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1.0 BBEAEHWUE

Hactoawmmn [OKYMEHT COAEePKXUT MNOACHUTEmNbHY0 3anucky no npoekty X-000-007-10 «3ameHa
HedTenposoga 3asoa-OMK» ana crpoutenbctBa 3 HOBbIX HagseMHbix HedTenposogos (Ctagmsa 3)
B3aMeH CYLLEeCTBYIOLLMX NOA3EMHbIX (OQHOMO AN KOHAMLMOHHON 1 ABYX ANSA HEKOHANLUMOHHON HedTu) oT
KTI1-2 n KTJ1-2.3 go manndonbaa MK, mectopoxaeHns TeHrua.

CornacHo npuHsToMy pelueHuto TLLO BBoagnuTcs B aKkcnnyaTaumio Tpy6onpoBoa KOHANLMOHHON HedhTy.

TpybonpoBoabl HEKOHANLIMOHHOW 1 BO3BPATHOW HEKOHANLMOHHOM HedhTn ByayT NOCTPOEHbI 40 OCHOBHbIX
TOYeK BPe30K, 3arnyLleHbl ¢ 060MX KOHLIOB M 3aKOHCEPBUPOBaHbI C 06ecneyeHneM ux CoOXpaHHOCTH Ans
BO3MOXHOIO UCMOMb30BaHNs B OyayLuem.

KoHcepBaunsi 6yget npoBegeHa NocpencTBOM 3anonHeHus TpybonpoBogoB asoTom, TpybonpoBoabl
HEKOHOMLMOHHOW N BO3BPATHOW HEKOHAMLUMOHHOM HedTu, NMOCTPOEHHLIE 4O OCHOBHbIX TOYEK BPES3OK,
OyayT nepedaHbl 3akas4dmky (OTAEen aKkcnnyatauuu).

CyuwecTBytowiass cuctema TpybonpoBoOoB chipot HeddTU npepcTaBnsieT cobow psif, HAO3EMHbIX U
noaseMHbix TpybonposogoB pguametpom oT 10 go 40 AOwMMOB, MO KOTOpPbIM MepekaynBaeTcs
cTtabunuanpoBaHHas ceipast HedpTb ¢ KTJ1 Ha ycTanoBky MK n ganbwe Ha PTCH, a HekoHAMUWOHHAsA
cbipast HedpTb fo PTICH yepe3 MK u o6patHo Ha KTJ1. laHHasa cuctema TpybonpoBO4OB CNPOEKTMPOBaHa
N MOCTPOEHa B COOTBETCTBUM C MpoekToMm «[lMnpoBocTokHedTb»1988 r. u akcnnyatmupyetca ¢ 1989 r.
HapyxxHasi aHTMKOppO3nOHHas 3awmTta obecnedeHa 3a cyeT MOKPbITUS TPybBonpoBoAa NONMaTUIEHOBON
NEHTON X0onoaHbIM cnocobom. Bce nog3eMHble y4acTKM YKa3aHHbIX NIMHUA HE UMEIOT KaTOOHOW 3aLunThl.

B mapte 2003, ceHTabpe 2004, anpene 2005 n 2007 rr. B cMcteMe NPOUCXOAUNM YTEYKW, BbI3BaHHbIE
BHELLHEN Koppo3unen B MecTax Bbixoga TpybonpoBoAHbIX IMHUIA U3 TPYHTA.

YTeUKN N3 3TUX NUHWUIA NPUBOAAT K NPOM3BOACTBEHHBIM NOTEPSIM BO BPEMSI PEMOHTHBIX paboT.

YuuTbiBas CKOpPOCTb KOppoAMpPpOBaHUA CyLLeCTBYHOWUNX NOoA3EMHbIX pr6OI'IDOBO£I,OB, BITUAKOLWLYKO Ha
MeXaHUN4eCKy0 LUerlOCTHOCTb NoA3€eMHbIX y4aCTKOB, TWO NPUHANO pelleHne 3aMmeHnTb 3T Noa3eMHble
NNHUN HOBLIMU NIMHUAMU HaA3EeMHOM NPOKNagKu.

KoppekTtupoBka pabodero npoekta «3ameHa HedTenpoBoga 3aBoa-[IMK», koTopblii paHee Obin
cormacoeaH B TOO «3kcnepTKoHcanTuHrLleHTp» ¥ MonyyYnn MonoXuTenbHoe 3akniodeHne Ne
OKCKOHLEHTP-0002/19 ot 18.01.2019 r., uHnunmnpoBaHa no pewenuto TLLO.

MpoeKkT BbINOMHEH B COOTBETCTBMM C TPebOBaHWAMU [OEWACTBYIOLUMX HOPMATUBHO-TEXHUYECKNX
pokymeHToB Pecnybnukmn Kasaxctan, TY TLWO wn TtpeboBaHum TexHukm 6GesonacHoctn TLIO,
obecneunBatoLmnx 6e30nacHyro SKCMyaTaumo 3anpoeKkTMpoBaHHOIO OObeKTa.

Llenbto HacTosiWwen nNpOeKkTHOM [JOKyMeHTauuu $BRAseTcd npeacTtasnieHve uHdopmauuy B OpraHbl
rocygapCTBEHHOro Hag3opa W KOHTPOMNS AN YTBEPXKAEHWS B YCTaHOBMEHHOM nNopsake M nocne
YTBEPXKOEHUSA MONYyYMTb paspeLleHne Ha BbINOMHEHWEe CTPOMTENbHO-MOHTaXHbIX paboT cornacHo CH PK
1.03-00-2011.

1.1 BbINoOnHeHHbIe CTPOUTEJSIbHO-MOHTaXHble paﬁoTbl

B xoge peanu3auumn npoekTa OCHOBHbIE CTpoUTenbHbIe paboThbl (BCe 3emnsHble paboThbl, yCTaHOBKa BCEX
PyHOAMEHTOB U METamMYEeCKUX KOHCTPYKLUMIN) Obinyv BbINOMHEHbl no npoekty B 2019 rogy. [lo
TpybonNpoBOAHOW YacTu 3aBepLUeHbl creaytowmne paboTbl Ha yYacTKax:

e OTKTI 2.3 po KTJ1 2 - npoknagka 12-a1oAMOBbIX JIMHUN KOHAULUMW, HEKOHAUUMK 1 10-gtonmoBom
NHMK BO3BpAaTa HEKOHANLMN COrnacHo 06 bEMy paHHUX paborT;

e KTJ1 2 - npoknagka 16-O0AMOBON NNMHUN KOHOMUMW, 12-O0AMOBOW NUHUN HekoHauumn u 10-
OIOVIMOBOW NUHMM BO3BpaTa HEKOHAMLMM COrNacHo 06bEMY paHHMX paboT. YcTaHoBneHbl 16, 12
n 10-aoMoBbIe OTCeKatoLue apmaTypsbl;

e OTKTN 2 go AMK — npoknagka 18-at0MMoBOM IMHUKN KOHAULMK, 12-010MMOBOV JIMHUN HEKOHANLINN
n 10-g10MMOBOW NTMHMM BO3BpaTa HEKOHAMLMM COrflacHoO 00 bEMY paHHMX paboT. YcTaHOBMNEHbI 12-
OIOVIMOBbIE OTCEKaloLme apmaTypbl.
1.2 OcTaBluMecs CTPOUTENIbHO-MOHTaXHble PaboTbl

B 2023-2024 ropgax nNpOEKTOM KOPPEKTUPOBKM MpedycMaTpuBaloTCs crneaylowmue CTpouTernbHO-
MOHTaXHble paboThbl:
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e [leMOHTaX paHee YCTaHOBMEHHbIX (PyHOAMEHTOB Ansi Mnowagok obCnyXkvMBaHUS Ha y4dacTke
mMaHudonbaa MK, gemoHTMpyemble dhyHOaMEHThI yka3aHbl Ha YyepTexe X-031-S-5010;

e KT 2 — [lemoHTax paHee yCTaHOBMEHHOW 12-A101AMOBOM TPyOHOW OOBSI3KM NMHUN HEKOHAMLUN
ans npoknaaku 10-aomoBor 6annacHon NUHUK;

e OcHoBHble paboTbl N0 TovkaMm Bpe3kaM Ha yvactkax KTJ1 2 u manmndonbga OMK (nogkntoyeHune K
TOYKaM BpE3KM, YCTAHOBKA XOMOOHOW BpPE3KW, MOHTaXHble paboTbl, cCBapoyHble paboThl,
rMApPOTECT HOBOMO HaA3eMHOro TpybonpoBoaa, MoKpacka 1 MOHTaX TEMNSon3omnaumm);

e [leMOHTaX CyLLEeCTBYIOLMX HAA3EMHbIX JIMHUM KOHOWLMKW, HEKOHOULMM W NMHMM BO3BpaTta
HekoHauumn Ha KTJ1 2.2, KTI 2 n manundonsga OAMK.

1.3  CokpalweHus u onpeaeneHus

B gaHHOM LOOKYMEHTE NUCNOJIb3YHTCA criefyLlimne CoKpalleHuna n onpeneneHna:

TWO TeHrnaweBponn — Bnagenew, n onepartop 3asofa 1 obopyaoBaHns/o6beKToB Ansi
npoekTta

KMITI Mogpsagyunk No NPOeKTUPOBaHUIO

KTn KomnnekcHas TexHomnormyeckast nmmHus

OMK YcTaHoBKa gemepkantaHusaumm

PMNCH PesepByapHbIii Napk cbIpon HedhTH

PK Pecnybnuka KaszaxcraH

CMP CTponTENBHO-MOHTaXHbIE paboThl

TY TexHuyeckne ycrnosusa

2.0 OBLUAA YACTDb

21 OcHoBaHue gnsi pa3paboTkn HOBOro NpoekKkTa

MpoekT «3ameHa HedpTenpoBoaga 3aBoa-OMK» Ctagusa 3 paspaboTaH Ha OCHOBaHWUN:

e 3apgaHuda Ha npoekTnpoBaHue, BoigaHHoro TLLO;

e MartepnanoB Tonorpado-reoge3nyecknx uabickaHum, BbinonHeHHbix TOO Bbekcon Cepsuces B
2012, 2013 1 2015 rr.

e MaTepnanoB MHXEeHEePHO-TEONOMMYECKMX U3biCKaHWU, BbiNofHeHHbIX TOO KUPT B 2016 T.

2.2 MecTononoxeHue NPOEKTUPYEMOro o6bLeKTa
Tpacca Tpy6onposogos nponeraet ot KTJ1-1, KTJ1-2, KTJ1-2.3 go manndonsga OMK (BHyTpusasoackas

Tepputopus), ganee ot AMK go PICH u Ha TeppuTopumn PTICH, mectopoxaeHus TeHrus.

Mo Ctagum 3 Tpacca 3 HOBbIX HaA3eMHbIX TpybonpoBodoB (oanH TpybonpoBoa, KOHANLMOHHOW HETH 1
OBa TpybonpoBoda HEKOHOAMUMOHHOW HedTW) pacnonaraetca Ha ydactke KTJ1-2 u KTJ-2.3 po
MaHudonsaa AMK.

23 KpaTkoe onucaHue npoekra

[MpoeKkToM NpegyCMOTPEHO CTPOUTENBCTBO 3 HOBBLIX HAA3EMHbIX TPYOONPOBOAOB U KOHCEPBALWS/BbIBOA B
peXMMm MpoCTOA NNHUN HEKOHAMUWMOHHOW HedTU M BO3BpaTHOM HekoHauumHHon HedTn oT KTJT go
MaHudonbaa AMK n ot MK go PINCH.

CornacHo npuHsitomy pellennto TLLO BBoanTCA B akcnnyataumio TpybonpoBog KOHANLMOHHOM HETN.

TpybonpoBoabl HEKOHAWLMOHHON 1 BO3BPATHON HEKOHAMLIMOHHON Hedd T ByayT NOCTPOEHbI A0 OCHOBHbIX
TOYeK BPe3OoK, TENON30nMpoBaHsbl, 3arfyLleHbl ¢ 060MX KOHLOB 1 3aKOHCEePBMPOBaHbI C 06ecneyeHnemM nx
COXPaHHOCTM AfS BO3MOXHOIo UCMOMb30BaHus B ByayLiem.

KoHcepBauusi GyneT npoBegeHa MOCPeACTBOM 3arofiHEHUs TpyOoMpoBOAOB a30TOM, TpybonpoBoAbl
HEKOHOWULMOHHON 1 BO3BPaTHOW HEKOHAULMOHHOW HedTU, MOCTPOEHHbIE [0 OCHOBHBLIX TOYEK BPE3OK,
OyayT nepenaHsl 3akasuuky (0TAen aKkcniyatauum).
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NHxeHepHo-TexHnYeckme paboTbl Mo NPoeKTy pa3buTbl Ha YeTbipe CTaauu:

e Cragua 1 — KTJI-1-OMK (oguH TpybonpoBog KOHAMLMOHHOMW HedTM u AsBa Tpybonposoga
HEKOHANLIMOHHON HedTK);

e Cragusa 2A — IMK-PTICH (36” TpybonpoBog KOHAMLUOHHON HedTH);

e Cragua 2b — AMK-PIICH (24" n 16” TpybonpoBobl HEKOHANLIMOHHOWN HETK);

e Cragua 3 — KTJI-2 n KTN-2.3 — OMK (oguH Tpybonposog KOHOWLUMOHHOW HedTM M ABa
TpybonpoBoda HEKOHOULNOHHOW HeEdTH).

2.4 YpoBeHb OTBETCTBEHHOCTU NPOEKTUPYEMOrO COOPYKEHUSA

YpoBeHb OTBETCTBEHHOCTU HOBbIX COOPYXEHWUN U MHXEHEPHbIX KOMMYHUKALIUN, NPUHAT | — NOBbILLEHHbIN,
cornacHo "lMNpaBunam onpeaeneHus obLLero Nopsiaika OTHECEHWS! 30aHUIA U COOPYXXEHUI, K TEXHUYECKN U
(MNK) TEXHOMNOTMYECKM CNOXHBLIM 0bbekTam" (YTBEpXAeH npnkazoM MUHMUCTPa HaLMOHaNbLHOW SKOHOMUKU
Pecnybnuku KazaxctaH ot 28 dpeBpansa 2015 roga Ne 165).

3.0 TEHEPAIIbHbIV NJIAH OB BEKTA

31 XapakTtepucTuKa panoHa 1 nnowankm cTpouTenbcTBa

MpoekTnpyemble coopyxeHusa pacnonaratoTcs Ha ydactke KTJ1-2 n KTI-2.3 go manudonsaa OMK Ha
Tepputopun 3asoga KTJ1 mectopoxaeHnsa TeHrus.

MecTtopoxaeHne TeHrna pacnonoxeHo B JKbINblOMCKOM panoHe ArTblipayckon obnactn Pecnybnuku
KasaxcTaH.

PainoHHbIn LueHTp r. Kynbcapbl pacnonoxeHHblh B 110 KM OT MeCTOPOXAeHUSA, OAHOBPEMEHHO ABMSETCS
onvxanwen >xenes3HogopPOXHOW CTaHUMEN, coeguHsowelnn BaxToBbii nocenok, nocenok LaHbipak u
nocernok TLWO mecTtopoxaeHnsi TeHrn3 ¢ octanbHbIMK permoHamm KasaxcraHa.

O6nactHom UeHTp, I. ATbipay, pacnonoxeH Ha pacctosiHum 350 KM OT MecTopoXaeHust TeHrus,
coobLeHMe C HUM OCyLLECTBNSIETCA NO acdanbTUpoBaHHOW aBTOMOBOMITBLHOM A0pore, Mo XXene3How gopore
n cneunalnibHbIMU aBmapeVlcaMM.

Knumat B gaHHOM permoHe pes3ko KOHTMHEHTarbHbIN, 3acylnmBbin. XapakTepusyeTcs 3HaYUTENbHbIMU
CYTOYHbIMU U CE30HHBIMW KOonebaHmAMM TeMnepaTyp U Pe3kUM Nepexonom OT 3UMbl K FIeTy C KOPOTKUM
BeCeHHUM ce30HOM. OCHOBHble 0COBEHHOCTN pernoHa: HebonbLLoe KONMYeCcTBO aTMOCKhEpPHbIX OCaKOB,
CUIbHble MeTenun, CyXoCTb BO3dyXa M NOYBbI, MIHTEHCUBHOE UcCNapeHue n M3bbITOK NPAMbIX CONMHEYHbIX
nyyen. 3uma xonogHas, HoO He NPOAOIKUTENbHAS. J1eTo xapKkoe 1 4OCTaTOYHO NPOAOIIKUTENBHOE.

OcCHOBHbIe KnnmaTU4eckme napameTpbl panioHa paboT npmueoaaTcs B Tabnuue Hke cornacHo CI PK 2.04-
01-2017, TY TWWO A-ST-2008.

Ta6bnuua 3.1.1.

HavmeHoBaHue napameTpa XapakrepucTuka
1. CpegHerogoBasi Temnepartypa Bo3gyxa +9,4 °C
2. ABCONOTHBIM MUHMMYM TeMnepaTypbl BO3gyxa -36,2 °C
3. ABCONIOTHLIN MakCMMyM TeMnepaTypbl Bo3gyxa +44,7 °C
4. MakcumarnbeHasa pacyeTHasa TemnepaTypa +60 °C
5. MuHumanbHasg pacyeTHasi TemnepaTtypa -40 °C

6. TennoBoe nany4yeHne abcontoTHO YepHOro Tena +75°C
7. CpefHerogoBasi CKOPOCTb BeTpa 3a OTONUTENbHbLIA Nepuos, 5,3 m/cek
8. BeTpoBoli paiioH \A

9. MakcumarnbHasi CKOpoCTb BeTpa 40 m/cek
10. PanoH no rononegy 12

11. HopmaTtuBHas TonwMHa CTEHKM rofnoneaa 5 Mm

12. bapomeTpuyeckoe faBneHune 1019,4 rMa
13. MakcumarnbHas OTHOCUTESbHAsH BITAXXHOCTb BO3ayxXa 83 %

14. MuHuManbHasa OTHOCUTENbHAsS BNaXXHOCTb BO34yxa 40 %

15. N'opoBoe KonNnyecTBO OCaaKoB 200 Mm
16. CHeroBoli panoH I

17. MakcumanbHas TOMLMHA CHEXHOro NoKpoBa 26 cm

18. HopmaTuBHasi rnybmHa npomep3aHnsi rpyHTOB 1,5m

19. KnnmaTtunyecknmn panoH ansa cTpontenscrea vrs

20. JopoxHo-KnumaTtunyeckasa 3oHa V4
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HavmeHoBaHue napameTpa XapakrepucTuka
21. 3oHa BNaHoCTH 3
MpumeyaHus:
1. Betposow panoH — V (CI1 PK 2.04-01-2017);
2. PaiioH no rononegy — Il (CIN PK 2.04-01-2017, A-ST-2008);
3. KnumaTtuudeckui panoH ansa ctpoutenscrsa — IVIT (CINM PK 2.04-01-2017, A-ST-2008);
4. [opoxHo-knumaTtudeckas 3oHa — V (CH PK 3.03-01-2013).

ABCONOTHbIE OTMETKUN B parioHe NIowaikM U3MeEHsITCA OT MUHYC 24,53 0o muHyc 23,03 m.
Mmy6buHa 3aneranusi rpyHTOBBLIX BoA HaxoguTcs B npegenax 0,8 — 1,0 M OT NOBEPXHOCTM 3eMIN.
HopmatueHasa rinybuHa npoMep3aHus s CyrmnMHKOB U MMnH — 1,24 m.

HopmatuneHaga rnybuHa npoMep3aHus s cynecen u NeckoB Menkux n neinesatbix — 1,5 M.
3.2 lnaHupoBOYHbIE pelUeHus

Pa3melleHne NpoeKkTUpyeMbIX COOPYXXEHWIA BbINOMIHEHO B COOTBETCTBUM C TpeboBaHusmmn TY TLIO c
Y4ETOM CYLLECTBYIOLLEN 3aCTPONKN, CTPOUTENBbHBIX pekoMeHaaumu, a Takke cornacHo CH PK 3.01-03-
2011, CIN PK 3.01-103-2012 wn apyrux AeWCTBYIOLMX HOPMAaTMBHO-TEXHUYECKUX akToB Pecnybnmku
KasaxcraH.

3.3  OpraHuszauus penbeda
BepTukanbHasi nnaHWpoBKa TEPPUTOPUMU peLleHa METOAOM OMOPHbIX TOYEK, C YYETOM MNPUPOOHbIX

YCHOBI/IVI, CTPOUTESIbHbLIX N TEXHONOINNM4YEeCKNX TpeGOBaHI/IVI.

MnaHMPOBOYHbLIE OTMETKM LLEeBEHOYHON NNOLWAaaKN U HYNEeBblE OTMETKM 3aNpOEKTUPOBAHHBIX COOPYXXEHMI
yBsi3aHbl Mexay Cobon.

Mpu nNpoBeaeHNM BepTUKanbHOW MMAHUPOBKWU MPOEKTHbIE OTMETKU TePPUTOPUM HasHayeHbl Ucxoas 13
YCINOBUI MaKCMMasIbHOTO COXpaHeHUs1 eCTECTBEHHOTO pernbeda.

MoBepXxHOCTHbIE aTMOCdepHbIe CTOKM C NrowankM cobuparoTcsl B NOHMKEHHbLIX MecTax.

lpyHT ONS opraHM3auMu Hacbinu nNpegycMaTpuBaeTcs aBTOMOOUIbHBIMU MEPeBO3KaMn U3 TPYHTOBbIX
KapbepoB.

Mepen Hayanom CTPOUTENbLCTBA BbINOMHAETCA BepTMKanbHas NnaHUpoBKa B YepHOBOM BapuaHTe.
Mocnenytollen opraHusaunen penbeda npegycMaTpyMBaeTCsl BbICOTHAsl yBA3Ka 3anpOeKTUPOBaHHbIX
COOPYKEHWI U NpUneraroLen TeppUTOpPUN.

3.4 WNHXeHepHble ceTn

NHxeHepHble ceTun 3anpoeKkTMpoBaHbl C Y4ETOM B3aMMHOW YBSA3KM UX C MPOEKTUPYEMbBIMIN COOPYKEHUSIMMU.
lMpoknagka ceTen npegycmaTtpmBaeTca Noa3emMHas.

Moapo6Ho 06 UHXEHEPHBIX CETSX CMOTPUTE COOTBETCTBYIOLLME pasaerbl.

3.5 TexXHNKo-3KOHOMUYEeCKUe nokKkasartenm

Ne HanmeHoBaHue nokasarens En. 3HauyeHue B npoueHTax, %
1 Mnowaab TepputTopmmn ra 93 100
2 Mnowaab 3acTponkm M2 900 0,1
3 Mnowaab 6€TOHHbLIX MOKPLITUI U 5
aBTOMOBUMbHbIX JOPOr M ) )
4 | MMpOTSHKEHHOCTb OrpaXaeHns nor. M -
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4.0 TEXHOJIOTMYECKAA YACTb

41 O6Lwue cBegeHus

3agayert NpoekTa sSIBNAETCA 3aMeHa NoA3eMHbIX TpyOonpoBOAOB HE(TM OT BCeX HUTOK (ycTaHoBka 200)
KT po manmdonega OMK v ot OIMK go PICH Ha Hag3eMHble TpybonpoBoabl:

e TpybBonpoBoabl KOHANLMOHHON HEedTH;
e TpybBonpoBoabl HEKOHANLMOHHOW HedTH;
e TpyGonpoBoabl BO3BPATHOM HEKOHOULMOHHOM HETH.

Mo TpeboaHuto TLO 3ameHy 3TMx TPybGOMPOBOAOB HYXXHO BbIMOSNHUTL ©6€3 NPON3BOACTBEHHBIX NOTEPB.
Hanee onucbiBaetca Tonbko Ctagns 3 nNo ycTponcTBy 3 HOBbIX HaA3eMHbIX HedbTenpoBogoB oT KTJ1-2 un
KTJ1-2.3 po manndonsga OMK.

4.2 Bpe3ku TpybonpoBogoB Ha rpaHuuax KTI-2 n KTN-2.3

Ha rpanuuax KTJ1-2 n KTJ1-2.3, npoektoMm npeaycMOTPEHO BbIMNOMHEHME BPE3KM Ha NpeaBapuTenibHO
BbIMOSTHEHHbIX OOUHAPHBIX Y CABOEHHbIX 3a[BMKKaX COOTBETCTBEHHO. OTU 3aABMXKKN ObININ YCTAHOBIEHDI
Ha KTJ1-2.3 Bo Bpems kanuTanbHOro pemoHta B 2017 rogy Ha Bcex 3 nuHusax, n Ha KTJ1-2 Bo Bpemsi
KanuTanbHoro pemoHTa B 2018 rogy Ha NMHMAX HEKOHAMLMOHHOM 1 BO3BPATHON HEKOHANLMOHHON HEDTU.
3adBWKKM MpPedycMOTPeHbl AMs BbINONIHEHMS Bpe3ok 6e3 ocTtaHoBa. [nsi BbINONHEHWMS Bpeskn 6es
OCTaHoBa Ha TpybonpoBoae KOHAMUMOHHOM HedbTn Ha KTJ1-2, ycTaHaBnmMBaeTcst BpeMeHHas kaTyLuka ot
HOBOW NUHWUMN HEKOHOWLIMOHHON HEOTM 40 HOBOW NIMHUN KOHAULWMOHHOM HETK, ANs NepeknioyYeHna HedTun
yepes cyllecTByLiMe TpybONpoBOAbl HEKOHAWLMOHHOM HeTU U HOBblE TPYOOMNPOBOAbI KOHOULMOHHOW
HedTH.

Tpy6onpoBoabl HEKOHANLMOHHON 1 BO3BPATHOW HEKOHANLMOHHON HedbTn ByayT NOCTPOEHbI 0 OCHOBHbIX
TOYEK BPEe30K, 3arnyLleHbl ¢ 06emx KOHLIOB U 3aKOHCEPBMPOBaHbI C 06ecneyeHnemM Ux COXpaHHOCTM Ans
BO3MOXHOF0 Mcronb3oBaHus B Oyayuwiem. KoHcepBauusi B6yaeT npoBegeHa nocpencTBOM 3arofHEHUS
TpybonpoBoOOB a30TOM.

4.3 Bpeska Tpyb6onpoBoga KOHAMLMOHHOW HethTH Ha MaHucdonbae AMK
MpoekTom NpeaycMOTPEHO BbINONTHEHNE Bpe3kun 6e3 ocTaHOBa Ha COBOEHHOM 3a4BUXKKE MOArOTOBNEHHOM

Bo Bpemsi Ctaguu 1 npoekTa.

[Ona nemoHTaxa CyLlecTBYIOLWEN NMHUM KOHAUUMOHHON HedTn Ha OMK npegycmoTpeHa cneuunanbHas
XonoAHas Bpe3ka Ansi YCTAHOBKM MNpPOOKWM, 4TOObl OCTAHOBWUTL MOTOK HedTW, Tak Kak He WMeeTcs
oTcekalLlas 3afBWKKa Ha CyLLECTBYIOLLEN NTMHUU.

4.4 WUcxopgHble AaHHblE U onpefernieHne pasMepoB HOBLIX TpyGonpoBoaoB

[nsa BbINOMHEHUS rMOPaBMYECKUX PacveTOB UCMOMNb30BaNNCh Cneayowmne gaHHble ANA KOHAWLMOHHON
HedTH:

Tabnuua 4.4.1.

NapameTpu En. nam. YcT.200/ YcT.200/ YcT.200/
KTNn-2.1 KTNn-2.2 KTNn-2.3
PacyeTHasi npon3BoanTENbHOCTD M3y 500 500 650
Paboyas TemnepaTypa °C 60-65 60-65 60-65
Paboyee pnaBnexve bap 136. 3-5.5 3-5.5 2.6-4

,D,J'Iﬂ BbINOJTHEHUA rMApaBIN4ECKMX pac4eToB UCMNOJIb30BaNiUCh crieayowine gaHHble Ans HEeKOHOMLNOHHON

HedTU:
Tabnuua 4.4.2.
MapameTpbi Eq. nam Ycr.200/ YcT.200/ YcT.200/
’ ’ KTNn-2.1 KTNn-2.2 KTNn-2.3
PacuyeTHasi npomM3BoANTENBHOCTb M3y 500 500 650
Paboyas TemnepaTypa °C 60-65 60-65 60-65
Pabo4yee gaBneHue bap 130. 3-5.5 3-5.5 2.6-4
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Ta6bnuua 4.4.3.
MapameTpbl Ea. nam. Ot Hacoca G-41 Ha
PMNCH
PacyeTHas npon3BoanMTEenbHOCTb M3/ 300
Pabouyas TemnepaTypa °C 50
Paboyee gaBnexve 6ap n30b. 6-10

TexHonorn4yeckue AaHHble n coctaB HedTv Obin NpegocTtasneH TLO.

CornacHo BbIMOSHEHHbIM TUAPABIMYECKUM pacyeTamM M MPOEKTHOMY pelleHuto, TpebyeTca U3MEeHUTb
pa3mepbl HEKOTOPbIX CYLLECTBYOLMX TPYGONpoBOAOB.

Tabnuua 4.4.4.

KoHauunoHHasa HehTb

P Pa3mep Pasmep HoBoOM
acnornoXxeHue NUHUN 9
cylwecTBYHOLIEN NUHUN NINHUN
Ot KTI1 2 go coegnHerus ¢ KT 2.3 14” 16"
Ot KT 2.3 go coegnHeHus ¢ KT 2 12" 12”
Ot coeanHerna KTJ1 2 n KTN 2.3 po AMK 18” 18”

HekoHanuuoHHasn HedTb

P Pa3mep Pasmep HoBoOM
acnosnoXxeHue NUHUN 9
cylwecTBYHOLIEN NUHUN NINHUN
Ot KTJ1 2 go coegnHerus ¢ KTJ1 2.3 10” 12”
Ot KT 2.3 go coegnHenus ¢ KT 2 12" 12”
Ot coeanHenna KTJ1 2 n KTN 2.3 po MK 12” 12”

Bos3BpaT HEKOHAWLIMOHHOW HethTU

P Pa3mep Pasmep HoBoOM
acnosnoXxeHue NUHUN 9
cylwecTBYHOLIEN NUHUN NINHUN
Ot KTJ1 2 go coegnHerus ¢ KTJ1 2.3 10” 10”
Ot KTI 2.3 po coegnHenus ¢ KT 2 6’ 10”
Ot coeanHenna KTJ1 2 n KTN 2.3 no AMK 10-12” 10”

npoeKTOM npegycMaTtpuBaeTca Tenion3onaund scex pr6OI'IPOBO£I,OB KOHOULMOHHOMN He(*)TI/I.

5.0 TPYBOMNPOBOOHAA YACTb

5.1 O61bLemM NpoeKkTUpoBaHUsA No TpyodonpoBoaam

lMpoekToM NpegycMOTPEHO CTPOMTENBCTBO 3 HOBbIX HaA3eMHbIX TpyOONpoOBOAOB ANA  3aMeHbI
CYLLECTBYIOLLMX NOA3EMHbIX TpyoonposoaoB HedTn oT KTJ1-2 n KTJ1-2.3 no manudonsaa AMK.

Mo TpeGoaHuto TLIO 3ameHy 3TUX TPyOONPOBOAOB HYXXHO BbINOMHUTL 6€3 NPON3BOACTBEHHBIX NOTEPD.
B pamkax gaHHoro npoekta no Ctagum 3 npegycMoTpeHo crieaytollee:

e YCTpPOMCTBO Hag3eMHoro Tpybonposoga 1 kaTeropMm KOHAMLMOHHON HeddTU AnuMHOM 272 M, 13
Hux: 160 M ¢ ycnoBHbIM anameTpom 18 gronmos (Jdy 450 mm), 12 M € ycrnoBHbIM AnamMeTpom 16
atonmos (Oy 400 mm), 100 m ¢ ycnosHeiM guametpom 12 gronmos (dy 300 mm), oT Bpesok Ha KT/1-
2 n KT11-2.3 go manndonsaa AMK;

e YCTPOWCTBO Haa3eMHOro Tpybonposoda 1 kateropmm HeKOHOUUMOHHOW HedTn AnvHon 300 M ¢
MaKcumarnbeHbIM YCNoBHBIM AnameTpom 12 arorimos (dy 300 mm) oT Bpe3ok Ha KTJ1-2 n KTJ1-2.3 o
MaHudonsga OMK;

e YCTpPOMCTBO Hagl3emHoro TpybonpoBoga 1 KaTteropum BO3BPATHOW HEKOHAMUMOHHOM HedTn
AnvHon 292 M ¢ MakcuMMarbHbIM ycnoBHbIM guametpom 10 arorimos ([y 250 mm) oT Bpe3ok Ha
KTJ1-2 n KTJ1-2.3 po maHudonsaa AMK;

e BbiBegeHve u3 akcnnyaTtauum cyllecTBytoLlle Haa3eMHON NMHUM KOHAULMOHHON HeddTU ANUHON
okono 63 M, U3 Hux 33 M c ycrnoBHblM guametpom 18 awormos (Oy 450 mMm), n3 Hux 14 m c
ycrnoBHbIM AnameTtpom 14 grovimos (Oy 350 MM), 3 HUX 16 M C YCNOBHBIM AnameTpom 12 AIONMOB
(dy 300 mm) Ha KTJ1 2, KTI 2.3 n manudonega MK, ee yacTnyHasi o4nCTKa M AEMOHTaX B MecTax
BPE30K;
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e BbiBegeHvne 13 akcnnyataumu CyLLEeCTBYIOLLEA HAO3€MHON NUHUN HEKOHOULMOHHOW HedTn n
BO3BpaTa HEKOHANLUMOHHOW HedTM AnvHon okorno 80 M, M3 HMX 18 M € ycrnoBHbLIM guameTpom 12
aronmos (Oy 300 mm), 42 m ¢ ycnoBHbIM anametpom 10 arormos (dy 250 mm), 20 M C YCNOBHbIM
auametpom 6 aronmos (Oy 150 mm) Ha KTJ12, KTN 2.3 n maHudonsaa MK, nx yactuyHas odncTka
W YaCTUYHbIA JEMOHTaX B MECTax BPE3OK.

e YcTaHOBKa COOTBETCTBYHLUMX NnaTtdopmM obCnyxmBaHus 3anopHON apmaTtypbl TpyboNpoBoaoB B
MecTax, rae aTo Tpebyetcs.

TpybonpoBoabl HEKOHANLMOHHOM 1 BO3BPATHOW HEKOHOANLMOHHOM HedhTn ByayT NOCTPOEHbI A0 OCHOBHbIX
TOYEK BPE30K, 3arfnyweHbl ¢ 000MX KOHLOB, TEMSIOM30NMPOBaHbl U 3aKkoHCepBMpOBaHbl. KoHcepBauums
OyneTt npoBegeHa NOCpeacTBOM 3anofiHEHMs TpybonNpoBOAOB a30TOM.

5.2 PacyeTHble napameTpbl TpybonpoBoaoB

TexHonoruyeckve napameTpbl TPy6ONPOBOAOB NPUBEAEHbI HUXKE:
Tabnuua 5.2.1. Pabo4as n pacyeTHasi Temneparypa

Tpy6onposoabi PaGouasn PacyeTHasa Temnepartypa, °C
TeMmnepartypa, °C MuH. Makc.
KoHOWUMOHHag HedTb 60-65 5 145
HekoHgnumoHHas HedTb 60-65 5 145
Bo3BpaTtHas HeEKOHAMLMOHHAas 50 5 73
HedTb

Ta6nuua 5.2.2. Pa6ouyee 1 pacuyeTHoe gaBneHue

PacueTHoe
Pabouee naBneHue,
Tpy6onpoBoabl paBneHue, 6ap
6ap ns6. 136
KoHauumoHHas HedTb 3-5,5 10
HekoHOonuMoHHas HedTb 3-5,5 10
BosBpaTHas HEKOHAMLUMOHHAs 6-10 14

HedTb

5.3 BbI6Gop Tpacchl Tpy6onpoBoaoB

Tpacca Ttpy6onpooga ot KTJI-2 n KTJ1-2.3 po manudonbga OMK Obina onpegeneHa c y4eTom
Tpebosanus PL 38.13.004-86, CIl PK 3.05-103-2014, CH 527-80, CH PK 3.01-03-2011, CI'N PK 3.01-103-
2012. Obuwasa Tpacca TpybonpoBoda nokasaHa Ha yepTtexe X-000-L-5091. Npwn BbiGOpe onTumansHon
Tpacchl TpyOoNpoBOAOB YYNTLIBANMCH CredyoLme Kputepum:

CyuiecTBytoLLee NONoXeHue, Hanuyne 4OCTYNHbIX Y4acTKOB AN Npoknagkv TpybonpoBOaOs;

OnTumMmnsaLms konnyecTsa MaTepUaros;

B0O3MOXXHOCTb MCNOMNBb30BaHNS CYLLECTBYOLLUX KOPMOOPOB TpybonpoBoaos.;

OcyliecTBneHne cTponTenbHbiX paboT 6e3 ocTaHOBa CyLLECTBYHOLNX TPYOONPOBOAOB;

CHuxeHune nepecequvu?l C cyweCTByrOLLIMUMNA KOMMYHUKaUMAMNU U 30aHNAMU 0O MUHUMYMa;

ObecneyeHne [OCTAaTOYHOrO MPOCTpPaHCTBA AnNA  npoBegeHus 6ecnpensiTCTBEHHOro U

De3onacHoro MoHTaxa 1 gansHenwero o6cnyxmnsaHus TpybonpoBoaos.;

e MuHMManbHOEe paccTosiHMe OT 3emnM A0 Hu3a Tpyb npuHMmanocb 2.2 M ans obecneyeHus
cBobogHOro Npoxoaa NepcoHana;

e TpeboBaHus k 3aBoacKon 1 TpybonpoBogHOM kKoMMNoHoBKe cornacHo TY TLO L-ST-2008;

e [wubkocTb TpybonpoBoaa u koMmneHcauus gedopMaunii Ha OCHOBE pacyeTa Harpy3ok 1 aHanmsa

HanpsKeHnn.

MpenmyLlecTBEHHO Tpacca HOBbLIX TPyOOMPOBOAOB BbIMOMIHEHA HAA3EMHO Ha CTanbHbIX OMnopax,
acTakagax 1 6eTOHHbIX NexHaAX. [na onpeaeneHus Tpacchl TpybonpoBogoB UCMONb30BaNUCh pesyrbTaThl
Tonorpadmyeckux mabickaHui, BbinofiHeHHbIX TOO Bekcon Cepeuces B 2012, 2013 n 2015 T, a Takke
ObIN0 NpoBeAEeHO MccneaoBaHme NNoLWaaKu.

5.4 Marepuansi gnsa Tpy6onpoBOAOB U 3anopHas apMaTtypa

Mop6op matepuanos Anga TpyobonpoBOAOB OCYLLECTBIIEH COrNacHo Krnaccudgukaumm matepmanos TY TLLO
PIM-SU-5112-TCO.

Ona TpybonpoBOAOB TPAHCMOPTUPOBKM KOHOWMLMOHHBIX W TexHorornyeckux yrnesogopogos (PHC)
nucnonb3oBaHbl knaccbl maTtepuanos D14D, 150H21, 150H01 n 150K21, To ecTb maTepuansl Tpyo,
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UTUHIrOB, brnaHueB 1 TpyObHOM apmaTypbl NPUHATLI U3 YINIEPOaUCTON CTanun, cepTMdULMPOBAHHON MO
NACE MRO0175, npegHasHa4yeHHOM ANS SKCnnyaTtauMn B CEPHUCTBIX U LLEMOYHbIX cpefax U B panoHax ¢
HU3KOW TemnepaTtypoin okpyxatLen cpegbl (LTCS). Mpunyck Ha koppo3uto coctaendeT 3 MM, TpebyeTtcs
nocrieceapoyvHas TepmoobpaboTtka cornacHo TY TLLO.

Onsa TpybonpoBogoB TPaHCNOPTUPOBKN HEKOHOULMOHHBIX (CEPHUCTLIX) TEXHOMOMMYECKNX YrNeBO4OPOAOB
(PHC) ucnonesoBaHbl knaccel matepuanos D14D, 150H21, 150K01 n 150K21, To ecTb MmaTepuans! Tpyo,
PUTKHIoB, dnaHueB 1 TPyOHOW apMaTypbl NPUHATLI U3 YrNEepPoAnCTON cTanu, cepTUMLMpoOBaHHON MO
NACE MRO0175, npegHasHa4yeHHOM ANdA aKCnnyaTaumMn B CEPHNUCTBIX U LLEMOYHbIX Cpefax U B panioHax c
HU3KOW TeMnepaTtypoin okpyxatoLen cpeapl (LTCS). Mpunyck Ha koppo3uto coctaBnsaeT 3 MM, TpebyeTtcs
nocrieceapo4Hasi TepmoobpaboTtka cornacHo TY TLLO.

B pamkax npoekta B OCHOBHOM WUCMOSMb3YIOTCS KIMHOBLIE hIlaHLEBbIE 3aABWKKK, nogobpaHHble no TY
TWO PIM-SU-5112-TCO. Y4acTkM pasmelleHusi 3arnopHOM apmaTypbl BbliOpaHbl B COOTBETCTBUM C
TpebosaHnsmm ASME B31.4, P[] 38.13.004-86 n CH 527-80. ApmaTtypa TpybonpoBoaoB u ee obss3ka
OyayT pasmelleHbl HagsemHo. [ns gocTyna K 3anopHOW apmartype npedyCcMOTPeHbl NoLianku
obcnyxuBaHus 1 NnepexogHble MOCTUKM B MecTax, rae 3710 Heobxoammo, cornacHo pekomeHgaumsm CH
527-80, TY TWO L-ST-2025 n "PykoBoacTsa no TexHuke 6esonacHocTu npu npoektnposaHuun” TLO.

5.5 BbIGOp TONWMHbLI CTEHKU TpyGonpoBoaoB

TonwmHa cTeHkn TpybonpoBoAoB BbiOpaHa Ha OCHOBE AaHHbIX KraccoB matepuanos TY TWO PIM-SU-
5112-TCO - 150H21 un 150K21, cootBeTcTBylOLlEeN knaccy Aaenenunss 150 ana TpybonpoBogoB C
MakcumarbHbIM pacyeTHbIM AaBreHnem 18.3 Gap n36. gaeneHus (npyu Temnepatype 38°C). Takke
TOMwMHa CTEHOK Obina noaTBepXAeHa pacyeToM Harpy3oK M aHanu3oM HanpsbkeHW, CMOTpUTE pasgen
5.6.

5.6 Pacuet TpybonpoBOoAOB M aHaNMU3 HanpPsHkeHUn

IOna obecneyenna rnbkocTn TpyboONpoOBOAOB, a Tawkke pAns pacyeta QyHOAMEHTOB OMop U
METANMOKOHCTPYKUUI Obin BbIMNOMHEH pacyeT Harpy3ok TpybONpOBOAOB WM aHanu3 HarnpsbkeHun ¢
ncnonb3oBaHuem nporpammHoro naketa Caesar Il Bepcus 5.30.02.

PacueT Harpy3ok TpybonpoBoAoB 1 aHanM3 HanpsiKeHUn NpoBeAeH ANs crneayowmx MOMEHTOB:

¢ OnpepgeneHne MUHMManNbLHOIO PAcCTOAHMA MEXAY onopammn TpyboNpoBOAOB C yHETOM PA3NNYHbIX
ycroBui: nyctasi Tpyba, 3anonHeHHas Bogon Tpy6a;

e PacueT HanpsbkeHuMi TpyboONpOBOOOB: OMNpederieHne KpUTEepUEB pacyeTa HanpshkeHuin wu
npeaBapuUTenbHbIA pacyeT NPoAOoSbHbIX CMELLLEHWI / cxkaTuii Tpybonposoaa, nog BO3AENCTBUEM
TemMrnepaTypbl BHYTPEHHEN W BHeEWHeW cpedbl; onpefeneHve peweHud Ans orpaHu4eHus
CcMeLleHn TpybonpoBOAOB M YCTAaHOBKM aHKEPHbIX OMop, KOMMNEHCaTOpOB;

e [lpoBepka cuUeHapueB HaMNPSXXEHHOro COCTOSAHUA TpybonpoBoooB MNpU  rMAPaBINYECKOM
UCnbITaHWM 1 NP BBOAE B 3KCNNyaTauuio;

e  AHamnua Harpy3ok Ha TpyoonpoBoAbl: BETPOBbLIX HArpy30K, HAarpy3Kku OT CHEXHOIO MOKPOBa;

5.7 Onopbl Tpy6onpoBOoAOB U TPYOHbIE 3cTaKkagbl

B kauecTtBe onop TpybonpoBoagoB MCMNOMb30BaHblI CTaH4APTU3MPOBaHHbIE onopbl cornacHo TY TLO L-ST-
6077. Nopbop onop ocyLLEeCTBIEH cornacHo TpeboBaHMaM AaHHbIX TY 1M pe3ynbTaToB pacyeTa Harpy3ok
TpybONpoOBOAOB U aHanM3a HanpspKeHNUN.

HoBble y4acTkM TpybGOMpOBOAOB Ha CYLLECTBYHOLLMX 3CTakagax MpoOrioKeHbl Ha TeX e MecTax, rae
OEMOHTMPYIOTCS CyLLecTByoLMe. HoBble onopbl pacnonoxeHsbl U NogobpaHbl Tak YTo6bl MUHUMU3NPOBAaTL
HarpysKku 1 yCUnusi ot HoBblX TPy6oNpoBOAOB Ha cyLlecTByoWwmne TpybonpoBoabl U acTakaabl.

HoBble TpyOHble acTakagbl paccyMTaHbl Ha Harpys3kum OT Beca 3amnofiHEHHbIX TpybonpoBOgoB C
Tennounsonsiumen, CHEroBbIX, BETPOBbLIX HArPY30K U HArpy30K, BO3HUKAOLLMX OT HanpPsKEHHOrO COCTOSIHNSA
TpybonpoBoaoB..

5.8 Mokpacka v 3alWmnTHOe NOKPbITHE TPyGoNnpoBOAOB

Ons 3awutbl TpyGONPOBOAOB OT BHELUHENW KOPPO3UM NPeLyCMOTPEeHa OKpacka HOBbIX HaA3eMHbIX
Tpybonpoeogoe cornacHo TY TLWO COM-SU-5191.

CornacHo TpeboBaHusM, M30NMPOBaHHbIE TPyBonpoBoabl ¢ Temnepatypon paboden cpegpl go 205°C
OKpaLUMBatoTCS B 2 CMOSI TOHKOMMEHOYHbIM 3MOKCUAHBIM NOKPLITUEM (CUCTemMa NokpbiTus “12.17).
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HeunsonupoBaHHble TpybonpoBoabl ¢ pabouven TemnepaTtypon go 93°C um onopbl TpybonpoBonos
oKpawwvBalTCs B Tpu cnos — 1 crnon camooTBepXgalLleecsd HeopraHM4eckoe LMHKOocoAepxallee
NOKpbITUE — pPa3BOAMMOE pacTBOPUTENEM, 2 CMOW NMPOMEXYTOUYHOE 3MNOKCUOHOE MOKpbITME U 3 Crion —
anudartuyecknin nonuypeTaH (cuctema nokpbitns “3.17).

BHyTpeHHee 3alwmMTHOE NokpbITUE TPyOonNpoBoaoB He NpedyCMOTPEHO.
5.9 N3onsauua TpybonpoBoaoB

B npoekte npepycmoTpeHa usonsums TpybonpoeogoB cornacHo TY TWO IRM-SU-1381. TonwwmHa
nsonsumn obycrnosneHa gnameTpom TpybonpoBoga v pabouven TemnepaTypow cpedbl M COCTaBIiseT,
cornacHo Tabnuue:

Ta6nuua 5.9.1.

OnameTp Tpy6onpoBoaa PacuyeTtHasa Temnepartypa, °C TonwwmHa nsonsaumm
o1 6” o 10” Ot 51 go 100 50 mm
o1 12” go 16” Ot 51 go 100 60 Mm
18” O7151 go 100 70 Mm

MpumeyaHue: " — OONM.
5.10 Bpe3ku B cywecTByOLWMe TPyoonpoBoabl

Bpesku B cyllecTBylowme cuCTEMbl TPyOONPOBOAOB BbIMOMHSKOTCS MNPEUMYLLECTBEHHO MOCPEACTBOM
donaHLeBoro coeavHeHUss B TeX MecTax, r4e BO3MOXHa M30NAUMs NOTOKa MOCPeACTBOM MepekpbiTUs
CYLLIECTBYIOLLMX KManaHoB U APEHaX MNUHWIA, T. €. ONyCTOLLEHNE UX N0 BO3MOXHOCTH.

Ha y4vyacTtkax pr60|‘IpOBO,EI,OB, rae HeBO3MOXHa U30NAUMA NOTOKA, BbINONHAKTCA XONOoAHble BPEe3KU, C
obecneyeHneM COOTBETCTBYOLLUX Be3onacHbIX Npoueayp No ceapke.

Knaccel matepuanos, npegycMoTpeHHbix TY TLLO PIM-SU-5112-TCO, ncnonb3yroTcs TONbKO ANs BPe30K
npv HEOOXOAMMOCTUN CBAPHLIX paboT Ha CYLLECTBYIOLLMX NIMHUAX. [N HOBLIX TIMHUA HAANEXUT NPUMEHSITL
Knaccbl Matepuarnos, npeaycMoTpeHHbix TY TWO PIM-SU-5112-TCO.

Bce Bpe3ku JOmKHbI BbINONHATLCS B COOTBETCTBUM € TpeboBaHmusmu TY TLLUO L-ST-2014.
5.11 Caapka, MeToAbl KOHTPONSA CBapHbIX COeaUHEHUN

Ceapka TpybonpoBofoB A0S/hkHa Npou3BoauTbea B cootBeTcTBum ¢ TY TLUO W-ST-2000 n W-ST-2025,
roe ykasbiBaloTca TpeboBaHust K cBapo4YHOMY OOOpyaoBaHuio, mpouedypa cBapku Tpyd, ucnbiTaHue
CBapHbIX COeQUHEHUN, NCMONb3yeMble MaTepuarnsl, a Takke TpeboBaHusa K TepMuyeckon obpaboTke 0o u
nocne nposefexHus pabot. [na csapku TpybonpoBogoB M3 YrnepoancTon CTany UCMNonb3yeTcs MeTon
AYyroBOW CBapkum MeTannmMyeckum (NnaBsAWMMCS) MOKPbITBIM 3neKTpogom. Tepmudeckas obpaboTtka
MeTanna NpoBOANTCA A0 NPOBEAEHMS CBAPOYHbIX paboT, B cootTBeTcTBUM ¢ TY TLLIO W-ST-2025 1 CIN PK
3.05-103-2014. lNpoBepka pe3ynbTaToOB CBApPOYHOro npoiecca Tpyd M apmaTtypbl OCYLLECTBASIETCA C
NOMOLLIbIO METOLOB HepaspyLUualolWero KOHTPONs U UccneoBaHus MexaHU4YecKoW NPOYHOCTUM CBapPHbIX
coegumHeHun. MNpolueaypa KOHTPOIS KayecTBa CBapHbIX CTbIKOB JOIMKHA COOTBETCTBOBaTh TPebOOBaHUAM,
npuBeAeHHbIM B cTpoutenbHoM ctaHaapTe APl 1104, pasgen 6 n TY TLWO.

Kaxgblh WwoB [ormkeH ObITb NPOKOHTPONUpOBaH (OU3MYECKMMU MeToAaMu KOHTponst B obbemax,
ykasaHHbIx B TY TLUO Ha Tpy6bl u TpeboBaHusx CI PK 3.05-103-2014. B Tex cnyyasx, korga reometpusi
TpyO He No3BONSET NPUMEHUTbL paguorpadUyecknii METOL KOHTPOMS CTbIKOB, ANsl KOHTPOMS CTbIKOBbIX
CBapHbIX COEAVHEHWUI UCTONb3YeTCH YNbTPa3BYKOBOW METOA KOHTPOSS.

Ta6bnuua 5.11.1.

Knacc MN/NBK O6BbEeMHbIN Nenbiranme
Ty TWIO maTtepu | NOBEepPXHOC | paauorpadnyeckun ncTo
TBepAocTn
ana ™ KOHTPOIb
PIM-SU-5112-TCO | 150H01 5% SW 5% HeT HeT
PIM-SU-5112-TCO | 150K01 100% SW 100% aa aa
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% aa aa
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5.12 WcnbiTaHne Tpy6oNpoBOoJoOB

MpoekTom NpeaycMOTPEHO NpoBeAEeHNE TMOPABANYECKUX UCTMbITAHWUIA, B COOTBETCTBUM C TpeboBaHMAMM
APl RP1110 «PekomeHayemasi npakTvka mMcnbiTaHuin TpybonpoBoaoB AN XWAKMX YrneBoAopodoB Ha
repMeTU4HOCTb 1 NpodHocTb» U CI PK 3.05-103-2014. Bece TpybonpoBoabl u TpybHast 06BA3ka noanexat
rMapaBINYEeCcKoOMy MCMNbITAHWIO, OYNCTKE, NMPOAYBKE U MHCMEKLUMM, COTMACHO TEXHUYECKMM TpeboBaHUsIM
TWO X-000-L-PRO-0001 «[MMpouenypa npoBefeHust rMApOCTAaTUYECKOro UCMbITaHUs TpybGonpoBOAHON
cuctembl», TY TWO Ha MoHTax U ucnbiTaHue L-ST-2007, TY TWO Ha XUMUYECKYID OUYUCTKY
TpybonpoBoaoB u3 yrnepoguctoi ctanm L-ST-2013, a takke TY TWO W-ST-2000 n W-ST-2025.

Bce TpybonpoBoabl 1 TpybHas 06Bsi3ka JOSKHBI MPONTY MMApaBNNYecKoe NcnbiTaHne ¢ gaeneHnem Ha 1.5
pacyeTHoro gaenenus B cooteetcteum ¢ ASME B 31.3.

Mepen Havyanom McnbITaHWst BCsi cuctema TpybonpoBOAOB 1 TpyOHOM 06BA3KM AOMKHA ObITb O4MLLEHA OT
rpsasu, Mycopa v nHopoAHbix Ten. TpybHas o6Bsa3ka AomkHa ObITb 3arfyLleHa ¢ UCNoNb3oBaHNEM TIYXUX
dnaHues, coeguHeHunsa ana KUMuA gomxHbl BbiTe 3akpbiThl 3arnywkaMmyu unu pes3bbosbiMn npobkamu.
KnanaHbl perynatopbl aBneHus, TepMokapMaHbl, dunbTpbl U Apyroe obopydosaHne He cnocobHoe
BblAepXXaTb AABMeHWe rMapouCTbliTaHust JOMKHO ObiTb yaaneHo M 3aMeHEeHO Ha BpeMEHHble TpyOHble
y3nbl. Heobxogumo npedycMoOTpeTb Hanuvuve BpeMEeHHbIX OMnop Ans noaaepxaHus obopyaoBaHus U
TpybonNpoBOoAOB BO BpeMsl rmapouCTIbITaHNs, rae 3To0 Heobxoanmo.

Ons cTpaBnvMBaHus BO3gyXa W XMOKOCTM B TpybonpoBogax W TpybHOU 06BSA3KE WCMNOMb30BaHbI
BO3JYLUHUKA U [IpEHaX, COOTBETCTBEHHO MPELYCMOTPEHHbIE MPOEKTOM Ha BbICOKMX W HU3KUX TOYKaX
TpyOHOM 0OBA3KMN.

Boga ans rmgpaBnmMyeckoro UChbiTaHUSA AOSMKHA ObiTb YMCTOM M He AOMKHa codepXaTb MOCTOPOHHMX
BELLIECTB N B3BELLEHHbIX TBEpAbIX dpakumn. CogepxaHne XnopuaoB B Boge He AOMMKHO npeBbiwaTtbk 50
yacten Ha MWUNNMOH. MuHMManbHasa TemnepaTypa BOAbl ANsi UCMbITaHMs gormkHa G6bitb 10°C. Ecrnm
UCMbITaHMST MPOBOAATCA B 3UMMHee Bpemsi TpebyeTcsi MpoBedeHne crieuuarnbHbiX MeponpusiTui ans
YCTpaHeHNs1 BO3MOXXHOCTU NpOMep3aHu1s BOAbI.

lMpu npoBedeHMU rMOPOUCHBLITAHUSA HapallMBaHWe AaBfneHMs OOSPKHO MPOUCXOOUTb CO CKOPOCTbIO He
bonee 5 B6ap (136.) B MUHYTY. [JOCTUrHYTOE MCMbITaTENbHOE [OABMIEHNE BbIOEPXKMBAETCHA B TeveHue
BpeMEHU, AO0CTaTOYHOrO AN TOro, 4tobbl BCE MexaHW4yeckue HanpshkeHus B Tpybonposoae Mornu
BbIPOBHATLCSA, @ Takxke A0 TeX nop, noka BCe coefuHeHns (pe3bboBble, cBapeHHble BpacTpyb nnn BCThIK,
dnaHuesble) He ByayT NpoBepPeHbl Ha NpegMeT Hannums ytedek, Ho He MeHee 10 MUHYT.

Mo OKOHYaHMKM UcnbITaHUS Boga AOMkKHa ObITb yoaneHa, a pr6HaF| cuctema gomkHa ObiTb ApeHnpoBaHa
M oCyLleHa.

5.13 [JeMOHTax cylecTBYHOLMNX TPYyOGONPOBOAOB

Hebonblume Yactu cyuiecTByoLmMx TpybonpoBogoB AEMOHTUPYIOTCS AN OCYLLECTBIEHNS] BPE3OK NyTeM
BHECEHUs moandmkaumi B CyLLLeCTBYOLLME TpyOonNpoBoabl, a Takke Ans obecnevyeHns cBO6GOOHOrO MecTa
Ons yCTaHOBKM HOBbIX TpybonpoBogoB. HaasemHbie YacTu CyLecTBYOWMX NoA3eMHbIX Tpy6onpoBoaos
OynyT OoTpe3aHbl, a NoA3emHble Yactu OyayT BpeMeHHO 3agenaHbl OeToHHoW npobkon ansa Gyaywimx
OEeMOHTaXHbIX paboT. OCHOBHOM AEMOHTaX CYLLECTBYIOLLMX TPYOONPOBOAHBLIX JIMHUN HE BXOAUT B JAHHbLIV
obbem paborT.

5.14 Tllepexoabl Yepe3 aBTOMOOUIbHbIE Npoe3abl
TpybonpoBoabl, nepecekaoLLne rpaBuiiHbIE U MONEBbIE OPOrK, NPONOXEHbI HA BbICOKMX onopax (MocTax)

Hag Joporamu, MMHUMAarbHOE PacCTOSIHUE OT HM3a TPyObl UMM NPOSIETHOrO CTPOEHUS A0 Bepxa LOPOrv
NPUHATO 6 M.

6.0 CTPOMUTEJIbHAA YACTb

6.1 O6Lwune cBegeHus

npoeKTOM npeaycMoOTpeHO CTPOUTEeNIbCTBO OTAENIbHO CTOALWNX (*)yH,D,aMeHTOB noa metanjinmyeckne
pr6HbIe onopkbl, (*)yHﬂ,aMeHTOB ana onnpaHuna pr60ﬂpOBOH,OB, (*)yHﬂ,aMeHTOB nepexogHoro MoOCTUKa,
MeTannmyeckmnx KOHCprKLI,I/Iﬁ ans  obecneyeHus nepexoga 4epes3 BHYTpU3aBOACKME [oporn Ond
I'IOCJ'IGD,yPOIJJ,GVI YCTAHOBKM HOBbIX MPOEKTUPYEMbIX prGOHpOBOD,OB, OTAEJIbHO CTOALWKUX MeTarJIM4YeCKnx
onop, nepexogHoro MoCTuka.
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Mpn npoekTnpoBanum ucnonb3oBaHbl TY TLWO A-ST-2008, matepuanbl Tonorpaduyecknx m3biCKaHWUn
nnowaaku, BbinonHeHHbIx TOO bekcon Cepsuces B 2012, 2013 n 2015 rr.

6.2 3emnsHble paboTbl

Bcsa nnowagb, Haxogsilasica B Mnpefernax rpaHuy, CTpouTenbCcTBa, AOMMkHa ObiTb OuuMlleHa OT Bcex
MaTepuarnoB, HAaXO4SLWMNXCA HA eCTECTBEHHOM YPOBHE MO4BbI UNK Bbille Hero. MNoanexalune yganeHuto
MaTepuanbl BKMOYalT MyCcop U pacTUTENBHOCTb.

MoprotoBka y4acTKOB K CTPOMTENLCTBY OCyLlecTBAsieTcs cornacHo Tpeboeanuam CI PK EN
1997:2007/2011, CIMN PK 5.01-102-2013 u CH PK 3.01-03-2011.

Mon BbIEMKOW FpyHTa criegyeT NnoHuMaTh 3emisiHble paboTel B MoboM MaTepuane ¢ npoBefeHneMm, no
Mepe HeobOXOAMMOCTU, PbiTbsi C MPUMEHEHMEM (pe3bl, PbIXIEHUSA, MOrPy3KM, NEPEBO3KN U yOaneHus
MaTepuarnoB, HaXOOSALWMXCHA HUKE YPOBHS BEPXHEr0O Cros MO4YBbl, C LENbi0 JOCTUXKEHMS YKasaHHbIX Ha
yepTexax SIMHUA N YPOBHEN.

Mpu BblEMKe rpyHTa HEOOXOAMMO BbIOEPXKUBATb YIMbl €CTECTBEHHOrO OTKOCA CTEHOK Kapbepa, YTobbl
obecneuntb 6e3onacHoCTbL paboTarowmx nogen n obopyaosaHus.

Bolemka rpyHTa nog yHaameHTbl OcCywecTBnsetca B cooTBeTcTBuM C¢ TpebosaHusmu CI1 PK EN
1997:2007/2011, CH PK 5.01-02-2013 n TY TLWIO S-ST-2002.

[ormKHbI ObITb NPUHATBI Heobxoanmble Mepbl N0 NPOEKTUPOBAHUKO N N3rOTOBJIEHUKO COOTBETCTBYHLUMX
©e3onacHbIx onop Anda CTeHOK BbleMOK 1 A4 BbINMOJIHEHNA ©e3onacHbIX n yCTOIZLWIBbIX OTKOCOB. I'Ipvl 3TOM
HeobxoaMmo y4nTbiBaTb TUM U3BJ1EKAEMOI0 rpyHTa, YpPOBEHb 'PYHTOBbLIX BOL, HaxogdLnecd no coceacrtBy
3daHnAa N COOPyXeHnd, n BCe OoCTalibHble YMECTHbIEe (baKTOpr. OI'IOpr OOKOBbIX CTEHOK U yros HakroHa
OOJDXHbI BbIMOJIHATLCA B COOTBETCTBMN C HOPMaMU U YTBEPXOEHHbIMU NpouenypamMmn 3aka34vnka.

Bo Bcex koTnoeBaHax AOMKHO GbiTb 06ecnevYeHo OTCYTCTBME CTOSMEN BOAbI, C TEM YTOObI COOPYXEHUS
BO3BOAMMUCH B CyxuXx ycnosuax. C 3Ton uenbio 1 4nsa yaaneHns BoAbl cnegyeT Ucnonb3osBaTb Hacochl U
oTHOcsLWweecs K HUM obopyaosaHue. CpeAcTBa BOAOOTNMBA He AOMMKHbI OKasbliBaTb HebnaronpusTHoe
BNUSHWE Ha ApYrue COOPYXEHUS UMM KOHCTPYKUUW, UMM Ha Kakue-nmbo cyxue yyacTku nrowagku.
OTCTOMHMKM AOMXHbI pacnonaraTbCsi BHE TEPPUTOPUM NMOCTOSHHBLIX COOPYXEHUN.

B kayecTBe CTPOUTENBHOIO HACLINHOIO FPYHTa cnedyeT Ucnosb3oBaTb OTOOPHLIN MaTepuan, Nony4YeHHbIN
npu BblIEMKE FPYHTa, He cogepXaLlnin OpraHNYecKmX rMuH, NbInu, MArKUX UM HENPUIOAHLIX MaTepuaros,
KPYMHbIX KOMKOB, BarlyHOB UM Mycopa, W He NoABepratoLLMincs BCMyYMBaHMIO.

CTpouTenbHbIN HacbIMHOW MaTepuan OOMMKEH COOTBETCTBOBaThb ctaHgapty S-ST-5001 u TpeboBaHusM
rOCT 25100-2020.

OcHoBaHuSA noAaroTaBnMBalOTCA M 3acbinatoTca B cooTBeTcTBUM C  TpeboBaHusimm CI1 PK EN
1997:2007/2011.

YNnoTHeHWe Npon3BoanTCS B cOOTBETCTBMM € TpeboraHmnsamn CI PK EN 1997:2007/2011.
6.3 ®dyHOaMeHTbI

MpoekToM NpegycMaTpUBaeTCsl CTPOUTENLCTBO Crieayowmx yHOaMeHTOB:

e OTaenbHo cTosiLMne (byH,D,aMeHTbI nog metannmnyeckume pr6HbIe onopbl;
e OrtaenbHo cTosilne q)yHD,aMeHTbI nog metansim4yeckue TpY6HbIe 9CTaKkaabl;
. q)yH,D,aMeHTbI nepexogHbliX MOCTUKOB.

KopposuoHHas 3awmta 6eTOHHbIX KOHCTPYKLMIA, HaxXoOALWMXCA HUXKEe YPOBHA rPyHTa npegycMoTpeHa 3
CnosiM1M MOAMAULIMPOBAHHOW NONIMMEPHON CUHTETUYECKON CMOSbl Ha BUTYMHO-Kay4YyKOBOW OCHOBE 0bLLein
TOMLWMHON Cros HE MeHee 1 MM CO criegyoLWyMy XapakTepucTukamu:

TemnepaTtypa akcnnyartaumu: ot -30 go +100 °C;

OOHOKOMMOHEHTHBbIN;

obecneunBaeT GECLUOBHY0, BOLO- U MAPOHENPOHMLIAEMY0 MEMOpaHYy;
yCTOI7I‘-II/IB K XMMUKaTaM 1N CONAM.

Bce HapyxHble noBepxHOCTM 6eToHa pyHAamMeHTOB Ha 150 MM Hke 1 Ha 300 MM BhILLE NNIAHMPOBOYHON
OTMETKM 3eMNN MOKPbIBAKOTCA 2 CNOsIMU CBETMO-CEPOM 3MOKCUAHOW KpackM CO crneayroLimmu
XapakTepucTukamu:

e  [OBYXKOMMOHEHTHbIN, HETOKCUYHBIN;
e  YCTOMYMB K XMUYECKM aKTUBHbIM BELLECTBAM.
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6.3.1 OTtaenbHO cTosWMe (hyHAAMEHTbI No4 MeTarnJin4eckme TPyOHble onopbl

OtpenbHO cToswme dyHOaMeHTbl MO4 MeTannuyeckne TpybHble onopbl — cTonbyatoro Tuna,
npeaBapuUTENbHOTO M3rOTOBMEHWUs, pasmepamu B nnaHe: 2,4*2,5 wm; 1,2*1,2 wm; 2,8*3,2 m; rnybuHa
3anoxeHus nogowsbl He mMeHee 1,5 M. Matepuan dyHaameHToB — cynbdaTocTonKkni 6eToH knacca
C20/25, no mopo3socTtomnkocTu knacca F200, no sogoHenpoHuuaemoctn W6, apmupyeTca kapkacom u3
OZIMHOYHbIX apmaTypHbIx ctepxHen knacca A400, no FOCT 34028-2016 anametpom 8, 10, 12, 16 mm.
KpenneHne meTannunyecknx actakag, oCyLLECTBIISIETCS C NOMOLLbIO aHKEPHbLIX 60onToB 3-ro TMna.

Moa nogowBor dyHaAaMeHTa npegycmaTpmuBaeTcs:

M30NALMOHHBIN crion — nonuatuneHosas nneHka 250 mkm, FTOCT 10354-82;

6eToHHada noarotoBka U3 6etoHa knacca C12/15, tonwmHon 100 mm;

necyaHo-wwebeHo4Hast nogyLika 300 MM (roe aTo NpegyCMOTPEHO NPOEKTHLIMU YepTexamm);
YMNOTHEHHbIN TPYHT.

6.3.2 OTaenbHoO cTosilMe pbyHAAMEHTbI NoA MeTansimyeckue TpyoHble acTakagbl

dyHOaameHTbl Hernybokoro 3anoXeHusa actakag — crtondyaTtoro Tvna, pasmepamu B nnaHe 1,8x2,7 wm,
3,2x2,6 M, 3,8x3,8 ™M, 5,2x5,4 m, 3x3,8Mm, 2,4x4,2m, 2,4x3,6Mm, 2,6x3M, 2,7x3,4M.

MMybuHa 3anoxeHns nopowsbl He MeHee 1,5 M. MaTepuan dyHOaMeHTOB — CcyrnbdaToCTOMKNA 6eToH
knacca C20/25, no Moposoctomkoctn knacca F200, no BopoHenpoHuuaemoctn W6, apmwupyetcs
cTepxHsaMu apmatypbl knacca A400, no TOCT 34028-2016 guameTtpom 8, 12,16, 20 mm.

Moa nogowson pyHaameHTa npegycMmaTpuBaeTCs:

e  U3ONAUMOHHBIN crion nonuatuneHosas nneHka 250 mkm, FTOCT 10354-82;
6eToHHasa nogroToBka U3 6etoHa knacca C12/15, TonwmHon 100 mm;
necyaHo-wwebeHoyHas nogylika 150 mwm;

reoTekcTUnb;

YNIOTHEHHbIV TPYHT.

6.3.3 ®dyHOaMeHTbl NnepexoaHoro MocTuka

®dyHOaMeHTbl TepexogHOro MoCTUka — NANTHOMO TUNa, NPeABapUTENbHOIO M3roTOBMEHUS, pa3mepaMu B
nnaxe: 0,6*1,4 m; 1,4*1,4 m; 1,2*1,45 wm; 0,6*1,65 m; 1,4*1,65 m. [mybuHa 3anoxeHus nogowsbl 0,25 M.
Matepuan cdyHagameHToB — cynbaTtocTorkuin 6etoH knacca C20/25, no moposocTonkocTn knacca F200,
no sogoHenpoHuuaemoctn W6, apmupyeTca kapkacoM M3 OAMHOYHBLIX apMaTypHbIX CTepXHeWn knacca
A400, no TOCT 34028-2016 gmameTtpom 12 mM. KpenneHue MeTannuuyeckux KOHCTPYKLUMN MOCTUKA
ocyulecTnsieTcst aHkepHbiMu 6ontamm HILTI Ha xumnueckon kancyne HIT RE 500.

Moa nogowBor dyHaAaMeHTa npegycmaTpmBaeTcs:

M3ONALMOHHBIN crion — nonuatuneHosas nnexHka 250 mkm, FTOCT 10354-82;
6eToHHasa nogroToBka U3 6etoHa knacca C12/15, TonwumHon 50 mm;
necyaHo-webeHoyHas nogylika 300 Mm;

reoTekcTUnb;

YNNOTHEHHbIW FPYHT.

6.4 MeTannuyeckme KOHCTPYKLUU

B cocTaB KOHCTPYKLUMIA NO NPOEKTY BXOAAT:

e  TpyOHble acTakagpl;
e  OOWHOYHbIE METaNIMYecKMe onopbl;
e [lepexogHbln MOCTUK 1 0BCNyXXMBatoLLas nowlagka.

TpyGHble acTakadbl AOMKHbI ObITb CMOHTUPOBaHbLI C MPUMEHEHNEM METASIIOKOHCTPYKLWUIA YTBEPXKAEHHOW
MapKu.

B coctaB ucnonb3dyemblx Npocunert COpToBOro NpokaTa BXOASAT ABYTaBpbl, YIOMKM, LWBENepbl, Kpyrnbie
TpyObl.

KoHcTpykuum u©  matepmanbl  TpybHbIX acTakag cooteetcTBylor TY TLWO CIV-SU-398-TCO,
COOTBETCTBYHOLUMM HOpMaM 1 cTaHgapTam PK.

C6op Harpy3ok Ha CTpouTernbHble KOHCTpyKuuM npoussBeneH B cooTtBeTctBMM co CIT PK EN
1991:2002/2011 v TY TWO CIV-DU-5009-TCO.
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PacuyeT KOHCTpyKLMiA BbINOMHSANCA B nporpammHom komrnnekce BENTLEY STAAD.Pro V8i. NMponseoguncsi
noabop M npoBepka CeYEeHUN 3SMEMEHTOB KOHCTPYKUMWA MO MNepBOM M BTOPOW rpynnam npegenbHbiX
COCTOSIHUMN.

PacueT KOHCTpyKUMI npou3Boauncs B cooTBeTcTBUM C TpebosaHusmm EN 1993. Espokog 3.
MpoekTnpoBaHue cTanbHbIX KOHCTPYKLUUNA.

BTopocTeneHHble TpyOHbIE OMOPbLI 3aMPOEKTUPOBaHbLI HA BOCTIpUATNE DaKTUYECKOW pacyeTHON Harpysku
oT TpybonpoBoaa (Mcxoasa mM3 TOro, 4To Tpyba 3anonHeHa BOAOW C Y4ETOM BO3HUKHOBEHUSA CUM TPEHMS,
BO3HMKaOLLNX U3-3a TemnepaTypHbIx gedopmaLmi).

MaTepuanbl cTanbHbIX KOHCTPYKUMA M UX Mapkm cooTBeTCTBYIOT TpeboBaHuam FTOCT 380-2005, TOCT
27772-2015 1 CIN PK EN 1993:2007/2011 n obecneumBaloT cnegytowime pyHKUMOHanbHbIE BO3MOXHOCTH:

[Ins BCex OCHOBHbIX HECYLLIMX 3fIEMEHTOB Y BTOPOCTENEHHbIX 3N1eMeHTOB (kaTeropusa Mmatepuanos A1, A2,
cornacHo npunoxennto A, CIV-SU-398-TCO) wncnonb3yetca wmapka C345 ¢ MuHMManbHon
rapaHTMpOBaHHOW NPOAOMbHOW BENWYUHOW yaapHow BsAskocTv no LUWapnm pasHon 34 [x/cM2 npu
Temnepartype -40 °C.

Ona Bcex coeguHEeHUM KapKacCHbIX KOHCTPYKUMWA WCNOMb3YHTCA BbICOKOMNPOYHble 60nThl Mapku 8.8
cornacHo NOCT ISO 898-1-2014 ¢ rankamu knacca 8 gns 60nToB C Nokpackon unu ravkamm knacca 10
Onst ounHKoBaHHbIX 6onToB cornacHo FOCT ISO 898-2-2015. Pasmepbl 1 00LLMe XxapaKTepucTmku 6onToB
cooTBeTCcTBYOT [OCT 22356-77* n TOCT 7798-70 unun akBuBarneHTHbIM cTaHgapTam.

KoHCTpyKuust coegMHeEHMIn COOTBETCTBYET HOpMaTuUBHbIM TpebosaHuam CI PK EN 1993:2007/2011.

Mocne n3roToBneHWs BCE NMOBEPXHOCTU CTanbHbIX KOHCTPYKLUMI OOMKHbI ObiTb OYMLLEHBI NECKOCTPYHAHBLIM
MEeTOAOM, OrpyHTOBaHbI 1 OKpalleHbl cornacHo TY TWO COM-SU-4743-TCO, COM-SU-5191-TCO.

[na Bcex cBapHbIX COEOUHEHUN MPOBOAATCA WCMbITAHMSA MO HepaspyLlaloleMy KOHTPOMK CBapHbIX
coegMHEHWN rOTOBbIX METaNNOKOHCTPYKLNNA.
HesaBMcMMO OT TMNa LWBOB U XapaKTePUCTUKN YCITOBMIN NX dKCMyaTauun, CBapHbIe LWBbl, MOABEPXKEHHbIE
TSOXKENbIM Harpy3kam M pacrnorfioXeHHble MeXOy CTanbHbIMW 3fleMeHTaMW, KPUTUYECKM BadKHbIMU ANS
o6LLel LenoCTHOCTUN KOHCTPYKLUMK, noanexar obssatensHomy KoHTponto no | metoay, cornacHo TY CIV-
SU-398-TCO:

e CBapHble LWBbI HECYLLMX COEOUHEHUI KOJTOHH C rMaBHbIMKU Bankamu;

e CpapHble LWBbl 6a3 KOJOHH;

e CaapHble LWBbI CBA3EW MEXAY KONOHHaMU;

e CBapHble LWBbI HECYLLNX COEANHEHNI MEXAY MMaBHbIMK Gankamu.
CBapHble LWBbI, MOABEPXEHHblEe Harpy3kaMm YMEepeHHOW WHTEHCUBHOCTU W PAaChOfiOXEHHbIe Mexay
CTanbHbIMU 3NIEMEHTAMU, HE CYLLECTBEHHO BaXKHbIMU Ansi OOLEen LIeNOCTHOCTU KOHCTPYKLMMK, nognexat
ob6s3aTenbHomy KoHTponto no Il metogy, cornacHo TY CIV-SU-398-TCO:

e CaapHble LWBbI CBA3eW, BCMNOMOraTesbHbIX M BTOPOCTENEHHbLIX KOHCTPYKUUA (mogkockl, pebpa

XKECTKOCTW);

e CBapHble WBbl OAMHOYHbIX OMop.
CBapHble LWBbl, NOABEPXEHHbIE HE3HAYUTENbHBLIM Harpyskam, nognexar obasatensHomy KoHTponto no il
meTopny, cornacHo TY CIV-SU-398-TCO:

e CpapHble WBbI MOPYYHEN, NECTHUL, — CTPEMSIHOK, MapLUEBLIX NIECTHUL,, HAacTUna nona.

6.4.1 TpyOHble acTakaabl
KonoHHa — npokatHbi gByTaBp 302, 20K2 no CTO ACYM 20-93, knacc ctanu C345 TOCT 19281-2014.

MnaBHble 6ankn actakag — npokaTHbIi AByTaBp 30B2 no CTO ACYM 20-93, knacc ctanu C345. MNponeTbl
Banok coctaBnsawoT 6, 9, 12m.

"Opn30HTanbHbIE CBA3WN NPUHATLI U3 paBHONoriodHoro yrosnka 75x8 NOCT 8509-93, BepTukanbHble CBSA3M
— 13 paBHOMNOMOYHOro yronka 120x12 FOCT 8509-93.

6.4.2 OpuHOYHbLIE MeTannM4eckme onopbl

KonoHHa — npokaTtHbin AByTaBp 20K2, 25K2 no CTO ACYM 20-93, knacc ctanu C345 NOCT 19281-2014.
Banku TpybHbIX onop — npokaTHeIn AByTaBp 20K2, 25K2. MponeTtkl 6anok coctasnsawT 1,0, 1,3, 2,0m.
6.4.3 [NepexogHbIn MOCTUK U OBCNyXKMBaKLasa nnowanka

Hecywine anemeHTbl KOHCTPYKLUMUW BbIMOSTHEHbI M3 npokaTHoro weennepa Ne20 TOCT 8240-97 cranb
knacca C345, TOCT 27772-2015. TokpblTue NOBEPXHOCTEN AN NPOXO4a NepcoHana BbINOSIHEHO U3
pelweTtyacToro Hactuna 30x5. OrpaxgeHne u nepuna BbiNonHeHbl n3 Tpyo 42,4x4,0, 48,3x4,0 TOCT 8732-
78, yronok pasHonosno4Hbln 75x8 MOCT 8509-93, ctanb nonocosast 100x6 TOCT 103-2006.
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7.0 OPrAHMU3ALUA CTPOUTEJIbCTBA

MpogonmxkutenbHocTb cTtpoutensctBa Ctagum 3 coctaBnseT — 13 mecsueB. B ToM uucne
NPOAOIPKUTENBHOCTL NOArOTOBUTENBHOIO nepuoga — 1 mecsuy. B nmoarotoButenbHbIN nepuon Bedetcs
O3HaKOMJIIEHME CO CTPOUTENbLHONM NITOLLAAKOW, CYLLECTBYHOLMM COCTOsiHMEM oObekTa. CornacoBbiBatoTCA
00beMbl, TEXHOMNOrM4Yeckas rnocrnenoBaTeflbHOCTb BeAeHUsi paboT, CPOKM BbIMNOSIHEHUSI CTPOUTENbHO-
MOHTaXHbIX PaboT, YCroBWUS MNOAKMOYEHUS BPEMEHHBLIX CeTel BOAOCHADXEHWUS, 3MeKTPOCHabXeHUs,
OopraHusaumsi KOMMIIEKTHOM M NMepBOOYEpEnHON MOCTaBkM 000OpydoBaHMS M MaTepuanos, NepeBO3OK,
CKNaanpoBaHNA rPy30B M NEPEABMKEHUS CTPOUTENBbHOW TEXHMKN MO TEPPUTOPUN MPEANPUATUS, a TaKkke
pasmelleHne BPEMEHHbIX 34aHWA W COOPYXEHWM W UCNONb30BaHUA [Ans HyX4 CTpouTenbCcTBa
OEVNCTBYIOLLMX JOPOT, 34aHWIA U NOMELLEHNA. Takke O0MKHO ObITb NPeayCMOTPEHO:

e CKMaguMpoBaHWE W XpaHeHue MaTepuarioB M u3genui B COOTBETCTBUM C TpeboBaHusAMU
cTaHgapToB, TY Ha 3T MaTepuarnbl U U3genus;

e MEeponpuATUS MO OFPaHNYEHUIO OBMKEHNS TpaHCNopTa, M3MEHEHMWIO ABMXeHNs TpaHcnopTa. [o
Hayana npousBoacTeBa paboT HeobXoAMMO OCYLLECTBWTb MOArOTOBKY NNOLWAAKW, YCTaHOBUTb
BPEMEHHbIE OrpaXAeHuUs CTPOMMIOLLAAKM, YCTaHOBUTbL BPEMEHHbIE NepeaBkHbIE MOOUINbHbIE
Tpewnnepsbl, B KOTOpbIX ByayT pasmeLyatbcs nonesble 0OPUCHI, yCTaHOBUTL KOHTENHepbI Ang cbopa
Mycopa, yCTaHOBUTb BrnoTyaneTbl Ans eCTeCTBEHHbIX HyXg pabouunx. [poxuBaHne n nutaHue
CTPOUTENBLHOrO MNepcoHana npeaycMoTpeHO B BaxToBoM nocenke. ObecneunTb nnowiaaky
BPEMEHHbIMU NHXEHEePHbIMU KOMMYHWKaLNSMMU, BOAONpoBOAa, TenedgoHusaumu,
3NEKTPOCHabXeHnsi, BOOOOTBEAEHMS fMBHEBbIX CTokoB. OpraHudoBaTb MMoOWadku Ans
CKNaaMpoBaHUS KOHCTPYKLMI U MaTepUarnoB MyTeM NAaHUPOBKN U YNNOTHEHNS TPyHTa rpaBvem
c obecnevyeHneM BpPeMEHHOrO OTBOAA MOBEPXHOCTHbIX BoA. [ocTaBuTb Ha nrowagky
HeobXoaMMble MaTepuanbl, KOHCTPYKUMW, MexaHu3Mbl W CcBapoyHoe obopyaoBaHue.
CMOHTMpOBaTbL HapyXHOe OCBelleHWe CTPOMTENbHOW MNfOoWaakn. YCTaHOBUTb CUrHarbHble
OrpaXKgeHUs OMacHbIX 30H, BbIMOMHWUTL MEPOMNPUATUS NPOTUBOMOXapHon 6e3onacHOCTU, M MO
oxpaHe OKpyatoLen cpeqpl.

CtpoutenbctBo OygeT npoBoanTbCst B 1 CMEHy C Bble3goM paboTHMKoB B kormyectBe 50 yernoBek Ha
MEeCTO NpoBeAeHns CTpouTenbHbiX paboT. [NepcoHan ans BegeHnst cTpomTenbHbIX paboT 6yaet BpeMeHHO
NpoXMBaTb, N MUTaATbCA B CYLLECTBYIOLLEM BaxTOBOM nocenke. [Ona pacyeta obbema X03AWCTBEHHO-
NUTEEBOrO BOAONOTPEGNEHNa ONa HyX4 CTPOUTENBbHOrO MnepcoHana npuHaTa Hopma 25 n/cyt Ha 1
yenoseka (Cl PK 4.01-101-2012). B nepuopg nposefeHus cTpouTenbHbIX paboT nutbesyto Bogy ByayT
nNpvBo3nTb B 10-NUTPOBLIX KaHUCTpax. KayecTBo NTbEBON BOAbI AOIMKHO COOTBETCTBOBATL TpeboBaHNSAM
CT PKTOCT P 51232-2003 «Boga. O6wwume TpeboBaHus kK opraHnu3aumm n Metogam KOHTPOns KadecTBay,
CT PK 1432 — 2005 r. «Bogbl nuTbeBbIE, pactacoBaHHbIE B EMKOCTU, BKIHOYas NPUPOAHbIE MUHEpPanbHble
M nuTbeBble cTonoBble. ObLiME TexHMYeckue ycrnoBusi», a Takke TpeboBaHusM CaHutapHbix [NpaBun
«CaHutapHo-anugemuonormyeckue TpeboBaHMs K BOOOWCTOYHMKAM, MecTaM Bopgo3abopa Aans
XO3ANCTBEHHO-MUTLEBLIX LIENEN, XO3SIMCTBEHHO-MUTLEBOMY BOAOCHAOXEHUIO U MecTam KynbTypHO-
ObITOBOrO BOAOMONb30BaHMA M 06E30MacHOCTM BOAHbIX OOBLEKTOB», YTBEPXKAEHbl MOCTaHOBIEHMEM
MpaButenbctBa Pecnybnukn KasaxctaH oT 8 ceHTabpa 2015 r. Ne754. llycTble kaHUCTpbl OyayT
0OMEeHMBaTbCS Ha 3anOfTHEHHbIE.

[na ectecTBeHHbIX HYXA4 pPabOTHUKOB NNaHMpyeTcs yCTaHOBKa GuoTyaneToB B konvyectse 3 eguHuUL, B
HernocpeacTBeHHOM 6nM3ocTM OT MecTa npoBedeHust pabot Ha Tepputopum TLIO. O6pasyowmecs
OblTOBbIE CTOYHbIE BOAbI OT OWOTyaneToB OyAyT BbLIBO3UTLCA CheuMarnbHbIMK aBTOMAalMHaMM Ha
ouncTHble coopyxeHus Hosble KOC, no cornacosaHuto ¢ otaenom Jkonorun TLO u ¢ pykoBogutensamu
00BHEKTOB OUYUCTHBIX COOPYXKEHUIA.

8.0 OXPAHA OKPYXAIOLLEW CPEQbI

Pasgen 6ypet paspabotaH apyrum NOAPSIAYMKOM, MMEKLMM COOTBETCTBYIOLLYIO NULEH3NI0 B obractu
OXpaHbl OKpyXXatoLLien cpeabl, Ha OCHOBE MPeOCTaBEHHbIX MPOEKTHbLIX AAHHbIX.

9.0 MEPONPUATUA NO TEXHUKE BE3ONMACHOCTH

MpuHumMas Bo BHUMaHue TpeboBanusa TLLO u MNocyaapctBeHHbIX KoHTponupytowmx OpraHoB Pecnybnunkm
KaszaxctaH B obnactu OxpaHbl Tpyga n TexHukun BesonacHocTn, B AaHHOM MpPOEKTe MpenyCMOTPEHbI
crnegyowmne WHXEHEepHO-TEXHUYeCKMe pelleHns no obecnedveHnio 6e30nacHOCTM 0BCnyXnBaroLLEro
nepcoHana v npegynpexaeHnio pUCckoB 340P0BbS Arsi HEro:
e Becb obcnyxuBawwmin nepcoHan byaet obecneyeH cpeacTBaMuM WHAMBMAYyaNbHOW 3aluUTbl —
3alnTHOM 00YBbLIO, O4YKaMK, NepyaTkamMu, Nbine3awuTHEIMU MackaMy U KackaMu B TEYEHUE BCErO
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BpeMeHn paboThl.

e [loxapHbIin CTeHA CO BCEM HEOBXOOUMBIM MOXapHbIM 060pyAOBaHMEM.

e CucTema 3a3eMreHnst BCEro afnekTpoobopyaoBaHus.
lMpy npon3BOACTBE CTPOUTENBbHO-MOHTaXHbBIX paboT HeobxoaMMoO pyKOBOACTBOBAaTbCA W CTPOro
BbINOMHATL YkaszaHua CH PK 1.03-00-2011 n CI PK 1.03-106-2012.
MMpu opraHmMsauum CTpOMTENbHOW NIOLLAAKN, pa3MeLLeHUn y4yacTKoB paboT, paboymx MecT, npoesnoB
MaLLVH 1 TPaHCMOPTHbBIX CPeACTB, MPOXOA0B ANA MoAen cnegyeT ykasdaTb OnacHble 30HbI.
OnacHble 30HbI 4OMKHbI 6bITb 0003HAaYEHbI 3HaKaMmn 6€30NacHOCTU U HAAMUCAMU YCTaHOBEHHON (DOPMBbI.
Ha rpaHuue onacHbIX 30H CTaBAT BPEMEHHbIE 3aLUMTHbIE OrPaXXaEHUS.
TexHONorM4ecKk1in NpoLLecc CTPOUTENLCTBA HE CBSA3aH C MPUMEHEHMEM UMW BblAENEHNEM arpeCCUBHBIX MO
OTHOLLIEHMWIO K CTPOUTENBHBIM KOHCTPYKLMSIM NPOAYKTOB.

Bce npuHATbIE TEXHUYECKME peLleHnst No opraHusauun 6esonacHon paboTbl 3anpPOeKTUPOBAHHbLIX
Ccoopy>xeHuin obecneunBatoT 6e3aBapuiiHyto paboTy B pabodem pexunme.

9.1 OpraHusauus paboT no oxpaHe Tpyaa

OpraHnzaumus paboTbl MO oxpaHe Tpyda OCYLLECTBMSETCA B COOTBETCTBMM C 3aKOHOAATENbHbIMU WU
obLerocyapCTBEHHbIMM HOPMATMBHBIMU AOKyMeHTamun Pecny6nvkn KasaxcTtaH, a Takke OOKYMeHTamu
Komnanum TLWO B obnactu oxpaHel Tpyaa.

006513aHHOCTM U OTBETCTBEHHOCTb 3a peanu3aunio (OYyHKUMIA yrNpaBrneHusi OXpaHoW Tpyda, pelueHus
TEXHUYECKUX, TEXHONOrMYECKUX W OpraHM3auMOHHbIX BOMPOCOB MO OXpaHe Tpyaa BoO3naraloTcsl Ha
PYKOBOZACTBO W pyKOBOAMUTENEW CryO B COOTBETCTBMWM C MonoxeHuem 06 06si3aHHOCTSIX, npaBax U
OTBETCTBEHHOCTU PYKOBOAALLMNX U MHKEHEPHO-TEXHNYECKMX PABOTHMKOB OpraHn3aLunm, paspaboTaHHbIM U1
yTBEPXKAEHHbIM B YCTAHOBIIEHHOM MOPSIAKE PYKOBOACTBOM NpeanpuaTus.

OpraHun3aUnoHHY0 1 TEXHUYECKyto paboTy, a Takke obecrnedyeHne BbINONHEHUA MEPONPUATUIA N0 oXpaHe
TPy4a OCyLLeCTBNSAT creumanucTbl no 6e3onacHocTU U oxpaHe Tpyaa.

OCHOBHbIM NPUHUMNOM OeATENIbHOCTU B obnactu OXpaHbl Tpyaa BCeX ypOBHeﬁ ynpaBlieHuna ABndeTcA
Nnpu3HaHune mn obecneveHne npmnopuTteTa X1U3Hn n 300poBbsA pa6OTHI/IKOB Nno OTHOLWEHUKO K pe3ynbTaTtamMm
ﬂpOVI3BOﬂ,CTBeHHOIZ OeATEerIbHOCTW.

OCHOBHbIMU HanpasneHnaMn peann3aunm Kommnriekca opraHm3aumoHHO-TEXHUYECKUX MepOﬂpMﬂTMVI no
OXpaHe TpyAda Ha BCeX YPOBHAX NPONU3BOACTBA ABJAKOTCA:

obyyeHune nepcoHana npasunam 6e3onacHoOCT Tpyaa;

obecneyeHve 6e3onacHon aKkcnnyaTaunm NPON3BOACTBEHHOrO 060pya0BaHNMS;
obecneyeHne 6e30nacHOCTM NPOM3BOACTBEHHbIX MPOLECCOB;

obecneyeHre 6e30nacHOCTM NPOM3BOACTBEHHbIX 34aHUIN N COOPYXKEHWUI;
HOpManu3aunst CaHUTapHO-ObITOBLIX YCNOBUIN TPYAa;

obecneyeHne obCcnyxuBatoLLero nepcoHana cpeacTBaMmm UHAMBMAYaNbHOW 3aLUUThI;
CaHUTapHO-ObITOBOE OOCNYyXMBaHNE OOCMY)XXMBAIOLLLErO NepcoHana;

obecneyeHne oNTMManbHbIX PEXMMOB TPyAa U OTAbIXA;
ne4eBHoO-NpodmnnakTuyeckoe obcnyxmBaHne obcnyxmBatoLLero nepcoHana;
nponaraHga 6e30nacHOCTM U oxpaHbl TpyAa.

CneumanucTbl No 6e3onacHoOCT K OoXpaHe Tpyaa OCyLeCTBNAKT KOHTPOIb 3a:

e  £e30MacHOCTbIO TEXHOSOMMYECKMX NMPOLLECCOB U NMPOU3BOACTBEHHOIO 060PYAOBaHMS;

e  BbINOSTHEHMEM MpaBWUil, YCTaHOBMEHHbIX B pamkax [onmutukn TLWO, M CcoOOTBETCTBYHOLMX
rocyaapcTBEHHbIX HOPM, NPaBui, MHCTPYKUMIA MO OXpaHe Tpyaa U NPOU3BOACTBEHHONW CaHUTapun
nepcoHanom npeanpusaTus;

e OpraHusauuen oby4yeHusi, NPOBEPKON 3HAHWUI N aTTecTaumen paboumnx, MHKEHEPHO-TEXHNYECKNX
paboTHMKOB U Cry»KaLlyX, CreumanMcToB no 6e3onacHoCTM U oxpaHe Tpyaa;

e  CBOEBPEMEHHbIM MPOBEAEHUEM COOTBETCTBYOLUMMU CRNYXO0aMM UCMbITAHUA U TEXHUYECKOro
OCBUAETENbCTBOBAHUS - annapaToB, KOTMOB, paboTalolmx Noa AaBreHueM, rpy3onogbeMHbIX
MEXaHU3MOB, KOHTPOSbHbIX MNPMGOPOB, MoAneXawmx nNepuoandyeckuMm UCMbITAHUAM ©
OCBUAETENbCTBOBAHUIO;

e COCTOSIHMEM NpeAoXpPaHUTENbHbIX MPUCMNOCOONEHN, OrNOKMPYIOWMX YCTPOMCTB W OpYrux
TEXHUYECKUX CPEACTB 6e30MacHOCTY;

e MpPOBEAEHMEM MEPONPUATMIA MO CO34AHUIO 300POBbIX M Be3onacHbIX YCroBuin Tpyaa.

Bce npoekTHble pelleHns HanpaBneHbl Ha obecneyeHne GnaronpuATHbIX U 6e3onacHbIX YCroBun Tpyaa
Ha Kaxxgom paboyem mecTe.
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9.2 MNoxapobe3zonacHOCTb

CyLLl,eCTByeT noteHumnarnbHaa OMacHOCTb BO3HUMKHOBEHUA MNoOXapa Mo TEeXHUYECKUM MNpUHnHaM.
BosHukHOBEHNE noXapa yrpoxaeT 6e30macHOCTUM M 340POBbID  OOCNyXMBalOLLEro nepcoHana, u
oKpyXxatoLien cpege.

9.3 CpeAacTBa KONNEKTUBHON U UHAMBUAYaNbHOW 3alMThbl

Bce paboTtHukm TLUO 1 nogpsaHbIX opraHvM3almii, 3aHsATble Ha 00bekTe, obecneunBatoTcs CneLoaeXaon,
3aLUMTHOM 0BYBbIO, KACKamW, 3aLLMTHBIMU O4KaMU, CPEACTBAMU 3aLLMTBI OPraHoOB CIyxa, MblNe3anTHbIMN
Mackamu, nepyvatkamu. Kpome aToro, kaxabli pabOTHUK, Haxoasawmincss Ha obbekTe, obecneymBaeTcsd
rasoaHanusaTopamMm U MUHUUNBTPOM (NMpU HEOBXOANMOCTH).

9.4 MeponpmlTvm, npeaycmMoTpeHHble NMPOEKTOM, obecneuynBawLme HageXHoCTb n
6e3onacHocCTb paGOTbI YCTaHOBKM

WNcxops ns noteHumanbHoOM 0nacHOCTM BO BPEMSI BbINOSHEHMWS CTPOUTENBHO-MOHTaXHbIX paboT, NPOEKTOM
npeaycMoTpeHbl MeponpusaTus, obecnevmBatoLLme 6e3onacHoCcTb 06CyXMBaAKOLLEro NepcoHana.

CornacHo TpeboBaHuam TLWO n B cooTBETCTBUM C rOCYyAapCTBEHHBIMU HOPMaTUBHBIMY TpeboBaHUAMY B
obnacTtu oxpaHbl Tpyaa 1 6e30nacHOCTM XU3HeAeATenbHOCTW, B JaHHOM npoekTe 6binv npeaycMOoTpeHs!
crnegywolme UHXeHEepHO-TEXHNYECKUEe PELUEHUst U OpraHvM3auMOHHbIe MeponpuaTus no obecneyveHuo
H6e3onacHOCTM 1 NpeaynpexaeHno PUCKOB Ansi 300pOBbs PpabOTHUKOB!

e Kk paboTe gonyckaeTcsi TONbKO KBanNMUUUPOBaHHbIA NEPCOHAST, MPOLLEALWNIA MHCTPYKTaX no Tb n
VUMEIOLLMI COOTBETCTBYHOLLMIA JOCTYM;

e pPUMEHSIEMblE TEXHOMOMMMK, TEXHUYECKME YCTPOMCTBA, MaTepuranbl 4OMKHbI MeTb CepTudukathbl
cooteeTcTBUs PK n\nnn PaspelueHns Ha npumeHeHune, BblAaHHbIE YNONTHOMOYEHHbIM OpraHoM B
obnactu npomblILLneHHoON 6e30NacHOCTM B COOTBETCTBMM C TpeboBaHnsMn 3akoHogaTtenscTea PK;

e paboTHMKM obecneumBaloTCs rasoaHanusatopamu, CrneLoaeXaon W UHAMBUAYaNbHbIMU
cpencTBaMm 3aliuTbl.

9.5 Lym n Bu6pauus

dusnyecknmmn (baKTopaMl/l BO34ENCTBUA Ha YerioBeKa sIBNsieTCA wym un Bl/l6paLl,l/Iﬂ.

CornacHo TpeboBaHusam [OCT 12.1.012-2004 CCBT «BubpaumoHHas 6GesonacHocTtb. OOwue
TpeboBanua» n FOCT 12.1.003-2014 CCBT «lUym. OO6wwne TpeboBaHus GesonacHoCTUy, nONIS
orpaHMYeHust HebGnaronpusTHOrO BO3AEWCTBUS LWyma W BuMOpauuu, Kak OT ¢opM (PU3NYECKOTO
BO34eNCTBMSA, aganTaums K KOTOpbIM HEBO3MOXKHA, NPeayCMOTPEHbI creayouime MeponpusTus:

° nepcoHan obecneunBaeTcs nHamsngyanbHbiMU CpencTtBamMun 3alllThbl OT LWyMa.

e OLEeHKa BVI6paLI,VIOHHOﬁ GesonacHocTH Tpyda npou3BoauUTCA Ha pa60ql/|x MecCTax KOHKpEeTHOro
npon3soacTBa nMpwu BbIMOJIHEHUN peaanon TEXHOSOrM4YecKkom onepauunmn  mnnm  TUNOBOIO
TEXHOJ10Ir’M4YeCKoro npouecca.

9.6 OpraHusaums CaHUTapHO-ObLITOBOro 06CNYyXXUBaHUA

CaHuntapHo-6bITOBOE 0OGCNYXMBaHWE PabOTHUKOB BbICTyNnaeT B BMAE COCTABHOM 4YacTuU CUCTEMbI Mep,
HanpaBneHHON Ha oxpaHy Tpyaa. [logoGHoe obcnyxmBaHue BxoguT B 06si3aHHOCTM paboTogatens.
CaHuTapHo-6biTOBOE OOCnyXuBaHWe BkMwYaeT B cebs, HO He orpaHn4nmBaeTcs, YCTPOMNCTBOM
X03AMNCTBEHHO-ObITOBLIX NMOMELLEHWIA, rapAepobHbIX, AYLUEBLIX, YMbIBaNEH, TyaneToB, MecT ANns KypeHus,
NoMeLLeHNn ONs CyLUKW, XPaHEHUs] U Bblgadn cneuoaexabl, npadveyHblx. apaepobHble ons xpaHeHust
nMYHOM © cneumanbHOW ofexabl obopyaylTcs WHAMBUMAYyanbHbIMKM - WiKadumkamu. Cylka u
obecnbinvBaHue cneunansHoO ogexasl NPoOU3BoAATCA NOCMe KaXaon CMEeHbIl, CTUPKa UITM XMMYMCTKA — NO
Mepe HeoOX04MMOCTU, HO He pexe ABYX pa3 B Mecsl,. Y paboynx, KOHTaKTUPYIOLLMX C NOPOLUKOOOpasHbIMU
N TOKCUYHBIMM BeLlecTBaMu, crieumanbHas Ofexpa CTUpaeTcs OTOAEeNbHO OT OCTarbHOW cneumanbHOn
ofexabl Mocrne KaxOoW CMeHbl, 3MMHAS — MOoABEepratbCa XMMUMYEcKon 4ucTtke. [lomeweHnua ans
obecnbinMBaHUA M XMMUYECKOM YUCTKM cheumanbHOW ogexabl pasmelaltcd o060cobneHHo w
obopyaytoTca aBTOHOMHOM BeHTunsumen. CTupka cneuogexabl, a B Cryvyae BPEMEHHOro MpoXMBaHUS
CTpOUTENbHLIX pabounx BHe MpedenoB MOCTOSIHHOrO MeCTa KUTeNbCTBA HATeNbHOro M MOCTENbHOro
Oenbsi, obecneynBaeTcsl NpayYeyYHbIMM Kak CTaUMOHAPHOro, Tak U NepeaBWKHOrO TUMa C LEeHTpanbHon
[0CTaBKOW rPSI3HOM M YUCTOW odexabl, He3aBMCMMO OT Yucra paboTatoLmx.
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CaHunTapHo-6biToBOE 1 neyebHo-NpodmnakTuyeckoe obcnyxmpaHme paboTHUKOB Npegnonaraet Hanuune
nomeLleHnn, B KOTOpbIXx OyayT oOkasbiBaTb MOMHOLEHHYD MEAULMHCKYI0 MNOMOLb, MNPOBOAMUTL
osgopoBuTenbHble npouedypbl. B gononHeHne Kk 3aToMy npegycmartpuBaroTcss  obopyaoBaHHble
34paBnyHKTbl, MeONYHKTbIl, TMTMeHNn4YeCkne nomMmeleHna ana XeHwmnH, KOMHaTbl C PyYHbIMU U HOXHbIMU
BaHHaMU, NomMeLlleHnd, npegHa3dHadyeHHble Ana KpaTkoro otabixXa B pa6oqee BpemA.

[ns okazaHUs HEOTNOXHOW MOMOLLM CTPOUTESNbHLIE Bpuragbl 4OMKHbI ObITb 0BecneveHbl anTeykon ¢
NepBUYHBIMK CPeaCTBaMM OKasaHWsi MOMOLLM, MeanKaMeHTaM1 U NepPeBA30YHBIMM MaTepuanamu.
MepcoHan gomkeH bbiTb 00y4YeH NpreMam oKa3aHusi NepBov (goBpavyebHON) MOMOLLN.
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10.0 HOPMbIl U CTAHOAPTDI

10.1 Cranpaptbl PK n MexxayHapoaHbie HOpMbI

HdokymeHT Ne

| Ha3BaHue

Pep.

O6Lwee

CH PK 1.02-03-2011

Mopsiaok pa3paboTku, CornacoBaHns, yTBEPXOEHUs U CocTaB
MPOEKTHON AOKYMEHTALMN Ha CTPOUTENBCTBO

CH PK 1.03-00-2022

CrtpoutenbHoe npon3soacTso. OpraHnsauuns CTpouTenbcTea
npeanpusTuii, 34aHUN U COOPYKEHUN

CI PK 1.03-106-2012

OxpaHa TpyAa n TeXHUKa ©e3onacHoCTu B cTpouTenbCcTBe

Tpy6onpoBoaHas 4acTb

CMN PK 3.05-101-2013

MarucTtpanbeHble Tpybonposoab!

CIN PK 3.05-103-2014

TexHonoruyeckoe oGopyaoBaHNE U TEXHONOMNYECKUE
TpybonpoBogbl

BCH 51-3-85

MpoekTMpoBaHue NPOMbICIIOBbLIX CTanbHbIX TPYOONPOBOAOB

CH 527-80

|/|HCprKLI,I/IF| No NPOEKTUPOBAHUIO TEXHOIOMNMYeCKNX CtanbHbIX
Tpybonpoeogoe Py go 10 Mlla

P 38.13.004-86

OkcnnyaTtauusi U peMOHT TEXHONMOrMYecknx Tpybonposoaos noa
nasnexHnem o 10,0 MMa (100 krc/cm2)

Mn6 PK — 2014 MpaBuna noxapHow 6e3onacHocTn B Pecnybnuke KaszaxcraH

TexHnyeckuii pernameHT

Mocrarosnenme O6wue TpeboBaHMs Kk noxapHon 6e3onacHoOCTU

MpasuTenbctBa PK '

Ne 405-2021

CH PK 2.02-106-2019 npoeKTMpOBanVIe CcMCTEM noXapHow 6e3onacHOCTU 00bHLEKTOB
TeHrnswesponn

ASME B31.3 TexHonornyeckune Tpybonposoabl

NACE MR 0175/ 1SO
15156

MeTannuyeckne matepuanbl 4na HepTaHOro obopyaoBaHus,
CTOWMKME K pacTPECKMBaHMIO NOA HaMNpsXeHWEM B cpefe
cynbduaos

APl 1104

MpaBuna ceapku Tpy6

CTpOMTeﬂbHaﬂ 4yacTb

CH PK 3.01-03-2011

I'eHepaanble nnaHbl NPOMbILLJTIEHHbIX I'Ipeﬂ,rlpVIFlTVlVl

CIn PK 3.01-103-2012

FeHepaanble nnaHbl NPOMbILLJTIEHHbIX I'Ipeﬂ,l'lpVIFITVIVI

CIn PK 2.04-01-2017

CTpOMTeJ'IbHaﬂ Knnmartorormna

CH PK 2.01-01-2013

BawwuTa CTpOUTEIIbHbIX KOHCprKLI,MVI OT KOppo3nun

CMN PK EN 1991:2002/2011

BosgencTBust Ha HecyLLmMe KOHCTPYKLMK

CMN PK EN 1997:2007/2011

leoTexHMYeckoe NPoeKTUpoBaHne

HIM k CM PKEN n y
1993:2007/2011 POEKTUPOBaHMNE CTarbHbIX KOHCTPYKLIMK
HMk CM PKEN - 6 .
1992:2004/2011 p poBaHue Xene3obeToHHbIX KOHCTPYKLNIA

OCT 25100-2011

pyHTBI. Knaccudmkaums

rOCT 27751-2014

HapeXHOCTb CTPOUTENBbHBIX KOHCTPYKLMIA 1 OCHOBaHWUNA.
OCHOBHbIE MOSTOXEHUS

OCT 10354-82

lMneHka nonuatuneHoBas. TexHu4yeckue ycnosusa

rOCT 34028-2016

lMpokaT apmaTypHbI ANs Kene306eTOHHbIX KOHCTPYKLMIA

rOCT 380-2005

Ctanb yrnepoancrasa 0bblkHOBEHHOrO kavyecTtBa. Mapku

rOCT 10922-2012

ApmaTypHble 1 3aKnagHble U3genusi CBapHble, COeANHEHMS
CBapHble apMaTypbl 1 3aKnagHbIX N3enun xxene3obeToHHbIX
KOHCTPYKLNIA

OCT 23279-2012

CeTkn apMaTypHble CBapHble 4115 )Kene300eTOHHbIX
KOHCTPYKLWIA U U3genum
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JokymeHT Ne HasBaHue Pen.
FOCT 27772-2015 MpokaTt ansa ctanbHbIX KOHCTPYKLUMIA
10.2 TexHuyeckue ycnous TLLO
HokymeHT Ne HasBaHue Pep. Oata
OO6Lee

A-ST-2005 LinHkoBaHwne 2

A-ST-2008 TexHn4Yeckne ycnoBusi Ha NCXOAHbIE AaHHbIe AN >
NPOEKTUPOBaHUS

SID-SU-5106-TCO PykoBoacTBo no TexHunke 6e3onacHocTn npu >
NPOEKTMPOBaHUN

Tpy6onpoBogHas 4acTb

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

COM-SU-5191-TCO CucteMbl NOKPLITUSA 3E

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

L-ST-2007 MoHTax n ucneiTaHnst TpybonpoBooB 5

L-ST-6077 OeTtanu onop Tpybonposogos — Tabnuvua Beibopa 0
onop TpybonpoBogoB

L-ST-2013 YpaneHne okanvHbl U YMCTKa TEXHOOMMYECKMX 1 3
BCMOMOraTenbHbIX TpybonpoBo4oB

L-ST-2014 Bpeskn B cuctemy TpybonpoBoaoB 2

L-ST-2025 TunoBble getanu cuctem TpybonpoBoaoB uo4

L-ST-2029 MocTaBnsiemble NpoKnagkm 4E

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

IRM-SU-1381-TCO Tennousonsumsa ans ropsumnx Tpybonposoaos, 2
COCY0B U TENI00O6MEHHUKOB

PIM-SU-5112-TCO Knaccbl matepuanos Tpy6onposogos 4

X-000-L-PRO-0001 Mpoueaypa npoeeaeHus FMAPOCTATUHECKOrO 3
ucnbiTaHusa Tpy6onpoBOgHOM CUCTEMBI

W-ST-2000 Ceapka, Teplvloo§pa60TKa nocrie ceapku 1 § 6
Hepas3pyLUaLLMIA KOHTPOSb CBAPHbIX COEAMHEHW

W-ST-2011 TY Ha cBapKy 1 Hepa3spyLlalLLUn KOHTPOITb >
TpybonpoBoaos

W-ST-2021 OnpegeneHune BraxHOW BOAOPOAHOW (KKMCMONY) 0
cpegbl
TexHnyeckne ycrnoBusi Ha TEXHOSTOTNYECKYIO

W-ST-2025 YCTaHOBKY, TPYOHyto 06B53Ky, MCTO u 1
HepaspyLUaKLWNN KOHTPOIb CBAPHbLIX COEANHEHUN

CtpouTtenbHas 4yacTb

CIV-DU-5009-TCO KpuTtepun npoeKkTMpoBaHns 34aHum U COOPYXKEHUN uo3

CIV-DU-5240-TCO Kputepun npoekTnpoBaHms B CTPOUTENBCTBE uo2

CIV-PU-4841-TCO YcTraHoBKa 3abMBHbIX CBaw 1

Q-ST-2019 MprHLMNbI NPpoeKTUpOBaHNA YHOAAMEHTOB 2

CIV-SU-850-TCO ApMUPOBaHHbLIN N HEapPMUPOBaHHbLI BETOH uo4

CIV-SU-985-TCO LlemeHTHbIN pacTBOp 1

CIV-SU-581-TCO MoproTtoBka nnowanky, 3emnsiHble paboTbl U U02
obpaTtHas 3achbinka

COM-SU-4743-TCO HapyxHble nokpbITHA uo4

COM-SU-5191-TCO CuncTeMbl NOKpbITUS 3E
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11.0 NPUNOXEHMUE A - TIPOEKTHAA AOKYMEHTALUA

OokymeHT Ne HasBaHue Pea. | Cratyc HDarta
peaA.
X-0000-L-LST-10038 O6wume gaHHble. Jlnet 1 13 2 uo1
X-0000-L-LST-10039 O6bwwe gaHHble. JInet 2 n3 2 uo1
TexHonorunyeckas 4yactb

Cxema Tpybonposoaos n KAM

2-200_1-002-00710P3 Cenapauus cpegHero n Hu3koro gasneHus. Hutka | U02
1

2-200_1-04A-00710P3 | SXeMa TPybONpOBOAOS 1 KIATI 02
Crabunusaumsa HedTn. Hutka 1

2-200_2-002-00710P3 | SXeMa TPybonpososos u KT uo2
Cenapaums cpegHero 1 HU3KOro AaBneHus

2-200_2-04A-00710P3 | SX€Ma TPybOnpoBOAOs 1 KIATI uo2

— Crabunusaums Hedptn. Hutka 2

Cxewma Tpybonposoaos n KNI

2-200_3-B-3070-00710P3 Cenaparop Hl F-201.3-3 uo4
Cxewma Tpybonposoaos n KATI

2-200_3-B-3070-00710D Cenaparop HIl F-201.3-3 uo2
Cxewma Tpybonposoaos n KNI

2-200_3-B-3077-00710P3 | OxnaxaeHne ctabunuanmpoBaHHoOW cbipon Hedptn | UO4
EA-203.3-1/2
Cxema TpybonposoaoB n KUTM

2-200_3-B-3077-00710D | OxnaxgeHue ctabunuampoBaHHon cbipon HedpTn | UO2
EA-203.3-1/2

0-307-B-5003-00710P3 | CXMa TPybONPOBOAOE 1 KUATI uos
MocT 3aaBUXeK pacnpegeneHns Hedtu

0-307-B-5003-00710D | CXeMa TPybONpoBOAos u KUATI Uo4
MocT 3aaBWXeK pacnpegeneHns Hedtu

091-0307-BBB-PID- Cxema Tpy6onposogos un KT Uo1

20001-01 MaHudonbasl HecpTenposogos Ha MK

0-307-B-5004-00710P3 | CXEMa TPyGOnpoBoaos u KM uos
JInHum yBasok yctaHosok KTJ1 1/2

0-307-B-5004-00710D Cxema Tpy6onposoaos n KUI U02
JInHnm yBsazok yctaHoBok KTJ1 1/2

0-307-B-5004-00710 Cxewma Tpy6onposoaos un KATI U04
JInHum yBsazok yctaHoBok KTJ1 1/2

Tpy6onpoBogHas 4acTb

X-000-L-5091 WHaekc vyepTexen 30Hbl TpybonpoBoaoB uo1

X-031-L-5370 Hosble nuHun cbipoit HedbTn 3aBoa-PlrCH. Jlnct Uo1
40 ns 47

X-031-L-5371 Hosble nuHun cbipoit Hedbtn 3aBoa-PlrCH. Jlnct Uo1
41 n3 47

X-031-L-5372 HoBble nuHun cbipont HedbTn 3aBoa-PrCH. Jiner Uo1
42 n3 47

X-031-L-5373 HoBble nuHun cbipoit HedbTn 3aBoa-PrCH. Jiner Uo1
43 n3 47

X-031-L-5374 HoBble nuHun cbipont HedbTn 3aBoa-PrCH. Jiner Uo1
44 w3 47

X-031-L-5375 Hosble nuHum ceipon HedbT 3aBog-PrCH. Jlnct Uo1
45 n3 47

X-031-L-5376 Hosble nuHum ceipon HedbTn 3aBog-PrCH. Jlnct Uo1
46 n3 47

X-031-L-5378 Y3en 1. Pagpesbl A, B. Jlnuct 47 us 47 uo1

X-031-L-5525 Paspesbl A, B, C, D uo1

X-031-L-5526 Paspesbl E, F, G uo1
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OokymeHT Ne HasBaHue Pea. | Cratyc Hara
pea.
YT OOLee ycTporcTBo TpyboNpoBOAOB

2-200-L-5202 HWUTKA-5,.KT/N2_ 200.2. MnaH Todex Bpesok uo1
OObLee ycTponcTeo TpybonpoBoaoB

X-031-L-5386 MocT 3apBmxek pacnpegenenns HedpTn. MNnaH uo1
TOYEK Bpe3okK

X-031-L-5395 Cneuudmkaums Toyek Bpesku. Ctagmsa 3 uo1

X-000-L-PLL-10002 MepeyeHb TpybGONpoBOaOB uo2

X-000-L-5364 Pacxog matepuanoB ans TpyéonpoBogos. Uo1
Cragusa 3

CTtpouTtenbHas 4acTb

X-0000-S-LST-10010 Obwwme gaHHble. N'eHepanbHbIN NNaH uo1

X-0000-M-LST-10007 O6wwme gaHHble. KOHCTPYKUUKN MeTannmyeckme uo1

X-0000-Q-LST-10011 O6wme gaHHble. KOHCTpyKLUMM xene3obeToHHbIe uo1

X-031-S-5010 MnaH paboyen nnowagkn. PazbnBoyHbIN NraH. U03
Jinct 6 n3 18

X-031-S-5011 MnaH paboyen nnowanku. PasbnBoyHbIn NnaH. Uo1
Jinct 73 18

X-031-S-5048 MnaH paboyen nnowagku. MNMnaH opraHusauum U02
penceda. Jluct 6 13 18

X-031-M-5057 Pacxon maTtepuanoB Ansi cTanbHbIX KOHCTPYKLWIA. Uo1
BepomocTb pacxoga matepuanos. Ctagus 3

121-). Cxema cpyHaameHTa. PacnonoxeHue

X-031-Q-5052 dyHgameHToB. Jluct 6 n3 18 uo1
Cxema cpyHaameHTa. PacnonoxeHue

X-031-Q-5053 yHaameHTos. JIucT 7 13 18 Uo1

X-031-Q-5063 Pacxop matepunanoB gns 6ETOHHbIX U3AENUIA. Uo1
BegomocTb pacxoga matepuanos. Ctagus 3

X-031-Q-5301 Cxema cyHaameHTa. PyHaameHT F5. Apmmposanue | U01
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12.0 NPUNOXEHUE B - JIMUEH3UA WHXEHEPHOW KOMMAHWUM KMIT HA

NMPOEKTUPOBAHUE
Bupg nuueHaun reHepanbHasn
OcoGble ycnoBuA 1 KaTeropua

ABNETRUA NULIEHSUNW (e cooTEeTcTEUN cO cTaTbed 91 3akoHa PecnyBnukn KazaxctaH «O nuUeH3InpoeaHun»)

NuueHanap MWHMCTEPCTBO pervoHansHoro pasgutna Pecnybnnku KasaxcraH.

KoMWUTeT No AenamM cTPOUTENbLCTEA U MUNUIHO-KOMMYHANBHOIO
X03ANCTEA

(nonHoe HauMeHoBaHWe NULiEH3Mapa)

PykoBOAWTENb TANWEDR BINAOUCTAR TEPMAHOBWUY
(ynonHomoueHHoe nuuio) (chamunia U MHULWAaNbI pYKOBogWTeN A (YNONHOMOYEHHOIo NLa) NUUEH 3uapa)

MecTo Bblgaum r.ActaHa

Page 27 of 57



X-0000-A-RAP-10010 Revision / Pegakumsa U01
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- KoHcTpyKkumid baleHHoro U MayToBOro THna

- Anga sHepre TMYecKoil NPOMBILLNEHHOCTH

- Ana nepepabaTeiBatoLeli NPOMEILLNEHHOCTH, BKITHOMASA NETKyH0 WU MULLEBYH MPOMbILLNEHHOCT
- Onga TSKenoro MaluMHOCTPOEHUA

- TexHonornyeckoe npoekTposaHine (paspaboTka TEXHONMOMMYECKOA YACTH NMPOSKTOB CTPOMTENLCTEA) 3AAHNA W
COOPYHEHWMIA HUMULLHO-TPaKAAHCKOr0 Ha3HaYeHUs, B TOM Y1 Cne:

-Ana TpaHcnopTHOW WHbpacTPYKTYPE (NpeaHasHavYeHHoR ANA HENOCPeACTBEHHOM O 0B CMPKUBAHWA HACENEHNUE) W
KOMMYHaNBHOro X03sicTBa (KPOME 3A4aHUIA U COOPY:KeHWI Anst o6 cmy:kuBaHW A TPaHCMOPTHBIX CPEACTE, a Takke UHOTo
NPOW3BOACTBEHHO-X03AACTBEHHOrO Ha3HaYeHN )

- Ansa powkonbHoro obpasosaHns, obiero n cneynancHoro obpasoBaHus, NHTEPHATOB, 3aBeAEHNA N0 NOAroTOBKE
KaApOoB, Hay4HO-NCCNeA0Ba TENLCKAX, KYNbTYPHO-NPOCBETUTENBCKUX M 3PENULLHLIX YYPEXAEHNA, NPeaNpuaTUA TOProBnn
(BKNIOYaA anTekun), 3apaBooxpaHeHns (NeyeHna U npodunaxkTukn 3abonesannii, peabunnuTayuu U caHaToOpHOro
neyeHun ), obLecTBEHHOrO NNTaHUA W BBITOBOTrO 06CNYMEAHNSA, i SKYNBTYPHO-03A,0POBUTENEHEIX W CNOPTABHBIX
3aHATWIA, OTABIXA U TYPU3Ma, a TakKe WHBIX MHOTOMYHKLUMOHANEBHBIX 3AaHNA W KOMMIEKCOB ¢ NOMEeLLeHU SMN Pa3nnYHoro
06LLecTBEHHOrO HasHaYeHns

- TexHoneruyeckoe npoexkTpoBaHne (paspaboTka TEXHONOMMYECKOA YACTH NPOEKTOB TPAHCMNOPTHOrO CTROM TENBCTEA),
BKMIOYaloLLee:
- YNUYHO-JOPONHYIO CETb FOPOACKOro SMEKTPMYECKOro TpaHcnopTa

-MocThl 1 MOCTOBBIE NEpexodbl, B TOM YMCNe TPaHCNOpPTHBIE 3¢Takadbl M MHOFOYPOBHEBbIE pasBA3IKu

-MyTn cooBLyeHns ene3HofoPOKHOro TpaHcnopTa
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-OxpaHe Tpyaa
- YCTPONRCTBY aH TMKOPPO3MIAHONW 3aLM Tl
- YeTpoRCTBY NO MONMHUEsaLnTe

- ADXMTEKTYPHOE NPOEKTUPOBaHUEe AN 30aHUA U COOPYKEHWI NEpBOro N BTOPOro U TPETBETO YPOBHER
OTBETCTBEHHOCTH (C NPABOM NPOEKTMPOBAHUSA ANSA apXMTEKTYPHO-PECTABPALMOHHBIX paboT, 3a MCKMIOYEHMEM HaYYHO
-pecTaBpaLMOHHbIX paboT Ha NaMATHUKAX MCTOPUM U KyNbTYPLI), B TOM YK ChE:

- WU LWHO-rpazkaaHCKNX 3AaHWIA U COOPYKEHNI

-38aHWIA, COOPYKEHUA M KOMMYHUKAUWA NPOWZBOACTBEHHOTO (NPOM3BOACTBEHHO-X03AUCTBEHHOTO) HA3HAYEHNA
- TeHepanbHbIX NNAHOB 06 BEKTOB, MHEHEPHOI NOArOTOBKM TeppuTopuu, BnaroycTpoAcTBa U opraHUsaLun penseda

-pagocTponTENbHOE NPOEKTUPOBAHUE (C NPABOM NPOEKTUPOBAHMA ANA rpadocTpon TeNbHoW peabunutayum paiioHoB
M CTOPUYECKON 3aCTPOMKK, 33 MCKIOYEHWEM Hay4YHO-PeCTABPaALMOHHEIX PABOT Ha NaMATHUKAX NCTOPUK M KyNbTYPbI) U
nAaHWpoBaHWe, B TOM Yicne pazpaboTia:
-Cxem rasocHabKeHMA HaceneHHbIX NYHKTOB U NpOW3BOACTBEHHLIX KOMNNEKCOB, pacnonaragmMblX Ha MEKCENeHHbIX
TEPPUTOPUAX

- CXEM KaHanusaunW HAcENEHHBIX MYHKTOB U NPOW3BOACTBEHHLIX KOMNIIEKCOB, BKIOYAsA LIEH TPANU30BaHHYK CUCTEMY
cBopa n oTBOAA BBITOBLIX, NPON3BOACTBEHHLIX U NTMBHEBLIX CTOKOB, PA3MELLEHUE FONOBHEIX OMUCTHEIX COOPYKEHUA,
vcnapuTenei 1 06BbEKTOB No peEreHepauun CTOKOB

- CXEeM TENEKOMMYHUKALMA U CBA3M NS HACENEHHEIX MYHKTOB ¢ pa3MeLleHnemM 0B beKToB WHPPACTPYKTYPLI M MCTOYHWKOR
WHOpMaLmu

- CXEeM 3neKTpOCHaBKeHM A HACEN EHHBIX MYHKTOB ¢ pasMeLleHWeM 06 BEKTOB NO NPON3BOACTBY U TpaHCNOPTMPOBKE
3MEKTPUYECKOI 3HEPrUM B CUCTEME 3aCTPOWKW, a TakKe ANEeKTPocHa BXEHUA NPOU3BOACTBEHHBIX KOMNIEKCOB,
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TENNoBoW SHEPrun B CUCTEME 3aCTPONIM, a TaloKe TennocHadKeHUs NPOM3BOACTBEHHBIX KOMNMEKCoB, pacnonaraemblx
Ha MeXCeneHHbIX TeppPUTOpNAX

-MpoeKTUpOBaHNE MHKEHEPHLIX CUCTEM M CETEN, B TOM YMCNE:
-CUCTEM BHYTPEHHEMD U HAPYHHOIO 3MEKTP OOCBELEHNA, snekTpocHabxeHna po 04 kB u go 10 kB
- 3nekTpocHabxenna Ao 35 kB, Ao 110 kB n BhIwe
- MarucTpansHele Hed TENPOBOALI, HETENPOAYKTONPOBOAE!, FA30NPOBOAE! (ra3ocHabKeHN e CPEIHErD U BEICOKOTO

AABNeHNs)

- ABTOMATH3ALINA TEXHOMOM YECKUX NPOLIECCOB, BKNOYAR KOHTPOMNLHO-U3ME PUTENBHbIE, YUETHLIE N PEryNMpyioLre
ycTponcTBa

- BHYTPEHHNX cucTen oTONNEHNA (BKNOYAS 3NEKTPUYECKOE), BEH TNALMN, KOHANLNOHMPOBAHNS, XoNoa0cHabkeHns,
rasuchbukaLmn (razocHabKeHWa HU3Koro JABNEHUS), a TAKCKE NX HAPYHHbBIX CETel ¢ BenoMoraTenbHeIMn obbekTamu

- BHYTPEHHNX CUCTEM BOAONPOBOAA (TOPAYEA M XONOAHOM BOAEI) M KAHANN3ALMK, @ TAIGKE WX HAPYKHBIX CETEH ¢
BCroMoraTentHeIMKY 06BeKkTamm

- BHYTpEHHMX cMCTEM cnaboTOYHLIX YCTPOMW CTB (Tened OHM3aLUMN, NOXKAPHO-0XPaHHOW CUTHANU3aLMK ), 8 TAKOKE WX
HapyKHBIX ceTei

- CTpouTENBHOE NPOEKTHPOBAHME (C NPaBOM NPOEKTUPOBAHUA AN KANUTANEHOMO PEMOHTA 1 (UMM) PEKOHCTPYKL AN
3HAHWIA 1 COOPYKEHUN, A TaKoKe YCUNEHWS KOHCTPYKLWI AN Kax4o0ro U3 ykasaHHLIX HU3Ke paboT) 1 KOHCTPYUpoBaHue, B
TOM uncne:

- MeTannuyeckmnx (cTankeHbIX, aNOMUHUEBEIX U U3 CMNABOB) KOHCTPYKLUMI
- [epeBaHHbBIX KOHCTPYKLMI

-OcHOBaHWIA U (hyHAAMEHTOR
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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 3 new aboveground lines (Stage 3) instead of existing underground lines
(one on-spec and two off-spec lines) from KTL-2 and KTL-2.3 to the DMC manifold, 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 further to the
CTF and transfer off-spec crude oil to the CTF via 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 an 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 Qil Line Replacement” Project, that was earlier
approved by “ExpertConsultingCenter” LLP, and that received positive conclusion # EXCONCENTER-
0002/19 dated 18.01.2019, 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 project documentation 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 (all earthworks, installation of all
foundations and steel structures) were completed as per the project in 2019. The following piping works
were completed in the specified areas:

e From KTL 2.3 to KTL 2 — installation of 12” on-spec, off-spec oil lines, and a 10” return off-spec oil
line as per the early works’ scope;

e KTL 2 —installation of a 16” on-spec oil line, a 12” off-spec oil line, and a 10” return off-spec il line
as per the early works’ scope. 16”, 12”, and 10” shutdown valves were installed;

e From KTL 2 to the DMC - installation of 18” on-spec oil line, 12 off-spec oil line, and a 10” return
off-spec oil line as per the early works’ scope. 12” 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:

¢ Removal of previously installed foundations for service platforms at the area of the DMC manifold;
the foundations subject to removal are specified in drawing X-031-S-5010;

e KTL 2 — Removal of a previously installed 12” piping of an off-spec oil line for installation of a 10”
bypass line;

e Main works on tie-in points in the areas of KTL 2 and the DMC manifold (connection to the tie-in
points, hot tapping, installation works, welding works, hydrotest of new aboveground piping,
painting, and installation of thermal insulation);
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e Removal of existing aboveground on-spec, off-spec, and return off-spec oil lines at KTL 2.2, KTL
2 and the DMC manifold.

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

DMC De-Mercaptanization Unit

CTF Crude Tank Farm

RoK the Republic of Kazakhstan

CIw Construction and installation works

2.0 GENERAL

21 Project Background

Project Plant DMC Crude Oil Line Replacement Stage 3 is designed on the basis of the following:

e Design Assignment issued by TCO

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

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

2.2 Location of the Facility Under Design

The pipeline route runs from KTL-1, KTL-2, KTL-2.3 to the DMC manifold (plant area) and then from the
DMC to the CTF, and within the CTF area of Tengiz field.

As per Stage 3, the route of 3 new aboveground lines (one on-spec crude oil line and two off-spec crude
oil lines) runs from KTL-2 and KTL-2.3 to the DMC manifold.

2.3  Project Summary

The Project envisages construction of 3 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, 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, thermally insulated,
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 ail 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 Facility Under Design

Criticality rating of the new facilities and utilities 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).
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3.0 FACILITY PLOT PLAN
3.1 Region and Construction Site Characteristics

The facilities under design are located in the area of KTL-2 and KTL-2.3 to the DMC manifold within the
KTL plant area of Tengiz field.

Tengiz field is located in Zhylyoi region, Atyrau oblast of the Republic of Kazakhstan.

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

The 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
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 3.1.1.
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 |
17. Maximum snow cover depth 26 cm
18. Standard soil freeze depth 1.5m
19. Climatic category for construction Ivrs
20. Road climatic zone V4
21. Humidity area 3
Notes:

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 — IVIT (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 24.53 m to minus 23.03 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.

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

3.3 Topography Arrangement

Grading and leveling of the area are provided by means of reference point method with due regards for
climate conditions, construction and process requirements.

Grade levels of the gravel site and datum levels of the designed facilities are aligned.

During grading and leveling activities, project elevations of the area are established in order to retain the
natural site topography intact as much as possible.

Rainfall runoffs from site surface are collected at lower areas.
The soil for earth fill arrangement is delivered from borrow pits by trucks.
Draft grading and leveling are provided prior to construction.

Further grading activities include alignment of elevations of designed structures and existing topography.
3.4  Utility Systems

Utility systems are designed considering their alignment with the new facilities.
The utilities will be installed underground.

For details of the utility systems refer to the relevant sections.

3.5 Technical and Economic Indexes

# Description UoM Value %
1 Site area ha 93 100
2 | Area for development m2 900 0.1
3 | Concrete paved / motor roads area m?2 - -
4 | Fencing length r. m. -

4.0 PROCESS
41 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 lines
e Off-Spec crude oil lines
e Return off spec crude oil lines.

As requested by TCO, the pipelines shall be replaced without production losses. The following section
describes only the scope of Stage 3 on construction of 3 new aboveground crude oil lines from KTL-2 and
KTL-2.3 to the DMC manifold.

4.2 Tie-ins of Pipelines at the Battery Limits of KTL-2 and KTL-2.3

At the boundaries of KTL-2 and KTL-2.3, the Project envisaged execution of tie-ins at pre-installed single
and double block valves accordingly. These valves were installed on all three crude oil lines at KTL-2.3
during Turnaround 2017 and on off-spec and return off-spec crude oil lines at KTL-2 during Turnaround
2018. The valves are provided to perform the tie-ins without process shutdown. A temporary spool is to be
installed from a new off-spec crude oil line to the new on-spec crude oil line for switchover of crude oil flow
via existing off-spec crude oil lines and the new on-spec crude oil lines to execute a tie-in without shutdown
of the on-spec crude oil line at KTL-2.
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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.

4.3  Tie-in for On-Spec Crude Oil Line at the DMC manifold

The project envisaged execution of a tie-in without shutdown at a double block valve prepared during Stage
1 of the Project.

A special hot tap is planned for installation of a plug to stop the crude oil flow for removal of the existing on-
spec crude oil line at the DMC as there is no shutoff valve on the existing line.

4.4 Input Data and New Line Sizing

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

Table 4.4.1.
Parameters UoM Unit 200/ Unit 200/ Unit 200/
KTL-2.1 KTL-2.2 KTL-2.3
Design rate m%h 500 500 650
Operating temperature °C 60-65 60-65 60-65
Operating pressure barg 3-55 3-5.5 2.6-4

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

Table 4.4.2.
Parameters UoM Unit 200/ Unit 200/ Unit 200/
KTn-2.1 KTL-2.2 KTL-2.3
Design rate m%h 500 500 650
Operating temperature °C 60-65 60-65 60-65
Operating pressure barg 3-5.5 3-5.5 2.6-4

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

Table 4.4.3.
From G-41 pump to
Parameters UoM CTF
Design capacity m%h 300
Operating temperature °C 50
Operating pressure barg 6-10

Process data and oil composition were provided to TCO.

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

Table 4.4.4.
On-spec crude oil
Line location Existing line size New line size
From KTL 2 to junction with KTL 2.3 14’ 16”
From KTL 2.3 to junction with KTL 2 12’ 12’
From junction with KTL 2 and KTL 2.3 to the DMC 18” 18”
Off-spec crude oil
Line location Existing line size New line size
From KTL 2 to junction with KTL 2.3 10” 12’
From KTL 2.3 to junction with KTL 2 12’ 12’
From junction with KTL 2 and KTL 2.3 to the DMC 12’ 12’
Return off-spec crude oil
Line arrangement Existing line size New line size
From KTL 2 to junction with KTL 2.3 10” 10”
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From KTL 2.3 to junction with KTL 2 6” 10”
From junction with KTL 2 and KTL 2.3 to the DMC 10-12” 10”

The Project envisages thermal insulation of all on-spec crude oil lines.

5.0 PIPING
51 Piping Design Scope

The Project envisages construction of 3 new aboveground pipelines for replacement of existing
underground crude oil pipelines from KTL-2 and KTL-2.3 to the DMC manifold.

As requested by TCO, the pipelines shall be replaced without production losses.
The following is envisaged as part of Stage 3 of this project:

e Construction of an aboveground on-spec crude oil line of category 1 with a length of 272 m, of
which: 160 m are with a nominal diameter of 18 inches (DN 450 mm), 12 m are with a nominal
diameter of 16 inches (DN 400 mm), 100 m are with a nominal diameter of 12 inches (DN 300 mm),
from tie-ins at KTL 2 and KTL 2.3 to the DMC manifold;

e Construction of an aboveground off-spec crude oil pipeline of category 1 with a length of 300 m,
with @ maximum nominal diameter of 12 inches (DN 300 mm) from tie-ins at KTL 2 and KTL 2.3 to
the DMC manifold;

e Construction of an aboveground return off-spec crude oil pipeline of category 1 with a length of 292
m, with a maximum nominal diameter of 10 inches (DN 250 mm) from tie-ins at KTL 2 and KTL 2.3
to the DMC manifold;

e Decommissioning of the existing aboveground on-spec crude oil pipeline with an approximate
length of 63 m, of which 33 m are with a nominal diameter of 18 inches (DN 450 mm), of which 14
m are with a nominal diameter of 14 inches (DN 300 mm), of which 16 m are with a nominal
diameter of 12 inches (DN 300 mm) at KTL 2, KTL 2.3, and DMC manifold; its partial cleaning and
removal at the tie-in points;

e Decommissioning of the existing aboveground off-spec crude oil line and return off-spec crude oil
line with an approximate length of 80 m, of which 18 m are with a nominal diameter of 12 inches
(DN 300 mm), 42 m are with a nominal diameter of 10 inches (DN 250 mm), 20 m are with a nominal
diameter of 6 inches (DN 150 mm) at KTL 2, KTL 2.3, and DMC manifold; their partial cleaning and
partial removal at the tie-in points;

¢ Installation of service platforms for access to valves where required.

Off-spec and return off-spec crude oil lines will be constructed up to main tie-in points, blinded off at both
ends, thermally insulated, and preserved. The preservation will be provided by means of filling the lines
with nitrogen.

5.2 Design Parameters of the Lines

Process parameters of the lines are indicated below:
Table 5.2.1. Operating and Design Temperatures

o Operatin Design temperature, °C

Pipelines temp%rature? °C Min. . Max.

On-spec crude oil 60-65 5 145
Off-spec crude oil 60-65 5 145
Return off-spec crude oil 50 5 73

Table 5.2.2. Operating and Design Pressures

Pipelines Operatlrti)ga"pgressure, Design Pressure, barg
On-spec crude oil 3-5.5 10
Off-spec crude oil 3-5.5 10
Ret ff- de ol
eturn off-spec crude oi 6-10 14

5.3  Selection of a Pipeline Route

The pipeline route from KTL-2 and KTL-2.3 to the DMC manifold 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, SP RK 3.01-
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103-2012. The general pipeline route is shown in drawing X-000-L-5091. The following criteria were
considered when selecting the optimal pipeline route:

Existing conditions, spare areas for installation of pipelines

Optimization of material quantities

Availability of existing pipeline corridors

Construction performance without shutdown of the existing lines

Minimization of the number of crossings with existing utilities and buildings

Adequate space for unrestricted and safe installation and further maintenance of the pipelines
Minimum clearance from the ground to the bottom of the pipes is 2.2 m to ensure free passage for
personnel

Plant and piping 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. 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.

5.4  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, 150H21, 150H01, and 150K21 were used for on-spec and process hydrocarbons
(PHC) pipelines, i.e., pipelines, fittings, flanges, and valving are to be made of carbon steel certified in
accordance with NACE MR0175, 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.

Material classes D14D, 150H21, 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 MR0175, 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. Valves and piping of the pipelines 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”.

5.5  Selection of Pipeline wall Thickness

Pipeline wall thickness is selected on the basis of PIM-SU-5112-TCO TCO Piping material classes data —
150H21 and 150K21 which corresponds to 150 pressure class for pipelines with 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 5.6.

5.6 Pipeline Engineering Calculation and Stress Analysis

The piping load calculation and the stress analysis were performed in Caesar |l 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 a minimum span between piping supports considering various conditions: empty pipe,
water-filled pipe

e 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

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

e Pipeline loads analysis: wind and snow loads.
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5.7 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.

New pipeline sections on the existing pipe racks are installed on the same places where the existing ones
are dismantled. New supports are located and selected in a way to minimize the load and forces from new
pipelines to the existing pipelines and racks.

New pipe racks are designed for loads from filled pipelines with thermal insulation, snow, wind loads and
loads from stressed pipelines.

5.8 Painting and Protective Coating of Pipelines

The new aboveground pipelines are coated to protect 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).

Uninsulated pipelines with an operating temperature of up to 93 °C and pipe supports are to be coated with
three layers as follows: the 15t 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.
5.9 Pipeline Insulation
Pipeline insulation is provided by the design as per TCO Specification IRM-SU-1381. The insulation

thickness is based on a pipeline diameter and an operating temperature of the medium; the values are
provided in the following table:

Table 5.9.1.
Pipeline diameter Design temperature, °C Insulation thickness
From 6” to 10” From 51 to 100 50 mm
From 12" to 16” From 51 to 100 60 mm
18” From 51 to 100 70 mm
Note: ” — inch.

5.10 Tie-ins Into Existing Pipelines

Tie-ins to the existing pipeline systems are performed mostly via flanged connections where flow isolation
by shutting off the existing valves and line draining, i.e., emptying, is available.

At pipeline sections where flow isolation is impossible, hot taps are used in accordance with respective safe
welding procedures.

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 are to be performed in accordance with requirements of TCO specification L-ST-2014.
5.11 Welding, Weld Examination Methods

Welding of pipelines shall be 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 method 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 verified by Non-Destructive
Testing and mechanical strength examination. Weld quality control procedure shall comply with
requirements specified in section 6 of construction standard API 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.
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Table 5.11.1.
. Volumetric
'.I'F:O . Material MT/PT radiographic PWHT Hardness

Specifications class surfaces testing Test
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

5.12 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 are to 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”,
and TCO specifications W-ST-2000 and W-ST-2025.

All pipelines and piping shall be hydrotested to 1.5 times the design 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. Pressure control valves, thermowells, filters, and other equipment incapable of withstanding the
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.

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 contain no 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 not faster than 5 barg per minute. The achieved test pressure is
to be maintained for a time sufficient 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.
5.13 Removal of Existing Piping

Small sections of existing pipelines will be removed to allow execution of tie-ins by modifying existing
pipelines and 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.

5.14 Motor Road Crossings

Pipelines crossing gravel and field roads are routed on high-level supports (bridges) above roads; the
minimum distance between the bottom of pipe/superstructure and the top of a road is 6 m.

6.0 CIVIL
6.1 General

The Project envisages construction of standalone foundations for steel pipe supports, foundations for
supports of pipelines, foundations for a walkway, steel structures for motor road crossings for subsequent
installation of the new pipelines under design, standalone steel supports, a walkway.

TCO specification A-ST-2008 and data of topographic surveys performed by Beksol Services LLP in 2012,
2013, and 2015 were used for the design.
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6.2 Earthworks

The entire area within the construction site limits shall be free from all materials on natural top of soil or
above it. Materials to be removed include rubbish and vegetation.

The sites are prepared for construction in accordance with requirements of SP RK EN 1997:2007/2011, SP
RK 5.01-102-2013, and SN RK 3.01-03-2011.

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

During excavation, the excavated faces of the borrow pit shall be maintained at the natural angle of repose
to safeguard personnel and equipment.

Soil excavation for foundations shall be performed as per requirements of SP RK EN 1997:2007/2011, SN
RK 5.01-02-2013, and TCO specification S-ST-2002.

Appropriate measures shall be taken to ensure the design and fabrication of safe and appropriate supports
for excavation faces and safe and stable batter slopes. Consideration shall be given to the nature of the
ground to be excavated, groundwater level, adjacent buildings, structures, and all other relevant aspects.
Side wall supports and sloping of excavations shall be in accordance with regulations and approved client
procedures.

All excavations shall be kept free from standing water in order to perform construction activities in water-
free conditions. Pumps and associated equipment shall be used for this purpose and removal of water. The
means of dewatering shall not adversely affect other structures or services, or any dry part of the site.
Sumps shall be located outside the area of the permanent facilities.

A selected excavated non-heave susceptible soil, free from organic clays, dust, soft or unsuitable materials,
clods, boulders or debris, shall be used for structural fill.

Construction fill material shall conform to standard S-ST-5001 and requirements of GOST 25100-2020.
The bases are prepared and backfilled as per requirements of SP RK EN 1997:2007/2011.
Compaction is performed as per requirements of SP RK EN 1997:2007/2011.

6.3 Foundations

The project provides for construction of the following foundations:

e Standalone foundations for steel pipe supports
e Standalone foundations for steel pipe racks
o Walkway foundations.

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

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

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

All external surfaces of foundations that are 150 mm below and 300 mm above the finished ground level
shall be coated with 2 layers of light-gray epoxy paint with the following characteristics:

e Double-component, non-toxic
¢ Resistant to chemically active substances.

6.3.1 Standalone foundations for steel pipe supports

Standalone foundations for steel pipe supports are pier-type, prefabricated, with the following plan
dimensions: 2.4*2.5 m; 1.2*1.2 m; 2.8*3.2 m; the footing burial depth is at least 1.5 m. The foundation
material is a sulfate-resistant C20/25 concrete with frost-resistance class F200 and waterproofing class
W8, reinforced with a framework made of @ 8, 10, 12, 16 mm single rebars of class A400 as per GOST
34028-2016. Steel racks are secured with type 3 anchor bolts.

The following is placed under the foundation footing:

e Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82
e Class C12/15 blinding concrete, 100 mm thick
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e Sand-gravel bedding of 300 mm (where envisaged as per the project drawings)
e Compacted soil.

6.3.2 Stand-alone foundations for steel pipe racks

Shallow foundations for racks are pier-type with the following plan dimensions: 1.8x2.7 m, 3.2x2.6 m,
3.8x3.8 m, 5.2x5.4 m, 3x3.8 m, 2.4x4.2 m, 2.4x3.6 m, 2.6x3 m, 2.7x3.4 m.

The footing burial depth is at least 1.5 m. The foundation material is a sulfate-resistant C20/25 concrete
with frost-resistance class F200 and waterproofing class W6, reinforced with a framework made of & 8, 12,
16, 20 mm single rebars of class A400 as per GOST 34028-2016.

The following is placed under the foundation footing:

Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82
Class B15 blinding concrete, 100 mm thick

Sand-gravel bedding of 150 mm

Geotextile

Compacted sail.

6.3.3 Walkway foundations

Walkway foundations are made of prefabricated slabs, with the following plan dimensions: 0.6*1.4 m;
1.4*1.4 m; 1.2*1.45 m; 0.6*1.65 m; 1.4*1.65 m. The footing burial depth is 0.25 m. The foundation material
is a sulfate-resistant C20/25 concrete with frost-resistance class F200 and waterproofing class W6,
reinforced with a framework made of @ 12 mm single rebars of class A400 as per GOST 34028-2016. Steel
structures of the walkway are fixed with HILTI HIT RE 500 chemical anchor bolts.

The following is placed under the foundation footing:

Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82
Class C12/15 blinding concrete, 50 mm thick

Sand-gravel bedding of 300 mm

Geotextile

Compacted soil.

6.4 Structural Steelwork

Project structural scope of works includes the following:

e Piperacks
e Single steel supports
e A walkway and a service platform.

Pipe racks shall be assembled using steelworks of approved grade.
Rolled steel sections to be used include I-beams, angles, channels, and round pipes.

Design and materials of the pipe racks are in accordance with TCO specification CIV-SU-398-TCO and
relevant RoK codes and standards.

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

Structural calculations were performed in BENTLEY STAAD.Pro V8i software suite. Cross-sections of
structural elements were chosen and checked as per ultimate and serviceability limit states.

The structural calculations were performed as per requirements of EN 1993. Eurocode 3. Design of steel
structures.

Secondary pipe supports were designed for accommodation of actual rated loads from a pipeline (based
on the assumption that the pipeline is filled with water and taking into account frictional forces caused by
temperature strains).

Materials of structural steelwork and their grades conform to requirements of GOST 380-2005, GOST
27772-2015, and SP RK EN 1993:2007/2011 and provide the following functionality:

Grade C345 with a minimum guaranteed longitudinal Charpy V-notch impact value of 34J/cm? at -40 °C is
used for all main bearing and secondary members (materials’ categories A1, A2 as per Attachment A of
CIV-SU-398-TCO).
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High-tensile grade 8.8 bolts as per GOST ISO 898-1-2014 with class 8 nuts for bolts with coating or class
10 nuts for galvanized bolts as per GOST ISO 898-2-2015 are used for all bolted connections of framework
structures. Dimensions and general properties of the bolts are in compliance with GOST 22356-77* and
GOST 7798-70 or equivalent standards.

The design of connections complies with standard requirements of SP RK EN 1993:2007/2011.

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

Non-destructive testing is conducted for all weld joints of prefabricated steel structures.
Regardless of weld joint types and characteristics of their operating conditions, weld joints subjected to high
stresses and located between steel members essential to overall integrity of the structure shall be tested
as per method | in accordance with specification CIV-SU-398-TCO:

e Weld joints of bearing connections between columns and main beams

e Weld joints of column bases

e Weld joints of braces between columns

¢ Weld joints of bearing connections between main beams.
Moderately stressed weld joints and joints between steel members that are not essential to overall integrity
of the structure shall be tested as per method Il in accordance with specification CIV-SU-398-TCO:

e Weld joints of braces, auxiliary and secondary structures (bracing structs, stiffening ribs)

e Weld joints of single supports.
Lightly stressed weld joints shall be tested as per method Il in accordance with specification CIV-SU-398-
TCO:

e Weld joints of handrails, ladders, stairs, deck plating.

6.4.1 Pipe racks

Columns are rolled I-beams ‘30LU2’, ‘20K2’ as per STO ASCM 20-93, steel grade C345 as per GOST
19281-2014.

Main pipe rack beams are pre-rolled |I-beams ‘30B2’ according to standard STO ASCM 20-93, steel grade
C345. Beam spans are 6, 9, 12 m.

Horizontal braces are 75x8 equal angles as per GOST 8509-93, vertical braces are 120x12 equal angles
as per GOST 8509-93.

6.4.2 Single steel supports

Columns are rolled I-beams ‘20K2’, ‘25K2’ as per STO ASCM 20-93, steel grade C345 as per GOST 19281-
2014.

Beams of the pipe supports are rolled I-beams ‘20K2’, ‘25K2’. Beam spans are 1.0, 1.3, 2.0 m.
6.4.3 A walkway and a service platform

Bearing members of the structure are made of rolled channels #20 as per GOST 8240-97, steel grade
C345, GOST 27772-2015. 30x5 grating is provided for surfaces of personnel passages. Fencing and
handrails are made of 42.4x4.0, 48x4.0 pipes as per GOST 8732-78, 75x8 equal angles as per GOST
8509-93, 100x6 flat bars as per GOST 103-2006.

7.0 CONSTRUCTION ORGANIZATION

Stage 3 construction duration is 13 months. This includes a mobilization period — 1 month. The mobilization
period is intended for familiarization with the construction site and existing condition of the facility. Scopes
of work, technological sequence of work execution, Construction Works schedule, connection conditions
for temporary utilities (water/power supply), supply of packaged and primary equipment and materials,
transportation, storage of cargo, movement of construction machinery within the plant area, installation of
temporary buildings and structures, use of existing roads, buildings and facilities for construction needs are
to be endorsed during this early works period. The following activities shall be included as well:

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

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

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 l/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 managing and Quality Control methods”,
ST RK 1432 — 2005 r. Potable bottled water, including nature mineral and potable waters. General
specifications” and Sanitary Regulations “Sanitary epidemiological requirements for water supply sources,
water intake locations for household purposes, cultural and general water consumption locations and safety
of water bodies” approved by resolution #754 of the RoK government dated September 8, 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.

8.0 ENVIRONMENTAL PROTECTION

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

9.0 SAFETY PROVISIONS

Based on the requirements of TCO and RoK National Environmental Regulatory Authorities for Technical
and Occupational Safety, the Project includes the following safety engineering solutions on personnel
safety and personnel 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.

¢ A fire stand with all required firefighting equipment.

e A grounding system for all electrical equipment.
Construction and installation work shall be performed in strict compliance with SN RK 1.03-00-2011 and
SP RK 1.03-106-2012.
Hazardous areas 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 at 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.

9.1 Organization of Occupational Health and Safety Activities

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 and engineering, as well as control activities shall be fulfilled by
Occupational Safety specialists.
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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:

Occupational Safety training

Ensuring safe operation of production equipment

Ensuring safe production processes

Ensuring safety of production buildings and facilities

Maintaining necessary sanitary and living conditions

Providing 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 Safety specialists manage controls of:

e Production processes and production equipment

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

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

e All necessary tests and inspections (by relevant Services) for pressure vessels and boilers, lifting
equipment, inspection tools subject to regular testing and inspection

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

e Activities facilitating healthy and safe labor conditions.

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

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

9.3 Collective and Personal Protective Equipment

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

9.4 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.

9.5 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:
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e Personnel is provided with noise reducing PPE.
e Occupational Vibration Safety assessment is performed at workplaces of specific production
facilities during execution of an actual process operation or a typical process.

9.6 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.
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10.0 CODES AND STANDARDS

10.1 RoK and International Standards

Document #

| Title

Rev.

General

SN RK 1.02-03-2011

Design Documents for Construction. Scope, Development,
Review and Approval Guidelines

SN RK 1.03-00-2022

Buildings and Facilities

Construction Operations. Organization of Construction of Plants,

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

RD 38.13.004-86

Operation and Repair of Process Pipelines Operating Under
Pressure up to 10.0 MPa (100 kgf/cm?)

PPB RK - 2014

Fire Safety Rules in the Republic of Kazakhstan

Technical Reglament
RoK Government
Regulation #405-2021

General Fire Safety Requirements.

SP RK 2.02-106-2019

Design of Fire Safety Systems of Tengizchevroil Facilities

ASME B31.3

Process Piping

NACE MR 0175/1SO
15156

Materials for Use in H2S-containing Environments in Oil and
Gas Production

APl 1104

Pipeline Welding Code

Civil

SN RK 3.01-03-2011

General Plans of Plant Facilities

SP RK 3.01-103-2012

General Plans of Plant Facilities

SP RK 2.04-01-2017

Building Climatology

SN RK 2.01-01-2013

Corrosion Protection of Civil Structures

SP RK EN 1991:2002/2011 | Impacts on Load-Bearing Structures

SP RK EN 1997:2007/2011 | Geotechnical Design

National Annex to SP RK

EN 1993:2007/2011 Design of Steel Structures

National Annex to SP RK

EN 1992:2004/2011 Design of Reinforced Concrete Structures

GOST 25100-2011 Soils. Classification

Reliability for Constructions and Foundations. General

GOST 27751-2014 .
Provisions

GOST 10354-82 Polyethylene Sheeting. Specification

GOST 34028-2016 Reinforcing Bars for Reinforced Concrete Structures

GOST 380-2005 Common Quality Carbon Steel. Grades

Welded Reinforcing Products and Inserts, Welded Joints of
Reinforcement and Inserts Concrete Structures. General
Specifications

GOST 10922-2012

Welded Reinforcing Meshes for Reinforced Concrete Structures

GOST 23279-2012 and Products.

GOST 27772-2015 Rolled Products for Structural Steel Constructions.

Page 49 of 57



X-0000-A-RAP-10010

10.2 TCO Specifications

Revision / Pegakumsa U01

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 Pipe Support Details — Pipe Support Selection Chart 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
Rusu-ssiTco | Jremaleseten o ol Lines z
PIM-SU-5112-TCO Piping material line classes 4
X-000-L-PRO-0001 g;g{:grc:;re for the Hydrostatic Testing of Piping 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-8T-2025 Process Plant Piping, Welding PWHT and NDT 1
Civil
CIV-DU-5009-TCO Structural Design Criteria uo3
CIV-DU-5240-TCO Civil Design Criteria uo2
CIV-PU-4841-TCO Driven Pile Installation 1
Q-ST-2019 Philosophy for Foundation Design 2
CIV-SU-850-TCO Plain and Reinforced Concrete uo4
CIV-SU-985-TCO Cementitious Grout 1
CIV-SU-581-TCO Site Preparation, Excavation and Backfill uo2
COM-SU-4743-TCO External Coatings uo4
COM-SU-5191-TCO Coating Systems 3E
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11.0 ATTACHMENT A - PROJECT DOCUMENTATION

Document # Title Rev. Rev Date
Status
X-0000-L-LST-10038 General Data. Sheet 1 of 2 uo1
X-0000-L-LST-10039 General Data. Sheet 2 of 2 uo1
Process
Piping and Instrumentation Diagram
2-200_1-002-00710P3 MP & LP Separation. Train 1 uo2
Piping and Instrumentation Diagram
2-200_1-04A-00710P3 | petaif stabilisation Crude Oil. Train 1 uo2
) 009 Piping and Instrumentation Diagram
2-200_2-002-00710P3 MP & LP Separation uo2
Piping and Instrumentation Diagram
2-200_2-04A-00710P3 | petail Stabilisation Crude Oil . Train 2 uo2
Piping and Instrumentation Diagram
2-200_3-B-3070-00710P3 LP Separator F-203.3 uo4
Piping and Instrumentation Diagram
2-200_3-B-3070-00710D LP Separator F-203.3 uo2
Piping and Instrumentation Diagram
2-200_3-B-3077-00710P3 | o hilizad Crude Oil Cooling EA-203.3-1/2 o4
) n : Piping and Instrumentation Diagram
2-200_3-B-3077-00710D | g7 ihi7ed Crude Oil Cooling EA-203.3-1/2 uo2
Piping and Instrumentation Diagram
0-307-B-5003-00710P3 | &y pistribution Valve Post uos
Piping and Instrumentation Diagram
0-307-B-5003-00710D | & pistribution Valve Post uo4
091-0307-BBB-PID- Piping and Instrumentation Diagram Uo1
20001-01 Crude Oil Lines Manifolds at DMC
Piping and Instrumentation Diagram
0-307-B-5004-00710P3 | 46 Export KTL 1/2 Tie In Lines uos
Piping and Instrumentation Diagram
0-307-B-5004-00710D | 46 Export KTL 1/2 Tie In Lines uo2
Piping and Instrumentation Diagram
0-307-B-5004-00710 Crude Export KTL 1/2 Tie In Lines o4
Piping
X-000-L-5091 Piping Area Drawing Index (Amendment) uo1
X-031-L-5370 New Crude Lines. Plant-CTF. Sheet 40 of 47 uo1
X-031-L-5371 New Crude Lines. Plant-CTF. Sheet 41 of 47 uo1
X-031-L-5372 New Crude Lines. Plant-CTF. Sheet 42 of 47 uo1
X-031-L-5373 New Crude Lines. Plant-CTF. Sheet 43 of 47 uo1
X-031-L-5374 New Crude Lines. Plant-CTF. Sheet 44 of 47 uo1
X-031-L-5375 New Crude Lines. Plant-CTF. Sheet 45 of 47 uo1
X-031-L-5376 New Crude Lines. Plant-CTF. Sheet 46 of 47 uo1
X-031-L-5378 Detail 1. Sections A, B. Sheet 47 of 47 uo1
X-031-L-5525 Sections A, B, C,D uo1
X-031-L-5526 Sections E, F, G uo1
Piping General Arrangement
2-200-L-5202 Train-5, KTL2_200.2. Tie-Ins Plan uo1
Piping General Arrangement
X-031-L-5386 Oil Distribution VLV Post. Tie-Ins Plan uo1
X-031-L-5395 Tie-In Schedule. Stage 3 uo1
X-000-L-PLL-10002 Line List uo2
X-000-L-5364 Piping MTO. Stage 3 uo1
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Document # Title Rev. Rev Date
Status
Civil
X-0000-S-LST-10010 General Data. General Plan uo1
X-0000-M-LST-10007 General Data. Metal Structures uo1
X-0000-Q-LST-10011 General Data. Reinforced Concrete Structures uo1
X-031-S-5010 Site Plan. Site Layout. Sheet 6 of 18 uo3
X-031-S-5011 Site Plan. Site Layout. Sheet 7 of 18 uo1
X-031-S-5048 Site Plan. Grading Plan Sheet 6 of 18 uo2
X-031-M-5057 Steelwork MTO. Bulk Material Take-Off. U01
Stage 3
Foundation Layout. Foundations Layout.
X-031-Q-5052 Sheet 6 of 18 uo1
Foundation Layout. Foundations Layout.
X-031-Q-5053 Sheet 7 of 18 uo1
X-031-Q-5063 Concrete MTO. Bulk Material Take-Off. Stage 3 uo1
X-031-Q-5301 Foundation Layout. F5 Foundation. Reinforcement | UO1
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12.0 ATTACHMENT B - ENGINEERING CONTRACTOR’S LICENSE FOR

Bug nnueHsnn reHepansHas

Ocobble yCcNoBUuA 1 KaTeropua

AENCTEUA NULIEH3MN (e cooTBeTcTBMM co cTaTbeil 9-1 3akoHa Pecnybnuku KasaxctaH «O nuueHanpoBaHum»)

NuueHznap MWHWCTePCTBO pervoHansHoro paseuTtna Pecnyonukn Kazaxcrad.
KomuTeT No Aenam cTPOWUTENLCTEA M HUNHMIHO-KOMMYHANLHOIO
X03ANCTBA
(nonHoe HanMeHoBaHWe NuUeH3napa)

PykoBoguTens [ANUNER BOAOVCHAR TEPMAHOBWY

(yMoNHOMOYeHHOE NLIO) (thamunma n MHULUMANbE! PYKOBEOAMTENA (YNONHOMOYEHHOrO NULA) NWLEH 3Mapa)

MecTo BblAAYM LAcTaHa
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RN ML Ly AN 5 U O W0 BT 4 BT R AN RO S A O VS ch ST,

- KoHeTpykumMid BalleHHOro 1 MayToBOro TMna

- Ana 3HepreTMYecko NPOMBILLIEHHOCTU

- Ans nepepabaThbiBatolLeil NPOMbBILLNEHHOCTH, BKIIOMAS NETKYIO U MULLEBYO NPOMBILLNEHHOCTE
- Ans TAXKENoro MallMHOCTPOEHUS

- TexHonornyeckoe NpoekTMpoBaHue (pa3paboTka TEXHOMOTMYECKo YacT NPOEKTOB CTPOMTENLCTEA) 3OaHUIA 1
COOPYHEHUIH HANULLHO-TPAXKOAHCKOr0 HA3HAYEHWs, B TOM YAcne:

-Ans TpaHCcnopTHOW MHPACTPYKTYPL! (NPeAHAa3HAYEHHOW ANA HENOCPEACTBEHHOrO 06 CMY>KUBAHNS HACENEHNS) U
KOMMYHANBHOr0 X035ilicTBa (KpoMe 34aHUIA U COOpY:KEHMI AN 0B cny:KUBaHWA TPAHCMOPTHBIX CPEACTB, @ Taloke MHOro
Npou3BOACTBEHHO-X03ANCTBEHHOTO HA3HAYEHNS)

- Ana powkoneHore obpasoBaHWA, obWerc u cneynaneHoro obpasoBaHns, WHTEPHATOB, 3aBeAeHNi No NoAroToBKE
KafpoB, Hay4YHO-MCCNeA0Ba TENBLCKUX, KYNBTYPHO-NPOCBETUTENECKNX N 3PENNLLHBIX YIYPEXKASHUA, NpeanpuATUA TOProsnm
(BKNIOYAA ANTEKW), 34paBooXpaHeHNs (NeyeHna U npounakTiky 3abonesaHnii, peabunuTauuu U caHaTopHOTO
neyeHns), obLLeCcTBEHHOrO NMTaHNA U BeIToBoro o6Cny:MBaHNSA, i 3Ky NBTYPHO-0340P0BUTENEHBIX N CNOPTUBHBIX
3aHATWIA, OTABIXA U TYPU3MA, & TaIoKe MHBIX MHOTO OYHKUWOHANEHEIX 34aHUIA U KOMMNEKCOB ¢ NOMELLUEHUAMU PasnUYHoro
obLecTBEHHOrO Ha3HaYeHN A

- TexHonornyeckoe NpoeKTMpoBaHUe (paspaboTka TEXHONOTNYECKOW YacT NPOEKTOB TRAHCNOPTHOTO CTPON TeNbETEA),
BKMIOVAOLLEE:
- ¥YNUYHO-J0POMHYH CETh FOPOACKOT0 aNeKTPUMYEcKoro TpaHenopTa

-MocTbl U MOCTOBLIE NEpeXodbl, B TOM YWCIle TPAHCNOPTHBIE 3cTakaabl N MHOTOYPOBHEBLIE Pa3BA3KM

-MNyTn coobLUeHunA kenesHoQopOKHOro TpaHcnopTa
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-OxpaHe Tpypa
-YcTpoAcTBY aH TUKOPPO3UAHON 3aLyuThI
- YcTpoAcTBY No MONHMesaLuTe

- ApXWTEKTYpHOE NPOEKTUPOBaHUE ANA 34aHNI U COOPYHEHWIA NepBoro UM BTOPOTO U TPE ThEro YPOBHEN
OTBETCTBEHHOCTH (C NPaBoM NPOEKTUPOBaHUA ANA apXUTeKTypHO-pPecTaBpaUMoHHbIX paboT, 3a UCKMNIOUEHUEM HaYYHO
-pecTaBpaLy OHHbIX paboT Ha NaMATHUKAX MCTOPUM U KyNbTYPbI), B TOM Ycne:

- KunuLHo-rpaaaHckux 34aHuil U CoopyKEHUI
-30aHniA, COOPYKEHWIA N KOMMYHUKALMIA NPOW3BOACTBEHHOMO (NPOM3IBOACTBEHHO-X03ANCTBEHHOMO) Ha3HAYEeHNSA
-MeHepanbHbIX NNaHoB 06 BHEKTOR, MHXKEHEPHON NOArOTOBKM TEppUTOpUK, BnaroycTpoiicTea U opraHusauun penbeda

-TpaaocTpoOMTENBHOE NPOEKTUPOBAHME (C NPABOM NPOEKTUP OBAHUS ANA MPaf0cTPOM TENEHOW peabunnTalnun pail oHoB
MCTOPUYECKOR 3ACTPOIAKK, 33 NCKIIOYEHUEM HAYYHO-PECTABPALMOHHbIX paGoT Ha NAMATHUKAX MCTOPUN 1 KyNbTYPEI) N
nAaHUpoBaHWe, B TOM yucne paspafoTka:

-Cxem rasocHafKeHnA HaceneHHbIX NYHKTOB N NPOM3BOACTBEHHLIX KOMMNEKCOB, pacnonaraemMbix Ha MEKCeNeHHbIX
TEppUTOpUSTX

- Cxem KaHanu3auum HaceneHHbIX MYHKTOB U NPOW3BOACTBEHHBIX KOMMNEKCOB, BKNIOYAA LEHTPANM30BaHHYIO CUCTEMY
cBopa M 0TBoAA BbITOBbLIX, NPOU3IBOACTBEHHBIX U MUBHEBLIX CTOKOB, Pa3MeLLgHNe roNOBHEIX OUNCTHBIX COOPYIKEHUA,
ucnaputeneil u o6bEKTOB No pereHepaUuyn CTOKOB

- Cxem TenekoMMyHUKaLWA U ¢BA3W ANA HACENeHHBIX MYHKTOB ¢ pa3MelleHemM 06beKToB MHGPACcTRYKTYPEl U MCTOUMHUKOB
MHchopmaymn

- Cxem anekTpocHabkeHW s HaceneHHbIX MYHKTOB ¢ pasMelleHnem 06 BeKTOB No NPOU3BOACTBY W TPAHCNOPTUPOBKE
3MeKTPUYECKOW 3HEPTriU B CUCTEME 3ACTPONKN, 3 TakKe 3NeKTPOCHaBKeHUA NPOU3BOACTBEHHBIX KOMNNEKCOB,
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TENNOBOW 3HEPrUN B CUCTEME 3aCTPOAKY, a TaloKke TennocHabKeH A NPOM3BOACTBEHHBIX KOMNNEKCOB, pacnonaraembix
Ha MeXCeneHHbIX TEPPUTOPUAX

-MpoeKTMPOBAHWE MHIKEHEPHEIX CUCTEM WU CETEN, B TOM YUCne:
-CuncTeM BHYTPEHHETD U HAPYXKHOTO 3NEeKTPoOoCBeLLeHNns, anekTpocHabeHna oo 0,4 kB n no 10 kB
- 3nekTpocHabxenna ao 35 kB, o 110 kB v BrIWEe
- MarucTpansHele HedhTenpoBoALl, HedhTenpoayKTONPOBOAL!, ra30NPoBoALI (Fra3ocHabKeHUe cpeaHero U BEICOKOrO

[ABNeHus)

- ABTOMaTW3aLUA TeXHOJIOMMYECKNX NPOLIECCOoB, BKNIOYa A KOHTPONBHO-U3MEPUTENEHBIE, YUETHEIE 1 PerynupyioL e
ycTpoilcTBa

- BHYTREHHUX cucTeM OTONNEHMA (BITIIOYERA BMEKTPUYECKOE), BEHTUAALKMM, KOHOMLWOHUPOBAHMA, XONoAOCHaGKeHNS,
raznduKalum (rasocHabkeHWA HU3KOro AABNEHNR), @ TAICKE X HAPYHHBIX CETEH ¢ BCNOMOraTeNnbHbIMN 06 BEKTaMN

- BHYTpeHHUX cucTem BOAONPOBOSA (TopAYel W XONoAHON BOABI) N KAHANNIALMK, @ TAKCKE UX HAPYKHLIX ceTel ¢
BCMOMOraTenbHbIMY 06 bekTamu

- BHyTpeHHUX cucTem cnaboTouHblx yeTpoiicTe (TenedoHM3aUWK, NOXapHO-0XPaHHO| CMTHANW3aUMK), a Takke X
Hapy:KHbIX ceTel

- CTpoMTENBHOE NPOEKTMPOBaHNE (C NPaBOM NPOEKTUPOBAHMA AN KANMTANbHOM0 PEMOHTa M (UMW) PEKOHCTRYKLAN
38aHWA M COOPYKEHWIA, @ TaIoKe YCHNEHNA KOHCTPYKLMIA ANA KaXA0ro U3 yKasaHHLIX HUKe paboT) i KOHCTPYMpPOBaHue, B
TOM ynCnE:

- MeTannuueckux (cTanbHBIX, aNKOMWHUEBBIX U U3 CNNABOB) KOHCTPYKLMIA
- OepeBaAHHBIX KOHCTPYKUMA

-OCcHOBaHMI U (hyHAAMEHTOB
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(MecToHax oA EHUE)

INuuyeHsunar ToBapuilecTBO ¢ OrpaHM4eHH 0l OTBe TCTBEHHOCTLI "KMIMMpoekT”

Pecnytnuka KaszaxcrtaH, ATbipayckad obnacTe, Atoipay A, r.Atbipay, ynuua KynmaHoea,
Aom Ne 117 6., BUH: 010840001533

{NONHOS HAMMEHOB aHME, MeC T OHEaX OHASHHE, PeKEWaKT bl BHIH puaryeckoro nuua f NoNHOCTE damunua,
UMH, OTYBCTBO, PEKBH3NT LI M H duardeckoro nuua)

INnueHsnap KomuteT no Aenam cTpOUTENbLCTBA M XK UNWIHO-KOMMYHANBHOIO X03AMCTBA.

MHHHCTEQCTBO PeMoHanNbLHOro pa3ByuTUA Pecnygnm(u KazaxcTaH.
[NONHDE HaMMEeHOE aHKe NULeH31apa)

PykoBoautenb FTANWEB BNAOWCNAB TEPMAHOBWY
(ynonHoMouYeHHOE NHLLO) hamMranA U KHALMENE! DY KOBOAMTENd (Y NOMHOMOYeHHOM0 NuUa) NHUeH3Mapa

Homep npunoxeHus K
AWy eH3uU

Hata Bbigaum npunoskeHna  06.08.2013
K NTALEH3UK

CpoK AeCTBUA NMLEH3HH

MecTo Bblgaum r.ActaHa
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