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1.0 BBEAEHMUE

KomnaHuga «TeHrusweBponn», ABASETCS COBMECTHbIM MpeanpusTueM Mexay KoMnaHuamu «LleBpoH»,
«3kcoHMobuny, «Jlykonn» n npaButensctBoM Pecnybnukm KasaxcraH.

B cBsA3n ¢ MopanbHbIM U TEXHUYECKMM M3HOCOM CYLLECTBYIOLLEro BOAOrpenHoro kotna Mmapku PT-3028,
cnyxauero ans nogorpesa BoAbl B 3UMHeE BpeMs Npy NpUrotoBneHMm OypoBOro pactsopa, KoMnaHuewn
TWWO 6bino pelweHo 3aMeHUTb KOTEeNl Ha HOBbIA, OTBevarwmi TpeboBaHUAM MPOMbILLNIEHHOM
©e3onacHocTu, 6e30nMacHOCTM yNpaBnieHus N aKCnnyaTauuu.

YcTaHOBKa pacnorioxxeHa Ha MecTopoxxaeHmumn TeHrna B ATbipayckor obnactu, Tepputopus basbl Byperunsi
TWO.

CyuwecTtByiollaa KoTenbHas ycTaHOBKa MOLWHOCTbIO 586 kBT cepuiHbin Homep PT-3028 KaHapgckoro
npounssoacTtea (1983 r.B.) 6bina BBeAeHa B akcnnyaTaumio Ha TLLO B 2003 r 1 paboTaeT no HacTosiee
Bpems. 3a rofbl CBOeN 3KCnyaTaumMm 0OCHOBHOe 060py0BaHNe KOTENbHOW CUINbHO n3Hocunock. Koten He
COOTBETCTBYET TpebOoBaHWAM MPOMbILLNIEHHOW ©Ge3onacHocTW. [laHHble MoAenu KOTMOB AAaBHO He
BbinyckatTcsa. OTCyTCTBME 3anacHbIX YacTeln He NO3BONAET NPOBOAUTL NNAHOBbIE, TEKYLUME U aBapUiHbIe
PeMOHTbI. HeogHOKpaTHbIE OCTAaHOBKM KOTMa B 3MMHWI NepMos CyLLECTBEHHO YCNOXHSAIOT 06CcnyxXnBaHue,
a cepbe3Hble NOSIOMKM BeAyT K NOMIHOW OCTaHOBKE TEXHOSOMMYECKOro npoLecca npurotoBneHns 6ypoBbix
pacTBOPOB M K 3amep3aHuio Boabl B oborpeBaemMbix eMKOCTAX. Ha Tepputopum 0asbl OypeHus
yCTaHoBreHbl 8 oborpeBaeMbix eMkocTer no 70 M3 Kaxabl, B HWKHEN 4aCTU KOTOPOro pacrnorioXeH
3MeeBUK U3 ctasnbHoln Tpyobl [1y80 mm B 6 psgoB No BCen AnMHE NPSIMOYrOfibHOM €MKOCTU pa3mepom
11x2,8x2,6 M. (OxWxB). Ans ymeHblUeHUsa TeNMnoBbIX NOTEPb EMKOCTb yTenneHa no 6GokoBbIM CTOPOHaM
yrennutenem TonwmHon s=80 MM 13 3KCTPyaUPOBAHHOIO MNONMCTUPONa.

[MpoeKkT KoTemnbHOM BbINOMHEH B cooTBeTCcTBUM C TpebosaHuamu CH PK 4.02-05-2013 "KoTenbHbie
YyCTaHOBKK".

MpoekTHast gokymeHTauuss u pabouve nakeTbl AOSKHbI OTpaXaTb BbIMNOSMIHEHWE CreayllmX BUMOOB
OCHOBHbIX paborT:

e [leMOHTax CyLLEeCTBYIOLLEN KOTENBHOMN

e  MoHTax BOOOrpeNHOro KoTna, KOTIIoBOro 06opyaoBaHnsi, 3MEEBMKOB NOAOrpeEBa EMKOCTEN, NIMHNI
nogayn-obpartkm TennoHocuTens (HoBasi KoTenbHas)

e MoHTax gpimoxoaa

e [logkntoyeHne KOTENbHON K MHXXEHEPHBIM CETAM

e YCTPOWCTBO OXNIaAMTENbHOrO Korogua

1.1 CokpallieHus u onpegeneHus

B naHHOM OOKyMeHTe UCMONb3yTCS CreayoLme COKPaLLEeHUs U onpeaeneHus:

TWO TeHrnswesponn

ESP MoapsiaYuK NO NPOEKTMPOBAHMIO

BO BonokoHHo-onTuyeckuii (kabenb)

BOJIC BornokoHHO-onTMYecKas NMHUS CBA3N

215l NcTouHuk 6ecnepeboiiHoro nuTaHus

KW KoHTpOonbHO-n3MepuTenbHble NpUbopsbl
KUTnA KoHTponbHO-n3MepuTenbHble NpMbopbl 1 aBTOMaTuKa
Ml Moxap u ras

MJK [MporpammMmmnpyemMblin NOrMYECKUIA KOHTPOep
PK Pecnybnuka KasaxctaH

PL PacnpegenutenbHbin LWnt

Ccus CpepctBa MHAMBMAYarnsHON 3aWwmThbl
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TY TexHun4yeckoe ycnosue

Uuym LleHTp ynpasneHns nHgopmaumen

2.0 TEHEPANbHbIU NNAH OB BEKTA

21 XapakTepucTuka palioHa U NNOLWA[KN CTPOUTENbLCTBA

MpoeKkTUpyeMble COOPYKEHWUSI pacroniaralTCs Ha yyacTKke Mexay CYLeCTBYHLWVMU 30aHusaMKU 3aBoaa
GypOoBbIX pacTBOPOB Ha TeppuTopumn Basbl BypeHusi, mecTopoxkaeHust TeHrns.

PanoHHbIn LeHTp, r. Kynbcapbl, pacnonoxeHHbii B 110 KM OT MECTOPOXAEHUS, OOHOBPEMEHHO SBNAETCS
onvxanwen >xenesHogoPOXHOW CTaHUMEN, coeauHsoweln BaxToBbii nocenok, nocenok LUaHbipak u
nocernok TLWWO mecTtopoxaeHus TeHrn3 ¢ octanbHbIMKU permoHamum KasaxcraHa.

O6nacTtHon UeHTp, r. ATbipay, pacrnonoxeH Ha pacctosHum 350 KM OT MecTopoxaeHuss TeHrus,
coobLLeHMe C HUM OCyLLeCTBNSeTCS NO acdanbTUpoBaHHOW aBTOMOOMIBLHOWM Aopore, Mo XXenesHown gopore
n cneuunansHbIMU aBuapencamu.

Knumat B gaHHOM pernoHe pesKko KOHTUHEHTarbHbIN, 3acyLLIJ'II/IBbIl7I. XapaKTelesyeTCH 3Ha4YUTENTbHbIMU
CYTOYHbIMUN N CE30HHbIMU konebaHnsMmmn TeMnepartyp n pe3kmm nepexoaom OT 3UMbI K J11e€Ty C KOPOTKMM
BECEHHNM ce30HOM. OCHOBHble 0COBEHHOCTH pernoHa: HebonbLLoEe KONMYECTBO aTMOCCbeprIX OCagKoB,
CuIbHble MeTeNln, CYyXOCTb BO34yXa U No4Bbl, MUHTEHCMBHOE NCnapeHune un M30bITOK NPAMbIX COJTHEYHbIX
nyqul. 3nma xonopgHas, HO He npoaoJKUTEINbHaNA. JleTo Xapkoe 1 A0CTaTO4YHO NpoaoJnKUTEI1bHOE.

OcCHOBHbIE KNMMMaTMYecKne napamMmeTpbl parioHa paboTt npusogatcsa B Tabnumue 2.1.1 no CI PK 2.04-01-
2017, CHuIM 2.01.07-85, TY TLWO A-ST-2008.

Tabnwuua 2.1.1.

HanmeHoBaHue napameTpa XapakTepucTtuka

1. CpegHerogoBasi Temnepartypa Bo3ayxa +8,4 °C

2. ABCONOTHLIN MUMHMMYM TemMnepaTypbl BO3ayxa -36 °C

3. AGCONIOTHBIN MakCUMyM TeMnepaTypbl Bo3ayxa +44 °C

4. CpegHerogoBasi CKOPOCTb BeTpa 6 m/cek

5. BeTpoBo paioH V

6. MakcumanbHasi CKopocTb BeTpa 40 m/cek

7. PaiioH no rononeny [12

8. HopmaTuBHas TonuwmHa cTeHku rononena 5 Mm

9. bapomeTpuyeckoe faBneHue 1013 rMa

10. MakcumanbHasa oTHOCUTENbHas BNa)XHOCTb BO3ayxa 85 %

11. MnHumanbHas oTHOCUTENbHadA BNaXKHOCTb BO3ayXa 33 %

12. F'ogoBoe KoNM4YecTBO OCaKoB 200 mm

13. CHeroBoW paioH I

14. MakcumanbHas TOnLKWHA CHEXHOMo NoKpoBa 20 cm

15. HopmaTuBHas rnybuHa npoMep3aHns rpyHToB 1,5m

16. KnumaTtmnyeckui pamoH ans cTpouTenbcTBa \Y/

17. JJopoXXHO-KNMMaTmMyeckas 30Ha V4

18. 3oHa BnaXxHOCTH 3
MpumevaHus:

1. Betposow panoH: V (CHwul1 2.01.07-85, A-ST-2008);

2. ParnoH no rononeay: Il (CHwul 2.01.07-85, Tabn. 11);

3. Knumatnuyeckun panoH anga ctpoutensctsa — IVIT (CHul 2.01.07-85, A-ST-2008);
4. [opoxHo-knumaTnyeckas 3oHa: V (CH PK 3.03-01-2013).
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ABCOMOTHbIE OTMETKUN B parioHe NOoLaaKM M3MeHATCA oT MuHyc 23,00 o MyHyc 23,6 M.

"my6buHa 3aneraHns rpyHTOBbLIX BOA HaX0AMTCA B npeaenax 2 — 2,5 M oT NoOBEPXHOCTU 3eMIn.

HopmaTtuBHas rnybuHa npomep3aHns A5 CYrfUHKOB U MnH: 1,24 M.

HOpMaTI/IBHaﬂ rny6|/|Ha npomeps3aHnda and cynece|7| M NEecKoB MENKMX 1 nbinesaTtbiX: 1,5 M.

2.2 T[naHMpOBOYHLIE pelueHus

PasmelleHre nNpoeKkTUpyeMbIX COOPYXEHWI BbINOMIHEHO B COOTBETCTBUM C TpeboBaHusamu TY TLO c
Y4ETOM CYLLECTBYIOLLEN 3aCTPONKN, CTPOUTENLHBIX pekoMeHaaumi, a Takke cornacHo CH PK 3.01-03-
2011, CIN PK 3.01-103-2012 wn ppyrux OEeNCTBYKOLUX HOPMATUBHO-TEXHUYECKMX akToB Pecnybnuvku

KasaxcTtaH.

2.3 OpraHusaums penbeda

HoBas BepTukanbHasa nnaHMpoBka Ha Tepputopun basel 6ypeHuns npoekTom He npegycmaTpusaeTcs. [pu
YCTPONCTBE OXITaAMTENbHOrO KOMoAua, CTpoutensCcTee oyHAAMEHTOB KOTENBHOM U TPyOHbIX onop byaet
COXpaHeH CyLLEeCTBYOLWMI penbed TeppuTopumn B Npedenax npegnonaraemoro y4actka CTpouTenbcTaa.

2.4 WNHXeHepHble ceTu

NHxeHepHble ceTh 3anpoeKTUPOBaHbI C YYETOM B3aMHOM YBS3KM UX C MPOEKTUPYEMbIMM COOPYKEHUSIMMU.

lMpoknagka ceTen NpegycMaTtpmBaeTcd Noa3emMHasi U Haa3emMHas.

Moapo6Ho 06 UHXEHEPHBIX CETSX CMOTPUTE COOTBETCTBYIOLLME pa3aernbl.

2.5 TexHMKO-IKOHOMMUYECKUe nokKasarenu

Ne HanmeHoBaHue nokasartens Ea. usm. 3Ha4yeHue MpumeyaHue
1 Mnowagb TepputTopmmn ra 67,67
2 Mnowagb 3aCTPONKM M2 65

3.0 TPYBOINPOBOOHAA YACTb

3.1 O6wue cBegeHns

O6bekTom NnpoeKkTa ABNnAeTCA KoTeJibHadA, oTAeNIbHOCTOoALLaA Ha GETOHHOM OCHOBaHUW 1 cnyxallaa ana

noporpeBa 6ypoBbIX PACTBOPOB B EMKOCTSIX.

O6beM NPoeKTUPOBaHMSA BKMOYaET B ce6A creaytoLime COOPYXEHNSI U MEPONPUATHUS:

- AEeMOHTax CyLlecCTBYHOLLEN KOTENbHOW;

- pacnonoXeHue HOBOW KOTENbHOM;

- BpE3K/ B CYLLECTBYHOLLNE JIMHUN U NOAKITHOYEHNE HOBOW KOTENBbHOWM;
- aBapUNHBIN ApeHaX OT NPEeAOXPaHUTENbHBIX KNanaHoB U KOTIOB;

- O6yCTpOl7ICTBO Konoaua anda otCrtamBaHUA U CHUXEeHUA TeMmnepartypbl.

Tpacca Hapy»HbIX HOBbIX TPYOONPOBOAOB BbINOSIHEHA HAA3EMHO Ha CTarbHbIX onopax. MpoekTupoBaHue
N pacnosioXeHne KOMMOHEHTOB TPybonpoBOOOB BbIMNOMHEHbLI C ydeToM Tpebosanui TY TLWO PIM-DU-

5138-TCO n PIM-DU-5093-TCO.
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3.2 0O6BLeM MOHTaXHbIX paboT
CyLLl,eCTBy}OLLI,aﬂ KoTernbHaa AOOJDKHa OblTb MOJIHOCTbIO OEeMOHTMpPOBaHa, BKI4ad q3yH,D,aMeHTHOG
OCHOBaHWe, TpyGHyt0 06BSA3KY, OMOpPbI, CUCTEMbI 3HEPrOCHABXEHMS 1 YpaBneHUs.

Ha mecTe cylwiecTBytoLLen KoTenbHOM ByaeT ycTaHOBMEHa HOBas — Ha HOBOW DyHAAMEHTHOWN nnoLlajke,
B TOV XX€& OpUeHTaunm Ha MECTHOCTW.

CooTBeTcTBylOLLAss cucTeMa TpyGHOM 0OBSA3KM AnA  nogdepkaHua QYHKUMA  KoTenbHOW GyneT
BOCCTaHOB/eHa B MOIHOM 0ObeMe.

CTpOVITeJ'IbCTBO noA3eMHbIX, MNPOMbBICIIOBbIX WK  MarunctparibHbIX prGOI'IpOBOD,OB NPOEKTOM He
npeaoycMaTtpuBaeTCA.

Hepnaneko oT koTenbHoM ByaeT pacnonoxeH konogew, Ans asapuiiHoro cbpoca Boabl. Pasmepbl konogua:
1,5x3x2M. O6Bbem konogua: V=9m3.

3.3 Bpesku B cywecTByOLWMe TpyobonpoBoabl

Bpesku B cyuecTBytoLme cucteMbl TpyOONPOBOAOB BbINOMHEHbI B COOTBETCTBUN C TpeboBaHMAMM knacca
Tpybonposogos no PIM-SU-5112-TCO n L-ST-2014.

3.4 PacnonoxeHue Tpy6onpoBOoAHON 0OGBA3KMU
lMpoekTupoBaHme TPyOHbIX 0OBA30K U Y3rTOB Y KOMMOHEHTOB BbIMOJSIHEHbI C y4eTOM TpeboBaHun TY TLLO
PIM-DU-5093-TCO, PIM-DU-5138-TCO 1 c yyeToM criejytoLLmnX KpUTEPUEB:

- BblIOOp ONTUMarnbHOM NPOTSKEHHOCTU N MapLUpyTa HOBbIX TPYOHbIX 0OBA30K;

- Hanunyune cBoboaHOro MecTa Ha Tepputopumn 6asbl bypeHus;

- cobniogeHne Tpebosanun TY SID-SU-5106-TCO n obecneyeHne OOCTAaTOMHOrO NMPOCTPaHCTBA
anst npoBefeHust 6ecnpensaTCTBEHHOrO 1 6e30MacHOro MoHTaXa, aKchnyaTauumn, TEXHUYECKOro
obcnyxunBaHUs U MHcnekumm obopyaoBaHus;

- MWUHNMN3aUNA pacxonoB MaTtepunanos.
3.5 Marepuansl Tpybonposoaos

Knacc maTepuanoB TpybonpoBogoB nopobpaH cornacHo TY TWO PIM-SU-5112-TCO n L-ST-2056.
YHumkaum n npocnexmsaeMocTb MaTepmnanos BbinonHeHa cornacHo TY TWO L-ST-2033.

B npoeKkTe NnpuMeHeHbl cneayoLuine Krnaccbl MmatepunanoB

OnucaHue Homyck Ha
TexHonorunyeckoro | Kop HasHaueHus PMC Matepuan Koppo3uio,
npovecca MM
CTou4HbIEe BOAbI WE 150H21 Hu3koTemnepatypHas 1.5

yrnepoaucTas cranb

MaTepwnanbl TpybonpoBogoB cooTBETCTBYHOT TpeboBaHuam TY TLO. MNocnecBapoyHast TepmoobpaboTka
He TpebyeTtca cornacHo TY TWO W-ST-2025.

3.6 Cgapka n MeToabl MHCNEeKLMU

TpeboBaHus Mo cBapke TpybonpoBogoB OCHOBaHbl Ha TY TLWO PIM-SU-2505-TCO n W-ST-2025, B
KOTOpble BKIOYeHbl TpeboBaHMsA K METOAY CBapKv U npoueaype, CBapoyHOMY 06OpyAOBaHMO, METOAbI U
obbembl UCMbITAaHNS W HepaspyLlaloLero KOHTPOMS CBapHbIX LWBOB. Mcnonb3dyeTca craHgapTHas
cBapoyHas npouegypa TWO, nogobpaHHas onsa ceapku TPyOHbIX usgenuii us 3agaHHbIX TUMOB cTanewn,
Ha3Ha4YeHus cBapvBaeMblX AeTanewn, ToNWmH, MeToay COeAnHEHNS.

CeapHble wWBbl noasepratoTca Metogam HMK koHTpons B o6beme, ykasaHHom B TY TWO ans
Tpy6onposogos W-ST-2025:

- cBapHble coeamHeHusa knacca 150H21 nognexat 5% RT cTbikoBbIx WwWBoB 1 5% MT/PT Bcex LBOB.
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3.7 TpyOHble onopsbl

B ka4ecTBe onop TpybonpoBOAOB MCMOMb30BaHbl CTaHAapTU3MpoBaHHble onopbl TLLO cornacHo TY TWWO
PIM-DU-5153-TCO, L-ST-6069 1 L-ST-6070. MuH1mansHOe paccTosiHue mexay onopamu nogobpaHo
cornacHo tabnuue 1 n 2 TY TWO PIM-DU-5153-TCO.

3.8 WUcnbiTaHna TpybonpoBoaoB

Bce HapyxHble TpybonpoBoabl nognexat rmapaBnnyeckoMy NUCMbITaHMI0, O4UCTKE, NPOAYBKE N MHCMEKLINN,
cornacHo  TexHuyeckum  TpeboBanusm  TLIO  X-000-L-PRO-0001 «[lpouenypa npoBeneHust
rmapocTaTUYeckoro  ucneltaHnst  TpybonpoBogHow  cuctembl», TY  TWO  PIM-SU-3541-TCO
«'vgpaBnnyeckMe wcnbiTaHUMsA Ha3eMHbIX TpybonpoBogHbix cuctemy», TY TWO PIM-SU-2411-TCO
«Y[aaneHue oKanuHbl U o4ncTKa cTanbHbIX Tpyo», TY TWWO PIM-SU-2505-TCO «W/3rotoBneHue TpyoHOM
00BA3KM M3 YrrepoaucTon ctanm», a Takke «lpaBun obecnevyeHns NpombilnieHHOW 6e3onacHOCTM npu
aKkcnnyaTtauun obopyaoBaHus, paboTatowlero nog gaeneHnemy, lNpukas Ne358 ot 30 gekabps 2014.
lMepen HavanoMm wmucnbiTaHMsa BCA cuctema TpybonpoBodoB M TpyOHOM OOBSA3KM OuumLLAeTCA OT rpsasu,
Mycopa U WHOPOAHbIX Ten. TpybHasa obBaska [oSmkHa ObiTh 3arnylleHa € MCNOMb30BaHUEM TIYXUX
dnaHues, coeauHennss ansa KNTMnA 3akpbiBatoTcs 3arnywkamu n pesbboBbiMyM npobkamu. KnanaHbl u
obopynoBaHue, He CNOCOOHOE BhlgepXXaTb AaBMNEHNE TMAPOUCTbITAHUS AEMOHTUPOBAHbLI U 3aMeHEHbI Ha
BpeMEeHHbIe TPyOHbIe y3nbl. [111s cTpaBnMBaHMs BO34yXa U Xnakoctu B TpybonpoBogax n TpybHon o6esiske
OOIMKHbI UCNONb30BaTbCA BO3AYLIHUMKM U OpPEHaXW, COOTBETCTBEHHO NpPeayCMOTPEHHbIE MPOEKTOM B
BbICOKMX Y HU3KMX TOYKax TPyOHOWM OOBA3KMN.

'MapaBnmMyeckoe McnbiTaHMe BHYTPEHHENO ra3onpoBoAa KOTENbHOW JOJMKHO NPOU3BOAUTLCSA AABIIEHMEM
P=0,1MlMa npogomxuTensHocTblo 14. 1o 3aBeplleHuIO UCMbITaHWS rasonpoBofa faBneHwe cnenyet
CHM3UTb 0 paboyero u Bblaepxatb B TedeHne 10 MUHyT nog pabounm gaBneHneM.

'MapaBnuyeckoe nucnbiTaHne CTanbHbIX TPYOONPOBOAOB KOTEMLHOMN, KPOME BHYTPEHHErO ra3onpoBoaa, B
cobpaHHOM Buae AOMKHO MPOM3BOAMTBCS MPOOHBIM AaBrieHneM, paBHbiM 1,25 paboyero gaBneHus
NPOLOIMKUTENBHOCTBIO HE MeHee 10 MUHYT.

3.9 [Mokpacka v 3aWMUTHbIE NOKPLITUSA

Onsa 3awuTbl OT BHELIHWMX BO3OEVWCTBUN HapyXHble TpybonpoBoAdbl MOKPbLIBAIOTCA B COOTBETCTBUM C TY
TWO COM-SU-5191-TCO n COM-SU-4743-TCO. 3awimTHble MNOKPLITUA HapyXXHbIX TPybonpoBOAOB
nogobpaHbl C y4eTOM pacyeTHOW TemnepaTypbl TpybonpoBoAOB M TemnepaTtyp OKpyxarwLen cpenp,
COMPOTMBIEHUS CNyYalHbIM NOBPEXOEHUSAM MPU TPAHCTMOPTUPOBKE, MOHTaXe W 3KcnnyaTtaumu. Hosble
HapyxHble TpybonpoBOAbl He MNOKPbIBAIOTCS TEMNoM30oMsuUMen, Kak MOKa3aHO Ha COOTBETCTBYIOLLUMX
CTuKUI.

40 CTPOUTEJIbHAA YACTb

41 OO6wwue cBegeHun

npOSKTOM npeaoycMoOTpeHO CTpPpoOUTEeNnbCTBO OTAEJSIbHO  CTOAWMX (*)yH,D,aMeHTOB ana onnpaHuAa
pr60ﬂp080ﬂ,OB, (byHﬂ,aMEHTOB 05151 HOBOW KOTENbHOW N AbIMOXOAA, OTAENbHO CTOALLEro OXnagnTenbHoro
Konoaua.

Mpn npoekTnpoBaHun Obinn ucnonb3oBaHbl TY TWO A-ST-2008 n matepuansl Tonorpadunveckmx
u3bickaHuin nnowank1, BbinonHeHHblx TOO “BekconCepsuces” B 2019 rogy, a Takke matepuansl
WH)XEHEPHO-Treonormyecknx usbickanum, BoinoniHeHHbIXx TOO HIL «BATbIC-OKOKOHCANTUHM» B 2019
rogy.

4.2 3emnsiHble paboTbl

Bca nnowagb, Haxogswasica B npefernax rpaHuy, CTpouTenbCTBa, AOMKHa ObiTb ouuMlleHa OT Bcex
MaTepuarnoB, HaXO4SLMUXCA HA eCTECTBEHHOM YPOBHE MO4YBblI UNK Bbilwe Hero. MNoanexalime yganeHuto
MaTepuanbl BKMOYaT MyCcop U pacTUTENbHOCTb.

MoproToBKa y4acTKOB K CTPOUTENBLCTBY OCYLLECTBISETCS cornacHo Tpeboanunsm CIT PK 5.01-02-2013,
CIM PK 5.01-102-2013 n CH PK 3.01-03-2011.

Moa BbleMkon rPyHTa crneanyeT NnoHnMaTb 3eMIidHble pa6OTbI B Nntobom MaTtepuane c nposeneHuem, no
mMepe HeobxoaMMocCTH, pbiITbA C NpUMMEHeHnemM (bpe3b|, PbIXNEeHnA, MNMorpy3kn, nepeBo3kn U yaaneHud
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MaTepuarnoB, HaXOOSLWMXCHA HUKE YPOBHSI BEPXHErO CMosi MOYBbI, C LENbio JOCTUXKEHUS YKas3aHHbIX Ha
yepTexax JIMHUA N YPOBHEWN.

Bolemka rpyHTa nog dyHAaMeHTbl OCyLLEeCTBNAETCS B cooTBeTcTBMU ¢ TpeboaHnsamm CI PK 5.01-102-
2013, CH PK 5.01-02-2013 n TY TWO S-ST-2002.

[omKHbI ObITb NPUHATBI Heobxoanmble Mepbl N0 NPOEKTUPOBAHUNKO N N3FrOTOBITIEHUKO COOTBETCTBYHLUUX
©e3onacHbIx onop Anda CTeHOK BbleMOK 1 AnA BbINOJIHEHUA ©e3onacHbIX K yCTOW—WIBbIX OTKOCOB. I'Ipvl 3TOM
HeobxoamMmo y4uTbiBaTb TUM U3BJ1€KAEeMOro rpyHTa, YpoBEeHb IPYHTOBbLIX BOL, HaxogdLinecd no coceacrtBy
3AaHnAa N COOpPyXeHnd, n BCe OoCTalibHble YMECTHbIe (baKTopr. OI'IOpr OOKOBbIX CTEHOK U yrosg HakroHa
LOOJ1KHbI BbIMOJTHATLCA B COOTBETCTBUM C HOPMaMK 1 yTBEPXKOEHHbIMU npoueagypamMn 3akaddumka.

Bo Bcex koTnoBaHax AOMKHO ObiTb 06ecnevyeHo OTCYyTCTBME CTOSYEN BOAbI C TeM, YTOObI COOPYXeHNs
BO3BOAMMUCH B Cyxux ycnosuax. C aTon Lenbio U Ans yaaneHns BoAbl cneayeT UCnonb3oBaTb HacocChl 1
oTHocsLWweecs K HUM obopyaosaHue. CpeAcTea BOAOOTNMBA He AOMKHbI OKasbliBaTb HebnaronpusTHoe
BNUSHWE Ha ApYrMe COOPYXEHUS WU KOHCTPYKUUW, UMM Ha Kakue-nmbo cyxue yyacTku nnowagku.
OTCTOMHWKN OOMKHbI pacnonaratbCa BHe TePPUTOPUM NOCTOSIHHBIX COOPY>KEHUI.

B kayecTBe CTpPOUTENBHOIO HAaCLIMHOMO FPYHTa UCMOMb3yeTCs OTOOPHLIN MaTepuan, NOoMyYeHHbIn npu
BbleMKe pyHTa, He codepXalluuMid OpraHuUYecKuX FfuH, MNbifn, MArKUX UM HENPUrOA4HLIX MaTepuaros,
KPYMHbIX KOMKOB, BarlyHOB UIM Mycopa, W He NOABEPratoLLmMINCa BCMYYNMBaHMIO.

CTpouTenbHLIN HacbIMHOW MaTepuarn OOMMKEH COOTBETCTBOBaTb ctaHgapty S-ST-5001 u TpeboBaHusM
FOCT 25100-2011.

OcHoBaHus NoAroTaBNMBAKTCS U 3ackinatoTcs B COOTBETCTBUM € TpeboaHusammn CH PK 5.01-02-2013, CI
PK 5.01-102-2013.

YNnoTHeHWe Npon3BOANTCA B COOTBETCTBUU ¢ TpeboBaHuamu CH PK 5.01-02-2013, nn. 4.1, 4.7, 10, Ta6n.
17.

4.3 ®yHAAMEHTbI

MpoekToM NpeayCMOTPEHO CTPOUTENBCTBO CeAyHLMX yHAAMEHTOB:

e OdyHaameHT AbiIMOX0Aa;
e OdyHOameHTbl AN HOBOW KOTENbHOMW;
e  dyHaameHTbl MENKOro 3anoXeHus nog TpyoonpoBoAabl.

KopposuoHHas 3awmta 6eTOHHbIX KOHCTPYKLMA, HaxXoOALMXCSA HUXKEe YPOBHA rPyHTa npegycMotpeHa 3
CnosiM1M MOAMMULIMPOBAHHOM NONIMMEPHON CUHTETUYECKON CMOSbl Ha BUTYMHO-Kay4YyKOBOW OCHOBE 0bLLein
TOMLMHON CIos HE MeHee 1 MM CO CrieayoLWMU XapakTepucTukamu:

Temnepatypa akcnnyatauumm: ot -30 go +100 °C;
OLHOKOMMOHEHTHBIN;

ObecneunBaeT 6eCLLOBHYI0, BOAO U NapoOHENPOHMLaeMyo MembpaHy;
YCTOMYUB K XUMUKATaM U COMSIM.

Bce HapyxHble noBepxHOCTM 6eToHa hyHAamMeHTOB Ha 150 MM Hke 1 Ha 300 MM BhILLE NNAHMPOBOYHON
OTMETKM 3eMNN MOKPbIBAKOTCA 2 CMNOSIMU CBETMO-CEPOM  3MOKCUAHOW KpackM CO creayroLmmu
XapakTepuctukamu:

e  [1BYXKOMMNOHEHTHbIN, HETOKCUYHBIN;
e  YCTOMYMB K XMMUYECKM aKTUBHbIM BELLIECTBAM.

4.3.1 dyHaameHT AbiMoxoAaa

dyHoaMeHT abiMoxoda — CTondyaToro Ttvna, npenBapuTenibHOro W3roTOBMEHUS, pa3MepaMu B MiaHe:
1,5%1,5 m; rmybuHa 3anoxeHus nogoLBbl He MeHee 1,4 M. MaTepuan yHOaMEHTOB — CyNbdaTOCTONKNIM
beToH knacca C20/25, apMnpyeTcs kapkacoM M3 OAMHOYHbIX apMaTypHbIX cTepxHen knacca A400, no
FOCT 34028-2016. KpenneHne gbimoxoda OCYyLLECTBMASIETCA C MOMOLLBLIH aHKepHbIX 6onTos 3-ro Tuna.

Moa nopowBor dyHAamMeHTa npegycmaTpmuBaeTcs:

M3ONALMOHHBIN crion — nonuatuneHosas nneHka 250 mkm, FTOCT 10354-82;
6eToHHasa noaroToBka 13 6etoHa knacca C12/15, TonwmHon 100 mm;
necyaHo rpasuiiHas nogylka 250 mm;

YNNOTHEHHbIN FPYHT.

4.3.2 ®dyHAaAMeHTbI ANSA HOBOMN KOTEeNbHOWM
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dyHOAMEHT ON1S HOBOW KOTENbHOWM — NIEHTOYHOrO TUMna, pasmepamu B nnaHe 9,775x3,4 m.

my6uHa 3anoxeHus nogowwsbl He meHee 0,3 M. MaTtepuan yHOaMeHTOB — CynbdaToCTOMKUn 6eToH
knacca C20/25, no mopo3socTtonkoctn knacca W6, apmupyetcsa cTepXHAMKU apmaTypbl knacca A400, no
FOCT 34028-2016.

Moa nogowson pyHaameHTa npegycMaTpuBaeTCs:

U30NALMOHHBIN crion nonuatuneHosas nnexHka 250 mkm, FTOCT 10354-82;
6eToHHada nogroToBka U3 6eToHa knacca C12/15, TonwmHon 50 mm;
reoTeKkCTUnb;

necyaHas rpasuiiHas nogyLuka TonwuHomn 300Mm;

YMAOTHEHHbIV TPYHT.

4.3.3 ®yHAameHTbl MeNKoro 3anoxeHusi nog TpyéonpoBoabl

dyHaameHTbl Anst TpybonpoBogoB — cTonbyaToro TMna, NpeaBapuUTeNibHOrO N3roTOBMEHWS, pa3Mepamu B
nnane: 1,0*1,0m; 0,6x0,6m. nybmHa 3anoxenus nogowsbl 0,6 M. Matepman dyHOameHToB —
cynbartocTonkmn 6etoH knacca C20/25, apmupyeTcs KapkacoM M3 OOAMHOYHBLIX apMaTypHbIX CTEPXHEWN
knacca A400, no NOCT 34028-2016.

Moa nopowson hbyHaameHTa npegycMaTpuBaeTcs:

e  U3ONALMOHHBIN crion — nonuatuneHosas nneHka 250 mkm, FTOCT 10354-82;
6eToHHadA nogroToBka U3 6eToHa knacca C12/15, TonuwumHon 50 mm;
necyaHo-webeHoyHas nogyLika 300 Mm;

reoTekcTUnb;

YMIOTHEHHbIV TPYHT.

4.4 3paHune KoTenbHom

30aHne KoTemnbHOW — GNOYHO-MOAYNbHOE, C MeTasyIMYeCKMM KapKacoM M3 MPOKaTHbIX mpodunen ¢
06LIMBKOV 13 MPOGIIMCTOB U YTEMNNEHNEM MUHEPaNo-BaTHLIMU MIUTAMMU.

Pa3mepbl koTenbHom B ocsax: 9,375x3,0m. BbicoTa koTenbHoOM 2,7M.

B coctaB ncnonb3dyembix Npodunen CopToBoro npokara Bxogdt weennepa rHytole no FOCT 8278-83,
yronku pasHononoyHble no NOCT 8509-93, Tpy6wl kBagpaTHble no FTOCT 8639-82.

KoHcTpykuun n matepuanel cooteeTctBytoT TY TLUHO CIV-SU-398-TCO 1 cOOTBETCTBYHOLUM HOPMATUBHO-
TexHu4ecknm gokymeHTtam PK.

C6op Harpy3ok Ha CTpouUTENbHbIE KOHCTPYKLUUM Npon3BeaeH B cootBeTcTBum ¢ CIMN PK EN 1991:2002/2011
n TY TWO CIV-DU-5009-TCO.

PacueT KOHCTpyKuui npousBogunca B cooTBeTcTBMM C TpebosaHmsamm EN  1993.EBpokoag 3.
lMpoeKkTupoBaHWe CTanbHbIX KOHCTPYKLMIA.

MaTtepuanbl CTanbHbIX KOHCTPYKUMIA M UX MapKn cooTBeTCTBYOT TpeboaHuam TOCT 380-2005, FTOCT
27772-2015n TY TWO CIV-SU-398-TCO n obecneunBatoT cnegyroimne pyHKLMOHANbHbIE BO3MOXHOCTH:

[Ins BCeX OCHOBHbIX HECYLLIMX 3NIEMEHTOB U BTOPOCTENEHHbIX 3rieMeHTOB (kaTeropusa matepuanos A1, A2,
cormacHo npunoxenuto A, CIV-SU-398-TCO) wucnonbsyetca mapka C345 ¢ MuHUManbHown
rapaHTMpPOBaHHOW NPOAOMbHOM BENWYUHOW yaapHow BsaAskocTu no Lapnu pashyto 34 [x/cm?® npu
Temnepartype -40 °C.

[Ona Bcex COeoUHEHUIM KapKacHbIX KOHCTPYKUMIA WCMOMb3YHTCHA BbICOKOMPOYHblE O0nTbl Mapku 8.8
cornacHo [OCT UCO 898-1-2014 c raikamu knacca 8 gnst 6onToB ¢ Nokpackor unu ravikamm knacca 10
Ans oumMHKoBaHHbIX 6ontoB cornacHo FTOCT NCO 898-2-2015. Pasamepbl 1 00LLMe XapakTepucTukm 6onTos
cootBeTcTBYIOT FOCT 22356-77 1 TOCT 7798-70 unu skBMBaneHTHbIM CTaHOapTaMm.

KoHCTpyKuus coegmHeHnn cooTBETCTBYET HOpMaTuBHbIM TpebosaHunam CI PK EN 1993-1-8:2005/2011.

Mocne n3roToBneHWs BCe NMOBEPXHOCTU CTanbHbIX KOHCTPYKLMIA AOMKHbI ObiTb OYMLLEHBI NECKOCTPYMHBLIM
METOAOM, OrpPyHTOBaHbI 1 OKpalleHbl cornacHo TY TWO COM-SU-4743-TCO, COM-SU-5191-TCO.
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5.0 JJIEKTPUYHECKAA YACTb

5.1 Oobwwue cBegeHns

HacTodwmm npoekToM npeaycMOTPEHO MPOEKTUPOBAHME CUCTEM 3MEKTPOCHAOXEHWS, nuTaHue u
3a3eMreHne HOBOW KOTENbHON.

MpoeKkT BbINOMHEH B COOTBETCTBMM C TPebOBaHWAMU OEWACTBYIOLIMX HOPMATUBHO-TEXHUYECKNX
pokymeHToB Pecnybnukun Kasaxctan, TY TLWO wn TtpeboBaHum TexHukm 6GesonacHoctn TLIO,
obecneunBaowmx 6e30nacHyro SKCnyaTaumo 3anpoeKkTMPoBaHHOIO OObekTa.

LleJ'IbFO HacToduwero naketa AOOKyYyMeHTauun 4dBndeTcAa npencraBlieHne VIH(*)OpMaLI,I/II/I B OpraHbl
rocygapCTBeHHOro Hagsopa n KOHTponA, Ana yreepxaeHna B yCTaHOBITIEHHOM NOpAaKe.

5.2 3OnekTpocHabxeHue

CuncreMa aneKkTpocHabXXeHUss HOBOWM KOTESbHOW COCTOMT M3 KabenbHOW NMHWUK 3neKTponuTaHus. [aHHas
kabernbHas NMHUA COCTOUT U3 HOBLIX KabemnbHbIX JIMHWUIA, NMPONOXEHHbLIX B FIOTKaxX OT CyLLECTBYHOLLErO
pacnpenenuTenbHOro WuTa 40 HOBOW KOTESbHOMN.

B kayecTBe MCTOYHMKA 3NEKTPOCHAOXEHNST HOBOM KOTENbHOW NpeaycMoTpeH cyulectsylowmn PLL 400B
091-4800-PDB-51078.

5.3 Knaccudmkauma onacHbIX 30H

Knaccudukauma onacHbIx 30H M BbIGOp 3nekTpooGopyaoBaHUs ANS UCMOMb30BaHWS B OMACHbIX 30HAX
Gbina onpeaeneHa cornacHo TpeGosaHuam MY PK 2015 u cooTtBeTcTBytowmx TY TWO O-ST-2012.

5.4 JOnekTpoobopyaoBaHMe B ONACHbIX 30HaxX

lMpoekTupoBaHe anNekTpoobopyaoBaHNS ObINO MPOM3BEAEHO HA OCHOBAHWMM YTBEPKAEHHOM CXEMbI
KnaccudmkaumMm y4acTKkoB, Npu 3TOM ObinM ydTeHbl TpebGoBaHWUS, YCTaAHOBMIEHHblE MpPU MPOBEOEHUU
aHanunsoB AOODI/ASXO.

Moabop aneKkTpUYecknux YCTPOWCTB NPOU3BEAEH HA OCHOBAHWMM CXEMbl KnaccugukaumMm yd4acTkoB U B
cooTBeTCTBMUM C Hopmamu IEC 60079 «3nekTpuyeckume annapaTbl Afs B3pbIBOOMACHbLIX rA30BbIX
atmocdep», TpeboBaHusmn IEC 61508 «Cuctembl 6e3onacHOCTU» U pasgenom OneKTpoyCTaHOBKM BO
B3pbiBoONacHbIX 3oHax Y3 PK 2015 u cneumdukaumm TLLUO «MprHUmMnbl Knaccudunkaumm onacHbIX 30H»
O-ST-2012.

Ona wmaTtepmanoB u obopygoBaHus, KOTOpoe pasMelweHo B onacHbix 3oHax, NMOCTABLUUAKOM
obopynoBaHua [OMmKHbl OblTb NpefocTaBneHbl CBUAETENbCTBA O TUMOBOM WCMbITAHUK, BblAAHHbIE
NPU3HaHHbIM  MeXAyHapoAHbIM opraHoMm B cootBeTcTBUM C  TpeboBaHuamm CENELEC wnm
3KBMBANEHTHbIMY HOPMaMW.

5.5 KabGenu n kabenbHble BBoAbl

Mpu BbIOOPE Mapkm N ceveHus kabenen nNpMHUManucb TpeboBaHUst 4ENCTBYOLWNX HOPM U CTaH4APTOB
TWO. Kabenu nogobpaHbl ¢ y4eTOM NapamMeTpoB MO HAMPSHKEHUIO, MeTOAa 3a3eMIIEHUS CUCTEMBI U TUMa
ux yctaHoBku. [MoBcemecTHO mncnonbaytotes kadenu M/TIBX/MBX/HOCT ¢ nneTteHbIMKU, OTOXKEHHBIMU,
KpYrnbIMU MeiHbIMW MPOBOAHUKAMN C U30MSLMEN U3 CLUMTOrO NonuaTuneHa ¢ BHelHen onnetkon MNBX B
OMHECTONKOM MCMOSTHEHMMN N 3aLLUTON OT CONTHEYHOTO M3MTyYeHUS.

[ns KoHTypa 3asemneHus HaCOCHOW MpedyCMOTPEHO MWCNonb3oBaHne kabens 3asemneHus co
CNNOWHBLIM/MNETEHbIM, OTOXOKEHHBIM  MeAHbIM  MPOBOAHMKOM 6e3  u3onauumn. [na  3asemneHus
obopyaoBaHNS U METannOKOHCTPYKUUA C HapyXHbIM MNpUCOeOUHEHMEM WCMONb3yTcs kabenu co
CMMOWHbIM/MNETEHbIM, OTOXOKEHHbIM MEAHbIM MPOBOAHMKOM C U30MAUMEn U3 IKCTPYOUPOBAHHOMO
nonueuHunxnopuaa (3enexoin/ xentoin) M/MNBX.

Kabenu cooTtBeTcTBytoT TY TWO ELC-SU-6032-TCO.
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KaGenbHble BBOAbI BbINOHEHbI 13 NTATYHW, CarlbHUKOBOO TWUNA, C YNIIOTHEHVEM C HApY)KHON U BHYTPEHHEeN
CTOPOHbI AN HAPYXHOW YCTaHOBKWU M MOAXOAAT ANA OKOHLEBaHWA kabenem, TUMbl KOTOPbIX yKasaHbl B
3asiBke Ha 3aKynKy MaTepuasos.

KabGenbHble BBOAbI CepTUMUMPOBAHbI HA MPUMEHEHME B OMacHbIX 30HAaX YCTAHOBMEHHOW KaTeropuu B
COOTBETCTBUM C TPEOOBAHMAMN COOTBETCTBYHOLLMX KOHTpONUpyoLwmx opraHos PK.

MpeanoyTnTEnbHEN NCNONb30BaHNe KaberbHbIX BBOOAOB B ABONHOM UcnonHeHun Exe/Exd.
KabenbHble BBOAbI cooTBeTcTBYOT TY TLLIO ELC-SU-6032-TCO.

5.6 Tpoknapgka kaGens

MNpoekToM NpegycMoTpeHa Haa3eMHas Npoknaaka cunoBbix kKabenew B NoTKax, COrnacHo creumdgukasmm
TLWO ELC-SU-1675.

KabGernb nmeet MapkMpoBKy, COrnlacHO KabenbHoOMY XXypHany.

Bce cnocobbl kabenbHoOW pasBoaku, kabenbHble kaHanbl U KabenbHble CUCTEMbI COOTBETCTBYIOT
TpeboBaHnam M3IK 60364 n MNMY3 PK 2015.

5.7 3asemneHue

npoeKTOM npeaycMoTpeHa cuctemMa 3a3emMileHnd, KOTopad COCTOUT U3 BepTUKallbHbIX 3J1EKTPOO4OB
3aseMrieHusa, pacrnosioXXeHHbIX Mo Hapy>XHOMY nepumMeTpy HOBOW KOTESTbHOW, N COEQVNHEHDI mMexay cobon
kabenem 3a3emIeHnst Co CroLLIHbIM/MNIETEHbIM, OTOXKEHHLIM MeAHbLIM npoBOAHNKOM 6e3 usonauun.

3HaueHne COonpoTuBIIEHNA CUCTEMbI 3a3eMJleHnA OOJKHO ObITb MO Mepe npakTn4HOCT MUHUMaAJ1bHbIM,
HO HEe OOJIKHO MnpeBbIllaTh 1 Om B ntoboM TOUKE CUCTEMbI 3a3EMIEHNS.

Bce HeTokoBegyluMe MeTansMyeckne 4acTu 3neKTpoobopyaoBaHUSt NMPUCOEAUHEHBI K obLlei cucteme
3a3emMneHus.  JTO  KOXyxu  obopygoBaHusi, apmupoBaHue  kabenen, kabenbHble  BBOAbI,
pacnpegenutenbHble KOpoOKW, NOTKM WM NEecTHUYHast pama. Takke, Kaxaas KOHCTPYKUMSl, usgenue
YCTaHOBKM 1 060pyA0BaHNSA NMPUCOEAUHAIOTCS K CUCTEME 3a3EMIIEHNS.

Bce TpybonpoBodbl, MeTannuMyeckue Kopobbl W cocydbl AMNEKTPUYECKM COedUMHSAITCH B  MecTax
pacnonoxeHus gnaHues.

CuncteMa 3a3eMrneHms NpegycMoTpeHa NpoekToM ¢ cobniogeHneM TpeboBaHnii cneayroLwmx HopMaTUBHbIX
[JOKYMEHTOB:

1. MY3 PK;

2. P-ST-6072 n P-ST-6078;

3. ELC-DU-5135-TCO pa3sgen 3.6;

4. CH PK 2.04-29-2005.

6.0 KWUNWA

6.1 OOwmne cBegeHust

HaHHbI pasgen pas3paboTaH Ha OCHOBAHWM HOPMaTUBHO-TEXHUYECKUX OOKYMEHTOB, OAEWCTBYHOLLIMX Ha
Tepputopumn PK, n B COOTBETCTBMM C NPOEKTHbIMKU crneundmkaunamm TLO.

B paMKax HacToALwero npoekTa npegycMatpmBaeTcd 3aMmeHa CTapOVI KOTeSNbHON Ha HOBYH KOMMJ1EKTHYHO
KOTEJTIbHYH.

6.2 OCHOBHbIe TeXHUYECKMEe peLlueHus
Pasgen KUMnA paspaboTaH Ha OCHOBaHUM NpeaoCTaBeHHoro obbema paboT OoT 3akas4uka.

B koTenbHOW npegycMaTpmBaeTCsi aBTomaTnsauus o6opygoBaHns BOOOrPENHON YCTAHOBKM B COCTaBe:
e ropenku;
e  LMPKYMNALMOHHbIE HACOCHI;
e  MOANUTOYHbIE HACOCHI;
e CUrHanu3aTop 3ara3oBaHHOCTM MO YrapHOMY rasy v nNo MeTaHy;
e  KnanaH TPexxogoBOW CMECUTENbHbIN;
e ONOK aBapUNHO-MOXAPHOW CUTHANM3auUnm1, yCTaHaBMMBaEMbIA B KOTESNBHON;
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e  CXEMbl CUrHanM3auum n ynpaeneHus o6opyaoBaHNEM KOTENbHOMN.

YnpaBneHue KoTrnamu, ropenikamm, HacocaMmuy 1 KrnanaHamu ocyLLeCTBSAETCS Yepes WNT aBTOMaTUKN, Ha
ABEPU KOTOPOro pasMelleHa NnaHenb onepatopa, Ha KOTopon oTobpaxkaeTcs MHpopMaums o TeKyLmux
3HaAYEHNSX M3MEpSIEMbIX MapamMeTpoB U YCTAaHOBOK KoTenbHoW. Llkadom ynpaBneHus BbIMOSHAKTCA
cnegyrowme QyHKUNn:

O6wwme byHKUUMN

YnpaBneHve paboTon ABYXKOTNOBOW YCTaHOBKM.

MepekntodeHne ¢ paboyero Ha pe3epBHbIN Hacoc.

OTcnexuBaHve aBapuiiHbIX CUTyaLMin B KOTENBHOW U Bblgaya curHana o HeMcnpaBHOCTH.
KoHTponb TemnepaTtypbl B KOTnax.

Yn paBlnieHune KoTnamMm

e PerynupoBaHue TemnepaTypbl B KOTJIE OCYLLECTBIIAETCS C MOMOLLbIO aBTOMAaTUKM FOPESTKM.

e  KOHTpOsb MakcMmarnbHOW U MUHMManbHOW TemnepaTypbl B KOTIE.

e T[logooepxaHve TemnepaTypbl B 00paTHbiX TpybonpoBogax K KoTham, YrnpaBrieHUeM
LIMPKYMSALMOHHBIMM HAacOCaMK KOTIOB.

Py4yHoe ynpaBneHue

. B npoekTe npegycMmatpmBaeTca py4vyHOEe ynpaBlieHune O60pyﬂ,OBaHl/IeM KOTENbHON KHOMKamun u
nepekn4yartenamMmm, yCtTaHOBIMIEHHbIMU B LLIKad.)y ynpaBneHua

OT1ob6paxeHne nHgpopmaumm

Ha wkacgby ynpasneHusi
e CBETOBasi CUrHanu3auusi aBapuiHbIX CUTyauuiA B KOTENbHOW, kKoTopas AybnupyeTtcsi 3BYKOBbIM
CurHanom
e  COCTOSIHME roperiok, HaCoCOB M knanaHoB (BKIOYEH/BbIKIIOMEH, OTKPbIT/3aKPhbIT).
e TemnepaTypa BoAbl B o6Lem TpybonpoBoae OT KOTIIOB.

1o mecmy:
e BusyanbHbIi KOHTPOmNb TemnepaTtypbl TEMNmMOHOCUTENS B TEXHONOTMMYECKM BaXKHbLIX TOYKax
CUCTEMBI;

e  BM3yanbHbI KOHTPOMb AABMEHNS TEMMOHOCUTENS B TEXHOMNOMMYECKM BaXKHbIX TOYKAX CUCTEMbI;
e  BU3yarbHbI KOHTPOSb Nepenaja AaBreHnsl Ha Hacocax U punbTpax.

6.3 [loneBble KOHTPOIbHO-U3MepPUTENbHbIE NPUGOPLI

MecCTHble KOHTPOSMbHO-U3MepUTENbHbIE NPUOOPBI, YCTAHOBIEHHbIE BHYTPW KOTENbHOW ANS KOHTPONs
HeoBX0ANMbIX TEXHOMOrMYECKUX NapaMeTpoB (4aBreHus, TemnepaTypbl, pacxopa). Bbibop npubopos
npousBedeH cormnacHo TpeGoBaHMSIM OEWCTBYIOLIMX HOPM M cTaHdapTtoB PK, B TOM uucne cornacHo
pasgeny 7.0 «3neKkTpoycTaHOBKM BO B3pbIBOOMAcHbIX 3oHax» Y3 mn TY TWO ICM-DU-6003-TCO
(OcHOBBI KOHTPONA U U3MEPEHUN).

B npoekTte ncnons3osaHbl NpMBopkI CO criedyoWwummy TMNamm CUrHanos:
e AHanorosbi AByxnpoBogHown, 4-20 MA, npotokon nepegayn HART.
e CurHanbl 24 B NOCTOSIHHOrO TOKa 3anMTbIBAKOTCS OT CUCTEMbI YrpaBeHus.
e CurHanbl cepuinHon cBasn RS-485.

Bce KOHTPOMbHO-M3MeEpUTESbHbIE YCTPONCTBA CepTUULMPOBaHbI A 3KCrlyaTauym B ONacHbIX 30HaX B
COOTBETCTBUM C TpebOBaHUSMM, yKasaHHbIMKW B JIMCTaX TEXHUYECKUX AaHHbIX U 3asiBKax Ha 3aKynky
maTtepuarnos.

O6opynoBaHMe BbIOpaHO B MCKPOOGE30MacHOM MCMOMHEHMM, B KayecTBe OCHOBHOrO criocoba 3aliuThbl
npumeHeHa 3awuTta Tmna EEx(i)a.

CrteneHb 3awnTbl 060NOYKM BCEX SMEKTPOHHbLIX MONEBbLIX NPMOOPOB, YCTaHABMMBAEMbIX Ha OTKPbITOM
Bo3ayxe, He meHee IP 65 n IP44 onsa ycTaHOBKM BHYTPU NOMELLEHWIA.
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Bce anekTpoHHble MoneBble NpPMOOpPLI, YCTaHaBMMBaeMble Ha OTKPbITOM BO34yXe, paccyuTaHbl Ha
OecnpepbiBHYIO 3kcnnyaTtauuio npy — 40°C.

[na matepranos n o6opyaoBaHnd, UCNOMb3yeMbIX B MPOEKTE, NpeaoCcTaBneHo CBUAETENBCTBO O TUMOBOM
UCMbITAHWW, BblaHHOE MPU3HAHHBIM MEXAYHapOAHbIM OpraHoM B COOTBETCTBMM C TpeboBaHWAMMU
CENELEC wnu akBuBaneHTHbiMn HopMamu. OOopygoBaHue cepTUUUMPOBAHO B COOTBETCTBMM C
TpeboBaHNsIMM OpraHoOB rocyfapCTBEHHOIo Haasopa u KoHTponst PK.

B cBSA3M c oTCyTCTBMEM CepocoepXKallen cpeabl B Tpybax nogaym v Bo3spaTa ropsyen Boabl, Matepuansi
kopnycoB KNI ans maHomeTpoB M TepMoMeTpoB OyayT u3 316 Hepxasetowas ctanu. CooTBeTcTBME
TpeboBaHnsm NACE MR-0175 nocnegHelnt pepakuum He TpebyeTcd. [peHax C MaHOMETpPOB He
npegycmatpvBaeTcs.

6.4 KabGenbHble ceTn

B npoekTe npegycmoTpeHa npoknagka kabenen. KaGenw npoknagblBatloTcs Hag3eMHO B KabernbHbIX
noTKax U MeTaropykaBax.

Kabenu n kabenbHble ynnoTHUTENM AomkHbl cootBeTcTBoBaTh ELC-SU-3551-TCO 1 ELC-SU-6032-TCO.
KabenbHble ynnoTHUTENM AOSKHbI OblTb KOMMPECCUMOHHOrO TWna, M3roTOBMEHbI U3 NATYHU U OOMKHbI
obecrneunBaTb BHYTPEHHEE W HapyXHOe YNNOTHEeHWe AN 3KCniyaTauuum BHE MNOMeELLeHUA U ObiTb
NPUroAHbl K KOHLEBOW 3ajernke TUMNOB Kabeneln B COOTBETCTBMU C 3a8BKOW Ha MaTtepuarnsbl.

6.5 CwucTema TeXHONOrM4YECKOro KOHTPONA U aBapunHoro octaHosa (AO)

HoBas koTenbHas GygeT ykoMnnekToBaHa MECTHOW NaHenblo ynpasBneHns, kotopas 6yaeT nocTpoeHa Ha
©ase INJIK. MaHenb ynpaBneHus 6yget umetb BCTpoeHHbIn MYM. Manenb ynpaBneHusa 6yaeTt BbIMOMHATb
KOHTPONb M MOHMTOPUHI BCEro TEXHOMormyeckoro npouecca kotenbHow. [JIK BygeT ocywecTBnsaTtb
KOHTPOIb BCEX NapaMeTpoB, OTKMOHEHUS KOTOPbIX OT HOpMaribHON paboTbl MOXET NPUBECTU K aBapUNHOW
cuTyaumu.

PyHKLUM 6Ge3onacHoOCTU

OTKNtOYEHME ropernkn KoTna npu BO3HMKHOBEHWUW aBapUMHON CUTyauuu:
e [OBblWEHME TEMNepaTypbl BOAb! 3a KOTIIOM BbILLE NPEAENbHOIO 3Ha4YEHUS;
e MOBbILWEHNE AaBIEHNS BOAbl 32 KOT/IOM BblLLE NpeaeribHOro 3HavYeHus:;
e MNOHWXeHWe JaBneHNs AbIMOBbIX ra30B 3a KOTIOM;
e  aBapPWUIMHOIO CUrHana oOT roperiku.

3akpbITEe OTCEYHOro ra3oBOro KramnaHa npy BO3HUKHOBEHUW CEAYOLWMX aBaPUNHBLIX CUTYaLMIA:
e OXap B KOTEIbHOM;
e 3arasoBaHHoOCTb Mo CH;
o nponagaHune anekTponmnTaHna Ha BBoAe B KOTEJ1bHYO

[MoBTOpPHOE BKMNOYEHUE NUTAHUSA U SNEKTPOMArHUTHOrO OTCEYHOro ra3oBOro knamnaHa npu aBapumHoOM mx
OTKIIOYEHMM JOMNYCKAETCS TOMBbKO BPYYHYHO M3 MOMELLEHNSA KOTENBHOW NOCre NUKBMAALUMM NepBONPUYMHbI
aBapuNHOM CUTyaLUN.

[na 3awuThl KOTENbHOM NpeaycMoTpeHa aBToMaTMYeckasl cucTeMa MoXkapHow curHanusaumn. Cucrtema
npedHasHayeHa AOnsi aBTOMAaTUYECKOro OOHapY)XeHUsi noXapa B 3alWLLEHHOM MOMELLEeHUN U Bblgade
CUrHaroB O COCTOSIHUM CUCTEMbI U peXxnume ee paboTbl. B kayecTBe TEXHUYECKUX CPEACTB OOHApYKeHUs
noxapa B 3aLUMLLAEMOM MOMELLEHUN NMPUHATBLI U3BELLaTeNn: NnoXkapHble AbIMOBbLIE U NMOXAPHbIA Py4YHOM
n3BelLaTens.

Mpwn cpabatbiBaHWMM NOXaAPHOW CUTHaNM3auMm ynpaensoLWmMi CUrHan BblgaeTcs Ha wwkad ynpaeneHus
KOTEmNbHOMN.

YcTpoiicTBa aBToMaTM3aUmnm oopMUPYHOT CUrHan Ha:
e  3aKpblTe OTCEYHOro ra3oBOro KranaHa;
e  aBaApUIHYIO CUrHANM3aLUuIo AUCNeTYEpY.

30aHne 06OopydoBaHO CUCTEMOW OMOBeLLeHUs mdeid O noXape C WUCMoNb3oBaHMEM 3BYKOBOIO
onoseLlarens.
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7.0 TENNOMEXAHWYECKMUE PELUEHUA KOTENbLHON
71 OBLUMUE CBEOEHUA
Pa3gen paspaboTaH Ha OCHOBaHWW:

—  TexHuyeckux TpeboBaHum TLO;
— TpeboBaHuin HOpMaTUBHbLIX AOKYMeEHTOB PK.

[MpoeKT KoTemnbHOM BbINOMHEH B cooTBeTCcTBUM C TpebosaHuamu CH PK 4.02-05-2013 "KoTenbHble
yCTaHOBKK".

KoTenbHas oTgenbHOCTOSALLasA. EJ'IOLIHO-MO,EI,yﬂbHaFl. Cﬂy)KVIT ana nopgorpesa 6ypOBbIX pacTtBopoB B
E€MKOCTAX XpaHeHUa U noanepxaHuda Temnepartypbl pacTtBopa B npenenax 5...20°c B 3uMHee BpemA.
KoTenbHasi no HagexXHocTn OTnyCKa Tenna FIOTpe6I/ITeJ'IF|M OTHOCUTCA KO BTOpOIZ KaTeropuu.

TennonpousBoanTeNbHOCTL KoTenbHon Q = 820 kBT B MakcMManbHO-3MHEM pexnme.
PacueTHas TemnepaTtypa Hapy>XHOro Bo3gyxa:

- XonogHbin nepuop roga TH = -26°C.
TennoHocuTenb OT KOTNa - Boga ¢ napameTpamu: 95-70°C.

7.2 OCHOBHbIE TEXHUHECKUE PELLEHUA

7.21 KotenbHas

K ycTaHoBKke NpuHATHI 2 BoAOrpenHbix koTna npounssoactasa dupmel "Viesmann” Vitoplex 100 Q=410 kBr.
B kavectBe TONNUBa MPUHATO [Au3enbHOE TOMnMBO C Tennoton cropaHus QH  =10300kkan/kr.
MakcumanbHbIN pacxod AN3enbHOro TOMMMBa Ha KOTENbHYI0 COCTaBnseT - 665/4.

KoHCTpyKUUs KOTNa COCTOUT U3 Kamepbl CropaHus, MOBOPOTHOW KPbILLIKU, NMOKPbLITOW BbICOKOAIh(PEKTUBHOM
Tennounsonaumen. B KomnnekT BXogAT: KOTMOBOW GIIOK CO CMOHTMPOBaHHOW YCTAHOBOYHOW NIUTOW A1is
ropenku.

K ycTaHoBKe nNpuHATa MogynMpyemMas kKomouHnpoBaHHas ropenka Weishaupt WGL40/1-A ucn.ZM.
OTBOA AbIMOBLIX ra30B OCYLLECTBAsETCA Yepes razoxonbl [y 250Mm.

CuvcTtema 3anonHsaeTCsaT XumMuyeckn o6paboTaHHOM BOOOW, MPUrOTOBINEHHON B YCTAHOBKE YMSITYEHUS BOAbI
Jupiter CAB 15AVL, G=0,92 m3/u nponssoacTtea cumpmsbl Atlas, Utanus.

TpeboBaHMs NO XapaKkTeEpPUCTMKE NCXO4HON BOAbI ANd 3anonHeHuna cuctemsl: Ca(HCO)2 gomkHO GbiTh He
bonee 2monbm/m3.

MognuTka cuctemsl ocyLllecTBndeTca npu nageHun gaBneHna B 06paTHOM KONNEeKTope HuMxe HaCTpOIZKVI
npeccocrara. Mo CurHany npeccoctata BKIH4YaeTcd NnoanUTOYHBLIA  Hacoc, ﬂepeKaLII/IBaPOLLI,I/Iﬁ
noannUTOYHYKO BOAOY B CUCTEMY. |_|pl/l AOOCTWXEHUN NaBneHnda B CUCTeMe 3Ha4yeHune HaCTpOl‘/‘IKI/I npeccocTrara,
NOAMUTOYHbLIN HACOC OTKNYaeTCs.

[peHax OT npefoxpaHUTENbHbBIX KNanaHOB M KOTMOB NpedycMaTpyMBaeTCs C BbIBOAOM B Konogel Ans
OTCTaMBaHWs U CHWXEHUS TemnepaTypbl BOAbI.

7.2.2 BeHTUNAUUA

[MpoekTom NpegycMOTpeHa BEHTUNALMS 3a CHET MOACOCA BO3ayXa KOTMOM.

MpUTOK HAPY>KHOTO BO3AyXa OCYLLIECTBIISIETCS CUCTEMOW Yepe3 HapyXKHYH peLleTky.

7.2.3 KoHTponb 3ara3oBaHHOCTM KOTENIbHOW

Ha HayanbHOM y4yacTke BHYTPEHHErO ra3onpoBoda yCTaHaBNMBaETCs KnanaH TepmMo3anopHbIA, KOTOPbIN
aBTOMaTUYECKM MEPEKPbIBAET ra3onpoBo B Criydae AOCTUXKEHUS TemnepaTypbl BHYTPUM MOMELLEHMS
cBblle 90°C.
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MpegycmaTtpuBaeTca yCTaHOBKA aBTOMAaTMYECKOro KOHTpomns 3ara3oBaHHocTM CAK3-MK-1. Cucrtema
npegHasHadyeHa [Onsi HEMNpPepbiBHOrO aBTOMATUYECKOrO KOHTPONA U ornoselleHuMss 00 onacHbIX
KOHLEeHTpauusx rasa B Bo3gyxe. Ha rasonpoBofe ycTaHaBnmMBaeTCcs anekTpoMarHnTHeIn knanaH K3raM-
Y, KOTOpbI coeauHaeTcsa kabenem ¢ AByMsi curHanmsatopamm 3arazoBaHHocTn C3-1.

B cnyyae goctmxkeHus koHUeHTpauun rasa B Bosgyxe Ao 10% HKIP curHanusaTop BbigaeT 3BYKOBblE U
cBeToBble curHansl. [pu aBapuinHoOn cuTyaumm - AOCTUXeHUst KoHUeHTpauuun ao 20% HKIMP curHanusatop
noJaeT CUrHan Ha 3akpbITMe KnanaHa.

8.0 TFA30CHABXEHUE

Pabouunii npoekT pa3paboTtaH B COOTBETCTBUN C OENCTBYHOLLMMM 3aKOHOA4ATENLCTBOM U HopMmamn: MCH
4.03-01-2003 «lasopacnpegenutenbHble cuctembl», CH PK 4.03-01-2011 «l"asopacnpegenutenbHble
cucteMbl», "TpeboBaHusMuM no 6GesonacHOCTM OOBLEKTOB CUCTEM ra3ocHabxeHus" yTBepXOEHHbIX
noctaHoBneHvem lNpasutensctea PK ot 5 aBrycta 2014 roga Ne 906 1 "3akoHom Pecnybnukn KazaxctaH
oT 11 anpens 2014 roga Ne188-V 3PK. O rpaxgaHckon 3awmte", "3akoHom Pecnybnuku KasaxcTtaH o rase
1 razocHabxeHun ot 9 aHeapsi 2012 roga Ne532-1V 3PK".

MoTpebneHne rasa npegycMoTpeHO Ansa AByx otonuTenbHbix KotrnoB VIESSMANN "Vitoplex 100"
MoLHocTbio 410kBT kaxapli ¢ HagayBHbiMu ropenkamu Weishaupt WGL40/1-A vcn.ZM. B kadecTtBe
TONNMBA NPUHAT NPMPOAHBIN ra3 ¢ Tennoton cropaHua QH = 10300kkan/kr n gasnexHnem 250m6ap. Ons
NMOCTOSIHHOM paboTbl Ncnonb3yTest 06a koTna. MakcumanbHoe notpebnexne rasa - 100 HM3/u4.

OtonuTtenbHble BOAOrpevHble KOTMbl AOMXKHblI ObiTb 3aBOACKONO W3rOTOBMEHMS, COOTBETCTBOBATb
TpeboBanunam genctayrowmx FOCT, TY n obopynoBaHbl ra3oropenoyvHbiM YCTPOUCTBOM C aBTOMAaTUKOMN
©e30nacHOCTU U perynmpoBaHusa TemnepaTtypbl TENSIOHOCUTENS.

MoHTax rasonpoBofa BbINONHUTL B COOTBETCTBMU C TpeboBaHuamm MCH 4.03-01-2003, "TpebosaHnsamm
no 6e3onacHoOCTN OGBEKTOB CUCTEM ra3ocHabXeHus" yTBepXXAeHHbIX NocTaHoBreHvem [MpaButenbcTea
PK ot 5 aBrycra 2014 roga Ne 906 n "3akoHoM Pecny6nuvkn KasaxctaH ot 11 anpenst 2014 roga Ne188-V
3PK. O rpaxagaHckon 3awmrte".

Bce razosoe o6opyaoBaHue u apmaTtypa A0MKHbI UMETb paspeLleHne Ha UCMoNb30BaHne Ha TeppuTopmm
Pecnybnuku KazaxcraH.

9.0 OPrAHMU3ALUUA CTPOUTENIBCTBA

MpogomknTeneHOCTb CTpoUTENbCTBA cocTaBnsetr — 12 mecsueB. B Tom uucne npogormkuMTenbHOCTb
nogrotosuTenbHoro nepmoga — 1 mecsu. B noarotoBuTenbHbIM nepuod BeOeTCA O3HaKOMIIEHWE CO
CTPOUTENBLHOM MNMOLWAAKOW, CYLLEeCTBYOLWMM cocTosiHueM obbekta. CornacoBbiBaloTcs 06beMbl,
TexHorsiornyeckas nocrneaoBaTeNnbHOCTb BeAeHUs1 paboT, CPOKM BbIMOSTHEHUS CTPOUTENbHO-MOHTaXHbIX
paboT, ycnoBus MOAKMOYEHUS BPEMEHHBLIX CETEN BOAOCHaOXEHWs, 3NEKTPOCHabXeHusl, opraHM3aunst
KOMMIEKTHON U NepBOOYEPELHON MOCTaBKM 00OPYyOOBaHWUS M MaTepuanos, NepeBO30K, CKNagMpoBaHUs
rPy30B U NMepenBmikeHns CTPOUTENbHOM TEXHMKU MO TEPPUTOPUM NPEennpusaTvs, a Takke pasmMelleHune
BPEMEHHbIX 34aHUN U COOPY>XEHUN N UCMONb30BaHUS OMs1 HYXO CTPOUTENbCTBA OENCTBYHOLLMX OOPOr,
3[4aHun 1 nomeLlleHuin. Takke OOMKHO ObITb NPenyCMOTPEHO:

e CknagupoBaHMe W XpaHeHWe maTepuanoB M W3Oenuii B COOTBETCTBUU C TpeBGoBaHUaMM
cTaHgapToB, TY Ha 9T maTepuansl U U3genus;

e MeponpusTnsa NO OrpaHUYEHNIO OBWXEHUS TpaHCNopTa, U3MEHEHWIO ABWXEHUs] TpaHcnopTa. [Jo
Hayana npousBoAcTBa paboT HeobxoOMMO OCYLLECTBUTb MOArOTOBKY MOWAAKA, YCTaHOBUTb
BPEMEHHbIE OrpakOeHUsi CTPOMMOWAAKA, YCTAaHOBUTb BPEMEHHbIE MepeaBvkHbie MOOWMbHbIE
Tpennepsbl, B KOTOPbIX ByAyT pasmMeLlaTtses noneeble oduckl, yCTaHOBUTL KOHTEMHEpbI Ans cbopa
Mycopa, YCTaHOBWUTb GMOTyaneTbl ANl eCTECTBEHHbIX HyXa pabouumx. MpoxuBaHue U nuTaHue
CTPOUTENbLHOrO MepcoHana npeagycMOTPeHo B BaxToBoM nocenke. O6ecneunTb nnoLllagky
BPEMEHHBIMU NHXXEHEPHbIMU KOMMYHUKaLIMAMMU, BOOOMNPOBOAA, TenedoHmsaumm,
3M1eKTPOCHabXeHnsl, BOOOOTBEAEHUS NMBHEBbIX CTokoB. OpraHusoBaTb MMoOWagky AOss
CKNaanpoBaHUs KOHCTPYKLIMIA U MaTepuarnos nyTeM NiaHUpPOBKA U YMNOTHEHNSA rpyHTa rpaBueM C
obecneyeHeM BpeMeHHOro 0TBOAa NOBEPXHOCTHbIX BoA. [JocTaBUTh Ha NnoLaaky HeobxoanmMble
martepuanbl, KOHCTPYKLMUM, MeXaHW3Mbl U cBapodHoe obopyaoBaHume. CMOHTMPOBATb HapYXHOE
OCBELLEHNE CTPOMTENbHOM NIollaaki. YCTAHOBUTb CUrHamnbHble OrpaXkgeHWsl OnacHbIX 30H,
BbIMNOSTHUTL MEPONPUATUS NPOTUBOMNOXaPHOI 6e30nacHOCTH, U Mo oXpaHe OKpyKatoLlen cpeapi.
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CtpoutenbctBo Oyget npoBoanTbCst B 1 CMEHy C Bble3goM paboTHMKOB B kormyectBe 50 yernoBek Ha
MEeCTO npoBefeHns cTpouTenbHbix paboT. [NepcoHan ans BegeHns cTpouTenbHbIX paboT byaet BpeMeHHO
npoXuBaTtb, U NMUTaATbCH B CYLLECTBYHOLLEM BaxTOBOM nocenke. [Ana pacdeta obbema X035MCTBEHHO-
NUTEEBOrO BOAOMOTPEGNEHNA Ans HyX4 CTPOUTENbHOrO mnepcoHana npuHaTa Hopma 25 n/cyt Ha 1
yenoBeka. B nepuoa npoBegeHnst CTpouTenbHbIX paboT NMTbEBYIO Bogy OyayT npnBo3nTb B 10-NUTPOBLIX
kaHucTpax. KauyectBo nmMTbeBOW BoAbl AOMKHO cooTBeTcTBOBaTh TpeboeaHuam CT PK TOCT P 51232-
2003 «Bopga. Obuwime TpeboBaHMs K opraHM3auumn n metogam KoHTpons kadectBa», CT PK 1432 — 2005 .
«Bogbl nuTbeBble, pacgacoBaHHble B E€MKOCTW, BKI4Yasi NMPUPOAHblIE MUWHepanbHble U MNUTbEBbIE
ctonoBble. O6LIMe TexHudeckme ycrnosusa», a Takke TpeboBaHuam CaHuTapHbix NpaBun «CaHuTapHo-
anugemuonormyeckme TpeboBaHMs K BOAOMCTOYHMKAM, MecTam Bogo3abopa Ans XO39NCTBEHHO-MUTLEBbIX
uenewn, X03anCTBEHHO-MMTEEBOMY BOOOCHAOXEHUIO U MEeCTaM KyrbTypHO-ObITOBOrO BOAOMONb30BAHUSA U
DesonacHoCcT BOAHbIX OOBLEKTOB», YyTBEpXAeHbl MocTaHoBreHnem [lpaBuTensctBa Pecnybnvku
KasaxcTtaH o1 18 aHBapsi 2012 r. Ne104 ¢ nsmeHeHMaMM 1 JONONTHEHNSIMU MO COCTOsIHUIO Ha 29.03.2013 r.
MycTble kaHUCTPbI ByayT OOMEHMBATBLCA Ha 3aMNOSTHEHHbIE.

[nsa ecTtecTBEeHHbIX HY> PabOTHWKOB NNaHMpyeTcs ycTaHoBka OMOTyaneToB B KonuyecTse 3 eavHuu, B
HenocpeacTBEHHOW OnM30CTM OT MecTa npoBefdeHusi paboT Ha Tepputopumn TWO. Ob6pasytowmecs
ObITOBblE CTOYHble BOAbl OT OuoTyanetoB OyayT BbIBO3UTLCS CrMeuaBTOMAalUMHAMWM Ha O4YUCTHbIE
coopyxeHus Hosble KOC, no cornacoBaHuto ¢ otaenom 3konorun TWO n ¢ pykoBoaMTenamMmn ob6beKkToB
OYMCTHBIX COOPYXXEHUIA.

10.0 OXPAHA OKPYXAIOLLEW CPEQbI

Pasgen 6ypet paspabotaH apyrum NOAPSIAYMKOM, MMEKOLUM COOTBETCTBYIOLLYIO NULUEH3NI0 B obractu
OXpaHbl OKpyXXatoLLien cpeabl, HAa OCHOBE NMPeOCTaBMNEHHbIX MPOEKTHbLIX AAHHbIX.

11.0 MEPOMNPUATUA NO TEXHUKE BE3OMNACHOCTHU

MpuHuMas Bo BHUMaHue TpeboBanusa TLLO u MNocyaapctBeHHbIX KoHTponmpytowmx OpraHoB Pecnybnukm
KasaxctaH B obnactn OxpaHbl Tpyga u TexHukn besonacHocTn, B AaHHOM MpoeKTe npegyCMOTpPeHbI
crnegylowme WHXEHEepHO-TeXHUYeCcKMe pelleHnss no obecnedveHunio 6e3onacHOCTM 0BCyXMBaKOLLEro
nepcoHana v npegynpexaeHnio pUCcKoB 340P0BbS Arsi HEro:

e Becb obcnyxuBarowwmin nepcoHan 6yneT obecneyeH cpeAcTBaMU UHAMBUAYaNbHON 3alUuUThbl —
3aLwmTHOM 00YBbIO, OYKaMU, NepyaTkaMu, Nbine3auTHBIMU MackaMy 1 KackaMu B TEHEHUe BCero
BpeMeHu paboThbl.

e [loxapHbIn CTeH CO BCEM HEOOXOAMMbBIM NOXapHbLIM 0OOPYAOBaHNEM.

e CucTtema 3a3eMrneHunst BCEro anekTpoobopynoBaHus.

Mpy npou3BOACTBE CTPOUTENBHO-MOHTaXHbLIX PpaboT HeobXoAMMO pyKOBOACTBOBATbCA WM CTPOro
BbINOMNHATL ykaszaHua CH PK 1.03-00-2011 u CIN PK 1.03-106-2012.

I'IpM OopraHunsauunmn CTpOI/ITeJ'IbHOl7| nnowanku, pasMelleHnn y4acTtkoB pa60T, pa60‘-IVIX MeCT, npoe3noB
MaLlnH N TPpaHCNOPTHbIX CpeacTB, NpPOXo40B ANA niogen cnenyert yKa3aTb OnacCHbl€ 30HbI.

OnacHble 30Hbl 4OMKHbI 6bITb 0603HAaYEHbI 3HaKaMm 6€30NacHOCTU U HAAMUCAMMN yCTaHOBﬂeHHOVI (*)OprI.
Ha rpaHuLe onacHbIX 30H CTaBAT BpeMEHHbIE 3aLLUMTHbIE OrpaxXgeHu4.

TexHonormyeckuii MPOLLEeCC CTPOUTENBLCTBA HE CBSI3aH C MPYMEHEeHVEM UK BblaeneHWeM arpeCcCUBHBIX Mo
OTHOLLEHWIO K CTPOUTENbHBIM KOHCTPYKLMSIM NMPOAYKTOB.

Bce npuHaTble TexHMYeckue pelleHus no opraHu3aumm 6esonacHon paboTbl 3anpoeKTUPOBaHHbLIX
coopyxeHui obecneunsatoT 6esaBapuiiHyto paboTy B paboyem pexume.

11.1 OpraHusauus pabot

OpraHnsaumss paboTbl MO oxpaHe Tpyda OpraHu3oBaHa B COOTBETCTBUM C 3aKOHOAATENbHbIMU W
obLerocygapcTBEHHbIMY HOPMaTMBHLIMU AOKyMeHTamun Pecny6nvkn KasaxcTtaH, a Takke OOKYMeHTamu
Komnanum TLWO B obnactu oxpaHel Tpyaa.

O653aHHOCTM M OTBETCTBEHHOCTb 3a peann3aunto CDYHKLI,VIVI ynpaBJieHuA oxpaH0|7| TpyAa, peweHud
TEXHNYECKNX, TEXHOJIOTMHYECKMX U OpraHn3auMoOHHbIX BOMPOCOB MO OXpaHe Tpyda BO3narardTCA Ha
PyKOBOACTBO, pyKOBOﬂVITeJ'IEVI CJ'Iy)K6, B COOTBETCTBMM C MNOJIOXXeHMem 00 06s3aHHOCTSX, npasax u
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OTBETCTBEHHOCTM PYKOBOASLLMX U UHKEHEPHO-TEXHUYECKNX PabOTHMKOB OpraHM3aLum, pa3paboTaHHbIM 1
yTBEPXXAEHHbIM B YCTAHOBIIEHHOM MOPSiAKE PYKOBOACTBOM NMpeanpuatus.

OpraHn3aumnoHHy0, TEXHUYECKyo paboTy, obecneyeHvne BbINOMHEHUA MeEPONPUATUA MO oxpaHe Tpyada
OCYLLECTBNSAIOT cneumanucTel no 6e3onacHoCcTn 1 oxpaHe TpyAaa.

OCHOBHbIM NPUHLUMNOM OeATENIbHOCTU B obnactu OXpaHbl Tpyaa BCeX ypOBHeVI ynpaBlieHna ABndeTCA
npu3HaHue mn obecneyeHne npunoputeTa XmM3H1n un 340p0OBbA pa6OTHI/IKOB Nno OTHOLWEHUIO K pedynbTaTtamMm
ﬂpOM3BOﬂCTBeHHOIZ neATernlbHOCTW.

OCHOBHbIMU HanpasneHnaMn peann3aunm KomMmnriekca opraHm3aumoHHO-TEXHUYECKUX MepOﬂpMﬂTMVI no
OXpaHe Tpyada Ha BCeX YPOBHAX NPON3BOACTBA ABJAKOTCA:

e OO6y4yeHue nepcoHana npaeunam 6e30nacHoOCTV TPyAaa;

e ObecneyeHne 6eszonacHom akcnnyaTaumMm NPoM3BOACTBEHHOIO 060OPYAOBaHNS;
ObecneyeHne Be3onacHOCTN NPON3BOACTBEHHbLIX MPOLIECCOB;

Ob6ecneveHne 6e30MacHOCTU NPOM3BOACTBEHHbIX 30AHUN U COOPYKEHUN;
Hopmanusaums caHuTapHO-6bITOBbLIX YCNOBUIA TPyAa;

ObecneveHne obcnyxmBatoLLero nepcoHana cpeactsaMmm UHAUBUAYaNbHON 3aLUUThI;
CaHuTapHo-0bITOBOE 06CNYXMBaHWE 0OCNyXXMBAIOLLErO NepcoHana;

Ob6ecneveHne onTManbHbIX PEXUMOB Tpyaa 1 OTAbIXa;
JleuebBHo-npodmnakTnyeckoe obcnyxmsaHne obecnyxmnBatoLero nepcoHana;
MponaraHaa 6e30nacHOCTM M OXpaHbl Tpyaa.

Cneumanuctbl no 6e3onacHocTu n OoXpaHe Tpyaa OCyLeCTBNAKT KOHTPOIb 3a:

e bBe3onacHOCTbI0 TEXHOMOMMYECKNX NPOLECCOB N NPOM3BOACTBEHHOrO 060PYAOBaAHUS;

e BbinonHeHunem npaBun, yctaHoBneHHbix B pamkax [lonutukm TLWO, n cooTBeTCTBYHOLUMX
rocygapCTBEHHbIX HOPM, MPaBwil, MHCTPYKUMIA NO OXpaHe Tpyaa v NPpou3BOACTBEHHOW CaHUTapuu
nepcoHanom npeanpuaTus;

e OpraHusaunen obyveHusi, NPOBEPKON 3HAHUI N aTTecTaumen paboumx, MHXEeHEePHO-TEXHNYECKUX
paboTHMKOB 1 CnyXaLmx, cneumManncTos no 6e30nacHoOCTV U oxpaHe TpyAaa;

e CBOeBpeMEeHHbIM NpPOBEAEHVMEeM COOTBETCTBYIOLMMU CNyXK6aMn KCNbITaHUA U TEXHUYECKOro
OCBWAETENbLCTBOBAHWNS, annapaTtos, KOTMNOB, paboTalolmx noa AasneHueM, rpy3onogbemHbIX
MEXaHU3MOB, KOHTPOfbHbLIX MNpPMOOPOB, noAanexawux nepuoamyeckuMm  UCMbITaHMAM Y
OCBUWAETENLCTBOBAHMIO;

o CocTosHMEM npefoxpaHUTENbHbIX MNPUCIOCOBNEHN, BNOKUPYOLWMX YCTPOWCTB U OPYrnX
TEeXHUYecknx cpeacTs 6esonacHoOCTy;

e [lpoBeaeHvemM MeponpusaTUIA NO CO3AaHMI0 300POBbIX M He3onacHbIX YCroBuIn Tpyaa.

Bce NPOEKTHbIE pelleHnA HanpaBli€Hbl Ha obecneyeHne 6ﬂar0l‘|pl/IF|THbIX n 6e3onacHbIX yCJ'IOBl/IIZ TpyAa
Ha KaXaom pa6oqu MecTe.

11.2 TMoxapo- n B3pbIBO6GE30NACHOCTb

CyulecTByeT noTeHUuanbHas onacHOCTb BO3HMKHOBEHMS NoXapa W B3pbiBa MO TEXHUYECKUM MPUYMHaM.
Bo3HWKHOBEHME noXxapa nnu B3pbiBa yrpoxaroT 6e30macHOCTM 1 300pOBb0 06CNyXMBatOLLLEro nepcoHana,
N OKpy>KatoLLen cpege.

11.3 CpeacTBa KONNEKTUBHOMN U MHAMBUAYANbHON 3alMUThbI

Bce paboTtHukm TLLUO 1 nogpsaHbIX opraHn3aumi, 3aHATble Ha 06bekTe, obecnedunBatoTcsl CNeLOaeXaon,
3aLUMTHOM 0BYBbIO, KACkamW, 3aLLMTHBIMU O4KaMU, CPEACTBAMU 3aLLMTbLI OPraHoOB CIyxa, MbiNe3alnTHbIMN
Mackamu, nepyatkamu. Kpome 3Toro, kaxabii paboTHMK, Haxoadawmmncss Ha obbekte obecneuvmBaeTtcs
rasoaHanusaTopamMm U MUHUUNBLTPOM (ecnm TpebyeTcs).

11.4 Meponpusatus, nNpeaAycCMOTPEHHbIE MNPOEKTOM, obecneuyMBarwmMe HAQEXKHOCTb WU
6e30MacHOCTb paboTbl yCTaHOBKU

Mcxopas M3 noTeHumansHoM onacHOCTU BO BPEMS BbINOSTHEHUS CTPOUTENbHO-MOHTaXHbBIX PaboT, NPOEKTOM
npedycMOTpeHbl MeponpusiTus, obecneurBatoLye 6e30nacHOCTb 06CMyKMBAIOLLENO NepcoHarna.

CornacHo TpeboBaHuam TLO n B coOOTBETCTBUM C rOCYyAapCTBEHHbIMU HOPMaTUBHBIMU TpeboBaHUSMY B
obnacTtu oxpaHbl Tpyaa n 6€30NacHOCTM XU3HeAeATeNnbHOCTW, B JaHHOM NnpoekTe 6blnv npeycMOoTpeHbI
crnegymoLlme UHXEeHEpHO-TEXHNYECKUEe PELUEHUst U OpraHvM3auMOHHbIe MeponpuaTus no obecneyveHuo
6e3onacHOCTM 1 NpeaynpexaeHnto PUCKOB AMsi 300pOBbsS PabOTHUKOB!
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K paboTte gonyckaeTcsi TONbKO KBanMULMPOBaHHbLIN NepCcoHan, NpoLleaLni MHCTpYKTax no Th
N UMEKOLLNIN COOTBETCTBYHOLLUIN JOCTY;

MNprMeHsaemMble TEXHONOMMM, TEXHUYECKNE YCTPOMCTBA, MaTepuarnbl 4OMKHbI uMeTb CepTudmkaTsl
cootBeTcTBMA PK m\nnm PaspelueHns Ha npumeHeHne YMNOMHOMOYEHHOro opraHa B 06nactu
NpoMmbILLNeHHon 6e30nacHOCTN B COOTBETCTBUM C TpeboBaHMAMM 3akoHoaaTtenscTea PK;
PaboTHukn obecnedmBaloTcs rasoaHanuMsaTtopamu, CReuoaexaod W - MHAMBWAYanbHbIMU
cpeacTBaMu 3almThI.

11.5 LUym n Bubpauums

Puanyecknmn akTopamm BO3AENCTBUS Ha YenoBeKa ABMSeTCs Wym 1 Bubpauums.

CornacHo Tpe6oBaHusam FOCT 12.1.012-83 CCBT «BubpaumoHHas 6e3onacHoctb. ObLme TpeboBaHMa»
m FOCT 12.1.003-83 CCBT «llUym. O6wue TpeboBaHus ©Oe3onacHOCTU», QAN OrpaHUYEeHUst
HeGnaronpusITHOro BO3AeCTBUS LUyMa M BUGpaLmm, Kak oT hopM huanyeckoro Bo3aencTemm, agantauus,
K KOTOPbIM HEBO3MOXXHA, NPEAYCMOTPEHbI CIieaytoLe MeponpusTUs:

MepcoHan obecneveH MHAMBUAYaNbHLIMW CPEACTBAMM 3aLLUTLI OT LUyMa.

OueHka BubpaumnoHHOM 6e3onacHOCTM TpyAa NpoM3BOAUTCHA Ha paboymx MecTaxX KOHKPETHOro
npounssoacTea npwu BbINOJTHEHUN peaanon TEeXHOMNorn4eckomn onepauun umnnm  TUNOBOIO
TEXHOOrMYeCcKoro npotecca.
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12.0 HOPMbI U CTAHOAPTbI

121 Crangaptbl PK n MexayHapoaHble HOPMbI

OokymeHT Ne | HassaHue Pea. | Data
O6uwee

Mopsgok pa3paboTku, cornacoBaHums,

CH PK 1.02-03-2011 yTBEPXAEHUSA " cocTtaB NPOEKTHOWN 2015
OOKYMEHTaUMM Ha CTPOUTENBCTBO
CrtpoutenbHoe npousBoacteo. OpraHusaums

CH PK 1.03-00-2011 cTpouTenbcTBa  NpeanpuaTui,  3gaHuim U 2016
COOPYXEHUN

CHM PK 1.03-106-2012 OxpaHa Tpyda u TexHuka 6esonacHocTn B
CTPOUTENbLCTBE

TpybonpoBogHas 4YacTb

CHM PK 3.05-103-2014 TexHonornyeckoe 060pygoBaHNe 1 TEXHONOrM4Yeckue 2014
Tpybonposogbl

CH PK 4.02-05-2013 KoTenbHble yCTaHOBKM 2013

CtpouTtenbHas Yactb

CH PK 3.01-03-2011

eHepanbHble NaHbl NPOMbILLNEHHBLIX NPeanpUaTUi

Cln PK 3.01-103-2012

eHepanbHble NaHbl NPOMbILLNEHHBLIX NPeanpUaTUA

CIMN PK EN 1991:2002/2011

Bosgencteus Ha HecyLLme KOHCTPYKLMK

Cln PK 2.04-01-2017

CTpOVITeJ'IbHaH Knnmartornorna

CH PK 5.01-02-2013

OcHOBaHUA 30aHN N COOPYXEHUN

Cln PK 5.01-102-2013

OcHOBaHMSA 34aHUIN Y COOPY>XKEHWI

CMN PKEN [MpoekTupoBaHue cTanbHbIX KOHCTPYKLMI
1993:2007/2011

CMN PKEN lMpoekTupoBaHue xxene3obeTOHHbIX KOHCTPYKLMIA
1992:2004/2011

TOCT 25100-2011

pyHTLI. Knaccndukaums

rOCT 27751-2014

HapexxHOCTb KOHCTPYKUMI U (PyHAaMEHTOB.
OCHOBHbIE NPUHLMNBI pacyeTa CTPOUTESNBHbIX
KOHCTPYKLNIA

FOCT 34028-2016

MpokaT  apMaTypHbli  ONA  Xene3oGeToHHbIX
KOHCTPYKUMIA. TeXHUYecKMe YCroBus

FOCT 10354-82

lMneHka nonmaTuneHoBas. TexHnyeckme ycrioBusa

FOCT 27772-2015

rlpOKaT A4 CTPOUTETIbHbIX CTaJlbHbIX KOHCprKLI,VIVI

FOCT 380-2005

Cranb yrnepogucrtast 06bIKHOBEHHOIO Ka4ecTBa.
Mapku

FOCT 10922-2012

ApMaTypHble 1 3aknagHble N34enus cBapHsble,
COeMHEHVS CBapHble apMaTypbl N 3aKNagHbIX
M30enum xene3obeTOHHbIX KOHCTPYKLMN

FOCT 23279-2012

CeTkn apMaTypHble CBapHbIE A1151 )KeNe300€TOHHbIX
KOHCTPYKLUWIW W M3genun

Mnris PK - 2014

MpaBuna noxapHown 6esonacHoctu B Pecnybnuke
KasaxctaH

TexHu4ecknin pernameHT
Mpuka3 MuHMCTpa BHYTPEHHNX
nen PK Ne 439

O6wme TpeboBaHMsA K NOXXapHoM GesonacHoCTH

CHwull PK 5.04-23-2002

CranbHble KOHCTPYKUMKW. HopMbl npoekTnpoBaHms

CHwulM PK 5.04-18-2002

MeTannuueckune koHCTpykuun. MNpasuna
NPOV3BOACTBA U NPUEMKU paboT

"OCT 380-2005

Cranb yrnepoaucraa 0ObLIKHOBEHHOIO Ka4yecTBa

rOCT 27772-88

MpokaT Ansi CTPOUTESbHBIX CTalNbHBIX KOHCTPYKLMIA.
O6LuMe TEXHUYECKME YCIIOBUS

MOCT NUCO 898-2014

MexaHn4yeckne CBOMCTBA KPeNneXxHbIX N3aenun ms
yrnepoamcTbIX M NErMpoBaHHbIX cTanen

OCT UCO 898-2-2015

rankn YCTAHOBJ1E€HHbIX KIacCcoB NPO4YHOCTU C
KPYNHbIM N MEJTKUM LLarom pe3b6bl

FOCT 22356-77

BonTbl 1 rankmn BbICOKONPOYHbIE 1 LIAnbbI.
Ob6ume TexHMYeCKMNe yCroBus
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COOPYKEHUIN CUCTEMaMMN aBTOMATUYECKON NOXapHOWA

JoKymeHT Ne HasBaHue Pep. Oata
FOCT 7798-70 BonTbl € WecTurpaHHoOM ronoBKoK Knacca TOYHOCTU
B. KOHCTpyKUMS 1 pasmepsbl
OneKTpoTexHn4YecKas 4acTb
nyd PK 2015 [MpaBuna ycTponcTBa aneKkTpoycTaHoBoK PK 2015r.
CH PK 4.04-07-2019 OneKTPOTEXHNYECKME YCTPONCTBA 2019r.
Yactb KU
WHdpopmMaumnoHHasa TEXHONOIMS.
FOCT 24.104-85 ABTOMaTU3NPOBAHHbLIE CUCTEMbI YNPaBneHus. 01/01/1987
O6wme TpeboBaHus.
FOCT 14254-96 CTteneHu 3awmTel, obecnevnBaemble ob6onovkamm
(IEC 529-89) (on IP). 01/01/1997
Mnys PK 2015 [MpaBuna ycTporcTBa anekTpoycraHoBok PK 2015r.
FOCT 30852.10-2002 OnekTpoobopyaoBaHue B3pbiBO3aLLMLLEHHOE. YacTb 15/02/2014
11. VickpobesonacHasi anekTpuyeckas Lenb.
FOCT IEC 60079-1-2011 ObopyAOBaHME C BUAOM B3pLIBO3ALINTLI 0101/2018
B3PbIBOHENPOHMLIaeMble 06ono4kn “d
B3pbiBoOnacHble rasoBble cpefbl YacTb 29-2.
CT PK M3K 60079-29-2- HeTekTopbl rasa - Beibop, ycTaHOBKa, NpUMEHEHME U
07.01.2012
2011 TEXHUYECKoe 0DCNyXNBaAHNE LETEKTOPOB rOpPHYMX
rasoB W KMcropoga.
[H PK # 1.02.011-94 MNpenenbHo AonyCTumble koHUEHTpauuy (TK) 29/07/2004
BpeAHbIX BELLECTB B BO3Ayxe pabo4ven 30HbI
CHwulN PK 2.02-05-2009 MoxxapHas 6e30MacHOCTb 30aHUN N COOPYKEHUN 01/10/2015
MNEC PK- 10-98 lMpaBuna noxapHow 663f)HaCHOCTM B 06/04/1998
HedpTerazogobbiBaoLLEeN NPOMbILLIIEHHOCTU
TexHn4ecKknii pernameHT O6wme TpeboBaHMsA K NOXXapHON 6e30MacHOCTMW.
lMocTtaHoBneHue Mocn.
Mpasutensctea PK Ne 14
MpaBuna noxapHoun 6e3onacHOCTN Npu
MNnneC-02-95 (PO-112-PK- aKcnnyaTauum NpeanpuaTn 06/02/1995
004-95) HedTenpoaykroobecneyeHuss Pecrny6nuku
KazaxcrtaH
CH PK 4.02-03-2012 Cuctembl aBTOMaTM3aL MM 01/07/2015
CH PK 2.02-02-2012 MoxxapHas aBTomMaTvKa 34aHUA 1 COOPYXEHUN 01/07/2015
CH PK 2.02-05-2015 [MpoekTupoBaHue cuctem NOXapHOIA 6esonacHocTn 01/07/2015
06bekToB pa3suTnsa TeHruswesponn (TLLO)
ClN PK 4.02-105-2013 KoTernbHble yCTaHOBKM 01.07.2015
HopMbl TeXHONOrM4YecKoro NPOEKTUPOBaHMUS
CH PK 4.02-12-2002 MasnioMeTpaXkHbIX OTONUTENbHbIX KOTIOB Ha 17.01.2003
ra3zoobpasHoOM U XWOKOM TOMMMBE
P[] 34.03.351-93 lMpaBuna B3pbIBOGE30NACHOCTM NPU UCMOSNb30BaHUN Mocneanss
Ma3yTa B KOTENbHbIX YCTAHOBKAX
ANSI B16.36 BblinyckHble donaHubl Mocn.
API RP 1130 ABTOMAaTM3NPOBAHHbI MOHUTOPUHT PaboThl Mocn.
Tpy6onpoBoaoB
API RP 551 N3mepeHne TeXHONOrMYecKknx napameTpoB 1 Mocn.
KOHTPOIbHO-U3MepuTeNbHbIE NPUBOpPLI ANs 3TOro
API RP 552 Cucrembl TpPAHCNOPTMPOBKM Mocn.
AP| RP 554 KoHTponbHO-n3mepuTernbHbie Mpubopb! 1 Mocn.
aBTOMaTuKa AJis TEXHOTOTMYECKMUX MPOLLECCOB
EN 61000 OnekTpomarHuTHas coemectumocTb (OMK). YacTs 6- Nocr.
4. O6wme cTaHOapThbI.
IEC 60529 CreneHb 3awmTbl obonoyek (IP) Mocn.
ISA S 18.1 Cneundukauus n MeTonquCKoe PYKOBOLCTBO K Nocr.
NPYMEHEeHNI0 u3BeLuarenen obero HasHavyeHus
ISA S 5.1 YcnosHble 0603HaYeHNs U naeHTudmKaLms Nocr.
KOHTPOJIbHO-U3MEPUTESNbHbIX MPMGOPOB
ISO 5167 N3mepeHue pacxoa q)mom,q,a C NOMOLLIbIO Mocn.
anddepeHumansbHbIX YCTPOUCTB
CH PK 2.02-11-2002 Hopmbl 060pyLoBaHMs 30aHUs!, MOMELLEHWNIA 1 25.10.2012
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CUrHanM3aumm, aBToMaTU4eCKMIN yCTaHOBKaMM
MOXKapOTYLUEHWS 1 OMOBELLLEHUs lodeli 0 noxape

CT PK M3K 60079-29-2-2011

B3apblBoonacHble rasosble cpespi

29.11.2011

TpeboBaHua TY-ra3 86

TpeGoBaHUs K yCTAHOBKE CUrHarNM3aTopoB U
razoaHan13aTopoB

30.04.1986

PAC PK 1.03-05-2011

MyckoHanagouvHble paboTbl TEXHONOMMYECKOro
06opyaoBaHMs NPOMbILLNEHHBIX 0OBHEKTOB

01.05.2015

TennomexaHuyeckasl YacTb U ra3ocHabxeHue

P 34.03.351-93

MpaBuna B3pbiBO6E30MACHOCTM NPU UCNOSb30BaAHUN
Ma3yTa B KOTESbHbIX YCTaHOBKaX

MocnepHsa
a

MOCT 21.606-95

Cucrtema npoekTHOM JOKYMEeHTaumn ans
cTtpoutenbcTaa. [paBuna BeinonHeHus Paboyen
HokymeHTaumn TennomexaHmdecknx PelueHun
KoTenbHbIX

rOCT 10617-83

KoTnbl oTonuTenbHbIE TEMMONPOU3BOAUTENBHOCTBLIO
OT 0,10 A0 3,15 MBT
O6Wwme TexHNnYecKkne ycnosus

OCT 23172-78

KoTnbl cTaumoHapHble
TepMuHbI M onpegenexHns

FOCT 24569-81

KoTnbl napoBkie 1 BOgOrpenHble
MapknpoBka

FOCT 25720-83

KOTIbl BOOOIPEVHBIE
TepMuHbI M onpegenexHns

rOCT 30735-2001

KoTnbl oTonuTenbHble BOAOrperiHbIe
TennonpowussoauTensHocTbio oT 0,1 oo 4,0 MBT
Ob6Lime TexHMYeCKNe ycrnoBus

FOCT 33009.1-2014
(EN 15502-1:2012)

KOTJ1bl TA3OBbIE LUEHTPAJIbBHOIO
OTOIMNNEHNA. YacTb 1. TexHu4eckue TpeboBaHMs 1
MeToAbl UCNbITaHUN

rOCT 33011-2014 (EN

15420:2010)

KoTnbl ra3oBble LLEHTPanNbHOro OTOMNNEHUs

KOTINbl TUMNA C C HOMUHAITBHOW
TEMNNOMPON3BOANTENIBHOCTbBLIO BEONEE 70
kBT, HO HE BOJIEE 1000 kBT

Knaccudpumkaums, TpeboBaHus, MeTodbl UCNbITAHUNA U
MapKMpoBKa

01.11.16

CH PK 4.02-05-2013

KoTenbHble YCcTaHOBKU

02.05.13

CH PK 4.02-12-2002

HopMbl TEXHONOrMYECKOro NPOEKTUPOBaHUS
ManomeTpaXKHbIX OTOMUTESbHBIX KOTIOB Ha
rasoo6pasHoOM U XUOKOM TOMNnMBe.
MpoTrBonOXapHble TpeboBaHus

05.08.15

CIn PK 4.02-105-2013

KoTenbHble yCTaHOBKM

FOCT 22161-76*

MALLUNHbI, MEXAHN3MBbI, NMAPOBbIE KOTJHI,
COCyabl N AMNMAPATbBI CYOOBbIE

Hopmbl 1 npaBuna rmapaBnmMyecknx U BO3AYLLHbIX
MCNbITaHUN

FOCT 24570-81
(CT C3B 1711-79)

KnanaHbl npegoxpaHuTenbHble NapoBbIX U
BOAOrperiHbIX KOTnoB. TexHn4eckme TpeboBaHus

MeToamnyeckme pekoMmeHaaunm

no yNbTPa3ByKOBOMY KOHTPOSO KayecTBa CBapHbIX
COeIMHEHWI KOTIOB NapoBbIX U BOAOrPENHbIX,
TpybonposogoB napa, rops4en Boabl 1 COCya0B,
paboTatoLLmx Noa AaBrneHUeEM

13.08.12

CH PK 4.01-02-2013

BHyTpeHHne CaHutapHo-TexHuyeckune Cuctemsol

MCH 4.02-03-2004

Tennosas Usonsaunsa ObopygosaHus U
Tpybonposogos
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rOCT 16037-80 CoeaunHeHunst CeapHble CTanbHbIx TpybonpoBoaoB.
OCHOBHbIE TUMbl, KOHCTPYKTMBHbIE 3NIEMEHTHI U
pasmepbl
MCH 4.03-01-2003 [asopacnpegenuTernbHble CUCTEMBI
CH PK 4.03-01-2011 "a3opacnpepenurenbHble CUCTEMBI

12.2 TexHuueckue ycnosus TLLO

OokymeHT Ne | HassaHue | Pep. | Dara
O6uwee

A-ST-2005 LinHkoBaHwue 2

A-ST-2008 TexHnyeckMe yCroBuMs Ha WCXOOHblE [aHHble Ans 1
NPOEKTUPOBaHUS

SID-SU-5106-TCO PykoBoAgcTBO no TexHuke Ges3onacHOCTM  Mpu 0
NPOEKTUPOBaHUN

CPM-SU-5244-TCO KoHcepBauums HoBoro 060pygoBaHunsi BO BPeEMS 1
TPaHCMNOPTUPOBKM U XpaHEHUS

A-ST-2024 TexHnyeckme ycroBms Ha nacrnopT KoTna 0

A-ST-2040 OCHOBHbIE MpUHUMNBLI cepTudmkaLmnm 0
maTtepuanos/obopyaoBaHus

V-ST-2002 TexHnYeckme ycrioBms Ha KOMMNIEKTHOE 2
obopygoBaHue

Tpy6onpoBogHas 4YacTb

PIM-DU-5138-TCO [MpoekTupoBaHve TpybHOI 06BA3KM 3

PIM-DU-5093-TCO lMnaH pacnonoXxeHnst TEXHONOTMYECKON YCTAHOBKM U 0
BHE3aBOACKNX 0OBbEKTOB

PIM-DU-5153-TCO [MpoekTupoBaHue TPYyOHLIX onop 1

PIM-SU-2505-TCO (l;l:&:ﬁ;osneme TpyOHON 006BSA3KM U3 yrnepoancTon 1

PIM-SU-5112-TCO Knaccbl maTtepranoB TpybonpoBoaoB 4

SID-SU-5106-TCO PykoBoacTBO no TexHuke Ge3onacHOCTM  Mpu 2
NPOEKTUPOBaHUN

L-ST-2014 Bpesku B cuctemy TpybonpoBoaoB 2

L-ST-2033 OTcnexuBaHne mMaTepuanoB Ans TpyOHOW OGBSI3KM 1
Ha nrowagke

L-ST-2056 HetanbHas cneundukauma TpybonpoBOAOB MO 3
Knaccam

L-ST-6069 [etanun onop TpybonpoBOAOB — ONOpHbLIE GaluMaku 1
Hetanm  omop  TpybonpoBogoB  —  aHKepbl,

L-ST-6070 HanpasnsoLwmne " BEpTMKanbHbIE onopsbl 1
Tpybonposoaos
TpybHasa obBsA3ka TexHOnornyeckoro obopyaoBaHus,

W-ST-2025 cBapka, nocnecesapoyHas TepmoobpaboTka wu 1
HepaspyLuarLme ucnbliTaHus

COM-SU-4743-TCO HapyxHble NoKpbITUA Uo1

COM-SU-5191-TCO CurcteMbl NOKpbITUS 3E

CtpouTtenbHas Yactb

CIV-DU-5009-TCO Kputepun npoekTMpoBaHns 34aHUn U COOPY>XKEHUI 2

CIV-DU-5240-TCO Kputepun NpoekTMpoBaHus B CTPOUTENBLCTBE uo2

Q-ST-2019 [MpuHUMNBI NPOEKTUPOBaHMS (PYHAAMEHTOB 2

CIV-SU-850-TCO ApMVPOBaHHbLIN U HEapMUPOBaHHbIN BETOH 3E

CIV-SU-985-TCO LlemeHTHbIN pacTBop 1

CIV-SU-581-TCO MogrotoBka nnowagku, 3emnsHble paboTbl U 1
obpaTHas 3acblnka

COM-SU-5191-TCO CucTtembl NOKPLITUS 3E

COM-SU-4743-TCO HapyxHble NnoKpbITUs uo4

M-ST-2023 CrarnbHble KOHCTPYKLMK, MOCTaBMAsiEMbIE C 0
KOMMIIEKTHLIM MexaHU4YeckuM ob6opyJoBaHNEM
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CIV-SU-398-TCO N3rotoBneHne MeTanmnokoHCTPYKLUA 13 uo4
KOHCTPYKLMOHHBIX M MPOYUX BUAOB CTanm

CIV-SU-6001-TCO [MpoekTnpoBaHue 3gaHnm uo2

CIV-SU-4782-TCO py3onogbeMHble onepaumm Ha Ha3eMHbIX 06bekTax 2

COM-PU-4738-TCO BHyTpeHHME NOKpbITUS 0
lMpoekTnpoBaHne N yctaHoBKa NacCMBHON

FPM-DU-5091-TCO NPOTMBOMNOXAPHOW 3aLUMUTLI OT NOXapOoB NponuBea 1
YrNeBoAOPOAOB HAa HAa3eMHbIX TEXHOMOrMYECKMX
obbekTax

M-ST-6002 YcnoBHble 0603Ha4YeHNs1 CBapHbIX LLBOB 0

M-ST-6005-02 CtaHpgapT getanv nopyyHen nuct 2 ns 2 0

Q-ST-6003-01 Oetann aHkepHbIx 6onToB. JlucT 1 1

IRM-SU-1381-TCO Tennousonsuusa ans ropsumnx Tpybonposoaos, 2
COCY0B U TENI00OMEHHNKOB
Tennounsonauusa Tpy6, COCyA0B N TENNIOOOMEHHbIX

IRM-SU-2634-TCO annapartoB, NpeAHa3HayYeHHbIX aAns paboTbl ¢ 0
XONoAHbIMU cpeJamu

IRM-SU-3865-TCO Tennonsonaums pesepsyapoB ropsymx NpoayKToB 1
'Mbkas cbemHas nsonsuus

IRM-SU-4197-TCO Vckntouerns w3 PIP INSR1000, 2015 !

NCM-DU-5096-TCO Pa3paboTka Mep No CHMXEHUIO YPOBHEN LLyMa Ha 0
Ha3eMHbIX 06beKTax

0-ST-2011 KOHTponbHbI NepeyeHb BONPOCOB MO TEXHUKE 1
6esonacHocTn npu npoekTnpoBanum TLLO

OneKTpoTexHn4YecKas 4acTb

ELC-DU-5135-TCO OObuwee YCTPOWCTBO  3MEKTPOYCTAHOBOK  HA3eMHbIX 2
COOpPY>KEHUM

ELC-SU-597-TCO PacnpegenurenbHbIf LWNAT HA3KOTO HanpsXeHnst 1

ELC-SU-1675-TCO MOHTaX 3N1EeKTPOTEXHMYECKOro 000pyaoBaHus 1

ELC-SU-2469-TCO UcnbiTanne n3onsaumm anekTpoobopyaoBaHUs 0
BbINPSIMIIEHHBIM HaNpPsKeHUem

ELC-SU-3551-TCO JloTkoBbI kabenb KMIM 300 B 1

ELC-SU-4377-TCO MepeyeHb cTaHOApPTHOrO 3NEKTPOMOHTAaXHOro 0
obopygoBaHus

ELC-SU-4744-TCO KoHTponbHas npoBepka " nyckoHanagka 0
3NEKTPOCUCTEM

ELC-SU-6032-TCO CvnoBble 1 KOHTPOIbHbIE kKabenu Ha HanpskeHue 4o 0
36 kB no craHgapty MOK
BbICOKOBONbTHBIE pacnpenennuTenbHbIe YCTPOUCTBA U

ELC-SU-6030-TCO annapatypa ynpasneHus anekTpoasuratensmuv B 1
cootBeTcTBUM ¢ MOK

ELC-SU-5179-TCO PeneliHas 3awimTa cucTeMbl 3M1eKTPOCHaAGXEHNS 1

P-ST-2060 AnekTpnyeckne 0gHONUHENHbIE CXEMBbI 1

P-ST-2064 MprHUMNBLI NPOEKTUPOBAHUSA SHEPrOCUCTEMDI 1

0O-ST-2012 MprHUMNbI KNaccuduKaLil, onacHbIX 30H 2

TB-118 MpoBeaeHne paboT B 3NEKTPOyCTaHOBKAx 2014

QI K ManomoluHble aBuratenu no ctaHgapty MOK (go
PAK-SU-17.01-TCO 350kBT 1 7508) 0
QL E ManomollHble aBuratenu no ctaHgapty MOK (go

ELC-SU-5178-TCO 350kBT 1 7508) 3

P-ST-6068 BobblilwKa 3a3eMieHuns

P_ST-5083 O6sn3aTtenbHble TpeboBaHWs, HOPMbI U CTaHAAPTHI 0
ONs anekTpoobopynoBaHUs
YcnoBHble 0603HaYeHNs 1 00Lwmne NpuMeYaHus no

P-ST-6001-01 MOHTa)Ky K CXEMaMm pacrnosioKeHUs 2
3neKkTpoobopyaoBaHus
YcnoBHble 0603HaYeHNst n obLme NpumeYdaHnst no

P-ST-6001-02 MOHTaXy K CXemMam pacrnonoxeHus 2

anekTpoobopynoBaHUs
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P-ST-6002-01 YcnoBHeble rpacdmnyeckne 0603HaveHnst n obme 0
npyMeYaHus

P-ST-6002-02 YcnoBHble 0603HaYeHNs 1 00Lwme npumevaHms 0

P-ST-6003 OO0wWwue NpUHUMNbI-3a3eMIieHNEe 1 3aLlLmTa OT MOJTHUIA 1

P-ST-6004 OCHOBHbIE MPUHLIMMNBI 3a3EMIEHMNS 1
Kabenu n cuctemnl ynpaBneHus

P-ST-6011 Mapk1poBKa >u1i CUNOBLIX kKabenen 0

P-ST-6012-01 Tunbl 1 pacnonoXeHne pacnpeaenuTenbHbIX 0
KopobokK

P-ST-6012-02 Tunbl N YCTPOWNCTBO COEAMHUTENBHBLIX KOPOOOK 0

P-ST-6012-03 Tunbl 1 YCTPONCTBO COEANHUTENBbHBIX KOPOOOK 0

P-ST-6014 MapkrpoBka kabenewm v xun 1

P-ST-6057 3asemneHne kabenbHOM NOSKK 0

P-ST-6060 LLnHa 3a3emneHus, Kpenswascs K nony 0

P-ST-6070 LLInHa 3a3emneHnsi C MOHTaXXeM Ha BHYTPEHHEN 0
neperopoake

P-ST-2035 [MpoeKkTpoBaHNE 3NEKTPUYECKON YacTun 1

P.ST-2037 TexHnyeckme ycrioBms Ha anekTpoobopyaoBaHme B 3
KOMMIEKTHbIX MEXaHUYECKMX YCTaHOBKaX.

P-ST-2040 HW3KOBONbTHbIE aCUHXPOHHbIE ABUraTenu 1
TexHu4eckme yCcnoBusi Ha anekTpudeckme kabenu,

P-ST-2046 KabernbHble yNnoTHUTENM U BCNOMOraTerbHble 1
KOMMOHEHTHbI.

P-ST-5009 TexHu4eckme ctaHoapThl. y:j]'lbl MOHTaxa. 0
JeTtanuposka 3azemngtowen sTynku (M10)

Yactb KUM

015-000-ITM-SPE-TCO-

000-00002-02 TpeboBaHus kK Hymepaumm n koguposke KAM C03

015-0000-ITM-SPE-TCO- TpeboBaHus kK HymepaLummn 1 kogupoBke. Tabnumupl ¢ co4

000-00002-05 KOA0BbIMU 0003HAYEHUAMMN

FRS-DU-5267-TCO KnanaHbl aBapumHoro otceyeHuss u cbpoca 1
OaBreHns

FPM-DU-1501-TCO TpeboBaHus Kk pa3MeLLeHMIO JaTYUMKOB OOHapYKeHWS 0
noXapa v rasa.

ICM-DU-5076-TCO Kputepun namepeHus naBnenus 2E

ICM-DU-5080-TCO Kputepun namepeHus Temneparypbi 3E

ICM-DU-5253-TCO Cxewmbl Tpybonposogos un KAI, TexHonorm4eckue 2
CXeMbl M cxeMbl Bbibopa maTepuanos

ICM-DU-6003-TCO OCHOBbI KOHTPOJIS U U3MEPEHNI 3

ICM-DU-6025-TCO ABTOMaTMyeckme cuctembl 6e3onacHoOCTU 1

ICM-DU-6036-TCO Cuctembl 06HapYXeHWNs NoXxxapa u rasa 2
MoHTax, npoBepka, WuCnblTaHMe W BBO4 B

ICM-PU-5139-TCO aKcnnyaTauuto KOHTPONbHO-U3MEPUTESTbHbIX 1
npubopos

ICM-SU-1348-TCO MaHenu ynpaenenus KU 2E

ELC-SU-3551-TCO JlotkoBbIv kabenb KMIM 300 B 3

ICM-SU-1107-TCO [MporpaMmmnpyemblin NOTMYECKUI KOHTPOIIep 0

ICM-SU-4929-TCO IMpnbopHoe ocHauleHne 6no4vHoro obopyaoBaHust 1E

0O-ST-2009 KnanaHnbl aBap. OTceveHns n copoca gaBneHus 2

ELC-SU-1675-TCO MoHTaX anekTpoTeXHNYeckoro obopyaoBaHus 2

J-ST-6184 Hetanun tabnuykun. Brupka KT 0

ICM-DU-5083-TCO Mpubopbl ANa M3MEPEHNst YPOBHS 0

ICM-DU-11.02.-TCO MpoektupoBaHne cuctem KWUIM gna  unsmepeHus 0
pacxoga

ICM-DU-5140-TCO Cucrema nsmepenus pacxoga 0

J-ST-6179 TexHudeckune Ctangaptbl 3asemnenns KA 0
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J-ST-6187 Yanbl MoHTaxa. Mapkuposka Kabenen n XXun 2
A-ST-2037 Macnopt KUMnA 0
FRS-DU-5082-TCO BbicokoHagexHble CUCTEMbI 3aLLNThI 1
ICM-DU-5265-TCO CraHgapTthbl rpacdmkun YMU 2
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TpybonpoBogHas 4yacTb

091-4800-BBB-PID- TexHonornyeckasi cxema TpybonpoBOAOB U uo2
KM

20001-01 -
TennoBasi cxema KOTenbHOn

091-4800-LLL-GAD- MnaH paboyen nnowaakm uo2
KoTenbHas 3aBoga OypoBbiX pacTBOPOB.

20001-01
JeMoHTax

091-4800-LLL-LST- Cnucok / peectp uo2

20001-01 O6ume gaHHble

0-4800-L-5951 PacnonoxeHne obopyaoBaHus uo2
KoTenbHas 3aBoga O6ypoBbiX pacTBOpPOB

0-4800-L-5952 MnaH paboyen nnowaaku uo2
KoTenbHas 3aBoga O6ypoBbIX pacTBOpPOB
Paspes uo2

0-4800-L-5953 Paspes B, C, D

0-4800-1-5954 MnaH Tpy6onposoaos uo2
KotenbHas 3aBoga 6ypoBbix pacTBOpPOB

0-4800-L-5955 Paspes uoz
Paspes A

0-4800-L-5956 Paspes uoz
Paspes E

0-4800-L-5961 MepeyeHb Tpy6ONPOBOAHLIX MaTepnanos uo2
Cneundukaums

0-4800-L-5964 HeTtanu obopygosaHus uo2
[Detann

0-4800-L-5974 Cnucok / peectp uo1
OO0wue gaHHble

0-4800-L-5975 Cnucok / peectp (]0)
OO0wue gaHHble

0-4800-L-5976 OO6wwun nnaH TpybonposoaoB uo1
KotenbHas. [r1aH BHYyTpPEHHEro rasonpoBoga

CtpouTenbHas YacTb

091-4800-RRR-LST- OOwue aaHHble. N'eHepanbHbIN NNaH KO

20001-01

0-4800-S-5165 MnaH paboueit nnowaakn. Hosas kotenbHas uo1

0-4800-R-5140 OOwwun nnaH 3gaHusa. Hoeas koTenbHas uo1

0-4800-R-5141 ApxutekTypHble getann. HoBas koTenbHas uo1

0-4800-M-5420 Cxema cTpouTenbHbIX CTarnbHbIX KOHCTPYKUWNA. uo1
MeTannuyeckuin kKapkac nona n KpbiLum

0-4800-M-5421 [deTtanun cTpouTenbHbIX CTanbHbIX KOHCTPYKLWIA. uo1
MeTtannuyeckas nnowiaaka

0-4800-M-5422 HeTanu cTpontenbHbIX CTanbHbIX KOHCTPYKLMNA. uo2
Jetann

0-4800-M-5441 CxeMbl CTpOUTENbHbIX CTanbHbIX KOHCTPYKLINIA. uo1
YcTaHoBKa MayThl

0-4800-Q-5282 Cxema cpyHaameHTa. PyHOaMeHTbl KOTENbHON uo1

0-4800-Q-5283 HeTtanu xene3obeToHa hyHOAAMEHTOB. Uo1
PyHOaMEHTbI KOTENbHON

0-4800-Q-5284 OeTtanu xxenesobeToHa hyHOAMEHTOB. uo1
PyHOaMeHT gbimoxoaa

091-4800-QQQ-LAY- Cxema dyHoameHTa. dyHagameHTsl F1, F2 K01

20007-01

091-4800-MMM-LAY- Cxembl CTpOUTENbHBLIX BETOHHBIX KOHCTPYKLWNA. K01

20025-01 Konogeu M1

091-4800-MMM-LAY- CxeMmbl CTpoUTENBbHbIX HETOHHBIX KOHCTPYKLNNA. K01

20026-01 Y3nbl konoagua M1
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091-4800-MMM-DET- >KenesobeTtoHHble kOHCTPYKUuKn. Konogeu M1. KO1
20002-01 ApmMmupoBaHue

AneKkTpoTexHMUYecKas YacTb
0-4800-P-6117 CxeMbl acTakag kabens uo2 14/07/21
0-4800-P-6116 KabenbHblIl xxypHan uo1 14/07/21
0-4800-P-6152 Cxema 3a3eMneHus uo1 14/07/21
091-4800-PPP-LAY- Cxema 3a3eMneHus (O]0) 14/07/21
20016-01
091-4800-PPP-DSL- OpHonvHerHasa cxema uo1 14/07/21
20001-01
091-4800-PPP-DSL- OpHonuHelrHasa cxema uo1 14/07/21
20001-02
0-4800-P-6098 OpHonvHenHas cxema uo1 14/07/21
0-4800-P-6056 CxeMa nuTaHus, oCBELLEeHUS N 3a3eMITeHUs uo1 14/07/21
0-4800-P-MTO-10036 | NepeyeHb maTepmanos (]0) 14/07/21

KUMuA

28(1)641538(1)-“\1403- YKypHan BxoaHbix/BbixogHbix CurHanos KT KO1 21/07/21
gggbﬁ%g?-JJJ'lND- MepeueHb ob6opyaosaHua KM K01 21/07/21
0-4800-J-6411 KabenbHbiin xypHan KA uo3 15/07/21
gggbﬁégg-JJJ'LAY- Cxema pacnonoxenus KWIM v Tpaccel kabens oz 15/07/21

Page 30 of 54




091-4800-RGL-RAP-20001-01 Revision / Pepakumsa K01

TABLE OF CONTENTS

1.0 INTRODUCGCTION.......cee s s s s s s s s s s s s s s s s s s s s s s s s s s sssssssssssssssssnnssnsnrnnnnnnnnn 33
1.1 Abbreviations and DefinitioNS ............uuuiiiiceeece e 33
b2 0 o N 03 | I I I 4 o 0 I o I PP 34
21 Region and Site CharacteriStiCs .........uuii i 34
2.2 SPACE PIANMING....ciiiiiiiiiiitiiee et e et e e b e e e e s b e e e e s bae e e e aarreeeeaan 35
A B €1 - o [ T SRS 35
I U ) 1111 VS )1 (=101 1 SRR 35
2.5 Technical and ECONOMIC INAEXES.......coooiiiiiiiiiiiiiieieiiieeeeeeete ettt eeeeeeesaesesesseeesesssssssssesssnsennnes 35

B 0 o | | OSSR 35
3.1 LCT=T =T = | USSP 35
3.2 Scope Of CONSIIUCHION WOIKS ......ciiuiiiie i e e e eneeas 35
3.3 Tie-inS t0 EXISHING PIPING ..eoiiiiiiiiiiiiie e 36
3.4 PIPING LAYOUL ...ttt e e ettt e e e e e e b e e e e b e e e n e e e e nrees 36
3.5 PIPING MALEIIAIS .......eeeiiiie e 36
3.6 Welding and Examination MethOodS ..........coooiiiiiiiiii e e 36
3.7 T oIS U o] oo o - USSR 36
S T 0TI = U o USRS 36
KR I == 1101 ] aTe JR=TaTo [ @7 Y- 1] 0o [P RR 37
T 0 |V | RS 37
4.1 LCT=T =T o= | USSP 37
O T (1Y) o G SO PRPRt 37
S T o 10 [T =1 o] o < SO PRPR 37
e 700 R o 0T g e F=1 4T Y I o T @ oY 01 0 T=1 2P 38

4.3.2  Foundation fOr NEW DOIEr NOUSE.........coiuiiiiieiieee ettt s te et e st et e e e teesaeesnteensaesaneens 38

4.3.3  Shallow foundations fOr PIPE lINES.....c.uiiiiiiiiiiie ettt e e e et e e e s bae e s eabe e e s s baeesabeeesabaeassseaenns 38

4.4 BOIler HOUSE ... 38
L0 1 I = oy 240 PSSR 39
5.1 LCT=T =T - | RSP 39
N A o 1YY =10 o] o) | SR PPP 39
5.3 Hazardous Area Classification ... 39
5.4  Electrical Equipment in HAazardous Ar€as ............ocueiiiiiiiie it 39
55 Cables and Cable GIands..............ooooiiiiiiiiiiiiieeeeeeeeeeee ettt e e e eeaeaeaaaerararar——————————— 39
5.6 102 o] [N [ o 1Sy F=1 1 E=1 i o] o [FU PSSP OPPPPRPUPPPRPPPIRt 40
ST A € o1 oo [ o PRSP 40
6.0 INSTRUMENTATION AND CONTROL.......ccoio oo ereseses s e s s s s s s s s ss s s ss s s s s e s s s s s s s s s s s s s s s s s e s e s s e s s e s e nnnnnes 40
6.1 (1= =T o= | TS OU PP 40
L3022 0o g T =Y o] o) e =Y o[ o S UUSP 40
6.3  Field INStrument dEVICES..........uveiiiei e a e e e e e ee e e e e e e ennnes 41
Lo N 0= o1 1IN £ (=1 0 TP SPPRt 42
6.5 Process Control System and Emergency Shutdown (ESD).......cccooiiiiiiiiiiiiiiiie e 42
7.0 THERMAL MECHANICAL SOLUTIONS OF BOILER HOUSE........cccccomimiincincereee e s s ccsssseeeeeee s 43
71 GENERAL. ...ttt et et eeeeeeeeeeeeeeeesassessssssssasssssssssssssnsnsesnsesnnnnnnes 43
7.2  CONCEPT OF DESIGN ...ttt e e e e e aeaesesesasesssesasennnnnes 43
2% 2% R 1 =N o Yo 11 [Tl VoYU 1Y OSSP 43

T.2.2 VENEIATION 1ottt ettt sat e et e st e e s bt e s bt e s ate e bt e s ab e et e e s hbesabe e e e ab e e bt e sat e e bt e nateebeenhnesbeennee 43

7.2.3  Boiler room gas concentration ManageMENT .......ccceeriierieeirieerieeieeree ettt sir e e bt e ssaesbeesseesbeessneeeseesnnennne 43

2 €7 N TS 1 1 2 o I SRS 44
9.0 CONSTRUCTION ORGANIZATION .....cooiiiiiiiccimemrrerrisssssssmsreesesssssssssmsss s e sssssssssssssnsssessasssssnnsnsssnsss 44
10.0 ENVRIONMENT PROTECTION ... s s s sssssssssssssssssssssssssssssssnnsssssssnnnnnnnn 45
11.0 SAFETY PROVISIONS . ... snss s sssssssssssssssssssssssssssssssssssssssssssssssnssnsssnnnnnnnnnn 45
111 WOIK CoOrdiNAtiON .. ..ueeiiiiiitiiti e nnnnnnnnnan 45

Page 31 of 54



091-4800-RGL-RAP-20001-01 Revision / Pepakumsa K01

11.2  Fire and EXPIOSION SAfEty..........oviiiiiiiiiieee e e e e e e e 46
11.3 Collective and Personal Protective EQUIpPMENt ... 46
11.4  Project Activities Facilitating Safe and Reliable Unit Operation .............cccooiiiiiiiiniiee, 46
11.5  NOISE @Nd VIDration ........cooi i e e e e e e e e e e e e e e e e e eeeeennnnes 46
12.0 CODES AND STANDARDS ........coiiiictiiiccmtrr s e e s s e e s s ssme e s s s sme e e s e sme e s s s ssme e s s s s mn e s asssmneee s mnenenssnnes 47
12.1  RoK and International Standards ... 47
12.2  TCO SPECIICAtIONS ...ttt et e e e e e e e e e e e e e e e e s nnneeeeeeeeaaannnes 49
ATTACHMENT A - PROJECT DOCUMENTATION .......cciiiimiiirinnrnissssesssssssssssssssssssssss s ssssssssmsssssnsssns 53

Page 32 of 54



091-4800-RGL-RAP-20001-01 Revision / Pepakumsa K01

1.0 INTRODUCTION

Tengizchevroil Company is a joint venture between Chevron, ExxonMobil, Lukoil and the Government of
the Republic of Kazakhstan.

Due to the obsolescence and technical deterioration of the existing hot-water boiler PT-302 which is used
for heating water when preparing drilling mud in the winter, TCO has decided to replace the existing boiler
with a new one that meets the requirements of industrial safety, controlling and operating safety.

Unit is located in the TCO Drilling Base territory, Tengiz field, Atyrau region.

The existing boiler plant with a capacity of 586 kW, serial number PT-3028, was manufactured in Canada
(1983). It was put into operation in 2003 by TCO and is currently in use. Over the years of its operation, the
main equipment of the boiler house has been worn-out. The boiler doesn’t meet industrial safety
requirements. Such models of boilers are not manufactured for a long time. Lack of spare parts does not
allow for preventive, routine and emergency repairs. Frequent boiler shutdowns make maintenance more
difficult during the winter. Major breakdowns of the boiler lead to a full upset of the drilling mud preparation
process and to the freezing of water in heated tanks. There are 8 heated tanks of 70 m3 each in the drilling
base. Steel pipe coil DN 80 mm in the lower part of the tank is set by 6 rows along the entire length of a
rectangular tank 11x2.8x2.6 m. The tank is insulated with insulator with a thickness of s = 80 mm made of
extruded polystyrene on the sides for reducing heat loss.

The boiler house design was carried out in accordance with the requirements of SN RoK 4.02-05-2013
"Boiler plants”.

The project documentation and job packs should include the implementation of the following types of main
works:

e Dismantling of existing boiler

¢ Installation of hot water boiler, boiler equipment, tank heating coils, coolant supply-return lines (new
boiler house)

e Chimney installation

e Connection of boiler house to utilities

¢ Installation of cooling pit

1.1 Abbreviations and Definitions

The following abbreviations and definitions are used in this document:

TCO Tengizchevraoll

ESP Engineering Contractor

FOC Fiber Optic Cable

FOCL Fiber Optic Communication Link
UPS Uninterruptible Power Supply
E&l Instrumentation

E&l and A Instrumentation and control
F&G Fire and Gas

PLC Programmable Logic Controller
RoK Republic of Kazakhstan

DB Distribution Board

PPE Personal Protective Equipment
TS Transformer Substation

IMC Information Management Center
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New facilities are located at area between existing buildings of Mud Plant at TCO Drilling Base, Tengiz

field.

The district center, Kulsary city, is also the nearest railway station connecting Tengiz RV, SV and TCOV
with other regions of Kazakhstan.

The regional center, Atyrau, is located 350 km away from Tengiz and can be reached by asphalt highway,

railro

ad and chartered 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 rapid transition from winter to
summer with a short spring season. Region major features are as follows: limited rainfall, limited snowfall,
severe snow blows, dryness of air and soil, intense evaporation processes, and an abundance of direct

sunlight. Winters are cold but not prolonged. Summers are hot and fairly prolonged.

The region main climatic conditions for the area are provided in Table 2.1.1 as per SP RoK 2.04-01-2017,

SNiP 2.01.07-85, TCO specification A-ST-2008.
Table 2.1.1.
Parameter Value
1. Average annual ambient temperature +8.4 °C
2. Absolute minimum ambient temperature -36 °C
3. Absolute maximum ambient temperature +44 °C
4. Average annual wind speed 6 m/s
5. Wind category of the area V
6. Maximum wind speed 40 m/s
7. Ice category of the area 112
8. Ice thickness 5 mm
9. Barometric pressure: 1013 hPa
10. Maximum annual relative humidity 85 %
11. Minimum annual relative humidity 33 %
12. Annual precipitation level 200 mm
13. Snow category of the area |
14. Maximum snow cover depth 20 cm
15. Soil freeze depth as per national code: 1.5m
16. Climatic category for the construction \V/
17. Road climatic zone V4
18. Humidity area 3
Notes:
1. Wind category of the area: V (SNiP 2.01.07-85, A-ST-2008);
2. lce category of the area: Il (SNiP 2.01.07-85, table 11);
3. Climatic category for construction: IV (SNiP 2.01.07-85, A-ST-2008);
4. Road climatic zone: V (SP RoK 3.03-104-2014, Figure B.1)
Absolute elevations within the site area vary from minus 23.00 to minus 23.6 m.

The ground water depth is within the range of 2 — 2.5 m from the ground surface.

Normative freeze depth for clay loams: 1.24 m.

Normative freeze depth for sandy clay, fine sands and sandy silts: 1.5 m.
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2.2 Space Planning

Location of designed facilities is arranged in accordance with TCO specifications, SN RoK 3.01-03-2011,
SP RoK 3.01-103-2012 considering the existing infrastructure, construction recommendations and other
regulatory codes effective in the Republic of Kazakhstan.

2.3 Grading

New grading and levelling activities at Drilling Base area are not included into design scope. During
arrangement of cooling pit, construction of foundations of new boiler and pipe supports, the area’s existing
relief will be kept the same within the limits of assumed construction site.

2.4 Utility Systems

Utility systems are designed to be tied in with the new designed structures.
Underground and above ground utilities routing is envisaged.

For more details about utility systems please refer to the relevant sections.

2.5 Technical and Economic Indexes

No. Description uom Value Note
1 Area ha 67.67
Construction footprint m? 65
3.0 PIPING

3.1 General

The object of the project is a detached boiler house installed on individual concrete base platform and used
for heating drilling muds in storage tanks.

Designing scope of work includes the following facilities and activities:

- Dismantling of the existing boiler house;

- New boiler house arrangement;

- Tie-ins into the existing lines and connection of the boiler house;

- Drainage from safety valves and boilers;

- Arrangement of the pit for sedimentation and reduction of the water temperature.

New external pipelines routing is designed a/g on steel supports. Design and piping components layout is
developed in accordance with requirements of TCO specifications PIM-DU-5138-TCO and PIM-DU-5093-
TCO.

3.2 Scope of Construction works

Existing boiler house is to be completely disassembled and dismantled including foundation platform,
piping, supports, utility, power and controls.

In same area, a new boiler house will be built — on a new foundation platform in the same orientation.

The corresponding scope of piping network intended to maintain full functionality of the boiler house is to
be restored in its entirety.

Construction of the underground, field operation or trunk pipeline related infrastructure is not envisaged.
Pit for emergency water discharge will be located not far from the boiler house. Pit dimensions: 1.5x3x2m.
Pit volume: V = 9m3.
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3.3 Tie-ins to Existing Piping

Tie-ins into the existing piping systems will be designed in accordance with pipe class, project specification
PIM-SU-5112-TCO and L-ST-2014.

34 Piping Layout
Design and piping work, layout and components are in accordance with TCO specifications PIM-DU-5093-
TCO, PIM-DU-5138-TCO and includes the following considerations:

- Selection of justified piping length and geometry

- Compliance with requirements of specification on Safety in Design SID-SU-5106-TCO in order to
provide for adequate spacing for unobstructed and safe initial installation, operation, maintenance
and inspection of the equipment

- Minimizing use of material.
3.5 Piping Materials

The class of piping materials is selected according to TCO PIM-SU-5112-TCO and L-ST-2056. Material
standardization and traceability are as per TCO specification L-ST-2033.

Process Corrosion
e Service Code PMS Material allowance,
Description
mm
Effluent Water WE 150H21 LTCS 1.5

3.6 Welding and Examination Methods

Piping welding requirements are based on PIM-SU-2505-TCO 1 W-ST-2025 which include requirements
for welding method and welding procedure, welding equipment and consumables, methods and scope of
testing and NDE of welding seams. Standard TCO welding procedure is used which has been selected
based on project base material steel grades, application classification of the weldments, thicknesses,
joining method.

Welding seams undergo NDE examination in scopes regulated by TCO specification W-ST-2025:
- 152H21 Pipe Class — 5% RT of Butt welds and 5% MT/PT of all other welds.

3.7 Pipe Supports

Used in the project are Standard TCO pipe supports which have been selected based on TCO
specifications PIM-DU-5153-TCO, L-ST-6069 and L-ST-6070. Allowable pipe support spans are selected
according to tables 1 and 2 of TCO specification PIM-DU-5153-TCO.

3.8 Pipe Testing

All external piping shall be hydrotested, cleaned, purged and inspected as per TCO requirements X-000-
L-PRO-0001 Procedure for Hydrostatic Testing of Piping Systems, TCO Specifications PIM-SU-3541-TCO
Hydrotesting of Onshore Piping Systems, PIM-SU-2411-TCO Descaling and Cleaning Steel Piping, PIM-
SU-2505-TCO Carbon Steel Piping Fabrication and “Industrial Safety Rules for Operation of Pressure
Equipment”, Order No. 358 dated December 30, 2014. Prior to testing, all pipelines and piping system shall
be cleaned from debris, dirt and foreign matter. Piping shall be blanked off by means of blind flanges;
instrument connections shall be closed with plugs or threaded caps. Valves and equipment incapable of
withstanding hydraulic testing pressure shall be removed and replaced with temporary pipe spools. For air
venting and liquid drainage, pipelines and piping shall be provided with vents and drains designed at the
top and bottom respectively.

Hydraulic testing of internal gas pipelines of the boiler house should be performed test pressure P=0,1MPa
with duration of 1 hour. To complete the test of the gas pipeline, the pressure should be reduced before
working and hold for 10 minutes under working pressure.

Hydraulic testing of internal gas pipelines of the boiler house should be performed test pressure equal to
1,25 working pressure with duration at least 10 minutes.
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3.9 Painting and Coating

To protect from environmental exposure, all external piping are coated as per TCO Specifications COM-
SU-5191-TCO and COM-SU-4743-TCO. Protective coatings were selected with consideration of external
piping design/ambient temperature and resistance to accidental damages that may occur during
transportation, installation and operating. New external pipelines will be provided without thermal insulation
as per the relevant P&IDs.

4.0 CIVIL

41 General

The project provides the construction of standalone foundations for pipelines supporting, foundation for
new boiler house and chimney, standalone cooling pit.

During engineering design TCO specification A-ST-2008 and site topographic survey data provided by
Beksol Services LLP, 2019 and geological data provided by Batys-Ekoconsulting, 2019.

4.2 Earthworks

The entire area within construction site limits shall be cleared from all materials above or at the natural
ground surface. Materials to be cleared include rubbish and vegetation.

Site preparation for construction activities is performed in accordance with SN RoK 5.01-02-2013, SP RoK
5.01-102-2013, SN RoK 3.01-03-2011.

Excavation shall mean excavation in any soil material where appropriate digging with cutter head, ripping,
loading, hauling and disposal of materials below topsoil level is carried out to attain the plan lines and levels
specified on the drawings.

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

Excavations for foundations shall be in compliance with SP RoK 5.01-102-2013, SN RoK 5.01-02-2013 and
TCO specification S-ST-2002 requirements.

Appropriate measures shall be taken to ensure the design and fabrication of safe and appropriate supports
for the excavation faces and safe and stable batter slopes. Consideration shall be given to the nature of
the soil to be excavated, the water table, adjacent structures, and any other relevant factors. Sidewall
supports, and sloping shall be provided in compliance with Client standards and approved procedures.

All excavations shall be kept free from ditch water so that the works can be constructed in suitably dry
conditions. Pumps and associated equipment necessary to achieve this condition and to discharge all water
off site shall be used. Pumps and 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.

Structural fill shall be choicest excavated soil, free from organic clays, dust, soft or unsuitable materials,
clods, boulders or debris and shall be non-heave sensitive.

Structural fill material shall conform to S-ST-5001 and the requirements of GOST 25100-2011.

Excavation bottoms (bases) shall be prepared and filled in accordance with SN RoK 5.01-02-2013, SP RoK
5.01-102-2013.

Soil compaction shall be in accordance with SN RoK 5.01-02-2013, paragraphs 4.1, 4.7, 10, Table 17.
4.3 Foundations

The project scope covers construction of the following foundations:

e Foundations for chimney;
e Foundation for new boiler house;
e Shallow foundations for pipe lines.

The corrosion protection of concrete structures below soil elevation is provided by 3 layers of modified
bitumen resin with total layer thickness of at least 1mm with the following features:

e Operation temperature: -30 up to +100 °C;
e Single component;
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e Provides seamless, water / vapor proof membrane;
e Resistant to chemicals and salts.

Exposed external concrete surfaces of foundations 150 mm below and 300 mm above ground shall be
coated with two coats of light gray colour epoxy paint with the following features:

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

4.3.1 Foundation for Chimney

Foundations for chimney, pole type, pre-fabricated, with plan dimensions — 1.5x1.5 m; foundation bottom
laying depth to be at least 1.4 m. Foundations material - sulfate resistant concrete class C20/25, with
structural frame from reinforced type A400 single bars as per GOST 34028-2016. Chimney fixing to be
provided by the means of type 3 anchor bolts.

Under the foundation bottom to be provided the following:

Insulation layer from polythene sheeting, 250 microns, GOST 10354-82;
Class C12/15 blinding concrete, 100 mm thick;

Sand-gravel bedding - 250 mm (where provided by the project drawings);
Compacted soil.

4.3.2 Foundation for new boiler house

Foundation for new boiler house — stripe type, with plan dimensions: 9.775x3.4 m. Bottom burial depth —
not less than 0.3 m. Foundations material - sulfate resistant concrete class C20/25, with frost resistance
class W6, with structural frame from type Alll reinforcement bars as per GOST 34028-2016.

Under the foundation bottom to be provided the following:

Insulation layer from polythene sheeting, 250 microns, GOST 10354-82;
Class C12/15 concrete bedding, 50 mm thick;

Geotextile;

Sand-gravel bedding 300mm;

Compacted soil.

4.3.3 Shallow foundations for pipe lines

Shallow foundations for pipe lines — slab type, with plan dimensions: 1.0x1.0m; 0.6x0.6m. Bottom burial
depth — not less than 0.6 m. Foundations material - sulfate resistant concrete class C20/25, with frost
resistance class W6, with structural frame from type Alll reinforcement bars as per GOST 34028-2016.

Under the foundation bottom to be provided the following:

Insulation layer from polythene sheeting, 250 microns, GOST 10354-82;
Class C12/15 concrete bedding, 50 mm thick;

Sand gravel bedding 300 mm;

Geotextile;

Compacted soil.

4.4 Boiler House

Boiler house is block-modular building with steel frame from rolled sections with external coating from profile
sheets and insulation with mineral wool mats:

Axial dimensions are 9.375x3.0m. Height of building is 2.7m.

Section shapes used include bended channels by GOST 8278-83, equal angles by GOST 8509-93, square
pipes by GOST 8639-82.

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

Construction loads are collected in accordance with SP RK EN 1991:2002/2011 and TCO specification
CIV-DU-5009-TCO.

Structural calculations are performed in accordance with EN 1993.Eurocode 3. Design of steel structures.

Structural steel materials and grades are in accordance with GOST 380-2005, GOST 27772-2015 and TCO
Specification CIV-SU-398-TCO and provide the following functional options:
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For all primary bearing members and secondary members (materials of A1, A2 categories, in accordance
with Attachment A CIV-SU-398-TCO) is used steel C345; a minimum guaranteed Charpy V notch impact
strength value is 34J/cm2 under temperature -40 °C.

High Strength bolts of grade 8.8 as per GOST ISO 898-1-2014 with class 8 nuts for painted bolts or class
10 nuts, for galvanized bolts as per GOST ISO 898-2-2015 are used for all structural framing connections.
Bolt dimensions and general specifications are in accordance with GOST 22356-77 and GOST 7798-70 or
equivalent.

Connection design conforms to standards of SP RoK EN 1993-1-8:2005/2011.

Upon completion of fabrication all steel structure surfaces shall be sandblasted, primed and painted in
accordance with specification COM-SU-4743-TCO, COM-SU-5191-TCO.

5.0 ELECTRICAL
5.1 General

The present project provides for the design of power supply systems, power supply and grounding of a new
boiler house.

The project was executed in accordance with the requirements of the current regulatory and technical
documents of the Republic of Kazakhstan, TCO Technical specifications and safety requirements, ensuring
the safe operation of the designed facility.

The purpose of this documentation package is to provide information to the state supervision and control
authorities, for approval in accordance with the established procedure.

5.2 Power supply

The power supply system of the new boiler house consists of a power cable line. This cable line will
consist of a new cables line installed in a ladders from the existing distribution board to a new boiler
house.

The existing main Distribution Board 400B 091-4800-PDB-51078 is to be used as a source of power
supply for the new boiler house.

5.3 Hazardous Area Classification

The classification of hazardous areas and the selection of electrical equipment for use in hazardous areas
is determined in accordance with the requirements of RoK Electrical Installation Code PUE RoK 2015 and
the relevant TCO O-ST-2012 Technical Specification.

5.4 Electrical Equipment in Hazardous Areas

Design of the electrical equipment was carried out based on the approved site classification diagram taking
into account the requirements established during the PHA/HAZOP analyzes.

The electrical devices are selected based on the site classification diagram and in accordance with IEC
60079 “Electrical equipment for explosive gas atmospheres”, the requirements of IEC 61508 “Safety
systems” and the Electrical Installations in hazardous areas section 7.0 of the RoK Electrical Installation
Code PUE RoK 2015 and according to TCO specification “Principles of hazardous areas classification” O-
ST-2012.

The SUPPLIER of the equipment shall provide the type test certificates issued by a recognized international
body in accordance with the requirements of CENELEC or equivalent standards for materials and
equipment that are located in hazardous areas.

5.5 Cables and Cable Glands
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The brand and section of cables choosing was made based on the current requirements of TCO norms and
standards. Cables are selected taking into account the voltage, the method of grounding the system and
the type of installation. CU/PVC/PVC/LSOH cables with braided and annealed round copper conductors
having cross-linked PE insulation and outer PVC fire resistant and solar protection armor are commonly
used.

For a grounding circuit in the pump house, the usage of the ground cable with a not insulated solid / braided,
annealed copper conductor is adopted. For the grounding of the equipment and metal structures with an
external connection, cables with solid / braided, annealed copper conductor with insulation made of
extruded polyvinyl chloride (green / yellow) CU/PVC are used.

Cables shall comply with TCO ELC-SU-6032-TCO specification requirements.

Cable glands are made of a gland type latten alloy with a seal on the outer and inner sides for outdoor
installation and are suitable for terminating the cables, the types of which are indicated in the materials
purchase order.

Cable glands shall be certified for use in hazardous areas of a specified category according to the relevant
Republic of Kazakhstan regulatory authority’s requirements.

It is preferable to use cable glands with double Exe / Exd protection.
Cable glands shall comply with TCO ELC-SU-6032-TCO specification requirements

5.6 Cable Installation

The project provides for the overhead installation of a power cables in a ladders, according to the TCO
specification ELC-SU-1675.

The cable marking shall comply with the cable log.

All cable routing methods, cable channels and cable systems shall comply with requirements of IEC 60364
and the RoK Electrical Installation Code PUE RoK 2015

5.7 Grounding

The present project provides for a grounding system consisting of vertical ground electrodes located
along the outer perimeter of the new boiler house, and interconnected by a grounding cable with a solid /
braided, annealed copper conductor without insulation.

The resistance value of the grounding system should be as minimal as possible, but should not exceed 1
Ohm at any point of the grounding system.

All non-current-carrying metal parts of electrical equipment are connected to a common grounding system.
These are equipment enclosures, cable reinforcement, cable glands, junction boxes, trays and a ladder
frame. Also, each structure, installed unit and equipment are connected to the grounding system.

All pipelines, metal boxes and vessels are electrically connected at the areas where the flanges are located.

The grounding system is provided by the project shall comply with the requirements of the following
regulatory documents:

1. RoK Electrical Installation Code

P-ST-6072 and P-ST-6078;
ELC-DU-5135-TCO, section 3.6;
SN RoK 2.04-29-2005.

hon

6.0 INSTRUMENTATION AND CONTROL

6.1 General

This section is developed on the basis of regulatory and technical documents operating in the Republic of
Kazakhstan, and in accordance with the design specifications of TCO.

The purpose of the present project is to replace the old boiler house with a new boiler house package.

6.2 Concept of design
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The instrumentation and automation section is developed on the basis of the provided by the customer
scope of work

In boiler house provides for the automation of the equipment of the water heating plant, consisting of:
e burners;
e circulation pumps;
e make-up pumps;
e gas alarm for carbon monoxide and methane;
e three-way mixing valve;
¢ fire alarm unit installed in the boiler house;
e circuits for signaling and control of boiler house equipment.

Boilers, burners, pumps and valves are controlled through the automation panel, on the door of which there
is an operator panel, which displays information about the current values of the measured parameters and
boiler house settings. The control cabinet performs the following functions:

Common functions

Management of the operation of a two-boiler installation.

Switching from the working to the standby pump.

Tracking emergency situations in the boiler room and issuing a signal about a malfunction.
Temperature control in boilers.

Switching from the working to the standby pump.

Boiler control
e The boiler temperature is controlled by the burner automatics.
e Control of the maximum and minimum temperature in the boiler.
e Maintaining the temperature in the return pipelines to the boilers, controlling the boiler circulation
pumps.

Manual control
e The project provides for manual control of boiler room equipment using buttons and switches
installed in the control cabinet

Information display

On control Panel
¢ light signaling of emergency situations in the boiler room, which is duplicated by a sound signal
o status of burners, pumps and valves (on / off, open / closed).
e temperature of water in a common pipeline from boilers.

In situ:
e Visual control of the coolant temperature at technologically important points of the system;
e visual control of the coolant pressure at technologically important points of the system;
e visual control of differential pressure across pumps and filters.

6.3 Field Instrument devices

Local instrumentation installed inside packaged boiler house in order to control the required
technological parameters (pressure, temperature, flow). The selection of devices was made in
accordance with the requirements of the applicable norms and standards of the Republic of
Kazakhstan, and in compliance with Section 7.0 "Electrical Installations in Explosive Hazardous Areas"
of the RoK Electrical Installation Code PUE RoK 2015 and TCO technical specification ICM-DU-6003-
TCO (Control and Measurement basis).
The project used devices with the following types of signals:

e Analog two-wired, 4-20 mA, HART transmission protocol.

e The 24 V DC signals powered by the control system.

e Serial link signals RS-485.
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All instrumentation devices are certified for use in hazardous areas in accordance with the requirements
specified in the data sheets and materials purchase order.

The equipment is selected in an intrinsically safe design, the type of protection EEx (i)a is used as the main
protection method.

Protection level of the cases on all electronic instrument devices installed on site on the open air shall be
not less than IP 65 and 1P44 for indoor installation.

All electronic field devices installed outdoors are designed for continuous operation at —40 ° C.

A type test certificate issued by a recognized international body in accordance with the requirements of
CENELEC or equivalent standards shall be provided for materials and equipment used on the project. The
equipment is certified in compliance with the requirements of the RoK state supervision and control bodies.

Due to the absence of sulfur-containing medium in the hot water supply and return pipes, 316L stainless
steel shall be used as a material for producing the instrument devices cases of the gauges and
thermometers. Compliance with requirements of NACE MR-0175 latest edition is not required. Drainage
from pressure gauges is not foreseen.

6.4 Cable systems

The project provides for installation of cables. Cables are installed above ground in cable trays and metal
hoses.

Cables and cable glands must comply with ELC-SU-3551-TCO and ELC-SU-6032-TCO requirements.
Cable seals must be of compression type, to be made of latten alloy, must provide internal and external
sealing for outdoor use and be suitable for end sealing of cable types in accordance with materials purchase
order.

6.5 Process Control System and Emergency Shutdown (ESD)

The new boiler house will be equipped with a local control panel, which will be built on the basis of a PLC.
The control panel will have a built-in HMI. The control panel will control and monitor the entire process of
the boiler house. The PLC will monitor all parameters whose deviations from normal operation may lead to
an emergency.

Safety functions

Shutdown of the boiler burner in the event of an emergency:
e rise in water temperature behind the boiler above the limit value;
e increase in water pressure downstream of the boiler above the limit value;
e lowering the flue gas pressure behind the boiler;
e an alarm from the burner.

Closing the gas shut-off valve in the event of the following emergencies:
¢ fire in the boiler room;
e gas contamination according to CH;
e power failure at the input to the boiler room

Restarting the power supply and the electromagnetic shut-off gas valve in case of their emergency
shutdown is allowed only manually from the boiler room after elimination of the root cause of the emergency.

An automatic fire alarm system is provided to protect the boiler house. The system is designed to
automatically detect a fire in a protected room and generate signals about the state of the system and its
mode of operation. The following detectors are adopted as technical means of detecting a fire in a protected
room: fire smoke detectors and manual fire detectors.
When a fire alarm is triggered, the control signal is sent to the control cabinet boiler room.
Automation devices generate a signal for:

e closing the gas shut-off valve;

e emergency signaling to the dispatcher.

The building is equipped with a fire warning system using a sound annunciator.
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7.0 THERMAL MECHANICAL SOLUTIONS OF BOILER HOUSE
71 GENERAL

The section is developed on the basis of:

— TCO technical requirements;
— RoK regulatory requirements.

The boiler house design was carried out in accordance with the requirements of SN RK 4.02-05-2013
"Boiler plants".

Boiler house is separate. Block-modular (package). It is used to heat drilling fluids in storage tanks and
maintain the temperature of the fluid within 5... 20 ° ¢ in winter. The boiler house on the reliability of heat
supply to consumers belongs to the second category.

Boiler room heating capacity Q = 820 kW in maximum winter mode.
Outside air design temperature:

- cold period of year of Tout = -26 °C.

Heat carrier from boiler - water with parameters: 95-70 °C.

7.2 CONCEPT OF DESIGN

7.2.1 The boiler house

Two hot water boilers manufactured by Viesmann Vitoplex 100 Q = 410 kW were accepted for installation.
Diesel fuel with combustion heat Qn = 10300kcal/kg is used as fuel. The maximum diesel fuel consumption
per boiler house is - 661/h.

Boiler design consists of combustion chamber, rotary cover covered with high-efficiency heat insulation.
The package includes: boiler unit with mounted installation plate for burner.

To installation the modulated combined torch of Weishaupt WGL40/1-A by ZM is accepted.
Flue gases are removed through gas ducts Dn 250mm.

The system is filled with chemically treated water prepared in Jupiter CAB 15AVL water softening unit, G =
0.92 m3/h manufactured by Atlas, Italy.

The requirements for the characteristics of the source water for filling the system: Ca(HCQO)2 must be no
more than 2molm/m3.

The system makeup is performed at pressure drop in the return manifold below the pressostat setting. By
the signal of the pressostat, the make-up pump is started, which transfers make-up water to the system.
When the pressure in the system reaches the value of the pressostat setting, the make-up pump is switched
off.

Drainage from safety valves and boilers is provided with withdrawal to the well for settling and lowering of
water temperature.

7.2.2 Ventilation

The design provides for ventilation due to air suction by the boiler.
External air inflow is performed by the system through the external grid.
7.2.3 Boiler room gas concentration management

At the initial section of the internal gas line, a thermal intake valve is installed, which automatically isolates
the gas line if the indoor temperature reaches more than 90 °C.

Automatic control of SAKZ-MK-1 gas content is provided. The system is designed for continuous automatic
monitoring and notification of hazardous gas concentrations in the air. The solenoid valve KZGEM-U is
installed on the gas pipeline, which is connected by cable to two SZ-1 gas content indicators.

In case of reaching of gas concentration in air up to 10% of LFL the annunciator outputs sound and light
signals. In case of emergency - reaching concentration of up to 20% of LFL, the annunciator transmits a
signal for valve closing.
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8.0 GAS SUPPLY

The project is developed according to the existing legislations and norms: MSN 4.03-01-2003 "Gas-
distributing systems", SN RoK 4.03-01-2011 "Gas-distributing systems”, "Requirements for safety of
objects of the systems of gas supply" approved by the Government decree RoK of August 5, 2014 No. 906
and "The law of the Republic of Kazakhstan of April 11, 2014 No. 188-V 3PK. On Civil Protection, "Law of
the Republic of Kazakhstan on Gas and Gas Supply dated January 9, 2012 No. 532-IV of the Air Defence
System".

Consumption of gas is provided for two heating boilers of 410 kW VIESSMANN "Vitoplex 100" each with
Weishaupt WGL40/1-A by ZM burners. Natural gas with combustion heat Qn = 10300kcal/kg and pressure
of 250mbar is used as fuel. Both boilers are used for continuous operation. Maximum gas consumption is
100 nm3/h.

Heating water-heating boilers shall be factory-made, comply with the requirements of the current GOST,
specification and equipped with a gas-burner device with automatic safety and temperature control of the
heating medium.

To execute installation of the gas piping according to requirements of MSN 4.03-01-2003 "Requirements
for safety of objects of the systems of gas supply" approved by the Government decree RK of August 5,
2014 No. 906 and "The law of the Republic of Kazakhstan of April 11, 2014 No. 188-V ZRK. On civil
protection"”.

All gas equipment and valves shall have a permit for use in the territory of the Republic of Kazakhstan.

9.0 CONSTRUCTION ORGANIZATION

Construction duration is 12 months. It includes early works period of 1 month. The following activities are
to be carried out during the early work period: familiarization with the construction site and conditions of the
existing facilities; agreeing on scope of work, technological work sequence and construction schedule;
arranging for temporary water and power supply utilities; arrangements for supply of equipment and
materials; arrangements for movement and storage of construction materials; arrangements for
construction machinery traffic within the plant area; arrangements for temporary shelters and facilities and
for use of the existing roads, buildings and facilities for construction needs. The following activities are to
be included as well:

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

e Activities on traffic limitation and rerouting. Prior to works commencement, the site preparation
activities are to be provided as follows: site temporary fencing installation, installation of mobile
packaged trailers for field offices, containers for waste collection and bio-toilets. Accommodation
and meals for construction personnel is provided in the rotational camp. The construction site shall
be provided with temporary utilities, such as water and power supply, communication, rainfall
waters drainage. Arrange laydown yards for structures/materials storage by means of sites laying-
out and compacting the soil with gravel, provide surface water temporary drainage. Ensure
transportation of requested materials, structures, machinery and welding equipment to the site.
Ensure site external lighting system installation. Ensure appropriate fencing/barricading of
hazardous areas, firefighting and environment safety activities provision.

The construction works will be performed in one shift, providing personnel transportation in number of 50
persons to the construction site. The temporary accommodation and meals for construction personnel will
be provided in the existing rotational camp. The household water consumption rate for construction
personnel needs was calculated based on the value of 25 I/day per one person. During construction works,
the potable water will be delivered in 10l bottles. The potable water quality shall conform to requirements
of ST RoK GOST P 51232-2003 “Water. General requirements for managing and Quality Control methods”,
ST RoK 1432 — 2005 “Potable bottled water, including nature mineral and potable 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 objects”, approved by the RoK Government Resolution #104 dated 18.01.2012, the latest
amendment dated 29.03.2013. Empty bottles will be changed for filled ones.

Three bio-toilets will be installed for construction personnel needs nearby TCO construction site. The
domestic household sewage from bio-toilets will be transported out by special trucks to new Wastewater
Treatment Facilities as per approval from TCO Ecology Dep. / WTF Managers.
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10.0 ENVRIONMENT PROTECTION

The Environmental Protection section will be developed based on the provided project data by a third party,
licensed in the sphere of Environmental Protection Engineering.

11.0 SAFETY PROVISIONS

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

e All service personnel will be provided with personal protective equipment — boots, goggles, gloves,
dust masks and helmets during the whole period of work;

e Fire stand with all required fire extinguishing equipment;

e Grounding of all electrical equipment.

Construction and installation work shall be performed in strict compliance with SN RoK 1.03-00-2011 and
SP RoK 1.03-106-2012.

Hazardous areas shall be marked during construction site layout, work area/places allocation, machinery
and vehicle pass ways, and personnel walkway arrangement.

Hazardous areas shall be marked with safety/warning signs of the appropriate format (template).
Temporary barricades are to be installed on the boundaries of Hazardous Areas.

Construction process is not associated with the use or discharge of any products aggressive to the
structural units.

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

11.1 Work Coordination

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

Roles and Responsibilities for Occupational Safety activities provision, engineering, process and
organizational issues solution on Occupational Safety are imposed on Top Management and Department
Leads as per Provision on Roles, Rights and Responsibilities of management and engineering personnel
developed and approved by top management as per established procedure.

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

Basic principle of Occupational Safety through all areas and levels is the recognition and provision of the
personnel health and life as a priority versus production results.

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

Occupational Safety training provision;

Ensuring production equipment safe operation;

Ensuring safe production processes;

Production buildings and facilities safety provision;

Sanitary and living conditions standardization;

Provision of operating personnel with personal protective equipment (PPE);
Sanitary and domestic services provision for operating personnel;

Ensuring of optimal work-rest regimes;

General health services for operating personnel;

Occupational Safety awareness campaigns.

Occupational Safety specialists provide control of following:

o Safety of all type processes and production equipment;
e Fulfillment of norms established within the frame of TCO Policy and relevant State Norms,
Regulations, Guidelines on Occupational Safety and Industrial Sanitation by Company's Personnel;
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e Organization of trainings, quizzes and qualification checks of workers, engineering personnel,
safety and health specialists;

e Timely execution of tests and technical inspection of pressurized devices, boilers, hoisting units,
control equipment subject to regular testing and inspection by relevant services;

e Status of safety devices, interlocking devices and other technical safety controls;

e Performance of the activities intended to create safe and health conditions for personnel.

All project solutions are intended to provide favorable and safe labour conditions at every working place.
11.2 Fire and Explosion Safety

There is a potential hazard of fire and explosion due to technical issues. Fire or explosion is a threat for the
service personnel safety and health, as well as the environment.

11.3 Collective and Personal Protective Equipment

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

11.4 Project Activities Facilitating Safe and Reliable Unit Operation

In view of the potential hazards during construction and installation works, the project provides for activities
ensuring operating personnel safety.

As per TCO requirements and in conformance with state regulations in HSE, this project ensures the
following engineering solutions and administrative measures to provide required safety and risks prevention
for employees’ health:

¢ Only qualified personnel, after tool box meeting and with required access to work are admitted for
the work execution;

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

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

11.5 Noise and Vibration

Physical factors that affect a human being are noise and vibration.

As per GOST 12.1.012-83 Occupational safety standard system (OSSS) “Vibration safety. General Safety
Requirements” and GOST 12.1.003-83 OSSS “Noise. General Safety Requirements”, to limit the adverse
effect of noise and vibration, as the forms of physical impact that are impossible to adapt to, the following
activities are provided:

e Personnel is provided with noise reducing PPE;
e Vibration assessment is to be performed at work places during actual performance of operation or
typical process.
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12.0 CODES AND STANDARDS

12.1 RoK and International Standards

Document No | Title | Rev. | Date
General
Procedure Development, Coordination, Approval
SN RoK 1.02-03-2011 and Scope of Design Documentation for the 2015
Construction of Buildings
Construction Operations. Construction
SN RoK 1.03-00-2011 Arrangement for Plants, Buildings and Facilities 2016
SP RoK 1.03-106-2012 Occupa.tion'al safe_ty and accident
prevention in construction
Piping
SN RoK 3.05-103-2014 Technological Equipment and Technological Pipelines | 2014
SN RoK 4.02-05-2013 Boiler Installation 2013
SN RoK 4.02-05-2013 Design of Autonomous Sources of Heat Supply 2002
Civil
SN RoK 3.01-03-2011 General Plans of Plant Facilities
SP RoK 3.01-103-2012 General Plans of Plant Facilities
SP RK EN 1991:2002/2011 Loads and Impacts on structures
SP RoK 2.04-01-2017 Construction Climatology
SN RoK 5.01-02-2013 Building and structure base
SP RoK 5.01-102-2013 Building and structure base
SP RK EN 1993:2007/2011 Steel structures design
SP RK EN 1992:2004/2011 Reinforced Concrete Structures Design
GOST 25100-2011 Soils. Classification
GOST 27751-2014 Reliability of the constructions and the foundations
GOST 34028-2016 Reinforcing bars. f_or r_einforced concrete
structures. Specifications
GOST 10354-82 Polyethylene membrane. Technical specifications.
GOST 27772-2015 Rolled metal for steel structures
GOST 380-2005 Common quality carbon steel.
Reinforced and embedded welded items, weld joints
GOST 10922-2012 reinforcement and embedded items of reinforced
concrete structures
GOST 23279-2012 Welded reinforced mesh for reinforced concrete
structures and products
Technical Regulations. Order General rules of Fire Safety
of the Minister of the Internal
affairs RoK Ne 439
Mechanical Properties of Fasteners Made of Carbon
Steel and Alloy Steel. Part 1
GOST IS0 898-1-2014 Bolts, screws )e/md studs with specified property
classes course and fine pitch threads.
GOST 22356-77 High strength_t?oltg and nuts and washers.
General specifications
GOST 7798-70 Hexago_n bolts, product grade B. Construction and
dimensions
Electrical
PUE RoK 2015 RoK Electrical Installation Code 2015
SP RoK 4.04-17-2019 Electric devices 2019
Instrument
GOST 24.104-85 Information technolggy. Automated control 01/01/1987
system. General requirements.
GOST 14254-96 Protection levels provided by the shells (IP code).
(IEC 529-89) 01/01/1997
PUE RoK 2015 RoK Electrical Installation Code 2015y.
GOST 30852.10-2002 :Explos.ion—proof eIectricaI .equlipment. Part 11. 15/02/2014
ntrinsically safe electrical circuit.
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Document No Title Rev. | Date
GOST IEC 60079-1-2011 Equipment with explosion  protection  type 0101/2018
Flameproof enclosures® d
Explosive gas environments. Part 29-2. Gas Detectors
ST RoK MEK 60079-29-2-2011 | - Selection, installation, use and maintenance of 29.11.2012
combustible gas and oxygen detectors.
GN RoK # 1.02.011-94 Maximum pgrmlssﬂ?le concentra.tlon (MPC) of harmful 29/07/2004
substances in the air of the working area
SNiP RoK 2.02-05-2009 Fire safety of buildings and structures 01/10/2015
RoK PPBS- 10-98 RoK Fire Safety Rules 06/04/1998
Technical Regulations General requirements to fire safety
Regulation Government of Latest
the RoK No. 14
(I;’(ILB_S;;ZQS (PO-112-PK- RoK Fire Safety Rules for oil production facilities 06/02/1995
SP RoK 4.02-03-2012 Automation Systems 01.07.2015
SP RoK 2.02-02-2012 Fire automation of buildings and structures 01/07/2015
SP RoK 2.02-05-2015 De_s_lgn of Fire safety systems on Tengizchevroil 01.07.2015
facilities (TCQO)

SP RoK 4.02-105-2013 Boiler units 01.07.2015
SN RoK 4.02-12-2002 Norms of process design for small-scale heating 17.01.2003
boilers on gaseous and liquid fuels

RD 34.03.351-93 Explosion safety rules when using fuel oil in boilers Latest
ANSI B16.36 Orifice flanges Latest
API RP 1130 Automation control of pipelines Latest
Measurement of technological parameters and Latest
API RP 551 instrumentation for this
API RP 552 Transportation systems Latest
API RP 554 Instrumentation and control for technological process Latest
Electromagnetic Compatibility (EHR). Part 6-4. General Latest
EN 61000 standards.
IEC 60529 The shells protection level (IP) Latest
Specification and guidance for application of general Latest
ISA'S 18.1 purpose detectors
ISA S 5.1 Legend and Identification of instrumentations Latest
ISO 5167 Measurement of fluid flow with differential devices Latest
CH_PK 2.02-11-2002 Norms of building equipment, premises and 25.10.2012
structures with automatic fire alarm systems,
automatic fire extinguishing installations and fire
alarm
CT PK M3K 60079-29-2-2011 Explosive gas environments 29.11.2011
TS-gas 86 requirements Installation requirements for alarms and gas 30.04.1986
detectors
RDS RoK 1.03-05-2011 Commissioning of industrial facilities process 01.05.2015
equipment
HVAC and Gas Supply
RD 34.03.351-93 Explosion safety rules when using fuel oil in boilers Latest
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Document No Title Rev. | Date
System of design documents for construction
GOST 21.606-95 Rules for execution of working documentation of heat
mechancal, solutions of boiler rooms
GOST 10617-83 Heating boilers with heating capacity from 0.10 to 3.15
MW. General specifications.
GOST 23172-78 Steam and hot-water stationary boilers. Terms and
definitions
Occupational safety standards system. Steam and hot-
GOST 24569-81 water boilers.
Marking
GOST 25720-83 Heat water boilers. Terms and definitions
GOST 30735-2001 Heating boilers with heating capacity from 0.1 to 4,0
MW. General specifications.
GOST 33009.1-2014 Gas-fired central heating boilers. Part 1. Technical
(EN 15502-1:2012) requirements and test methods
Gas-fired central heating boilers. Type C boilers of
GOST 33011-2014 (EN nominal heat input exceeding 70 kW, but not 01.11.16
15420:2010) exceeding 1000 Kw. Classification, requirements, test
methods and marking
SN RoK 4.02-05-2013 Combustion boiler systems of heating generation 02.05.2013
Engineering design requirements of small heating
SN RoK 4.02-12-2002 boilers 05.08.2015
jn gas and liquid fuel fire protection requirements
SP RoK 4.02-105-2013 Combustion Boiler Systems Of Heating Generation
Marine machines, mechanisms, steam boilers, vessels,
GOST 22161-76* apparatuses.
Norms and rules of hydraulic and air testings
GOST 24570-81 'Sr:::ehtr{i (\)I:J\;:S lj)lir’ esrtrr](;i?; and hot-water boilers.
(ST SEV 1711-79) q
Instructional guidelines for ultrasonic quality control of
welds of steam and water boilers, steam pipelines, hot 13.08.12
water and pressure vessels
SN RoK 4.01-02-2013 Indoor Plumbing Systems
MSN 4.02-03-2004 Thermal Insulation Of Equipment And Pipelines
GOST 16037-80 Welded joints in steel pipelines. Main types, design
elements and dimensions
MSN 4.03-01-2003 Gas-distributing systems
SN RoK 4.03-01-2011 Gas-distributing systems
2.2 TCO Specifications
Document No | Title | Rev. | Date
General
A-ST-2005 Galvanizing 2
A-ST-2008 Basic Engineering Design Data 1
SID-SU-5106-TCO Safety In Designs Oe
CPM-SU-5244-TCO Preservation of new equipment during transportation 1
and storage
A-ST-2024 Specification for Boiler Passport 1
A-ST-2040 Material/equipment certification philosophy 0
V-ST-2002 Specification for packaged equipment 2
Piping
PIM-DU-5138-TCO | Piping Design | 3 |
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Document No Title Rev. Date
PIM-DU-5093-TCO Process Unit and Offsite Layout 0
PIM-DU-5153-TCO Design of Pipe Supports 1
PIM-SU-2505-TCO Carbon Steel Piping Fabrication 1
PIM-SU-5112-TCO Piping Material Line Classes 4
SID-SU-5106-TCO Safety in Design 2
L-ST-2014 Piping Tie-ins 2
L-ST-2033 Site Piping Material Traceability 1
L-ST-2056 Detailed Piping Line Class Specifications 3
L-ST-6069 Pipe Support Details - Shoes 1
L-ST-6070 P!pe Support Details — Anchors, Guides and Vertical 1

Pipe Supports
W-8T-2025 Process Plant Piping, Welding PWHT and NDT 1
COM-SU-4743-TCO External Coatings uo1
COM-SU-5191-TCO Coatings Systems 3E
Civil
CIV-DU-5009-TCO Structural design criteria 2
CIV-DU-5240-TCO Civil Design Criteria uo2
Q-ST-2019 Philosophy for Foundation Design 2
CIV-SU-850-TCO Plain and reinforced concrete 3E
CIV-SU-985-TCO Cementious Grout 1
CIV-SU-581-TCO Site Preparation, Excavation and Backfill 1
COM-SU-5191-TCO Coating systems 3E
COM-SU-4743-TCO External coatings uo4
M-ST-2023 Structural steelwork supplied with mechanical 0
packages
CIV-SU-398-TCO Fabrication of structural and miscellaneous steel uo4
CIV-SU-6001-TCO Design of Buildings uo2
CIV-SU-4782-TCO Onshore Lifting Services 2
COM-PU-4738-TCO Internal Coatings 0
Design and installation of passive fireproofing for
FPM-DU-5091-TCO hydrocarbon pool fires in onshore processing 1
facilities
M-ST-6002 Welding symbols 0
M-ST-6005-02 Standard handrail details sht 2 of 2 0
Q-ST-6003-01 Anchor bolts details — Sheet 1 1
IRM-SU-1381-TCO Thermal insulation for hot lines, vessels and 2
exchangers
IRM-SU-2634-TCO Thermal insulation for cold lines vessels, and 0
exchangers
IRM-SU-3865-TCO Thermal insulation for hot storage tanks 1
Flexible removable insulation covers. Exception to
IRM-SU-4197-TCO PIP INSR1000, 2015 !
NCM-DU-5096-TCO Design for onshore noise control 0
O-ST-2011 TCO safety in design checklist 1
Electrical
ELC-DU-5135-TCO General Electrical Design for Onshore Facilities 3
ELC-SU-597-TCO Low-Voltage Distribution Board 2
ELC-SU-1675-TCO Installation of Electrical Facilities 2E
ELC-SU-2469-TCO DC Insulation Testing of Electrical Equipment 1
ELC-SU-3551-TCO 300-Volt Instrumentation tray cable 3
ELC-SU-4377-TCO List of Standard Electrical Items 1
ELC-SU-4744-TCO Electrical Systems Checkout and Commissioning 0
ELC-SU-6032-TCO IEC. High Voltage Switchgear and Motor Control 2
Equipment
ELC-SU-6030-TCO IEC Power and Control Cables up to 36kV 3
ELC-SU-5179-TCO Power System Protection Relaying 1
P-ST-2060 Electrical Single Line Diagrams 2
P-ST-2064 Electrical Power System Design Basis 1
0O-ST-2012 Principles of classification of dangerous zones 2
SI-118 Safe Work Performance in TCO Electrical Units and
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Safeguard Zones of Power Lines

PAK-SU-17.01-TCO IEC Small Motors (Up to 350kW and 750V) 0

ELC-SU-5178-TCO IEC Small Motors (Up to 350kW and 750V) 3

P-ST-6068 Ground Boss 0

P-ST-5083 Electrical Statutory Regulations, Codes and 0
Standards

P-ST-6001-01 Installation Notes 2

P-ST-6001-02 Installation Notes 2

P-ST-6002-01 Legend and General Notes 0

P-ST-6002-02 Legend and General Notes 0

P-ST-6003 Grounding & Lightning Protection Philosophy 1

Plant Layouts

Grounding Philosophy

P-ST-6004 Cables and Control Systems 1
P-ST-6011 Power Cable Core Identification 0
P-ST-6012-01 Junction box type and arrangement 0
P-ST-6012-02 Junction box type and arrangement 0
P-ST-6012-03 Junction box type and arrangement 0
P-ST-6014 Cable and Core Marking 1
P-ST-6057 Grounding of Ladder Rack 0
P-ST-6060 Ground Bar Floor Mounted 0
P-ST-6070 Ground Bar Internal Wall Mounted 0
P-ST-2035 Specification for electrical design 1
P-ST-2037 sgcelgfg;astlon for electrical equipment in mechanical 3
P-ST-2040 Specification for low voltage induction motors 1
P-ST-2046 ggfgglgarlitéc;n for electrical cable, cable glands and 1
P-ST-5009 Eggmigrggsitm?g;ds. Installation Details. Detail of 0
Instrument
015-000-ITM-SPE-TCO- Instrument numbering and coding Co03

000-00002-02

015-0000-ITM-SPE-TCO-

000-00002-05 Instrument numbering and coding. Tables with codes Co4

FRS-DU-5267-TCO Emergency Isolation and Depressuring Valves 1
FPM-DU-1501-TCO Fire and Gas Detector Location Requirements 0
ICM-DU-5076-TCO Pressure Measurement Criteria 2E
ICM-DU-5080-TCO Temperature Measurement Criteria 3E
ICM-DU-5253-TCO P!plng and Instrurr_1ent D|a_gram§, Process Flow 2
Diagrams and Material Selection Diagrams
ICM-DU-6003-TCO Instrument implementation basis 3
ICM-DU-6025-TCO Safety instrumented systems 1
ICM-DU-6036-TCO Fire and Gas Systems 2
ICM-PU-5139-TCO !nstallahon, |_nspect|on, testing, and commissioning of 1
instrumentation
ICM-SU-1348-TCO Instrument Control Panels 2E
ELC-SU-3551-TCO 300-Volt Instrumentation tray cable 3
ICM-SU-1107-TCO Programmable Logic Controller 1
ICM-SU-4929-TCO Instrumentation for packaged equipment 1E
0O-ST-2009 Emergency shutdown and depressurization 2
ELC-SU-1675-TCO Installation of Electrical Facilities 2
J-ST-6184 Label Details Instrument Tag Label 0
ICM-DU-5083-TCO Level Instruments 0
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ICM-DU-11.02.-TCO Design of Flow Instrument system 0
ICM-DU-5140-TCO Flow measurement 0
J-ST-6179 Instrument Grounding 0
J-ST-6187 Engineering standards. Cable and core marking 2
A-ST-2037 Instrument Passport. 0
FRS-DU-5082-TCO High Integrity protective systems 1
ICM-DU-5265-TCO HMI Graphic standard 2
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ATTACHMENT A - PROJECT DOCUMENTATION

Doc No | Title Rev. Date
Piping
091-4800-BBB-PID- Piping and Instrumentation Diagram uo2
20001-01 Piping Layout
091-4800-LLL-GAD- Site Plan uo2
20001-01 Boiler House for Mud Plant. Destruct
091-4800-LLL-LST- List / Register uo2
20001-01 General Data
Equipment General Arrangement uo2
0-4800-L-5951 Boiler House for Mud Plant
Site Plan uo2
0-4800-L-5952 New Boiler House
Equipment Cross Section uo2
0-4800-L-5953 Section B, C, D
Piping General Arrangement uo2
0-4800-L-5954 Boiler House for Mud Plant
0-4800-L-5955 Equment Cross Section uo2
Section A
0-4800-L-5956 Equment Cross Section uo2
Section E
0-4800-L-5961 Plpln_g_Ma_terlaI Take Off uo2
Specification
0-4800-L-5964 Equment Details uo2
Details
0-4800-L-5974 List / Register uo1
General Data
0-4800-L-5975 List / Register uo1
General Data
Piping General Arrangement uo1
0-4800-L-5976 Boiler Room. The Plan of the Internal Gas
Pipeline
Civil
091-4800-RRR-LST- General data. General layout KO1
20001-01
0-4800-S-5165 Site plan. New boiler house uo1
0-4800-R-5140 Building general arrangement. New boiler house uo1
0-4800-R-5141 Architectural details. New boiler house uo1
0-4800-M-5420 Structural steelwork layout. Floor and roof steel uo1
framing
0-4800-M-5421 Structural steelwork details. Steel platform uo1
0-4800-M-5422 Structural steelwork details. Details. uo2
0-4800-M-5441 Structural steelwork layout. Mast installation uo1
0-4800-Q-5282 Foundation layout. Boiler house foundations uo1
0-4800-Q-5283 RC details foundations. Boiler house uo1
foundations
0-4800-Q-5284 RC details foundations. Chimney foundation uo1
091-4800-QQQ-LAY- Foundation layout. F1, F2 foundations K01
20007-01
091-4800-MMM-LAY- Structural concrete layout. Manhole M1 K01
20025-01
091-4800-MMM-LAY- Structural concrete layout. Manhole M1 details K01
20026-01
091-4800-MMM-DET- RC details structural. Manhole M1. K01
20002-01 Reinforcement
Electrical
0-4800-P-6117 Cable Racking Layout uo2 14/07/21
0-4800-P-6116 Cable Schedule uo1 14/07/21
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0-4800-P-6152 Grounding Layout uo1 14/07/21
091-4800-PPP-LAY- Grounding Layout uo1 14/07/21
20016-01

091-4800-PPP-DSL- Single Line Diagram uo1 14/07/21
20001-01

091-4800-PPP-DSL- Single Line Diagram uo1 14/07/21
20001-02

0-4800-P-6098 Single Line Diagram uo1 14/07/21
0-4800-P-6056 Power, Lighting & Grounding Layout uo1 14/07/21
0-4800-P-MTO-10036 | Material List uo1 14/07/21

Instrument

091-4800-JJJ-10S-

20001-01 Instrument Input/Output Schedule K01 21/07/21
gggbﬁg?dJJ'lND' Instrument Index K01 21/07/21
0-4800-J-6411 Instrument Cable Schedule uo3 15/07/21
gggbﬁ?g?_JJJ_LAY_ Inst Location & Cable routing layout uo2 15/07/21
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