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1. BBEAEHUE

HacToslwmn [OKYMEHT COOEPXMT MOSICHUTENbHYI0 3anucky no npoekty X-000-007-10 «3ameHa
HedTenpoBoga 3aBoa-AMK» gns ctpouTenbcTBa 3 HOBbIX Haa3eMHbix TpybonposogoB (Ctagusa 1)
B3aMeH cylecTByoWmx noasemHolx ot KTJ1-1 go maHndonbga MK mectopoxaeHus TeHrus.

CornacHo npuHaTomy pewenntio TLUO, BBOgMTCS B 3KCnyaTaumio TpyoonpoBoa KOHAMLMOHHON HedTK.

TpybonpoBoabl HEKOHANLMOHHOW U BO3BPATHOW HEKOHANLMOHHOM HedbTn ByayT NOCTPOEHbI A0 OCHOBHbIX
TOYEK BPE3OK, 3arnyLleHbl ¢ 060mMX KOHLOB 1 3aKOHCEPBMPOBaHbI ¢ obecnevyeHmemM Ux COXpaHHOCTU Ansi
BO3MOXHOIO UCMOMb30BaHWsA B ByayLuem.

KoHcepBaunsa OyneT npoBefeHa MOCPEACTBOM 3anofiHeHMst TpybonpoBogoB as3oTom, TpybonpoBoapl
HEKOHOULIMOHHOW 1 BO3BPAaTHOW HEKOHAMLUMOHHON HedTM NOCTPOEHbIE A0 OCHOBHbIX TOYEK BPe3okK, byayT
nepegaHbl 3aka3yuky (oTaen akcnnyaTtauum).

CyuwiecTtBylowiaa cuctema TpybonpoBOAOB Cbipol HedTU npencTtaBnseT cobon psa Haa3eMHbIX U
noasemMHbix TpybonposogoB pguametpom oT 10 go 40 OwrMoB, NO KOTOpPbIM MNepekaynBaeTcs
cTabunusmpoBaHHasi cbipas HedTb ¢ KTJ1 Ha yctaHoBky MK, a HekoHOMUMOHHAA chipasi HedTb - Ha
yctaHoBky MK n o6patHo Ha KTJ1. JaHHas cucTtema TpybonpoBO4OB CMPOEKTMPOBaHa M MOCTPOEHA B
COOTBETCTBUN C NpoekToM «[unpoBocTokHedTb»1988 r. n akcnnyatupyetca ¢ 1989 r. HapyxHas
aHTUKOPPO3UOHHAsA 3awmTta obecneveHa 3a CYEeT MOKPbITUSA TpybonpoBoda MNONMITUIIEHOBOW JEHTON
XOMnoAHbIM cnocoboM. Bce NoaseMHble y4acTKU yKa3aHHbIX JIMHUA HE MMEIOT KaTOOHOW 3alUMTh.

B mapTte 2003, cenTtabpe 2004, anpene 2005 n 2007 rr. B cucteme NpoOUCXOAUNN YTEYKW, Bbl3BaHHbIE
BHELLHEWN KOPPO3NeN B MeCcTax Bbixofa TpyOOonpoBOAHbLIX NMNHUIA U3 TPYHTA.

YTeukn U3 3TUX NINHUIA MPUBOASAT K NMPOU3BOACTBEHHBLIM NMOTEPSIM BO BPEMSI PEMOHTHbIX paboT.

YunTbiBasi CKOPOCTb KOPPOAMPOBAHMS CYLLECTBYHOLMX MOA3EMHbIX TpybonpoBOAOB, BMAMSIOLLYO Ha
MEXaHUYEeCKY0 LieNMOCTHOCTb NOA3eMHbIX yyacTkoB, TLUO NpuHSNo peleHve 3amMeHWUTb 3TU NoA3eMHble
TNIMHUW HOBBIMM NIMHUSIMW HAA3EMHOW NPOKNAAKW.

KoppektupoBka paboyero npoekta «3ameHa HedTenposoga 3aBoa-[MK», KoTopbiii paHee Obin
cornacoaH B TOO «3kcneptuda KZ» n nonydun nonoxuTensHoe 3akmodeHne Ne EKZ-0121/17 ot
08.09.2017 r., uHMyuupoBaHa no pewteHuto TLLO.

MpoeKkT BbLINOMHEH B COOTBETCTBMM C TpebOBaHUSIMWM  OENCTBYHOLMX  HOPMAaTUBHO-TEXHUYECKMX
OokymeHToB Pecnybnukm Kasaxctan, TY TWO wu TpeboBaHunm TexHukn 6GesonacHoctn TLO,
ob6ecneymBatoLnx 6esonacHyto aKkcnnyaTaLmio 3anpoekTMpPoBaHHOro 06bekTa.

Llenbto HacTosilero nakeTa [HOOKYMEHTauuu sBrsieTcs NpeacTaBrieHne MHGOopMauuM B OpraHbl
rocygapCTBEHHOTO HaA3opa M KOHTPONs ONs YTBEPXKAEHUS B YCTAHOBIIEHHOM TMopsiake M nocne
YTBEPKOEHUS MOMYyYnTb pa3pelleHne Ha BbINoNHEHWEe CTPOUTENbHO-MOHTaXHbIX paboT cornacHo CH PK
1.03-00-2022.

1.1. BbINOMHEHHbIe CTPOUTEJNIbHO-MOHTaXHble PaboTbI

B xone peanusaummn npoekTa OCHOBHbIE CTPOUTENBHO-MOHTaXHbIE paboThl (3eMrisiHble paboThbl, ycTaHOBKa
BCeX (PyHOAMEHTOB M MeTannmMyecknx KOHCTPYKUMI) Bbinm BbINONHEHbI No npoekTy B 2017—2019 rogax.
Mo Tpy6onpoBoaHOM YacTh 3aBepLUEHbI CReayoLme CTPOUTENbHO-MOHTaXHbIE PaboThI:

e KTl 1.1 — npoknagka 10-grormMoBon 6annacHom NMHUM KOHOULWNK;

e OTKTJ11.1 oo KTN 1.2 — npoknagka 12-0toMMOBbIX IMHUW KOHOUL MKW, HekoHauumn u 10-gronmMoBomn
NNHUM BO3BpaTa HEKOHAMLMM COrnacHo obbeMy paHHMX paboT. YcTaHoBneHbl 12 1 10-aoiMoBbie
oTcekatoLme apMmaTypbl;

e KTJ11.2 — npoknagka 10-atonmMoBoi 6arnacHom NMHUM KOHONLNN;

e Ot KTJ1 1.2 go manndonega OMK — npoknagka 24, 18 n 16-A0AMMOBbLIX JIMHUK KOHOUUMK, 12-
OOAMOBOW NIMHUWN HEeKoHauumMK 1 10-410MMOBOM NMMHUM BO3BpaTa HEKOHAWLMMK COrnacHo obbemy
paHHuXx paboT. YcTaHoBneHsl 18,16 n 12-A01MMoBbIE OTCEKaloLwme apMaTypb;

e MK — npoknagka 16-gronmoBon 6annacHon NMHUM KOHULN.
1.2. OcTtaBLMeECA CTPOUTENILHO-MOHTaXHbIe PaboThbl

B 2023-2024 rogax nNpOEKTOM KOPPEKTMPOBKM MpegycMaTpuBaloTCs CrefylollmMe CTpOoUTEernbHO-
MOHTa)Hble paboTbI:
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e OcHoBHble paboTbl No ToykaM Bpe3kam Ha ydactkax KTI 1.1, KTN 1.2 n manudonega OMK
(nogknoyeHre K ToYKaM Bpe3ku, YCTaHOBKA XONIOAHOW BPE3KU, MOHTaXHble paboTbl, CBapOYHbIe
paboTbl, rMOPOTECT HOBOIO Hag3eMHOro TpybonpoBoAa, Mokpacka, MOHTaXHble paboThl YacTu
GannacHon nuHMM Ha MaHudonbae AMK 1 MOHTax Tennonsonsaumm).

e [leMOHTaX CyLLECTBYHOLIMX HAO3EMHbIX FMHUA KOHAMLMW, HEKOHOUUMW W NMHUKM BO3BpaTa
HekoHamumm Ha KTJ1 1.1, KTJ1 1.2 n manndonega JMK.

1.3. CnucoK COKpalleHUn n onpegeneHus

B naHHOM OOKYMEHTE NCNONb3YHTCA crieayloline cCokpalleHna n onpeneneHna:

TWO TeHrnswesponn — Bnagenew, n onepaTtop 3aBoga 1 06opynoBaHns/o6beKToB Ans
npoekTta

KMITI Moapsayumnk NO NPOEKTUPOBAHUIO

KTI KomnnekcHas TexHonornyeckas nuHusi

OMK YcTaHOBKa AgemMmepkanTtaHmM3aunm

PICH PesepByapHbI NapK cbipon HeTn

PK Pecnybnuka KazaxcraH

CMP CTponTenbHO-MOHTaXHble paboTbl

TY TexHun4yeckoe ycnosue

2. OBLWAA YACTDb

2.1. OcHoBaHMue AnA pa3paboTKu HOBOro NpoeKTa

MpoekT «3ameHa HedpTenpoBoaa 3aeoa-[AMK» Ctagus 1 paspaboTaH Ha OCHOBaHWUM:

e 3agaHus Ha NpoekTMpoBaHue, BblgaHHoro TLIO;

e Martepnanos Tonorpado-reogesmyecknx nabiCkaHui, BbinonHeHHbIx TOO Bekcon Cepsuces B
2012, 2013 n 2015 rr.

e MaTepunanoB MHXEHEPHO-reonorM4ecknx nabickaHmi, BolinonHeHHbIXx TOO KUPI B 2016 T.

2.2. MecTtononoxeHue NPoOeKTUpPyeMoro o6bLeKTa

Tpacca Tpybonposogos nponeraet ot KTJI-1, KTJ1-2, KTJ1 2.3 go manudonega OMK (BHyTpusaBoackas
Tepputopusi), ganee ot MK go PINCH u Ha TeppuTtopumn PTICH, mectopoxaeHus TeHrma.

Mo Ctagmm 1, Tpacca 3 HOBbIX HaA3EMHbIX TPyOonpoBoAoOB (04MH TPpy6OoNpoBOa KOHOVULVMOHHOM HePTH n
ABa TpybonpoBoda HEKOHOANLMOHHOM HedhTn) pacnonaraetcs Ha yyacTtke oT KTJ1-1 go maHudgonsaga MK.

2.3. Kpartkoe onucaHue npoekrta

MpoekTom NpeaycMOTPEHO CTPOUTENBCTBO 3 HOBbIX HAA3EMHBIX TPYOONPOBOAOB M KOHCEPBaLMSA/BbIBOL, B
pexunMm MNpocTod NUHWUMA HEKOHOVMUMOHHOW HeddTW U BO3BPATHOW HEKOHAMUMHHOM HedTm ot KTJ1 go
maHudonsga AMK n ot MK go PIICH.

CornacHo npuHsaTomy pewwennto TLO, BBoauTCA B 3KcnnyaTaumio TpybonpoBos KOHOULMOHHOW HEDTH.

pr6OI'IpOBO,D,bI HEKOHOMLMOHHON 1 BO3BpaTHOI;1 HEeKOHOWLMOHHOM He(bTM 6y£l,yT NOCTPOEHbLI A0 OCHOBHbIX
TOY€EeK BPEe30K, TENJI0N30npoBaHhbl, 3arnyLlleHbl C 000MX KOHLIOB 1 3aKoOHCepPBUpPOBaAHbI C obecnevyeHnemM nx
COXpPaHHOCTU A1d BO3MOXHOIo ncnoJjib3oBaHUA B 6y,u,yu.|,eM.

KoHcepBauns OyaeT npoBefeHa MOCPEACTBOM 3anofiHEHMs TpyOOMpoBOAOB a3oToM, TpybonpoBoabl
HEKOHAMLMOHHOW 1 BO3BPATHOW HEKOHAMLIMOHHOW HETM NOCTPOEHbIE 40 OCHOBHbIX TOYEK BPE30K, OyayT
nepenaHbl 3aKkas34ymnky (OTAen aKkcnnyaTauun).

NHxeHepHO-TexHNYeckme paboTbl Mo NPOeKTy pasfesieHbl Ha YeTbipe cTagum:

e Cragua 1 — KTJI-1-OMK (oguH TpyOonpoBoA KOHAMLMOHHOM HedTM M aBa Tpybonposoaa
HEKOHANLIMOHHON HedTK);

e Cragusa 2A — AMK-PTICH (36” TpybonpoBog KOHAWLMOHHON HEdTN);

e Crtagusa 2b — AMK-PIICH (24" n 16” TpybonpoBoabl HEKOHANLMOHHON HEdTK);
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e Cragua 3 — KTJI-2 n KTJ-2.3-OMK (oguH TpybonpoBog KOHAMLMOHHOMW HedTM M aBa
TpybGonpoBoAa HEKOHOULMOHHOW HETK).

2.4. YpoBeHb OTBETCTBEHHOCTU NMPOEKTUPYEMOro COOpPYXKeHus

YpoBeHb OTBETCTBEHHOCTU HOBbLIX COOPYXEHWW, MNPUHAT | — noBbIWEHHLIN, cornacHo "lMpasunam
onpeaeneHus obLero nopsgka OTHECEHUS 34aHUIN U COOPYXKEHWUI, K TEXHUYECKU U (UNTN) TEXHOMNOrMYECKN
CNOXHbIM 06bekTam" (YTBepxaeH npukazom MuHUCTpaA HauMOHaNbHOW 3KOHOMUKM Pecnybnuku
KasaxcTtaH oT 28 cheBpans 2015 roga Ne 165).

3. TEHEPAJIbHbIA NNAH

3.1. XapakTepucTuKka paliOHa U NoWwaaku cCTpouTenbLCTBa

MpoekTupyemble TpybonpoBoabl 1 TpyOHas acTakada npornerarT Ha ydactke oT KTJ1-1 go manndonsaa
OMK cyuwectsytowero 3asoga KTJ1, mectopoxaeHns TeHrns.

PanoHHbIn LeHTp r. Kynbcapbl, pacnonoxeHHbih B 110 KM OT MeCTopoXaeHUsa, 04HOBPEMEHHO SBNsSieTCH
Ornvxanen XenesHo4OPOXHOM CTaHUMEN, coeauHsaowen BaxToBbii nmocenok, nocenok LaHbipak u
nocenok TLLO mecTtopoxaeHus TeHrna ¢ octanbHbIMK permoHamm KasaxcraHa.

O6nacTHow UeHTp, I. ATbipay, pacnonoXxeH Ha paccTosiHmM 350 KM OT MecTopoXxaeHus TeHrms, coobLieHne
C HMM ocyllecTBnsieTca no acdanbTUPOBaHHOW aBTOMOOWMBHOM [Opore, MO >Kene3How [opore U
cneunarnbHbIMU asmapeﬁcamm.

KnumaTt B 0aHHOM perMoHe pes3ko KOHTMHEHTAarbHbIN, 3acyLUnmBbIA. XapaKkTepusyeTcs 3HauyMTenbHbIMU
CYTOYHbIMU U CE30HHBbIMK KOnebaHnsaMu TeMnepaTyp U Pe3kUM Nepexonom OT 3UMbl K NeTy C KOPOTKUM
BEeCEeHHUM ce30HOM. OCHOBHble 0COBEHHOCTN pernoHa: HebonbLLoe KONM4YecTBO aTMOCHEPHbBIX 0CAOKOB,
CUINbHbIE METENW, CyXOCTb BO34yXa M NOYBbI, MHTEHCUBHOE UCMapeHue 1 M3bbITOK NPAMbIX CONHEYHbIX
ny4en. 3uma xonogHas, HO He NpoJomkNTenbLHas. J1IeTo Xapkoe 1 JOCTaTOYHO NPOAOIDKUTENBHOE.

OcCHoBHbIe KnNMMaTU4eckre napamMmeTpbl panoHa paboT NnpuBoaaTcs B Tabnumue Huxke cornacHo CI PK 2.04-
01-2017, TY TWWO A-ST-2008.

Tabnuua 3.1.1.

HauvmeHoBaHuMe napameTpa XapakTepucTtuka

1. CpegHerogoBas Temnepartypa Bo3gyxa +9,4 °C

2. ABCONIOTHBIA MUHMMYM TeMMepaTypbl BO3ayxa -36,2 °C

3. ABCONOTHLIV MakcMmMyM TemnepaTypbl Bo3gyxa +44,7 °C

4. MakcMmanbHas pacyeTHasa Temneparypa +60 °C

5. MuHnmansHas pacyeTHas Temnepartypa -40°C

6. TennoBoe nany4eHne abCcontoTHO YepHOro Tena +75°C

7. CpegHerogoBasi CKOpOCTb BETPa 3a OTONUTENbHbIV Nepuog 5,3 m/cek

8. BeTpoBoit paioH Vi

9. MakcnmanbHasi CKOpoCTb BeTpa 40 m/cek

10. ParioH no rononeay 112

11. HopmaTtuBHas TonwmHa CTEHKU rononeia 5 mm

12. bapomeTpudeckoe faBrneHne 1019,4 rMa

13. MakcumarnbHasa oTHOCUTEeNbHas BAaXHOCTb BO3ayxa 83 %

14. MuHMManbHasa OTHOCUTENbHas BNaXXHOCTb BO3ayxa 40 %

15. N'opoBoe KONMYecTBo 0CaaKoB 200 mm

16. CHeroBol1 paioH I

17. MakcrmarnbHas TomMwuHa CHEXHOro NokpoBa 26 cm

18. HopmatusHas rnybuHa npoMep3aHust rpyHTOB 1,5m

19. KnumaTudecknii panoH ans cTpouTenscTea Ivrs

20. [lopoxkHO-KnumMaTmnyeckas 3oHa V4

21. 3oHa BNaHOCTK 3
MNpumeyaHus:

1. BetpoBoW parioH — V (CI1 PK 2.04.01-2017);

2
3.
4

PanoH no rononeay — Il (CIN PK 2.04.01-2017, A-ST-2008);
Knumatuuecknn parioH gnsi ctpoutenscTtea — VI (CIM PK 2.04.01-2017, A-ST-2008);
HopoxHo-knumatudeckas 3oHa — V (CH PK 3.03-01-2013).
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ABCONTHbLIE OTMETKU B paoHe NMnowaikm U3MeHsITCa OT MUHyC 23,05 4o MuHyc 24,40 M.
ny6uHa 3aneraHusi rpyHTOBbIX BOA4 HaxoamTcea B npegenax 0,8 — 1,0 M OT noOBEPXHOCTU 3eMn.
HopmaTusHas rnybuHa npomep3aHns Ans CYrfMHKOB U MMuH — 1,24 M.

HopmaTuBHas rnybrHa npomep3aHust 4is cynecen U NeckoB MeNKUX U nbineBaTbix — 1,5 M.
3.2. naHupoBOYHbIE pelleHuns

Pa3melleHe NpoekTUpyeEMbIX COOPY>XEHWIA BbIMOSIHEHO B COOTBETCTBUM C TpeboBaHnuamu TY TLWO c
YYETOM CYLLECTBYIOLLEN MH(PPACTPYKTYpPbI, CTPOUTENbHBIX PEKOMEHAaLMI, a Takke cornacHo CH PK 3.01-
03-2011, CIN PK 3.01-103-2012 n gpyrMx OEWUCTBYIOLUX HOPMaTUBHO-TEXHUYECKUX akToB Pecnybnvku
KasaxcTaH.

3.3. OpraHusauus penbeda
BepTukanbHas nnaHvpoBka TEpPpPUTOPUM pelleHa METOAOM OMOPHbIX TOYEK, C Y4eTOM MNPUPOLHbIX

YCNOBWUI, CTPOUTENBHbIX U TEXHONOMMYECKNX TpeboBaHWN.

IMNaHMpoBOYHbIE OTMETKM NPUeraroLLEen TeppUToprm, OTMETKM CYLLEECTBYIOLLUX AOPOT U HYNEBbIE OTMETKU
3anpoeKTUPOBaHHbLIX COOPY>KEHUI YBA3aHbl Mexay cobon.

I'IpM npoeeaeHnn BepTI/IKaJ'IbHOI7I NNaHNPOBKN MPOEKTHbIE OTMETKUN TeppUTOpUN Ha3HaA4YeHbl MCXoaA U3
yCJ'IOBI/IIZ MaKCMMaJibHOIo CoOXpaHeHNA eCTeCTBEHHOIro penbecba.

nOBerHOCTHbIe aTMOCd)eprle CTOKM C nnowagkun CO6I/IpaI'OTCF| B MOHMXEHHbIX MeCTax.

pyHT ANs opraHM3auuMW HacbINU MpegycMaTpyUBaeTcs aBTOMOGWUMbHLIMU NepeBOo3KaMu U3 TPYHTOBbIX
KapbepoB.

Mepen Hayarom CTPOWTENbLCTBA CHadvana BbIMOMHAETCA BepTUKarnbHas MMaHMpoBKa B 4YEPHOBOM
BapuaHTe.

Mocnepytowen opraHmsaumen penbeda npeaycMaTpyMBaeTCsa BbICOTHas YBSA3Ka 3anpOeKTMPOBaHHbIX
COOPYXXEHU N NpuUneraroLemn TeppuTopun.

3.4. WHxeHepHble ceTn

UHxeHepHble ceTn 3anpoeKkTpoBaHbl C y4eTOM B3aVIMHON YBA3KM UX C NPOEKTUPYEMbIMU COOPYXEHUAMMU.
Mpoknagka ceTen npegycMmaTpmMBaeTcs NOA3EMHAsi U Hag3eMHas.

nOD,pOGHO 06 MHXXEHEPHbIX CeTAX CMOTPU COOTBETCTBYIOLLME pa3aesibl.

3.5. TexHUKO-IKOHOMMYECKMe noKasaTenu

Ne HanmeHoBaHue nokasarens En. 3HauyeHue B npoueHTax, %
1 Mnowanb TeppuTopmmn ra 93 100
2 Mnowanb 3acTponkn M2 1942 0,21
3 Mnowaab 6eTOHHbLIX MOKPbLITUI U 2
aBTOMOBUNbHLIX [OPOT M i i
4 | NpOTSHKEHHOCTL OrpaxaeHus nor. m -

4. TEXHOJIOTMYECKAA YACTb

4.1. OO6wwme cBegeHus

3agaven npoekTa sIBNsSieTCA 3aMeHa NoA3eMHbIX TpyOonpoBoAoB HedTM OT Bcex HUTOK (ycTaHoBka 200)
KT oo manudonega MK n ot MK go PMNCH Ha Hapg3eMHble TpybonpoBoabl:

o TpybonpoBoa KOHONLMOHHOW HedTK;
e TpybonpoBoa HEKOHAMLNOHHON HEDTY;
e TpybGonpoBoa BO3BPATHON HEKOHAMLIMOHHON HE(TW.
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Mo TpebosaHuio TLWO 3ameHy aTux TpyboONpOBOAOB HY>KHO BbINOMHUTL 6€3 NPON3BOACTBEHHbIX NOTEPD.
Hanee onvceiBaetcsa Tonbko Ctaamsa 1 no ycTponcTey 3 HOBbIX Haa3eMHbIX HedbTenposogos oT KTJ1-1 go
MaHudonsaa AMK.

4.2. Bpe3ku Tpy6onpoBogoB Ha rpaHuue KTJ1-1 n Ha maundonbae AMK

Ha rpaHvue KTJI-1 u Ha maHudonbgoe OMK, npoektom npeaycMOTpeHO BbINOfMHEHWE BPEe30K Ha
CYLLIECTBYIOLLMX 3aBUXKKaX.

[ns BbinonHeHus Bpe3ok 6e3 ocTaHoBa Ha TpybonpoBO4axX KOHAMLMOHHOW HedTW, yCTaHaBMMBalOTCA
BPEMEHHbIE NMNHUN NEPEMbIYKM OIS NEPEKNoYeHns HeddTN Yepe3 HoBble TPyOOMpoBOAblI KOHOANLMOHHOM
HecpTn. Ha KTJI-1 BpemeHHble NUHUM nepembivkn OyoyT nogkniovatbCsl MOCPEACTBOM  3a[BUKEK,
YCTaHOBJIEHHbIX BO BpeMs kanutanbHoro pemoHTa B 2015 rogy, a Ha IMK BpeMeHHas NTMHUSA nepeMblyKm
OyaeT nogkniYaTbCsl NMOCPEACTBOM 3apaHee YCTaHOBIEHOW 3a4BVDKKON.

Tpy6onpoBoabl HEKOHANLVNOHHON 1 BO3BPATHOW HEKOHAMLMOHHON HEeTH ByAyT NOCTPOEHbI A0 OCHOBHbIX
TOYEK BPEe30K, 3arnyLueHbl ¢ ob6enx KOHLOB U 3aKOHCEPBUPOBaHLI C obecneyeHmemM Nx COXpaHHOCTM Ans
BO3MOXHOr0 Ucnonb3oBaHusa B Oyayuiem. KoHcepBauus OyaeT npoBegeHa MocpeacTBOM 3anofiHEHUS
TpyOONpOBOAOB a30TOM.

4.3. WcxopgHble AaHHbIe U onpeaerieHUe pa3MepoB HOBLIX TpPyGonpoBoaoB

[ns BbINONMHEHUSA ’MOPABIIMYECKUX PACYETOB UCMONb30BaNMch criegyolme faHHble AN KOHAWLMOHHON
HedTH:

Tabnuua 4.3.1.

MapameTpbi Eq. am. YcT.200/ YcT.200/
KTin1.1 KT 1.2
PacyeTHas npon3BoguTENbHOCTb M3y 500 500
PaGoyasa Temnepatypa C 60-65 60-65
Paboyee naBnexHvne bap un36. 3-55 3-5.5

[ns BbINONHEHMSA rMAPaBINYECKMX PAcYETOB NCMOMNb30BaNM1Ch CreayLmne JaHHble A1S HEKOHONULNOHHOM
HedTu:

Tabnuua 4.3.2.

MapameTpbi En. nawm. YcT.200/ Yer.200/
KTin1.1 KT 1.2
Pac4yeTHas npon3BoANTENBHOCTb M3/ 500 500
Pa6ouas Temnepartypa °Cc 60-65 60-65
Paboyee pnasnexHune bap 136. 3-55 3-5.5

[ns BbINOMHEHWS] TMAPABNMYECKMX PacHEeTOB MCMONb30BanvChb Crneaylolme OaHHble Afsi BO3BPaTHOM
HEKOHOMLMOHHOW HedTu.

Tabnuua 4.3.3.

MapameTpsbl EaQ. usm. Ot Hacoca G-41 Ha PINCH
PacyeTHas npon3BoguTENbHOCTb M3y 300
Pa6Goyas Temnepatypa C 50
Paboyee naBnexHune bap un36. 6-10

TexHonornyeckne gaHHble 1 coctas HedTH Bbin NpegocTasneH TLUO.

CornacHo BbINOMHEHHbIM TMAPABINYECKUM pacyeTaM U MPOEKTHOMY pelleHuto, TpebyeTcs M3MEeHUTb
pa3mepbl HEKOTOPbIX CYLLECTBYOLLMX TPYOONPOBOAOB.

Tabnuua 4.3.4.
KoHanunoHHasa HehTb
p Pa3smep Pa3smep HoBOWM
acnonoxeHue MUHUN 9
CYLEeCTBYHOLLEN IMHUN JNINHUMK
Ot KT/ 1.1 go coeamHenua ¢ KTJ1 1.2 328 mm (~12") 12"
Ot KTN 1.2 go coeamHenuna ¢ KTJ11.1 328 mm (~12") 12"
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KongnunoHHas HethTb

PacnonoxeHue nnHumn

Pa3mep

Pasmep HoBOM

PacnonoxeHue nnHumn

CYLEeCTBYHOLLEN JIMHUN JIVHUK
Ot coeguHenus KTJ 1.1 ¢ KTJ1 1.2 go MK 530-720 mm (~20-30") 16"
Bxog OMK 24" 24"
HekoHgnunoHHasa HePTb
Pasmep Pasmep HoBOM

CYLEeCTBYHOLLEN JIMHUN JIVHUK
Ot KTI 1.1 po coeanHenus ¢ KTJ1 1.2 328 mm (~12") 12"
Ot KTI 1.2 po coeauHenus c KTJ1 1.1 328 mm (~12") 12"
Ot coeguHenusa KTJ1 1.1 ¢ KTJ1 1.2 go AMK 426 mm (~16”) 12"

Bo3Bpat HEKOHANLIMOHHOW HedTH

P Pasmep Pasmep HoBOM
acnonoxeHue NMHUN o
cyliecTByHoLWen NMHUU NIUHUMK
Ot KTJ1 1.1 go coeamHerms ¢ KT11 1.2 328 mm (~127) 10"
Ot KTJ1 1.2 go coeamHerus ¢ KTI1 1.1 328 mm (~127) 10"
Ot coeguHenusa KTJ1 1.1 ¢ KTJ1 1.2 go AMK 426 mm (~16”) 10"

[MpoekToM NpegycmaTpmBaeTcs TENNON30nauns Bcex TpybonposogoB KOHAULMOHHON HETH.

5. TPYBONPOBOAHAA YACTb

5.1.

O61bem npoeKkTMpoBaHUA No TpybonpoBoaam

MpoekToM NpPeayCMOTPEHO CTPOMTENbCTBO 3 HOBbIX HaA3eMHbIX TPyOOMpOBOOOB Ansl  3aMeHbl
CYLLIECTBYIOLLMX NoA3eMHbIx Tpybonposogos HedpTn ot KTJ1 1.1 n KTJ1 1.2 go maHudonbaa OMK.

Mo TpeboBaHuio TLLUO 3ameHy aTnx TpybonpoBOAOB HY>XHO BbINMOJTHNTE 6€3 NPON3BOACTBEHHbLIX MOTEPD.

B pamkax gaHHoro npoekta no Ctaamun 1 npeaycMoTpeHbl crieaytoLlee:

YcTponcTBo HagsemHoro TpybonpoBoaa 1 kKateropmm KOHAMLWMOHHON HEOTU ONMHON 622 M, U3 HUX:
38 M ¢ ycnosHbIM guameTtpom 24 aronmos (Jy 600 mm), 378 M ¢ ycrioBHbIM AMamMeTpoMm 16 OonmoB
(dy 400 mm), 206 m c ycnoBHbiM anameTtpom 12 aronmos (Oy 300 mm), ot Bpe3ok Ha KTJ1 1.1 n
KT 1.2 go maHugonsga AMK.

YCTPOWCTBO y4yacTka Hag3emMHoro Tpybonposoga 1 KaTteropum HEKOHAMUMOHHOM HedTU ONIMHON
610 M C MakcMManbHbIM YCnoBHbIM AnameTpom 12 atorimos (dy 300 mm) ot KTJ1 1.1 n KTI 1.2 go
MaHudonsaa AMK.

YCTpPONCTBO yyacTka Haa3eMHoro Tpybonpoeoaa 1 kaTeropumn Bo3BpaTa HEKOHAMLMOHHON HedDTH
AnuHon 620 M ¢ MakcMManbHbIM yCrnoBHbIM Anametpom 10 aronmos (dy 250 mm) ot KTJT 1.1 u KTH
1.2 po maHudonsaa AMK.

YCTpOMCTBO BpeMEHHOW BarnacHom nuHumu gnmHon 100 M ¢ ycrnoBHbIM gunameTpom 10 groriMoB
(Oy 300 mm) Ha KTJT 1.1 n KTJT 1.2 oT cywecTByOLWUX NIMHWUIA K HOBbIM, A11S1 NepeHanpaBeHns
MOTOKa BO BpPeMs NepeknioyeHnii 6e3 notepy Npov3BOACTBa.

YCTPONCTBO BpEMEHHOW BannacHom NMHUN AnnHOM 60 M ¢ MakCMMarbHbIM YCIIOBHBbIM AMaMeETPOM
16 gronmos (dy 400 mm) Ha yyacTke maHudonbsga MK oT cyLecTByOLWUX NMUHUA K HOBbBIM, OIS
nepeHanpasneHnsi NOTOKa BO BpeMsi NepekntoyeHnin 6e3 notepu NnpomMssoacTaa.

BbiBegeHue 13 akcnnyataumm cyLlecTByoLen Haa3eMHON NIMHUU KOHOMLMOHHOW HedTn ANUHON
okono 100 m, n3 HUx 5 m ¢ ycnoBHelM guametpom 24 arovimoB (Oy 600 mm), 15 M ¢ ycnoBHbIM
anameTtpom 16 gronmos (Oy 400 mm), 80 m ¢ ycnoHbIM gnametpom 10 agrorimos (dy 300 mm) Ha
KTI 1.1 n KTJ1 1.2 n manudonbga AMK, nx yactnyHas odncTka n YacTUYHbIA AEMOHTaX B MecTax
BPE3OK.

BbiBegeHne u3 akcnnyatauumn CyLlecTBYHOLWEN Haa3eMHOW NUHUM HEKOHOAMLUMOHHOW HedpTn U
BO3BpaTa HEKOHAMLMOHHON HETM ONMHON OKoMNo 156 M, U3 HUX 5 M C yCroBHbIM guameTpom 16
arorimos (Oy 400 mm), 141 m ¢ ycnoBHbiM gnametpoM 12 grovmos (dy 300 mm), 10 M € yCNoBHbIM
anameTtpom 10 gronmos (Qdy 250 mm) Ha KTJT 1.1 1 KTJ1 1.2 n manncponea MK, nx yactmyHas
OYUCTKA N YACTUYHBIN EMOHTaX B MEeCTax BPe3okK.

YcTaHoBKa COOTBETCTBYHOLLMX NNaTdopM 0BCNy>XMBaHUSA 1 3anopHON apmaTtypbl Tpy6onpoBoAoB
B MecTax, rge ato TpebyeTcs.

TpybonpoBoabl HEKOHANLMOHHOW U BO3BPAaTHOWM HEKOHAULMOHHOM HedhTn ByayT NOCTPOEHbI A0 OCHOBHbIX
TOYEK BPE30K, TEMNNoM3oNMpoBaHbl, 3arfylweHbsl ¢ 060Mx KOHUOB M 3akoHcepBupoBaHbl. KoHcepBaums
OyaeT npoBedeHa NOCPeACTBOM 3anofHeHNs1 TPybonpoBO4OB a30TOM.
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TexHonoruveckme napameTpbl TPy6oNpoBOAOB NpMBEAEHbI HUXE:

Ta6nuua 5.2.1. Paboyvas n pacuyeTHasa Temnepartypa

Tov60npoBOaL! PaGouasn Pac4yeTHas Temneparypa, °C
Py poBoA TeMmnepartypa, °C MwuH. Makc.
KoHAnunoHHasn HedTb 60-65 5 145
Tabnuua 5.2.2. Paboyee u pacyeTHoe faBneHue
Tpy6onposoas! Pabouee gaBneHwue, PacuyeTHoe
pyoonp 6ap u306. AaBneHue, 6ap n36.
KoHOUUWOHHas HedTb 3-55 10

5.3. BbIGop Tpacchkl TpybonposoaoB

Tpacca Tpybonpoeoga ot KTI1 1.1 u KTJ1 1.2 go maHudonbga OMK Obina onpegeneHa ¢ y4eTom
TpeboBanus P[] 38.13.004-86, CI PK 3.05-103-2014, CH 527-80. O6wwas Tpacca TpybonpoBoaa nokasaHa
Ha yepTexe X-000-L-5091. Mpu BbIGOpe onTumansHow Tpacchl Tpyb6onpoBOAOB yUUTLIBANUCH Ceayowme
KpUTEpUM:

CyuiecTBytoLLee NONOXEHNe, Hannyne AOCTYMHbIX Y4acTKOB AN NPOKnaakn TpybonpoBoaos;

OI'ITVIMVI3aLI,I/IF| Konn4yecrtBa Mmatepunaros;

B0o3MOXHOCTb NCMONb30BaHUS CYLLECTBYIOLLMX KOPMOOPOB TpybonpoBoaoB.;

OcyulecTBneHne cTponTerbHbIX paboT 6e3 ocTaHoBa CyLLECTBYHOLNX TPyOONPOBOAOB;

CHwXeHne nepeceyeHnii C CyLLEeCTBYHOLLMMN KOMMYHUKALUAMU U 30aHUSIMU 80 MUHUMYMA;

ObGecneveHne [OCTAaTOMHOIO MPOCTpaHCTBA ANA  npoBedeHus OecnpensiTCTBEHHOro U

Ge3onacHoOro MoHTaxa v ganbHenwero obcnyxmnsaHmsa TpybonpoBoaoB.;

¢ MvHumanbHoe paccTosiHMe OT 3eMnu OO0 Hu3a TpyO npuHumanocb 2,2 M ans obecneyeHus
cBoboAHOro Npoxoga nepcoHana;

e TpeboBaHus k 3aBogckon n TpybonpoBogHOM kKOMNOHOBKe cornacHo TY TLO L-ST-2008;

e [wubkocTb TpybonpoBoaa M komneHcaums gedopmaLuii Ha OCHOBE pacyeTa Harpy3ok u aHanusa

HanpskKeHun.

MpenmyLLecTBEHHO Tpacca HOBbLIX TPyOOMNPOBOAOB BbINOSIHEHA HAA3EMHO Ha CTanbHbIX OMnopax,
acTakagax u OeTOHHLIX NeXHAX. B HEKOTOpbIX MecTax, rae He ABNSIETCA BO3MOXHbIM YCTAaHOBUTbL HOBbIE
onopsbl, OyayT MCrnonb3oBaHbl CyLleCTBYOLWME 3cTakagbl. [na onpegeneHust Tpaccbl TpybGoNpoBOAOB
MCMNOMb30Banuchb pesynbTaTbl TONOrpaduyeckmx uabickaHui, BbinonHeHHbIX TOO «Bbekcon CepBuces» B
2012, 2013 1 2015 rr., a Takke ObINO NPOBEAEHO NCCeA0BaHNE MOWaaKN.

5.4. Martepmanbl gnsa Tpy6onpoBoAOB M 3anopHasi apmartypa

Mop6op matepuanos ang TpyoonNpoBOAOB OCYLLECTBIIEH COMNAcHO knaccudukaumm matepuanos TY TLWO
PIM-SU-5112-TCO.

Ona TpybonpoBodoB TpaHCMOPTUMPOBKM KOHOWMUMOHHBIX TexHonormdeckmx yrrnesogopogos (PHC)
MCnonb30BaHbl Knaccbl maTepmanos D14D, 150H01, 150H21 n 150K21, 1O ecTb maTtepuansl Tpyb,
duUTUHroB, dnaHues U TpyOHOW apMaTypbl NPUHATLI U3 YrIepoancTon cTtanu, cepTudmumpoBaHHON no
NACE MRO0175, npegHasHa4YeHHOW NS aKCnnyaTaumMm B CEPHUCTBLIX W LWEMOYHbLIX Cpedax v B parioHax ¢
HU3KOW TeMNepaTypon okpyxatLlen cpegpl (LTCS). Mpunyck Ha koppo3uto cocTaensieT 3 MM, TpebyeTcs
nocnecsapo4vHasi TepmoobpaboTka cornacHo TY TLLO.

[ns Tpy6onpoBoAoB TPAHCMOPTUPOBKN HEKOHOULMOHHBLIX (CEPHUCTLIX) TEXHONMOMMYECKNX YINEeBOLOPOOOB
(PHC) ucnonb3oBaHbl knaccbl matepuanoB 150K01 n 150K21, To ectb matepuansl Tpyb, pUTUHIOB,
dnaHueB 1 TpyOHOW apMaTypbl MPUHATbI U3 YrepoaucTon ctanu, cepTuduuyuposaHHon no NACE
MRO0175, npegHasHa4yeHHOW ONsi SKCMnyaTauum CEPHUCTLIX U LENOYHbIX Cpedax U B panioHax C HU3KOW
TemnepaTtypor okpyxawwern cpeabl (LTCS). lNpunyck Ha Koppo3uio cocTaBnsietr 3 MM, Tpebyetcs
nocrieceapoyvHas TepmoobpaboTtka cornacHo TY TLLO.

B pamkax npoekta B OCHOBHOM UCMOSb3YHOTCA KIIMHOBLIE (driaHLEBbIE 3aABMXKKKM, NnogobpaHHblie no TY
TWO PIM-SU-5112-TCO. Y4yacTku pasmelleHUs 3anopHoW apmaTtypbl BblOpaHbl B COOTBETCTBUM C
TpebosaHnsmm ASME B31.4, P[] 38.13.004-86 n CH 527-80. ApmaTtypa TpybonpoBoaoB u ee obss3ska
OyoyT pasmMelleHbl HagsemHo. [ns goctyna K 3arnopHOW apmaTtype npeayCMOTpeHbl MoLwaiku
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obcnyxmnBaHna 1 nepexogHble MOCTUKM B MecTax, rae 9To Heobxoaumo, cornacHo pekomeHgaumam CH
527-80, TY TWO L-ST-2025 1 "PykoBoacTsa no TexHuke 6esonacHocTh npu npoektuposanHun” TLO.

5.5. BbIOOp TONWMHBLI CTEHKK TPyObOonpoBOoaoOB

TonwmHa cTeHkn TpybonpoBoaoB BeibpaHa Ha OCHOBE AaHHbIX kraccoB matepuanos TY TWO PIM-SU-
5112-TCO — 150H21 n 150K21, cooTBeTcTBylOMX Knaccy pgaerneHuss 150 ans TpybonpoBodoB ¢
MaKcuMarbHbIM pacyeTHbiM AaBreHnem 18.3 Gap u3b. gaBneHus (npu TemnepaTtype 38 °C). Takke
TONLWMHA CTEHOK Obina noarBepXXaeHa pacyeToM Harpy3oK U aHanu3oM HanpsbkeHWn, CMOTpUTe pasgen
6.6.

5.6. PacueT Tpy6onpoBOAOB U aHanNu3 HanpsikeHUn

[Ona obecneyeHnss rmbkocTn TpybONPOBOAOB, a Tawkke Ans pacyeTra QyHOAMEHTOB OMop U
MEeTanmnoKOHCTPYKLUUIA Obin BbINOMHEH pacyeT Harpy3ok TpybonpoBOAOB W aHanuM3 HanpshKeHun ¢
ncnonb3oBaHMeM nporpaMmmHoro naketa Caesar Il Bepcusa 5.30.02.

PacueT Harpy3ok TpybonpoBoAOB 1M aHanNn3 HanpsPKEHU NPOBEAEH ANs CNeayoLnX MOMEHTOB:

o OnpepeneHne MUHMMAaNbLHOrO PAcCTOSHUA MEXAY onopamMu TPyGoNpPOBOAOB C yHETOM PasfMyHbIX
ycnoBun: nycras Tpyba, 3anonHeHHas Bogon Tpyba.

e Pacuer HanpskeHur TpyboONpoOBOOOB: OMNpeAeneHne KpUTEPUEB pacyveTa HanpshkeHun u
npeaBapuUTEnbHbIA pacyeT NPOAONbHBIX CMeLLeHWI / cxxaTui TpybonpoBoaa, nog BO3AeNCTBUEM
TemnepaTypbl BHYTPEHHEN W BHELWHeW cpefbl; onpegeneHve peleHun Ans orpaHuyveHust
CMeLLeHW TpybonpoBOAOB M YCTAHOBKU aHKEPHbIX OMOP, KOMMNEHCAaTOPOB.

e [lpoBepka cCLEHapWeB HaMpsPKEHHOrO COCTOSHWS TpybonpoBoOooB Npu  MMOpPaBIIMYECKOM
UCNbITaHMKM U NPY BBOAE B 3KCMMyaTauuto.

e  AHanu3 Harpy3ok Ha TpybonpoBoabl: BETPOBLIX HArPy30K, HAarpy3kn OT CHEXHOIO NMOKPOBa.

5.7. Onopbl Tpy6onpoBoaoB 1 TPYyOHbIe 3cTakaAbl

B kauecTtBe onop TpybonpoBoaoOB MCNOMb30BaHblI CTaH4APTU3MPOBaHHbIE onopbl cornacHo TY TLO L-ST-
6077. Nonbop onop ocyLecTBIEH cornacHo TpeboBaHMAM AaHHbIX TY 1 pe3ynbTaToB pacdeTa Harpysok
TpyOONPOBOAOB 1 aHaNU3a HanpsPKEHWI.

HoBble y4acTku TpyOOMpOBOAOB Ha CyLLECTBYIOLLMX 3CTakadax MPOSioXKeHbl Ha TeX e MecTax, rae
OEMOHTUPYIOTCS CyLlecTByloLWMe. HoBble onopbl pacnofnoXeHbl U nogobpaHbl Tak YToObl MUHUMKU3NPOBaTL
HarpyskMm u ycunusi, cosgaBaeMble HOBbIMW TpyOOMpOBOAaMM Ha CyLliecTBylowmne TpybonpoBoabl M
acTakagpl.

HoBble TpyOHble acTakadbl paccyMTaHbl Ha Harpysky OT Beca 3arnofiHeHHbIX TpybonpoBoaoB ¢
TensounsonsiumMen, CHEroBbIX, BETPOBbLIX HArPYy30K 1 HArpy30K, BO3HUKAOLMX OT HaMNpPsXKEHHOIO COCTOSIHUSA
TpybonpoBoaoB..

5.8. Mokpacka, 3allUTHOE NOKPbITUE TPy6oNnpoBOAOB
Ona sawuTtel TpyGOMpPOBOAOB OT BHELUHEN KOppo3uM MpedyCcMOTPEHa OKpacka HOBbIX HaA3eMHbIX

Tpybonposogos cornacHo TY TWO COM-SU-5191.

CornacHo TpeboBaHMsIM, U30NIMPOBaHHbIE TPyOoNpoBOAbl C TemnepaTtypon pabouen cpeapl go 205 °C
OKpaLLMBalTCS B 2 CINOS TOHKOMIEHOYHbBIM 3MOKCUOHBIM MOKPLITUEM (CMCTEMA MoKpbITMA “12.17).

HeunsonupoBaHHble TpybonpoBoabl ¢ pabouer TemnepaTypon o 93 °C u onopbl TpybonpoBoaos
OKpalLmBatoTCa B Tpu crnos — 1 croil camooTBepxAarlleecs HeopraHMyeckoe LUUHKOCOAepKallee
NMoKpbITUE — Pa3BOAMMOE PacTBOPUTENEM, 2 CIOW MPOMEXYTOYHOE 3MOKCMAHOE MOKPbITUE U 3 Crow —
anudartnyeckuin nonuypeTtaH (cuctema nokpbitna “3.1%).

BHyTpeHHee 3almnTHOE NoKpbITME TPYOONPOBOAOB HE NPEAYCMOTPEHO.
5.9. Wsonsauua Tpy6onpoBoaoB
B npoekte npepycmoTpeHa wmsonsumsi TpybonpoeogoB cornacHo TY TWO IRM-SU-1381. TonwwmHa

nsonsuum obycnosreHa AvameTpom TpyGonpoBoda M paGodyelt TemnepaTypoil cpedbl U COCTaBnseT,
cornacHo Tabnuue:
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Ta6nuua 5.9.1.

OuameTtp Tpyb6onpoBoaa PacyeTHas Temnepartypa, °C TonwmHa nsonsuum
ot 6” go 10” OT1 51 go 100 50 mm
ot 12" po 16” OT1 51 go 100 60 Mmm
o1 18" po 24" Ot 51 go 100 70 Mm
MpumeyaHue: ” — AonM.

[ns nsonsuumn TpybonpoBoaoB AnaMeTpom Ao 24” NCnonb3yeTcs MruHepansHas Bata BbICOKOW NIIOTHOCTK
100-120 kr/m2,

5.10. Bpes3ku B cywecTByloLmMe Tpy6onpoBoabl

Bpe3|<|/| B CyLieCTByHOLLINne CUCTEMbI pr60ﬂpOBOﬂ,OB 6y,EI,yT BbINOJTHATLCA NpenmMyLiecTBeHHO nocpencTtsoM
CbJ'IaHLI,eBOFO coegnHeHnAa B TeX MecTax, rge BO3MOXHa M3ondAuna noTtoka nocpencTtBOM NepeKkpbiTuA
CyWeCTBYHOLNMX KInanaHoB N JpeHaXa TNINHUK, T. €. UX onycTtoweHna no BO3SMOXHOCTW.

Ha yyactkax TpyGonpoBOAOB, rae HEBO3MOXHA WU3OMALMS MOTOKA, BLIMOMHATCA XOMOAHbIe BPE3Ku, C
obecrneyeHemM COOTBETCTBYIOLMX Ge30MacHbIX NpoLeayp no CBapke.

Knaccbl matepuanos, npegycMoTtpeHHble TY TLWO PIM-SU-5112-TCO, ncnosb3ytoTcst TONbKO 4S5 BPe30K
npy HEO6XOAUMOCTU CBaPHbLIX PaboT Ha CyLLEeCTBYOLWMX NMMHUAX. [N HOBLIX IMHUA HAAMNEXUT NPUMEHSTb
Knaccbl MaTepuanos, npegycmoTpeHHbie TY TWO PIM-SU-5112-TCO.

Bce Bpe3ku OOMmKHbI BbINOMHATHCS B COOTBETCTBMU € TpeboBaHuamu TY TLUO L-ST-2014.
5.11. CBapka, MeToabl KOHTPONA CBapHbIX COeANHEHUN

CBapka 1 HepaspyLualrLmMin KOHTporb TpybonpoBogoB npoBoasTcs B coootBeTcTBum ¢ TY TLWO W-ST-
2000 n W-ST-2025, B KOTOpbIX yKasbliBatoTcsi TpeboBaHMs K cBapo4HOMY obopyaoBaHuIo, npouenypa
CcBapku Tpyb, ncnbiTaHe CBapHbIX COEAUHEHUI, NCMONb3yeMble MaTtepuarnsl, TpeboBaHMS K TEPMUYECKON
obpaboTke OO0 M nocne npoBedeHust paboT. Ons cBapkum TpybOMpOBOAOB M3 YriepoaucTon cTamu
nucrnonb3yetcss MeTod [AYyroBOW CBapky MeTannuyeckum (NnaBsWMMCsl) MOKPbITbIM - 3NEKTPOAOM.
Tepmunyeckas obpaboTka meTanna NpoBoANTCS A0 NPOBEAEHNst CBapOYHbIX paboT, B COOTBETCTBUM C TY
TWO W-ST-2025 mn CIM PK 3.05-103-2014. lNpoBepka pe3ynbTaToOB CBApO4YHOro npouecca Tpyb u
apmMaTypbl OCYLLECTBMASIETCA C MOMOLLb0 METOOOB HepaspyLlaloLero KOHTPONA M MCCnedoBaHus
MEXaHM4YEeCKOM MNPOYHOCTM CBapPHbIX CoeauHeHui. [lpouedypa KOHTPONS KaydecTBa CBApPHbIX CTbIKOB
O0JDKHA COOTBETCTBOBaThb TpeboBaHMsIM, NpMBELEHHBIM B CTpouTenbHoOM ctaHgapte APl 1104, pasgen 6
nTY TWO.

Kaxgbin WOB JOMmKeH ObiTb MPOKOHTPONMPOBaH (OU3NYECKMMU MeTodaMm KOHTpons B obbemax,
ykasdaHHbIX B TY TLO Ha Tpy6bl n TpeboBaHusax CI1 PK 3.05-103-2014. B Tex cnyyasix, korga reomeTpus
Tpy® He nos3BomnsieT NPMMEeHWUTb pagunorpaduyecknii MeToA KOHTPOMS CTbIKOB, Afsi KOHTPOSSA CTbIKOBbIX
CBapHbIX COEAMHEHUI UCNOMNb3YeTCH YNbTPa3ByKOBOW MeTO KOHTPOSS.

Ta6bnuua 5.11.1.

Knacc MMN/NBK O61bLeMHbIN Nenbimanme
TY TWO matepuan | NoBepxHocC | paguorpacgpuye ncTo
. TBepAaocTU
a ™ CKUWN KOHTpOIb

PIM-SU-5112-TCO 150H01 5% SW 5% HeT HeT
PIM-SU-5112-TCO 150K01 100% SW 100% aa na
PIM-SU-5112-TCO D14D 5% SW 5% HeT HeT
PIM-SU-5112-TCO 150H21 5% SW 5% HeT HeT
PIM-SU-5112-TCO 150K21 100%SW 100% aa na

5.12. UcnbiTaHmne TpybonpoBoaoB

[MpoekTomM NpegyCMOTPEHO NpoBeAeHNEe MMOpPaBINYECKNX UCMbITAHUIM, B COOTBETCTBUM C TpeboBaHUAMU
APl RP1110 «PekomeHngyemas npakTuka ucnbliTaHun TpybonpoBOOOB AMS XUOKWUX YrneBodOpOAoB Ha
repmeTU4HoCTb 1 npodHocTb» 1 CI PK 3.05-103-2014. Bece TpybonpoBoabl u TpybHas 06BsA3ka nognexat
rmapaBnMyeckoMy UCMNbITAHMIO, OYUCTKE, NPOAYBKE M UHCNEKLUW, COrMAacHO TEXHUYECKUM TpeboBaHUSaM
TWO X-000-L-PRO-0001 «[MMpouenypa npoBefeHust rMapoCTaTUYECKOro WCMbITaHMsS TpyOONpOBOAHOM
cuctembl», TY TWHO Ha MoOHTax u ucnbiTaHue L-ST-2007, TY TWO Ha XUMUYECKYIO OUYUCTKY
TpybGonpoBooB 13 yrnepogucTon ctanu L-ST-2013, a takke TY TLWO W-ST-2000 n W-ST-2025.
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Bce TpyGonpoBoabl n TpybHasi ob6Bsizka AOMKHA NPONTWU FMAPaBNNYECKOE WUCMbITaHME C OaBfeHUEM,
paBHbIM Ha 1.5 pacdeTHoro gasneHus B cootsetcTeun ¢ ASME B 31.3.

Mepen Ha4anom UCMbITaHWS BCS cUcTeMa TpyGonpoBoAOB M TPYGHOM 06BA3KM OOMKHA ObITb OYMLLiEeHa OT
rpsisn, Mycopa 1 MHOPOAHbIX Ten. TpybHasa o6BaA3ka AofkHa GbiTh 3arnyLleHa ¢ UCToNb30BaHUeM FyxXmx
dnaHues, coeguHeHus ana KUMuA gomkHbl BbITb 3aKpbiThl 3arnyLlkamy U pe3bboBbIMK NPOGKaMu.
KnanaHa perynatopbl OaBneHUsi, TepMokapmaHbl, (UnbTpbl U Apyroe obopydoBaHue He crnocoGHoe
BblAepXXaTb OaBlieHWe r’MapPOUCTIbITaHMS OOMKHO ObiTb yAaneHo U 3aMeHeHO Ha BpeMeHHble TpyOHble
yanbl. HeobxoauMo npedycMOTpeTb Hamnuyne BpPeMeHHbIX onop Ans noadepXkaHus obopydoBaHusl U
Tpy6onpoBOAOB BO BpeMsi 'MapouChbITaHus, rae 3To Heobxoaumo.

Ons cTpaBnvMBaHWs BO3dyXxa W >XWAKOCTM B TpybonpoBogax W TpybHOW 06BSA3Ke WCNOMb30BaHbI
BO3QYLUHVKN WU ApeHax, COOTBETCTBEHHO MpedyCMOTPEHHblE MPOEKTOM Ha BbICOKMX W HU3KMX TOYKax
TpyOHOWM 0BBA3KN.

Boga ons rmapaBnnyeckoro MCnbiITaHUsA OOMMKHa OblTb YMCTOM M HE AOMXKHa codepxaTb NMOCTOPOHHMX
BELLECTB 1 B3BELUEHHbIX TBepabIx dpakuuin. CogepxaHne xnopuaos B BoAe He AOMMKHO npesbiwaTs S50
yacTterh Ha MuUnnMoH. MuHumanbHasa TemnepaTtypa BoAbl ANs UChbITaHua AorkHa 6bite 10 °C. Ecnin
UCnblTaHUA MNPOBOASATCA B 3UMHee Bpems TpebyeTca npoBedeHue cneumarnbHbiX MeponpuaTui ans
yCTpaHeHWs1 BO3MOXXHOCTU NPOMep3aHns BoAbI.

Mpu npoBefeHWUM TMAPOUCNLITAHUS HapallyBaHWe OABMNEHUS OOMKHO NMPOWUCXOAUTb CO CKOPOCTbIO He
Gonee 5 Gap (436.) B MUHYTY. [JOCTUrHyTOE MUCMbITaTeNlbHOE [ABIIEHVE BbIOEPXKMBAETCA B TEYEHWe
BPEMEHW, JOCTATOYHOrO Ans TOoro, 4tobbl BCe MexaHW4eckue HanpshkeHuss B TpybonpoBofe Mormu
BbIPDOBHSITbCS, @ TaKKe A0 TEX NOp, Noka Bce coeanHeHus (pe3bboBble, CBapeHHbIe BpacTpyb unm BCTbIK,
¢hnaHueBble) He ByayT NPOBEPEHLI HA NMPEAMET HanUYKs yTevek, Ho He MeHee 10 MUHYT.

Mo okoHYaHUM MCMbITaHUS Boda OoMkHa ObITb yaaneHa, a TpybHas cucteMa gorkHa bblTb OpeHnpoBaHa
1 ocylleHa.

5.13. [JeMOHTax 4yacTeM CyLecTBYHOLUX TPy6onpoBoaoB

Hebonbline yactu cywecTtsyowmx Tpybonposogos 6yayT AEMOHTUPOBAHbI ANsS OCYLLECTBIEHNS BPEe30K
nyTem BHECeHUs Mmoandmrkaumi B CyLLecTByoLme Tpybonposoabl, a Takke ans obecnevyeHns cBob6oaHOro
MecTa Ans YCTaHOBKM HOBbIX TpybonpoBogoB. HagsemHble 4acTu  CywecTBYHOLWMX MNOA3EMHbIX
Tpybonposoaos 6yayT oTpesaHbl, a NoA3eMHble YacTu ByayT BpeMeHHO 3afenaHbl 6eToHHOW Npobkor Ans
OyayLUMX OEMOHTaXHbIX paboT. OCHOBHOWM AeMOHTaX CYLLEeCTBYIOLMX TPYOONpoBOAHBIX NMHUW HE BXOAUT
B AaHHbIN 06bem paborT.

5.14. MepexoAabl Yepe3 aBTOMOOUIbHbIE Npoe3abl

TpybonpoBoapl, nepecekalLme rpaBuiHbie U BHYTPU3ABOACKME Mpoe3fbl, NPOMOXEeHbl Ha BbICOKUX
onopax (MocTax) Haga 4oporaMu, MUHMMarbHOE PacCTOsiHUE OT HU3a TPyObl M NPONETHOro CTPOEHNS A0
BEpxa JopOoru NpuHATO 6 M.

Mepexoabl TpybonposBoaoB Yepes aBTOMOBUIIbHbBIE AOPOrY BbINOMHEHbI FNaBHbIM o6pasom nog yrrom 90°,
HO He MeHee 60°.

6. CTPOUTENNIbHAA YACTb

6.1. OO6wue cBegeHun

[NpoekToM NpenyCMOTPEHO CTPOUTENBCTBO CBaMHbIX (PYHOAMEHTOB, OTAESIbHO CTOAWMUX PyHOAMEHTOB
nog metannuyeckue TpyOHble onopbl, PyHAAMEHTOB MOL OMOpbl TPyOONPOBOAOB, Xerne300eTOHHbIX
TPpYOHbIX OMnop (nexHewn), PyHOAMEHTOB MEPEXOLHOr0 MOCTUKA, MeTanfMyYecKnx KOHCTPYKUMA Ons
obecneyeHns nepexona Yepes aBTOMOOUIbHbBIE OPOrM ANS NOCneayoLLen YCTaHOBKN HOBbIX HAA43€MHbIX
Tpybonposogos 24", 16", 12", 10" ot KT/l 1.1 n KTJ 1.2 go maHudonbaga OMK, oToensHo croswmx
MeTannmMyeckmx onop, NEPEXOLHOr0 MOCTMKA, METANNTMYECKNX KabenbHbIX acTakag,.

Mpn npoektnpoBaHuu ucnonb3oBaHbl TY TLO A-ST-2008, maTepuansl Tonorpadmyeckux MU3blCKaHWUIA
nnowagku, BoinonHeHHbix TOO bekcon CepBucua.
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6.2. 3emnsHble paboTbl

Bcs nnowagb, Haxogsiwasics B npefenax rpaHul CTPoOUTenbCTBa, AOMKHa ObiTb ouuMlieHa OT BCeX
MaTepuanoB, HAXOASLMXCA HA eCTECTBEHHOM YPOBHE MOYBbI UNK Bbile Hero. Noanexalue yaaneHuto
MaTepumanbl BKMOYaT MyCcop U pacTUTENbHOCTD.

MogroToBka y4acTKOB K CTPOMTENLCTBY OCyLlecTBnsieTcs cornacHo Tpeboeanuam CI PK EN
1997:2007/2011, CH PK 3.01-03-2011 n CIN PK 3.01-103-2012.

Mon BbleMKoW rpyHTa criegyeT NOHUMAaThb 3eMnsaHble paboTbl B MoOOM MaTepuane ¢ npoBedeHneM, no
Mepe HeoGXOAMMOCTW, PbITbsl C MPUMeHeHueM dpesbl, PbIXIEHWUs, MOrpy3kn, NEpeBO3kM U yaaneHus
mMaTepuarnoB, HaXOOALMXCA HWKE YPOBHSI BEPXHEro Crosi MoYBbl, C LENbilo AOCTUXKEHUS YKa3aHHbIX Ha
YepTexax ypoBHew. lNepebop rpyHTa HWXe MPOEKTHbIX OTMETOK 3anoXeHus PyHOameHTOB M ApYrux
NOA3EMHbIX COOPYXXEeHWUW He gonyckaeTtcs. Cny4yariHble MecTHble nepebopbl AOMKHbI ObiTh 3acbkinaHbl U
YMNOTHEHDI.

Bbolemka rpyHTa nog dyHoameHTbl ocywlecTBndetca B cootBeTcTBuM C¢ Tpebosanmsmm CI1 PK EN
1997:2007/2011 v TY TWO CIV-SU-581-TCO.

Bo Bcex koTrnoBaHax AOMKHO OblTb obecnevyeHo OTCyTCTBUE cTosiYen BoAbl C TEM, YTOObI COOpYyXeHnda
BO3BOOUITNCb B CYyXUX YCIOBUAX. C aTton uenbto 1 ans yoaneHunda BoAbl cnenyeTt Ucnofib3oBaTb HACOChI U
OTHOCsALeeCda K HUM 060pyﬂ,OBaHVIe. Cpe,D,CTBa BOOOOTIIMBA HE OOJIXHbl OKa3blBaTb He6naroanﬂTHoe
BIlMMAHNE Ha [pyrne COOpPYyXeHUA Wi KOHCTPYKUUK, unn Ha Kakme-nubo CyxXme y4acTKu nnowanku.
OTCTOMHMKN OOIMKHbI pacnofiaratbCA BHE TEPPUTOPUN MOCTOAHHDBIX coopy>KeH|/||7|.

B kayecTtBe CTPOUTEJIbHOINoO HacCbIMHOINo rpyHTa MUCNosib3yeTcA OT60prII7I martepuarn, I'IOJ'Iy‘-IGHHbII?I npu
BblEMKE TPYyHTa, HE cop,ep>|<au.|,m7| OpraHn4ecknx rIunH, nblfin, MATKMX WU HenpurogHbiX Matepunasos,
KPYynHbIX KOMKOB, BaJlyHOB Ui mycopa, n He ﬂO,ElBepraIOU.J,I/IVICﬂ BCNy4YnBaHUIO.

CTpouTenbHbIA HacbiNHOW MaTepuan AOSMKEH COOTBETCTBOBATL CTaHAapTaMm S-ST-6002-01, S-ST-6002-
02 n TpeboBaHmam FOCT 25100-2020.

OcHoBaHusA nogroTaBnMBalTCA M 3acbiMalTcs B COOTBETCTBUM C TpeboBaHusamu CI1 PK EN
1997:2007/2011.

YnnoTtHeHne nponssBoanTcs B cooTBeTcTBUM € TpebosaHuamu CI PK EN 1997:2007/2011.
6.3. ®yHAAMEHTbI

lMpoekTomM NpegycmMaTpuBaeTCs CTPOUTENBCTBO CreayoLmx hyHAaMEHTOB:

OTaenbHO cTosWMe PyHAAMEHTbI No4 MeTannmyeckue TpyGHble onopsbl;
dyHaameHTbl Nog TPyOHbIX GalMakoB;

YKenesobeToHHble TpyOHbIE ONOpPbI (NEXHN);

CgaliHble byHOaMeHThbl Mo MeTannuyeckne TpybHble acTakaabl;
dyHOaMEHThI NepPexoaHOro MOCTUKa.

Mpu paspaboTke GbINY NPUHATLI crieayoLiMe pyKoBoasiLLME NMPUHLMMbI:

e  [IOMONHUTENBHOE yaenbHOe AaBMneHne nog noAoLWBOW NPOEKTUPYEMbIX (PyHAAMEHTOB HE [OIMKHO
npesbiwatb 50 kH/m?;

e noTeHuManbHas rnybvHa npomepsaHus rpyHTa — o 1,5 M HuxKe ypoBHS 3eMnu;

e OypoHabuBHbIE CBan U3 MOHOSMMTHOrO XenesobeToHa gnametpom 650mm, ¢ paboyen rnybuHon
3anoxeHusa 11 m;

e (pyHAamMeHTbl HA eCTECTBEHHOM OCHOBaHMW 3aKnagbiBaloTcs Ha rnyobuHy He meHee 400 MM Huxe
NNaHMPOBOYHOrO YPOBHS 3emnu. Mog dyHAaMeHTbl HA €CTECTBEHHOM OCHOBaHWUM BbIMOJSHAETCS
MOACHINKa M3 HenpoMep3alwLero matepuana [o rnybuHbel Kak MuHuMyM 1,5 M Huxe
NNaHNPOBOYHOIO YPOBHS 3E€MIU C LIENbO YMEHbLLEHUS] BO3OENCTBUS CUIT MOPO3HOIO NMyYeHNsI.

KopposnoHHas 3awmuTta 6eTOHHbIX KOHCTPYKUUIN, HaXOASaLWMXCA HUXKE YPOBHSA FpyHTa npegycMmoTpeHa 3
cnosiMm MoaMdULMPOBaHHOW MONTMMEPHO CUHTETUYECKOW CMObl HA BUTYMHO-Kay4yKOBOW OCHOBE 0bLLen
TOMLLUMHOM CMosi He MeHee 1 MM CO CrneyLLMMK XapakTepucTukamm:

Temnepartypa skcnnyatauun: ot -30 go +100 °C;

OJHOKOMIMOHEHTHBIN;

oobecneunsaeT H6eCLUOBHYI0, BOOO- U MapoHENpPoHULaemMyo MmemobpaHy;
YCTOMYMB K XMMUKaTaM 1 COnsim.
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Bce HapyxHble noBepxHocTy BeToHa chyHAameHToB Ha 150 MM Huke 1 Ha 300 MM BbiLe MIAHNUPOBOYHOM
OTMETKM 3eMnM MOKPbIBATCA 2 CrOSMW  CBETMO-CePOM  3MOKCUAHOW Kpacku CO  crneayowmmm
XapakTepucTukamu:

L] ﬂBYXKOMHOHEHTHbIVI, HETOKCUYHbIN;
. yCTOVI‘-IVIB K XUMUYECKN aKTUBHbIM BeLleCTBaM.

6.3.1 ®dyHAaMeHTbl No4 MeTarJiIn4yeckme TPyOHbIe onopbl

OtpenbHO cTosiWwMe dyHOAMEHTbl Mog MeTannuyeckne TpybHble onopbl — cTonbByaroro Tuna,
npeaBapuUTeNbHOrO M3roTOBMEeHus, pasmepamu B nnaHe: 2,4 *3,4 m; 1,3*1,3 m; 1,3*1,9 ™M, rnybuHa
3anoxeHus nogowsbl He MeHee 1,5 M. MaTepuan dyHOameHTOB — cynbdaTocTorknin 6eToH knacca
C20/25, no mopo3socTorkocTn knacca F200, no BogoHenpoHuuaemoctn W6, apMmnpyeTcsi KapkacoMm 13
OAMHOYHBIX apMaTypHbIX cTepxHen knacca A400, no NTOCT 34028-2016 gnametpom 8, 10, 12, 16 mm.
KpenneHne metannuyecknx TpyOHbIX ONOP OCYLLECTBNAETCS C MOMOLLBIO aHKEePHbIX 60nNToB 3-ro TMna.
Moa nogoweon yHAaMEHTOB NpeaycMaTpmMBaeTcs:

e V30MSALUMOHHbLIN crnon — nonuaTtuneHoBas nneHka 250 mkm, FTOCT 10354-82;

e 0OeToHHas nogrotoBka U3 6eToHa knacca C12/15, TonwmHon 100 Mm;

®  YMMNOTHEHHbLIN FPYHT.

6.3.2 ®dyHAaMeHTbl ANA TPYOHbIX 6alMaKkoB

OtpenbHo cTosiwme dyHAaMeHTbl Ans onupaHusa TpybonpoBogoB — CToNG4atoro u MNAMTHOrO Tvna,
npeaBapuUTENbHOrO U3roTOBMNEHWS, pasMmepamu B nnaHe: 3,2*1,8 m; 1,3*1,3 M, rmybuHa 3anoxeHus
nogowsbl 1,5 m un 0,4m. MaTtepnan cdyHoameHTOB — cynbdatoctonkmm 6eToH knacca C20/25, no
Mopo3ocTonkocTu knacca F200, no BogoHenpoHuuaemoctn W6, apMupyeTcsi KapkacoM U3 OL4MHOYHbIX
apMaTypHbIX cTepxHen knacca A400, no TOCT 34028-2016 pguametpom 8, 10, 12 mm. YcTaHoBka
Tpy6onpoBOAHbBIX ONOP OCYLLECTBIIAETCA HA 3aKnagHble AeTanm ¢ ONOPHOW NNAacTUHOW U3 JIMCTOBOW CTarnu,
npeaycMoTpeHHble B Terne hyHOaMEHTOB.
Moa nogowBon oyHaameHTa npegycMaTpuBaeTes:

e V30MSALUMOHHbLIN cron — nonuaTuneHoBasi nneHka 250 mkm, FTOCT 10354-82;

e DeToHHasi nogrotoBka ns 6etoHa knacca C12/15, TonwwmHon 100 mm ansa pyHaamMeToB € rnyounHON

3anoxeHus 1,5 m, u TonwmHon 50 mm ansa pyHaameHToB ¢ rnyouHon 3anoxenus 0,4 wm;

e necyaHo-webeHoyHasa nogywka 300 mm (Tonbko Ana yHOAMEHTOB MAUTHOIO TUNA);

e reoTeKkCTunb (TONbKO Ans dyHAAMEHTOB NAUTHOrO TUNA);

e  YNIOTHEHHBIN FPYHT.

6.3.3 )Kene3o6eTOHHble TPYOGHbLIe ONopbI (NeXKHK)

JIeXXHn BbINOMHEHbI B BWAE TFOPU3OHTANIBHO PACTONOXEHHbBIX, HU3KMX OMOp ANS YKNagku Ha HUX
TpybonpoBogos, pa3mepamu B nnaHe 1,2*3,0 m. MnybuHa 3anoxeHus cocTtaBnset 0,4 M. Martepuan
dyHOameHTOB — cynbdaTocTomkmi 6eToH knacca C20/25 no moposocTorikocTn knacca F200, no
BoAoOHenpoHuuaemoctn W6, apmMupyeTcsi KapkacoMm W3 OTAenbHbIX CTexHen knacca A400, no TOCT
34028-2016 guametpom 12 mm. [nsa onmpaHua TpybonpoBO4OB NpeayCMOTPEHbl 3aknagHble AeTanu C
OMOPHOW NNAcTUHOM U3 NINCTOBOM CTanu.

MNoa nogowwBon hyHaamMeHTa npeaycmaTpuBaeTcs:

M30NSALMOHHBLIN Cron — nonuatuneHoas nneHka 250 mkm, FTOCT 10354-82;

6eToHHas nogroToBka u3 6eToHa knacca C12/15, TonwmHom 50 mm;

necyaHo-wwebeHo4yHast nogywka 300 mwm;

reOTEeKCTUMb;

YNNOTHEHHBIN FPYHT.

JlexxHn pana  yknagkM  aHKepHbIX TpyOONpoOBOAHbLIX OMOP BbIMNOMHEHbI B BUAE FOPU3OHTaNbHO
pacnonoXeHHbIX (OyHAAMEHTOB rIyO0KOro 3anoxeHusi, pasamepamu nogoLwsbl B nnaHe 2,4*3,0 m. [ny6uHa
3anoxeHus cocraensiet 2,61 M. Matepnan dyHOamMeHToOB — cynbdaTocTonknin 6eToH knacca C20/25,
apMupyeTcs Kapkacom M3 oTAenbHbIX cTexHeln knacca A400, no MOCT 34028-2016 anameTpom 12 mm.
[ns onmpaHua TpybonNpoBOAOB NpPedyCMOTPEHbI 3aknagHble AeTanu ¢ ONOpPHOW NAacTUHOW U3 NIMCTOBON
cTanu.
Moa nogowwBon oyHAameHTa npegycMaTpuBaeTcs:

e  V30MALUMOHHbLIN cron — nonuaTuneHoBas nneHka 250 mkm, FTOCT 10354-82;

e DOeTOHHasi noaroToBka U3 6eToHa knacca C12/15, tonwwmHon 100 mm;

®  YNIIOTHEHHBIN FPYHT.
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6.3.4 CgaWHble chyHOaMeHTbI NOA MeTannmyeckme TpyoHble acTakaabl

OcCHOBHbIE NPUHLMMNbI MPOEKTUPOBaHNS CBanHbIX (PyHAAMEHTOB NPUHATLI B cooTBeTCcTBUM ¢ TY TLWO Q-
ST-2019, pasgen 6.

CaalHble byHOamMeHTbl cooTBeTCTBYHOT TpeboBaHusam CIT PK EN 1997:2007/2011, a Takke TY TLWO CIV-
DU-5009-TCO u Q-ST-2021. Tunbl doyHOAMEHTHbIX CBal COOTBETCTBYHOT TpeboBaHusm MOCT 19804-
2012.

Bce (pyHOameHTbl 3anpoeKkTupoBaHbl C Y4ETOM YCTOWYMBOCTU K KOPPO3UMHO-aKTUBHOW cpede rpyHTa,
BCreACTBUE BbICOKOIO COAEpKaHUsA B HeM Cynb(aToB 1 MNOBbILLEHHOW KUCMOTHOCTMU.

CealiHbI (byHOAMEHT acTakag — pocTBepk pasmepamu 3,3*1,3 m nog 2 ceau paboden anuvHom 11 M,
4,3*3,3 m nog 4 ceaun, n 4,4*3,4 m nop 6 cean.

mybuHa 3anoxeHus nogowsbl 1,5 m. MaTtepuan dyHOameHTOB — cynbdaTtocTonkunm 6eToH knacca
C20/25, no mopo3socTonkoctTu knacca F200, no BogoHenpoHuLaemoctn W6, apMupyeTcsi CTepXKHAMU
apmartypbl knacca A400 no FOCT 34028-2016 guameTtpom 8, 12, 16, 20 mm.

Mo nogoLwwBon MOHOIMTHOIO POCTBEPKA NpeaycMaTpmMBaeTCs:

M30NSALMOHHBLIN Cron — nonuatuneHoas nneHka 250 mkm, FTOCT 10354-82;

GeToHHas noaroToBka u3 6etoHa knacca C12/15, TonwwmHon 100 Mm;

necyaHo-webeHoYHas nogyLka 350 mwm;

reoTeKCTUnMb;

YMNOTHEHHbIV FPYHT.

Cau npuHsATbLI 6ypoHabueHbIMK, gruameTpoM 650 mm no FTOCT 19804-2012 obLien onuHom 12 m.

Onsa 3awmTbl cBa OT BO3OENCTBUSA arpecCuBHbIX MPYHTOBLIX BOA Mepen YCTaHOBKOW CBau BbINOSHUTL
aHTUKOPO3WINHYIO 3aLLUTY.

MpenenbHble OTKNOHEHUS OOSMKHbI COOTBETCTBOBATb 3HayeHusM, npuBegeHHsiM B CI1 PK EN
1997:2007/2011.

6.3.5 ®yHaaMeHTbl NepexoaHoro MocTuKa

®PyHOaMeHTbl MEPEXOHOro MOCTUKA — NAIUTHOMO TWNa, NPeABapUTENIbHOINO M3roTOBIIEHMS, pa3mMmepaMun B
nnaxe: 1,2*1,2 m; 1,4*1,4 m ¢ rmybuHon 3anoxexusa nogowsel 0,25 m; 0,6*1,4 M ¢ rMyOGUHON 3anoxeHnst
nogowsbl 0,65 M. Marepman dyHagameHToB — cynbdaTtoctonkmm 6eTtoH knacca C20/25, no
Mopo3ocTonkocTn knacca F200, no BogoHenpoHuuaemoctn W6, apMmupyeTcsl KapkacoM U3 OAMHOYHbIX
apMaTypHbiX cTepxHen knacca A400, no FOCT 34028-2016 pgnametpom 12 mm. Kpennenue
MEeTarnnMyYecknx KOHCTPYKUMA MOCTUKA OCyLlecTBnseTca aHkepHbiMn Gontamm HILTI Ha xumuyeckom
kancyne HIT RE 500.

Mog nogowBon dhyHAamMeHTa npegycmaTpuBaeTcs:

M30NALMOHHBLIN Cron — nonuatuneHoas nneHka 250 mkm, FTOCT 10354-82;

OeToHHas nogrotoBka u3 betoHa knacca C12/15, TonwuHon 50 mm;

nec4aHo-webeHouHas nogywka 300 mMv;

reoTeKCTUMb;

YMNOTHEHHbIV TPYHT.

6.4. MeTannuyeckme KOHCTPYKUUU

B cocTaB KOHCTPYKLWIA MO NPOEKTY BXOOST:

TpyOHble acTakagpl;

OAnHOYHbIE MeTanNMYeckne onopkl;

MepexoaHble MOCTUKM 1 OOCMYXXUBaOLLME NOLWaaKK;
KabenbHble acTakaabl.

TpybHble 1 kabenbHble acTakagbl AOMKHbI ObITb CMOHTMPOBaHbI C MPUMEHEHMEM METaNIOKOHCTPYKLMIA
YTBEPXXAEHHOW MapKu.

B coctaB wucnonb3yembix npocwunenn COPTOBOrO MpoKaTa BXOAAT [OBYTaBpbl, Yrofku, LUBENNepsl,
KBagpaTtHble TpyObl.

MeTannoKOHCTPYKUMM NPEeACTaBnAlT COOON LWTydHble n3genus, n nx cbopka ByaeT BbIMOMHATLCA U3
KOMMEKTYIOLLMX Ha MeCcTe npom3BoacTea pabor.

KoHcTpykuumn n maTepuansl Tpy6onpoBoaHbIX 1 kabenbHbIX acTakag cootsetcTaytoT TY TLWO CIV-SU-398-
TCO, n cooTBETCTBYOLUM HOpMaM 1 ctaHgapTam PK.

C6op Harpy3ok Ha CTpouTelNbHblE KOHCTPYKUMM npousBegeH B cootBetctBuM co CI1 PK EN
1991:2002/2011 n TY TWO CIV-DU-5009-TCO.

PacueT KOHCTpYKUUI BbINOMHSAMNCA B nporpaMmmHom komnnekce BENTLEY STAAD.Pro V8i. Npoussoauncsa
noabop M nNpoBepka CEeYEHUN IMEMEHTOB KOHCTPYKLWA MO MepBOM M BTOPOW rpynnam npegaenbHbiX
COCTOSAHUMN.
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Pacuet KOHCTpyKuMi npousBogurnics B cooTBeTcTBUM C TpebosaHuamu EN 1993.Espokog 3.
MpoekTnupoBaHue cTanbHbIX KOHCTPYKLUUNA.

BTopocTteneHHble TpyOHblE OMOpbI 3aNpPOEKTMPOBaHbLI Ha BOCNPUSTUE (DAKTUYECKOW pacHETHOM Harpysku
oT TpybonpoBoga (ucxogs M3 Toro, YTo Tpyda 3anofiHeHa BOAOW C y4ETOM BO3HMKHOBEHMWSI CUIM TPEHWUS,
BO3HMKaOLLMX U3-3a TeMnepaTypHbIX Aecdopmaumii).

Bce koHCTpykuum wn maTepuanbl cootBeTcTBytoT TY TLWO CIV-SU-398-TCO M COOTBETCTBYIOLLMM
HOPMaTUBHO-TEXHUYECKNM AOKyMeHTaMm PK.

MaTtepuanb! CTanbHbIX KOHCTPYKUMIA U UX Mapkm cooTBeTcTBYOT TpeboBaHuam TOCT 380-2005, TOCT
27772-2015 n CIN PK EN 1993:2007/2011 v obecneunBatoT criegyowme pyHKUMOHaNbHbIE BO3MOXHOCTH:

e [Ina BCeX HeCyWUX MeEeTannMyeckmx KOHCTpyKuun, cornacHo TY TWO CIV-SU-398-TCO,
ucnone3dyetca Mapka C345-3 ¢ MUHMManNbHOW rapaHTMPOBaHHOM MNPOAOSLHON BEMNUYUHON
yaapHon BaskocTu no Wapnu pasHyto 34 [x/cm? npu TemnepaTtype -40 °C.

e [InAa BCcex BTOPOCTEMEHHBLIX METANIMYECKUX KOHCTPYKUUIA (NEeCTHUUbBI, MOPYYHU W Apyrue
3MNEeMEHTbI, NOABEPKEHHbIE HE3HAYUTENbHBIM Harpy3skam), cornacHo TY TWO CIV-SU-398-TCO,
ucnone3aytotca mapkm C285 n C345-3 ¢ MMHUMManNbHOWM rapaHTUPOBAHHOW NPOAOSIbHOW BEMMYNHON
yaapHon BaskocTtu no Wapnu pasHyto 29 hx/cm? npu Temnepatype -20 °C.

[ns Bcex COeOuHEHUN KapKacCHbIX KOHCTPYKUMI WUCMOMb3YHTCH BbICOKOMPOYHble 6onTbl Mapku 8.8
cornacHo NOCT ISO 898-1-2014 c rankamm knacca 8 ansg 60nToB C NOKpackon unu ravkamum knacca 10
Ans oumHkoBaHHbIX 6onToB cornacHo TOCT ISO 898-1-2014. Paamepbl 1 06Lue xapakTepuctukmn 60nTos
cooteeTcTBYIOT TOCT 22356-77* n TOCT 7798-70 unu akBMBaneHTHbIM CTaH4apTaMm.

KoHCTpyKUuusa coeguHeHnn cooTBeTcTByeT HopMmaTuBHbIM TpeboBaHuam CIT PK EN 1993:2007/2011.
lMocne n3roToBneHns Bce NOBEPXHOCTU CTarbHbIX KOHCTPYKLMIA AOMKHbI ObITb OYMLLEHBI MECKOCTPYNHBIM
METOLOM, OrpyHTOBaHbI U oKpalleHbl cornacHo TY TWO COM-SU-4743-TCO, COM-SU-5191-TCO.

[Ona Bcex cBapHbIX COeAMHEHUI MPOBOAATCHA WCMbITAHUSA MO HepaspyLualolWweMy KOHTPOM CBapHbIX
COeANHEHUI rOTOBbLIX METanfoOKOHCTPYKLMNIA,

HesaBncMMO OT TMNa LWBOB M XapaKTEPUCTMKN YCITOBUI UX IKCMIyaTaLlumn, CBapHble LBbI, NOABEP)KEHHbIE
TSKENbIM Harpy3kam U pacrofnoXeHHble MeXay CTanbHbIMWA 3NIEMEHTaMu, KPUTUYECKM BaXKHbIMU AN
o6LLelt LLeNOCTHOCTUN KOHCTPYKLUMKM, noanexar ob6s3aTenbHoMy KOHTporo no | metoay, cornacHo TY CIV-
SU-398-TCO:

e CBapHble LBbI HECYLLNX COEOMHEHUI KOMOHH C rMaBHbIMK 6ankamu;

e CaapHble LWBbl 6a3 KOSOHH;

e CBapHble LWBbI CBA3EW MEXAY KONTIOHHAMU;

e CBapHble LWBbI HECYLLMX COEQUHEHUI MeXay rMaBHbIMK Gankamu.

CBapHble LWBbI, NOABEPXEHHble Harpy3kaMm YMEepeHHOW WHTEHCUBHOCTU W PAaCMOfIOXKEHHbIE MexXay
CTanbHbIMU 3fIEMEHTAMU, HE CYLLECTBEHHO BaXHbIMU Ans obLen LenoCTHOCTN KOHCTPYKUMK, nognexat
obsizaTenbHOMY KoHTporto no Il metogy, cornacHo TY CIV-SU-398-TCO:

e CBapHble LUBbl CBSA3EW, BCMOMOraternbHbIX M BTOPOCTEMEHHbIX KOHCTPYKUMIM (nogkockl, pebpa
XKEeCTKOCTN);

e CBapHble LWBbI OANHOYHbIX OMOP.

CBapHble LWBbI, NOABEPXEHHbIE HE3HAYNTENBHbLIM Harpy3kam, nognexar 06a3arenbHoMy KOHTposto no
meTopny, cornacHo TY CIV-SU-398-TCO:

e CBapHble LWBbI MOPYYHEN, NECTHUL, — CTPEMSHOK, MapLUEBbIX NECTHUL,, HacTuna nona.

6.4.1 TpyOHble acTakagbl

KonoHHa — npokaTHbIi aByTaBp 25K2 no CTO ACYM 20-93, knacc ctanu C345-3 TOCT 19281-2014.
naBHble NpofonbHble Bankm actakag — npokaTHbin asyTasp 402 no CTO ACYM 20-93, knacc ctanu
C345-3. MNponeTbl 6anok coctasnsaoT 3, 9, 12 m.

[MmaBHble nonepeyHble 6anku actakag — npokatHbin asyTaBp 20K2 no CTO ACYM 20-93, knacc ctanm
C345-3. Pasmep actakaj B NonepeyHoM HanpaseHumn B nraHe 2 M.

["Opn3oHTanbHbIE CBA3U NPUHATBLI M3 paBHOMOMOYHOro yronka 75x5 FOCT 8509-93, BepTuKanbHble CBA3N
— kBagpaTHble Tpyobl 80x5, 100x6 TOCT 30245-2012.

6.4.2 OpuHOYHbLIE MeTansiM4yeckme onopbl

KonoHHa — npokaTHbIr AByTaBp 25K2 no CTO ACHM 20-93, knacc ctanu C345-3 TOCT 19281-2014.
Banku TpyGHbIX onop — npokaTHbIi AByTaBp 25K2, 30LL2. NponeTbl 6anok coctasnstoT 3,2, 2,2, 3,3, 3,0,
3,7 M.

6.4.3 [epexoAHble MOCTUKM U NNOLWAAKN OGCIYXKUBaHNA

Hecylwmne anemeHTbl KOHCTPYKUMM BbINOMHEHbI M3 npokaTtHoro weennepa Ne20 TOCT 8240-97, cranb
knacca C345-3, TOCT 27772-2015. lNokpbITe NOBEPXHOCTEN AN Npoxoda MepcoHana BbIMOMIHEHO U3
peleTtyactoro Hactuna 30x5. OrpaxaeHue n nepuna BbiNonHeHbl n3 Tpyd 42x3,5 FTOCT 8732-78, yronok
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pasHomnonoyHbii 70x6 TOCT 8509-93, cranb nonocosas 100x6 MOCT 103-2006, ctanb knacca C285,
FOCT 27772-2015.

6.4.4 KabenbHble 3cTakagbl

KonoHHa — npokatHbin weennep Ne20 TOCT 8240-97, ctanb knacca C345-3, TOCT 27772-2015.
MpoponbHble Ganku acTakag - npokaTHeIn AByTaBp 2562 no CTO ACYM 20-93, knacc ctann C345-3.
MponeTkl 6anok coctaenstoT 4, 6, 7, 8, 9m.

MonepeyHble Ganku actakag - npokaTHbIn Wweennep Ne16 FTOCT 8240-97, ctanb knacca C345-3.
BepTurkanbHbie nogkockl - kBagpaTHble Tpybbl 80x5 TOCT 30245-2012, ctanb knacca C345-3.

7. OPTAHU3ALUNA CTPOUTEJIbCTBA

MpooomkuTenbHOCTL  CTpoUTENbCTBaA cocTaenseT 13 mecsaua, BKAOYas  NPOAOIHKUTENBHOCTL
noarotoBuTensbHoOro nepuoda (1 mecsau). B noarotoButenbHbIN Nepuo BedeTcs O03HaKoMIeHue co
CTPOUTENbHON MIIOLWAAKOW, CYLLECTBYHOLMM COCTOSIHMEM OObEKTa, COrnacoBbIBalOTCA 0ObEMbI,
TEeXHOMorMyeckas nocregoBaTenbHOCTb BeAeHnst paboT, CPOKU BbIMOSTHEHUS CTPOUTENBHO-MOHTaXHbIX
paboT, yCnoBus MOAKMHOYEHUS BPEMEHHBLIX CETEN BOAOCHaOXEHWsl, aNEKTPOCHAOXeHUs, opraHusauus
KOMMITEKTHON 1 NepBOOYEpPEefHON MOCTaBKM 06OpyaOBaHUS U MaTepuanos, NepeBo30K, CKNaaMpoBaHUs
rPy30B N NepeaBUKEHUs1 CTPOMTENBHOW TEXHUKM MO TEPPUTOPMM MPEAnpUSTUS, a Takke pasmelleHue
BPEMEHHbIX 34aHWN N COOPYXEHUA U UCMONb30BaHWUSA ANS HYXO CTPOUTENbCTBA AEWCTBYIOLWLMX OOPOT,
30aHUA M NoMeLLeHWA. Takke A0MKHO BbITb NPeayCMOTPEHO criegytoLuee:

e CKMagMpoBaHWE W XpaHeHWe maTepuanoB U U3Jenuii B COOTBETCTBUMM C TpeboBaHusAMU
cTanAapToB, TY Ha 3Tn maTtepuarnbl 1 U3genus;

e  MEeponpusaTUS MO OrPaHMYEHUIO OBWKEHUS] TpaHCNopTa, N3BMEHEHUIO ABWXKeHUS TpaHcnopTa. [o
Hayana npousBoAcTBa paboT HeoOXOAMMO OCYLLEeCTBUTb MOArOTOBKY MMOLWAAKW, YCTAHOBUTb
BPEMEHHbIE OrpaxaeHusi CTPOMNMoWaaKk, YCTaHOBUTE BPEMEHHbIE NEepeaBUKHbIE MOOWbHbIE
Tpennepsbl, B KOTOpPbIX ByayT pasmMellaTtbcs nonesble 0h1Chl, yCTaHOBUTL KOHTENHEPLI Ansi cbopa
mMycopa u buotyaneTbl. [poxnBaHne N NUTaHMe CTPOUTENBHOrO MepcoHana nNpegycMoOTPeEHO B
BaxToBOM nocernke. ObecneunTb nnowagky BpPEMEHHbIMU WHXEHEPHbIMU KOMMYHMKaLUAMMU:
BOOONPOBOA, TenedoHM3auusi, 3dneKkTpocHabxeHne, BOOOOTBEOEHWE JIMBHEBbIX CTOKOB.
OpraHu3oBaTb NMOWAAKU A58 CKNaanpoBaHMsA KOHCTPYKUMI U MaTeprarnos nNyTeM MiaHUpOBKU U1
YNNOTHEHMS [pyHTa rpaBMeM C obecneyeHvem BPEMEHHOro OTBoAA MOBEPXHOCTHBLIX BOA.
HoctaButb Ha nnowagky Heobxoaumble MaTepuarnbl, KOHCTPYKUMW, MEXaHU3Mbl U CBapO4HOE
obopynoBaHne. CMOHTMPOBaTb HapyXXHOE OCBELLEHVWEe CTPOUTENbHOWM NMowagkn. YCTaHOBUTb
CUTHamnbHblE OrPaxXdeHUs OrnacHbIX 30H, BbLINOMHUTL  MEPONPUATUSA  MPOTUBOMOXaPHON
6e30nacHOCTM, 1 NO OXpaHe OKpyXatoLLien cpeapl.

CrtpoutensctBo bygeT npoBoautbcs B 1 CMeHy C Bble3goM paboTHUKOB B konunyectBe 50 yenoBek Ha
MECTO NpoBeAEHMS CTPOUTENBHBLIX paboT. [NepcoHan aAnst BegeHnsi CTpouTenbHbIX paboT Byaet BpeMeHHO
NpoXMBaTb U MUTATbCA B CYLLECTBYKOLLEM BaxTOBOM nocernke. [Ons pacdeta obbema X03AWCTBEHHO-
NMMTHLEBOrO BOAOMOTPEONEHNs ANs HYXO CTPOUTENbHOrO MnepcoHana npuHsaTa Hopma 25 n/cyt Ha 1
yernoeeka (CIT PK 4.01-101-2012). B nepuog npoBeaeHust CTPOUTENbHbBIX paboT NMTLEBYO BOAy OyayT
nNpvBo3nTb B 10-NUTPOBLIX KaHUCTPax. KayecTBo NUTLEBON BOAbI AOIMKHO COOTBETCTBOBATL TpeboBaHNSAM
CT PKTOCT P 51232-2003 «Boga. Obwue TpeboBaHus k opraHnsaumm 1 METogamM KOHTPOSS KavyecTBay,
CT PK 1432 — 2005 r. «Bogpbl nuTbeBble, pacacoBaHHbIE B €MKOCTU, BKIIOYas NPUPOAHbIE MUHEpParibHble
N nuTbeBble cTonoBble. OBLMe TexHUYeckue ycroBusi», a Takke TpebosaHuam CaHuTapHbIx [Mpasun
«CaHutapHo-anugemuonorudyeckne TpeboBaHMs K BOOOWUCTOMHMKAM, MecTaM Boposabopa ans
XO3ANCTBEHHO-MUTLEBBLIX LENen, XO3aNCTBEHHO-NMUTLEBOMY BOAOCHaGXEHWI0 U MecTam  KyrbTypHO-
ObITOBOrO BOAOMNONB30BaHUSA M 6Ge30MacHOCTM BOAHbIX OOBEKTOBY», YTBEPXOEHbI MOCTAaHOBMEHUEM
MpasuTtenbcTBa Pecny6nukn KazaxcraH ot 18 siHBapsi 2012 r. Ne104 ¢ uameHeHnsiM1 1 JONONHEHUSIMU MO
cocTosiHuio Ha 29.03.2013 r. MycTble kKaHUCTpbl ByAyT 0OMeHNBaTbLCS Ha 3anofHEHHbIE.

[nsa ecTecTBEHHbIX HYX4 PabOTHMKOB NNaHMpyeTCcs ycTaHOBKA OMOTyaneToB B KONMMYECTBE 3 €4MHUL B
HenocpeAcTBeHHOW 6nmM3ocTM OT MecTa npoBedeHus pabot Ha Tepputopumn TLWO. Ob6pasyowmecs
ObITOBbIE CTOYHbIE BOAbI OT OWOTyaneTtoB OyayT BbIBO3UTbLCHA CMELABTOMALUMHAMW HA OYUCTHbIE
coopyxeHusi Hoeble KOC, no cornacoBaHuto ¢ otgenom Akonormm TLWO un ¢ pykoBogutensamm o0beKkToB
OYMCTHBIX COOPYXKEHUN.

8. OXPAHA OKPYXXAIOLLEW CPEQbI

Pasgen 6ynet paspaboTtaH ApyruMm nogpsigyvMkoM, MMELMM COOTBETCTBYIOLLYHO NULIEH3MI0 B obracTu
oXpaHbl OKpY>KatoLLel cpebl, Ha OCHOBE NPEAOCTaBNEHHbIX MPOEKTHBLIX AaHHbIX.
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9. MEPONPUATUA NO TEXHUKE BE3OINMACHOCTH

MpuHnmas Bo BHMMaHue TpeboBaHus TLLO u MNocyaapctBeHHbIx KoHTponupytowmx OpraHoB Pecny6nvku
KasaxctaH B obnactn OxpaHbl Tpyda u TexHuks BesonacHocTu, B AaHHOM MPOEKTe NpedyCMOTPEHbI
crnegylowmne UHXEHEepPHO-TEXHMYECKMEe pelleHnss no obecnedveHno 6e30nacHOCTM  OnepaTMBHOIO
nepcoHana v npeaynpexaeHnio pUCKoB 340POBbS ANS HEro:

e BeCb oOnepaTuMBHbIM nepcoHan 6ygetr obecnevyeH cpeacTBamMy WHAMBWAOYANbHOW 3awmTbl —
3almUTHOM 00YBbIO, O4KaMK, NepyaTkamu, nbire3awmuTHbIMM MackamMu 1 Kackamy B Te4eHue BCero
BpemeHun paboTbi;

e [OXapHbIN CTEHA CO BCEM HEOOXOAMMbIM NOXapHBIM 060pYAOBaHMEM;

e cucTema 3a3eMIIeHNst BCEro anekTpoobopyaoBaHus.

lMpn npomsBoACTBE CTPOUTENBbHO-MOHTaXHbIX paboT Heobxooumo PpyKOBOACTBOBATbLCA W CTPOrO
BbINOMNHATE ykasaHusa CH PK 1.03-00-2022 n CH PK 1.03-05-2011.

[Mpn opraHusaumn CTpOMTENbHOW NIOLWAaAKK, pa3MeLLleHun ydyacTkoB paboT, paboumx MecT, npoes3nos
MaLLMH 1 TPaHCMOPTHBLIX CpeacTB, NPOXOA0B ANA MoAen criefyeT ykasaTb OnacHbIe 30HbI.

OnacHble 30Hbl AOMXHbI BbITb 0603Ha4YeHbI 3Hakamn 6e30MNacHOCTU 1 HAAMUCAMU YCTaHOBMNEHHOW (POPMBbI.
Ha rpaHuue onacHbIX 30H CTaBAT BPEMEHHbIE 3alLMTHbIE OrpaXKaeHus.

TexHONorM4yecknii NPoLLECC CTPOUTENBLCTBA HE CBSI3aH C MPMMEHEHEM UM BbIAENEHNEM arpeCCUBHbIX NO
OTHOLLUEHMIO K CTPOUTENbHBIM KOHCTPYKLMSIM NPOAYKTOB.

Bce npuHATbIE TEXHUYECKMEe pelleHus No opraHu3aumm 6esonacHor paboTbl 3anpPOeKTUPOBaHHbLIX
coopyxeHu obecneunBaloT 6e3aBapuiiHyo paboTy B paboyem pexume.

9.1. OpraHusauusa pa6ot

Opranusaumss paboTbl MO oxpaHe Tpyda OpraHW3oBaHa B COOTBETCTBUM C 3aKOHOAATENbHbIMUA W
obLerocyaapCTBEHHbIMM HOPMATUBHLIMK JOKYMeHTaMmu Pecnybnukn KasaxcrtaH, a Takke JOKyMeHTaMu
Komnanum TLLO B obnactu oxpaHbl Tpyaa.
OBsa3aHHOCTN M OTBETCTBEHHOCTb 3a peanu3auunio (OyHKUUA ynpaBneHus OXpaHon Tpyda, pelleHus
TEXHUYECKUX, TEXHOIOMMYECKUX WM OpraHM3auuoHHbIX BOMPOCOB MO OXpaHe Tpyaa BoO3naralTcs Ha
PYKOBOACTBO, PYKOBOAWTENEWN CNyX, B COOTBETCTBMU C MONOXeHWeM 06 00s3aHHOCTAX, MpaBax W
OTBETCTBEHHOCTU PYKOBOASALLMX U MHXEHEPHO-TEXHNYECKUX PAOOTHUKOB OpraHmM3auum, pa3paboTaHHbIM 1
YyTBEPXXAEHHBIM B YCTAHOBIIEHHOM NOpsiAKe PYKOBOACTBOM MpeanpusTms.
OpraH13aumoHHyto, TeXHUYeckyto paboTy, obecneyeHne BbINOMHEHUA MEPONPUATUA MO oxpaHe Tpyaa
OCYLLECTBMSAT cneumanucTbl No 6€30nacHOCTU 1 OXpaHe TpyAaa.
OCHOBHbIM MPUHLMNOM AeATenbHOCTM B 06nacTv oxpaHbl Tpyga BCEX YPOBHEW ynpaBneHus sBhsieTcs
npu3HaHe n obecnevyeHne npuopuTeTa XU3HU U 300POBbS PabOTHUKOB MO OTHOLLEHUIO K pe3yrbTatamM
NPON3BOACTBEHHON AEATENBHOCTH.
OCHOBHbIMX HanpaBfeHUAMM peanu3auumn KoMnekca opraHuM3auMOHHO-TEXHUYECKUX MEPONPUATUIA Mo
OXpaHe TpyAa Ha BCeX YPOBHSAX NPOU3BOACTBA ABMSOTCS:

e 0bOyyeHue nepcoHana npasunam 6e3onacHoOCTU Tpyaa;
obecneyeHne GesonacHom aKcnyaTaumm NpoM3BOACTBEHHOINO 060PYA0OBaHUS;
obecneyeHne 6e30MacHOCTM NPOU3BOACTBEHHbIX NMPOLIECCOB;
obecneyeHre 6e3o0nacHOCTV NPOU3BOACTBEHHbIX 30aHNUIN N COOPYXKEHWUI;
HOpManu3aunsi CaHUTapHO-ObITOBbLIX YCIIOBUIA TPyAa;
obecneyeHne onepaTMBHOIO NepcoHana cpeacTBamMmu NHAMBUAYaNbHOW 3aLUMUThI;
CaHMUTapHO-OLITOBOE OOCNYyXMBaHME ONepaTUBHOIO NepcoHana;
obecneyeHne onTMMarnbHbIX PEXUMOB Tpyada U 0TAbIXa;
nevyebHo-NpodmnakTnyeckoe obcnyxmBaHme onepaTMBHOrO NepPCoHana;

e nponaraHga 6e3onacHOCTM K OXpaHbl Tpyaa.
Cneumnanuctel no 6e3onacHOCT 1 OXpaHe TPpyAa OCYLLECTBIIAOT KOHTPOIb 3a:

e £e30MacHOCTbI0 TEXHOMOMMYECKUX NPOLLECCOB U NPOM3BOACTBEHHOrO 060PYAOBaHUS;

e  BbINOSIHEHMEM MpaBWf, YCTAHOBMEHHbIX B pamkax [Monutukm TLWO, n cooTBeTCTBYHOLIMNX
rocyaapCTBEHHbIX HOPM, NPaBWsl, MHCTPYKLMIA NO OXpaHe Tpyda U NpOn3BOACTBEHHOW CaHUTapum
nepcoHanom npeanpuaTus;

e oOpraHusaumen obyyeHusl, NPOBEPKON 3HAHWI U aTTecTaumen paboymx, NHXEHEPHO-TEXHUYECKNX
pabOTHUKOB M Cry)XaLux, crneumManucToB no 6€30nacHOCTU N OXpaHe TPyAa;

e CBOEBpPEMEHHbIM MPOBEAEHMEM COOTBETCTBYIOLUMMK ChRyxOamu WCMbITAHUA U TEXHUYECKOro
OCBMAETENLCTBOBAHMS, annapaToB, KOTMOB, paboTalowux nog AaBreHueM, rpy3onogbeMHbIX
MEXaHW3MOB, KOHTPOSbHbIX NPUOOPOB, MNOANEXalWnX NEepUoOaUYECKUM  UCMbITAHUSM U
OCBVAETENLCTBOBAHMIO,

e COCTOSHMEM MpefoXpaHUTENbHbIX MpUCNOCOBNeHnn, OnoKMpYLWMX YCTPOMCTB U OPYrnx
TEXHUYECKNX CpeacTB Be3onacHoCcTu;
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° nposegeHnem MepOI'IpI/IFlTVIIZ Nno COo3aaHUI0 3400POBbLIX U ©e3onacHbIx yCﬂOBI/II?I Tpyaa.
Bce NPOEKTHbIE peLleHnA HanpaBlieHbl Ha obecneyeHne 6J'IarOI'IpI/IF|THbIX n 6e3onacHbIX yCJ'IOBI/Il‘/'I Tpyaa
Ha KaXXaoM DBGOHEM MecTe.

9.2. TMoxapo6e3zonacHoOCTb

CyllecTByeT MOTeHUManbHasi OMacHOCTb BO3HWUKHOBEHMSI MoXapa Mo TEeXHUYECKUM MpudMHaM.
BosHuKHOBEHME noxapa yrpoxatoT 6e30MacHOCTY 1 340POBbLI0 ONepaTUBHOIO NepcoHarna, 1 oKpyaroLen
cpege.

9.3. CpeacTBa KONMEKTMBHOM U MHAUBUAYaNbHOMN 3aliUThbI

Bce cotpyaHuku TLUO n nogpsagHbix opraHusaunin, 3aHATble Ha 06bekTe, obecneumBatoTCsa CneLoaeXaoun,
3alMTHOM 0BYBbIO, KackaMK, 3aLUUTHBIMY OYKaMu, cpeacTBamMm 3aLUMTbl OPraHoB cryxa, nblresawnTHbIMK
Mackamu, nepvatkamu. Kpome 3Toro, Kaxablii COTPYOHWK, Haxoaawmunca Ha obbekte, obecneunsaeTcs
rasoaHanusaropamu n MUHUUNLTPOM (ecnn TpebyeTcs).

9.4. MeponpusaTtus,, npeaAyCMOTPeHHble MNPOeKTOM, obecneynMBalOWMe HAAEXKHOCTb MU
6e3onacHOCTb paboTbl YCTAaHOBKM

Mcxoas ns noTeHUManbsHOM ONacHOCTM BO BPEMSI BbINOJSTHEHUS CTPOUTENBHO-MOHTaXHbIX paboT, NPOEeKTOM
npeaycMoTpeHbl MeponpusaTus, obecnevmBatoLme 6e3onacHoCTb 06CyXXMBAIOLLEro NnepcoHana.
CornacHo TpeboBaHuam TLLHO n B COOTBETCTBMU C roCyaapCTBEHHLIMU HOPMATMBHLIMU TpebOBaHMAMU B
obracTtu oxpaHbl Tpyga u 6e30nacHOCTU XU3HeZeaTeNbHOCTH, B AaHHOM NpPOeKTe Obinyn NpegyCcMOTpeHbI
crnegyowmne MHXEHEPHO-TEXHUYECKME pEeLUeHUs U OpraHn3auuoHHble MeponpusaTis no obecrneveHuto
6e3onacHOCTV 1 NpeaynpexaeHnto PUCKOB ANs 300pOoBbsi PabOTHUKOB:

e Kk paboTe gonyckaeTcs TONbKO KBANUULMPOBAHHLIN NepcoHar, NpoLeALwniA MHCTPYKTax no T u
UMELLNIA COOTBETCTBYIOLLNIA JOCTY,

e pPMMEHSIEMblE TEXHOIIOTNU, TEXHUYECKME YCTPOMCTBA, MaTepuarbl AOMKHbI MMeTb CepTudumkarhbl
cootBeTcTBMA PK u\nunn PaspelueHns Ha npuMmeHeHWe YMNONHOMOYEHHOro opraHa B obnactu
NPOMbILLITEHHOW 6e30MacHOCTM B COOTBETCTBMM C TpeboBaHnsiMK 3akoHodaTtenbcTea PK;

e paboTHUKM obecneunBaloTCa rasoaHanusatopamu, Cneuoaexgon W UHOuBMAyanbHbIMU
cpeacTeBamum 3aLlmThl.

9.5. Llym u BUGpaums

Pusnyecknmmn paktopamm BO3AENCTBUSA Ha YenoBeka SABNsAeTCs WyM 1 Bubpaums.
CornacHo TpeboBaHuam [OCT 12.1.012-2004 CCBT «BubpaunoHHas 6esonacHocTb. Obuue
TpeboBaHus» n NMOCT 12.1.003-2014 «LWym. Obwue TpeboBaHus Ge3onacHOCTU», ANsl OrpaHUYeHus
HebnaronpusTHOro BO3eNCTBUSA LyMa 1 BUOpaLmm, kak oT chopM on3nmyeckoro BO3AeNCTBUN, afanTauus,
K KOTOPbIM HEBO3MOXHA, NPEAYCMOTPEHbI CNIeAYHOLLNE MEPONPUSTUS:
e nepcoHan obecneyeH NHAMBMAYanbHLIMU CPEeACTBaMM 3aLUThI OT LWyMa.
e oueHka BuBpaumoHHoW 6e3onacHOCTM Tpyda NPou3BOAUTCA Ha paboumx MecTax KOHKPETHOro
NPOM3BOACTBA MNPV BbIMNOMHEHUN pearibHOW TEXHOMNOrMYeckon onepauuyv UM  TUINOBOTO
TEXHONMOrMYeCcKoro npotiecca.

9.6. OpraHusauusi CaHUTapHO-ObLITOBOro 06CnyXMBaHUA

CaHutapHo-6bITOBOE OOCHyXMBaHWe pabOTHUKOB BbICTyNaeT B BMAE COCTABHOW YacTu CUCTEMbl Mep,
HanpaBrneHHON Ha oxpaHy Tpyga. [logobHoe obGcnyxuBaHue BxoAWT B 0b6sa3aHHOCTM pabotogartens.
CaHutapHo-6biTOBOE OGCnyxuBaHWe BKAYaeT B C€ebA, HO He OrpaHW4MBaeTcs, YCTPOWCTBOM
X035MCTBEHHO-ObITOBbLIX MOMELLEHUI, rapaepobHbIX, OyLIEBbIX, yMblBareH, TyaneToB, MecT AN KypeHus,
nMOMELLEeHUN AN CYLUKW, XpaHeHWs W Bblgavn creuoaexabl, npadeyHbix. MapaepobHble Ans xpaHeHus
nMYHOW W©  chneumanbHOW ogexabl obopyayloTcsa  uHAMBMAYanbHbIMU - WKadunkamn. Cylika u
obecnbinMBaHne cneunanbHoON ofexabl MPON3BOAATCS NOCIEe KaXA0W CMeHbl, CTUpKa UM XUMYMCTKa — Mo
Mepe HeoBX0AMMOCTH, HO He pexe ABYX pa3 B Mecsl,. Y paboymnx, KOHTaKTMPYHOLLMX C NOPOLUKOOBpa3HbIMU
N TOKCUYHBIMK BellecTBamMu, crieumanbHas ofexaa CTupaeTcs OTAeNbHO OT ocTanbHOW cneumnanbHON
oaexgbl nocne Ka)KJJ.OI7I CMEHbl, 3UMHAA — MnoaBepraTbCA XMMWUYECKON YUCTKE. HOMGU.leHVIFl and
0o6ecnbINMBaHNst M XMMUYECKOM YUCTKM cneumanbHOW ofexabl pasmeliaTcd 060co6neHHO 1
obopyayTca aBTOHOMHOWM BeHTunaumen. CTupka cneuoaexabl, a B clyvyae BPEMEHHOro NpOXUBaHUSA
cTpouTenbHbIX pabounx BHE NpenerioB NOCTOSHHOrO MecCTa >XUTENbCTBA HaTENMbHOIO W MOCTENbHOro
Genbs, obecneunBaeTcs NpayeyHbIMM Kak CTaLMOHapHOro, Tak M NepeaBwkKHOro Tuna € LEeHTParnbHON
[OCTaBKOWN rPS3HOM M YMCTON OAexdbl, HE3aBUCUMO OT Yucra paboTaloLwmXx.
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CaHuTapHOo-6bITOBOE 1 NevyebHo-NpodunakTnyeckoe obcnyxmeaHme paboTHMKOB NpegnonaraeT Hanuine
noMeLleHnn, B KOTOpbIX OydyT oOKasbiBaTb MOMHOLEHHYID MEAMLMHCKYI0 MNOMOLb, MPOBOAUTL
0340poBUTENbHbIE MNpouedypbl. B gononmHeHue Kk 39TOoMy npedycmatpuBaloTcsl 00OopyaoBaHHble
30paBMyHKTbl, MEANYHKTbI, TMrMeHNYeckme NoMeLLEeHNs AN XEHLWWH, KOMHaTbl C PYYHLIMA U HOXHBLIMU
BaHHaMW, NOMeLLEeHUs], NpeaHa3HavYeHHbIe AN KpaTKoro otabixa B paboyee Bpems.

[ns okasaHWs HEOTNOXHOW MOMOLUM CTpoUTENbHbIE Gpuragbl OOMMKHbI ObiTb 0GecneyYeHbl anTeykon ¢
NepBUYHBbIMWU CPEACTBAMM OKasaHWs MOMOLUM, MeaMKaMeHTaMuM W NepPeBA30YHbIMKA - MaTepuanamu.
MepcoHan gomkeH 6bITb 06yYeH NpYeMaM okasaHusi NepBow (JoBpavYebHOM) MOMOLLN.
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10.HOPMbI U CTAHOAPTDI

10.1. CraHnpaptbl PK n MexxgyHapoaHble HOpMbI

JokymeHT Ne

HasBaHue

Pep.

Obuee

CH PK 1.02-03-2011

nopHD,OK p33pa60TKVI, cornacoBaHuA, yTBepXXaeHnd 1
COCTaB I'IpOGKTHOVI AOOKYMEHTaUnn Ha CTPOUTEsIbCTBO

CH PK 1.03-00-2022

CrtpoutenbHoe npon3BoacTso. OpraHnsauus
CTpPOUTENbLCTBA NPEANPUATUN, 30aHUN U COOPYXKEHNI

CIn PK 1.03-106-2012

OxpaHa Tpyaa un TexHuka 6e30nacHOCTU B CTPOUTENLCTBE

Tpyb6onpoBogHas YacTb

CIn PK 3.05-101-2013

MarucTparnbHble TpyGonpoBoabl

CI PK 3.05-103-2014

TexHonoruyeckoe o6opyaoBaHNE U TEXHONOMMYECKNE
Tpybonposoab!

BCH 51-3-85

rlpoeKTl/IpOBaHVIe NMPOMBDICITIOBbIX CTaJlbHbIX TPYGOI'IpOBOD,OB

CH 527-80

NHCTpyKUMA NO NPOEKTUPOBAHMIO TEXHOMOMMYECKNX
cTanbHbIX Tpybonposogos Py go 10 Mla

P 38.13.004-86

3Kennyataumsi U PeMOHT TEXHOMOMMYECKMX TPy6onpoBoaoB noj,
fgasnenvem go 10,0 MMMa (100 krc/cm?)

TexHu4eckumn

pernameHT

MocTaHoBneHne Obwue TpeboBaHMs Kk noxapHon 6esonacHoOCTU

MpasutenscTtea PK

Ne405-2021

CH PK 2.02-106-2019 I'IpoeKTmpoaa@me cUCTeEM noxapHon 6e3onacHOCTM 06BbEKTOB
TeHrmnswesponn

ASME B31.3 TexHonornyeckne TpybonpoBoabl

NACE MR 0175 /1SO
15156

MeTannuyeckne matepuansl Ans HeTaHoro obopygoBaHus,
CTOWKMNE K pacCTPECKMBAHUIO NOA HaMNPsHKeHWEM B cpeae
cynbngos

API 1104

MpaBuna ceapku Tpyo

CtpouTtenbHas 4yacTb

CH PK 3.01-03-2011

FeHepaanble nnaHbl NPOMbILLTEHHbIX Hpe,D,I'IpVIﬂTVIVI

CIn PK 3.01-103-2012

leHepanbHble NnaHbl NPOMbILLNEHHBLIX NPeanpPUaTUA

CIn PK 2.04-01-2017

CTpOVITeJ'I bHadA KnnMmaTtosnorna

CH PK 2.01-01-2013

3awmTta CTponTENbHbLIX KOHCTPYKLUUIA OT KOPPO3un

CMN PKEN
1991:2002/2011

Bosgencteus Ha HecyLme KOHCTPYKLUK

CMN PKEN
1997:2007/2011

leoTexHMYeckoe NPOeKTUpoBaHne

HM k CM PKEN
1993:2007/2011

lMpoekTupoBaHMe cTanbHbIX KOHCTPYKLMI

HMk CIPKEN
1992:2004/2011

MpoekTnpoBaHue xene3o6eTOHHbIX KOHCTPYKLIUIA

FOCT 25100-2020

MpyHTBbI. Knaccudmkarms

rOCT 27751-2014

HapexHocTb CTpOUTEInbHbIX KOHCprKLI,VIVI N OCHOBaHWI.
OCHOBHblE NONOXEHUS

FOCT 10354-82

lMneHka nonuatuneHoBas. TexHUYecKne ycnosusa

FOCT 34028-2016

MpokaT apmaTypHbI Ans Xene3o00eTOHHbIX KOHCTPYKLMIA

FOCT 380-2005

Crtanb yrnepoancrast 00ObIKHOBEHHOIO kKa4yecTBa.
Mapku

OCT 23279-2012

CeTkn apMaTypHble CBapHble 415 )Kene3o0eTOHHbIX
KOHCTPYKLUWA U U3genum

OCT 27772-2015

npOKaT Ana ctanbHbIX KOHCprKLI,I/IIZ
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10.2. TexHuyeckue ycnosusa TLUO

OokymeHT Ne [ HassaHue | Pea. | Data
Ob6uwee
A-ST-2005 LinHkoBaHue 2
A-ST-2008 TexHnyeckne ycrnoBusi Ha UCxodHble AaHHble Ans 5
NPOEKTUPOBaHNS
SID-SU-5106-TCO PykoBoacTBo no TexHuke 6e3onacHoCTu npu >
NpOeKTUPOBaHUN
TpybonpoBogHas YacTb
COM-SU-4743-TCO HapyxHble NokpbITHA uo4
COM-SU-5191-TCO CucTeMbl NOKPbITUSA 3E
L-ST-2004 TexHnyeckne ycroBusa Ha U3roToBreHme TpyoHoM 3
006BA3KM
L-ST-2007 MoHTax 1 ncnbiTaHns TpybonpoBoaoB 5
L-ST-6077 Oetanu onop Tpybonposonos — Tabnuua Buibopa 0
onop TpybonposoaoB
L-ST-2013 YpaneHve okanuHbl U YUCTKa TEXHONOMMYECKMX 1 3
BCMomoraTenbHbIX Tpybonposoaos
L-ST-2014 Bpesku B cuctemy Tpybonposoaos 2
L-ST-2025 TunoBskle geTanu cuctem Tpybonposoaos uo4
L-ST-2029 MocTaBnsemMble NpoKnagku 4E
L-ST-2030 TpeboBaHust Ha 3aKynKy OONTOBbIX COEOMHEHWI 2
IRM-SU-1381-TCO Tennousonaumsa aAns ropsymx TpybonpoBoaos, 5
COCY0B 1 TeNNO0OBMEHHMKOB
PIM-SU-5112-TCO Knaccbl maTtepuanos TpybonpoBoaoB 4
X-000-L-PRO-0001 Mpouenypa npoeeneHns rMApOCTaTUYECKOro 3
ucnblTaHua TpybonpoBogHOM CUCTEMDI
W-ST-2000 Ceapka, Tepmoo§pa60TKa nocre ceapku u § 6
HepaspyLUaroLLMI KOHTPOrb CBAPHbIX COEAMHEHUN
W-ST-2011 TY Ha cBapky 1 HepaspyLlaloLLUin KOHTPOIb 5
Tpybonposoaos
W-ST-2021 OnpegeneHune BriaxxHOW BOAOPOAHON (KKUCMONY) 0
cpeabl
TexHn4yeckne ycrnoBusi Ha TEXHOSOTMYECKYO YCTaHOBKY,
W-ST-2025 TpyOHyto 06Bsa3ky, [NCTO n HepaspyLlalLWLniA KOHTPOIb 1
CBapHbIX coeANHEHUN
CtpouTtenbHas 4acTb
CIV-DU-5009-TCO Kputepun npoeKkTupoBaHns 34aHumn U COOpyXeHUN uo3
CIV-DU-5240-TCO KpuTtepun npoekTnpoBaHns B CTPOUTENBLCTBE uo2
CIV-PU-4841-TCO YcTaHoBKa 3abUBHbIX CBal 1
Q-ST-2019 MpuHLMNLI NpoekTnpoBaHMsa yHAAaMEHTOB 2
CIV-SU-850-TCO ApMUPOBaHHbLIN N HEAapPMUPOBaHHbLIV BETOH uo4
CIV-SU-985-TCO LlemeHTHBIN pacTBoOp 1
CIV-SU-581-TCO MoaroToBka nnowanku, 3eMmnsiHele paboTbl 1 obpaTHas U02
3achblinka
COM-SU-4743-TCO Hapy>xHble NoKpbITUA uo4
COM-SU-5191-TCO CucTtembl NOKPbITUS 3E
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11.NMPUNOXEHUE A — NMPOEKTHAA OOKYMEHTALIUA

DokymeHT Ne HasBaHue Pen. | Cratyc Oata
pea.
X-0000-L-LST-10033 O6wwme paHHble. Jlnct 1 ns 2 uo1
X-0000-L-LST-10034 O6wwme paHHble. Jlnct 2 ns 2 uo1
TexHonornyeckas 4yactb
1-200_1-002-00710p1 | CXeMa Tpybonposopos i KU uo4
- F-203.1 cenapauust HU3KOro AaBreHUs
1-200 1-002-00710D Cxema Tpy6onposogoB n KUI Uo2
- F-203.1 cenapauust HU3KOro AaBreHUs!
1-200_1-04A-00710P1 | CXeMa TPyGonposoAos u KUM uo4
— Crabunusaums HedTn
1-200 1-04A-00710D Cxema Tpybonposogos n KMI1 uo2
— Crabunusaums HedpTn
1-200 1-04A-00710 Cxema TpybonposogoB n KUI1 Uo3
— Crabunusaumsa HedTn
1-200_2-002-00710P1 | CXeMa TpyGonposopos i KT uo4
F-203.2 cenapaums HU3KOro gaBneHnst
1-200_2-002-00710D Cxema Tpy6onposogos un KNI uo2
F-203.2 cenapaums HU3KOro gaBneHnst
1-200_2-04A-00710P1 | SX€Ma TPybonposoaos u KM uo4
— Crabunusaums Hedbn
1-200 2-04A-00710D Cxema Tpybonposogos un KNI uo2
- Crabunusauns HedTn
1-200 2-04A-00710 Cxema Tpy6onposogos un KNI uo3
- Crabunusauns HedTn
0-307-B-5003-00710P1 | CXeMa TPybONpoBoAos u KT o6
[MocT 3agBwkeK pacnpegeneHns Hedptu
0-307-B-5003-00710D | CXeMa TPY6ONpoBOA0B v KIAT] uo4
[MocT 3agBwkeK pacnpegeneHns Hedptu
0-307-B-5003-00710 Cxema Tpy6onposogoB n KUI Uo4
[MocT 3agBwkeK pacnpegeneHus Hedptu
091-0307-BBB-PID- Cxema Tpy6onposogoB n KUI uo1
20001-01 MaHundonbabl HedTenposogoB Ha MK
0-307-B-5004-00710P1 | CX€Ma TPY6ONPOBOAOS 1 KUATI uos
JInHum yBs3ok yctaHoBok KTJ1 1/2
0-307-B-5004-00710D | CX€Ma TPY6ONPOBOAos u KUATI uo2
JInHnm yBs3ok yctaHoBok KTJ1 1/2
0-307-B-5004-00710 Cxema TpybonposogoB n KUI1 uo4
JInHum yBsa3ok yctaHoBok KTJ1 1/2
Tpy6onpoBogHas 4acTb
X-000-L-5091 MHpaekc yepTexen 30HblI TpybonpoBOAoOB uo1l
OOuwee ycTponcTeo TpybonpoBoaoB
1-200_1-L-5081 HoBble nuHum ceipor HedpTn 3aBoa-PrCH uo4
Jlnct 01 n3 47
O6Lee yCcTporicTBO TPYOONPOBOAOB
1-200_2-1-5291 Hosble nuHum ceipon HedTn 3asoa-PrNCH uo4
Jlnct 04 n3 47
O6bLee ycTporicTBO TPYOONPOBOAOB
X-031-L-5340 Hosble nuHum ceipon HedbTn 3asoa-PrNCH uo4
Jlnct 02 ns 47
OOLwee ycTponcTeo Tpy6ONpoOBOAOB
X-031-L-5341 Hosble nuHuK ceipont HedpTn 3asoa-PrCH uo4
Jluct 03 ns 47
OOLwee ycTponcTeo TpyboONpoBOAOB
X-031-L-5342 HoBble nnHuM cbipolt HedpTn 3aBoa-PrCH uo4
Jlnct 05 ns 47
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dyHaameHT F20. ApmupoBaHue

DokymeHT Ne HasBaHue Peag. | Cratyc Oata
pea.
O6bLee ycTporcTBO TPYOONPOBOAOB
X-031-L-5343 Hosble nuHum ceipon HedTn 3asoa-PrNCH uo4
Jlnct 07 n3 47
OOLwee ycTponcTeo Tpy6ONpoOBOAOB
X-031-L-5344 Hosble nuHuK ceipont HedpTn 3asoa-PrCH uo4
Jlnct 08 ns 47
OOLwee ycTponcTeo TpyboONpoBOAOB
X-031-L-5345 HoBble nnHuK cbipoit HedpTn 3aBoa-Pr1CH uo4
Jlnct 09 ns 47
OOuwee ycTponcTeo TpybonpoBOAOB
X-031-L-5346 HoBble nuHun cbipor HedpTn 3aBoa-PrCH uo4
Jlnct 10 n3 47
O6Lee yCcTporcTBO TPYOONPOBOAOB
X-031-L-5347 HoBble nuHmn cbipor HedpTn 3aBoa-PrCH uo4
Jinct 11 n3 47
O6bLee ycTporicTBO TPYOONPOBOAOB
X-031-L-5348 Hosble nuHum ceipon HedTn 3asoa-PrNCH uo4
Jinct 12 ns3 47
O6bLee ycTporcTBO TPYOONPOBOAOB
X-031-L-5349 HoBble nuHuK ceipont HedpTn 3asoa-PrCH uo4
Jlnct 13 ns 47
X-031-L-5379 OOLwee ycTponcTeo Tpy6ONpOBOAOB uo4
Paspesbl A, B. Ctagusa 1
X-031-L-5380 O6uee ycTpoiicTBO TPy6ONPOBOAOB uo4
Y3en 1, Paspe3 A
OOwee ycTponcTeo TpybonpoBoaOB
X-031-L-5425 HoBble nnHuM cbipolt HedpTn 3aBoa-PrCH uo4
Jlnct 06 us 47
X-031-L-5393 Cneundmkauus Touek Bpeskn. Ctagus 1 uo4
i o OOuwee ycTponcTeo TpybonpoBoAOB
1-200_1-1-5095 KTJ11-200.1 PH 200.1. lNnaH To4YeK BPe30kK Uo3
i o O6Lee yCcTporcTBO TPYOONPOBOAOB
1-200_2-1-5292 KTJ11-200.1 PH 200.2. lNnaH To4YeK Bpe3okK uo3
O6Lee yCcTporcTBO TPYOONPOBOAOB
X-031-L-5384 [NocT 3agBwXkek pacnpegeneHua Hedptu. MnaH uo3
TOYEK BPe30oK
X-000-L-PLL-10002 MepeueHb Tpybonposoaos uo2
X-000-L-5362 Pacxog matepunanos gns tpyéonposogos. uo3
Ctagusa 1
X-031-L-5496 Pacxop matepuanos gns Tpyéonposogos. U03
Cragusa 1
CtpoutenbHas YacTb
X-0000-S-LST-10006 O6Lwme gaHHble uo1
X-0000-Q-LST-10009 OOwune aaHHble uo1
X-0000-M-LST-10005 O6wue AaHHbIe uo1
X-031-S-5008 MnaH paboyen nnowaagkn. Pa3bruBoYHbIV MnaH. uos
JInct 4 n3 18
0121.O\. Cxema dyHaameHToB. PacnonoxeHune
X-031-Q-5050 dyHgameHToB. Jlnct 4 n3 18 uo4
121 M. Cxema CTpouTENbHbIX CTamnbHbIX KOHCTPYKLUA.
X-031-M-5052 Tpy6Hble onopbl PS1, PS1* PS2, PS2* o2
X-031-M-5055 Pacxog maTepuranoB cTanbHbIX KOHCTPYKLWA. U03
Pacxog matepuanos
X-031-Q-5040 Pacxop matepuanoB gns 6eTOHHbIX M3aenui. Uo3
Pacxog maTtepmnanos
X-031-Q-5274 Cxema cyHaameHTa. Uo3
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DokymeHT Ne HasBaHue Peag. | Cratyc Oata
pea.
Cxema CTpouTENbHbIX CTamnbHbIX KOHCTPYKLMA.
X-031-M-5195 KabenbHble actakagbl CB7, CB8, CB10. uo4
Tpy6Has onopa PS3
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12.MPUNOXEHUE b — NMACIOPT NMPOEKTA

MacnopT pabouero npoekra «3ameHa HedptenpoBoaa 3aBoa-[IMK». Ctagusa 1.

TOO TeHrusweBpounn

MecTto pacnonoxeHusi

XbINbIOMCKNI panoH,
MecTopoxgeHue TeHrns

KoppekTupoBka
3aka3uuk HanmeHoBaHue npoekTta UcxogHble AaHHbIe, B TOM Yyucne:
TOO TeHrusweBpoun (pabouero npoekTa) 3ajaHue Ha NpoeKTUupoBaHue,
«3ameHa HecbTenpoBoaa BblaaHHoe TOO TeHrusweBpoun,
Pa3paboTumk 3asoa-AMK». Ctagus 1. KOHTpaKT 1287384 (1729418)
(FeHNPOeKTUPOBLLMK) KoppekTupoBka
TOO KMITIpoekTt
UcTouHuk
¢mHaHcupoBaHuA

r. Atoipay,

CuTyauMoHHbIN NnaH (cxema Tpacchbl)

M3/y.

M3/y.

M.

PacueTHast npon3BoanTENbHOCTD: O6Las cMeTHas CTOMMOCTb CTPOUTENBLCTBA B TEKYLLMX
TpybonpoBoaa kKOHAMLMOHHOW HedTn — 500 ueHax 2022 roga, B Tom uncrne CMP — He npymeHnmo:

TpybonpoBoga HEKOHANLMOHHOM HebTn — 500 |- CMP — He npumeHnmo;

TpybonpoBoga BO3BpaTHOW HEKOHOULMOHHOW |- MpoYyne — He npumeHnMmo.
HedTn — 300 M3/,

O6was nnowaab BblAENEHHOW TEPPUTOPUN —
0,1942 ra.

MpoTspkeHHOCTb Tpacchl 127-24” TpybonpoBoga
KOHANLMOHHON HepTn — 622 M.
MpoTsaxeHHOCTb Tpacchl 12” nuHuM
TpybonpoBoda HEKOHOULMOHHOW HedTU — 610

MpoTspkeHHoCTb Tpacchl 10” NuHUK
TpyOonpoBoaa Bo3BpaTHON HEKOHANLIMOHHOM
HedTK — 620 M.

O6Lwas yncneHHocTb paboTatowmx — He
NPUMEHNMO.

- M0 OCHOBHbIM 0ObekTamM — He NPUMEHNMO;

- obopynoBaHue — He npumeHnMO;

npOD,OJ'I)KVITeﬂbHOCTb cTpouTtesnibcTBa — 13 mMecsueB.

JononHutenbHble CBEAEHNS, B TOM YMCHE:

- 0 Ha3Ha4YeHUM obbeKTa:

[MpoekToM npeaycMOTPEHO CTPOUTENBCTBO 3 HOBbIX HaA3eMHbIX TpybONpoBoAOB A5  3aMeHbl
cyllecTByOLWMX noasemMHbix Tpybonposogos HedTn ot KTJT 1.1 n KTJ1 1.2 go manunconbaga OMK, a
WMEHHO:

YCTpONCTBO Haa3eMHoro Tpybonposoaa 1 KaTteropMm KOHOULMOHHOW HeddTU AnMHOW 622 M, 13
Hux: 38 M ¢ ycrnoBHbIM anameTpoM 24 aronmos (dy 600 mm), 378 M ¢ ycrnoBHbIM AnaMeTpom 16
arovimos (Oy 400 mm), 206 M ¢ ycroBHbIM AvameTpom 12 aronmos (dy 300 mm), oT Bpe3ok Ha KT
1.1 n KTJ1 1.2 go manudonbaa AMK;

YCTPOWCTBO y4acTka Hag3emHoro Tpybonposoda 1 KaTeropum HEKOHOULMOHHOW HeddTU ANUHOM
610 M ¢ MakcumanbHbIM yCroBHbIM agnameTtpom 12 gronmos (dy 300 mm) oT Bpesok Ha KTJ1 1.1 n
KT 1.2 po mannconsga OMK;

YCTpONCTBO y4acTka Hag3emHoro Tpybonposoaa 1 kaTeropmm Bo3BpaTa HEKOHANLMOHHON HETH
AnuHon 620 M ¢ MakcumarbHbIM yCcrioBHbIM AvameTpoM 10 aronmos (Oy 250 mm) OT Bpe3ok Ha
KTI 1.1 n KTJ1 1.2 go mannconsaa OMK;

YCTpPONCTBO BpeMeHHon GannacHon nuHum anvHon 100 m ¢ ycrnoBHbiM guameTtpom 10 aronmos
(Oy 300 mm) Ha KTJT 1.1 1 KTJ1 1.2 OT cyLLeCTBYOLWMX NIMHUIA K HOBbIM, ANsi NepeHanpaBeHuns
NoTOKa BO BpeMs nepeknioyeHnii 6es notepy NpoM3BOACTBa;

YCTPONCTBO BpPEMEHHOW OannacHoW nuHWM aAnvHon 60 M C MakcumarsbHbIM - YCIOBHBLIM
anameTpom 16 arorimos (Oy 400 mMm) Ha yyacTke MaHudonsaa MK oT cyLecTBYOLWMX JIMHUIA K
HOBbIM, Afsi NepeHanpaBrieHnsl NOTOKa BO BpeMsi NMepeknioyeHmnn 6e3 notepmn Npous3BoacTBa;
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e BbiBegeHue 3 akcnnyaTtaumm cylecTByowen Hag3eMHON NTIMHUM KOHOAULMOHHON HedTU ANNHON
okono 100 M, u3 HUX 5 M ¢ ycrnoBHblM gnameTpom 24 aronmos (dy 600 mm), 15 M € yCrNOBHbIM
AnameTpom 16 grorimos (Jdy 400 mm), 80 m ¢ ycnosHeiM anameTpom 10 aronmos (Oy 300 mm) Ha
KT 1.1 u KTN 1.2 n manudonba MK, nx yactmyHas o4ncTka n 4YaCTUYHbIN EMOHTaX B MecTax
BPE30K;

e BbiBegeHne 13 akcnnyataumm CywecTByOLWEN HaA3eMHOW NIMHUM HEKOHOULMOHHOW HedhTn U
BO3BpaTa HEKOHOULMNOHHOW HEPTU AJTMHON OKkOono 156 M, M3 HUX 5 M € YCNOBHBIM AnameTpom 16
arovimos (Oy 400 mm), 141 m ¢ ycnosHbiM gnametpoM 12 aronmos (dy 300 mm), 10 M € yCnoBHbIM
anametpom 10 gronmos (dy 250 mm) Ha KTJT 1.1 n KTJ1 1.2, n mannconsa OMK, nx yactnyHas
OYUCTKA N YACTUYHBIN EMOHTaX B MeCTax BPe3oK;

e YCTaHOBKa COOTBETCTBYOLUMX NNaTtdopm 06CnyXMBaHWS 1 3anopHON apmaTypbl Tpy6onpoBoaoB
B MecTax, rae ato Tpebyertcs.

CornacHo npuHsiTomy pelienumio TLLO, BBognTcs B aKcnnyaTaumio TpybonpoBo KOHAULMOHHON HETH.

TpybonpoBoabl HEKOHANLMOHHOW 1 BO3BPATHON HEKOHANLMOHHOM HedhbTn ByayT NOCTPOEHBLI 40 OCHOBHbIX
TOYEK BPE30K, 3arnyLleHbl C 000MX KOHLIOB U 3aKOHCEPBUPOBaHbI C 06ecrnevyeHnem nx COXpaHHOCTM Ans
BO3MOXHOIO UCMOMb30BaHNs B OyayLiem.

KoHcepBauns bygeT npoBedeHa MOCPeACTBOM 3anofiHeHUs TpybonpoBOAOB a3oToM, TpybonpoBoAbl
HEKOHONLMOHHOW N BO3BPATHOW HEKOHANLIMOHHOW HE( TN NOCTPOEHbIE 40 OCHOBHbLIX TOMEK BPe3oK, byayT
nepefaHbl 3aka34yunky (oT4en akcnnyatauun).

CTtponTtenbCTBO cneaylowmx gyHaAamMeHTOB:

o OtpenbHo cTosiwme byHaaMeHThbl Nog MeTannnyeckue TpybHble onopbl;
dyHaameHTbl Nog onopbl TPYOONPOBOAOB;
XKenesobeToHHbIe TPYOHbIE ONOPbI (NEXHW);
CaaiiHble hyHaamMeHTbl nog MeTannuyeckue TpybHble acTakaabl;
dyHOaMeHTbl NepexoaHoro MocTuKa.

B cocTaB mMeTaniMyeckmx KOHCTPYKUMA BXOOAT:
e TpyGHble acTakagpl;
e  OOMHOYHbIE MeTaNNUYeckme onopbi;
e [lepexogHble MOCTUKN N OOCNYXXMBaKOLLME MIOWALKY;
e KabenbHble acTakagbl.

- cocTaB npoekTa (pabouero npoekra): TX, IT], KK, KM.

- CBeAeHUSA O KITMMaTUYECKUX, UHKEHEePHO-reosIorm4eCcKnx yCcrnoBusix panoHa v niowaagku:
OcCHOBHbIE KMMaTUYeCKe NapamMmeTpbl parioHa paboT npuBoaaTca Huxe, no CI PK 2.04-01-2017, TY
TWO A-ST-2008.

1. CpepHerogoBas Temnepartypa Bo3sgyxa — +9,4 °C

2. AGCOnNITHLIN MMHMMYM TeMNepaTypbl Bo3gyxa - -36,2 °C

3. AOGCOnNITHLIN MakcMMyM TemnepaTypbl Bo3ayxa - +44,7 °C

4. MakcumanbHas pacyeTHasa Temnepatypa — +60 °C

5. MuHumanbHas pacdeTHada Temnepatypa — -40°C

6. TennoBoe uanyyeHne abCconOTHO YepHoro Tena — +75°C

7. CpegHerogoBasi CKOPOCTb BeTpa 3a OTONUTENbHbLIN nepuof — 5,3 m/cek

8. Betposoi parioH — V

9. MakcumanbHasa ckopocTb BeTpa — 40 m/cek

10. PaiioH no rononeay — Il

11. HopmaTtmBHas TOMLMHA CTEHKN rofnioneda — 5 mm

12. bapomeTtpuyeckoe aasrneHne — 1019,4 rMa

13. MakcumanbHasi OTHoCUTeNbHast BNaXXHOCTb Bo3ayxa — 83 %

14. MuHnmansHas oTHOCUTENbHAas BNaXHOCTb Bo3ayxa — 40 %

15. N'ogosoe konuyecTBo ocaakos — 200 Mm

16. CHeroeown pavioH — |

17. MakcumanbHas TOMLWMHA CHEXHOro nokposa — 26 cm

18. HopmaTuBHas rnybvHa npomep3aHusi rpyHToB — 1,5 M

19. Knumatumyeckun panioH anga ctpoutensctea — IV

20. [lopoxHo-knnmatunyeckas 3oHa — V

21. 3oHa BnaxHocTn — 3.
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13.MPUNOXEHUE B - JIMUEH3UA WHXEHEPHOU KOMMAHUU HA
NMPOEKTUPOBAHUE
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1. 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 above-ground lines (Stage 1) instead of existing underground lines
from KTL-1 to a DMC manifold, Tengiz field.

As per an adopted TCO decision, only an on-spec crude oil line will 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 the main tie-in points will be handed over to the client (Operations).

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

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

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

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

The amendment of the detailed design of “Plant-DMC Crude Oil Line Replacement” Project, that was earlier
approved by “Expertiza KZ” LLP, and that received positive conclusion # EKZ-0121/17 dated 08.09.2017,
is initiated based on a TCO decision.

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

The objective of this documentation package is to provide information to the state regulatory agencies for
approval as per the established procedure and, upon approval, to obtain a permit for performing
construction and installation works in accordance with SN RK 1.03-00-2022.

1.1. Completed Construction and Installation Works

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

e KTL 1.1 — installation of a 10” bypass on-spec oil line;

e From KTL 1.1 to KTL 1.2 — installation of 12" on-spec, off-spec oil lines, and a 10" return off-spec
oil line as per the early works’ scope. 12" and 10” shutdown valves were installed,;

e KTL 1.2 — installation of a 10” bypass on-spec oil line;

e From KTL 1.2 to the DMC manifold — installation of 24", 18", and 16” on-spec oil lines, a 12" off-
spec oil line, and a 10" return off-spec oil line as per the early works’ scope. 18", 16", and 12"
shutdown valves were installed;

e DMC - installation of a 16” bypass on-spec oil line.
1.2. Remaining Construction and Installation Works

The amendment project plans to perform the following construction and installation works in 2023-2024:

e Main works on tie-in points in the areas of KTL 1.1, KTL 1.2, and the DMC manifold (connection to
the tie-in points, hot tapping, installation works, welding works, hydrotest of new aboveground
piping, painting, installation works for a bypass line section at the DMC manifold, and installation
of thermal insulation).

o Removal of existing aboveground on-spec, off-spec oil lines and the return off-spec oil line in the
areas of KTL 1.1, KTL 1.2, and the DMC manifold.
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1.3. Abbreviations and Definitions

The following abbreviations and definitions are used in this document:

TCO Tengizchevroail owner and operator of the plant and project equipment/facilities
KMGP Engineering Contractor

KTL Complex Technological Lines

DMC De-Mercaptanization Unit

CTF Crude Tank Farm

RoK Republic Of Kazakhstan

Ciw Construction and installation works

2. EXECUTIVE SUMMARY
2.1. New Project Background

Project “Plant-DMC Crude Oil Line Replacement” Stage 1 is developed based on 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.

e 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 DMC
to CTF, and within the CTF area of Tengiz field.

As per Stage 1, the route of 3 new aboveground pipelines (one on-spec oil line and two off-spec oil lines)
is located in the area from KTL-1 to the DMC manifold.

2.3. Project Summary

The Project envisages construction of 3 new aboveground pipelines and preservation/idling of 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, only the on-spec crude oil line will be commissioned.

The 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 the main tie-in points will be handed over to the client (Operations).

Engineering activities for the project are split into four stages:

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

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

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

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

2.4. Criticality Rating of the Facility under design

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

The new pipelines and a pipe rack run from KTL-1 to the DMC manifold of the existing KTL Plant at the
Tengiz field.

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 solil, 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 Vi
9. Maximum wind speed 40 m/sec
10. Ice category for the area 112
11. Standard ice thickness 5 mm
12. Barometric pressure 1019.4 hPa
13. Maximum annual relative humidity 83 %
14. Minimum annual relative humidity 40 %
15. Annual precipitation level 200 mm
16. Snow category I
17. Maximum snow cover depth 26 cm
18. Standard soil freeze depth 1.5m
19. Climatic category for construction Ivrs
20. Road climatic zone V4
21. Humidity area 3

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

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

Normative freeze depth for sandy clays, fine sands, and sandy silts is 1.5 m.
3.2. Site Planning Solutions
Location of the new structures is selected in accordance with requirements of TCO specifications,

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.
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3.3. Grading

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 adjacent area, existing roads and datum levels of 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.
Preliminary grading and leveling are performed prior to commencement of 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.
Both underground and aboveground installation of the utilities is envisaged.

For details please refer to the relevant sections.

3.5. Technical and Economic Indexes

# Description UoM Value %
1 | Site area ha 93 100
2 | Area for development m?2 1942 0.21
3 | Concrete paved / motor roads area m> - -
4 | Fencing length r.m. -

4. PROCESS SCOPE
4.1. General

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

e On-spec crude oil lines
e Off-spec crude oil lines
e Return off-spec crude oalil lines.

As requested by TCO, the pipelines shall be replaced without production losses. The following section
describes only the scope of Stage 1 on construction of 3 new aboveground crude oil lines from KTL-1 to
the DMC manifold.

4.2. Tie-Ins for Lines at the Battery Limits of KTL-1 and at the DMC Manifold

The Project envisaged tie-ins into existing valves at the battery limit of KTL-1 and at the DMC manifold.

Temporary jump-over lines are to be installed for switchover of crude oil flow to the new on-spec crude oil
lines to allow execution of the tie-ins without shutdown of the on-spec crude oil lines. At KTL-1, the
temporary jump-over lines will be connected via valves installed during Turnaround 2015; and at the DMC,
the temporary jump-over line will be connected via a pre-installed valve.

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

Table 4.3.1.
Unit 200/ Unit 200/
Parameters UoM KTL 1.1 KTL 1.2
Design capacity m3/h 500 500
Operating temperature: °C 60-65 60-65
Operating pressure barg 3-5.5 3-5.5

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

Table 4.3.2.
Unit 200/ Unit 200/
Parameters UoM KTL 1.1 KTL 1.2
Design capacity m3/h 500 500
Operating temperature: °c 60-65 60-65
Operating pressure barg 3-5.5 3-55

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

Table 4.3.3.
Parameters UoM From G-41 pump to CTF
Design capacity m®h 300
Operating temperature: °c 50
Operating pressure barg 6-10

Process data and crude oil composition were provided by TCO.

According to the hydraulic calculations and the project design, some of the existing pipeline sizes need to

be changed.
Table 4.3.4.

On-spec crude oil line

Line arrangement

Existing line size

New line size

From KTL 1.1 to junction with KTL 1.2 328 mm (~12") 12"
From KTL 1.2 to junction with KTL 1.1 328 mm (~12") 12"
From junction between KTL 1.1 & KTL 1.2 to DMC 530-720 mm (~20-30") 16"
DMC inlet 24" 24"

Off-spec crude oil

Line arrangement

Existing line size

New line size

From KTL 1.1 to junction with KTL 1.2 328 mm (~12") 12"
From KTL 1.2 to junction with KTL 1.1 328 mm (~12") 12"
From junction between KTL 1.1 & KTL 1.2 to DMC 426 mm (~16") 12"

Return Off-Spec crude oil lines

Line arrangement

Existing line size

New line size

From KTL 1.1 to junction with KTL 1.2 328 mm (~12") 10"
From KTL 1.2 to junction with KTL 1.1 328 mm (~12") 10"
From junction between KTL 1.1 & KTL 1.2 to DMC 426 mm (~16") 10"

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

5. PIPING

5.1. Piping Design scope

The Project envisages construction of 3 new aboveground pipelines for replacement of existing

underground crude oil pipelines from KTL 1.1 and KTL 1.2 to the DMC manifold.
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As requested by TCO, the pipelines shall be replaced without production losses.

The following is envisaged as part of Stage 1 of this project:

Construction of an aboveground on-spec crude oil line of category 1 with a length of 622 m, of
which: 38 m are with a nominal diameter of 24 inches (DN 600 mm), 378 m are with a nominal
diameter of 16 inches (DN 400 mm), 206 m are with a nominal diameter of 12 inches (DN 300 mm),
from tie-ins at KTL 1.1 and KTL 1.2 to the DMC manifold.

Construction of a section of an aboveground off-spec crude oil pipeline of category 1 with a length
of 610 m, with a maximum nominal diameter of 12 inches (DN 300 mm) from KTL 1.1 and KTL 1.2
to the DMC manifold.

Construction of a section of an aboveground return off-spec crude oil pipeline of category 1 with a
length of 620 m, with a maximum nominal diameter of 10 inches (DN 250 mm) from KTL 1.1 and
KTL 1.2 to the DMC manifold.

Construction of a temporary bypass line with a length of 100 m, with a maximum nominal diameter
of 10 inches (DN 300 mm) at KTL 1.1 and KTL 1.2 from the existing lines to the new ones for
redirection of flow during switchover without production losses.

Construction of a temporary bypass line with a length of 60 m, with a maximum nominal diameter
of 16” (DN 400 mm) in the DMC Manifold area from the existing lines to the new ones for redirection
of flow during switchover without production losses.

Decommissioning of the existing aboveground on-spec crude oil line with an approximate length of
100 m, of which 5 m are with a nominal diameter of 24 inches (DN 600 mm), 15 m are with a
nominal diameter of 16 inches (DN 400 mm), 80 m are with a nominal diameter of 10 inches (DN
300 mm) at KTL 1.1 and KTL 1.2, and the DMC manifold; their partial cleaning and partial removal
at the tie-in points.

Decommissioning of the existing aboveground off-spec crude oil line and return off-spec crude oil
line with an approximate length of 156 m, of which 5 m are with a nominal diameter of 16 inches
(DN 400 mm), 141 m are with a nominal diameter of 12 inches (DN 300 mm), 10 m are with a
nominal diameter of 10 inches (DN 250 mm) at KTL 1.1, KTL 1.2 and the DMC manifold; their
partial cleaning and partial removal at the tie-in points.

Installation of associated service platforms for isolation valves of pipelines where required.

The 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. 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

Pinelines Operating Design temperature, °C
P temperature, °C Min. Max.
On-spec crude oil 60-65 5 145

Table 5.2.2. Operating and Design Pressure

Pipelines Operating pressure, Design Pressure,
barg barg
On-spec crude oil 3-5.5 10

5.3.

Selection of a Pipeline Route

The route of pipeline from KTL 1.1 and KTL 1.2 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. 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

Materials quantity optimization

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
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e 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

e 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. The
existing pipe racks will be used in some places where installation of new supports is not possible. Data of
topographic surveys completed by Beksol Services LLP in 2012, 2013 and 2015 were used to determine
the pipeline route; a site survey was performed for this purpose as well.

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

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

Flanged gate valves selected in accordance with requirements of TCO specification PIM-SU-5112-TCO
are mainly used in the project. Locations of shut-off valves were selected in accordance with requirements
of ASME B31.4, RD 38.13.004-86, and SN 527-80. Valves and piping of the pipelines will be installed above
ground. Service platforms and walkways are provided for access to 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

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

5.6. Pipeline Engineering Calculation and Stress Analysis

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

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

e Determining 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.

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 existing pipe racks are installed in the same places where the existing ones are
removed. New supports are located and selected in a way to minimize the loads and forces from the new
pipelines applied to existing pipelines and racks.
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New pipe racks are designed for loads from filled pipelines with thermal insulation, snow, wind loads and
loads from stressed pipelines.

5.8. Painting, Protective Coating of Pipelines
The new aboveground pipelines will be coated to protect against external corrosion as perTCO specification

COM-SU-5191.

As per requirements, insulated pipelines with a working 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 pipes 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
The Project envisages pipeline insulation 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
From 18" to 24" From 51 to 100 70 mm

Note: " —inch.

Mineral wool with a high density of 100-120 kg/m3is used for insulation of pipelines with a diameter of up
to 24",

5.10. Tie-ins into Existing Pipelines

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

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

Pipeline welding and NDT are performed in accordance with TCO specifications W-ST-2000 and W-ST-
2025, which specify requirements for welding equipment, pipe welding procedure, weld joint testing,
materials to be used, and pre/post weld heat treatment. Shielded metal arc welding 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 determined by Non-
Destructive Testing and mechanical strength examination. Weld quality control procedure shall comply with
requirements specified in section 6 of construction standard APl 1104 and TCO specifications.

Each weld is subject to physical testing to the extent indicated in TCO specification for pipes and
requirements of 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
TCO Material MT/PT . ; Hardness
specifications class surfaces radlographm PWHT Test
testing
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 shall be hydrotested, cleaned, purged, and inspected as per TCO technical requirements X-000-L-
PRO-0001 “Procedure for Hydrostatic Testing of Piping Systems”, TCO specification L-ST-2007 “Piping
Installation and Testing”, TCO specification L-ST-2013 “Descaling and Cleaning of Carbon Steel Pipelines”,
and 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 Sections of Existing Pipelines

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

Lines crossing gravel and plant access 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 6.0 m.

The motor road crossings are primarily provided at an angle of 90° and are at least at 60°.

6. CIVIL
6.1. General
The Project envisages construction of pile foundations, standalone foundations for steel pipe supports,
foundations for supports of pipelines, reinforced concrete pipe supports (sleepers), foundations for a
walkway, steel structures for motor road crossings for subsequent installation of the new aboveground 24",

16", 127, 10" lines from KTL 1.1 and KTL 1.2 to the DMC manifold, standalone steel supports, a walkway,
steel cable racks.
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TCO specification A-ST-2008 and data of topographic surveys performed by Beksol Services LLP were
used for the design.

6.2. Earthworks

The entire area within construction site limits shall be cleaned from all materials at the natural grade or
above it. Materials subject to removal include debris and plants.

Preparation of sites for construction activities is performed in accordance with requirements of SP RK EN
1997:2007/2011, SN RK 3.01-03-2011, and SP RK 3.01-103-2012.

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 levels
specified in the drawings. Overdigs below design elevations of foundations and other underground
structures are not allowed. Occasional localized overdigs shall be backfilled and compacted.

Soil excavation for foundations is performed as per requirements of SP RK EN 1997:2007/2011 and TCO
specification CIV-SU-581-TCO.

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 water removal. 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.

The selected excavated and non-swelling soil, free from organic clays, dust, soft or unsuitable materials,
clods, boulders or debris shall be used as a construction fill material.

The construction fill material shall conform to standards S-ST-6002-01, S-ST-6002-02 and requirements of
GOST 25100-2020.

Excavation bottoms (bases) are prepared and filled in accordance with 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 envisages construction of the following foundations:

Standalone foundations for steel pipe supports;
Foundations for pipe shoes;

Reinforced concrete pipe supports (sleepers);
Pile foundations for steel pipe racks;

Walkway foundations.

The design is based on the following philosophy:

e Net bearing pressure of the new foundations shall not exceed 50 kN/m2

e Potential frost penetration level is 1.5 m below the ground level

e Bored cast-in-situ reinforced concrete piles with a diameter of 650 mm, with effective burial depth
of 11 m

e Spread footing foundations are buried at a depth of at least 400 mm below the finished ground
level. A non-freezing fill material is added beneath the spread footing foundations to a depth of at
least 1.5 m below the finished ground level to minimize frost heaving.

Concrete structures below the ground level are protected against corrosion by 3 layers of a modified
synthetic resin on a 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, water- and vapor-proof membrane
Resistant to chemicals and salts.

All exposed 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
e Resistant to chemically active substances.
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6.3.1 Foundations for steel pipe supports

Standalone foundations for steel pipe supports are pier-type, prefabricated, with the following plan
dimensions: 2.4*3.4 m; 1.3*1.3 m; 1.3*1.9 m, the footing burial depth is at least 1.5 m. The foundation
material is a sulfate-resistant C20/25 concrete with a frost-resistance class F200, waterproofing class W6,
reinforced with a framework made of & 8, 10, 12, 16 mm single rebars of class A400 as per GOST 34028-
2016. The steel pipe supports are fixed with anchor bolts of type 3.
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

e Compacted soil.

6.3.2 Foundations for pipe shoes

Standalone foundations for supporting of the pipelines are pier-type and slab type, prefabricated, with the
following plan dimensions: 3.2*1.8 m; 1.3*1.3 m, the footing burial depth is 1.5 m and 0.4 m. The foundation
material is a sulfate-resistant C20/25 concrete with a frost-resistance class F200, waterproofing class W6,
reinforced with a framework made of @ 8, 10, 12 mm single rebars of class A400 as per GOST 34028-
2016. The pipe supports are to be installed on embedded parts with a steel sheet base plate provided inside
the foundations.
The following is placed under the foundation footing:

¢ Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82

e Class C12/15 blinding concrete, 100 mm thick for foundations with a burial depth of 1.5 m and 50

mm thick for foundations with a burial depth of 0.4 m

e Sand-gravel bedding of 300 mm (only for slab foundations)

e Geotextile (only for slab foundations)

e Compacted soil.

6.3.3 Reinforced concrete pipe supports (sleepers)

Sleepers are designed as horizontal low supports onto which the lines will be installed; their plan
dimensions are 1.2*3.0 m. The burial depth is 0.4 m. The foundation material is a sulfate-resistant C20/25
concrete with a frost-resistance class F200, waterproofing class W6, reinforced with a framework made of
@ 12 mm single rebars of class A400 as per GOST 34028-2016. Embedded parts with a steel sheet base
plate are envisaged for supporting of the pipelines.
The following is placed under the foundation footing:

e Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82
Class C12/15 blinding concrete, 50 mm thick
Sand and gravel bedding, 300 mm
Geotextile
Compacted soil.

Sleepers for installation of anchor pipe supports are designed as horizontal deep foundations with the
following plan dimensions for the footing: 2.4*3.0 m. The burial depth is 2.61 m. The foundation material is
a sulfate-resistant C20/25 concrete reinforced with a framework made of @ 12 mm single rebars of class
A400 as per GOST 34028-2016. Embedded members with steel base plate are envisaged for pipelines
support.
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

e Compacted soil.

6.3.4 Pile foundations for steel pipe racks

The design philosophy for the pile foundations is adopted in accordance with TCO specification Q-ST-2019,
section 6.

The pile foundations conform to requirements of SP RK EN 1997:2007/2011, and TCO specifications CIV-
DU-5009-TCO and Q-ST-2021. Types of the foundation piles conform to requirements of GOST 19804-
2012.

All foundations are designed with allowance for resistance to corrosive environment of soil due to high-
sulfate content and high acidity.

The pile foundation for the racks is a pile cap with dimensions of 3.3*1.3 m for 2 piles with a working length
of 11 m, 4.3*3.3 m for 4 piles and 4.4*3.4 m for 6 piles.
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The footing burial depth is 1.5 m. The foundation material is a sulfate-resistant C20/25 concrete with a frost-
resistance class F200, 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 footing of the cast-in-place pile cap:
¢ Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82
Class C12/15 blinding concrete, 100 mm thick
Sand and gravel bedding, 350 mm
Geotextile
Compacted soil.

The piles are bored piles with a diameter of 650 mm as per GOST 19804-2012, with a total length of 12 m.
Before driving the piles, anticorrosion protection is to be provided to protect the piles against aggressive
ground waters.

Limit deviations shall conform to values specified in SP RK EN 1997:2007/2011.

6.3.5 Walkway foundations

The walkway foundations are made of prefabricated slabs, with the following plan dimensions: 1.2*1.2 m;
1.4*1.4 m with the footing burial depth of 0.25 m; 0.6*1.4 m with the footing burial depth of 0.65 m. The
foundation material is a sulfate-resistant C20/25 concrete with a frost-resistance class F200, 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:

e Insulation layer — polyethylene sheeting, 250 microns, GOST 10354-82
Class C12/15 blinding concrete, 50 mm thick
Sand and gravel bedding, 300 mm
Geotextile
Compacted soil.

6.4. Structural Steelwork

Project structural scope of works includes the following:
Pipe racks;

e Single steel supports;

e Walkways and service platforms;

e Cable racks.

Pipe racks and cable racks shall be assembled using steelwork of approved grade.

Rolled steel sections to be used include I-beams, angles, channels, and square pipes.

The steel structures are separate pieces to be assembled in-situ.

Design and materials of pipe / cable racks conform to 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. Sizes 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 pipeline (based on
assumption that pipeline is filled with water and taking into account frictional forces caused by temperature
strains).

All structures and materials comply with TCO specification CIV-SU-398-TCO and relevant RoK regulations
and standards.
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:
e Steel grade C345-3 with a minimum guaranteed longitudinal Charpy V-notch impact value of 34
Jicmz2 at -40 °C is used for all load-bearing steel structures as per TCO specification CIV-SU-398-
TCO.
o Steel grades C285 and C345-3 with a minimum guaranteed longitudinal Charpy V-notch impact
value of 29 J/cmz? at -20 °C are used for all secondary steel structures (stairs, handrails, and other
members bearing minor loads) as per TCO specification CIV-SU-398-TCO.
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High-tensile grade 8.8 bolts as per GOST 1SO 898-1-2014 with class 8 nuts for bolts with coating or class
10 nuts for galvanized bolts as per GOST ISO 898-1-2014 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

e 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 Piperacks

Columns are rolled I-beams 25K2 as per STO ASCM 20-93, steel grade C345-3 GOST 19281-2014.

Main longitudinal beams of the racks are pre-rolled I-beams 40LU2 as per STO ASCM 20-93, steel grade
C345-3. Beam spans are 3, 9, 12 m.

Main cross beams of the racks are rolled I-beams 20K2 as per STO ASCM 20-93, steel grade is C345-3.
The plan dimension of the pipe racks in traversal direction is 2 m.

Horizontal braces are 75x5 equal angles as per GOST 8509-93, vertical braces are 80x5, 100x6 square
pipes as per GOST 30245-2012.

6.4.2 Single steel supports

Columns are rolled I-beams 25K2 as per STO ASCM 20-93, steel grade C345-3 GOST 19281-2014.
Beams of the pipe supports are rolled I-beams 25K2, 30LL2. Beam spans are 3.2, 2.2, 3.3, 3.0, 3.7 m.

6.4.3 Walkways and service platforms

Bearing members of the structure are fabricated of rolled channels #20 as per GOST 8240-97, steel grade
C345-3, GOST 27772-2015. 30x5 grating is provided for surfaces of personnel passages. Fencing and
handrails are made of 42x3.5 pipes as per GOST 8732-78, 70x6 equal angles as per GOST 8509-93, 100x6
flat bars as per GOST 103-2006, steel grade C285, GOST 27772-2015.

6.4.4 Cableracks

Columns are rolled channels #20 as per GOST 8240-97, steel grade C345-3, GOST 27772-2015.
Longitudinal beams of the pipe racks are pre-rolled I-beams 2562 as per STO ASCM 20-93, steel grade
C345-3. Beam spans are 4, 6, 7, 8,9 m.

Cross beams of the pipe racks are rolled channels #16 as per GOST 8240-97, steel grade C345-3.
Vertical braces are 80x5 square pipes as per GOST 30245-2012, steel grade C345-3.

7. CONSTRUCTION ORGANIZATION

Construction duration is 13 months including 1 month for mobilization. The following activities are to be
carried out during the mobilization stage: familiarization with the construction site and conditions of the
existing facilities, agreeing on scope of work, work sequence and construction schedule; arranging for
temporary water and power supply utilities; managing packaged and critical materials procurement;
managing shipments, warehousing, storage, traffic of construction machinery within the plant area,
temporary shelters and facilities, and use of existing roads, buildings, and facilities for construction needs.
The following shall be provided for as well:

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

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

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 Organization and Quality Control
methods”, ST RK 1432 — 2005 “Potable Bottled Water, Including Natural Mineral and Table Waters. General
specifications” and to Sanitary Regulations “Sanitary epidemiological requirements to water supply sources,
water intake locations for household purposes, cultural and general water consumption locations and safety
of water bodies”, approved by the RoK Government Resolution Ne104 dated 18.01.2012, the latest
amendment dated 29.03.2013. 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. ENVIRONMENTAL PROTECTION

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

9. SAFETY PROVISIONS

Based on the requirements of TCO and RoK National Regulatory Authorities for Occupational Health and
Safety, the Project includes the following solutions for ensuring personnel safety and health risk prevention:
e All operating personnel shall be provided with personal protective equipment: safety boots,
goggles, gloves, dust masks, and helmets throughout the work period.
o Afire stand with all required firefighting equipment.
e A grounding system for all electrical equipment.
Construction and installation works shall be performed in strict compliance with SN RK 1.03-00-2022 and
SP RK 1.03-05-2011.
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 barricades are to be installed on the boundaries of hazardous areas.
The construction process is not associated with the use or discharge of any products aggressive to the
structural steelwork.
All engineering solutions aimed at safe operation of the proposed facilities ensure the incident-free
operation under normal conditions.

9.1. Organization of Work

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

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

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

The basic principle of Occupational Safety activities at all levels is the recognition of personnel health and
life as a priority versus production results.
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Main directions in implementing Occupational Safety administrative and technical activities at all production
levels are as follows:
e Occupational Safety training
Ensuring production equipment safe operation
Ensuring safe production processes
Ensuring production buildings and facilities safety
Maintaining necessary sanitary and living conditions
Providing personal protective equipment (PPE) to operating personnel
Providing welfare conditions for operating personnel
Ensuring optimal work-rest regimes
Providing general health services for operating personnel
e Occupational Safety awareness campaigns.
Occupational Health and Safety specialists manage controls of:
e Production processes and production equipment.
e Requirements of TCO Policy and relevant State Norms, Regulations, Guidelines on Occupational
Safety and Industrial Sanitation are fulfilled by Company's Personnel.
e All necessary safety trainings; knowledge checks and competency evaluations for workers,
engineering personnel, and Occupational 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.
e Condition of safety devices, interlocking devices, and other technical safety controls.
e Activities intended to facilitate personnel’s safe and health conditions.
All design 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
operation 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, 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
“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:
e Personnel are provided with noise reducing PPE
e Occupational Vibration Safety assessment is performed at workplaces of specific production during
specific process operation or type process operation execution.
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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.

Page 54 of 65



X-0000-A-RAP-10013

Revision / Pegakums UO1

10.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

Construction Operations. Organization of Construction of
Plants, Buildings and Facilities

SP RK 1.03-106-2012

Occupational Health and Safety in Construction

Piping

SP RK 3.05-101-2013

Trunk Pipelines

SP RK 3.05-103-2014

Process Equipment and Process Piping

VSN 51-3-85

Design of Steel Field Pipelines

SN 527-80

Guidelines for the Design of Steel Process Piping Systems
for Nominal Pressure up to 10 MPa

RD 38.13.004-86

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

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

API 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 25100-2020

Soils. Classification

GOST 27751-2014

Reliability for Constructions and Foundations. General
provisions

GOST 10354-82

Polyethylene Sheeting. Specification

GOST 34028-2016

Reinforcing Bars for Reinforced Concrete Structures

GOST 380-2005

Common Quality Carbon Steel. Grades

GOST 23279-2012

and Products.

Welded Reinforcing Meshes for Reinforced Concrete Structures

GOST 27772-2015

Rolled Products for Structural Steel Constructions.
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Document # Title | Rev. | Date
General
A-ST-2005 Galvanizing 2
A-ST-2008 Specification for Basic Engineering Design Data 2
SID-SU-5106-TCO Safety in Designs 2
Piping
COM-SU-4743-TCO External Coatings uo4
COM-SU-5191-TCO Coating Systems 3E
L-ST-2004 Piping Fabrication 3
L-ST-2007 Piping Installation and Testing 5
L-ST-6077 CP:irﬁ)aertSupport Details — Pipe Support Selection 0
L-ST-2013 De-scaling and Cleaning of Process and Utility Piping 3
L-ST-2014 Piping Tie-ins 2
L-ST-2025 Piping Standard Details uo4
L-ST-2029 Purchasing Requirements for Gaskets 4E
L-ST-2030 Purchasing Requirements for Bolting 2
RusUasaLTCo | [iermal neieen o ol Lnes. z
PIM-SU-5112-TCO Piping material line classes 4
X-000-L-PRO-0001 Procedure for the Hydrostatic Testing of Piping Systems 3
W-ST-2000 Welding, PWHT & NDE of Piping 6
W-ST-2011 Specification for Welding and NDT of Pipelines 2
W-ST-2021 Definition of Wet H2S (“sour”) Service 0
W-ST-2025 Process Plant Piping, Welding PWHT and NDT 1
Civil scope
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. ATTACHMENT A — PROJECT DOCUMENTATION

Document # Title Rev. Rev Date
Status
X-0000-L-LST-10033 General Data. Sheet 1 of 2 uo1l
X-0000-L-LST-10034 General Data. Sheet 2 of 2 uo1l
Process

1-200_1-002-00710P1 | PP AN 'gztgg?;figtna“o” Diagram o4
1-200_1-002-00710D Pipng and 'gztgg?;figtna“o” Diagram u02
1-200_2-002-00710P1 | PP NG 'gsetgi':;‘figftion Diagram uo4
1-200_2-002-00710D el 'gzt;)‘;?;‘fig;aﬁon Diagram u02
091-0307-BBB-PID- Piping ar_1d !nstrumer)tation Diagram uo1L
20001-01 Crude Oil Lines Manifolds at DMC

0-307-8:5004-00710P1 | ol B0 T 12 Tie i Lines. uos
0-307-8:5004-007100 | o B0 e 12 Te i Lines uo2
0-307-8:5004-00710 | Ciod B0 T 12 Tie in Lines o4

Piping

X-000-L-5091 Piping Area Drawing Index uo1
1-200_1-L-5081 Néw Crude L nes PantCTF. Sheetorota7 | Y%
1-200_2-L-5291 Néw Crude L nes PantCTF. Sheetodota7 | Y%
X-031-L-5340 N St Inos Plant OTT. Sheet 02 of 47 uo4
X-031-L-5341 Néw Crude { nes PantCTF. Sheetozota7 | Y%
X-031-L-5342 Néw Crude { nes PantCTF. Sheetos of47 | Y%
X-031--5343 Now Crude Lines Plant.CTF. Sheet 07 of 47 | Y%
X-031-1-5344 o Sroe Lines PleatCTE. Sheet 08 of 47 uo4
X-031-L-5345 Piping General Arrangement uo4
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C.R. CB7, CB8, CB10. Pipe Sup. PS3

Document # Title Rev. Rev Date
Status
New Crude Lines Plant-CTF. Sheet 09 of 47
Piping General Arrangement
X-031-1-5346 New Crude Lines Plant-CTF. Sheet 10 of 47 o4
Piping General Arrangement
X-031-1-5347 New Crude Lines Plant-CTF. Sheet 11 of 47 o4
Piping General Arrangement
X-031-L-5348 New Crude Lines Plant-CTF. Sheet 12 of 47 o4
Piping General Arrangement
X-031-L-5349 New Crude Lines Plant-CTF. Sheet 13 of 47 o4
21l Piping General Arrangement
X-031-L-5379 Sections A, B. Stage 1 uo4
21l Piping General Arrangement
X-031-L-5380 Detail 1, Section A uo4
21l Piping General Arrangement
X-031-1-5425 New Crude Lines Plant-CTF. Sheet 06 of 47 uo4
X-031-L-5393 Tie-in Schedule. Stage 1 uo4
i o Piping General Arrangement
1-200_1-L-5095 KTL 1-200.1 PH 200.1. Tie-ins Plan uo3
i o Piping General Arrangement
1-200_2-L-5292 KTL 1-200.1 PH 200.2. Tie-ins Plan uos
e Piping General Arrangement
X-031-L-5384 Oil Distribution VLV Post. Tie-ins Plan uo3
X-000-L-PLL-10002 Line List uo2
X-000-L-5362 Piping Material Take Off. Stage 1 uo3
X-031-L-5496 Piping Material Take Off. Stage 1 uo3
Civil
X-0000-S-LST-10006 General Data uol
X-0000-Q-LST-10009 General Data uo1
X-0000-M-LST-10005 General Data uo1
X-031-S-5008 Site Plan. Site Layout. Sheet 4 of 18 uos5
Foundation Layout.
X-031-Q-5050 Foundations Layout. Sheet 4 of 18 uo4
Structural Steelwork Layout.
X-031-M-5052 Pipe Supports PS1, PS1*, PS2, PS2* vo2
X-031-M-5055 Steelwork MTO. MTO uo3
X-031-Q-5040 Concrete MTO. MTO uo3
Foundation Layout.
X-031-Q-5274 F20 foundation. Reinforcement uo3
X-031-M-5195 Structural Steelwork Layout. Uo4
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12. ATTACHMENT B — PROJECT PASSPORT

Passport of Plant-DMC Crude Oil Line Replacement Project (Detailed Design).

Stage 1. Amendment

Client Project title Input Data, including:
Tengizchevroil LLP (Detail Design) Design Assignment issued by
Plant-DMC Crude Qil Line Tengizchevroil LLP,
Engineering Contractor Replacement. Stage 1. Contract #1287384 (1729418)
(General Designer) Amendment

KMGProject LLP

Source of financing
Tengizchevroil LLP

Location
Atyrau, Zhylyoi region,
Tengiz field
Situation Plan (Routing Layout)
Design Capacity: Total estimated construction cost in current prices of
On-Spec crude oil line — 500 m%/h. 2022, including CIW — Not applicable:
Off-Spec crude oil line — 500 m%h. - main facilities — Not applicable;
Return Off-Spec crude oil line — 300 mé/h. - CIW — Not applicable;

Total area of the allocated territory — 0.1942 ha. |- other — Not applicable.
Length of 12"-24” on-spec crude oil line — 622

m

Length of 12" off-spec crude oil line — 610 m.
Length of 10” return off-spec crude oil line —

620 m.

Total number of employees — Not applicable.

- equipment — Not applicable;

Construction duration — 13 months.

Additional information, including:

- facility purposes:

The Project envisages construction of 3 new aboveground pipelines for replacement of existing
underground crude oil pipelines from KTL 1.1 and KTL 1.2 to the DMC manifold as follows:

Construction of an aboveground on-spec crude oil line of category 1 with a length of 622 m, of
which: 38 m are with a nominal diameter of 24 inches (DN 600 mm), 378 m are with a hominal
diameter of 16 inches (DN 400 mm), 206 m are with a nominal diameter of 12 inches (DN 300
mm), from tie-ins at KTL 1.1 and KTL 1.2 to the DMC manifold

Construction of a section of an aboveground off-spec crude oil pipeline of category 1 with a length
of 610 m, with a maximum nominal diameter of 12 inches (DN 300 mm) from tie-ins at KTL 1.1
and KTL 1.2 to the DMC manifold

Construction of a section of an aboveground return off-spec crude oil pipeline of category 1 with
a length of 620 m, with a maximum nominal diameter of 10 inches (DN 250 mm) from tie-ins at
KTL 1.1 and KTL 1.2 to the DMC manifold

Construction of a temporary bypass line with a length of 100 m, with a maximum nominal diameter
of 10 inches (DN 300 mm) at KTL 1.1 and KTL 1.2 from the existing lines to the new ones for
redirection of flow during switchover without production losses

Construction of a temporary bypass line with a length of 60 m, with a maximum nominal diameter
of 16” (DN 400 mm) in the DMC manifold area from the existing lines to the new ones for
redirection of flow during switchover without production losses

Decommissioning of the existing aboveground on-spec crude oil line with an approximate length
of 100 m, of which 5 m are with a nominal diameter of 24 inches (DN 600 mm), 15 m are with a
nominal diameter of 16 inches (DN 400 mm), 80 m are with a nominal diameter of 10 inches (DN
300 mm) at KTL 1.1 and KTL 1.2, and the DMC manifold; their partial cleaning and partial removal
at the tie-in points

Decommissioning of the existing aboveground off-spec crude oil line and return off-spec crude oil
line with an approximate length of 156 m, of which 5 m are with a nominal diameter of 16 inches
(DN 400 mm), 141 m are with a nominal diameter of 12 inches (DN 300 mm), 10 m are with a
nominal diameter of 10 inches (DN 250 mm) at KTL 1.1, KTL 1.2 and the DMC manifold; their
partial cleaning and partial removal at the tie-in points

Installation of associated service platforms for isolation valves of pipelines where required.
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