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NnpaBHble
Yy/ieHbl

Habnio-
nartesnb

Coctas MTK 541 v npeacrasutenn YneHos

lfocypapcreo-uneH CHI

Pecnybnamka ApmeHua*

OpraHusauma - npeacTaBUTeNb

HaunoHanbHbIM NOANTEXHUYECKUN YHUBEPCUTET

3epKanbHble HaunoHanbHble TK

TK 01 DHepreTnKa

Pecnybnnka benapycb*

PYIN benlUCC
+ MuHaHepro Pb + [T1O benaHepro

TKC 14 dHeprocbeperkeHne, sHepreTn4eckas
3PPEKTUBHOCTb, SHEPTOMEHEAXKMEHT

Pecnybnunka
KasaxctaH*

AO «UHCTUTYT pa3BUTUA SNEKTPOIHEPIeTUKU U
sHeprocbeperkeHns (KazaxaHeproskcneptmsa)»

TK 080 dHeprocbeperkeHne, NOBbIWEHNE
3HeprospPeKTUBHOCTM B SIHEPTETUKE U
TEN/NIOTEXHMKE

TK 117 Bo3obHOBAsIeMble NCTOYHUKHK
SHEepPrnn 1 anbTepHaATUBHAA SHEpPreTnKa

Kblprbi3cKasa

OAOQO «H3C Kbiprbi3cTaHa»

TK 14 Bo306HOBASIEMbI€ UCTOYHUKN IHEPTUM

Pecnybnmka*™ TK 17 dHeprocbepexeHue
Poccuinckan AO «CnctemHbin onepatop E9C» TK 016 DneKTpoaHepreTmKa
depepayms™
Pecnybauka MwuHaHepro Pecnybnmkum Y3bekucTtaH + -
Y36eKkucraH AO «Y36€eKCKMe HauMoHaNbHbIe 3/IEKTPOCETU Y,
AO «TeppuUTopHanbHble INEKTPOCETUNY,
AO «Tennosble 31€KTPOCTAaHLUNN»
AsepbangyKaHcKan A3epbangrKaHCKMN MHCTUTYT CTaHO4ApPTU3aLUM -
Pecnybnuka

* YneHbl EASC




PernoHanbHan 1 MexayHapoaHasa Koonepauua B 061aCTV 31eKTPO3HEepreTUKM

rOCT TP EASC

CoppyxectBo
He3aBMUCUMbIX rOCYyAapCcTB
(A3epbaiarkaH, ApmeHus, benapycs,
KazaxcmaH, KeipasbiscmaH, Poccus,
TaaXMKNCTaH, TYPKMEHUCTAH, ¥Y36eKucmaH)
- MeKrocynapCcTBeHHbIN COBET MO
CTaHAapTU3aLUUN, METPONOTUN CEPTUDUKALMN
- DNEeKTPO3HepreTU4ecKnuin coBet

Ao

EBpa3sunCKUN SKOHOMUYECKUIN COIO3
(ApmeHus, benapyce, Kazaxcman,
KbipebiacmaH, Poccus)

- TeXHuU4ecKoe peryinposaHue
(TP TC 004/2011, TP TC 010/2011,
TP TC 020/2011, TP TC 032/2013,

BRICS EA3C 048/2019)
(Bpasunua, Poccua, NHauna, Kntan, FOAP,

Ernnet, Upan, OA3, 3pumonus)
Mnatdopma aHepreTM4YeCcKUx nccneaoBaHuUm
- Hosas TtexHonornyeckaa nnatpopma

Mnhatpopma No aTOMHOM 3HEpPreTuKke (NPOEKT)

XVI Cammut BPUKC

Ka3saHcKaa geknapauma
(n.80-87) 3




ObnacTtb aearenbHocT MTK 541 n cmeXHble TEXHUYECKNE KOMUTETDI

VHdbopmaLmorHble TexHonorm VI TK 022

SneprocGepexenne VI TK 111

MTK 023

TexHWKa v TeXHONorm 4obbIux
1 nepepaboTkn Hed)TV U rasa

MTK 524

)KenesHooopoXHbIN TPAHCTOPT

Crpoutenscteo VI K 465

U />
25

) eKTO-':)preTVIK o/ MTK 244 060opynosanme sHepretnueckoe

MTK 019 3nektpobbitosble MaLLnHI
W Npnbopbl M3genus

MTK 037 HuskosonbTHast koMMyTaLMOHHas
annapaTypa v KOMANEKTHbIE yCTpolicTaa
pacripeneneHysi, 3aluThl, yrpaBreHnst
CUrHanM3aLmm

MTK 046 KabenbHble nagenus

CTaLOHapHOe

MTK 333 Bpalyatoimecs anektpuyeckme MaLLmHi

MKC: 27.010 JHepreTuKa n TennoTexHmnKa B uenom, 27.100 dnekTpoctaHuum B uenom, 27.140 TmaposHepreTuka,
27.160 lennoaHepreTnka, 27.180 Cnuctembl BETPOBbIX IHEPreTuYeckmx TypobmH, 29.240.01 CeTun anekTponepeaaym n pacnpeaenmnTtenbHble

cetu B uenom, 29.020 DneKTpoTexXHMKa B LLe/IOM;

29.060.01 dneKkTpunyeckne nposoaa 1 Kabenu B uenom, 29.130.10 BbicokoBONbTHOE 060OpPYAOBaHUE, KOMMYTALMOHHAA annapaTypa u
annapaTtypa ynpasnenusa, 29.180 TpaHchopmaTopbl. Peaktopbl, 31.160 dnektpuyeckne ¢unbtpbl, 33.020 TeneKOMMYHUKALUN B LESIOM,
35.110 Opranusaums cetn , 17.220.20 U3mepeHUA 3NEKTPUYECKUX N MArHUTHbIX BE/IMYMH (B 4aCTM BbICOKOBO/ILTHOrO 060pyA0BaHMA)




HoBble n 06HOBNEHHble cTaHaapThl MTK 541/TK 016

* B obnactm sHeprocucrtem
v Hopmbl Ha ocHoBe goKkymeHToB KOTK 33C CHI (TOCT 34045-2023, TOCT 34184-2017)
v AKTyanusauma TepMUHONOTMU ANA PbiHOYHOM 3HepreTukn (TOCT 19431-2023, TOCT 21027-2021)

v YTOUYHEeHue pAaga HOMUHANbHbIX U HANBObLIMX paboumx HanpsaskeHni (110 KB u Bbiwe)
(M3meHeHne Ne 1 K FTOCT 29322-2014)

* B 0bnactm anekTpnyeckux ceteu

\i‘, \i v’ InHenHana nsonauma (FOCT 1232-2017, FOCT 6490-2017, FOCT 27661-2017 )
e bt . v’ IneKktpoTexHuyeckue ycrponcrea (FTOCT IEC 60076-1-2024, UsmeHeHune Ne 1 k TOCT 8024-90)
S —.-—_8 v" KopoTkue 3amblkaHus (TOCT 26522-2023)

e Bobnactm B3

v’ BeTpoaHepretuka (TOCT IEC 61400-1-2024, TOCT IEC 61400-25-1-2024, FOCT IEC 61400-25-3-2024,
FOCT IEC/TS 62257-1)

v/ ®oTO3HepreTMKa ANA cenbckux panoHos (FTOCT IEC/TS 62257-1, FTOCT IEC/TS 62257-2-2024,
FOCT IEC/TS 62257-7-1-2024)



Pabotbl MTK 541 no cmeXHbIM HanpaB/eHUAM

e AKTyanusauusa TpeboBaHUN K cMctemam Bo3byXKaeHUA

FOCT 21558-2018 «Cunctembl Bo3byKaeHua TypboreHepaTopos, rmaporeHepaTopoB U CUHXPOHHbIX
KomneHcaTtopoB. ObLme TeXHUYEeCKmne yCcioBua»

e AKTyanusauusa TpeboBaHU No paboTte TYypObMH NpU OTKNOHEHUAX YACTOTbI

N3meHeHne No 1 kK TOCT 24278-2016 «YcTaHOBKM TYPOUHHbIE NApOBble CTaLMOHAPHbIE
ANA NpuBoAa 3NeKTpuyecknx reHepatopos TIC. Obwme TexHuyeckne TpeboBaHmA»
N3meHeHne N2 1 K TOCT 28969-91 «TypbuHbI NapoBbie CTaLMOHAPHbIE Ma/ION MOLLHOCTH.
Obuwme TeEXHNYECKNE YCIOBUAY

* YTOYHeHune TEPMNHOIOTUN U Tpe6OBaHMlz K OTK/IOHEHUAM HaNpAXeHUA N HYaCTOTbl

. . = U3smeHeHne Ne 1 k TOCT 32144-2013 «dneKkTpuyeckas sHeprma. COBMECTUMOCTb TEXHUYECKUX
V2U,, - ~szpeez (V]

AT T CPEeACTB 3NEeKTPOMArHUTHaA. HopMbl KauecTBa 3/1eKTPUYECKOM IHEPTUM B CUCTEMAX

R IATATAAY JATAIA 3NEeKTPOCHabKeHnA 0bLero HasHaYeHMA»




* YyacTtue yneHos CHI B MexkayHapoaHoW anekTpoTexHnyeckomnm Kommccmm (M3IK):
MonHonpasHbie YneHbl: Pocena (1911 r.), benopyccua (1993 r.)

AccounaTmBHble YneHbl: KasaxctaH (2004 r.), Y3bekucraH (2023 r.)

O rapmMoHM3aUUM C MeXAYHAPOAHbIMM CTaHAapPTaMM

* NaeHTU4YHaa popma NPUHATUA MexKaAyHapoaHbIX cTaHaapTos MCO/M3K npuBHoCUT

B HopmaTueHoe none CHI 0606WweHHbIN MUPOBOM ONbIT, B TOM YNC/1E NONIOXKEHUSA, : 4
He NMPUMeHAEeMble B 3/IEKTPOIHepreTnke rocygapcrs-yaeHos CHI ’

* U3noxeHune n opopmneHme NAeHTUYHbIX CTAaHAAPTOB OTIMYHO OT 06bIYHbIX [OCT,
B TOM YUC/ie B 4YaCTU TEPMMHOSIOTUYECKMX CTaTEN, HOPMATUBHbIX U CMPABOYHbIX CCbINIOK:

3 Terms and definitions

Bibliography

3.1.3

utility grid [22]
part of an electric power network (IEV 601-01-02) that is operated by a system operator (IEV
617-02-09) within a defined area of responsibility (23]

Electric Power Research Institute, "Literature Study and Risk Analysis for Potential
Induced Degradation," Report #3002003737, Dec 18, 2014

E. Annigoni, M. Jankovec, F. Galliano, H.Y. Li, L.E. Perret-Aebi, M. Topié, F. Sculati-

Note 1 to entry: A uti
users can be electrici
regulation.

[SOURCE: IEC 60C

3.36
performance level
PL

discrete level used to specify the ability of safety-related parts of control systems to perform a

safety function under foreseeable conditions

ud, A. Virtuani, C. Ballif, "Modeling Potential-Induced Degradation (PID) in
lline Silicon Solar Cells: From Accelerated-Aging Laboratory Testing to Outdoor
tion," EU PVSEC, 2016, pp.1158-1563

eed, "Experimental Determination of Potential Induced Degradation Acceleration
s for Various Encapsulants, Test Conditions, and Installation Locations," 2nd
B/NIST Workshop on Photovoltaic Materials Durability, 2013.

definition and minor editorial modifications in the note 1.]

=

™

https:

/www.nist.gov/sites/default/files/documents/el/building_materials/Reed-

Poster.pdf




* [OCT 29322 (IEC 60038:2009) HanpA*»eHua cTaHaapTHbIE

Tabnuuya 1 - Cuctembl 1 aneKTpoobopyaoBaHME NEPEMEHHOIO TOKA C HOMMHa/bHbIM Hanpsa*keHnem ot 100 ao 1000 B
BK/IIOYNTENIbHO

a) 3HauyeHune 230/400 B asnsetca pesynbraTom 3sontoumm cuctem 220/380 B n 240/415 B, KoTopble 3aBepLUIMAN

MCNONb30BaTb B EBpone 1 BO MHOTUX Apyrux ctpaHax. OaHako cuctembl 220/380 B n 240/415 B oo cMx Nop NpoaonKatoT
NPUMEHATD.

Tabnnua A.1 (cnpaBoyHasn) - Hanbonblume N HAMMEHbLLIWE 3HAYEHUA HANPAXKEHUA Ha 3aXKMMaAX NUTAHUA U

31eKTPONPUEMHUKOB /19 CUCTEM NEPEMEHHOro TOKa C HOMMHaNbHbIM HanpAXeHnem oT 100 go 1000 B BKAOYNTENBLHO:
50 My, / 60 Iy,

d) 3HaueHuna 100/200 B TaKKe MCMO/b3YIOT B HEKOTOPbIX CTPaHax B cMcteMax ¢ Yactotoi 50 uam 60 My,

ME)KI'BCV]J.APCTBEHHH“ COBET MO CTAHOAPTU3ALIMK, METPONOIMA U CEPTU®UKALIMK I EC
(Mrc) —p
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION @

(1sc) Editon 7.0 2009-06

rocT
MEXTIOCYAAPCTBEHHLIN 29322— INTERNATIONAL
CTAHAAPT 2014

(IEC STANDARD

60038:2009)

HAMNPAXEHWA CTAHOAPTHbLIE

(IEC 60038:2009, MOD) HORIZONTAL STANDARD
NORME HORIZONTALE

IEC standard voltages

Tensions normales de la CEIl

W3apanwe odmumansHoe




MM

doHA MeXKrocyaapCcTBeHHbIX CTaHAapTOB No TemaTuke MTK 541

Mo Tematnke MTK 541 peinicteyeT (3aKpenneHo) 120 ctaHAapTOB, B TOM YUC/E:

ctapwe 2014 ropa (10 net n 6onee): 103 craHpapTta (86%)
rapMoHmn3npoBaHbl (Ha ocHose IEC/ISO/EN): 47 ctaHpapTOB

Ha 6a3e aKTya/ibHbIX MEeXAYHAPOAHbIX CTAHAAPTOB: 5 CTaHA,apTOB
(FOCT IEC 61400-1-2024, IOCT IEC 61400-25-1-2024, I'OCT IEC 61400-25-3-2024,
OCT IEC/TS 62257-2-2024, TOCT IEC 60076-1-2024)

PeweHune 3apaumn obHoBneHua poHpga MTK 541:
MHBEHTapmM3aumaA (3anpoc cBeAeHUN 0 NPUMEHEHUM YTBEPKAEHHbIX 3@ NPOLLIEeALWNIA frog, CTaHAAPTOB)
nposepka craHgaptos B MTK 541
OTMEHa CTaHAapPTOB, NOTEPABLUMX aKTya/IbHOCTb (MO NTOram NPOBEPKMU)

AONTOCPOYHOE NaaHupoBaHne obHoBneHuA yctapeswmnx FOCT (npeanorxkeHuna B MMC 1 nepcneKkTnsBHyto
nporpammy pabot MTK 541)

nepecmoTp rapmoHu3npoBaHHbix FTOCT Ha ocHoBe aKkTyanbHbIX Bepcuit IEC/ISO/EN (B cnyyae akTyanbHOCTU
noaxoAa K rapMoHM3aLum)



[MpoeKT dopmbl NpoBepku cTaHaapTos (1)

MpoeKT popmbl npoBepkn MOCT cogepKknt 3 bOKa:

* Obwmn — cooTBeTcTBMe ocHoBonoaararowmm NOCT 1.x, B3aMMOCBA3aHHOCTb Ha
MeXAYHapoOAHOM U PermMoHasibHOM YPOBHeE

* HOpMaTMBHbLIN — COOTBETCTBME AOKYMEHTAM B 06/1aCTV TEXHUYECKOTO
perynmpoBaHua n aemncreytrowmm NOCT

* TeXHONOTrMYECKUIN — COOTBETCTBUE 334a4aM CTaHAaPTU3aLMM NepeaoBoro onbITa,
NOBbILLIEHMA KaYecTBa NPOAYKLUWNN, a TaKKe YHUPUKaALMM NPON3BOACTBA
(B3aMMO3aMeHAEMOCTb, 3aLMTa OT YACTHbIX PELUEHWNI, ONTUMMN3ALUA
HOMEHKNaTypbl)
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[MpoeKT popMbl NPOBEPKM CTaHAapPTOB (2)

[na 3anonHeHnsa Gopmbl NpeasiaraeTca OTBETUTb Ha NpeasioXKeHHble B Gopme BOMPOChI O CTaHAApPTE,
Hanpumep:

Ecmb nu 8 cmaHdapme ccoinku Ha ommeHeHHble [OCT?

CmaHOapm coO0epxum osI0HEeHUA, Komopsle 80WU 8 npomusopevue ¢ mpebo8aHUAMU MEXHUYECKUX
pezanameHmos EAIC?

CmaHOapm codepxcum rnosnoHeHUs, Komopble He CO0Ma8emcmayrm cO8pPeMeEHHOMY YPOBHH pa3sumMus
HAyKuU, MexHUKU U mexHosoz2ul, nepedosomy ornsimy, nompebHoCmMAam HayuoHA1bHbIX 3KOHOMUK 8
coomeemcmesytoueli obsaacmu cmaHoapmu3ayuu?

B HacToAwee Bpema moanduumMpoBaHHbIM AN HALMOHA/IbHOTrO YPOBHA NPOEKT GOpMbl NpoxoauT
NpaKkTUyeckyto anpobaumio B PO
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Mpumep dopmbl nposepkn MOCT 24291-90
«DNEeKTPUYECcKan YacTb SNEKTPOCTAHLUU N ITIEKTPUYECKOUN CETH.
TepMuHbl N onpeaeneHmna»

1. O6wWwmK Gnok npoBepkW (HOPMOKOHTPONE)

MNpumeyanmne
Wror npoBepkm  (3geck NpUBOAATCA NONOXEHWA CTAHAAPTA, HE COOTBETCTBYHLLME YKa3aHHOMY KpHTepHID, 3 Taxke nban
Apyran noneaHan ANA NPOBepKH CTaHaapra WHGopMaLmA)

Hanwuywne oTknonexnwi ot TpeboBaHMi OCHOBONONATAKWMKX CTAHLAPTOR

FOCT 1.x "MemrocynapcTBeHHARA CHCTEMA CTAHAAPTHIALMK"

Hmeromcn pacxodwdenun ¢ mepmuronozued doxymenmoe KOTK
Mpumepsi
“anekmpuyeckan cems ", “ceveHue (8 anekmpuyeckol cemu) ", “mMexzocydapcmeeHHan CeA3b
(nunus anekmponepedayu) ” - cm. Monoxerue 0 B3aUMOOMHOWEHURX ONEPAMUBHO20 NepcoHana
SHMOUBHHBIX HE NapannencHyr (cuxxpoxHywa) pabomy awepeocucmem conpedencHeix 20cydapcme.

B craKgapTe NpUMEHAKITCA TEPMHHLI M ONPeAeNeHnA, OTNHYHLIE OT TEPMUHONOTHM, NPHMEHASMON B AeRCTBYIOLLMX Tarwe MOCT moxem Boime dononex mepMuHonosuvecKuMy cmamesmu. Mpusmepe
HopMaTHeHbIX AokymenTax CHI™ no Temarmke crangapra? “mexzocydapcmeenHoe cevyeHue (ceveHue axcnopma-umnopma)”— cm. Tunosoe nonoxexue ob
OpeaHu3ayUL onepamueHo-UCNeMYEpGKO20 ynpaeneHus napannensHol pabomol aHepeocucmen,
ymeepxdex Peweruem 3nexmposHepeemuveckozo Cosema CHI™ MNpomoxan Ne 38 om 15 oxkmsabps 2010
2, 2. Kuee, Ykpauna,
“woHmponupyemoe cevexue (caeass) " - MNonoxesue 0 3aUMOOMHOWEHUAX ONEPAMUBHOS0 NepCoHana
BHMIOYEHHBIX HE NapannensHy (cuxxponHyw) pabomy axepeocucmes conpedensHsiX 2ocydapcme

2. HopmaTtMBHbIA BNOK NpoBepkn
VETF]&HEHHE npoT HE!DF]EHHE—! WA ﬂyhjlﬂi]n!!arlﬂﬂ C BHOBEbL pa3pahnTamu,mu. obHOBNEHHIMK AOKYMEHTAMMA MO

cCrfasnparvzaunm

TepsmuHonosuYeCKUe CMamsy.

1 anexmpocmanyus; 3C - e coomeemcmeyem cmamee 28 MOCT 19431,

2.2.1 |CraHaapT coaepsuT NONOXEHNA, KOTOPLIE BOWNW B NPOTHEOPEYME C NONOXEHHAMK AeRcTByowKx FOCT? Aa 2 nunus anemponepedayu; 13N - ve coomeemcmeyem cmamue 38 FOCT 19431

4 (anexmpuveckan) nodcmanyus; MNC - He coomeemcmaeyem cmamee 39 FOCT 19431,

6 anexmpuveckas cems - He coomeemcmeyem cmamee 40 FOCT 19431
3. TexHonorMyeckMn 6Nok npoBepku

PacnpocTpanenue nepenoBoro onkita, NOBLIWEHWE KaYecTBa npoayKuMM (paboTt wnmk ycnyr)

CraHaapT coaep#uT NONOXEHHA, KOTOPLIE He COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO PA3BMTHA HAYKH, TEXHHKH W
3.1.1 [rexHonorwi, nepegoBomy oTeYeCTBEHHOMY W 3apybexHomMy oneiTy, NoTpebHOCTAM HaUMOHANEHOA IKOHOMMKN B Aa
COOTBETCTBYIOWER 06nacTu craHaapTuaaumm?

Uacme mepmuronoeuy, 8 m.J. ykaszanrol 8 n.2.2. 1 He amyanusupoeaHa ¢ ywemom PelHOYHBIX yenosul
DYHRYUOHUPOBEHUR 3NEMKPOSHED2EMUYEcKOd Ompachu.




