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1 BBEOEHUE
1.1 Yensb

B HacTosux TeXHMYECKHX TpeOOBaHMSIX PACCMATPUBAIOTCS MHUHHMAJbHBIE TEXHUUYECKUE
TpeOOBaHUSI K MPOECKTHUPOBAHUIO, U3TOTOBJICHUIO, UCHBITAHUSAM M IOCTABKE KOMIUIEKTHON OJIHO
tpanchopmaropuoit  moxcranimu  (KTIT) 10/0,4 kB ¢ 3ammTol, BBHIIOJHEHHOHW Ha
MUKPOIIPOIIECCOPHBIX  yCTPOWCTBAX, C pa3MemieHHueM e€ dJIeKTPOOoOOpyHAOBaHUs, BKIOYASL
anmnaparypy 3allUThl, YIIPaBICHUS U KOHTPOJS B MOJYJBHBIX 3JaHUSIX, OJOK - OOKcax, MOJHOU
3aBOJICKOM TOoTOBHOCTU. HacTosimue TexHuYeckne TpeOOBaHUS Pa3paOOTaHbBI I M3TOTOBJICHUS
KTTI 6e3 moamopa Bo3ayxa.

B cBoem TenmepHoMm mpemnokeHuu IlocTaBuMK A0MHKEH MPEACTaBUThH OOOCHOBAHHBIC
JAaHHBIE C EJIbIO OIICHKU 000PYI0BaHMS B COOTBETCTBUU C TPEOOBAHUSAMHU IIPOEKTA U OOLIYI0 CYMMY
3arpaT. B 3TOM cnyyae HE0OXOIMMO paccMaTpUBaTh KalHWTAIbHBIC 3aTpaThl HA 00OPYIOBAaHHE,
3aTpaThl Ha 3aM4acTd, TPeOOBaHUS K KOMMYHHKAIIUSIM, SKCILTyaTallMOHHbBIE PACXO/IbI.

Bmecte ¢ kommepueckum mnpensiokeHueM [locTaBmIMK OMKEH MPEACTaBUTH MOJIHBIC
TEXHUYECKHE JaHHble Ha O00OpyAOBaHHE, KOTOPOE [OJKHO OTBEYaThb BCEM TpPEOOBAHUSIM,
MIPUBEJICHHBIM B JaHHOM JOKyMeHTe. Te TpeOoBaHHUs, KOTOPbIE HE MOTYT OBITh BBIIIOJTHEHBI WIH
3aMEHEHBI aJIbTePHATUBHBIMH, MTOJIJIEKAT COTIACOBAHUIO C 3aKa3UHKOM.

[ToJTHBI KOMITJIEKT TEXHUYECKOW JOKYMEHTAIIMH Ha TIOCTaBsieMoe 000pya0BaHUE JTOKEH
OBITH cornacoBaH ¢ 3aka3zuukoM U AO “T'unpoBocTokHEPTH 1a HaYana U3rOTOBICHUS.

1.2 CokpaweHus

B 1aHHOM JOKyMEHTE MCIIOJIB3YIOTCS CIIEAYIOIINE COKPALCHUS:

— KTII - xommuiekTHast TpancopMaTopHast MoACTAHIIHUS.

— PYBH - pacnpeaenutenbHOe yCTPOMCTBO BBICOKOTO HAIIPSYKEHUS.
— PYHH - pactipenenurenbHOe yCTPOMCTBO HU3LIETO HAIIPSIKEHHUS.
— ABP - aBTrOMaTndeckuii BBOJ pe3epna.

— I'3HI - rnaBHad 3a3eMIIIONIAs IIMHA.

— 3MUII - 3amacHble U3IeTUs IpUIaraeMele.

— JIP - nTuHEWHBIN pa3beIUHUTEND.

— OIIH - orpaHn4MTEINb IEPEHANPSIKECHUI.

— IIC - noxapHasi CUTHaJIM3aLusl.

— CH - coOCcTBEHHBIE HYXbI.

— HICH - mka¢ cOOCTBEHHBIX HYX]I.

— IIITY - maHens NPOTHUBOIIOKAPHBIX YCTPOUCTB

— MIIKOII - mpu6op NprueMHO-KOHTPOJIbHBIA OXpaHHO-TIOKAapHBIH.

2 OB bEM NOCTABKHU

O6beM MocTaBKU KOMIUIEKTHOM TpaHchopMaTopHOi noAcTanuuu Ha Hanpsikerue 10/0,4 kB
B OJIOYHO — MOJYJIFHOM 3JIaHHM JIOJDKEH COOTBETCTBOBAThH JIAHHBIM TEXHHYECKHUM TPEOOBAHUIM U
cxeMe anekTpudeckoit ogaommHeitHoi Ha KTI1-250/10/0,4 kB, npuBenenHoi Ha yeptexkax K-PD-
18-0012-04-22-67E-2078, K-PD-18-0012-04-22-67E-2079 (cM. mnpunoxxenue b) u BKIouaTh
CIIEIyIOIIIee:

— PacnpenenurensHoe ycTpoiicTBO Bhicokoro Hanpsbkenus (PYBH);

— TpancpopmaTop MacnoHaNOJIHEHHbI repMeTHyHbld 0e3 pacmmpurens (TMI) nHa
HOoMHHANBHOE Hamnpspkenue 10/0,4 kB;

— IlIxads! pacnpenenurenbHoro ycrpoiictsa Huzkoro Hanpsbkenus (PYHH) ¢ anmaparypoit
YIPaBIEHUS U 3alLUTHI;

— Iur coberBennbix Hyxa KTII (LLICH);
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— CuctemMa HCKYCCTBEHHOIO OCBelleHHUs (pabodee, 5BaKyallUOHHOE, PEMOHTHOE U
HapyXHOE) C IPUMECHEHHEM CBETOIMO/IHBIX CBETUIHHUKOB;

— Ilanens npotuBonoxapHbeix ycrpoicts (1Y),

— Pama st BeIKaTKH TpaHcdopmaTopa;

— Cucremy 3J€KTPUUECKOr0 OTOIICHHSI OJI0OYHO-MOJIYJIBHOTO 3J1aHHS;

— BenTuagimio 37aHu;

— IlokapHble 1aTYMKH U anIapaTypy OMOBELIECHHUS JIFOJIEH O MOXKapE;

— CrneunanibHble TPUOOPHI, THCTPYMEHTAJIbHBIE CPEACTBA U O0OPYIOBAHME JJII MOHTAXA,
MyCKO-HAJIAJOYHBIX Pa0OT U TEXHUYECKOTO 00CITYKUBAHUS,

— 3UII (B 4aCTHOCTH 3alUTHBIC CPEJICTBA, PEMOHTHBIN KOMIUIEKT JJisi TpaHchopMaTopa,
ABTOMATUYECKUE BBIKJIIOUATENH — MO ABE €IMHUIIBI KAKJOT0 MPUMEHIEMOIr0 TUIIOpa3Mepa);

— OmmHOBKa 1 KaOesbHas MPOAYKIHUS B TIpeAeIax MOIYIbHOTO 3/1aHuUs;

— Okxkpacka, KOHCEepBalLlMs U YIIAaKOBKA;

— JlectHunpl ¥ TUIOIIANKM JJIS  BBIKATKM TpaHcpopmaTopa B PEMOHT U BXoja
obciyxuBatomiero nepconana. KTII yctanaBnuBaercs Ha otMeTke 1,5 M 0T ypoBHS 3eMIIH;

— JIMCTBI TEXHWYECKUX JaHHBIX Ha NpPHUMEHsieMOe COOCTBEHHOE OOOpyJOBaHUE U
o0opyoBaHue CyONOCTaBIIUKOB;

— PykoBopcTBO mO Hamaake ©  OOCIHYXHBAaHHIO COOCTBEHHOTO OOOpYIOBaHUS U
000pyoBaHus U anmnapaTypsl CyOIOCTaBIIUKOB;

— TexHuueckoe omnucaHue UM MHCTPYKIMM IO MOHTaXy, HajaJKe U BBOJY B JEWUCTBUE
KOMILIEKTHOU TpaHchopmaTtopHoi noacraniuu 10/0,4 kB;

— OOmas MHCTPYKUHUS MO TEXHUYECKON IKCIUTyaTallil KOMIUIEKTHOW TpaHchOpMaTOpHOI
noacranmuu 10/0,4 xB;

— JlokyMeHTbI, HEOOXOAMMbIE MpU OOCITY)KMBAHUHM U DKCIUTyaTallUM KOMIUIEKTHOM
tpancopmaroproit nojactaniuu KTII u BcmomoraTenbHbIX yCTPOUCTB:

a) oOmas OJHOJMHEHHAsl JJIEKTpUYECKass CXeMa TIJIaBHBIX COEJIMHEHUH MOJCTaHLIUU

10/0,4 xB;

0) OHOJIMHEWHBIE MIEKTPUUECKUE CXEMBI TJIABHBIX COCTMHEHUM MIKa(oB (MaHenen);

B) JIEKTPUUYECKHE CXEMbl BTOPUYHBIX COSAMHEHUI;

I') MOHT@)XHbIE JJIEKTPUYECKHUE CXEMbl BHYTPEHHUX CcoeIuHeHuil mkadoB (maHenei), c

yYKa3aHUEM KJIEMM BTOPUYHBIX LENeH JJis BHEIIHUX TPUCOEIUHEHHUI;

J1) MOHTQ)KHbIE JJIEKTPUYECKUE CXEMbl MEX OJOYHBIX COEAMHEHHH M MeX MIKapHBIX

COEIMHEHUH, C YKa3aHUEM KJIEMM BTOPHYHBIX LENEH /71 BHEIHUX PUCOEINHEHU;

€) MOHTA)KHBIE 3JIEKTPUUECKHUE CXEMbI BHEIIHUX COEAMHEHUH CHIIOBBIX TpaHC()OpPMATOpOB,

mmtoB 0,4 kB, muta coOOCTBEHHBIX HYXK U MaHEIH EHTPATbHON CUTHAIN3AIINY;

) Ipyrue HeoOX0JUMbIE MPU IKCIUTyaTallud KOHCTPYKTUBHBIE CXEMBI U UEPTEKH, BXOAIINE

B COCTaB KOMIUIEKTHOM MocTaBKU TpaHchopmaTopHoii noactanuuu 10/0,4 xB;

3) manHble 00 00bemax padot Ha [IIMP u ITHP.

ITocraBmuk npexycmatpuaet LLIMP u ITHP snexktpooGopynoBanus.

Jlj1s TpaHCTIOPTUPOBKHU BBIKIIIOUaTeneil Mmaccoit 6osee 30 KT B pEMOHTHYIO 30HY B KOMIUIEKT
noctaBku KTII nomkHa OBITH BKITIOYEHA TEIEKKA.

[TocTaBuink HeceT OTBETCTBEHHOCTH 3a BCe 000pY/10BaHUE, BKJIIOYas, HO HE OTPaHUYNBAsACH,
IOPUTOJHOCTBIO K YCIOBUSIM JKCIUIyaTallM M COOTBETCTBUIO OOOPYAOBAaHHS BCEM YyKa3aHHBIM
HOPMAaTHUBHBIM aKTaM, MpaBUjaM M IOCTAHOBJIECHUSM (eAepalbHbIX M PErHOHAIbHBIX OPraHOB
BJIACTH.

[locTaBmiMKk TakX e HECeT OTBETCTBEHHOCTh 3a IIPEJOCTaBIEHUE BCEX HEOOXOIMMBIX
paspelnieHuii 1 cepTu(UKaToB, BKJIIOYasi BCe CYyOCHCTEMBI U CyOMOCTaBIIMKOB, HEOOXOUMBIX IS
MMIIOpTa U UCII0NIb30BaHUs B pecniyonuke KazaxcraH.

3aBOA-U3rOTOBUTENb METATIOKOHCTPYKLUN B CPOK He OoJyiee Helenu Mocie 3aKIIoueHHs
JIOTOBOpa Ha MOCTaBKy C 3aKa3uWKOM 00s3aH MpeAOCTaBUTh MPOEKTHOM OpraHU3aluy 3aJaHhe Ha
IPOEKTHPOBaHUE (PYHIaMEHTOB.
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3amaHue T0KHO BKIIIOYATh B CeO:

— Cxemy onupaHus OJOYHO-MOMYJIBHOTO 3JaHHMS, TUIOMIAIOK U JISCTHUI] Ha (DYHIaMEHTHI
(KOJIMYECTBO TOYCK ONMHMPAHUS, HX TPUBSI3KA);

— Bua xperuienus 6109HO-MOAYIBHOTO 30aHMsI K GyHIaMEHTaM (aHKEPHBIE OOJIThI, CBAPHOE
COCIMHEHHUE K 3aKJIaJIHBIM JCTAISAM M T.I1.); B ClIy4ae OOJITOBOIO COCAMHECHHS - JHAMETP OOJTOB U
OTBEpPCTUH TOJ OOJTHI, CXeMa PACIOJIOKEHUSI OTBEPCTHH, TpeOyemasl UTMHA BBICTYIAIOINIEH YacTh
00JITOB, MaTepHaIl OOJITOB;

— BenuunHa Harpy3ok (BEpTHUKAIbHBIX W TOPU3OHTAIBHBIX) OT 3JIaHUs, IUIOMIAJIOK U
JICCTHHII, TIEPEIAIONIMXCs Ha GYHIAMEHTBI B TOYKAX KPEIUICHUS.

3 OCHOBHBbIE NPOEKTHbIE TPEBOBAHUA

3.1 NMpuopumemHocmb

[Topsimok MPUOPUTETHOCTU TOJKEH OBITh, KAK 3TO YKAa3bIBAETCS HUXKE!

— JlaHHBIE TEXHUYECKHUE TPECOOBAHMS;

— CxemMa anektpuueckas ognoiaunernas KTII;

— IIpoMblIlIEHHBIE HOPMBI M CTAHJAPTHI, YIIOMSIHYThIE B JAHHOM JOKYMEHTE.

B cinywyae koHuukTa MEXKAYy TEXHUYECKUMH TPEeOOBAHUSIMH, TEXHHUYECKUMHU JAHHBIMU U
00BeMOM paboT WM YepTeX aMH, WIIK OTCYTCTBUS YETKOTO OMPEIENICHUs MPUMEHUMOCTH JTFOOBIX
TEXHUYECKUX TPeOOBaHMI WM cTaHaapTa, [{0cTaBIINK JOKEH MOJIYIUTh ITUCEMEHHOE PA3hbSICHECHHE
OT 3aKka3yuKa.

YTBepxkaeHNE 3aKa3uMKOM YepTeKel TeXHWYecKux TpeboBanuii [locraBmivka HU B KOeM
ciyyae He pazpemraer oTkiaoHeHus i [locraBiuka, copepxammecs: B 3TOM JOKYMEHTE, €CIIU 3TU
OTKJIOHCHHSI HE JIOBEJCHBI /0 CBEACHHS 3aKa3uuka W HE TMOJYyYEeHO IMUCbMEHHOE COTJIAIlICHHE
3aka3unka

3.2 TpeboeaHusi K HOpMamueHol OKyMeHmauyuu

[TocraBmiuk nomkeH pa3paboTaTh, U3TOTOBUTH, MCIBITATh U MOCTaBUTh O0OpYyIOBaHUE B
COOTBETCTBUM C TpeOOBaHMEM IOCIEAHUX M3laHui pecnyOnauku Kazaxcran u MexayHapoaHbIX
HOpM, IpaBWJ, CTAHJIAPTOB M HHCTPYKIUI, NEpeYeHb KOTOPBIX YKa3aH B NPUIIOKEHUH A, WU
IpPEeBBIIATh 3TH TPeOOBAHUS.

Heo0Oxon1uMo npuMeHSTh MOCIEIHIO BEPCUIO0 HOPM, MPAaBUI U CTaHAApPTOB.

ITocTaBmuK HE NOHKEH OTPaHUYNBATHCS JaHHBIM IIEPEYHEM HOPMATUBHBIX JOKYMEHTOB.

[TocTaBuink HECeT OTBETCTBEHHOCTH 3a BCE 000PyI0BaHUE, BKIIIOYasi, HO HE OTPAHUYUBASChH
HOPUTOJHOCTBIO K YCJIOBUSIM O3KCIUTyaTalliM M COOTBETCTBUEM OOOPYZOBaHUS BCEM YKa3aHHBIM
HOPMAaTUBHBIM aKTaM, MpaBUJaM U IOCTAHOBJICHUSIM (elepalbHbIX M PErHOHAIbHBIX OPIaHOB
BIIACTH.

[locTaBmiMK TakX e HECeT OTBETCTBEHHOCTh 3a IIPEJOCTAaBIEHUE BCEX HEOOXOIMMBIX
paspenieHuid U cepTUPUKATOB, BKIOYas Bce cyocuctembl U CyOmMOCTaBIIMKOB, HEOOXOAUMBIX JIJISt
UMIIOPTa ¥ UCIIONIb30BaHUA B pecnyonuke Kazaxcras.

B o6s3annocth IlocTaBmmka Takke BXOAMT IOJIyd€HHE HEOOXOTUMBIX CepTU(UKATOB
I'occrannapra, I'ocanepronansopa, I'ocnoxkHanzopa, ['occansnuaemHanzopa, ['ocroprexnanzopa,
KaK Ha COOCTBEHHOE M3/e/iie, TaK U Ha KOMIUIeKTyrouue u3aenus ot CyOrnocTaBIIMKOB, €CIIU 3TO
TpebyeTcs 3akoHamMu pecryonanku Kazaxcras.

Hckmouenne kakux-m100 TpeOOBaHU HOPMATUBHBIX JOKYMEHTOB HJIM OTKJIOHEHUE OT HUX
JIOJDKHO OBITH TOYHO OroBOpeHO IIOCTaBIIMKOM B NMHUCBMEHHOM YBEIOMJICHWH, HAlpaBlIIeMOM
3aka34yMKy nepes Bbliauel 3aka3a Ha MOCTABKY.

Ilocne nomyuenus IlocTaBmIMKOM 3aka3a Ha IOCTaBKy OT 3aka3uMKa HW3MEHEHUs U
OTKJIOHEHHS, HEOOXOAUMBbIE JUIsl COOMIOACHUS TPeOOBaHUN HAa3BaHHBIX HOPMATHBHO-TEXHUYECKHX
JIOKYMEHTOB, NpOU3BOAATCs 3a cueT [locTaBimuka.
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B npemnoxennu TlocTaBIIMK JODKEH MPOAEMOHCTPUPOBATh MOKYMATENIO MPOILIBIA OIBIT
U3IroTOBJICHHUSA aAaHAJIOTUYHOI'O O60py,ZIOBaHI/ISI U CBOHM ONBIT IIO MpeaoCTaBJICHUIO HeO6XOI[I/IMBIX
JIOKYMEHTOB B Ha/I30pHBIC Opranbl pecrnyosnku Kazaxcran ajst yTBep)KICHHUS, €CIIH 3TO TpeOyeTcs
3aKoHaMH pecryonukn Kazaxcras.

3.3 TpeboeaHusi no cmaHOapmu3auyuu u yHugukayuu

Homenknatypa mnpUMeHS€MbIX MaTepHaloB, KOMIUIEKTYIOIIUX H3JENUN JOJDKHA OBITh
MUHHUMAJIbHOM, HO YJIOBJIETBOPSTH TPEOOBAHUSIM JAHHOTO 33J]aHUS U JIEUCTBYIOIIUM HOPMATUBHBIM
nokyMmeHTaM pecryonuku Kazaxcran.

[TocTtaBka ONBITHBIX O0pa3lOB WM OOOPYAOBAaHUS C HE MOATBEPXKIECHHBIMH CPOKOM
rapaHTUPOBAaHHON U GecriepeOONHOI cITyKObI HE T0IyCKAaeTCs.

OnHOTHUITHBIC U3AETHS U UX COCTaBHBIE YACTU JOJDKHBI OBITh B3aMMO3aMEHSIEMBI.

DnexTpoobopynoBaHue U anmnaparypa HUGPOBBIX MUKPOIPOLECCOPHBIX YCTPOICTB 3alUTHI
¥ CHUTHAJIM3AI[UU JIOJDKHBI OBITH BBITIOJHEHBI MPEHMYIIECTBEHHO Ha 0a3ze yHH(PHUIMPOBAHHBIX
KOHCTPYKTUBHO U (DYHKIIMOHAJIBHO OJHOTUITHBIX MOTYJICH.

3.4 O6bwue ceedeHusi o palioHe cmpoumesibcmea

KnumaTtndeckue ycnoBusi pailOHa CTPOUTENBCTBA MO JaHHBIM METEOCTAHIMH «ATBIpay»
CIICAYIOIINE:

— abcosroTHAs MUHMMAaNbHas TeMiiepatypa — munyc 38°C (mo CIT PK 2.04-01-2017);

— a0CoJIIOTHBINA MakcUMyM — Iutoc 44°C;

— KIuMarndeckuii paiion (moapaiion) — VI (mo CIT PK 2.04-01-2017)»;

— TeMIleparypa Bo3ayxa HauboJiee XOJ0IHOM MATHIHEBKH o0ecrieueHHOCThI0 0.98 - MuHYyC
27°C (mo CIT PK 2.04-01-2017);

— TeMIleparypa Bo3Jyxa HauboJsee X0JIOAHOHN MATHIHEBKH obecrnieueHHOCThI0 0.92 — MuHYyC
25°C (mo CIT PK 2.04-01-2017);

— TeMIleparypa Bo3AyXxa HaubOosee XOJNOAHBIX CYTOK obecrneuyeHHocThio 0.98 —
munyc 31°C (mo CIT PK 2.04-01-2017);

— 30Ha BiaxHoctH — 3 (cyxas) (mpunoxkenue 1, CH PK 2.04-04-2013 «CtpoutenpHast
TEIIOTEXHHUKA);

— cHeroBo#i paiion — I (mo CHull 2.01.07-85%);

— PpacueTHbI Bec cHeroBoro mokposa — 0,5 kI1a (mo CHull 2.01.07-85%);
BeTpoBoii paiion — III (mo CHull 2.01.07-85%);

— HOpMaTHBHOE 3HaueHue BeTpoBoro aasienus — 0,40 kI1a (mo CHull 2.01.07-85%);

— rononeansrii paiton — Il (mo CHwull 2.01.07-85*). Tommuua cTeHKH rojoyiena S5 MM
(tabmuna 11 CHull 2.01.07-85);

— cootBerctBuu CII PK 2.03-30-2017 ceiicmuuHOoCcTh Tepputopun 1o kapte OC3-2475 — 5
Oamno, o kapre OC3-22475 - 6 6annos.

3.5 O6bwue mpeboeaHusi K KOMMNJIEKMHOU mpaHcgopMamopHoU
nodcmaHyuu 10/0.4 kB

3.5.1 OcHOBHbIe NnapameTpbl

OcHOBHBIE TapaMeTpbl KOMIUIEKTHOH TpaHCPOPMATOPHON TMOACTAHIIMN TPUBEACHB B
Tabymue 1.
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Tab6auna 1 - OcHoOBHbIE MapaMeTPbl KOMILJIEKTHOH TPAaHCHOPMATOPHOM NMOACTAHIIMH.

HaumenoBanue nmapamerpa

3HaueHue nmapaMmerpa

MoOIHOCTh CHIIOBOTO
TpanchopmaTtopa, KBA

250

Uwrcio cuoBbIX TpaHCHOPMATOPOB

OJIVH

Tun cunosoro Tpancdopmaropa

Macnsublit 2Heprod3¢HeKTHBHBII

I'pynna coennuenuss 0OMOTOK
TpaHchopmaTopa

A/Yn-11

Crioco0 BBINOIHEHUS HEUTPAIU
TpanchopmaTopa Ha ctopone HH

TN

HomunaneHoe HanpsikeHHE Ha
CTOpPOHE BbICIIEr0 HanpsokeHus BH,
kB

10

Haubonpiiee pabovee HanpsiKeHNE
Ha CTOPOHE BBICIIETO HATIPSKEHUS
BH, kB

12

HomunaneHoe HanpsikeHHE Ha
CTOpOHE HU3KOro HanpspkeHus HH,
kB

0,4

Tok TEpMUYECKOM CTOMKOCTH HA
crtopone BH (B Teuenue Ic.), kKA

20

ToK 37E€KTPOIMHAMUYECKOMN
cToiikocTy Ha cropoHe BH, kA

o1

Pox Toka

[lepemenHbIlN TpexazHbIii

ctoiikoctu Ha cropoHe HH, kA

YacroTa nepeMeHHOro Toka, I'n 50
HoMuHanbHbIH TOK COOpHBIX IKH, A 630
0e3 aBapuiHBIX BBOJIOB

ToOK TepMHUYECKON CTOMKOCTH Ha 10
ctopone HH (B Teuenne 1c.), kKA

TOK 271€KTPOIMHAMUYECKOMN o5

Hannuue u3onsuuu mvH B
pacIpeeNUTeIbHOM yCTPOUCTBE

JlomKHBI COOTBETCTBOBATH TpeboBaHuto m.4.4

co ctopousl HH (PYHH)

Brimonnenue BBICOKOBOJILTHOTO Kabenem, BHU3
BBOJIA

Bremonaenne BeiBogoB 13 PYHH Kabenem, BHU3
Crioco0 ycTaHOBKH BBOJHOTO CraunoHapHo
ABTOMATHYECKOTO BEIKJIFOUATEIS

Crioco6 ycTaHOBKHM aBTOMATHYECKUX CranumoHapHo
BBIKJIIOUATEIEH OTXOASIINX JIUHUN

Crnioco0 o0cimyKHBaHUs OpHOCTOpPOHHEE

JlocTyn Kk npubopam ynpasJeHUs

C ¢dbpoHTanbHON CTOPOHBI
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HanmenoBanue mapamerpa 3HaveHHe MmapaMerpa
Kinmatuueckoe ucnosHeHue u Kareropus 3, ucnonnenue ¥

KaTeropusi pa3MemeHust mo
I'OCT 15150 -69

Crenens 3amuTtsl o0omouek PYHH He menee IP31
o 'OCT 14254-96

3.5.2 TpeboBaHUA K HAAEXHOCTHU

OCHOBHBIMH I1OKa3aTeNsIMU HaAEKHOCTH PabOThl 00OPYAOBAaHMS Ha MOJICTAHLMU JIOJIKHbI
OBITH:

— 0e30TKa3HOCTb — CBOMCTBO 000py10BaHUs HENPEPHIBHO COXPAHITh PaOOTOCIIOCOOHOCTD B
TE€YEHHE HEKOTOPOr0 BPEMEHU WIJIM HEKOTOPOW HapabOTKH;

— PEMOHTONIPUTOAHOCTh — CBOMCTBO 00OpYIOBaHMS, 3aK/IIOUAIOIIEECss B CIIOCOOHOCTH K
IPEYNPEXICHUIO0 U OOHAPYKEHUIO IPUYNH BO3SHUKHOBEHUS OTKA30B, IOBPEXKICHUN U YCTPAHEHUIO
UX MOCJEICTBUM MyTEM NMPOBEJCHNUS PEMOHTOB M TEXHUYECKOT0 00CTYKUBAHHUS.

Cpennsis HapaObOTKa Ha OTKa3 TUMA "Mponyck aBapuu' nowkHa 0eiTh HE MeHee 100000 u.

Ilon oTka3oM Tuna "Hmpomyck aBapuy' NOHMMAIOT HEHUCIIPABHOCTbH, 3aKIHOYAIOIIYIOCS B
OTCYTCTBUM JIIOOOM K3 KOMaHJ]| YIpPAaBJIEHUS aBapUMHBIM OCTAaHOBOM Ha BBIXOJI€ NPU HAIUYUHU
1r000T0 U3 aBapUMHBIX CUTHAJIOB HA BXO/1aX.

[Tox oTka30M QYHKIIUY YIpaBJICHUS IOHUMAETCS HEBBIIa4a MPEyCMOTPEHHOM aIrOpUuTMOM
yIpaBJIeHUs] KOMaHAbl UM (OPMUPOBAHUE JIOKHOIO YIIPABISAIOLIETO BO3ACHCTBUS.

[Ton oTKa30M (QYHKIIMHU PETYITMPOBAHUS TIOHUMACTCS HAPYIICHHUE MTOIICPKAHUS ITAPAMETPOB.

Cpennsis HapaOOTKa Ha OTKa3 [0 KaHATy KOHTPOJIS TEXHOJOTHYECKUX [TapaMeTpOB HE MEHEe
25000 u.

CpenHee BpeMs BOCCTAHOBJICHMS PabOTOCIIOCOOHOTO COCTOSIHHS C MOMOIIbIO H3JEIUN U3
cocraBa 3UII nomxHO OBITH He Oosiee onHOrO 4daca (0e3 ydyera BpEMEHM JOCTAaBKM OTKAa3aBIIMX
AJIEMEHTOB H T.11.).

ITocTaBImIKK qOMKEH B cocTaBe KoMIUIeKTHOH noactanuy 10/0,4 kB mocTaBuUTh 0MHOYHBIN
3UII u npemnoxuth [lokynaremto nomnonuutensHbld UL, KOTOPBIN MOXKET OBITH MOCTaBIEH IO
oTIIenbHOMY oroBopy ¢ [lokynarenem.

PernameHntHple paboThl OyayT MNPOU3BOJAUTHCA OOCITYKUBAIOIIMM IE€PCOHAIOM, B
COOTBETCTBUU C TPEOOBAHUSAMU IKCIUTYaTAlIMOHHOM TOKYMEHTAlUU U JIEHCTBYIOIIMMU HOPMaMH.

KopoTkoe 3aMbplkaHue MM OOpBIB CHUJIOBOM IlemM, LEeNeil ympaBieHus, aBTOMAaTHKH,
CUTHAJIM3allMd U KOHTPOJIS, OTKAa3 MCIOJHUTENIbHBIX MEXaHU3MOB M LI€Tel CBA3€H ¢ BHEIIHUMU
CUCTEMAMM HE JOJDKHBI NIPUBOIUTH K IIOTEPE 3JIEKTPONUTAHMS OCHOBHBIX TEXHOJIOIMUECKHUX
00BEKTOB, HE CBA3aHHBIX C UCIIOJB30BaHUEM OTKA3aBIIEr0 YCTPOICTBA.

JIro00#1 ONMHOYHBIM OTKa3 B ammaparype MOJICHUCTEMbl HE JOJDKEH MPHUBOAMTH K
MOCIIEACTBHSIM, MTPEBBIIAIOLINM I10 TSHKECTH IEPEX0/]] CUCTEMBI B pEXKHM aBapUHHOTO OCTaHOBA.

3.5.3 TpeboBaHMA no 6e3onacHOCTU

ITocTaBImKK 0JKEH NMPETyCMOTPETh BCe HEOOX0IUMOeE Ui obecrieueHus BceX TpeOoBaHUM
JENCTBYIONMX HOPM MO 0€30MacCHOCTH, MPOTUBOIIOKAPHOM 3aIIUTE U CAHUTAPUU MPU SKCILTyaTallun
U 00CITY’)XKMBAaHUU TOCTABISIEMOT0 000OpPYIOBaHHMS KOMIUIEKTHOM TpaHCHOPMATOPHOH MOJCTaHLIUU
10/0,4 xB.

ITpu 3TOM HoKHA OBITH OOecnieueHa 0€30MacHOCTb VIS AKHU3HHU U 310pOBbsI JIIOJEH, KaK Mpu
HOpMaJIbHON paboTe 3JIeKTPOOOOPYI0BaHMS, TAK U MPU OTKa3aX TEXHUUYECKUX CPE/ICTB, BXOJAIINX B
MOCTaBKy KOMIUIeKTHOM noactanuuu 10/0,4 xB.
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DnekTpooOopya0oBaHNE KOMIUIEKTHON TpaHchopmaropHoi noacranuuu 10/0,4 kB momkHO
COOTBETCTBOBATh TpeOoBaHUsM «lIpaBui ycTpoiicTBa 3JIEKTpOYCTaHOBOK», U «IIpaBui TexHU4eCcKon
9KCILTyaTalluu AJIEKTPOYCTAHOBOK MOTPeOUTENEe», a TaKKe COOTBETCTBYIOLIUX TOCYIapCTBEHHBIX
cTaHgapToB pecnyonuku KasaxcTan u Apyrux HOPMaTHBHBIX JOKYMEHTOB 110 0€30MacHOCTH.

3amuTHOE 3a3eMJICHHE, BCEX JJIEMEHTOB, TaK M BCEH KOMILUIEKTHOM TpaHcpopMaTopHOH
noncranimu 10/0,4 kB, 1MOKHO OBITh BBIIOJHEHO B COOTBETCTBUM C TpPeOOBaHUSMU
I'OCT 12.2.007.0-75, TOCT 12.1.030-81.

Co cropoHBl TOAKIIOUEHHUS BHEMHUX cBszed 10 kB m0mKHBI OBITH MPELYCMOTpPEHBI
CTallIOHAPHBIE 323EMJISIOIUE HOXKH.

CunoBoe obopynoBanue Ha mojactannuu 10/0,4 kB 10/KHO OBITH MPUHATO TaKUM, YTOOBI
npoTrekaomuii Tok mo uensM 10 kB He oka3piBan BPEAHOIO 3JEKTPOMArHUTHOTO BIMSIHHUS Ha
00CTyXKUBAIOLINI IEPCOHAJ, OKPYKAIOLIYIO CPEY U AJIEKTPOHHYIO alIaparypy.

3.5.4 TpeboBaHusa K MmaTepuanam, npeacraBnsemblie lNocTaBwWUKOM

Marepuansl, npexacraBisemble llocTaBIMKOM, JOKHBI BKIOYATh BCHO HMH(OpMaIuio
JIOCTaTOYHYIO JUIsl OLEHKM OOOpYyJOBaHHUS [0 CPaBHEHUIO C CYMMAapHBIM pPECYpCcOM
IPOM3BOJICTBEHHBIX PACXO/0B.

B 5TOM OTHOIIEHNH KanUTaJIbHBIE 3aTPAThl HA 000PYI0BaHNE, CTOUMOCTH 3aIT9aCTe, a TAKIKE
CTOMMOCTh YCTAHOBKH, TEXHHYECKOIO OOCITY)KMBAaHUS, HAJEKHOCTH M MW3JEPKKU BCIEICTBUE
IIPOCTOSI MOTYT pacCMaTpPUBATHCA KaK YaCTh OLIEHKH.

[locTaBmMK AOMKEH NpPEACTaBUTh B IOJHOM OObEeME TEXHUYECKUE JaHHbIE Ha CBOE
CTaHJapTHOE 00OPYAOBaHUE, a TAK)KE 000PYAOBAHHE U alllapaTypy CyOrmoCTaBIIMKOB.

be3zonacHocTh, pab0OTOCIIOCOOHOCTh, YJOOCTBO MCIIOJIB30BaHMS, HAJEKHOCTh U YA00CTBO
TEXHUYECKOTO 00CTyXKHBaHHUS 000pyJOBAHUS UMEIOT EPBOCTEIICHHYIO Ba)KHOCTb.

IlocTaBmMK [JODKEH YIEIUTh 0C000€ BHUMAaHUE 3TUM (aKTOpaM U MPelOoCTaBUTh
cleylollMe JaHHbIE Ha Bce 000PY0BaHUE B IIpeieaxX CBOEH MOCTaBKU:

— rpaduK TEKYIIEro peMOHTA;

— MHTEpBaJ MEX/y OllEepalsIMU 110 YXOIy 3a 000pyJOBaHUEM;

— 3alIaHupoBaHHas paboTa;

— OLIEHKa CPOKOB BBIMOJIHEHUSI pabOThI U PO(eCCHOHATbHBIX HABBIKOB;

— OLIEHKA CTETICHH UCII0JIb30BaHNUs 3aII4acTe B TEYEHUE JaHHOTO NIEPUO/a;

— (QaxTuyeckue NaHHbIE 3a NPOLUIBIM Mepuoa o cpeaHed HapaOOTKe Ha OTKa3 IJIaBHBIX
U3JeNuil KOMIUIEKTHOM TpaHCc(hOpMaTOpHOM MOJICTAHIINY;

— cpeaHsist HapaboTKa Ha OTKa3 /10 KallUTaJIbHOTO PEMOHTA;

— TIpolLenypy KOHTPOJIS Ka4eCTBA HA IPEANPUITHH U3TOTOBUTEIS.

[TocTaBmIMK JOJIKEH TAaK)Ke ONpEeAeNUTh Haubosiee BayKHbIE JETaH, BIUAIOIINE Ha OOIIYIO
HaJIe’KHOCTb, U J1aTh JIIOObIE PEKOMEHJAllMH, MAKCUMAaJIbHO YBEIMUYUBAIOIINE pab0TOCIOCOOHOCTD U
YMEHbILAIOIIUE SKCIUTyaTallMOHHBIE PACXO/IbI.

ITocTaBmuMK OMKEH rapaHTHPOBATh, YTO MOCTaBIsieMas KOMIUIEKTHas TpaHchopMaTopHas
MOJICTAaHIMS TOAXOAUT JIJISl HENpPEepPhIBHOW OHKCIUTyaTalluM B TeueHUe 25 JeT B YCIOBHUAX
OKpY’KaloIIel cpeibl, ONMCAHHON B MyHKTE 3.4 TaHHOTO TOKYMEHTA.

4 KOHCTPYKTUBHbLIE TPEBOBAHUA

4.1. Obwue mpebosaHus

KoHcTpykTuBHBIE pemenns, ucnosb3dyemsle npu n3rorosinenun KTII u yctanaBiuBaemas B
KTII anmapatypa, JODKHBI — COOTBETCTBOBaTh  JAelcTByromMM  IIpaBuiam  ycTpoiicTBa
AJIEKTPOYCTAHOBOK, CTAHAAPTAM U HOPMAaTHBaM.

Br100op MpoBOIHUKOB, IKH, alllapaToB, IPUOOPOB U KOHCTPYKIMN JTOJKEH MPOU3BOAUTHCS
KaK M0 HOPMaJbHBIM YCIOBHUSM PabOTHI (COOTBETCTBHE paboueMy HAMpPSKEHUIO U TOKY, KJIaccy
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TOYHOCTH W T.Il.), TaK M IO YCIOBUSAM pabOThl MPH KOPOTKOM 3aMbIKaHUM (TE€pMUYECKUE U
JMHAMAYECKHE BO3ACHCTBHS, KOMMYTAIlMOHHAS CLIOCOOHOCTB ).

OnexkTpooOopyAoBaHHE, TOKOBEIYIIME YacTH, KpeIUICHUS OTpaKICHHs, HeCcyllue
KOHCTPYKLUH, U30JISLMOHHBIE U IPYTHE PACCTOSIHUS TOJIKHBI ObITh BHIOPAHBI U YCTAHOBJIEHBI TAKUM
00pa3zoM, 4TOOBI:

— BbI3bIBAEMbIE HOPMAJIBHBIMU YCIIOBHSIMH PaOOTBl IJIEKTPOYCTAHOBKH YCWIIHS, HAarpeB
JJIEKTPUYECKas Iyra UM WHbIE COMYTCTBYIOLIUE paboTe siBJIeHUs (MCKpEeHHe, BHIOPOC ra30B U T.II.)
HE MOIVIM NPUYMHUTH Bpel OOCIYXHUBAIOLIEMY IEPCOHANy, a TaK € MPUBECTH K MOBPEKICHUIO
000py/10BaHUsl U BOSHUKHOBEHHUIO KOPOTKOTO 3aMBIKaHHS WJTU 3aMbIKAaHUS HA 3eMITIO;

— MpHU HapyLIEHUH HOPMAJBHBIX YCIOBHU pabOTHI 3JEKTPOYCTAaHOBKM ObUIa obecreueHa
HeoOXoauMast JJOKaJIM3aIus MOBPEXKACHUH, 00yCITIOBICHHBIX AeiicTBueM K3;

— IpHU CHATOM HANpsHKEHUM C KaKOH-IIMOO LenH, OTHOCAIIMECSs K HeW anmaparsl,
TOKOBEAYIIME YacTH M KOHCTPYKIMH MOIJIM TOABEpraTbcsi 0O€30MacHOMY TEXHUYECKOMY
00CTyKMBAaHUIO U PEMOHTY 0€3 HapylLlEHUsI HOpMaJIbHON pabOThI COCEHUX LIETIEH;

— Obia ob0ecrieueHa BO3MOXKHOCTH YIOOHOrO MOHTaxa, JIEMOHTaXa, pPEMOHTa H
TPAHCHOPTHPOBKH 000PYIOBAHUS U aIapaToB, 0€3 JOMOIHUTEIHFHOTO OTKIIOUEHUS ITOTPeOUTENeH;

— Obia o0ecredeHa BO3MOXKHOCTh —TEIUIOBU3MOHHOTO OCMOTPAa BCEX KOHTAKTHBIX
coenuHeHul 0e3 cHATus HanpsbkeHus ¢ stueek PYBH u PYHH.

KTII nomkHa MMETh YETKHE HAIMUCH, YKA3bIBAIOIINE HAa3HAYEHHE OTHEIbHBIX YCTPOICTB,
naHesel, ammapaTtoB. Haanmucu OJDKHBI BBINONHATBCS HA JIMIIEBOM cTOpoHEe ycTpomcrBa. C
00CTyXKMBAaEMBIX CTOPOH TMAHENH JOJDKHBI MMETh HAANUCH, YKA3bIBAIOIIUE MPHUCOSAMHEHUS, K
KOTOPBIM OTHOCHTCS I1AHEIIb, €€ HA3HAYEHUE, IIOPSAAKOBBI HOMED ITaHEIH B IIUTE, & YCTAHOBIICHHAS
Ha MaHeJsIX anmnaparypa J0bKHa UMETh HAJIIUCH WM MapKUPOBKY corylacHo cxeMaM. Ha nmpuBogax
KOMMYTallMOHHBIX ~ aMlapaToB JIOJDKHBI OBITh YETKO YKa3aHbl I[OJIOXKEHUS «BKIIOUEHOY,
«OTKJIFOYEHOY.

OTtHocsmecss K LEMsSIM Pa3IMyHOrO0 poja TOKa M pa3inuuHblXx HanpsbkeHui yactu KTII
JIOJKHBI OBITh BBIITOJHEHBI U pa3MeIleHbl TaK, YToOb! ObljIa o0ecreyeHa BO3MOKHOCTh UX YETKOTO
pacro3HaBaHUsl.

B3anmMHoe pacronoxkeHue (a3 M MONIOCOB B Mpejeiax BCEro YCTPOMCTBAa JOJDKHO OBITh,
OMHAKOBBIM. IIIMHBI, IPOBOJHUKH JTOJKHBI UMETh OKPAaCKy M MapKHpPOBKY, IPEAYCMOTPEHHYIO B
rnase 1.1. ITYD.

B kommiexkt mocraBku KTII nmomxen ObITh BritoueH pasbenunutens Ttuna PJIHI (B
KOMILJIEKTE ¢ IpUBOIOM). TpeOoBaHMs K pa3beIUHUTENIO:

— JIP moykeH ycTaHaBIMBATHCS Ha KOHIIEBOM aHKEPHOM OMOpE;

— npusoA JIP nomkeH ObITh 3alUIEH OT HECAHKIIMOHUPOBAHHOTO JI0CTYIA U aTMOC(HEPHBIX
OCaJKOB TMPOYHOM METAINIMYECKON KpBIIIKOW, 3amupaeMod Ha 3aMoOK. Tak e Ha NpPUBOJ
pa3beIMHUTEINS JJOJKEH JIOTIOJIHUTENFHO YCTaHABIIMBATHCS MEXaHNYECKUN OJI0K-3aMOK.

— Ha KOHCTPYKLUAX PA3bEAVNHUTENIEH YCTAHOBUTH F€PMETHUYHBIC KAPMAaHbI JUISl YCTAHOBKHU
JIACTIETYEPCKUX HAUMEHOBAHUI;

— KOHCTPYKTMBHOE€ HcnojgHeHue JIP [OKHO NO3BOJATH MOJABOAUTH  OIIMHOBKY
HerocpeacTBeHHO Ha JIP (6e3 ycTpoiicTBa JOMOIHUTENBHBIX TOPTAJIOB C OIIOPHBIMH U30JIATOPAMH).
OmuHOBKa HE JOJDKHA IIOABEPrarbCsl MEXAaHWMYECKHMM BO3ACHCTBUSM IIPU  KOMMYTAlMH
pa3beIUHUTEIIEM.

Bce cunossie TokoBenymue yactu 10 kB u 0,4 kB KTII nomkHBI OBIT, BBIMOTHEHBI ITUHAMUA
COOTBETCTBYIOLIEr0 ceueHus. ONMIMHOBKA TpaHcpopmaropa M IIMHBI BBojAa Ha sueiiku PYBH u
PYHH nomxHbI ObITH B TEPMOYCaI0YHON U30JISIINH.

PazpemHbIe coenMHEHNS, KaK HA TOKOBEIYLIMX YaCTAX, TAK U MPOYUX KPEIUICHUN JOJIKHBI
OBITH CHAOXKEHBI YCTPOMCTBAMU OT CAMOIPOU3BOIBLHOTO OTBUHUKMBAHHUS.

B Mecrax coequHEHUs TOKOBEIYLIMX YacTel 00s3aTeNbHO HAHECEHHE TOKOMPOBOIIEH
CMAa3KHU.
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B ommnoBke 10 1 0,4 kB 10/1kHO OBITE MUHUMAIBLHOE KOJTHYSCTBO OOJITOBBIX COSAUHEHUH U
OTBEPCTHUH, BCE OTBEPCTHS JOKHBI OBITH 3aIIOJTHEHBI y3JIaMU KPETUICHUH.

Koncrpykiuu KTTI 10mkHBI OBITh YCTOWMYMBBI K 3JIEKTPOMEXaHUYSCKUM IOJISIM, TIOMEXaM, a
TaK)XKe HE JIOJDKHBI CO3/1aBaTh 3aMKHYTBIX 3JIEKTPOMAarHUTHBIX KOHTYPOB.

Bce mmnonpoBoger 10 m 0,4 kB mo Bcelt nmnuHe AOMKHBI OBITH JOCTYIHBI IS
TEIUIOBU3MOHHOTO M BH3YaIbHOT'O 00CTIEIOBaHUS.

DNEeKTPOCHAOKEHHE CHCTEM TMPOTHUBOIIOKAPHOW 3alllUTHl M CHUCTEMBI 3BaKyal[MOHHOTO
ocBellleHus BbINOIHUTH OT nanenu [1I1Y ¢ ABP, nonydatomieit nuranue ot pas3ubeix BBogos PYHH.

[IpenycMoTpeTs mNOAKIIOYEHHE aBTOMaTH4Yeckux Bbikirouatened [IIY g0 BBOgHBIX
BeIKTIOUaTeneit PYHH.

[Tanens IIIIY npomkHa uWMETh OOKOBBIE CTEHKHM [UJII IPOTHBOIIOXKAPHOM  3aIUTHI,
YCTaHOBJICHHOM B Hel anmaparypsl. PacagHas 4acTh ITAHENIN JTOJDKHA MMEThb OKPAacKy B KpPacCHBIN
uBeT. ToNIMHA CTEHOK YCTaHABJIMBACTCS B KOHCTPYKTOPCKOM JOKYMEHTAIIMM M TEXHHYECKUX
YCJIOBHSIX Ha MMaHEI KOHKPETHBIX TUIIOB.

[Tnan pacnonoxenust odopynoBanusi B KTII cm. npunoxenue B.

4.2. TpeboeaHus Kk curnosomy mpaHcghopmamopy

Cunosoii Tpanchopmarop nomker coorserctBoBaTh ['OCT 11677-85, TOCT P 52719-2007.

B kadectBe cumoBoro TpaHchopMaTopa MPUMEHSTh  MACISHBIM  T€PMETHUYHBIH
sHeprocoeperaromnuii Tpanchopmartop tuna TMI'-250/10/0,4 kB.

[IpumensTh TpaHchopMaTOp C MOHUKEHHBIMH MOTEPSIMH XOJIOCTOTO XOAa U KOPOTKOTO
3aMbIKaHHMSL.

Cxema coeqriHeHUs 0OMOTOK TpaHchopmartopa - JI/Yr-11.

Tpancdopmartop 10KHBI HIMETh TaTYNK TEMIIEPATYPBI M YPOBHS Maca.

ITon cumoBoii TpaHchopMaTop [OKEH OBITh MPEAYCMOTPEH  MACIONPHEMHUK,
PacoJIOKEHHBIM B OCHOBaHUU (KOHCTPYKIMH) OJ0Ka TpaHcpopmaTropa, paCCUUTaHHBIM Ha IpUeM
100 % w™acna ycTaHOBJIEHHOro TpaHchopmaropa. KoHCTpykuus MacionpHeMHUKa JI0JKHA
o0ecrieynBaTh  T€PMETUYHOCTh  (MCKIIIOYUTH  TPOTEYKH  TPaHC(HOPMATOPHOTO  Macla).
MacnonpueMHUK J0JKEeH KOMIUIEKTOBAThCs ycTpoicTBOM (KpaH mapoBbiii u BPC) mis ciuBa
MacJa, pacroyIOKEHHBIM B yI00HOM 71t 00CTyKMBaHUSI MECTE.

[Ipenycmotpers uig TpaHchopMaTopa BBIKATHbIE KAaTKH C yIMOpaMH. YIOPBI JIOJKHBI
obecrieunBath (pUKcCaAlMI0O TpaHcpopMaropa B pabouyeM H TPAHCIOPTHOM  TOJIOKEHUH.
[Tpenycmorpers B coctaBe KTII ycrpoiictBa ans BblkaTa TpaHc(opmaTopa Ha IUIOMIAJKY
00CITy>)KMBaHUS.

4.3. TpeboeaHusi Kk PYBH

B PYBH npumenuts sueliky tuna KCO ¢ BeIxitouaTeneM Harpys3KkH.

Koucrpykuus saueiiku BH  nomkna oOecnednBath  BO3MOXHOCTH — BHU3YaJlbHOI'O
(TErIOBU3MOHHOT0) OCMOTPA 3JIEKTPOOOOPYAOBAHUS AUeeK 0€3 UX OTKIIOUEHHS U OTKPBITUS JBEpeit
saueek. Ha siuelike PYBH nomkHBI OBITH BBHIIOJHEHB! OJIOKHPOBKU MPOTHB OIIMOOYHBIX JAEHCTBUN
OIEPATUBHOI'O MIEPCOHAJIA IIPU IPOU3BOJCTBE IEPEKIIOYCHUN B 3JIEKTPOYCTAHOBKAX. bloknpoBKH
IIPUBOJAA BBIKIIIOYATENSl HArpy3KH, 3a3€MJIIIOLIErO HOXA, JBEped sA4eeKk M T.JO., JOJDKHBI
o0ecrieuynBaTbcss KOHCTPYKTUBHO, C MHUHUMAJIbHBIM TNPUMEHEHHEM «KIIFOY-MAapoK». Tumbl
OJIOKMPOBOK JTOJDKHBI COOTBeTCTBOBaTh TpeboBanusm ['OCT 12.2.007.0-75.

Ha nBepsix sueek PYBH mpenycMoTpeTh BO3MOXKHOCTH HaHECEHHUS OBICTPOCHEMHBIX
JTUCIIETYEPCKUX HaMMEHOBaHUN. B cocTaB MNOCTaBKM BKIIIOYUTH TaOJMYKU JTUCHETYEPCKUX
HalMeHOBaHUHU. JM3aifH, KOJIMYECTBO M MEpeyeHb TaOIMYeK JOJDKEH OBITh OTPa)XEH B MPOEKTHOM
JIOKYMEHTAIlMU/OMPOCHBIX JTUCTAX/TEXHUUECKUX TPEOOBAHUSX.

ArnmapaTsl pyOsIIero TUIa J0HKHbI yCTaHABIMBATHCS TaK, YTOOBI OHM HE MOTJIM 3aMKHYTh
LElb CAMONPOU3BOJIBHO, TIOJ JAEHCTBUEM CHIIBI TSKECTH. VX NOABM)KHBIE TOKOBEIYIME YACTH B
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OTKJIIOUEHHOM TIOJIOKCHHUH, KaK MPaBHUIIO, HE JIOJDKHBI ObITh 1o HanpsokeHueM. B staeiike KCO ¢
BBIKJIIOUATEJIEM Harpy3Kd MPEAyCMOTPETh YCTAHOBKY ChEMHOW JIHUAJIECKTPUUYECKON MEpPeropoKku
MEXy KOHTaKTaMU BBIKJIIOUATEIeH HArpy3Kd B OTKIIOYCHHOM IOJOXKEHHH Ui 0e30MacHOro
BBITIOJTHEHHSI PEMOHTHBIX pa0oT (MOIKIIOYEHUE KaOENbHOHM JIMHWHM, 3aMEHa MpEIOoXpaHHUTeNeH u
T.J.).

3aMKH BKIJIFOUEHHSI TPUBOJIOB IJIaBHBIX M 3a3€MJISIONIMX HOKEH KOMMYTAIlMOHHBIX aIllapaToB
KOHCTPYKTUBHO JIOJDKHBI OBITh pa3HbIMU. 3aMKH BKJIIOYEHMSI MPUBOJA 3a3€MIISIOIIUX HOXKEH
JIOJKHBI OBITh OKpAIIeHbl B KPACHBIH IBET.

B sueiike PYBH mnpeaycMoTpeTh OCBEIICHHE SYEEK ¢ BO3MOYKHOCTBIO 3aMEHBI Jiamm 0e3
BBIBOJIa B PEMOHT Y3114, ycTaHOBJIeHHOrO B Aueiike KCO.

B sueitke KCO mnpegycMoTpeTh CMOTPOBBIE OKHA. Pa3Mep OKOH JOJKEH MO3BOJIATH
OJIHO3HAYHO OMPEICTUTH MOJIOKEHUE KOMMYTAIIMOHHBIX alapaToB.

4.4, TpeboeaHusi K PYHH

[IuTanue onepaTMBHBIM TOKOM IepeMeHHBbIM HamnpspkeHueM 220 B gactotoit 50 ' nenei
penelHON 3alUThl U YIPABJIEHUS BBIKIIOYATENCH KaX/10r0 IPUCOEINHEHUS CIEyeT OCYIIECTBIIATD
yepe3 OTJEeIbHbIE ABTOMATHYECKUE BBIKIIOYATENH.

B PYHH jnomxHbl OBITH YCTaHOBJEHBl YCTPOMCTBA 3alMTBHl OT HMITYJIbCHBIX
nepenanpsbkenuit OITH.

Illkaper PYHH nomwkHBl WMETh TaONHWYKy, COACPXAIIYIO CICAYIONINE JaHHBIC TI0
I'OCT 18620-86:

— yCIOBHOE 0003HaUYeHUE MKa(OB;

— HOMUHAJIbHBIC 3HAYCHHS BOKHEHIIUX MapaMeTpoB IKagoB (HANpsiKeHHe, TOK, 4acTOTa),
€CJIM OHH HE BXOJIST B YCIOBHOE 0003HAYCHHE ITKA(OB;

— J1aTy U3rOTOBJICHHUS;

— Maccy;

— crenenb 3amuThl - 10 TOCT 14254-96 (MDK 529-89);

Ha nBepsx sueexk PYHH mnpenycMoTpers BO3MOXKHOCTh HAHECEHMsI OBICTPOCHEMHBIX
JUCIIETYEPCKUX HAUMEHOBAHUM.

PYHH cocrouTt u3 naneneit BBoga, ABP u pactipenenenus.

Cxemy ABP peamuszoBate Ha MuKponpoueccopHslx pene. Cxema ABP  nomxna
pelycMaTpuBaTh BO3MOKHOCTh BOCCTAHOBJIEHHUSI HOPMAJILHOTO PEXXUMa, UMETh CUCTEMY KOHTPOJIS
napaMeTpoB HaNpsDKEHUs AMara3oH, oOpbIB (a3, aCUMMETpHs (C HalpsDKEHUEM cpabaTbIBaHUS He
BhImIe 0,55 UHOM 1 BO3MOXKHOCTBIO 33JIaHUs BpeMeHH 3arrycka 710 10 cek), UMeTh OT/IeTbHBIC KITFOUH
BBOa/BeIBOIa ABP.

ABP nomxnHa mpenycMarpuBaTh BO3MOXKHOCTH 3aJJaHHsI YCTaBOK BBIIEPKKU BPEMEHHU IS
BKITIOUEHUSI/OTKITFOUEHHS BBOJHBIX BhIKItouateneir PYHH.

COopkM 3a)KMMOB, BCIIOMOTATEJIbHbIE KOHTAKThl BBIKJIIOUATENEH U ammapaToB JOJIKHBI
YCTaHaBJIMBAThCS, a 3a3eMJISIOININE MPOBOJHMKM MOHTHPOBAThCA TaK, 4TOObl Obula oOecreveHa
JIOCTYITHOCTh U 0€301acHOCTh 00CTyXHUBaHUS COOPOK M anmmapaToB BTOPUYHBIX Lieriel 0e3 CHATUS
HaANPSDKEHUS C IEPBUYHBIX LIETIEH.

[IpoBoga BTOPUYHBIX COEAMHEHUN MOJKHBI OBITH YJIOXKEHBI C MOMOIIBIO HM30JUPYIOLINX
TpyOOK, KaHaJOB, 32)KUMOB WJIM B IUIACTUKOBBIX KOpOOax Tak, YTOObI M30€XaTh MEXaHUYECKOTrO
MOBPEXKIACHHUS.

[IuHBI ¥ cCOeIMHEHUS TOJIKHBI OBITh U3rOTOBIEHBI U3 Meu. CoeTMHeHNs IUH JO0JKHBI ObITh
BBIMIOJIHEHBl C MpPUMEHEHHEM OOJTOB, raek M a0 W3 MaTepualioB C BBICOKMMHU IpeaenaMu
pacTsKeHus, TMOKUe COeTUHEHUS He JIOMyCTUMBI.

B PYHH mnpenycMoTpeTp YCTaHOBKY COBPEMEHHBIX aBTOMATHYECKHX BBIKJIFOYATENIECH
CTallMOHAPHOI'O UCIIOJHEHMUS.

ABTOMaTHYECKHE BBIKJIFOUATENH JOJKHBI UMETh KOMOMHUPOBAaHHBIE 3aIIUTHI, KaK OT TOKOB
K3, Tak u oT neperpy3ku.

AO «TMIIPOBOBCTOKHE®Th» 14 KPD180012042267V2014 _1.docx



HE®TEIIPOBOAHAA CUCTEMA KTK TEXHUYECKME TPEBOBAHUS

K-PD-18-0012-04-22-67V-2014 PaGouwnit mpoexT
HIIC ATBIPAY

KoHcTpykTHBHOE HCTIOIHEHHE MKA(GOB OTXOISIINX JIMHUH TOJDKHO 00eCIeuynBaTh ya00CTBO
MO AKJIFOYCHUSI/OTKIIOUECHHS OTXOIAIINX KaOeei.

ABTOMAaTHYECKHE BBIKJIIFOYATENIM pacIiojarath Ha pPacCTOSHUM, YIOOHOM IJII MOHTaXa W
AKCIUTyaTalUH.

ABTOMAaTHYECKHE BBIKJIIOYATENIM pacliojaratb Ha pacCTOSHUU, YIOOHOM JJii MOHTaXa M
AKCIUTyaTalUH.

ABTOMaTHueckue BeIKIouaTenu B mkadgax PYHH momkHbl pacnonaraTbcsi BEpTUKAIBHO 1O
BeicoTe mmiKkada. IIlpm dSToM gOomKHA OO0ECTeunBaThCS B3aUMO3aMEHSEMOCTh OJHOTHUITHBIX
BBIKJIFOYATEJIEH B TFIOOOM OTCEKE.

[[IuHBI TOKHBI PAcIIoNaraThCsi B OTACIBHOM OTCEKE MIKa(OB, HCKIIIOYAst JOCTYII B APYTHE
OTCEKHU ¢ 000pYyIOBaHHUEM U arlapaTypoil.

[Ivner N u PE pacnionoxuts B HUKHER 4acTy ntaHesnei. [InHbl pa3sHECTH OTHOCUTENIBHO IPYyT
npyra o Beicote. [IIuny PE pa3zmecTuTs MakcumanbHO OIM3KO K (acaay maHese.

Koncrpykius mkadpoB ¢ orxomsamumu JmHusIMA PYHH BBIIONHSETCS B HMCIOJHEHUH,
MO3BOJISIIOIIEM MOHTHPOBATh M JEMOHTHPOBATh KaOCNbHBIC NPHCOSAUHEHUS O3 CHATHUSA
HaIPSKEHUs C COCETHUX (DUIEPOB.

[Ipenycmotrperh moda3Hyl0 CBETOBYIO CHUTHAIIM3AIMIO HAJIWYUS HANpsDKEHUs B mIkadax
PYHH.

Bo BBomubix mkadax PYHH pna KTII mpemycmorperb MHOTOGYHKIIMOHAJIbHBIC
MYJBTUMETPHI, HEe TPEOYIOIIHE MTOBEPOK.

B xopnyce PYHH pomxHO OBITH NOpPEeIyCMOTPEHO MECTO MJs pa3MEIICHHUs CXeM
aneKTpuuecKux npuHuunuaibabix PYHH u nepeuns aBToMaTHueCKUX BBIKIIFOYATEEH ¢ YKa3aHUEM
uX (pyHKIHOHAIBHOTO HA3HAYEHUS.

Bce aBepu u MOBOPOTHBIC MAHETW BHYTPH MIKAa()OB JOJDKHBI OBITH TOJIKIIOYCHBI K IIMHE
3a3eMJICHUST PaCIpeIeIMTEILHOTO MUTA MMOCPEICTBOM MHOTOXXKHIIBHOTO THOKOTO HM30JMPOBAHHOTO
MeHOTO TTpoBoja. [lonkimoueHne mpoBoja A0KHO OBITh YCTPOSHHOT'O TAKMM 00pa3oM, YTOOBI OHO
HE MElajg0 MHOTIOKPAaTHOMY OTKPBITUIO M 3aKPBITHIO JBEPU WIM ITOBOPOTHBIX IAHEIEH BHYTPH
mkada.

Ha nBepsx sueek PYHH mnpenycMoTpeTb BO3MOKHOCTH HaHECEHHsI OBICTPOCHEMHBIX
JIACTIETYEPCKUX HAUMEHOBAHHUIA.

4.5. WuHbI U WUHONPOBOOkI

IuHBI OTKHBI OBITH TPeX(ha3HBIMU U UMETh HOMHHAIIbHBIE TTapaMeTPhl, BBIIEPKUBAIOIIINE
BCE IMHAMUYECKHUE, TEPMUUECKHUE U JUDJIEKTPUUECKHUE HAIIPSHKEHUS TTO0 BCEH JUIMHE.

[ IuHbBI U COETUHEHNS JOKHBI OBITh U3TOTOBJIEHBI U3 XOJIOAHOTSAHYTOH 3JIEKTPOIU3HOM Men
C BBICOKOM MPOBOAUMOCTHI0. COeTMHEHNS IIUH JOJKHBI BHITIOTHATHCS ¢ IPUMEHEHHEM O0JITOB, Faek
U a0 U3 MaTepuasoB ¢ BBICOKMMHU MpeesaMH pacTsKeHUs, THOKUE COeIMHEHNS HE JIOMYCTUMBI.

[IuHbBI JOMKHBI UMETH IUIOMIAAb TOMEPEYHOT0 CEYEHUS ISl JJIUTENBHOTO IPOIMYCKAHUS TOKa
Harpy3KH.

[IluHa AOKHBI pacnojiaratbes B OTAEIBHOM OTCeKe MKadoB, UCKIIIOYas JOCTYN B JIpyrue
OTCEKHU C 000pyIOBaHUEM U aIllapaTypoi.

da3upoBKa IIKH, [[BETOBasi MApPKHUPOBKA, YCTAHOBKA M COEIMHEHHE JI0JIKHBI COOTBETCTBOBATh
tpeboBanusm [1YD. cenpmoe uzmganne 1999-2003 r.r., «[IpaBui 3KcruIyaTauu 3JIeKTPOYCTAHOBOK
noTpeduTenei» u IpyruM HOpMaMm U ImpaBuiiaM pecityonuku Kazaxcras.

4.6. TpeboeaHusl K cucmeme yyema 351eKmpo3aHepauu

VYyer 351eKTprYecKor SHEPTrUH BBITOIHUTH Ha BBoAax KTII.
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[IpuMeHUTh CYETUYMKH AJIEKTPOHHOTO THMa ¢ mHTepdeiicom RS485 u kimacca TOUHOCTH HE
Hke 0,5S ¢ BO3MOXKHOCTBIO Tepefaud JaHHBIX B aBTOMATHUYECKYIO CHCTeMY cOOpa JaHHBIX I10
pacxoy 3JIeKTPOIHEPTUH.

[ToaxroueHNE TOKOBBIX IIENel ydeTa BEITIOJHUTH Yepe3 HUCIBITATEILHYI0 KOPOOKY.

CueTynku MPUMEHHUTH ¢ 2-Ms ITudpoBeIMU HHTEpPeiicamu RS485.

Cpok U3roTOBIIEHHUS MPHUOOPOB ydeTa Ha MOMEHT IIOCTaBKHU JOJKEH OBITh He Oosiee 1 roxa.
MexnoBepouHbIi HHTEpBaI He MeHee 8 JieT. ['apaHTHitHBINA CpOK Ha MPUOOPHI ydeTa HE MEeHee 3-X
JeT.

Tpancdopmaropsl Toka Kj1acca TouHOCTH He Huxe 0,5S.

MexmoBepoUYHbIii HHTEpBAT HEe MeHee § 1eT. CpoK H3rOTOBIICHUS TPAaHC(HOPMATOPOB TOKA HA
MOMEHT MOCTaBKU He Oonee 1 roxa.

4.7. TpeboeaHusi K cO6CcMBeHHbIM HyX0aM

[Ixad coOCTBEHHBIX HYX]I BBITIOTHUTH OTACIBHBIM MIKA()OM.

[Tutanue mkada cOOCTBEHHBIX HYXJ OOECIEUUTh OT PA3HBIX BBOJOB Ha OOIIYIO CUCTEMY
muH PYHH. IlpenycMoTperh NOAKIIOYEHHE ABTOMATHYECKHMX BBIKJIKOYATENEH 10 BBOJHBIX
BbIKJItouareneii PYHH.

Cxema HICH momkHa obecrieunth OecniepeboitHoe mutanue snekrporpueMHukoB CH ot
pa3Hbix BBOJOB Ha oOuryto cucremy muH PYHH (ABP IICH na xonrtaktopax). IlpemycMoTpers
CUTHAJIBHYIO apMaTypy sl KOHTPOJsl Hanuuust HanpsbkeHust CH oT mepBoro u BTOporo BBOJIA.

B mikady co6CTBEeHHBIX HYX] IPEIyCMOTPETh YCTAaHOBKY MOHUKAIOIIETO TpaHchopmaropa.
PozeTkn 1t MONKIIIOUEHHS TIEPEHOCHOTO 3JIEKTPOOOOpPYAOBaHHS, HHCTPYMEHTa, MPHUOOPOB,
CBETUJILHUKOB JIOJKHBI UMETh HamnpsikeHue 12 B.

Poszetku 12 1 220 B 10mKHBI OBITH KOHCTPYKTUBHO Pa3HBIMH.

Pozetku ~220 B 10JKHBI NOJIKJIFOYATHCS Y€pe3 YCTPOUCTBA 3aIIUTHOTO OTKIIFOUEHHUS.

4.8. TpeboeaHus K oceew,eHuUro

BoeinonHuTh OcBelieHne 0JI0OYHO-MOJYJIBHOTO 3[JaHUSl C MOMOUIbI0 3HEprocOeperarumx
CBETOAMOAHBIX CBETUIILHUKOB MIPOMBIIIJIEHHOT'O 00pa3ia.

Tun CBETWJIIBHMKOB W pPOJX MPOBOAKU JOJDKHBI COOTBETCTBOBATH YCIIOBHSIM CpPEIBI,
Ha3HAYEHUIO U XapaKTepy MPOU3BOAUMBIX paboT. {0 KHBI OBITH 0OecTIedeHbl HOPMbI OCBEIIIEHHOCTH
B cootBercTtBuu ¢ CII 52.13330.2011, ynoOcTBO OOCIYyXMBaHHsSI OCBETUTEIBHOW YCTAHOBKU U
yIpaBJIEHUS.

brnouHo-MonynbHOE 3/aHME JOKHO OBITh O0OpYIOBAaHO CIEAYIOUIMMH CHCTEMaMU
JEKTPUYECKOTO OCBEILICHUS:

— pabouee OCBEIICHNUE;

— DBaKyallMOHHOE OCBEILEHHUE;

— PEMOHTHOE IEPEHOCHOE OCBEIICHUE;

— HapY>XHOE OCBEILECHHUE.

[IpenycMoTpeTh OCBelIeHHE B OTCEKE CHIJIOBOTO TpaHchopmaropa. MCKIOYMTH MOHTaX
ceTell OCBEILECHMS U OCBETUTEIBbHOM apMaTyphl HaX Tokonposogaiumu mrHaMu BH u HH, a tax ke
HaJl CUJIOBBIM TpaHC(HOPMATOPOM.

[Tutanue pabouero ocBelIeHUs NMPeaycMOTpeTh OT miKada cobctBeHHbIX HYx1 0,4 kB,
ABAKYallMOHHOTO ocBenieHuss — oT mnaHenu [IITY. DBakyallmOHHOE OCBEIICHUE BBIOJIHUTH
CBETHJIbHUKAMHM CO BCTPOCHHBIMH aKKYMYJISITOPHBIMU OaTapesMu.

JInsi HapyKHOTO OCBEUICHUsI NPUMEHUTh CBETOIHWOIHBIE CBETHIBHHUKH KIMMATHYECKOTO
UCTIOHEHUS Y | B 3alIUIIEHHOM HCIIOJIHEHUH U PACTIONIOKUTh HaJl KaXJI0U ABEPhIO (BOPOTaAMH).

HampsbkeHne nuTaHuss pEMOHTHOTO OCBelleHMs — 12 B mepeMeHHOro TOKa, uepes
MOHMXKAIOIINI 0e30MacHbIi pa3enuTenbHblil TpancopmaTop B cooTBeTcTBUU € [TYD.
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4.9. TpeboeaHusi K MONTHUE3aWUMeE

Monnuesanuty 3aanus KTII, B coorBercTtBun ¢ CO 153-34.21.122-2003 u P/ 34.21.122,
00ecreYnTh ©CTECTBEHHBIM MOJIHUEIPUEMHUKOM - CTQlbHOM KpPOBJIEH M  ©CTECTBEHHBIM
TOKOOTBOJIOM - CTJIBHBIM KapkacoM 3aaHust KTII. DiekTpudeckas HEMPepbIBHOCTh MEXAY Pa3HBIMH
Y4acTsSMHU JIOJDKHA OBITH 0OecrieueHa Ha JIOJITHH CPOK.

Pacrekanue Toka MOJTHUU B TPYHTE 00€CIIEUNTD 3a CUET COSAMHEHHUS CTATBHOM KOHCTPYKITUN
3nanus KTII ¢ 3a3eMisomumM yCcTponCTBOM.

4.10. TpeboeaHusi K 3a3eMsIeHUIO

[IpenycMOTpeTb OCHOBHBIE 3aIlMTHBIE MEPOMNPUATUS 1O TEXHHKE Oe30MacHOCTH:
ABTOMATUYECKOE OTKJIIOUEHUE IMUTAHUS; 3AIIUTHOE 3a3€MJICHUE U YPAaBHUBAaHUE NOTEHLUAIOB B
cooTrBeTcTBUU C TpeOoBanusmu I1YD, P/ 34.21.122 u CO 153-34.21.122-2003. CornacHo
tpeboBanusimu 1. 3.2.1.2 CO 153-34.21.122-2003 oOecrneunuTh HEMPEPHIBHYIO, HAISKHYIO,
JOJITOBEYHYIO JJEKTPUUECKYIO CBS3b MEXKIY METAUIMUYECKONH KpOBJIeH U METaTH4eCKOn
KOHCTpYKLUEH OJ0Ka.

B nmomenieHuu BBIMOIHUTH CUCTEMY ypaBHUBAHUS MOTEHIMANOB coriacHo riase 1.7 [TYD,
IPUCOEAMHEHHYI0 K TIi1aBHOW 3asemsssitomed mmHe (I'3LL). I'maBHas 3asemuisdromias IIuHA
BBITIOJIHSICTCS 3aBOJIOM-M3TOTOBHTENIEM OJIOKA M JIOJDKHA OTBe4YaTh TpeOoBanusm 1. 1.7.119, ITYD.

[Ipenycmotrpers cHapyxu Onoka MecTa Ui MOAKIIOYEHHS MPOBOJHUKOB 3aLIUTHOIO U
pabouero 3a3zeMieHHs, HEUTpald TpaHcPopMmaropa K BHEIIHEMY KOHTYPY 3a3eMJICHHS uepe3
00JTOBOE COEIMHEHUE C MPUMEHEHUEM MEp NMPOTUB OCIA0IEHMsI KOHTAaKTa. MecTa MOIKIIOYEHUS
0003HaYUTh CUMBOJIOM «3azemienue» (I1YD m.1.7.118).

CornacHo 1n.1.7.116 IIYD nns BBINONHEHUS U3MEPEHHUM CONPOTHBIICHUS 3a3€MIISIOILErO
ycTpoiicTBa B yA0OHOM MecTe€ [OJDKHA OBITh MpeaycMOTpeHa BO3MOXKHOCTh OTCOEIUHEHUS
3a3eMJISIFOIIIETO NPOBOJHUKA (KaK IMPaBUJIO, TAKUM MECTOM SBJIIETCS TJIaBHAs 3a3€MIISIFOIIAS ILIMHA).
OTtcoenuHeHNe 3a3eMIISIONIETO0 MPOBOJAHHUKA JOJHKHO OBITH BO3MOXHO TOJBKO MPH I[OMOIIA
MHCTPYMEHTA.

Jlnst GONTOBBIX COETUHEHUH JOJKHBI OBITh HMPEAYCMOTPEHBI MEpbl NMPOTUB OCIA0JIECHUS
KoHTakTa. CoelMHEHUs! JOJKHBI ObITh 3a4MILEHBl IO METAJUIMYECKOro OJiecKa, 3allUIIEeHbl OT
KOPpO3UH, TOCTYIIHBI 11 OCMOTPA.

[IpoBOAHMKM CHCTEMBl YypaBHUBaHUS MOTEHLUUAJIOB W CUCTEMBI JOIMOJHUTEIHHOIO
yYpaBHUBAHMs MOTEHLHAIOB B MeCTaX MX NPUCOEAMHEHHUS K CTOPOHHMM MPOBOJAIIMM YacTsAM
JIOJKHBI ObITh 0003HAYEHBI JKEITO-3€JEHBIMU 10JI0CAMU, BBIIIOJHEHHBIMU KPACKOW WM KJIEHKON
JIBYXLIBETHOM JIEHTOM.

Jlnst mpoxonoB NMpPOBOAHHUKOB 3azemiieHus 3a npenensl KTII B creHax mnpegycMoTpeTh
YCTaHOBKY IIPOXOJHBIX TUJIb3.

CBsi3p HyNEBOW TOYKHM OOMOTKHM TpaHCcpopMmaTopa ¢ KOHTYPOM 3aIIUTHOTO 3a3€MIIMTENS
JIOJDKHA OBITh oOecriedeHa 0e3 MOCpeTIHUX MPOBOAHMKOB (3AIUTHBIN 3a3eMIISIOIIMM MPOBOIHUK,
MeTasmokoHeTpykuus TII u 1.1.). 3a3emunrens HEUTpaiu AOKEH OBITh OKpAIIeH B YEPHBIH 1IBET.

4.11. TpeboeaHus K 35ileKmpoOMa2HUMHOU coemMecmumocmu

Bce ycranaBmuBaemoe B KTII BTOpHuYHOE 000pyHOBaHHE OMKHO OBITH HUCIBITAHO Ha
yCTOHYHMBOCTH K mmomexaM B cootBercTBUU ¢ 'OCT 51317-6.5-2006, CT PK 1150-2002 u CT PK
2.141-2008.

B wmecrax pasmemienust BropuyHoro obopynosanus B KTII gomkna ObiTh oOecnedeHa
3IIEKTPOMAarHUTHas 00OCTaHOBKA, IIPU KOTOPOH YPOBHH 3JIEKTPOMArHUTHBIX BO3JICHCTBUI BCeX BUOB
HE MPEBBIIIAIOT JOIMYCTUMbIE JJIs1 KaXKI0r0 KOHKPETHOTO YCTPOMCTBA 3HAUEHUS.
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[TocraBnsieMoe oOopynoBaHuE IOKHO (DYHKIHMOHHPOBATh, HE CO3/1aBas HEIOMYCTHUMbIE
DJICKTPOMATrHUTHBIC TOMEXH JIPYTMM KOMIIOHEHTaM OOOpYAOBaHUS H HE IOIBEPrasich
3JIEKTPOMArHUTHBIM BO3JIEHCTBUSAM OT JPYTHX UCTOYHHKOB.

4.12. TpeboeaHusi K 6710KUpOBKaM

J1o7KHBI OBITH BBITIOJIHEHBI CIEIYIOMINE OJIOKUPOBKU:

— OJIOKMPOBKA MEX/y BBIKJIIOUATENIEM HArpPy3KU U 3a3eMJISIOMIMMHU HOYKaMH BBIKITFOUATEIIs,
HE MO3BOJISIONIAs BKJIIOYATh BBIKJIIOUATEIb HArpy3KH IPH BKJIIOUEHHBIX 3a3€MIIIOIIMX HOXaxX U
BKJIIOUATh 3a3€MJISIOIME HOXHM IpU BKIIOYEHHOM BBIKJIIOYATENIE HAarpy3Kd, a Takke
oOecrieunBaroIias HEBO3MOXKHOCTh BKJIIOYATh 3a3€MJISIOLINE HOXKU IPH B3BEICHHOM IPHUBOJEC U
B3BOAUTH MPUBOJI TPU BKIFOUCHHBIX 3a3€MIIIOIINX HOXKAaX;

— OJIOKMpPOBKAa MEXIy 3a3eMJIIOIIMMU HOXAaMH BBIKJIIOYATEIs] HArpy3KH W BBOJIHBIM
BeIKITIOYaTeneM PYHH, nckimouaromias BO3MOKHOCTB ITOauu HanpsbkeHus ot mkagos PYHH uepes
TpaHcGOopMaTOp HA BHIKIIOYCHHBIC HOXKHU BBIKJIIOUATEINS HATPY3KH;

— OnoxupoBka Ha ABP, uckitouaromas napauieabHyo padoTy 000uX BBOJIOB.

brnokupoBouHbIe yCTpOiicTBa JOMKHBI COOTBeTCTBOBATH TpeboBanusim 'OCT 12.2.007-75 co
BCEMU MOCJIEIHUMHU U3MEHEHUSIMHU.

4.13. TpeboeaHusi K cu108bIM U KOHMPOJIbHbIM Kabensim

CunoBbie  KaOeNbHBIC JIMHUW  JIOJDKHBI  BBINOJIHATHCS —~ KaOCIsIMH € MEJIHBIMH
TOKOIIPOBOJSAIIMMY JKWJIAMH JUISI TPYIIIOBOM MPOKIAIKKA ¢ HU3KUM JBIMO- M Ta30BBIICIIEHUEM (C
unaekcoM «Hr(A)-LS») cormacno 'OCT 31565-2012.

BropuuHble 1enM JODKHBI  BBIIOJMHATHCS KOHTPOJBHBIMH Ka0elsiMH C METHBIMHU
TOKOIIPOBOISIIMMY JKWJIAMHU C SKPAaHUPOBAHUEM JUIS TPYIIIOBOM MPOKJIAIKU, C HU3KHM JIBIMO- H
ra3oBbleeHneM (¢ uHaeKcoM «HT(A)-LS») cormacno [OCT 31565-2012.

KaGenpHble JMHUU MPOTHBOIOKAPHBIX YCTPOMCTB JOJDKHBI BBIIOJIHATHCS OTHECTOMKHMHU
Ka0esIMI C METHBIMH TOKOTIPOBOISIIMMH JKUJIAMH TSI TPYIIIOBOW MPOKJIAIKU, C HU3KUM JBIMO- U
ra3oBbifeneHneM (¢ uaaekcom «Hr(A)-FRLS») cormacao T'OCT 31565-2012.

BHyTpeHHAS 351eKTponpoBoJiKa (3JIEKTPOOOOrpeB, OCBEUIEHHE U T.J.) NMPOKJIA/IbIBACTCS B
IUTACTUKOBBIX KaOenbHBIX KopoOax. CuiioBble Kabenu MPONOKUTh B CTAJbHBIX JIOTKaX U KOpoOax.
CrasibHBIE JTOTKH ¥ KOpoOa HEOOXOIMMO 3a3EMITUTh.

5 TPEBOBAHUA K CUCTEME NMOXXAPHOWN CUTHANU3ALUU

3nanue KTII nomxHO ObITH 00ecrieueHO CHCTEMON MOYKapHOW CUTHAIM3ALMU U OTIOBEIIEHUS
o noxape coryacHo Ilpukaza Munuctpa BHyTpeHHHUX Jen Pecny6nuku Kazaxcran ot 29 Hos0ps
2016 roma Ne 1111, CH PK 2.02-01-2014, CII PK 2.02-104-2014, CH PK 2.02-11-2002.

ABTOMaTHueCKas TMOKapHasi CUTHAIM3AIMS JTOJDKHA BKIIOUATh B Ce0s MPUOOp MPHUEMHO-
KOHTpOJIbHBIA OxpaHHO-ntokapHbld IIIIKOIIL, a Takke naT4MKyM aBTOMATHYECKOM WM PY4YHOU
MMOKapHOW CHUTHAJIM3alli{, CBETOBBIE M 3BYKOBBIE OINOBEIIATENM O I0XKAape, YCTAaHABIMBAEMBIC B
cootBeTcTBUM C TpeboBanusmu CII PK 2.02-104-2014. Bce matyuku MOKapHOW CHUTHAIM3ALUAN
COeTUHUTh B I1UIei(rl. Bce mueiidsl BbiBeCTH Ha MpUOOp MPUEMHO-KOHTPOJBHBIH OXpaHHO-
noxkapuelii (IITIKOII), ycraHoBneHHBIE B MecTe yaoOHOM s oOcimykuBaHus. CBETOBbIE U
3BYKOBBIE YCTPOWCTBA OMNOBELICHHS JIIOJEH MNpHU MOXKape AODKHBI ObITh NPEAyCMOTpPEHBI Ha
HanpspkeHue 24 B. [lng Bcex NaTYMKOB aBTOMAaTHMYECKOM M PYYHON IOYKapHOM CHUTHAIM3ALUU
CUTHAJIM3allii, CBETOBBIX M 3BYKOBBIX OINOBeMIaTenel o noxape ykomiuiekroBatb 3UII He menee
10% ot uucna o6opyaoBaHHUS.

[ITIIKOII nomkeH WMETh BBIXOAHBIC peEJie I OTKIIOYEHUS CHUCTEMbl BEHTHUJISIINU,
HHEPromnoTpeduTesnel 1 BKIIOYEHUS UCTIOIHUTENbHBIX YCTPOICTB (Jlamna, cupeHa). [Ipubop nomxen
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UMETh BbIXOJHbIE KOHTAKTHI pene («Baumanuey, «lloxap», «HeucrnpaBHocTb») AMis mocieayomen
MHTETpaLU B CUCTEMY 3aKa3uuKa.

BoinonuuTh snekTponuTanue (MO MEpPBOIl KaTEropuH 3JIEKTPOCHAOKEHUS) U 3a3eMIICHHE
000pyI0BaHUS MMOXKAPHOU CUTHATU3ALIUHU.

IIpn mpoknaake kaOeseil, MPOBOIOB IMOXKAPHOW CHUTHANIM3AIMKM 1O 3JaHUIO BBIIEPKATb
raGapuThl COIMKEHUS U TIEpeceueHus ¢ IpyruMu KommyHukanusmu cornacuo CITPK 2.02-104-2014
JUTSL UCKJTFOUEHUS B3aMMHOTO MEIAIOUIET0 BIUSHUS Pa3IMYHbIX CETel Ipyr Ha apyra.

He pomyckaercst coBMeCTHas TMpOKJIaaka NUICH(OB TOXApHOW CUTHAIM3AIUUA U
COEIMHUTENIbHBIX JIMHUN CHCTEM II0KapHOW aBTOMAaTHKMU C HampsbkeHueM a0 60 B ¢ nuHusMu
HanpsbkenueM 110 B u Gonee B omHoM Kopobe, TpyOe, JKryTe, 3aMKHYTOM KaHajle CTPOUTEIbHOH
KOHCTPYKIIMHU WM HA OJJTHOM JIOTKE.

CoBMmecTHasi MPOKJIA/JKa YKAa3aHHBIX JIMHUHM JOMYCKaeTCsl B Pa3HBIX OTCEKaxX KOpOOOB U
JIOTKOB, UMEIOIINUX CIJIOUIHBIE MPOJIOJIbHBIE MEPETOPOAKH ¢ mpezesioM oruecroiikoctu 0,25 4 u3
HEroprovero Marepuara.

He pomyckaercss coBMecTHasi MpOKIJIagka KaOelbHBIX JWHUN CHUCTEM IMPOTHUBOMOKAPHON
3alllUThl C APYrUMHU KalelsiMU ¥ IPOBOJAAMU B OJTHOM KOpoOe, TpyOe, KryTe, 3aMKHYTOM KaHajie
CTPOUTENIbHOI KOHCTPYKIIMH WUJIM HA OJTHOM JIOTKE.

IIpu BbIOOpe Kkabeneil Al cHUCTEMBl MOXAPHON CUTHAJIM3alUU PYKOBOJACTBOBAThHCS
tpeboBanusimu 'OCT 31565-2012 u CII PK 2.02-104-2014 u BbiOHpaTh OTHECTONHKHE KaOeH.

[MIIKOII nomxeH OBITh YKOMIUIEKTOBAH PE3€PBUPOBAHHBIM OJIOKOM 3JIEKTPONUTAHUS U
Ka0enbHOU MPOayKIHei. b0k pe3epBUpOBaAaHHOTO JEKTPONUTAHUS TOJKEH 00ecreunBarh padoTy
CHUCTEMBbI aBTOMATHYECKOM MOKapHOM CUTHATN3alUK Ha 24 yaca B ACKYPHOM pexuMe TuTroc 1 ac B
pEeKHUME TPEBOTH.

Pyunbpie mokapHble W3BEUIATENM YCTAHOBUTH B COOTBETCTBHH C TPeOOBAHUSAMHU

CII PK 2.02-104-2014.

[Tpubops! 1 000pyI0BaHKE MTOKAPHON aBTOMATUKH JIOJIKHBI UIMETh CEPTU(DUKATHI TIOKAPHOK
0e30IacHOCTH, TpHMEHsieMble Ha Tepputopun PecnyOnuku Kazaxcran wnm cepTudukanuio
TamoxenHnoro Coto3sa.

B KOMIJEKT MOCTAaBKM 3[aHMS JOJDKHO OBbITh BKJIIOYEHO CleAyIollee O00OpyJOoBaHUE
MIO’KAPHOM CUTHAJIA3ALUU:

— mpuOOp MPUEMHO-KOHTPOJIBHBIN OXPaHHO-TIOKAPHBIN, pe3epBUPOBAHHBIN OJIOK MUTaHMS,
ABTOMATUYECKUE U PyUYHbIE M0KapHBIE N3BEILATENH;

— 3BYKOBBIE U CBETOBBIE OIIOBEIIATEIH O TI0KapE;

— 3HAaKW MOXapHOH 0e30macHOCTH JUIsi 0003HAYEHHs] PYyUYHBIX MOXKAPHBIX M3BeLIaTeNed U
3BYKOBBIX OIIOBEILATENEH;

— KOpOOKH COeITMHUTENbHbIE, pa3BETBUTEIIbHBIC, KaOelbHask MPOAYKIIHS;

— TpyOBI U1 POXO/a Yepe3 CTEHbI, BBOJHbIE YCTPOMCTBA.

— Tunel npumeHsieMoro 060pyA0BaHUS MMOKAPHOW CUTHAJIU3ALUU M ONOBEIEHUS JAOKHBI
ObITH coriacoBanbl ¢ 3akazunkoM U OAO «'unpoBOCTOKHEPTH» 10 Hayana U3rOTOBICHHUSL.

— TexHuueckass JOKyMEHTalMs pa3pabOTUMKA-U3TOTOBUTENS B YacTH  IOXKapHOH
CUTHAJIM3aLluH, BKJIOYAEMON B KOMIUIEKT JOKYMEHTAUH JOJKHA COJIEP/KATh!

— cnenuduKanuo 000pyI0BaHUs MMOKAPHOU CUTHAMH3aUU. JIOKyMEHT JTIOJDKEH COIepKaTh
0003HaueHHe, HAUMEHOBAHUE, TEXHUYECKHE XapPAKTEPUCTUKU, KOJIUYECTBO, 3aBOJ-U3OTOBHUTEINb
000pyI0BaHNS;

— macmopra M cepTuuKaThl TMOXapHOW Oe30macHOCTH Ha 00OpyIOBaHHME TMOXKapHOM
CUTHAJIM3allMU U OMOBEILIECHUS;

— XKypHan kabeneil m kaOenenpoBojoB. J[OKyMEHT JOJDKEH cojepxkaTh O00O3HAauYeHUE
Kalenell MOXKapHOM CHUTHAJIM3AlMM, HAaMMEHOBAaHUE, TEXHUYECKHUE XapaKTEPUCTUKU (KOJIUYECTBO
KU, HapY)KHbIM JAUaMeTp M T. 1.), YCJIOBHUS NPOKIAIKU, MECTa MOJKIIOUEHHS OOOMX KOHIIOB,
HaNpsDKEHUE, KOJIMYECTBO, HOMEP CXEMbI IOJIKITIOUESHHUS;

AO «TMIIPOBOBCTOKHE®Th» 19 KPD180012042267V2014 _1.docx



HE®TEIIPOBOAHAA CUCTEMA KTK TEXHUYECKME TPEBOBAHUS

K-PD-18-0012-04-22-67V-2014 PaGouwnit mpoexT
HIIC ATBIPAY

— CXEMbl BHEIIHUX COEIMHEHUH / KOHTypHble cxeMbl. Ha cxemMax HEOOXOOMMO MPUBECTH
BbIOOD PE3EPBUPOBAHHOIO UCTOYHUKA MUTAaHUS U pacueT emKkocTh AKDB;

— IUIaH pacloJIOKEHUs] O00OpYyJOBaHUs, KaOelIbHBIX IPOBOJOK JaTUYUKOB MOXKapHOU
CUTHAJIM3ALIUH, PYYHBIX M3BEIATeNeH, CBETOBBIX TabJI0 M 3BYKOBBIX cHpeH. Ha miane Heo6Xxoanumo
yKa3aThb IPUBSI3KU MECT YCTAaHOBKHM IIPUOOPOB, BHICOTHBIE OTMETKH, PACIIOJIOKEHUE U KOOPAUHATHI
Ka0eNbHBIX ITPOBOJIOK, PACIIOJIOKEHHE U KOOPIMHATHI KaOEIbHBIX BBOJIOB.

6 TEXHUHECKUE TPEBOBAHUA HA PABPABOTKY
CTPOUTEJIbHbIX KOHCTPYKLUA

6.1 CmpoumesibHbIe KOHCMPYKyUU

[TocTaBImIMK JOJKEH 3alpOeKTUPOBaTh, H3TOTOBUTh, YKOMIUIEKTOBaTb U OCYIIECTBUTbH
noctaBky 31anus KTII Ha mmomaaky CcTpouTenbCTBa.

C 1nenpl0  COKpallleHUs CpPOKOB CTPOMTENbCTBA IPELyCMaTpUBAeTCs IPUMEHEHHE
KOMILIEKTHO-OJIOUHOTO METO/Ia CTPOMTENHhCTBA M3 OOBEMHBIX OJIOKOB, OJIOK-MOAYJEH BBICOKOU
3aBOJICKOM TOTOBHOCTH.

[TocraBka 3qaHMs JOJDKHA BKIIIOYATh B ce0s1 BCe HEOOXOAMMOE HHKEHEPHOE 0OecrieueHne
(oTOIUIEHHE, KOHTPOJIb TEMIIEPATYPbl, CUCTEMA aBAPUHHON BBITSXKHONW BEHTUJISLMHU, TTOKAPHAS
CHUTHAJIN3ALUs, OCBEILEHHE), 000pyIOBaHHE 3/IaHHs, BKIIOYAsk TPY30I0JbEMHOE, a TAKIKE BXOJIHBIC
U paboyue MIOAJKH U JIECTHULBI K HUM.

O0bEeMHO-IIJIAHUPOBOYHbBIE U KOHCTPYKTUBHBIE PELICHMS JOJKHBI COOTBETCTBOBATH BCEM
JIeMCTBYIOIIMM HOPMAaTUBHBIM JIOKyMEHTaM, YTBEPXKICHHBIM pecnyOiankoi Kazaxcran.

Paboune miomanku, nepexo/ipl, IPOXO/bl, JECTHUILIL, CTPEMSHKH, OTPaKI€HUS IUIOIIA 10K
U JIECTHHUIL I0JKHBI COOTBETCTBOBATh TPEOOBAHUAM IpHKa3a MUHMCTPA IO MHBECTULIUAM U
passutuio Pecniyonuku Kazaxcran ot 30 nexadps 2014 roga Ne 355 «O06 yrBepxaenuu [IpaBun
o0ecreyeHns IPOMBIIIIICHHON 0€301acCHOCTH JUIsl OIACHBIX MPOU3BOJCTBEHHBIX OOBEKTOB
He(TAHOM U ra30BON oTpaciiel mpoMbIlIIEHHOCTHY , Tpuka3za MUP PK ot 30.12.2014 Ne 354
«[IpaBuna obecnevyeHus: MPOMBINUIEHHOW O€30MaCHOCTH MPU HKCIUTyaTallMi MarucTpaabHbIX
TpYyOOIIPOBOJOBY .

3aka3unkoM oOecrneunBaeTcs pasmenieHue 3aaHus [locraBiivka, yCTpOHCTBO OMOPHBIX
CTPOUTENIbHBIX KOHCTPYKUUHN ((PyHIAMEHTHBIX ), HOJKIIOYEHHE K BHEIIHUM KOMMYHUKAILIUSM.

OTnpaBouyHble MapKM 37aHUS JOJDKHBI COOTBETCTBOBAaTh TPAHCIOPTHBIM rabapuram
MOJIBUJKHOTO COCTaBa, MPEIHA3HAYEHHOTO ISl AKCIUTyaTallMM IO JKEIEe3HbIM J0poram KoJieu
1520 mm (I'OCT 9238-2013 «I"aGapuThl ke7I€3HOJOPOKHOIO MOABUKHOTO COCTaBA M MPHUOIMKEHHS
CTPOCHHUIN»).

Hecymue KOHCTpyKIIMN MOAYJIBHOTO 34aHUSI JOJKHBI UMETh YCTPONCTBA ISl CTPOIIOBKH ITPH
MOTPY304YHO-PA3TPY30YHBIX U MOHTAKHBIX pab0Tax U ObITh pacCUMTaHbl Ha TPAHCTIOPTHBIE HATPY3KHU.

Jns  npoexktupoBaHusi (pyHaaMeHTOB IlocTaBIIMKOM — JTOMKHO  OBITH  COCTaBIIEHO
CTPOUTENIbHOE 33laHNe. B HEM 10JKHBI OBITH YKa3aHBbI:

— CXeMa OIUpaHus 3AaHus Ha (PyHIAMEHTHI (KOJIMYEeCTBO TOYEK OMUPAHUS, UX TPUBSI3KA);

— BHJI KpeIuieHus 3aHus K (yH1aMeHTaM (aHKepHBIMU OO0JITaMM WIJIM CBApPHOE K 3aKJIaJHbIM
JIETaJIAM);

— 111 OOJITOBOTO KPEIUIEHHWS — JUaMeTp OTBEPCTHM Moja OONTHI, CXeMa pacloiOXKEeHHs
0TBepCTUH, TpeOyeMasi IJIMHA BBICTYIAIOLIeH YacTu O0JITOB;

— BEJIMYMHBI HArPY30K (BEPTUKAIBHBIX U TOPU3OHTANIBHBIX) OT 3[aHUs, epeJatolnXxcs Ha
(byHIaMEHT B TOUKaX KPEIUICHUS;

— PpacrojioK€HUE BXOJOB B 3[IJaHHUE U OTBEPCTUH ISl JIEKTPUUECKUX M CAHTEXHUYECKUX
KOMMYHUKaIWK;

— OTMeTKa Bepxa (¢yHIaMeHTa (OTMETKa HM3a OMOPHBIX KOHCTPYKIMI Kapkaca 3/1aHus
OTHOCHUTEJIBHO OTMETKHU YUCTOrO 10J1a);
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— BXOJHBIE M PabouMe IUIOINAAKH C YKa3aHHWEM INPHUBSI30K MU OTMETOK, (QyHIAMEHThI IOJ
JIECTHUYHBIE MapILH.

Orpaxpaaronie KOHCTPYKIIMU U3 TPEXCIOWHBIX METAUIMYECKUX MaHened tumna “Conasud’,
KOTOpPbIE UMEIOT CTAJIbHBIE OOINBKH U 3()(PEeKTUBHBIN YyTEIUINTENb U3 HETOPIOYUX MUHEPATIOBATHBIX
IUINT.

TonmuHa yremmurens AoKHa ObITh mogoopana corsacHo CH PK 2.04-03-2011 u CIT PK 2.04-
106-2012. Marepuan yTEIUTUTENSI JODKEH OBITh JKOJIOTMYECKH YHCTBHIM, HETOPIOYUM, IPH
BO3/JCIICTBMM HAa HEro OTKPBHITOIO IJIAMEHHM HE BBLIEIATh TOKCUYHBIX BEIIECTB U HEMPUATHBIX
3aI1axoB.

Hapyxnasi o0mmBKa CTEHOBBIX MaHENEH MOJYJIBHOTO 3[JaHHs JTOJDKHA OBITh U3 CTAJIbHOTO
OLIMHKOBaHHOTro mnpo¢wmid. Jlias yaydlleHus BHELIHEr0 BUAA U IOBBIIIEHUS KOPPO3UIHOMN
YCTOMYUBOCTH MPOQIIMCT OKPACUTh 3a JBa Pa3a JIAKOKPACOUHBIMU IMOKPBITHSAMH, TOJIIIMHON He
MmeHee 80 MKM.

[ToTONKYM BBIMOIHUTH IO METAININYECKOMY KapKacy.

Jl1g OTHENnKyu IOJIOB, CTEH M IOTOJIKOB JOJDKHBI MIPUMEHSTHCSI MaTEpUalbl, pa3pelleHHbIC
opranamu ['occananuHanzopa.

OxoHHble O0yokM BbINOAHUTE U3 [IBX-mpodunelr MOpo30CTOMKOro UCHONHEHUs ¢
MIOBOPOTHO-OTKUAHOHN (PypHUTYPOI.

Hapy»Hble 1Bepy — CTAJIBHBIE C HETOPIOYUM YTEIUIMTEEM, YIUIOTHUTEIAMHU U JOBOJYHKAMHU
CaMO3aKpbIBaHUS.

["abGapuTsl 1Bepeii 3alpOEKTUPOBATh B COOTBETCTBUY C YKa3aHUSAMHU U TPEOOBAHUAMU
TEXHUYECKOTO perjamenta «TpeboBaHus 1o 000pyI0BaHHIO 3/1aHUH, TOMEUICHUN 1 COOPYKEHUH
CHUCTEMAaMM aBTOMAaTHYECKOI0 II0KapOTYIIEHUS M aBTOMAaTUYECKOM IIOYKapHOM CUTHAIM3aLuH,
OTIOBEIICHUS M YIIpaBJIEHUs dBaKyaluei moaei npu noxapey. [Ipukaz MBJ[ PK ot 29.11.2016,

Ne 1111, CIT PK 2.02-101-2014 u CHull PK 2.02-05-20009.

. Bce aBepHble 0J10KU JOJIKHBI UMETh 3aMKHU ISl 3alIUPAHUs C BO3MOXKHOCTBIO OTKPBIBAHUS
U3HYTpU 0€3 KIIroya.

BHyTpeHHIOI0 OTHENKy, OCHalleHue, TpeOoBaHME K OOOpYyIOBaHUIO, PAaCUETHYIO
TEMIIEPATYPY MOMEIIECHUN IPUHATH COTJIAaCHO yKa3aHUM nprka3a MHUHHCTpa HAllMOHAIBHON SKOHOMHKH
Pecny6nuku Kaszaxcran ot 20 mapta 2015 roga Ne 237 O0 yrBepxknennn CaHUTapHbIX npaBui « CaHUTapHO-
SIMHUACMHUOJIOTHYCCKHUEC TpGGOBaHI/IH M0 YCTaHOBJICHUIO CaHI/ITapHO-3aHH/ITHOI‘/'I 30HBI IIPOU3BOJICTBCHHBLIX
00BEKTOBY.

YPpOBEHBb OTBETCTBEHHOCTH 3/1aHMs HOpMallbHBIN - [locTanoBneHue [IpaBurenscrBa PK ot 17
HOA0ps 2010 roma Ne 1202 OO0 yTBEep)KICHMM TEXHHUYECKOro periameHTa «TpeGoBaHus K
0€30MacHOCTH 3/1aHUN M COOPYXKEHHH, CTPOUTENbHBIX MaTepUaloB U M3AENUi» (B peaakiuu
[Tocranosnenuit [lpaButensctBa PecriyOnuku Kazaxcran ot 18.07.2011 r. Ne 820, 23.07.2013 r. Ne
735, 30.01.2017 r. Ne 29)

Crenenp ornecroiikoctu 3manus Il — Texnuueckuil pernament "OOmue TpeOGoBaHHS K
nokapHoi OezonacHoctu" Hossiii [lpruka3z Munuctpa BHyTpeHHux nen Pecnyonuku Kazaxcran ot
23 urons 2017 rona Ne 439. 3apeructpupoBan B Munuctepctse roctuuun Pecnyonnku Kazaxcran
17 aBrycra 2017 roga Ne 15501

Kiacc 31aHnii o KOHCTPYKTUBHOW NokapHo# onacHOocTH CO — TeXHUUYECKOro periaameHTa
"O61mue TpeboBaHMs K MokapHOU 6e3omacHOCTH" mprka3 MuHUCTpa BHyTpeHHUX Jien Pecrybnuku
Kazaxcran ot 23 utons 2017 roga Ne 439. 3apeructpupoBa B MunucrepceTse octiuimu Pecnyonku
Kazaxcran 17 aBrycra 2017 roga Ne 15501.

Kareropus 31aHMsi 1o B3pBIBOIOXKApHOM M IokapHOW omacHocTH JI — TexHudeckoro
pernamenta "OOmue TpeOoBaHUS K MOXKapHOU Oe30macHOCTH" TTpuka3 MUHHUCTpa BHYTPEHHUX JIEIT
Pecny6nuku Kazaxcran ot 23 utons 2017 rona Ne 439. 3apeructpupoBad B MUHHCTEPCTBE IOCTUIIMN
PecnyOnuku Kazaxcran 17 aBrycra 2017 roga Ne 15501. Knacc 3manuii mo QyHKIHMOHaAJIBHOM
noxapHoii omacHoct ®5.1 — Texnuueckoro perigamenta "OOmmue TpeOOBaHMS K IMOXAPHON
6e3omacHocT" nmpuka3z MuHucTpa BHyTpeHHuX aen Pecny6onuku Kazaxcran ot 23 utons 2017 rona
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Ne 439, 3apeructpupoBan B Munucrepctse roctuninu Pecyonmku Kazaxcran 17 aBrycra 2017 roga
Ne 15501.

Cpok cinyx0bl HE MEHee 25 JIeT.

O0beM NOCTaBKU JIOJDKEH 00eCreurBaTh MOydeHHEe 3aKa3udKoM 37aHus, HE TpeOyroero
J0pabOTKU U U3MEHEHUIN KOHCTPYKTUBHBIX perienuii [locraBuiuka.

ITpu sToM 3akazumkoMm obOecrieunBaeTcsl pasMeleHue 3aaHusa IlocraBiiuka, ycTpoOHCTBO
OTOPHBIX ~ CTPOUTEIBHBIX  KOHCTPYKIMH  ((DyHIaMEHTHBIX), TMOAKIIOYEHHE K BHEUIHUM
KOMMYHHKAITUSM.

6.2 TpeboeaHusi K Mamepuasiam OJisi cmpoumesibHbIX KOHCMPYKUUU

6.2.1 CTanbHble KOHCTPYKLUUN

Hecymue cranbHble KOHCTPYKIIUU NPUHATH U3 ctanu C245, BcomoraTeiabHbIe CTalbHbBIC
KOHCTpyKiuu - u3 cranmu C235 (mo I'OCT 27772-2015 u B cooTBeTcTBUM ¢ Tadmuueid 50
npunoxenne 1 CHull PK 5.04-23-2002). CtanpHble KOHCTPYKIIMU 3aIIPOSKTHPOBATH U3 CTAIBLHOTO
npo(UIBLHOTO MPOKaTa, TPyO WM MPSAMOYTOJIBHOTO 3aMKHYTOTO MPOQUIIS.

CranpHbBIe KOHCTPYKIIMM C DJIEMEHTAMH U3 3aMKHYTOTO MPSIMOYTOJIBHOTO MpoduIs
BBIMIOJIHUTH CO CIUIOIIHBIMHM IIBaMH W C 3aBapkoil TopuoB. IIpu 3TOM 3amurty OT KOppO3UHU
BHYTPEHHUX IMOBEPXHOCTEH JIOMYCKAETCsl HE TPOU3BOIUTH.

6.2.2 CBapHble coeaguHEeHUs

CBapHble COEIMHEHMsI CTAIbHBIX KOHCTPYKLUI BBIIOJIHATH B COOTBETCTBUU C YKAa3aHUSMHU
CHull PK 5.04-23-2002 «CTanbHbIe KOHCTPYKIIUN.

Jnsa cranmu mapku C235, C245 nmo I'OCT 27772-2015 npu pydHOM IyroBOil CBapke
npuMeHsitoTcst AekTpopl 942 no 'OCT 9467-75 “OnexkTpoabl NOKPHIThIE METANIMYECKUE IS
PY4HOH TyroBO#l CBapKU KOHCTPYKLIMOHHBIX U TEIJIOYCTOMUUBBIX CTaIen”.

Bce cBapouHble paOOThI JOIKHBI BECTUCH B cOOTBETCTBUU ¢ TpeboBanusimu CH PK 5.03-07-
2013 «Hecymue u orpaxpaatouire KoHcTpykuum» paszgen 5.8, CH PK 1.03-05-2011 pasmen 5
«OxpaHa TpyAa U TexHHMKa Oe3omacHocTH B crpoutenbctBe» U CPC-85002 «OOmume mnpasuia
IPOM3BOJICTBA CBAPOYHBIX PAOOT JAJIS 3JIEMEHTOB KOHCTPYKLIUI».

6.2.3 BonToBble coeanHEeHUA

Hnst  OONTOBBIX COEAUHEHWUW TPUMEHSTh CTaJlbHBIE OONTHI, Tallku W  IIaKOBI,
ynosiaeropstomire TpedoBanusm ['OCT P MCO 8992-2011, 'OCT I1SO 898-1-2014, 'OCT P CO
898-2-2013, T'OCT 18123-82.

Beibop OonTOB TNpPOM3BOAWTH B COOTBETCTBUM C Tabmumeil 57 mnpunoxeHue 2
CHull PK 5.04- 23- 2002 ¢ yyeTom yCIIOBUI MX IpUMEHEHHUs (KIMMaTHYECKOTO paiioHa, XapakTepa
NENCTBYIONINX HATPY30K, YCIOBHM pabOThl B COETUHEHUSX).

6.2.4 CepTudmkaumsa matepuanon

Bce npumensemble Marepualibl JOJDKHBI OBITh cepTHQUIMpOBaHbL. [lpuMeHeHue He
CepTU(HUIMPOBAHHBIX MaTEPUAIIOB HE JIOMYCKAETCS.

6.3 TpebosaHusi K aHMUKOPPO3UOHHOU 3awume cmpoumersibHbIX
KOHCmMpyKuyuu

AHTHKOPPO3UOHHAS 3alllUTa CTAIBHBIX KOHCTPYKIMH, PAacIOJIOKEHHBIX Ha OTKPBITOM
BO3/yX€, BBIIIOJHEHA B cooTBeTcTBUU ¢ TpeboBanusmu CH PK 2.01-01-2013 u CIT PK 2.01-101-
2013 ¢ mpuMeHeHnEeM XOJIO0IHOTO IIMHKOBAHHUS CTaJIH.

[{uHKOHAMOIHEHHOE MTOKPBITHE AHTUKOPPO3MOHHOM 3aIUTHI T0JIKHO UMETh CPOK CITY>KOBI HE
MEHBIIIE PACUETHOTO CPOKA IKCILTyaTalllH.
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3ammTa 00JNTOB, TAaCK W IAN0 OT KOPPO3HH OCYIIECTBIACTCS ITyTEM TOPSYETO ITMHKOBAHUS
METOJIOM TIOTPYKCHHsSI B pacCIUIaB, JTUOO IMyTeM TallbBAHUYECKOTO ITUHKOBAHUS (KaIMUPOBaHUs) C
nocaenaytomeMm xpomatupoBanuemM no ['OCT 9.301-86 «IlokpeITHsi METaUIMYECKHE U
HEMeTaJUTHYecKue Heopranudeckue. Oomue TpedoBanus». TouHa MOKPBITUS JOJIKHA COCTABIIATh
60-100 MM i ropsyero IUHKOBaHHS W 18-20 MKM I TaJbBAaHUYECKOTO ITMHKOBAHUS
(xagmupoBanusi). Kpome Toro, TonmuHa MOKPHITUS B pe3b0e HE JOJDKHA MPEBBIIATH TUTFOCOBBIX
JIOTTYCKOB.

AHTHUKOPPO3UOHHYIO 3alIUTy MOHTAQXKHBIX COEAMHEHUN BBIMOJHATH IIOCJIE MOHTaXKa
KOHCTPYKIIUH aHAJIOTUYHO OCHOBHOMY ITOKPBITHIO.

6.4 TpeboeaHusi no e3pbIieo-noxapobezonacHocmu

MoynbpHOE 3aHUE TOJDKHO OBITH BHIITOJHEHO B COOTBETCTBHH C TPEOOBAHHUSIMHU:

— TexXHH4Yeckoro perjamenrta "OOmue TpeOoBaHHs K moxapHou Oe3omacHoctu" Ilpukas
Munuctpa BHyTpeHHuX aen Pecryommku Kazaxcran ot 23 utons 2017 roga Ne 439, nmocranoBienue
[TpaButensctBa Pecnyonuku Kazaxcran ot 9 okts6ps 2014 romga Ne 1077,

— TEXHUYECKoro perigameHT «TpebGoBaHus 1O OOOPYJOBaHMIO 3[aHUM, MOMEIIEHUH H
COOPYKEHHH cHUCTeMaMHU aBTOMaTUYECKOIO MOKAPOTYIICHUS U aBTOMAaTUYECKOM MOKapHOM

— CHUTHaJM3alyH, OMOBEUICHUS W YIPaBJICHUS 3BaKyalMel JIroaed npu mnoxape». IIpukas
MB/I PK o1 29.11.2016, Ne 1111, CIT 2.13130.2012 u CIT 4.13130.2013.

— CII PK 2.02-104-2014 O6opynoBaHue 3AaHUMN, TOMEIIEHUH U COOPYKEHHI CUCTEMaMHU
ABTOMATUYECKOM MOXKApHON CUTHAJIM3AIMH, aBTOMAaTHYECKHMMH YCTAaHOBKAMH MOXApOTYLICHUS U
OIOBEILECHUS JIIOJIEH O MOXKapE;

— CHull PK 2.02-05-2009 I1oxxapHast 6€301acHOCTb 3/IaHUI U COOPYKEHUM;

— CII PK 2.02-101-2014 Tloxxapnast 6€3011aCHOCTb 3JIaHUH U COOPYKESHUN

— CH PK 2.02-01-2014 INosxxapHast 6€301acHOCTb 3/IaHUI U COOPYKEHUI

— B cootBerctBum ¢ TpedoBanmsimu CH PK 2.02-01-2014, CIT PK 2.02-104-2014 npoextom
HOPEyCMOTPETh  CIEAYIOLIME MEpOIpPHUITHUS MO  B3PHIBO-NOXKApOOE30NMacHOCTH 3JaHUH U
COOPYXEHHII:

— CTaJIbHbIE HECYIMe KOHCTPYKLHHU JOJDKHBI UMETh CEpTU(UIMPOBAHHOE OTHE3AIUTHOE
MOKPBITHE, OOECIEYUBAIOIIEEe CTENeHh OTrHeCTOMKOCTH 3naHus He Hmwke Il Cpok ciyxOb
OTHE3AIUTHOTI'O OKPBITUS JIOJIKEH OBITh HE MEHEE CpoKa CIyKObI 3/1aHUS;

— DBaKyallMOHHBIE BBIXOJIBI BHIMIONHATE B cOOTBETCTBHU ¢ Tpeboanusmu CHwull PK 2.02-
05-2009 u CII PK 2.02-104-2014. T'abapuThl ¥ KOJHUYECTBO HBAKYaIlMOHHBIX BBIXOJIOB
npuHATH B cooTBeTcTBUU ¢ TpeboBanmsmu CHwull PK 2.02-05-2009. JIBepu Ha myTsX dBaKyamuu
JIOJI’KHBI OTKPBIBATHCS IO XOY 9BaKyalluH M B OTKPBITOM COCTOSIHUM HE JIOJKHBI IEPEKPBIBATH MyTH
IBaKyaIum,

— IpoeMbl B MeCTax Mpoxoja KOMMYHHKAIMHA Yepe3 CTPOUTENIbHbIE KOHCTPYKIUH JTOJIKHbBI
3aIOJIHATHCSI HETOPIOYMMHU MaTepHaliaMy, 00eCIeunBalOIIMMU TPeOyeMBbIii Tpe/ie] OTHECTOUKOCTH,
JbIMOTa30HenpoHuIaeMoctu. [IperycMoTpeTh ocTaBKy MaTepuaioB Mpy KOMITIEKTalluu OJI0Ka;

— BCE CTPOUTENbHbIE METAJUIOKOHCTPYKIIUU CIEAYET 3alIUTUTh JTAKOKPACOUYHBIM COCTaBOM
Ha OCHOBE IIMHKOHAINOJHEHHBIX 3Maliel, KOTOpble HCKIIOYaroT 0Opa3oBaHUE HCKpPHI MpHU yAape
(X010THOE TITMTHKOBAHMUE).

6.5 TpebosaHus1 K U320MOBJIEHUIO U MOHMaXy cmaJsibHbIX
KOHCmMpyKuuu

MeTaruIOKOHCTPYKIIMM  JTOJDKHBI M3TOTaBJIMBAaTBCS B COOTBETCTBUM C TpeOOBaHUAMU
['OCT 23118-2012 «KoHCTpyKIIMU CTaibHBIE CTpOUTENbHBIE. OOIIME TEXHHUUYECKUE YCIIOBHS,
CII 53-101-98 “U3roToBieHHe M KOHTPOJIb KadeCTBA CTAJIbHBIX CTPOMUTENBHBIX KOHCTPYKLHH WU
CHull PK 5.04-18-2002 «Mertammudeckne KOHCTPYKIWHU. [IpaBmia mpoW3BOACTBA M TPUEMKH
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paboT» mo paboueil TOKyMEeHTalluu, YTBEPKIEHHON pa3pabOTUMKOM U NMPUHATON K MPOU3BOACTBY
IPEIIPUATHEM-U3TOTOBUTEIIEM.

KoHcTpyKInu 10KHBL yIOBIETBOPSITh YCTAaHOBJICHHBIM IIPH IPOESKTUPOBAHUU TPEOOBAHUSIM
M0 Hecymel crtocoOOHOCTH (MTPOYHOCTH U JKECTKOCTH).

MeTalIoOKOHCTPYKIIMU  JOJDKHBI  OBITh 3alllMIIEHBl OT Koppo3uu. KadecTBO OYMCTKH
MOBEPXHOCTU KOHCTPYKIUI OT JKUPOBBIX 3arpsi3HEHUI Iepesl HAHECEHUEM 3aLUTHBIX IOKPbBITHH
JIOJDKHO COOTBETCTBOBATh BTOPOH cTeneHu ooOe3xupuBanus nopepxHoctd no ['OCT 9.402-2004.

W3roroButenb JOKEH IMPEICTaBUTh BCE CEPTU(UKATHI COOTBETCTBUS HA IpPUMEHSEMBbIC
MaTepuaibl U U3Ieusl.

CTpouTenbHO-MOHTaXHbIE  pabOThl  HEOOXOJMMO  BBINOJHATH B COOTBETCTBUU C
tpeboBanusimu CH PK 5.03-07-2013 «Hecymue u orpaxaaroniue koncrpykiun» 1 CH PK 1.03-05-
2011 «Oxpana Tpyaa u TeXHUKa O€30IaCHOCTH B CTPOUTEIILCTBE

PaGotbl cienyetr mpou3BOIUTH MO YTBEPKACHHOMY MPOEKTYy mpousBojcTa padot (II1P), B
KoTopoM Hapsiay ¢ obumu TpeboBanusimu CH PK 1.03-00-2011 «CtpouTenbsHoe MpOU3BOACTBO.
Opranuzanus CTPOUTENbCTBA MPEANPUATHH, 3AaHUW U COOPYXKEHHiI» JODKHBI  OBITh
IPEIYCMOTPEHBI: MEPOTPHUATHS, 0OECTIeYnBaIOIINEe TPEOYEMYIO0 TOYHOCTh YCTAaHOBKH KOHCTPYKIIUH;
MIPOCTPAHCTBEHHYIO HEU3MEHIEMOCTh U YCTOWYMBOCTh KOHCTPYKIIMI B TPOIIECCE UX MOHTAXa; MEPbl
1o o0ecrieyeHnto 6e30MmacHOCTH padoT.

[IpenenpHble OTKIOHEHUS (DAKTHUYECKOTO IMOJIOKEHHUS CMOHTHUPOBAHHBIX KOHCTPYKLUN HE
JIOJDKHBI IPEBBIMIATh MpU NpueMKe 3HaueHuid, npuseneHHbx B CH PK 5.03-07-2013 «Hecymue u
OTpaKJAIONINe KOHCTPYKIIHM.

KauecTBO HM3roTOBIEHHBIX CTPOUTEIBHBIX KOHCTPYKIMH JOJDKHO COOTBETCTBOBATH
tpeboBanusaM, usnoxkeHHsiM B ['OCT 23118-2012 u CII 53-101-98, CHull PK 5.04-18-2002.
[Tpon3BOJIBHBIA KOHTPOJIb KauecTBa CTPOUTENIbHO-MOHTAXKHBIX padOT ClIeyeT OCYIIECTBISATH B
cootBercTBuU ¢ CH PK 1.03-00-2011 «CtpoutensHoe mpou3BoAcTBO. Opranuzanus CTpOUTEIbCTBA
HMPEANPUATHM, 3AAHUI U COOPYKECHUIN».

6.6 TexHU4Yeckasi OOKyMeHmauyusi

TexHuueckass JOKYMEHTalUs pPa3padOTYMKA-U3TOTOBUTENS B CTPOUTEIHHOM 4acTH,
BKJIFOUa€MOW B KOMIUICKT JOKYMEHTAIMH, JIOJDKHA COJIEP)KATh apXUTEKTYPHO-CTPOUTEIbHEIC
YepTe)ku U paboyre YepTeKU METAUNIMYECKUX KOHCTPYKIMH, BBITONHEHHBIE B COOTBETCTBHH C
tpedoBanusmu ['OCT P 21.1101-2013 u T'OCT 21.201-2011.

7 TEXHUWHECKUE TPEBOBAHUA K CUCTEME OTOINJIEHUA U
BEHTUNALUU

ITocTaBIMK MOJDKEH 3alpOEKTHPOBATH, W3TOTOBUTH, YKOMIUIEKTOBaTb M OCYLIECTBUTH
MOCTaBKy CHCTEM OTOIUICHHsS M BEHTWISLIMU B COOTBETCTBMM C TPeOOBAHUSMHU HOPMATHBHBIX
nokyMmeHToB PecnyOnuku KazaxcraH. B KOMIUIEKT MOCTaBKH 37aHMSI JOJKHO OBITh BKJIHOYEHO
OTONMTEIbHO-BEHTWIIALIMOHHOE 000pyI0BaHNE, U3/I€IHS U MaTepPHalIbl, B KOJIMYECTBE 1I0CTATOUHOM
JUIS1 KOMIUIEKTHOTO MOHTaKa 37aHusl Ha CTPOUTEIbHOM IUIOIIA/IKE.

PacuerHas TeMIiepaTypa Hapy>KHOI'O BO3/yXa:

— B XOJOJHBIM TNEpPUON TOJa JUIsl NPOEKTUPOBAHMS  OTOIUIEHWS, BEHTUJISALUN
- Mmunyc 24,9 °C,

— B TEIUIBIH MEePHOJ ToJia T MPOSKTHPOBAHUS BeHTWISIAK — tutroc 31 °C.

CucreMbl OTOIUIEHHS M BEHTHJIALMU JIOJDKHBI OOECIEYUTh B aBTOMATUYECKOM pEXKUME
NOAJEPKAaHUE TEMIIEpaTypbl BHYTPEHHErOo Bo3ayxa B mpeaenax 5 + 35 °C mpu OTCYTCTBUHM
CHelHalIbHbIX TpeOOBaHUM 000PYAOBaHUS K TEMIIEPATYPHOMY PEXKHUMY IOMELIECHUS.

Tpebyemble BHYTpeHHHE TeMIepaTypbl U TEIUIONOCTYIUIEHUS! OT 000pyJI0BaHUs Tpedyercs
yTOYHUTHh N0 JaHHBIM [locTaBmiuka oOOpynOBaHUS, YTBEPXKIEHHOTO 3akazyuMKkoM. JlaHHBIE 1O
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TEIUIONOCTYIUIEHUSM M TpeOyeMbIM BHYTPEHHUM TeMIepaTypaM OMNPENeNIioT KOMIOHOBKY U
pacroI0kEeHUE CUCTEM OTOIUIEHUS U BEHTHIIALINU.

B nomerieHusix npu TemIonoCTymIeHUSIX OT 000pyA0BaHuUs, JOCTATOUHBIX JIsl KOMIIEHCALIUN
TEIUIOBBIX MOTEPh, MOMEIIEHHE IODKHO OBITh 00OpPYIOBAHO CHUCTEMOH JEKYpHOTO OTOILICHHS,
paccuuTaHHOW Ha mojAep:kaHue Temneparypsl mwitoc 5 °C u npu HepaboTaroieM 000pyI0BaHUY.

B MecTax mpou3BoOJICTBA PEMOHTHBIX (KPOME aBapUHHBIX) PabOT (MPOIOJKUTEILHOCTHIO 24
u OoJiee HEMPEPHIBHO) B XOJOJHBIA MEpUO/ rofia 00eceynTh MOBbIIeHHE TeMmeparypsl 10 17 “C
NepeIBUKHBIMU TEIIOBEHTUIISITOPAMH.

OtorieHne NpUHATH EKTPUUECKUMH 000rpeBaTeIsIMU OOIICTTPOMBIILIICHHOTO Ha3HAUYECHHUS
C  aBTOMATUYECKUM  PEryJupOBaHUEM  TEMIEpaTypbl  TEIUIOOTAAIOLIEH  IOBEPXHOCTH
HarpeBaTesIbHOrO 3JIEMEHTA B 3aBUCUMOCTH OT TEMIIEPATYpPbI BO3AyXa B IOMEILIEHUHU. TeMiepaTypa
MOBEPXHOCTH MPUOOPOB He oypKHA npeBbimaTth 130 °C. DnekTpudeckne OTOMUTENbHbBIE TPHOOPHI
MIPUHATH C YPOBHEM 3allIUTHI OT nopaxenus TokoM kiacca [ mo 'OCT 12.2.007.0-75, pa3a. 2.

Bentunsanuto KTII npenycMoTpeTh NPUTOYHO-BBITSKHYIO ¢ €CTECTBEHHBIM HOOYKICHUEM,
00ecrevynBaroIlyl0 OTBOJ BBIIEISEMOr0 3JIEKTPOOOOPYJOBAaHHEM TelJia B TaKUX KOJIHMYECTBaX,
YTOOBI, HAarpeB O3JEKTPOOOOPYIOBAaHUS HE IMPEBHIAT MAaKCHUMAJIBHO JIOIYCTHUMOTO JUIS HHUX
3HaueHUsl. ECTeCTBEHHas BEHTUIISILUS OCYILECTBISECTCA Yepe3 KaIKO3UITHbIE PEIIETKH B HAPYKHBIX
OTpaKJICHUSX.

[Tpu HEBO3MOXKHOCTH 00€CTIEUUTh TEIIIOOOMEH €CTECTBEHHON BEHTHIIALIUEH MTPEeyCMOTPETh
MEXaHUYECKYI0 BEHTWISLMIO. BKiltoueHrne MeXaHn4eCKo BEHTUJISIUU JI0JKHO OBbITh BBIIIOJIHEHO B
PYYHOM U aBTOMaTHYECKOM PEKHUME 10 CUTHAILY JaTYMKa TEMIEpaTypbl B MOMEILIEHUH, [IPU ITOM
JIOJKEH OBITh IPEIYCMOTPEH KOHTPOJIb UX PabOTHI ¢ TOMOIIBIO CUTHAIBHBIX aIllapaToB.

[IpuTouyHble W BBHITSDKHBIE BEHTHJIALIMOHHBIE OTBEPCTUS JOJDKHBI OBITh CHAOXKEHBI
yTEIUICHHBIMU KJIallaHaMH, OTKPbIBAEMBIMM (3aKpbIBAEMBIMHM) M3HYTPH. YIpaBICHHE KiallaHaMU
pelycMOTpeTh B pabouell 30He momemieHud. Ha NpUTOYHBIX MpoeMax yCTaHOBUTH CHEMHbBIE
¢unbTpel. HU3 IPUTOYHBIX BEHTUIISILIUOHHBIX OTBEPCTUN Pa3MECTUTD HE HUXKE 2 M OT YPOBHS 3EMIIU.
Bce BEHTWISALMOHHBIE OTBEPCTHSI JOJDKHBI OBITh 3alllUINEHbl CETKaMH WM pelleTKaMH s
PEIOTBPALICHHS] IPOHUKHOBEHHUS IITUI] U )KUBOTHBIX.

BenTuisnus nomerieHuil TpaHCcGOpMaTOpPOB JI0JKHA 00€CHeuuBaTh OTBOJ BBIIEISIEMOTO
Teru1a TpaHcopMaTopaMu B TAKUX KOJIMUYECTBAX, YTOOBI PU UX HArpy3Ke C y4eTOM Meperpy304Hon
CHOCOOHOCTH M TpPH MAaKCHUMAalbHOM pacueTHOM TeMIleparype OKpY’Kalolleld cpeasl Harpes
TpaHCGOPMATOPOB HE MPEBBIIIAT MAKCUMAJIBHO AOMYCTUMOTO AJ1sl HUX 3HaueHus (1. 980 1Y D).

IIpy HEBO3MOXHOCTH 00€CHEeUUTh TEIII00OMEH €CTECTBEHHOH BEHTWISLHEH HeoOXO0IuMOo
IPEyCMOTPETh MPUHYIUTEIbHYI0 BEHTWISILHUIO (PyYHOM M aBTOMAaTHYECKHI peXUM), MPH 3TOM
JOJDKEH OBITh TPEAYCMOTPEH KOHTPOJIb €€ padoThl € IOMOLIbI0 CHUTHAJIbHBIX aNapaToB
(97IEKTPOHHBIX AATYUKOB).

IIpenycmoTpeTs pe3epBUpOBaHHE OOOPYJOBAHUS CHCTEM MEXAHWYECKOM BEHTWISIIMU IS
UCKJIIOYEHHS] OCTAHOBKH 3JIEKTPOOOOPYI0BaHNUS B PE3yJIbTaTe Meperpena.

IIpenycMOTpeTh aBTOMAaTHYECKOE OTKJIIOUEHHUE IIPH IOXKAape BCEX MEXAHWYECKHX CHCTEM
BEHTUJISIIINHY.

MonTaxx  0o0OpyldOBaHUS M  BO3IAYXOBOJOB IPOU3BOJAUTH B  COOTBETCTBHUM  C
CH PK 4.01-02-2013, CII PK 4.01-102-2013.

Texnuueckass  JOKyMEHTalMs  pa3pa0OTUYMKA-U3TOTOBHUTENS,  MNpPEJCTAaBICHHas  Ha
corjmacoBanue, JobkHa ObITh BeimoiHeHAa 1o ['OCT 21.602-2016, comepkaTh TJIaHBI U CXEMBI
OTONUTENIbHO-BEHTWIILMOHHBIX CHCTEM C YKAa3aHUEM TEIUIOBBIX M JJIEKTPUYECKUX Harpy3ok,
cnenuduKanno 000pya0BaHus, U3EIUNA U MaTepUAIOB, BEIOMOCTbh 00bEMOB padoT.

Bce TexHMYeckHe pelIeHus M0 OTOIUICHHIO W BEHTWIIALMHU JOJDKHBI OBITh COTJIACOBAHBI C
3akazunkom u AO «[ ' UIpOBOCTOKHEPTHY.
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8 MPOYUE TPEBOBAHUA

8.1. Okpacka u omadesika

Bce metamuinyeckue yacTu JOJKHBL ObITh OUHUILEHB! OT CMA3KH, P)KaBUMHbI, UMETh HAOUBKY
U OpOKIaAKy, I/le HEOOXOAMMO, IaCCUBHPOBAHbl  3alllUTHBIM  CJIOEM, HAHOCHMBIM
JIEKTPOCTATUYECKUM IIyTEM, OTIENIaHbl SMaJIbl0, TEPMUYECKH 00pabOTaHbl, C I[BETOM COIJIACHO
MaTepuasam.

Oxpacka noykHAa OBbITH BBIIOJHEHA Ha mpeanpustun IlocraBiiyka Ha COBPEMEHHOM
OKpPacOYHOM M CYIIMJIEHOM 000pyIOBaHHUU.

IIBer — crangapt IlocTaBuiMka, HO MNPUHATHIM B IpPaKTHKE M3TOTOBJIEHUS TaKOIo
000py1I0BaHUs.

ITocraBmuk pomwkeH mnpeacraBuTh Ilokynarento mnoapoOHyro uHGpOpMaLMIO O CBOEH
cTangapTHoi noaroroBke u cucreme otaenku KTII-10/0,4 kB ans yrBepxaeHus.

8.2. CneuuanbHbIlU UHCMpPYMeHm U 3and4acmu

8.2.1. CneumnanbHbIA UHCTPYMEHT

[TocTaBuMK MOJKEH MOCTABUTH TMOJIHBIA KOMIUICKT JIFOOBIX CHEIHAIbHBIX UHCTPYMEHTOB,
TECTOBBIX NPUOOPOB, KJIIOYEH (pydyeKk) ympaBieHHUS, HEOOXOIUMBIX KaK Ui MOHTaXa, IyCKO-
HaJaJ04YHBIX paboT, Tak U 11t 0€30MaCHON HKCIUTyaTallMi MJIM TEXHUYECKOTO 00CITYKMBAHUS.

[TocraBuiuk nomkeH obecneynTh KOMIUIEKTHYIO TpaHcopmaropuyto noactannuto 10/0,4 kB
CIIELIMATIbHOM TEJEHKKOU [ BBIEMKH WJIM YCTAHOBKH ChEMHBIX YaCTEH.

[TocTaBuIK J0HKEH BMECTE ¢ KOMIUIEKTHOM TpaHCc(OpMaTOpHOMW IMOACTaHIIMEH MOCTaBUTh
MOJTHBIA KOMITJICKT CHEIHAILHBIX HHCTPYMEHTOB U TECTOBOE OOOPYIOBAaHUE IS TIEPHOIMISCKOTO
o0cIyXKMBaHUS ¥ HAJIAJIKU B IPOIlecce IKCILUTyaTaI[iH.

8.2.2. 3anyactu

[TocTaBuIMK AOMKEH MOCTaBUTh HAa NMEPUOJ MTyCKO-HalIal04YHbIX padoT, BBOJA B EHCTBUE U
HKCIUTyaTalMio, a TaKXKe Ha MEepuoJl rapaHTHHHOro cpoka Bce HeoOxoaumble KomruiekTsl 3UIT
(epeHOCHOH CBETHJIBHUK Ha HampsbkeHue 12 B; aBromaTtnuyeckue BBHIKIIOYATENU B COOTBETCTBHUH C
ycraHoBieHHbIME B PYHH — 1o ogHOMy Ha KakIplii HOMUHAJIBHBINA TOK; TpaHC()OPMATOPBl TOKa —
[0 OJAHOMY Ha KaXKIbli HOMHHAJIBHBIA TOK; MPEAOXPAHUTENHM (KOMIUIEKT 3 IIT.); anmapaTHbIe
3axumbl Ha BbIBoIbl BH 1 HH Tpancdopmartopa — He MeHee | mIT. Ha KaXKAbIi KJIacC HAPSKEHUS).

CpenctBa mokapoTyiieHus (YriaeKuclIoTHbIe orHerymuTenn OY-5 — 2 mT.) u 3aluTHbIe
cpeAcTBa (IU1akaTbl OE30MAaCHOCTH — 2 KOMIUIEKTA; TUAJIEKTPUYECKHE KOBPHUKM — 3 INT. WIH
JTUAJICKTPUYECKUE JOPOKKU Ha BCIO JUIMHY OTCeka TpaHchopmatopa, orceka PY-0,4 kB, orceka
PYBH), a Takxe cpenctBa 3amuThl B coorBeTcTBHM ¢ CO 153-34.03.603-2003.

[IporpamMMHOe obecrieueHue o HacTpoiKe U Hajlaike 0JI0KOB MUKPOIPOIIECCOPHBIX 3allUT.

[locTaBmMK [OOJKEH PEKOMEHAOBATH 3allacHblE 4YacTH Ul BBOJA B JIEHCTBHE, IyCKa U
AKCIUTyaTallMy Ha nepBble ABa rofa. OHU TOJKHBI ObITh MEPEYUCIEHBl U MOTYT OBITh KYIIJIEHBI JIJIS
OTIPY3KH B TO K€ BpeMsl, UTO U OCHOBHOE 000pyI0BaHHUE.

Kpowme Toro, [ToctraBmuk nomkeH qate [TokynaTeato cIMCOK peKOMEHYEMBIX 3aM4acTeil Ha
HEpUO]I CEPBUCHOTO OOCTYKHBAHUS.

[locTaBmIMK JOMKEH BKJIIOYUTH B IOCTaBKY BECh CIIELUAIbHBIA 3KCILTyaTallMOHHBIN
UHCTPYMEHT, HEOOXOOUMBIM s 00OpyJOBaHUS, IIOCTABISIEMOr0 B paMKax KOHTpakTa |
IIPEACTABUTH €r0 MMOCTATENHBIN CIIMCOK.

Ecnu IocraBimuk nomnaraer, 4To 3aracHble 4YacTH HEOOXOIUMBI [T CIIEUATbHBIX TO3ULUI
WIM TO3ULMNA C JUIMTEIBbHBIM CPOKOM HM3TOTOBJICHHS, TO OH JIOJDKEH mIpenacTaBuTh [lokymarernto
00OCHOBAHHBIN JOKYMEHT C JIeTaJbHBIM ONMCAHUEM MPEI0KEHHBIX O3ULIUH U BpeMsl IIOATOTOBKU
UX K OTIPaBKe.
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Bce KOMIUIEKTHI TapaHTUHMHBIX 3almyacTedl JOJKHBI OBITh TOCTaBICHBI B TOAXOJSIIMX
KOHTEWHEepax JJisi TPAHCHOPTUPOBKHU U JOJITOCPOUHOI'O XPAHCHHUS.

8.3. UHcnekyusi u ucnbimaHue

[lepen oTrpy3Koil Ha MPEeANPUATHI-U3TOTOBUTENIE JOKHBI OBITH BHIIIOJHEHBI, KAK MUHUMYM,
CJICAYIOIINE MEPOTIPUSATHS:

— TpOBEpKa MEXaHUYECKOTO JICHCTBUS HA BCEX CXEMHBIX I€MEHTaX U MEXaHU3MaXx;

— TIPOBEPKHU IEKTPUUYECKOTO ICHCTBHS HA BCEX CXEMHBIX JJIEMEHTAX;

— DJIEKTPUYECKHUE UCTIBITAHUS BBIKIIIOUATeNIeH, KOHTAKTOPOB U pelie;

— HM3MEpeHHs COMPOTUBIICHUS U3OJSIMH U HCIIBITAHUS HA BBIICPKUBAHUE BBICOKOTO
HaANPSDKEHUS B COOTBETCTBUU ¢ TpeboBaHueM «lIpaBui skcrmyaTanuu
AIIEKTPOYCTAaHOBOK MOTPEOHUTENEH» U U3TOTOBUTENICH 000PYAOBAHUS U alllapaTypsl;

— 0oOumii BU3yanbHBI OCMOTP 000PYIOBaHMUS;

— TIEpPBUYHBIC U BTOPUYHBIE ITyCKOBBIE UCIIBITAHUS (C LIETbI0 YOSIUTHCS B TIPABHUIIBHOM
paboTe cuIoBOro 000PYAOBAHUS U YCTPOUCTB 3aIUTHI HA MUKPOIIPOLIECCOPHOM
TEXHUKE).

TecTbl NOMKHBI BKIIFOYATh BCE CUTHAJBI YIIPABJICHHUSI, COCTOSIHUS U TPEBOTU.

[TocTaBmMK [OJDKEH TPEACTAaBUTHh CBUACTENHCTBA W TPOTOKOJBl OO0 HCHBITAHHUIX TI0
BBIMIOJTHEHUIO OCHOBHBIX M OOBIYHBIX MPOBEPOK IOCTaBIsieMOro OOOpyAOBaHHUS, B TOM YHCIE
BBIKJIFOYATEJIeH CHIIOBOTO TpaHCPOpMAaTopa, TpaHCHOPMATOPOB TOKA M HATIPSKEHHS.

[Tokymarens ocrtaBiasieT 3a co0Oil TMpaBo, WIM [IEIETUPOBATH ATO MPABO CBOEMY
NPEJCTaBUTEII0, MHCIIEKTUPOBATh U IMPHCYTCTBOBaTh BO Bpems u3rotoeinenus KTII Ha 3aBome
MIPOU3BOJUTENS B COOTBETCTBHH C TUNIAHOM OOECIIEYeHHs KauecTBa, a TaKXkKe Mepes OTIPABKON s
TOTO, YTOOBI YOCIUTHCS O TOJHOM COOTBETCTBHH, IOCTABISIEMOrO O00OpYIOBaHUS, TpeOOBaHHUIM
JAHHOTO TEXHUYECKOTO 33JaHUS U YCIOBUSIM KOHTPAKTA.

[ToxynaTens TakKe OCTaBISET 32 COOOH MPaBo, UK JAET 3TO MPABO CBOEMY MPEICTABUTEIIO,
WHCIIEKTUPOBAHUS U TIPUCYTCTBUS HAa KOHTPOJIbHBIX UCIIBITAHUSX.

[TocTtaBmMK HUKAakKUM 00pa3oM HE JOJDKEH TMpemsTcTBoBaTh llokymarenmro WM ero
NPEJCTaBUTEIO B 3TOM U co3/aTh Ilokymnarento win ero mpeacTaBUTENIO BCE YCIOBUS i pabOThI
110 MHCIIEKTHPOBAHUIO W KOHTPOJIIO 32 BBITIOJHEHHEM TPEOOBAHHI HACTOAIIETO 3aIaHUS M YCIOBUI
KOHTpaKTa Ha MOCTABKY.

[TocTaBmuK AODKEH MUCHBMEHHO yBEOMUTH [loKymaTesns o 3aBOJICKUX UCTIBITAHUAX 33 TPU
HEJIeNN JI0 UX Hayaa.

Bce TtpeOyemoe wucneiTarensHoe 000pyIOBaHHWE, MaTepuaabl M HHCTPYMEHTHI Ha
NpENpUATHA U3TOTOBUTENS AOJKHBI oOecrieunBatbes [loctaBmukom u CyOrnocTaBIIMKaMH.

[Tocne pa3smemieHust 3aka3a Ha MocTaBKy, llocraBimuk o00s3aH HpenOCTaBUTH Ipaduk
U3TOTOBJICHHS, TIOJHYIO CHEIU(PHUKAIMIO U MPOLEAYpbl KOHTPOJS KayecTBa U TECTHMPOBAHUS INPH
KOHTPOJIbHBIX U IIPUEMOYHBIX HCITBITAHUSX.

Crnenudukanuy U Npoueaypbl JOKHBI yKa3blBaTh Bce (DYHKIMOHAIbHBIE BO3MOXXHOCTU
CHIIOBOTO OOOPYIOBaHUS M CUCTEM YIIPABIICHHSI, aBTOMAaTHKH, KOHTPOJIST M U3MEPEHUSI.

TecThl JOKHBI BKIIOYATh JUHAMUYECKHE U BHOPALIMOHHBIE UCTIBITAHUS B COOTBETCTBUH C
TpeOOBaHUEM JICUCTBYIOIINX HOPM.

8.4. TpaHcnopmupoeka, No2py3Ka U XpaHeHue

8.4.1. NoaroToBKa U ynakoBka

KTII JOJDKHA IMOCTaBJIATHCA OTACIbHBIMU H_IKa(I)aMI/I C 3JICMCHTAMH IJId TPAHCIIOPTHPOBKH, a
TaK)Ke TPAHCIIOPTHBIMH OJIOKaMHU JITMHOW He Oosiee 4 METpOB, CO CMOHTHPOBAHHBIMU B TIpeJieax
010Ka COCANHCHUAMU I'JIaBHBIX B BCIIOMOI'aTCIBbHBIX ueneﬁ.
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KTII mpu  tpancmoprupoBke IlocTaBuimky  OJOYHO-MOAYIBHOTO  3JaHUS WU
HEIIOCPEACTBEHHO Ha IUIOIIAJKY CTPOUTEIbCTBA JOJDKHA IIOCTaBIATHCA B TPAHCIOPTHBIX
KOHTEHHEepax.

KTII, mocraBnsemass Ha IUIOUIAJIKy CTpoHTelIbcTBa IlocTaBHIMKOM OJI0YHO-MOIYIHHOTO
30aHMsl JOJDKHA OBITh MOJHOCTBKO CMOHTHpOBaHA B OJOK - OOKcax OJIOUHO-MOIYJIBHOIO 3JaHHS
NPUTOJHBIX JUIS TIEPEeMEUICHHUs, TPAHCIOPTUPOBAHUS M OOJET4eHHOTO0 MOHTaXKa Ha IJIOUIAKE
CTPOUTEIIBCTBA.

CwemHOe o0opymoBaHue kKabenbHbIC BBOBI M BEIBOBI 10/0,4 KB, a Takke MUHHBIE MOCTHI,
Kabenu 1 KaOesIbHble KOHCTPYKIMH, €CIH TAKOBbIE UMEIOTCS JIOJKHBI ObITh YIIaKOBaHbI B OTAEIbHBIE
TPAHCIIOPTHBIE KOHTEHHEPBI.

Kaxaplii TpaHCIIOPTUPOBOYHBIN KOHTEHHEP HODKEH HMMETh OIOPBHl B BUAC MOAXOIALIMX
CTaJIbHBIX KOHCTPYKLMH, MOHTQXHBIX METENb U T. M., U1 00ECIIeYeHUs] BBIPABHUBAHUS YacTEeH BO
BpEMsI TPAaHCIIOPTUPOBKH, IEPEMELICHHM, CITyCKOIIOABEMHBIX ONEpaliil U yCTAaHOBKH.

MecTta pacrnonoxeHusi TO4YeK MOJbEMA JIOJDKHBI  OBITh  4YETKO HaHECeHbl Ha
TPaHCHOPTUPOBOYHbIE KOHTEHHEphl M Ha 4YepTekax, TakkKe He0oOXOAMMO YEeTKO HaHEeCTH
MH(pOpPMaLIMIO O Macce U LIEHTPE TSHKECTU Ha KOHTEHHEDE.

B npomecce moaroroBKkM K OTTpy3Ke JOJKHA 0O0ECHEeUMBATBHCS 3allUTa 00O0PYIOBAaHUS
10/0,4 kB (Bkitouasi BBIKIHOYATEIH, BCIIOMOTATEIbHBIC YCTPOWCTBA, YCTPOMCTBA 3alllUThI HA
MHUKPOIPOLIECCOPHONH TEXHUKE M HEOOXOIMMbIE HMHCTPYMEHT U IPHUCIOCOOJIEHUS U T. I.) OT
KOpPpO3UH, CBIPOCTH, IOIPY30UHO-PA3rpy304YHbIX TOBPEXKIEHUNH U HEUCIPABHOCTEW WJIU
BUOPAIIMOHHBIX TOBPEXJICHUNH BO BpeMsl TPAHCIIOPTUPOBKHU U MEPEMEILIEHUH.

Ha kaxnaplii TpaHCHOPTHPOBOYHBIA KOHTEHHEP MJODKHA HAHOCUTHCS HHQPOpPMALUS O
COJIep’KaHUU, HOMEPE 3aKa3a Ha MIOCTaBKY, HOMEPE U3JENINs U Ha3HAUYEHUE HAYaJIbHOTO U KOHEYHOT O
IIYHKTa TPaHCIIOPTUPOBKHU.

C xaxJ10¥ TpaHCIIOPTHOW €IMHUIIEH J0JKHA ObITh MPUIIOKEHA MHCTPYKLHUS O MOBTOPHOMN
cOOpKe Ka)/10r0 U3/eNHs Ha IUIOMIAJIKE.

[IIuHHas npoBoAKa M BTOpUYHAs MPOBOJKA, pa3oOpaHHAas JUIsl TPAHCIIOPTUPOBKH, JAOJDKHA
OBITH 3aHOBO MOJKJIIOYEHA T0CIe COOPKH, MPHU MPOU3BOJCTBE 1) MOHTAXKHBIX PadOT, KaK MEXKIY
TPAHCIIOPTHBIMH €IUHULIAMH.

Bes ykazanHas BTOpUYHAsl IPOBOJKA M OIIMHOBKA JOJKHA MOCTaBISATHCS B KOMIUIEKTE C
KTIL

8.4.2. Morpy3ka 1 TpaHCNOPTUPOBKA

[Torpy3ka u pas3rpy3ka JOJDKHA BBITOJHATHCS OAlIKOM CO CTpOIaMM ¢ MOMOUIBIO KpaHa 3a
IPeyCMOTPEHHBIE Ha KOHTEHHEpax MOrpy304HbIe METIN WU PhIM-00ITHI.

Mecra pacroyiokeHHsl TOYEK TIOoAbeMa JIOJDKHBI OBITh YETKO HAaHECeHBl Ha
TPaHCHOPTUPOBOYHBIE KOHTEHHEPHI U KOHTEHHEpHl ¢ 000py/IOBaHMEM U yKa3aHbl Ha 4yepTexkax, a
TaKXe JJOJDKHA OBITh YeTKO HaHEeCeHa MHPOPMAIIUS O Macce M IEHTPE TSHKECTH.

TpancniopTHble KOHTEHHEpPH M OJIOK-OOKCHI MOAYJIBHOTO 3JaHHs JOJDKHBI JIOMYCKaTh
BO3MOXXHOCTH ITEPEBO3KH KEJIE3HOIOPOKHBIM, BOAHBIM U aBHAIIMOHHBIM TPAHCIIOPTOM

3akperuieHue ONOK — OOKCOB Ha IIAT(OPMBI JOKHO BBHIMOJHATHCS B COOTBETCTBUU C
TpeOOBaHNUEM TPAHCIIOPTHBIX OPTaHU3AITII.

VYcroBusl TPaHCIIOPTHUPOBAHUS B YacTH BO3ACUCTBHS MEXaHMUYECKUX (DAKTOPOB JIOJIKHBI
ynoBieTBopATh TpeboBanuto 'OCT 23216-78.

8.4.3. YcnoBusa xpaHeHuA

[TocTaBmIMK MOMKEH PEKOMEHI0BATh B CBOMX JOKYMEHTaX TPeOOBaHUS, MPEIbSIBISIEMbIE K
000py10BaHHUIO (BKJIIFOUEHHOMY B €T0 TTOCTABKY) 10 XPAaHEHHIO B pailOHE CTPOUTENILCTBA C TPUPOTHO-
KJIIMMAaTUYE€CKUMU YCIOBUSAMHM, YKa3aHHBIMHU B TyHKTE 3.4 TaHHOTO 33JIaHuUs.

VYcnoBust XpaHeHUS B YaCTH BO3JICHCTBUSI KITUMATHIECKUX (DAKTOPOB TOTKHBI YIOBIETBOPSITH
tpeboBanuto [OCT 23216-78, a Takke TpeOOBaHUSIM MMOCTABIIMKA W U3TOTOBUTEINS MOACTAHIINU.
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8.5. MoHmax Ha nnow,adke u nycKo-Hanaoka

[TocTaBmIMK [OMKEH COCTaBUTH OTIENbHBINA CHHCOK [0 CTOMMOCTU MPHUCYTCTBHUS CBOMX
npecTaBUTeNeH I Me()MOHTAKHBIX paboT B MEPUOJ MOHTaXKa M IMYCKO-HANAIKA KOMIUICKTHON
tpanchopmatopHoit noacranuuu 10/0,4 kB Ha oObekTe.

OH MOKeT OBITH BBIITOJIHEH Ha OCHOBE JTHEBHBIX PACIIEHOK (C TIOJICYETOM YEIIOBEKO-THEH ) TN
C YKazaHueM (PUKCUPOBAaHHOM LIeHbI, U ipeacTaBieH [lokynarento s yTBepKIeHuUs.

8.6. [JokymeHmauus

[TocTaBmuK 10MKEH 00ECTIEYUTh MOJIHBIA KOMIUIEKT YepTeXKel U JOKYMEHTOB JUIsl MOHTaXa
1 o0cIy>)kuBaHUsI 000PYI0BaHUS.

JIOKyMeHTalMst JIOJDKHAa BKIIOYATh  CJEAYIOLIMe O0s3aTelbHbIE ITYHKTHl, HO HE
OTrPaHUYUBATHCS ITUM:

— YepTeX U O0IIel KOMITIOHOBKH KOMIUIEKTHON TpaHC(POPMATOPHOU MOJICTAHITUH C

YKa3aHHUEM Pa3MEPOB;

— PYKOBOJICTBO 110 AKCIUTyaTallMui U TEXHUYECKOMY 00CITyKUBAHUIO;

— HMHCTPYKLUU II0 YCTAHOBKE U MOHTAaXY;

— HMHCTPYKLHUU IO ITyCKO-HAaJAJIKE;

— cepTU(]UKALMOHHbIE JOKYMEHTBI U IIPOTOKOJIbI UCTIBITAHUH;

— nokymenTanuio Ha KUITuA;

— JlaHHBIE O TpaHC(POPMATOpaAX TOKA U HAMPSHKEHUS U IPOTOKOJIBI X UCIIBITAHUH;

— CXEMHBbIE PEIICHUs] U YEPTEKHU MEXKIIIEMEHTHBIX COeJMHEHUH. B yacTHOCTH, uepTexH,

KOTOpBIE coJiepKaT HH(OpMAIIHIO, €ClId 3TO Heo0XxoauMo Jutst 3akynku Ilokynarenem
BHEIIHUX COECIMHUTENIbHBIX Ka0Oenel KacarluXcsl JaHHOTO TEXHUYECKOI 0 3aJaHus;

— CXEMBI WIEKTPUYECKUE MOHTAXHBIE U UEPTEKU MEKIIIEMEHTHBIX COCIMHEHUH C

nopoOHBIM yKa3aHueM Bcex kabeneit [locraBimuka;

— OJIHOJIMHEHHYIO 3JIEKTPUUECKYIo cxemy riaBHbIx coequnenuii KTII-10/0,4 kB;

— TMPUHIUIHAIBHBIE SJEKTPUUYECKUE CXEMbI BTOPUUHBIX COETUHEHUM KaXKJI0ro 1UTa U

NIaHEJIN;

— MOHTa)KHBIE TEKTPUUYECKUE CXEMbI BTOPUUHBIX COETUHEHUM Ka)kJI0T0 IIUTa U MaHEeNH;

— CXEMBbI AIEKTPHUUECKUE MOHTAXKHBIE MEXKDIIEMEHTHBIX COEIMHEHUH, C TOIPOOHBIM

yKkazaHueM Bcex kabeneil [locTaBmiuka;

— KOMITOHOBOUHBIe uepTexHu Bcex mkagpos KTII-10/0,4 kB;

— uH(pOPMALIUIO O Macce U LIEHTPE TSHKECTH;

— CIIMCOK 3amyacTeld, HeOOXOJUMBIX IIPU MPOU3BOJCTBE MyCKO-HAIAJ0UYHbIX paboT;

— CIMCOK 3am4yacTeil, HEOOXOUMBIX JJIsl BBOJIa 000OpYOBaHUs B JIEHCTBHUE;

— CIIMCOK 3am4acTell Ha J1Ba rojia dKCILTyaTaluu;

— PYKOBOJICTBO 10 METOJly TPAHCIIOPTHUPOBAHUS M KOHCEPBALUY;

— B KOHCTpyKTOpcKoit nokymenTtaun (KJ{) nomkHa ObITh IpeiocTaBieHa cenudukanys Ha

BCE MarepHalibl U KOHCTPYKLIMHU (C YKa3aHHEM €IMHUIl U3MEPEHHUs, KOJIMYEeCTBa U Beca
(o6wema)). Kpome Toro, cneuuukanus Ha BCe MarepHaibl U KOHCTPYKIIMH, MOHTaX
KOTOPBIX, JJIi OOBEIMHEHMs] B €AMHOE IIeJIoe, CleAyeT MPOM3BOAUTH Ha IUIOIIAJKE, a
TaKXe KOJMYECTBO MOHTAXHBIX COeIMHEHUH (CTBIKOB) 3JIeKTpoKadesnel, TpyoorpoBo10B
U T.JI.

KJ[ nomkHa coxepkaTb CMEThl, YUYMTBHIBAIOIIME BCE 3aTpaTbl Ha IOCTaBJISEMOE
o0opy/soBaHUE: HAa NPOU3BOJCTBO CTPOUTEIbHO-MOHTa)XXHBIX pabOT [0 TMOJHOH TOTOBHOCTU
000pyI0BaHUS C pa3/ielieHneM padoT Ha 3aTpaThl MOCTABIIMKA HA U3TOTOBIEHHE, TOCTABKY, MOHTAX
W 3aTpaThl 3aKa34rKa Ha JOCOOPKY 00OpYIOBaHMS Ha TUIOIIA/IKE.

IlocTaBmiMK mepen HavyaaoM H3TOTOBIEHUS JOJDKEH HampaBuTh llokymaremto crnmcok
OCHOBHBIX YepTeXKel, CXeM U JOKYMEHTOB, /ISl PACCMOTPEHUS U YTBEPKACHHUS.
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B oOs3arensHOM Tmopsinke u  mepBylo ouepeab [locTaBmIMK JOMKEH TPEACTaBUTH
[Toxynarenmto u  AO «['MmpoBOCTOKHE(DTH» YEpPTEkK OOIEH KOMIIOHOBKM  KOMIUIEKTHON
tpanchopmatopHoit noactaniuu 10/0,4 kB, ¢ ykazanueM rabapuTHBIX U YCTAHOBOYHBIX Pa3MEpOB,
[IEHTpa TSHKECTU DJIEMEHTOB U Harpy30K Ha (hyHIaMEHTHI.

Paccmorpenue Ilokymarenem u AO «'HIIpoBOCTOKHE(DTH» ATUX JOKYMEHTOB HE JOJDKHO
ocBoOOkaTh IlocTaBIIMKa OT OTBETCTBEHHOCTH 32 MPOEKT KOMILUIEKTa B LEJIOM U IOCTaBKY
00opyIoBaHuUs.

[TocTaBIIMK 10 BO3MOYXKHOCTU JOJDKEH NIpeAcTaBUTh llokynarento CBOM CTaHJApTHBIE U
TUIIOBBIE YEPTEHKHU.

OpHako Bce 4epTEXKU U JOKYMEHTHI JOJDKHBI BKIIIOYATh:

— HoMep 3aka3za [loxynarens;

— HAMMEHOBAHUE YEPTEKA;

— HaMMEHOBaHUE IPOEKTA;

— Homep nokymeHTa [locTaBmiuka;

— HOMEep paboTHI.

TexcroBbie HaAHCH HA 00OPYJOBAHUH, YEPTEKAX, CXEMAX U JIOKyMEHTaX JOJDKEH OBITh Ha
PYCCKOM.

CornacoBaHHass KOHCTPYKTOPCKasi JOKYMEHTALMsl MPENOCTaBIseTCs 3aka3uuky B 3-X
9K3EMILIApaX Ha OyMa)KHOM HOCUTEJIE U ANEKTPOHHOM BapuaHTte B (hopmare pdf.

8.7. NapaHmulHbie ob6s13amenibcmea lNocmaeuwjuka

[apanTHitHBI CPOK 3KCIUTyaTallud COCTABHBIX YACTEH CHCTEMBI JOJDKCH OBITh HE MEHEe
JBaJlaTH 4YETBIPEX MECSALEB €O IHA BBOAA B OJKCIulyaTanuiro y Ilokymarens KOMIUIEKTHOM
tparcdopmaroproii nmoacranimu 10/0,4 kB, HO He MEHEe TPULIATH MIECTH MECSIICB CO THS OTIPY3KH
C IPEANPUATUS — U3TOTOBUTEIIS.

["apanTHiiHbIil CPOK XpaHEHUs - HE OoJiee ABAALIATH YETHIPEX MECALEB CO JHSI OTIPY3KHU C
OPEANPUATHI-U3TOTOBUTENS. MpPHU YCIOBUU COOJIFOJICHHUSI MPAaBUJ XpPaHEHHs, YCTAHOBJIEHHBIX
TEXHUYECKOM AOoKyMeHTanuen IlocraBmuxka.

[IpennpusiTHe-MoCTaBIIMK B Mpejaerax IapaHTUHHOIO CpOKa rapaHTUpyeT O0e3BO3Me3HOe
yCTpaHEHHE B KpaTyailliie TeXHUYECKU BO3MOXKHBIE CPOKM OOHAPY>KEHHOM HEHMCIPABHOCTH WIIU
BOCCTaHOBJeHHE Hcnonb3oBaHHOro 3UIl mpu cobmogeHuu yclioBHil TpaHCIOPTHPOBAHUS,
XPaHEHUs, MOHTa)Xa U SKCILTyaTaluu.

ITocraBka wm3genuii, HEOOXOOUMBIX JUIS 3aMEHBl BBILEAIINX W3 CTPOs 3a MpeaesiaMu
rapaHTUHHOTO CpOKa KCIUTyaTaluu, Nponu3BoaAuTcs [locTaBIIMKOM MO OT/I€IbHOMY KOHTPAKTY.

Ilo wucrteueHun rapaHTuifHoro cpoka IlocTaBuK JoKeH oOecneuyuBaTh  3a
COOTBETCTBYIOIYIO IJIaTy BOCCTAHOBJIEHUE, PEMOHT, MOJIEPHU3AIMIO U pacIIMpPEHHE KOMIUIEKTHON
TpaHnchopmaropHoii noactanuuu 10/0,4 kB 10 okoHYaHUs CpoKa ero ciy>k0bl, ykazaHHOMY B 11.7.1.

[TocTaBuIMK JOMKEH rapaHTUPOBAThH IEJIOCTHOCTh, KAUECTBEHHOE M3TOTOBJICHHUE W3JEIHS U
MCIIOJIb30BaHHBIX KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

[TocTaBmIMK MOMKEH MPEIOCTaBUTh FapaHTUIO Ha BCE BCIIOMOTraTelIbHOE 00OpYyJIOBaHHE U
000pyI0BaHUE U anmnapaTypy CyOIOCTaBIIMKOB.

CepBucHoe 00CITyKMBaHHE MOXET OBbITh BBINOJHEHO [lOCTaBIIMKOM IO COIIACOBAaHUIO C
[Toxymnarenem U 3aKIIOYEHUEM OTJEIBHOIO KOHTPAKTA.
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3HeKTp0TeXHH‘leCRaH 4acTb

[IpaBuna ycrpoiictBa 3nekTpoycTaHoBOK (yTB. Ilpukazom MuHHuCTpa dHEpreTHKU
Pecriyonuku Kazaxcran ot 20 mapra 2015 roma Ne 230).

Texauueckuit perimament "OOmue TpeOoBaHMs K TokapHOW Oe3omacHoctu" Ilpukas
Munuctpa BHyTpeHHux nen Pecnyonunku Kazaxcran ot 23 uronst 2017 roma Ne 439

O6 yrBepxknenun IlpaBun oOecrieueHuss MPOMBINUICHHON O€30MaCHOCTU JUIsl OMACHBIX
IPOM3BOJICTBEHHBIX 00BEKTOB HE(PTAHOM U ra30BON OTpacieil MPOMBIIIICHHOCTH

[Ipuka3z MunHCTpa O MHBECTULIMAM U pa3BuTHIO PecyOnmku Kaszaxcran ot 30 mekaOps
2014 roga Ne 355

[TpaBuiia TEXHUYECKOM SKCILTyaTalluu DJIEKTPOYCTAHOBOK moTpebuteneil. YTB. Ilpukazom
Munuctpa sHepretuxu Pecniyonuku Kazaxcran ot 30 mapra 2015 roga Ne 246

'OCT 12.1.030-81 «Cuctema cranaapToB 0€30MaCHOCTU TpyAd. DIEKTPOOE30MaCHOCTb.
3aluTHOE 3a3€MIICHUE, 3aHYJICHHUEY.

I'OCT 12.2.007.0-75 «Cuctema cranmapToB Oe3omacHocTd  Tpyna. Mznmenus
anekTpoTexHuueckue. O6mue TpedboBaHust 0€30aCHOCTH Y.

['OCT 12.4.124-83 Cucrema cranaapToB Oe3zomacHocTu Tpyaa. CpeacTtBa 3allUThl OT
CTaTUYECKOTO dJeKTpruuecTBa. O0Iue TeXHIYECKHe TpeOOBaHuSI.

I'OCT 14254-96 Ctenenu 3amuThl, ooecneunBaembie ooonoukamu (Kog IP).

['OCT 15150-69 Mammnbl, npuOOpsl U Apyrue TEXHUYECKHe U3aenus. VcrnomHeHus s
pa3IMYHBIX KIMMaTHYeCKUX paiioHoB. Kareropuu, ycioBus SKCIUTyaTallud, XpaHEHUS U
TPAHCIIOPTUPOBAHMSI B YAaCTH BO3JEHCTBUS KIMMAaTUYECKUX (PAKTOPOB BHEIIHEH CpEbl
(c Usmenenusmu Ne 1-4). TTocranosnenue 'occrangapra CCCP ot 29.12.1969 Ne 1394,
I'OCT 31565-2012 KaGenbubie u3aenus. TpeboBaHus moskapHO 6€30MacHOCTH.

I'OCT 32144-2013 Omnextpuyeckas dsHeprus. COBMECTUMOCTb TEXHHUYECKHX CpEICTB
anekTpomarHuTHass.  Hopmbl  kadecTBa — QJIEKTPUYECKOM  SHEpPrud B CHCTEMax
ANIEKTPOCHAOKEHNUS O0IEro Ha3HAYESHHUS.

I'OCT 31996-2012 Kabenu cuiioBble€ C IUIACTMAaccOBOM H30JIALMEH Ha HOMHUHAJIbHOE
Hanpspkenue 0,66; 1 u 3 kB. O01iue TeXHu4YecKue yClIoBus.

CT PK IEC 60364-5-54-2012 «2nekTpoycTaHOBKH HHU3KOBOJbTHBIE. YacTh 5-54. Bribop u
MOHT@X DJEKTPUYECKOro 000pyIOBaHUA. 3a3eMIIAIOUINE MPUCIOCOOJIEHUS U 3alUTHBIE
MIPOBOJHUKMI

CT PK IEC 60364-5-54-2012 «9nekTpoycTaHOBKM HU3KOBOJbTHBIE. YacTh 5-54. Bribop u
MOHTaX D3JIEKTPUUECKOTO 00O0pYJOBaHMS. 3a3eMIIAIONIME TMPUCIOCOONEHUS U 3alIUTHBIE
IIPOBOJHUKMN»

CT PK IEC 60364-4-41-2012 «2neKTpOyCTaHOBKH HU3KOBOJbTHBIE. YacTh 4-41. 3amura B
Hesnsax 0e30MacHOCTH. 3aluTa OT MOPAKEHUS IEKTPUIECKUM TOKOM

CT PK IEC 60364-1-2012 «3nekTpoycTaHOBKH HU3KOBONBTHBIE. YacTh 1. OCHOBHBIE
MPUHIIMIIBI, OI[EHKA OOIIMX XapaKTEPUCTUK, OMPECIICHUS»

CT PK 1295-2004 «2nexTpo6e30nacHOCTb. DNEKTPOyCTaHOBKH 3[JaHUI IIPOU3BOJICTBEHHOTO
U COLMAIbHO-O0BbITOBOrO Ha3HaueHMs. OOII1e TEXHUUECKHUE YCIOBHSI»

CH PK 4.04-07-2013 «29neKTpOTEeXHHUYECKUE YCTPOHCTBAY

CII PK 4.04-107-2013 «DneKTpOTEXHUYECKUE YCTPOHCTBAY

Texuuueckuit pernamenT "OOme TpeOOBaHUS K MOXKAPHOK Oe3omacHOCTH"

[Tpuxa3z Munuctpa BHyTpeHHux aen PecriyOnuku Kazaxcran ot 23 uronst 2017 roga Ne 439
CH PK 2.04-01-2011 u CIT PK 2.04-104-2012 «EcTecTBEeHHOE W MCKYCCTBEHHOE
OCBEILIEHUE.
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46.
47.

CO 153-34.21.122-2003 MHCTpYKITHS TIO YCTPOUCTBY MOTHUE3AIIUTHI 3JJaHUH, COOPYKEHU
Y TIPOMBIIIUICHHBIX KOMMYHUKAIIHIA;,

BHTII 3-85 Hopwmbl TEXHOJOTHYECKOTO MPOCKTUPOBaHUS OOBEKTOB cOOpa, TPaHCIOPTA,
MOJATOTOBKH HE()TH, ra3a U BOJBI HEPTSIHBIX MECTOPOXKICHUH.

P/ 153-39.4-113-01 HopMbI TEXHOJIOTMYECKOTO MPOESKTHPOBAHUS MAaruCTPaIbHBIX
HEPTETPOBOIOB.

CII PK 4.04-103-2013 «IIpaBwmia pacdera 3JIEKTPUUCCKUX HATPY30K TOPOJCKUX KBAPTUP H
KOTTE/KEH MOBBIICHHON KOM(MOPTHOCTH

CrpouTe/ibHAA 4ACTh

['OCT 16350-80 Knumar CCCP. PaiionupoBanne ¥ CTaTUCTHYECKHE MapaMeTphl
KJIMMAaTHYECKUX (PAKTOPOB /ISl TEXHUYECKUX LIeJIel

['OCT 18123-82 I1laii6b1. O0mmye TEXHUYECKUE YCIOBHS

I'OCT 21.201-2011 Cucrema mpOeKTHOM TOKYMEHTAIIUW JJII CTPOUTEILCTBA. Y CIOBHBIC
rpaduveckre n300paXeHUs HIEMEHTOB 31aHUH, COOPY)KEHUH 1 KOHCTPYKLIUI

['OCT 21.501-2011 Cucrema npoeKTHOW JOKYMEHTAIlMu HJsi CTpoUTenbcTBa. l[IpaBuia
BBITTOJIHEHHS paboueii TOKyMEHTAUU apXUTEKTYPHBIX U KOHCTPYKTHBHBIX PELICHUHA

['OCT 2246-70 IIpoBosoka cranbHas cBapouHas. TeXHUYECKUe YCIOBUS

['OCT 23118-2012 KoncTpyKumu cTajabHble CTpouTenbHbIe. O0IINe TEXHUYECKHE YCIOBHUS
['OCT 27772-2015 Ilpokar nnsi CTPOUTEIBHBIX CTalIbHBIX KOHCTpYKUUH. OOriue
TEXHUYECKUE YCIOBUS

['OCT 7268-82 Cranb. MeTon omnpeneseHns CKIOHHOCTH K MEXaHHYECKOMY CTapeHHIO IO
UCTIBITAHUIO HA YIapHBIA U3ru0

['OCT 9.301-86 Epunas cucremMa 3amuThl OT KOppo3uu U crapeHus. llokpbiTus
METaJUINYeCKHe M HeMEeTaJuIndecKne Heoprannueckue. Oomme TpedoBanus

['OCT 9.402-2004 Epunas cuctema 3allUThl OT KOpPpo3ud U crapeHus. [lokpbITus
Jakokpacovnble. [1oaroToBka METaIUIMYECKUX TIOBEPXHOCTEH K OKPALTHBAHUIO

['OCT 9238-2013 I'abapuThl *kene3HOJOPOKHOTO IMOJABMKHOIO COCTaBa M HPUOJIMKEHUS
CTPOEHUI

['OCT 9454-78 Mertamibl. MeToa MCHOBITaHUS HAa YIApHBIM M3rM0 NpH TMOHMKEHHBIX,
KOMHATHOMW U TIOBBIIICHHBIX TEMITEpaTypax

I'OCT 9467-75 DOnekTpoAsl MOKPBIThIE METAIMYECKUE Uil PYYHOW JYroBOW CBapKu
KOHCTPYKIIMOHHBIX U TEIJIOYCTOMYUBBIX CTaJIe. Tumbl

I'OCT P 21.1101-2013 Cucrema npoeKTHON JOKYMEHTAlUU Ul CTPOUTEIbcTBa. OCHOBHBIE
TpeOOBaHUS K IPOEKTHOM U pabodel JOKyMeHTaluu

I'OCT P NCO 898-2-2013 MexaHn4eckue CBOMCTBA KPEMEKHBIX U3JIEINI U3 YIIEPOJUCTBIX
U JIETUPOBaHHBIX cTajeil. YacTh 2. ['aliku ycTaHOBIIEHHBIX KJIACCOB IPOYHOCTH C KPYIHBIM U
MEJIKUM I11aroM pe3bObl

['OCT P 54257-2010 HanexHOCTb CTPOUTENBHBIX KOHCTPYKIWH M OCHOBaHWH. OCHOBHBIC
MOJIOKEHUS U TPEOOBaHUS

['OCT ISO 898-1-2014 MexaHn4ecKkne CBOMCTBA KPETICKHBIX M3/ACTHIA U3 YIIEPOJUCTHIX U
aerupoBaHHbIX craneid. Yacte 1. BonThl, BUHTH M IINHJIBKKA YCTAHOBJIEHHBIX KIJIACCOB
MPOYHOCTH C KPYITHBIM U MEJIKUM IIIaroM pe3b0bl

['OCT P MCO 8992-2011 U3nenus kpenexubie. O0mue TpedoBaHus st O0JITOB, BUHTOB,
IIMTAJIEK U TaeK

CH PK 1.03-00-2011 CrpoutenbHoe npou3BOJACTBO. OpraHusanus CTPOUTEIbCTBA
NPEIPUATHH, 31aHII U COOPYXKEHHH (C U3M. U JI01I.)

CHullI 12-03-2001 be3omnacHocTs Tpyaa B crpoutenbeTBe. Yacts 1. O6mue TpedoBaHus
CHulI 2.01.07-85* Harpy3ku u Bo3AeCTBUS

CH PK 2.01-01-2013 u CII PK 2.01-101-2013 «3ammra CTpOMTENbHBIX KOHCTPYKIUH OT
KOPpO3UH
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CII PK 2.04-106-2012 IMpoexTrpoBaHue TEMIOBOM 3alUTHI 31aHUI

CH PK 5.03-07-2013 u CII PK 5.03-107-2013 «Hecymue u orpakaaromine KOHCTPYKIUI»
CHulI PK 5.04-23-2002 CranbHble KOHCTPYKIIUH

Texuuueckuii pernamenT «TpeboBaHus 10 000PYIOBAaHUIO 3/1aHHH, TOMEIIEHUH 1
COOPY’KEHHI CHCTEeMaMH aBTOMATUYECKOI'0 MOKAPOTYIIECHHUs U aBTOMaTUYECKON TIOKapHOH
CUTHAJIM3ALMHY, OIIOBEILECHH U YIIPABJICHUS dBaKyallMel JItoaen npu noxapey. [Ipukas
MB/JI PK o1 29.11.2016, Ne 1111.

CH PK 2.02-01-2014 IloxapHast 6€301acHOCTb 3AaHUH U COOPYKEHHH (C U3M.)

CII PK 2.02-101-2014 IToxapnast 6€301MacHOCTb 3IaHHKH U COOPYKCHHUI

CHull PK 2.02-05-2009 IToxxapaas 6€301acHOCTb 3/1aHUI U COOPYKEHHH

Texanveckuit pernmamedT "OO0mme TpedboBanus K noxapHou o6e3onacHoctr"Hoserit [Ipukas
Munucrtpa BHyTpeHHHX Aen PecnyOnmukm Kaszaxcran ot 23 wumtons 2017 roma Ne 439.
3apeructpupoBad B MuHucTepcTBe FocTuinu Pecryonuku Kazaxcran 17 aBrycra 2017 roma
Ne 15501

[Tpuka3 MunucTpa HanuoHaIbHOH 3KoHOMUKH Pecnybnuku Kazaxcran ot 20 mapra 2015
roga Ne 237 OO yrBepxxaeHun CaHurtapHbIX IpaBuil «CaHUTAPHO-3MUAEMUOIOIMUECKUE
TpeOOBaHUS 110 YCTAHOBJICHUIO CAHUTAPHO-3aIUTHON 30HBI IPOU3BOACTBEHHBIX 00BEKTOBY
CII14.13130.2013 CucreMbl MpOTUBONOXKAPHOM 3amUThl. OrpaHUYEHUE PacpOCTPAHEHUS
noxkapa Ha 00beKTax 3auThl. TpeboBaHUs K 00bEMHO-TNIAHUPOBOYHBIM U KOHCTPYKTUBHBIM
peLIeHUsIM

CII 53-101-98 U3roToBneHue U KOHTPOJIb KAU€CTBA CTAIBHBIX CTPOUTEIBHBIX KOHCTPYKIIUN
CII PK 1.03-108-2014 IIpaBuina TeXHUKH 0€30MIaCHOCTH MTPH U3TOTOBJICHUH CTAIbHBIX
KOHCTPYKIUI

CHull PK 5.04-18-2002 Meramnnueckie KOHCTpYKIuU. [IpaBuiia mpous3BoCTBa U
MIPUEMKH paboT

OO0 yTBepKIeHHH TEXHUUECKOTro periaMenTa "OO0rme TpeOOBaHus K MOKapHOH
6e3onacuoctu"IIpuka3 Munuctpa BHyTpeHHux aen PecnyOnuku Kazaxcran ot 23 uroHs
2017 romga Ne 439. 3apeructpupoBan B Munucrepctse octuiiuu Pecriyonuku Kazaxcran 17
aBrycra 2017 roga Ne 15501

[TocranoBnenue [IpaButensctBa Pecniyonuku Kazaxcran ot 9 okts16ps 2014 roga Ne 1077
06 yrBepxxaenuu [IpaBun moxapHoii 6e30macHOCTH (C U3M.)

[TocranoBnenue IlpaBurensctBa PK ot 17 HOoa6pst 2010 roga Ne 1202 OO0 yTBepkIeHUU
TEXHUYECKOro periameHTa «TpeboBaHus K 0€30MaCHOCTH 3JaHUM U COOPYKEHH,
CTPOUTENIbHBIX MaTepuanoB M u3aenuit» (B penakuuu Ilocranomnenmii IlpaBurenbcTBa
Pecny6nuku Kazaxcrtan ot 18.07.2011 r. Ne 820, 23.07.2013 1. Ne 735, 30.01.2017 r. Ne 29)
06 yrBepxxaenuu IIpaBui obecrnieueHNs MPOMBIIUIEHHON 0€301aCHOCTH JJIsl OTTaCHBIX
IPOM3BOJICTBEHHBIX 00BEKTOB HE(PTAHOM U ra30Boi oTpacieil mpomsbiiieHHOCTH. [Iprkas
MunucTpa no uHBeCTULIUAM U pa3BuTHiO Pecniyonuku Kazaxcran ot 30 nexabps 2014 rona
Ne 355. 3apeructpupoBan B Munucrepctse roctuunu Pecriyonuku Kazaxcran 13 deBpans
2015 roma Ne 10250

CII PK 2.03-30-2017 CtpouTtenbcTBo B ceiicMuueckux paiionax (3onax) PK (c uzm. Ha
2018)

YacTb MOKAPHON CUTHAJIU3ALNH

[IpaBmiia yCTpOWCTBA 3IIEKTPOYCTAHOBOK, YyTBEpXkIEHHbIE I[Ipukazom MuHHCTpa JHEPreTHKH
PecrryOnmkn Kazaxcran or 20 maprta 2015 roma Ne 230. 3apeructpupoBaHsl B MHHHCTEPCTBE
roctamn PecyOmmmku Kazaxcran 29 anpens 2015 roma Ne 10851 ¢ m3meHeHUsIMU;

[Tpuka3 Munuctpa BHyTpeHHux fen Pecryonuku Kazaxcran ot 29 Hos6ps 2016 roga Ne
1111 «O6 yrBepxkaenuun TexHuueckoro perinamenta « TpeboBaHus 0 000PYAOBAHUIO
3/1aHUH, TOMELIEHUH U COOPY>KEHUH CUCTEMaMH aBTOMAaTHYECKOI0 TIOKapOTYILIEHUS U
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ABTOMAaTHUYECKOM MOKAPHOW CUTHAJIM3ALIUM, OTIOBEIICHUS U YIIPABICHHS dBaKyallueu JIroaen
IPH TT0XKAPEY,

CH PK 2.02-01-2014 TloxapHast 6€3011aCHOCTh 3JJaHUH U COOPYKEHUH (C N3BMEHEHHUSIMHU OT
07.08.2018 r.);

CII PK 2.02-104-2014 O6opynoBanue 31aHUH, TOMEIIEHUNH U COOPYKEHHH CHCTEMaMu
ABTOMATUYECKOM MOKAPHOW CUTHAIIM3AINH, aBTOMATUYCCKUMU YCTAaHOBKAMU
MOKapOTYIIEHUS U OMOBEILEHUS JII0ICH O MoXkape;

CH PK 2.02-11-2002 Hopmbl 060pynoBaHHs 3/1aHH, TOMEIIEHUI U COOPY>KEHHHA
CHUCTEeMaMU aBTOMAaTHUECKON MOXKapHON CUTHAIM3AINK, aBTOMAaTUYECKUMHU YCTaHOBKAaMU
MOKaPOTYIICHUS U OMOBEIICHHUS JTIOACH O ToXape (C U3MEHEHHUSIMH 110 COCTOSIHUIO Ha
05.10.2012 r.) (mompaBka);

Texauueckuit periiameHT «O01IHe TPeOOBAHUS K TIOKAPHON 0€30MaCHOCTI,
yrBepkaeHHbIl [Ipukazom MunucTpa BHyTpeHHUX aen Pecriyonuku Kazaxcran ot 23 utoHst
2017 roga Ne 439;

['OCT 31565-2012 KaGenbuble uzaenus. TpeboBaHus MOKapHOU O€30MaCHOCTH

OTomieHne ¥ BeHTHJISIUS

['OCT 12.1.005-88 Cucrema cranmaptoB Oe3omacHOCTH TpyAa. OOmme caHUTapHO-
TUrHeHnyeckue TpeOoBaHus K Bo3AyXy padboueii 30Hb1. [locranoBnenue I'occrangapra CCCP
oT 29.9.1988 Ne3388;

CH PK 4.02-01-2011* OroruieHue, BSHTUISAIUS ¥ KOHTUITMOHUPOBAHHUE BO3/TyXa;

CII PK 4.02-101-2012 OromieHue, BEHTUISAIUSA U KOHTUITMOHUPOBAHHUE BO3/TyXa;

[IpaBuna yctpoiicTBa 31eKTpoycTaHOBOK. [Ipuka3 Mwunuctpa sHepretuku PecnyOnmku
Kazaxcran ot 20 mapta 2015 roma Ne 230;

CH PK 4.01-02-2013 BayTpeHHHE CaHUTAPHO-TEXHUIECKUE CUCTEMBI;

CIT PK 4.01-102-2013 BuyTpeHHUE CAHUTAPHO-TEXHUUECKHUE CUCTEMBI.
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HE®TEIIPOBOAHAA CUCTEMA KTK TEXHUYECKHME TPEBOBAHUS

K-PD-18-0012-04-22-67V-2014 Pabouwmii mpoeKT
HIIC ATBIPAY

lpunoxeHue b
Hepe'{eﬂb npujiaraeMbIix qepTe)Keif[

1. K-PD-18-0012-04-22-67E-2078 — [IpunuunuansHast ogHonuHeiHas cxema KTT1-250/10/0,4

kB. Hauajo
2. K-PD-18-0012-04-22-67E-2079 — IlpunuunuansHas ogHonuueiinas cxema KTI1-250/10/0,4

kB. Oxonuyanue
3. K-PD-18-0012-04-22-67Q-2030 — Ilian pacmonokenus obopynoBanust B KTII1-250/10/0,4

kB. Pazpessr 1-1...3-3
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lMpunoxeHue B

Iliran pacnoJio:xkenusi odopynosanus B KTII-250/10/0,4 xB
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TEXHUYECKME TPEBOBAHUS

Pabounii mpoekT

lpunoxeHue I

Onpocubriii auct na KTIT-250/10/0,4

HaumeHnoBanue XapaKkTepUCTHKH, eTUHUIA H3MePEHHSsI

Tpedyemoe 3HaUeHHE

IIpennaraemoe
IlocTaBIIMKOM

BnoyHo-MogynbHoe 3gaHue (BM3)

XONoAHOW NATUAHEBKU ¢ obecnevyeHHocTbio 0,92

Tun 3paHusa BnoyHo-moaynebHoe u3
naHenen Tuna
«CIHOBMYY
[abapuTHbIe pa3mepsbl (4NUHA X LWUMPKHA X BbICOTa OT nona 7800x3000x3000
00 NnoTosiKa/BbicOTa C Kpblwen)
KnumaTtumyecknii nogpanoH CTpontenscTea VI
PacyeTHas cHeroBasi Harpy3ka, klla 0,5«klMa
HopmaTuMBHbLIN CKOPOCTHOW Hanop BeTpa, Kla 0,4 klNa
PacueTHas TemnepaTtypa Hapy)XHOro Bo3ayxa Hambornee -25°C

CTteneHb OrHeCTOMKOCTY B COOTBETCTBUM ¢ DefepanbHbiM
3akoHom ot 22.07.08 Ne123-d3

KaTeropus no noxxapHon onacHOCTN B COOTBETCTBUM C
CI 12.13130.2009

B2 (TpaHcdhopmaTopHbI
OTCEK);
B4 (otcek PYBH)
B4 (otcek PYHH)

cooTBeTCTBUKN ¢ PeaepanbHbiM 3akoHOM OT 22.07.08 Ne123-
o3

Knacc KOHCTPYKTMBHOMN NOXapHOW ONacHOCTU B Co
cooTBeTCTBUKN C PeaepanbHbiM 3akoHOM OT 22.07.08 Ne123-

®3

Knacc dyHKunoHansHOn noxapHon onacHoOCTU B ®5.1

YpoBEHb OTBETCTBEHHOCTU 30aHUSA B COOTBETCTBUM C
PegepanbHbiM 3akoHOM 0T 30.12.2009 Ne384-93

HopmanbHbIn

Mnowagku obcnyxuBaHus ¢ orpaxgeHnem (ga/Her) aa

JlecTHWYHbIE MapLu (aa/HeT) na

MacnonprvemHuk 100% macna ot

TpaHcdopmaTtopa

Meperopogku U3 HEropYNX MaTepuarnos c Npegenom Oa

OrHeCToOnKoCcTn 45 MuH

Twn kpoBNW (ogHOCKaTHas, ABYCKaTHas) OBYCKaTHas

Paboyee, peMOHTHOE, HapYy)XHOe OCBeLLeHNe Oa

OBakyaunOoHHOe ocBeLleHne Oa

Twvn CBETUNBHUKOB OHeproadeKTUBHbIE
cBeToaMoaHbIe

CBETUIbHUKK

Twn oborpeBaTtenbHbIX TPMGOPOB

HacTeHHble KOHBEKTOPbI

Tuvn aBTOMaTUYECKOrO perynsaTopa TemMnepartypbl

ONEKTPOHHbIN

[nana3soH TeMneparypbl, nop,p,epmwsaemoﬁ B 30aHUnN B
XonioaHoe Bpemd roga

He Huxe +5°C

BeHTunauums EcTtectBeHHasa u
NpUHyguTenbHas (c
PYYHBIM ¥
aBTOMaTUYECKUM
pexumom)
[MoxapHasa curHanusaumsi Oa
OxpaHHas curHanusaums Het
BHYTpeHHUI 3a3eMASIOLNIA KOHTYP Oa
MepBuYHbIE CpeacTBa NOXapoTyLUEHNs a
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TEXHUYECKME TPEBOBAHUS

Pabounii mpoekT

HIIC ATBIPAY
HaumeHoBaHMe XapaKkTepuCTHKH, efMHUNA u3Mepenusa | TpeGyemoe 3Hauenne | IIpennaraemoe
ITocTaBIMKOM
KomnnekT aneKkTpo3alumTHbIX CPEACTB, B TOM Yucne Ja
cpencTtBa 3awmTbl B cootTBeTcTBMM ¢ CO 153-34.03.603-
2003
Hann4yune ko3blpbkoB Had BXOAAMM Ja

MogkntyeHne TpaHcopmaTopa co ctopoHsl BH 1 HH

MegHbIMU LUMHaMWK

BbinonHeHne BHELHWX BbICOKOBOMNbTHBLIX MPUCOEANHEHNI
(kabenbHble CHN3Y UK BO3AYLWHbIE CBEPXY)

KaGenbHble cHU3y

BbINosiIHEHME BHELIHNX HU3KOBOJSIbTHbIX I'IpVICOG,D,VIHGHVIVI

KaGenbHble cHU3y

CeueHne/gnameTtp/konnyecTtso kabenen B kabenbHOM
BBOAE

CornacHo
NpUHLMNnanbHOM
OJHOJIMHENHOW CXeme
KTn

PazbeguHuTenn Hapy>XHOn YCTaHOBKM

Hanuuve pasbeanHuTenen HapyxHOM yCTaHOBKM (aa/HeT) Oa YcTaHaBnuBaeTcH Ha
KOHL,EBOW onope
Twn pasbegnHuTENen HapyXHON YCTaHOBKM PJIHO
HomunHanbHoe HanpskeHue, kKB 10
HomunHanbHbIn TOK, A (400, 630) 630
KonnyectBo 3a3eMNAILLNX HOXEN 1
Tun npuBoga Py4Hon
Cunosble TpaHcdopmaTopbl
HomunHanbHoe HanpskeHne BH, kB 10
HomunHanebHoe HanpskeHne HH, kB 0,4
HomunHaneHas yactoTa, Ny 50
Tun TpaHcdopmaTopa MacnsiHbI repMeTUYHbIN
lMoHWXeHHbIE NOTEPU XONOCTOro Xo4a U KOPOTKOro Oa
3aMblKaHWs
MoLuHocTb TpaHcdopmaTopa, KBA 250
Cxema coegumHeHust 06MOTOK TpaHCHOPMaTOPOB O/YH-11
PerynupoBaHue HanpsbxkeHus no ctopoxHe BH MbB+2x25%
MaTtepuan obmMoToK AntoMUHNN
KonnyectBo TpaHcdopMaTopoB 1
PacnpepgenutenbHoe yCTPOMCTBO BbICOKOro HanpsikeHus (PYBH)
HomuHanbHoe HanpsikeHne, kKB 10
HomuHanbHas YactoTa, 'y 50
HoMmnHanbHbIN TOK COOPHbIX LWWH, A 630
Tok Tepmumyeckon ctorkocTn (1 ¢), KA 20
ToK anekTpognHaMmU4eCKOM CTOMKOCTU, KA 51
HomMmunHanbHoe HanpskeHue uenen ynpasneHus, kKB 0,22
Hanuuve gByx paBHO3HAYHbIX 3HEPrOHE3ABUCHMbIX CEKLIMI Het
LUMH
Hanuyve aBTOMaTMYeCKOro BBO4a Pe3epBHOI0 NUTaHUS Het
Cxema nofknoyeHns Ha CTOPOHE BbICLLErO HanpsbKeHUst TynukoBas
(TynvkoBasi unv npoxogHas)
CekumoHupoBaHue (ga/HeT) Het

Tun ycTponcTsa

KCO c BbIkntoyatenamu
Harpysku (HarnonHeHue
COrmnacHo cxeme)

WcnonHeHne (oaHo- unu AByxpsigHOE, O4HO- Unn ofHopsiaHoe,
[IBYCTOPOHHEro 06cnyxumBaHus) OHOCTOPOHHEE
obcnyxvBaHue

Bua obonoyek n ctenexdn 3awmtbl no FTOCT 14254-2015

He meHee IP31

PacnpegenutenbHoe ycTponucTBO HU3KOro HanpsikeHusi (PYHH)

HomuHanbHoe HanpsikeHne, kKB |

0,4
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Pabounii mpoekT

HIIC ATBIPAY

HaumeHoBaHMe XapaKkTepuCTHKH, efMHUNA u3Mepenusa | TpeGyemoe 3Hauenne | IIpennaraemoe
ITocTaBImmKoM

HomnHaneHag yactoTa, Ny 50

HoMnHanbHbIN TOK COOPHBbIX LWWH, A 630

ToK 9aNeKTpoANHaMUYECKOM CTOMKOCTU, KA 25

HomuHanbHOe HanpskeHne uenen ynpasneHus, kKB 0,22

Tun 3a3emMneHnsa cucTeMbl pacnpeneneHus sHeprum no TN-S

OCT 30331.1-2013

Bup obonouek 1 ctenenun 3awmtbl no FTOCT 14254-2015

He meHee IP31

BblKMtoYaTenen

Hannuune gByx paBHO3HaYHbIX S3HEPrOHE3aBUCUMbBIX CEKLMN Het

LUWH

PesepBupoaHue ABTOMaTMYECKOE

Tun ycTponcTtea BBoga pesepsa ans KT (ABP unu BABP) ABP

Tun cxembl yCTPOWCTBa BBOAA pe3epBa Ha mukponpoLeccopHbix
pene

VMcnonHeHne BBOOHbLIX U CEKLMOHHBLIX aBTOMAaTUYECKMX BeikaTHOE

HoMWHanbHbIN TOK BBOAHbLIX U CEKLIMOHHbLIX aBTOMaTUYECKMX
BbIKntovarenen, A

400 — BBOAHbIE AB

VicnonHeHne oTxoasilmMx aBTOMaTUYECKUX BbIKItoYaTenemn BTblyHOE
KonnyecTtBo 1 HOMUHANbHbIE TOKM OTXOASALLMX CornacHo
aBTOMaTU4YeCKUX BblkNtovaTenen, A NpUHLUMNnanbLHom
OJHOJIMHENHOWM CXeme
KT

KonunyectBo n tun 3N aBTOMaTM4YECKMUX BbIKITIOYaTENEN

1 WT. HA KaXabl
HOMUHanbHbIA TOK

OINH vnn Y3UI

OlH Ha kaxabi BBOS,

WcnonHeHune (oaHo- unu AByxpsinHOE, O4HO- UNn ogHopsiaHoe,

[ABYCTOPOHHEro 06cnyxmBaHus) OHOCTOPOHHEE
obcnyxvBaHve

CrteneHb CEKLUMOHMPOBaHNS 3b

LLkadc cobCTBEHHbIX HYXA,

OCT 30331.1-2013

HomuHanbHoe HanpsikeHne, kKB 0,4
HomuHanbHas yactoTa, 'y, 50
HoMuHanbHbIN TOK COOPHbLIX LWNH, A 63
ToK 9aneKkTpognHaMmU4eCKoM CTOMKOCTU, KA 10
HomMmnHanbHoe HanpskeHue uenen ynpasneHus, KB 0,22
Tun 3a3emMneHnsa cuctTemMbl pacrnpeneneHnsa aHeprum rno TN-S

Bup obonouek u ctenenu 3awmtbl no FOCT 14254-2015

He meHee IP31

Hanvnyue osyx BBOOOB [a

ABP Ha koHTakTopax
VicnonHeHne BBOAHbLIX aBTOMaTUYECKUX BbIKNtoYaTenemn CraumoHapHoe
VicnonHeHne oTxoaswmx aBTOMaTUYECKUX BbIKITloYaTenemn CraunoHapHoe

KonunyectBo n Tun 3UIN aBTOMaTM4YeCKUX BbIKITlo4YaTenen

1 WT. Ha Kaxabln
HOMMWHanbHbIA TOK

Y4yeT aneKkTpo3aHeprum

McnonHeHne BcTpoeHHbii B PYHH

Hannyue yyeta Ha BBOogax PYHH Ja

Hannyue yyeta Ha oTxogawmx nuHuax PYHH Het

Tun cyeT4mKoB ONEKTPOHHbIN

Knacc TO4HOCTM CHETUNKOB He Huxe 0,5S

WHTepdenc (npoTokon) RS-485
(ModbusRTU)

Lkadc TenemexaHuku
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Pabounii mpoekT

HIIC ATBIPAY
HaumeHoBaHMe XapaKkTepuCTHKH, efMHUNA u3Mepenusa | TpeGyemoe 3Hauenne | IIpennaraemoe
ITocTaBIMKOM
Hanwnune Het
OpraHunsaumst KaHanoB CBS3W 1 Nepedaydun JaHHbIX Het

TpeboBaHMA Ha 3aWUTHbIE CPeaCcTBa, cpeacTBa noxapoTtyweHus u UMM

3awuTHbIe cpeacTBa

MnakaTtbl 6e3onacHocTH

2 KoMMnekTa

[unanekTpnyeckne KoBpuKn 3 wr.
[dnanekTpnyeckas WTaHra 1 wT.
YKasaTenb BbICOKOro HanpsXeHus 1 wr.
OdnanekTpnyeckue nepyaTkm 1 napa
Onanektpnyeckune 60TbI 1 napa
CpepncTBa NoXapoTyLueHUs

YrneKkMCnoTHble OrHeTywmMTenn (He MeHee 5 n) 2 Wr.
3un

[MepeHOCHON CBETUNBHUK Ha HanpsbkeHne 12 B 1 Wwr.

ABTOMaTMyeckue  BbIKNKOYaTeENn B
yCTaHoBneHHbIM1 B PYHH

COOTBETCTBUN C

1 WT. HA KaXabl
HOMMWHanbHbIA TOK

TpaHcdopmaTtop Toka

1 WT. Ha KaXabl
HOMMUHanNbHbIA TOK

MpegoxpaHntenu Komnnekr 3 wr.
AnnapaTHble  3axumbl Ha BbiBogbl BH un  HH He meHee 1 wT. Ha
TpaHcdhopmMaTopoB KaXkabIv Knacc
HanpshXeHus
CyYeTyuK yyeTa aneKTpoaHeprum 1 wr.
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CPC CRUDE OIL PIPELINE SYSTEM REQUIREMENTS SPECIFICATION

K-PD-18-0012-04-22-67V-2014 Detailed Design
PS ATYRAU

1 INTRODUCTION

1.1 Purpose

These Specifications cover minimum technical requirements to engineering, manufacturing,
testing and supply of 10/0.4 kV packaged single-transformer substation (PTS) with microprocessor-
based protection; electric equipment, including protections and controls to be located in turn-key
modular buildings. These Specifications are developed for PTS manufacturing w/o pressurization.

Vendor in the bid shall submit proved data in order to estimate equipment for compliance with
project requirements and estimate total cost. CAPEX, OPEX, spare part expenses, utilities’
requirements shall be considered in this case.

Together with commercial proposal the VVendor shall submit complete equipment data, which
shall meet all requirements herewith. Waive or revising of requirements shall be agreed with the
Client.

Complete set of engineering documentation for supplied equipment shall be agreed with the
Company and Giprovostokneft prior to manufacturing start.

1.2 Abbreviations

The following abbreviations are used herewith:
— PTS - packaged transformer substation.

— HV SWGR - high voltage switchgear.

— LV SWGR - low voltage switchgear.

— ALT - automatic load transfer.

— MGB - main grounding bus.

— SPTA - spare parts, tools & accessories.

— LIS - line-isolating switch.

— SS - surge suppressor.

— FA - fire alarm.

— Aux - auxiliaries.

— AUXC - auxiliaries cabinet.

— FPP - fire protection panel

— FLCP - fire & security control and indicating equipment.

2 SUPPLY SCOPE

Supply scope of 10/0.4 kV packaged transformer substation (module) shall comply with these
Specifications and single-line diagram of PTS-250/10/0.4 kV (drawings K-PD-18-0012-04-22-67E-
2078, K-PD-18-0012-04-22-67E-2079 - re. Appendix B) and shall incorporate the following:

— High voltage switchgear (HV SWGR).

— Tight oil-filled transformer w/o expander (TOFT) for rated voltage 10/0.4 kV;

— Low voltage switchgear (LV SWGR) cabinets with control & protection equipment;

— PTS auxiliaries panel (AUXP);

— Lighting system (routine, escape, repair and outdoor) with LED lighting fixtures;

— Fire protection panel (FPP);

— Frame to draw-out transformer;

— Module’s electric heating, system;

— Ventilation;

— Fire detectors and alarms;

— Special instruments, tools and equipment for installation, pre-commissioning and
maintenance;
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— SPTA (including safeguards, transformer’s repair set, circuit breakers — two for each
applied nominal size);

— Bus arrangement and cabling items within the module;

— Painting, mothballing and packing;

— Stairs and platforms for transformer’s draw-out (repair) and attending personnel entry. PTS
to be installed at elevation 1.5 m from grade;

— Data sheets for own and subcontractors’ equipment;

— Manual for own and subcontractors’ equipment adjustment and maintenance;

— Work specification and manuals for installation, pre-commissioning and commissioning of
PTS 10/0.4 kV;

— General maintenance manual for PTS 10/0.4 kV;

— Documents required for operation and maintenance of PTS and auxiliaries:

a) overall single-line diagram of 10/0.4 kV substation main connections;

b) single-line diagrams of cabinets (panels) main connections;

c) secondary connection diagrams;

d) wiring diagrams of cabinets (panels) internal connections with indicated secondary circuit

terminals for external connections;

e) wiring diagrams of inter-unit/cabinet connections with indicated secondary circuit

terminals for external connections;

f) wiring diagrams of external connections for: power transformers, 0.4 kV panels, auxiliaries

panel and central alarm panel;

g) other required for operation diagrams and drawings being the part of documentation

package for PTS 10/0.4 kV;

h) SOW data for installation supervision (I1S) and pre-commissioning (PC).

The Vendor provides for electric equipment IS and PC.

A cart shall be included in PTS supply package to transport circuit breakers heavier than 30
kg to repair area.

The Vendor is responsible for all equipment, including, but not limited with, serviceability
and compliance with all federal and regional regulations, standards & codes.

The Vendor is also responsible for all due approvals and certificates submission, including for
sub-systems and subcontractor equipment, required for import and application in the Republic of
Kazakhstan.

Manufacturer of steel structures shall not later than the week after supply agreement signing
submit to the Engineering Contractor the task (input data) for foundations’ design.

The task shall include:

— Diagram of module, platforms and stairs resting on foundations (quantity and tie-ins of
support points);

— Type of module securing at foundations (anchor bolts, welding to embedded details, etc.);
for bolted connection - diameter of bolts and holes for them, holes’ layout, required length of bolt
projected parts, bolt material;

— Loads (vertical and horizontal) from the module, platforms and stairs on foundations at
securing points;

3 KEY DESIGN REQUIREMENTS

3.1 Priority

Priority order shall be as follows:

— These Specifications;

— PTS single-line diagram;

— Industrial codes and standards mentioned herewith.
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In case of conflict between specifications, technical data and work scope or drawings, or lack
of distinct definition of any specifications/standard applicability, the Vendor shall obtain Client’s
written clarification.

Client’s approval of Vendor’s documents by no means approves deviations contained in these
documents, unless the Client has been notified on these deviations and Client’s written approval has
been obtained

3.2 Reqgulations, Standards & Codes

The Vendor shall design, manufacture, test and supply equipment meeting or exceeding
requirements of latest revisions of RK and international regulations, standards, codes & instructions
listed in the Appendix A.

The latest revisions of regulations, standards & codes shall be applied.

The Vendor shall not be limited with this list of regulations, standards & codes.

The Vendor is responsible for all equipment, including, but not limited with, serviceability
and compliance with all federal and regional regulations, standards & codes.

The Vendor is also responsible for all due approvals and certificates submission, including for
sub-systems and subcontractor equipment, required for import and application in the Republic of
Kazakhstan.

The Vendor is also obliged to obtain due certificates of Gosstandart, Gosenergonadzor,
Gospozhnadzor, Gjssandepidnadzor, Gosgortekhnadzor both for own product and Subcontractors’
component parts, if it is required by RK laws.

Waive of any standard requirements shall be distinctly specified by the Vendor in written
notification sent to the Client prior to Purchase Order issue.

After Purchase Order issue by the Client, the Vendor shall pay for modifications and
deviations necessary to meet requirements of the a.m. Regulations, standards & codes.

Vendor’s proposal shall demonstrate to the Buyer experience in similar equipment
manufacturing and in due documentation submission to RK inspection authorities for approval, if it
is required by RK laws.

3.3 Standardization and Unification Requirements

Range of applied materials and component parts shall be minimized, but meet requirements
herewith and current RK regulations, standards & codes.

It is prohibited to supply prototype equipment or equipment w/o confirmed guaranteed
continuous service.

Similar items and their component parts shall be interchangeable.

Electric equipment and digital microprocessor protection & signaling equipment shall be
mainly based on unified, similar (design and function) modules.

3.4 General Data on Construction Area

Climatic conditions within construction area (as per Atyrau weather station data) are as
follows:

— absolute minimum temperature — minus 38°C (as per RK SP 2.04-01-2017);

— absolute maximum — plus 44°C;

— climatic area (sub-area) — IVT (as per RK SP 2.04-01-2017)»;

— ambient temperature of the coldest five days (occurrence 0.98) - minus 27°C (as per RK
SP 2.04-01-2017);

— ambient temperature of the coldest five days (occurrence 0.92) — minus 25°C (as per RK
SP 2.04-01-2017);

— ambient  temperature of  the coldest  day (occurrence 0.98) —
minus 31°C (as per RK SP 2.04-01-2017);
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— humidity area — 3 (arid) (Appendix 1, RK SNiP 2.04.03-2002 «Construction

Thermotechnicsy);

— snow area — | (as per SNiP 2.01.07-85%);

— design weight of snow cover — 0.5 kPa (as per SNiP 2.01.07-85%);

— wind area — Il (as per SNiP 2.01.07-85%);

— standard wind pressure — 0.40 kPa (as per SNiP 2.01.07-85%);

— glaze ice area — Il (as per SNiP 2.01.07-85%*). Glaze ice thickness 5 mm (Table 11, SNiP

2.01.07-85);

— in accordance with RK SP 2.03-30-2017, area seismicity as per map OC3-2475 — 5, as per

map OC3-22475 - 6.

3.5 General Requirements to Packaged Transformer Substation 10/0.4

kV

3.5.1 Main Characteristics

Main characteristics of packaged transformer substation are presented in the Table 1.

Table 1. Key Parameters of Packaged Transformer Substation.

Quantity of power transformers

Parameter Value
Power transformer power, KVA 250
one

Power transformer type

Oil. power-saving

Transformer winding connection AN-11
group

Transformer neutral arrangement at N
LV side

Rated voltage at HV side, kV 10
Maximum operating voltage at LV 12
side, kV

Rated voltage at LV side, kV 0.4
Short-time thermal current at HV 20
side (within 1s), KA

Bracing at HV side, kA 51
Current type Three-phase AC
Frequency, Hz 50
Rated current at collecting buses, A, 630
w/0 emergency inputs

Short-time thermal current at LV 10
side (within 1s), KA

Bracing at LV side, kKA o5

SWGR buses’ insulation at LV side

Shall meet requirements of i.4.1.6

(LV SWGR)
HV input Cable, down
LV SWGR outputs Cable, down
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Parameter Value
Installation of input circuit breaker Fixed
Installation of circuit breakers at Fixed
outgoing lines
Service type One side
Access to control instruments Front
Climatic type and location category Category 3, version Y
as per GOST 15150 —69
LV SWGR seal rating as per GOST Minimum IP31
14254-96

3.5.2 Reliability Requirements

Key reliability indicators of substation equipment shall be:

— fail-safety — equipment capability to maintain operability within certain time or
performance period

— maintainability — equipment capability to prevent and detect reasons for failures, damages
and rectification by maintenance and repair.

Mean time between failure "accident omission” shall be at least 100000 h.

"Accident omission” failure means absence of any ESD output control command with
available any input emergency alarm.

Control function failure means not issued due (as per algorithm) control command or
generation of false control action.

Regulating function failure means parameters’ maintaining fault.

Minimum mean time between failure via process parameters’ monitoring channel is 25000 h.

Mean time to operability recovery using SPTA items shall not exceed one hour (ignoring
failed elements’ delivery time, etc.).

The Vendor in package with PTS 10/0.4 kV shall supply one SPTA set and propose to the
Buyer additional SPTA set, which can be supplied under separate contract with the Buyer.

Attending personnel will carry out scheduled maintenance in compliance with operational
documentation and current regulations.

Short or open circuit in power, control, automation, signaling circuits, failure of actuators or
external system telecom circuits shall not cause power loss of key process facilities, not associated
with operation of failed device.

Any single failure in sub-system equipment shall not cause consequences exceeding ESD
consequences.

3.5.3 Safety Requirements

The Vendor shall provide everything required for safety, fire protection and sanitary safety of
supplied 10/0.4 KV PTS equipment operation and maintenance.

At that, human life and health safety shall be ensured both at electric equipment normal
operation and at failure of 10/0.4 kV PTS hardware.

10/0.4-kV PTS electric equipment shall meet requirements of «Electric Installation
Regulations» and «Rules for Consumers’ Electric Installation Operation», as well as related RK
national standards and other safety regulations.

Grounding of all elements and general grounding of 10/0.4 kV PTS shall meet requirements
of GOST 12.2.007.0-75, GOST 12.1.030-81, GOST 25861-83.

Fixed grounding blades shall be provided at 10-kV external connection side.
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10/0.4 kV substation power equipment shall be selected to prevent electromagnetic effect on
attending personnel, environment and electronic equipment from 10-kV circuits’ current.

3.5.4 Requirements to Vendor’s Materials

Vendor’s materials shall include information sufficient for equipment assessment with respect
to total OPEX resource.

Therein, CAPEX (equipment, spare parts, installation, maintenance, reliability and down-time
expenses) can be considered as part of estimate.

The Vendor shall submit full scope of performance data for own and subcontractors’
equipment.

Equipment safety, operability, reliability and maintainability is of the highest priority.

The Vendor shall pay special attention to these factors and submit the following data for
supplied equipment:

— maintenance schedule;

— maintenance interval;

— scheduled work;

— estimate of work deadlines and professional skills;

— estimate of spare parts’ use scope within this period;

— actual historical MTBF data for PTS key items;

— MTBF to overhaul,

— Manufacturer’s QA/QC procedure.

The Vendor shall also define the most important details critical for reliability and issue any
recommendations to maximize operability and minimize OPEX.

The Vendor shall guarantee that supplied PTS can run continuously for 25 years in
environment described in the Section 3.4 herewith.

4 STRUCTURAL REQUIREMENTS

4.1 General Requirements

Design concepts for PTS manufacturing and PTS equipment shall comply with current PUE,
regulations, standards & codes.

Conductors, buses, equipment and structures shall be selected considering both normal
operation (operating voltage and current, accuracy class, etc.) and short circuit conditions (thermal
and dynamic impact, switching capacity).

Electric equipment, live parts, safeguards’ securing, bearing structures, isolating and other
distances shall be selected and arranged considering that:

— resulting from normal operating conditions forces, heating, voltaic arc or other phenomena
(sparking, gas emission, etc.) cannot injure attending personnel, damage equipment and generate
short circuit of earth fault;

— at normal operation conditions disturbance SC damages can be localised,;

— at de-energizing of some circuit its equipment, live parts and structures can be safely
repaired w/o disturbance of adjacent circuits’ normal operation;

— possibility is ensured for suitable installation/dismantling, repair and transportation of
equipment w/o consumers’ additional disengagement;

— possibility is ensured for video-thermal inspection of all contact connections w/o HV/LV
SWGR cells’ de-energizing.

PTS shall have distinct inscriptions indicating functions of equipment, panels. Inscriptions
shall be at the front side. Panel's attended side shall have inscriptions indicating associated
connections, panel function, panel sequence number in the switchboard; equipment installed at the
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panel shall have inscriptions or marking as per diagrams. Switch actuators shall have status
indications «on», «offy.

PTS parts associated with different current and voltage circuits shall be arranged to ensure
their distinct identification.

Mutual arrangement of phases and poles shall be the same within the facility. Painting and
marking of buses and conductors shall comply with the Chapter 1.1. of PUE.

PTS supply package shall include PJIHJI isolating switch (in package with actuator).
Requirements to the switch:

— LIS shall be installed at dead end tower;

— LIS main contacts shall be made of beryllium bronze with silver coating and shall ensure
LIS safe operation at low temperature and glaze ice up to 20 mm;

— LIS actuator shall be protected from unauthorized access and precipitations by locked
strong metal cover. Additional mechanical lock shall be also installed at switch actuator.

— tight pockets for dispatcher tags shall be installed at switch structures;

— LIS design shall support buses lead directly to LIS (w/p additional portals with support
insulators). Bus arrangement shall not face mechanical impact at switching operations.

All PTS 10 kV and 0.4 kV live parts shall be made of buses with due cross-section.
Transformer bus arrangement and LV/HV SWGR input cell buses shall be in heat-shrinking
insulation.

Detachable joints at live parts and other connections shall have self-unscrewing prevention
arrangements.

Conductive lubricant shall be applied at live part joints.

10 and 0.4 kV bus arrangement shall have minimum bolted joints and holes, all holes shall be
filled by joints.

PTS structures shall be stable for electromechanical fields, noise, and shall not form closed
electromagnetic loops.

All 10 and 0.4 kV buses shall be accessible for thermal-visual and visual inspection.

Power for fire protection and escape lighting systems to be fed from FPP panel with ALT
supplied from LV SWGR different sections.

FPP circuit breakers to be hooked-up upstream LV SWGR input CB.

FPP panel shall have side walls for fire protection of inside equipment. Panel front part shall
be painted in red. Wall thickness is specified in design documentation and Specs for specific panel

type.
For PTS equipment layout re. Appendix C.

4.2 Requirements to Power Transformer

Power transformer shall comply with GOST 11677-85, GOST R 52719-2007.

Power transformer to be used is tight oil power-saving transformer, type TMI'-250/10/0.4 kV.

To use a transformer with low open and short circuit losses.

Transformer winding connection - JI/Yu-11.

Transformer shall have temperature and oil level transmitter.

Oil receiver in transformer unit base (structure) shall be provided for power transformer; it
shall be designed to take 100 % of transformer oil. Oil receiver design shall support tightness (to
prevent transformer oil leaks). Oil receiver at suitable for service place shall have ball valve to drain
oil.

To provide draw-out rollers with thrusts for transformer. Thrusts shall fix the transformer in
operating and transport position. PTS site shall have device to draw the transformer to service
platform.
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4.3 Requirements to HV SWGR

KCO type cell with load break switches to be used in HV SWGR.

Design of HV cell shall support visual (thermal-vision) inspection of electric equipment w/o
cell isolation and cell doors opening. HV SWGE cell shall have interlocks to prevent action errors of
operation personnel during switch-over in electric installations. Interlocking of load breaker
actuators, grounding blades, cell doors etc. shall not, as far as possible, use “mark keys”. Interlocking
types shall meet requirements of GOST 12.2.007.0-75.

HV SWGR cell doors’ marking to be with removable dispatcher tags. Tag plates shall be
included in delivery scope. Design, quantity and list of plates shall be indicated in design
documentation/data sheets/specifications.

Cut-off switches installation shall prevent circuit spontaneous closing (by gravity action).
Their movable live parts in open position, as a rule, shall be de-energized. KCO cell with load breakers
shall have removable dielectric partition between breaker contacts (in open status) for safe repair
(cable line hookup, fuses’ replacement ets.).

Locks of actuators for grounding blades and switching equipment shall have different design.
Locks of actuators for grounding blades shall be painted red.

HV SWGR cells shall have lighting - lamps to be replaced w/o stop to repair a unit installed
in KCO cells.

KCO cell shall have inspection windows. Dimensions of windows shall let identification of
switching equipment status.

4.4 Requirements to LV SWGR

220 VAC/50 Hz control current shall be fed to CB relay protection and control circuits via
separate circuit breakers.

LV SWGR shall have surge suppressors (SS).

LV SWGR cabinets shall have a plate with the following data as per GOST 18620-86:

— cabinet tag;
cabinets’ rated parameters (voltage, current, frequency), if they are not the part of cabinet

tag;

manufacturing date;
weight;

— seal rating - as per GOST 14254-2015;

LV SWGR cell doors’ marking to be with removable dispatcher tags.

LV SWGR consists of input, ALT and distribution panels.

ALT shall be based on microprocessor relays. ALT shall be able to recover normal mode,
shall have monitoring system for voltage, range, phase failure, asymmetry (maximum pickup voltage
0.55 Urated) and invitation time setting (up to 10 sec), shall have separate 1/0O keys.

ALT shall support time lag setting for LV SWGR input breakers’ closing/opening.

Terminal assemblies, additional contacts and grounding conductors shall be installed to ensure
accessibility and safe maintenance of secondary circuits w/o primary circuits’ de-energizing.

Insulating tubes, channels, clamps or plastic ducts shall be used for secondary connection
conductors to prevent mechanical damage.

Buses and connections shall be made of copper. Bolts, nuts and washers for bus connections
shall be made of materials with high tensile strength, flexible connections are prohibited.

Modern fixed CB shall be installed in LV SWGR.

CB shall have combined protections - SC and overload.

Design of outgoing line cabinets shall support suitable connection/disconnection of outgoing
cables.

CB to be located at suitable for installation and operation distance.

CB to be located at suitable for installation and operation distance.
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Arrangement of CB in LV SWGR cabinets shall be vertical over cabinet height. At that, CB
of the same time shall be interchangeable in any compartment.

Buses shall be located in cabinet separate compartment preventing access to compartments
with equipment.

N and PE buses to be located in panels’ bottom part. Buses to be distanced over height. PE
bus to be located as close to panels’ front as possible.

Design of cabinets with LV SWGR outgoing lines shall support cables’
connection/disconnection w/o adjacent feeders’ de-energizing.

To provide for phase-wise signal lights of LV SWGR cabinets’ energizing.

All-purpose meters (not requiring calibration) to be provided in LV SWGR input cabinets for
PTS.

LV SWGR case shall have place for circuit schematics and CB list with indicated functions.

All doors and swivel panels in cabinets shall be connected to switchboard grounding bus by
flexible stranded insulated copper conductor. Conductor connection shall not hinder doors or swivel
panels opening/closing inside the cabinet.

LV SWGR cell doors’ marking to be with removable dispatcher tags.

4.5 Buses and Bus Ducts

Buses shall be three-phase with rated parameters withstanding all dynamic, thermal and
dielectric stresses over the whole length.

Buses and connections shall be made of cold-worked electrolysis copper. Bolts, nuts and
washers for bus connections shall be made of materials with high tensile strength, flexible connections
are prohibited.

Bus cross-section shall be sufficient to withstand sustained load current.

Bus shall be located in cabinet separate compartment preventing access to other compartments
with equipment.

Buses phasing, color marking, installation and connection shall meet requirements of PUE.
1999-2003 seventh edition, «Regulations for Consumers’ Electric Installation Operation» and other
RK regulations, standards & codes.

4.6 Requirements to Power Metering System

Power metering to be arranged at PTS inputs.

To use electronic meters with RS485 interface and minimum accuracy class 0.5S supporting
data transfer for automatic power data acquisition system.

Metering current circuits to be hooked-up via test box.

Meters shall have 2 digital interfaces RS485.

Meters’ manufacturing date shall not exceed 1 year as of delivery date. Minimum recalibration
interval - 8 years. Minimum guarantee period for metering instruments - 3 years.

Minimum accuracy class of current transformers - 0.5S.

Minimum recalibration interval - 8 years. Current transformers’ manufacturing date shall not
exceed 1 year as of delivery date.

4.7 Requirements to Auxiliaries

Auxiliaries to be arranged in individual cabinet.

The power supply of the auxiliary cabinet should be provided from different inputs to the
common SWGR bus system. Provide the connection of circuit breakers to the starting switches
SWGR.
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Auxiliaries cabinet scheme shall ensure uninterrupted power supply for auxiliary loads from
different inputs to the common busbar system of the SWGR (ALT at contactors). To provide signaling
equipment for auxiliaries voltage monitoring from I and Il input.

Step-down transformer to be installed in auxiliaries cabinet. 12V sockets to be used for
portable electric equipment, tools, instruments, lighting fixtures.

12 and 220V sockets shall have different design.

~220 V sockets shall be hooked-up via residual current CB.

4.8 Requirements to Lighting

Modular building lighting to be arranged with commercial power-saving LED lighting
fixtures.

Type of lighting fixtures and wiring shall match environment, function and work character.
Illumination standards shall be implemented as per SP 52.13330.2011; lighting system arrangement
to be suitable for maintenance and control.

Modular building shall have the following lighting systems:

— routine lighting;
escape lighting;
portable repair lighting;

— outdoor lighting.

To provide lighting in power transformer compartment. To prevent lighting wiring and
fixtures installation above LV and HV live buses and power transformer.

Power for routine lighting to be fed from 0.4 kV auxiliaries cabinet, for escape lighting — from
FPP panel. Escape lighting fixtures shall have built-in batteries.

LED lighting fixtures (climatic version Y1) to be installed above each door (gate) for outdoor
lighting arrangement.

Repair lighting voltage — 12 VAC via step-down safe isolation transformer as per PUE.

4.9 Requirements to Lightning Protection

PTS building lightning protection, as per SO 153-34.21.122-2003 and RD 34.21.122, to be
arranged with natural lightning arrester - steel roof and natural current tap - steel framework of PTS
building. Electric continuity between different parts shall be long-term.

Lightning current spreading in soil to be arranged by PTS building structures connection with
grounding system.

4.10 Requirements to Grounding

To provide for key occupational safety activities: automatic de-energizing; protective
grounding and potential equalizing in compliance with PUE, RD 34.21.122 and SO 153-34.21.122-
2003. In compliance with para. 3.2.1.2 of SO 153-34.21.122-2003 - to arrange continuous, reliable,
long-term electric connection between module’s metal roof and structure.

Indoor potential equalizing system to be arranged as per the Chapter 1.7 of PUE, the system
shall be connected to the main grounding bus (MGB). Main grounding bus to be made by module
manufacturer and shall meet requirements of PUE, para. 1.7.1109.

Outside the module - to provide places for bolted connection (with loosening prevention) of
protective and operating grounding conductors, transformer neutral conductor to external grounding
loop. Connection places to be indicated with the symbol «grounding» (PUE, para.1.7.118).

In accordance with para.1.7.116 of PUE, there shall be possibility to disconnect grounding
conductor at a suitable place (as a rule, MGB) to measure grounding resistance. Grounding conductor
disconnection shall be possible only by tool.

Anti-loosening shall be provided for bolted connections. Connections shall be ground to
metallic luster, protected from corrosion and accessible for visual inspection.
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Conductors of potential equalizing systems at their connections to adjacent live parts shall be
marked by yellow-green strips (paint or double-color adhesive tape).

Multi-cable transfer (MCT) sleeves to be provided in walls for grounding conductors’ lead
beyond PTS.

Transformer winding zero point shall be connected with protective grounding loop w/o
intermediate conductors (protective grounding conductor, steel structures etc.). Neutral grounding
conductor shall be black.

4.11 Requirements to Electromagnetic Compatibility

All PTS secondary equipment shall be tested for noise stability in accordance with GOST
51317-6.5-2006, GOST R 50648-94 and GOST R 50649-94.

All electromagnetic effects at PTS secondary equipment locations shall not exceed allowed
values for each specific device.

Supplied equipment operation shall not create out-of-tolerance electromagnetic noise for other
equipment components and shall not be affected by electromagnetic impact from other sources.

4.12 Requirements to Interlocks

The following interlocks shall be arranged:

— interlocking between load breaker and breaker grounding blades, which prohibits load
breaker closing, when grounding blades are closed, and grounding blades’ closing, when load breaker
is closed, and ensuring impossibility of grounding blades’ closing at loaded actuator and actuator
loading at closed grounding blades;

— interlocking between load breaker grounding blades and LV SWGR input breaker,
preventing possibility to feed voltage from LV SWGR cabinets via transformer to opened load
breaker blades;

— interlocking at ALT preventing parallel work of two inputs.

Interlocks shall comply with GOST 12.2.007-75 (with all latest amendments).

4.13 Requirements to Power and Control Cables

Power cable lines shall be arranged by cables with copper cores for shared wiring with low
smoke and gas emission (index «Hr(A)-LS») as per GOST 31565-2012.

Secondary circuits shall be arranged by control cables with shielded copper cores for shared
wiring with low smoke and gas emission (index «Hr(A)-LS») as per GOST 31565-2012.

Fire protection cable lines shall be arranged by fireproof cables with copper cores for shared
wiring with low smoke and gas emission (index «Hr(A)-FRLS») as per GOST 31565-2012.

Indoor wiring (heating, lighting etc.) to be laid in plastic cable ducts. Power cables to be laid
in steel trays and ducts. Steel tray and ducts shall be grounded.

5 REQUIREMENTS TO FIRE ALARM SYSTEM

PTS building shall have fire alarm and fire public address system in accordance with the Order
of RK Minister of Internal Affairs as of November 29, 2016, # 1111, RK SN 2.02-01-2014, RK SP
2.02-104-2014, RK SN 2.02-11-2002.

Automatic fire alarm system shall incorporate fire & security control and indicating
equipment (FLCP), as well as manual call points (MCP) and automatic fire detectors, horn and
beacon fire alarms, installed in compliance with RK SP 2.02-104-2014. All fire detectors to be
connected in loops. All loops shall be led to FLCP equipment installed in suitable for maintenance
place. Fire alarms (horns and beacons) shall be designed for voltage 24 V. SPTA for all manual call
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points and automatic fire detectors, horn and beacon fire alarms shall be at least 10% of the scope of
equipment.

FLCP equipment shall have output relay to shutdown ventilation system, loads and initiate
actuators (beacon, horn). FLCP equipment shall have output relay contacts («Attention», «Fire»,
«Faulty) for integration in Client’s system.

To arrange power supply (first category) and grounding of fire alarm equipment.

Fire alarm cable/wire clearances and crossings with other utilities within the building shall
prevent mutual interference of different utilities as per RK SP 2.02-104-2014.

It is prohibited to lay together up to 60-V fire alarm & fire automation lines and 110 V and
over lines in one duct, pipe, bundle, closed channel (structural steel) or one tray.

The a.m. Lines can be laid together in different compartments of ducts and trays having solid
longitudinal partitions (made of flame-proof materials) with fire resistance rating 0.25 h.

It is prohibited to lay together fire protection cable lines with other cables and conductors in
one duct, pipe, bundle, closed channel (structural steel) or one tray.

Fire alarm cables to be selected in compliance with GOST 31565-2012 and RK SP 2.02-104-
2014; flame-proof cables to be selected.

FLCP equipment shall be packaged with redundant power unit and cabling items. Redundant
power unit shall support automatic fire alarm system running within 24 hours in standby mode plus
1 hour in alarm mode.

MCP to be installed in compliance with RK SP 2.02-104-2014.

Automatic fire fighting instruments and equipment shall have Fire Safe Certificates applied
in the territory of Republic of Kazakhstan or Customs Union certification.

Building delivery package shall incorporate the following fire alarm equipment:
fire local control panel (FLCP), redundant power unit, MCP and automatic fire detectors;
— fire horn and beacon alarms;

— fire safety signs for MCP and horns;
junction, splice boxes, cabling items;
pipes for passing through walls, inputs.

— Fire alarm equipment types shall be agreed with the Client and JSC Giprovostokneft prior
to manufacturing start.

— Vendor’s engineering documentation for fire alarm system shall contain:

— bill of fire alarm equipment. The document shall contain equipment tag, description,
performance characteristics, quantity, manufacturer;

— passports and fire safety certificates for fire alarm and PA equipment;

— cable and cable duct schedule. The document shall contain fire alarm cable tags,
description, performance characteristics (quantity of cores, OD, etc.), cabling conditions, both ends’
hookup places, voltage, quantity, wiring diagram number;

— external wiring / loop diagrams. Diagrams shall show selected redundant power unit and
calculation of battery capacity;

— layout of equipment, cabling, fire detectors, MCP, horns and beacons. Plan shall indicate
tie-ins for instrument locations, cabling elevations, location and coordinates, cable inputs’ location
and coordinates;

6 TECHNICAL REQUIREMENTS TO STRUCTURAL DESIGN

6.1 Structural Units

The Vendor shall design, manufacture, package and deliver PTS building to construction site.
To expedite construction it is intended to apply modularization method using turn-key
modules.
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Building delivery scope shall include due engineering support systems (heating, temperature
monitoring, emergency exhaust ventilation, fire alarms, lighting), including hoisting equipment, as
well as entrance and service platforms at their stairs.

Layout & arrangement and structural concepts shall meet requirements of all current RK
regulations, standards & codes.

Service platforms, gangways, passages, stairs, ladders, railing shall comply with the Order
of RK Minister for Investment & Development as of December 30, 2014, # 355 «On Approval of
Industrial Safety Rules for Oil & Gas Industry Facilities», the Order of RK MI&D as of 30.12.2014,
# 354 «Industrial Safety Rules for Trunk Pipelinesy .

The Client arranges Vendor’s building at the site, arranges due supports/foundations, connects
it to external utilities.

Dimensions of building’s pre-fabricated items shall match RK rail road (1520-mm track)
rolling-stock shipping clearances (GOST 9238-2013 «Dimensions of Rail Road Rolling-Stock and
Structures’ Proximity»).

Module’s bearing structures shall have slinging devices for handling and installation
operations and shall be designed for transportation loads.

The Vendor shall develop civil/structural assignment for building foundation design. It shall
indicate:

— schemes of building rest on foundations (quantity and tie-ins of rest points);

— type of building securing at foundations (anchor bolts or welding to embedded details);

— for bolted joints — diameter of holes in module base, holes’ layout, length of bolts’
projecting parts;

— loads (vertical and horizontal) from the building on foundation at securing points;

— arrangement of building entrances and openings for electric and sanitary utilities;

— foundation top elevation (elevation of building framework structures’ bottom with respect
to finished floor elevation);

— entrance and service platforms with indicated tie-ins and elevations, foundations for stair
flights.

Enclosing structures shall be made of three-layer Sandwich panels with steel facing and flame-
proof Rockwool insulant.

Insulant thickness shall be selected as per RK SN 2.04-03-2011 and RK SP 2.04-106-2012.
Insulant material shall be environmentally safe, flame-retardant, shall not generate toxic substances
or unpleasant odors when exposed to open flame.

External siding of modules’ wall panels shall be made of galvanized steel profile. For better
appearance and corrosion protection the profile to be painted twice, minimum thickness 80 micron.

Ceilings to be arranged over metal frame.

Materials permitted by Gossanepidnadzor authorities shall be used for finishing of floors,
walls and ceilings.

Window units to be made of frost-resistant PVC profiles with swing-out fittings.

External doors — steel, with flame-retardant heat insulation, seals and auto-closers.

Door dimensions shall comply with the Technical Regulations «Requirements to Buildings,
Premises & Facilities Equipping with Automatic Fire Fighting and Fire Alarm, Public Address and
Evacuation Management Systemsy. Order of RK MIA as 0f 29.11.2016,

#1111, RK SP 2.02-101-2014 and RK SNiP 2.02-05-2009.

. All door units shall have locks opened from inside w/o key.

Internal finishing, equipping, utilities, design temperature to be selected in accordance with
the Order of RK National Economics Minister as of March 20, 2015, # 237 On Approval of «Sanitary
Requirements for Industrial Facilities Sanitary Protection Zones’ Setting».

Building’s criticality rating is normal - Regulations of RK Government as of November 17,
2010, # 1202 On Approval of Technical Regulations «Safety Requirements to Buildings & Facilities,
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Construction Materials and Items» (read with Regulations of RK Government as of 18.07.2011, #
820, 23.07.2013, # 735, 30.01.2017, # 29)

Building’s fire resistance rating is II — Technical Regulations "General Requirements to Fire
Safety” New Order of RK Minister of Internal Affairs as of June 23, 2017, # 439. Registered in RK
Ministry of Justice on August 17, 2017, # 15501

Building’s structural fire risk class is CO — Technical Regulations "General Requirements to
Fire Safety” New Order of RK Minister of Internal Affairs as of June 23, 2017, # 439. Registered in
RK Ministry of Justice on August 17, 2017, # 15501.

Building’s explosion & fire and fire risk category is JI — Technical Regulations "General
Requirements to Fire Safety” New Order of RK Minister of Internal Affairs as of June 23, 2017, #
439. Registered in RK Ministry of Justice on August 17, 2017, # 15501. Building’s functional fire
risk class is @5.1 — Technical Regulations "General Requirements to Fire Safety” New Order of RK
Minister of Internal Affairs as of June 23, 2017, # 439. Registered in RK Ministry of Justice on
August 17, 2017, # 15501.

Minimum service life - 25 years.

Delivery scope shall ensure delivery of building to the Client w/o Vendor’s structural concepts
modification at the site.

At that, the Client arranges Vendor’s building at the site, arranges due supports/foundations,
connects it to external utilities.

6.2 Requirements to Structural Materials

6.2.1 Steel Structures

Material for bearing structures - steel C245, auxiliary structures - steel C235 (as per GOST
27772-2015 and Table 50, Appendix 1, RK SNiP 5.04-23-2002). Steel structures are: steel rolled
shapes, pipes and closed rectangular profiles.

Steel structures with closed rectangular profile to be fabricated with full penetrated welds and
welded-up edges. At that, it is allowed not to apply internal corrosion protection.

6.2.2 Welded Joints

Steel structure welded joints shall comply with RK SNiP 5.04-23-2002 «Steel Structures.

Electrodes D42 as per GOST 9467-75 “Coated Metal Electrodes for Manual Arc Welding of
Structural and Heat-Resistant Steel” shall be used for manual arc welding of steel C235, C245 as per
GOST 27772-2015.

All welding operations shall comply with RK SN 5.03-07-2013 «Bearing and Enclosing
Structures», Section 5.8, RK SN 1.03-05-2011, Section 5 «Occupational Safety in Construction» and
CPC-85002 «General Rules for Structural Elements’ Welding».

6.2.3 Bolted Joints

Steel bolts, nuts and washers shall meet requirements of GOST R ISO 8992-2011,
GOST 1SO 898-1-2014, GOST R ISO 898-2-2013, GOST 18123-82.

Bolts shall be selected from the Table 57, Appendix 2, RK SNiP 5.04- 23- 2002 considering
their application (climatic area, acting loads, joints’ work conditions).

6.2.4 Materials’ Certification
All used materials shall be certified. It is prohibited to use non-certified materials.

6.3 Requirements to Corrosion Protection of Structures

Corrosion protection of outdoor structures shall comply with RK SN 2.01-01-2013 and RK
SP 2.01-101-2013 using cold zinc-plating of steel.
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Service life of zinc-rich corrosion-proof coating shall be at least equal to design service life.

Bolts, nuts and washers to be protected from corrosion by hot zinc plating (melt dipping) or
electrolytic zinc plating (cadmium-plating) and then by chromatizing as per GOST 9.301-86
«Metallic and Inorganic Non-Metallic Coatings. General Requirements». Minimum coating thickness
shall be 60-100 micron for hot zinc plating and 18-20 micron for electrolytic zinc (cadmium) plating.
Coating thickness in thread shall not exceed plus tolerance.

Corrosion protection of field joints after installation shall be similar to main coating.

6.4 Requirements to Explosion & Fire Safety

Modular building shall meet the following requirements:

— Technical Regulations "General Requirements to Fire Safety"”, the Order of RK Minister
of Internal Affairs as of June 23, 2017, # 439, Regulations of RK Government as of October 9, 2014,
#1077,

— Technical Regulations «Requirements to Buildings, Premises & Facilities Equipping with
Automatic Fire Fighting & Fire Alarm,

— Public Address and Evacuation Management Systems». Order of RK MIF as of
29.11.2016, # 1111, SP 2.13130.2012 and SP 4.13130.2013.

— RK SP 2.02-104-2014 Buildings, Premises & Facilities Equipping with Automatic Fire
Fighting, Fire Alarm and Public Address Systems;

— RK SNiP 2.02-05-2009 Fire Safety of Buildings and Facilities;

— RK SP 2.02-101-2014 Fire Safety of Buildings and Facilities

— RK SN 2.02-01-2014 Fire Safety of Buildings and Facilities

— In compliance with RK SN 2.02-01-2014, RK SP 2.02-104-2014 to design the following
explosion & fire safety activities for buildings and facilities:

— steel bearing structures shall have certified fire-proofing coating supporting building’s
minimum fire resistance rating - Il. Service life of fire-proofing coating shall be at least equal to
module’s service life;

— escape exists shall comply with RK SNiP 2.02-05-2009 and RK SP 2.02-104-2014 .
Dimensions and quantity of escape exits shall comply with RK SNiP 2.02-05-2009. Doors at escape
ways shall be push-open and when opened shall not block escape ways;

— openings for utilities’ lead thorough structural units shall be filled by flame-proof materials
with due fire resistance rating , smoke/gas tightness. Materials shall be included in module supply
package.

— all steel structures shall be protected by zinc enamel coating preventing sparking (cold zinc

plating).

6.5 Requirements to Steel Structures’ Fabrication and Installation

Steel structures shall be fabricated in accordance with GOST 23118-2012 «Steel Structural
Units. General Specifications», SP 53-101-98 “Steel Structural Units’ Fabrication and Quality
Control” and RK SNiP 5.04-18-2002 «Steel Structures. Rules for Work Execution and Acceptancey,
based on detailed documentation approved by Engineering Contractor and accepted for work by
Manufacturer.

Structures shall meet design requirements for bearing capacity (strength and rigidity).

Steel structures shall be protected from corrosion. Structures’ surface prior to coating
application shall be degreased to the second degree as per GOST 9.402-2004.

The Manufacturer shall submit due CoC for all used materials and items.

Construction & installation shall comply with RK SN 5.03-07-2013 «Bearing and Enclosing
Structures» and RK SN 1.03-05-2011 «Occupational Safety in Construction»

Works shall comply with approved Methods Statement (MS), which in addition to
requirements of RK SN 1.03-00-2011 «Construction Technology. Management of Buildings and

GIPROVOSTOKNEFT KO 55 File KPD180012042267V2014 1.docx



CPC CRUDE OIL PIPELINE SYSTEM REQUIREMENTS SPECIFICATION

K-PD-18-0012-04-22-67V-2014 Detailed Design
PS ATYRAU

Facilities Construction» shall specify: structures’ installation accuracy; 3D stability during
installation; occupational safety.

Limited deviations of installed structures’ actual position during acceptance shall not exceed
values of RK SN 5.03-07-2013 «Bearing and Enclosing Structures».

Quality of fabricated structures shall comply with GOST 23118-2012 and SP 53-101-98, RK
SNiP 5.04-18-2002. Random quality control of construction & installation shall comply with RK SN
1.03-00-2011 «Construction Technology. Management of Buildings and Facilities Construction.

6.6 Technical Documentation

Vendor’s civil/structural documentation shall include architectural/civil and detailed
structural drawings in compliance with GOST R 21.1101-2013 and GOST 21.201-2011.

7 HEATING AND VENTILATION REQUIREMENTS

The Vendor shall design, manufacture, package and deliver heating & ventilation system in
compliance with RK regulations, standards & codes. Building delivery package shall incorporate
heating & ventilation equipment, items and materials in scope sufficient for installation.

Design ambient temperature:

— during cold season for heating and ventilation design
- minus 24.9 °C,

— during warm season for ventilation design — plus 31 °C.

Ventilation and heating systems shall support automatic maintaining of indoor temperature
within the range 5 + 35 °C, if there is no special requirements to room temperature regime.

Required indoor temperature and heat input from equipment shall be clarified based on data
of equipment Vendor approved by the Client. Layout and arrangement of heating and ventilation
systems depends on heat input and required indoor temperature.

Premises with heat input from equipment sufficient to compensate heat losses shall be
equipped with duty heating system designed to maintain plus 5 °C, when equipment is idle.

In repair (except for emergency repair) areas (lasting for 2h and more continuously)
temperature during cold season shall be increased up to 17 °C by mobile fan heaters.

Heating - industrial electric heaters with automatic temperature adjustment at heat-release
surface depending on indoor temperature. Heaters’ surface temperature shall not exceed130 °C.
Electric trauma protection rating of heaters to be class | as per GOST 12.2.007.0-75, Section 2.

PTS ventilation to be natural balanced, supporting equipment heat emissions dissipation -
electric equipment heating should not exceed maximum allowed value. Louvers in external
enclosures are used for natural ventilation.

Forced ventilation shall be provided, if natural ventilation does not support heat exchange.
Forced ventilation initiation shall be manual and automatic from indoor temperature transducer
signal, at that, operation control shall be provided using sensors.

Air supply and exhaust vent openings shall have heat-insulated dampers to be closed/opened
from inside. To provide for dampers’ control within premises working zone. Removable filters to be
installed at air supply openings. Bottom of air supply openings to be located at least 2 m from grade.
All vent openings shall be protected from birds and animals by mesh or bars.

Transformer premises ventilation shall dissipate transformers’ heat input to prevent
transformers’ heating (at maximum design ambient temperature and considering overload capacity)
exceeding maximum allowed value (para. 980 of PUE).

Forced ventilation (manual and automatic) shall be provided, if natural ventilation is not
sufficient for heat exchange, at that, its running shall be controlled by electronic sensors.

To provide for forced ventilation equipment redundancy to prevent electric equipment stop
due to overheating.
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To provide for automatic shutdown of all forced ventilation systems at fire event.

Equipment and air ducts shall be installed in compliance with RK SN 4.01-02-2013, RK SP
4.01-102-2013.

Vendors technical documentation submitted for approval shall be issued in compliance with
GOST 21.602-2016, shall contain layouts and diagrams of heating & ventilation systems with
indicated heat and electric loads, MTO, SOW register.

All concepts of heating & ventilation shall be agreed with the Client and Giprovostokneft.

8 OTHER REQUIREMENTS

8.1 Painting and Finishing

All metal parts shall be cleaned from grease, rust, shall have stuffing and packing, where
necessary, passivated by electrostatic method, finished with enamel, heat treated. Color shall comply
with RK requirements.

Painting shall be applied at Manufacturer’s works at modern painting and drying equipment.

Color is by Vendor’s standard, but usual for such equipment.

The Vendor shall submit to the Buyer for approval detailed information on his standard
finishing system for PTS-10/0.4 kV.

8.2 Special Tools and Spare Parts

8.2.1 Special Tools

The Vendor shall supply complete set of any special tools, test instruments, control keys,
required for installation, pre-commissioning, safe operation and maintenance.

The Vendor shall provide for PTS 10/0.4 kV special carriage to draw-out/install removable
parts.

The Vendor with PTS shall supply complete set of special tools and test equipment for
periodic maintenance and adjustment during operation.

8.2.2 Spare Parts

The Vendor shall supply all due SPTA kits (portable 12-V lighting fixture; CB matched those
installed in LV SWGR — one per each rated current; current transformers — one per each rated current;
fuses (set - 3 pcs); terminals for transformer LV/HV outputs — at least 1 pcs per each voltage class)
for pre-commissioning, commissioning, operation and for warranty period.

Fire fighting equipment (CO2 extinguishers OY-5 — 2 pcs) and safeguards (safety posters — 2
sets; insulating mats — 3 pcs or rubber blanket over length of transformer compartment, 0.4 kV SWGR
compartment, LV SWGR compartment), as well as safeguards as per SO 153-34.03.603-2003.

Software for microprocessor protections adjustment and setting.

The Vendor shall recommend spare parts for commissioning and first two years of operation.
The said can be purchased for shipment with supplied equipment.

In addition, the Vendor shall issue to the Buyer the list of spare parts recommended for after-
sale services.

The Vendor shall include in supply scope all special operational tools, required for contractual
equipment, and submit its itemized list.

If the Vender presumes that spare parts are required for special items or LLI, he shall submit
to the Buyer reasoned document detailing proposed items and time of their preparation for shipment.

All guarantee spare part sets shall be supplied in containers suitable for transportation and
long-term storage.
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8.3 Inspection and Test

Prior to shipment the Manufacturer shall implement at least the following:

— check mechanical action at all elements and gears;

— check electric action at all elements;

— test circuit breakers, contactors and relays;

— measuring of insulation resistance and test for HV voltage withstanding in accordance
with requirements of equipment manufacturers and “Regulations for Consumers’ Electric
Installation Operation”;

— equipment visual inspection;

— primary and secondary running-in test (to confirm correct operation of power equipment
and microprocessor protections).

Tests shall cover all signals: control, status and alarms.

The Vendor shall submit certificates and test reports for key and standard supplied equipment

checks, including breakers of power, current & voltage transformer.

The Buyer reserves the right (or delegates it to his representative) to inspect and attend PTS
manufacturing in accordance with QA/QC plan, as well as prior to shipment to confirm full
compliance of supplied equipment with requirements of these Specifications and Contract.

The Buyer also reserves the right (or delegates it to his representative) to inspect and attend
proof-testing.

The Vendor by no means shall defeat the Buyer or his representative in the a.m. And create
all conditions to the Buyer or his representative for inspection and control of these Specifications’
and PO requirements implementation.

The Vendor, in three weeks before factory test, shall in written notify the Buyer.

The Vendor and Subcontractors shall provide all required test equipment, materials and tools
for factory test.

After PO award the VVendor shall submit the time schedule, complete specification and QA/QC
& test procedures for proof and acceptance tests.

Specifications and procedures shall identify all functionalities of power equipment and control
& monitoring, automation and metering systems.

Tests shall include dynamic and vibration tests in accordance with current regulations,
standards & codes.

8.4 Transportation, Loading and Storage

8.4.1 Preparation and Packing

PTS shall be supplied as separate cabinets with transportation elements, as well as
transportation units (maximum length - 4 meters) with main and auxiliary circuits’ wiring within the
unit.

PTS shall be delivered to modular building Vendor or directly to the construction site in
transportation containers.

The Vendor shall deliver PTS to the site completed - in modules suitable for handling,
transportation and easy installation at the construction site.

Removable equipment, 10/0.4 kV cable inputs/outputs, as well as bus bridges, cables and
cabling fittings, if any, shall be packed in separate transportation containers.

Each transportation container shall have supports: steel structures, lifting loops, etc., to level
parts during transportation, handling and installation.

Lifting point locations shall be distinctly indicated at transportation containers and drawings;
weight and centre of gravity data shall be also indicated at transportation containers.
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During preparation to shipment 10/0.4 kV equipment (including breakers, auxiliaries,
microprocessor protections, tools, etc.) shall be protected from corrosion, damp, damages due to
handling, faults/vibration damages during transportation.

Each transportation container shall have information: contents, PO number, item number,
shipment and destination points.

Instruction for each item re-assembly at the site shall be attached to each transportation unit.

Busbars and secondary wiring (disassembled for transportation) shall be hooked-up after
assembly during installation supervision, both between transportation units.

Secondary wiring and busbars shall be supplied in package with PTS.

8.4.2 Loading and Transportation

Handling operations shall be by performed by crane using beam with slings and loops or eye-
bolts provided at containers.

Lifting point locations shall be distinctly indicated at transportation containers (containers
with equipment) and drawings; weight and centre of gravity data shall be also distinctly indicated.

Transportation containers and building modules shall support railway/water/air transportation.

Block-boxes shall be secured at platforms in accordance with requirements of carriers.

Transportation conditions with respect to mechanical impact shall meet requirements of
GOST 23216-78.

8.4.3 Storage Conditions

The Vendor in his documents shall indicate requirements for equipment (included in his
supply scope) storage within construction area having climatic conditions as per Section 3.5 herewith.

Storage climatic conditions shall meet requirements of GOST 23216-78 and substation
Vendor/Manufacturer.

8.5 Installation at the Site and Pre-Commissioning

The Vendor shall develop the list estimating cost of his representatives’ work-hours for
installation supervising during installation/pre-commissioning of PTS 10/0.4 kV at the site.

The list can be based on daily rates (estimating mad-days) or lump sum; it shall be submitted
to the Buyer for approval.

8.6 Documentation

The Vendor shall provide complete documentation package for equipment installation and

maintenance.

Documentation shall include, but not limited with, the following:

— PTS GA drawings with indicated dimensions;

— Operational & Maintenance Manual;

— Installation Manual,

— Pre-Commissioning Manual;

— certification documents and test reports;

— instrumentation documentation;

— current/voltage transformer data and test reports;

— diagrams and drawing of inter-element connections. In particular, drawings with
information required for the Buyer, if necessary, to purchase external connection cables
as per these Specifications;

— wiring diagrams and inter-element connection drawings with detailed identification of all
Vendor’s cables;

— single-line diagram of 10/0.4 kV PTS main connections;

— circuit schematics of secondary connections for each panel;
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— wiring diagrams of secondary connections for each panel;

— wiring diagrams of inter-element connections with detailed identification of all Vendor’s
cables;

— GA drawings of all PTS-10/0.4 kV cabinets;

— weight and centre of gravity data;

— list of spare parts required for pre-commissioning;

— list of spare parts required for commissioning;

— list of spare parts for two-year operation;

— Transportation & Mothballing Manual;

— design documentation (DD) shall cover bill of all materials and structures (indicating units,
quantity and weight/volume - MTO). In addition, MTO for all materials & structures
integrated at the site, as well as quantity of connections (joints) for cables, piping, etc.

DD shall contain cost estimates incorporating all expenses for supplied equipment:
construction & installation with work split for Vendor’s (manufacturing, delivery, installation) and
Client’s scope.

The Vendor prior to manufacturing start shall submit to the Buyer the list of key drawings,
diagrams and documents - for review and approval.

Mandatory and first-priority document for submission to the Client and Giprovostokneft is
GA drawing of PTS 10/0.4 kV, with indicated overall and mounting dimensions, elements’ centre of
gravity and foundation loads.

Client and Giprovostokneft review of these documents by no way exempts Vendor’s liability
for package design and equipment supply.

If possible, the Vendor should submit to the Client standard and typical drawings.

However, all drawings and documents shall include:

— Buyers’ order number;

— drawing title;

Project title;

— Vendor’s document number;

— work number.

Texts at equipment, drawings, diagrams and documents shall be in Russian.

Three copies of agreed design documentation to be submitted to the Client as hard copies and
in pdf format.

8.7 Vendor’s Guarantees

Guarantee period for system companies shall be at least twenty four months since
commissioning (at Buyer’s site) of PTS 10/0.4 kV, but at least thirty six months since shipment from
manufacturer’s works.

Shelf life shall not exceed twenty four months since shipment from manufacturer’s works
provided Vendor’s storage rules are followed.

The Vendor within guarantee period guaranteed free prompt rectification of detected fault and
used SPTA recovery, provided transportation, storage, installation and operation required have been
followed.

The Vendor will supply items failed beyond guarantee period under separate contract.

Upon guarantee period expiry the Vendor for due cost shall support recovery, repair,
upgrading and extension of PTS 10/0.4 kV till expiry of its service life as per para.7.1.

The Vendor shall guarantee integrity, quality of manufactured item and used structural
material.

The Vendor shall provide guarantee for all auxiliary and subcontractors’ equipment.

The Vendor can perform aftersales service upon agreement with the Buyer and under separate
contract.
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Appendix A

LIST of
RK Regulations, Standards & Codes

Electric

Electric Installation Regulations (appr. by the Order of RK Minister of Power as of March 20,
2015, # 230).

Technical Regulations "General Requirements to Fire Safety” New Order of RK Minister of
Internal Affairs as of June 23, 2017, # 439

On Approval of Industrial Safety Rules for Hazardous Oil & Gas Facilities

The Order of RK Minister for Investments and Development as of December 30, 2014, # 355
Regulations for Consumers’ Electric Installation Operation. Appr. by the Order of RK
Minister of Power as of March 30, 2015, # 246

GOST 12.1.030-81 «System of Occupational Safety Standards. Electric Safety. Protective
Grounding, Neutral Grounding.

GOST 12.2.007.0-75 «System of Occupational Safety Standards. Electricals. General Safety
Requirementsy.

GOST 12.4.124-83 «System of Occupational Safety Standards. Protection from Static
Electricity. General Specifications.

GOST 14254-96 Enclosure Seal Ratings (IP Code).

GOST 15150-69 Machines, Instruments and Other Industrial Products. Modifications for
Different Climatic Regions. Categories, Operation, Storage and Transport Conditions in
Different Environmental Conditions (with Amendments # 1-4). Regulations of the USSR
Gosstandart #1394 as of 29.12.19609.

GOST 31565-2012 Cabling Items. Fire Safety Requirements.

GOST 32144-2013 Electric Power. Hardware Electromagnetic Compatibility. Power Quality
Rates for General-Purpose Power Supply Systems.

GOST 31996-2012 Power Cables with Plastic Insulation for Rated Pressure 0.66; 1 and 3 kV.
General Specifications.

RK ST IEC 60364-5-54-2012 «Low-Voltage Electric Installations. Part 5-54. Selection and
Installation of Electric Equipment. Grounding Accessories and Protective Conductors»

RK ST IEC 60364-5-54-2012 «Low-Voltage Electric Installations. Part 5-54. Selection and
Installation of Electric Equipment. Grounding Accessories and Protective Conductors»

RK ST IEC 60364-4-41-2012 «Low-Voltage Electric Installations. Part 4-41. Protection for
Safety. Electric Trauma Protection»

RK ST IEC 60364-4-1-2012 «Low-Voltage Electric Installations. Part 1. Fundamentals,
General Characteristics Estimate, Definitionsy

RK ST 1295-2004 «Electric Safety. Electric Installations of Industrial and Social/Amenity
Buildings. General Specifications»

RK SN 4.04-07-2013 «Electricals»

RK SP 4.04-107-2013 «Electricals»

Technical Regulations "General Fire Safety Requirements”

The Order of RK Minister for Investments and Development as of December 23, 2017, # 439
RK SN 2.04-01-2011 and RK SP 2.04-104-2012 «Natural and Artificial Lighting».

SO 153-34.21.122-2003 Instruction for Lightning Protection Arrangement at Buildings,
Facilities and Industrial Utilities;

VNTP 3-85 Process Design Standards for Oil/Gas/Water Gathering, Transport & Treatment
Facilities at Oil Fields.

RD 153-39.4-113-01 Process Design Standards for Trunk Oil Pipelines.
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52.
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56.

RK SP 4.04-103-2013 «Rules of Electric Loads Calculation for Urban Accommodations and
Comfortable Cottages»

Civil
GOST 16350-80 Climate of the USSR. Zoning and Climatic Factor’s Statistic Parameters for
Engineering
GOST 18123-82 Washers. General Specifications
GOST 21.201-2011 Project Documentation System for Construction. Graphic Symbols for
Buildings, Facilities and Structural Elements
GOST 21.501-2011 Project Documentation System for Construction. Rules for Detailed
Documentation - Architectural & Structural
GOST 2246-70 Steel Welding Wire. Specifications
GOST 23118-2012 Structural Steel. General Specifications
GOST 27772-2015 Rolled Structural Steel. General Specifications
GOST 7268-82 Steel. Mechanical Ageing Test Method - Impact Bending Test
GOST 9.301-86 Unified System of Corrosion and Ageing Protection. Metallic and Inorganic
Non-Metallic Coatings. General Requirements
GOST 9.402-2004 Unified System of Corrosion and Ageing Protection. Paint Coatings. Metal
Surface Preparation for Painting
GOST 9238-2013 Overall Dimensions of Rail Road Rolling Stock and Structural Clearances
['OCT 9454-78 Metals. Impact Test Method at Low, Ambient and High Temperature
GOST 9467-75 Coated Metal Electrodes for Manual Arc Welding of Structural and Heat-
Resistant Steel. Types
GOST 21.1101-2013 «Project Documentation System for Construction. Key Requirements to
Project and Detailed Documentation
GOST R I1SO 898-2-2013 Mechanical Properties of Carbon and Alloyed Steel Fasteners. Part
2. Nuts of Specified Strength Class with Coarse and Fine Pitch
GOST R 54257-2010 Reliability of Structural Units and Bases. Fundamentals and
Requirements
GOST ISO 898-1-2014 Mechanical Properties of Carbon and Alloyed Steel Fasteners. Part 1.
Nuts, Screws and Studs of Specified Strength Class with Coarse and Fine Pitch
GOST R ISO 8992-2011 Fasteners. General Requirements to Bolts, Screws, Studs and Nuts
RK SN 1.03-00-2011 Construction Technology. Buildings & Facilities (with amendments)
SNIP 12-03-2001 Occupational Safety in Construction. Part 1. General Requirements
SNiP 2.01.07-85* Loads and Impacts
RK SN 2.01-01-2013 and RK SP 2.01-101-2013 Corrosion Protection of Structural Units
RK SP 2.04-106-2012 Engineering of Buildings’ Thermal Protection
RK SN 5.03-07-2013 and RK SP 5.03-107-2013 «Bearing and Enclosing Structures»
RK SNiP 5.04-23-2002 Steel Structures
Technical Regulations «Requirements to Buildings, Premises & Facilities Equipping with
Automatic Fire Fighting and Fire Alarm, Public Address and Evacuation Management
Systemsy. Order of RK MIA as of 29.11.2016, # 1111.
RK SN 2.02-01-2014 Fire Safety of Buildings and Facilities (with amendments)
RK SP 2.02-101-2014 Fire Safety of Buildings and Facilities
RK SNiP 2.02-05-2009 Fire Safety of Buildings and Facilities
Technical Regulations "General Requirements to Fire Safety” New Order of RK Minister of
Internal Affairs as of June 23, 2017, # 439 Registered in RK Ministry of Justice on August
17,2017, # 15501
Order of RK National Economics Minister as of March 20, 2015, # 237 On Approval of
«Sanitary Requirements for Industrial Facilities Sanitary Protection Zones’ Setting»
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SP 4.13130.2013 Fire Protection Systems. Fire Spread Prevention at Protected Facilities.
Requirements to Layout & Arrangement and Structural Concepts

SP 53-101-98 Steel Structural Units’ Fabrication and Quality Control

RK SP 1.03-108-2014 Occupational Safety Rules for Steel Structures’ Fabrication

RK SNiP 5.04-18-2002 Steel Structures. Rules for Work Execution and Acceptance

On Approval of Technical Regulations "General Requirements to Fire Safety” Order of RK
Minister of Internal Affairs as of June 23, 2017, # 439 Registered in RK Ministry of Justice
on August 17, 2017, # 15501

Regulations of RK Government as of October 9, 2014, # 1077

On Approval of Fire Safety Rules (with amendments)

Regulations of RK Government as of November 17, 2010, # 1202 On Approval of Technical
Regulations «Safety Requirements to Buildings & Facilities, Construction Materials and
Items» (read with Regulations of RK Government as of 18.07.2011, # 820, 23.07.2013, # 735,
30.01.2017, # 29)

On Approval of Industrial Safety Rules for Hazardous Oil & Gas Facilities The Order of RK
Minister for Investments and Development as of December 30, 2014, # 355 Registered in
RK Ministry of Justice on August 13, 2015, # 10250

RK SP 2.03-30-2017 Construction in RK Seismic Regions (Areas) (with amendments 2018)

Fire Alarm

Electric Installation Regulations, approved by the Order of RK Minister of Power as of March 20,
2015, # 230. Registered in RK Ministry of Justice on August 29, 2015, # 10851, with
amendments;

Order of RK Minister of Internal Affairs as of November 29, 2016, # 1111 On Approval of
technical Regulations «Requirements to Buildings, Premises & Facilities Equipping with
Automatic Fire Fighting and Fire Alarm, Public Address and Evacuation Management
Systemsy;

RK SN 2.02-01-2014 Fire Safety of Buildings and Facilities (with amendments as of
07.08.2018);

RK SP 2.02-104-2014 Buildings, Premises & Facilities Equipping with Automatic Fire
Fighting, Fire Alarm and Public Address Systems;

RK SN 2.02-11-2002 Rates for Buildings, Premises and Facilities Equipping with
Automatic Fire Alarm & Fire Fighting Systems and Public Address System (with
amendments as of 05.10.2012) (correction);

Technical Regulations «General Requirements to Fire Safety», approved by the Order of

RK Minister of Internal Affairs as of June 23, 2017, # 439;

GOST 31565-2012 Cabling Items. Fire Safety Requirements

Heating & Ventilation

GOST 12.1.005-88 System of Occupational Safety Standards. General Sanitary Requirements
to Working Air. Regulations of the USSR Gosstandart #3388 as of 29.9.1988.

RK SN 4.02-01-2011* Heating, Ventilation & Air Conditioning;

RK SP 4.02-101-2012 Heating, Ventilation & Air Conditioning;

Electric Installation Regulations. Order of RK Minister of Power as of March 20, 2015, # 230;
RK SN 4.01-02-2013 Internal Sanitary Engineering Systems;

RK SP 4.01-102-2013 Internal Sanitary Engineering Systems.
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Appendix B

List of Attached Documents

=

K-PD-18-0012-04-22-67E-2078 — Single Line Diagram of PTS-250/10/0.4 kV. Beginning
K-PD-18-0012-04-22-67E-2079 — Single Line Diagram of PTS-250/10/0.4 kV. End

3. K-PD-18-0012-04-22-67Q-2030 — Layout of Equipment in PTS-250/10/0.4 kV. Sections 1-
1..3-3

N
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Layout of Equipment in PTS-250/10/0.4 kV.
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Appendix D

Data Sheet for PTS-250/10/0.4

Description, characteristic, unit

Required value

| Vendor’s value

0.92

Block box

Type of building Block box of sandwich

panels
Dimensionssl (length x width x height from floor to ceiling / 7800x3000x3000
height with the roof
Weight, kg *
Climatic area IVl
Snow load, kPa 0.5
Wind pressure, kPa 0.4 kPa
Ambient temperature of coldest five day period, probability -25°C

Fire resistance, as per Federal Law dated 22.07.08 #123-FZ

Fire hazard category, SP 12.13130.2009

B2 (transformer cubicle);
B4 (HV SWGR cubicle)
B4 (LV SWGR cubicle)

Structure’s fire hazard rating, Federal Law dated 22.07.08 Co
#123-FZ

Functional fire hazard rating, Federal Law dated 22.07.08 ®5.1
#123-FZ

Criticality rating, Federal law dated 30.12.2009 #384-$3 Normal
Service platforms with railing yes
Stair flights yes
Oil receiver 100% transformer oil
Partitions of non-flammable materials, fire resistance time 45 Ja
min

Type of roof (lean-to, V-roof) V-roof
Routine, repair, outdoor lighting yes
Escape lights yes

Type of lamps

Power saving LEDs

Heating appliances

Wall-mounted convectors

Automatic temperature control

Electronic

Maintained temperature in cold season

+50C minimum

Ventilation Natural and meachnical

(manual and automatic
control)

Fire alarm yes

Security alarm yes

Internal ground grid yes

Primary firefighting equipment yes

Electric protection, incl. protection as per SO 153-34.03.603- yes

2003

Entrance roof overhang yes

Transformers connection of LV and HV sides

Copper buses

External HV connections (bottom / overhead)

Cable entry at the bottom

External low voltage connections

Cable entry at the bottom

Section/diameter/number of cables in multiple cable transit

as per PTS single-line
diagram

External disconnectors

External disconnectors (yes/no)

yes

| Installed on dead-end
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CPC CRUDE OIL PIPELINE SYSTEM
K-PD-18-0012-04-22-67V-2014
PS ATYRAU

REQUIREMENTS SPECIFICATION

Detailed Design

Description, characteristic, unit

Required value

Vendor’s value

support
Type of external disconnectors RLND
Rated voltage, kV 10
Rated current, A (400, 630) 630
Number of grounding blades 1
Type of drive manual
Power transformers
Rated HV, kV 10
Rated LV, kV 0.4
Rated frequency. Hz 50
Type of transformer Sealed oil transformer
Low loss of short circuit and load-off Yes
Transformer capacity, kVA 250
Connection configuration of transformer winding O/YH-11
Voltage control on HV side NLTS+2x2,5%
Winding material Aluminium
Transformers quantity 1
HV SWGR)
Rated pressure, kV 10
Rated frequency, Hz 50
Rated current of busbars, A 630
Short time thermal current (1 s), kKA 20
Short time electrodynamic current kA 51
Rated voltage of control circuits, kV 0,22
Two equivalent zero power bus sections no
Automatic load transfer no
Connection pattern on HV side (dead end or feed through) Dead-end
Sectionalizing no

Type of unit

Surge suppressor with
load circuit breakers

Version (one- or two-row, one or two-sided attendance)

One row, one-sided
attendance

Type of shell and protection, GOST 14254-2015

IP31 minimum

LV SWGR
Rated pressure, kV 0.4
Rated frequency, Hz 50
Rated current of busbars, A 630
Short time electrodynamic current kA 25
Rated voltage of control circuits, kV 0,22
Grounding of power distribution system GOST 30331.1-2013 TN-S
Type of shell and protection, GOST 14254-2015 IP31 minimum
Two equivalent zero power bus sections no
Load transfer automatic
Load transfer for PTS ALT
Load transfer type Microprocessor relays
Type of input circuit breakers and bus tie breakers Draw-out
Rated current of input circuit breakers and bus tie breakers, 400 — main bus tie
A breakers
Type of output circuit breakers Plug-in

Number of output CB and rated current, A

As per single-line
diagram of PTS

CB spare parts quantity

1 per every rated current

Surge suppressor or SPD

SS per each input
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CPC CRUDE OIL PIPELINE SYSTEM
K-PD-18-0012-04-22-67V-2014
PS ATYRAU

REQUIREMENTS SPECIFICATION

Detailed Design

Description, characteristic, unit

Required value

Vendor’s value

Version (one- or two-row, one or two-sided attendance)

Single-row, one-side

attendance
Sectionalizing degree 3b
Auxiliaries cabinet

Rated pressure, kV 0,4
Rated frequency, Hz 50
Rated current of busbars, A 63
Short time electrodynamic current kA 10
Rated voltage of control circuits, kV 0,22
Grounding of power distribution system GOST 30331.1-2013 TN-S
Type of shell and protection, GOST 14254-2015 IP31 minimum
Two inputs yes

ALT On contactors
Type of input CB fixed
Type of output CB fixed

CB spare parts quantity

1 per every rated current

Electric power metering

Type Integrated in LV SWGR

Metering on LV SWGR inputs yes

Metering on LV SWGR outputs no

Meters type electronic

Meters accuracy class 0.5S min.

Interface (protocol) RS-485

(ModbusRTU)

Telemetry cabinet

Telemetry cabinet no

Telecom and data channels organization no

Protection, firefighting equipm

ent and spare parts

Protection equipment

Safety posters 2 sets
Dielectric mats 3.
Dielectric stick 1
High voltage warning 1
Dielectric gloves 1 pair
Dielectric bolts 1 pair
Firefighting equipment

CO2 fire extinguishers (5 litres min.) 2
Spare parts

Portable light 12 V 1

CB - identical to those installed in LV SWGR

1 per every rated current

Current transformer

1 per every rated current

Fuses

A set of 3 units

Terminals for LV and HV transformer outputs

Minimum 1 per each
voltage class

Electric power meter

1

* To be filled in by Vendor
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