTAa, a TaK e HapyLueHue HopManbHOW AesTenbHOCTU 3HAYUTENbHOro
KONMYEeCTBa ropoACKUX U CENbCKUX XUTENEN.

Ona anekTpocHabxeHus anekTpooborpeBa MPOEKTMPYyeMbIX TPyOOMpoOBOAOB M MaroOMOLLHbIX
NpoekTMpyeMblx noTpebuTenen npegycMOTpeHa ycCTaHOBKa pacrnpefenvTenbHbIX LUTOB Afs
TennocnyTtHuka 010-0031-TDB-51626 1 010-0031-PDB-51610.

OnekTponuTaHue pacnpegenutenbHbix wmtoB 010-0031-PDB-51610 u 010-0031-TDB-51626
npegycMmaTpuBaeTcs OT CyLLeCTBYoLen TpaHcchopmaTopHor noactaHumm 031-PSB-6278, PY 031-
SWB-6262, 380B, douaepbl A1.6 n B1.5.

OnekTpocHaGXeHMe MPOEKTUPYEMbIX HACOCOB  MpedycMaTpuBaeTCs OT  CYLLECTBYHOLLEN
nogctaHuumn 031-PSB-6278, PY 660B 031-SWB-6261, comagep A4.4, A4.6, A4.8, B5.5, B5.7.

Ot noactaHumm 031-PSB-6278 pgo npoektupyembix noTpebutenen, nutawwme kabenu
NPOKMaAbIBalOTCA B CYLLECTBYHOLMX U NPOEKTMPYEMBIX oTkax. MapLupyT Tpacckl kabensi nokasaH
Ha yepTexe: X-031-P-5341.

Ot npoektnpyembix PacnpegenutensHbix wutos 010-0031-PDB-51610 1 010-0031-TDB-51626
00 npoekTMpyemMbix noTpebutenen, nutatowwme kabenu npoknagbiBalTCA B CYLLUECTBYIOLLMX U
npoekTupyembix notkax. MapLupyT Tpaccel kabensa nokasaH Ha YepTtexe: X-031-P-5341.
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OcHoBHbIe NoKa3aTenu no ANeKTPocHabXeHUIo NpuBeaeHsl B Tabnuue 15.2.1

OcHOBHbIe noKasaTesnu no 3feKTPOCHaGXKeHUo
Ta6nuua 15.2.1

HanmeHoBaHue En. Uam. Kon.
KaTeropus anekrpocHabxeHus 1
HanpsixkeHust cetn B 660/380/220
YcTaHoBNeHHasa notpebnsemas MOLWHOCTb kBT 132
PacueTHas notpebnsiemasi MOLWHOCTb kBT 109
KoadhpmumneHT moLHoCTH Cosf 0,9
Tok A 205
[NonHasa mowHoCTb kBA 135

OcBelyeHue 1 manomMmolyHoe obopyagoBaHue

MpoekTom npepycmoTpeHo obuiee paboyee ocBelleHMe NnoLWanku, Kotopoe obecneymBaeTcs
cBeTUJIbHMKamMun ocselwieHnsd, ocHaweHHbIMA JTIOMUHECLUEeHTHbIMU NNaMnaMn.

CyulecTBytlollass TeppuTOpUsi OcCHalleHa [eicTByloWeNW cucTemMon ocBelleHust. [poekTom
NpeaycMOTPEHO MECTHOE AOMONHUTENbHOE OCBELLEHME.

OcCBEeLEHHOCTb U TUN CBETUIbHUKOB Bbl6paHbI B COOTBETCTBMM C Ha3Ha4YeHumem niowanok un
ycnoBuAam cpebl.

MUWHMManbHbIN CpeaHWii YpoBEeHb OCBELLEHHOCTU NMPU HOPMAanbHOM pexnmMe paboThbl:

° HacocHble ctaHuum — 200 Jlioke;

o TexHonornyeckme y4acTku (KnanaHbl, KONNeKTopbl, TpybHasa actakaga) — 75 Jokc;
o JlecTHuubl 1 Tpanbl pesepsyapos — 50 J1iokc;

° YyacTku Bo3ne pesepByapoB (0bLwume ydacTkm) — 25 Jokc;

° HopoxHoe oceelleHne (Hebonblioe asmxeHne) — 10 JTokc;

o ABapunHoe ocselleHue — 5 JToke.

Llenb ocBeLleHMs ynpaBnsieTcs KOHTaKTOpoM, Yepes3 hoTO3NEMEHT.

B kauyecTBe aBapunHOro oceeLleHns npegycmaTpmBaeTcs OCBeTMTENbHas apMaTypa, OCHalEéHHas
aKKyMynsTOpHbIMU BaTapesamu, paccuntaHHas Ha 60 MUHYT aBTOHOMHOWN paboThl, NPK OTKMOYEHMN
OCHOBHOTO NUTaHMS.

[MpoekToM Ha npoekTUpyemMor nrowanKke pesepByapoB W HACOCHOW npegycmaTpusBaeTcs
YCTaHOBKa CBapOYHbIX po3eTok 380B n koMOMHMpOBaHHLIX po3eTok Ha 220B n 12B.

MuTaHMe  poO3eToYHbIX TPyMn, OCHOBHOMO  OCBELUEHUS U aBapUNHOrO  OCBeLLEeHUs
npegycMmartpuBaeTcs OT NpoekTupyemoro pacnpegenutensHoro wurta 010-0031-PDB-51610.

B cBasn c yBeINMIM4EeHNneEM TeppuTtopum un pacwmpeHnda 30Hbl OrpaxageHuAa MnpoeKkToM
npegycmMmatpumBaeTca YaCTUYHLIN OEMOHTaX CyLieCTBYyHOLWMX Oonop ocBeLlleHnA. Mocne okoH4YaHuA
YCTaHOBKU orpaxgeHuna ydacTka, npeyCMOTPEeHO MOHTaX CyLeCTBYOLNX U 3anNpPOEKTUPOBAHHbIX
Oonop ocBeLleHNA No NepumMmeTpy orpa>KaeHus.

AnekTpooborpes

[na nogoepXxaHus TemnepaTypHOro pexuma NpPOeKTOM NpeayCMOTPEHO OCHAaLLEeHUE CUCTEMOW
aneTpooborpeBa TexHorormdecknx TpybonposogoB u npubopoB KWUI, a Takke oborpeea
npoekTupyembix emkoctern T-027 u T-028. PelweHus no anekTpooborpeBy TpybonpoBoAoB,
npnbopoe KWUI, emkocten T-027 n T-028, nNpuHATHI Ha OCHOBAHWW WMCXOAHbLIX AaHHbIX OT
TexHonormnyeckoro 1 KUMuA otaenos. Npoektom npegycMoTpeH pacnpegenutensbHbii wmt 010-
0031-TDB-51626 gns nuTaHua cucteMbl anektpooborpeBa. TpeboBaHus k anekTpooborpesy
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npuHaTbl B cootBeTcTBUM ¢ TY TWO ELC-SU-5136-TCO. Cuctema 3neKkTpoTensiocnyTHUKOB
paspabotaHa B cooTBeTcTBMM C TpeboBaHusamm MOK 60079-30-2. 3nektpooborpeB
TpybonpoBoaoB pa3paboTaH B cooTBeTCTBMU C TpeboraHnsamn CTuKNIM n TY TWO ELC-SU-5136-
TCO.

Kabenu n kabenbHbIe BBOAbI

Bbibop mMapkm n ceuyeHns kabenew BbINOMIHEH B COOTBETCTBMU C TpeOOBaHWSIMU OENCTBYHOLLNX
HopM u ctaHgapToB TLIO. Kabenu nogobpaHbl ¢ y4eToM napameTpoB MO HaMNpsKeHWo, meToaa
3a3eMneHMss cuctembl M TuNa WX YCTaHOBKM. [loBceMecTHO umcronb3ylTcs Kabemnm
M/CLUM3/CMB/MNBX ¢ nneTeHbIMWU, OTOXCKEHHBIMW, KPYrfbiMWU MeaHbIMu npoBoaHukamu (M) ¢
nsonaumen mn3 cwutoro nonuatuneHa (CLUM3) co cTanbHbIM OLMHKOBAHHBLIM MPOBOMIOYHBLIM
apmupoBaHmem (ClB) ¢ BHewHen onnetkon BX B OrHECTOMKOM WCMOMHEHUWN W 3aLUUTON OT
Y®/conHeyHoro msnyveHus. NpoBon 3alMTHOrO 3a3emMreHus NpeayCMOoTpeHbl CRMAOWHbIMA Y
UMET MOMEepevYHoe CeyeHne, paBHOE CceyvyeHuo asHbiXx xun. [Ona  3a3emneHus
npegycMmaTpvBaeTCcs UCNonb3oBaHne kabenemn co CnnoLHbIM/CKPYYEHHbIM OTOXOKEHHBIM MEeAHbIM
NMPOBOAHMKOM C W30MsAUMEr U3 MPeCcCOBAHHOIO MNONIMBUHWUNXIIOPUAA (3€NEHbIN/KENTbIA LBET)
M/MBX. Bce kabenu pomxHbl cootBeTcTBoBatb TY TLWO ELC-SU-6032-TCO. KabenbHble
BBOAbI/CanbHUKN OOMKHbI ObiTb M3 NaTyHW, MOKPbITbIE HUKENEM, C MPOKMaAKOW C Hapy>XHOW u
BHYTPEHHEN CTOPOHbI AN HApYXHOW YCTAHOBKW WM MOAXOAMTb ONs 3afenku kabenew, Tunbl
KOTOpbIX yKa3aHbl B 3asiBKe Ha 3aKynky MmatepuanoB. KabenbHble BBOAbI/CanbHUKM AOMKHbI BbITb
cepTMdULMPOBaHbI Ha MPUMEHEHUE B OMacHbIX 30HaX YCTAHOBIIEHHOW KaTeropmm B COOTBETCTBUM
C TpeboBaHUSIMM COOTBETCTBYIOLLUMX KOHTpomnupylowmx opraHos PK. T[pegnoytutensHen
ncrnonb3oBaHune kabenbHbIX BBOAOB B ABOMHOM McnonHeHnn Exe/Exd. KabenbHble BBOAbI JOMKHbI
cootBeTcTBoBaTh TY TLWO ELC-SU-6032-TCO.

Mpoknaaka kabens

MpoekToM npegycMoTpeHa HaA3emMHas MNpOKMNajKka CUIOBbIX M KOHTPOSbHbIX Kabenen B
NPOEKTUPYEMbIX FOTKaX, C MaKCUMMarsbHbIM WCMOMb30BAHWEM CYLLECTBYIOLWMX KabemnbHbIX
coopyxeHuin. MNpegycmaTprBaeTcst Npoknagka B pa3ferbHbIX NOTKax aMeKTpuyeckux kabenen u
kabenen KWIM TY TWO P-ST-6041 n ELC-DU-5135-TCO (tabnuvua 5). lpoekTnpyemblie
kabenbHble NoTKu/KaHanbl NPeAyCMOTPEHbI MPOYHON KOHCTPYKLMK ropsvero LMHKOBaHus. Kaxapbii
kabenb MmMeeT MapKUPOBKY COrnacHo kabenbHoMmy >xypHany. KabenbHble OMpPKM BbINOMHEHbI 13
HepXaBeroLLen cTanu n U3roToBreHbl CNOCOOOM Na3epHOro rpaBUPOBaHNS UK TUCHeHUA. Kabenu
nomMeYeHbl MOCTOSIHHLIMU KabenbHbIMK BMpKaMu B MecTax NOAKIMIOYEHUS, BbIXOAA U3 3eMMu, Npu
noBopoTax KabenbHOW Tpacchl, C KaXAoW CTOPOHbI KabenbHbIX Npoxoaos, Kaxaple 30 M npw
HagsemHow npoknagke B cootBetctBum ¢ TY TWO P-ST-6014 n ELC-SU-1675-TCO. Bce
noaBecHble kabenbHble NMOTKM NECTHUYHOTO Tuna M nepdOpUPOBaHHbIE NOTKWU, (PUKCUPYHOTCS
HagnexawyMm obpa3om M noadepXMBalTCA MpU MOMOLUM METanMOKOHCTPYKUMIA KPbIWKW Mnn
HokoBoW cTeHbl. CucTeMbl kabernbHbIX ONOP He onupatoTes Ha obopyaoBaHme, Ucnonb3yemoe Ans
domkcaummn nnu Ha ero onopbl. Bce cnoco6bl kabenbHol pa3Boaku, kabenbHble KaHamnbl U CUCTEMbI
cooTBeTCTBYIOT TpeboBaHuam M3IK 60364 n Y3 PK 2015.

3a3eMneHue n MmonHuesawmTa

Ons 3awmTbl nepcoHana oT ygapoB 3NEKTPUYECKMM TOKOM M 000OpPYyAOBaHUS OT MOBPEXOEHMUS B
pesynbTaTte 3aMblkaHWsl TOKa Ha 3eMIo, CTaTMYecKoro paspsiga WM MOMHMKU, MNPOEKTOM
npegycMoTpeHa cucteMa 3asemneHuss B cooTtBetctBum ¢ YD PK, cneuudwukaumamu wu
ctaHgaptamm TWWO ELC-DU-5135-TCO u P-ST-6004. [Ons obecnedeHusi 3alimThbl, NPOEKTOM
npegycMmoTpeHa cuctema 3asemrneHunst Tuna « TN-S», ¢ oTaenbHbIMYU HEWTParbHbIM M 3aLUUTHBIM
NPOBOAHMKOM MO BCEW 3NEKTPUYECKOM cUcTeMe.

Bce anektpoobopygoBaHue, KOTOPOE MOXET OKa3aTbCHA Mo4 HampshkeHvem B crydae npobos
N30MAUUN, MOANEXUT 3a3€MITEHNIO N 3aHYNEeHN0. 3aHyneHne BbiNOMHAETCH creumansHON TpeTben
XUnow B ofHoMasHoM CeTu 1 creumanbHOM NATON B TpexdasHon. Hapy>XHbI KOHTYpP 3a3eMneHuns
BbINOMHAETCS U3 BEPTMKalbHbIX OMEAHEHHbIX 3NIEKTPOA0B COOPHOro TUNa, BBUHYEHHbIX B 3EMITIO
Ha rmybuHy He MeHee 4,8M, COeAMHEHHBbIX Mexdy COOOW OAHOXMIbHBIM MHOMOMNPOBOIOYHBIM
kabenewm, ¢ ceyeHnem 70 MM2. ONEKTPOAbI OCHALLEHbI CMOTPOBbLIMU KOnoduamu.

Bce HeTokoBeyLLME MeTanNNUYeckne 4actu anekTpoobopyaoBaHms He06XoaNMMO NPUCOEANHUTL K
obuen cucteme 3aszeMneHus. ATO KOXyxu obopynoBaHusi, apMupoBaHue kabenen, kabenbHble
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BBOAbl, pacnpeaenntelibHbie KOpO6KVI, N NoTkKn. Takke KaXKayr KOHCTPYKUUIO, n3agenne yCtaHOBKU
n OGOpy,CI,OBaHVIFI HeobX0AMMO [OITKHbLIM o6pa30M npucoeanHnTb K cucteme 3a3eMiieHnd B
COOTBETCTBUN CO CTPOUTESIbHBIMU HYEepTEXKaMU.

Ecnun He YKa3aHO MHa4e, BCe Tp)/GOI'IpOBO/J,bI, MeTannmyeckme K0p06bl n cocyabl HeobxoaMmMo
ANEKTPNU4ECKN COoeduHUTb B MeCTax pacnosioeHuna C#)J'IaHLl,eB. B kaxaom TOYKe CUCTEMBI
3a3eMJieHnA conpoTmeiieHne He OOJNKHO npeBblllaTb 1 Owm.

B kayecTtBe cuctembl MOMHME3aWUTbl NPEAYyCMOTPEHbI MOMHUENPUEMHUKN YCTaHOBIEHHbIE Ha
KpbILLEe NPOEKTUPYEMOro pe3epByapa, Ornopax OCBELLEHUS U Ha Kpblle HacocHon. MonHueoTeoabl
(MOMHWenpuemMHukK), ycTpamBaemble C LEenbld OTBOAA TOKA MOMHMU MO KOHTYPY HWU3KOrO
CONPOTUBMEHUA B 3eMI0, NPeAyCMaTpPMBaOTCA B COOTBETCTBMM C YepTexXamMu, YTBEMKAEHHbIMU
TWO. [lMpoektoM onpeaeneHo KoNM4ecTBO MOSIHMEOTBOAOB (MOSTHMENPUEMHUKOB), COrfacHo
TpeboBaHAM AENCTBYIOLNX HOPM.

Knaccudgpumkauma onacHbIX 30H

Knaccudumkaums onacHbiX 30H 1 BbIBOp aNnekTpoobopyaoBaHUS AN UCMONb30BaHUA B ONACHbIX
30Hax, onpegeneHa cornacHo TpebosaHuam MY PK 2015 n TY TWO O-ST-2012.

MpoekTupyeMas nnoLlaaka KnaccuuumpyeTcs kak B3pblBoonacHasl.

CornacHo TEXHOJ1I0rM4eCcKomMy npoueccy, npoektnpyemasa nrowagka OTHOCUTCA K KaTeropmmn B-1r
(30Ha 1 n 3oHa 2), T.K. uCnonb3dyemada cpega OTHOCUTCA K JNierkoBocCcniiaMeHARWNMCA XKXUOKOCTAM.

AnekTpoobopyaoBaHMe B ONacCHbIX 30HaX

3neKTpoo6opyp,OBaHV|e 3anpoeKkTnpoBaHoO Ha OCHOBaHMKM YTBEPXXAEHHbIX NMJ1aHOB Knaccmcbwkau,mm
onacHbIX Yy4acCTKOB, C Y4YeTOM Tpe6OBaHI/II7I, YCTaHOBJIEHHbLIX MNpW npoBegeHnn aHann3oB
AOPITI/ADIXOP.

Moabop anekTpuyecknx yCTPONCTB NPOn3BeaeH Ha OCHOBaHMM NMaHOB Knaccudurkaumm onacHbix
yyacTkOB U B cooTBeTcTBUM C Hopmamu |EC 60079 «3nekTtpuyeckue annapatbl Ans
B3PbIBOOMACHbIX ra3oBbix atmocdep», TpebosaHusmn IEC 61508 «Cuctembl 6e3onacHoCTU» u
pasgenom ONeKTpoyCcTaHOBKM BO B3pbiBOONACHbIX 30Hax Y3 PK 2015.

. [nga 30HbI 0 - HeO6X0AMMO McNonNb3oBaTh 060PYAOBaHUE B MCKPOGE3onacHOM
ucnonHeHun Eexi(a);

3 [nsa 30HbI 1 — B NOBbILLEHHOM UCKpOBe3onacHoM ucnonHeHun Eexi (a unu b) n
nramesallmiLeHHOM ucnonHeHum Eexd;

. [ns 30HbI 2 — Bce 060pyaoBaHMe B BblleyKka3aHHOM UCMONTHEHNM.

PaccTaHoBka anekTpoobopynoBaHus NpousBeaeHa C y4eToM pa3meLleHuns anekTpoobopyaoBaHns
B GesonacHon 30He. OgHako, B cny4ae pasMelleHust anekTpoobopyaoBaHMs B OMacHOW 30He,
NpeaycMOTPEHO  COOTBETCTBYHOLLEE KOHCTPYKTMBHOE  WCMONHeHWe obopyaoBaHusa. [Ons
maTtepuanos 1 o6opyaoBaHus, KOTOPOe pasMeLLEeHO B ONaCcHbIX 30HaxX, MOCTaBLLMKY 060pyA0BaHUS
Heo6Xx0AMMO NpeaoCTaBUTbL CBUAETENBCTBA O TUMOBOM UCMbITAHWUW, BblAAHHbIE MEXAYHAPOAHbLIM
opraHom B cootBeTcTBUM ¢ TpebosaHmamu ATEX, CENELEC unu cooTBeTCTBYHOLWMMN HOPMaMMU.
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OXPAHA OKPYXAIOLLEW CPEQbI

Pa3gen oxpaHbl OkpyXatoLlel cpeabl 6ornee noapobHo paspaboTaH U NpeacTaBrieH oTAeNbHbIM
[OKYMEHTOM.

Mpy BbINONHEHMM BCEX CTPOUTENBHO-MOHTaXHbIX paboT Heobxoanmo cobniogate TpeboBaHus
3alUTbl OKpYXaloLlen cpefbl, COXpaHEHUs ee YCTOMYMBOrO 3KOMOrMYecKoro paBHOBECUSA U He
HapywaTb YCNOBWUS 3eMIIeNnoNnb30BaHNsl, YCTaHOBMNEHHbIE 3akoHoAaTenbCTBOM 06 oxpaHe
oKpyxatoLlen cpeapl. B Lenax oxpaHbl npupoasl HE0BX0ANMO BbINOMHATE CReAyHoLne YCroBUS:

. OcHalleHune paboymx MECT U CTPOUTENBHOM NIOLLAAKN MHBEHTAPHBIMW KOHTENHEpaMm
Ans 6bITOBbLIX M CTPOUTENbHBIX OTXOA0B;

. CnuB roptove-cMasoyHbIX MaTepuarnoB B CneuuanbHO OTBeAEHHbIX M 000pyA0BaHHbIX
Ans 9TUX Lenen mecrax;

o Wcnonb3oBaHue cneumanbHbIX YCTAaHOBOK Anst 06orpeBa NomeLLeHWin, Nogorpesa Boabl,
maTepuaros;

o CobniogeHne TpeboBaHMIn MECTHBIX OPraHOB OXpaHbl NPMPOoabI.
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MEPOMNMPUATUA MO TEXHWUKE BE3OINACHOCTU WU
OXPAHE TPYOA

Meponpuatns no oxpaHe Tpyda OpraHuW3oBaHbl B COOTBETCTBMM C 3aKoHoAATeNbHbIMU
obLerocyaapCTBEHHbIMU  HOPMaTMBHbIMU - JOoKyMeHTamu Pecnybnukn KasaxctaH, a Takke
nokymeHTamu Komnanum TLIO B obnactu oxpadbl Tpyga. O643aHHOCTM N OTBETCTBEHHOCTb 3a
peanusaumio QyHKLMIN ynpaBneHnss OXpaHon Tpyaa, pelleHnst TEXHUYECKMX, TEXHOMOrMYECKNx u
OpraHu3aumMoHHbIX BOMPOCOB MO OXpaHe TpyAa BO3MaralvTCs Ha pPYKOBOACTBO, [NABHbIX
creumanucToB, pykoBoauTenen cnyxo, B COOTBETCTBUM C NOSIOXKeHNEM 00 00s13aHHOCTSAX, NpaBax
N OTBETCTBEHHOCTU PYKOBOASLIMX W UHXEHEPHO-TEXHUYECKMX pPabOTHUKOB OpraHmsauuu,
pa3paboTaHHbIM N YTBEPXXAEHHLIM B YCTAHOBIIEHHOM MOPSIAKE PYKOBOACTBOM.

OpraHu3auMoHHY0, TEXHUYECKYID paboTy, obGecneyeHne BbIMOSIHEHUA MepPOrpUSTAA Mo OXpaHe
TPYyAa OCYLLECTBASIOT creunanucTel No 6e30nacHOCTM U oxpaHe Tpyaa.

OCHOBHbBIM MPUHUMUMOM OEeATENbHOCTM B 06nacTu oxpaHbl Tpyda BCEX YPOBHEW ynpaBneHus
ABMSETCA NpU3HaHue n obecneyeHne NPUoOpUTETa XKN3HN U 300POBbS PaBOTHUKOB MO OTHOLLEHMIO
K pe3ynbTaTaM Npou3BOACTBEHHON AEATENbHOCTMY.

OCHOBHbIMW  HampaBfeHUsIMW  peanu3auMmM  KOMMNJeKca  OpraHM3auMOHHO-TEXHUYECKNX
MepOnNpPUSITUIA MO OXpaHe Tpyda Ha BCEX YPOBHSIX NPOM3BOACTBA SIBNSOTCS:

. obyyeHune nepcoHana npasunam 6e3onacHoOCTU Tpyaa;

. obecneyeHne 6e3onacHoi akcnnyaTauum Npon3BoOACTBEHHOrO 060pyAOBaHNS;

. obecneyeHne 6e3onacHOCTV NPOU3BOACTBEHHBIX NMPOLIECCOB;

o obecneyeHne 6e30NacHOCTM NPOM3BOACTBEHHbIX 34aHUN U COOPYXKEHWI;

. HopManusaums caHUTapHO-6bITOBLIX YCNOBUIA TPYAa;

. obecrneyeHne o06CnyXMBaIOLLEro NepcoHana cpeacTBaMmv UHAMBMAYaNbHOM 3aLlnThI;
. CcaHWUTapHO-6bITOBOE 06CNYXMBaHME ONEPaLIMOHHOIO NEPCOHAana;

o obecneyeHne onTUManbHbIX pexunmoB Tpyada un oTabixXa,

. neyeBHo-NpodunakTmyeckoe obenyxmBaHne obCryXMBatoLLEro NnepcoHana;

. nponaraHaa 6e3onacHOCTM U OXpaHbl Tpyaa.

CneunanucTtbl no 6e3onacHocTn 1 OXpaHe TpyAa OCyLleCTBNAKT KOHTPOJb 3a:
. ©€e30nNacHOCTbI0 TEXHONOIMYECKNX npoueccos 1 Nnpon3eBoacTBeHHOIro 060py,D,OBaHI/|FI;

o BbINOMHEHNEM NPaBWI, YCTAHOBMNEHHLIX B pamkax Monutukn TLLO, n cooTBETCTBYHOLLIMX
rocyapCTBEHHbIX HOPM, NMPaBUI, MHCTPYKLUMIA MO OXpaHe Tpyaa U NpoM3BOACTBEHHOM
CaHWTapuu nepcoHarnom nNpeanpusTus;

. opraHusauuen obyyeHusi, NPOBEPKOW 3HAHWI U aTTecTaunen paboumx, MHKEHEPHO-
TeXHUYeCKnx paboTHMKOB 1 criyaLuux, no 6e3onacHOCTN U OXpaHe Tpyaa;

(] CBOeBpeMeEHHbIM npoBeneHnemM CooTBEeTCTBYHOLLMMU cny>1<6a|v||/| MCMbITaHUM N
TEXHNYECKOro ocemaeTesibCTBOBaHMNA, annapaToB, KOTJIOB, paGOTaI-OLIJ,VIX noag
OaBlieHneM, rpysonoabeMHbIX MEXaHNU3MOB, KOHTPOJIbHbIX I'IpI/I60pOB, nognexawmx
nepnoanMv4eCckmMm UCnbITaHUAM U OCBNOETENIbCTBOBAHUIO,

(] COCTOAHMEM NpenoxXpaHUTENbHbIX ﬂpI/ICﬂOCO6ﬂeHVIIZ, 6J'IOKI/|pyPOLLI,I/IX yCTpOIZCTB n opyrux
TEXHUYECKMX cpeacTB Ge3onacHocTy;

(] npoBeageHnem MepOI'IpVIﬂTMVI Nno Co34aHUNI0 300POBbIX U ©e3onacHbIX yCJ'IOBl/IIZ Tpyaa.

BesonacHocTb Npou3BOACTBA U COCTOSHMA ycroBuidi Tpyaa B Komnawuu, BbipaboTka
pekomMeHOauuin 1 NpeasiokeHnin B aTo obnactn obecneyvMBaeTcs NOCTOSHHO OeNCTBYIOLLMMU
KOMWUCCUSIMU 1 crieumanmcTamMm no KOHTPOIO Haf COCTOSIHUEM YCIoBWiA Tpyaa.

Cuctema ynpasneHus B obnactu oxpaHbl Tpyaa (OT), TexHuku 6esonacHoctn (TB) u oxpaHbl
okpyxatowen cpegbl (OC) onsa BHOBb MpOEKTUpyemMoro o0bekTa, OyaeT BMMCbIBATbCs B
cywecTtBytowyto Cuctemy ynpaenenus no OT, Tb n OC.
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Bce npoekTHble pelleHns HamnpaeneHbl Ha obecneveHve GnaronpusTHLIX U Ge30MacHbIX YCIoBUiA
TPpyAa Ha KaxxgoM paboyem MmecTe.

OpraHusauus pabot

lMpn nNpou3BOACTBE CTPOUTENBHO-MOHTaXHbBIX paboT Ha obObekTe Bomnpocam ©Oe3onacHoCTH
yaensieTca npuoputeTHoe BHMMaHue. lNpu 3ToM HeobxooumoO pyKOBOOCTBOBATLCA M CTPOro
BbINONHATL TpeboBaHus Tpygosoro kogekca PK n CH PK 1.03-05-2011 "OxpaHa Tpyaa u TEXHUKa
©e30nacHOCTU B CTpoUTENbCTBE".

MutaHme paboumx  OCYyLIECTBRsSIeTCA B  CYWECTBYIOWEA CTOSIOBOW,  PaCMONIOXEeHHO
HenocpeacTBEHHO B BaXTOBOM MOCESIKE U MO3TOMY Ha CTPOUTENBLHON Nrollaake NyHKTbl npuema
MUK He NpedycMaTpusaroTcs.

[ocTaBka COTPYyAHMKOB U3 BaXTOBOrO Nocenka Ha CTpomnnoLaaky n obpartHo ocyLLecTBnseTcs Ha
aBTobycax.

MeauumnHckoe wn 6GbITOBOe obCnyXMBaHMe nepcoHana npegycMaTpuBaeTcsd B MeAMLUHCKMX
yupexgeHusax Baxtosoro nocenka TLWO. T[llpu obHapyxeHun cepbesHbix 3abonesaHun,
npeacTaBnaoWmNX yrposy XusHW, npegycmatpuBaeTcs TpaHCNopTUpoBKa GOMbHbIX cpeacTBamu
caHaBvauuu B r. ATbipay.

CpeacTBa KONNEKTUBHOU U MHAMBUAYaNbHOM 3alWUThbI

lMepcoHany, 3aHATOMY Ha cooTBeTCTBylOWMX paboTax, OyayT npegocTaBfneHbl Heobxogumoe
obopynoBaHve, cpeacTtBa U uHOpMauMsa AN Toro, 4Tobbl MOXHO ObIflo BbINOMAHATH paboTy
6e3onacHo C MUHMManbHbIM puUcKOoM. Ha obbekTe npegycmaTpuBaloTCA Cpeactsa MepBov
MEAMUMHCKOW MNOMOLUM, COOTBeTCTBylWMe MacwTtaby paboT u puckam BO3HWMKHOBEHWS
npoucwecTtsui. [lpn BbISBNEHMM OnacHOCTEW ANA 300pOBbs, COOTBETCTBYIOLWMIW NepcoHan
obyyaeTca B OTHOWeEHWM Mep 3awmuTbl. ByayT opraHm3oBaHbl pa3oBble U nepuoanyeckue
MegoCMOTPbI, MPOBOAMMbIE BPAYOM.

Onsa 3awmThl nepcoHana 1 obopyaoBaHus NpegycMaTpyBaloTCs crneaytoLime cnyxobl:

° TexHunyecku Haas3op;
° Cnyx06a TexHukn 6e3onacHocCTH;
o ABapunHas cnyxba n cnyxba cnaceHus.

Ha obbekTe Heo6XoaMMO BECTU eXedHEBHbIN y4eT Niodel, Bcex NpUOLIBLUMX U yObIBaOLWMX UL,
He3aBMCMMO OT CPOKOB WX MnpebbiBaHusA. ByaeT sanpeleHo HaxoxaeHue nuy 6e3 paspeLueHus
OTBETCTBEHHOIO PyKOBOAUTENS.

Ha mecTe nposeneHus paboT npedycMatpuBaeTcs co3faHue aBapuiHOro 3arnaca creLoaeXasbl,
crneuobyBu 1 anTeyek s okazaHus NepBovt MeOULMHCKON NOMOLLM.

PasnuBbl rmnoxnoputa cnenyet yoandatb nyTemM CMbiBa CpreIZ BOObl C nocne,qyrou.l,eﬁ y60pK0|7|.
LormKkHbI NMPUMEHATbCA CpeacTBa I/IH,D,VIBI/I,D,yaJ'IbHOVI 3alunTbl pa60THI/IKOBZ

o I'Ipvl y6op|<e pPa3nmiMBOB rMNoOXriopuTa HaTpuAa, pe3nMHOBbIE NepYvaTKn, 3allNTHbIE OYKU;

° Mpv NpUroToBNEHUM pacTBOpa NOBAPEHHOM CONM PecnMpaTopbl, OYKW, Pe3NHOBLIE
nepyaTku, 3alUTHbIE OYKM.

MpumeHeHWe cpeacTB UHAMBUAYANbHOW 3aLMTLl pabOTHUKOB AOSMKHO 0GecneynBaTh:

o CHwxeHune YPOBHA BpeOHbIX (baKTODOB 00 BEJNMNYUHBI, yCTaHOBJ'IeHHOIZ ,D,eVICTByPOU.lMMM
CaHUTapHbIMX HOPpMaMU, YTBEPXOEHHbIMU B YCTAaHOBJIEHHOM NOPAOKE;

o 3au.|,|/1Ty OT BO34ENCTBUSA ONaCHbLIX UK BpeaHbIX NPpoOn3BOACTBEHHbIX (baKTOPOB,
COonyTCTBYHOLUUX I'IpVIHﬂTOVI TEXHONOrmn n yCcrnoBuam pa60TbI;

o 3aLL|,I/ITy OT BO34ENCTBUSA ONaCHbLIX UK BpeaHbIX MPONU3BOACTBEHHbIX (baKTOpOB,
BO3HMKaOLWMX NpU HapyLeHNN TEXHONOIrM4eCcKoro npouecca.

Cpenctea wvHAMBMAYaNbHOW 3allMTbl [OMMKHbI OTBevyaTb TpeboBaHMAM rocygapCTBEHHbIX
CTaHOapToB, TEXHUYECKOW ICTETUKM, IProHOMUKE U UMETb cepTudmkat COOTBETCTBUS,
obecneunBatb appekTuBHYO 3awmty M yaobetso B paborte. Cpeactsa uHAuBMAyanbHOW -
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3aLUUTLI, HA KOTOPble HE UMEETCH TEXHMYECKON JOKYMEHTaLMX, K NPUMEHEHUIO He JOMYyCKaloTCs.
BblogaBaemble paboTHMKaM crneuuanbHas ofexda, crneuuanbHas obyBb U Apyrue cpeacTsa
UHOMBMAOYyanbHOM 3aluMThbl AOIMKHbI COOTBETCTBOBATb XapakTepy W YcrnoBusAM paboTbl U
obecrneumBaTb 6GesonacHocTb Tpyaa. PabGoTHMkM  06sA3aHbl  NPaBUMBHO  MPUMEHSTb
npefocTaBneHHble B UX pacrnopshkeHne cneuuwanbHylo oaexay, crneuuansHyio obyBb U apyrue
cpeacTsa UHAMBMAYANbHOW 3aLUTHI.

PaboTtogatens gomkeH obecneunmBaTb CBOEBPEMEHHYIO BblOady, XMMUYECKYIO YUCTKY, CTUPKY,
PEMOHT, a Ha paboTax, CBA3aHHbIX CO 3HAYUTENBHOM 3arbINIEHHOCTBIO U BO34ENCTBMEM ONACHbIX
N NPON3BOACTBEHHbIX (PAKTOPOB, KpOMe Toro, obecnbinuBaHue, obe3BpexusaHme crneumnansHon
ofexabl U OpYrMx cpeacts WMHAMBMAYaNbHOW 3allimMThl 3a CYET CpeacTB opraHusauun. CTupka,
XMMUYECKas YMCTKA U PEMOHT creumanbHOW oAexAbl U cneuunanbHOW OByBW [OMKHbI ObiTb
npeaycMOTPEHbl B OpraHu3auum unm npoBOAMTLCS MO JOroBopaM CO chneuvanv3vupoBaHHbIMU
opraHmsaumamu. Ha BpemMa CTUPKW, XWMWYECKOW YMCTKW, PEMOHTa, obecnblmBaHus,
obe3BpexvBaHns CpeacTB WHAMBUAyanbHOW 3awuTbl paboOTHUMKAM BbIAAETCA WX CMEHHbIN
koMnnekT. CTupka cneumanbHON ogexabl A0MKHA NPOM3BOANTLCHA OAMH pa3 B 6 OHEW MPU CUITbHOM
3arpsi3HeHMn 1M oamH pa3 B 10 gHel npu ymepeHHOM 3arpssHeHun. B cnydae nopuu, nponaxu
cneumanbHOW ogexabl, cneunanbHoM obyBu M OPYrux CpeacTB UHAMBUOYANbHOW 3aUTbl HE NO
BMHe paboTHuka paboTogartenb o00s3aH BbligaTb APYrol KOMMMEKT WUCMPaBHOM cheunanbHow
opexapl, cneunansHoV obyBn 1 Apyrux cpeacTs MHOUBMAYanbHON 3awuTbl. YncTka cneunansHoOm
oaexabl pactTeoputensamu, 6EH3MHOM, KEPOCMHOM, 3MYIbCUEN HE AOMYCKaeTCA.

Cpe,EI,CTBa I/IHD,I/IBVIJJ,yaJ'IbHOVI 3awnTbl OOJDKHbI noaBepratbCA nepuognyeckn KOHTPOJIbHbIM
OCMOTpaM n ncnblTaHUAM B Nnopsaake 1 B CPOKK, YCTAHOBJIEHHbIE TEXHNYECKMMU YCINOBUAMU HA HUX.

Bugbl cpeacts uHauBMAyanbHOW W KOMMEKTUBHOM 3alUMTbl B 3aBMCMMOCTU OT HauMeHOBaHWS
npovseBoaumMon paboTbl ykasaHbl B Tabnuue Huxe.

Tabnuua 17.2.1

Ne HanmeHoBaHue paboTt Ccu3 CK3
1 | MNMorpy3o4Ho-pasrpy3oyHbie KocTiombl, pecnupaTopsl, canoru/ | OrpaguternbHble
onepauuu c cbinyynmu, | 6OTUHKKM, nepyaTku, 3alMTHbIe | YCTPOWCTBA,
NbINEBUAHBIMA M OMACHbLIMW | Kacku N OYKK 3HaKu oMacHOCTU
mMatepuanamm
2 | CBapka n peska KocTiombl, ©OTWMHKM, nepyaTky, | OrpaguTenbHbie
3alUMTHbBIE KacKW, LUMTKWU NMUEBbIE | YCTPOWCTBA,
" OYKM, NPOTUBOLLYMHbIE | 3HAKN OMacHOCTH
BKragpILu
3 | OtgenoyHble unn | KocTiombl, pecnupaTopbl, 60TUHKK, | YCTponcTBa Ans
aHTUKOPPO3WHble paboTbl B | MepyaTku, 3alUTHbIE KACKM U OYKU | BEHTUNAUMN U1
3aKpbITbIX  MOMELLEHUsIX C OYMCTKM BO3ayxa
NpMMeHeHnem BpeAHbIX

XUMUYECKUX cpeacTs

4 | Okcnnyatauuss  MawumH ¢ | KocTiombl, GOTMHKKM, nepyaTku, | AUcTaHUMOHHOE

MOBbILLIEHHbIM YPOBHEM LUYyMa | 3aLLUTHbIE Kackw, LWymMo- | yrnpasneHue,
nornotiatoLiue HayLUHWKK, | LWUTbI
NPOTUBOLLYMHbIE BKNagbILLmn orpaxaeHus
5 | Pabota Ha oTKpbITOM BO3ayxe | Tynynbl, NanbTo, 3uMHue canoru, | MyHKTbI
npu TemnepaType BO34dyxa | nepyaTku, Lanku, wnTkn | oborpeea
HKe MuHyc 400C 3alUUTHBIE NUUEBbIE, TEnnoBble

MacKu, yCTpaHdawLwne KOHTaKT
OpraHoB [AblXaHunA C X0nogHowm

cpenon
6 | OcTanbHble paboTbl KocTiombl, canorn/6oTuHku, | Mo Mepe
nep4yaTtku, 3aLMUTHbIE KaCKM U OYKM | HeOBX0OMMOCTH
7 | BbicoTHble paboThl KocTioMbl, ©OTWMHKKW, nepyaTKn, | MaHUNYNSTOPbI
3alUMTHbIE Kacku,
npegoxpaHuTerbHbIe nosica,
TPOCbI, HaKOJIEHHUKMN,
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HaNoOKOTHUKK, HANNe4YHUKN, pyyHble
3axBaThbl

17.3 LWym mn BnGpauun
dusunyeckumun bakTopamm BO3NENCTBUSA HA YeNOBeEKa ABMSETCS LWyM 1 BUbpauums.

CornacHo TpeboBaHusm OCT 12.1.012-2004 CCBT «BubpaumoHHasa 6esonacHocTb. Ob6ine
TpeboBaHua» n TOCT 12.1.003-2014 CCBT «lUym. O6wme TpeboBaHus GesonacHoCTU», ANS
orpaHu4eHus HebnaronpusiTHOro BO3AEWCTBMS LWymMa M BuMOpauuu, kak oT opm husmyeckoro
BO34ENCTBUK, adanTaums, K KOTOpbIM HEBO3MOXHA, NPeayCMOTPEHbI CreayoLme MeponpusiTus:

. MepcoHan obecneyeH MHOVBMAYaANbHBEIMU CPeACTBAMM 3aLUMTbI OT LLYMa;

. OueHka BMOpauuoHHoW 6e3onacHOCTM Tpygoa npou3BoauTCA Ha paboumx mecTtax
KOHKPETHOro npomn3soAcTtea npu BbliNOJIHEHNN peaanon TEeXHONnorn4yeckomn onepauun nnun
TMMOBOrO TEXHOMOrMYECKOro npoLiecca.

17.4 Meponpuatnas no obecneyeHN Oe3aBapUMHbLIX PEXUMOB
paboThl

[Mpoektom npedycMOTPEHbl Criegylolme peleHns MO MCKIIYEHU  pasrepmeTtv3auum
obopynoBaHust n TpybonpoBoaoB M NpeaynpexaeHnio aBapuiiHbiX BbIBPOCOB:

. TexHonornyeckoe obopygoBaHne BbIGpaHO B COOTBETCTBMM € 3a[aHHbIMU
TENNOTEXHUYECKUMUN MapamMeTpamMu, pasMeLeHO Ha OTKPbITbIX Mnowagkax, 4Tto
YMeHbLUAeT BEPOATHOCTL 06pa3oBaHms B3pbIBOOMACHLIX CMECEN;

. Bca annapatypa, B KOTOPOW MOXET BO3HUKHYTb AaBrieHWe, MPeBbILIALEee pacyeTHoE,
OCHaLLEeHa NpPefoXPaHUTENbHBIMK KraraHamu, KoTopble BbiGpaHbl C y4eTom TpeGoBaHMii
npaBwn yCTPOMCTBa M 6e3onacHoi aKkchnyaTaumm cocyaoB, paboTatoLmx nos AaBrneHneM;

. Wcnonb3oBaHne obopyooBaHuMs WM MaTtepuarnioB, COOTBETCTBYIOLUMX KIMMAaTUYECKUM
YCIOBMSIM parioHa CTPOUTENbCTBA;

. MNpegycmoTpeHa  aHTUKOPPO3MOHHAs  3awmTa  obopydoBaHusi, TpybonpoBoaos,
Tennousonaums n oborpes;

. CsapHble coegunHeHust nposepstoTcs 100% dusnyeckummn HepaspyLLaloLwmMmM MeTogamm
KOHTpOnS.

o lMpenycmaTpuBaeTcs rmgpasnuyeckoe ucnbiTaHne TpybonpoBOAOB.

MpegycmoTpeHa ycTaHOBKa 3HAKOB 6e30MacHOCTM Ha MNPOEKTUPYEMOW TEPPUTOPUM, KOTOpble
cogepXaTt MHOpPMaLMI0 O MeCTOMnonoxeHnn 6es3onacHoro, NPOTMBOMOXAPHOIO W aBapUNHO-
cnacarenbHoro obopynosaHusa 1 T. a4. CoyeTtaHue popMel, LiBETA U CXEMATUYECKUX 0O03HAYEHUI
B 3HaAKax nepearT KOHKPETHYH MHGOopMauuio O 30poBbe (6e3onacHOCTU v vpe3BblHanHom
cUTyauumn, UHCTPYKLMUN, 3anpeThbl) UM pekoMeHgaumm no sonpocam 6e3onacHocTn. TEKCT B 3HaKax
OOMKeH OblTb Ha Ka3axCKOM, PYCCKOM W aHIMMIACKOM s3blke. Takke HeoOXOAMMO YCTaHOBUTb
chnyopecLeHTHbIE LBETHbIE MOMOCKM, 0003HaYalLlWme MecTa, rge CyLlecTByeT OMacHOCTb AN
300poBbst UNKn 6esonacHocTK.
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CUCTEMA AHTUTEPPOPUCTUYECKOM
SALLUMLLEHHOCT OBBEKTOB, VYA3BUMbIX B
TEPPOPUCTUHECKOM OTHOLUEHUA

MpoekTupyembit 0GBEKT PaCMONOXEH Ha TEPPUTOPUN TEHTM3CKOTO MECTOPOXAEHNS U OTHOCUTCS
K oObeKkTam CcTpaTerm4eckoro 3Ha4YeHUs ys3BUMbIM B TEPPOPUCTUHECKOM OTHOLLEHMM, COrNacHo
noctaHoBneHuo MNMpaeutenbctea Pecnybnukn KasaxctaH ot 12 anpenst 2021 roga Ne 234.

OcCHoBHble MeponpuAaTua no aHTMTeppopMCTMHECKOVI 3alnNLLEeHHOCTH!

Pa3paboTka AOIMKHOCTHbIX 005i3aHHOCTEN (OOMKHOCTHOW WMHCTPYKUMWM) M Ha3HayeHue
OTBETCTBEHHOTO 32 aHTUTEPPOPUCTMYECKYIO 3aLLMLLIEHHOCTb 06bEKTa;

Pa3paboTka 1 yTBepXaeHne UHCTPYKLMIA 15 nepcoHana no AencTBusIM B criyyae yrposbl
W1 COBEPLLIEHNS TEPPOPUCTUHECKOIO aKTa Ha TeppuTOpUmn 06bLEKTa;

OpraHusaumsi NponyckHOro pexuma;

ObGecneyeHne KpyrnocyTOMHON (U3NYECKON OXpaHbl ObObeKkTa MyTeM 3aKmyYeHUs
AOroBopa co cneunanu3npoBaHHOW KOMMNaHUEN;

OcHaleHne obbekTa NHXEHEPHO-TEXHNYECKNMUN cpencreamMmu OXpaHbl
(BVI}J.eOHaGJ'IIOﬂ,eHVIe, orpaxageHue, K, MeTannoaeTeKkTopbl, KHOMKU 3KCTPEHHOro
BbIi30Ba NoNnMunmn, oxpaHHaa cUurHann3auma, oxpaHHoe ocBelleHne n T.ﬂ.);

OpraHusaums n npoBeAeHne MHCTPYKTaXen U TPEHUPOBOK NO AENCTBMAM NepcoHana npu
3BaKyauuu nioden B crnyvae yrposbl UMW COBEPLUEHWS TeppPOPUCTUYECKOro akTa Ha
Tepputopum o6beKTa;

ExerogHoe cocTaBrieHve W yTBepXAeHWEe MiaHa OCHOBHbIX MeponpusTuiA B obnactu
aHTUTEPPOPUCTUYECKON 3alUMLLEHHOCTM, a Takke obecredeHWe KOHTpona 3a WX
BbINOMHEHNEM;

OpraHusaumst 00y4YeHMsi UNU  MNOBbIWEHUST  KBanuMdUKauuyu  OOSMKHOCTHBIX NN,
OTBETCTBEHHbIX 32 aHTUTEPPOPUCTUYECKYHD 3aLLUNLLEHHOCTb, B Y4EBHbIX LIEHTpaX.
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WHXEHEPHO-TEXHUYECKUE MEPOINPUATUATO N YC

OCHOBHOWN LENbI WHXEHEPHO-TEXHUYECKUX MEpPONpUSATMA Ha paccMaTpuBaeMbIX B MpOEKTe
obbekTax — a70:

o 3awmTa paboTawuwero nepcoHana ot nocnegcteui YC npuMpogHOro M TEXHOrEHHOro
xapakTtepa;

. NOBbILLEHME YCTOMUYNBOCTU paboTbl 06bEKTOB B BOEHHOE BPEMS;

. npeaoTBpaLleHNe UMM CHUKEHUE BO3MOXHbIX paspylleHWn M noTepb B pesynbTarte

BO30ENCTBUS COBpPEMEHHDbIX CpenCTB NOpPaXeHU4d;

. co3faHve ycnoBuW Ans NpoBefeHUs aBapuMHO-cnacaTenibHbiX U APYrMX HEOTNOXHbIX
paboT B o4arax nopaxeHus, B 30Hax aBapui, katactpod U CTUXMIHBLIX 6eacTBUN.

Ha NMPOEKTUPYEMOM obbekTe NPpUHATBLI cnefgyrwmne OCHOBHbIE WHXEHEPHO-TEXHUYECKnE Wu
CTpouUTENbHbIE pELLEeHNA NOo nNpeaynpexaeHno N nmkengaunm Ll[.')e3BI:I'~-Ial71HbIX CI/ITyGLI,VIﬂ, C yyeTom
TOro, 4TO NPOEKTOM paccMaTpmnBaroTCA pa6OTbI no mogepHusaunm CUCTeMbl LLIeSTOMHON BOAbI:

. pa3MelleHne OOBLEKTOB, C Y4E€TOM BO3MOXHOCTM 6GecnpensaTCTBEHHOro noabesaa
NoXXapHbIX aBTomobunen u p,pyFOI7I cneuTexHukn K Mecty BO3HWMKHOBEHUA aBapun unu
noxapa, a Tarkke 6esonacHou aBakyaumm nepcoHana npun Bo3HMkHoBeHun YC;

o cobniogeHne  TpebyemblX  PacCTOSHUA  Mexay MpoekTupyembiMu  obbekTamu,
OrpaHVYMBaloOLLMX pacnpocTpaHeH1e nNoxapa;

. NPUMEHEHNE CTPOUTENbHBIX MaTepuanoB W U3AENUA C MNOBbILWEHHbIM NpeaerioM
OrHECTOMNKOCTY;

o NpMMeHeHne cpeacTB aHTUKOPPO3NOHHOW 3aLUNTbI;

. obecneuyeHne o6bekTa CpeAcTBaMM KOHTPOMS 3a 3ara3oBaHHOCTbIO;

. npMMeHeHve annapartoB, npubopoB M obopyaoBaHWs B COOTBETCTBMM TpeboBaHUAM,

npeabaBndaeMbliM K 06'beKTaM, KaTteropuposaHHbIM Mo B3pb|BOI‘IO)KapHOI7I OonacHoCT™M u
knaccy 30H no Mny3.

MeponpuaTtua no npeaynpexaeHuio Ypes3BbiYalHbIX CUTyaUun
TEeXHOreHHOro xapakrepa

Ha cnyyan BO3HMKHOBEHWUS YpesBblyaHbIX CUTYaLWA, 3KCNNyaTaLMoHHBIM MepcoHaromMm OSmKeH
ObITb pa3paboTaH NnaH NUKBMAALMU BO3MOXHbIX aBapui, B KOTOPOM, C YY4ETOM CrneumdunyHbIX
yCroBui, npegycMaTpuBaloTCa onepaTMBHblE [EWCTBUSA MNepcoHana no rfokanusauun u
nocneayoLwen nuKksBMaaumm aBapunHbIX CUTyauni.

I'Ipm BO3HUKHOBEHUN I'IpOVI3BOD,CTBeHHOl7I aBapun OTBETCTBEHHbIE pa6OTHI/IKI/I Fpamp,aHCKoﬂ
O60pOHbI 00bekTa HeMeaneHHO  AOSKHbI OopraHu3oBaTb oOnoselleHne un 3Bakyauuto
SKCnyaTauyMOHHOIoO nepcoHarna, a Takke nud, I'IpM6bIBLLII/IX Ha TeppuTopurd MeCTopOoXAeHUdA
«TeHrn3» n He ABNAOLLNXCA 3KcryaTtauyMOHHbIM nNepCcoHarioM MeCTopOXOAEeHUA.

OCHOBHbIMM OMacHbIMK (baKTopaMI/l, C y4eTOM OTKa30B O60py,EI,OBaHI/IF|, BO3MOXHbIX OLUMOOYHbIX
DencTBum nepcoHana ”n BHELWHUX BO34ENCTBUN, Ha paccmMmaTpmuBaeMblX COOPYXEHUAX MOryT
ABNATbCA:

. OBWKyLLMIACS aBTOMOBUIbHBINA TPAHCMNOPT;
. YenoBeueckuii haktop (HapyLeHne TEXHONOMMM XpaHeHNs BELLECTB U T.4.);
. HeucnpaBHoe anekTpoobopyaoBaHue.

Meponpuatusa no npegynpexaeHno YpesBbl4aMHbIX CUTyaLUn
NnpUpoaAHOro xapakrepa

Puck BO3HWKHOBEHMS ‘-Ipe3BbI‘-Ial71HbIX CI/ITyaLI,Mﬁ onpegendeTca He TOJIbKO TeXHUYEeCKUMU
XapaKkTepuctnkamm npeanpuaTmnda, Ho U pearibHO BO3MOXHbIMU NPUpPOAHbIMU NMpoLeccaMn, TakKnumum
Kak:
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3 3emneTpsaceHus;

. YparaHbl, NbiribHble Oypu;

. OneKTpUYeckoro paspsiga MoMHUIA;

. O6nepeHeHne aBTOMOBUNBHBLIX AOPOr B 3MMHEE BpeMs.

06 yrpose Bo3HukHOBeHUSA YC pykoBoasLmm coctas (HavanbHuk TO) onoselaeTcst onepaTtuBHbIM
OexypHelM obnactHoro [enaptameHta no YpesBbldanHbiM - cuTyauusm. [locnegytouiee
OMnoBeLLEHNe nepcoHana OCYLECTBRSETCS NO paHee pa3paboTaHHOW cxeme onoselleHus. B
Hepaboyee BpeMsi ONoBeLLeHMe PYKOBOASLLIErO COCTaBa OCYLLECTBNAETCH COTPYAHUKAaMU OXPaHsbl.
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20 NMPUNOXEHUA

° 3agaHne Ha NpoeKkTMpoBaHne
° MacnopT npoekTa
° JlnueHsus ILF

Page 70 of 127



015-0000-RGL-RAP-20123-01 Revision / Pegakums: U01

1 GENERAL

1.1 Introduction

The purpose of this documentation package is to submit information to the state regulatory
authorities for approval as per the established procedure and obtain a construction and installation
permit according to SN RK 1.03-00-2022.

The Detailed Design provides for additional storage capacities for spent caustic to replace the
existing CTF T-1 and T-3 tanks, which were decommissioned in May 2021.

The project scope includes KTL Spent Caustic System Upgrade which shall ensure the process
reliability.

KTL Spent Caustic System Upgrade Project provides for installation of the main structures as
follows:

. Steel vertical cylindrical tank V=3000 m3;
. Pump shelter;

. Buffer tank V=5 m3;

. Drain tank V=25 m3.

The construction site is located at the existing KTL-1 plant area, to the east from the waste caustic
recovery area of the DMC-1 unit of the Tengiz field.

The project is developed in compliance with requirements of effective RK technical regulatory
documents, TCO Specifications and Safety Instructions, which ensure safe operation of the
designed facility.

1.2 Information about the Facility Location

The construction site is located in Zhylyoi district of Atyrau region, at the Tengiz field. The Tengiz
field belongs to the Caspian Oil and Gas Province. The Tengiz local airlines airport is located near
the field.

Zhylyoi district is located in the south-east of Atyrau region. The administrative center of the district
is the city of Kulsary, located at a distance of 110 km from the Tengiz field. Travel is carried out by
the asphalt road R-110 (Kulsary-Sarykamys) and by rail connecting Kulsary and the Tengiz field.
The administrative center of the region is the city of Atyrau, which is located about 400 km from the
designed facility. Travel is carried out by asphalt roads R-110, R-110, A-27 and by rail, as well as
by special air flights.

1.3 Basis for the Project Development

The basis for the project development is:

. Master Service Agreement for Engineering Service CW1729988 (MSA), Frame Agreement
between TCO and ILF signed on April 2019 and came into effect November 22, 2019.

. Terms of Reference for Design CP-22-3011 “KTL Caustic Water System Upgrade”
considering the requirements of codes and standards effective in RK.

. Geotechnical and topographical surveys were performed by CaspiMunaiGas Research
and Design Institute JSC in December 2022.

The purpose of this project is to develop a package of documents for the construction of the
designed facilities for spent caustic storage.

1.4 Project Summary

The site to the east of the DMC-1 unit has been selected as a suitable location for the designed
facilities.
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The tank of 3000 m3 is provided for temporary storage of spent caustic from the KTL, CTF facilities,
and the SGP and 3GP Plants for 6 months, since the Caustic Neutralization Unit operates only in
the warm season.

In normal operation, the KTL caustic water system is operated without the need to treat additional
volumes of caustic in the Caustic Neutralization Unit. In the operation of KTL systems may occur
processes of caustic solutions contamination in DMC areas.

The existing spent caustic buffer tank T-13 does not have sufficient volume for temporary storage
of waste caustic. Earlier the tanks T-2 and T-3 of the CTF area were used for this purpose, but
these tanks were decommissioned in May 2021 based on the inspection data. Due to
commissioning of the 3GP Plant and taking into account the high concentration of sulphides that is
not incompatible with KTL DMC process, a need has emerged to dispose additional volume of spent
caustic.

Transportation of caustic from the 3GP Plant is provided by special vehicles.

The spent caustic tank is designed to be equipped with an oil skimmer to remove filming oil that
may be present in spent caustic. To this end, the project provides for the installation of a buffer tank
for collecting filming oil and a pump for subsequent pumping into the DMC process. The project
also provides for the installation of an underground receiving tank with two pumps, which acts as a
drain tank. An unloading platform for a tank truck is located next to the receiving tank.

Spent caustic of the Base Business (existing facilities) and the 3GP Plant with a pH level of 12-13
is sent from the designed tank T-026 to the existing Caustic Neutralization Unit. The caustic
neutralization process takes place in the presence of an aqueous solution of hydrochloric acid (36
wt. %).

The production capacity of the Caustic Neutralization Unit allows to neutralize spent caustic from
the 3GP Plant, without modifications of the existing process flow of the unit. The annual volume of
spent caustic from the 3GP Plant is 2455 t/year.

The main product of the Caustic Neutralization Unit is the neutralized solution. A by-product of the
neutralization process is the neutralization gas. During the caustic neutralization process,
mercaptans and hydrogen sulfide can be released. The neutralization gas is supplied to the Y-
1504A/B thermal oxidizers of the existing DMC unit for safe disposal by incineration.

Given the content of sodium sulfides up to 11% (wt.) in the 3GP spent caustic, it is planned to
control the pH of the neutralized solution at 8.5 at the Caustic Neutralization Unit in order to
eliminate the release of hydrogen sulfide in the neutralization tank F-0331, and sulfur dioxide (SO2)
emissions from thermal oxidizers Y-1504A/B of the DMC unit. Due to the absence of mercaptides
in the 3GP spent caustic, the formation of mercaptans in the composition of the neutralization gas
is excluded. The composition of the 3GP spent caustic is shown in Tables 1.4.1-1.4.2.

3GP Spent Caustic Composition (without Mono-Ethanolamine)

Table 1.4.1

No. Substance [O/C: ,Or:]:)?:\:v]
1 Sodium methanethiolate CH3SNa (% 0

wt.)
2 Sodium sulfide Naz2S (% wt.) 4.52
3 Sodium hydrosulfide (% wt.) 4.3
4 Sodium hydroxide NaOH (% wt.) 0
5 Undissolved oil (% wt.) <1
6 MEROX Catalyst (ppmw) 0-200
7 Water ~90
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3GP Spent Caustic Composition (with Mono-Ethanolamine)

Table 1.4.2
No. Substance [(?A)c,)?)ts:"ntw]
1 Sodium methanethiolate CHsSNa (% wt.) 0
2 Sodium sulfide NazS (% wt.) 5.59
3 Sodium hydrosulfide (% wt.) 5.32
4 Sodium hydroxide NaOH (% wt.) 0
5 Undissolved oil (% wt.) <1
6 Mono-Ethanolamine (% wt.) 2.8
7 Diethanol carbamide (% wt.) 5.6
8 MEROX Catalyst (ppmw) 0-200
9 Water ~80

In normal operation, the neutralized solution after the neutralization of the 3GP spent caustic in the
amount of about 2624 t/year from the Caustic Neutralization Unit is supplied to the receiving tanks
T-016/T-019 of the existing Wastewater Injection Unit (“White Elephant”) for settling and
subsequent injection into the formation through injection wells.

The neutralized solution is pumped to the KTL treatment facilities (K3 sewerage system) only if the
hydrocarbon content in the neutralized solution is higher than the permissible concentration
provided for pumping to the White Elephant Unit.

The high content of sodium sulfides in the neutralized solution can negatively impact the
performance of injection wells. However, the neutralized solution after the 3GP spent caustic
neutralization will be mixed with wastewater streams, coming from the Base Business facilities, in
the receiving tanks T-016/T-019 of the Wastewater Injection Unit to reduce the total concentration
of sodium sulfides. In addition, the determination of the optimal time for settling wastewater in tanks
T-016/T-019 will reduce the risk of injection wells plugging.

The current equipment (infrastructure) of the Wastewater Injection Unit allows to receive the
neutralized solution after of the 3GP spent caustic neutralization without any modifications of the
existing process flow of the plant.
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STATE STANDARDS AND CODES

Document No.:

Title

SN RK 1.02-03-2022

Procedure for the Development, Coordination, Approval and Composition
of the Project Documentation for Construction (as amended on 12.01.2023)

SP RK 1.03-101-2013

Duration of the Construction and Pre-Construction Work in the Construction
of Enterprises, Buildings and Structures Part I. (as amended on
06.11.2019).

SN RK 1.03-00-2022

Construction Operations. Organization of Construction of the Enterprises,
Buildings and Structures

SP RK 2.04-01-2017

Construction climatology (as amended on 01.04.2019)

SN RK 1.03-05-2011

Occupational Safety and Health Protection in Construction Industry

SP RK 1.03-106-2012

Occupational safety and health in construction (as amended and revised on
20.12.2020)

ST RK 1357-2005

Pressure Vessels

SN RK 2.01-01-2013

Corrosion Protection of Building Structures

SP RK 2.01-101-2013

Corrosion protection of building structures (as amended on 01,08.2018)

PUE RK 2015

Regulations for Electric Installations (PUE) (as amended on 22.02.2022)

SP RK 2.02-101-2014

Fire safety for Buildings and Structures (as amended on 27.11.2019)

SN RK 4.04-07-2019

Electric Devices

SP RK 4.04.-107-2013

Electric Devices

SN RK 2.04-01-2011

Natural and Artificial Lighting

SP RK 2.04-104-2012

Daylight and Artificial Lighting (as amended and revised on 12.08.2021)

SP RK 2.04-103-2013

Lightning for Buildings and Structures (as amended and revised on
06.11.2019)

SN 357-77

Instructions for the Design of Power and Lighting Equipment of Industrial
Enterprises

SN 174-75

Instructions for the Design of Power Supply Systems for Industrial
Enterprises (with amendments and revisions as of 06/28/1984)

SP RK 3.01-103-2012

Plot Plans of Industrial Enterprises (as amended on 06.11.2019).

SN RK 3.01-01-2011

Plot Plans of Industrial Enterprises

SN RK 5.01-01-2013

Earthworks, Base and Foundations

SN RK 5.01-02-2013

Buildings and Structures Base
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SP RK 3.05-103-2014

Process Equipment and Process Pipelines

SP RK 4.01-103-2013

External Networks and Water Supply and Sewer Facilities
(as revised on 05.03.2016)

SN RK 4.01-03-2011

Water Disposal External Networks and Facilities
(as amended and revised as of 29.12.2021)

SNiP RK 4.01-02-2009

Water Supply External Networks and Facilities (as amended on 13.06.2017)

Technical Regulation
No. 405 dated
17.08.2021

General Requirements for Fire Safety (as amended on 14.10.2022)

Order No.55 of the RK
Minister for Emergency
Situations dated
21.02.2022

Fire Safety Rules (as amended on 19.02.2022)

SN RK 5.03-07-2013

Bearing and Enclosing Structures

SP RK 2.02-106-2019

Design of Fire Safety Systems for Tengizchevroil Facilities

SN RK 4.02-03-2012

Automation Systems

SP RK 4.02-103-2012

Automation Systems

RK Labour Code (as amended and revised as of 04.09.2022)

RK Law dated 11.04.2014 No.188-V On Civil Protection (as amended and
revised as of 28.02.2023)

Order of the RK Minister
of Internal Affairs dated
October 24, 2014 No.
732

On Approval of the Scope and Content of Civil Defense Engineering and
Technical Measures (as amended as of 13.12.2019)

Law of the Republic of
Kazakhstan No. 242-lI
dated July 16, 2011

On the Architectural, City Planning and Construction Activities in the
Republic of Kazakhstan (as amended and revised as of 07.03.2023)

Resolution of the RK
Government dated April
12, 2021 No. 234

On Approval of the Rules and Criteria for Classifying Facilities as Vulnerable
to Terrorism

Decree of the RK
Government No.305
dated May 06, 2021

On Approval of Requirements for the Organization of Anti-Terrorist
Protection of Facilities Vulnerable to Terrorism

Order from the RK
Minister for Investments
and Development
No0.355 dated
December 30, 2014

Rules for Ensuring Industrial Safety for Hazardous Production Facilities in
Oil and Gas Industries. (as amended and revised on 15.01.2023);

Order of the RK Minister
for Investments and
Development dated
December 30, 2014 No.
358

On approval of the Rules for Ensuring Industrial Safety in the Operation of
Pressure Equipment" (as amended as of 26.03.2023)

Order of the RK Minister
for Emergency

On approval of the Rules for Ensuring Industrial Safety in the Operation and
Repair of Tanks for Oil and Oil Products
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Situations dated June
15, 2021 No. 286

Order of the RK Minister
for National Economy
dated February 28,
2015 No. 165

On approval of the Rules to Assign Buildings and Structures to Technically
and (or) Technologically Complex Facilities (as amended and revised as of

14.02.2023)

Order of the RK Minister
of Health dated
16.06.2021 Ne KP ICM-
49 On Approval of the
Sanitary Rules

Sanitary and Epidemiological Requirements to the Conditions of Work and
Consumer Services during the Construction, Reconstruction, Repair and
Commissioning of Construction Facilities. (as amended on 22.04.2023)

Approved by order of
the RK Minister of
Health dated February
20, 2023 No. 26.

Sanitary and Epidemiological Requirements for Water Sources, Places of
Water Intake for Household and Potable Purposes, Household and Potable
Water Supply and Places of Cultural and Household Water Use and Safety

of Water Bodies

INTERNATIONAL STANDARDS AND REGULATIONS

ASME B31.3 Process Piping N/A

AWS D1.1 Structural Welding Code N/A
Pressure Testing of Steel Pipelines for the

APIRP 1110 Transportation of Gas, Petroleum Gas, Hazardous N/A
Liquids, Highly Volatile Liquids or Carbon Dioxide

ASME Sec VIl Div.1 Boiler and Pressure Vessel Code- Pressure Vessels N/A

API 615 Sound Control of Mechanical Equipment N/A

ASME/ANSI B16.5 Pipe Flanges and Flanged Fittings N/A

ASME Section IX Boﬂeir.anq Pressure Vessel Code - Welding and Brazing N/A
Quialifications

ISO-9001 Quality Management Systems N/A

ISO-14001 Environmental Management N/A
Petroleum and Natural Gas Industries Materials for Use

NACE MR0175 in H2S-Containing Environments in Oil and Gas
Production

IEC 60364 Low-Voltage Electrical Installations

API 650 Steel Tanks for Oil Storage

API 610 Centrifugal Pumps for Petroleum, Petrochemical and

Natural Gas Industries

PROJECT AND STANDARD SPECIFICATIONS, DESIGN

MANUALS

Document No.: Title Rev No.
ELC-DU-5135-TCO General Electrical Design for Onshore Facilities uos
uo1

ELC-SU-5136-TCO

Electric Heat Tracing Systems
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ELC-SU-1675-TCO Installation of Electrical Facilities u02
60-0000-J-SPE-0008 Fire & Gas Specification 1
015-0000-ITM-SPE- Numbering and Coding Requirements uo2
TCO-000-00002-01

.?.1(:5008885%'03%3 Instrument Numbering and Coding Co4
015-0000-ITM-SPE- Numbering and Coding Requirements for Electrical C04
TCO-000-00002-03 Equipment

ICM-DU-6003-TCO Control and Measurement Fundamentals SE
ICM-DU-5080-TCO Temperature Measurement Criteria Uo4
ICM-DU-5076-TCO Pressure Measurement Criteria uo3
ICM-DU-5088-TCO Emergency Alarm Systems Design 2
ICM-DU-5144-TCO ?szlss) of Design for the Process Automation System 1
ICM-DU-5253-TCO P&IDs / PFDs and Materials Selection Diagrams 2
ICM-PU-5164-TCO Control Objective Analysis 2
ICM-PU-5165-TCO Emergency Alarm Tasks Analysis 0
ICM-PU-5139-TCO :rr:::;alilr;aqté?qrt\ét:gi?ection, testing and commissioning of 3E
ICM-PU-5171-TCO Safety Objective Analysis / Process Hazard Analysis OE1
ICM-DU-6025-TCO Automatic Security Systems 2
ICM-DU-6036-TCO Fire and Gas Systems 3
FPM-DU-1501-TCO Fire and Gas Detector location requirements 1
ICM-SU-1107-TCO Programmable Logic Controller 1
ICM-SU-1348-TCO Instrumentation Control Panels uo3
ICM-SU-4929-TCO Instrumentation for Block Equipment 1E1
ICM-SU-6203-TCO Fire and Gas Detectors uo1
FRS-DU-5267-TCO Emergency Shutdown and Pressure Safety Valves 2
ICM-SU-5117-TCO Instrumentation Junction Boxes OE2
ICM-SU-5203-TCO PCS third party interface communication 1
CIV-DU-5009-TCO Design Criteria for Buildings and Structures uo3
CIV-DU-5240-TCO Design Criteria in Construction uo2
CIV-SU-850-TCO Reinforced and Unreinforced Concrete uo1
CIV-SU-398-TCO (I;?rt]);irc?gggso(;‘f g/ltztgl Structures from Structural and UO4E
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Coding of Tags/Numbers of the F&G Equipment, 10
J-ST-2095 Instrumentation (and Automation) and Electrical
Equipment, installed Upstream the 3GP Plant
J-ST-6189 Fire and Gas Layout. Legend and General Notes. 5
PIM-SU-2505-TCO Piping Fabrication. For Onshore Facilities uo2
PIM-DU-5093-TCO Propg;s Unit and Offsite Facility Layout For Onshore 0
Facilities
PIM-SU-5104-TCO Procurement of Valve. For Onshore Facilities 4
PIM-SU-5209-TCO Flangg Gaskets and Bolt Connections For Onshore UO3E
Facilities
PIM-SU-3541-TCO Hydrotesting of Onshore Piping Systems 2
oL i Laying of Underground Fire Water Pipelines Made of 1
PIM-PU-5124-TCO High-Density Polyethylene (HDPE)
PIM-DU-5138-TCO Piping Design. For Onshore Facilities 4
PIM-DU-5153-TCO Pipe Support Design. For Onshore Facilities 1
PIM-SU-5112-TCO Piping Material Classes. For Onshore Facilities 4
FPM-SU-5141-TCO Water Fire Fighting System Calculation 1
J-ST-6216 Technical Standards. Instrument Loop Diagram Valve 2
Stroke Partial Testing HIMA Area
0-ST-2009 Em_ergency Shutdown and Depressurization 4
Philosophy
L-ST-2009 Specifications for Supplied Pipes, Fittings and Flanges 9
L-ST-2014 Tie-ins to Piping System 2
L-ST-2029 Supplied Gaskets 4E
L-ST-2030 Requirements for the Procurement of Bolting 2
Connections
L-ST-2033 Onsite Piping Materials Traceability 1
L-ST-2056 Detailed Specification of Pipelines by Classes 7
L-ST-6077 Pipe Support Details - Pipe Support Selection Table 0
A-ST-2008 Design Initial Data 2
P-ST-6004 Earthing Philosophy. Cables and control systems 1
P-ST-6014 Electrical Installation Standard. Marking of Cables and 1
Conductors
P-ST-6041 Electrical Installation Standard. Direct Buried Cable 1
Trench
S-ST-6002-01, 02 Site Modernization. Material Specifications - Roads 0
and Paving
W-ST-2011 Specification for Piping Welding and NDT 2
W-ST-2021 0

Determination of Wet Hydrogen (“Acid”) Environment
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W-ST-2025 Process Equipment Piping, Welding, Post-Weld Heat 1
Treatment and Non-Destructive Testing

COM-SU-4743-TCO External Coating. For Onshore Facilities Uo4

COM-SU-5191-TCO Coating Systems. For Onshore Facilities SE

SID-SU-5106-TCO Safety in Design Manual 3

IRM-SU-1381-TCO Eziar:ségzulation for Hot Pipelines, Vessels and Heat uo3

X-000-L-PRO-0001 TCO Facilities Engineering Procedures 3

5 TERMINOLOGY - DEFINITIONS AND ABBREVIATIONS

Words and expressions established as defined below will apply throughout this document.
COMPANY is TENGIZCHEVROIL also known as TCO.

CONTRACTOR is ILF Consulting Engineers Kazakhstan also known as ILF.
The WORKS are considered all tasks identified or implied, as the responsibility of CONTRACTOR, in this

document.

Additional words and expressions are defined as follows for this document:

Abbreviation Definition
RoK Republic of Kazakhstan
SCRUM Methodology for Developing, Delivering and Supporting Projects and Products.
BoD Basis of Design
FEED Front-End Engineering and Design
JP Job Package
LLI Long Lead Items
MTO Material Take Off
SEQ Site Engineering Query
SN Construction Regulations of the Republic of Kazakhstan
SP Code of Regulations of the Republic of Kazakhstan
SOwW Scope of Work
AFD Approved for Design
SID Safety in Design
P&ID Piping and Instrumentation Diagram
IFC Issued for Comments
CTR Cost, Time and Resources
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Abbreviation

Definition

CTF Crude Tank Farm

3GP 3rd Generation Plant

KTL Complex Technological Line

BP Business Partners

MEP Mechanical, Electrical, Piping

DCC Documentation Control Center
GOST State Standard
HOLD Hold Item

TBC To be confirmed

TBD To be discussed

BL Battery Limit

A Ampere

AC Alternating Current

CT Current Transformer
EEDC Electrical Engineering Design Criteria

FR Fire Retardant

HDP High-Density Polyethylene

Hz Hertz

IAC Internal Arc Class

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronic Engineers

IED Intelligent Electronic Device

le] Input/Output

IP Ingress Protection

IPB Isolated Phase Busduct

kA kiloampere

kv kilovolt

kVA kilovolt-ampere

kw kilowatt
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Abbreviation

Definition

LED Light Emitting Diode
LCF Load Capacity Factor
LV Low Voltage (< 1000 Volt)
MCC Motor Control Center (LV Integrated Switchgear)
MCCB Moulded Case Circuit-Breaker
MOV Metal Oxide Varistor
MVA Mega-Volt-Ampere
NER Neutral Earthing Resistor
OHS Occupational Health and Safety
ONAF Oil Natural, Air Forced
ONAN Oil Natural, Air Natural
PE Protective Earth
N+PE Protective Earth and Neutral
PLC Programmable Logic Controller
PPE Personal Protective Equipment
PvC Polyvinyl Chloride
SCPD Short Circuit Protective Device
SAC Steel Armored Conductor
\Y Volt
VT Voltage Transformer
XLPE Cross-linked Polyethylene
CMS Carbon Molecular Sieve
PSA Pressure Swing Adsorber
Cv Valve Flow Coefficient

STANDARD APPLICABILITY

The Project is developed according to the TCO specifications. All deviations from applicable TCO
specification will be discussed separately. Chevron specifications will be used if TCO specifications
are not available for some specific cases. The Project complies with applicable RoK standards.
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UNITS OF MEASUREMENT

All technical data are presented in the International System of Units (Sl). The Project units of
measurements are indicated in full compliance with the requirements of A-ST-2008 Basic
Engineering Design Data.
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CONSTRUCTION MANAGEMENT

General Work Requirements

This section (Construction Management Plan (CMP)) is developed as a separate document and
will be submitted to the appropriate authorities for comprehensive extradepartmental expertise. This
section is developed based on the approved design documentation.

The total construction period is 21 months (from April 2023 to December 2024).

The facility is technologically complex, the level of responsibility is | - increased.

Requirements for Supplied Construction Materials, Items and
Structures

The awarded Construction Contractor shall be responsible for the compliance with the regulatory
requirements on health, environmental protection and safety of construction for surrounding areas
and the population applicable in the Republic of Kazakhstan, as well as for the fulfillment of various
administrative requirements established by these regulations and other applicable regulatory
documents or the terms of construction approval during the entire construction period.

The Contractor shall keep the construction site clean. Household waste and construction debris are
to be timely removed when and as established by TCO safety regulations. The Contractors shall
comply with TCO safety regulations during work performance, and this will be checked during
regular audits.

Job sites, as well as temporary walkways shall be illuminated in accordance with SP RK 1.03-106-
2012.

Operating Control for Construction and Installation Work

Sufficient free space is provided at the construction site for initial installation and subsequent
maintenance of the equipment to be installed and existing equipment. Appropriate dimensions shall
meet the recommendations of the Vendor and the requirements of the Company’s Safety in Design
Manual.

Intermediate Compliance Assessment

Unless otherwise specified in the contractual documentation, the Quality Control (QC) system shall
be in implemented to verify or ensure that the works performed under the contract comply with the
requirements of these specifications and contractual documents.

The Author’s Supervision engineer is the Client’'s authorized representative responsible for the
technical design, quality and performance of construction works, structures, foundations, materials
and devices described in the contractual documents. The Author's Supervision engineer shall be
qualified in a discipline required to perform the works described in the contractual documents.

As-built Documentation

During the construction process, the Contractors develops as-built documentation reflecting the
actual implementation of design solutions and actual layouts of structures and their elements at all
stages of works as certain phases of work are completed.

The obligation to develop, the content and forms of specific as-built documents are established by
the requirements hereof, other applicable regulatory documents, the contract and the project.

As-built documentation (according to SN RK 1.03-00-2022) includes the following:
. as-built layouts of the structures;

. general work log and special work logs filled in during the entire period of construction and
installation works;

. utilities acceptance acts with the acceptance tests protocols attached, if required;
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. detailed construction drawings with red line mark-ups and notes on the conformity of as-
built works to these drawings (taking into account all mark-ups), made by the persons
responsible for the construction and installation works;

. other documents, which reflect the actual implementation of design solutions at the
discretion of construction participants, taking into account specifics of such
implementation.

Each document in the as-built package is signed by the documents originator responsible for its
accuracy. The documents, which assess the compliance of the works performed is also signed by
the persons responsible for execution of these works.

As-built documentation executed as per established procedure is submitted by the Contractor and
handed over to the Client prior to turnover of the works and the facility. Then the design company
issues as-built documentation in electronic format and submits it to the DCC of the TCO Engineering
Department.

Completed facilities are accepted for operation in accordance with the RK Law dated July 16, 2001
No. 242-1l On Architectural, Town Planning and Construction Activities in the Republic of
Kazakhstan (as amended and revised as of 07.03.2023).
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The main climatic parameters of the work area are shown below based on the characteristics of the
meteorological station in Kulsary of the year 2021. Meteorological data are presented on the basis
of letter No. 44 dated February 2, 2022, issued by the Kazhydromet RSE Branch in Atyrau Region.

The main climatic parameters of the construction site are shown in Table 9.1.1:

The soils are solonchak and gray earth, takyrs are also common. Dominant plant species are

feather grass, wormwood, etc.

During the field work, various types of insects were observed throughout the site, including mites,
spiders, snakes. Animals such as foxes, wolves, hares, etc. are found in the region. As well as

such varieties of water birds as geese, ducks and other birds.

The Main Climatic Parameters of the Construction Site

Table 9.1.1

Parameter Characteristics
Annual average ambient air temperature +10.6°
Absolute minimum ambient temperature -36.2°
Absolute maximum ambient temperature +44.7°
Annual average wind speed 4.1 m/sec
Wind area \%
Wind speed with repeatability once in 5 years 23 m/sec
Wind speed with repeatability once in 10 years 25 m/sec
Wind speed with repeatability once in 20 years 28 m/sec
Ice-formation area I
Standard thickness of the ice wall with repeatability once in 25 years 15.4 mm
Annual average absolute air humidity 6,9«Pa
Annual average relative air humidity 55%
Annual average precipitation 152 mm
- during cold period 65 mm
- during warm period 87 mm
Maximum snow cover thickness 26 sm
Standard depth of soil freezing
- for loams and clays 1.026 m
- for sandy loams, fine and silty sands 1.249m
- for gravel sands, coarse and medium sands - 1.338 m
- for coarse debris soils 1.517 m
Climatic region of construction v
Climatic sub-region A/
Road building climatic zone \%
Seismicity of the area 6 points

Site Terrain

The site terrain represents flat plain with absolute elevation from minus 24.5 m to minus 24.65 m.

The general slight slope of the terrain is in the western and south-western directions towards the

Caspian Sea.
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Geological Structure and Hydrogeological Conditions

Geological Structure

Soils formed as a result of the natural and historical process of area formation are divided into 3
genetic stratigraphic sequences of unlithified deposits, which characteristics are shown below (from
top to bottom).

. The man-made soil tgQ4 (backfill) has been distinguished by separate genetic stratigraphic
sequence. The backfill mainly consists of inequigranular sand and loamy sand of yellowish-
brown color, with inclusion of crushed stone in the interval of 1.0m from soil surface. The
soil is backfilled and compacted. Backfill thickness is ranged from 1.40 to 1.60 m.

First Sequence: Unlithified deposits of the Holocene (Novo-Caspian) age of marine genesis-
mQ4nk. Represented by light sandy, high-plastic loam (EGE-1).

. Light sandy loam (EGE-1) of greenish-gray and yellowish-brown color, high-plastic flow,
calcareous, slightly gypsified with interlayers and shallow lenses of sand. The soil of
medium level of salinity contains a small amount of carbonate. Thixotropic properties can
be observed under dynamic loads. In terms of its physical and mechanical characteristics,
the soil belongs to the group of weak water-bearing clay soils. Undrained shear strength
of the soil is ranged from 19 to 139kPa, average value is 57kPa, which corresponds to the
average strength of the soil. The EGE thickness varies from 1.50 to 3.00 m.

Second Seguence: Unlithified deposits of the Upper Pleistocene (Khvalynian) age of marine
genesis - mQ3hv. They are ubiquitously distributed and lay under deposits of the first sequence.

. The sand is fine (EGE-2) of gray, yellowish-gray and yellowish-brown color, water-bearing,
of medium bulk density. The soil of medium level of salinity, slightly gypsified, and contains
a small amount of carbonate. The thickness of the sand is distinguished by facies
heterogeneity: it is characterized by unsystematic (random) interlayering of facies varieties
from silty varieties to medium sands. According to Section 4 of GOST 20522-2012 and
based on the summarized classification characteristics, the sand thickness was
characterized as fine sand (EGE-3), which is part of the Mechanical Earth Model of the
facility. Penetration tests number is from 19 to 51 blows, medium value is 33.5 blows. The
EGE thickness varies from 1.50 to 4.80 m.

. Sandy loam (EGE-3) of grey, greenish-grey, greenish-brown and yellowish-grey color, with
soft consistency. The soil of medium saline, moderately gypsified, contains a small amount
of carbonate. Undrained soil strength is from 36 to 38kPa, average 37kPa. Penetration
number is 17 blows. Layer thickness is 2.2 m - 4.60 m

Third Sequence: Unlithified deposits of the Middle Pleistocene (Khazarian) age of marine genesis
— mQ2hz. Distributed ubiquitously and lay under deposits of the second sequence.

. Light silty clay (EGE-4), brown, hard consistency, calcareous, moderately gypsified,
average level of salinity. It has low swelling properties. Undrained soil strength is from 74
to 250kPa, average value is 191kPa, which corresponds to very high strength. Soils are
weakly cemented at the bottom of the layer. The EGE thickness is from 3.10 to 5.90 m,
the cemented layer thickness is from 0.90 to 2.20 m. The number of penetration testing is
> 50 blows.

. Sandy loam (EGE-5) of light-grey, greenish-brown color, solid consistency, average level
of salinity, moderately gypsified, contains a small amount of carbonate. Undrained soil
strength is from 26 to 250kPa, average value is 149kPa, which corresponds to high
strength. Dynamic penetration test is from 25 to 50 blows, average number of blows is 49.
The EGE thickness varies from 5.80 to 8.80 m.

. Silty clay loam (EGE-6) of brown color, solid consistency. The soil is slightly gypsified, with
average level of salinity and contains a small amount of carbonate. Undrained soil strength
is from 179 to 250kPa, average value is 238 kPa, which corresponds to very high strength.
The EGE thickness varies from 0.90 to 5.80 m.

Detailed descriptions of soils, their physical, mechanical and chemical properties are described in
Chapter 6 of the Geotechnical Investigation Report 010-0031-AAA-RPT-20003-01.
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Hydrogeological Conditions

In recent decades, due to the intensive industrial and economic development of the Caspian region,
the artificial flooding of the territory is considered as the increasingly significant source of aquifer
supply associated with the leakage of large volumes of water from damaged engineering networks
and other water-using facilities within large industrial zones, oilfield zones, household facilities,
unregulated wastewater discharge, irrigation of vegetation, etc. This phenomenon is associated
with a significant increase in ground water level (GWL), its decreased mineralization, and a
deterioration in the geological terrain and environment. The occurrence of a water-resistant stratum
in the form of clay soils at a shallow depth can contribute to a rapid increase in GWL and the
formation of a “temporary perched ground water”. Seasonal fluctuation of GWL is 0.50m-0.70m.

A horizon of highly mineralized non-pressure groundwater was opened in the course of
geotechnical investigation works performed on the territory of the investigated area.

Chemical analysis of groundwater samples is shown in Table 9.4.1.

The main values of the dry (dense) residue range from 77.6 g/l to 109.7 g/l, the standard value is
93.3 g/l, which corresponds to the brine group, the weak brine subgroup.

The concentration of hydrogen ions (pH) is 7.13 - 7.80.

Chemical Analysis of Groundwater Samples

Table 9.4.1
Bicarbonate ion (HCOS-), mg/dm?3 mg/dm3 414.80 - 561.2
Sulfate ion content (SO4-) mg/dm3 8,916.40 - 10,822.50
Chloride ion content (Cl-) mg/dm3 40,565.0 - 59,780.0
Calcium ion content (Ca++) mg/dm3 1,400.0 - 2,200.0
Magnesium ion content (Mg++) mg/dm3 3,120.0 - 5,760.0
Sodium plus potassium ion content (Na++)+ K+) Img/dm? 22,893.97 - 30,533.43

According to the total salt content, groundwater has a strong degree of aggressiveness to concrete
W4 - W6, an average degree of aggressiveness to concrete W8 and a weak aggressiveness to
concrete W10 - W12.

Seismicity of the Area

According to SP RK 2.03-30-2017 “Seismic Zoning Maps”:

. according to the general seismic zoning maps GSZ-2475s and GSZ-22475, seismic hazard of
the construction zone - 5 points;
. type of soil conditions according to seismic properties - ll;
. seismic hazard of the construction site (taking into account soil conditions) with the
seismicity of the zone according to the GSZ-247s and GSZ -22475 maps - 6 points;
. there are no unfavorable seismic factors due to geological or topographical conditions.
Note:

The set of maps of general seismic zoning (GSZ) of the territory of the Republic of Kazakhstan
contains:

GSZ-1475 and GSZ-2475 maps, reflecting 10% probability of potential excess of the seismic intensity
values indicated on them during 50-year period (average time intervals between earthquakes of
estimated intensity are 475 years);

GSZ-12475 and GSZ-22475 maps, reflecting 2% probability of potential excess of the seismic intensity
values indicated on them during 50-year period (average time intervals between earthquakes of
estimated intensity are 2475 years).
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Planning Solutions

The scope of the Project “KTL Caustic Water System Upgrade” provides for the installation of the
following facilities:

vertical steel tank, V=3000 m3;

Pump shelter;

Spent caustic drain tank, V=25 m3;

Recovered oil buffer tank, V=5 m3;

Reinforced-concrete dyking;

Tank trucks offloading areas;

Cable / pipe racks;

Relocation and extension of existing fence;

The layout of the designed facilities on the site was made in accordance with the Process Flow
Diagram and with the requirements of the RoK and TCO standards.

Site Grading

In order to protect the surrounding area from spills, the Project provides for fencing the area around
the vertical tank and the buffer tank in the form of cast-in-situ reinforced concrete enclosure. Inside
the dyking, a reinforced concrete lining is provided with a slope of at least 0.3% to drain surface
water and prevent seepage of spill products into the ground. The need for grading and leveling of
the area inside the dyking, at the unloading area and on access roads is confirmed by process
requirements and the results of topographic survey. Type 6F soil from TCO approved quarries is
used for the site preparation and backfilling.

Access Roads

It is planned to change the route of existing roads, i.e. a bypass road (Offsite) and an internal road
from the northern and eastern sides. On the south side of the site, at the tank truck unloading
location, a platform of prefabricated slabs with a slope and a tray for collecting spills is provided.
Around the site, a ring road for fire-fighting trucks is provided by the Project.

Main Indicators Based on the Plot Plan

Table 9.9.1
Indicator Quantity Unit of
Measurement
Built-up area 2,560 m?
Site area 4,000 m?
Land-to-building ratio 64.0 %
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PROCESS SOLUTIONS

Design Input Data

Process Solutions section of the Project was developed in accordance with the Terms of Reference
for Design issued by Tengizchevroil LLP.

The Process Section of the Project was developed in accordance with the regulatory and technical
documentation of the Republic of Kazakhstan and TCO.

Geodetic and geotechnical surveys were carried out by CaspiMunaiGaz R&DI JSC in December
2022.

Current Situation

In normal operation, the KTL Caustic Water System is operated without the need to treat additional
volumes of caustic in the Caustic Neutralization Unit. In the operation of KTL systems may occur
processes of caustic solutions contamination in DMC areas.

Existing buffer spent caustic tank T-13 has no sufficient volume for arrangement of temporary
storage during the cold period. Earlier the CTF tanks T-2 and T-3 were used for this purpose, but
these tanks were decommissioned in May 2021 based on the inspection data. Due to
commissioning of the 3GP Plant and taking into account the high concentration of sulphides that is
not incompatible with KTL DMC process, a heed has emerged to dispose additional volume of spent
caustic.

List of Piping and Instrumentation Diagram
Table 10.2.1

Document No. Title

1-031-B-312-223011

1-031-B-312-223011D P&ID Surge Drum / Spent Caustic Pumps T-1503

010-031-BBB-PID-20001-01 P&ID Caustic Tank T-026

010-031-BBB-PID-20002-01 P&ID Caustic Tank Pumps

X-031-B-5003-223011

X-031-B-5003-223011D P&ID Utilities Interconnections

X-031-B-5006-223011

X-031-B-5006-223011D P&ID Vent Drum 031-F-1521A

X-031-B-5018-223011

X-031-B-5018-223011D P&ID Vent drum 031-F-1521B

1-031-B-313-223011

1-031-B-313-223011D P&ID Instrument and Utility Air

1-031-B-319-223011

1-031-B-319-223011D P&ID Nitrogen System

1-031-B-318-223011

1-031-B-318-223011D P&ID Technical and Potable Water
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X-031-B-5016-223011
X-031-B-5016-223011D

P&ID Exhaust Air System

10.3 Main Technical Solutions

In order to provide additional storage capacities for spent caustic instead of the existing CTF tanks
T-1 and T-3, the Project provides for:

Installation of a steel vertical tank 010-0031-T-026 with a volume of 3000 m3, which will
store spent caustic from the KTL, CTF Base Business and the 3GP Plant for 6 months,
since the Caustic Neutralization Unit is operated only in the warm season due to potential
freezing;

Installation of caustic supply pumps 010-0031-G-001 A/B from the designed tank 010-
0031-T026 to the Caustic Neutralization Unit and further to the White Elephant Wastewater
Injection Unit for injection into wells;

Installation of a buffer tank 010-0031-T-027 with a volume of 5 m3 to receive the recovered
oil from the tank T-026 and pump 010-0031-G-003, to pump the recovered oil back into
the existing Off-spec Oil System;

Installation of a drain tank with a volume of 25 m? for spent caustic, complete with
submersible pumps 010-0031-G-002 A/B for pumping supplied spent caustic back to the
tank 010-0031-T-026;

Connection to the existing spent caustic supply system from the existing pumps 010-0031-
G-24 A/B to the designed tank 010-0031-T-026;

Connection to the existing system of the Caustic Neutralization Unit;

Connection to the existing Off-spec Oil Disposal System.

The area to the east of the Demercaptanization Unit has been approved as a suitable location for
the proposed spent caustic facilities.

The main properties of caustic from the Base Business facilities are described in Table 10.3.1. The
composition of the 3GP spent caustic is shown in Tables 10.3.2-10.3.3.

The Composition of Caustic from the Base Business Facilities

Table 10.3.1
Weight Molar Compos | UoM
No. Formula Description mass mass ition Content
[9/St.m3] [g/mol] [Yowt.] [9/1]
1 H20 Water 1.0 18.02 88.74 887.4
2 |CHsSNa z%‘fri]‘g;‘ethiolate 1.138 70.08 0.02 D.2276
3 NaOH Sodium hydroxide 2.13 39.99 5 106.5
4 NaCl Sodium chloride 2.16 58.44 0.1 2.16
5 Na2CO3 Sodium carbonate 2.54 105.99 0.02 0.508
6 Na2S203 Sodium thiosulfate 1.67 158.11 2.7 45.09
7 Na:SO4 Sodium sulfate 2.66 142.04 2.2 58.52
8 NazS Sodium sulphide 1.856 78.05 0.02 0.3712
o | SPMOCOON | sogium benzoate 15 14411 |12 18.0
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Weight Molar Compos | UoM
No. Formula Description mass mass ition Content

[g/St.m3] [g/mol] [Yowt.] [a/l

Total: 100 1118.8

3GP Spent Caustic Compaosition (with Mono-Ethanolamine)

Table 10.3-2

Composition
No. Formula Description 70% (max)

[%, wt.]
1 CH3SNa Sodium methanethiolate (Y%wt.) 0
2 Na2S Sodium sulphide (%wt.) 5.59
2 NaHS Sodium hydrosulfide (%wt.) 5.32
3 S Sulphur (% wt.) 5.34
4 NaOH Sodium hydroxide (%owt.) 0
5 Undissolved oil (% vol.) <1
6 MEA Mono-Ethanolamine (% wt.) 2.8
7 (NHCH2CH20H)2CO | Diethanol carbamide (% wt.) 5.6
8 MEROX Catalyst MEROX (ppm by weight) 0-200

Specific density (at 38°C) 1.0-1.2
3GP Spent Caustic Composition (without Mono-Ethanolamine)
Table 10.3-3
Composition
No. Formula Description 70% (max)
[%, wt.]

1 CH3SNa Sodium methanethiolate (%owt.) 0
2 Na2S Sodium sulphide (%wt.) 452
3 NaHS Sodium hydrosulfide (Y%owt.) 4.3
4 S Sulphur (% wt.) 4.32
5 NaOH Sodium hydroxide (%owt.) 0
6 Undissolved oil (% vol.) <1
7 MEROX Catalyst MEROX (ppm by weight) 0-200
Specific density (at 38°C) 1.06-1.12
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10.4 Designed Equipment

Spent caustic from the tie-in points TP-002 A/B/C/D, located next to the existing tank T-1503 at the
DMC Unit area, is supplied to the designed tank 010-0031-T-026 with a volume of 3000 m3 by the
existing pumps G-024 A/B and 4” supply piping. Unbalanced caustic water from the CTF will be
stored in the designed spent caustic tank.

The steel vertical tank 010-0031-T-026 with a volume of 3000 m? will store spent caustic from the
KTL, CTF Base Business and from the 3GP Plant for 6 months, since the Caustic Neutralization
Unit is operated only in the warm season due to potential freezing.

The shut-down valve with spring-return pneumatic actuator 010-0311-SDV-052 is installed on the
inlet piping of the designed tank 010-0031-T-026 with manual valves installed before and after it.

Instrumentation required by the Project:

o Level Transmitters;

. Phase Interface Indicator;
. Pressure Transmitter;

. Temperature Transmitter.

To protect the designed tank 010-0031-T-026 from overfilling, the Project considers the shutdown
of the existing pumps G-024A/B, as well as the designed pumps 010-0031-G-002 A/B, by means
of a high process level alarm 015-0311-LAH- 026. Shutdown by means of a low process level alarm
015-0311-LAL-026 to protect the designed caustic supply pumps 010-0031-G-001 A/B is ensured.

The Project considers for automatic protection of the tank from overflow in the event of a potential
failure of the process level gauges. When the fluid high high alarm level 015-0311-LAHH-025 is
reached, the signal to close the automatic valve 015-0311-SDV-052 in the tank, as well as the signal
to stop the existing caustic pumps 010-0031-G-24 A/ B and designed caustic pumps 010-0031-G-
001 A/B are sent. When the fluid low low alarm level 010-0031-LALL-025 is reached, the signal is
sent to stop the designed caustic pumps 010-0031-G-001 A/B.

Spent caustic from the tank 010-0031-T-026 is supplied to the Caustic Neutralization Unit using
centrifugal pumps 010-0031-G-001 A/B.

The designed tank 010-0031-T-026 for spent caustic is equipped with an oil skimmer to remove
filming oil, which may be present in caustic water.

QOil is collected by a float skimmer. The skimmer is an industrial device for the effective removal of
filming oil from the fluid surface (floating layer). The process of collecting filming oil includes the
following operations:

. The surface floating skimmer collects light pollutants from the surface of heavier fluids
(caustic solutions);

. trapped fluid is drained through a flexible tube;
. fluid is discharged through the tank nozzle located on its body;

o after draining the fluid, the skimmer starts the cycle again.

The recovered oil is collected and reused in the process. To do this, the Project provides for the
installation of a buffer tank for collecting oil 010-0031-T-027. The Project also provides for 3
stationary points in the tank wall for recovered oil sampling to take oil samples in case of possible
malfunctions or failure of the oil skimmer.

To ensure the breathing of the tank during filling and emptying operations, the main breathing
equipment completed with a flame arrester is installed on the roof of the tank. Fuel gas is not
expected to be used as gas blanketing in the tank T-026 (not required, given the properties of the
product).

To protect the tank 010-0031-T-026 from overpressure and vacuum, the Project provides for the
installation of two pressure safety valves 015-0311-PVSV-027/028.

To maintain the operating temperature of 45°C in the tank 010-0031-T-026, the Project provides for
the installation of a heating coil inside the tank with low pressure steam supply and low pressure
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condensate discharge. The tie-in into the existing low pressure steam and condensate system is
envisaged at the vent drums 031-F-1521A/B and 031-F-1522 area.

The recovered oil is collected in the buffer tank 010-0031-T-027 and then fed back to the DMC-1
off-spec oil process by means of the pump 010-0031-G-003. The buffer tank is also used to
separate oil from caustic, since the inflow of the 3GP Plant caustic to the DMC-1 off-spec oil
process is unacceptable. In order to determine the presence of caustic in the buffer tank, the Project
considers the determination of the oil-water interface level by the alarm 015-0311-LI-051-2. To
protect against overflow, the shut-down valve with spring-return pneumatic actuator 015-0311-SDV-
055 is installed on the inlet piping of the buffer tank010-0031-T-027 with manual valves installed
before and after it, which, which will close when the high high level 015- 0311-LAHH-050 in the tank
is reached.

When the oil low low alarm level 015-0311-LALL-0500 is reached in the buffer tank, the alarm is
sent to stop the designed oil supply pump 010-0031-G-003. The pump is equipped with an
integrated automatic dry run protection.

To ensure breathing of the buffer tank 010-0031-T-027, breathing equipment completed with a
flame arrester is provided.

To protect the oil buffer tank 010-0031-T-027 from overpressure, the Project provides for the
installation of the pressure safety valve 015-0311-PSV-069.

The Project provides for the installation of the drain tank 010-0031-T-028 for spent caustic
completed with submersible pumps 010-0031-G-002 A/B. Drains from the equipment are
discharged into this tank by a common header, then pumped back to the tank 010-0031-T-026 by
submersible pumps for further treatment, or pumped out by mobile machinery.

To ensure breathing of the drain tank 010-0031-T-028, breathing equipment completed with a flame
arrester is provided.

Utilities:

The project provides for the construction of two utility stations at the designed facilities area (the
first station is located at the area of the designed tank 010-0031-T-026, and the second one at the
area the designed pumping station 010-0031-G-001 A / B) fed by the following utilities:

. Nitrogen:

. Utility Air;

. Utility Water;
. LP Steam;

. LP Condensate Drain.
The Project considers the connection to the existing headers for nitrogen, utility air and utility water
at the battery limit of the existing pipeline rack of the DMC-1 Unit.

Supply of the LP steam and drain of the LP condensate from the tank 010-0031-T-026 are provided
from the designed pipelines.

Instrument air will be supplied to the shutdown valves 015-0311-SDV-052/055/056 and pressure
control valves 015-0311-TV-079, 015-0311-FV-047/048. The connection point is located at the
battery limit of the existing pipeline rack of the DMC-1 Unit, and the laying of the 2” Instrument Air
header is designed.

Designed Pipelines

The Projects considers:

. Connection to the existing spent caustic supply system from the existing pumps G-24 A/B
to the designed tank 010-0031-T-026;

. Connection to the existing system of the Caustic Neutralization Unit;

. Connection to the existing Off-spec Oil Disposal System.

The designed class 150 # connecting piping is laid above ground, thermally insulated and equipped
with the electric heating system, maintaining temperature control as follows:
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o +45/+60°C — for off-spec oil pipeline;
. +25/+60°C — for spent caustic pipeline;
. +5°C - for drain pipeline.
The main spent caustic supply pipeline is the designed 4” 150 # pipeline, which will be tied-in into

the existing pipeline (existing line # 031-CC-357-4-150H05-HCW®60), located next to the existing
tank 031-T-1503.

The designed 3” spent caustic line 150# is pumped by pumps 010-0031-G-001 A/B (010-031-BBB-
PID-20002-01) from the tank 010-0031-T-026 (010-031-BBB- PID-20001-01) to the Caustic
Neutralization Unit and is tied-in into an existing header (existing line # 032-2-CS2014-150H05-
HCW25, see X-031-B-5018-223011).

The designed 2” recovered oil line 150# is pumped by the pump 010-0031-G-003 from the buffer
tank T-027 (010-031-BBB-PID-20002-01) to the existing header 031-2-CS-3003-150H05- HCW60
adjacent to existing pumps G-1521 A/B/C.

Drain lines are connected to the designed header and discharged to the drain tank 010-0031-T-
028. (010-031-BBB-PID-20002-01).

Process Data

Below are the design parameters of the designed equipment.

l. Spent caustic tank 010-0031-T-026, V=3000 m?:

Dimension — @18m x 14.4 (h) m T/T;
Design pressure - 0.02/-0.006 barg;
Design temperature - +40/+75°C.

Il. Caustic supply pumps 010-0031-G-001 A/B:
Discharge pressure - 5.38 bar;
Rated flow - 16-22 m3/ h;
Power - 15.0 kW;
Number of pumps (1-operating, 1-stand-by).

Il Recovered oil buffer tank 010-0031-T-027, V=5 ms3:
Dimension — @1.5m x 3m T/T;
Design Pressure - 3.5 barg;
Design temperature - -40/+90°C.

\2 Recovered oil supply pump 010-0031-G-003:
Discharge pressure - 7.61 bar;
Rated flow - 5/5.5 m3 /h;
Power - 22.0 kW,
Number of pumps (1-operating).

V. Caustic drain tank 010-0031-T-028, V=25 m3:
Dimension — @2.5m x 5m T/T;
Design Pressure - 3.5 barg;
Design temperature - -40/+75°C.

VI. Caustic submersible pumps 010-0031-G-002 A/B:
Discharge pressure - 4.0 bar;
Rated flow - 22/25 m3 /h;
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Power - 11.0 kW;
Number of pumps (1-operating, 1-stand-by).
VII. The design parameters of the designed pipelines are as follows:
Design Pressure (Class 150#) - Max. 17.7 barg, min. 0 barg;
Design temperature (class 150#) - Max 100°C, min. -46°C.

Line Sizing and Hydraulic Calculation

When selecting equipment and pipelines, the following calculations were performed to determine
the basic data:

. Hydraulic calculations;
. Selection of pumping equipment;
. Determination of the SVT volume and tanks.

Hydraulic Calculations:
Hydraulic calculations determined and verified the dimensions of the designed and existing
pipelines used between the designed and existing facilities.
Hydraulic calculations were performed using Honeywell UniSim R490 process simulation software.

Selection of Pumping Equipment:

As a result of hydraulic calculations, the pressure losses of the designed and existing pipelines
were determined, on the basis thereof the requirements for the main discharge pressure for the
designed and existing pumps were defined.

According to the results of hydraulic calculations, the main necessary parameters of the designed
pumps (required discharge pressure and flow rate, NPSHa, diameters of the suction and discharge
nozzles) were determined.

Pumps and their materials are selected taking into account the properties of the fluid (density,
viscosity, corrosiveness).

The diameter of the suction and discharge pipes, fittings and valves are taken as per calculations
based on the water velocity within the limits indicated in Table 10.7-1.

Table 10.7-1.
o ) Fluid velocity in pumping stations pipes, m/s
Pipeline diameter
on the suction line on the discharge line
Up to 250 mm 0.6-1 0.8-2
from 250 to 800 mm 0.8-1.5 1-3
More than 800 mm 1.2-2 1.5-4

Spent Caustic Storage Tank

For the storage of spent caustic, the Project accepted the steel vertical tank in the amount of 1 set,
with a volume of 3000 m3, a diameter of 18.0 m, and a height of 14.4 m. The Project considers
thermal insulation of the tank using mineral wool boards, consisting of long high-temperature
mineral fibers bonded with a thermosetting coupling agent in accordance with ASTM C 612, type Il,
category 2. A cover layer consist of aluminum corrugated sheet with a minimum size of 0.6 mm for
thermal insulation of the tank wall, with a corrugation depth of at least 10 mm, and 0.7mm flat
aluminum sheet for thermal insulation of the tank roof. Thermal insulation sheathing shall comply
with the Client’s drawing (TCO N-ST-6005).

The tank is equipped with: inlet, outlet and overflow nozzles, the skimmer for removing filming oil,
as well as control devices for the current and low low levels in the tank, pressure transmitters,
product temperature indicators with data transfer function (see Instrumentation Section). The tank
breathing is controlled by valves installed on the tank roof.
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The inside of the tank is coated with Belzona 1391S two-component epoxy spray coating (coating
system 11.6.2 as per COM-SU-5191-TCO) to protect equipment operating in immersed conditions
at temperatures up to 110°C against corrosion. Belzona 1391S is solvent free and provides
excellent chemical protection against aqueous solutions, hydrocarbons and process chemicals.

According to the Project, the tank heating with a sectional heater to prevent freezing of the product
is to be used; saturated steam is used as a heat carrier.

Page 96 of 127



015-0000-RGL-RAP-20123-01 Revision / Pegakums: U01

11  PROCESS PIPING

11.1 General Information

The Project will provide for additional capacities for spent caustic storage instead of the CTF tanks
T-1 and T-3 tanks decommissioned in May 2021. The section of the Project was developed in
accordance with the regulatory and technical documentation of the Republic of Kazakhstan and

TCO.

11.2 Pipeline Design Criteria

Pipelines are designed taking into account the following criteria:

All installed pipelines and their components comply with Piping and Instrumentation
Diagrams;

All necessary safety requirements shall be applied for safe operation;

All materials used for pipelines must be resistant to external condensation;

During the designing stage, all necessary technical measures shall be taken into account
to ensure the normal operation of the pipeline system;

The pipeline follows optimal design criteria, ensuring a safe location that is convenient for
operation and maintenance;

The class of pipeline material complies with TCO technical requirements No. PIM-SU-
5112-TCO.

11.3 Scope of Design of the Process Pipelines Section

The scope of this Section includes:

Dismantling of existing pipelines:

032-2-CS1019-150H05-HCW?25 at tie-in points (TP) PR22-3011-001A/B (P&ID #X-
031-B-5003-223011D);

031-CC-357-4-150H05-HCW60 at TPs PR22-3011-002A/B/C/D (P&ID #1-031-B-
312-223011D);

031-2"-CS-3003-150H05-HCW60, 031-2”-CS-3004-150H05-HCW60 & 031-2"-CS-
3007-150H05-HCW25 at TPs PR22-3011-003A/B/C/D (P&ID # X-031-B-5003-
223011D & X-031-B-5018-223011D);

031-AP-1000-2-150H04-HCW10 at TP PR22-3011-XXXX (P&ID # 1-031-B-313-
223011D);

031-Al-1000-2-150H04-NI at TP PR22-3011-XXXX (P&D # 1-031-B-313-
223011D);

031-6-WF-1000-150HDPE-NI at TPs PR22-3011-XXXXA/B n PR22-3011-XXXXA/B
(P&ID #1-031-B-325-223011D);

031-GI-1000-2-150H01-NI at TP PR22-3011-XXXX (P&ID # 1-031-B-319-
223011D);

031-2"-SL-3000-150H03-HC at TP PR22-3011-XXXXA/B (P&ID # X-031-B-5016-
223011D);

031-2"-TL-3000-150H03-HCW10 at TP PR22-3011-XXXXA/B (P&ID # X-031-B-
5016-223011D);

031-2"-WU-101-D14A-HCWS5 at TP PR22-3011-XXXXA/B (P&ID # 1-031-B-318-
223011D);

031-2’-WD-1003-150PE10-NI B TP PR22-3011-XXXXA/B (P&ID # 1-031-B-318-
223011D).
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Installation of designed pipelines on existing racks:

031-CC-1072-2-150H25-HCW?25, caustic supply line with pumps G-001 A/B to
spent caustic storage tank T-0332, at TPs PR22-3011-001A/B (P&ID #X-031-B-
5003-223011), about 115m long;

031-CC-1069-4-150H25-HCW60, the line from spent caustic tank 031-T-1503 to the
caustic tank T-026, at TPs PR22-3011-002A/B/C/D (P&ID #1-031-B-312-223011),
about 215 m long;

031-2"-CS-1066-150H25-HCW60 & 031-2"-PE-1021-150H25-HCW50, from
recovery oil pumps G-003A/B/C to crude oil feed pumps 031-G-1501/1502, at TPs
PR22-3011-003A/B/C/D (P&ID # X-031-B-5003-223011 & X-031-B-5018-223011),
about 235m long;

031-AP-XXXX-2-150H21-HCW10 from the existing line 031-AP-1000-2-150H04-
HCW10 to utility stations US-XXXX/XXXX (P&ID # 1-031-B-313-223011), about
70m long;

031-Al-XXXX-2-150H21-NI from the existing line 031-Al-1000-2-150H04-NI to utility
stations US-XXXX/XXXX (P&ID # 1-031-B-313-223011), about 70m long;

031-WF-XXXX-6-150PE2-NI from the existing line 031-6-WF-1000-150HDPE-NI to
designed fire hydrants FH-XXX1/XXX2/XXX3/XXX4 (P&ID # P&ID #1-031-B-325 -
223011), about 260m long;

031-GI-XXXX-2-150H21-NI from the existing line 031-GI-1000-2-150H01-NI to utility
stations US-XXXX/XXXX (P&ID # 1-031-B-319-223011), about 70m long;

031-SL-XXXX-2-150H21-HC from the existing line 031-2"-SL-3000-150H03-HC to
utility stations US-XXXX/XXXX and for tank coil heating (P&ID # X-031-B-5016-
223011, 010-031-BBB-PID-20001-01), about 200m long;

031-TL-XXXX-2-150H21-HCW10 from the existing line 031-2"-TL-3000-150H03-
HCW10 to utility stations US-XXXX/XXXX and for tank coil heating (P&ID # X-031-
B-5016-223011 , 010-031-BBB-PID-20001-01), about 200m long;

031-WU-XXXX-2-150H21-HCW5 from the existing line 031-2"-WU-101-D14A-
HCWS5 to utility stations US-XXXX/XXXX (P&ID #1-031-B-318-223011), about 70m
long ;

031-WD-XXXX-2-150PE2-NI from the existing line 031-2-WD-101-P10A to
emergency showers (P&ID #1-031-B-318-223011), about XXXm long.

Piping between the designed and existing structures:

Spent caustic storage tank T-026;
Recirculating caustic tank heater E-XXX;
Spent caustic supply pumps G-001 A/B;
Caustic drain tank T-028;

Recovered oil buffer tank, T-027;

Spent caustic surge drum 031-T-1503.

The route of the designed pipelines is executed above ground on steel supports. Pipeline
components are designed and located in accordance with the requirements of TCO Specifications
PIM-DU-5138-TCO and PIM-DU-5093-TCO.

Piping Layout

When selecting the best piping route, the following criteria were considered:

Location of existing facilities, availability of piping corridors;

Materials quantity optimization;

Ability to use existing piping corridors;
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. Execution of construction works without shutting down the existing piping;
. Reduction of the number of crossings with existing utilities to a minimum;
. Ensuring sufficient space for smooth and safe piping installation and further maintenance;

. Compliance with the requirements of TCO SID-SU-5106-TCO.

Materials of Pipelines and Valves

Requirements for material are defined and material selection is performed in accordance with piping
material classes as per TCO Specification PIM-SU-5112-TCO and L-ST-2056. All pipe materials,
fittings, valve flanges are made of Low Temperature Carbon Steel (LTCS), and are designed for
operation in areas with low ambient temperatures, and are certified to NACE MR 0175.

Unification and traceability of materials are carried out in accordance with TCO Specifications L-

ST-2033.

The following classes of materials are used in the Project, see Table 11.5.1.

Material Class

Table 11.5.1
Process Destination Pipeline Pipe Corrosi Flange surface
description code of the materials material on
pumped class (TCO toleran
product Spec) ce, mm
Process PE - process 150H25 Low 3.0 RF (Raised Face
lines effluents Temperature Flange)
Carbon Steel
Caustic CC — Caustic 150H25 Low 3.0 RF (Raised Face
and Catalyst Temperature Flange)
Carbon Steel
Caustic CS - Spent 150H25 Low 3.0 RF (Raised Face
Caustic Temperature Flange)
Carbon Steel
LP Steam for | SL - LP Steam | 150H21 Low 15 RF (Raised Face
Utility Temperature Flange)
Stations and Carbon Steel
Ttank
Heating
LP TL-LP 150H21 Low 15 RF (Raised Face
Condensate | Condensate Temperature Flange)
Carbon Steel
Drainage DCS - Caustic | 150H25 Low 3.0 RF (Raised Face
Drainage Temperature Flange)
Carbon Steel
Drainage DC - Closed 150H25 Low 3.0 RF (Raised Face
Drainage Temperature Flange)
Carbon Steel
Emission VA - 150H21 Low 15 RF (Raised Face
Atmospheric Temperature Flange)
Emission Carbon Steel

. PIM-SU-5112-TCO;
. PIM-SU-5104-TCO;
. PIM-SU-5209-TCO;
. L-ST-20009;
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. L-ST-2029;

. L-ST-2030.
Pipeline fittings are selected taking into account the current standards and operating requirements.
When selecting fittings, operating conditions (temperature, pressure and pumping speed),
parameters of the pumped fluid (density, pour point, etc.), as well as environmental parameters

(temperature conditions, humidity, etc.) are taken into account. Gate valves are used as shut-off
valves in accordance with the requirements of P&ID and TCO Specification PIM-SU-5104-TCO.

Slope Requirements

All designed pipelines shall be laid with a minimum slope of 2 mm/m. The number of pockets and
dead legs of the pipeline is minimized and shall be discussed with TCO representatives before
detailed design.

Pipeline Supports

Required supports, including load-bearing metal structures, foundations, slide shoes, and all
auxiliaries to support pipelines and related equipment, shall be supplied in approved form and shall
be in accordance with TCO Specification PIM-DU-5153-TCO, the general index of all pipeline
supports is listed in document L-ST-6077. The following criteria are applied during the design of
pipeline supports:
. All pipelines are located as close as possible to the structural elements in places where
the supports must be fixed with a clamp or welding;

. Welding during the installation of pipe supports shall be limited,;

. The selected length of the supporting shoe shall be sufficient to prevent the displacement
of pipes from the supports in case of thermal expansion or contraction;

. Adjustable pipe supports will be used if the anticipated uneven settlement is significant
near the equipment.

. The minimum distance between the supports is taken according to Table 1 (TCO
Specification PIM-DU-5153-TCO).

Tie-ins into Existing Pipeline

Existing pipelines are tied-in by closing the existing valves and emptying the drain piping. All tie-ins
shall be made in accordance with the requirements of TCO Specification L-ST-2014.

Welding, Weld Examination Methods

Prior to installation and welding, all pipelines and piping shall be cleaned of debris, dirt and foreign
particles.

Requirements for pipeline welding are described in TCO Specifications W-ST-2025, W-ST-2011
and PIM-SU-2505, which include requirements for welding equipment / pipeline welding / welds
testing procedures. Gas - metal arc welding is used for carbon steel pipes. The welds quality
inspection procedure shall comply with the requirements of APl 1104, Section 6, as well as TCO
Specification W-ST-2025 and SP RK 3.05-103-2014.

Each weld shall be physically tested, to the extent specified in TCO Specification for Pipelines W-
ST-2025 and SP RK 3.05-103-2014.

11.10 Pipeline Testing

Pipelines and piping shall be checked for leaks in accordance with TCO Specifications X-000-L-
PRO-0001, PIM-SU-3541-TCO and PIM-PU-5124-TCO.

Prior to testing, all pipelines and piping shall be cleaned of debris, dirt and foreign particles.
Pipelines shall be sealed with blind flanges. Valves and other equipment that cannot withstand the
test hydraulic pressure shall be dismantled and replaced with temporary pipe spools. During
hydrotesting, temporary supports shall be provided to support equipment and pipelines during
hydrotesting, where necessary.
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The vertical spent caustic storage tank will be assembled and fully tested in accordance with API1650
and GOST 31385-2016 requirements, as well as the Rules for Ensuring Industrial Safety in the
Operation and Repair of Tanks for Oil and Oil Products (Order of the RK Minister for Emergency
Situations dated June 15, 2021 No. 286). Prior to acceptance by the Client, the tank hydraulic tests
and overpressure tests will be performed in accordance with Section 11 of the current GOST 31385-
2016.

Testing of tanks for strength, stability and tightness should be conducted after completion of all
installation and welding work, quality control of all structural elements, including welded joints, and
their acceptance by construction supervision. Tank tests are performed as per testing process
specification developed as part of the Method Statement. The process specification should include:
the sequence and modes of hydraulic tests, overpressure and relative rarefaction (vacuum) tests,
layout of temporary piping for supplying and draining water with safety and shutoff valves
installation, control panel, labor safety requirements during strength tests of the tank.

Vessels and apparatus (buffer and drainage tanks) are delivered to the construction site fully
assembled and tested at the manufacturing facility, and they are not additionally subject to individual
tests for strength and tightness (as per Clause 8.2 of SP RK 3.05-103-2014).

Factory tests will be carried out under the supervision of a technical supervision inspector. The
vessel certification shall be carried out as per the Rules for Ensuring Industrial Safety in the
Operation of Pressure Equipment (Order of the RK Minister for Investment and Development dated
December 30, 2014 No. 358).

Pressure equipment is subject to technical certification:
a) before putting into service (initial technical certification);
b) periodically during operation (periodic technical certification);

c¢) before the period of periodic technical certification in certain cases (if the equipment was out of
operation for 24 months after repair, if the vessel was dismantled and installed in a new place, etc.).

The scope, methods and frequency of technical certification of vessels will be performed in
accordance with the manufacturer's requirements.

Putting into service, inspections and visual checks of pressure vessels will be conducted as per the
Order of the RK Minister for Investment and Development dated December 30, 2014 No. 358.

11.11 Painting, Corrosion Protection, Electric Heating and Insulation

To protect pipelines from external impacts, it is necessary to provide a protective coating in
accordance with TCO Specifications COM-SU-5191-TCO and COM-SU-4743-TCO. The protective
coating of pipelines is selected taking into account the design temperature of pipelines and ambient
temperature, resistance to accidental damage during transportation, installation and operation.

In order to save heat and prevent freezing of the product, the designed pipelines will be covered
with thermal insulation, as shown in the relevant P&IDs. Type and thickness of insulation shall be
selected as per TCO Specification IRM-SU-1381-TCO.

The following types of insulation were used in the project:
. HCWS5 - thermal insulation with electric heat tracing 5°C;
. HCW25 - thermal insulation with electric heat tracing 25°C;
. HCW45 - thermal insulation with electric heat tracing 45°C;
. HCWS50 - thermal insulation with electric heat tracing 50°C;

. HCW®60 - thermal insulation with electric heat tracing 60°C.

The Project provides for electric heating of above ground sections of pipelines from freezing in
winter season (see the EH section).
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EXTERNAL WATER SUPPLY AND SEWERAGE
NETWORKS

12.1 General Information

The External Water Supply and Sewerage Networks Section of the Project was developed in
accordance with the Terms of Reference for Design issued by Tengizchevroil LLP.

This Section of the Project was developed as per regulatory and technical documentation of the
Republic of Kazakhstan and TCO.

Based on the ToR for Design, the Project provides for:

. Domestic and potable water system;
. Fire water system;
. Collection of atmospheric precipitation.

The list of Piping and Instrumentation Diagrams is presented in Table 12.1.1

List of Piping and Instrumentation Diagrams

Table 12.1.1
Document No. Title
1-031-B-325-223011 . o
1-031-B-325-223011D P&ID Fire water distribution system
1-031-B-318-223011 .
1-031-B-318-223011D P&ID Utility and Potable Water
12.2 Scope of Work
The Projects considers:
. Domestic and potable water system with connection of the designed water pipeline to the
existing potable water system;
. Fire water system with connection of the designed fire water pipeline to the existing fire
water system;
. Installation of fire hydrants for external fire fighting of the designed facilities;
. Collection pits to discharge atmospheric precipitation.

12.3 Domestic and Potable Water Supply System

The domestic and potable water system supplies water for emergency showers and eye wash
stations. The designed water pipeline is connected from the existing potable water pipeline.

The designed facilities are located on the territory with the existing operating water supply system
including a developed network and a pumping station. The existing external domestic and potable
water networks supply water to each facility and form a distribution system around the entire
territory, using connecting piping.

12.3.1 Emergency Showers and Eye Wash Stations

To protect personnel, an emergency shower and eye wash station for on-site decontamination and
treatment are constructed. They allow workers to wash away hazardous substances that can cause
damage and minimize the effect of chemical releases.

Emergency showers and eye wash stations are connected to the domestic and potable water
pipelines and located so that the worker can use the water no later than 5-7 seconds after the
harmful substances has come into contact with the skin or clothing. The emergency shower is
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installed in an easily accessible location that has free access at all times and is located close to
emergency exits, if possible.

When turned on the shower continues to work automatically, thus leaving hands free.

The location of each emergency shower and eye wash station is marked with a clearly visible sign.
The sign represents a symbol that does not require workers to know the languages in order to
understand it. The place of installation shall be illuminated.

The water consumption for filling the emergency shower is not included in the designed
consumption.

12.4 Fire Water System

The existing fire water system supplies water to each fire fighting facility throughout the territory of
the Base Operating Zone and the CTF area.

Reliability of water supply and distribution is ensured by the existing fire water ringmain and
Category | fire water pumping station as per the degree of protection. The pumping station capacity
is 1000 m3/h with a head during firefighting of 100m. The existing fire water ringmains provide water
to each fire fighting facility and form a distribution system around the entire territory using fire
hydrants and fire monitors. The pressure in the fire water system at the tie-in points is 8.63-9.1 barg.

The designed facilities are located on the territory with the existing operating fire water supply and
foam fire fighting systems with a developed ringmains network.

Fire fighting of the designed facilities is carried out by mobile fire equipment with water intake from
fire hydrants. Fire water pipeline and ringmains networks around the designed facilities are made
of polyethylene pipes @160 HDPE PE100 SDR11, ST RK ISO 4427-1-2014. At the water pipeline
crossing with the road, a protective case made of polyethylene pipes with increased wall thickness
@450 HDPE PE100 SDR11 is provided as per ST RK ISO 4427-1-2014.

Fire hydrants are designed along the road at a distance of no more than 2.5 m from the edge of the
carriageway.

Manholes made of cast-in-situ reinforced concrete are designed to accommodate shut-off valves
of the fire water supply network. The dimensions of the manholes are 3.0x1.85x2.93 (h), in the
amount of 3 pieces. For the design of manholes, see the AC Section (Architectural and Construction
Solutions).

According to ST RK GOST R 12.4.026-2015, at the locations of underground fire hydrants, signs
are to be installed indicating luminescent painted alphabetic indices of FHs, digital values of the
distance from the sign to the hydrant in meters.

The soil in the base under the pipe shall be carefully leveled and shall not contain solid inclusions.
Plastic pipes are laid on a sandy bed along the entire cross section of the trench. When backfilling
plastic pipes, cavity ramming and a protective layer from soft local soil that does not contain solid
inclusions (crushed stone, stones, bricks, etc.) shall be provided over the top of the pipes. At this,
the use of manual and mechanical rammers directly above the pipeline is not allowed. In winter, the
protective layer can not be constructed using unfrozen soil.

12.4.1 Calculation of the Designed Fire Water Pipeline

The performance of the fire water pipeline is calculated at least 50 | / s for mobile fire fighting
equipment as per paragraph 8.23 of VUPP-88. According to clause 5.14 of SP RK 2.02-103-2012,
the extinguishing time is 6 hours. The main indicators of the fire fighting system are presented in
Table 12.4.1.1.
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Main Indicators of the Fire Fighting System

Table 12.4.1.1
Water consumption
Consumers
m3/day m3hour I/s
Domestic and potable water system
(Emergency Shower and Eye wash 4.50* 4.50* 4.50*
Stations)
Outdoor fire fighting 180 50

Water flowrates marked with an asterisk are not included in the design flowrate.

12.5 Designed Pipelines
The Project provides for the connection to:
. Existing potable water system;

. Existing fire water system.

The designed potable water pipeline is connected to the existing underground water pipeline 031-
2-WD-1003-150PE10-NI, 50 mm in diameter and made of high density polyethylene. The tie-in to
the existing water supply pipeline is made underground. The underground part of the water pipeline
is made of HDPE, and the above-ground part is made of LTCS (Low Temperature Carbon Steel)
with a thickness of SCH XS equal to 5.54 mm. The designed line for potable water pipeline 031-
WD-XXXX-2-150PE2-NI from the tie-in point to emergency showers is laid on a pipe rack, about
70-75 meters long. In order to avoid freezing of the water pipeline at negative-low external
temperatures, electric heating using heating cables is ensured. The electric heating system is
described in the ES Section. The pipeline was painted in accordance with TCO Specification COM-
SU-5191-TCO, the section 12.1, the insulation thickness is 40 mm with a heat tracing that maintains
a minimum temperature of 5°C at low temperatures, in accordance with TCO Specification IRM-
SU-1381-TCO. All valves and fittings for the water pipeline are selected according to the
requirements specified in the TCO catalog L-ST-2056.

The designed fire water pipeline is connected to the existing fire water ringmains (existing line No.
031-6-WF-1000-150HDPE-NI) located at the DMC-1/2 area. The designed fire water pipeline with
a diameter of 6” 150# is laid underground with a slope of at least 0.0005. The designed penetration
depth into the soil of zero temperature is 1.7 m (see geotechnical investigations developed by
CaspiMunaiGas R&DI JSC in December 2022).

According to SNiP RK 4.01-02-2009, item 11.41, the pipe laying depth, counting to the bottom, is
0.5 m more than the designed penetration depth into the soil of zero temperature and makes up 2.2
m from the ground surface to the bottom of the pipeline, which eliminates additional costs
associated with thermal insulation and electric heating of the pipeline.

12.5.1 Process Data
Design parameters of the existing fire water system.
I Existing fire water booster pumps G-105 A/B:
Pressure drop - 8 bar
Rated flow - 25 m3h
Power - 34.04 kW
Il Existing main fire water pumps (electric) G-106 A/B:
Pressure drop - 8.5 bar
Rated flow - 1,000 m3/h
Power - 450 kW
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M. Existing main fire water booster pumps (diesel) G-096 A/B:
Pressure drop - 8.5 bar

Rated flow - 950 m3h

Power - 450 kW

The design parameters of the projected equipment are as follows.

I Firefighting hydrants:

Design capacity - 25 I/s

Il. The Project design parameters for the designed fire water pipelines are as
follows:

Design pressure (150#) - Max. 7 barg, min. 0 barg
Design temperature (150#) - Max 70°C, min. -46°C

Il. The Project design parameters for the designhed potable water pipelines are as
follows:

Design pressure (150#) - Max. 7 barg, min. 0 barg
Design temperature (150#) - Max 70°C, min. -46°C

Line Sizing and Hydraulic Calculation

Hydraulic calculations were performed during the project development stage to select the sizing of
the pipelines and equipment to be designed.

The main input data for hydraulic calculations were taken from TCO document RPT-056-07-B-0098
“Hydraulic Calculation Report (Steady Flow)” developed as part of the Plant Fire Water Supply
Upgrade Project.

Hydraulic calculations were performed using Honeywell UniSim R490 process simulation software.

Primary Fire Fighting Means

Portable fire extinguishers are used to localize small combustion sources at the initial stage. Fire
extinguishers, manually activated by service personnel, localize the source of combustion before
the arrival of the fire service. The type of fire extinguisher is selected based on the materials to be
extinguished. Class ABC portable dry powder fire extinguishers are located in places where process
equipment contains hydrocarbon gases. In addition, in order to localize small combustion sources,
the fire fighting equipment boards of type ShchP-V, class B, are installed on the site of the complex.
According to the order of the RK Minister of Emergency Situations No.55 “Fire Safety Rules”, each
fire board is equipped with the following set of equipment:

. Air-foam fire extinguisher (OVP-10I) - 2 pcs;
. Powder fire extinguisher (OP-101 (9) - 1 pc;
. Powder fire extinguisher (OP-5I (4) - 2 pc;

. Claw bar — 1 pc;

. Fire bucket - 1 pc;

o Firefighting blanket, coarse-woolen fabric or felt (smothering blanket, non-combustible
material cover), 2x2 m - 1 pc;

o Round-point shovel - 1 pc;
. Squire-point shovel - 1pc.;

) Sand box min. 0.5 m3- 1 pc.
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Fire equipment is located in prominent places with free and convenient access and does not create
an obstacle during fire evacuation, and also can be conveniently and quickly got fire tools from the
fire board.

Preventive Actions

Fire protection of the designed facilities is a complex of engineering and organizational measures.
These include preventive measures aimed at elimination of fire hazards, provision of fire detection
and warning systems, and effective active fire protection systems.

In general, fire hazards preventive measures at the protected facilities are as follows:

. Correct selection and installation of electrical installations (explosion-proof execution,
electrostatic discharge protected equipment), performed in strict accordance with the
requirements of the PUE RK;

. Use of automatic fire alarm systems;

. Layout of production facilities ensuring constant direct monitoring of the technical condition
of equipment and mechanical means;

. Timely and full-scale implementation of all types of maintenance as per data sheets for the
equipment used;

. Use of building structures and materials with fire hazard controlled parameters;
. Space-planning solutions;
3 Authorized access to the field area;

. Systematic training and drills of personnel to confirm professional skills, etc.

Successful implementation of preventive measures can significantly reduce the likelihood of fires
and eliminate dangerous consequences caused by them.

Rainfall Collection System

Collection of rainfall and possible wastewater from the area of the designed concrete dyke wall of
the tank 010-0031-T-026 of 2,325 m? is provided by gravity into local pits. These effluents shall not
be directed to the existing sewerage system, as they may contain hydrocarbons and caustic, which
can be mixed with on site.

The Project provides for four (4) pits made of cast-in-situ reinforced concrete of 1.2x1.2x1.0 (h) m,
which are located inside the tank dyke wall. Please see drawings of the AC Section for the design
of the pits. In order to direct the effluents flow to the pits, the concrete base of the tank dyke wall
has a slope of 0.5% to each of the pits.

Each pit is provided with a stationary pipe with a quick-release coupling and a shut-off manual valve
for its emptying by special vehicles as it filled up. The pits can be accessed by mobile machinery
equipment along the design fire-fighting loop road.

12.8.1 Calculation of Rainwater Sewer

Calculation of rainwater from the territory of the dyke wall of the spent caustic tank and buffer tank
(S =2,325 m?).

Input Data

Area of undeveloped territory (S) - 2,325 m?

Annual precipitation (H) SP RK 2.04-01-2017, Table 3.1 + Table 3.2  68+103=171 mm;
Average amount of rains per year (m) ST RK 4.01-03-2011, Table 5.5 - 30;
Effluent ratio (\P) SN RK 4.01-03-2011, Table 5.12 -0.8.
Design Rainwater Discharge

- Annual Discharge
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Qr=8Sx¥xH=2,325x0.8x0.171 = 318.0 m3/year
- Daily Average Discharge
Qc = Qr/m = 318.0/30 = 10.6 m%/day
The main indicators for water disposal are presented in Table 12.8.1.1.
Main Indicators for Water Disposal
Table 12.8.1.1

Water disposal Effluent discharge

(ms/day) (m3/h) I/s

Industrial and rain effluents 10.6
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13  ARCHITECTURAL AND CIVIL SOLUTIONS

13.1 General Information

The Architectural and Construction Solutions Section of the Project was developed on the basis of
the Terms of Reference for Design issued by Tengizchevroil LLP.

Design solutions for the construction and installation works were adopted in accordance with the
regulatory and technical documentation of the Republic of Kazakhstan and TCO.

The following architectural and construction solutions were developed for this Project:

o A pile mat foundation for the designed vertical tank of spent caustic and the dyke wall made
of cast-in-situ reinforced concrete;

. Foundations for pipe and cable racks;

. Foundations for on-site equipment (pump shelter and buffer tank);

o Protective structure made of cast-in-situ reinforced concrete to install a drain tank;

. Reinforced concrete pits;

. Metal structures of the pumping station shelter;

. The dyking access walkways and transitional walkways;

o Pipe and cable racks structures;

o Modification of existing metal structures of pipe racks (HOLD);
. Tank trunk unloading platform;

o Site fencing (relocation and extension of existing fencing);

. Rerouting the existing bypass (off-site) and internal roads.

Main structural materials used in the project are as follows:
o C20/25 for foundations;
. C12/15 for blinding concrete;
o C345 steel grade for main structures (racks, supports).

. C255 steel grade for secondary structural elements.

13.2 Foundations and Reinforced Concrete Structures

The Project considers the construction of precast or cast in-situ foundations using sulphate-resistant
concrete of C20/25 grade (with compressive strength higher or equal to 25 MPa) based on sulfate-
resistant cement for 50-100 mm blinding layer made of C12/15 concrete grade (with compressive
strength higher or equal to 15 MPa) in accordance with CIV-SU-850-TCO (TCO Specification).
Rebars is to be of A400 class with the yield strength of 390 MPa.

According to TCO Standard S-ST-6002-01, the soil layer of 6F type with a thickness of up to 300
mm is provided under the concrete blinding in order to improve the load-bearing properties of the
soil.

According to TCO Standard S-ST-6002-01, the soil layer below the foundation bed can be
alternatively replaced with 6F type soil layers up to the freezing depth level.

The outer surfaces of reinforced concrete structures below ground level are protected from
aggressive groundwater with 3 layers of bituminous coating 1.0 mm thick. . To protect concrete
from harmful salts, the outer surface of concrete 150 mm below and 300 mm above is coated with
a primer and two layers of light gray epoxy paint 250 microns thick.
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13.2.1 Steel Vertical Tank Foundations

A monolithic mat foundation with driven piles is to be constructed for the steel vertical spent caustic
tank with a volume of 3000 m3. The diameter of the mat foundation ring is 19 m, the layout of piles
is radial along the contour of the tank and orthogonal inside. The tank is anchored to the monolithic
mat foundation with type 2 hot-dip galvanized anchor bolts with anchor plates as per Q-ST-6003-
01 standard drawing.

13.2.2 Buffer Tank Foundation

A slab foundation with two column bases for the saddle supports of the horizontal vessel is to be
constructed for the horizontal buffer tank with a volume of 5 m3. Supports are anchored to reinforced
concrete column bases with type 3 hot-dip galvanized anchor bolts with anchor plates as per Q-ST-
6003-01 standard drawing.

A cast-in-situ curb 200 mm high is provided along the contour of the area. The slope of the area
floor is made towards the drain pit for collecting spills of the product.

13.2.3 Underground Drain Tank Foundation

An underground drain tank with a volume of 25 m3 is located in a protective enclosure made of cast-
in-situ reinforced concrete to prevent spillage of effluents and pollution of the territory. (Overall
dimensions and fastening are to be clarified by supplier).

The bottom of the enclosure has a slope of 0.5% towards the leak collection pit. The protective
enclosure is equipped with a ladder for maintenance and repair personnel. At the rough grade level,
a removable cover made of steel sheet with entries for process pipes and tank filler necks is
provided. The pit is emptied through a stationary pipe with a quick coupling and a shut-off valve.

13.2.4 Designed Pipe / Cable Racks Foundations

Pipe and cable racks are designed on separate foundations with rectangular bases. Steel structures
are to be anchored to foundations using hot-dip galvanized anchor bolts of Type 3 with anchor
plates (as per Q-ST-6003-01 standard drawing). Foundations are of prefabricated type with
mounting holes in plinths.

13.2.5 Foundations for Equipment and Frame of the Pumping Station

Bearing posts / strip foundations and a slab foundation for process equipment area are provided for
vertical elements of the frame of the pumping station.

The pumping station floor is made with a slope towards the drainage pit to collect spills and
effluents. Concrete curb 150 mm high are constructed along the contour of the pumping station
area.

13.2.6 Tank Dyking Design

13.3

The project provides for a dyking around the designed spent caustic storage tank and the buffer
tank. The dyke wall is built of cast-in-situ reinforced concrete. The structure bed is buried below the
depth of soil freezing. A reinforced concrete platform with a slope is provided inside the area to
discharge surface water and atmospheric precipitation. Access walkways are provided for
maintenance and repair personnel access.

Steel Structures

Steel structures are designed using open-section profiles as per GOST 27772-2015 and sheet
metal as per GOST 19903-2015.

The grade C345-6 is used for all main load-bearing elements and minor elements with the following
minimum guaranteed values of Charpy impact strength test according to TCO specification CIV-
SU-398-TCO

. 27J Energy at - 40°C,;
) 34 J/sm? Impact strength at - 40°C.
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High-strength galvanized bolts of grade 8.8 as per GOST ISO 898-1-2014 with nuts of class 10 as
per GOST ISO 898-2-2015 are used for bolted connections of steel structures. Dimensions and
general characteristics of bolts shall comply with GOST 22356-77* and GOST 7798-70 (ST SEV
4728-84) or equivalent standards. Bolts 20mm in diameter shall be used in bolted structural
connections. Bolts with a diameter of 12-16 mm (but not less than 12 mm) shall be used to connect
the steps of the ladder and the handrails of the walkways. Bolts and nuts shall be impact tested at
- 50°C with a minimum guaranteed Charpy V-notch impact value of 30J in accordance with GOST
ISO 898-1-2014.

In case of welded connections, welds shall be continuous, and fillet welds shall have depths of
penetration of 4 mm (min) and 20mm (max). Connections requiring field welding shall be minimized
and shall be made only when there’s lack of available space, e.g. cantilever connection to existing
pipe supports.

Priming and painting of metal structures shall be carried out in accordance with Chapters 5.3.4,
5.4.1 and item 6-8 of the SP RK 2.01-101-2013 “Protection of Structures against Corrosion”. The
protective coating shall comply with the requirements of TCO Specification COM-SU-4743-TCO
“Exterior Coatings”. Sandblasting and painting of metal structures is carried out in accordance with
design drawings and specifications.

13.3.1 Pipe and Cable Racks

The project considers the construction of pipe and cable racks from the tank truck unloading area
to the vertical tank and to the tie-in points of existing lines. Pipe/cable racks are designed as single-
span steel frames. Structural stability is provided by vertical and horizontal bracing and struts.

The project considers the modification of existing steel structures to install pipe supports.
Connection to existing structures is mostly bolted, except for a few cases where field weld
connections are provided due to lack of available space.

13.3.2 Pumping Station

A shelter pumping station structurally represents a steel frame with vertical and horizontal load-
bearing elements made of I-beams. The dimensions of the station in plan are: 12x8x6.41 (h) m. To
ensure the spatial rigidity of the frame, vertical and horizontal bracings from rolled angles are
designed. Profiled sheets are used as the wall fencing elements of the pumping station. The wall
cladding shall not exceed the 70% coverage. The cladding of the pumping station is also made of
profiled sheet laid along steel channels.
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TECHNICAL SOLUTIONS FOR INSTRUMENTATION AND
AUTOMATION

General Information

The I&A Section of the Project was developed based on the Terms of Reference for Design issued
by Tengizchevroil LLP and in accordance with the regulatory and technical documentation of the
Republic of Kazakhstan and TCO.

The design scope of work for the 1&A Section includes the following design objects:

Spent caustic storage tank T-026;
Recovered oil buffer tank, T-027;
Caustic drain tank T-028;

Shelter pumping station.

The Section also provides for the installation of RUSIO modules in the existing cabinet to expand
the Instrumented Protective System.

Spent caustic storage tank 010-0031-T-026

The scope of work on automation was carried out in accordance with the P&ID and includes:

Installation of a temperature transmitter in the tank 010-0031-T-026;

Installation of a temperature transmitter in the tank with warning alarm initialization to the
DCS system in case of increase and decrease in temperature in the tank;

Installation of level transmitters with warning alarm initialization to the DCS system in case
of increase and decrease in the tank level, and emergency alarm initialization to the ESD
system in case of increase and decrease in the level;

Installation of an emergency shut-off valve on the caustic supply line to the tank;
Installation of a differential pressure transmitter in the tank;

Installation of a control valve on the steam line to control the temperature of the product in
the tank;

Selection of safety and breathing vacuum valves in the tank.

Recovered Oil Buffer Tank 010-0031-T-027

Installation of a temperature transmitter in the tank with warning alarm initialization to the
DCS system in case of increase and decrease in temperature in the tank;

Installation of level transmitters with warning alarm initialization to the DCS system in case
of increase and decrease in the tank level, and emergency alarm initialization to the ESD
system in case of increase and decrease in the level;

Installation of a pressure gauge for local control of pressure in the tank;

Installation of an emergency shut-off valve on the of products supply line to the tank.

Caustic Drain Tank 010-0031-T-028

Installation of a temperature transmitter in the tank with warning alarm initialization to the
DCS system in case of increase and decrease in temperature in the tank;

Installation of level transmitters with warning alarm initialization to the DCS system in case
of increase and decrease in the tank level, and emergency alarm initialization to the ESD
system in case of increase and decrease in the level;

Installation of a pressure gauge for local control of pressure in the tank;
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Installation of an emergency shut-off valve on the of products supply line to the tank.

Shelter Pumping Station

Installation of differential pressure transmitters at the pump inlet with warning alarm
initialization to the DCS system in case of decrease in pressure in the spent caustic supply
line to pumps;

Installation of pressure transmitters with warning alarm initialization to the ESD system in
case of increase and decrease in pressure on the supply line and output line of the pumps;

Installation of emergency shutdown valves on the supply line to the recovered oil buffer
tank and to the caustic drain tank, which will be closed when the level in tanks T-027 and
T-028 is increased,;

Installation of toxic gas detectors and flame detectors.

Instrumentation and Automation Design Scope

The 1&A design scope includes the following types of work:

Field instrumentation is selected in accordance with the process conditions as follows:
primary measuring instruments, transducers, control, restricting and safety valves.
Completion of data sheets, materials requisitions, review of technical proposals of 1&A
suppliers, taking into account, first of all, LLI equipment, as well as manufacturers included
in the List of Manufacturers approved by the Company.

Participation in the HAZOP study, execution of all requirements and recommendations
received from the results of the analyzes and calculations.

Development of instrumentation connection diagrams, process connection drawings, loop
diagrams, instrumentation and devices GA drawings, cable routing plans, DCS and ESD
cabinets connection diagrams. Development of the instrumentation list, tables of input /
output signals, causes and effects matrices, calculation of materials for instrumentation.

14.7 Field Instrumentation

14.7.1

Instrumentation Legend and Numeration

Instrumentation designations and ID numbers are assigned in accordance with the ISA S.5
standard. The tag numbers were issued by the TCO Information Management Center. All
instrumentation ID numbers are issued in the format specified in 015-0000-ITM-SPE-TCO-
000-00002-01/02.

14.7.2 Signal Types

Signals of the following types shall be provided for instrumentation connected to the PCS system:

Analog I/O: two-wire, 4+20mA, HART protocol;
Digital input: dry contact;
Digital output; 24 VDC.

The 24 VDC signals are powered from the instrumentation control system, which is connected to
the ESD system, using a 4-20 mA analog input signal using the HART protocol.

14.7.3 Equipment Standardization

When selecting instrumentation, SUPPLIERS were defined from the list of manufacturers approved
by the Company’s Procurement Department. If the selected manufacturers of the instrumentation
model are not included in the Company’s list of manufacturers, they must be approved by the
Company. The instrumentation operability / accuracy is sufficient to meet the requirements of the
process and the equipment operability. Wherever possible, modifications to already selected
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instrumentation and systems shall be minimal in order to reduce design, procurement,
commissioning, maintenance, training and operating costs.

Instrumentation ranges and instrumentation scales shall be standardized as far as possible, subject
to the accuracy of the instrumentation reading.

As indicated in TCO Specification A-ST-2008, the International System of Units (SI) is used to
indicate units of measurement.

14.7.4 Hazardous Area Equipment

All instrumentation is selected according to its function, purpose and hazardous area classification
(see Electrical Part); it is certified for operation in hazardous areas as required by data sheets and
material requisitions. The design, materials of manufacture and functionality of all instrumentation
comply with applicable codes and standards, including the rules of IEC 60079 “Electrical Equipment
for Explosive Gas Atmospheres”, PUE RK, section 7.0 “Electrical Installations in Explosive Areas”,
as well as the requirements of GOSTs. EEX (i)a intrinsic safety has been selected as the main
method of protection, the permitted alternative methods of protection for the operation of equipment
in hazardous areas are listed below in order of their preference:

. Flameproof or explosion-proof execution EEx(d);
. Increased explosion-proof execution EEx(e);
. Special protection EEX(S).

The IP class for all electronic field instrumentation enclosures shall be not less IP65, because they
are installed outdoors. The type test certificates shall be issued by a recognized international body
for materials and equipment to be located in hazardous areas in accordance with the requirements
of CENELEC or equivalent standards. Equipment designed for operation in hazardous areas is also
certified in accordance with the requirements of the relevant regulatory authorities of the Republic
of Kazakhstan.

14.7.5 Equipment Operated in Hydrogen Sulfide Environment

In accordance with TCO Specification W-ST-2004, instrumentation that is used in hydrogen sulfide
environments requires special care in order to prevent its corrosion and hydrogen sulfide
penetration. Material for impulse lines, manifolds, diaphragms, drip rings and H2S instrumentation
housings shall be selected in accordance with NACE MR-0175.

14.7.6 Winterization Activities

All outdoor electronic instrumentation (including sensors) shall be at least insulated with housings
(protective jacket is an acceptable alternative). If the instrumentation cannot function properly at the
ambient temperature of -40°C, it shall be provided with electric heating in addition to thermal
insulation. If it is necessary to install the instrumentation electric heating due to the nature of the
process media (to prevent waxing or solidification of the fluid), the relevant requirements are
specified in P&ID. Thermal insulation and electric heating are not provided for pressure gauges
and thermometers, limit switches and control valves positioners, they are designed for operation at
a temperature of -40°C.

14.7.7 Electromagnetic Compatibility / Radio Frequency Interference Protection

All electronic instrumentation shall comply with the requirements for electromagnetic compatibility
(EMC) and radio frequency interference (RFI) as defined in IEC61000 or similar applicable
standards. Compliance with the requirements shall be confirmed by testing and / or certification
documents.

14.7.8 Noise Limits

The maximum noise limits for piping valves at a distance of 1 meter from the equipment shall not
exceed 85 dB (A). The requirements of ISA S75.07 “Laboratory Measurements of Aerodynamic
Noise from Control Valves” shall be met. Vendor shall provide noise limits calculations.
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14.7.9 Instrumented Protective Function

The instrumentation will be designed based on the specified processes in accordance with the
referenced safety standards and the Company’s Safety-Instrumented System (SIS) instructions; at
that, the existing safety-instrumented functions of the safety system and the ESD system to
determine the SIL protection levels for all specified SIFs.
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TECHNICAL SOLUTIONS FOR POWER SUPPLY

General Information
The I&A Section of the Project was developed based on the Terms of Reference for Design issued
by Tengizchevroil LLP and in accordance with the regulatory and technical documentation of the
Republic of Kazakhstan and TCO.

Power Supply

The electrical scope of work of the Project includes:

o Power supply for designed pumps;

Installation of a small-power switchboard 010-0031-PDB-51610;
° Installation of electric heating switchboard 010-0031-TDB-51626;
o Power supply of designed switchboards 010-0031-PDB-51610 and 010-0031-TDB-51626;

° Power supply of designed emergency showers;
° Power supply of small-power consumers and socket groups;
° Electric heating of pipelines and instrumentation;

° Electric heating of tanks T-027 and T-028;

° Normal and emergency lighting of the site;

o Partial dismantling of existing lighting and installation of designed lighting poles along the
perimeter of the site;

o Installation of the site earthing system;

° Installation of the site lightning system;

L Commissioning.

The designed electrical equipment is mainly classified as the Category Ill consumer because its
shutdown cannot cause hazards to people’s life, explosion, fire, and significant damage to the
national economics, damage to expensive main equipment, rejected products in large volumes,
interruption of complicated process, malfunction of critical utilities components, large-scale under-
supply of products, downtime of manpower, machines, and industrial transport, as well as
disturbance of the normal life of a significant number of urban and rural residents.

It is planned to install switchboards for the electric heating 010-0031-TDB-51626 and 010-0031-
PDB-51610 to supply electric heating of the designed pipelines and small-power designed
consumers.

The switchboards 010-0031-PDB-51610 and 010-0031-TDB-51626 are supplied from the existing
transformer substation 031-PSB-6278, switchgear 031-SWB-6262, 380V, feeders A1.6 and B1.5.

The designed pumps are supplied from the existing substation 031-PSB-6278, switchgear 660V
031-SWB-6261, feeders A4.4, A4.6, A4.8, B5.5, B5.7.

From substation 031-PSB-6278 to designed consumers, power cables are laid in existing and
designed trays. The cable routing is shown on the drawing X-031-P-5341.

From designed distribution boards 010-0031-PDB-51610 and 010-0031-TDB-51626 to designed
consumers, power cables are laid in existing and designed trays. The cable routing is shown on the
drawing X-031-P-5341.

The main parameters of power supply are shown in Table 15.2.1.
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Main Parameters of Power Supply

Table 15.2.1
Unit of .
Parameter Measurement Quantity
Power Supply Category i
Mains voltage \% 660/380/220
Installed input power kw 132
Rated input power kw 109
Power factor Cos f 0.9
Current A 205
Total power kVA 135

Lighting and Small Power Equipment

General operating lighting of the site by lighting fixtures equipped with fluorescent lamps is
arranged.

The existing area is equipped with a functioning lighting system. Local additional lighting is provided
by the Project.

lllumination and lamp types are selected based on the area purpose and ambient conditions.

Minimum average level of illumination under normal operation shall be as follows:

. Pumping stations - 200 lux;

. Process areas (valves, headers, pipe racks) — 75 lux;
o Tank ladders and manways - 50 lux;

. Tank areas (general areas) — 25 lux;

. Road lighting (minor traffic) — 10 lux.

. Emergency lighting - 5 lux.
The lighting circuit will be controlled by photocell contactor.

The emergency lighting is executed as lighting fixtures equipped with rechargeable batteries,
designed for 60 minutes of battery life, when the main power is off.

According to the Project, 380V welding sockets and 220V and 12V combined sockets will be
installed in the designed tank and pumping station sites.

Socket groups, main lighting and emergency lighting are supplied from the designed switchboard
010-0031-PDB-51610.

Due to increase in the territory and expansion of the fencing zone, the partial dismantling of the
existing lighting poles is provided. Once the site fence is installed, it is planned to install the existing
and designed lighting poles along the perimeter of the fence.

Electric Heating

In order to maintain the temperature mode, process pipelines, instrumentation and designed tanks
T-027 and T-028 are provided with the electric heating system. Solutions for electric heating of
pipelines, instrumentation, tanks T-027 and T-028 were made based on initial data from the Process
and Instrumentation Departments. The switchboard 010-0031-TDB-51626 to supply the electric
heating system is considered. The electric heating system requirements are adopted as per TCO
Specification ELC-SU-5136-TCO. The electrical heating system is developed as per the IEC
60079-30-2 requirements. Pipelines electric heating shall developed as per P&ID and TCO
Specification ELC-SU-5136-TCO requirements.
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Cables and Cable Glands

Cable brands and sections are selected in accordance with the requirements of applicable TCO
codes and standards. Cables are selected considering voltage rating, system earthing and
installation method. CU/XLPE/SWA/PVC cables with stranded, annealed, circular section copper
conductors (CU), in cross linked polyethylene insulation (XLPE), armored with galvanized steel wire
(SWA), in flame retardant polyvinyl chloride outer sheath and with protection against UV/solar
radiance are commonly used. Protective earthing conductor is solid and has a cross-section equal
to that of phase cores. Cables with solid / stranded, annealed copper conductor insulated with
compressed PVC (green/yellow) are used for earthing system. All cables shall comply with TCO
Specification ELC-SU-6032-TCO. Cable glands shall be made of brass, nickel coated, with outer
and inner seal for outdoor installation, shall be suitable for termination of the cable types specified
in the Material Requisition. Cable glands shall be certified for use in the hazardous area of relevant
category in accordance with requirements of relevant RK regulatory authorities. Dual certified cable
glands Exe/Exd are preferred. Cable glands shall comply with TCO Specification ELC-SU-6032-
TCO.

Cable Laying

Above ground installation of power and control cables in designed trays with maximum use of
existing cable structures are considered. According to TCO Specifications P-ST-6041 and ELC-DU-
5135-TCO, it is planned to lay electrical and instrumentation cables in separate trays (Table 5).
Designed cable trays / ducts are to be executed as a robust hot-dip galvanized structure. Each
cable is tagged according to the cable log. Cable tags are made of stainless steel by laser engraving
or embossed method. According to TCO Specifications P-ST-6014 and ELC-SU-1675-TCO, cables
have permanent tags at connection points, exit-to-surface points, cable route turns, at each side of
cable transits, every 30 m if installed aboveground. All hanging cable ladders and perforated trays
are properly anchored and supported by steel structures of either a roof or side wall. Cable support
systems shall not rest on the equipment used for fixing, or its supports. All cabling methods, cable
ducts and cable systems shall comply with the requirements of IEC 60364 and PUE RK 2015.

Earthing and Lightning Protection

Earthing is provided as per PUE RK, TCO Specifications and Standards ELC-DU-5135-TCO and
P-ST-6004 to protect personnel from electric shocks and operating equipment from damage in case
of ground fault current, static discharge, and lightning. TN-S earthing system with separate neutral
and protective conductor is provided throughout the electrical system to ensure safety.

All electrical equipment that may be energized in case of insulation fault is grounded and
neutralized. Neutral earthing is arranged using special third wire in a single-phase network and
special fifth wire in a three-phase network. The external earthing circuit is executed by vertical
copper-plated electrodes of prefabricated type, screwed into the ground to a depth of at least 4.8
m, interconnected by a single-core multi-wire cable, with a cross section of 70 mm2. The electrodes
are equipped with inspection holes.

All non-current carrying metallic parts of the electrical equipment are connected to the main earthing
system. This includes equipment housings, steel-reinforced cables, cable glands, distribution boxes
and trays. Also, each and every structure, item of installation and equipment are appropriately
connected to the earthing system as specified in the construction drawings.

Unless otherwise specified, all piping, metal ducts and tanks are electrically bonded at the flanges
locations. Earthing resistance at any point of the system does not exceed 1 Ohm.

As a lightning protection system, lightning rods are installed on the roof of the designed tank, lighting
poles and on the roof of the pumping station. Lightning arresters (lightning rods) installed to divert
the lightning current through a low resistance circuit to ground are installed in accordance with the
drawings approved by TCO. Number of lightning arresters is determined by the Project as per
effective regulations.

Hazardous Area Classification

Hazardous area is classified and electric equipment to be used in hazardous areas is selected as
per PUE RK 2015 and TCO Specification O-ST-2012.
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The designed area is classified as explosive.

According to the process conditions, the designed area belongs to Category B-1g (Zone 1 and Zone
2), because the medium used is flammable.

Electrical Equipment in Hazardous Areas

Electrical equipment is designed based on approved plans for hazardous area classification, taking
into account the requirements established during the PHA/HAZOP analysis.

Electrical devices are selected based on the area classification plans and in compliance with IEC
60079 “Electrical Apparatus for Explosive Gas Atmospheres”, IEC 61508 “Safety Systems” and
PUE RK 2015 “Electrical Installations for Explosion Hazardous Zones”.

. For Zone 0 - to use equipment in intrinsically safe design Eexi(a);

. For Zone 1 - improved intrinsically safe execution Eexi (a or b) and flameproof execution
Eexd;

. For Zone 2 - all equipment in the above execution.

The layout of electrical equipment is made taking into account the installation of electrical equipment
in the safe area. However, if electrical equipment is installed in the hazardous area, an appropriate
design of the equipment shall be provided. In accordance with ATEX, CENELEC or relevant
regulations, type test certificates issued by an international body shall be submitted by the
equipment supplier for materials and equipment located in hazardous areas.
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ENVIRONMENT PROTECTION

The Environmental Protection Section is developed in detail and submitted as a separate document.

When performing all construction and installation works, it is necessary to comply with the
requirements of environmental protection, maintaining its sustainable ecological balance and not to

violate the land use requirements established by the legislation on environmental protection. The
following conditions shall be met for environment protection:

o The standard waste containers are provided at workplaces and construction sites for
household and construction waste;

. Combustibles and lubricants are drained only in specially designated and equipped places;

. Only special space, water and materials heaters are to be used;

. Compliance with the requirements of local environmental authorities.
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OCCUPATIONAL HEALTH AND SAFETY MEASURES

Occupational health and safety measures are to be arranged in accordance with the legislative
national regulatory documents of the Republic of Kazakhstan, as well as the documents of TCO
Company in the H&S field. Duties and responsibility for implementing functions of H&S
management, solving technical, process and organizational issues on health and safety protection
are assigned to the management, chief specialists, heads of services, in accordance with the
regulation on the duties, rights and responsibilities of the management and engineering and
technical staff of the organization, developed and duly approved by management.

Organizational and technical work, implementation of the H&S measures are carried out by HS
specialists.

The main principle of activity in the H&S field at all levels of management is the recognition and
provision of the priority of the life and health of employees in relation to the results of production
activities.

The main directions for the implementation of a complex of organizational and technical measures
for labor protection at all levels of production are:

. training of personnel in labor safety rules;

. safe operation of production equipment;

. safe operation of production equipment;

. safety of industrial buildings and structures;

. normalization of work wellfare conditions;

. providing service personnel with personal protective equipment;

. sanitary and household services for operating personnel;

. ensuring optimal modes of work and rest;

o medical-preventive care of service personnel;

. health and safety education.

HS specialists monitors:

. safety of processes and production equipment;

. compliance with the rules established by TCO Policy and the relevant state codes, rules,
instructions for labor protection and industrial sanitation by the personnel of the enterprise;

. arrangement of OH&S training, safety knowledge assessments and certification of
workers, engineering and technical staff and employees;

. timely testing and technical examination of pressure vessels and boilers, lifting
mechanisms, control devices subject to periodic testing and examination;

. conditions of safety devices, blocking devices and other technical safety equipment;

o measures to create healthy and safe working conditions.

Production safety and working conditions in the Company, development of recommendations and
proposals in the OH&S field is ensured by permanent commissions and specialists on working
environment state control.

The Health, Safety and Environmental (HSE) Management System for the newly designed facility
will fit into the existing HSE Management System.

All design solutions are aimed at ensuring favorable and safe working conditions at every
workplace.
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Work Management

Safety issues shall be a top priority at the facility at the stage of construction and installation work.
It is necessary to be guided by and strictly comply with the Labor Code and SN RK 1.03-05-2011
“Occupational Health and Safety in Construction”

The workers shall have meals in the existing canteen located directly in the shift camp and,
therefore, dining premises shall not be provided at the construction sites.

Transportation of the employees from the shift camp to the construction site and back is carried out
by buses.

Medical and personal services for personnel are provided in the medical facilities of the TCO Shift
Camp. In case of serious diseases that pose a threat to life, transportation of patients by means of
sanitary aviation to Atyrau is envisaged.

Collective and Personal Protective Equipment

Personnel engaged in the relevant activities will be provided with the equipment and information
required to perform the work safely and with minimal risk. First aid means that fit the scale of the
work and the risk of accidents shall be available at the site. In case of identification of any health
hazards at the site, the site personnel shall pass the Protective Measures training. One-time and
regular medical examinations conducted by a doctor shall be arranged.

The following services are provided to protect personnel and equipment;
. Technical supervision;
. HSE Team;

. Emergency Response Team and Rescue Service.

The site HSE team will keep a daily record of manpower at sites, arriving and departing personnel,
regardless of the length of their stay. Persons are not allowed to stay at the project sites unless it
is permitted by the responsible manager.

Emergency stock of safety overalls, safety footwear and first aid kits are to be provided at the work
site.

Hypochlorite spills are removed by flushing with water and subsequent cleaning. The following
PPEs for workers are used:

. Rubber gloves, goggles when cleaning spills of sodium hypochlorite;

. Respirators, glasses, rubber gloves, goggles when preparing salt solution.

3 The PPEs shall ensure:

. reduction of the level of harmful factors to the value specified by the applicable sanitary
standards;

. protection from the effects of hazardous or harmful production factors accompanying the

adopted technology and working conditions;

. protection from the effects of hazardous or harmful production factors arising from a
violation of the technological process.

Personal protective equipment shall meet the state standards, technical aesthetics, ergonomics
and shall be certified for conformity in order to provide effective protection and ease of use. PPEs
without technical documentation are not allowed for use. Safety clothing, safety footwear and other
PPEs issued to employees shall correspond to the nature and conditions of works and ensure
occupational safety. Employees shall properly use the safety clothing, footwear and other PPEs
provided to them.

The employer shall ensure the timely issuance, dry cleaning, washing, repair, and dedusting,
disinfection of safety clothing and other PPEs, used for activities associated with significant
dustiness and exposure to hazardous and industrial factors, at its own expense. Washing, dry
cleaning and repair of safety clothing and footwear shall be provided by the company or carried out
under the contracts with specialized organizations. Workers are provided with a spare change of
the PPEs for the period of their washing, dry cleaning, repairing, dedusting and disinfection. Safety
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clothes shall be washed once every 6 days for severe contamination and once every 10 days for
moderate contamination. In the event of damage or loss of safety clothing, footwear and other PPEs
through no fault of the employee, the employer shall issue another set of functioning safety clothing,
safety footwear and other PPEs. Cleaning of safety clothing with solvents, gasoline, kerosene,
emulsion shall not be allowed.

Personal protective equipment shall be subject to periodic inspections and tests in the manner and
within the time limits established by the PPEs specifications.

The personal and collective protective equipment depending on the work performed, are indicated
in the table below.

Table 17.2.1
No. Type of work PPE CPE
1. | Loading and unloading Safety overalls, safety boots / Protective

operations with bulk, dusty
and hazardous materials

shoes, respirators, gloves, safety
helmets and safety glasses

fencing, danger
signs

2. | Welding and cutting

Safety overalls, safety boots /
shoes, gloves, safety helmets and
face shields and goggles, earplugs

Protective
fencing, danger
signs

3. | Indoor finishing or anti-
corrosion work using
hazardous chemicals

Safety overalls, safety boots,
respirators, gloves, safety helmets
and goggles

Ventilation and
air purification
equipment

4. | Operation of machines with
high noise level

Safety overalls, safety boots /
shoes, gloves, safety helmets,
noise-absorbing earmuffs,
earplugs

Remote control,
fencing boards

5. | Outdoor work at air
temperatures below minus
400C

Sheepskin coats, winter boots,
gloves, hats, face shields, thermal
masks that protect the respiratory
system from cold exposure

Warming posts

6. | Other works

Safety overalls, safety boots,
gloves, safety helmets and safety
glasses

As required

7. | Work at Height

Safety overalls, safety boots,
gloves, safety helmets, safety belts,
lanyards, knee pads, elbow pads,
shoulder pads, hand grips

Manipulators

Noise and Vibration

The physical factors affecting a person are noise and vibration.

According to the requirements of GOST 12.1.012-2004 SSBT “Vibration Safety. General
Requirements” and GOST 12.1.003-2014 SSBT “Noise. General Safety Requirements”, to limit the
adverse effects of noise and vibration, as forms of physical impact, which can not be adapted, the
following measures are provided:

. Workers are provided with personal noise protection equipment;

. Vibration safety is assessed at workplaces of a particular production when performing a
real process operation or a standard technological process.

Measures to Ensure Trouble-Free Operation

The following solutions to prevent depressurization of equipment and pipelines and to prevent
accidental releases are provided by the Project:

. Process equipment is selected in accordance with the specified thermal parameters, is
installed in open areas, which reduces the likelihood of explosive mixtures formation;
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All equipment in which a pressure exceeding the design pressure may occur is equipped
with pressure safety valves, selected taking into account the requirements of the rules for
the design and safe operation of pressure vessels;

Use of equipment and materials corresponding to the climatic conditions of the construction
area;

Anti-corrosion protection of equipment, pipelines, thermal insulation and heating;
Welds are checked by 100% physical non-destructive testing methods.

Hydraulic testing of pipelines is envisaged.

It is planned to install safety signs in the designed area that contain information about the location
of safety, fire-fighting and emergency equipment, etc. The combination of shape, color and
schematic symbols in the signs shows specific information about health (safety or emergency,
instructions, prohibitions) or security advice. The text in the signs shall be in Kazakh, Russian and
English. It is also necessary to install fluorescent colored strips to indicate places where there is a
danger to health or safety.

Page 123 of 127



18

015-0000-RGL-RAP-20123-01 Revision / Pegakums: U01

SYSTEM OF ANTI-TERRORISM SECURITY OF
FACILITIES VULNERABLE TO TERRORISM

The designed facility is located on the territory of the Tengiz field and belongs to

the objects of strategic importance vulnerable to terrorism, in accordance with the Decree of the
Government of the Republic of Kazakhstan dated April 12, 2021 No. 234.

Basic anti-terrorism security measures:

Development of job descriptions and appointment of a person responsible for the anti-
terrorism security of the facility;

Development and approval of personnel response instructions in the event of a threat or
terrorist act on the facility area;

Access control management;

Ensuring round-the-clock physical security of the facility by concluding an agreement with
a specialized security company;

Equipping the facility with engineering and technical security equipment (CCTV, fencing,
checkpoints, metal detectors, emergency police call buttons, intrusion detection system,
security lighting, etc.).

Organization and conduct of inductions and trainings on the personnel response actions
during the evacuation of people in the event of a threat or a terrorist act on the facility area;

Annual drawing up and approval of the Anti-Terrorism Security Measures Plan, as well as
ensuring control over their implementation;

Organization of training or advanced training of officials responsible for anti-terrorism
security, to be conducted in training centers.
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ENGINEERING AND TECHNICAL MEASURES FOR CIVIL
DEFENSE AND EMERGENCY SITUATION
MANAGEMENT

Engineering and technical measures to be taken at the designed facilities shall be aimed at:

. protection of workers from consequences of natural and man-made emergencies;
. increasing the facility operation stability in wartime;
. prevention or reduction of possible destruction and losses as a result of the impact of

modern weapons;

. conditions to be created for emergency rescue and other urgent operations in the centers
of destruction, in the zones of accidents, catastrophes and natural disasters.

The following main engineering, technical and construction solutions for the emergency prevention
and response have been adopted at the designed facility, taking into account the fact that the project
considers the caustic water system upgrade:

. facility layout considering unhindered access of fire trucks and other special equipment to
the place of accident or fire, as well as the safe evacuation routes of personnel in the event
of an emergency;

. observance of the required distances between the designed facilities, limiting the spread
of fire;

. use of building materials and products with increased fire resistance;

. use of corrosion-preventing agents;

. providing the facility with gas detection sensors;

. use of devices, instrumentation and equipment as per requirements for facilities classified

by explosion and fire hazards and the area classes as per PUE RoK.

Man-Made Emergencies Prevention Measures

Operating personnel will develop the Emergency Response Plan to be applied in case of
emergencies, which describes prompt actions of the personnel for localization and subsequent
elimination of emergency situations, taking into account the specific conditions.

In the event of an industrial accident, the responsible employees of the Facility Civil Defense Service
will immediately arrange public alert and evacuation of the operating personnel, as well as the
visitors of the Tengiz field, who are not considered as field operating personnel.

The main hazardous factors of potential erroneous actions of personnel and external impacts,
including equipment failures, are:

o Moving road vehicles;
. Human factor (failure to comply with substances storage procedures, etc.);
. Faulty electrical equipment.

Natural Emergencies Prevention Measures

The risk of emergency situations is determined not only by the technical characteristics of the
enterprise, but also by potential natural processes, such as:

. Earthquake;
. Hurricanes, dust storms;
. Electric lightning discharge;

. Roads icing in winter
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The management team (Head of Civil Defense) is informed about the threat of an emergency by
the operational duty officer of the regional Department of Emergency Situations. The personnel
shall be alerted according to the previously developed emergency communication chart. Beyond
working hours, the management staff is informed by security officers.
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20 ATTACHMENTS

o Design Task
o Project passport

° ILF License
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