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06 ycranoBieHNH TpeOOBaHMIt 10 3HEProd((HEKTHBHOCTH 000PYHOBAaHHUA, B TOM IHCIIC
3IEKTPOO0OOpyAOBaHHUA

[Ipuka3z Munuctpa no uHBecTulUaM U pazsutuio Pecniyonuku Kazaxcran ot 31 mapra 2015
roga Ne 407. 3apeructpupoBan B Munucrepctse octuruu Pecrryonuku Kazaxcran 11 urons
2015 roma Ne 11321.

CHocka. 3arojoBOK - B peJaklMK nprukaza MUHUCTpa UHAYCTPUU U UHPPACTPYKTYPHOTO
pazButuss PK ot 15.12.2022 Ne 718 (BBOAWTCS B JACUCTBUE IO HUCTEUYECHUHU JIECATH
KaJIeHJAApHBIX JTHEW MOCIIE THS €ro NePBOro OPUIIMAIbHOTO OMyOJINKOBAHMS).

B cootBercTBUM ¢ moamyHkToM 6-8) ctathu 5 3akoHa Pecnybnuku Kazaxcran "OO6
sHeprocOepexeHnn U noeimennn 3aeprodddexrusuoctu” [IPUKA3IBIBAIO:

CHocka. [Ipeam0Oyna - B pegakiuu npukasza MuHUCTpa HHAYCTPUU U HHPPACTPYKTYPHOTO
pazButus PK ot 15.12.2022 Ne 718 (BBOAUTCS B AEWCTBUE MO UCTEUYEHUU JACCATH
KaJICHIAPHBIX JHEH MOCIIE JIHS €r0 EPBOro 0(UIIMATIBLHOTO OIyOJIUKOBAHMUS).

1. YcTanoBuTh npuiiaraeMeie TpeOoBaHuUs M0 YHEProdhHEKTUBHOCTU 000PYI0BAHUS, B
TOM YHCJIIE IIEKTPOOOOPYIOBAHUS.

CHocka. [Tynkr 1 - B pegakiuu npukaza MuHuCTpa UHIAYCTPUU U HHPPACTPYKTYPHOTO
pa3zButus PK ot 15.12.2022 Ne 718 (BBoAUTCS B IeWCTBUE IO UCTCYCHUU JECATU
KaJICHIAPHBIX JTHEU MOCIIE JTHS €ro MePBOT0 OPHUITHATHHOTO OMyOJINKOBAHHUS).

2. KomuteTy WHAYCTPUATBLHOTO Pa3BUTHUS W MPOMBIINUICHHONW 0€30MacHOCTH
MuHuctepcTBa 10 MHBECTHLMAM M pa3BuTuio PecnyOnuku Kaszaxcran (EpxanoB A.K.)
00eCIeYnTh:

1) B yCTaHOBJIEHHOM 3aKOHOJATEJIbCTBOM MOPSIAKE TOCYAAPCTBEHHYIO PETHCTPALINIO
HACTOSIIEero npuka3za B Munucrepctse roctuninu Pecyonmku Kazaxcran;

2) B TEUEHHUE JIECATH KaJEHJApPHBIX AHEW MOCJie TOCYJapCTBEHHON pErucTpaluu
HACTOSIIEro Mpukaza B MuHucrepctBe roctunmnu PecnyOnuku Kaszaxcran, HampaBieHue
KONMU Ha O(QUIMATBLHOE OMyOJMKOBAaHUWE B TMEPUOJMYECKUE TeUaTHbIE HW3JaHUA WU
UH()OPMAITMOHHO-TIPABOBYIO CUCTEMY "OiieT";

3) pa3melieHHe HACTOSIIEro MpHKa3za Ha HMHTEPHET-pecypce MuHHCTEpCTBa IO
MHBECTUIMSM U pa3BuTuio PecnyOnukum Kazaxctan u Ha MHTpaHET-MopTalie
rOCyJJapCTBEHHBIX OPTraHOB;

4) B TeueHue AecATHU pabouyux JHEW MOcie rocy1apCTBEHHON pEeTruCTpali HACTOSIIETO
npukaza B MunucrepctBe roctunuun PecnyOonuku Kazaxcran mnpencraBieHHe B
Opuanyeckuit nemaprameHT MUHHUCTEPCTBA MO WHBECTULIMSAM M pa3BUTHIO PecnyOnuku
Kazaxcran cBeiennii 00 CTIOTHEHUN MEPOTIPUATUN, TPETYCMOTPEHHBIX MOAMTYHKTaMu 1), 2)
1 3) myHKTa 2 HACTOSIIETo MpUKasa.



3. KoHTposb 3a UCMOJHEHHUEM HACTOSIIETO MpHKa3a BO3JIOXKUTH Ha KypUPYIOIIEro
BUIIE-MUHHUCTpPA [0 UHBECTUIUSAM U pa3BuTuio PecmyOnuku KazaxcraHn.
4. Hacrosamuii mpuka3 BBOAUTCS B JICMCTBUE MO UCTCYECHUM JIECATU KaJICHIAPHBIX JHEH
MOCJIE THS €0 MePBOro OPUIIMaTBLHOTO OMyOJIMKOBAHMUS.

MuHuctp
110 UHBECTULIUSAM U PA3BUTHUIO

Pecny6nmku Kazaxcran A. Vcekermien
"COI'-TACOBAH"
MuHUCTp SHEPreTUKH
Pecnybnuku Kazaxcran
B. llIkonbHMK

7 mag 2015 roma

YTBepxaeH
npukazoM Munucrtpa
110 WHBECTHIUSAM H PA3BUTHIO
Pecniyonuku Kazaxcran
ot 31 mapta 2015 roga Ne 407

TpeboBarws Mo 3HeproddPeKTUBHOCTH 060pYIOBaHHUSA, B TOM THCIIE AJIEKTPOOOOPYI0BaHUA

CHocka. 3arojioBOK - B peJlakiiuy rprukaza MuHUCTpa UHIYCTPUU U UHPPACTPYKTYPHOTO
pasButus PK ot 15.12.2022 Ne 718 (BBOAUTCS B JASUCTBHUE IO HUCTEUYCHHUH JE€CATH
KaJICHJIApHBIX JTHEH MOcIe THS ero TMEPBOTO OQUIIMAIBHOTO OMYOJIUKOBAHNUSA).

I'maBa 1. O0mIue moIoXKeHHs

CHocka. 3arojioBok TjaBbl | - B pefakiiuu mpukaza MHUHHUCTpa UHAYCTPUU U
uH@pactpykrypHoro pazputus PK ot 28.04.2020 Ne 239 (BBOaUTCS B AEHCTBUE IO
UCTEUCHUU [IeCSATU KaJCHIApHBIX [HEH Tocjie JHA €ero MepBoro O(UIMAIBHOTO
OITyOJIMKOBAHUA).

1. Hacrosimmue TpebGoBanust o sHEprodPpGeKTUBHOCTH 000PYI0BaHMS, B TOM YHCIIE
ANeKTpoobopynoBanus (nanee — TpeboBaHus) pa3pabOTaHbl B COOTBETCTBUU C MOJIMTYHKTOM 6
-8) crateu 5 3axona Pecmybnuku Kazaxcran "OO sHeprocOepekeHHH M TOBBIIICHUU
sHeprodpdexTuBHOCTH" C 1EIbI0 YCTAHOBJIEHUS TpPEOOBAHUN HHEPreTHUYECKOM
3 PeKTUBHOCTH 11s1 000PYIOBAHUS, B TOM YHUCJIE DJIEKTPOOOOPYI0BAHUS.

CHocka. [Tynkr 1 - B pegakiuu npukaza MuHHCTpa UHAYCTPUU U HHPPACTPYKTYPHOTO
pazButusg PK ot 15.12.2022 Ne 718 (BBoAUTCS B IeWCTBUE IO UCTCYCHUU JECATU
KaJICHJapHBIX JTHEH MOcje JHS ero NepBoro o(huinaIbHOro OMmyOINKOBAHNUSA).

2. B nacrosmux TpeboBaHUSX TPUMEHSIOTCS CIIETYIOUUE OCHOBHbBIE TIOHSTHS:

1) wacTtoTHBIM TIpeoOpa3oBaTenb I PEryJIMPOBAHHUS CKOPOCTH BpAILECHUSA —
npeoOpa3zoBarTellb EKTPUUECKON SHEPIHUH, JJIsI HEMIPEPHIBHOTO KOHTPOJIS MOJAaBaeMOM Ha
AIIEKTPOJBUTATENb AIEKTPUUECKON SJHEPTUH, C LETbI0 IPE00pa30BaHusl €€ B MEXaHUYECKYIO,



B COOTBETCTBUHU C 33JJaBA€MO CKOPOCTHOM XapaKTEPUCTUKOU KPYTALIErO MOMEHTA Harpy3KH
MyTeM U3MEHEHHUS YaCTOThl IEPEMEHHOTO TOKA MUTAIOIIEH CETH;

2) nexkapOOHU3ATOP — ammapar AJis yAaJIeHUs] U3 BOJBI CBOOOIHON YTrOJbHOW KUCIOTHI
NyTEeM MPOJAYBAHMS 3TON BOJABI BO3LyXOM;

3) Harpy3ka — BCE€ YMCJIOBBIE 3HAUEHUS AIEKTPUUYECKUX U MEXAHUYECKUX BEJINYUH,
TpeOyeMble OT BpalaIOIICCs JJIEKTPUUYECKON MAIIMHBI AJIEKTPUUYECKOW CEThIO WIIU
COUWICHEHHBIM C HEi MEXaHU3MOM B JJaHHBIII MOMEHT BPEMEHU;

4) Tenno0OMEHHUK — YCTPONCTBO Uil MEpeJadyu Terjia OT Harperoro (KUAKOro Wiu
ra3000pa3Horo) TEMIOHOCUTEN K 00jiee XOJIOTHOMY;

5) cunoBoil TpaHchopMaTOp — CTaTUYECKOE YCTPOMCTBO, UMEIOIIEE JIBE WM Oojee
OOMOTKH, TpeIHa3HauYeHHOE s TpeoOpa3oBaHMs IMOCPEJACTBOM JJIEKTPOMArHUTHOU
WHAYKIIMH OJHOW WM HECKOJIbKMX CHCTEM MEPEMEHHOIO HAIpPSKEHHsS M TOKa B OJHY WIIH
HECKOJIBKO JIPYTUX CHUCTEM MEPEMEHHOTO HAIPSIKEHUS M TOKA, UMEIOIINX OOBIUHO JIpYTrue
3HAYEHUS [IPU TOU K€ YaCTOTE, C LIEIbIO MepeJaul MOLUTHOCTH;

6) OBTOPHO — KPAaTKOBPEMEHHBIA MEPUOJUYECKUI PEKUM — TOCIEI0BATEILHOCTh
UJEHTUYHBIX LUKJIOB pabOThl ABUTATENs, MPU KOTOPOM HPOJOIKUTENBHOCTh pabOThI C
Harpy3Koi HeI0CTaTOYHA JJI JOCTHKEHHSI TEINIOBOTO PABHOBECHS;

7) aCHHXPOHHBIN ABUTATENb C KOPOTKO3aMKHYTBIM POTOPOM (Jjajiee — AIEKTPOBUTATENH )
— DJIEKTPOJBUTaTENh 0€3 MOJBMKHBIX KOHTAaKTOB, KOJUJIEKTOPOB, KOHTAKTHBIX KOJIEI WU
ANEKTPUUECKUX KOHTAKTOB, IPUCOEIMHEHHBIX K POTOPY;

8) HOMUHAJIbHAs! MOIIHOCTh — YMCJIOBOE 3HAYEHHUE BBIXOIHOM MOIIIHOCTH, BKIFOYEHHOE B
HOMHHAJIbHbIE JaHHBIE;

9) pexxum — XxapakTep U3MEHEHUS! Harpy3KH (Harpy3oK), Iisl KOTOPOil (KOTOPBIX) MAlllkHA
npeJHa3HayeHa, BKJIOYas, €ClM 3TO HEO0OXOJUMO, HEPHOJbl IMyCKa 3JIEKTPUUYECKOTrO
TOPMOJKEHHUS, XOJOCTOTO XOJa, COCTOSHUSA OTKJIIOYEHHUS M TIOKOs, a TaKxke uX
IIPOJIOJKUTEIBHOCTD U IOCJIEN0BATEIBHOCTh BO BPEMEHH;

10) xonoannbHBIA TpUOOP — TEIUIOU30JMPOBAHHASL KaMepa 3aBOJICKOTO U3TOTOBJIEHUS C
OJIHUM WJIA HECKOJIBKUMU OTAEIICHUSAMHU, OXJIAKIEHNE KOTOPBIX 00€CIIEUNBAETCS OJTHUM HIIN
HECKOJIBKUMHU XOJIOAWIbHBIMU arperaraMu, €CTeCTBEHHONM KOHBEKIMEN U (M) cucteMon 6e3
uHes: 00pa30BaHMUS;

11) xnacc sHepreTrdeckoi 3PHEKTUBHOCTH TpaHchopMmaTopa — XapaKTepHUCTHUKA
TpaHchopmaropa, onpeensieMas YpoBHEM MOTEPh B TpaHCPopMaTope (ero SHepreTuyecKon
3¢ (HEKTUBHOCTHIO);

12) anexTpoaBUraTesib — JIEKTPOMEXaHUUYECKOE YCTPOMCTBO, MpeaHa3HAYECHHOE IS
npeoOpa3oBaHUs IEKTPUUECKON SHEPTHH B MEXAHUYECKYIO SHEPTUIO BPAILlaTEIbHOTO MO0
MOCTYIATEIBHOTO ABMKCHHUS;

13) xoaddunment mose3noro aencTBus dnekTpoasBurartens (maimee - KIIJ[) —
KO3 (PUITMEHT, BHIpAXKEHHBIM B MPOIEHTAX, PAaBHBIN OTHOIIEHUIO MOJE3HONW MOUTHOCTH Ha



BaJly JIEKTPOJBUTATENS K aKTUBHOW MOIITHOCTHU, MTOTPEOISIEMOM 2IIEKTPOABUTATENIEM U3 CETH,
BBIPOKCHHBIN B KHJIOBATTaX;

14) sHepronhHEeKTUBHOCTD — KOJIMYECTBEHHOE OTHOIIEHUE 00BheMa MPEJ0CTaBICHHBIX
yCIIyT, paboT, BBIMYIICHHOW MPOJYKIMHU (TOBAPOB) WM MPOU3BEICHHBIX SHEPTCTHUYCCKUX
PECYPCOB K 3aTpauye€HHBIM Ha 3TO UCXOIHBIM SHEPTETHUECKUM PECypcam;

15) MeHeKMEHT B 00J1aCTH YHEProcOEPEIKCHHS U TTOBBIIIIEHUS YHEPTOI(PGHEKTUBHOCTH (
Jajiee — YHEPTOMEHEHKMEHT) — KOMITJIEKC aIMUHUCTPATUBHBIX ICUCTBUM, HAIPABIICHHBIX HA
obOecrieueHre PAIMOHAIBHOTO TOTPEOJCHUS] YHEPTreTUYECKUX PECYpCOB M TOBBINICHHE
3HEProd(p(HEeKTUBHOCTH OOBEKTA;

16) cucrema Frost Free/®@poct-ppu — 3T0 cucTtema, KOTOPOH BHYTPH TOCTOSHHO
MPOUCXOJUT IUPKYJSAMHUS BO3yXa B Pa3HBIX HAIPABICHHUSAX C IOMOIIBIO BCTPOCHHOTO
BEHTUJISITOPA, YTO MO3BOJIIET M30€KaTh 00pPa30BaHUs JIbJa U MHES HAa CTEHKaX MOPO3WIHHOTO
Y XOJIOJIUJILHOTO OTJICJICHUSX.

CHocka. [TyHkT 2 - B pefakiuy npukaza MuUHHCTpa HHAYCTPUU U HHPPACTPYKTYPHOTO
pazButusi PK ot 15.12.2022 Ne 718 (BBoAUTCS B AEUCTBUE MO UCTEYECHUU JCCATH
KaJICHJIApHBIX THEH mociie THS ero NepBOro 0pUIMAIbHOTO OMYOIUKOBAHUSA).

3. Hacrosimue TpeGoBanust pacipOCTpaHSIIOTCA Ha CIASAYIONIYIO TPYIITy 000pyI0BaHUs, B
TOM YHUCJIE JIEKTPOOOOPY/I0BAHMUS:

1) anexkTponBUrareny;

2) UICTOYHHKH CBETA;

3) cunoBbIe TpaHCHOPMATOPHI;

4) X00IUIIbHBIE TTPUOOPHI.

CHocka. [TynkT 3 - B pepakiuy nmpukaza MuUHHCTpa HHAYCTPUU U HHPPACTPYKTYPHOTO
pazButusi PK ot 15.12.2022 Ne 718 (BBoaUTCS B AEUCTBUE MO UCTEYEHUM JACCATH
KaJICHJIApHBIX THEH mociie THS ero MepBOro 0pUIMAIBHOTO OMYyOIUKOBaHUSA).

I'maBa 2. TpeGoBaHrA 10 3HEProd)HEKTUBHOCTH I HIIEKTPOABHTATENIEH

CHocka. 3arojoBOK TjlaBbl 2 - B peAakiuu Mpukaza MUHHCTpa UHIYCTPUH U
undppactpykrypaoro pazputusi PK ot 28.04.2020 Ne 239 (BBOAMTCS B AEWUCTBHE IO
UCTEUEHUU [IeCSATU KaJCHAApHBIX JHEH Tocie AHA €ero mnepBoro Oo(UIUAIbHOTO
OITyOJIMKOBaHUA).

4. Hacrosimue TpeOGoBaHUs pacrpOCTpaHsOTCS Ha TpexdasHble dJEKTPOBUraTeNln
oOLIEero Ha3HAYEHUS:
1) momrHocThIO OT 0,75 10 375 xunmoBarT (nanee — KBT) BKIIOYUTENHHO, pACCUNTAHHBIE
Ha pabOTy B HEMPEPBHIBHOM PEKHUME;
2) C 4MCJIOM TIOJTIOCOB 2, 4, 6;
3) nomuHanbHOU yactotoi 50 - 60 I'epr, HOMuHaNBHBIM HanpsbkeHueM 10 1000 BombT;



4) nna pexuma pad6or S1 (IPOAOIKHUTENbHBINM pexuM) wuiau S3  (
MMOBTOPHO-KPAaTKOBPEMEHHBIN PEKMM) C HOMUHAIBHOU MPOAOIKUTEIBHOCTHIO BKIIOUCHUS
80% u BhIIIIE.

CHocka. [TyHkT 4 B pegakiuu nprkasa u.0. MUHUCTpa MO0 UHBECTULIMAM U pa3BuTuio PK
oT 28.12.2017 Ne 922 (BBOAUTCS B ICMCTBHE 1O UCTEUCHUH JBAAIIATH OJTHOTO KaJICHAAPHOTO
JIHS TIOCJIE JHS €T0 TIEPBOro O(QUIIMATIBHOTO Oy OJIMKOBAHUS).

5. IlokaszareneM »HeprodPpGeKTUBHOCTH 3IECKTPOIABUTATENsl, B TOM YHCIE
AIEKTPOOOOPYIOBaHUS SBIISIETCS KOA(PDUIIMEHT MOJIE3HOTO JACHCTBHS.

6. Hactosimue TpeGoBaHusi HE paclpOCTPAHSIOTCA HA JICKTPOJBUTATEIN C YUCIOM
MOJIFOCOB 8 1 OoJiee, yCTaHABIMBAEMbIE Ha CPEACTBAX JKEIE3HOJOPOKHOTO, aBTOMOOMIHHOTO,
MOPCKOT'0, BHyTPEHHE BOJAHOTO, BO3IYIITHOTO TPAHCIIOPTA, B3PHIBO3AIIMIIICHHBIC IBUTATEIIH, A
TaKK€ MHOTOCKOPOCTHBIE JIBUTATEIN C TOBBIIIEHHBIM CKOJIbKEHHUEM.

7. K anexkTpoaBurarensiM npeabsBiasioTcss TpeboBanus no 3nadenusm KIIJI, koropsie
MMEIOT 3HAUYCHMS JJId BCEX IBUTaTelIel ¢ HOMUHAIBHOM MOITHOCTBIO OT 0,75 mo 375 kBT He
MEHEe 3Ha4YeHUH, YCTaHOBJICHHBIX MJI1 BCEX JABUTATENEH, 000pYIOBAaHHBIX YAaCTOTHBIMHU
npeoOpa3zoBaTEeNsIMU PETYJIUPOBAHUS CKOPOCTH BpallleHUs], YKa3aHHBIX B MPUIIOKEHUH 1 K
HacTosimuM TpebGoBaHMsIM.

CHocka. [TynkTt 7 B pegakuuu npukasa u.0. MUHUCTpa MO0 UHBECTULIMAM U pa3BuTuio PK
ot 28.12.2017 Ne 922 (BBOAUTCS B ACMCTBUE 110 UCTEUECHUH JIBAALIATH OJHOTO KaJE€HIAPHOTO
JTHSI TIOCJIE THS €0 MEePBOro OPUIIUATIEHOTO OIyOJIMKOBAHUS).

7-1. K anexkTpoaBurarensiM pa3HbIx BO3pacTOB MPUMEHUTD MOMPABOYHBIE KOIPPUITUCHTHI
B cropony cHikeHus KIII: 5 - 8 ner -5%, cBoie 8 et — 15%.

Caocka. TpeGoBaHus JOMOJHEHBI TYHKTOM 7-1 B COOTBETCTBHUH C MPUKA30M H.O.
Munuctpa no uaBectuiysM 1 pasButuio PK ot 28.12.2017 Ne 922 (BBoaUTCS B IEUCTBUE 11O
HMCTEUEHUHU JIBA/IIATU OJTHOTO KaJEHJAPHOTO JHS MOCJE AHS €ro MepBOro opuIimaIbHOro
omnyOJMKOBaHUA).

7-2. K nanexkTpoaBuUTaTeNsIM MPOMICAINIMM PEMOHT, YCTAHOBUTH IOINPABOYHBIC
koa(dumrenTs! B cropony cHmwkenust KIT/1: 1-i pemont — 5%, 2-it pemonT —10%.

CHocka. TpeGoBaHus JOMOJHEHBI TYHKTOM 7-2 B COOTBETCTBHH C MPUKA30M H.O.
MunucTpa no uaBectuliusiM U pazputuio PK ot 28.12.2017 Ne 922 (BBoAUTCS B IEHCTBUE TIO
MCTEUYCHHUH JIBAJIIATH OJTHOTO KAJIEHJAPHOTO JIHS MOCJIE JTHS €ro MepBOTr0 OPUIIUATHLHOTO
OITyOJIMKOBAHUA).

I'maga 3. TpeGoBanus M0 3HEPro3HEeKTUBHOCTH IS HCTOTHHKOB CBETa

CHocka. 3arosoBok riaBbl 3 - B peAakUuM Npukaza MHUHHCTpa HHAYCTPUHU U
uHdpactpykrypHoro pazputus PK ot 28.04.2020 Ne 239 (BBOmuTCs B AEHCTBHUE IO
UCTEUEHUU [IeCSATU KaJEHAApHBIX JHEH Tocie JHA €ero mnepBoro o(UIUAIbHOTO
OmmyOJMKOBaHUA).

8. [TokazarensimMu s3HEeprodrhHEKTUBHOCTH JIJIs UICTOUHUKOB CBETA SIBJSIOTCS:



1) cBeroBas oTnaua;

2) k03P PUIIMEHT MOIIHOCTHU ISl JIAMIT CO BCTPOEHHBIMH OajiiacTaMH WM YCTPOUCTBaAMU
yIpaBJICHUS.

9. Jlmsi MCTOYHUKOB CBETa, MPUMEHAEMBIX JJIs1 BHYTPEHHETrO0 OCBEIICHUS,
YCTaHaBJIMBAIOTCS TPEOOBAHUS K MUHUMAJIbHOM CBETOBOM OTJa4ye U MHJEKCY IIBETONEpEeaaun
JaMI CO CBETOAUMOAHBIMH MCTOYHHUKAMHM CBETA COTJACHO MPHUJIOKEHUIO 2 K HACTOSILIAM
TpebGoBaHusM.

Caocka. ITynkt 9 B pepakiiuu npukasa u.0. MUHUCTpa 110 HHBECTUIUAM U pa3BuThio PK
ot 28.12.2017 Ne 922 (BBOAUTCS B ACHCTBUE 110 UCTEUCHUH JIBAAIIATH OJHOTO KaJE€HIAPHOTO
JIHS TIOCJIE JTHSI €0 epBOro 0(UIIMaILHOTO OMyOJIMKOBAHKS).

10. TpeboBaHus K MUHUMaJIBLHOW CBETOBOM OTJaue JIaMIl CO CBETOJAUOIHBIMU
HMCTOYHUKAMU CBETA HE PACIPOCTPAHSAIOTCS Ha CIAETYIOLINE JTAMIIbIL:

1) maMIibl CO CBETOBBIM MMOTOKOM MeHee 150 roMeH;

2) nammbl, paboTaroIIKe OT BCTPOCHHOTO MUCTOYHUKA SHEPTUU, HAPUMED, COTHEUHBIX
OaTapeii;

3) namribl, HE TpeAHA3HAUYCHHBIE JIJIS 1IeJiel 00IIero U MECTHOT'O OCBEIICHUS;

4) nmammsbl, 111 KOTOPBIX OTCYTCTBYIOT CTaHAAPTBI U METOJbI ONPEAECIEHUSI CBETOBOM
OTAa4H.
11. Jns aByXIIOKOJIBHBIX JIFOMUHHUCLEHTHBIX JaMI MPU TEMIEpaType OKpYKaroIeu

cpensl 25°C, HaTpHMEBBIX JIaMIl BBICOKOTO MaBJIEHHS, METAIUIOTAJOTE€HHBIX JIAMII M
METaJIJIOTAJIOTEHHBIX JIaMII C KEPaMUYECKOM TOpeNKOW yCTaHaBIMBAIOTCA TpeOOBaHUS K
MUHHMAJILHOM CBETOBOM OTJayue, yKa3aHHBIX B MPUWIOKEHUU 3 K HACTOAIUM TpeOoBaHUSIM.
12. KoppenupoBaHHas IBETOBask TEMIEPATypa JaMIl CO CBETOAUOIHBIMU UCTOYHUKAMHU
CBETA, UCIIOJb3YEMBIX JUIsl BHYTPEHHETO OCBEIIEHUS, HE NOJDKHA npeBbimatsh S000K.
13. Hacrosmue TpeOGoBaHUs yCTaHABIMBAIOT MUHUMAJIBHO JOMYCTHUMBbIC 3HAYCHUS
KO3 PumeHTa MOUTHOCTH JIAMII CO CBETOJAMOJHBIMU MCTOYHUKAMH CBETa CO BCTPOEHHBIM
YCTPOMCTBOM YINpaBJICHUSI COTIIACHO MPUIIOKEHUIO 4 K HacTOSUM TpeOoBaHUIM.
14. npexc uBeTonepenayu ABYXIOKOJIbHBIX JIIOMUHECHEHTHBIX JaMI JOJIKEH ObITh HE
MmeHee 80.
15. Cpok cnyx0bl UCTOYHUKOB CBETa JIOJHKEH COOTBETCTBOBATH OOBSBICHHOMY
W3TOTOBUTENIEM U TIOATBEPKIATHCS MPOTOKOJIOM HCTIBITAHUM B UCIIBITATEILHON JTA00paTOPHUH.
15-1. Hacrosmue TpeOGoBaHus yCTaHABJIMBAIOT MUHUMAaJIbHbIE HOPMHPOBAHHBIE
3HAYEHHS] CBETOBOM OTJAYM CBETHUJIBHMKOB C KOMIAKTHOM JIFOMHUHECLIEHTHOW JIAMIIOW,
OJIHOLIOKOJIBHBIMH, JIBYXIIOKOJIbHBIMH JIMHENHBIMU U MHIYKIIMOHHBIMU JIFOMUHECLIEHTHBIMU
JaMIIaMU COTJIACHO MPUJIOKEHHUIO 5 K HacTosuuM TpeOoBaHUsM.
CHocka. TpeOoBanusi JOMOJHEHBI MYHKTOM 15-1 B COOTBETCTBUHU C MPUKA30M HU.O.
Munuctpa no naBectuniusim 1 pazButuio PK ot 28.12.2017 Ne 922 (BBoauTCs B JEHCTBUE 110



MCTEUYCHHH JIBAJIIIATH OJTHOTO KAJICHAPHOTO JIHS MOCJIE JTHS €ro MEePBOTO OPUITUATHHOTO
OITyOJIMKOBAHU).

15-2. Hacrosmue TpeOGoBaHHS yCTaHABIMBAIOT MUHUMAIbHBIE HOPMHPOBAHHBIE
3HAQYEHUSI CBETOBOM OTJAauMd CBETWJIBHHUKOB C HAaTPHUEBOM JIAMIION BBICOKOTO JIABJIEHHUS B
MPO3PAYHOI KOJIOE COTIaCHO MPUIIOKEHUI0 6 K HACTOSIIMM TpeOdoBaHUsIM.

CHocka. TpeOoBaHUs TOMOTHEHBI ITYHKTOM 15-2 B COOTBETCTBHUH C MPUKA30M H.O.
Munuctpa no naBectTuusM 1 pa3Butuio PK ot 28.12.2017 Ne 922 (BBoauTCs B JEHCTBUE 11O
MCTEUYCHHH JIBAJIIIATH OJTHOTO KAJIEHJJAPHOTO JIHA MOCJIE JTHS €ro MePBOT0 OPUIIUATHHOTO
OITyOJIMKOBAHUA).

I'nmaBa 4. TpeGoBanrs N0 3HEProd3(HeKTUBHOCTH IIPH IPOU3BOJCTBE EMEHTA

CHocka. ['maBa 4 uckitoueHa npukazoM MuUHUCTpa UHIYCTPUU U MHOPACTPYKTYPHOTO
pazButus PK ot 15.12.2022 Ne 718 (BBOAUTCS B JACUCTBHUE IO HUCTCUYCHHUH JIECATH
KaJICHJIApHBIX JTHEH MOcIie THS €ro MePBOTro 0UIIMATIBHOTO OMYOJIUKOBAHNUA).

I'naBa 5. Tpe6oBanma 1o 3HEproddPEeKTUBHOCTH I CHIIOBEIX TPAaHCHOPMATOPOB

Caocka. TpebGoBaHHs JTOMOJTHEHBI TJIaBOM 5 B COOTBETCTBUM C MPHUKAa30M MUHHUCTpA
uHAycTpun U uH(ppactpykrypHoro pazsutus PK ot 28.04.2020 Ne 239 (BBoauTcA B I€CTBUE
0 WCTEUCHUHU JECATH KaJeHJApHBIX JHEH IMOocie JHS €ro MepBOro OQpUIHAILHOTO
OITyOJIMKOBAHUA).

21. Hacrossmue TpeGoBaHMsI paclpOCTPaHSIOTCS Ha CUJIOBBIE pacTpeNeUTEIIbHbBIC
Tpancopmaropsl HanpsikeHueM 6-10 kB mMomrHocThi0 63-2500 kKBA.

22. DHeprodd(HeKTUBHOCTh CHIOBBIX pacHpeaeTUTEIbHBIX TpaHCc(hopMaToOpoOB
XapaKTEepU3yeTCsl YPOBHIMU:

- IOTEPb X0JIOCTOro xoja (nanee - XX);

- IOTEPh KOPOTKOTO 3aMblkaHus (najnee — K3).

23. Hactosimumu TpeOoBaHUSIMU yCTaHABIMBAIOTCS 4 KaTETOPUU YPOBHSI MAKCUMAIIBbHBIX
MOTEePh B CWJIOBOM TpaHchopmaTope HanpsbkeHuem 6-10 kB (xonocToro xona - ¢ uHaexcom "
X", u KOpoTKOro 3aMbikanus - ¢ uuaekcom "K"): 1, 2, 3 u 4, npuBeneHHsle B Tabauie "
Kareropun ypoBHSI MaKCUMaJIbHBIX MMOTEPH B CUIIOBOM TpaHCchopMaTope HampsokeHuem 6-10
kB (xomnoctoro xoma)" u Tabnune "Kateropuu ypoBHS MaKCHMMAaJbHBIX MOTEPh B CHUIIOBOM
Tpanchopmatope HanpspkeHueM 6-10 kB (kopoTkoro 3aMbikanms)"", a TaKKe B 3aBUCHMOCTH
oT coderanusi kareropuid "X" um "K" BO3MOXHBI pa3zMyHBIE COYETAaHUS KJIACCOB
sHeprodPpdexkTuBHOCTU coryacHo Tabnuie "Pa3nauuHble CcoueTaHUsA  KJIAacCOB
sHEProdpHeKTUBHOCTH TpaHchopmaTopa" B IPUIIOKEHUH 7 K HacTOSIIUM TpeboBaHUsIM.

24. K cunoBbIM TpaHchopMaTopaM MPEIbABISIIOTCS MUHUMAJIbHbIE TPEOOBAHUS IO
sHeprod(PGEeKTUBHOCTU, CIENOBATEIbHO OJWH W3 MapaMeTpoB SHEProdPHEeKTUBHOCTH (
MOTEePU XOJIOCTOTO Xo0ja M (WiIu) MOTEPU KOPOTKOTO 3aMBIKaHHUSI) COOTBETCTBYET KJIaccCy



"

sHeprodpdextuBHocTH 2 U Oonee (X2, X3, X4 u (wnm) K2, K3) cornacuo tabnuiam
Kareropuu ypoBHsI MAKCUMaJIbHBIX IMOTEPH B CUJIOBOM TpaHcpopMaTope HanpsbkeHuem 6-10
kB (xomoctoro xoxaa)" u "Kareropum ypoBHSI MakCHUMAalIbHBIX NOTE€Pb B CHUIOBOM
TpaHchopmarope HanpspkeHueM 6-10 kB (kopoTkoro 3ambikanus)".

I'maa 6. TpeGoBanmsa 0 3HEPro3)HPEeKTUBHOCTH LIS XOIOAWIHHEIX IpHOOPOB

Caocka. TpeboBaHUs JOMOJTHEHBI TJIABOM 6 B COOTBETCTBUU C MpHKa3oM MuHuCTpa
uHIycTpuu U uHPpacTpykTypHoro pazsutus PK ot 28.04.2020 Ne 239 (BBOaUTCS B AEHCTBHE
0 WCTEUCHUU JECATH KaJCHIApPHBIX JHEH IMOocie JHS €ro MepBOro OQpUIHAILHOTO
OITyOJIMKOBAHUA).

25. Hacrosimue TpeOOBaHUsI PACHPOCTPAHSIIOTCS Ha OBITOBBIE JJIEKTPUUYECKHE
XOJIOIUIIbHBIE TPUOOPHI KOMIIPECCUOHHOTO U a0COPOIIMOHHOTO THMA, MPEIHA3HAUYECHHbIE IS
XpaHEHUsl W/UIIK 3aMOPaXUBAHUS MUILIEBBIX MPOAYKTOB B OBITOBBIX YCIOBHSX, B TOM YHUCIIE
Ha TpUOOpPHI C BHYTPEHHEW NPUHYIUTEIBHOM LUPKYISLIMEH BO3ayXa M CHUCTEMOM 0e3
oOpazoBanus unes (cucrema Frost Free/@pocT-ppn).

26. Tlokazarenem 3HeprodHPeKTUBHOCTH XOJOAMIBHBIX MPUOOPOB SIBISAETCS WHIEKC
sHepretudeckoi rappexruBnoctu (EEI).

27. Jlnsg o6o3HaYeHUs HYHEPreTHYecKor 2(P(HEKTUBHOCTH XOJIOJUIBHBIX MPUOOPOB B
3aBUCUMOCTH OT HMHJIEKCa 3HepreTudeckoil a¢pextuBHOCTH ycTaHoBieHbl 10 kiaccoB (1Mo
yOBIBAHHIO) COTJIACHO MPWJIOKEHUIO 8§ K HACTOSIIIUM T peOoBaHUSIM.

28. He pomyckaercsi MCMOJIb30BAHHE XOJIOJHUIIBHBIX MHPUOOPOB C HHIEKCOM
sHepreTuyeckoit a¢dexkruBHocTH Oosee 55 (EEI > 55).

29. Unnekchl sHEepreTHueckoi 3p(HeKTUBHOCTH XOJOAUIBHBIX TPUOOPOB ONPEIEISIOTCS
cornacHo ctangapty CT PK 51565-2017 "Ouepreruueckas 3¢pdextuBHOCTb. [Iprbops
XOJIOIMIbHBIE ObITOBBIE U aHaylornuHble. [lokazarenu sHepreTudeckoi 3PPEeKTUBHOCTU U
METO/IbI OTIPEIEIICHHUS.

ITpunoxenue 1
k TpeGoBaHusIM
o SHepro3PPEeKTHBHOCTH
000pyIOBaHNUS, B TOM YHCIIE
AIEeKTPO0OOPyIOBAHUS

Caocka. [IpaBplii BEpXHUU Yroj - B pelakluU Npukaza MUHHCTpa UHAYCTPUU U
unppactpykrypHoro pazsutuss PK ot 15.12.2022 Ne 718 (BBOauTCS B ACHUCTBHUE IO
UCTEUEHUU [IeCSATU KaJEHAApHBIX JHEH Tmocie JHA €ero mnepBoro o(UIUAIbHOTO
OmmyOJMKOBaHUA).

Caocka. IIpunoxenne 1 B pemakuuu npukasa u.0. MUHHCTpa 10 MHBECTHULHUSIM U
pazsutuio PK ot 28.12.2017 Ne 922 (BBoAUTCS B JEUCTBUE 1O UCTEYECHUHN BAIIATH OJJHOTO
KaJICHIAPHOTO JTHS TOCIIe JHS €ro MEPBOro O(PUIIMATIBHOTO Oy OJIUKOBAHMS ).

KoaddpummenTsr monesHoro neicteus snexrpoasurarens (%)(IE1)
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Koa¢PprmerTs monesnoro neicreus snexrpoasurarens (%o)(IE2)*

Ne
n/m

O 0 N N W bW N =

—
W N = O

HomunanbHas
MOIIHOCTb,
KHWJIOBATT

0,75
1,1
1,5
2,2
3

4
5,5
7,5
11
15
18,5
22
30
37
45
55
75
90
110
132
160
Ot 200 1o 375

HomunaneHas

Yuco moIrocoB
2p=2

72,1
75,0
77,2
79,7
81,5
83,1
84,7
86,0
87,6
88,7
89,3
89,9
90,7
91,2
91,7
92,1
92,7
93,0
93,3
93,5
93,8
94,0

Ywuco MoJIrocoB

MOIIHOCTb, KHIIOBATT 2p =)

0,75
11
L5
2,2
3

4
5,5
7,5
11
15
18,5
22
30

77,4
79,6
81,3
83,2
84,6
85,8
87,0
88,1
89,4
90,3
90,9
91,3
92,0

2p=
72,1
75,0
77,2
79,7
81,5
83,1
84,7
86,0
87,6
88,7
89,3
89,9
90,7
91,2
91,7
92,1
92,7
93,0
93,3
93,5
93,8
94,0

2p=
79,6
81,4
84,3
85,5
84,6
86,6
86,7
88,7
89,8
90,6
91,2
91,6
92,3

4

4

2p=

70,0
72,9
75,2
77,7
79,7
81,4
83,1
84,7
86,4
87,7
88,6
89,2
90,2
90,8
91,4
91,9
92,6
92,9
93,3
93,5
93,8
94,0



14 37 92,5 92,7 92,2

15 45 92,9 93,1 92,7
16 55 93,2 93,5 93,1
17 75 93,8 94,0 93,7
18 90 94,1 94,2 94,0
19 110 94,3 94,5 94,3
20 132 94,6 94,7 94,6
21 160 94,8 94,9 94,8
22 Caoimie 200 1o 375 95,0 95,1 95,0
23 Cspire 200 o 375 95,8 96,0 95,8

*B 2020 romy nmns Bcex JBHUTareieldl ¢ HOMUHAJIbHOW MomHOCThIO OoT 0,75 mo 375
KWJIOBATT,
JOJKHBI OBITH Ki1accoM He Huxke [E2

IIpunoxenue 2
k TpeboBaHUsIM
10 YHeprodPPEeKTHBHOCTH
000pyI0BaHUS, B TOM YHCIIE
3JIEKTPOOOOPYAOBaAHUS

Cuocka. IIpaBblii BepXHUI yTroJ - B pedaKUuu Npukaza MUHUCTpAa MHAYCTPUHU U
uHpacTpykrypHoro passutus PK ot 15.12.2022 Ne 718 (BBomMTCA B JACHCTBHUE IO
UCTEUEHUU [I€CATH KaJEHJApHBIX [HEH 1mocie AHA €ero mnepBoro o(UIUAIbHOTO
OnyOJIMKOBAaHUS ).

Caocka. IIpunoxenue 2 B pemakuuu Ipukasa u.0. MUHHCTpa 10 MHBECTHULHUAM U
pazsutuio PK ot 28.12.2017 Ne 922 (BBoAUTCS B JE€UCTBUE 11O UCTEYEHUHN BAAIATH OJJHOTO
KaJICHJJAPHOIO JTHS MOCJIE JTHS €r0 MEPBOro OPUIIMAIBHOTO OIyOJIUKOBAHMS ).

TpeboBaHMI K MUHMMAJIFHON CBETOBOM OTAA9YE M HHEKCY IBETONEPEAATIH JIAMII CO
CBETOAUOIHBIMU HCTOYHUKAMH CBETA

KoppenupoBanHas  nBeToBas CaeroBas otnada momen/Barr, Wnnexc

Temriepatypa, KeapBuH HE MeHee LBETONEPEAAYH, HE MEHEE
2700

3000 %0 80

3500

4000 100

4500 75

5000 110

ITpunoxenue 3
k TpeGoBaHusIM
o SHepro3PPEeKTHBHOCTH
000pyIOBaHNUS, B TOM YHCIIE
AIEeKTPO0OOPyIOBAHUS



Cuocka. [IpaBbIii BepXHUU Yroj - B pelakluu Npukaza MUHHCTpa UHAYCTPUU U
uHppactpykrypHoro pazutuss PK ot 15.12.2022 Ne 718 (BBoauTCS B AEHUCTBHUE IO
UCTEUYEHUH JECATH KaJEHIApHBIX [HEH Tocie JHA €ro IepBOoro O(GUIUAIBHOIO
OITyOJIMKOBAHU).

TpeboBannsI K MUHMMAIILHOM CBETOBOH OT/Ia4€e ABYXI[OKOJIHHEIX
JIOMHMHECIIEHTHEIX JIaMII IIPH TEMIIEpaType OKpyxaromei cpensl 25°C

T5(anameTp 16 MummumeTp) T5(anametp 16 MummmeTp)
T8 (amamerp 26 MuILIUMETD)
Bricokast 3 peKTHBHOCTD Bricokas MOITHOCTB
CaeroBas oTa4a CaeroBas oT/a4a CaeToBas oTa4a
Hom. wmomH. ( Hom. wmommH. ( Hom. wmomH. (
momen/Barr, He moMmen/Barr, He momen/Bart, He
Bartr) Barr) Barr)
MeHee MeHee MeHee
18 75 14 86 24 73
36 93 21 90 39 79
58 90 18 93 49 88
35 94 54 82
80 77

Jnis MOMHMHECIIEHTHEIX JIaMIT TpeOyeMas CBETOOT/Aaq9a MOXKET OBITh HIDKE
3Ha4YeHHH B TaOJMIIaX, IPEACTaBJICHHBIX BhIIIE B CICAYIOMMX CIIyJasix:

[TapameTpbl mamIrbr CHuokeHMe CBETOBOI oTaaun npu 25 °C
Tc>5000K -10%
95>Ra>90 -20%
Ra>95 -30%
Bropast konba -10%

Ko punment 6e3orkaznoctr mamm > 0,50 mocne 40

-5%
000 gacoB 3kcmTyaTanuu

TpeboBaHA1 K MUHMMAJILHOM CBETOBOM OTAa4de HATPHEBBIX JIAMIT
BBICOKOTO JaBireHns Ra<60

st mamm ¢ mpo3payHoi Koyibo# [y jamMil ¢ Hempo3padHoi KOJIOoH

HomMunansnas MOIIIHOCTH JIaMII,
CBE€TOBasA OTaa4da J'IIOMeH/BaTT, HC CBCTOBasi oTJaydya J'IIOMeH/BaTT, HC

Barr
MeHee MeHee

Barr <45 60 60

45 <Barr <55 80 70

55 <Barr <75 90 80

75 <Barr < 105 100 95
105 <Barr < 155 110 105
155 <Barr <255 125 115
255 <Barr <605 135 130

TPCGOBaHHﬂ K MHHAMAJIFHOM CBETOBOH OT/Iad€ METAJUIOTAJIOT€HHBIX JIAMII



Just mamm ¢ mpo3payHoi Koyboit [y jamMIl ¢ Hempo3padHoi Koo

HomunanprHass MOIIHOCTH JlaMi1l,
CBE€TOBasd OTAayda J'IIOMCH/BaTT, HC CBCTOBasA OTaada J'IIOMGH/BaTT, HC

Batr

MeHee MeHee
Barr <55 60 60
55<Barr <75 75 70
75 <Barr < 255 80 75
255 <Barr <405 85 75

TpeboBaHrI K MUHMMAIILHOM CBETOBOM OTAa49€ METAJUIOrAIOT€HHBIX
JIaMII C KEpaMH9eCKOH ropeikoit

HoMuHanesHast MOIIHOCTE JTIOMeH/Barr MunnmansHas CBETOBas OTaada, Jromen/Barr
30<Br<150 85
150 <Br <400 90

IIpunoxenue 4
k TpeboBaHUsIM
10 YHeprodPPEeKTHBHOCTH
000pyI0BaHUS, B TOM YHCIIE
3JIEKTPOOOOPYAOBaAHUS

Cuocka. IIpaBblii BepXHUI yTroJ - B pedaKUuu Npukaza MUHUCTpAa MHAYCTPUHU U
uHdpacTpykrypHoro pasButus PK ot 15.12.2022 Ne 718 (BBOauTCS B JCHCTBUE IO
UCTEUCHUU JIECATH KaJleHJApHBIX JHEW mMocje [JHS €ero IMepBOro OQUIMaIbHOIO
omyOJMKOBaHUA).

TpeboBaHAA K MUHMMAJIFHO HOITyCTUMEIM 3Ha9eHHAM K03 dummenTa
MOIITHOCTH JIAMII CO CBETOJHOJHEIMH HCTOTHHKAMY CBETa CO BCTPOSHHEIM
YCTPOHCTBOM YIIPaBICHUA

MouHOCTh, HCTOYHHKA CBETa, Bart
MeHee 5 or 5 mo 15 or 15 o 25 Bomnee 25

HE HOPMHUpYETCS >0,6 >0,7 >0,9

IIpunoxenue 5
k TpeboBaHUsIM
10 YHeprodPPEeKTHBHOCTH
000pyI0BaHMS, B TOM YHUCIIE
3JIEKTPOOOOPYTOBAHUS

Cnocka. IIpaBblii BepXHUN yTroJ - B pedaKUuu Nnpukaza MUHUCTpa MHAYCTPUHU U
uHppacTpykrypHoro pazputusi PK ot 15.12.2022 Ne 718 (BBOaUTCS B AEHCTBUE IO
UCTEYEHUM JIECATH KaJleHAApHbIX JHEH Iocie [JHS €ro IMepBOro O(QUUIHAIBLHOIO
OmyOJMKOBAHUA).

CHocka. TpeOoBaHMsI JOMOJHEHbI MPUIIOKEHUEM 5 B COOTBETCTBUU C MPUKA30M H.O.
MununcTpa no uaBecTUlnsAM U pa3BuTuio PK ot 28.12.2017 Ne 922 (BBoauTcs B 1€HCTBUE O



MCTEYCHUH ABAIIATH OJHOIO KaJEHAAPHOTO JIHA IOCJE JIHSA €ro MepBOro O(QpUIHalIbHOIO
OITyOJIMKOBaHUA).

hdilﬂﬂlhﬁlﬂ&ﬂiﬁlebIHD[HWEIPCHN1HEIBIG‘BIRIHEHEIUI(ﬂBCTWIBCﬁi(YIIRiquCﬂBCTTIﬂIJﬂHIU)B C KOMIIAKTHOM
JIIOMHAHECIICHTHOM namoﬁ, OAHOIIOKOJIbHBIMH, ABYXIIOKOJIbHBIMHA JIAHCHHBIMHA U HHAYKITHOHHBIMHA
JIIOMHHCCIICHTHBIMH JIaAMIIAMH

Haszna

YeHHUe

csetu Konct
JIBHAK PYKTH
a BHOE
mo HCIION
HpI/IMe HCHHC
HEHU

3epka
JIBHBI
i
OTpax
aTelnb
"
nadd
Y3HBII
pacce
uBaTe
b

3epka

JILHBI
Csetn .,
71

JTBHHUK
OTpax

aTclIb
JIA
A n

IpU3M

KommnakTHas

JJFIOMHUHEC-

OCHTHasA

JlaMIia

Homu
HaJIbH
as
MOIIH
OCTh
CBETH

JIbHHUK

aTT

724

26+45

724

Munn
MaJlbH
13
HOpM
HnpoBa
HHbBIE
3HaYe
HUS
CBETO
BOH
oTaa4
>
JIIOMU
Hecle
HTHas
JIamIIa
, Bart

30

35

35

OIHOIOKOJIbHAS
JIIOMUAHECII€HTHAs
JIamia
Munn
MaJbH
BIE
HOPM
HpoBa
HHBIC
HomunanbHa 3Haue
A HUA
MOIIIHOCTh CBETO
CBETUIIbHHUKA, BOH
Bart oTaa4
H)
JIIOMU
HEcIe
HTHas
JIamIia
, Bart
5+7 30
9+26 35
32+60 40
80+120 45
5+7 35
9+26 40
32+60 45

JIromunHecneH
THas
nmammna T8
Munan
MaJIbH
1565
HOpM
I/I_
Homn
poBaH
HaJIbH
HBIC
ast
3Haue
MOIITH
HUSA
OCTh
CBETO
CBETH .
BOH
JILHUK
oTaau
a, A
Barr
JIIOMH
HeEc-
IEHTH
as
JTaMma
, Bart
18 45
36 50
58 50
18 50
36 55

JIromuHEcIIeH

THas

namma TS5(HE

***)

Homu

HaJIbH
as
MOIIH
OCTh
CBETH
Ib-
HUKa,
Barr

14
21
28

35

14
21
28

Munu
MaJIbH
13(]
Hopwm
Hpo-
BaHHBI
e
3Haue
HUS
CBETO

BOH

oTIa4

JTIOMHU
Hec-
IIEHTH
ast
amra
, Bart

50
50
55

55

55
55
60

JlromuHecHeH
THas
mamma TS(HO
***)

Munan

MaJIbH

BI€

HOPM

HpO-
Homu p

BaHHEI

e
HaJIbH

3Haye
ast

HUA
MOIII-

CBETO
HOCTH .

BOH
CBETH

oTaa4
JIb-

I/I’
HHKA,

JIIOMU
Bart

Hec-

LIEHTH

ast

JIamIia

B

Bart
* *

HNHnykunoHH
as
JIIOMHHECIIEH
THas
Jlamia
Munan
MaJIbH
13
HOpM
HPO-
Homn p
) BaHHEI
e
HaJb-
3Haue
Has
HUS
MOII-
CBETO
HOCTb .
CBETH-
oTxad
JILHUK
Hu
a’
JIIOMU
Barr
Hec-
IICHTH
as
JamIia
Barr
70 45
100 50
150 50
250 50
70 50
100 55
150 55



obmre
CTBEH
HEIX

nome
EHN

Caetu
JBEHUK
" IS
npous
BOJICT
BEHHE
X

nmomMe
EHN

ATHIC 26-45 40

CKHUH
pacce
HBaTe
JIb

3epka
JBHBI
i
oTpax
aTenb
"
OTKPBI
TOE
BBIXOJI
HOE
oTBEp
cTHe

3epka
JTBHBI
i
OTpax
aTenb
"
nadd
Y3HBIN
pacce
uBaTe

JIb

3epka
JTBHBI
i
OTpax
aTesb
U
pU3M
aTHye
CKHUHI
pacce
uBaTe
b

3epka
JBHBI
i
oTpax
aTenb
u
OTKpBI
TOE
BBIXOJI
HOe
OTBEp
crue

58

18

36

58

18
36

58

18
36

58

18

36

58

55

55

60

60

45
50

50

50
55

55

55

60

60

35

14
21
28

35

14
21
28

35

14
21
28

35

14

21

28

35

60

60
60
65

65

50
50
55

55

55
55
60

60

60

60

70

70

24
39
49
54

80

24
39
49
54

80

55
60
60
60

60

55
60
60
60

60

250

70
100
150

250

70
100
150

250

70
100
150

250

70

100

150

250

70

55

55
60
60

60

45
50
50

50

50
55
55

55

55

60
60

60

50



3epka 100 55

CBeTH 3 150 35

JIBHUK
" IS

Hapy o
SKHOTO

yTUiu ek ksk sk ksk ksk kk * *
TapHO

O pacce 250 55
OCBell]

CHUA

* HomuHanbHas MOIITHOCTH CBETUJIbHHKA — HOMUHAJIbHAsA MOIITHOCTH UCIIOJIb3YyEMOT'0 B CBETUJIBHUKE NCTOYHHKA
CBCTa

** JUJI (mroMuHECICHTHAs jamma) TS He HCHOJb3yeTCs B JaHHOM BHIC KOHCTPYKTHBHOTO HCIIOJTHCHHS
CBETWJIHHHKA, HE UCIIOJIB3YETCS B CBETHJILHUKAX YKa3aHHOTO MPUMEHEHHSI

*** Jlammel T5 HE uMmeroT Harpy3Ky Ha eIuHHILY JIHHBI Kosi0bl 0,22 + 0,26 Batt/cantumMetp, a mamnsl TS HO —
0,31 + 0,55 Bart/canTUMETP

IIpunoxenue 6
k TpeboBaHUsIM
10 YHeprodPPEeKTHBHOCTH
000pyI0BaHUS, B TOM YHCIIE
3JIEKTPOOOOPY TOBAHHUS

Cuocka. IIpaBblii BepXHUN yTroJ - B pedaKUuu Npukaza MUHUCTpa MHAYCTPHUHU U
uHdpactpykrypHoro pazsutus PK ot 15.12.2022 Ne 718 (BBomMTCA B JACHCTBHUE IO
UCTEUCHUU JIECATH KaJleHJApHBIX JHEW TmMocje [JHS €ero MepBOro OQuUIMaIbHOIO
oy OJIMKOBAHUSA).

CHocka. TpeOoBaHMsI JOMOJHEHBI MPUIIOKEHUEM 6 B COOTBETCTBUU C MPUKA30M H.O.
MunucTpa no uaBecTulinsM U pa3BuTuio PK ot 28.12.2017 Ne 922 (BBoauTcs B 1€HCTBUE O
MCTEUEHUHU ABAJAUATH OJHOTO KAJICHIAPHOIO AHS MOcie JHS €ro mepBoro o(puimaibHOTO
OITyOJIMKOBAHUA).

MunnMansHbIC HOPMHPOBAHHBIC 3HAYCHUSA CBETOBOM OTAa49M CBETHIIFHHUKOB C HATPHEBO#H IaMIIoi
BBICOKOTO JIaBJICHUs B IIPO3pagHOH Konbe

MUHHUMAJIBbHBIC
HOpMHpOBaHHI)Ie 3HAYCHUA
Hasnauenne cBetwibHuka KOHCTpyKTHBHOE HomuHanpHass MOIIHOCTH .
CBETOBOM OTJIavH,
0 MPUMEHEHHUTO HCIIOJIHEHNE CBETUJIIbHMKA, BatT
JIIOMUHECIIEHTHAs jamMma /
Barr
70 65
. 100 65
3epKallbHbII OTpaXkaTellb U
150 65

UG Py3HBIH



pacceuBaTenb 250 70

400 75
70 75
CeeTunpuuku s 3epxanbhbiii orpakatens n 100 75
HPONU3BONCTBEHHBIX PU3MATHYECKHIA 150 75
TIOMCIICHHH paccenBarciib 250 80
400 85
70 85
3epKaibHbII OTpaXkaTenb U 100 85
OTKpBITOE€ BBIXOAHOE 150 85
OTBEPCTHUC 250 90
400 100
70 75
100 75

3epKaibHbI OTpaXKaTeNb U
CBETHIBHUKH hitie:

IIPO3paYHbII 150 75
Hapy>KHOT'O YTHJIUTApPHOTO
paccenBaTenb 250 85
OCBELICHHS
(3aIIUTHOE CTEKIIO) 400 95
600 100

MunauManbHbEIe HOPMUPOBAHHBIEC 3HAYCHUS CBETOBOH OTAaYH MHHHUMAJIFHEI® HOPMUPOBAHHBIC
3HA9YECHAA CBETOBOM OT/a49M CBETHIFHUKOB C METAJLIOTAJIOT€HHEIMH JIAMIIAMH C IIPO3PavHOM
KOJIOOM

MusnuManbHbIE
Hasnauenue HOPMHPOBAHHBIE 3HAYCHUS
KoHcTpykTUBHOE HomunansHast MOLTHOCTH .
OCBETHTENBHOrO Tpudopa CBETOBOH OT
UCIIOJTHEHHE CBeTWJIbHMKa, BaTT
10 IPUMEHECHHUIO Jla4d, JIOMHHECLEHTHAS
namna/Bart
70 55
100 55
3epKalIbHbII OTpaXkaTellb U
P o otP 150 60
nmudy3HBIH paccenBaTeNb
250 65
400 65
70 65
CBETHJIBHUKH IS 3epKaibHbII OTpaXkaTenb U 100 65
00IEeCTBEHHBIX NpU3MaTHYEeCKUH 150 65
TIOMELICHUI pacceuBaTenb 250 70
400 70
70 70
3epKalbHbI OTpaXkaTenb U 100 70
OTKPBITO€  BBIXOJHOE 150 70
OTBEPCTHE 250 75

400 75



70 50

3epkanbHbiii orpaxarens u 100 50
muddys3HbI paccenBaTens 150 50
250 55
400 55
70 60
CBETHIBHUKH hitie:
3epKaibHbI OTpaXkaTenb U 100 60
MPOU3BOJICTBEHHBIX
o OpU3MaTHYECKUN 150 60
MIOMEIIIEHU
paccenBaTenb 250 65
400 65
70 65
3epKanbHbIl OTpaXkaTelb U 100 65
OTKPBITOE  BBIXOJHOE 150 65
OTBEPCTHUE 250 70
400 70
70 60
CBeTUIBHUKH  JIIS
3epKaJbHbIA OTpakaTelb U 100 60
Hapy>KHOTO N
Mpo3pauHbIil paccenBatenb 150 60
YTHIHTAPHOTO (3aIMTHOE CTEKIIO)
OCBELIECHUS 250 65
400 65

MuHUMATEHEIE HOPMHPOBAaHHBIC SHAUYCHHUS CBETOBOM OTJIa9¥ MAHUMAJILHBIC HOPMHPOBaHHBIC
3HAYCHHA CBETOBOH OTa4YH CBETHJILHHAKOB C PTYTHBIMH JIAMIIAMH BBEICOKOI'O JaBJICHHS

MuHuUManbHBIE
HOPMHPOBAHHBIC 3HAYCHUA
Hasnauenue cBetwiibHuka KOHCTpyKTHBHOE HoMmuHaneHass MOLIHOCTH .
CBETOBOM OTJa4H,
0 IPUMEHEHHUIO HCTIOTHEHUE CBeTWJIbHHKA, BaTT
JIOMHUHECIICHTHas Jamria/
Barr
125 35
3epKaJbHBIN OTpaXkaTellb U 250 35
muddy3HbIA paccenBarenb
400 35
o 125 40
CBETUNIBHUKHA IS 3epKaibHBI OTpaXKaTelb U
TIPOU3BOICTBEHHBIX MpU3MaTHIECKUN 250 40
MOMEIIEHUN pacceuBaTeib 400 40
3epKaJIbHBIN OTpaXkaTellb U 125 45
OTKpBITOE€ BBIXOAHOE 250 45
OTBEPCTHUC 400 45
CBETHJIBHUKH IS 3epKaibHbIl OTpaXkaTelb U 125 40
HApPY>KHOTO YTUIIUTAPHOTO IPO3padHbIi paccenBarens 250 40

OCBEILCHHS (3amMTHOE CTEKIIO) 400 40



MuHUMATEHEIE HOPMHPOBAHHBIC 3HAYCHUSL CBETOBOM OTJa9¥ MAHUMAJIbHBIE HOPMHPOBAaHHBIC
3HAYCHHSA CBETOBOM OTJIa4l CBETHJIHHIKOB CO CBETOAAOAAMHA

MuHuManbHbIE
HOPMHPOBAHHBIE
Ha3znauenue . HomunanbHas 3HAQUCHUS CBETOBOM
KoHncTpykTnHoe Tun KpwBOH CHITBI
CBETHJIbHHKA 10 MOIIHOCTH oTxadu,
HCTIOTHEHUE CBETa
MPUMEHEHHIO CBETUJIbHKKA, BaTT  JTIOMHHECIIEHTHAs
namra/
Barr
Jdud pyzusrit Kocunycuas (JI), <25 75
paccenBaTenb riy6okas (I) >25 85
CBETUIBHUKH IS Epl/iﬁ)ait;iijHﬁ) ( Kocunycnas (), =25 80
00IIIeCTBEHHBIX p riy6okast (I) >25 85
. pacceuBaTeb
TTOMETICHA N
C  OTKpBITHIM <25 80
P Kocunycnas (/[]),
BBIXOTHBIM
niryooxkas (I) >25 90
OTBEpPCTHEM
Kocunycnas (1), <25 70
rnybokas (D),
Auddysueri nonymmpoxkas (JT) 25 s
paccenBaTenb
u am <25 65
HpOKas
P >25 70
Kocunycnas (), <25 75
CeeTunpHUKM 11 IIpo3pauHblii ( rayboxas  (I), =95 30
NPOM3BOJICTBEHHBIX  MpH3MaTHuecknii)  NOyumpokas (JI)
MOMeIeHU pacceuBaTenb <25 70
MTupoxas (1)
>25 75
Kocunycuas ([), <25 80
rinyookas I,
C  OTKpBITHIM y (T ~95 90
BBIXOJIHBIM nonymupoxast (JI)
OTBEpPCTHEM <25 75
upoxkas (11I)
>25 85
CBETUIILHUKHU /IS .
Hapy>KHOTO Mpospabtii [omymupoxas (JI)
24 pacceMBarenb yHp T >50 90
YTHJINATAPHOTO mupokas (1)
(3aIMTHOE CTEKIIO)
OCBEILCHHS

MuHnMaTbHEIE HOPMHPOBAaHHBIE 3HAYEHUS CBETOBOH OTAa9y MAHUMAJIbHbIE HOPMUPOBAHHEIE
3HAYCHHA CBETOBO#H OTHa4y MPOXKEKTOPOB co cpemanM (30° < 2g < 80°) m mmpoxumM (2g > 80°)
THIIOM PacCEesHHUS CBETOBOT'O IIOTOKA

MuHuMallbHBIE HOPMHUPOBaHHBIE
3HAYEHHUs CBETOBOH oOTHauH,
JIOMUHECLIeHTHas J1amra/Bart

50 +100 65
150 75

Tun HCTOYHUKOB CBeTa HomuHanpHasg MOIITHOCTH
OCBETUTEIHHOTO TIpudopa CBETWJIbHHKA, BarT



HatpueBas nmamna Bwicokoro 250 85

JaBJICHUS 400 95
600 100

MerannoraioreHsas gamia > 50 65

CBeToanosn >25 85

3uagenns k03(QPHUIMEHTOB MOIIHOCTH CBETHIHLHAKOB

OcBeTHuTenbHbIe TPUOOPHI Koaddunment MorHocTH, HE MEHee

c JNTWHCHHBIMHAABYXIIOKOJIbHBIMHU H 0.90
OHOIIOKOJbHBIMUIIOMUHECIIEHTHOM JIAMITON ’

C HaTpUEBOM JaMIOW BBICOKOTO JaBJICHUS, 0.85
METaJIOTaJIOreHHOM JTaMIToi ’

CO CBETOIMONAMU TIPU MOTPeOIIEeMOl MOIIHOCTH HE

6onee 5 Bart 0,5

CO CBETOIMOJAMU MPU MOTPEOIIEMON MOIIHOCTH OT 5

0,7
110 25 BaTT BKIIOYHATEIBEHO

CO CBETOIMOJAMH IIPH MOTPeOIIeMOI MOIITHOCTH OoJee

25 Barr 0.9

IIpunoxenue 7
k TpeboBanusM
10 3HePro3GpPeKTUBHOCTH
000pyIOBaHUS, B TOM YHCIIC
JIEKTPOOOOPYAOBaHUS

Caocka. [IpaBblii BEpXHUU Yroj - B pelakluu Npukaza MUHHCTpa UHAYCTPUU U
uHppactpykrypHoro pazputuss PK ot 15.12.2022 Ne 718 (BBOOUTCS B AEHCTBUE IO
UCTEUCHUHN JIeCSATU KAJICHJAPHBIX JHEH TMociie JHA €ero MepBoro OoQUIHAILHOTO
OITyOJIMKOBAHUS).

Kareropnu ypoBHSI MaKCHMATHHEIX IOTEPH B CHIIOBOM TpaHCopMaTope HanpspkerueM 6-10 kB (
XOJIOCTOTO X0/3)

Cnocka. TpeOoBaHMSI JTOMOJHEHBI MPUJIOKEHUEM 7 B COOTBETCTBUHU C IMPUKA30M
Munuctpa uaayctpuu u uHbpactpykrypHoro pa3sutus PK ot 28.04.2020 Ne 239 (BBoguTCS
B JICWCTBUE MO UCTEUYCHUHU JIECATH KaJICHIAPHBIX JIHEH MOCIIe THS €r0 MepBOro o(puImaILHOro

onyOJMKOBaHUSA).
ITorepu XX, Bt

MormrHocTh, KBA Knacc sneproaddexrunBrOCTH

X1 X2 X3 X4
63 175 160 128 104
100 260 217 180 145
160 375 300 260 210
250 520 425 360 300
400 750 565 520 430

630 1000 696 730 560



1000 1400 957 940 770

1250 1500 1350 1150 950
1600 1950 1478 1450 1200
2500 2600 2130 2100 1750

Kareropnu ypoBHA MakCHMAaIbHEIX IOTEPH B CHIIOBOM TpaHCopMaTope HanpspkeHHeM 6-10 kB (
KOPOTKOT'O 3aMBIKAHHA)

[otepu K3, Bt

MourHocTs, KBA Knacc sHeproadpexrnsHOCTH
K1 K2 K3

63 1280 1270 1031
100 1970 1591 1475
160 2900 2136 2000
250 3700 2955 2750
400 5400 4182 3850
630 7600 6136 5600
1000 10600 9545 9000
1250 13500 13250 11000
1600 16500 15455 14000
2500 26500 23182 22000

Pasmiaasie coueTaHMA Ki1accoB 3HeproddpekruBHOCTH TpaHCHopMaTopa

PXX/PK3 K1 K2 K3

X1 X1K1 X1K2 X1K3
X2 X2K1 X2K2 X2K3
X3 X3Kl1 X3K2 X3K3
X4 X4K1 X4K2 X4K3

IIpunoxenue 8
k TpeboBaHusIM
0 PHeprodPPEeKTHBHOCTH
000pyI0BaHUS, B TOM YHCIIE
3JIEKTPOOOOPY TOBAHHUS

Cuocka. IIpaBblii BepXHUI yroJ - B peAaKUWu Npukaza MUHUCTpa MHAYCTPUHU U
uHdpacTpykrypHoro pasutus PK ot 15.12.2022 Ne 718 (BBOauUTCS B JACHCTBHE IO
UCTEUCHUU JIECATH KaJleHJApHBIX JHEW mMocjae [JHS €ero MepBOro OQuUIMaibHOIO
oy OJIMKOBAHUA).

Hupnexcsl 3Heprod¢peKTHBHOCTH XOIOAMIHLHOTO mprubopa

CHocka. TpeOoBaHusl NOMOJHEHBI NPHIOKEHHEM 8 B COOTBETCTBHUM C IPUKA30M
Munuctpa unayctpuu 1 uagpactpykrypHoro pa3sutus PK ot 28.04.2020 Ne 239 (BBoguTCS



B JICHCTBHE 110 UCTECUYCHUH JICCATH KaJICHIAPHBIX JHEH MOCe AHS €ro IepBOro opUIHaIbHOTO
OITyOJIMKOBAHU).

Kracc sneproaddexruBaOCTH Wnupnexc sHEprosPpPpeKTuBHOCTH
A+ EEI <22

A ++ 22 <EEI <33
A+ 33 <EEI <42
A 42 <EEI <55

B SS<EEI<75

C 75 <EEI <95

D 95 <EEI <110
E 110 <EEI <125
F 125 <EEI <150
G (Hanmenee 3 PEKTUBHBIH) EEI> 150
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