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1.0 BBEAEHMUE

HacToslwmn [OKYMEHT COOEPXKUT MNOSICHUTEmNbHYIO 3anucky no npoekty X-000-007-10 «3ameHa
HedTenposoga 3asoa-AMK» ana ctpouTenbCTBa 2 HOBbIX HaA3eMHbix TpybonposogoB (Ctagus 2B)
B3aMeH CyLLieCTBYOLLIEro nogsemHoro Tpybonporoga ot manndonsga MK go PMCH u Ha TeppuTtopumn
PIMNCH mectopoxaeHus TeHruna.

CornacHo npuHaTomy pewlennto TLLUO BBoanTecst B aKkcnnyaTaumio TpyoonpoBod KOHANLMOHHON HedTy.

TpybonpoBoabl HEKOHANLVNOHHON 1 BO3BPATHOW HEKOHAMLIMOHHON HedTH ByAyT NOCTPOEHbI A0 OCHOBHbIX
TOYEK BPE30K, 3arnyLleHbl ¢ 060MX KOHLOB U 3aKOHCEPBUPOBaHLI C obecneyeHnemM nx COXpaHHOCTU Ans
BO3MOXHOrO UCMOMb30BaHWsA B ByayLueMm.

KoHcepBaumsi 6yaeT npoBedeHa NOCPEACTBOM 3anofiHeHUst TpyGonpoBOAOB as3oToM, TpybonpoBoab
HEKOHAWUUMOHHOW 1 BO3BpaTHOW HEKOHAWLMOHHOW HedTU, MOCTPOEHHbIE [0 OCHOBHBLIX TOYEK BPE3OK,
GyayT nepenaHbl 3aKka3ynky (OTAeN aKkcnnyatauum).

CyuwiecTtBylowiaa cuctema TpybonpoBO4OB CbIpoN HedTU nNpedcTtaBnsaeT cobon psa Haa3eMHbIX U
noasemMHbix TpybonposogoB pguametpom oT 10 go 40 AOwMMOB, MO KOTOpPbIM MNepekaynBaeTcs
cTtabunmnsmpoBaHHas coipad HedTb ¢ KTJ1 Ha yctaHoBky MK, a HEKOHAMUMOHHAsA cblpasi HepTb - Ha
yctaHoBky MK n o6paTtHo Ha KTJ1. [laHHasa cuctema TpybonpoBOOoOB CNPOEKTMPOBaHa M MOCTPOEHA B
COOTBETCTBMM C MNpoekToM «[mnpoBocTokHeTb»1988 1. n akcnnyatupyetcs ¢ 1989 r. HapyxHas
aHTUKOPPO3UOHHasA 3awmTta obecneveHa 3a cYeT MOKPbITUA TpybonpoBoda NONUITUIIEHOBOW NEHTON
X0NogHbIM cnocobom. Bce noa3eMHble yYacTKM yKa3aHHbIX JIMHUIA HE MMEIOT KaTOQHOW 3aLLMTbI.

B mapte 2003, ceHTabpe 2004, anpene 2005 n 2007 r.r. B cucTeme NpoOUCXOOUNWN YTEYKW, Bbi3BaHHbIE
BHELLHEeN Koppo3unen B MecTax Bbixoda TpybONpoBOAHBLIX NIMHWUIA U3 FpyHTa.

YTeukun 13 aTuX NNHUN NpMUBOAAT K NPOMN3BOACTBEHHbIM NOTEPAM BO BpeMA PEMOHTHbIX pa60T.

YuutbiBas CKOpPOCTb KOppOOMPOBaHUA CyLLEeCTBYHOLWNX MNOA3EMHbIX pr6OI'IDOBOLI,OB, BIMAAKOLWYKO Ha
MeXaHN4YeCKyo UerlOCTHOCTb NoA3eMHbIX y4acCTKOB, TWO NPUHANO pelleHne 3aMeHnTb 3T Noa3eMHble
JINHWUM HOBbLIMU NIMHUAMU Hag3eMHOMN NPOKIagKun.

KoppekTnpoBka paboyero npoekta «3ameHa HedpTenpoBoga 3aBoa-IMK», koTopbli paHee O6bin
cornacoBaH B TOO «3kcneptusa KZ» mn nonyymn nonoxutenoHoe 3aknodeHne Ne EKZ-0124/17 ot
18.09.2017 r., HmMymmpoBaHa no petieHuto TLLIO.

lMpoekT BbLINOMHEH B COOTBETCTBUM C TpeboBaHUAMW AENCTBYIOLMX HOPMAaTUBHO-TEXHUYECKNX
aokymeHToB Pecnybnukn Kasaxctan, TY TWO wu TpeboBaHun TexHukn 6GesonacHoctn TLO,
obecnevmsaroLnx 6e3onacHyto aKkcnnyaTaumio 3anpoekTMpoBaHHOro obbeKTa.

U,eﬂbPO HacTodlero naketa AOOKyMeHTauun 4dBndeTcda npencraBslieHne MH(*)OpMaLI,I/WI B OpraHbl
rocygapCTtBeHHOro Haasopa W KOHTponA AOnA yTBepXaeHud B YCTaHOBIIEHHOM nopdake u nocne
yTBEPXOEHNA NMONYYUTb pa3peLueHne Ha BbINoJIHEHNE CTPOUTENTbHO-MOHTaXHbIX pa60T cornacHo CH PK
1.03-00-2011.

1.1 BbInosnHeHHblIe CTPOUTEJNIbHO-MOHTaXHble paGOTbI

B xofe peanusaumm npoekTa OCHOBHbIE CTPOUTENBbHO-MOHTaXHbIE paboTbl (3eMIsIHbIE paboThl, ycTaHOBKA
BCEX PyHOAMEHTOB M METAINMYECKNX KOHCTPYKUMIA) Bbinn BbiNOnHEHbI Mo npoekTty B 2017-2019 rogax.
Mo Tpy6onpoBOAHON YaCcTK 3aBepLLEHbI CNIEAYHOLLME CTPOUTENBHO-MOHTaXHbIE PaboThbI:

e Ot OMK pgo PMNCH - npoknagka 24-At0MMOBOW NWHUWM HEKOHOUUUK 1 16-O10MMOBOM NUHUN
BO3BpaTa HEKOHAMUMM COornacHo obbeMy paHHUX paboT. YcraHoBneHbl 24 u 16-gronmMoBble
oTCeKalLue apmaTtypsbil.

1.2 OcTaBLIMECS CTPOUTENbHO-MOHTaXHbIe paboThbl

B 2023-2024 rogax MpOEKTOM KOPPEKTUPOBKU nNpeaycMaTpuBaloTCs crneaylolmne CTPOUTENbHO-
MOHTa)Hble paboTbl:

e [leMOHTaX CyLLECTBYIOLIMX HAA3EMHbIX JIMHMM HEKOHAMUMW U BO3BpaTa HEKOHOULMW Ha
MaHundonsae JMK.

. OTFJ'IyLIJeHI/Ie OTKPbITbIX KOHLOB, MOHTaX Tennounsondaumm u KoHcepBauna as3oToOM JIMHUA
HeKoHOuumMm n Bo3Bparta HeKoHAULNN.
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e [lpoknagka w nogknodeHne  16-4OAMOBON  TPYOHOM  KaTyLWKM K  CYLLECTBYHOLLEMY
ABYXNo3unumoHHomy knanaHy XV-205007 Ha maHudonbae OMK ans Bo3o6HoBneHus Bbibpoca ¢
PCV-307001.

1.3  CokpaweHus n onpeaeneHusi

B goaHHoM OOKYMEHTE UCNOJb3YHTCA Ccregyline CoKpalleHuna n onpenerieHna:

TWO TeHrnsweBponn — Bnagenew, n onepaTop 3aBoga 1 0bopyaoBaHus/o6bekToB Anst
npoekTa

KMITI [Nogpsayrk No NPOeKTUPOBaHMIO

KTn KomnnekcHasa TexHonormdyeckas nuHus

OMK YcTaHOBKa AeMepkanTaHusaumm

LPO MpounsBoacTBEHHbIE NOTEPH

PIMCH PesepByapHbIln napk cbipon HepTn

PK Pecnybnuka KaszaxcraH

CMP CTponTenbHO-MOHTaXHble paboTbl

TY TexHu4eckoe ycnosue

2.0 OBLUAAYACTDb

21 OcHoBaHue ans pa3paboTkM HOBOro nNpoekTa

MpoekT «3ameHa HepTenpoBoaa 3asoa-[AMK» Ctagusa 26 paspaboTtaH Ha OCHOBaHUU:

e TexHuyeckoro 3agaHus BbigaHHoro TLIO;

e MaTepunanoB Tornorpago-reoge3nyecknx MsbickaHun, BbinosiHeHHbIX TOO bekcon Cepsuces B
2012, 2013 n 2015 rr.

o MaTepnanoB MHXEHEPHO-reoNTIorM4YeCcKmUX n3bliCkaHuin, BbinonHeHHbIX TOO KUPT B 2016 .

2.2 CBegeHNA 0 MeCTOHaXoXAeHUU oo bLeKTa

Tpacca Tpy6onposogoB nponeraet ot KTJI-1, KTJ1-2, KTJ1 2.3 go OMK (BHyTpu3aBoackas Tepputopus),
panee ot IMK go PIMNCH n Ha TeppuTtopumn PINCH, mectopoxaeHnsa TeHrns.

Mo Cragmm 2B, Tpacca M3 2 HOBbIX Had3eMHbIx TpybonposoaoB (24" TpybonpoBod HEKOHAWMLMOHHOM
Hed T 1 16” TpybonpoBon BO3BpaTHOW HEKOHOULMOHHOW HedTn) pacnonaraetcsa oT MmaHudonsga OMK
0o PINCH v Ha teppuTtopun PIMCH.

2.3 KpaTkoe onucaHue npoekra

MpoekTom NpeaycMOTPEHO CTPOUTENBCTBO 2 HOBbLIX HAA3EMHBIX TPYOONPOBOAOB M KOHCEPBaLMSA/BbIBOL, B
peXuMMm MpocToa fMHUN HEKOHAMLMOHHOW HedTM K BO3BpPaTHOM HekoHauumHHoW HedTn oT KTJT go
mMaHudonbaa AMK n ot IMK go PICH.

CornacHo npuHsaTomy pelwwenntio TLO BBoauTca B akcnnyartaumio Tpybonposog KOHANLNMOHHON HEDTK.

TpybonpoBoabl HEKOHANLNOHHOWN 1 BO3BPATHOW HEKOHAMLMOHHON HEeTW ByAyT NOCTPOEHbI A0 OCHOBHbIX
TOYEK BPE3OK, 3arnyLleHbl ¢ 060MX KOHLOB 1 3aKOHCEPBMPOBaHbI C obecrneyeHneM nx COXpaHHOCTU Ans
BO3MOXXHOIO MCMONb30BaHUA B OyayLiem.

KoHcepBauus GyneT npoBefeHa NOCPEACTBOM 3arofHeHUs TpyGomnpoBOoAOB a30ToM, TpyGonpoBoAb
HEKOHOVLUMOHHOW W BO3BPaTHOW HEKOHAWLMOHHON HedTU, MOCTPOEHHbIE [0 OCHOBHBLIX TOYEK BPE3OK,
OyayT nepenaHbl 3aKka3yuky (OTAEN SKCnnyaTauum).

MHN(eHepHO-TeXHVI‘-IeCKVIe paGOTbI No NPOEKTY pasaerieHbl Ha YeTbipe CTaaunun:

e Cragua 1 — KTJI-1-OMK (ogmH Tpybonposof KOHAMUMOHHOM HedTW K ABa Tpybonposoga
HEKOHAMLMOHHON HedTK);

e Cragusa 2A — OIMK-PTICH (36" TpybonpoBog KOHAWULMOHHON HEdTN);

e Cragua 2b — IMK-PTICH (24” n 16” Tpy6onpoBoabl HEKOHOULMOHHOW HedTh);
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e Cragua 3 — KTJ1-2 n KTN-2.3 — OMK (oguH TpybonpoBog KOHOMUMOHHOW HeddTM M ABa
Tpyb6onpoBoAa HEKOHOULMOHHOWM HETK).

2.4 YpoBeHb OTBETCTBEHHOCTMU NPOEKTUPYEMOIrO COOPYKEHUS

YpoBeHb OTBETCTBEHHOCTU HOBbIX COOPYXEHWUW, NPUHAT | — noBblWeEHHbLINW, cornacHo “lMpaBunam
onpeaeneHus obLero nopsaka OTHECEHUS 34aHUN N COOPYXKEHWUI, K TEXHUYECKN U (UITN) TEXHOMNOMMYECKN
CNoXHbIM 06bekTam" (YTBepxaeH npukaszoMm MuUHUCTpPaA HaUMOHaNbHOW 3KOHOMMKM Pecnybnvku
KasaxcTtaH oT 28 deBpans 2015 roga Ne 165).

2.5 XapakTtepucTuKa parioHa v NNowaaKkm CTpouTenbLCTBa

MpoekTupyemble TpybonpoBoabl nponeratoT oT maHudgonega MK go PMCH n Ha Tepputopumn PIICH,
MecTopoXaeHus TeHrna.

PanoHHbIn LeHTp r. Kynbcapbl, pacnonoxeHHbin B 110 KM OT MECTOPOXAEHUHA, OOQHOBPEMEHHO SBNSETCH
Grnvxkanwen >xenesHoOOPOXHOW CTaHUMen, coeauHsiollelr BaxToBbii nocenok, nocenok LaHbipak u
nocenok TLWO mectopoxaeHmst TeHrna ¢ octanbHbIMK permoHamu KasaxcraHa.

O6GnacTHoW LEeHTp, I. ATbipay, pacnosnioXeH Ha paccTosHMn 350 kKM OT MecTopoXaeHust TeHrns, coobLeHne
C HMM OCyLlecTBNSeTCA No acdanbTUpOBaHHOW aBTOMOOWIBHOW Jopore, MO >Kenes3Hon Jopore u
crneumanbHbIMK aBMapencamu.

Knumat B JaHHOM pervoHe pes3ko KOHTUHEHTaslbHbIM, 3acyLlunvBbIiA. XapakTepusyeTcs 3HaYUTENbHbIMU
CYTOYHbIMU U CE30HHBLIMK KONeGaHUsIMU TEMNEPATYP U PE3KNM NepexodoM OT 3UMbl K NeTy C KOPOTKUM
BECEHHMUM Ce30HOM. OCHOBHblEe OCOGEHHOCTU permoHa: HebosbLLOe KONMYecTBO aTMOCKEPHBIX 0CaaKOB,
CUIbHbIE METeNu, CyxXoCTb BO34yXa M MOYBbI, MHTEHCMBHOE MCNapeHne n U30bITOK NPAMBIX COMHEYHbIX
nyyen. 3vma xoriogHasi, Ho He NPOAOoILKMTENbHas. J1eTo kapkoe 1 4OCTaTOYHO NPOAOIKUTENBHOE.

OcHOBHbIE KNMMaTU4eckne napameTpbl paioHa paboT npusoaaTcs B Tabnuvue Huke cornacHo CI PK 2.04-

01-2017, TY TWWO A-ST-2008.
Ta6bnuua 2.5.1.

HanmeHoBaHue napameTpa XapakTtepucTuka

1. CpegHerogoBas Temnepartypa Bo3gyxa +94 °C

2. AGCONIOTHBIN MUHMMYM TEMNepaTypbl Bo3gyxa -36,2 °C

3. AGCOMOTHLIN MakCMMyM TemnepaTtypbl Bo3ayxa +44,7 °C

4. MakcumanbHaga pacyeTHasa Temnepatypa +60 °C

5. MMHMmanbHas pacyeTHas Temnepartypa -40 °C

6. TennoBoe nany4eHne abContoTHO YEPHOro Tena +75 °C

7. CpegHerogoBasi CKOPOCTb BETpa 3a OTOMUTESbHbIA Nepunog 5,3 m/cek

8. BeTpoBoit paiioH \A

9. MakcumanbHas CKopocTb BeTpa 40 m/cek

10. PaiioH no rononeay 12

11. HopmaTvBHas TonwmMHa CTEHKM rononeaa 5 MM

12. bapomeTpuyeckoe faBreHue 1019,4 rMa

13. MakcumarnbHas OTHOCUTENbHAA BRaXXHOCTb BO3ayxa 83 %

14. MuHuManbHasi OTHOCUTENbHas BNaXXHOCTb BO3ayxa 40 %

15. NogoBOE KONMMYEecTBO 0CagKoOB 200 mm

16. CHeroBoW panoH I

17. MakcumanbHasi TOMLWMHA CHEXHOMO NOKpoBa 26 cm

18. HopmaTunBHas rnybvHa npomep3aHus rpyHTOB 1,5m

19. Knumatnyeckun pamoH ansa CTpouTenbCcTBa Ivrs

20. [lopoxHo-knMmaTuyeckas 3oHa V4

21. 30Ha BNaXkHOCTU 3
MpumevaHns:

1.
2. PaiioH no rononeny — Il (CN PK 2.04.01-2017, A-ST-2008);

BeTtposoi pavioH — V (CIN PK 2.04.01-2017);

3. Knumatuueckun panoH ansa ctpoutensctsa — IVIT (CI PK 2.04.01-2017, A-ST-2008);

4. [opoxHo-knumaTtudeckasi 3oHa — V (CH PK 3.03-01-2013).

ABCONOTHBIE OTMETKUN B pavioHe NioLwaakm U3MeHsaTcsa oT MuHyc 23,05 no muHyc 24,40 M.

I'ny6MHa 3aneraHuna rpyHToBbiX BO HaxXoOUTCA B npenenax 0,8-10mort NOBEPXHOCTU 3EMIIN.
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HopmaTusHas rnybuHa npomep3aHns Ans CYrfMHKOB U MMuH — 1,24 M.

HopmaTunsHas rnybuHa npomepsaHuns Ans cynecen U NecKOB MeNkUX 1 noinesaTbix — 1,5 M.

3.0 TEXHOJNION'MYECKAA YACTb

3.1 OO6Lune cBegeHun

3apaven npoekTa ABNSeTCA 3aMeHa NOA3EMHbIX TPyOonpoBOAOB HEPTM OT Bcex HUTOK (ycTtaHoBka 200)
KT oo manndonega OMK v ot MK go PMNCH Ha Hag3eMHble TpybonpoBoabl:

e TpybonpoBoa KOHONLMOHHOW HedTw;

e TpybonpoBoa HEKOHAMLNOHHON HEDTH;

e TpybGonpoBoa BO3BPaTHON HEKOHAMLIMOHHON HETMW.

[anee onucbiBaetca Tonbko Ctagua 26 no ycTponmctBy 2 HOBbIX Haa3eMHbIXx TpybonpoBogos
HEKOHAMLIMOHHON 1 BO3BPATHOM HEKOHANLMOHHOM HedTn OoT MaHmdonbaa MK go PTCH.

3.2 TpybonpoBoa HEKOHAULIMOHHOWN HedTU

24 pronmoBbIn TpybonpoBo HEKOHOULMOHHOM HedT ByaeT NOCTPOEH OT CyLecTBYOLWEero MaHudgonbaa
Ha MK go konogua Ha PIMCH ¢ nogkntoyeHneM k 16 OoiMOBOW 3afBuKKe, 3arnyLleH ¢ 000uX KOHLOB, U
3aKOHCEpPBMPOBaH C obecnevyeHneM €ero COXpaHHOCTW ANsi BO3MOXHOrO WCMNOMb30BaHus B Oyayliem.
KoHcepBauus 6ygeT npoBefeHa NocpeacTBOM 3anofHeHnst TpybonpoBoaa a3oToMm.

3.3 Tpy6onpoBoa Bo3BpaTHOW HEKOHAULMOHHOM HethTH

16 OHNMOBLIV TpyOONPOBOA BO3BPATHOW HEKOHAMLMOHHOW HedTn ByaeT NOCTPOEH OT CyLLECTBYIOLLErO
MaHudonbaoB Ha IMK go o6beanHeHHon nuHuin nocne HacocoB G-26 n G-41 Ha PICH, 3arnyLweHbl ¢
00eux KOHLOB, N 3aKOHCEPBMPOBAH C 06ecneyeHneM ero COXpaHHOCTU Anst BO3MOXHOIrO MCMNONb30BaHNs
B Oyaywiem. KoHcepBaumsa 6yaeTt npoBeaeHa NocpeacTBOM 3anosiHeHnss TpybonpoBoaa a3oToMm.

3.4 WUcxopgHble faHHbIe M onpeaeneHne pa3MmepoB HOBbIX TPYOONpPOBOJOB

[nsa BbINONHEHUA rMAPaBINYECKMX PAacYETOB UCMOSb30BaN1Ch CreayoLme JaHHble A1 HEKOHOANLNOHHOM
HedTK:

Ta6bnuua 3.4.1.

Ot OMK Ha
MapameTpbl Ea. nam. PMCH*
Pac4yeTHas npon3BoAUTENBHOCTb m3/y 1250
Pa6ouas Temnepartypa °C 60-65
Paboyee gaBneHune 6ap 136. 3,5

MpumeyaHue: * - Yepes knanaH copoca gasneHus PCV-307001.

[ns BbINOMHEHNsI TMAPABAMYECKMX PacYeTOB MCMONb30BaNvChb Crneaylowme OaHHble Ansi BO3BPaTHON
HekoHAMUMOHHON HedbTn ¢ PIMNCH Ha KTJ1:

Ta6bnuua 3.4.2.

MapameTpsbl EA. nam. Ot Hacoca
G-41 Ha PMNCH*
PacyeTHas npon3BogMTeNbHOCTD M3y 300
Paboyas TemnepaTtypa °C 50
Paboyee naBneHune bap 136. 6-10

MpumeyaHue: * - Tak kak Ha PINCH nveeTtca asa Hacoca (G-26 n G-41) anga Bo3Bpata HEKOHAMLIMOHHOW
Hed T Ha 3asog KTJ1, 6binm ucnonb3oBaHbl AaHHbIE Hacoca BonbLuert NPOU3BOAUTENBHOCTU U HaMnopa.

TexHonornyeckne gaHHble 1 coctaB HedTh Bbin npegocTasneH TLO.

CornacHo BbIMOMAHEHHbBIM rmgpaBiiMd4eCkMMm pacyeTtaMm M NPOEKTHOMY peLUueHUto, TpeGyeTCﬂ N3MEHUTb
pa3mepbl HEKOTOPbIX CYLLECTBYHOLNX pr6OI'IpOBO,D,OB.
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Ta6nuua 3.4.3

HekoHguunoHHasa HepTb
P Pa3mep Pa3mep HoBOM
acnonoXxeHue NUHUK -
cyliecTByHOLWEen NMHUN JNIMHUM
Ot AMK go PINCH 426 mm (~167) 24
MaHnudonbg Ha MK 426 mm (~16”) 24
Bo3BpaTHass HeKOHAMLIMOHHAsA HePTb
P Pa3mep Pa3mep HoBOM
acnonoXxeHue NUHUK -
cyliecTByHOLWEen NMHUN JNIMHUM
Ot AMK go PINCH 426 mm (~167) 16”
Manudgonbg Ha MK 426 Mmm (~16") 16”

4.0 TPYBOMNPOBOOHAA YACTb

4.1 O61bem npoeKkTupoBaHuUA No TpybonpoBoaam

[MpoekToM MpegyCMOTPEHO CTPOUTENbCTBO 2 HOBbIX HaA3eMHbIX TPyOOMpPOBOAOB HEKOHAMLMVOHHOM U
BO3BPaTHOM HEKOHANLMOHHOM HEPTM ANSA 3aMeHbI CYLLECTBYHOLMNX NOA3EMHbIX TPyOONpoBO4OB HEDTM OT
MaHudonsaa MK go PINCH.

B pamkax gaHHoro npoekta no Ctagum 2B npefycMOTpeHbl cnegytoLlee:

e YCTpPOWCTBO Hag3eMHoro Tpybonposoga 1 kateropmm HEKOHAULMOHHON HeTU ONMHOW 1647 M, 13
HMX: 1620 M ¢ ycnoBHbIM anameTpom 24 arorimos ([y 600 mm), 15 M ¢ ycnoBHblM anameTpom 16
arorimos (Oy 400 mMm), 12 m ¢ ycnosHbeIM gnameTpom 12 arorimos (Oy 300 mMm), oT MaHudoneaa
OMK po Bpesok Ha PICH;

e YCTpPOWCTBO Hagl3emMHoro TpybonpoBoga 1 kaTeropuMmM BO3BPATHOM HEKOHAMLMOHHOW HedTu
AnnHon 1615 m ¢ ycrnoBHbIM guameTtpoM 16 aroimos (dy 400 mm) ot maHudonbaa OMK go PICH;

e BbiBegeHne 13 akcnnyataumm CywecTBYHOLEA HA43€MHON JIMHUN HEKOHOWLMOHHOW HeddTU u
BO3BpaTa HEKOHAVLMOHHOW HedTM C NpuMbnuanTenbHOn AnnHon 82 M, n3 HUX 16 M C yCroBHbLIM
anameTpom 16 arorimos (Oy 400 mm), 20 m ¢ ycnoBHeIM anameTtpom 12 arormos (Oy 300 mm), 25
M C ycnosHbIM gnameTpom 10 gronmos (Jdy 250 mm) ), 21 M ¢ yCnoBHbIM AvamMeTpoM 8 ArMOB
(dy 200 mm) Ha MaHudonbae OMK, ux yactnyHas O4NCTKA M YaCTUYHBIA AEMOHTaX B MecTax
BPE30K.

HoBbin 24 gtovimoBbI TpybonpoBog HEKOHAMUMOHHOW HedTu OyaeT MOCTpOeH OT CyLEeCTBYIOLLErO
MaHudonbaa Ha MK go konogua Ha PMNCH ¢ nogkntoveHMeM k 16 OOMMOBONM 3afBWXKKE, 3arfyLlleH C
000MX KOHLIOB, 1 3aKOHCEPBMPOBaAH C 00ecneyeHnemM ero COXpaHHOCTU Anst BO3MOXHOIrO MCMNONb30BaHNs
B OyoyLwiem.

HoBbin 16 aloriMoBbIM  TPyGONPOBOA4 BO3BPATHOW HEKOHAMUMOHHOM HedTn 6Oyaetr nocTpoeH oT
cylwiecTBytowero maHmgonosas Ha [IMK go o6beanHeHHon nuHun nocne HacocoB G-26 n G-41 Ha PINCH,
3arnyweH ¢ obomx KOHLIOB, U 3aKOHCEpPBMPOBaH C obecneyeHneM ero COXpPaHHOCTM AN BO3MOXHOro
ncnonb3oBaHuA B ByayLiem.

KoHcepBaums nuMHWA HEKOHOAMLUMOHHOW M BO3BPaATHOW HEKOHOMLMOHHOW HedTM OyaeT nposBedeHa
NoCpeLCTBOM 3anofiHeHUs TpyGonpoBoaa a3oToM.

4.2 PacuyeTHble napamMeTpbl TPy6onpoBoaoB
TexHonornyeckne napameTpbl TPyOONPOBOAOB NPUBEAEHbLI HNXKE:

Ta6bnuua 4.2.1. Paboyvas n pacyeTHas Temnepartypbl

Tov60npoBoaLI Pa6ouasn PacyeTHas Temnepartypa, °C
Py poBoA Temneparypa, °C MwuH. Makc.
HekoHOWUMOHHas HedTb 60-65 5 145
BoaBpaTHas 50 5 73
HEKOHAMLMOHHAs HeddTb

Tabnuua 4.2.2. Paboyee u pacyeTHoe AaBneHus

Tpy6onposoapbi Pabouee naBneHue, PacuyeTHoOe
pybore 6ap n36. naBneHue, 6ap ns6.
HekoHANUMOHHAA HedTb 3,5 10
BosBpaTHas
HEKOHOMUMOHHast HedbTb 6-10 14
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4.3 BbIbop Tpacchl Tpy6onpoBoaoB

Tpacca Tpybonposoga ot manuconega AMK go PMCH, n Ha Tepputopum PICH 6bina onpegenexa c
yyeTom Tpebosanui P 38.13.004-86, CIT PK 3.05-103-2014, CH 527-80, CH PK 3.01-03-2011, CIN PK
3.01-103-2012. O6was Tpacca TpybonpoBoga nokasaHa Ha 4eptexe X-000-L-5460. lNMpu BbIOOpPE
ONTUMarbHOWM Tpacchl TPYOONPOBOAOB YYUTLIBANIUCH CEAYOLLNE KPUTEPUN:
CyLLEeCTBYIOLLEE MOSIOXKEHME, Hanmdne OOCTYNHbIX Y4aCTKOB Afsi NpoKnagkM TpybonpoBoOaoB;
onTUMM3auusa KonmMyecTsa MaTepumaros;
BO3MOXHOCTb MCMOMb30BaHWS CYLLECTBYHLLNX KOPUOOPOB TPyOONpOBOAOB;
OCYLLECTBIEHNE CTPOMTENBHBIX paboT 6e3 ocTaHOBa CyLLECTBYOLLMX TPyOONpoBOaOB;
CHWKEHME NepeceveHunin C CyLLECTBYHOLLMMU KOMMYHUKAUUSMK 1 30aHUSMU 00 MUHUMYME;
obecneyeHne 0OCTAaTOUHOIO NPOCTPAHCTBA ANd NpoBeaeHus becnpenaTcTBEHHOro u 6e3onacHoro
MOHTaXa 1 ganbHenwero obcnyxmsaHua TpybonpoBoaoB.;

¢  MWHMMaribHOE paccTofHMEe OT 3eMnM [0 Hu3a Tpyb nmpuHMmanock 2,2 M ansa obecneyeHus

cBoboAHOro Npoxoga NepcoHana;
e TpeboBaHuWs K 3aBOACKONM U TpyboONpoBOAHOM KOMMNOHOBKe cornacHo TY TLWO L-ST-2008;
e mbkocTb TpybonpoBoda n komneHcaumsa gecopmaumin Ha OCHOBE pacyeTa Harpysok U aHanmsa
HanpPsHKeHUNn.

MpenmyllecTBEHHO Tpacca HOBbIX TpPyboONpoBOAOB BbINOMHEHA HAL3EMHO Ha CTanbHbIX OMopax,
acTakagax n 6eTOHHbIX NeXxHAX. B HEKOTOPbIX MecTax, rae He sIBNSeTCA BO3MOXHbIM YCTaHOBUTb HOBbIE
onopsbl, ByayT Mcnonb3oBaHbl CyLLECTBYOLWME acTakagbl. [Ona onpegeneHus Tpaccbl TpybonpoBOLOB
Mcnonb3oBanucb pesynbTaTbl Tonorpaduyecknx nsbickaHuin, BoinonHeHHbIX TOO «bekcon CepBuces» B
2012 1 2013 n 2015 rr, a Takke OGbINO NPoBeAEHO UccreaoBaHUe NMNOLLAAKM.

4.4 Marepuanbl Ansa Tpy6onpoBoAoB U 3anopHas apmartypa

Mopbop matepmanos Anst TpybonpoBoAOB OCYLLECTBIIEH COrNacHo Knaccudgukaumm matepuanos TY TWO
PIM-SU-5112-TCO.

[Ona TpybGonpoBOAOB TPAHCMOPTUPOBKN KOHAMUMOHHBLIX TexHorormdecknx yrneesogopogos (PHC)
ncnonb3oBaHbl Kraccbl matepuanos D14D, 150H01, 150H21 n 150K21, To ecTb maTepwanbsl Tpyo,
duTHHros, cdnaHues U TpyOHON apmaTtypbl NPUHATBI U3 YrNepoaucTon ctanu, cepTuduumMpoBaHHON No
NACE MRO0175, npegHasHa4YeHHOW NS SKCnnyaTaumMm B CEPHUCTBIX U LWEMOYHBIX cpedax v B panioHax ¢
HU3KOW TemnepaTypon okpyxatowien cpeapbl (LTCS). MNpunyck Ha koppo3uto cocTaenset 3 MM, TpebyeTtca
nocnecsapo4Has TepmoobpaboTka cornacHo TY TLIO.

Ons Tpy6onpoBoaoB TPAHCMOPTUPOBKN HEKOHOULMOHHBLIX (CEPHUCTLIX) TEXHOMOMMYECKUX YrIeBO4OPOA0B
(PHC) ucnonb3oBaHbl knaccel maTepuanoB 150K01 n 150K21, To ectb matepuansl Tpyob, pUTUHIOB,
dnaHueB M TpyOHOW apmaTypbl MPUHATbI M3 YrepoaucTon cranu, ceptudumumposanHon no NACE
MRO0175, npegHasHayeHHOW ANSA SKCAyaTaunm CEPHUCTBIX U LWENOYHbIX cpefax M B paloHax C HU3KOM
TemnepaTtypon okpyxatowen cpegbl (LTCS). lMpunyck Ha koppo3uio coctaBngetr 3 MM, Tpebyetcs
nocrneceapo4Has TepmoobpaboTka cornacHo TY TLIO.

B pamkax nmpoekta B OCHOBHOM WUCMOJNb3YHOTCA KIIMHOBLIE driaHLUEBble 3aABWXKKM, NogobpaHHble no TY
TWO PIM-SU-5112-TCO. YuacTku pasmelleHusi 3aropHOM apmaTypbl BbiOpaHbl B COOTBETCTBUM C
TpebosaHuamn ASME B31.4, P 38.13.004-86 n CH 527-80. Apmatypa TpybonpoBoaoB n ee obssska
OyoyT pasmelleHbl Hag3emHo. [Ona pocTyna K 3arnopHOW apMaType npeayCcMOTpeHbl NioLwazku
obcnyxunBaHusl U nepexonHble MOCTUKU B MecCTax, rae 310 HeobxoamMMo, cornacHo pekoMmeHgauusm CH
527-80, TY TWO L-ST-2025 un "PykoBoacTBa no TexHuke 6eszonacHocTu npu npoektuposanun” TLO.

4.5 BbIOOp TONWMHLI CTEHKM TPyOOnpoBOoaoB

TonuwuHa cTeHkn TpybonpoBoaoB BbibpaHa Ha OCHOBE AaHHbIX KnaccoB matepuanos TY TLWO PIM-SU-
5112-TCO - 150H21 n 150K21, cootBeTcTBylOWMX Knaccy fgasneHuss 150 gna tpybonpoBogoB ¢
MakcuMMarbHbIM pacyeTHbIM aaBneHveM 18.3 6ap u36. gasneHus (npu Temnepatype 38 °C). Takke
TONWMHA CTEHOK Obina NnoATBepXAeHa pacvyeToM Harpy3ok M aHanm3oM HanpspkeHWin, CMOTpUTe pasgen
6.6.

4.6 PacueTt Tpy60npoBOAOB U aHaNMU3 HanpsXkeHUn
Ons obecnevyeHnss rmMbkocTM TpyOOMpoBOAOB, a Takke Ans pacyeta (yHOAMEHTOB OMop MU

METamnfOKOHCTPYKUUIA Obin BbIMOMIHEH pacyeT Harpy3ok TpybonpoBOAOB W aHanmM3 HanpshKeHUn ¢
ncnonb3oBaHNeM nporpaMmmHoro naketa Caesar Il Bepcus 5.30.02.
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PacueT Harpy3ok TpybonpoBOL4OB 1 aHann3 HanpsiKeHWn NPoOBEAEH AN CrneayroLmMx MOMEHTOB:

e OnpegeneHne MUHMMANbHOTO PAcCTOAHUA MeXAY onopamMu TpybonpoBOAOB C YYETOM PasfnNYHbIX
ycnosuii: nyctasa Tpyba, 3anonHeHHast Bogow Tpy6a;

e PacueTr HanpsikeHur TpyboONpOBOOOB: OMpeAeneHne KpUTEPUEB pacyeTa HanpshkeHun u
npeaBapuUTEnbHBIN pacyeT NPoAOoSbHBIX CMELLLEeHWI / cxkaTuii Tpybonposoaa, nog BO34eNCTBUEM
TemnepaTtypbl BHYTPEHHEN W BHELUHEN Cpedbl; onpedeneHve peleHun Ans OrpaHuyveHust
cMeLleHuin TpybonpoBOAOB U YCTAaHOBKN aHKEPHbIX ONop, KOMMEHCaTOPOB;

e [lpoBepka cueHapMeB HaMNPsXKEHHOro COCTOsHMA TpybonpoBOoooOB Mpu  rMapaBnM4ecKOM
ncnblTaHWM U MpU BBOAE B 3KCNMyaTaLuio;

e  AHanus Harpy3ok Ha TpybonpoBoabl: BETPOBbIX HArpy30K, Harpy3kn OT CHEXHOIO NMOKPOBa.

4.7 Onopbl Tpy60npoBOAOB U TPYOHbIE 3cTakaibl

B kauecTtBe onop TpybonpoBoaoB MCMNOMb30BaHblI CTaH4APTU3MPOBaHHbIE onopkl cornacHo TY TWO L-ST-
6077. Nopbop onop OCYLLECTBIEH COrnacHo TpeboBaHMsIM AaHHbIX TY 1 pe3ynbTaToB pacyeta Harpy3ok
TpyOONPOBOAOB U aHaNM3a HanpsKEeHWNA.

OcHoBHasa vacTb onop ana Tpybonposoaos, oT Bbixoga ¢ MK go PMNCH obecneunBaetcs B pamkax
Ctagumn 2A gaHHOro npoekra.

HoBble y4acTku TpybonpoBogoB, oT Bbixoga ¢ MaHudgonsga AMK go PIMCH, n Ha Ttepputopun PIICH,
nnaHuMpyeTcs YyCTaHaBnuMBaTb MNPEVMYLLECTBEHHO Ha OETOHHBLIX NEXHsIX, TPYOHbIX MOCTUKaX,
MeTanmnmMyecknx ornopax, KoTopble npeaycMoTpeHbl B pamkax Ctagmm 2A AaHHOro nNpoekTa.

HoBble oMopbl pacnofnoxeHbl M NoAOOpaHbl Tak YTOObl MMHUMU3NPOBATb HArpy3kn W yCcunwus,
co3gaBaeMble HOBbIMU TpyOonpoBogamm Ha CyLlecTByOLMe TpyOONpoBOAbl U 3CTakabl.

4.8 Mokpacka, 3alWunTHOe NOKpbITUe, U3onAuUs

Ona 3awmtbl TpybONpPOBOOOB OT BHELUHEN KOPPO3MM MpefyCMOTPEeHa OKpacka HOBbIX HaA3€MHbIX
Tpyb6onpoBogos cornacHo TY TLWO COM-SU-5191.

CornacHo TpeboBaHusM, M30NMpOBaHHbIE TpybonpoBoabl ¢ TeMnepaTypon paboyen cpeabl o 205°C
OKpaLLMBalOTCS B 2 CINOSi TOHKOMSIEHOYHbBIM 3MOKCUOHBIM MOKPLITUEM (CUCTEMA MOKPbITMS “12.17).

Onopbl Tpy6ONPOBOAOB OKpaLLMBAKOTCA B TpY cnos: 1-i crnon — camooTBepXKaatoLLeecs HeopraHmyeckoe
UMHKOcoAepXallee NnoKpbITUe — Pa3BoAMMOE pPacTBOPUTENEM, 2-I CMON — NPOMEXYTOYHOE 3MOKCUOHOE
NOKpbITUE, U 3-1 Cron — anudaTnyeckuin nonnypetaH (cuctema nokpbitus “3.17).

BHyTpeHHee 3alUTHOE NOKpLITME TPYGONPOBOAOR He NPeayCMOTPEHO.

B npoekTte npegycmoTtpeHa nsonsumsa Tpybonposogos cornacHo TY TWO IRM-SU-1381-TCO. TonwwuHa
nsonsumn obycrnoeneHa guameTpom TpybonpoBoga u pabouveit TeMnepaTypoll cpedbl U COCTaBnseT,
cornacHo Tabnuue:

Ta6bnuua 4.8.1.

OvameTp Tpyb6onpoBoaa PacyeTHas Temnepartypa, °C TonuwmHa nsonsuum
12” Ot 51 go 100 60 Mm
16” Ot 51 go 100 60 Mm
24 OT1 51 go 100 70 Mm
MpumeyaHue: ” — groNMm.

[nsa nsonsiumm TpybonpoBoAOB AnameTpom A0 24” ncnonb3yeTcsi MMHeparbHasi BaTta BbICOKON MAIOTHOCTH
100-120 kr/m3.

4.9 Bpes3ku B cywecTByloLMe TpybonpoBoabl

Bpesku B cyLLeCTBYHOLLME CUCTEMBI TPYOOMNPOBOAOB BYAYT BbIMONHATLCS NPEUMYyLLECTBEHHO NOCPeaCTBOM
naHUeBOro CoOeAMHEHNUs1 B TEX MecTax, rae BO3MOXHa M30MnsiuMsi NoToka MOCpPeacTBOM MepEeKpbITUS
CYLLEeCTBYIOLLMX KrNanaHoB 1 ApeHaa NMHWUIA, T. €. UX ONYCTOLLUEHUSI NO BO3MOXXHOCTH.

Bpe3KI/I B CyLleCTBYyHOLINE CUCTEMDI pr6OI'IpOBO,EI,OB METOO0M XOSTI0AHOWN Bpe3Kn He nNpeayCMOTPEHbI.

Knaccbl matepuanos, npegycMmoTpeHHblie TY TLHO PIM-SU-5112-TCO, ncnonb3ytoTcs TONMbKO AN BPE30K
npy HEO6XOAMMOCTU CBapHbIX paboT Ha CyLLECTBYOLLMX NMNHUAX. [N HOBBIX IMHUA HAAMNEXUT NPUMEHSITb
Knaccel MaTeparnos, npegycMoTpeHHble TY TLWWO PIM-SU-5112-TCO.
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Bce Bpeskn JomKHbI BbINOMHATECA B COOTBETCTBMM € TpebosaHmammn TY TWO L-ST-2014.
410 Cgapka, MeToAbl KOHTPONA CBapPHbIX COeANHEHUN

CBapka 1 HepaspyLuatoLLMI KOHTPOSb TPYOONpOBOAOB NPOBOAATCA B cooTBeTCTBUM ¢ TY TLLO W-ST-2000
n W-ST-2025, B kOTOpbIX yKa3blBaloTCa TpeboBaHUSA Kk CBapOYHOMY 00OpyAoBaHWMto, npouedypa CBapKu
TpyO, MCMbITaHWE CBapHbIX COEAMHEHWUW, WCMONb3yemble MaTtepuanbl, TpeboBaHMS K TepPMUYECKON
obpaboTke OO M nocne npoBefeHust paboT. [ns cBapku TpybOMpOBOAOB M3 YriepoaucTon cramu
ncrnonb3yeTcs MeTo4 [YyroBOM CBapky MeTannuyeckum (NNaBsWMMCcsl) MOKPbITbIM - 3NIEKTPOAOM.
Tepmunyeckas obpaboTka MeTanna NpoBOANTCA 4O NPOBEAEHMS CBApOYHbIX paboT, B COOTBETCTBUM C TY
TWO W-ST-2025 mn CIl PK 3.05-103-2014. lNpoBepka pe3ynbTaToOB CBApO4YHOro npouecca Tpyb u
apmMaTypbl OCYLLECTBMASIETCA C MOMOLLb0 METOOOB HepaspyLUalLWero KOHTPONA M MCCnedoBaHus
MEeXaHW4YEeCKOM MNPOYHOCTM CBApPHbIX CoeauHeHwui. [lpouenypa KOHTPOSS KayecTBa CBapPHbIX CTbIKOB
OO0JShKHA COOTBETCTBOBATb TpeboBaHMsM, NpMBESEHHbIM B CTpouTenbHoMm ctaHgapte APl 1104, pasgen 6
nTY TWO.

Kaxabli WOB [OO/MKeH ObiTb MPOKOHTPONMPOBAH (OU3NYECKMMM METodaMKn KOHTpons B obbemax,
ykasaHHbIx B TY TLUO Ha TpyObl n TpeboBaHusix CI PK 3.05-103-2014. B Tex cniyyasix, koraa reomeTpus
Tpy6 He NO3BONSAET NPUMEHUTbL pagMorpadUYecknii MeTon, KOHTPOS CTbIKOB, ANsi KOHTPONS CTbIKOBbIX
CBapHbIX COeQMHEHN NCNONb3YETCH YNbTPa3BYKOBOW METOL, KOHTPOSS.

Ta6bnuua 4.10.1.

Knacc BonromeTtpuuecknm
TY TWWO martepu Mn/MBK paguorpacdunueckumn ncToO Wcn.iraune
NOBEPXHOCTU TBEpAOCTH
ana KOHTpPOIb
PIM-SU-5112-TCO | 150H01 5% SW 5% HeT HeT
PIM-SU-5112-TCO | 150K01 100% SW 100% na na
PIM-SU-5112-TCO D14D 5% SW 5% HeT HeT
PIM-SU-5112-TCO | 150H21 5% SW 5% HeT HeT
PIM-SU-5112-TCO | 150K21 100%SW 100% na na

411 MWcnbiTaHne Tpy6onpoBoaoB

[MpoekTomM NpegyCMOTPEHO NpoBedeHne MMOpaBINYECKNX UCMbITAHUIA, B COOTBETCTBUKN C TpeboBaHUAMU
APl RP1110 «PekomeHaoyemas npakTuka ucnbiTaHWiA TPyOOnpoBOAOB ANSA XWOKUX YrNeBogopodoB Ha
repmeTn4HocTb U npodHocTb» 1 CI PK 3.05-103-2014. Bce TpybonpoBoabl u TpybHas 06BsA3ka nognexat
rMapaBIMYecKkoMy UCMbITAHWUID, OYUCTKE, NMPOAYBKE M MHCMEKLUMM, COrMAacHO TEXHUYECKMM TpeboBaHUsIM
TWO X-000-L-PRO-0001 «[MMpouenypa npoBefeHust rMapoCTaTUYECKOro UCMbITaHMs TpyOOnpOBOAHOM
cuctembly, TY TWHO Ha MoHTax u ucnbiTaHue L-ST-2007, TY TWO Ha XUMUYECKYID OYUCTKY
Tpyb6onpoBoaoB 13 yrnepogucton ctanu L-ST-2013, a takke TY TWO W-ST-2000 n W-ST-2025.

Bce TpyGonpoBoabl M TpybOHas obBsA3ka LOIMKHbI MPONTU TMAPaBINYECKOE WCMbITaHUE C OaBIIEHUEM,
paBHbIM 1.5 OT pacueTHoro aaBsneHust B cootBeTcTBun ¢ ASME B 31.3.

Mepen Hayanom ncnbiTaHMs BCs cucTema TpybonpoBoaoB 1 TpyOHOM 00BA3KKM A0MKHA ObITb O4YMnLLEHa OT
rpsian, mycopa u nHopogHbix Ten. TpybHas obBa3ka gormkHa ObiTb 3arnyLlleHa ¢ MCMOoSNIb30BaHNEM TITYXMX
dnaHues, coeanHenns ans KUMuA gomkHbl ObiTb 3aKpbiTbl 3arfylwkamu unm pe3bboBbiMM NpodOkamu.
KnanaHa perynaTopbl AaBreHusi, TepMoOKapMaHbl, (unbTpbl U Agpyroe obopydoBaHue He CrnocobHoe
BblaepxXxaTtb gaBneHune rmgpouncnbliTaHnAa OOJKHO ObITb yaaneHo n 3aMeHeHO Ha BpeMeHHble pr6HbIe
y3nbl. HeobxogmMmo npenycMOTpeTb HanmuumMe BPEMEHHBIX OMop ANs nogdepXaHuss obopyaoBaHUA U
Tpy6onpoBoaoB BO BPEMS M'MAPOMCHLITAHNS, T4e 3TO HeobBXoaNmo.

Ona cTpaBnuBaHus BO3Ayxa W XWUAKOCTM B TpybonpoBogax W TpybHOU 06GBA3KE MCMONb30BaHbI
BO3AYLIHWUKA M [pEeHaX, COOTBETCTBEHHO MPEAYCMOTPEHHbIE MPOEKTOM Ha BLICOKMX U HU3KUX TOYKaX
TpyGHOM 06BA3KN.

Boga ang ruapaBnuyeckoro UCMbITaHUA [A0MKHa ObiTb YMCTOM UM He [OOMKHa codepXaTb MOCTOPOHHUX
BeLLIeCTB U B3BeLUeHHbIX TBepablX dpakuuin. CogepxaHue XNopuaoB B BoAe He A0MKHO npesbiaTts 50
YyacTer Ha MWUMNWOH. MUHMManbHas TemnepaTtypa Boabl AN MCMbITaHUs OorkHa GbiTb 10 °C. Ecnu
UCMbITaHUA MNPOBOOATCA B 3UMHee Bpemsl TpebyeTcs npoBefeHune crneuvanbHbiX MeponpuaTvMin ans
yCTpaHeHUsl BO3MOXHOCTU MPOMep3aHuns BoAbl.

Mpu npoBegeHWM rMAPOUCHLITAHMSA HapallMBaHWe OaBIeHWUst AOMKHO NPOUCXOAUTb CO CKOPOCTbIO He
bonee 5 Gap (136.) B MUHYTY. [JOCTUrHYTOE MCMbITATeNbHOE OABMEHWE BbIOEPXKUBAETCS B TeyeHue
BPeMeHW, OOCTaTOYHOro ANs TOro, YTobObl BCE MexXaHUYeckue HanpsikeHus B TpyOGonpoBoAde MOrmu
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BbIPOBHATBLCS, @ Takke OO TeX Nnop, Noka Bce coeauHeHns (pe3bboBble, CBapeHHbIE BPacTpyb unm BCThIK,
naHuesble) He ByayT NPOBEPEHbI Ha NpeaMeT Hanuuusa ytedek, Ho He MeHee 10 MUHYT.

Mo okoHYaHUM UCMLITaHUA BoAa AOMKHA GbiTb yaaneHa, a TpyGHas cuctema gomkHa 6biTh ApeHpoBaHa
¥ ocyLUleHa.

4.12 [JemoHTaXx 4yacTeun CyLleCTBYHOLMUX TPYOONPOBOAOB

He6onblune yacTu cyLecTByOLWMX TPybonpoBoaoB 6yayT AEMOHTMPOBaHbI NS OCYLLECTBEHUS BPE3OK
nyTem BHeCeHus Moandukaumii B CyLLECTBYOLLME TpyGonpoBoabl, a Takke Ans obecneveHmst cBO604HOro
MecTa Ans YCTaHOBKM HOBbIX TpybonpoBogoB. HagseMHble 4acTu CyLeCTBYHOLUMX MOA3EMHbIX
TpybonpoBogoB 6yayT oTpesaHbl, a NoA3eMHble YacTu 6yayT BpeMeHHO 3adenaHbl 6e TOHHOM Npobkon onst
OyayLLUMX OEMOHTaXHbIX paboT. OCHOBHOWM A4EMOHTaX CYLLECTBYOLLMX TPYOONpPOBOAHBIX NMMHUK HE BXOAUT
B AaHHbIN 06bem paborT.

413 [lepexonbl Yepe3 aBTOMOOUIIbHbIE AOPOTHU

Mepexon TpybonpoBoaoB yepe3 acdanbTupoBaHHyk asTogopory Kynbcapbl — CapblkambiC yepes
BGEeTOHHbIV KynbBepT NpedycMoTpeH B pamkax Ctagum 2A gaHHOro npoekTa.

B obbem Cragum 2B BxoauT TONMbKO coeguHeHne TpybonpoBoooB C  TPYOHbIMM - y3namu,
npeaycMoTpeHHbIMU B pamkax Ctaguu 2A.

pr60I'IpOBOﬂ,bI, nepecekawuine I'paBVIIZHbIe M nonesBble Npoe3abl, 6WJ.YT NpPOJ1I0XEeHbl Ha BbICOKMX OMnopax
(MOCTaX) Had goporamMu, KOTopble npenyCMoTpeHbl B paMKax Cragun 2A, MMHMMarnbHoe paccTodaHne ot
H13a TPYGbI U NPOJIETHOIO CTPOEHNA OO0 BEpXa A0OPOIrn NpUHATO 6 M.

Mepexoabl TpyboONpoOBOAOB Yepe3 aBTOMOOUIbHbLIE AOPOr BbINOSHEHBI FMaBHbIM 06pa3om nog yrnom 90°,
HO He meHee 60°.

4.14 Tllepece4yeHuss TpyOONPOBOAOB C NIMHUAMM INeKTponepeaay

Boonb Tpacchl HOBLIX Tpy6ONpPOBOAOB UMEHOTCA nepecedeHnst ¢ nuHuaMu anekTponepenad 35 un 110 kB.
Ona 3awuTtbl Hagl3emHbIX TpyboOMpoBOOOB OT 3NEKTPUYECKOro Toka B crnyvae obpbiBa nuMHWM
anekTponepenay, B Mectax nepeceyeHusa ¢ BJl npegycmoTpeHbl MeTannmyeckne 3aluTHbIE YKPbITUS.
Mepeceyennss TpybonpoBOOOB C JNIMHMAMMK 3NEKTpornepeaayn BbIMONHEHbLI MOA YroM He MeHee 60°.
3allLmMTHbIE YKPbITUSA NpedycMoTpeHbl B pamkax Ctagum 2A AaHHOro npoekTa.

5.0 OPrAHU3ALUUA CTPOUTENBLCTBA

MpooomKUTENBHOCTL  CTPOUTENbLCTBA COCTaBnseT 6 MecaueB, BKNOYas NPOAOIIKUTENBHOCTb
nogrotoBuTenbHoro nepuoga (1 mecsau). B nogrotoButenbHbIM Nepuod BeOeTcd O3HakoMieHue Co
CTPOMTENbHOM MNMOLWAAKOW, CYLLECTBYIOLWMM COCTOsSSHMEM OObekTa, CornacoBbiBaloTCs 0ObEMbI,
TexHorormyeckasi nocnegoBaTenbHOCTb BeAeHUs paboT, CPOKU BbINOMHEHUS CTPOUTENbHO-MOHTaXKHbIX
paboT, ycnoBusi NOAKMIOYEHUSA BPEMEHHbIX CeTell BOLOCHADXEeHMWsl, 3neKkTpocHabXeHus, opraHv3auus
KOMMIEKTHOW M NepBOOYepeHON NocTaBku obopyaoBaHMs 1 MaTepuarnoB, NepeBO30K, CKNaaMpoBaHUs
rPy3oB M nepeaBuKEeHUS CTPOUTENbHOW TEXHUKM MO TEPPUTOPMU NPEAnpUATUS, a Takke pasmelleHue
BPEMEHHbIX 34aHWA N COOPYXEHWN M UCMONb3OBaHWA AN HYX4 CTPOUTENbCTBa AENCTBYHOLWMX AOPOr,
30aHMn 1 NoMeLleHnA. Takke A0MKHO ObiTb NpegyCcMOTPEHO cneaytoLlee:

e CKMagupoBaHWE W XpaHeHWe maTepuanoB W M3OenMiA B COOTBETCTBMM C TpebOoBaHMSIMU
cTtaHgapToB, TY Ha 3Tn maTepuarbl U U3Oenus;

e  MEpOnpuUAaTUS NO OrPaHUYEHUIO OABMXEHUS TpaHCcrnopTa, M3MEHEHNIO ABMXEHUa TpaHcnopTa. [o
Hayana npou3BoAcTBa paboT HeobGXOOUMO OCYLLECTBUTbL MOATOTOBKY MOLLAAKW, YCTAHOBUTL
BPEMEHHbIE OrpaXkaeHUsi CTPOMMNIOWaAKM, YCTAaHOBUTE BPEMEHHbIE NepeaBUKHbIE MOOUIbHLIE
Tpewnnepbl, B KOTOPbIX ByayT pasmeLLaTbcsi NofeBble 0PUChI, yCTaHOBUTbL KOHTENHEPDI Ans cbopa
Mycopa u buotyanetbl. [poXnBaHue N NUTAHNE CTPOUTENBHOIO MepcoHana NPegyCcMOTPEHO B
BaxToBoM nocesike. O6ecneunTb MMAOWAAKY BPEMEHHBIMU WHXEHEPHLIMU KOMMYHUKaLMSIMM:
BoAonpoBoa, TenedoHM3auusi, 9SNeKTpocHabXeHne, BOOOOTBEAEHME JIMBHEBbLIX CTOKOB.
OpraHu3oBaTb NIIOLWAAKN NS CKNagnpoOBaHUSA KOHCTPYKUMI U MaTeprarnoB NyTeM MIIaHUPOBKU U
YNOTHEHMSA TPyHTa rpaBuemM C obecrneyeHMemM BPEMEHHOrO OTBOAA MOBEPXHOCTHbLIX BOA.
[ocTtaBnTb Ha nnowagky Heobxogumble MaTtepuarnbl, KOHCTPYKUUKW, MEeXaHu3Mbl M CBapovHOE
obopynoBaHme. CMOHTMpOBATbL HApPY)XHOE OCBELLEHWE CTPOMTENTbHOW Nrowanku. YCTaHOBUTb
CUrHanbHble OrpaXxdeHust OnacHblX 30H, BbLIMOMHUTL  MEPONPUATUS  MPOTUBOMNOXKAPHOW
6e30nacHOCTU, K MO OXpaHe OKpYxatoLlen cpeabl.
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CtpoutenbctBo BygeT npoBoauTbCsa B 1 CMeHy C Bble34oM paboTHUKOB B KonunyectBe 50 yenoBek Ha
MeCTO NpoBeAeHns CTpouTenbHbIX paboT. [NepcoHan ans BegeHns cTpouTenbHblX paboT byaet BpeMeHHO
NpoXuBaTb M NUTaTbCH B CyLLECTBYHOLLEM BaxToBOM nocenke. [ns pacyera obbema XO3AWCTBEHHO-
NUTbEBOrO BOAONOTPEONEHUs AN HyX[ CTPOMTENbHOrO nepcoHarna npuHaTa Hopma 25 n/cyT Ha 1
yenoseka (CIM PK 4.01-101-2012). B nepvog npoBeaeHus cTpouTenbHbIX paboT NMTbeBYO Bogy OyayT
nNpvBo3nTb B 10-NUTPOBbLIX KAaHNCTPax. KayecTBo NUTLEBON BOAbI LOJIKHO COOTBETCTBOBATL TPEOOBAHNSM
CT PKTOCT P 51232-2003 «Boga. Obwue TpeboBaHus kK opraHnsaumMm 1 MeTogam KOHTPOISI Ka4yecTBay,
CT PK 1432 — 2005 r. «Boabl nuThbeBble, pacacoBaHHble B EMKOCTU, BKIOYas NPUPOAHbIe MUHeparbHble
N nutbeBble ctonoBble. OOWKMe TEXHUYECKME YyCroBusi», a Takke TpeboBaHuaM CaHuTapHbix [paBun
«CanvutapHo-anugemuonorudyeckne TpeboBaHMA K BOAOWCTOYHMKAM, MecTam Bogo3abopa Aans
XO35INCTBEHHO-NMUTBEBLIX LENen, XO03ANCTBEHHO-NMUTbEBOMY BOOOCHAOXEHMIO M MeCTaM KyIbTypHO-
ObITOBOro BOAOMONb30BaHUA M 6e30MacHOCTN BOAHbIX OOBLEKTOBY», YTBEPXAEHbI Mpukazom MwuHUCTpa
HauMoHanbHoW akoHoMukM Pecnybnuku Kasaxctan ot 16 mapta 2015 roga Ne 209. ycTble KaHMCTPbI
OyayT o6MeHnBaTLCA Ha 3anOfHEHHbIE.

[ns ecTecTBEHHbIX HYX4 pabOTHMKOB NnaHMpyeTcs ycTaHOBKa OMOTyaneToB B KONMMYecTBe 3 eQuHUL B
HenocpeACTBEHHOW ONM30CTM OT MecTa npoBefdeHusi pabot Ha Tepputopum TLO. O6pasyowmecs
ObITOBblE CTOYHble BOAbl OT OGMOTyanetoB OyayT BbIBO3UTLCS CreLaBTOMalUMHAMWM Ha OYUCTHblE
coopyxeHus Hoeble KOC, no cornacoBaHuto ¢ otaenom dkonorum TLLO n ¢ pykoBoguTensmm o6beKTOB
OYMCTHBIX COOPYXKEHUIA.

6.0 OXPAHA OKPYXAIOLLEN CPE[bI

Paspen GyneT paspaboTaH ApyrMM NOAPSAYMKOM, MMEIOLLIMM COOTBETCTBYIOLLYIO NMULIEH3UI0 B oBnactu
oXpaHbl OKpy>KatoLLelt cpedpl, Ha OCHOBE MPeAoCTaBEHHbIX MPOEKTHbIX AaHHbIX.

7.0 MEPONPUATUA NO TEXHUKE BE3OMNMACHOCTH

MpuHMmasi Bo BHMMaHue TpeboBaHusa TLLO n NocyaapctBeHHbIx KoHTponupytowmx OpraHos Pecnybnuvkm
KasaxctaH B obnactu OxpaHbl Tpyda u TexHuku BesonacHocTu, B AaHHOM MpOeKTe NpeayCMOTPEeHbl
criefylolme UHXEHEepPHO-TEXHMYeCKne pelweHus no obecneyeHuto 6Ge3omacHOCTU  OMepaTUBHOIO
nepcoHana v npeaynpexaeHnto pUCcKoB 310POBbS NS HEro:

e Becb ofnepaTUBHbLIN nepcoHan GyoeT ofecrneyeH cpeacTBamy WHOMBMOYaNbHOW 3alUTbl —
3alUMTHON 0BYBbLIO, OYKaMM, NepyaTkamm, NbinesaluTHLIMU MackaMi U Kackamu B TeYeHue BCero
BpemeHu paboThbl;

e OXapHbI CTEH CO BCEM HEOBXOAMMBIM NoXapHbIM 060pyaoBaHMEM,;

e  cucTema 3a3eMsIeHUsi BCEro anekTpooGopyaoBaHus.

Mpn npouM3BOACTBE CTPOUTENbHO-MOHTaXHBIX paboT HeobOXoAMMO PYKOBOACTBOBATbCA W CTPOro
BbINOMNHATL ykasaHus CH PK 1.03-00-2011 n CH PK 1.03-05-2011.

I'IpM opraHmnsauunmn CTpOVITGJ'IbHOVI nnowankn Ha BpemMd CTpouTenbCTBa, pa3MeleHnn y4acTKoB pa60T,
pa60t-w|x MECT, npoe3goB MallnMH U TPaHCMNOPTHbLIX CpeacTB, NpoxoaoB AnA niogen cnenyeT ykKasaTb
onacHbl€ 30HbI.

OnacHble 30HbI OMKHbI ObITb 0603HAaYEHbI 3HaKaMy 6€30NacHOCTU U HaAMUCAMMN yCTaHOBﬂeHHOVI (*)OprI.
Ha rpaHunue onacHbIX 30H CTaBAT BPpeMEeHHbI€ 3allUUTHbIe OrpaXXaeHu4.

TexHonormyeckuii IPOLLECC CTPOUTENBCTBA HE CBA3aH C MPUMEHEHWEM UK BblOENeHWEM arpecCuBHbIX Mo
OTHOLLEHWIO K CTPOUTENbHBIM KOHCTPYKLMSM NMPOAYKTOB.

Bce npuHATbIE TexHUYeckue pelleHus no opraHu3daumm 6esonacHon paboTbl 3anpPOeKTUPOBaAHHbLIX
coopyXeHui obecneunBatoT 6e3aBapuiiHyto paboTy B paboyem pexume.

71 OpraHusauus pab6or

OpraHusaumsi paboTbl MO OxpaHe Tpyda OpraHm3oBaHa B COOTBETCTBUM C 3aKOHOAATENbHbIMUA W
obulerocyaapCTBEHHLIMU HOPMATUBHBIMU JOKyMeHTamu Pecnybnuku KazaxctaH, a Takke LOKYMeHTamm
Komnanum TLWO B obnacTtu oxpaHbl Tpyaa.

O06513aHHOCTM U OTBETCTBEHHOCTb 3a peanu3auntio OYyHKUMI yrpaBneHusi oxXpaHoW Tpyda, pelueHus
TEXHUYECKUNX, TEXHOINOTMYECKUX W OpraHM3alMOHHbIX BOMPOCOB MO OXpaHe Tpyda Bo3naraloTcsl Ha
PYKOBOACTBO, PYKOBOAUTENEN CHy)X, B COOTBETCTBUW C MONOXeHNeM 06 06s3aHHOCTSX, mpaBax U
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OTBETCTBEHHOCTU PYKOBOASALLMX N MHXEHEPHO-TEXHNYECKNX PAabOTHUKOB OpraHusauun, pa3paboTaHHbIM 1
yTBEPXAEHHbIM B YCTAHOBMNEHHOM MOPSIAKE PYKOBOACTBOM MpeanpusTus.

OpraHun3auUnoHHy0, TeXHUYeckyto paboTy, obecrneyeHne BbIMOMNHEHU A MEPONPUATUIA NO OXpaHe Tpyada
OCYLLECTBNAOT crieumanmcTbl No 6e3onacHoCTU U oxpaHe Tpyaa.

OCHOBHbIM NPUHUMNNOM OeATEeNIbHOCTU B obnactu OXpaHbl Tpyaa BCeX ypOBHeIZ ynpaslieHUnA ABndeTCA
Nnpu3HaHne n obecneveHne npunoputeTa Xm3Hn n 340poBbA paGOTHMKOB No OTHOLWEHWUKO K pe3dynbTatamMm
l'lpOI/I3BO£I,CTBeHHOl7I AeATeNIbHOCTU.

OCHOBHbIMU HanpasneHnamMmn peanndaunm Komniekca opraHn3aunMOoHHO-TEXHUYECKNX MepOHpVIFITMVI no
OXpaHe TpyAda Ha BCeX YPOBHAX NMPON3BOACTBA ABNAKOTCA:

obyyeHune nepcoHana npasunam 6e3onacHoOCTU Tpyaa;

obecrneyveHve 6e3onacHoOmn akcnnyaTauum Npou3BoACTBEHHOrO 060pyA0BaHuMS;
obecneveHne 6e3onacHOCTN NPOM3BOACTBEHHbLIX NPOLECCOB;

obecneveHne 6e30MacHOCTN NPOM3BOACTBEHHbIX 30aHUIA U COOPYXKEHWN;
HOpManu3auns CaHUTapHO-ObITOBbLIX YCNOBUIN TPYAa;

obecrneveHne onepaTUBHOIO NepcoHana cpeacTBamMmmn MHANBUOYaANbHOWM 3aLLMThI;
CaHMUTapHO-ObITOBOE ODCNYyXMBaHME OnepaTMBHOIO NepcoHana;

obecneyeHve onTMMarnbHbIX PEXMMOB TpyAa U OTAbIXa;
neyebHo-NpodmnakTnyeckoe obCnyxmBaHme onepaTMBHOIO NepPCoHana;
nponaraHga 6e3onacHOCTU U OXpaHbl TpyAa.

Cneumannctbl no 6e3onacHoCcT n OXpaHe Tpyaa OCyLleCTBINAKT KOHTPOJ1b 3a:

e  ©Ee30MacHOCTbI TEXHOIOMMYECKNX NMPOLIECCOB 1 NMPOU3BOACTBEHHOrO 060pPYyaOBaHNS;

e BbIMNOMHEHMEM MpaBWr, YCTaHOBMEHHbIX B pamkax [MonuTtukn TLIO, u COOTBETCTBYIOLIMX
rocy4apCTBEHHbIX HOPM, MPaBW, MHCTPYKLIMIA NO oxpaHe Tpyaa M Npou3BOACTBEHHOW caHUTapun
nepcoHanoM npeanpusaTus;

e opraHusauvel oby4yeHusi, NPOBEPKOW 3HAHWUIA U aTTecTaunein paboUnx, NHKEHEePHO-TEXHUYECKMX
pabOTHMKOB U CyKallMX, CreumanvcToB no 6e3onacHoCcT! U oxXpaHe TpyAaa;

e CBOEBPEMEHHbIM MNPOBEAEHNEM COOTBETCTBYIOLLMMU CRYXOaMU WUCTbITAHUA W TeXHUYECKOro
OCBUETENbCTBOBAHUS, annapaToB, KOTMOB, paboTalowux nod AaBrEeHUEM, rpy30no4beMHbIX
MEXaHW3MOB, KOHTPOMbHbIX MNPUOOPOB, MNOANEXawmnx MNEepUoOaNYECcKUM  UCMbITAHUAM U
OCBWOETENbCTBOBAHMIO;

e COCTOSHMEM NpefoXpaHUTErNbHbIX MNPUCNOCOBNEHNI, GROKUPYIOWMNX YCTPOWCTB U OpYruX
TEXHUYECKUX CpeacTB 6e3onacHoCTy;

e MpoBeAeHVEM MEpPONPUATUIA MO CO3AaHUI0 340POBbIX M 6e30omnacHbIX YCroBuii Tpyaa.

Bce npoekTHble pelleHus HanpaeneHbl Ha obecrnedeHne GnaronpusTHbIX U Ge3onacHbIX YCrnoBui Tpyaa
Ha Kaxxgom paboyem mecTe.

7.2 TMoxapo6e3onacHoOCTb

CyLIJ,eCTByeT noTteHunanbHaa OMacHOCTb BO3HUKHOBEHUA TMOXapa MNo TEeXHUYEeCKUMM MNpUuyHnHam.
Bo3HuKkHOBEHME MoOXapa B3pbiBa YyrpoxatT 6e30macHOCTU M 300pPOBbI0 OMEpPaTUBHOrO NepcoHana, u
OoKpyXxatoLen cpege.

7.3 CpeacTBa KONNEKTUBHOW U MHAUBUAYAINbHOW 3aWmThbI

Bce cotpyaHukm TLLUO 1 noapagHbIx opraHn3aumii, 3aHsTble Ha 06bekTe, 06ecneumBatoTCsl CNeLoaexaon,
3alWMTHOM 0BYBbIO, Kackamu, 3aLLUMTHBIMW O4KaMK, CPEACTBAMM 3aLLMTbl OPraHoOB Cryxa, Mbife3awuTHbIMM
mMackamu, nepyatkamu. Kpome 3Toro, Kaxabli COTPYAHMK, Haxoaswmincs Ha obbekte, obecnednBaeTcs
rasoaHanmsatopamum u MUHUUNBLTPOM (ecnn TpebyeTcs).

7.4 MeponpuaTtusa, npeaycMOTPEHHble MpPOEKTOM, obecneuuBallme HaAeXHOCTb U
6e3onacHOCTb paboThbl yCTaHOBKMU

Mcxops 13 noTeHumanbsHoM onacHOCTU BO BPEMS! BbINOMHEHUSI CTPOUTESIbHO-MOHTaXHbIX paBboT, NPOeKToM
npeaycMoTpeHbl MeponpusTus, obecneyvsatoe 6e3onacHoCTb 06CNyXMBaIOLLEro nepcoHana.

CornacHo TDGGOBaHMﬂM TLO n B cOOTBETCTBUN C rocygapCrBeHHbIMMN HOPMATUBHbLIMUA TpeGOBaHMHMM B
obnactu OXpaHbl Tpyaa un ©e30nacHOCTU Xn3HeaeAaTeNbHOCTU, B AAHHOM npoeKkTe Obinn npeayCcMoOTpEHbI
cneaywwme NHXeHepHO-TeEXHUYEeCKMne peleHna M OopraHn3aunoHHbIe MeponpuAatTua no obecneyeHnto
©Ge3onacHoCTN K npenynpexaeHuto pyuckoB A5A 300P0BbA paGOTHVIKOBZ
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e Kk paboTe gonyckaeTcs TOMbKO KBAaNUULMPOBaHHLIN NepcoHar, NPOoLeALnNiA MHCTPYKTaX no Th un
UMELLNA COOTBETCTBYIOLLUIA JOCTY,

e [pPMMEHSIEMblE TEXHOIOMNW, TEXHUYECKME YCTPOMNCTBA, MaTepuarbl AOMKHbI MMeTb CepTudumkaThbl
cootBetcTBMst PK n\nnn PaspelueHnss Ha npumMeHeHue YNorHOMOYEHHOro opraHa B obnactu
NPOMbILLITEHHON 6E30MacHOCTM B COOTBETCTBMM C TpeboBaHNsIMK 3akoHodaTenscTea PK;

e paboTHMKM obecneumBaloTCa rasoaHanusatopamu, Cneuoaexaon u  uHausMAyanbHbIMU
CpeAacTBaMu 3aLlmnThl.

7.5 LWym n BnGpaums

dunsnyeckumn (*)aKTOpaMI/I BO34ENCTBUS Ha YeroBeKa sBnsieTcA wym n BI/I6paLI,MF|.

CornacHo TpeboBaHusm [OCT 12.1.012-2004 CCBT «BubpaunoHHass 6esonacHocTb. O6uwue
TpeboBaHns» n FOCT 12.1.003-2014 CCBT «lWym. OO6Gwwne TpeboBaHua GesonacHOCTUM», AONIA
orpaHMyYeHns HebnaronpuaTHOrO BO3AEWCTBMS LWyma M BMOpauun, kak oT ¢opm U3MYECKoro
BO3AENCTBUK, afganTauusl, K KOTOPbIM HEBO3MOXHA, NPEAYCMOTPEHbI CrieyoLmne MeponpusiTus:

° nepcoHan obecneyeH nHanengyanbHbIMKU cpeacTtesamMmm 3allluThl OT LWyMa.

e oueHka BuBpaumoHHoW He3onacHOCTM Tpyda NPov3BOAUTCS Ha paboumx MecTax KOHKPETHOro
npoun3soactBa nMpu BbINOJIHEHUN peaanon TEXHOJIOrMYECKOMN onepauun mnm  TUNOBOIO
TEXHOIMOrMYecKoro npotecca.

7.6 Opraﬂusauwﬂ CaHMTapHO-GbITOBOFO OGC.HY)KVI BaHuA

CaHutapHo-6bITOBOE OOCnyXMBaHWe pabOTHUKOB BbICTyNaeT B BMAE COCTABHOW YacTu CUCTEMbl Mep,
HanpaBrneHHOM Ha oxpaHy Tpyda. [logobHoe obGcnyxusBaHve BxoauT B 0bsa3aHHOCTM pabotogartens.
CaHutapHo-6biTOBOE OBCnyxuBaHvue BKAYaeT B c€ebA, HO He OrpaHW4MBaeTcs, YCTPOWCTBOM
X035MCTBEHHO-ObITOBbLIX MOMELLEHUI, rapaepobHbIX, OyLEBbIX, YMblBaneH, TyaneToB, MecT AN KypeHus,
nMOMeLLEeHUN ANA CYLIKW, XpaHeHWs W Bblgavn creuoaexabl, npadedHbix. [apaepobHble ans xpaHeHus
nMYHOM W cheumanbHOW  opexabl  obopyayloTca  uHAMBMAYanbHbIMU  WiKadunkamn. Cylika u
obecnbinMBaHne cneunanbHON ofexabl NPON3BOAATCH NOCIE Kaxaon CMeHbl, CTUPKa U XMMYMCTKa — MO
Mepe HeoBX0OUMOCTH, HO He pexe ABYX pa3 B Mecsl,. Y paboymnx, KOHTaKTMPYHOLLMX C NOPOLUKOOBpa3HbIMU
N TOKCWYHBIMK BellecTBaMu, crneumanbHas ofexaa CTupaeTcs OTAeNbHO OT ocTarbHOW cneumanbHOn
ofexabl Mocre KaxaoW CMeHbl, 3UMHAS — nogBepratbCs XMMuyYeckorn 4uctke. [lomelwleHns Ans
o6ecnbINMBaHUss M XMMUYECKOM YUCTKM cneumanbHOW ofexabl pasmeliaTcd 060cobneHHo 1
obopyayloTcs aBTOHOMHOWM BeHTunsumen. CTupka cneuogexabl, a B cryvyae BPeMEHHOro MpOoXMBaHWSA
CTpouTenbHbIX paboynx BHe MnpedernoB MOCTOAHHOIO MecTa >KMTeNbCTBa HaTeNbHOrO M MOCTENbHOro
GenbsA, obecneunBaeTcs nNpayeyHbIMK Kak CTaLMOHAPHOro, Tak W NepeaBwkKHOro Tuna C LEeHTParnbHON
[OCTaBKOWN MPA3HOM M YMCTON oAexabl, HE3aBUCUMO OT Yucra paboTaloLmXx.

CaHntapHO-6bITOBOE 1 NevebHOo-NpodmnnakTyeckoe obcnyxxmBaHne paboTHUKOB NpeanonaraeT Hannume
noMeLLeHnin, B KOTOpbIXx OydyT okasbiBaTb MOSMHOLEHHYH MEAULMHCKYIO MOMOLUb, MPOBOAUTL
030pOBUTENbHbIE MNpouedypbl. B gononmHeHue Kk 3ToMmy npedycmaTpuBatoTcs 00OpyAoBaHHble
3ApaBNyHKTbl, MeONyHKTbl, TMTMEHNYEeCKNne nomMmelleHna ana XXeHwnH, KOMHaTbl C pyYHbIMUA U HOXHbIMU
BaHHaMU, nomMeLlleHnd, npeagHa3HavyeHHble ANA KpaTKoro otabixXxa B pa60qee BpemMA.

[nsa okasaHust HEOTNOXHOW NMOMOLLM CTpouTenbHble Opuragbl 4OMMKHbI ObITb 0becneveHbl anTeykon ¢
nepBMYHbIMKM CpeacTBaMuM OKasaHWs MNOMOLLM, MeOuKaMeHTaMy U NepeBA30YHLIMW  MaTepuanamu.
MepcoHan gomxeH 6bITb 06yYeH NpreMaM okasaHusi NepBoi (GoBpavYebHOM) MOMOLLN.
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8.0 HOPMbl U CTAHOAPTDI

8.1 Cranpaptbl PK n MexpagyHapoaHble HOPMbI

JokymeHT Ne | HasBaHue |  Pea.

Obuwee

HODHD,OK pa3pa60TK|/|, cornacoBaHuA, yTBepxXaeHusd 1

CH PK 1.02-03-2011 -
COCTaB MPOEKTHOWN JOKYMEHTaLUW Ha CTPOUTENLCTBO

CTpOVITeJ'IbHOG npon3BoacTBO. OpFaHI/ISaLI,VIFI

CH PK 1.03-00-2022 » ; y
CTpOUTENLCTBA NPEANPUSTUA, 34aHUIA U COOPYKEHWIA

CIn PK 1.03-106-2012 OxpaHa Tpyaa 1 TexHuka 6e30nacHOCTU B CTPOUTENLCTBE

Tpyb6onpoBogHas 4YacTb

CIN PK 3.05-101-2013 MarucTpaneHble TpybonpoBoabl

TexHonornyeckoe 060py/:|,OBaH|/|e N TexHoJ1iorn4eckne

CMN PK 3.05-103-2014
Tpybonposoabl

BCH 51-3-85 lMpoekTupoBaHMe NPOMBICIIOBbIX CTaNbHbIX TPy6onpoBoaos

|/|HCprKLI,I/IFI NO NPOEKTUPOBAHUIKO TEXHOJTOTNYECKUNX

CH 527-80 cTanbHbIX TpyGonposoaos Py ao 10 MMa

JKcnnyaTaumsl U PEMOHT TEXHONOrMYeckux Tpy6onpoBogoB nop

P 38.13.004-86 pasnenvem ao 10,0 MrMa (100 krc/cm?)

TexHuyecknn

pernameHT

MocTaHoBnEHe Obwue TpeboBaHus Kk noxxapHon 6e3onacHoOCTU

Mpasutensctea PK

Ne405-2021

CH PK 2.02-106-2019 I'IpoeKTmposaljme CUCTEM NoxapHon 6e3onacHOCTM O6BEKTOB
TeHrnswesponn

ASME B31.3 TexHonornyeckne Tpybonposoabl

NACE MR 0175/ 1SO MetaHHMHeCKMG mMaTepuansl Ans HedTAHOro obopyaoBaHus,

15156 CTOWKMNE K pacCTPECKMBaHUIO NOA HaMPsHKeHWEM B cpeae
cynbnaos

API 1104 MpaBuna cBapku Tpyo

CtpouTtenbHas 4acTb

CIN PK 2.04-01-2017

‘ CTpOMTeJ'IbHaﬂ Knnmartorormna

8.2 TexHuueckue ycnosua TLIO
OokymeHT Ne | HasBaHue | Pea. | Dara
O6wee

A-ST-2005 LinHkoBaHne 2

A-ST-2008 TexHn4Yeckne ycrnoBust Ha NCXoaHble AaHHble 4N >
NPOEKTUPOBaHUS

SID-SU-5106-TCO PykoBoacTBo no TexHuke 6e3onacHocTu npu >
NPOEKTUPOBaHUN

Tpy6onpoBogHas 4acTb

COM-SU-4743-TCO HapyxHble NoKpbITUA uo4

COM-SU-5191-TCO CucteMbl NOKpbITUS 3E

L-ST-2004 TexHn4Yeckre ycrnoBusi Ha U3roToBneHne TpyOHOM 3
006Bs3KU

L-ST-2007 MoHTax 1 ucnbiTaHnss TpybonpoBoaoB 5

L-ST-6077 HeTtanu onop Tpybonposogos — Tabnuvua Bbibopa 0
onop TpybonpoBogoB
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JdokymeHT Ne HasBaHue Peg. Darta

L-ST-2013 YpaneHvne okanuHbl U YACTKa TEXHOMOMMYECKMX 1 3
BCMOMOraTtenbHbIX TPy6onpoBoO4oB

L-ST-2014 Bpesku B cuctemy Tpybonposoaos 2

L-ST-2025 TunoBskle geTanu cuctem TpybonposoaoB uo4

L-ST-2029 MocTaBnsemMble NPOKIaaKu 4E

L-ST-2030 TpeboBaHus Ha 3aKynKy 6ONTOBbIX COEANHEHMWN 2

IRM-SU-1381-TCO Tennousonaumsa ansa ropsymx Tpy6onpoBoaos, 2
COCyA0B M TEMNI00OMEHHNKOB

PIM-SU-5112-TCO Knaccel matepuanos Tpy6onposogos 4

X-000-L-PRO-0001 Mpouenypa nposeneHns rMpApoCTaTU4ecKoro 3
ucnbiTaHusa TpybonpoBogHOM CUCTEMBI

W-ST-2000 Ceapka, Tepmoo§pa60TKa nocrie ceapku 1 § 6
HepaspyLUaLLMI KOHTPOSb CBAPHbIX COEAMHEHMWN

W-ST-2011 TY Ha cBapky 1 HepaspyLlalLWuUin KOHTPOIb >
Tpybonposoaos

W-ST-2021 OnpegeneHune BraxxHOW BOAOPOAHOW (KKUCMONY) 0
cpeasl
TexHU4YecKkne ycrioBusi Ha TEXHOIOTMYECKYO YCTaHOBKY,

W-ST-2025 TpyOHyto 06BA3ky, [MCTO n HepaspyLlalLWni KOHTPOIb 1
CBapHbIX COeaNHEHUI
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9.0 MPUNOXEHUE A - NMPOEKTHAA AOKYMEHTALIUA

Jlnct 12 n3 24

DokymeHT Ne HasBaHue Pea. | Cratyc DOata
pea.
X-0000-L-LST-10035 O6wume AaaHHble. Jluct 1 13 2 uo1
X-0000-L-LST-10036 O6wwe gaHHble. Jlnet 2 s 2 uo1
TexHonornyeckas 4actb
0-307-B-5003-00710P4 | CXeMa TPyGONpoBOA0s u KUIM uo3
[MocT 3agBwKeK pacnpegeneHns Hedptu
0-307-B-5003-00710D | CXeMa TPyGonpoBoaos u KM uo4
MocT 3agBwKeK pacnpegeneHns Hegptu
091-0307-BBB-PID- Cxema Tpy6onposogos n KUI Uo1
20001-01 MaHuncponbabl HecpTenposogos Ha MK
0-3200-B-1078-00710P4 | SX€Ma TPY6ONPoBoAOS v KUT] 03
OkcnopT HedT Manndonba pesepyapoB T1-T8
0-3200-B-1079-00710P4 | SXeMa TPybonpoEoaos u KT uo2
CucTtema akcnopTa cbipoit HedpTn
0-3200-B-2002-00710P4 | SXeMa TPybonpoBoAos u KT uo*
Crapas aKcnopTHas HacocHas cuctema
0-3200-B-2002-00710D | SXeMa TPybonposoaos u KT uo1
Crapas aKcnopTHas HacocHas cuctema
Tpy6onpoBoaHas 4YacTb
X-000-L-5460 MHpekc yepTexen 30HbI TpybonpoBOAOB uo1
OOwee ycTponcTeo TpybonpoBOAOB
X-031-L-5501 HoBble nnHun ceipor HedpTn 3aBoa-PrCH uo3
Jlnct 1 n3 24
O6Lee yCcTporcTBO TPYOONPOBOAOB
X-031-L-5502 HoBble nnHun ceipor HedpTn 3aBoa-PrCH uo2
Jlnct 23 24
O6bLee ycTporicTBO TPYOONPOBOAOB
X-031-L-5503 Hosble nuHum ceipon HedTn 3asoa-PrNCH uo1
Jinct 3mns 24
O6bLee ycTporcTBO TPYOONPOBOAOB
X-031-L-5504 HoBble nuHuK ceipont HedpTn 3asoa-PrCH uo2
Jlnct 4 n3 24
OOLwwee ycTponcTeo TpybonpoBoAOB
X-031-L-5505 HoBble nnHuM cbiport HedpTn 3aBoa-PrCH uo1
Jluct 513 24
OOwee ycTponcTeo TpybonNpoBOAOB
X-031-L-5506 HoBble nnHun cbiport HedpTn 3aBoa-PrCH uo3
Jlnct 6 3 24
O6Lee yCcTporcTBO TPYOONPOBOAOB
X-031-L-5507 HoBble nnHun ceipor HedpTn 3aBoa-PrCH uo1
Jlnct 7 n3 24
O6Lee yCcTporcTBO TPYOONPOBOAOB
X-031-L-5508 Hosble nuHum ceipon HedTn 3asoa-PrNCH uo1
Jinct 8 s 24
O6bLee ycTporicTBO TPYyOONPOBOAOB
X-031-L-5509 HoBble nuHum ceiporn HedpTn 3asoa-PlrCH uo3
Jlnct 9 ns 24
OOLwwee ycTponcTeo TpybonpoBoAOB
X-031-L-5510 HoBble nuHuK ceipont HedpTn 3asoa-PrCH uo1
Jinct 10 n3 24
OOwwee ycTponcTeo TpybonpoBoAoB
X-031-L-5511 HoBble nnHuM cbiport HedpTn 3aBoa-PrCH uo1
Jlinct 113 24
OOwee ycTponcTeo TpybonpoBOAOB
X-031-L-5512 HoBble nnHun cbipor HedpTn 3aBoa-PrCH uo1
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[dokymeHT Ne

HasBaHue

Pen.

Cratyc
pea.

Dara

X-031-L-5513

O6bLee ycTporicTBO TPYOONPOBOAOB
Hosble nuHum ceipon HedbTn 3asoa-PrNCH
Jinet 13 ns 24

uo1

X-031-L-5514

OOLwwee ycTponcTeo TpybonpoBOAOB
HoBble nuHuK ceipont HedpTn 3asoa-PrCH
Jlnct 14 n3 24

uo1

X-031-L-5515

OOLwwee ycTponcTeo Tpy6oNpoBOAOB
HoBble nnHuK cbiport HedpTn 3aBoa-PrCH
Jlnct 1513 24

uo1

X-031-L-5516

OObwwee ycTponcTeo TpyboNpoBOAOB
HoBble nuHun cbipon HedpTn 3aBoa-PIrCH
Jlnet 16 n3 24

uoz2

X-031-L-5517

O6Lee yCcTporcTBO TPYOONPOBOAOB
HoBble nnHun ceipor HedpTn 3aBoa-PlrCH
Jinct 17 n3 24

uoz2

X-031-L-5518

O6bLee ycTporicTBO TPYOONPOBOAOB
Hosble nuHum ceipon HedbTn 3asoa-PrNCH
Jinet 18 ns 24

uo1

X-031-L-5519

O6bLee ycTporicTBO TPYyOONPOBOAOB
HoBble nuHuK coipont HedpTn 3asoa-PrCH
Jlnct 193 24

uo1

X-031-L-5520

OOLwwee ycTponcTeo TpybonpoBOAOB
HoBble nuHuK ceipon HedpTn 3asoa-PrCH
Jlnuct 20 n3 24

uo1

X-031-L-5521

OO6wee ycTponcTeo TpybonNpoBOAOB
HoBble nnHun cbiport HedpTn 3aBoa-PrCH
Jlnuct 21 13 24

uo3

0-3200-L-7218

OO6wee ycTponcTeo TpyboNpoBOAOB
HoBble nuHun cbipor HedbTn 3aBoa-PrCH
Jlnet 22 n3 24

uo3

0-3200-L-7219

O6Lee yCcTporcTBO TPYOONPOBOAOB
Hosble nuHum ceipont HedpTn 3asoa-PrNCH
Jlnet 23 3 24

uo1

0-3200-L-7220

O6bLee ycTporicTBO TPYyOONPOBOAOB
Hosble nuHum ceipont HedpTn 3asoa-PrNCH
Jlnct 24 n3 24

uo2

0-3200-L-7221

OOLwwee ycTponcTeo Tpy6onpoBOAOB
Y3en 2. Paspesbl E-G

uo2

0-3200-L-7222

OOLwwee ycTponcTeo TpybonpoBOAOB
Paspesbl A-D

uo2

X-031-L-5522

OOLwwee ycTponcTeo Tpy6oNpoBOAOB
Y3en 1. Paspesbl A, B. Ctagua 2B

uo2

X-031-L-5523

OOwee ycTponcTeo TpybonNpoBOAOB
Paspesbl A, B, C

uo3

X-031-L-5500

Cneundmkauus Touek Bpeskn. Ctagus 2B

uo2

0-3200-L-7223

OOwee ycTponcTeo TpybonNpoBOAOB
Cuctema akcrnopTa HedTu. lNnaH ToYek Bpe3ok

uo2

X-031-L-5524

OO6wwee ycTponcTeo TpyboNpoBOAOB
MocT 3aaBuKek pacnpeneneHnst HedTu.
[1naH ToYek Bpe3okK

uo2

X-000-L-PLL-10002

MepeyeHb TpyGonpoBoaos

uo2

X-000-L-5399

Pacxon matepuanos ans TpybonpoBogos
Cragusa 2B

uo2
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10.0 NPUNOXEHUE B — NMACMNOPT NPOEKTA

MacnopT pabo4ero npoekra «3ameHa HedpTtenpoBoaa 3aBoa-AMK». Ctagusa 2b.

KoppekTupoBka
3aka3uuk HanmeHoBaHue npoekTta UcxogHble AaHHbIe, B TOM Yucne:
TOO TeHrusweBpounn (pabouero npoekTa) 3afaHue Ha NpoeKTupoBaHue,
«3ameHa HecpTenpoBoaa BblaaHHoe TOO TeHrusweBpomn,
PazpaboTuuk 3asoa-AMK». Ctaaus 2B. KOHTpaKT 1287384 (1729418)
(FTeHNpPOEKTMPOBLYMK) KoppekTupoBka
TOO KMITIpoekTt
UcTouHuk
¢mHaHCcupoBaHuA

TOO TeHrusweBpomnn

MecTto pacnonoxeHusi
r. Atbipay,
XbINbIONCKNIA panoH,
MecTopoxaeHue TeHrns

CuTyauMoHHbIN NnaH (cxema Tpacchl)

PacuyeTHas npom3BOAMTENBHOCTD: Obwas cmeTHas CTOMMOCTb CTPOUTENbLCTBA B TEKYLLMX
TpybonpoBoaa HEKOHANLIMOHHON HeddTUN — ueHax 2022 roga, B Tom yncre CMP — He npumeHumo:
1250 m3/u. - MO OCHOBHbIM 06bekTam — He npumeHnmo;
TpybonpoBoga BO3BpaTHOW HEKOHAUUMOHHOW |- CMP — He npumeHnmMo;

HedTv — 300 M3/u. - obopynoBaHue — He npumeHnmo;

- Npo4yne — He npumeHnMo.
OOwas nnowagb BbAENEHHOW TeppUTOpUn —
0,0043 ra. MNpooomKUTENBbHOCTL CTPOUTENLCTBA — 6 MecsLEB.
MpoTspkeHHOCTb Tpacchl 127-24” TpybonpoBoga
HEKOHAMUMOHHON HedhTh — 1688 M.
MpoTspkeHHOCTb Tpacchl 16” Tpybonposoaa
BO3BPATHOW HEKOHOANLMNOHHOM He(TN — 1615 M.
O6was yncneHHocTb paboTarowmx — He
NPYMEHUMO.
[ononHuteneHble CBEAEHWS, B TOM YMCHE:
- 0 Ha3Ha4YeHuUn obbekKTa:
[MpoeKkToM NpesycMOTPEHO CTPOUTENBLCTBO 2 HOBbIX HaA3eMHbIX TPpybonpoBoOoB HEKOHAMLMOHHOM U
BO3BpPaTHOW HEKOHOWULMOHHOW HedTM ANs 3aMeHbl CYLLECTBYIOLLMX NOA3EMHbIX TpybonpoBoaoB HedTu
oT MmaHudonbaa AMK go PINCH, a umeHHo:
e YCTpPONCTBO Hag3eMHoro Tpybonposoga 1 kaTeropmm HEKOHAMUMOHHON HedTn anvHon 1688 m,
13 Hux: 1620 m ¢ ycnoBHbiM gnametpom 24 aronmos (Ldy 600 mm), 30 M € YyCNOBHBIM ANAaMETPOM
16 aronmos (dy 400 mm), 18 M ¢ ycnosHbIM gnametpom 12 grovimos (Oy 300 mm), oT maHmdonbaa
OMK po Bpesok Ha PINCH,;
e YCTpPONCTBO Hag3emHoro TpybonpoBoda 1 kaTteropuv BO3BpPaTHOW HEKOHAMLMOHHOW HedTu
AnnHomn 1615 m ¢ ycnoeHbIM gnameTtpom 16 gronmos (Oy 400 mm) ot manudonbaa MK go PINCH;
e BbiBegeHne 13 akcnnyataumMm CywlecTBYOLWEN HAA3eMHOW NUHUM HEKOHAULMOHHOW HedpTn 1
BO3BpaTa HEKOHAMLUMOHHON HETU C NPpUBNN3NTENBHON ANUHOM 82 M, U3 HUX 16 M C YCIOBHbIM
anametpom 16 gronmos (Qy 400 mm), 20 m ¢ ycnoBHbIM agnameTtpom 12 gronmos (Qy 300 mm), 25
M c ycrioBHbiM guameTtpom 10 grorimos (Oy 250 mm) ), 21 M ¢ yCrnoBHbIM gnamMeTpom 8 MMOB
(Oy 200 mm) Ha manudonbae AMK, nx yactudHas o4ncTKa M YaCTUYHbBIA AEMOHTaX B MecTax
BpE30K;
e YcTaHOBKa 3arnopHow apMaTypbl TPyOONpoBOAOB.
HoBein 24 aoiriMoBbI TPyOOMPOBOA HEKOHOUUMOHHOW HedTu OyaeT MOCTPOEH OT CyLLECTBYHOLLErO
mMaHndonsaos Ha MK go konoaua Ha PTICH ¢ nogknioveHnem k 16 gronmMoBON 3afBUKKE, 3arfyLLIEHbI C
06enx KOHLOB, U 3aKOHCEPBUPOBaH C 06ecneYeHneM ero COXpaHHOCTM A4St BO3MOXHOIO UCMOMb30BaHNS
B OyayLiem.
HoBbin 16 atonmoBbIA TpybONpoBO4 BO3BPaTHOM HEKOHAMUMOHHOM HedTn OyaeT NoCTpoeH oT
cywiecTtytowero maHmgonbaos Ha [IMK go o6beanHeHHon nuHmi nocne HacocosB G-26 n G-41 Ha PICH,
3arnyLeHbl ¢ 06enx KOHLUOB, N 3aKOHCEPBUPOBAH C 0BecneyYeHnemM ero COXpaHHOCTU A1 BO3MOXHOIO
Mcnomnb3oBaHusa B ByayLuem.
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11.0 NPUNOXEHUE B - JUUEH3UA WHXEHEPHOM KOMMAHUM HA
NMPOEKTUPOBAHUE
Bua nuugH3um reHepansHas
OcoOble ycrosuA l Kareropua

ABMCTRUA TMLIEHIIN (B coOTBETCTBUN co cTaThel 91 3akoHa Pecnybnukn Kaszaxctad «O nuyeHzupoBaHUn»)

NuueHanap MuHUCTepCTBO perMoHansLHoOro pasenTua Pecnybnukn KasaxcraH.

KomMuTeT No aenam CTPOMTENLCTBA M KUIMLIHO-KOMMYHANBHOTO
X03ANCTEA

{nonHoe HauMeHoBaHWe NuLeH3napa)

Pykoeoautens TANWER ENALQNCHAR FEPMAHOBWUY
{ynonHomoueHHoe nuLio) {hamunua U MHULWANBI PYKOBOAUTENA (YNONHOMOYEHHOro nuua) NuueHnapa)

MecTo Bblaauun r.ActaHa
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T IR A, BT FLA T EAR Y DDA T TR R I A WS Y AN IR R

- KOHCTpYKUMA BalleHHOr o M MaJToBoro Tna

- Ans 3HepreTMYecKol NPOMBILLNEHHOCTM

- Ans nepepabaTeiBalolLell NPOMBILLNEHHOCTH, BKNIOYAS NEMKYH0 M NULLEBYI0 MPOMBILLINEHHOCTE
- Ans TSHKENOro MaluMHOCTPOEHUS

- TexHonoruyeckoe NPoeKTUpoBaHne (paspaboTika TeXHONOrMYecKoll YacT NPOEKTOR CTRONTENBCTEA) 3AAHNIA N
COOPY)KEHWI HUNULLHO-TPaXKAAHCKOrO Ha3HaYeHUs, B TOM Yucre:

-Ans TpaHcnopTHOW WHPACTPYKTYPLI (NpeaHa3HaYeHHOW AN HenocpeaCcTBEHHOrO 06CNy:KUBAHNA HACENEHUS) U
KOMMYHaNBEHOr o X035ieTBa (Kpome 34aHNIA M COopYKeHWIH Ans oDenyKuBaHN A TPAHCNOPTHBLIX CPeAcTB, a TaloKe MHOro
Npou3BOACTBEHHO-X03AUCTBEHHOMC HazHaYeHN )

- Ana powkoneHoro obpasosaHn s, obLero n cneynansHore obpasoBaHns, WHTEPHATOB, 3aBEAEHWI NO NOATOTOBKE
KaApoB, HayYHO-UCCNeA0Ba TENECKUX, KYNETYPHO-NPOCBETUTENBCKUX 1 3PENULLHBIX YUpeaeHW I, NpeAnpuATHA TOPTroBnu
(BKNIOYas anTeku), 34paBooXpaHeHns (neyeHun U npodunakTuky 3abonesaHuii, peabunuTayun u caHaTopHOro
neveHus), obLecTBEHHOrO NMTAHMA U BbIToBOTO 0BCAYHMBAHWS, PU3KYNETYPHO-03A0POBUTENBHBIX U CNOPTUBHBIX
33HATMIA, OTABIXE N TYPU3MA, 8 TAIOKE MHBIX MHOMO(YHKLWMOHANEHEIX 3A2HWA W KOMNMEKCOB ¢ NOMELLEHM MU Pa3NUYHOre
obLLeCcTBEHHOTO HasHaYeHN A

- TexHonoruyeckoe npoekTUpoBanue (paspaboTika TEXHONOMMYECKOH YacTH NPOSKTOB TPAHCNOPTHOMO CTPOU TENLCTEA),
BKNIOYaAOLWEe:
- ¥NWYHO-A0POKHYIO CETb FOPOACKOr0 3NEKTPUYECKOro TpaHcnopTta

- MocTbl 1 MOCTOBEBIE Nepexodpl, B TOM YACNe TPaHCNOPTHEIE 3CTakadkl N MHOTOYPOBHEBbBIE Pa3BA3KM

- My coobLeHNs ene3HoA0PaXKHOre TpaHcnopTa
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-OxpaHe Tpypa
- YcTpolcTBY aHTUKOPPCO3WAHONA 33 Thl
-YeTpoiicTBY N0 MOMHWe3aLmnTe

- ApXnUTeKTYpHOE NPOEKTUPOBaHNE ANA 34aHWIA N COOPYKEHWI NEPBOro UK BTOPOTO N TRETLEMD YPOBHEN
OTBETCTBEHHOCTH (C NPABOM NPOSKTUPOBAHK A AN apXHTEKTYPHO-PECTaBPaLMOHHBIX paboT, 3a NCKIIOYEHUEM HayuHO
-pecTaBpaLy OHHbIX pafoT Ha NaMATHUKAX MCTOPMW M KyNBTYPLI), B TOM YNCNE:

- XKunu WHo-rpakaaHckuX 38aHNIA U COOPYKEHHIA
-30aHUIA, COOPYKEHUA U KOMMYHUKALMA NPOM3BOACTBEHHOIO (NPOM3BOACTBEHH0-X 03I CTBEHHOM0) HA3HAYEHN A
- FeHepankeHbIX NNaHoB 06BEKTOR, MHXKEHEPHOI NOATOTOBKM TEpPpPUTOPUY, GnaroycTpolicTBa U OpraHu3auun pensega

-MpanocTponTeNbHOE NPOEKTIPOBAHNE (C NPABOM MPOEKTUPOBAHWSA AN rpajocTpou TensHoW peabunutalnu paioHos
MCTOPMYECKOW 3aCTPOMKN, 33 UCKIIOYEHMEM HayYHO-peCTaBPaLMoHHbIX paboT Ha NaMATHIKAX MCTOPUN N KyMbTYPLI) 1
nnaHnpoBaHKue, B TOM yucne paspaboTka:

- CxeM rasocHab;eHnsa HaceneHHbIX NYHKTOB 1 NPOW3BOACTBEHHbIX KOMNEKCOB, pacnonaraeMblX Ha MeXceneHHbIX
TEPPUTOPHAX

- CxeM KaHanu3auun HaceneHHbIX MyHKTOB U Npou3BOACTBEHHbIX KOMMNIIEKCOB, BKNIOYAs LIeH TPanu3oBaHHYIo CUCTEMY
cbopa 1 0TEOAA BbITOBbIX, NPOU3BOACTEEHHBIX W MUBHEBbIX CTOKOB, Pa3MELLEHNE FOMOBHBIX OMMCTHBIX COOPYKEHWH,
ncnaputeneil 1 oBbEKTOB NO pereHepaLyMn CTOKOB

- Cxem TENeKOMMYHWUKALWA W CBA3M ANA HACENEHHBIX MYHKTOB ¢ pasMelleHnenM 06beKToB MHPACTPYKTYPEl M MCTOMHUKOB
WHhopMaLMu

- Cxem anekTpocHabkeHn s HaceneHHbIX NYHKTOB ¢ pasmelleHnenM 06beKToB No NPOMSBOACTEY U TPAHCNOPTUPOBKE
BNEKTPUYECKOR 3HEPTUU B CUCTEME 3ACTPOMKK, @ TaKKe SNEKTPOCcHAOXEHNA NPON3BOACTBEHHBIX KOMMNEKCOB,
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TENNOBOW 3HEPrun B cCUCTEME 33CTp0I:1KI:1, a TaKcKke TennocHabeHnn NPON3BOACTBEHHBIX KOMNNEKCOB, pacnonaraemblx
Ha MeXCeneHHbIX TEPPUTOPHAX

-[poekTUpoBaHNE WHKEHEPHBIX CUCTEM U CETEN, B TOM Yncne:
-CUCTEM BHYTPEHHENO W HAPY:KHOMD 3NEKTPOOCBELLeHUs, sanekTpocHabkenna no 04 kB u po 10 kB
- 3nekTpocHabxeHus Ao 35 kB, o 110 kB u Bele

- MarncTtpankeHble Hed TenpoBo k!, HedyTENPOAYKTONPOBOAL!, FA30NPoBoAL (rasocHabxeHne cpeiHero W BLICOKOTO
AaBneHns)

- ABTOMaTW3aLMs TEXHOMOMMYECKUX NPOLECCOB, BKMOYAS KOH TPONBHO-U3ME PUTENEHBIE, YYETHBIE U PEMYNUPYIOLLNE
YyCTpOACTBA

- BHYTpPEHHMX cUCTEM OTONMEHN A (BKNKOYAS AMEKTPUYECKOE), BEHTUNALMW, KOHAMLMOHUPOBAHMA, X0noAocHabeHus,
rasudpukanuu (razocHabKeHMA HW3KOMO AABNEHWE), a8 TAKKE WX HAPYKHBIX CETEW C BCOMOraTENBHBIMA obBeKkTamu

- BHYTPEHHUX CMCTeM BOLONPOBOAA (rOpAveil U XONOAHOMW BOAKI) U KaHANN3aLMK, a Taloke WX HAPYKHBIX ceTel ¢
BCMOMOraTensHBIMKU 06bekTamu

- BHyTpeHHux cucTem cnaboTouHbiX yeTpoiicTE (Tened oHu3aUmy, NoXKapHo-0XPaHHON CUTHANW3ayuK), a TakKe NX
HapyYKHEIX ceTel

- CTpoUTENBHOE NPOEKTUPOBAHUE (C NPaBOM NPOEKTUPOBAHUA ANA KANNTABHOMO PEMOHTA M (M) PEKOHCTPYKLMK
30aHUIA N COOPYXEHUIA, A TAIoKe YCUMEHNS KOHCTPYKUMIA A KAXKA0r0 U3 yKasaHHLIX HUxe paboT) n KOHCTpyWpoBaHue, B
TOM uUCne:

- MeTannuueckux (cTanbHbN, aNOMUHWEBLIX U U3 CNNABOB) KOHCTPYKLWMA
- [lepeBaHHBIX KOHCTPYKLMIA

-OcHOBaHHWH U hyHOAMEHTOB
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1.0 INTRODUCTION

This document is a Regulatory Affairs Package for project X-000-007-10 “Plant DMC Crude Oil Line
Replacement” for construction of 2 new above-ground lines (Stage 2B) instead of existing underground
pipeline from the DMC manifold to the CTF and within the CTF area at Tengiz field.

As per an adopted TCO decision, an on-spec crude oil line is to be commissioned.

Off-spec and return off-spec crude oil lines will be constructed up to main tie-in points, blinded off at both
ends and preserved for potential use in future.

The preservation will be provided by means of filling the lines with nitrogen. The off-spec and return off-
spec crude oil lines constructed up to main tie-in points will be handed over to the client (Operations).

The existing network of crude oil pipelines is a series of aboveground and underground lines with a diameter
from 10” to 40” that are used to transfer stabilized crude oil from the KTL to the DMC unit and transfer off-
spec crude oil to the DMC and back to the KTL. This network of pipelines was designed and constructed
as per Giprovostokneft project in 1988 and has been in operation since 1989. External corrosion protection
is provided by means of a cold-applied polyethylene (PE) tape wrapping. All buried sections of these lines
are not cathodically protected.

This system leaked in March 2003, September 2004, April 2005 and 2007, which was caused by external
corrosion at soil-to-air interfaces.

Leakages from these lines result in production losses during repairing activities.

Considering corrosion rate of the existing underground lines, which has impact on mechanical integrity of
the underground sections, it was decided by TCO to replace these underground lines with new
aboveground lines.

The amendment of the detailed design of “Plant-DMC Crude Oil Line Replacement” Project, that was earlier
approved by “Expertiza KZ” LLP, and that received positive conclusion # EKZ-0124/17 dated 18.09.2017,
is initiated based on a TCO decision.

The project is developed in compliance with requirements of current RoK technical regulatory documents,
TCO specifications and TCO safety instructions that ensure safe operation of the designed facility.

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

1.1 Completed Construction and Installation Works

During execution of the project, main construction and installation works (earthworks, installation of all
foundations and steel structures) were completed as per the project in 2017-2019. The following piping
construction and installation works were completed:

e From the DMC to the CTF — installation of a 24” off-spec oil line and a 16” return off-spec oil line
as per the early works’ scope. 24” and 16” shutdown valves were installed.

1.2 Remaining Construction and Installation Works

The amendment project plans to perform the following construction and installation works in 2023-2024:
e Removal of existing aboveground off-spec and return off-spec oil lines at the DMC manifold

e Installation of blinds on open ends, installation of thermal insulation, and preservation of off-spec
oil and return off-spec oil lines with nitrogen

e Installation and connection of a 16” pipe spool to existing on/off valve XV-205007 at the DMC
manifold to reinstate discharge from PCV-307001.

1.3 Abbreviations and Definitions

The following abbreviations and definitions are used in this document:

TCO Tengizchevroil Owner and operator of the plant and project equipment/facilities
KMGP Engineering Contractor
KTL Complex Technological Line
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DMC De-Mercaptanization Unit

LPO Loss of Production Output

CTF Crude Tank Farm

RoK The Republic of Kazakhstan

Ciw Construction and installation works

2.0 EXECUTIVE SUMMARY

21 Project Background

Project Plant DMC Crude QOil Line Replacement Stage 2B is designed on the basis of the following:

e Technical assignment issued by TCO,;

o Data of topographic and geodesic surveys completed by Beksol Services LLP in 2012, 2013 and
2015.

o Data of geological-engineering surveys completed by KIRG LLP in 2016.

2.2 Information on Facility Location

The pipelines are routed from KTL-1, KTL-2, KTL-2.3 to DMC (plant area) and further from the DMC to the
CTF and then within the CTF area of Tengiz field.

As per Stage 2B, route of 2 new aboveground pipelines (24” off-spec crude oil line and 16” return off-spec
crude oil line) runs from DMC manifold to the CTF and within the CTF area.

2.3  Project Summary

The Project envisages construction of 2 new aboveground pipelines and preservation/idling of an off-spec
and return off-spec lines from the KTL to the DMC manifold and from the DMC to the CTF.

As per an adopted TCO decision, the on-spec crude oil line is to be commissioned.

The off-spec and return off-spec crude oil lines will be constructed up to main tie-in points, blinded off at
both ends, and preserved for potential use in future.

The preservation will be provided by means of filling the lines with nitrogen. The off-spec and return off-
spec crude oil lines constructed up to main tie-in points will be handed over to the client (Operations).

Engineering activities for the project are split into four stages:

Stage 1 — KTL-1 to DMC (one on-spec crude oil line and two off-spec crude oil lines);

Stage 2A — DMC to CTF (36” on-spec crude oil line);

Stage 2B — DMC to CTF (24” and 16” off-spec crude oil lines);

Stage 3 — KTL 2 & KTL 2.3 to DMC (one on-spec crude oil line and two off-spec crude oil lines).

2.4  Criticality Rating of the Designed Facility

Criticality rating of the new facilities is accepted as “I” - High as per the Regulations determining the general
classification of buildings and facilities for technically and (or) technologically complicated facilities
(Approved by order #165 of the Minister of National Economy of the Republic of Kazakhstan as of February
28th, 2015).

2.5 Region and Construction Site Characteristics

The designed pipelines run from the DMC manifold to the CTF and within the CTF area.

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

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

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

Main region climatic parameters are provided in the table below as per SP RK 2.04-01-2017, TCO
specification A-ST-2008.

Table 2.5.1.
Parameter Value
1. Average annual ambient temperature +9.4 °C
2. Absolute minimum ambient temperature -36.2 °C
3. Absolute maximum ambient temperature +44.7 °C
4. Maximum design temperature +60 °C
5. Minimum design temperature -40 °C
6. Black body thermal radiation: +75°C
7. Average annual wind speed during heating season 5.3 m/sec
8. Wind category \A
9. Maximum wind speed 40 m/sec
10. Ice category for the area 112
11. Standard ice thickness 5 mm
12. Barometric pressure 1019.4 hPa
13. Maximum annual relative humidity 83 %
14. Minimum annual relative humidity 40 %
15. Annual precipitation level 200 mm
16. Snow category I
17. Maximum snow cover depth 26 cm
18. Standard soil freeze depth 1.5m
19. Climatic category for construction vrs
20. Road climatic zone V4
21. Humidity area 3

1. Wind category — V (SP RK 2.04.01-2017)

2. Ice category — Il (SP RK 2.04.01-2017, A-ST-2008)

3. Climatic category for construction — IV (SP RK 2.04.01-2017, A-ST-2008)
4. Road climatic zone — V (SN RK 3.03-01-2013).

Absolute elevations within the site area vary from minus 23.05 m to minus 24.40 m.
The ground water depth is within the range of 0.8 — 1.0 m from the ground surface.
Normative freeze depth for clay loams and clays is 1.24 m.

Normative freeze depth for sandy clays, fine sands, and sandy silts is 1.5 m.

3.0 PROCESS SCOPE

3.1 General

The objective of the Project is to replace underground crude oil pipelines from all KTL trains (Unit 200) to
the DMC manifold and from the DMC to the CTF with aboveground pipelines:

e On-spec crude oil line;

o Off-spec crude ail line;

e Return off-spec crude oil line.

The following section describes only the scope of Stage 2B on construction of 2 new aboveground pipelines
for off-spec and return off-spec crude oil from the DMC manifold to the CTF.

3.2  Off-Spec Crude Oil Line
24” off-spec crude oil line will be constructed from the existing DMC manifold up to a pit in the CTF and

connected to 16” valve, isolated at both ends and preserved for potential use in future. The preservation
will be provided by means of filling the line with nitrogen.
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3.3  Return Off-Spec Crude Oil Line

16” return off-spec crude oil line will be constructed from the existing DMC manifold up to the joint line
downstream of pumps G-26 and G-41 at the CTF, isolated at both ends and preserved for potential use in
future. The preservation will be provided by means of filling the line with nitrogen.

3.4 Input Data and New Line Sizing

The following data were used for off-spec crude oil hydraulic calculations:

Table 3.4.1
From DMC to
Parameters UoM CTF*
Design rate m%h 1250
Operating temperature °C 60-65
Operating pressure barg 3.5

Note: * - Through pressure relief valve PCV-307001.

The following data were used for hydraulic calculations of return off-spec crude oil from the CTF to the KTL:
Table 3.4.2

From pump
Parameters UoM G41 to CTF*
Design capacity m¥h 300
Operating temperature °C 50
Operating pressure barg 6-10

Note: * - Given that there are two pumps (G-26 and G-41) for returning off-spec crude oil to KTL plant, data
of the pump with greater rate and head were used.

Process data and oil composition were provided to TCO.

Sizes of certain existing pipelines shall be changed in accordance with completed hydraulic calculations
and design solution.

Table 3.4.3
Off-spec crude oil
Line location Existing line size New line size
From DMC to CTF 426 mm (~16") 24”
DMC manifold 426 mm (~16") 24”
Return off-spec crude oil
Line location Existing line size New line size
From DMC to CTF 426 mm (~16") 16”
DMC manifold 426 mm (~16") 16”
4.0 PIPING

4.1 Piping Design Scope

The Project envisages construction of 2 new aboveground pipelines of off-spec and return off-spec crude
oil for replacement of existing underground crude oil pipelines from the DMC manifold to the CTF.
The following is envisaged as part of Stage 2B of this project:

e Construction of an aboveground off-spec crude oil line of category 1 with a length of 1647 m, of
which: 1620 m are with a nominal diameter of 24 inches (DN 600 mm), 15 m are with a nominal
diameter of 16 inches (DN 400 mm), 12 m are with a nominal diameter of 12 inches (DN 300 mm),
from the DMC manifold to tie-ins at the CTF;

e Construction of an aboveground return off-spec crude oil line of category 1 with a length of 1615
m, with a nominal diameter of 16 inches (DN 400 mm) from the DMC manifold to the CTF;

o Decommissioning of the existing aboveground off-spec crude oil line and return off-spec crude oil
line with an approximate length of 82 m, of which 16 m are with a nominal diameter of 16 inches
(DN 400 mm), 20 m are with a nominal diameter of 12 inches (DN 300 mm), 25 m are with a nominal
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diameter of 10 inches (DN 250 mm), 21 m are with a nominal diameter of 8 inches (DN 200 mm)
in the DMC manifold; their partial cleaning and partial removal at the tie-in points.
New 24” off-spec crude oil line will be constructed from the existing DMC manifold up to a pit in the CTF
and connected to 16” valve, isolated at both ends and preserved for potential use in future.
New 16" return off-spec crude oil line will be constructed from the existing DMC manifold up to the joint line
downstream of pumps G-26 and G-41 at the CTF, isolated at both ends and preserved for potential use in
future.
Preservation for off-spec and return off-spec crude oil lines will be provided by means of filling the lines with
nitrogen.

4.2 Design Parameters of the Lines
Process parameters of the lines are indicated below:

Table 4.2.1 Operating and design temperature

Pipelines Operating Design temperature, °C
P temperature, °C Min. Max.
Off-spec crude oil 60-65 5 145
Off-spec return crude oil 50 5 73
Table 4.2.2 Operating and design pressure
Pipelines Operating pressure, Design Pressure,
barg barg

Off-spec crude oil 3.5 10
Off-spec return crude oil 6-10 14

4.3  Selection of a Pipeline Route

The pipeline route from DMC manifold to the CTF and within the CTF was determined in accordance with
requirements of RD 38.13.004-86, SP RK 3.05-103-2014, SN 527-80, SN RK 3.01-03-2011, and SP RK
3.01-103-2012. The general pipeline route is shown in drawing X-000-L-5460. The following criteria were
considered when selecting the optimal pipeline route:

¢ Existing conditions, spare areas for installation of pipelines;

e Materials quantity optimization;

o Possibility to use existing pipeline corridors;

e Construction performance without shutdown of existing pipelines;

¢ Minimization of the number of crossings with existing utilities and buildings;

e Adequate space for unrestricted and safe installation and further maintenance of the pipelines;

e Minimum clearance from the ground to the bottom of the pipes is 2.2 m to ensure free passage for
personnel;

¢ Plant and pipeline layout requirements are in accordance with TCO specification L-ST-2008;

¢ Piping flexibility and deformation compensation are based on a piping load calculation and a stress

analysis.
The new pipelines are mainly routed above ground on steel supports, racks, and concrete sleepers. Existing
pipe racks will be used in some places where installation of new supports is not possible. Data of
topographic surveys completed by Beksol Services LLP in 2012, 2013 and 2015 were used to determine
the pipeline route; a site survey was performed for this purpose as well.

4.4 Pipeline Materials and Isolation Valves

Materials for the pipelines were selected in compliance with classification of materials as per TCO
specifications PIM-SU-5112-TCO.

Material classes D14D, 150H01, 150H21, and 150K21 were used for on-spec process hydrocarbons (PHC)
pipelines, i. e., pipelines, fittings, flanges, and valving are to be made of carbon steel certified in accordance
with NACE MRO0175, suitable for operation in sulfurous and alkaline environments and in areas with low
temperatures (LTCS). Corrosion allowance is 3 mm; post-weld heat treatment is required as per a TCO
specification.
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Material classes 150K01 and 150K21 were used for off-spec (sour) process hydrocarbons (PHC) pipelines,
i. e., pipelines, fittings, flanges, and valving are to be made of carbon steel certified in accordance with
NACE MRO0175, suitable for operation in sulfurous and alkaline environments and in areas with low
temperatures (LTCS). Corrosion allowance is 3 mm; post-weld heat treatment is required as per a TCO
specification.

Flanged gate valves selected in accordance with requirements of TCO specification PIM-SU-5112-TCO
are mainly used in the project. Locations of shut-off valves were selected in accordance with requirements
of ASME B31.4, RD 38.13.004-86, and SN 527-80. Pipeline valves and associated piping will be installed
above ground. Service platforms and walkways are provided for access to shut-off valves where required,
in accordance with recommendations of SN 527-80, TCO specification L-ST-2025 and TCO “Safety in
Designs”.

4.5 Selection of Pipeline Wall Thickness

A pipeline wall thickness is selected based on data of material classes of TCO specifications PIM-SU-5112-
TCO (150H21 and 150K21) corresponding to pressure class 150 for pipelines with a maximum design
pressure of 18.3 barg (at 38 °C). The wall thickness was also confirmed by a load calculation and a stress
analysis, refer to section 6.6.

4.6 Pipeline Engineering Calculation and Stress Analysis

The piping load calculation and the stress analysis were performed in Caesar Il software package (version
5.30.02) to ensure flexibility of the pipelines and analyze foundations of supports and steel structures.

The piping load calculation and the stress analysis are performed for the following:

e Determining minimum span between piping supports considering various conditions: empty pipe,
water-filled pipe;

o Pipeline stress analysis: determination of stress analysis criteria and a preliminary calculation of
longitudinal displacements / compressions of a pipeline under the influence of internal and external
temperatures; determination of measures to restrain displacement of pipelines, installation of
anchor supports and expansion loops;

o Verification of scenarios for pipeline stress condition during hydraulic testing and start-up;

¢ Pipeline loads analysis: wind and snow loads.

4.7 Pipeline Supports and Pipe Racks
Standardized piping supports are used in accordance with TCO specification L-ST-6077. The supports are
selected as per requirements of these specifications, the pipeline loads calculation, and the stress analysis.

A major part of pipeline supports from DMC outlet to the CTF is provided as part of Project Stage 2A.

New pipeline sections from the DMC manifold outlet to the CTF and within the CTF area are planned to be
installed mainly on concrete sleepers, pipe bridges, and steel supports, that are provided as part of Project
Stage 2A.

New supports are located and selected in a way to minimize the loads and forces from the new pipelines
applied to existing pipelines and racks.

4.8 Painting, Protective Coating and Insulation

The new aboveground pipelines are coated to protect them against external corrosion as per TCO
specification COM-SU-5191.

As per requirements, insulated pipelines with an operating medium temperature of up to 205 °C are to be
coated with two layers of a Thin Film Epoxy Coating (coating system 12.1).

Pipe supports are to be coated with three layers as follows: the 1%t layer is a Self-Cured Inorganic Zinc
Solvent Reducible Coating, the 2" layer is an Intermediate Epoxy Coating, the 3™ layer is an Aliphatic
Polyurethane (coating system 3.1).

Internal protective coating of pipelines is not envisaged.

The Project envisages pipeline insulation as per TCO specification IRM-SU-1381-TCO. The insulation
thickness is based on a pipeline diameter and an operating temperature of the medium; the values are
provided in the following table:
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Table 4.8.1.
Pipeline diameter Design temperature, °C Insulation thickness
8 From-5110-100 50-mm
12” From 51 to 100 60 mm
16" From 51 to 100 60 mm
24" From 51 to 100 70 mm
Note: ” — inch.

Mineral wool with a high density of 100-120 kg/m?is used for insulation of pipelines with a diameter of up
to 24”.

49 Tie-ins into Existing Pipelines

Tie-ins into the existing pipeline systems will be performed mostly via flanged connections wherever flow
isolation is available by shutting off existing valves and draining the lines, i.e., their emptying if possible.

Hot taps into existing piping systems are not planned.

Material classes as per TCO specification PIM-SU-5112-TCO are used only for tie-in where welding works
on existing pipelines are required. Material classes as per TCO specification PIM-SU-5112-TCO are to be
used for the new pipelines.

All tie-ins shall be performed in accordance with TCO specification L-ST-2014.
410 Welding, Weld Examination Methods

Pipeline welding and NDT are performed in accordance with TCO specifications W-ST-2000 and W-ST-
2025, which specify requirements for welding equipment, pipe welding procedure, weld joint testing,
materials to be used, and pre/post weld heat treatment. Shielded metal arc welding is used to weld carbon
steel pipelines Steel is preheated before welding operations in accordance with TCO specification W-ST-
2025 and SP RK 3.05-103-2014. The quality of pipe and fitting welds is determined by Non-Destructive
Testing and mechanical strength examination. Weld quality control procedure shall comply with the
requirements specified in section 6 of construction standard APl 1104, and TCO specifications.

Each weld is subject to physical testing to the extent indicated in TCO specification for pipes and
requirements of SP RK 3.05-103-2014. If piping configuration does not allow performing a radiographic
examination of joints, an ultrasonic testing is to be used on butt welds.

Table 4.10.1.
:I'.CO _ Materia MT/PT ch;Eg;rr‘:g:i:c PWHT Hardness
specifications I class surfaces testi Test
esting

PIM-SU-5112-TCO | 150H01 5% SW 5% No No
PIM-SU-5112-TCO | 150K01 100% SW 100% Yes Yes
PIM-SU-5112-TCO D14D 5% SW 5% No No
PIM-SU-5112-TCO | 150H21 5% SW 5% No No
PIM-SU-5112-TCO | 150K21 100%SW 100% Yes Yes

411 Piping Testing

The Project envisages hydraulic testing in accordance with requirements of API RP1110 “Recommended
Practice for Pressure Testing of Liquid Petroleum Pipelines” and SP RK 3.05-103-2014. All pipelines and
piping shall be hydrotested, cleaned, purged, and inspected as per TCO technical requirements X-000-L-
PRO-0001 Procedure for Hydrostatic Testing of Piping Systems, TCO Specification L-ST-2007 Piping
Installation and Testing, TCO Specification L-ST-2013 Descaling and Cleaning of Carbon Steel Pipelines
as well as W-ST-2000 and W-ST-2025.

All pipelines and piping shall be hydrotested to 1.5 times the designed pressure as per ASME B 31.3.

Prior to testing, all pipeline and piping system shall be cleaned from debris, dirt, and foreign objects. Piping
shall be isolated by means of blind flanges; instrument connections shall be closed by plugs or threaded
caps. PSVs, thermowells, filters and other equipment which are not capable to withstand hydraulic testing
pressure shall be removed and replaced with temporary pipe spools. Temporary supports shall be provided
for equipment and piping during hydrotesting where required.
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For air and liquid drainage, the pipelines and piping are provided with vents and drains envisaged by the
project at piping top and bottom points correspondingly.

Water for hydrotesting shall be clean and shall not contain foreign particles and suspended solids. Chlorides
content in the water shall not exceed 50 ppm. Minimum temperature of water for hydrotesting shall be 10
°C. If the testing is performed in wintertime, special measures shall be taken to prevent water freezing.

Hydrotesting pressure shall be increased at maximum rate of 5 barg per minute. The achieved test pressure
is to be maintained for sufficient time to level all mechanical stresses in the line and until all connections
(threaded, socket welded, or butt welded and flanged ones) are tested for leakage, but not less than 10
minutes.

Upon completion of the hydrotest, water shall be removed, and the piping system shall be drained and
dried.

4.12 Removal of Existing Piping Sections

Small sections of existing pipelines will be removed to allow tie-in performance by modifying existing
pipelines and also to provide free space for installation of the new pipelines. Aboveground parts of existing
underground pipelines will be cut off, and underground parts will be temporarily plugged with concrete for
future removal works. Main works on removal of existing pipelines are not included in this scope of work.

413 Motor Road Crossings

Pipeline crossing via concrete culvert over asphalt motor road Kulsary — Sarykamys is provided as part of
Project Stage 2A.

Scope of Stage 2B includes only connection of pipelines with pipe spools provided as part of Stage 2A.

Pipelines that are crossing gravel and field access roads will be routed above roads on high supports
(bridges), which were provided as part of Stage 2A; the minimum clearance from bottom of a pipe or a
framework to top of a road is 6 m.

Motor road crossings are designed mainly at an angle of 90° but not less than 60°.
414 Crossings with Overhead Lines

New pipeline route is crossing 35 kV and 110 kV overhead lines (OHL). Steel protective shelters are
provided at OHL crossings to ensure protection of above ground pipelines against electrical current in case
of OHL breakdown. Pipeline crossings with OHL are designed at an angle not less than 60°. Protective
shelters are provided as part of Project Stage 2A.

5.0 CONSTRUCTION ORGANIZATION

Construction duration is 6 months including 1 month for mobilization period. The following activities are to
be carried out during the mobilization stage: familiarization with the construction site and conditions of the
existing facilities, agreeing on scope of work, work sequence and construction schedule; arranging for
temporary water and power supply utilities; managing packaged and critical materials procurement;
managing shipments, warehousing, storage, traffic of construction machinery within the plant area,
temporary shelters and facilities, and use of existing roads, buildings, and facilities for construction needs.
The following shall be provided for as well:

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

e Arranging necessary vehicle traffic restriction/diversion. Prior to commencement of works, site
preparatory activities shall be carried out and the following facilities to be installed: temporary
fencing around the site; temporary mobile trailers for field offices; containers for waste collection;
bio-toilets. Accommodation and catering for the construction personnel shall be provided in a
rotational camp. Provide the site with temporary utilities: water supply, telecommunication, power
supply, storm water drainage. Arrange laydown sites for storage of structures and materials by
levelling and compacting the ground with gravel and providing temporary drainage of surface
waters. Deliver required materials, structures, machinery, and welding equipment to the site. Install
site  outdoor lighting system. Provide fencing/barricading of hazardous areas and
firefighting/environment safety activities.
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The construction works will be performed in one shift with transportation of 50 employees to the construction
site. Temporary accommodation and catering for construction personnel will be provided in the existing
rotational camp. The household water consumption rate for construction personnel needs is calculated
based on the value of 25 I/day per one person (SP RK 4.01-101-2012). During construction works, the
potable water will be delivered in 10-liter bottles. The potable water quality shall conform to requirements
of ST RK GOST R 51232-2003 “Water. General Requirements for Organization and Quality Control
methods”, ST RK 1432 — 2005 “Potable Bottled Water, Including Natural Mineral and Table Waters. General
specifications” and Sanitary Regulations - Sanitary epidemiological requirements to water supply sources,
water intake locations for household purposes, cultural and general water consumption locations and safety
of water bodies, approved by Minister of National Economy of the Republic of Kazakhstan, Order #209
dated March 16, 2015. Empty bottles will be replaced with refilled ones.

Three bio-toilets will be installed for construction personnel in close vicinity to the work site in the TCO area.
Waste waters from bio-toilets will be removed from the site by waste collection trucks to new Wastewater
Treatment Facilities (WTF) as per approval from TCO Ecology group / WTF Management.

6.0 ENVIRONMENTAL PROTECTION

This section will be developed by another contractor with a relevant license in the sphere of Environmental
Protection based on provided project design basis.

7.0 SAFETY PROVISIONS

Based on the requirements of TCO and RoK National Regulatory Authorities for Occupational Health and
Safety, the Project includes the following safety engineering solutions for ensuring personnel safety and
health risk prevention:

e All operating personnel shall be provided with personal protective equipment: safety boots,
goggles, gloves, dust masks, and helmets throughout the work period;

o A fire stand with all required firefighting equipment;

e A grounding system for all electrical equipment.

Construction and installation works shall be performed in strict compliance with SN RK 1.03-00-2011 and
SP RK 1.03-05-2011.

Hazardous areas (during construction period) should be specified during construction site arrangement and
allocation of work areas/places, machinery/vehicle pathways and personnel walkways.

Hazardous areas shall be marked with safety signs and warning notices of an appropriate format.
Temporary protective barriers are to be installed on the boundaries of hazardous areas.

The construction process is not associated with the use or discharge of any products aggressive to the
structural steelwork.

All engineering solutions aimed at safe operation of the proposed facilities ensure the incident-free
operation under normal conditions.

71 Work Coordination

Safety activities are arranged in compliance with the RoK legislation and state regulations, and TCO HSE
corporate documents.

Roles and Responsibilities for implementing occupational safety management activities and for addressing
any safety-related technical, technological, and organizational issues shall be imposed on Company
management, heads of departments as per JD on roles, rights, and duties of senior
management/supervisory, engineering, and technical personnel of the organization developed and
approved by the plant management as per the established procedure.

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

The basic principle of Occupational Safety activities at all levels is the recognition of personnel health and
life as a priority versus production results.

Main directions in implementing Occupational Safety administrative and technical activities at all production
levels are as follows:
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Occupational Safety training;

Ensuring production equipment safe operation;

Ensuring safe production processes;

Ensuring production buildings and facilities safety;

Maintaining necessary sanitary and living conditions;

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

Ensuring optimal work-rest regimes;

Providing general health services for operating personnel;
Occupational Safety awareness campaigns.

Occupational Health and Safety specialists shall be responsible for controlling that:

e Production processes and production equipment are safe;

¢ Requirements of TCO Policy and relevant State Norms, Regulations, Guidelines on Occupational
Safety and Industrial Sanitation are fulfilled by Company's Personnel;

e All necessary safety trainings are arranged; knowledge assessments and competency evaluations
are carried out for workers, engineering personnel, and Occupational Health and Safety specialists;

e All necessary tests and inspections are carried out by relevant Services for pressure vessels and
boilers, lifting equipment, inspection tools which are subject to regular testing and inspection;

o Safety devices, interlocking devices and other technical safety controls are compliant;

e Activities intended to facilitate personnel’s safe and health conditions are carried out.

All design solutions are intended to provide favorable and safe labor conditions at each working place.
7.2  Fire Safety

There is a potential hazard of fire due to technical reasons. Fire poses a threat to the health and safety of
operation personnel and to the environment.

7.3  Collective and Personal Protective Equipment

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

7.4  Project Activities Facilitating Safe and Reliable Unit Operation

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

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

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

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

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

7.5 Noise and Vibration

Noise and vibration are physical factors affecting people.

As per 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 effect of such physical hazards as noise
and vibration, which cannot be adapted to, the following measures are planned:

o Personnel are provided with noise reducing PPE.
e Vibration safety assessment is performed at workplaces during performance of a real or typical
process.
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7.6  Arrangement of Sanitary and Amenity Services

Sanitary and amenity services for employees are an integral part of systematic measures aimed at provision
of labor protection. Provision of such services is a responsibility of employer. Sanitary and amenity services
include, among other things, arrangement of welfare and amenity facilities, wardrobes, shower rooms, wash
rooms, water closets, smoking areas, facilities for drying, storage and issue of special clothing, laundries.
Changing rooms intended for storing personal and protective clothing shall be equipped with individual
lockers. Special clothing shall be dried and dedusted after each shift, washed and chemically cleaned —
when required, but at least twice per month. Special clothing of workers handling powdery and toxic
substances is washed separately from other special clothing after each shift; winter clothing is chemically
cleaned. Rooms for dedusting and chemical cleaning of special clothing are located separately and are
equipped with independent ventilation. Laundry of special clothing and, in case of temporary residence of
construction workers outside their permanent place of residence, underwear and bed linen, is provided by
laundries of both stationary and mobile type with a central delivery of dirty and clean clothes, regardless of
the number of employees.

Sanitary-and-amenity and treatment-and-prophylactic services for employees entail availability of facilities
where full range of medical services and treatments can be provided. In addition to that, equipped first aid
facilities, medical stations, ablution facilities for women, rooms with hand baths and foot baths, recreation
facilities for short-time work breaks are envisaged.

For emergency care, construction gangs shall be provided with a first aid kit with primary aids, medicines,
and bandaging material. Personnel shall be trained to render first aid (pre-doctor) care.

Page 41 of 52



X-0000-A-RAP-10014 Revision / Pegakunsa U01

8.0 CODES AND STANDARDS

8.1 RoK and International Standards

Document # | Title | Rev.
General
SN RK 1.02-03-2011 De§ign documents for c_ons_truction. Scope, development,
review and approval guidelines
SN RK 1.03-00-2022 Constructpn_Operatlons. _Qrgamzahon of Construction of
Plants, Buildings and Facilities
SP RK 1.03-106-2012 Occupational Health and Safety in Construction
Piping
SP RK 3.05-101-2013 Trunk Pipelines
SP RK 3.05-103-2014 Process Equipment and Process Piping
VSN 51-3-85 Design of Steel Field Pipelines
SN 527-80 Guidelines for the Design of Steel Process Piping Systems
for Nominal Pressure up to 10 MPa
) Operation and Repair of Process Pipelines Operating Under
RD 38.13.004-86 Pressure up to 10.0 MPa (100 kgf/lcm?)
Technical Reglament
RoK Government General Fire Safety Requirements
Regulation #405-2021
SP RK 2.02-106-2019 Design of Fire Safety Systems of Tengizchevroil Facilities
ASME B31.3 Process Pipelines
NACE MR 0175 /1SO Materials for Use in H2S-containing Environments in Oil and
15156 Gas Production
API 1104 Pipeline Welding Code
Civil
SP RK 2.04-01-2017 Building Climatology
8.2 TCO Specifications
Document # | Title | Rev. | Date
General
A-ST-2005 Galvanizing 2
A-ST-2008 Specification for Basic Engineering Design Data 2
SID-SU-5106-TCO Safety in Designs 2
Piping
COM-SU-4743-TCO External Coatings uo4

COM-SU-5191-TCO

Coating Systems 3E

L-ST-2004 Piping Fabrication 3
L-ST-2007 Piping Installation and Testing 5
L-ST-6077 CP:ir;]){:lartSupport Details — Pipe Support Selection 0
L-ST-2013 De-scaling and Cleaning of Process and Utility Piping 3
L-ST-2014 Piping Tie-ins 2
L-ST-2025 Piping Standard Details uo4
L-ST-2029 Purchasing Requirements for Gaskets 4E
L-ST-2030 Purchasing Requirements for Bolting 2

Page 42 of 52




X-0000-A-RAP-10014

Revision / Pepgakuusa U01

Document # Title Rev. Date
RUSU-131T00 | |rerma etiln for ot Lnes z
PIM-SU-5112-TCO Piping material line classes 4
X-000-L-PRO-0001 Procedure for the Hydrostatic Testing of Piping Systems 3
W-ST-2000 Welding, PWHT & NDE of Piping 6
W-ST-2011 Specification for Welding and NDT of Pipelines 2
W-ST-2021 Definition of Wet H2S (“sour”) Service 0
W-ST-2025 Process Plant Piping, Welding PWHT and NDT 1
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9.0 ATTACHMENT A - PROJECT DOCUMENTATION

New Crude Lines Plant-CTF. Sheet 18 of 24

Document # Title Rev. Rev Date
Status
X-0000-L-LST-10035 General Data. Sheet 1 of 2 uo1
X-0000-L-LST-10036 General Data. Sheet 2 of 2 uo1
Process

091-0307-BBB-PID- Piping arjd I_nstrumer_wtation Diagram Uo1
20001-01 Crude Qil Lines Manifolds at DMC

0-3200-8-1078-00710P4 | (82 e ot System, T1.78 Manifod uos
0-3200-8-1079-00710P4 | (P19 g’ﬂdE'QSérﬁngsgf::Lon Diagram u02
0-3200-B-2002-00710P4 gilzirgrl?gs 8?25?;? tsayt/i;)tr;rgig%zgng Pump uo1
0-3200-8-2002:007100 | 50 O Export System Shipping Pump | U°°

Piping

X-000-L-5460 Piping Area Drawing Index uo1
X-031-L-5501 Now Grugo Lines Pan.CTF. Sheet 1 of 24 uos
X-031-1-5502 Now Grug Lines Pan.CTF. Sheot 2 o 24 uo2
X-031--5503 Now Gruge Lines Pan.CTF. Sheot 3 of 24 uo
X-031-L-5504 N S Linos Mant OTF. Sheet 4 of 24 voz
X-031-L-5505 Now Crude Lines Piant.CTE. Sheet 5 of 24 uo
X-031-L-5506 N Srucio Linos FIet CTF. Sheet 6 of 24 uos
X-031-L-5507 v Srucio Linos FIet CTF. Sheet 7 of 24 uor
X-031-L-5508 v Srucio Linos FIent CTF. Sheet & of 24 uor
X-031-L-5509 Now Grudo Lines PIant.CTF. Sheet 9 of 24 uos3
X-031-L-5510 Now Crude Lines PRLCTF. Shest 10024 | U01
X-031-L-5511 Now Crude Lines PnLCTF. Sheot 11024 | U01
X-031-L-5512 Now Gruge Lines Pan.OTF. Sheot 12024 | U01
X-031-4-5514 Now Cruds Lines PantCTF. Sheot 140f24 | UO"
X-031-L-5515 Zg\? %Sjige[ﬁ:eéragﬂ?rggt Sheet 15 of 24 uor
X-031-L-5516 Zg&] gcﬁﬁle[?:e@rﬁlﬂte”ﬁ? Sheet 16 of 24 voz
X-031-L-5517 Now ruce Lines PIantCTF. Sheet 17 of 24 voz
X-031-L-5518 Piping General Arrangement uo1
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Document # Title Rev. Rev Date
Status

Piping General Arrangement

X-031-L-5519 New Crude Lines Plant-CTF. Sheet 19 of 24 uo1
Piping General Arrangement

X-031-L-5520 New Crude Lines Plant-CTF. Sheet 20 of 24 uo1
Piping General Arrangement

X-031-L-5521 New Crude Lines Plant-CTF. Sheet 21 of 24 o3
Piping General Arrangement

©-3200-L-7218 New Crude Lines Plant-CTF. Sheet 22 of 24 uos3
Piping General Arrangement

0-3200-L-7219 New Crude Lines Plant-CTF. Sheet 23 of 24 uor
Piping General Arrangement

0-3200-L-7220 New Crude Lines Plant-CTF. Sheet 24 of 24 oz
Piping General Arrangement

0-3200-L-7221 Detail 2. Sections E-G oz

0-3200-L-7222 P|p|r!g General Arrangement U02
Sections A-D
Piping General Arrangement

X-031-L-5522 Detail 1. Sections A, B. Stage 2B o2
Piping General Arrangement

X-031-L-5523 Sections A, B, C uo3

X-031-L-5500 Tie-in Schedule. Stage 2B uo2
Piping General Arrangement

0-3200-L-7223 Crude Export System. Tie-ins Plan o2
Piping General Arrangement

X-031-L-5524 Oil Distribution VLV Post. Tie-ins Plan uo2

X-000-L-PLL-10002 Line List uo2

X-000-L-5399 Piping Material Take Off. Stage 2B uo2
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10.0 ATTACHMENT B - PROJECT PASSPORT

Project Passport of ‘Plant DMC Crude Oil Line Replacement’. Stage 2B. Amendment

Client Project title Input Data, including:
Tengizchevroil LLP (Detail Design) Design Assignment issued by
Plant DMC Crude Oil Line Tengizchevroil LLP,
Engineering Contractor Replacement. Stage 2B. Contract #1287384 (1729418)

KMGProject LLP

Source of financing
Tengizchevroil LLP

Location
Atyrau, Zhylyoi region,
Tengiz field
Situation Plan (Routing Layout)
Design Capacity: Total estimated construction cost in current prices of
Off-spec crude oil line — 1250 m¥/h. 2022, including CIW — Not applicable:
Return off-spec crude oil line — 300 m3%nh. - main facilities — Not applicable;

- CIW — Not applicable;

Total area of the allocated territory — 0.0043 ha. |- equipment — Not applicable;
Length of 12”-24” off-spec crude oil line — 1688 |- other — Not applicable.

m.
Length of 16” return off-spec crude oil line — Construction duration — 6 months.
1615 m.

Total number of employees — Not applicable.
Additional information, including:

- Purpose of the facility:

The Project envisages construction of 2 new aboveground pipelines of off-spec and return off-spec crude
oil for replacement of existing underground crude oil pipelines from the DMC manifold to the CTF as
follows:

e Construction of an aboveground off-spec crude oil line of category 1 with a length of 1688 m, of
which: 1620 m with a nominal diameter of 24 inches (DN 600 mm), 30 m with a nominal diameter
of 16 inches (DN 400 mm), 18 m with a nominal diameter of 12 inches (DN 300 mm), from the
DMC manifold to tie-ins at the CTF;

e Construction of an aboveground return off-spec crude oil line of category 1 with a length of 1615
m, with a nominal diameter of 16 inches (DN 400 mm) from the DMC manifold to the CTF;

e Decommissioning of the existing aboveground off-spec crude oil line and return off-spec crude oil
line with an approximate length of 82 m, of which 16 m are with a nominal diameter of 16 inches
(DN 400 mm), 20 m are with a nominal diameter of 12 inches (DN 300 mm), 25 m are with a
nominal diameter of 10 inches (DN 250 mm), 21 m are with a nominal diameter of 8 inches (DN
200 mm) in the DMC manifold; their partial cleaning and partial removal at the tie-in points;

e Installation of piping shut-off valves.

New 24” off-spec crude oil line will be constructed from the existing DMC manifold up to a pit in the CTF
and connected to 16” valve, isolated at both ends and preserved for potential use in future.

New 16” return off-spec crude oil line will be constructed from the existing DMC manifold up to the joint
line downstream of pumps G-26 and G-41 at the CTF, isolated at both ends and preserved for potential
use in future.

Preservation for off-spec and return off-spec crude oil lines will be provided by means of filling the lines
with nitrogen.

- Project package (Detailed Design): ‘TX' (Process).

- information on climatic, geotechnical conditions of the area:
The region main climatic parameters for the area are provided below, as per SNiP RK 2.04-01-2001,
SNiP 2.01.07-85, TCO specification A-ST-2008.

1. Average annual ambient temperature — +9.4 °C

2. Absolute minimum ambient temperature —-36.2 °C

3. Absolute maximum ambient temperature — +44.7 °C

4. Maximum design temperature — +60 °C
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11.0 ATTACHMENT C - ENGINEERING CONTRACTOR’S LICENSE FOR

Bua nuueH3aumn reHepanesHag

OcoOble ycroeuA lKareropua

ASUCTBIA IMusHzN (B cooTBETCTBUN co cTaThed 91 3akoHa Pecnybnuku KasaxctaH «O nuLeH3MpoBaHUM»)

NuueHsnap MWHUCTEpPCTBO perMoHansHoOro paseuTua Pecnybnukn KasaxcraH.
KoMWTET No AenamM cTROMTENbLCTEA 1M MNMULHO-KOMMYHANbHOIo
XO3IANCTBA

(nonHoe HaUMeHOBaHWe NULiEH3napa)

PykoBoauTtens TANWER BNAJWCINAR TEPMAHOBUY
(ynonHomoueHHoe nuuo) (thamMun s 1 MHULMAaNbI PYKOBOAWTEN A (YNONHOMOYEHHOrO NULLA) NULIeH3napa)

MecTo Bblaauu r.AcraHa
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TARARING UL Ly CENDATREAY ¢ AT O R R R LT R A NP L ML O £V BB

- KOHCTPYKUMA GalleHHOro 1 MaJToBoro Tuna

- Ans 3HepreTMYecKoli NPOMBILLNEHHOCTM

- Ans nepepabaTeiBaloLLell NPOMBILLNEHHOCTH, BKIIOYAS NErKyH U MULLEEYH NPOMBILLINEHHOCT
- Ans TEHKENoro MaluMHOCTPOEHUS

- TexHONOrnYeckoe NPoeKTMpoBaHue (pazpaboTka TEXHOMNOMMYECKO YacTH NPOEKTOB CTPOMTENLCTEA) 34aHUIA 1
COOPYKEHWH 3UNULIHO-TPaKAaHCKOro HasHauYeHUs, B TOM YK cne:

- Ans TpaHcnopTHOW UHPacTRYKTYPEI (NpeAHa3HaYEeHHOW ANS HENOCPEACTBEHHOMO 06 CMy:KUBAHUA HACENSHNS) U
KOMMYHAINEHOM0 X03AlCTBa (KPOME 34aHUA U COOPYSKEHWI ANsA 0BCMy>KUBaHW A TPAHCNOPTHLIX CPEACTB, @ TAIGKE UHOro
NpPOU3BOACTBEHHO-X03ANCTBEHHOIO HAaZHAYEHU )

- Ansa powkoneHoro obpaszoBaHus, obLiero v cneynancHoro obpa3oBaHU s, NHTEPHATOR, 3aBeAEHNA NO NOATOTOBKE
KaApoB, Hay4YHO-UCCNeA0BaTENLCKNX, KyNbTYPHO-NPOCBETUTENECKUX U 3PENULLHEIX YYPEXKAEHWIA, NPpeanpusaTHA TOProBu
(BKMOYAs anTeKu), 34paBO0XPaHeEHNA (NeYeHns ¥ npodhunakTMki zabonesaHnid, peabunnTayun N caHaTopHOTo
neveHus), obLlecTBEHHOTO NMTaHWA W BeiToBOrO 0B CNY:KMBAHKUA, PU3KYNBTYPHO-0340POBUTENEHBIX U CMOP TABHEBIX
3aHATUIA, OTARIXA U TYPU3MA, @ TAIGKE UHBIX MHOMOYHKUMOHANBHEIX 343HUA W KOMNMEKCOB € NOMELLEHW AMU PA3NUYHOIo
06LLECTBEHHOMO Ha3HAYEHN A

- TexHonornyeckoe NpoeKTMpoBaHue (pazpaboTka TEXHONOMMYECKOd YacTH NPOEKTOB TPAHCNOPTHOMO CTPOUTENBCTEA),
BKMIOYAIOLLEE:!
- ¥IMYHO-A0pO3KHYIO CETh FOPOACKOro 3NEKTPUYECKOTO TPaHcnopTa

- MocTbl M MOCTOBEIE nepexoapl, B TOM MUCNE TPAaHCNOPTHBIE 3CTakaAbl W MHOMOYPOEBHEBLIE Pa3BA3KW

-MyT™h cooBLIEHUS KeNezHOA0POXKHOro TpaHcnopTa
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-OxpaHe Tpyja
- YeTpolcTBY aHTUKOPPO3UAHOW 3aLUUTHI
-YCTpOWCTBY N0 MOMHKWEezaWunTe

- ApXMTEKTYPHOE NPOEKTUPOBaHUE ANA 3AaHUA M COOPYKEHWI NEPBOrO UMM BTOPOrO U TRETLEMD YPOBHE!
OTBETCTBEHHOCTH (C NPABOM NPOEKTUPOBAHN A AN apXU TEKTYPHO-PecTaBpayuoHHBIX paboT, 3a MCKITHYEHNEM HAYYHO
-pECTABPALM OHHbIX paBoT Ha NaMATHUKAX WCTOPUM U KYNETYPLI), B TOM YACNE:

- MU WHO-TpakaaHCKUX 30aHNH U COOPYKEHUI
-3AaHKUIA, COOPYKEHMA N KOMMYHUKALMA NPOM3BOACTEBEHHOTO (NPOM3BOACTBEHH0-X03AICTEEHHOM0) Ha3HAYeHNA
- FeHepankeHbIX NNaHoB 06LEKTOR, MHXKEHEPHON NOATOTOBKM TEPpPUTOPWY, GNaroycTpolcTBa U OpraHu3aumMmn penseda

-MpapocTpoMTENEHOE NPOEKTUPOBaHKE (C NPaBOM NPOEKTUPOBAHWS AN rpaAocTpou TeNbHOW peabunuTayuu pai oHoB
UCTOPUYECKOW 3acTPOIKK, 38 UCKMIOYEHWEM HayYHO-pecTaBpaLMOHHbIX paboT Ha NamMATHUKAX MCTOPUK W KyNbTYREI) 1
nnaHnpoBaHWe, B TOM yucne paspaboTka:

- Cxem razocHabiKeHNs HaceneHHbIX NYHKTOB W NPOW3BOACTBEHHBIX KOMNNEKCOB, Pacnonaraemelx Ha MeXCeneHHbIX
TEPPUTOPKSX

-Cxem KaHanusauun HaceneHHbIX MyHKTOB W NP oU3BOACTBEHHBIX KOMMNEKCOB, BKIOYAA LIeH TPaNn30BaHHYIO CHCTEMY
cbopa 1 oTBOAA OBITOBLIX, NPOW3BOACTEEHHBIX U NUBHEBLIX CTOKOB, PasMELLEHME rONOBHLIX OYNCTHEIX COOPYIKEHWI,
uenaputeneil N 06LEKTOB NO pereHepauuy CTOKOB

-Cxem TenekoMMyHUKaLMiA U CBA3N ANA HaceNeHHbIX NYHKTOB ¢ pasMeLleHnemM 0D beKToB MHGPACTRPYKTYRPEl 1 MCTOMHUKOE
nH¢popmaLuu

-Cxem anexTpocHabeHU s HAaCENEHHEIX NYHKTOB ¢ pasMeLleHnem 06BeKToB No NPON3BOACTBY M TPAaHCNOPTUPOBKE
3NeKTPUYECKOW SHEPrUN B CMCTEME 3aCTROWKN, @ TaloKe SNEKTPOoCHaDKeHNA NPON3BOACTBEHHbIX KOMNNEKCOB,
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TENNOBOW 3HEPrun B cCUCTEME 33CTp0I:1KI:1, a TaKcKke TennocHabeHnn NPON3BOACTBEHHBIX KOMNNEKCOB, pacnonaraemblx
Ha MeXCeneHHbIX TEPPUTOPHAX

-[poekTUpoBaHNE WHKEHEPHBIX CUCTEM U CETEN, B TOM Yncne:
-CUCTEM BHYTPEHHENO W HAPY:KHOMD 3NEKTPOOCBELLeHUs, sanekTpocHabkenna no 04 kB u po 10 kB
- 3nekTpocHabxeHus Ao 35 kB, o 110 kB u Bele

- MarncTtpankeHble Hed TenpoBo k!, HedyTENPOAYKTONPOBOAL!, FA30NPoBoAL (rasocHabxeHne cpeiHero W BLICOKOTO
AaBneHns)

- ABTOMaTW3aLMs TEXHOMOMMYECKUX NPOLECCOB, BKMOYAS KOH TPONBHO-U3ME PUTENEHBIE, YYETHBIE U PEMYNUPYIOLLNE
YyCTpOACTBA

- BHYTpPEHHMX cUCTEM OTONMEHN A (BKNKOYAS AMEKTPUYECKOE), BEHTUNALMW, KOHAMLMOHUPOBAHMA, X0noAocHabeHus,
rasudpukanuu (razocHabKeHMA HW3KOMO AABNEHWE), a8 TAKKE WX HAPYKHBIX CETEW C BCOMOraTENBHBIMA obBeKkTamu

- BHYTPEHHUX CMCTeM BOLONPOBOAA (rOpAveil U XONOAHOMW BOAKI) U KaHANN3aLMK, a Taloke WX HAPYKHBIX ceTel ¢
BCMOMOraTensHBIMKU 06bekTamu

- BHyTpeHHux cucTem cnaboTouHbiX yeTpoiicTE (Tened oHu3aUmy, NoXKapHo-0XPaHHON CUTHANW3ayuK), a TakKe NX
HapyYKHEIX ceTel

- CTpoUTENBHOE NPOEKTUPOBAHUE (C NPaBOM NPOEKTUPOBAHUA ANA KANNTABHOMO PEMOHTA M (M) PEKOHCTPYKLMK
30aHUIA N COOPYXEHUIA, A TAIoKe YCUMEHNS KOHCTPYKUMIA A KAXKA0r0 U3 yKasaHHLIX HUxe paboT) n KOHCTpyWpoBaHue, B
TOM uUCne:

- MeTannuueckux (cTanbHbN, aNOMUHWEBLIX U U3 CNNABOB) KOHCTPYKLWMA
- [lepeBaHHBIX KOHCTPYKLMIA

-OcHOBaHHWH U hyHOAMEHTOB
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{MecToOHaX oA EHME)

INwueHswnar ToBapueCcTBO ¢ OrpaHnyve HH oW OTBETCTBeHHOCTLH "KMIMpoexkT”

PecnyBnuka KaszaxcTaH, ATbipayckad oBnacte, Atbipay [.A., r.ATbipay, ynuga KynmaHoBa,
Aom Ne 117 6., BAH: 010840001533

[MONHOS HEMMEHOB BHME, MECT OHEX KA SHWE, DEeKB HIHT LI BH pUANYSCKore TUA / NONHOCTBIO daMunnd,
UMA, 0THeCTEO, pekBUaUT I MIMH duandeckoro nuua)

l'IMu,eHsMap KoMHUTeT No Aenam CTPOUTENLLCTEBA W KUNWUIHO-KOMMYHaNbLH Oro X03ANCTEA.
MWHUCTEPCTBO PeMOHaNbLHOro pa3 BUTUA PecnydnuKKY KazaxcTaH.
[NONHOE HaUMEHOB aHWE NULEHIWapa)

PyKoBOoaUTENDL FTANWEB BNAOWCNAB TEPMAHOBUWY
{ynonHomMoueHHOe N D) hamMnnA 1 MHULKMaNE! Py KOBOAMT end (y¥NonHOMOYEHHOr NMUa) NuLeHznapa

Homep NpunoxeHus K
ANLEH3UK

Harta ebigaum npunoxeHna  06.08.2013
K NIALeH3HH

Cpok Aei CTEMA NULIEH3UK

MecTo EblAauM r.ActaHa
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