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HAUMOHANbHBIMCTAHOAPT POCCUMUCKOWU ®EOEPALUM

SNEKTPOOBOPYAOBAHUE U ANIEKTPOYCTAHOBKW NEPEMEHHOIO TOKA HA
HANPSXXEHUA OT 1 1O 750 xB
TpeGoBaHUA K INEKTPUUYECKON NPOYHOCTU U3ONALIUN

Electrical equipment and installations for a.c. voltages from 1 up to 750 kV.
Requirements for dielectric strength of insulation

Oara BBegeHus — 2014 —01 — 01

1 ObnacTb NpUMeHeHus

HacroAawmit cTaHpapT pacnpoCTPaHseTCs Ha  3NeKTpooOOpyOBaHME M ANEKTPOYCTaHOBKM
TpexdasHoro nepeMeHHoro Toka 4actoton 50 [y TpexdasHoro (TPExXmnosnocHOro) M oaHoasHoro
(04HOMONIOCHOrO) UCTMONMHEHMI Ha HanpsbkeHus oT 1 4o 750 kB, knumaTuyeckux ucnonHeHuwin Y, YXI, Xn, T
n TC, kaTeropwmii pasmewenun 1, 2, 3 u 4 no MOCT 15150, paspaboraHHoe nocne 1 sHBapsa 2014 r.

CTaHaapT He pacnpoCTPaHAEeTCs Ha:

- anektpoobopyaoBaHue, paboTalolee B UCMBLITATENbHbIX, MEAWLMHCKUX, PEHTTEHOBCKUX,
pPaanoOTEXHUYECKUX, aBTOHOMHBIX NOABWXKHBIX U APYrUX CneLmarnbHbIX YCTaHOBKAX;

- BeHTUNbHble 06MOTKM npeobpasoBaTenbHbiX TPaHCHOPMATOPOB M npeobpasoBaTenibHble
peakTopsl;

- peTanu TpaHcopMaTOpOB U PeakTopoB (Hanpumep, YCTPOWCTBA MEPEKIIOYEHUS OTBETBNEHUN
0O6MOTOK U CBA3aHHbIE C HUMU YCTPOWCTBA, B T.4. YCTPOWNCTBA NEPEKIIOYEHMUS, NOCTABNAEMbIe OTAENbHO OT
TpaHcopMaTopoB), AeTanu annaparoB (HanpuMmep, LUTaHMU, TAMM, HanpaenswoLWwMe, usonupyowue
MOKPbILLIKK);

- usonsAuuio npucoeauHeHus (ysen BHe 6Gaka TpaHcdopmatopa) kabensa k 0OGMOTke MaCNSIHOro
CU0BOro TpaHcdopMaTopa;

- NOCneaoBaTenkbHbIE U NIMHENRHBbIE PErYNMPOBOYHbIE TPAHCHOPMATOPSI;

- U30NAUMIO HEWTpanuM CUNOBLIX TPaAHCKOPMATOPOB, 3a3eMsfsAeMyld 4Yepe3 noCnefoBaTernbHbINA
perynMpoBOYHbIi TpaHchopMaTop;

- U30MALMIO MEXIY TOKOBEeAYLUMMU YacTAMU MHOTO3aXXMMHbIX BBOAOB;

- anekTpoobopyaoBaHMe, HAXOAALEeCca B dKCnnyaTauuu, B 4actu NPodnnakTMHeCcKuxX MCMbITaHUm
ero usonauuu;

- BHELLHIOK U30MALMIO 3NeKTPO0OOPYAOBAHUSA U BHYTPEHHIOID M30NALMIO Cyxux TpaHcopMaTopoB
U peakTopOB, MOABEPraloLLyOCs BPEAHbIM BO3AEHCTBUSAM ra3oB, UCNAPEHUIN U XMMUYECKNX OTIIOKEHUIA.

2 HopmaTtuBHbIe CCbISIKN

B HacTofiwem ctaHgapTe MCnonb30BaHbl CCbISIKM Ha crieayiowme cTaHaapThl:

FOCT P 52565-2006 BuiknioyaTenu nepeMeHHOro Toka Ha Hanpskenus ot 3 go 750 kB. O6wme
TeXHU4ECKue ycnosus

FOCT P 52719-2007 TpaHcchopmatopbl cunosbie. ObLIne TeXHUYeckne ycnosus

FOCT P 54827-2011 (M3K 60076-11:2004) TpaHcdopmatopbl cyxue. OOLme TexHU4ecKkue
ycnoeus

FOCT P 55194-2012 (M3K 60060-1:2010) O3nekTpooGopyaoBaHME U 3MEKTPOYCTaHOBKU
nepemMeHHOro Toka Ha HanpsbkeHue ot 1 Ao 750 kB. Obwume meToabl UCNLITAHUI SNEKTPUYECKON NPOYHOCTU
n3onsauun

FOCT 1983-2001 TpaHcdopmaTopsl HAaNpskeHusi. ObLme TeXHUYeckne ycnoBus

FOCT 7746-2001 TpaHcchopmaTopbl TOKa. OBLLME TEXHUYECKNE YCNOBUA

FOCT 9920-89 (M3OK 694-80, M3OK 815—86) SnekTpoycraHOBKU NEPEMEHHOro TOKa Ha HanpsHxeHue
oT 3 00 750 kB. AnuHa nyTu yTe4kn BHELUHEN U3onauum

" Ons anekTpoo6opyaoBaHusi, paspaboTaHHoro fo 1 sHBaps 2014 r., geiicteyeT FOCT 1516.3-96.

U3pnaHue opuumnanbHoe
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FOCT 10390-86 OnektpoobopynoBaHume Ha HanpsbkeHue cBbiwe 3 kB. Metoabl ucnbITaHWUi
BHELLUHE M30NsLMK B 3arpA3HEHHOM COCTOSIHUM

FOCT 15150-69 MaLumHbl, npubopbl M ApyrMe TEXHUYECKUE naenusa. MICNonHeHus Ana pasnnyHbIX
KNMMMaTU4Yeckux paioHoB. KaTeropum, ycrnoBus SKkCniyaTauuu, XpPaHEHUs1 U TPaHCNOPTMPOBAHUA B 4acTu
BO3AENCTBUS KNUMaTMYeCKnx pakTopoB BHELLHEN Cpeabl

FOCT 15543.1-89 Wspenus anektporexHuyeckue. OOwwme TpeboBaHMA B 4aCTU CTOWKOCTU K
KNMMaTUYeCKUM BHELUHUM BO3AENCTBYIOWMM bakTopam

FOCT 15963-79 UN3genua anekTpoTeXHUYeckue Ans paioHOB C Tponuveckum knumatom. Obume
TexHu4eckue TpeboBaHNA U METOALI UCNbITAHUN

FOCT 16110-82 TpaHccopmaTopbl CUMNOBLIE. TEPMUHBI U ONpeaeneHust

FOCT 16504-81 Cucrema rocyaapCTBEHHbIX WCMbITAHWIA NPoAyKUMKU. WCNbITAHUA U KOHTPONb
KauecTBa NpoAyKuun. OCHOBHbIE TEPMUHLI U ONpeaeneHus

FOCT 16772-77 TpaHcdopmaTopbl U peakTopbl npeobpasoBatenbHbie. OOLWME TexHu4eckue
ycrnoBusi

FOCT 20074-83 3nekTpoobGopyaoBaHUe U ANEKTPOyCTaHOBKU. MeToa u3amMepeHusa xapakTepucTuk
YacTUYHbIX Pa3psA0B

FOCT 21023-75 TpaHcdopmartopbl CunoBble. MeToabl U3MEPEHUId XapaKTePUCTUK YaCTUYHbIX
paspagoB NPW UCMILITAHUAX HANPSXKEHMEM NPOMBILLNIEHHON YaCTOThI

FOCT 22756—77 TpaHcdopmMaTopbl (CUNOBbLIE M HaNpshkeHMs) U peakTopbl. MeToabl MCNbITAHWI
3MeKTPUYECKON MPOYHOCTU U30NALUN

M pumMmedyaHUWe-— an nonb3oBaHUU HacCTOAWMM CTaHfapToOM qenecooGpaaHo npoBepUTHL ,qel?lcname
CCbINOYHBIX CTaHAapToB B MH(pOpMaLlI/IOHHOﬁ CUcTtemMe o6u4ero nonb3oBaHUA — Ha OQJMuMaHbHOM caiite d)ep,epaanoro
areHTCTBa No TEXHUYECKOMY perynupoBaHUo U METPONOrMn no ctaHpapTusayun B CeTU MHTepHET Unn no exerogHo
n3gaBaemMomy I/IHd)OpMaLWIOHHOMy yKasaresnto «HaLWIOHaJ'IbeIe CTaHAapThbI», KOTOprl71 OI'Iy6]1I/IKOBaH Nno COCTOAHUIO Ha
1 AHBapA TeKylwlero roga, U no BbiNyCckaM exemecA4yHoro I/IH(bOpMaLWIOHHOFO yKasaTtena «HaLWIOHaJ'IbeIe CTaHAapTbI»
3a TeKyLLWIVI rog. Ecnu 3amMeHeH CChINTOYHbIN CTaHAapT, Ha KOTOprI‘/'I AaHa HejaTupoBaHHaA CChlfika, TO peKoMeHAyeTCA
ncnonb3oBaThb ,qel?lcnayrou.gyro BEpPCUI0 3TOro ctaHaapTa € Y4€TOM BCEX BHECEHHbIX B AaHHYIO BEPCUIo U3MeHeHuin. Ecnun
3aMEeHEeH CChINTOYHbIN CTaH4apT, Ha KOTOprI7I AaHa AaTupoBaHHaA CChblJlKa, TO peKOMeHAYyeTCA UCNoJ1b3oBaTb BEpPCULO
3TOro cCtaHjapTa C YyKa3aHHbIM Bbille rogoM yTBepXAeHUA (I'IpI/IHFlTVIFl). Ecnu nocne yTBEPXAEHUA HacTosLero
CTaHJapTa B CCbITOMHBIM CTaHZapT, Ha KOTOPbIM AaHa AaTupoBaHHasA CCbiflka, BHECEHO U3MEeHEeHUe, 3aTparusarulee
NnonoXxeHwe, Ha KOTopoe AaHa CChiNiKa, TO 3TO NOJNIoOXeHUe peKoMeHOyeTCA NPUMEHATL bes yy€eTa JaHHONro U3MeHeHus,
Ecnwn ccbinoyHblii cTaHfapT oTMeHeH 6e3 3aMeHbl, TO MOSIoXKeHWe, B KOTOPOM faHa CChbiilka Ha Hero, pekoMeHgyeTcs
NMPUMEHATb B YacTW, He 3aTparuBatoLent 3Ty CCbIMKy.

3 TepMuHbI N onpeaeneHus

B HacrosieM cTtaHaapTe npuMeHeHbl TepMUHbI Mo TOCT P 55194, TOCT 16110 u TOCT 16504, a
TakKke cneayowye TepMUHbLI C COOTBETCTBYIOLLMMU ONpeaeneHnaMu:

3.1 knacc HanpsikeHUs 3neKkTpooSopyaoBaHuA: HomuHanbHoe MexaydasHoe HanpsbkeHue
3NEeKTPUYECKON CETU, ANns paboTbl B KOTOPOI NpeaHa3Ha4YeHo anekTpoobopyaoBaHue.

MpumevyaHus

1 Knacc HanpsikeHus 06MOTkM TpaHcdopmaTtopa (peaktopa) —no FOCT 16110.

2 Knacc HanpspkeHus TpaHcdopmartopa — no FOCT 16110.

3 KnaccoMm HanpskeHus 3a3emMmnsiowero Ayroracsilero peakropa CYMTaeTCsl KNnacC HanpshkeHus
06MOTKM CUNOBOTO TpaHchopmaTopa UM reHepaTopa, B HeiTparb KOTOPOI BKITIOYEH PEAKTOP.

3.2 HanbGonbuee pabouyee HanpsKeHWe 3NeKTPOOGOpyaoBaHUA: Haubonbluee HanpsbkeHue
Yyacrotoi 50 Iy, HeorpaHW4YeHHO ANMUTENbHOE MPUNOXKEHWE KOTOPOro K 3aumam pasHbix das (nonocoB)
anekTpoobopyAOBaHNSA AOMYCTUMO MO YCNOBUAM PaGoThl €ro U3ONALUM.

Mpumevyanne — Haubonblwee pabovee HanpsbkeHUe anNekTpPoobOpyAOBaHMS HEe OXBaTbiBaET
AONYCTUMbIE ANs ero u3onsuun KpatkoBPEeMEHHbIE (ANUTENbHOCTLIO A0 20 C) NOBLILLEHWSA HANPsHKEHUA B
aBapUNHBIX YCIOBUAX U NOBLILIEHUSI HANPsHKEHMST YacToTon 50 U (ANMTENbHOCTLIO A0 8 Y), BO3MOXHbIE
npu oNepaTUBHLIX KOMMYTAUUAX, YKa3aHHbIE B NPUNOXEeHUU A.

3.3 anekTtpooGopyaoBaHMe C  HOPManbHOM  u3onAuMen:  INekTPoobopyaoBaHue,
npeaHasHa4YeHHoe ANA MPUMEHEHUS B JMEKTPOyCTAHOBKaX, NOABEPraloWUXCA BO3AEWCTBUIO FPO30OBbIX
nepeHanpsbkeHni Npu 00bIYHBIX Mepax Mo rpo3o3aLuuTe.

3.4 3nekrpoobopyaoBaHue ¢  OOMeryeHHoM  wm3onAuuen:  AnekTpoobopyaosaHue,
npeaHasHaYeHHoe AN MNPUMEHEHUA TOMbKO B 3MEKTPOYCTAHOBKAX, HE NOABEPXKEHHLIX BO3AEWCTBUIO
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rPO30BbIX MEPEHAaNPSHKEHUA UMM B SNEKTPOYCTAHOBKAX, B KOTOPLIX [PO30BblE MNEPEHANPSDKEHUA HE
NPEBBILLIAIOT aMNAUMTYAHOrO 3HAYEHUA UCTbITATENbHOIO KPaTKOBPEMEHHOMO (O4HOMMUHYTHOIO) NEPEMEHHOIO
HanpsHKeHUs.

3.5 ypoBeHb U30ONALMU 3NeKTpoobopyaoBaHusa (B T.4. 0OMOTKM, HelWTpanu oBMOTKM U T.4.):
COBOKYNMHOCTb HOPMUPOBAHHbIX UCMbITATENbHLIX HamnpshkeHWid, YCTAHOBIMEHHbIX B CTaHaapte Ans
UCNbITAHUA BHYTPEHHEN W BHELUHEHR M30NALUN JAHHOTO anekTpoobopyaoBaHusi (06MOTKU, HEUTpanu 1 T.1.).

3.6 anekTpuuyeckKaa ceTb C M3ONMPOBAHHOW HenTpanbio: CeTb, HEWTparb KOTOPOM He MMeeT
COEAMHEHNA C 3eMmnel, 3a WCKMOYEeHMeM npubopoB CUrHanu3auuu, U3MEPEHUSt M 3aLUUTbl, UMEHLLUX
BECbMA BbICOKOE COMPOTUBIIEHUE, UMW CeTb, HEMTParb KOTOPOK COEAUHEHAa C 3eMIEi Yepes AyroracsAmi
peakTop, MHAYKTMBHOCTb KOTOPOrO TakoBa, YTO Npu oAHOA3HOM 3aMblkaHUW Ha 3EMI0 TOK peakTtopa B
OCHOBHOM KOMMNEHCUPYET EMKOCTHYK COCTaBMAOLLYIO TOKa 3aMblKaHUA Ha 3eMII0.

3.7 3neKTpuyeckKas ceTb C 3a3eMNeHHON HenTpanblo: CeTb, HENTpPank KOTOPOW COEAMHEHa C
3eMIen Harnyxo Wnu Yepes pe3ucTop UMM PeakTop, CONPOTUBIIEHME KOTOPbLIX AOCTAaTOMHO Marno, YToObl
CYLLUECTBEHHO OrpaHn4nTb KonebaHus nepexoaHoro npouecca v obecneynTb 3HaYeHWe Toka, Heobxoaumoe
ANA CeneKTUBHOWM 3aLUMThbl OT 3aMbIKaHWUA Ha 3EMIIO.

MpumedaHne — CTeneHb 3a3eMNEeHUss HEWTpanu 3NEeKTPUYECKOM CEeTU XapakTepusyetcsi
HaMBLICLLMM 3HAYeHWEM KOIMMULUMEHTA 3aMbIKAHUA Ha 3E€MII0 ANs CXeM JaHHOW CETU, BO3MOXHbIX B
YCIOBUSAX 3KCMyaTauuu.

3.8 ko3ahPULMEHT 3aMblKaHUA Ha 3eMnio: OTHOLUEHNE HaNpPsbKeHUs1 HA HENOBPEXAEHHON (ha3e B
paccmaTtpuBaeMon  TOYKE  TpexPa3HOM  SneKTpudecko cetu (0ObMHO B TOYKE  YCTAHOBKM
3aNekTpoobopya0BaHMA) NPU 3aMbIKaHUM HA 3eMI0 O4HOW UK AByx a3 k hasHOMY HanpshkeHuio paboueit
YacCTOTbl, KOTOPOE YCTAHOBMIOCH Obl B AAHHON TOYKE MPU YCTPAHEHUMN 3aMbIKAHUA.

MpumevaHune — Npu onpeaeneHmn koapdpuumeHTa 3amblkaHUA Ha 3EMSI0 MECTO 3aMblKaHUSA U
COCTOSIHME CXEMbl SMNEKTPUYECKON CeTu BbIOUPAIOTCA Takue, KOTOpble AaloT Haubonbluee 3HavyeHue
koadppuumeHTa.

3.9 TMNOBBLIE UCNLITAHUA U3OMALMU INEKTPOOGOpyAOBaHUA: cnbiTaHna anekTpoobopyaoBaHus
JaHHOro TUNa Ha COOTBETCTBME €ro u3onAuuM TpeGOoBaHUAM TEXHUYECKON AOKYMEHTauuu, NPOBOAUMbBIE
nocne OCBOEHUS TEXHONOrMM €ro NPOU3BOACTBA MMM (4ACTUMHO MMM MOSHOCTBLIO) NOCME WU3MEHEHWUI
KOHCTPYKUMWU, NPUMEHSEMbIX MaTepuanoB UNM  TEeXHONMOINMW NpOM3BOACTBA, MOIYLIUX CHU3UTb
3NEKTPUYECKYIO NPOYHOCTL U30NALMN.

3.10 oOMOTKA C MONMHOW u3onAuMen Heutpanu: OOMOTKA C YPOBHEM W30MsSUMM HEUTpanu,
PaBHbIM YPOBHIO U30NSALMU NIMHEWHOTO KOHLIA OOMOTKM.

3.11 o6bMoTKa C HenomHoOW usonauuen HelTpanu: OOMOTKA C YPOBHEM U3ONALMM HeWTpanu
6Gonee HU3KUM, YEM YPOBEHb U30NALUN NIMHENHOTO KOHUA OOMOTKM.

3.12 cTopoHa BbICWEro (cpeaHero, HU3Wero) HanpsaXxeHua Tpancgopmaropa: Mo FOCT 16110.

3.13 cTOopoHa HeHWTpanu OOMOTKM TpaHccopmaTopa: COBOKYNHOCTb TOKOBEAYLUMX YaCTEW,
NPUCOEANHEHHDbIX K 3aKMMY HENTpanu u 6nmkanwen K HENTPanbHOMY KOHLY YacTu OOMOTKHU.

3.14 xomnnekc annaparoB: KomGuHaumsa aByx u 6onee KOMMYTALMOHHbLIX annapaTos, B T. Y. C
U3MEPUTENBLHBIMU MMM 3aLLUTHBIMW annapaTamu.

4 Obwue TpedboBaHUA

4.1 Obwme nonoxeHus

Hacroawumi craHpapt ycraHaBnueBaeT cneayiowme BuAbl HOPMMPOBAHHLIX MCNLITATENbHbLIX
HanpshkeHui (Aanee — UCTIbITaTENbHbIE HANPSHXKEHUN) U30NALMKN INEKTPOOOOPYI0BAHMUSA:

- HanNpsPKEeHMA rPO30BbIX UMMNYNLCOB (No 4.5);

- HANpPsHKEHUS1 KOMMYTAaLMOHHBIX MNYNbCOB (NO 4.6);

- KPATKOBPEMEHHbIE NEPEMEHHbIE HaNPXKeHUs (N0 4.7): OAHOMUHYTHOE (N0 4.7.2a) 1 Npu NNaBHOM
noabveme (no 4.7.26);

- ANUTenNbLHOE NepeMeHHoe HanpsXXeHue (no 4.8);

a Take TpeboBaHus:

- K U30MILMM HA CTOMKOCTb B OTHOLLUEHMM TennoBoro npobos (no 4.9);

- K M130NAUMK B OTHOLLEHUW OTCYTCTBMA YaCTU4HbIX pa3paaos (no 4.10, 5.6,6.2.4,7.4,10.5,12.3.4 un
13.1.10);

- K BHELLHEN 130n8umMn B OTHOLLEHUM YPOBHA paauornomex (no 4.11);
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- K BHELUHE M30MSILUN U3ONSATOPOB KaTEropuin pasmMeLLeHUs 1 U 2 Npu 3arpsA3HEHUN U YBNAXKHEHUN

nosepxHocTu (no 4.12);
- [OONOMHWTENbHbIE K M30MAUMU ANeKTPooBopyaOBaHUA KNMUMMaTUYECKMX MCnonHeHun T u TC

kaTeropui pasmewieHms 1, 2, 3 n 4, a TaKke Knumatudeckux ucnonHeHun Y, ¥YXJIT n XJ1 kateropuu
pasmeLleHus 2 (no 4.13).

4.2 Knaccbl HanpsXeHus anekTpoobopyaoBaHus

421 HacroAwmin cTaHgapt ycraHaBnuBaeT TpeGOoBaHWMA K 3NEKTPUYECKON MPOYHOCTU M3ONSLUK
3MneKTpoobopy0BaHUA KNACCOB HAMPSHKEHUS, yKasaHHbIX B Tabnuue 4.1, npeagHasHa4YeHHOro Ana paboTbl B
SMNEeKTPUYECKMX CETAX C HOMMHANBHLIMW U HaMbOMbLUMMKM ANUTENbHO AONyCKaeMbiMu  pabounmn
HanpsXKeHWAMM, ykaszaHHbIMKU B Tabnuue 4.1,

422 B HacTtoswem crangapte TpeboOBaHMA K  OMEKTPUYECKOM MPOYHOCTM  M30NAuun
3MNeKTPOoOOOPYyAOBAHMSA KNACCOB HanpshkeHus oT 1 4o 35 kB ycTaHOBMEHbl UCX0AA U3 €ro npeaHasHa4YeHus
ans paboTel B 3MEKTPUYECKON CeTW, HeWTpanb KOTOPOM MOXeT ObiTb Kak 3a3eMMEHHON, Tak W
N30NMPOBAHHON (KOIMMPULMEHT 3aMblkaHUA Ha 3eMI0 He Bbiwe 1,73), a ana knaccos Hanpsxenua ot 110
A0 750 kB HeiiTpanb 3neKTPUYECKON CEeTW AO0MKHA OblTb 3a3eMIEHHON (KOIMMULMEHT 3amblkaHUA Ha

3eMnio He Bhbiwe 1,4).

Ta6nuya 4.1 — Knaccbl HanpsikeHUs anekTpooGopyaoBaHus B knnosonbTax

Knacc HaubonbLiee paboyee HomuHanbHoe HaubonbLuiee anutenLHO
HanpsXXeHus HanpskeHue HanpskeHue Jonyckaemoe pabouee
anekTpoobopy- anekTpoobopynoBaHus BNEKTPUYECKON CETH HanpsxeHue
[0BaHus B 31EKTPUYECKOI CETU
1 1,1 1,0 1,1
3,0 3,5
3 3,6 3,15 3,5
33 3,6
6,0 6,9
6 7.2 6,6 7,2
10,0 11,5
10 12,0 11,0 12,0
13,8 15,2
15 17,5 15,0 17,5
15,75 17,5
18,0 19,8
20 24,0 20,0 23,0
22,0 24,0
24 26,5 24,0 26,5
27 30,0 27,0 30,0
35 40,5 35,0 40,5
110 126,0 110,0 126,0
150 172,0 150,0 172,0
220 252,0 220,0 2520
330 363,0 330,0 363,0
500 525,0 500,0 525,0
750 787,0 750,0 787,0
MpumeuvaHue — HactoAwwit ctTaHaapT pacnpocTpaHsaeTca Takke Ha usonsauuo ctopod CH u HH (knaccos
HanpsbKeHusl, ykasaHHbiX B Tabnuue 4.1) cunoBbiX TpaHcOpPMaTopoB M aBTOTpAHCGOPMAaTOpOB, KNacc
HanpsbkeHus 06moTku BH KOTOpLIX OTNMYAETCS OT ykasaHHbIX B Tabnvue 4.1.

4.3 Yyer BbICOThbI YCTAQHOBKHU HaAa YpOBHEM MopAa n TeMnepaTtypbl

okpyXawLwero posagyxa
4.3.1 UcnbiTaTenbHble HanpshKEHUs BHELUHEW W30NSAUMM, yKa3aHHble B HACTOALLEM cCTaHgapTte,
YCTaHOBIEHbI ANA 9NeKTpoobopyaOBaHUsI, NPEAHA3HAYEHHOTO ANt paboTbl NP HOMMHANBHBIX 3HAYEHUSIX
KnumaTtuyeckux paktopos BHewHein cpeabl no FOCT 15150 u FOCT 15543.1 ana knumaTudeckux
ncnonHenuid Y, YXIN, XN, T u TC kateropui pasmeuwenus 1, 2, 3 u 4, npu atom:
- BbICOTA YCTAHOBKU Haj ypoBHEM MOps — He 6Gonee 1000 m;
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- BepxHee pabouvee 3Ha4yeHWe TeMNepaTypbl OKPYXKAlOLLEero BO3gyxa Afs 9nekTpoobopyaoBaHus
kaTeropui pasmeLleHus 3 U 4, a Tawke AN ANekTpoobopyAOBaHUS KAaTEropuum pasMeLleHusi 2 BHYTPU
o6onouykn KPY, KPYH, KTI1 1 akpaHupoBaHHbIX TOKONPOBOAOB AOMKHO ObITb HE Bbile 45 °C.

[ononHuTenbHOe OrpaHUYEHnE 3HAYEHUi KnumaTudeckux (pakTopoB B npeaenax AONYLUEHWUH NO
FOCT 15543.1, ecnn 970 He0BX0aMMO, AOMKHO ObITb YKa3aHO B CTaHAaPTaxX UMM TEXHUYECKUX YCIOBUAX
(nanee — cTaHaapTbl) Ha 9NeKTPOOGopyaOBaHME OTAENbHbLIX BUAOB.

4.3.2 [Ina anektpoobopyaoBaHus, npeaHasHavyeHHoro Ans paboTbl HA BLICOTE HAA YPOBHEM MOpS
oT 1000 pgo 3500 M, wucnbiTaTenbHbIE HaNPSHKEHUA T[PO30BLIX WM KOMMYTaAUUOHHBLIX WMMNYNbCOB U
KpaTKOBPEMEHHOE NEPEeMEHHOE HanpsbkeHWe AN BHELUHEeW U30nAuuM B CyXOM COCTOSIHWM, a Takke Ans
BHYTPEHHEN M30NAUMM CyXuX TPaHCOPMATOPOB W PEakTOPOB (3a MCKIKOYEHUEM TpaHchopMaTopoB WU
peakTopoB C NUTON U30MAUMEN) AOMKHbI OblTb OnpedeneHbl MyTeM YMHOXEHUSI YKa3aHHbIX B HaCTOSILLEM
CTaHAaapTe UCMbITaTeNbHbIX HANPSHXXEHUIN Ha KO3 UUNEHT Ky, BbIYMCAIAEMbIN N0 DOPMYIIE:

1
b=
"~ 10000
rae H — BbIcOTa YCTAHOBKU 3nekTpoobopyaoBaHUsi HAaJ YPOBHEM MOPS, M.

4.3.3 Ina anektpoobopyaoBaHUs KaTteropuu pasMelleHus 1, npegHasHa4YeHHoro aAna paboTbl Ha
BbICOTE Haj ypoBHem mops oT 1000 o 3500 M, ucnbITaTeNbHbIE HAMPSXKEHUE KOMMYTALMOHHbLIX UMNYNbCOB
U KpPaTKOBPEMEHHOE MNepEeMEHHOe HanpsbkeHWe Ans BHELUHEeW u3onauuuM noa Aoxaem AoMkHbl ObiTb
onpeaeneHbl NYyTEM YMHOXEHUS YKa3aHHbIX B HACTOSALLEM CTaHAapTe UCAbITAaTENbHbIX HaNPSHXKEHUW Ha
KO9hPULMEHT K;, BblMMCAAEMbIN NO popmyne:

K,=1+0,5(K-1),
rae Ky — koadhduumeHT, onpeaensemMblin no 4.3.2.

4.3.4 Ona anekTpoobOpyaOBaHMS KaTeropui pasMelleHnsa 3 u 4, a Takke anekTpoobopyaoBaHus,
pasMeLlaemoro BHyTpu o6onoyvkn HerepmeTuyHbix KPY, KPYH u KTT1 unu akpaHMpoBaHHbIX TOKONPOBOAOB,
npeaHasHayeHHbix Ansi paboTbl Npu BepxHeM paboyem 3HAYEHUM TeMnepaTypbl OKPYXAloLEero Bo3ayxa
Bbile 45 °C, ucnblTaTernbHbIe HaNPsHKEHUSA FPO30BbIX MU KOMMYTALMOHHBIX UMMNYNbCOB U KPAaTKOBPEMEHHOE
nepeMeHHoe HanpsHkeHue AN BHELLHEN U30MNsALMM B CyXOM COCTOSIHUM, a TaKkKe ANa BHYTPEHHEW u3onauuu
CyxuxX TpaHcOpmMaToOpoOB W pPEeakTopoB (3a WCKMIOYEHUEeM TpPaHCOPMATOPOB U PEakTopoB C JUTOM
n30nsuuen) AomkHbl ObiTb OnpeaeneHbl YMHOXEHUEM YKa3aHHbIX B HACTOSILLEM CTaHAapTe UCMbITATENbHbIX
HanpsbkeHWn Ha K03 UUUEHT K3, BBIYMCIIAAEMBI MO hopmMyne:

K3 =1 +ﬂ ,
300
rae T — BepxHee paboyee 3HaUYeHMe TEMMNepaTypbl OKpyKatoLero so3ayxa, °C.

MpumevaHune — B cnyyae UCnbITaHUA SNEKTPOOGOPYAOBAHUA, YKA3AHHOTO B HACTOSILLEM NYHKTE,
npu TemnepaType OKPYXaloLLero BO3AyXa, PaBHOM YCTaHOBMEHHOMY ANl STOr0 9nekTpoo6opyaosaHus
BEpPXHEMY paboyemMy 3HAYEeHUIO TEMMEPATYPbI OKPYXKAIOLLEro BO3A4yXa, yKa3aHHasi NonpaBka K 3HAYEHWIo
UCMBITATENbHBIX HAMNPSHKEHNH HE BHOCUTCS.

4.4 YyeT aTMOCHEPHbIX YCNOBUN NPU MCNbITAHUM BHELWIHEN U3ONALUN

4.4.1 B HacToslleM CcTaHAapTe UCMNbITaTeNbHbIe HAMPSHKEHUS BHELLHEN W30NAuuM yKasaHbl Ans
UCMbITAHUI NPU HOPManbHbIX aTMOCMEPHbIX YCNOBUSIX:

aTMmoccepHom gasnennn 101300 Ma (1013 mbap, 760 MM pT.CT.);

Temneparype Bosayxa 20 °C;

abCcoNTHONM BNaXHOCTH Bo3ayxa 11 v,

4.4.2 Ecnu atmMocdepHble yCrioBUSA NPU WUCMbITAHWM BHELUHEN W30NAUMM 3NeKTpooGopyaoBaHua
OTNUYAIOTCA OT HOPMAIbHbIX, TO UCTILITATENbHbIE HAMPSKEHUSA TPO30BLIX U KOMMYTALMOHHBIX UMNYNLCOB U
KpaTKOBPEMEHHOE NEPEMEHHOE HanpshKeHWe AOIKHbl ObiTb NpUBEAEHbI K aTMOCGHEPHLIM YCROBUAM NPU
ucnoitaHnn B cootsetcteum ¢ FOCT P 55194 (pasgen 4) nyTem yMHOXEHUA HA KOIhPULUMEHT NnpuBeaeHUs
K, BblaucneHHeln no FOCT P 55194, ¢ yyeTom yCrnoBuii ero npumMeHeHusa no 4.4.3 B cnyvae
OAHOBPEMEHHOr0 UCMNbITAHUSA BHYTPEHHEW U BHELLHEN U30NALMN.

4.4.3 Ycnosua npuMmeHeHus kosdpduumeHTta npusegeHus K npu OQHOBPEMEHHOM MCNbITAHUK
BHYTPEHHEN U BHELLUHEN U30NAUMUN JOMMKHbI ObITh CreayoWmMu:

a) NPpu UCNbITAHUAX HANPSXKEHUSAMM FPO30BbIX U KOMMYTALMOHHbIX UMNYIbCOB;
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- ecnm K < 1, TO npuBegeHue [OIMKHO ObiTb CAENAHO ANS UMMNYNbCOB HanpshkeHWs OAHOW
NONAPHOCTU (TOW, NPU KOTOPOW MNPOYHOCTb BHELUHEW W30NAUUKM OLIEHUBAETCA Kak HaumeHbluas); Ans
UMMYNbCOB APYron nonspHocTn K= 1;

- ecnm K > 1, TO npuBegeHue AOIMKHO ObiTb CAENaHo AN WMMNYNbCOB HamnpskeHus obeux
NOJSIAPHOCTEN; ecnn pacyeTHoe 3HayveHue K> 1,05, To gormkeH npuHumatbea K = 1,05;

6) NpU MCNLITAHUSIX KPATKOBPEMEHHbLIM MEPEMEHHLIM HanpshKEHUEM NpPUBEAEHWE AOJDKHO ObIThb
cAenaHo, ecnv npu UCNbITaHUKM B CyXOM COCTOSIHUM K Haxoautca B npegenax 0,95 — 1,05, a npu ucnoitaHum
noa Aoxaem He npesbiwaet 1,05. Ecnn K > 1,05, T0 gomkeH npuHumatbea K= 1,05; ecnu K < 0,95, T0 npu
UCMbITAHUN B CYXOM COCTOSIHUM AOJDKHO MPMHMMAaTLCA 3HadeHue K= 0,95 | a npu ucnbiTaHun nog Aoxagem —
pacyeTHoe 3HadeHue K, onpeaensemoe no 4.3.3.

4.5 UcnblTaTenbHble HAaNPAXeHNA rPO30BbIX UMNYNbCOB

4.51 WcnbiTaTenbHble HanNps>KeHWs MOMHOr0 W CPEe3aHHOro rpO30BbIX WMMMNYMNbCOB  AOIMKHbI
npeacTaBnsaTe COOOW, COOTBETCTBEHHO, CTAHAAPTHLIE MOMHbLIA U CPE3aHHbLIA TPO30BbIE  UMMYMbChI
HanpsbkeHuss no TOCT P 55194 ¢ makcMmanbHbIMM 3HAYEHUAMM, yKasaHHbIMM B pasgenax 5 — 13
HacToALLEero craHaapra.

4.5.2 Mpun ucnbiTaHUM SOSMKHLI NPUMEHATLCS:

a) AN BHELUHEN M30MAUMM ANeKkTPoobopyA0BaHUS — UMNYIbCbl NONOXUTENLHON U OTPULIATENBHOMN
NONAPHOCTEN;

0) OnA BHYTPEHHEN U30NSAuUKM SneKTPooOopyaOBaHMA — COrMacHO ykasaHuam pasgenos 5 — 13
HacToALLEero craHaapra.

453 MeToabl MCNbITAHWA U3ONALMKM TPO3OBLIMU UMMYMbCAMU W KPUTEPUU BbIAEPKUBAHUA
ncnbiTaHna JoSkHbl cooTtBeTcTBoBaTh TOCT P 55194 (pasgenbl 4 u 5), a Takke craHgaptam Ha
3neKkTpoobopyaoBaHMe OTAENbHLIX BUAOB.

Ecnn nHoe He ycTaHOBMEHO B pasgenax 5 — 13 HacrToswero craHgapra unuM craHgaprax Ha
3MneKkTpoobopyaoBaHMe OTAENbHbIX BUAOB, TO AOMKHbI MPUMEHATLCA CREAYIOLIME METOAbl UCTIbITAHWIA:

a) ANS BHYTPEHHEN U30MsUMKU 3nekTpoobopyaoBaHuA (3a WUCKMIOYEHWEM Tra3OHaNONHEHHOro) — 3-
yAapHbIA METOA;

6) ANA BHELUHEN U30NAUMU INeKTPoobOpYAOBaHWA U BHYTPEHHEWR M30NnauuM ra3oHanofIHEHHOro
anekTpoobopyaoBaHus — 15-yaapHbliii MeToA.

4.5.4 [onyckaetca MNpOBOAWUTb OAHOBPEMEHHO WCMbITAHUE BHYTPEHHEN W BHELUHEW U30NALMU
3NekTpooboPyAOBaHNUA HAMPSXKEHUSAMU FPO30BbIX MMNYNbLCOB. Mpu 3TOM AOMKHbI ObIThb YAOBNETBOPEHbI
TpeboBaHuA, NPeAbABNSAEMbIE KaK K BHYTPEHHEN, TaK U K BHELUHEW W30MAUMKU B OTHOLLEHWM MOMSAPHOCTH,
yucna UMMynbCOB U UX MaKCUMAamnbHOMO 3HAYEHUS, KOTOPOE AOMKHO ObITb MPUHATO HAMOONbLUMM U3 ABYX
3HAYEHMIN, HOPMUPOBAHHbIX ANSA BHYTPEHHEN W BHELUHEW M30NsUMU, C YY4ETOM NONpPaBKM HA aTMOCdepHbIe
YCNOBUS NPU UCTIbITAHUN.

4.6 UcnbiTaTenbHble HANPAXeHWS KOMMYTaUUOHHbIX UMNYNbCOB

4.6.1 Ecnn nHoe He yCcTaHOBNEHO B pasaenax 5 — 13 HacTosilwero craHgapra unu craHgaprax Ha
3MNeKTPooOOPYA0BAHNE OTAEMbHLIX BUAOB, TO UCMLITATENBHbLIE HAMPSXKEHUA KOMMYTALMOHHBIX UMMNYNbCOB
JOJIDKHbI MPEeAcTaBnATb COOON CTaHAapTHbIe anepuogmyeckue KOMMYTALMOHHbIE UMMYMbCbl HAaNPsKEHUSA
250/2500 no NOCT P 55194 (pasgen 6) ¢ MakcMMmanbHbIMU 3HAYEHMAMM, yKadaHHbIMK B pa3genax 5 — 13
HacTosLLero ctaHaapra.

4.6.2 Ecnn nHoe He yCcTaHOBSEHO B pasgenax 5 — 13 HacToswero craHgapra unu crtaHgaprax Ha
3NeKkTpooOOpYAOBAHME OTAENbHBIX BUAOB, TO MNPU  WUCMLITAHUM [OIDKHbI MPUMEHSATHCA  UMMYMbLChI
NOSOXNUTESNBHON U OTPULATENLHON NONSAPHOCTEN.

4.6.3 Metodbl MCMbITAHUA W3ONALUUU HANPSKEHUAMU KOMMYTALUMOHHbLIX UMMNYNLCOB U KPUTEPUU
BbIAEMKMBAHMA WCMbITAHMA JOSMKHbI cooTBeTcTBOBaTh [OCT P 55194 (pasgensl 4 u 6), a Takke
cTaHjapTam Ha anekTpoobopyaoBaHUE OTAENbHbIX BUAOB.

Ecnu unHoe He ycTaHoBReHO B pasgenax 5 — 13 Hacroawero craHgapta unu craHgaprax Ha
3NeKkTPooOopPyA0BaHNE OTAENbHBIX BUAOB, TO AOMDKHLI NPUMEHATLCA CNeayoLme MeToabl UCMbITAHUIA:

a) ANA BHYTPEHHEN WU30NSAUMM  9NeKTpoobopyaoBaHMA (3@ WCKNIOYEHUEM [a30HAMOSIHEHHOIO
o6opyaoBaHus) — 3-yaapHbIn METOA;

0) AnS BHELWHEW u30nauuM anekTpoobopyaoBaHus (B T. Y. MPU OAHOBPEMEHHOM WCMLITAHWUM
BHYTPEHHEN U BHELLUHEN U30MAUKUM) U NPU OTAENbHOM UCTLITAHUU BHYTPEHHEN U30MNSALMKM ra30HaNOMHEHHOTO
anekTpoobopyaoBaHus — 15-yaapHbliii MeToA.

4.7 UcnblTaTenbHble KPATKOBPEMEHHbIE MEPEMEHHbIE HANPAXEHUSA

4.7.1 NcnbiTaTenbHOE KPaTKOBPEMEHHOE NMEepeMeHHOe HanpshkKeHue AOIMKHO NpPeacTaBnATb coboi
HanpsbkeHue dactotoW 50 Iy wnu (NPM UCMLITAHMM CUAOBbLIX TPaHCGOPMAaTOPOB, TpPaHCHOPMAaTOPOB
HanpsHkeHWs M peakTopoB Hanps>KeHWeM, WHAYKTMPOBAHHbIM B MUCMbITbIBAEMOM TpaHcdopMaTope unu
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peakTope) NoBbILLEHHOW YacTOThl, HO He Gonee 400 Iy, ¢ AEWCTBYIOLMM YCIIOBHLIM 3HAYEHMEM, YKa3aHHbIM
B pasgenax 5 — 13 HacTosAwero craHgapra.

dopma HanpspKEHUA U METOA OnpeaesnieHUs YCNOBHOro AeWCTBYIOWEro 3HAYEHUA HaNPsHKeHUA — no
FOCT P 55194 (pasgen 7).

4.7.2 B HacTofwem cTaHAapTe ykasaHbl WCMbITATENbHbIE KPaTKOBPEMEHHbIE NepeMeHHbIe
HanpspxkeHus:

a) OAHOMUHYTHOE HanpspkeHue, NpPUKNagbLIBaeMoe K U3oNAUUM C BbIAEPKKON NP HOPMUPOBAHHOM
3Ha4YeHUM B TeYeHue 1 MUH unu Apyroro BpeMmeHun (5 MuUH unu mexHee 1 muH) B cootsetcteun ¢ NOCT P
55194 (pasgen 4);

0) HanpsbkeHue npu NMABHOM nNOAbLEME, MPUKNaabiBaeMoe K u3onauuu 6e3 BblAEPKKM npu
HOPMWPOBAHHOM 3HAYEHUM.

4.7.3 MeTtoabl MCNbITAHWIA U30MSALUMM  KPATKOBPEMEHHbIMU NEPEMEHHBIMU  HANPSXEHUAMU ¢
KpUTEPUN BbIAEPXKMBAHMA WUCTLITAHUA [ODKHbI COOTBETCTBOBaTL YyKasaHuam 4.10 u FTOCT P 55194
(paspgenbl 4 u 7), a Takke cTaHaapraMm Ha anekTpoofopyaoBaHue oTAenbHbIX BUAOB. Mpu 3TOM Ans
BHYTPEHHEN W BHELUHEW W30NAUMM AOSDKHO MNPUMEHSTbCA OAHOKpaTHOE NPUNOXeHUe OAHOMUHYTHOrO
ucnbITaTENLHOrO HaNPSHKEHUSAA, €CNN MHOE HE YCTAHOBIIEHO B pasaenax 5 — 13 HacToawero craHpgaprta unu
CTaHaapTax Ha anekTpoobopyaoBaHUe OTAENbHbLIX BUAOB.

4.8 NcnbiTaTenbHOEe ANUTENbHOE NEPEMEHHOE HanpsaXeHne

4.8.1 WcnbiTaTenoHOoe ANWUTENbLHOE MEepPEeMEeHHOe HanpshkeHUe AOMKHO NpeacTaBnsaTb cobon
HanpskeHue YactoTow 50 My MM NOBBLILLEHHON YaCTOThl, HO He Gonee 400 MU, ¢ AENCTBYIOLLUM 3HAYEHUEM,
ykasaHHbIM B pasaenax 5 — 13 Hacroswero craHaapra.

dopma HanpsKeHus1, METOA OnpeaesieHNs AeNCTBYIOLEro 3HA4YEHUSA U KOHTPOSb U3MEPEHUi — no
FOCT P 55194 (pasaen 7).

[ANnTenbHOCTL BLIASPXKKM MCMLITATENBHOMO HaNpPsXXeHUA NPU HOPMUPOBAHHOM 3HAYEHUM yKa3aHa B
pasgenax 5 — 13 HacToALWEro craHaapTta u He 3aBUCUT OT €ro YacToThl.

4.8.2 MNpu ucnblTaHUM ANUTENBHLIM NEPEMEHHBIM HaNPSHKEHUEM AOMKHO NPOBOAUTLCA U3MEPEHUe
WHTEHCMBHOCTU YacTuuHbiX paspsgos no [OCT 20074 wu cranHgaptam Ha oOtaenbHble Buabl
anektpoobopyaosanua. Kputepun BobiaepimBaHuA UCMbITAHWA ykasaHbl B pasgenax 5 — 13 Hacroswero
cTaHpapra.

4.9 TpeboBaHug K M30NsILUMU HA CTONKOCTb B OTHOLWEHUU Tennosoro npobosa

SnexkTpoobopynoBaHMe, B M30ONALMM KOTOPOTO BO3MOXEH TEMnoBOW npoGon (Hanpumep npu
OCHOBHOW OpPraHUM4YecKonm W30mAUMM), AOIMKHO BbIAEPXKUBATb WCMbITAHME HA CTOWKOCTb MU30MAUMM B
OTHOLUEHUN TENnoOBOIro np0609| NpUnoXXeHnem K n3ondauun OTHOCUTESIbHO 3eMIUu NepeMEeHHOro HanpsbkeHus,
paBHoro 110% Haubonbliero paboyero HanPsHKEHUS MPU UCTILITAHUKM ANEKTpOooGOpPyAOBaHUA KIacCoB

HanpsbkeHna ot 3 ao 35 kB unu 110% HanGonbliero pabovero HanpsbkeHusl, AENEeHHOro Ha J§ npu
UCNbITaHUK anekTpoobopyaoBaHua knaccos Hanpsikenust 110 kB v BbiLue.

MeTog ncnbitanna — no F'OCT P 55194 (pasgen 7).

JonyckaeTca He MpOBOAUTb YKA3aHHOE WUCNbITAHME, €eCnu pPacyeToM, NOATBEPXKAEHHbIM
3KCNEPUMEHTOM UMM MNpeaBapuUTENbHbIMWU UCCNEAOBAHUSIMA Ha MakeTax unu obpasuax ¢ aHanorMyHom
KOHCTPYKLMEN M30MALMKU, YCTAHOBMNEHO OTCYTCTBUE ONACHOCTU TENNOBOro npobos.

4.10 TpeboBaHua K OymMaxXHO-MacnNAaAHOW, MNUTOW MAKM  3anosIHEHHOMW
KoMnayHaom wusonauunm u unsondumum KPYSD B OTHOWEHWU OTCYTCTBUSA YACTUUYHbIX
paspaaos

4.10.1 OnekTpoobopyaOBaHME UMK €0 YacTU C NIUTON UMW 3aMnOSTHEHHOW KOMMNAyHAOM U30nsauuen
OOJDKHbI BblAEPXKMBATb UCTLITAHNE HA OTCYTCTBUE YACTUYHbIX Pa3psaoB B ra3oBbIX BKMOYEHMAX B U30NALMK
MPUIOXEHUEM NEPEMEHHOTO HaNPsXKEeHUs.

4.10.2 Ecnu MHOE He YCTaHOBIEHO B pasgenax 5 — 13 HacTosLero craHgapTa UM ctaHjaprax Ha
anekTpoobopyaoBaHME OTAENbHLIX BWAOB, TO WCMbITAHWE C U3MEPEHUEM XapakKTepPUCTUK YACTUYHbIX
pa3psaoB AOSMKHO MPOBOAUTLCH MPUNOXEHUEM K UCMbITbIBAEMON WU3ONAUMU NEPEMEHHOr0 HamnpsKeHUs,
npeaBapuTenbHOe 3Ha4YeHMe KOToporo AnutenbHocTbido 10 ¢ gomkHo Obite paBHo 1,3U,, Ans
9MekTpoobopyA0BaHMS KNaccoB HanpshxeHns ot 3 ao 35 kB, 1,05V, , — ans anekTpoobopygosanusa 110 kB u

BbiLLE. 3aTeM HanpsXXeHne AOMKHO ObiTb 6€3 OTKIIOUYEHUSA CHUXKEHO A0 3HAYEHUS 1,1UH,p/\/§ N BblAEPXKaHO
B TE€YEeHUe He MeHee 1 MUH. |_|pl/l OTOM AOJDKHO npom3BoanTbCA U3MEPEHUE MHTEHCUBHOCTU YaCTUYHbIX

pa3psaos. JonycTUmMoe 3HayeHue WHTEHCUBHOCTM YaCTUYHbIX paspsaoB — COrnacHo pasgenam 5 — 13
HacCTOoSLLEero craHaapTa unu ctaHgaptam Ha anekTpoobopyaoBaHue OTAeNbHbIX BUAOB.
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4.10.3 MeToa ucnbiTaHUA, eCNU OH He yKa3aH B pasfenax 5 — 13 HacTosiLero craHaapra, a TaKkke B
cnyyae uCnbiTaHus 3NeKTPoobopyaOBaHUA MO 4YacTAM NPUKNaAbLIBAEMOE K 3TUM 4acTsAM HanpsbkeHue
ZOIMKHbI ObITh YKa3aHbl B CTaHAAPTax Ha aNeKTpoobopyA0BaHUE OTAENbHBLIX BUAOB.

4.11 Tpe6oBaHUA K BHELWHEW M30NSALUN B OTHOLUEHUN YPOBHSA pagmonoMmex

BHewwHssa usonauma TpaHcOPMaTOpPOB HAMPSHKEHUS U TOKA, annapaToB, KOHAEHCATOPOB CBSA3W U
M30NATOPOB KnaccoB HanpsbkeHusas 110 — 750 kB pomiHa yaoBReTBOPSATb TPeOOBaHMIO HACTOALLErO
cTaHaapTta B 4acTu AONYCTUMOTO YPOBHS pagnonomMex.

MeToabl ucnbiTaHnin A0MmKkHbI cooTBeTCcTBOBaTL FOCT P 55194.

YpoBeHb paguMonomex He AOIpkeH npesbiwath 2500 mkB (68 b oTHocutensHo 1 MkB). Metoab!
M3MEpPEHUIn YPOBHA PaaMONOMeX [AOIMKHbl ObiTb YCTAHOBMNEHbl B CTaHAapTax Ha 3nekTpoobopyaoBaHue
OTAENbHbIX BUAOB.

4.12 Tpe6GoBaHUA K BHEWHEW u3onsAuuMm dnekTpoobopyaoBaHUA KaTeropun
pasmeweHna 1 m 2 npu 3arpA3HEHUN U YBITAXXHEHUMN NOBEPXHOCTHU

[nuHy NyTW yTeYkM BHELUHEW U30NALUM INeKTPoobopyAOBaHUS ONpeAensioT No HOPMUPOBAHHOW
yaenoHon AanuHe nytu yteykmn no FOCT 9920 B 3aBMCMMOCTM OT CTENEHU 3arpsisHEHUs panoHa
aKcnnyarauum.

BbiGop paumoHanbHOro npoduns pebGep BHELUHENW M30nsAUuKM (M30NSTOpa) cneayet NpPOBOAUTL MO
cCTaHOapTtaMm Ha KepaMuyeckne U CTEeKNnAHHbIe, a Takke TMNONMUMEpPHbIE WU30NnATOpbl AnA paﬁOTbl B
3arpA3HeHHbIX YCIOBUSAX.

MpaBunbHOCTL BbIGOpa pauuoHarnsHoro npocuna pebep BHELUHEW n3onauuu
anekTpoobopyaoBaHus (M30NSATOPOB M U3OMSILIMOHHBIX MOKPLILLEK) NPOBEPAIOT MCNbITAHUSIMU B YCMOBUSIX
WUCKYCCTBEHHOIO 3arpsi3HeHMs1 U YyBnaXHeHus. [lpn 3TOM BHELWHAA W30NAUUS AO0MKHA BblAepXMBaTb
UCMbITATENbHLIE NMEPEMEHHLIE HAMPSDKEHUsi, ykadaHHble B Tabnuue 4.2, a yaenbHas NOBEPXHOCTHAA
NPOBOAMMOCTb CrOsi 3arpsi3HeHUs1 AOIMKHA ObITb HE MEHee ykaszaHHoM B Tabnuue 4.3. MeToabl UCnbITaHui
[omkHbl cooTBetcTeoBatb NOCT 10390.

MpumevaHua

1 UcnbiTaHnA BHELLHEW U30nsiuumn anekTtpoobopyanoBaHus no 4.12 gonyckaercsa He NpPoBOAUTL B
criyyae, ecnv KOHCTPYKTMBHbIE reOMEeTPUYEeCKMe napameTpbl, BKMAOYAA ANMHY MNYTU YTEYKW, AAHHOrO
nsonsaTopa (M30NALMOHHOW MOKPbLILKK) WAEHTUYHBI KOHCTPYKTUBHBIM TFeOMEeTpUYeckuM napamMerpam,
BKIOYAA ANUHY MNyTU YTEYKU, APYTOro U30NnATopa (M3ONSIUMOHHOW MOKPLILIKM), YCMNELHO WCMbITAHHOIo
paHee. B aTom cryyae npoBOAMTCH NPOBEPKa ANMMHbI MYTH YTEUKU.

2 V30naunoHHbIE KOHCTPYKUMK Krnacca HanpsbkeHus 500 kB u Boiwe, cocTtosAwme U3 aAsyx u 6onee
3NEeMeHTOB (0AMHAKOBbIX WNW pPasHblX MO CTPOUTENbHOW BbLICOTE W APYIUM  KOHCTPYKTMBHBIM
reoMeTpu4eckum napamertpam, npegHasHavyeHHbIX AN JKCnnyarauuu B paiioHe C TOW Xe CTEneHbio
3arpA3HEHUs, YTO U yKa3aHHble W3OMALMOHHbIE KOHCTPYKLMM) AONYCKAETCA UCMbITbIBATH MO3MEMEHTHO C
y4eToM pacrnpeaeneHuss HanpskeHus. MNMpu STOM CyMMa HOPMUPOBAHHbLIX UCMbITATENbHbIX HANPSHKEHUIA ANs
Ka)KJoro afieMeHTa JoshkHa ObiTb HE MEHEE HOPMUPOBAHHOIO UCNLITATENBHOrO HANPSXXEHUSA KOHCTPYKLUMK B
Lenom.

Tabnuuya 4.2 — VcnbiTaTtenbHble NEPEMEHHbIE HANPSPKEHWA BHELLHEN M30MAUMK 3nekTpoobopyaoBaHus
Kkateropui pasmewieduss 1 m 2 B 3arpA3HEHHOM W YBINAXHEHHOM cocTosiHun ana | — IV crenewnei
3arpsis3HeHus

Knacc HanpsikeHus
anekTpoobopyaosanua, | 1 (3|6 (10| 15|20 |24 |27 | 35| 110 | 150 | 220 | 330 | 500 | 750
kB

McnbitatensHoe
HanpsbxkeHue, kB, He 121417 |10 (15|20 24 | 26|33 | 80 | 110 | 160 | 230 | 335 | 505
MEHee

Ta6nuuya 4.3 - HopmupoBaHHasi yzgenbHas MOBEPXHOCTHAsA MPOBOAMMOCTL COSi 3arpsisHEHWsI B
3aBUCMMOCTHU OT CTENEHU 3arpa3HeHUs U KaTeropumn pasmeLleHusi anekTpoobopyaosaHus

Kateropus pasmelyeHus no FrOCT 15150 I 1l 1l [\

HopmuposaHHas ynenbHas NOBEPXHOCTHAs NPOBOAUMOCTb
Cnos 3arpssHeHus AnA kareropuu pasmewieHna 1, MkCm, He 5+05 101 20+2 303
MeHee

HopMmupoBsaHHas yaenbHasa NOBEPXHOCTHAA NPOBOAUMOCTb
Cnos 3arpAasHeHus Ana kateropuu pasmewueHunsa 2, MKkCm, He 2+0,5 7+1
MEHee
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4.13 [dononHuTenbHble TpeboBaHuMa K uM30nAuUMM 3nekTpoobopyaoBaHuUA
KnuMmatunyeckux mcnonHeHuw T u TC, a Takxke Y, ¥YXI1 u XJl kateropuun pasmeweHna 2

4131 Wsonauus anekTpooBOpyAOBaHMS KNMMATWYECKUX MUCMonMHeHwi T wu TC  kateropui
pasMeuleHua 1, 2, 3 u 4 gomkHa yaoBneTBopsiTL TpebosaHuam FOCT 15963.

4.13.2 Usonsaiuma anektpoobopyaoBaHusi knuMmatuydeckux ucnonHenun Y, YXJT u XJ1 kareropuu
pa3smeLleHnsa 2 AormkHa yaOBNeTBOpATL TPeOOBaHMAM y4eTa KOHAEHCALUM BNaru, KOTOpbIE JOIMKHbI ObiTh
YCTaHOBIEHbI B CTaHAapTax Ha aneKkTpooB6opyaoBaHWE KOHKPETHbLIX BUAOB.

MpumeyaHune — TpeboBaHusA, onpeaensemMbie KOHAEHCALMEN BMaru, HE JOMKHbI MPEABbABMATLCA
K anekTpooBopyaoBaHUIO KaTeropum pasmeLleHns 1, npuMeHseMoMy B pacnpeaenuTenbHbIX YCTPOMCTBAxX
KaTteropuu pasmeLleHus 2.

4.14 Tpe6boBaHMA K M3ONALMKN Lenei ynpaBneHUs U BCNOMOraTefbHbIX Lenen

4.14.1 Vsonsauua uenei ynpaeneHWA U BCNOMOraTenbHbIX LUEnei, a Takke UX 9NeMeHTOB JO0IDKHa
BblAEPXXMBATb MPUITOXKEHHOE OT MOCTOPOHHEr0 WCTOYHWMKA MCMbITATENbHOE MEPEMEHHOE HanpshKeHue,
paBHoOE:

- 2 kB — anAa anektpoobopyaoBaHus knacca HanpspkeHuss 500 kB M Huxke BCEX KNMMMaTU4eCKUX
UCMOMHEHUW, 3a uckn4veHmem T n TC;

- 22 kB - ana anektpoobopyaoBaHuA knacca HanpsbkeHus 500 kB M HMXe KnumaTtudeckux
ucnonHeHnn T n TC;

- 3 kB — ana anektpoobopyaoBaHusa krnacca HanpskeHus 750 kB.

YKasaHHO€E UCMbITAaTENbHOE HAaMNpPsXXeHWe JOJMKHO ObiTh MPUMOXKEHO NOOYEPEAHO MEXAY:

a) TOKOBEAYLUMMMU U 3a3eMJIEHHbIMW YaCTAMMU;

6) TOKOBEAYLUMMM YaCTAMMU Pa3HbIX Leneit;

B) PA3OMKHYTbIMWU KOHTaKTaMu 31IEMEHTOB OZHOW U TOW XKe LEnM.

[AnnTenbHOCTb BbIAEPXKKM UCMLITATENBHOTO HAMPSHKEHUS A0MKHA BbITb paBHa 1 MUH.

MpumedaHusa

1 WcnblTaHWe npunoXeHHbIM OT  MOCTOPOHHEr0 WCTOYMHWKA OAHOMUHYTHLIM  NEePEMEHHbIM
HanpsKeHUeM ABMSAETCA UCNbITAHMEM OAHOBPEMEHHO KaK BHYTPEHHEW, Tak U BHELWHen u3onsauun uenemn
ynpaBneHus 1 BCnomMoraTesibHbIX Leneii.

2 WcnbiTanme no noanyHkTam 6) u 8) fonyckaeTcsi He NPOBOAUTL MPU YCMOBUM FapaHTUPOBaHUSA
npeanpuATUEM — U3rOTOBUTENEM 3NEKTpoo6opyaoBaHNA HEOBX0AUMOTO Ka4yeCcTBa U3onsiLym.

4.14.2 Ecnu kakue-nubo aneMeHThbl Lienen COrnacHo craHaapram, B COOTBETCTBUM C KOTOPLIMU OHU
M3roTOBNEHbI, HE AOMYCKAIOT UCMLITAHWUA HANPSHKEHUAMM, YKa3aHHbIMKU B 4.14.1, TO ucnbitTaHne MOXeET ObiTb
NPOBEeAEHO NpU APYrUX 3HAYEHUAX HAMPSXKEHUA NO COrnNAacoOBaHMIO MEXAY U3rOTOBUTENEM U noTpebuTtenem.

4.15 Buabl ncneiTaHui X

4.15.1 MN3onaumsa anekTpoobopyaoBaHus AOSKHA ObiTb NoABeprHyTa TUNOBLIM , NEPUOANYHECKUM
(ecnu 3TO YCTAHOBNEHO B CTaHAAPTE HA JaAHHOE 3nekTpoobopyaoBaHME) UM NPUEMO-CAATOYHLIM
UCMbITaHUAM. MCMbITAHUA AOMMKHBLI MPOBOAUTLCA HA MOMHOCTLIO COOPaHHOM dnekTpoobopyaoBaHuUM, 3a
UCKMIYeHneM crnyyaes, ykasaHHbix B FOCT P 55194 (pasaen 4).

4.15.2 TUNOBLIM UCMLITAHWUAM JOSMKEH ObITb NOABEPTHYT KAXbIA HOBLIV TUN 3NEKTPO0GOpyaOBaAHUSA
Ha COOTBETCTBUE AMEKTPUYECKOH NPOYHOCTU Ero U3onsaUnmn Bcem TpeboBaHMAM HACTOALLEro CTaHaapTa.

TunoBbIM  WUCMBITAHUAM  MOABEPraeTcs ronosHow obpasey wunu  obpasey W3  nepBow
NPOW3BOACTBEHHOW NnapTuun. Ana anekrpoobopyaoBaHUs MaccoBOro NpoM3BoACTBa (HanpuMep, U30NATOPOB
Knaccos HanpsbkeHust oT 3 Ao 35 kB) TMNOBbLIM UCMbITAHUAM MOTYT ObITb NOABEPTHYTHI HECKONMLKO 06pa3uUos,
€CMK 3T0 YKa3aHO B CTaHAaapTax Ha anekTpoobopyaoBaHue oTAenNbHbIX BUAOB.

MpumevyaHuns

1 ECnun KOHCTPYKUMA U TEXHONMOIMMYECKUi i NpoLecC M3roTOBNEHUS U30NALUKU 3NeKTPpooBopyaoBaHuUSA
HOBOrO TuUNAa WAEHTUYHbI KOHCTPYKUMM W TEXHOMNOrMYECKOMY MpPOLECCY MW3roTOBNEHUA U3onAuun
3neKkTpoobopyA0BaHUA APYrOro TUNA, PaHEee BblAEP>KABLUEro TUMOBOE UCMLITAHUE, TO NPOBEAEHMS TUNOBOTO
UCNbITaHUSA dNEKTPooGopyaOBaHKUA HOBOFO TMNa He TpebyeTcs.

2 VcnbiTaHne noAa AOXAEM BHELUHEW M30NAUMU 3nekTpooBOopyaOBaHMS, UMEIOLLETO OCHOBHbIE
aKTMBHbIE  4aCTW, pPacnofioXeHHble B  MeTannuMyeckod O6ONOYke U NPUCOEAMHSAEMblE  Yepes

Bce ykasaHust HacTosLero cTaHAapTa No TUNOBLIM UCMbITAHUAM, NPOBOAUMEIM B NOMHOM 06beMe, OTHOCSTCA Takke K
NPUEeMOYHBIM U KBanuduKaLMoHHbIM ncnbitaHuam no FOCT 16504.
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CaMOCTOAITENbHbIE BBOAbI, I0NYCKAETCA HE NPOBOAWUTL, ECINU UCbLITAHME BHELLUHEN U30MsLUMM BBOAOB NoA
[0XEeM NPOBE/IEHO OTAENLHO.

4.15.3 TunoBoe ucnbiTaHue AOMKHO GbiTb NPOBEAEHO B CIy4asiXx U3MEHEHUS KOHCTPYKLIMKU U30MsiLK
n/MnNn TEXHONOMMYECKOro NpoLecca U3roTOBMEHNSA INEKTPOODOPYAOBaHUS, a Takke 3aMeHbl NPUMEHSEMbIX
MarepuanoB, €Cnv yKa3aHHble U3MEHEHUS MOTYT CHU3WUTb 3MEKTPUYECKYIO MPOYHOCTL u3onsaumu. Obbem
UCNbITAHUA YCTaHaBMMBAETCA NPeanpuUATUEM-U3roTOBUTENEM B 3aBMCMMOCTW OT Xapakrepa AaHHbIX
U3MEHEHUU.

MpumeyaHnue —MNposeaeHNA TUNOBOro UCNLITAHUSI HE TpeOyeTCcs B Cny4vasXx, €Criu KOHCTPYKUMA U
TEXHOSOrMYECKNIA NPOLIECC U3TOTOBAEHUA WU3ONALUMKU, @ TAKKE UX UIMEHEHME UM 3aMeHa NPUMEHSEMbIX
MarepuanoB AN AAHHOTO 3MeKTPooBopyaoBaHMSA, MNOANEXALLero TUIMOBOMY WCMLITAHWIO B CBSA3U C
YKa3aHHbIMU U3MEHEHUSAMU, UAEHTUYHBI NO NEepeYUCnEeHHbIM )akTopaMm ApPYromy 3nekTpoobopyaoBaHMIO,
YCNELHO BblAepXaBLueMy TUnosoe (B T. Y. B CBA3N C YKa3aHHbIMM WU3MEHEHWUAMM) WU NEPUOAUYECKOE
UcnbiTaHue.

4.15.4 TlepuoanyeckuM UCNLITAHUAM JOSMKEH ObITb MOABEPTHYT KaXabl BbINyCKAeMbIA TuN
anekTpoobopyf0BaHusA, B CTaHAaprax Ha COOTBETCTBYIOLME BUAblI KOTOPOrO YCTaHaBNMBAETCS UX
He06X0AUMMOCTb U NEPUOAUYHOCTL. K nepuoanyeckum UCnbITaHUsIM OTHOCATCA BCe TpeboBaHNA HACTOALLErO
cTaHpapTa, YCTaHOBIIEHHbIE ANA TUNOBbLIX MCNLITAHWIA, €CNM UHOE He Yykas3aHo B pasgenax 5 - 13
HacCToALLIEero CTaHaapTa unu CtaHaaprax Ha anekTpoobopyaoBaHue OTAENbHbIX BUAOB.

MpumeyaHusa

1 ECnu KOHCTPYKUMA WU TEXHOMOTUYECKUI NPOLIECC W3TOTOBMEHUS W30NSAUMU  NOANEXaLero
nepuoanYEeCKOMY UCTLITAHNIO OAHOTO 3NEKTPOOBOPYAOBAHUS MAEHTUYHBI KOHCTPYKLMW U TEXHONOMMYECKOMY
MPOLECCY M3rOTOBMEHUA APYroro anekTpoobopyaoBaHNUA, paHee BbiAEPKaBLUErO TUNOBOE UCMbITAHWUE (ECNU
He WCTeK CpPOK MEepMOAMYHOCTH) WUNU Nepuoauyeckoe UCMbITaHue, TO NPOBEAEHUA Nepuoan4ecKoro
UCMbITAHUA M3OMNALUM JAHHOrO 3nekTpoobopyaoBaHus He TpebyeTcst 40 HAacCTyNneHus cpoka NpoBeaeHus
oyepeaHbIX NepUOANYECKUX UCMIbITAHUN.

2 Ecnu B KOHCTPYKLUMK 9NeKTPOOoBOpPyA0BaHUSA HE NPOM3OLLINO U3MEHEHUN, BAMAIOLMX HA NPOYHOCTL
BHELUHEW n3onaumu, To NpoBeAeHUA NePUoAMYECKUX UCNbITAHUI NoA A0XaeM He TpebyeTca.

3 TlNepuoanyeckoe UCMbITAHME U3ONALMKU 3NeKTpooGopyaOBaHUA HA CTOMKOCTb B OTHOLLEHWM
TENnoBoro Npobosi He NPOBOAUTCS, €CNU 3TO YCTAHOBIIEHO B CTAHAAPTE HA AAHHOE 3MeKTpoobopyaoBaHue.

4,155 Kawablii obpaseL, anekTpoobopysoBaHUS NpW BbiNyCcke C MPeAnpUATUS-U3TOTOBUTENS
JOMKeH ObiTb NOABEPrHYT NPUMEMO-CAATOYHbIM MCMLITAHUAM €ro M30nAuMM, 0O0beM KOTOpbIX AOMKEH
COOTBETCTBOBaTL YyKa3aHuaM pasgenos 5 — 13 HacToAwero craHgapra unu CcraHgaprtam  Ha
3nekTpoobopyaoBaHUE OTAENbHbLIX BUAOB.

4.16 NMoBTOpeHUe uUCNbITaAHUW Ha npeanpuAaATUU-usrotosutene. MNposeaeHue
ucnblTaHum y notpeburtens

4.16.1 MNpu noBTOpeHUM no TPebOOBAHMIO 3aKa3uMKa HA NPeaNnpPUSTUM-U3TOTOBUTENE WUCMbITAHWUI
3MeKTpoobopyA0BaHMA MO NPOrpamme MPUEMO-CAATOYHbIX MCMbITAHMI WUCMLITATENLHOE HaNpsXeHue (3a
UCKMIOYEHUEM ASNUTENbHOr0 NEePEeMEHHOro) [AOSMKHO COCTaBAATL MO OTHOLLEHUIO K YCTAHOBMIEHHOMY B
HaACTOALLEM CTaHAapTe 3HAYEHMUIO UCTNbITATENbHOrO HaNPsHKEHUSA:

- 100% — ans anekTpoo6OpyA0BaHUA BCEX BWAOB KMaccoB Hanpsbkenuss or 3 Ao 15 kB n ana
Kepamuyecknx U3onsiTOPOB BCEX KNAaCCOB HaMNPSHKEHUS;

-90% — Aana anekTpoo6OopyAOBaHMS, 3a MWCKMIOYEHWEM KepaMUYECKUX MW30MNSTOPOB, KNaccoB
HanpsbkeHust ot 20 go 750 kB.

MpumeyaHune — YkasaHne O CHWKEHUM UCMBLITATENILHOrO HanpsxeHus A0 90% HOPMUPOBAHHOIO
3HAYEHUs HEe OTHOCMTCA K MCMbITAHMAM, NOBTOPAEMbIM Ha NPEANPUATUM-U3TOTOBUTENE NOCAE YCNELUHO
NPOBEAEHHOTO UCMbITAHUA SNEKTPOOOOpYA0BaAHUSI B Crlydae U3MEHEHWI ero U3onsumMu, B T. M., B CBA3U C
3aMeHoOnW ysna wnu  Aetanu, YTO MOINO MOBMMATE HA  JNEKTPUYECKYIO MPOYHOCTb  U3OMSILUK
ANeKTPoobopya0BaHUS.

4.16.2 [JonyckaeTca nposeAeHue Yy noTpeduTenss WUCNbITAHUST OAHOMMUHYTHLIM NEPEMEHHbIM
HanpsXXeHneM anekTpoobopyAoBaHUA, HE BBOAMBLLErOCS B 9KCNAyaTaumio U HaxXoAsLerocs B NPUrogHOM
Ana paboTbl COCTOSIHUM; NpU 3TOM UCMbITATENbHOE HaMnpsDkeHUe aNekTpoobopyaoBaHMS (33 UCKMIOYEHNEM
Kepamuyeckux W3ONATOPOB) He AOMKHO npesblwate 90%, a kepamuyeckux usonatopos — 100%
UCNbLITATENbHOTO HAMPSDKEHUS,, YCTAHOBMIEHHOTO B HACTOAWEM cTaHgapte Ans COOTBETCTBYIOLLErO
anekTpoobopyaoBaHus. JnUTENbHOCTb NPUIIOXKEHUS UCTILITATENBLHOrO HANPSDKeHUs AomkHa BbiTb He Gonee
1 MWH BHE 3aBUCMMOCTU OT BUAA OCHOBHOW U30NSLUK.
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B cnyyae npoBeaeHus y noTpebutens ucnoiTaHuin anekTpoobopyaoBaHus knacca HanpsbkeHus 330
KB u Bblwe nporpamma UCNbITAHNIA AOIKHa ObiTb cornacoeaHa ¢ npeanpnaTueMm — HU3rotoBuTenem
3NeKTpoobopyAOBaHNSA C YY4ETOM yKaszaHui pasgenoB 5 — 13 HacTosAwWwero craHaapta unuM CtaHAapToB Ha
3MneKkTpoobopya0BaHNE OTAENbHLIX BUAOB.

4.17 YcnoBus NPpUMEHEHNA YPOBHEN M30onauum

B HacTodAweMm craHgapte Ans OTAEMbHBIX BUAOB 3NEKTPOOOOPYAOBAHMA U KIMACCOB HAMPSPKEHUSA
HOPMMWPOBAHO HECKOIIbKO YPOBHEN U30MSALMM, YCIOBUS MPUMEHEHUS KOTOPbIX MPUBEAEHbI HUXE.

- YPOBEHb U30MALUU (@) — ANA aneKTpoobopyaoBaHMs ¢ 06neryeHHon n3onsumen;

- YPOBEHb U30NAUUK @ — ANSA 3NEeKTPO000PYA0BaHUA C HOPMATbHOW U30NAUMEN;

- YPOBEeHb u3onAuum 6 — aAnsa aNekTpoobopyaAOBaHUS C HOPMANbLHON U30MALMENR NO COrnaLLeHuto
MeXxay U3rotoButenem u notpedurtenem.

BbiGop ypoBHei nsonsuyuu (a), a unu 6 oCyLLIeCTBAETCA UCX0AA U3 NPUHATON CUCTEMbI 3aLUMTbl OT
nepeHanps>keHn 1 BO3MOXHbIX Npu paboTe anekTpoobopyaoBaHUA YPOBHEN TPO30BbIX WM BHYTPEHHMX
nepeHanpsXeHui.

5 TpeboBaHUs K U30NALUU CUIOBLIX TPAHCOPMATOPOB U PEAaKTOPOB

5.1 O6wue ykasaHus

5.1.1 TpeGoBaHuA HacTOALLEro pasgena, ecnm He ykaszaHO MHOe, OTHOCATCA K KaaoW M3 CTOPOH
BbICLLIEr0, CpeaHero U Huswero Hanpsbkenun (BH, CH u HH cooTBeTCTBEHHO) CUMNOBLIX TPAHCHOPMATOPOB.
Moa u3onaumenn obmoTtok BH, CH u HH unu Helttpanun o6MOTKM noHMMaeTcs nsonsauusa ctopoH BH, CH u
HH nnu cTopoHbl HEnTpanu 0O6MOTKM COOTBETCTBEHHO.

5.1.2 W3onauma obmoToK knaccoB Hanpsbkenus 3 — 220 kB u 330 — 750kB cunoBbix
TpaHchopMaTopOB AOMKHA BblAepXKMBaTL HANPSXKEHNs, ykazaHHble B Tabnuuax 5.1 n 5.2 COOTBETCTBEHHO.

5.1.3. M3onsauyma obmoTOK knaccoB HanpsbkeHus 3 — 750 kB peakTopoOB AONMKHA BblAEPXKUBATb
HanpshkeHus, ykazaHHble B Tabnuue 5.3.

514 MWsonauma obmotok HH ¢ HOMMHAnNbHBIM HanpsbkeHuem Hke 3 KB  cunosbIx
TpaHcOpMaTopOB, CUTHANbHbLIX 0OMOTOK AYroracslumx peakTopoB, U30nsAUMsa HelTpanm oOMOTOK CUMOBLIX
TPaHCHOPMATOPOB U LUYHTUPYIOLUMX PEAKTOPOB, HE AonyckawLas paboTy C pa3zemnieHuemM HenTpanu, a
TaKKe U3onauua uenemn ynpasneHus, 6roKMpPOBKM U CUrHanu3aummn TpaHcgopmMaTopoB U peakToOpOB JOIMKHA
BblAEpPXXMBaTb NPUITOXKEHHOE OAHOMUHYTHOE NEPEMEHHOE HanpsHkeHue.

5.1.5 TpeboBaHune K UCMbITAHUAM HaNPsHKEHUAMU TPO30BbIX UMMYbCOB HE OTHOCUTCSA K:

- NEeKTPONeYHbIM TpaHcopMmaTopam ¢ HOpManbHOW M30NAUMEN KNaccoB HanpsbkeHus ot 1 go 15
KB BKMOYUTENBLHO;

- npeobpasoBaTenbHbiM TpaHcdopmaTopam, Ana kKotopbix no FOCT 16772 He Tpebyetcs
npoBeAeHUs UCNbITAHWI HANPSXKEHNAMU TPO30BbIX UMNYIbCOB.
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Tabnuua 5.1 — UcnbiTaTenbHble HAMPSPKEHWSA CUNOBbLIX TPAHChOPMATOPOB KNaccoB Hanpsxerus 3 — 220 kB

UcnbiTaTensHoe HanpsiKeHWe BHYTPEHHEH W BHeLWHeW nsonaunu, kB

KpaTKoBpeMeHHoe nepemeHHoe ATUTENBHOS
rPO30BbIX UMNYSLCOB nepeMeHHoe
04HOMMHYTHOE npu NNaBHOM NOAbEME
m Kaxjoro Tpex o
:. % MUHeR-HOrQ COefiMHEHHBIX | 3axuma BHeggiﬁyﬁgﬂau““ BHYTpeHHew
s | saxuma BMecTe HeWiTpa- BHYTPEHHei naonsayum NPOMEXYTKOB) B CYXOM n3onayumn
e 5 (noove- nuHequR<2) COCTOSHMM
x| 2 peaHo) | 3axumos
§ £ o Q = T © = = T © z
© o = = Y = c X o Q I o ® X o I o ® ¥L o
2|71 5|3 £ S| 28¢5 |58 | £ 8285 | £| 85¢
S| s = S|s | e85 | £SQ| ¢ |gd| =8| ¢ eER
= | 3 s =s| 3| ocg%| 38| X |c5| 38| 3 S9%
£ T £ £ I )§ E s > = = )§ E > 2 = )§ é E
S| 8 S S| 3| e |35 | 5 |2\ 88 |3 | £ ¢
g S| EES| == > |EE| =° o g i
1 2 3| 4 5 6 | 7 8 9 10 11 12 13 14
3 | @ |20 - 20 20| - 10 - 10 - - - -
a |40 [ 50 40 40| 50 10 - 10 26 - 26 -
6 |40 [ 50 40 40| 50 18 - 18 26 - 26 -
6 | (a) |40 ] - 40 40 - 20 - 20 - - - -
a | 60| 70 60 60| 70 20 - 20 34 - 34 -
6 | 60| 70 60 60| 70 25 - 25 34 - 34 -
10 [ (g) | 60 [ — 60 60| - 28 - 28 - - - -
a |75 90 75 751 90 28 - 28 45 - 45 -
6 1751 90 75 75| 90 35 — 35 45 - 45 -
1% | (8) | 75| - 75 75| - 38 - 38 - - - -
a | 95115 95 95| 115 38 - 38 60 - 60 -
6 |95 |[115 95 951115 45 - 45 60 - 60 -
20 [ (@ |95 | - 95 95| — 50 - 50 — — — —
a |125] 150 105 125( 150 50 - 50 70 — 70 -
6 |125]150 105 125] 150 55 - 55 70 - 70 —
24 a |150] 175 - 150] 175 60 - 60 80 - 80 —
6 |150] 175 - 150] 175 65 — 65 80 - 80 —
27 a |170] 200 - 170] 200 65 - 65 90 - 90 —
6 |170] 200 - 170] 200 70 — 70 90 - 90 —
35 a |190] 220 140 190| 220 80 — 80 105 - 105 -
6 1190|220 140 190 220 85 - 85 | 105 — 105 -
110 [ a [480] 550 - 200 - 200 200 100 | 280 - 135 -
150 | a |550] 600 - 275 - 230 275 130 [ 320 415 195 -
220 | a [750] 835 - 400 - 325 395 200 | 465 600 280 220

) [Ins TpexdhasHbix TpaHchopMaTopoB.
,ElJ'IFl COeiMHEHHbIX B 3B€3y 0OMOTOK C MOMHOW U30oMALMei HelTpanu Npy HeBbIBEEHHON HelTpanu.
? [INA coefMHEeHHbIX B 3Be3gy oB6MOTOK KknaccoB HanpspkeHua oT 3 Ao 35 kB ¢ nonHoit I/I3OJ1$ILWIeVI HeWTpanu npwu

BbIBEeJeHHOW HeWTpanu U ana obMoToK knaccoB HanpsbkeHus oT 110 go 220 kB ¢ HenormHoOW usonsumen HerTpanm,

inonyckaroLeil paboTy c ee pa3zemneHneM.

) [Ina 06MOTOK Knaccos HanpskeHUst oT 3 o 35 KB ¢ NOMHONM WM30NAUMEN HeATpanu Npu UCMLITaHUM MPUIIOKEHHBIM

HanpsikeHneM O HOBPEMEHHO C M3omnsiLMeil NUHeHoro 3axuma u Ans 06MoTokK knaccos HanpsbkeHus oT 110 o 220 kB G

HenonHou usonsumen Hewrpanu Aonyckatolleil paboTy ¢ ee pas3eMneHneMm.
) Yenosust NPUMEHEHUS YPOBHER U30MsLMKM yKasaHbl B 4.17.
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Ta6nuua 5.2 — UcnbiTatenbHble HANPSDKEHUA CUNOBLIX TpaHCHOPMAaTOPOB KNaccoB HanpsbkeHus 330 —
750 kB

UcnbiTaTensHoe HanpshkeHWe BHYTPEHHER U BHeLUHeW nsonauuu, kKB
rpo30BbIX
MMRYNbCOB KOMMYTaLMOHHOrO MMNynbCa nepemeHHoe
@ R KaXK10ro BHELUHE U30MnaLumn
= = TIMHEIAHOTO | i M3onsiLum (BO3AYLUHBLIX KpaTKoBpeMeHHoe MTENBHOS
g 5 3akuMMa yTp HM1 npomeskyTkoB) B cyxom OAHOMUWHYTHOE A
g % (noouepesiHo) COCTOSHUM
z 2 o o
o = o = § x = s X g § x g
: | 2|8 |=.|2 9| 32 |2 g |32 |53 |3: | :izs
o) g E‘ 3 9 ng :§‘“ )gm'n )§m s 2 :§N T mo
S| 8| 2 |8 |£=28| 2%, |Zz88| 85, | 282 | 255, | os@d
> = s> | cs§% sS® csk= s3o® eE= s3w® SEES
2 = al | 5&2 Ca8 |o&00® c28 Sso | 228 G630
2| 385|5°°8| 2= 5§°2°7| 2= =27 | 2= =527
=
5 s =/ %z |28 |§z |i% |83 | £°%
= ) s ) s a g :3 =
1 2 3 4 5 6 7 8 9 10 11
330 a 950 [ 1050 850 1275 850 1275 395 525 295
6 1050 | 1150 950 1425 950 1425 460 575 295
500 a 1300 | 1400 1050 1575 1050 1575 570 800 425
6 1550 [ 1650 1230 1845 1230 1845 630 830 425
750 a 1800 | 1950 1425 2140 1425 2400 750 1100 635
6 | 2100 | 2250 1550 2325 1550 2550 800 1250 635

7 Ycnosus NpUMEHEHNs YpoBHe# N30nALNN ykasaHsl B 4.17.
2 [Ins TpexdasHbIX TpaHcHOpMaTOpOs.

5.1.6 B cnywae n3aMeHeHuUn KOHCTPYKLMM CUNOBLIX TPAHC(OPMATOPOB, CBA3AHHbLIX C U3MEHEHUEM
HOMUHAMbHbLIX HAaMPSHKEHWA OTAENbHBLIX OOMOTOK M MX 4acTed, TUNOBbIE MCMBLITAHUA [AOMKHbI ObiTh
npoBeAeHbl B NONHOM 06beMe AnA 3aTPOHYTbIX 3TUMU U3MEHEHNAMU OOGMOTOK CUIOBbLIX TPaHCEOPMaTOpOB.

5.2 TpeboBaHuA K BHYTPEHHEW wuU30ONAUMW NPU HaANPSAXKEHUAX TPO3OBbLIX
MMNYyNbCOB

5.2.1 BHYTPeHHAS u30onauua TpaHCcHOpMaTOpOB W PEeakTopoB OTHOCUTENbLHO 3EMITM U MeXAy
dasamm (ana TpexdasHbix TpaHCHOPMATOPOB U PEaKTOPOB) AOHKHA BbIAEPXKUBATL MPUNOXKEHHbIE K NMUHEN-
HOMYy 3axuMmy (ana TpexdasHbix TpaHcopmaTopax W peakTopax K KaKAoMy JUHEHHOMY 3aXumy
noovepesHO) KaxkaoW OOMOTKM HanpshKeHUst MOJIHbIX M CPEe3aHHbIX rPo30OBbIX UMMNYNbLCOB, YKa3aHHble B
Tabnuuax 5.1 (rpadbbl 3 n 4), 5.2 (rpacbl 3 n4) n 5.3 (rpadel 3, 4 u 5).

MpumeyaHue -— [ns 9nekTponeyHbix TpaHCOpPMaToOpoOB Knacca Hanpsbkenua 35 kB,
NOAKMIOYaEMbIX K BO3AYLUHOW JIMHUWM 3SNEKTponepeaaqun 4Yepes npoMexyTovHble TpaHcdopMatopbl (npu
BbINONMHEHUU COEAMHEHUS MEXAY SMNEKTPOMNEYHbIM W MPOMEXYTOYHbIM TPaHCHOPMATOPOM KabenbHOM
BCTABKOMW MMM 9KPAHUPOBAHHLIM  TOKOMPOBOAOM), [AOMNyCKaeTCA YyCTaHaBnuBaTb  UCMbITaTelbHbIE
HanpsKeHUst TPO30BbIX UMMNYNbLCOB HUXKE, YeM ykasaHo B Tabnuue 5.1. STU CHMKEHHbIE 3HAYEHUA OOMKHbI
ObITb YKa3aHbl B CTaHAAPTax Ha nNekTponeyHsle TpaHcdopMaTopsl.
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Ta6nuuya 5.3 — UcnbitatenbHble HaNPHXeHWUs1 peakTopoB

McnbiTaTenbHoe HanpsbkeHUe BHYTPEHHEN U BHELWHEN nsonauun, kB
rPO30BbLIX MMMYNLCOB KpaTKOBPEMEHHOE NepeMeHHoe
s OHOMWHYTHOE npW NNasHOM
o L x| 8,23 nogbeme BHeLLHel o o
x| & I35/ 5885 n3oNALNN 2s3
3 5 5§ ?E Sa x (BO3AYLWHBLIX sF¢E
P & | wywtupyio- | 38| 285 = LLYHTMPYIOLLMX 1A I NPOMEXYTKOB) 258
g 5 yHTApY ses © 53 Ayroracsimx > p yT 230
= o X 285| 295z = P LUYHTUPYIOLMX oo
s > e = £%e o3 2 | peaktopoeBCcyxom | Sos X
2 > g g‘; £5 z COCTOSHUN 823
Q i) F>_C O E oo >
8 8_ o 3 o Q g %)g 'q_) x> = g o 5 I‘—L %
° | > |32|28 38 | sE5% |49::f|zz| 8 |s%:z| 3@ | :st
N =N I > 2 3o cf2c ko © ° o 2= © T 3
5C|8c| §¢ | 278F |E5za3| 28| ° |E5s| 23
c = q s c = T oF 5 o g or s
1 2 3 | 4 5 6 7 8 9 10 11 12
(a) 20 — 20 = 10 — 10 — —
a 40 50 40 — 10 — 10 26 - —
6 40 50 40 = 18 - 20 26 - —
6 (a) 40 - 40 - 20 — 20 - - -
a 60 70 60 = 20 - 20 34 - -
6 60 70 60 — 25 — 28 34 - -
0 | (@ | 60 | — 60 - 28 — | 28 — - -
a 75 90 75 = 28 — 28 45 - -
6 75 90 75 = 35 — 38 45 - -
15 (a) 75 — 75 - 38 — 38 — - -
a 95 115 95 = 38 — 38 60 - —
6 95 115 95 = 45 — 50 60 - —
20 (a) 95 — 95 — 50 — 50 — - -
a 125 | 150 125 — 50 - 50 70 - -
6 125 | 150 125 — 55 - 65 70 — —
24 a - — 150 — 60 - 60 - — -
6 - — 150 — 65 - 75 - - -
27 a - - 170 - 65 - 65 - - -
6 - — 170 — 70 - 80 - - -
35 a 190 | 220 220 — 80 - 80 105 - -
6 190 | 220 220 — 85 - 95 105 - —
110 a 480 | 550 480 — 200 200 200 280 - -
150 a 550 | 600 650 - 230 275 275 320 415 —
220 a 750 | 835 950 — 325 395 395 465 600 -
330 a 1050 | 1175 — 850 395 525 = = — 295
6 1175 |1 1300 — 950 460 575 — = — 295
500 a 1425 | 1550 — 1050 570 800 - = — 425
6 1675 | 1800 — 1230 630 830 - - — 425
750 a 1950 | 2100 — 1425 750 1100 — — — 635
6 2250 12400 — 1550/1675” 900 1250 - — — 635

) Inst TpexdpasHLIX peaKTopos.

YcnoBusi NpUMeHEeHUsa YpPOBHEN U30NALUK YKasaHbl B 4.17.
¥ B uucnutene yKasaHbl 3Ha4YeHUA Ans UCNBITaHWA BHELUHEN M30msuuMn (BO3AYLIHBLIX MPOMEXYTKOB) LYHTUPYIOLLNX
peakTopoB, a B 3HaMeHaTene — BHYTPEHHEN U30NALUH.

5.2.2 BHyTpeHHsI1 u3onauusa oOMOTOK KnaccoB HanpsbkeHusa ot 3 go 35 kB TpaHcdopmaTopos €
NONMHOW wu30onNsiUMEeNn HeWTpanu npu BbiBEAEHHOW HEWTpanu AO0IMKHA BblAEpPXUBATb (3@ UCKMIOYEHUEM
ucnbiTaHna No 5.2.1) NPUNOXEHHbIE K 3aXXUMY HEWTpanu HanpsbkKeHWUs MOSHbIX U CPEe3aHHbIX FPO30BbIX
UMNYIbLCOB, YKa3aHHble B Tabnuue 5.1 (rpadhbl 6 u 7).

MpumeyaHue — Ecnu nsonauma oO6MOTKM BbLINOSHEHA OAWHAKOBO CO CTOPOHbLI HEWTpanu U Co
CTOPOHbI NIMHENHOTO KOHLIA, TO YKA3aHHbIE UCNLITAHNS AOMYCKAETCA HE NPOBOANTD.

5.2.3 BHYTpEHHsIg u3onsauma CoOeanHEHHbIX B 3Be3ay 0OMOTOK KraccoB HanpshkeHusa ot 3 ao 35 kB
TpexdasHbix TpaHC(OPMATOPOB C NOSHON M30ONAUMEN HeWTpanu Npu HEBbIBEAECHHON HEWTPanu AO0SMKHA
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BblAEPKMBATL (38 MCKIOYEHUEM UCNbITAHUA MO 5.2.1) NPUINOXKEHHbIE K TPEM 3NEKTPUYECKN COEAUHEHHBLIM
Mexzay COOON NUHEWHbIM 3auMam ODOMOTKM HamnpshKeHWS MOMHbIX FPO30BbIX UMMYNLCOB, YKa3aHHbIE B
Tabnuue 5.1 (rpada 5).

5.2.4 BHYTPEHHSIAA n30onsumsa 0OMOTOK CUOBbIX TPaHCHOPMAaTOPOB KNaccoB HanpsbkeHusa 110 — 220
KB C HenomHow wu3onAuuen HentTpanu, aonyckawuwen paboTy C pas3emMneHMeM HeuTpanu, AorkHa
BblAePXMBaTb (3@ MCKIIOYEHMEM UCMBbITAHMA MO 5.2.1) MPUNOXEHHbIE K 3aXUMY HENTpanu HanpsxkeHus
NOSIHbIX FPO30BbLIX UMMNYNLCOB, YKasaHHble B Tabnuue 5.1 (rpadpa 6).

5.2.5 VcnbiTaHUsi BHYTPEHHEN U30MAUMM CUNOBLIX TPaHCHOPMATOPOB U PEAKTOPOB C >KUAKUM
OUBNEKTPUKOM  HAMPSDKEHUAMM  TPO30BbIX  MMMYMbCOB  AOMKHbI  ObITb  MPOBEAEHBI  UMMYNbLCAMM
oTpULATENbHON NONSAPHOCTHU.

McnbiTanua um3onauum  CyxuMx CUMOBBIX TPaHCHOPMAaTOpOB U pPeakTopoB (B T. Y. OETOHHbIX
peakTopoB) HaNPSHKEHUAMKU FPO3OBbIX UMMYMbCOB AOMKHbI MPOBOAUTLCSA UCMbITATENbHBIMU HANPSXKEHUAMU
U MeToJamW, YCTAHOBMEHHLIMU ANSl BHYTPEHHEN M30nsAuMKn TpaHchopMaToOpoB U PeakTopoB UMMYSbCAMK
KaK MonoXuTenbHON, Tak U OTpULIATENbHOW NONAPHOCTHU.

5.3 TpeboBaHus K BHYTPEHHEN nsonauumn npu Hanpsa>XeHnsax
KOMMYTAUUWOHHbLIX UMNYNbCOB

5.3.1 BHyTpeHHsia usonauus OOMOTOK TPaHCOPMATOPOB U PEakTOPOB OTHOCUTESIbHO 3eMIu
JOIDKHA BbIAEPXMBATbL NPUMOXEHHbIE (HENOCPEACTBEHHO UMM MyTEM WHAYKTUPOBAHWS B WUCMbITbIBAEMOM
TpaHcdopmaTope) K NUHENHOMY 3axumy obmoTkm BH (B TpexdasHbix TpaHchopmaTopax K Kaaomy
TNMHERHOMY 3aXMMy MOOYepPeaHO) HanpshKeHWst KOMMYTALUMOHHBIX UMMYMbCOB, yKa3aHHble B Tabnuue 5.2
(rpadha 5) n 5.3 (rpacha 6).

Onsi cunoBbIX aBTOTpPaHcdopmaTopoB ¢ o6moTkamu BH knaccos HanpsikeHus 500 n 750 kB Takoe
UCMbITAHUE SIBNSIETCA TaKke UcnbiTaHuem usonauum oomotku CH (HH) knaccos HanpsbkeHusa 330 n 500 kB.
Mpu 9TOM nepeknioyaTenb YMcna BUTKOB A0MKEH ObiTb YCTAHOBMEH B Takoe MONOXEHUE, 4YTOObI
paccuutaHHoe Mo KO3MULMEHTY TpaHCchOpMaLMK HaNPsHKeHWe KOMMYTALMOHHbLIX MWMMYNbCOB  Ha
nuHeHoM 3axume obmoTkn CH (HH) 6bino kak MOXHO Onuxe K 3HaA4YeHUsIM, yKkasaHHbiM B Tabnuue 5.2
(rpadha 5) ans knaccos HanpsxeHus 330 unu 500 kB.

5.3.2 BHyTpeHHsiA usonauusa mexgy daszamm obMOTOK TpexdasHbIX CUNOBLIX TpaHCHopMaTopoB
OOJDKHA BbIAEPXKUBATE HAMPSXKEHUS KOMMYTaLUNOHHbLIX MMMNYNbCOB, YKasdaHHble B Tabnuue 5.2 (rpadha 6).

MpumeyaHus

1 WcnbiTaHMe no JaHHOMY MYHKTY JAOMycKaeTca npoBOAUTb OAHOBPEMEHHO C WCMbITaHWEM
BHYTPEHHEN M30MALUN OTHOCUTENLHO 3emMnn no 5.3.1.

2 [onyckaeTca CHWXXEHWEe HanpsbkeHusi, ykasaHHoro B Tabnuue 5.2 (rpadha 6), 40 NMONyTOPHOro
3HAYEHUSA UCMbITATENBbHOTO HAMNPSKEHMSA OTHOCMTENbHO 3eMNK, yKazaHHoro B Tabnuue 5.2 (rpadpa 5), npu
nposeaeHun ucnoiTaHus B cootsetcteumn ¢ FOCT 22756.

5.3.3 VcnblTaHns BHYTPEHHER U30NAUMM CUMOBbLIX TPAHCHOPMAaTOPOB U LUYHTUPYIOLLMX PEeaKkTopoB
HanpsHKeHUAMU  KOMMYTAUMOHHbLIX WUMMYMNbCOB  AOSDKHbI MPOBOAUTLCHA CTaHAAPTHbIM  konebaTenbHbiM
umMmnynbcom 20/500 B cootBetcTBUM ¢ TOCT P 55194 (pasgen 6) oTpuuarensHOn NONSPHOCTU.

5.4 TpeGoBaHWs K BHYTPEHHEW M30NALUU NPU OAHOMMUHYTHOM MNEPEMEHHOM
Hanpsa>XeHuwu

5.4.1 BHyTpeHHssT usonauusa Kaxaon u3 0OMOTOK TpaHCopmaTopoB C MOMHON uM3onsauuen
HeWTpanu, LWYHTUPYIOWMX U AYroracalmx peakTopoB C NOSIHONW U30ASALMEN HENTPAanu, a TakkKe BHYTPEHHAS
n30naumMa 0O6MOTKM TOKOOrPaHWYMBAIOLLMX PEAKTOPOB AOJKHA BblAEPXKMBATb OTHOCUTENBHO 3EMMNU U APYTUX
0OMOTOK NMPUINOXKEHHOE OT BHELLUHEro UCTOYHMKA UCMbITAaTENbHOE OAHOMUHYTHOE HaMpPsHKEHUE, YyKa3aHHoe B
Tabnuuye 5.1 (rpadhbl 8 n 9), a Takke 5.4.2 unn 5.4.3. Kaxxgaa yactb pacliennieHHon o6MoTku AomkHa ObiTb
UCMbITaHa Kak OTAenbHasg 06MoTKa.

542 MW3onauyma obmotkm HH ¢ HOMMHanNbHbIM  HanpsbkeHuem Hwke 3 kB  cunosbix
TPaHCHOPMATOPOB OTHOCUTENMBLHO 3EMIM U APYrMx OOMOTOK [OIDKHA BLIAEPKUBATL MPUMOXEHHOE OT
NMOCTOPOHHETO UCTOYHUKA OAHOMUHYTHOE HaMnpsKeHWE, PaBHOE:

- 5 kB — ana TpaHchopMaTopoB ¢ HOpManbHOU n3onaumuen o6moTkm BH;

- 3 kB — ana TpaHccopmatopos ¢ obnerdeHHon usonsauymen obmotku BH.

5.4.3 N3onaumsa curHanbHOW 0BMOTKM 3a3eMMSIOLLMX PEAKTOPOB OTHOCUTENBHO 3€EMMNN U OCHOBHOWN
0OMOTKM [0IDKHA BbIAEPXKUBATb NPUIOXKEHHOE OT MOCTOPOHHEr0 WCTOYMHUKA OAHOMMHYTHOE HanpsXeHue,
pasHoe 2 kB.

5.4.4 BHYTpeHHASA U30NsiLus BbIBEAEHHOW HENTpanu 06MOTKM CUMNOBLIX TPAHCOPMATOPOB KNaccoB
HanpsbkeHusa 110, 150 n 220 kB ¢ HENOMHOW U3onsAUMeEn HeNTpanu, gonyckawwmx paboTy ¢ passeMmneHnemM
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HenTpanu, AOMKHA BblAEPKUBATH NMPUIMOXKEHHOE OT MOCTOPOHHEro UCTOMHMKA OAHOMUHYTHOE HanpsikeHue,
ykasaHHoe B Tabnuue 5.1 (rpada 10).

5.4.5 BHYTpEHHSAA n3onsauus HeuTpanu 0OMOTKM CUNOBLIX TPAHCPOPMATOPOB KIacCoB HaNPSHXKEHUA
or 110 po 750 kB, He ponyckawowmx paboTy C pas3eMneHWem HenTpanu, AO0IKHA BblAEPXMBATb
NPUITOKEHHOE OT MOCTOPOHHEr0 MCTOYHMKA OJHOMMHYTHOE HanpsbkeHue, pasHoe 85 kB, ecnu uHoe He
yCTaHOBMEHO B CTaHAapTaXx Ha OTAENbHbIE BUuAbl TpPaHCHOPMaTOPOB.

5.4.6 BHYTpeHHAS1 U30nsAUMsa HEMTpanum OBMOTKM LUYHTUPYIOLLMX PEaKTOPOB [I0JDKHA BblAepXuBaTb
NPUNOXXEHHOE OT NOCTOPOHHETO UCTOYHMKA OJJHOMUHYTHOE HanpshKEHWE, 3HaYE€HUe KOTOPOro JOIMKHO BbiThb
YyCTaHOBMNEHO B CTaHAapTe Ha PeakTopbl.

5.4.7 VcnbiTaHue nNpPUIOXEHHbIM OT MMOCTOPOHHEr0 WUCTOYHMKA OAHOMMWHYTHLIM ME€PEeMEHHbIM
HanpsbkeHuem cornacHo 5.4.2, 5.4.3, 5.4.5 n 5.4.6, npoBoaumMoe N0 METOAY, YKasaHHOMY ANS1 BHYTPEHHEWN
M30nsLuK, ABNAETCS OAHOBPEMEHHO UCMbITAHMEM BHELUHEN WU30NAUMKU ANA CReaylowux BUAOB U30NALMK
anekTpoobopyaoBaHUSA:

- 06moTok HH ¢ HOMMHaNLHBLIM HanpsbkeHnem Huwke 3 KB cunosbiX TpaHCcHOpPMaTopos.;

- CUrHanNbHbIX 0OMOTOK 3a3e MNAOLLUX AYroracsamux peakTopos;

- HenTpanu oOMOTOK CUIOBbLIX TPAHC(OPMATOPOB U LUYHTUPYIOLWMUX PEaKToOpOB, HE AOMYCKaKLUX
paboTy ¢ pa3zemneHuem HeuTpanu.

5.4.8 BHyTpeHHs1 u3onauuss OOMOTOK TpaHcOpMaToOpoB M Ayroracsilux peakTopoB Knaccos
HanpsbkeHus ot 3 Ao 35 kB ¢ nonHou usonauuen HeuTpanm oomMoTkn BH aomkHa BbiaepxmBaTh UCNbITaHNE
(3a wucknoyeHneMm ucnbitTaHuss no  5.4.1) OAHOMMHYTHbIM  HaNPsSHXKEHUEM, WHAYKTUPOBAHHbIM B
UCNbITbIBAEMOM TpaHChOpMaTope Unu peakrope U paBHbIM ABOWHOMY HOMUHANBHOMY HaMNPSXKEHUIO.

5.4.9 BHyTpeHHsis wusonsauus OOMOTOK knaccoB HanpsbkeHua ot 110 go 750 kB cunosbix
TpaHCOPMATOPOB C HEMOMHOM M3onsAuMen HentTpanu obmotkm BH aormkHa BblaepXuBaTb OAHOMUHYTHOE
HanpspkeHue, UHAYKTUPOBAHHOE (MOMHOCTLIO UMM YACTUYHO) B UCTILITBIBAEMOM TpaHcopmMaTope. Mpn aTom
HaMpsHKeHWE MUHEWHOTO 3aKUMA WCMbITbIBAEMOW OOMOTKM OTHOCUTENIBHO 3€MAN A0SHKHO ObiTb PaBHO
ykazaHHoMmy B Tabnuue 5.1 (rpada 8) unu 5.2 (rpacpa 9).

B TpexdasHbix TpaHcopMaTopax ¢ 06moTkon BH, pacnonoxeHHoN CHapy»Mm OCTanbHbIX 0OMOTOK,
usonsuua mexay obmotkamm BH cocegnmx a3 AOMmMKHA BbiAEpXMBaTb OAHOMUHYTHOE HAMPSDKEHUE HE
MeHbLUE ykaszaHHoro B tabnuue 5.1 (rpacdha 9) wmm 5.2 (rpadha 10), NpUnoXeHHOE Mexay JIMHEeNHbIMU
3axumamu obmoTtok BH coceaHux dhas.

Ecnu npu ucnbiTaHnm usonsumn o6moTkm BH asToTpaHcopMaTopoB BO3HMKAOWME HA NIMHENHOM
KOHUe 06moTkM CH HanpsikeHusi He MeHbLUe YKasaHHbIX B Tabnuue 5.1 (rpadha 8) unu 5.2 (rpacha 9), 10
ucnbiTaHne usonsuun o6MoTkm BH aBnsieTcs Tawke ucnbitaHneM usonsauyum o6MoTtku CH; B NpOTMBHOM
cnyvae ucnbitaHue usonaumm o6moTku CH AOMKHO BbITb NPOBEAEHO OTAENBHO.

M3onsuma odoMotok HH TpaHcdopmaTtopoB u 06MOTOK CH ¢ NONHON n3onauMen HeMTpanu TpaHc-
dopmMaTopoB (Mcknoyas aBTOTPaHC(OPMAaTOPbl) AOMKHA BblAEPXMBATL NPUNOXKEHHOE OT NOCTOPOHHEro
WCTOYHMKA HaNPsHKEHNE CornacHo 5.4.1.

MpuMmevaHuna

1 Mpu ucnbiTaHWAX (TUNOBLIX, NEPUOANYECKNX U NPUEMO-CAATOYHBIX) U3onsuun oBGMOTKM Knacca
HanpsbxkeHus 110 kB ogHodasHbix 1 TpexdasHbIX TPaHCHOPMaTOPOB AONYCKAETCA CHUXEHUE, HO He Bonee
yeM Ha 8 %, WUCNbITAaTENbHOrO HAMPSHKEHUA W3ONAUMKU NMHERHOr0 KOHLA OBMOTKM OTHOCUTENbLHO 3eMIu,
ecnu 6e3 3TOro CHMXKEHNSA Hanpsi>keHWe OTHOCUTENBHO 3€MIN Kakon-nnbo 0BMOTKM MM HanpsbKeHne Mexay
cocegHUMM 0BMOTKamu, pacrnorioXeHHbIMU Ha OJHOM U TOM >KE€ CTEpXHe, npesbicuno 6ol 105 % unu
HanpsbkeHue mexay obmoTkamu coceaHux a3 npesbicuno 6ol 110 % COOTBETCTBYIOLLENO 3HAYEHUS
MCNbITATESIbHOrO HaNpsXXeHUA, ykazaHHoro B Tabnuue 5.1 (rpadha 8 unu 9). Mpu 3TOM U30NAAUMS NUHERHOTO
KOHLUa OBMOTKM OTHOCWUTENBHO 3eMnu AOSbkHa ObITb paccyuTaHa Ha MNonHoe 3HaYeHWEe MCMbITaTerNbHOro
Hanps>eHus, ykasaHHoro anst Hee B Tabnuue 5.1 (rpacdha 8). Ana TpexdasHbix TpaHcopmaTopos (3a
WCKMIOYEHUEM aBTOTpaHCOpMAaTOpPOB) YKA3aHHOE B 3TOM MNPUMEYAHUU CHUXKEHWE WCMbLITATENBHOIO
HanpshKeHWA AOMyckaeTcs AN NUMHERHOro KoHua obmMoTku BH TONbKO CpefHeit no pacnonoXeHulo Ha
marHuTonposode ¢asbl M, KPOME TOro, TOMbKO B Cny4yae, €CnuM MarHuTHas cucteMa TpaHcgopmartopa
Hepas3BeTBIIEHHAas.

2 Tpu npuemo-caaTto4yHOM WCMbITAHUU aBTOTPAHCHOPMATOPOB COrMAacCHO HACTOALEMY MYHKTY
[OMYCKAETCA CHIDKEHWE UCMLITATENBHOrO HANPSHXKEHWUA NMHENHOrO KOHUA obLueli 0OMOTKM MO CPaBHEHWUIO C
HOPMWPOBAHHbIM 3Ha4YeHneM He bonee yem Ha 15 %.

3 Mpu TUnNoBOM wuCNbITAaHWM aBTOTPaAHCHOPMATOPOB Kracca Hanpsbkenua 750 kB cormacHo
HacCTOALLEMY MNYHKTY AOMYCKAETCA CHWKEHWE WCNLITATENbLHOrO HAMPSXXEHUSI NUHEWHOro KoHua obuiei
0BMOTKM NO CPaBHEHWIO C HOPMUPOBAHHBLIM 3HAYEeHMEM He Bonee yem Ha 10 %.
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5.410 Wcnbitanme cormacHo 5.4.9 BHYTPeHHENW W30MAUMKM CUMOBbIX TpaHcOpMaTopoB (3a
NCKINIOYEeHNEM aBTOTpaHCOpMaTopOoB) KnaccoB HanpsikeHua 110 — 750 kB 4omkHO ObITb NPOBEAEHO TaK,
yToObl OMPEedEeneHHOe pacyeTHbIM NYTEM HaMNpsHKEHUE MeXay mNUHEAHbIM KOHLUOM 0o6MOTkM BH u
OrvxanwMMnM K HEMy Tovkamu cocegHelt OBMOTKM, PaCnOMOXEHHOW Ha TOM >Ke CTep)He U HOpManbHO
SMNEKTPUYECKU HE COeaMHEHHOI ¢ 0BMOTKaMn BH, ObIno paBHO ykaszaHHOMY B Tabnuuax 5.1 (rpacha 8) n 5.2
(rpadhba 9). JormkHel ObITb TaKKe BbINOMHEHbI TPEOOBaHMA 5.4.9 0 3HAYEHUN UCMBITATENBHOIO HAMPSHKEHUS
NMHERHOro KOHLA UCMbITbIBAEMOW OOMOTKM OTHOCUTENbLHO 3EMNM U Mexay obmoTkamu BH cocegHux chas
(ans TpexdasHbIX TpaHCHOPMAaTOPOB).

TpeboBaHue HaACTOALLEro MyHKTa NPeAbsBMSETCS TONbKO B TOM Cryyae, €Cniu MEeXay NUHEAHbIM
KOHLOM 06MOTKM BH 1 Bnmkanummm Toukammu cocegHein 0GMOTKIM HE pacnonoXeHbl YacT 06MoTku BH.

MpumeuvaHue — Mpu ucnbiTaHusx nzonauumn o6MOTOK knacca Hanpsbkenus 110 kB gonyckaetcs
CHWXXEHMWE UCMbITATENBHOIO HanNpshXXeHUs B Criyvasx:

a) anA obmMoTOK C BBOAOM rMocepeanHe NPU NPUEMO-CAATOYHbLIX WCMbITAHUSAX AO0MyCcKaeTcs
CHWXEHMWE, HO He Bonee yeM Ha 8 %, UCMLITATENBHOIO HANPSHKEHUS MEXOY NUHENHBIM KOHLIOM 0GMOTKU U
GnvkarLLMMKM K HEMY TOYKaMu cocefiHei 0OMOTKMU;

6) Anst 06MOTOK C HENTpanblo NOCEpPEAUHE, UMEIOLLUMX ABE NapannenbHble BETBU, PACMNONOXKEHHbIE
Ha O4HOM W TOM e CTepXXHe MarHMTonpoBoAa TpaHccopMaTopa, Mpu NPUEeMO-CAATOUHBLIX UCTLITAHUSX
[JOMyCcKaeTCs CHWKEHUe, HO He Bonee yem Ha 8 %, UCMLITATENbHOTO HAMPSXKEHUST MeXAY NIMHE NHbIM KOHLIOM
O0AHOI U3 napannenbHbIX BeTBEN 0OMOTKU M GRVKaNLIMMKU K HEMY TOYKaMW COCeIHei 0GMOTKM;

B) NPW TWUMOBLIX, NEPUOAUYECKMX U MNPUEMO-CAATOYHBLIX MCMbITAHUSAX [AONYCKAETCA CHUXKEHUE
(3HayeHne CHWKEHUSA He OrpaHuyYMBAETCA) UCMbLITATENIbHOrO HAaMPSHKEHUS MeXAy JMHEWHbIM KOHLIOM
06MOTKM U BnMXKaNWIMMKM K HEMY TOYKamu cocefiHeii 0GMOTKU, ecnn 6e3 3TOro CHWKEHWUSA HanpshkeHue
OTHOCWUTENBHO 3EMNU APYrMx To4ek OOMOTOK NPeBbLICUNO Obl HOPMUPOBAHHOE ANSA HUX UCNbITATENbHOE
HanpspkeHue. Mpu 3TOM U30NALUMA MeXay NMUHENHbIM KOHLOM 00MOTKM BH u Gnvxanwmmmn Kk Hemy Toukamu
cocegHen 0BMOTKM JOMXKHa ObiTb paccuMTaHa Ha MOSIHOE 3HAaYeHWe yKasaHHOro Ans Hee B Tabnuuax 5.1
(rpadpa 8) 1 5.2 (rpadhba 9) ucnbITaTENLHOIO HaMPSXKEHUS.

5411 Tpu npuemMo-caaTouHbIX WCMbLITAHUAX cornacHo 549 u 54.10 TtpaHchopmaTopoB
(aBTOTpaHCcopmMaTopoBs) knaccos HanpskeHusi 220 kB U HWXE, UMEIOLLUX OIHY UMN HECKOMNLKO 0OMOTOK C
HEeMOmNMHON W30nAUMEeN HENTpanu, WCNbITaTEeNbHOE KPaTKOBPEMEHHOE MEPEMEHHOE HamnpsbkeHue 3ITUX
0OMOTOK JOIKHO onpeaenaTbes no o6moTke BH. Mpu atoM aonyckaetcs o6Motky CH (HH) He ucnbiThiBaThL
CBOMM HOPMMPOBAHHLIM WCMNLITATENMbHBEIM HaNpspkeHMeM. [pyu HanuuMu perynupoBaHWA HanpshKeHUs
nepexknw4artenb 4Yncna BUTKOB OOJDKEH OblTb YyCTaHOBIIEH B TaKoe MnonoxexHwue, 4TOOBI paccyuTaHHoe no
KO PULMEHTY TpaHCHOPMALIUU HAMNPSHXKEHUE HA NUHEWHOM 3axmme o6moTku CH (HH) 6bino kak MOXHO
Bnuke K 3Ha4YeHUsM, ykasaHHbIM B Tabnuuax 5.1 (rpadsl 8 u 9) n 5.2 (rpachel 9 u 10).

5.4.12 BHYTpEHHAS M30NAUUA NMUHENHOrO KOHUA OOMOTKM LUYHTUPYIOLMX PEakTOPOB C HENOSHOW
u3onaLuern HeuTpanu AO0SHKHA BbIAEPKUBATb OAHOMMHYTHbIE MEPEMEHHbLIE HANpPsKEHUs! OTHOCUTENbHO
seMnu n mexay dasamu, ykasaHHble B Tabnuue 5.3 (rpadbl 7 M 8 coOTBETCTBEHHO). WcnbiTaHue
O4HOMMWHYTHBIM NEPEMEHHBIM HanNPsA>XeHWEeM BHYTPEHHEN U30NALUA NMMHENHOTO KOHLIA OOMOTKM C HENOMHOW
U3ONALMEN HEeWTpanu LUYHTUPYIOLUMX PEakTOpoB HE npoBOAUTCA. COOTBETCTBUE M3ONSALUU NMHENHOTO
KOHUA OOMOTKM LUYHTMPYIOLLUMX PEaKTOPOB OTHOCWUTENbHO 3eMnuM U Mexay pazaMmu UCNbITaTENbHbLIM
OHOMMWHYTHbIM NEPEMEHHbLIM HanpPsXXEeHUAM, ykasaHHbiM B Tabnuue 5.3 (rpacdbl 7 n 8), aomkHO ObiTb
NOATBEPXKAEHO PACHETOM.

5.5 TpeboBaHWA K BHYTPEHHEeW W3ONAUUM CUNOBbLIX TpaHchHOpPMaTOpPOB U
WYHTUPYIOWNX peakTopoB KnaccoB HanpsixeHua 220-750 kB npu pgnutenbHoOm
NepeMeHHOM HanpsaXeHuu

5.5.1 BHYTpEHHAS M30NAUMA CUMOBbLIX TPaHC(OPMATOPOB M LUYHTUMPYIOLMX PEakTOPOB KJlACCOB
HanpsbkeHua 220 — 750 kB pgomkHa ObiTb uMCMbITaHA ANUTENbHBIM MEPEMEHHbIM HAaMPsHXKEHUEM C
U3MEPEHUEM YPOBHSA YaCTU4YHbIX pas3psaoB. Takoe uChbiTaHMe AOMKHO NpoBOAMTbCA no FOCT 22756
NpUNoOXeHnem (HenOCPEACTBEHHO MMM MyTeM WHAYKTUPOBAHUS B MCMbITLIBAEMOM TpaHccopmartope) K
NUHENHOMY 3axuMy 06MOTKkM BH cunoBoro TpaHccopmaTopa unu LUYHTUPYIOLLEro peakTopa HanpsbKeHus,
yka3aHHoro B Tabnuuyax 5.1 (rpadha 14), 5.2 (rpaca 11) n 5.3 (rpacha 12).

[AnnTenbHOCTb BbIAEPXKKW UCMbITATENbHOIO HaNPSXKEHUs! AOMKHA BbITb HE MeHee:

- 60 MUH — NpK TUMOBbLIX UCNLITAHWUAX SNEKTPOOBOPYAOBAHUA KNACCOB HanpsikeHus 220 — 750 kB, a
TaKke NpueMo-caaTo4HbIX UCMbITAHUAX SNEKTPOobopya0BaHMs knacca HanpskeHusa 750 kB;

- 30 MUH — NpU NPUEMO-CAATOUHbLIX UCNBITAHUAX 3NEKTPOOOOPYAOBAHUS KNACCOB HanpshkeHus 220 —
500 kB.
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5.5.2 Cunoson TpaHCOPMaTOP MMM LUYHTUPYIOLLUMIA peakTop crneayeT cuutaTth BblaepkaBLuumMm
UCMbITAHUE, €CNU MPU UCTbITAHUW WMHTEHCUMBHOCTb YaCTUYHbIX Pa3psAoB BO BHYTPEHHEW WU30NAUMU He
npeBbICUa HOPMUPOBAHHYIO, paBHyto 250 nKr, No BCeM M3MepuUTEnbHbIM KaHanam.

5.6 TpeboBaHUsA K BHYTPEHHEW MU30ONAUUM CYXUX TpaHchOpMaTOpPOB npwu
NepemMeHHOM Hanps>XeHUM ¢ U3BMEPEHUEM UHTEHCUBHOCTM YAaCTUYHbLIX pa3pagos

BHYTpEHHAA U30nsaumsa cyxux TpaHCcOpMaTopOB KraccoB HanpshxkeHna 3 KB 1 Bbile C 9neMeHTamu
NUTOW U30NAUMM AO0MKHA OblTb WCNbITAHA MNPUNOXEHUEM MEPEMEHHOrO HamnpsHkeHWss C U3MEpPEHUEM
WHTEHCUBHOCTM YacTu4YHbIX pa3dpsagos cornacHo NOCT P 54827.

5.7 TpeboBaHua K BHEWHEW U3ONAUUM TNPU HaANPAXEHUSAX TPO30BbIX
MMNYyNbCOB

5.7.1 BHewHsss usonauus 0OMOTOK TpaHCOpMaTOpOB W PEAKTOPOB AOMKHA BblAEpPXKUBATb
HanpsHkeHWs MOJHbIX FPO30BLIX MMMYNbCOB, yKkasdaHHble B Tabnuuax 5.1 (rpada 3), 5.2 (rpacha 3), 5.3
(rpadha 3 unu 5), ¢ yyetom 5.7 4.

5.7.2 BHewHss usonAumsa BbIBEAEHHOW HeWTpanm 0BMOTOK KnaccoB HanpsbkeHust ot 3 ao 35 kB
TpaHcopmMaTOpPOB C MOSMHON U3OMAUMEN HENTpanu AOMMKHA BblAEpXMBATb HaNPSXXEHUS MOMHbIX rPO30BbIX
MMNYNbCOB, YKka3aHHble B Tabnuuax 5.1 (rpada 6) u 2 (rpada 2), ¢ yuetom 5.7.4.

5.7.3 BHewHsAs usonauua BbiBEAEHHOW HeWTpanu 0oO6MOTOK CUMOBbIX TPaHCHOPMATOPOB KMaccoB
HanpskeHus 110 — 220 kB ¢ HENOMHOW MU3OnAUMER HeWTpanu, gonyckawlwen paboTy C pas3eMneHunem
HEeNTpanu, JOMMKHA BblAEPXMBaTL HANPSHKEHUSA MOMHbIX rPO30BbIX MMMYNbLCOB, YKa3aHHble B Tabnuue 5.1
(rpadha 6), c yuetom 5.7 4.

5.7.4 Tpu ucnbiTaunax no 5.7.1-5.7.3 ucnbitatenbHoe HanpsbkeHne AOSMKHO ObiTb MPUITOXKEHO K
MCMbITLIBAEMON BHELUHEN U30NAUUKN (BBOAY) OTHOCUTENBLHO 3eMNuU U APYrnX BBOAOB TPaHCOPMaTOpOB UMNn
peakTopoB.

MpumeyaHne - [OnA BHEWHEW WU30NAUMKM CUMNOBbLIX TPAHCHOPMATOPOB W  LUYHTUPYIOLNX
peakTopoB gonyckaeTcsa BMeCTO 15-yaapHoOro metoaa NnpUMeHsATb CTYNEHYaThlin METOA UM METOA «BBEPX-
BHU3». [lpu 3TOM BblIAEPXKMBAEMOE C BEPOATHOCTbID 90% HanpsikeHWe [AOIMKHO OblTb HE MEHbLUe
COOTBETCTBYIOLLETO UCTLITATENBHOIO HANPSHKEHUS.

5.8 Tpe6GoBaHMS K BHELWHENW M3ONALUUN NPU HANPAXEHUSAX KOMMYTaLMOHHBIX
MMNYyNbCOB

5.8.1 BHewHsas wusonsiumsa OOMOTOK CMMOBbIX TPaHCHOPMAaTOPOB W LUYHTUPYIOLIUX pPEeakTOpoB
OTHOCUTENbLHO 3eMNK (BO3AYLUHbIE U3ONALMOHHbLIE NPOMEXYTKM) B CYyXOM COCTOSIHUM A0SKHA BblAEPKUBATb
HanpsHKeHUst KOMMYTaLUMOHHbIX UMMNYNbLCOB, yKasaHHble B Tabnuuyax 5.2 (rpadpa 7) u 5.3 (rpaca 6). Mpu
3TOM AO0JDKHbI ObITb MPUMEHEHbI UMMYTbChl TOMLKO MONOXMTENBHON MONSAPHOCTU.

5.8.2 BHewHsas wusonauusi mexay asamm (BO3AYLUHbIE MPOMEXYTKM) OOMOTOK TpexdasHbix
CUMOBbLIX TPAHC(OPMATOPOB AOIDKHA BbIAEMKUBATL B CYXOM COCTOSIHUM HAaMPSHKEHUS KOMMYTALMOHHbIX
UMMNYNbCOB, yKasaHHble B Tabnuue 5.2 (rpacdha 8). MNpu 9TOM K 3axumam AByX cocegHux chas (npu
3a3eMfIEHHONW TpeTben (pase) [OMKHbl ObiTb  MNPUAOXKEHbl WUMMYMAbCbl  Pas3HbIX MNONAPHOCTER C
MaKCUMarbHbIMW 3HAYEHUSIMU, PABHbLIMU NMOMOBUHE UCMLITATENbLHOIO HAMPSHKEHUS, Tak, YTOOLI K M30nNsauumn
mMexay dazamu Obino NPUNOXEHO HOPMUPOBAHHOE UCTILITATENBHOE HANPAXEHME.

MpumeyaHne - Tlpu ucnbiTaHuax no 58.1 u 58.2 onga BHeWHeW U3ONALUUU  CUNOBbIX
TpaHC(OPMAaTOPOB U LUYHTUPYIOLLMX PEaKTOPOB [AOMYCKAeTcs BMECTO 15-yaapHOro metoaa NpUMEHSITb
CTYMEHYaTbIi MEeTO4 WU METOL «BBEPX-BHM3». [lpuM 3TOM BbIAEPXKMBAEMOE C BEPOATHOCTLIO 90%
HanpsikeHue JOJKHO OblTh HE MEHbLLE COOTBETCTBYIOLLEIO UCTLITATENBHOIO HaNpsiXXeHus.

5.9 Tpe6oBaHUA K BHEWHEN M30ONAUUM NPU NIABHOM NOABLEME NMEPEMEHHOTO
Hanps>XeHus

5.9.1 BHeLwWHAA n30nsaumst CUNOBbIX TPAHCAOPMATOPOB U LLUYHTUPYIOLLIMX PEaKTOPOB, anekTpuyeckas
NPOYHOCTb KOTOPOW OMpeAenseTcs NPOYHOCTbIO YMCTO BO3AYLUHOrO MPOMEXYTKa, OTHOCUTENbHO 3eMin U
mMexay dasaMmu AOmkHA OblTb UCMbITAHA TPEXKPaTHbIM MPUIOXEHWEeM WCMbITAaTENbHOMO MNEePEMEHHOro
HanpsKeHUs Npu NIaBHOM NOAbEME, YKa3aHHOro B 5.9.2 — 5.9.4.

5.9.2 BHewHsa wu3onaumsa (BO3AYLUHbIE NPOMEXYTKM) OOMOTOK CUNOBLIX TpPaHCHOPMAaTopoB U
LUYHTUPYIOLLUMX PEaKTOPOB OTHOCUTENbHO 3EMNIM B CyXOM COCTOSIHUM AOMKHA BbIAEMKUBATL HaMpPsHKEHUe
npu NNaBHOM NoAgbeme, ykazaHHoe B Tabnuuax 5.1 (rpacba 11) u 5.3 (rpadpa 10).

MpumeyaHue — [ns cyxux TpaHCHOPMaTOPOB yKadaHWe HACTOSLLErO MyHKTa OTHOCUTCS TOMBKO K M30MALMK
BHe 0OMOTOK: OTBOAOB, NepekrtoyaTenei, BBOLOB, OT TOKOBEAYLLUMX YacTel A0 KoXyxa U1 T.4.
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5.9.3 BHeLLHAA U30nAauma (Bo3ayLHbIe NPOMEXyTKN) Mexay dasammu cunosbix TpaHcopmaTopos U
WYHTUPYIOWMX peakTopoB knaccoB HanpsbkeHus 150 — 220 kB gomkHa BbiaepxuBaTb B CYyXOM COCTOAHUU
HanpshXeHue npuv nNnaBHOM NoAbeMe, ykazaHHoe B Tabnuuax 5.1 (rpada 12) u 5.3 (rpacha 11).

5.9.4 BdewHaa wusonAuusa (BO3AYWHbIE MPOMEXYTKM) HewTpanu o6mMoTkm BH  cunosbix
TpaHchOpMaTopoB OTHOCUTENLHO 3emnu u mexay dasamm 110, 150 n 220 kB ¢ HenonHoOW m3onAunen
HelTpanu, aonyckawwmx paboty ¢ pas3eMneHneM HeWTpanu, JOSDKHA BbIAEPXMBATb B CYXOM COCTOAHWUU
HanpshXeHue Npv NNaBHOM NoAbeMe, ykasaHHoe B Tabnuue 5.1 (rpada 13).

5.10 VYkKkazaHua no npoBeAgeHWI0 NPUEeMO-CAATOYHbIX U MNEepuoamYecKux
MCNbLITAHUW U UCNBITAHUIA y noTpebuTtens

5.10.1 Kaxabiii obpasel; cunoBoro TpaHcdopMaropa U peakropa npu BbiMyCKe C NMpeanpusaTus-
M3roTOBUTENA A0MKEH ObiTb NOABEPrHYT NPUEMO-CAATOYHBIM UCTBITAHUSIM €r0 U30SISILIUK:

a) ucnbiTaTesibHbIM OAHOMMHYTHBIM NEPEMEHHbIM HamnpsKEHMEM B COOTBETCTBMU C 5.4 — Ans
BHYTPEHHEN U30NALUM CUIOBLIX TPAHC(OPMATOPOB U PEAKTOPOB, 3@ UCKITIOYEHUEM BHYTPEHHEW M30NALMN
TIMHERHOrO KOHUA LUYHTUPYIOLLUX PeakTOpOB C HEMOMHOM U30NSALMEeNn HerTpanu;

6) Hanps>XeHWeM MNONIHOTO FPO30BOr0 MMMyNbCa B COOTBETCTBMM C 5.2.1 — Ana BHYTPEHHeW
U30NALUN NUHEHbIX KOHLOB o6moTok BH u CH cunosbix TpaHcdopmaTopos (aBToTpaHcdopmaropos) 750
kB 1 06MoTOK BH reHepaTopHbIx TpaHCOPMaTOPOB AfA aTOMHBIX 31EKTPOCTAHLIUI;

B) HanpsbKEHWEM TMOSHOTO rPO30BOr0 WMMMyfibCa B COOTBETCTBUM C 5.2.1 — Ana BHYTPEHHEN
U30MALMUM NIMHEMHOTO KOHLA LLUYHTMPYIOLLMX PEaKTOPOB C HEMOMHOW U30nsaLuuein HemTpanu;

r) ANUTENbHBLIM MEPEMEHHBIM HanpsXKEHWEeM B COOTBETCTBUM C 5.5 — ANA BHYTPEHHEN U3onauun
CUIOBbIX TPAHCOPMATOPOB U LUYHTUPYIOLLIMX PEaKTOPOB KnaccoB HanpsbkeHusi 220 kB u Boiwwe;

[1) NEPEMEHHBIM HanpsKeHUeM C USMEPEHNEM XapPaKTEPUCTUK YACTUYHBIX Pa3psiioB B COOTBETCTBUN
¢ 5.6 — 4N BHYTPEHHE N30NALMM CYXUX CUMOBBLIX TPAHC(OPMAaTOPOB KNaccoB HanpspkeHusa 3 kB u Bbiwe ¢
ANeMeHTaMu NUTON nsonauuu;

€) ucnbiTatenbHbIM OAHOMMUHYTHbLIM NEPeMEHHbIM HanpshkeHUeM B COOTBETCTBUM C 4.14 — ana
U30NsILUK LieNei ynpaBneHnsa n BCNoMoraTesbHbIX Lenen.

Mpumevyanne — [loNyCKAeTCs He MPOBOAMTL MNPUEMO-CAATOYHLIE MCMbITAHUST  U3OMALMK
co6paHHbIX TOKOOrPaHUUMBAIOLLIMX CyXUX PEAKTOPOB, 8 OrPaHNYNBATLCS UCTILITAHUEM UX U30MSTOPOB.

510.2 K nepuoaudeckuM UCMbITAHWAM OTHOCATCA BCe TpeboBaHMS [OaHHOrO pasgena,
YCTaHOBMEHHbIE AN TUNOBLIX UCMbITAHWUI, 3@ UCKIIOYEHUEM UCTILITAHWIA:

- u3onAuMM 0OMOTOK CUIMOBLIX TPAHC(OPMATOPOB HAMPSHKEHUAMU FPO3OBLIX U KOMMYTaLMOHHBIX
UMNYNLCOB;

- U30MALMM TOKOOTPAHUYMBAIOLLUX U AYTOTACALLMX PEAKTOPOB HAaNPSHKEHUAMM rPO30BbIX UMNYNbLCOB;

- BHELUHEN U30nsLuMmn CUNoBbIX TpaHCOpMaTopOoB.

5.10.3 B cny4ae nposeaeHusi y notpebuteneit ucnbiTaHui CUNOBLIX TpaHcdOpmMaTopoB Kknacca
HanpsbkeHust cebilie 110 kB nporpamma MCMbITaHUA (32 UCKIMIOYEHMEM OTAENbHOrO MCMbITaHUS 0BMOTOK
knacca HanpseHus 35 kB u Huxke) gormkHa ObiTb COrnacoBaHa ¢ NpeanpuUATUEM — U3rOTOBUTENEM CUIOBbLIX
TpaHcopmaTopos.

5.10.4 Mpwu oTcyTCTBUM Y NOTPEOUTENER UCTOYHMKA HANPSXKEHUA NOBLILLIEHHOW YaCTOThbl UCNbITAHNUE
TpaHccopmartopa y noTpedutenss MHAYKTUPOBAHHLIM HanpspkeHWem AOoNycKaeTcs NpoBOAUTL NPU YacToTe
50 'y U ANUTENbHOCTYU BbIAEPXKKU 1 MUH HaANPSDKEHUEM HE BbiLLE:

1,3\/5 HOMWMHANBLHOTO HAaMNpsHKEHUsi — ANA  TpaHcopMaTopoB OAHO(A3HOTO UCNOMHEHUS,
npegHa3sHa4YeHHoro ansa paboTbl B CETAX C U30NIMPOBAHHON HENTPANbIO;

1,3 HOMUHANbLHOrO HaNPsHKEHNSA — B OCTaNbHbIX Cryyasx.

Ona TpaHcchopMaTopoB C  MarHUTONPOBOAOM K3  XONOAHOKATAHOW CTanu npeanpusaTue-
M3rOTOBUTENb MOXET YCTAaHOBUTb MEHbLUYIO YeM 1 MUH ANMUTENbHOCTb BblAEPXKU, HO HE MeHee 20 c. JTo
orpaHu4eHne AnUTeNbHOCTM AOMKHO ObITh YKa3aHO B CTaHAApPTe HA TPaHCGOPMaTOPSI.

6 TpeboBaHMA K MU3OMSAUUM  INEKTPOMArHUTHbIX WU €MKOCTHbIX
TpaHchOpMaTOpPOB HaNpPKEHUs

6.1 TpeboBaHua K U30NAUMU SNEKTPOMArHUTHbLIX TpaHcdopMaTopos
HanpsaXeHus

6.1.1 TpeboBaHuUA K BHYTPEHHEW WuU3ONALUN NPU HANPAXKEHUAX FPO3OBbLIX
MMNYNbLCOB

6.1.1.1 BHyTpeHHsI1 wu30nsAuMs OTHOCUTENbHO 3emnu U Mexay asamm (ona TpexdasHbix
TPaHCHOPMATOPOB HaNpsXKEHUS) TPAHCHOPMATOPOB AOIDKHA BbIAEPHUBATL MPUMOXKEHHLIE K NIMHEWHOMY
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3aimMmy (B TpexdasHbiX TpaHcdopmaTopax K Kaaomy SIMHEWHOMY 3aXMMy NOOYEPEHO) Kaxpaon wu3
NepBUYHBIX 0GMOTOK HaMPSPKEHWS NOMHBLIX U CPE3aHHbIX MPO30BbIX UMNYSIbCOB, YKa3aHHble B Tabnuue 6.1
(rpacbl 3 u 4).

Tabnuuya 6.1 — UcnbiratenbHble HaNpPsDKEHUST SNEKTPOMArHUTHbLIX W €MKOCTHBLIX TpaHCchopMaTopos

HanpshkeHust
McnblTaTensHoe HanpsikeHUe BHYTPEHHER U BHELWHEeW n3onauuu, kB
- rpPo30BbIX UMMYSLCOB Kow\;{;:y'j'_lmbi?oro nepeMeHHoe OAHOMUHYTHOE
; ol Tpex
s é’ JIMHENRHOrO 3aXuma coeshr:s::ux 3axuma 2 B CYXOM noa, N
Q C | OTHOCUTENIbHO 3eMMn - HelTpanu COCTOSIHUM poxaem
§ S J'II/IHeI/IHbI1)§
=5 i SaKnmos B CYXOM COCTOSIHUU U
g z nog Aoxaem = =
m = = —
§ S = é gog = é = E 3 % OTHOCUTENbBHO 3EMMK é = >m§ é §
2| 7| E2 | §:| E2 |EZ2|se go |23 83
o s 3 E o s cs |3 = = T g pe E I
cC =< g = C = e |82 °g k2 °c
[$) (&) I @
= =
1 2 3 4 5 6 7 8 9 10 11
3 (a) 20 - 20 20 - - 10 10 10
a 40 50 40 40 50 - 10 10 10
6 40 50 40 40 50 - 20 20 10
6 (@) 40 - 40 40 - - 20 20 20
a 60 70 60 60 70 - 20 20 20
6 60 70 60 60 70 - 28 28 20
10 (a) 60 - 60 60 - - 28 28 28
a 75 90 75 75 90 - 28 28 28
6 75 90 75 75 90 - 38 38 28
15 (a) 75 - 75 75 - 38 38 38
a 95 115 95 95 | 115 - 38 38 38
6 95 115 95 95 |115 - 50 50 38
20 (a) 95 - 95 95 - 50 50 50
a 125 150 105 125 | 150 - 50 50 50
6 125 150 105 125 | 150 - 65 65 50
24 a 150 175 - 150 | 175 - 60 60 60
6 150 175 - 150 | 175 - 75 75 60
27 a 170 200 - 170 | 200 - 65 65 65
6 170 200 170 | 200 - 80 80 65
35 a 190 220 140 190 | 220 - 80 80 80
6 190 220 140 190 | 220 - 95 95 80
110 a 480 550 - - - - 200 - 200
150 a 650 750 - - - - 275 - 275
220 a 950 1100 - - - - 395 - 395
330 a 1050 1175 - - - 850 460 - -
6 1175 1300 - - - 950 460/5107 | — -
500 a 1425 1550 - - - 1050 630 - -
6 [1675/1550” | 1800 - - - 1230 630/6807 | — -
750 a 1950 2100 - - - 1425 830 - -
6 12250/2100” | 2400 - - - 1550 830/9507 | — -
"V ns coefMHeHHbIX B 3Be3gy 06MOTOK C MOMHOW M30NAUMeEil HeiATpanu npu HeBLIBEAEHHO HellTpany TpexdasHbIX
3NEeKTPOMarHUTHLIX TPaHChopMaToOpOB HaNPsHKEHUS.
Ana coefnHeHHbIX B 3Be3gy 0BMOTOK C MOMHOW M3onAuMeill HeiTpanu Mpu BbiBeJeHHOW HelTpanu TpexdasHblX

SJ'IeKTPOMaFHVITHbIX TpaHcOpMaTOPOB HaMPsKEHUS.
) Ons TpexdasHblX 3NeKTpoMarHUTHbIX TpaHCOPMaTOPOB HaMpsKEHUs KnaccoB HanpsxkeHnuss oT 3 fgo 35 kB ¢
HeI'IOJ'IHOI/I usonsuven HerTpanu.
ﬂ,]‘lﬂ TpaHchopMaToOpOB HanpsxeHUs KaTteropum pasmelleHus 1.
ycnoavm NpUMEeHeHUs YPOBHE 30NALMUK yKasaHbl B 4.17.
,ElJ'IFI 3MNEeKTPOMAarHUTHLIX TpaHCHOPMaTOPOB HaMPSPKEHUS.
)'B yMcnuTene yKkasaHbl 3HaYeHWS ANA SMEKTPOMAarHUTHLIX TpaHcopMaTopoB HanpsPKeHWs, B 3HameHaTene —Ans
E€MKOCTHLIX TPaHCPOPMATOPOB HaNPSXKEHUS.
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6.1.1.2 BHyYTpeHHAs u3onauMs nepBUYHbIX OOMOTOK KrnaccoB HanpspkeHusa ot 3 go 35 kB
TpaHcopmaTopoB C NOSIHON U30NAUMENn HEWTpanu npy BbIBEAEHHON HEWTpanu AOSPKHA BbiAepXUBaTh (3a
UCKITOYEHUEM UCTbITaHUA No 6.1.1.1) NPUNOXKEHHbIE K 32>XKMMY HENTPANN HaNPSHXKEHUA NOSIHLIX U CPEe3aHHbIX
rPO30BbIX MMMNYNbCOB, YKasaHHble B Tabnuue 6.1 (rpadbl 6 u 7).

MpumeyaHue — Ecnu usonsuusi oGMOTKM BbLINOMHEHA OJMHAKOBO CO CTOPOHbI HEWTpANU U CO
CTOPOHbI NMMHENHOIO KOHLA, TO YKa3aHHble B AaHHOM MYHKTE UCMbITAHUS AOMYCKAETCs HE NMPOBOAUTD.

6.1.1.3 BHYTPEHHASA U30NSAUMSA COEAMHEHHbIX B 3B€34y MepBUYHbLIX OOMOTOK KNAcCOB HamnpshkeHus
oT 3 o 35 kB TpexdasHbix TpaHCHOPMaTOPOB HAMNPSIKEHUS C MOMHOW M3ONAUMEN HenTpanu npu
HEBbIBEAEHHON HeWTpanu AOMXHa BblAePKUBATh (3@ UCKIMIOYEHUEM UCTbITaHUA NO 6.1.1.1) NPUNOXEHHbIE K
TpeM OSNEeKTPUYECKU COEAMHEHHbIM Mexay COOOW JIMHENHbIM 32XUMaM OOMOTKM HaNpPSHKEHUS MONHbIX
rPO30BbIX UMMYNbCOB, YKa3aHHble B Tabnuue 6.1 (rpada 5).

6.1.1.4 AcnbiTaHnA BHYTPEHHEN M30NALUUM NEPBUYHBIX 0OMOTOK TPAHC(OPMATOPOB HANPSKEHUA C
KUAKUM  AUBNEKTPUKOM  HamMpPsHKEHUsIMU  TPO30OBLIX WMMYMbCOB  JOMMKHbI MPOBOAMTLCA  UMMYNbCAMU
OTpULATENbHOW NOMSIPHOCTHU.

McnbiTaHua u3onsaumMm nepBuYHbIX 0OMOTOK CyxXuMx TPaHCOPMATOPOB HANPSDKEHUS HAMPSHKEHUSIMU
rPO30BbIX WUMMYNMbCOB  AOIDKHbI  MPOBOAUTHLCA  UCMBLITATENIbHBIMU - HANpPsDKEHUSAMM U METOAAMM,
YCTaHOBMNEHHbIMW AN  BHYTPEHHEW u3onauMm TpaHCOPMATOPOB HAMPSDKEHUSA, UMMyNbCaMM  Kak
NONOXUTENbHON, TaK M OTPULATENBHON NOMAPHOCTH.

6.1.2 TpeboBaHusa K BHYTPEHHEW m3onauuu npu Hanps>XeHnax
KOMMYTaUMWOHHbLIX UMNYNbCOB

BHYTpeHHss M30nAuusi NepBUYHbIX OOMOTOK TPaHC(hOPMATOPOB OTHOCUTENLHO 3EeMNU [O0IDKHA
BblAEPXXMBATb MNPUIOXEHHbIE HENOCPEACTBEHHO K IMHEWHOMY 3aumy 31Ol OOMOTKM (B TpexdasHbIX
TpaHcpopmaTopax K KaaoMy JIMHEWHOMY 3a>XUMYy MOOYEPEeAHO) HanpsbKeHUS! KOMMYTaLMOHHbIX
UMMYIbCOB, YKa3aHHble B Tabnuue 6.1 (rpada 8).

MpumeyaHue — AcnbiTaHWe BHYTPEHHEN U BHELLHEN U3OMALMKM TPAHC(OPMATOPOB HaNPSXKEHUA
HaNPsHKEHUSIMM  KOMMYTaLMOHHBIX MMNYNbCOB [AOMYCKAETCSi MPOBOAMTL OAHOBpPEMeHHO. [pu aTom kK
anekTpoobopyaoBaHMI0 KaTeropuu pasmereHus 1 aomkHO ObiTb npunoxeHo no 15 umnynbcoB 06eunx
NONSIPHOCTEN NPUW UCTILITAHUK MOA A0XKIAEM, a K aneKTpoobopyaA0BaHUIO KaTeropuii pasmeweHus 2, 3 m 4 -
no 15 umnynscoB 06eux MNOMSPHOCTEN B CYXOM COCTOSSHUW. 3HAYEHWUE MUCMNbITATENbHOTO HaNPsXKeHUs
JOJDKHO ObITb MPUHATO HaMOONbLUMM U3 ABYX 3HAYEHWIH, HOPMUPOBAHHLIX ANS BHYTPEHHEN WU BHELUHEW
M30MSLUM C YH4ETOM NONPaBKU HA aTMOCKEpHLIE YCIOBUS NPU UCMILITAHUA.

6.1.3 TpeboBaHusa K BHYTPEHHEN n3onayum Nnpu OAHOMUHYTHOM NEPEMEHHOM
Hanpsa>XeHum

6.1.3.1 BHyTpeHHAs1 u30NsiUMsA NEepPBUYHbLIX OOMOTOK TpaHCOPMaTOPOB C NOAHON M3onAuuen
HeATpanu [OJDKHA BblAEPKUBATb OTHOCUTENIBHO 3eMiu U APYyrMx OOMOTOK NPUIIOXKEHHOE OT BHELUHEero
MCTOYHMKA UCMLITATENBHOE OIHOMUHYTHOE HaNpPshKEHUE, yka3aHHoe B TabGnuue 6.1 (rpadha 9).

6.1.3.2 N3onaumst BTOPUUYHBLIX OOMOTOK TpaHCOPMAaTOPOB HANPSXXEHUA OTHOCUTENLHO 3eMmnu U
Apyrux 06MOTOK JOJDKHA BblAEPXXMBATb NPUITOXKEHHOE OT BHELUHEro MCTOYHUKA OAHOMUHYTHOE HanpsKeHue,
paBHoe 2 KkB.

6.1.3.3 N3onsauma HenTpanu nepBUYHON OOMOTKM TpPaHCHOPMATOPOB HANPSHKEHUA, B TOM 4ucne
KackafHblX, C HEronHOW W3ONALUMEN HenTpanu AO0SDKHA BbIAEPXUBATb WUCNbITAHWE MNPUNOXEHHbIM OT
NOCTOPOHHET0 UCTOYHUKA OAHOMUHYTHBIM Hanps>KeHMEM. 3Ha4YeHue UCMLITAaTeNbHOro HaNPSXEeHUN AOSMKHO
ObITb ycTaHOBNEHO (He MeHee 2 KkB) npeanpuATMEM-U3TOTOBUTENEM W YKa3aHO B CTaHAapTe Ha
TpaHcOpPMaTOPbl HANPSDKEHUS.

6.1.3.4 WcnbiTaHUWe NPUITOXKEHHBIM OT MNOCTOPOHHEr0 WUCTOYHMKA OAHOMMWHYTHBIM NEPEMEHHBIM
HanpsbkeHueM cornacHo 6.1.3.2 u 6.1.3.3, npoBoauMOE N0 METOAY, YKa3aHHOMY ANA BHYTPEHHEN U30NAUUM,
SIBNSIETCA OAHOBPEMEHHO WCMbITAHUEM BHELUHEN W30MSiUMM BTOPUYHBLIX OOMOTOK M HewTpanu 06GMOTOK
COOTBETCTBEHHO.

6.1.3.5 BHyTpeHHsia u3onsaumsi 0OMOTOK TpPaHCAOPMATOPOB HANPSHXKEHUA C NOSHON M30NAUUen
HenTpanu obmoTkn BH pomkHa BblaepXuBaTb MCNbITAHME (32 UCKAKOYMEHMEM ucnbiTaHua no 6.1.3.1)
MHAYKTUPOBAHHbLIM B UCMLITLIBAEMOM TpaHCOPMaTope OAHOMUHYTHBIM HaNPsHKEHWEM, PaBHLIM ABONHOMY
HOMUHANBbHOMY HaMPSHKEHMUIO.

6.1.3.6 BHyTpeHHsi1 u30mnsAUMS NEepBUYMHON OOMOTKM TPaHCOPMATOPOB HANPSXKEeHUs, B T. M.
KaCKafHbIX, C HEMONMHOM MW30nsuuend HeWTpanu JAOMKHA BbIAEPXKUBATbH MUCNLITAHME WHAYKTUPOBAHHBLIM
OAHOMMHYTHbIM  HanpsbkeHuem npu BO3OyxgeHum co CcTopoHbl BH wnu HH  ucnbitbiBaemoro
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TpaHcdopmatopa. UcnbiTatenbHoe HanpshkeHwe NUHEWHOro koHua obmotku BH oTHocuTenbHO 3emnu
AOJMKHO ObITh paBHO ykazaHHOMY B Tabnuue 6.1 (rpada 9).

Mpu ucnbiTaHum TpexdasHbiX TPAHCHOPMATOPOB HANPSKEHMA KNAccoB HanpsxeHusa ot 3 ao 35 kB
C HEnomnHOM wu3onAuMei HewTpanu AomkHa ObiTb Takke UCMbITAHa u3onAuMa mexay obmoTkamu BH
coceagHux a3 HanpshkeHUEM He MeHbLUe yka3aHHoro B Tabnuue 6.1 (rpada 10).

6.1.4 Tpe6boBaHNA K BHYTPEHHEW U3ONALUU NPU NEPEMEHHOM HANPAXEHUMN C
M3MEPEHUEM HMHTEHCUBHOCTU HAaCTUYHBLIX pa3panoB

6.1.4.1 BHYTPEHHAS u30NAUUA SNEKTPOMArHUMTHLIX TPaAHCAOPMATOPOB HANPSXKEHUS C NUTON WU
OymaXkHO-MacnAHOW M30nsAuMen KnaccoB HanpshkeHus 3 kB u Bbiwe, a knaccoB HanpshkeHus 110 kB u
BbILLE, TAKKE 3aNOMHEHHbIX XMAKUM UN ra3oobpasHbiM AUINEKTPUKOM C INIEMEHTAMKU fIMTON M30NALMM,
AOomkHa ObiTb UCNbLITAHA NPUNOXKEHUMEM MNEPEMEHHOr0 HAMNPSDKEHUSA C U3MEPEHWEM WHTEHCUMBHOCTU
YaCTUYHLIX Paspaaos.

6.1.4.2 MWcnbiTaHue AOMKHO NPOBOAMTLCA  MPUIIOXKEHUEM  HENOCPEACTBEHHO WM NYTEM
MHAYKTUPOBAHMA B UCMbITbIBAEMOM TpaHcdopmaTope K NUHEWHOMY 3axumy oO6moTkm BH HanpskeHus
cornacHo ykasaHuam 4.10.2.

TpaHchopmaTop CYMTAETCA BbIAEPXKABLUMUM  UCMbITAHUE, €CMU  UHTEHCUBHOCTb  4aCTUYHbIX

pa3pagoB, usmepeHHas npu HanpskeHum 1,1 UH,p/«/E , He npesbicuna 20 nKn gna TpaHcgopmaTopos ¢
TBEpAon usonauuen nnu 10 nKn ana TpaHcopmaTopos C MacrnsiHON UMK ra3oBoN U3ONALMEN.

6.1.5 TpeboBaHua K BHEWHEW U3ONSAUMU NPU HANPAXKEHUAX TPO30BbLIX
MMNYNbCOB

6.1.5.1 BHewHsAa u30NAUMS NEPBUYHLIX OOMOTOK TpaHC(OPMATOPOB HANPSDKEHUA AO0SMKHA
BbIAEPKUBATH HaNPsHKEHUSA NOSHbLIX FPO30BLIX UMMNYNLCOB, YKa3aHHble B Tabnuue 6.1 (rpadha 3).

6.1.5.2 BHeLHAA U30naumsa BbIBEAESHHOW HEUTpanu NEPBUYHBIX OOMOTOK KNAacCoB HaNpsXXeHus ot 3
80 35 kB TpaHchopmaTopoB C NONHOW M30NAUMEN HENTPANM AOSMKHA BblAEPXKUBATL HANPSAXEHUA NOMHbLIX
rpO30BbIX UMNYILCOB, YKa3aHHble B Tabnuue 6.1 (rpacha 6).

6.1.5.3 Mpu wucnbitannax no 6.1.51 u 6.1.5.2 ucnuitatenbHoe HanNpsikeHUe AO0MKHO ObiTb
MPUIOXEHO K WCMbITbIBAEMOW BHELUHER u30MAuuMn (BBOAY) OTHOCUTENLHO 3EMAWM U APYrUX BBOAOB
TpaHcdopmaTopos.

6.1.6 TpeboBaHUA K BHELWHEN U3ONALUU NPU OAHOMUHYTHOM MNEPEMEHHOM
Hanps>XeHun

6.1.6.1 BHewHAs u3onsauua TpaHcpopMaTopoB HaMNPsHKEHNA KaTeropun pasMeLleHnst 1 4orpkHa Bbl-
AepXuBaTh NoA AOXKIAEM HanpshKeHUe, ykazaHHoe B Tabnuue 6.1 (rpacha 11).

6.2 TpeGoBaHUSA K M3ONALUN €MKOCTHBIX TPAHCHOPMATOPOB HANpPAXEHNS

6.2.1 UcnbiTaHWA eMKOCTHLIX TPaHCHOPMAaTOPOB HaMpsHKeHUs AOSHKHbI COCTOATb M3 MCTbITaHWUiA
OTAENbHO AENUTENS HanNpPsXKEHUA U OTAENbLHO 3MEKTPOMAarHUTHOro yCTpOWCTBA TpaHcdopmMaropa.

6.2.2 Jenutenu HanpspkeHUA €MKOCTHbIX TPaHCHOPMAaTOpPOB HaNPsHKEHUA AOMKHbI BblAEPXKUBATb
UCNBITAHUS HANPSXXEHUAMMW U METOAAMU, YKa3aHHbIMU ANS KOHAEeHCATOpOB CBA3W (pasaen 10).

6.2.3 OnekTpoMarHUTHbIE YCTPOWCTBA €MKOCTHLIX TPaHCHOPMAaTOPOB HaMPsHKEHUA OOMXHbl ObITb
UCMBITAHbI UCMbITATENMbHBIMA HAMPSHXXEHUSIMU BCEX BWAOB, YCTAHOBMEHHLIMWU ANA SNEKTPOMArHUTHOrO
TpaHcdopmMaTopa HanpsXXeHUsA Ans Kknacca HanpsPKEHWUs, COOTBETCTBYIOLLErO NEpPBUYHON CTOPOHE EMKOCT-
HOTO AEenUTensi HanpsXXeHus.

McnbiTaTenbHble  HaMPSKEHUST  AMNEeKTPOMArHUTHBIX YCTPOMCTB  AOSKHbI  ObiTb  YCTAHOBIEHBI
npeanpuUATUEM-U3rOTOBUTENEM U ObiTb HE HUXKE 3HAYEHWUS, ONpeseneHHOro no Ko3MUUMEHTY AeneHus
€MKOCTHOrO AenuTens OT UCTbITaTeNbHOro HANPsXKEHUs1, ykasaHHoro B Tabnuue 6.1 (rpacel 3, 4, 9 u 11):

- ANA KNaccoB HanpshkeHus o 500 KB BKMAOYUTENBHO — MPUMEHUTENBHO K 3MEKTPOMarHUTHbIM
TpaHcopMaTopam HanpsiXKeHUs;

- AnA knacca HanpskeHus 750 kB — npuMeHUTENbHO K eMKOCTHbIM TpaHCcopMaTopam HanpsKeHUs.

6.3 VYkasaHua no MNPOBEAEHUK nNpPpUeMo-cAaTOYHbIX M MNepuoauYecKUx
MCNbITAHUA U UCNbITAaHUN y noTpebutens

6.3.1 Kaxgbin 06pasel, TpaHchopMaTopa HanpPsKEHUs! Npu BbIMYCKE C NPeAnpUATUNA-U3roTOBUTENS
A0mKeH ObITb NOABEPTHYT NPUEMO-CAATOYHBIM UCNBITAHUAM €10 U30NALMMK:

a) ucnbiTaTenbHbIM OAHOMWHYTHBIM NEPEMEHHbIM HanpsbkeHUWEM B COOTBETCTBMM C 6.2.3 — ans
BHYTPEHHEN U30NAunu;

6) NepeMeHHbIM HanpPsHXKEHUEM C U3MEPEHNEM XapaKTePUCTMK YaCTUYHbIX pa3pagoB B COOTBETCTBUM
C 6.24 — anA BHYTPEHHEN M30MnAUMKU TPaHCHOPMATOPOB HanNpPsHKEHUMA C TBEPAOM M3O0NAUMEN KraccoB
HanpsbkeHus 3 kB 1 BbILLE, @ TaKKe 3aM0NHEHHbIX XXUAKUM UK ra3o06pasHbIM AUSNEKTPUKOM C SNTEMEHTaMK
NUTOW M3onsauum knaccos HanpsbxkeHusa 110 kB u Bbiwwe.
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6.3.2 K nepuognmyeckum UCNbITAHUSIM OTHOCSTCA BCe TpebGoBaHuMs AaHHOTO paspena,
YCTAHOBMIEHHbIE AN TUMOBbLIX WCMLITAHWUIA, 3a WUCKIOYEHUEM UCTbITAHUI HANPSHXKEHUSIMU  TPO30BbIX
MMMYNbCOB.

6.3.3 MNpwu oTtcyTcTBUM Yy NOTpebUTEener UCTOYHUKA HANPSXKEHNS NOBLILEHHON 4acTOThbl UCMbITAHUE
TpaHcopmaTopa HanpshKeHUs y noTpebutenn MHAYKTUPOBAHHLIM HanNpshHkeHWeM A0MycKkaeTcs NPOBOAUTL
npu vacrote 50 'y M ANUTENbHOCTU BbIAEPXKKN 1 MUH HANPSXXEHUEM HE BbiLLe:

1,3J§ HOMMHANLHOTO HanNPsKEHUss — Ana  TpaHcdopmaTtopos OAHOMA3HOIO UCMOSTHEHUS,
npegHasHa4YeHHOro Ans paboTbl B CETAX C U30JIMPOBAHHON HENTPAnbIO;

1,3 HOMMHAMNBLHOTO HANPSXKEHUSI — B OCTaNbHbIX CRyYasX.

[na TpaHcdopMaTopOB HaMPSHKEHUA C MAarHUTONPOBOAOM U3 XOSI0AHOKaTaHOW CTanu npeanpusaTue-
U3roToBuTENb MOXET YCTAHOBUTb MEHbLLUYIO YEM 1 MUH ANUTENbHOCTb BbIAEPXKKU, HO HE MEHee 20 c. 310
OrpaHW4eHne ANUTENbHOCTU AOSMKHO ObITh YKA3aHO B CTAHAAPTE HA TPAHC(OPMATOPbl HANPSDKEHUA.

7 Tpe6oBaHUA K U3oNALUUNM TPaHCc(PoOpMaToOpPOB TOKa

7.1 Tpe6oBaHMA K U3ONALUU NPU HANPAXKEHUAX TPO3OBLIX UMNYNbLCOB

7.1.1 BHYTpPEHHAS W BHELWHAS wu30nsAUMa TpaHCcOpMaToOpoB TOKa AOIMKHA BbiAEPXUBATb
HanpsHXeHUs MONHOro rPO30BOTO UMNYNbLCA, YKa3aHHble B Tabnuue 7.1 (rpadha 3).
Ta6nuya 7.1 — cnbiTaTenbHbIE HANPSHKEHUSI TPAHCOPMATOPOB TOKA

McnbiTaTensHoe HanpspkeHne BHYTPEHHEN U BHELLHER usonsauyun, kB
Haﬂ';J;)al(:T-MH YPOBeHbz NOJSIHOro KOMﬂnl'na;{_llﬂb(;I;Horo nepeMeHHoe OAHOMUHYTHOEe
kB | wsonAuuu® | rpososoro B CYXOM COCTOSIHUM U 1
uMmnynsca y:o,q noxnem” B CYXOM COCTOSHUM noa aoxaem”
1 2 3 4 5 6
3 (a) 20 - 10 10
a 40 - 10 10
] 40 - 20 10
6 (a) 40 - 20 20
a 60 - 20 20
6 60 - 28 20
10 (a) 60 - 28 28
a 75 - 28 28
6 75 - 38 28
15 (a) 75 - 38 38
a 95 - 38 38
6 95 - 50 38
20 (a) 95 - 50 50
a 125 - 50 50
6 125 - 65 50
24 a 150 - 60 60
6 150 - 75 60
27 a 170 - 65 65
6 170 - 80 65
35 a 190 - 80 80
6 190 - 95 80
110 a 450 - 200 200
150 a 650 - 275 275
220 a 900 - 395 395
330 a 1050 850 460 -
6 1175 950 510 -
500 a 1425 1050 630 -
6 1550 1230 680 -
750 a 1950 1425 830 —
6 2100 1550 950 -

D [Ina TpaHchopMaTopoB TOKa KaTeropun pasmelleHus 1.
Ycnosus NpUMEHEHNS YPOBHER M30MALMN YKasdaHbl B 4.17.

7.1.2 WcnbiTaHsa BHYTPEHHEW u30NsaUMM TPaHC(OPMATOPOB TOKA HANPSHKEHUAMU TPO30BbLIX
UMMYNbLCOB A0MKHbI NPOBOANTLCA MMIYNBLCAMMU NMOTIOKUTENBHON U OTPULIATENBHON NOSIAPHOCTEN.
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7.2 TpeboBaHUA K M3ONALUUMN NPU HANPAXKEHUAX KOMMYTALUOHHbLIX UMNYNbCOB

7.2.1 BHewHAa u3onAuuMs TpaHcopMaTopoOB TOKA KaTeropuu pasMmeLleHusa 1 noa OOXAEM U
Kateropuit pasmewieHunsi 2, 3 U 4 B CyxOM COCTOSIHUM M BHYTPEHHSIA U30NAUMSA TpaHCopMaTopoB TOKa
JOIMKHbI BblAEPXKMBATb HANPSXKEHUS KOMMYTAaLIMOHHBIX UMMNYNbCOB, YKa3aHHble B Tabnuue 7.1 (rpada 4).

MpumeuaHue - WcnbiTaHMe BHYTPEHHENW W BHELUHEN U30NAUMM TpaHCcOpPMAaToOpoB TOKa
HanpsXKEHUAMM KOMMYTALIMOHHBLIX WMMYNbCOB AOMYCKAaeTCA MPOBOAUTL OAHOBPEMEHHO. [pu 3Ttom K
3neKkTpoobopyaOBaHMIO KaTeropum pasmelleHus 1 AOSHKHO ObiTb NpunoxkeHo no 15 umnynbcos o6Geux
MONSIPHOCTEN NPU UCTIbITAHUM NOA A0XAEM, a K SNeKTpoobopyaOBaHUIO KaTeropuin pasMmeilenns 2, 3 m 4 —
no 15 umnynbcoB 0Geux MOSISIPHOCTEN B CYXOM COCTOSIHMM. 3HAY€HWe WCMNbITATENbHOIO HanpPsHXeHUA
OOMKHO ObITb NPUHATO HAWMBOMbLUMM W3 ABYX 3HAYEHW, HOPMUPOBAHHbLIX A BHYTPEHHENW W BHELUHEW
U3071ALMKM C YYETOM NOMpPaBKK HA aTMOCHEPHBIE YCIOBUA NPU UCMLITAHUK.

7.3 TpeboBaHWA K BHYTPEHHEW M30ONALUM NPU OAHOMMUHYTHOM MNEPEMEHHOM
Hanps>XeHuwu

7.3.1 BHyTpeHHAs uU30nsauMs TpaHCOpPMAaTOPOB TOKA A0S/DKHA BblAepXWBaTb OAHOMWUHYTHOE
HanpsixeHue, ykasaHHoe B Tabnuue 7.1 (rpada 5).

7.3.2 N3onauus kaXkaow u3 BTOPUYHbIX OOMOTOK TPaHCGOPMATOPOB TOKA OTHOCUTENbLHO 3eMIU U
apyrux OOMOTOK AOMkHa BbIAEPKUBATH UCMbITAHUE MPUMOXKEHHBIM  OT  MOCTOPOHHEr0 MCTOYHMKA
OAHOMUHYTHBIM HanpsixeHneM, paBHbiM 2 KB (2,2 kKB ana knuMatudeckux ncnonHenui T u TC).

MpumevyaHue = MWenbiTaHue, npoBoAUMOe ANSA BHYTPEHHEW W3ONALMK, ABNSAETCS OAHOBPEMEHHO
UCMbITAaHWEM BHELLHEH M30MNALNN BTOPUYHEIX 0BMOTOK TpaHcopMaTopoB Toka.

TpeboBaHUA K MEXIYCEKLUMOHHO 1 MEXBUTKOBOIN M30NsLUMmM TpaHcdopmaTopos Toka — no NOCT 7746.

7.4 TpeboBaHMA K BHELWHEeW u3ONAUMM NPU OAHOMUHYTHOM MNEPEMEHHOM
Hanpsa>XeHuwu

7.4.1 BHeLWwHAA n3onaums TpaHcgopMaTopoB TOKA KaTeropun pasMeLeHus 1 4omkHa BbliAepXxuBaThb
noj AOXIEM OJHOMUHYTHOE HanpshKeHue, ykazaHHoe B Tabnuue 7.1 (rpada 6).

7.4.2 BHelHAA u3onsauMa TpaHcOpmMaTopoB TOKA KaTeropuim pasmewseHusa 2, 3 u 4 porpkHa
BblAEPXXMBaTh B CYyXOM COCTOSIHUM OAHOMUHYTHOE HanpshKeHue, ykasaHHoe B Tabnuue 7.1 (rpada 5).

7.5 TpeGoBaHUA K BHYTPEHHEW M3ONAUWW NPU NEPEeMEHHOM HaMnpsAXeHuu ¢
M3MEepPEeHNEeM UHTEHCUBHOCTUN YaCTUYHbIX pa3psanoB

McnbiTaHne AOMKHO NPOBOAUTLCS NPUNOXEHUEM HanpsbkeHusl k o6moTke BH no 4.10.2.

TpaHcdopmaTop CYMTAETCA BbIAEMKABLUMM  UCMbITAHWE, €CMUM  WHTEHCUBHOCTb  YaCTUYHbLIX

paspsaoB, W3MEpPEeHHas Mpu  Hanps>keHWW, pPaBHOM 1,1UH_p/\/§, He npeebicuna 20nKn Aana
TpaHcopmaTopoB ¢ TBepaon usonsaumern u 10 nKn ans tpaHchopmaTtopoB ¢ MacnsHOW MMM ra3oBow
nsonsumen.

7.6 YKa3aHusa nNO MNPOBEAEHUI NPUEMO-CAATOYHbLIX U NEepuognudeckux
MCNbITAHUN

7.6.1 Kaxxabii o6pasew TpaHchopMaTopa TOKa Npu BbIMYCKe C NPEAnpPUSTUS-M3TOTOBUTENA AOKEH
ObITb noABEPrHyT NpuemMo-caaTovyHbiM UCNbITAHUAM €ro N3onALUnn:

a) ncnbiTatenbHblM OAHOMMHYTHLIM NE€PEeMEHHbIM HarnpsPkeHnem B COOTBETCTBUU C 7.3 - ana
BHYTPEHHEN U30nAUnK;

0) NepeMeHHbIM HaMNpPs>KEHUEM C U3MEPEHUEM XapaKTEPUCTUK YACTUYHbIX Pa3psiAoB B COOTBETCTBUU
¢ 7.5 — Ansi BHYTPEHHEN U30nAuMmn TpaHCHOpPMaTOPOB TOKA C TBEPAON U30NALMEN KNaccoB HanpsKeHus 3
KB n Bbile, a Takke 3anOSfIHEHHbIX >XUAKUM WU ra3oobpasHbiM AWSNEKTPUKOM C SfemMeHTamu NUTOW
n3onaumm knaccos Hanpsbkenusi 110 kB u Bbiwwe.

7.6.2 K nepuoauyeckum UCMbITAHUSIM OTHOCATCA BCe TpeboBaHuA AaHHOrO pasgena,
YCTAHOBJIE€HHbIE ANA TUMNOBbIX VICﬂbITaHMVI, 38 WUCKITIOYEHUEM UCMbITAHUMN Hanps>keHUAMKU Trpo30oBbIX
MMNynbCOB.

8 TpeboBaHus K nsonsuumn BblKJllouarenem, pasbeauHuTenen,
KOpOTKO3aMblKaTernein, 3a3emMnuTenien U KOMMNJIEKCOB annaparoB

8.1 TpeboBaHWA K M3OMALMMN NPU HANPSAXKEHUAX TPO30OBbLIX UMNYNbCOB

8.1.1 Wsonaumus BolknovaTenen, pasbeauHWUTENEn, KOPOTKO3aMmblKaTenen, 3asemMnuTenei u
KOMMIEKCOB annapaToB OTHOCUTENbHO 3€MJSIM, a ANA TPEeXMoSIOCHLIX BbIKMOYATENEH C pacrnonoXeHneM
nonocos B obwem 6ake M TPEXMOSIOCHbIX annapaTtoB — MeXZy COCeAHMMW MOMNcaMu AOSMKHA
BblAEMKMBATL HaNPsHKEHMA MNOSHbLIX FPO30BbLIX MMNYNLCOB, yKasaHHble B Tabnuuax 8.1 (rpacha 3), 8.2
(rpachba 3) u 8.3 (rpacha 3). McnbiTaHuA W30ONALMM BbIKMovaTenei M pasbefuHuTenei AomkHbl ObITb
NPOBEAEHbI NPU BKMIOYEHHOM U OTKITIIOYEHHOM MOMOXEHWUAX BhIKMOYATENS.
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Tabnuua 8.1 — McnbiTaTenbHbIE HANPSAXXEHUA BbIKMOYaTENen
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NcnblTaTenbHOE HanpsXKeHne BHYTPEHHEN U BHeLUHel nsonauuu, kB

MOJTIHOro rPO30BOro

KOMMYTaLMOH-HOro
UMNynbca B CyXOM

0O4HOMUHYTHOE NepeMeHHoe

nog Aoxgem>

@— o nmnynbsca COCTOSHMUM Y o/ B CYXOM COCTOSIHWU
® = AOXAEM
L = MEXAY KOHTaKTaMu <
% S OfHOTO U TOrO Xe S )
o = ) > © X
= " Fe nontoca ¢ ypoBHeM ® E o Ve OTHOCUTENbHO
2 S | G | vsonAuMm mexay o © S8 xay semnn? n Mexay
o @ s KOHTAKTaMM 5 T £ 9 | oTHocuTenbHO KOHTaKTamu coHTaKTaMY
& 8 |33 ) €355 semnu® O HOrO 1 TOrO
2 > 2 3 NOBbI- S =5 & Xe nontoca | CAHOro noroxe
S He nosbl- | S Z z nontoca
LUEeHHBIM T o
HbIM 5
1 2 3 4 5 6 7 8 9 10
3 @ | 20 20 - - - 10 10 10
a 40 40 - — - 10 10 10
6 40 40 - - — 20 20 10
6 (a) 40 40 - - — 20 20 20
a 60 60 — — - 20 20 20
6 60 60 - - — 28 28 20
10 | (a) | 60 60 — - - 28 28 28
a 75 75 — — - 28 28 28
6 75 75 — — - 38 38 28
15 (a) 75 75 — — - 38 38 38
a 95 95 — — - 38 38 38
6 95 95 — — - 50 50 38
20 | (@ | 9 95 — — — 50 50 50
a 125 125 — — — 50 50 50
6 125 125 - - - 65 65 50
24 a 150 150 - - - 60 60 60
6 150 150 - - - 75 75 60
27 a 170 170 - - - 65 65 65
6 170 170 - - - 80 80 65
35 a 190 190 - - - 80 80 80
6 190 190 - - - 95 95 80
110 a 450 450 520 - - 230 230 200
150 a 650 650 750 - - 300 300 275
220 a 900 900 1050 - - 440 440 395
330 a 1050 1050 1255 850 950 460 575 -
6 1175 1175 1380 950 1245 560 750 -
500 a 1425 1425 1725 1050 1330 630 815 -
6 1550 1550 1850 1230 1660 760 1030 -
750 a 1950 1950 2400 1425 2000 830 1250 —
6 2100 2100 2550 1650 2250 950 1400 —

YV na TpexnoniocHbIX BbiKMYaTeneil ¢ pacrnono)XeHneM nonocoB B ofljeM Gake — Takke Mexpy COocefHUMMU
norncamu.
2 [ns BLIKMOYaTENeH TPEXMOMIOCHOrO UCTIONHEHMUS — Takke MEXAY COCEAHUMM MOMocamM.
% [Ins BbIKNtOMaTeNei KaTeropun pasMeLLeHmns 1.
Y [Ins BblkNtoYaTenei TPEXMOSOCHOro UCNONHEHNA KNaccoB Hanpsx)eHua oT 3 fo 220 kB — Takke mMexgy cocefHUMU
norcamu.
® Ycnosus NPUMEHEHUsA YpOBHEN U30NALMUKN YKasaHbl B 4.17.
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Tabnuua 8.2 — McnbiTaTenbHblE HANPSHKEHUA pasbeAUHUTENEN U KOMNMEKCOB annaparos

McnbiTaTenbHoe HanpshkeHne BHYTPEHHER M BHELWHeR nsonsauyuu, kKB

o
£ o
= 5 | MOTHOTO TPO3OBOTO |\, \\vralioHHOrO MMAYNCa OAHOMMUHYTHOE NepeMeHHoe
g 5 uMnynbca e
(0]
3 § COCTOSTHUM U B CyxoMm B CYXOM COCTOSIHIN nog Aoxaem?
= = | otHocu- | mexay | nop poxgem? | SocTORHMM
g I | TenbHO | KoHTaK- Mexay
3 2 | semnn” | Tamu | oTHOCU-TEMbHO|  Mexay | OTHOCU-TENLHO | KOHTAKTaMW | OTHOCH-TENTBHO
5 < 3eMnu KOHTaKTamu 3emMmnu pasbeAnHN- semnn”
Teneil
1 2 3 4 5 6 7 8 9
3 | (a) 20 23 _ _ 10 12 70
a 40 46 — — 10 12 10
6 40 46 — — 20 23 10
5 | (a 40 46 _ _ 20 23 20
a 60 70 — — 20 23 20
6 60 70 — — 28 32 20
0 | (a) 60 70 _ _ 28 32 28
a 75 85 - - 28 32 28
6 75 85 — — 38 45 28
15 | (a) 75 85 _ _ 38 45 38
a a5 110 — — 38 45 38
6 a5 110 — — 50 60 38
20 | (a) 95 110 _ _ 50 60 50
a 125 145 - - 50 60 50
6 125 145 — — 65 75 50
04 a 150 165 — — 60 70 60
(] 150 165 — — 75 90 60
27 a 170 190 — — 65 80 65
6 170 190 — — 80 95 65
35 a 100 220 — - 80 95 80
6 190 220 - - a5 120 80
110 a 450 570 — — 230 230 200
150 a 650 790 — — 300 315 275
220 a 900 1100 — — 440 460 395
330 a 1050 1255 850 950 460 575 —
6 1175 1450 950 1245 560 750 -
500 a 1425 1725 1050 1330 630 815 -
6 1550 1850 1230 1660 760 1030 -
750 a 1950 2250 1425 1675 830 950 -
6 2100 2400 1550 1800 950 1100 -
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" [INsi pasbednHUTenel TpexXnoniocHoro UCMOMHEHNS — Taloke MeXy COCeiHUMU NOoMncamu.
) Mop AOXAEM — ANA pasbeAvHUTENel KaTeropun pasMeLLeHms 1.
% Yenosus NPUMEHEHUA YPOBHENR N3onsaLun yKkasaHel B 4.17.
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Ta6nuuya 8.3 — NcnbiTaTenbHble HANPSHKEHUS KOPOTKO3aMbIKaTenen n saseMnuTenei

McnbiTaTenbHoe HanpsikeHWe BHYTPEHHEN M BHeLUHelh nsonauuu, kKB
g 2% HOMHOM 0JIHOMUHYTHOE NepeMeHHoe .
8 & 5= rP030BOro KOMMYTaLMOHHOro umnynbsca B CYXOM COCTOSIHUU nog Loxaem
g E Q| o B CYXOM COCTOSIHWUM U Nog
2 = g— § vMryneca aoxpem 4 OTHOCUTENBHO
S a OTHOCUTENBHO OTHOCHTENLHO 3EMMH OTHOCUTESBHO 3eMInK 3eMAU
3emnu
1 2 3 4 5 6
(a) 20 - 10 10
a 40 - 10 10
6 40 - 20 10
6 (a) 40 - 20 20
a 60 - 20 20
6 60 - 28 20
10 (a) 60 - 28 28
a 75 - 28 28
6 75 - 38 28
15 (a) 75 - 38 38
a 95 - 38 38
6 95 - 50 38
20 (a) 95 - 50 50
a 125 - 50 50
6 125 - 65 50
24 a 150 - 60 60
6 150 - 75 60
27 a 170 - 65 65
6 170 - 80 65
35 a 190 - 80 80
6 190 - 95 80
110 a 450 - 230 200
150 a 650 - 300 275
220 a 900 - 440 395
330 a 1050 850 460 -
6 1175 950 560 -
500 a 1425 1050 630 -
6 1550 1230 760 -
750 a 1950 1425 830 -
6 2100 1550 950 -
" YcnoBms NPUMEHeHNs YPOBHeN U30NALMUM yKasaHbl B 4.17.

8.1.2 N30onsauma BbIKNOYaTENen Mexay KOHTakTamu OAHOr0 W TOrO XKe Mosoca NpuU OTKAOYEHHOM
MONOXEHWM BbIKMIOYATENSA AOMKHA BbIAEPXKUBATEL HANPSKEHMSA MOSHbIX IPO30BbIX MMMNYbCOB, YKa3aHHbIE:

a) Ans BbIKMOYaTenel KrnaccoB HanpsbkeHus ot 3 ao 35 kB — B Tabnuue 8.1 (rpadpa 4);

0) Ana BbIKNoYaTenen knaccos HanpskeHusa ot 110 4o 220 kB 6e3 NOBbLILLEHHOIO YPOBHA U30NALUK
Mexay KoHTakTamu — B Tabnuue 8.1 (rpadpa 4), ¢ NOBbILLEHHBIM YPOBHEM U30MALUUN MEXOY KOHTAKTaMn — B
Tabnuue 8.1 (rpada 5);

B) AN BbIKNOYAaTENe Knaccos HanpsbxkeHus ot 330 ao 750 kB — B Tabnmue 8.1 (rpadha 5).

8.1.3 N3onsauma mexay KOHTakTamMu O4HOro M TOro e Monca pasbeanHUTENen nNpu OTKMIOYEHHOM
MOMOXXEHUU pa3beaNHUTENS JOIDKHA BbIAEMKUBATE HAMNPSXKEHUA MOSMHbIX FPO30BbIX UMMNYIBLCOB, YKa3aHHbIEe
B Tabnuue 8.2 (rpaca 4).

MpumevaHue — MNpu UCMbITAHUU BHELUHENH WM3ONALMKM MEXAY KOHTAKTaMW OAHOr0 U TOr0 e
nosnca pasbeauHUTENen oNyckaeTca BMecTo 15-ygapHoro mMetoga NPUMEHSTb CTYMNeHYaTblili METOA UMK
MeTod «BBepx-BHM3». [Npu 9TOM BblAepXuBaemMoe C BEpPOATHOCTbIO 90% HanpsKeHue AOMKHO ObiTb He
MEHbLLE COOTBETCTBYIOLLETO UCMbITATENIEHOrO HANPSDKEHMUS.

8.1.4 Mpu ncnbITaHUM U3ONALMU MEXAy KOHTaKTaMu BbIKMKOYaTenen u pasbeanHutenein no 8.1.2 u
8.1.3 HanpsikeHue Ha OAHOM W3 KOHTaKTOB AOJDKHO ObiTb HE MEHEee WCMbITaTeNbHOIo HanpshKeHUs
OTHOCUTENbHO 3eMnu, ykaszaHHoro B 8.1.1. MNpu 3TOM APYron KOHTaKT MOXeET OblTb 3a3eMneH UNu K Hemy
MOXeT ObiTb NPUMOXKEHO MOCTOAHHOE HamnpsdKEHWe, WU  HanpshKeHMe KOMMYTALMOHHOTO WUMMNynbca
NPOTUBOMNOMOXXHON NONSIPHOCTU, UNN NEPEMEHHOe HanpshkeHne Takum o6pas3om, 4YToObl NPU UCMBITAHUU K
M30NALUU MeXy KOHTaKkTaMu Obino NPUNOXEHO HOPMUPOBAHHOE UCTILITATENIBHOE HanpsHKeHUe.,
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WcnbiTaHne AOMKHO NPOBOAWUTLCA ABaXAbl NPU MOOYEPEAHOM MPUINOXEHUN HAMNPSXKEHUA K O4HOMY
U3 KOHTAKTOB U 3a3€MMAEeHUU Unu COOBLLEHNM MEHbLUEro NoTeHumana ApyroMy KOHTakTy. Mpu 0gMHAKOBbIX
pasMepax u PopMe KOHTaKTOB (MMM SKPAHOB 3TUX KOHTAKTOB MPWU MX HAnNuuuu) B NPOMEXYTKE Mexay
KOHTaKTaMu BbIKNIOYaTENS UMW pa3beauHUTENns [AONYyCKaeTcs NPOBOAMTbL WCMbITAHWE OAWMH pa3 npu
MPUIOXEHUU HAMPSHKEHNUSA K OAHOMY M3 KOHTaKTOB.

Mpu ncnbiTaHUM U3ONALMKU MEXAY KOHTaKTaMu BblKNioYaTenen u pasbeAuHUTENEen NPUIoKEHUeMm
HanpsHkeHWs K OAHOMY W3 KOHTakTOB C 3a3eMSIeHMEM [PYroro KOHTakTa AOMyCcKaeTcs AOMONHUTENbHO
U30nupoBaTh OCHOBaHWe annapata. Mpyu 3TOM HanpskeHUe MeXAy OCHOBaHWEM W KOHTAKTOM JOMKHO ObITh
HE HWXE HOPMUPOBAHHOIO UCMbLITATENBHOrO HANPSXKEHUSI OTHOCUTESbHO 3eMIU.

8.1.5 MVcnbitaHns  wu3onAuumM  BbIKNOYaTenen,  pasbeAUHUTENEN,  KOPOTKO3amblKaTenen,
3aseMnuTenein U KOMMMEKCOB annapatoB HanpPsHXKEHUSIMU FPO30BbIX UMMYSbCOB AOJKHbI ObITh NPOBEAEHLI
UMMYNbCaMW KaK MOMOXUTENbHOW, Tak U OTPULATENbHON MNOMSAPHOCTU.

8.1.6 WcnblTaHna pasbegUHUTENEN, KOpOTKO3aMblKaTenen u 3asemMnutene UCnbITaTenbHbIMU
HanpPsHKEHUAMU  TPO3OBLIX WUMMNYNbLCOB MO METOoAYy, YKa3aHHOMY AN BHELHeW W3onsauuu, SIBNseTcs
OAHOBPEMEHHO UCMbITAHNEM 3MEKTPUYECKON MPOYHOCTU UX BHYTPEHHEN N30Nsauuun.

8.2 TpeboBaHUA K U3ONALUUM NPU HANPSAXKEHUAX KOMMYTALUOHHbLIX UMNYNbCOB

8.2.1 BHewWwHAa M30nauUMs OTHOCUMTENBHO 3EMSM annapaToB KaTeropuu pasmeweHus 1 nog goxaem
W kateropum pasmeweHns 2, 3 M 4 B CyXOM COCTOSAHWM [JOIDKHA BblIAEPXKMBATL HaNpPsOKEHUSA
KOMMYTaLMOHHbIX UMNYNbCOB, YKa3aHHble B Tabnuuax 8.1 (rpada 6), 8.2 (rpada 5) u 8.3 (rpada 4).

8.2.2 BHyYTPEHHAS uU30MAUMA BbIKMOYATENEN OTHOCUTENBLHO 3EMNU  AO0SDKHA  BblAEPXUBaTb
Hanps>KeHUss KOMMYTaUUOHHbLIX UMNYSbCOB, YKka3aHHble B Tabnuue 8.1 (rpada 6).

MpumeyaHne — NcnbiTaHne BHYTPEHHEW U BHELLUHEN U30NALMM BbIKMOYATENEN HaNpPsHKEHUSMU
KOMMYTaLMOHHbIX UMMYNbCOB A0ONYCKaeTCs NPOBOAUTL OAHOBPEMEHHO. Mpu 3TOM K 9nekTpoobopyaoBaHuio
Kareropuy pasmeLleHns 1 4omkHO BbiTb NPUIIOXKEHO No 15 MMNynbCcoB 06enx NONSAPHOCTEN NPU UCNbITAHUMU
noa AOXAEM, a K 3nekTpoobopyaoBaHMIo kateropuin pasmellenuns 2, 3 mu 4 — no 15 umnynbcoB obeux
NONSAPHOCTEN B CYXOM COCTOSIHUM. 3HAYEHME WCMLITATENLHOrO HAMPSHKEHUS [OJDKHO ObITb NPUHATO
HanbonbLWMM M3 ABYX 3HAYEHUW, HOPMUPOBAHHLIX AN BHYTPEHHEW W BHELUHEW n30onauuM € y4yeToMm
nonpaeku Ha aTMOCMEPHbLIE YCMOBUA NPU UCTbITAHUMN.

8.2.3 Usonsauusa Mexagy KOHTakTamu OAHOr0 M TOr0 e MOosoca MNpu OTKMIOYEHHOM MONOXEHUU
BbIKMIOYaTENENn M pasbeauHUTENEN [AOIDKHA BbIAEPXKMBATb HAMPSHKEHUS KOMMYTALMOHHLIX MMMYIbCOB,
yKasaHHble B Tabnuuyax 8.1 (rpadha 7) n 8.2 (rpadcha 6).

Mpwu ncnbiTaHuM NO AaHHOMY NYHKTY AOMMKHbI cobniogarsca Tpebosanus 8.1.4.

8.2.4 WcnbiTaHne pasbeAuMHUTENEN, KOpPOTKO3aMblKaTenem u 3aseMnutener UCnbITaTenbHbIMU
HanNPsHKEHUAMU KOMMYTaLMOHHBIX UMNYNbCOB MO METOAY, YKa3aHHOMY AN BHELUHEeW U3onauuu, ABnAeTca
OAHOBPEMEHHO UCMbITAHUEM UX BHYTPEHHEN U30NALMK.

8.3 TpeboBaHWA K BHYTPEHHEN WM3ONAUUU NPU OAHOMUHYTHOM MNEPEMEHHOM
Hanps>XeHuwu

8.3.1 BHyTpeHHAs wu30nauMsa  BbIKNOYATENEn, pasbeauHuTenen, KOpOoTKO3aMmblkaTenew,
3azeMnuTenen M KOMMNMEKCOB annapaToB OTHOCUTENbHO 3eMnu, a Anf annapartoB TPEXMOSCHOro
WCMNOSTHEHMA KNAacCcoB HanpsXeHua ot 3 Ao 220 kB — mexay coceaHuMu nomncamu, AOMKHA BblAepXuBaTb
O4HOMMUHYTHOE HanpsbkeHue, ykasaHHoe B Tabnuuyax 8.1 (rpada 8), 8.2 (rpadha 7) n 8.3 (rpada 5).

McnbiTaHma um3onaumu  BbIKNKOYATENEN W pa3beaUHUTENENW [OIKHbI ObiTb MNPOBEAEHbI Mpu
BKJIIOYEHHOM W OTKMIOYEHHOM MONOXEeHUW annapatos. Mpu ucnbITaHUU U30NALUUM OTHOCUTENBHO 3EMMAW B
OTKIMIOYEHHOM MOMOXEHMU annapara HanpsbkeHue A0IMKHO NnoaaBaThes Ha 06a ero BeiBOAA.

TunNoBOE UCMBITAHUE U3ONALMM BLIKMIOYATENEN U Pa3beAUHUTENEN JOIHKHO ObITb MPOBEAEHO Tak,
yTO0bOblI OblNIa NpoBepeHa CNOCOBHOCTb M30NALMM BbIAEPXMBaTb MCNbLITATENLHOE HanpskeHue B NO6OM
NPOMEXYTOUHOM MONOXKEHUM TOKOBEAYLUMX YacTell annapaTa, B KOTOPOM OHU MOTYT HaxoAuTbCS BO Bpemsl
BKIMIOYEHUA UMK OTKMOYEHUA. [pyu 3TOM UCMbITAHUM TOKOMOABOASLLUME YACTU OAHOr0 U TOrO e Montca
annaparta AOMKHbl ObITb 3NEKTPUYECKU COEAMHEHBI MeXay CODON.

8.3.2 BHYTpPEHHAS M30MAUMA BbIKNOYATENENW MeXAYy KOHTakTaMu O4HOro M TOro >Xe nosca npu
OTKIMIOYEHHOM MOMOXEHUN BbIKIIOYATENA JOSDKHA BblAEPXMBATb OAHOMUHYTHOE HAaMpPsKEHUE, yKasaHHOE B
Tabnuue 8.1 (rpadha 9).

Mpy McnbITaHMKM M30NAUMK MEXAY KOHTaKTaMu BbIKMOYATENEN KNnaccoB HanpsXXeHua ot 3 ao 220 kB
UCMbITAaTENbHOE HaNPsHKEHWE AOMKHO ObITb MPUMNOXEHO K OAHOMY M3 KOHTAKTOB MPWU 3a3eMMeHUn ApPYroro.
Mpu 9TOM OCHOBaHWE annapara [JAOMyCKaeTca AOMONMHUTENLHO M30MMPOBATb, A HaMPsHKEHUE Mexay
OCHOBAHWEM W KOHTAKTOM [JOIDKHO ObITb HE HUWXE HOPMMPOBAHHOIO WCMLITATENBLHOIO HaNpsXKeHus
OTHOCUTENbHO 3EMIU.
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Mpu ucnbiTaHUM BbIKMOMaTENen KnaccoB HanpseHua 330 — 750 kB k BbiBOgaM AOMKHbI ObITb
NPUNOXEHbl ABa HaMNpPsPKEHMs, Haxoasawmecs B npotusodhase. Mpu 9ToM Bonbluas YacTb HanpsHKeHUs Ha
OJHOM BbIBOAE AOJMKHA ObITb HE MEHEE UCNLITATENbHOrO HaNPSXXEHUA OTHOCUTESNBHO 3eMNN, YKa3aHHOro B
Tabnuue 8.1 (rpadha 8). JonyckaeTcsi BMECTO MEHbLUEN YaCTW NEPEMEHHOTO HANPSHKEHUA NPUKIaabIBaTh KO
BTOPOMY BbIBOAY MOCTOSSHHOE HarpsikeHne, paBHOE aMnAUTYAHOMY 3HA4YEHUIO COOTBETCTBYIOLLErO
MEHbLLEro NePEMEHHOI0 HaNPsHXEHUS.

Tunosoe U NEepUOAUYECKOe UCMbITAHUS AOIDKHbI NPOBOAUTLCH [ABaxdbl MpPU MNO0YEpPEeaHOM
NPUNOXXEHUU HANPSKEHUSA K OAHOMY U3 BbIBOAOB W 3a3€MNEHUU APYroro BbiBOAA WK MPUMOXEHUU K HEMY
MEeHbLUEro HanpsbkeHus. Npu oAMHAKOBLIX pasMepax U PopMe KOHTaKTOB (UNM 3KPaHOB 3TUX KOHTAKTOB Npu
UX Hanuyuuu) B MPOMEXYTKE MEXAY KOHTaKTamu AONyCKaeTCs MPOBOAWTL WUCMbITAHME OAUH pa3 npu
NPUMOXEHWUW HAMPSHKEHNA K OQHOMY U3 BbIBOJOB.

8.4 TpeboBaHua K BHEWHEN U3ONAUUU NPU OAHOMUHYTHOM MNEPEMEHHOM
HanpsXeHun

8.4.1 BHewWwHAs n3onauua BelkovaTene, pasbeAnHUTENen, KOpoTKo3ambIkaTenei, sasemnurenen
M KOMMMEKCOB annapaToB OTHOCWUTEMNbHO 3eMnK, a ANA annapatoB TPEXMNONIOCHOINO0 WUCMOMHEHUS KNaccoB
HanpsbkeHus oT 3 oo 220 kB — mexay CoCeaHMMM MOMcamMu AOSMKHA BblAEPXKUBATb B CYXOM COCTOSIHUU
UCMbITAHWE OAHOMUHYTHbLIM Hanps>keHueM, ykasaHnHbiM B Tabnuuax 8.1 (rpada 10), 8.2 (rpacha 9) n 8.3
(rpadcha 7).

Mpu ncnbiTaHUM JOMKHBI cOOnaaTees TpebosaHus 8.3.1.

8.4.2 Bo3ayLUHbI NPOMEXYTOK MEXOY KOHTaKTOM MOMoca pasbeAUHUTENS U €0 3a3eMNSIIOLLIMM HOXOM,
ANEKTPUYECKN COEAUHEHHBIM C APYrUM, NOANEXALLMM 3a3€MIEHUIO KOHTaKTOM MOMIOCa, A0IDKEH BbiAEepPXUBATL B
CYXOM COCTOSIHMM HanpsbkeHne He meHee 80 % OT ykasaHHoro B 8.4.1 npu Ni0OOM NOMOXKEHUU, B KOTOPOM MOXET
HaxoauTLCA HOX B MPOLIECCe 3a3eMMEeHUst UNKU passdemMrneHusi. UcnbiTaHue B NPOMEXYTOUHBIX MOSMOXKEHUAX
MOXHO HE NpPOBOAWTE B Criydae, €Cnu KOHCTPYKUMS annapaTta TakoBa, YTO MPOYHOCTb W3ONALMM B 3TUX
MOSNIOKEHUSAX HE MOXET ObiTb HWXKE MPOYHOCTU BO BKMIOYEHHOM WM B  OTKMIOYEHHOM MOMOXEHUSIX
3a3eMnAI0LLEro HoXa.

8.4.3 BHewHss u3onauus Mexay KOHTakTaMuM OQHOrO M TOTO e MOoMica BblKNoYaTenem u
pasbeduHUTENei npu OTKIMIOYEHHOM MOSIOKEHUW annapaTta AO0SPKHA BblAepiuBaTb B CyXOM COCTOSHUM
ucnbiTaHMe OAHOMUHYTHbIM HaNPsPKEHWEM, yKka3aHHbIM B Tabnuuax 8.1 (rpacha 9) u 8.2 (rpadpa 8).

Mpu ucnbiTaHuM A40MKHLI COOMIOAaTLCA TPeboBaHUS:

ANS BbIKoYaTenen knaccos HanpspkeHus 3 — 220 kB — ykasaHHble B 8.3.2 aAng BbiKrnoyarTenen aTux
Kraccos;

Ana BblkoyaTenen knaccos Hanpspkenus 330 — 750 kB v AnA pasbeauHuTEnein — ykasaHHble B 8.3.2
AN BbikMoyarenei knaccos HanpsxeHus 330 — 750 kB.

8.4.4 BHewwHaa u3onauma BblkIloyaTernen, pasbeguHUTENEeNn, KopoTKo3amblkaTenen U 3asemnurenen
Kateropum pasmeLyeHuss 1 OTHOCUTENbHO 3eMiu, a ANl annapaTtoB TPEXMOSIOCHOTO MCMOSIHEHUS Kateropum
pa3smeLyenus 1 — mexay coceaHUMM Noncamm AOSDKHA BblAEPXMBATL NOA A0XKAEM UCTbITAHUE OAHOMUHYTHBIM
HanpsbkeHueM, ykasaHHbIM B Tabnuuax 8.1 (rpada 10), 8.2 (rpacha 9) u 8.3 (rpada 6).

TpeboBaHWe AAHHOrO NYHKTA HE OTHOCUTCA K BHELUHEW M30MALMM MeXay MOMiocamMu, dnekTpudeckas
NPOYHOCTL KOTOPOW ONPeAEnsieTCA BO3AYLUHbIM NPOMEXYTKOM.

8.4.5 BHeLLHAA U30nAUMA MeXay KOHTakTamMu OAHOro M TOro >Ke MOoriioca BbIKMOYaTenen kareropuu
pasmeLyeHusi 1 B OTKIIIOYEHHOM MOSIOKEHMM BLIKIIOYATENS AOIDKHA BbIAEPKUBATL NOA AMKAEM UCMbITaHME
OAHOMMHYTHbIM HanpsbkeHUeMm, ykazaHHbiM B Tabmmue 8.1 (rpadha 10).

Mpu ucnbiTaHun AOMKHLI cobntogaTbea Tpebosanus 8.3.2.

8.5 YkasaHusa no nposefeHuto NpMeMO-CAATOYHbIX U NEPUOANYECKUX UCTILITAHUIA

8.5.1 Kaxxabiin obpaseL; paccmaTpMBaeMbiX BUAOB INEKTPOODOPYAOBaHUSA NPU BbINYCKE C NpeanpusTus-
M3rOTOBUTENS JOIDKEH ObITb NOABEPrHYT NPUEMO-CAATOUHbIM UCTILITAHUAM €0 M3O0JISILMK:

a) uCMbITatenbHbIM OAHOMMHYTHLIM TMEpPEMEHHbIM HamnpsbkeHueM B cooTBeTcTBMM € 8.3 — AanA
BHYTPEHHEN M30naLuum;

6) wucnbiTaTenbHbIM OAHOMMHYTHLIM MEPEMEHHLIM HAanpsbkeHUWem B COOTBETCTBUM C 4.14 — anA
M305sALMK Lienen ynpaBrieHusl U BCMoMoraTesbHbIX Lenen.

NpumeyaHuda

1 Eﬂﬂ rasoHanosiHeHHbIX BbIKMoYaTenei JonyckaeTcs He NPOBOAUTL NPUEMO-CAATOMHOE UCTIbITaHWe U3oNALMK
MeXAy KOHTakTaMu OAHOro M TOro e Mortoca NpunoxeHuem HanpspkeHuss no 8.5.1 (a) k nonHocTblo cobpaHHOMY
BbIKMIOYATENo WKW, MPU MO3NIEMEHTHOM WCMbITaHUW, K MoaynaM (paspbiBaM), a OrpaHW4MBaTBCA WUCMLITAHUMEM
OfAHOMWHYTHBEIM MEepeMEHHbIM HanpshkeHUeM OTAENbHbIX W3ONMUPYIOLLMX YacTeil Moayneil (paspbiBoB) M NpoBEPKOW
COOTBETCTBUSA YepTexaM U3ONALMOHHBLIX PAacCTOSHUA MeXAY pa3oMKHYTHIMWM KOHTaKTaMu KaXzgoro moayns (paspbiBa),
ecnn paHee nNpoBefeHHbLIMU UCCNEAOoBaHUAMU U MEPUOANYECKUMU UCTBbITaHUAMU Moaynew ( paspbliBOB) TOW Xe
KOHCTPYKLMW OKa3aHo, YTO NpU TakoM MeTOoAe KOHTPONA U30NSALIMKM BCe NpOBEpeHHbIe MoAYNu ( paspbiBbl)
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BblAEPXKMBAKT UchbiTaHua no 8.5.1 (a). MNepedveHb noanexawiux WUCMbITAHWUIO OTAEMbHbLIX WU3OMUPYHOWUX YacTei
Mogyneil (paspbiBOB), a Takke Moanexalyux NpoBepKe W3OMSLMOHHBLIX PaCCTOAHUA fJorxeH ObiTb YCTAHOBMEH B
CTaHAapTax Ha BblKntoYaTenm KOHKPETHbIX TUMOB.

2 |l:|,OI'IyCKaeTCF| He NpoBOAUTbL NPUEMO-CAATOYHbIE UCMbITAHUA N30NALUNN MeXOy KOHTaKTaMW O4HOro U TOro e
nontoca KOMMYTaUMOHHBIX annapaTtoB (A4MS ra3oHanofiHeHHbIX BhIKMYaTene ¢ y4eToM npumedaHus 1) u mexay
TOoKOBeAYLLUMMW YacTAMU COCeAHUX MNOJMCOB annapaTtoB, €Cnu 3neKTpuyecKkad MNpoYHOCTb YKa3aHHOU usonAauunn
onpegendeTcA Bo3gyLWHBIMU UMK MacnAHbBIMU NPOMEXYTKaMn U I'IpOBepKOVI YCTaHOBJTEHO coOTBETCTBUE U3ONALUNOHHBIX
paccTosiHUN YepTexam.

8.5.2 K nepuoauyYeckMM UCMbITAHWAM OTHOCATCA BCe TpeboBaHMa [JaHHOTO pasgena,
YCTaHOBMEHHbIE AN TUNOBbLIX UCMBITAHWIA, 38 UCKIMIOYEHUEM UCTIbITAHWIA:

- U30N4UMKN annapaToB HaNPSXKEHUSIMU rPO30BbIX UMMYSbCOB;

- BHELUHEN U30MnsALUMM Mexay KOHTakTaMu O4HOT0 M TOro XKe Noftoca pasbeanHuTenen.

9 TpeboBaHusA K U3onsUMU NpeaoxXpaHuTenen

9.1 TpeboBaHUa K U30NALUUN NPU HANPAXKEHUAX TPO3OBLIX UMNYNbCOB

9.1.1 BHewHas usongauus npegoxpaHutenen (npegoxpaHuTenb C NaTpoOHOM C HeneperopesLuen
NnaBKOW BCTABKOMW) OTHOCMTENbLHO 3eMIM, a AN NpeaoxpaHuTenei TPEXnontoCHOrO UCMOMHEHUA — MeXay
COCEeAHMMU MOMCaMN AO0IMKHA BbiAEPXUBATb HaNPSHKEHUSA MONHbLIX MPO30BbIX UMMYNbCOB, YKasdaHHbie B
Tabnuue 9.1 (rpada 3).

Tabnuuya 9.1 — cnbiTatenbHble HANPSPKEHUS NPEAOXPAHUTENEN

- McnbiTaTensHoe HanpskeHWe BHYTPEHHEN Y BHELUHEN U30NSLNK, KB
S MOMHOrO rPO30BOrO UMMYrbCa OAHOMUHYTHO® MIEpEMEHHoe 7
@ g B CYXOM COCTOSIHWU noA AOKAEM
Sz | 8
2 § 4 OTHOCUTEEHO Mexay orHocK- Mexay OTHOCUTENBHO Mexay
& 0 aemnn? koHTakTamu® | TNEHY KoHTakTamun>> 3emnu? koHTakTamu®
ol Q )
g g 3emnu
g >
1 2 3 4 5 6 7 8
3 (a) 20 23 10 12 10 12
a 40 46 10 12 10 12
6 40 46 20 23 10 12
6 (a) 40 46 20 23 20 23
a 60 70 20 23 20 23
6 60 70 28 32 20 23
10 (a) 60 70 28 32 28 32
a 75 85 28 32 28 32
6 75 85 38 45 28 32
B | (a3 75 85 38 45 38 45
a 95 110 38 45 38 45
6 95 110 50 60 38 45
20 (a) 95 110 50 60 50 60
a 125 145 50 60 50 60
6 125 145 65 75 50 60
24 a 150 165 60 70 60 70
6 150 165 75 90 60 70
27 a 170 190 65 85 65 75
6 170 190 80 95 65 75
35 a 190 220 80 95 80 95
6 190 220 95 120 80 95
110 a 450 570 230 230 200 230
150 a 650 790 300 315 275 315
220 a 900 1100 440 460 395 460

;; Ycnosusi NpUMeHeHNs YPOBHER U30MALMM yKasaHbl B 4.17.

[ns annapaToB TPEXMONOCHOrO UCMIONHEHNUS — TaKkXKe MeXAy COCEeAHUMMU NOMCcCaMu.
9 Mexay KOHTaKTaM1 OfHOro W TOro Xe norkoca npefoxpaHuTeneit Npu BLIHYTOM NaTpoHe.

Ans annapaToB TPEXNOMOCHOrO WCMOSHEHUS KnaccoB HarnpsxeHus oT 3 fo 220 KB — Takke Mexay cocefHUMU
riontocamu.

[ns annapaTtoB KaTeropuu pasMmeLyeHus 1.

Mexay KoHTakTamMu OfHOro W TOro Xe Mortca npefoxXpaHWTeneid ¢ naTpoHoM, HO Ge3 nnaBKoW BCTaBKU MeXZy
3aNeKTpoaamu.
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9.1.2 BHewHas u3onauua npefoxXpaHUTENEN MeXQy KOHTakTamu OZHOr0 M TOro Xe nonwca
npeaoxpaHnutTena npu BbIHYTOM NaTpoHe AOJKHA BblAEPXKXUBATL HAMPAXEHUA NOJIHbIX rPO30BbIX UMMNYJILCOB,
ykasaHHble B Tabnuue 9.1 (rpada 4).

MpumeyaHue — MNpu UCMbITAHUM BHELUHENH U30NAUMU NpeoXPaHUTenen npu BbIHYTOM NaTpoHe
aonyckaetcsa BMecTo 15-yaapHoro Metoaa npMMeHsATb CTyNeHYaTbli MeToA UNu MeTof «BBEpPX-BHU3Y. [pu
3TOM BbIAEPXXUBAEMOE C BEPOATHOCTLIO 90% HanpseHue AO0MKHO ObiTb HE MEHbLUe COOTBETCTBYIOLLErO
UCMbITATENbHOrO HaNPSKEHUA.

9.1.3 WcnbiTaHne npeaoxpaHuTenen MCMbITaTeNbHbIMU HAMNPSHKEHUSIMU TPO30BbLIX MMMNYMbLCOB MO
MEeToAy, YKasaHHOMY Ans BHELUHEN W30NAuUMKM, ABNAETCA OAHOBPEMEHHO WCMbITAHUEM INEKTPUYECKOWN
MNPOYHOCTU UX BHYTPEHHEN U30NALMN.

9.2 TpeboBaHUA K M30NALMN NPU OAHOMUHYTHOM MEPEMEHHOM HaANpPAXEHUN

9.2.1 BHYTPEHHAS U3onaAuus npegoxpaHutenen (NnpeaoxpaHUTenb C NAaTPOHOM C HENEperopesLUei
NraBKOW BCTABKOM) OTHOCUTENbHO 3eMnn, a Ang npefoxXpaHUTeNein TPeXnontOCHONO0 UCMOSNTHEHUA — MEeXAy
COCEHUMU MOMNICaMU AOIDKHA BbIAEPKUBATbL OJHOMUHYTHOE HanpshkeHue, ykasaHHoe B Tabnuue 9.1
(rpadha 5).

9.2.2 BHeLWHAA n3onauusa npeaoxpaHuTenen OTHOCUTENbLHO 3eEMNU AO0MKHA BblAEPXKMBaTb B CYyXOM
COCTOSIHMM, a Ana npejoxpaHuTenei kateropum pasMelleHus 1 — Taike nog AOKAEM OAHOMWMHYTHbIE
HanpsKeHUs, ykaszaHHole B Tabnuue 9.1 (rpadbl 5 1 7).

9.2.3 BHewHss wu3onAuua npegoxpaHuTenen Mexay KOHTakTamMu OAHOr0 M TOro >ke mnomwca
npeaoxpaHuTens npuW BbIHYTOM NaTPOHE AOMKHA BblAepXuBaTb B CYXOM COCTOSIHUM OAHOMMWHYTHOE
HanpsbkeHue, ykasaHHoe B Tabnuue 9.1 (rpadha 6), a mM3onAuMa Meagy KOHTakTamu OAHOI0 U TOro e
nonoca NpeaoxXpaHuTens ¢ NaTpoHOM, HO 6€3 NNaBKON BCTaBKU MeXAY MEeKTPoAaMu B CyXOM COCTOSTHUU U
noa AoXaem — ykasaHHble B Tabnmue 9.1 (rpadbl 6 n 8).

9.2.4 BHewHAs u30naUus Mexay CcocefHMMKM MonicaMn MpefoxXpaHuTenen TpPexXnontCHOro
WCNOSIHEHMSA KNaccoB HanpshkeHus ot 3 4o 35 kB gomkHa BblaepxuBaTb B CyXOM COCTOSIHUM OAHOMWHYTHOE
HanpskeHue, ykazaHHoe B Tabnuue 9.1 (rpadpa 5).

9.2.5 BHewHAs wu3onsauus Mexay cocefHMMKM MOoncaMu MNpefoxXpaHUTENen TPEXMNOSCHOro
WCMONHEHUs KaTeropuu pasmeLleHua 1 AormkHa BblAepXuBaTh Mo4 AOXAeM OAHOMWHYTHOE HanpsiKeHue,
ykasaHHoe B Tabnuue 9.1 (rpada 7).

9.3 VYkaszaHua nNo nNpoOBEeAEHUI NpPUEeMO-CAAaTOYHbLIX U MNEepuoauvdecKux
McnblTaHUM

9.3.1 Kaxablii obpasel npeaoxpaHuTenst Npu BbiNycke ¢ NPeAnpPUATUA-U3roTOBUTENSA AOIDKEH ObITh
NMOABEPTHYT MPUEMO-CAATOYHbIM WCMbLITAHUAM BHYTPEHHEN W30NSALUUU UCMbITATENbHBIM OAHOMUHYTHBLIM
nepeMeHHbIM Hanpa>KeHMeM B COOTBETCTBUM € 9.2.1.

9.3.2 K nepuoaMyeckum MCMbITaHUAM OTHOCATCS BCe TpeboBaHMA [aHHOrO pasgena,
YCTAHOBMEHHbIE ANS TUMOBbLIX MCMNbITAHWIA, 3@ WCKIMIOYEHWEM WCMbITAHUA BHELUHEN W30MAuUK Mexay
KOHTaKkTaMu O4HOTO W TOro e Nomnca NpeaoxpaHuTenen Npu BbIHYTOM NaTpoHe.

10 TpeboBaHMA K N30NALUUMN KOHAEHCATOPOB cBA3N

10.1 BHYTPEHHAA N BHELUHAA W30NSAUMSA KOHAEHCATOPOBR CBA3M AOMMKHA BblAepXMBaTb HaNpsHXeHus
MOJHbIX rPO30BbIX UMMNYNbLCOB, YKa3aHHble B Tabnuue 10.1 (rpada 3).

McnbiTaHUa BHYTPEHHEN M30MAUMWU KOHAEHCATOPOB CBA3WM HANPSHKEHWAMU FPO30BbIX MMMYIbCOB
JOJDKHBI NPOBOANTHLCA UMMYbCAMW OTPULIATENBHOW NOMAPHOCTY.

*
Tpe6OBaHI/IF|, YKa3aHHble ANnA KOHAeHCaToOpOB CBA3U, pacnpoCTPaHAKTCA Ha KOH4eHCaTophbl, NPpUMEHAEeMbIE B Ka4ecTBe
BbICOKOBOJIBTHOIO Nneda genutensa HanpsXeHNAa eMKOCTHbIX TpaHC(bOpMaTOpOB HanpsXeHnaA.
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Tabnuuya 10.1 — UcnbiTatenbHble HANPSHKEHNSA KOHAEHCATOPOB CBSA3U

Knacc McnbiTatensHoe HanpsykeHne BHYTPEHHEN U BHELUHEH uonauum, kB
Hanps-| YpoBeHb OZIHOMWUHYTHOE NEPEMEHHOE
JKeHMs, | usonsiuy”) | MOTIHOTO FPO3OBOTO | KOMMYTaLIUOHHOTO "
B umnynLca UMNYNbLCa B CYXOM COCTOSIHUM noa AOXKAEM
1 2 3 4 5 6
35 a 190 - 80 80
6 190 - 95 80
110 a 480 - 200 200
150 a 650 - 275 275
220 a 950 - 395 395
330 a 1050 850 460 -
6 1175 950 510 -
500 a 1425 1050 630 -
6 1550 1230 680 -
750 a 1950 1425 830 -
6 2100 1550 950 —
" Ycnosus NpMMEHEHNs yPOBHEN N30NALMM yKasaHbl B 4.17.
%) MNop AOXIEM — NS KOHAEHCATOPOB CBSA3N KATEropum pasmeLLeHus 1.

10.2 BHelHAa (B CyxOM COCTOSIHMM U NOA A0XKAEM) U BHYTPEHHAS U30NSLMA KOHAEHCATOPOB CBA3U
[AOIMKHA BblAEPXKUBATh HANPSHKEHUSA KOMMYTALIMOHHBLIX UMNYJILCOB, yKa3aHHble B Tabnuue 10.1 (rpada 4).

MpumeyaHue — McnbiTaHne BHYTPEHHel U BHELUHeW W30NsILMU BLIKIOYaTENEAd W KOHAEHCATOpPOB CBSI3U
HanpsHPKEHUSIMU ~ KOMMYTALMOHHBIX ~ WMMNYNbCOB  JOMycKAaeTcsl  MPOBOAWTL — ofHOBpeMeHHo. [lpu  3aToM K
3NeKTPooGOpYyAOBaHUIO KaTeropuu pasMelyeHnst 1 JODKHO GbiTb NPUIOXeHO 15 UMMyNbcoB 0Genx NONApHOCTER npu
UCMBITAHUM MOA AOKAEM, a K anekTpoobopyhoBaHuio KaTeropuit pasmellenust 2, 3 u 4 — no 15 umnynscoB obenx
MOMSIPHOCTER B CYXOM COCTOSIHUU. 3HAYEHUE UCTLITATENBHOMO HaMPSPKEHUS JOMKHO ObiTh MPUHATO HauGonbLUM U3
[BYX 3Ha4YeHWi i, HOPMUPOBAHHLIX AN BHYTPEHHel U BHELUHEN U3OMNALMK C YYETOM NOMNpaBKW Ha aTMOCEpHbIE YCIOBUS
MNPy UCMBITaHUN.

10.3 BHYTPEHHAS u30NAUMA KOHAEHCATOPOB CBA3M A0S/MKHA BblAepKMBaTb OAHOMUHYTHLIE
nepeMeHHbIE HaNPsXeHUs, ykasaHHble B Tabnuue 10.1 (rpacha 5).

10.4 BHewHAs n30naumMa KOHAEHCATOPOB CBA3WM AOSMKHA BblAEPXMBATb B CyXOM COCTOSIHUM, a AN
KOHZEHCAaTOpOB CBSA3U KaTeropum pasmewieHus 1 — Takke nog AO0XKAEM OAHOMUHYTHblIE NEPEMEHHbIe
HanpsKeHus1, ykasaHHble B Tabnuue 10.1 (rpadibl 5 u 6).

10.5 BHYTPEHHAA U30MALUUA KOHAEHCATOPOB CBA3N A0SMKHA BblAEPXUBATL UCNbITAHWE NEPEMEHHBbIM
HanpsbkeHWeM C U3MEPEHMEM MHTEHCMBHOCTM YaCTUYHLIX pa3psaos. McnbiTaHMe AOMKHO NPOBOAMUTLCH
NPUNOXEHUEM HaNPSXKEHUA MEXAY BbICOKOBOSIbTHLIM M 3a3€MJSIEHHBIM 3aXXKMMaMKU KOHAEHCATOpa COrnacHo
ykasanusim 4.10.2.

KoHgeHcaTop cUMTaeTcs BbiAEPKABLUMM UCNbITAHWE B CRy4ae, €Cfim MHTEHCMBHOCTb YaCTUYHbIX
paspsiioB HE NpeBbiCuNa 3HAYEHMsl, YCTAHABNMMBAEMOro NO COMMACOBAHMIO MEXAY W3rOTOBUTENEM U
notpebuTENEM B CTaHAapTax Ha OTAENbHbIE BUAbI KOHAEHCAaTOPOB CBA3N.

MpumMmeyaHus

1 Tpn TUNOBBIX UCNBITAHUAX ANUTENBHOCTE BbIAEPXKKM HaNPsXKeHUs 1,1UH_p/‘/§ JoMmkHa 6biTb 14. Mpu aToM
U3MepeHne YacTUYHbIX pa3psiaoB JOMKHO NPOU3BOAUTLCA € MHTepBanoM He Sonee 10 MUH.

2 Ona KoHgeHcaTopoB, WMetoWMUX emkocTb Gonee 10 H®P, ykazaHHoe B 10.5 ucnbiTaHue MOXeT O6bITb
HeOCyLLEeCTBUMO, YTO 4OMKHO BbITb YKa3aHo B CTaHAapTax Ha nsgenna oTaenbHbIX TUMOB.

3 UcnbiTanue no 10.5 gonyckaeTcs NPOBOAUTL NO3MEMEHTHO. McnbiTaTenbHoe HanpsXXeHUe npy 3TOM AOMKHO
ObITh OMPEeAEneHo C y4eTOM BO3MOXHOM HepaBHOMEPHOCTU pacrnpefeneHnss HanpshkeHWs No SneMeHTaM U yKkasaHo B
cTaHjapTax Ha jaHHoe uagenue.

10.6 M3onauma KoHAEHCaTOPOB CBA3W A0IMKHA BblAEPXKUBATL NPUMOXKEHHOE Mexay BbiBOAOM HH 1
3a3eMnsieMbIM BbIBOAOM OAHOMWHYTHOE NEPEeMEHHOE HanpsiKeHne, paBHOE:

- 10 kB — ona KoHAEHCaTOPOB CBA3KU KaTEropun pasMeLLeHnst 1 npu UCnbiTaHUM B CYyXOM COCTOSIHUU
M noa AoXaem;

- 4 kB - ons koHAEHCATOPOB CBS3M KaTeropuini pasmelleHusa 2, 3 u 4 nNpu UCMbITAHUM B CYXOM
COCTOSIHUM,

10.7 YKkasaHusa no npoBeAEHUIO NPUEMO-CAATOUHBIX U NEPUOANYECKNX UCMbITAHUN

10.7.1 Kaxxabiri oOpasey KoHgeHcaTopa CBA3W MPU BbINYCKE C NpeanpUsSTUSA-U3roTOBUTENS OOSXKEH
ObITb NOABEPTHYT NPUEMO-CAATOUYHBIM UCMLITAHUSAM €r0 N3ONALUN:
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a) ucnbiTatenbHbIM OAHOMUHYTHBLIM NEPEMEHHLIM HanpsbkeHnem B cooteeTcTeun ¢ 10.3;

©) nepeMeHHbIM HANPSHKEHNEM C U3MEPEHNEM XapaKTEPUCTUK YaCTUYHBIX paspaaos B cooTBeTcTeum ¢ 10.5.

10.7.2 K nepmoan4eckum UCTbITAHMSIM OTHOCATCS BCe TpebOBaHWA AAHHOrO pasaena, yCTaHOBMEHHbIe
ANA TUNOBbIX UCMbITAHUI, 32 UCKNIOYEHUEM UCTILITAHUIA HANPSHPKEHUSIMU TPO30BbLIX MMNYNbCOB.

11 TpeboBaHMA K M30NSLUM KOMIMMEKTHbLIX pacnpenenuresibHbIX YCTPOUCTB
(KPY), 3kpaHMpOBaHHbIX TOKOMPOBOAOB WU KOMIMJIEKTHbIX TpaHCOpPMaTOopHbIX

noactaHumn (KTN)

11.1 Tpe6oBaHua k usonauuum KPY npu HanpsaAXeHUAX rpo30oBbiX UMNYNbCOB

11.1.1 BHeELWHsS M30MAUMS, B T. Y. M30MsiUusi BHyTpu obonouku KPY, uenen nepBuYHbLIX COEAUHEHUI
KPY norpkHa Bblaep¥mBaTh HANPSPKEHUS NOMHbIX MPO30BbIX UMNYNLCOB, Yka3aHHble B Tabnuue 11.1 (rpadha 3).

NcnbiTatenbHoe HanpshkeHne AOSDKHO ObITb MPUNOXEHO K:

- U30MAUMM  OTHOCMTENbHO 3eMnM U Mexay nomocamu npu paboyem u  pa3oOLUEHHOM
(KOHTPONbHOM) NOSIOXKEHUAX BbIABUXHOIO 3MEMEHTA;

- U30NAUMM MeXOy TOKOBEAYLUMMMU U 3a3€MMEHHbIMA 4acTAMM NPU PEMOHTHOM MNONIONKEHUU
BbIBWXHOTO 3MEMEHTA;

- M30NSUMM OTHOCUTENILHO 3EMNU U MeXay nonicaMn npu  BKAIOYEHHOM W OTKIIOYEHHOM
NONOXEHUAX pasbeAUHUTENEN, MPUCOEAUHEHHbIX K UensM nepBUYHbIX coeauHenun ans KPY 6es
BbIABWXHbIX 31€MEHTOB.

MpumeyaHne — HopmanbHO  NpUCOEAUHEHHOE K LENnaM  NepBUYHBLIX  coefiuHeHnidi  KPY
aneKTpoo6opyqoaaHv|e, ANnA KOTOpOro yCraHoOBIE€Hbl UCNbITaTeNbHbIE HAMpPAXeHUA rpo3oBbiM UMMYNIbCOM MeEHbLUUEe,
YeM yKasaHHbl€ B HacToALleEM CcTaHapTe, NpyU UCNbITaHUKA NO HAaCTOALWEMY NYHKTY 4ONMKHO 6bITb OTCOeAUHEHO OT ueneﬁ
NepBUYHbIX COQAI/IHeHVIVI. UcnbitaHue AOIMKHO 6bITb NOBTOpPEeHO CO BCeEM NpucoeguHEeHHbIM anex‘rpooGopynoaaHMeM
npunoXeHnem HanpsXXeHus, gonyckaemoro s Bcero 3ne|<'rpoo6opy,qoaaHMﬂ.

Ta6nuya 11.1 — UcnbiratensHble HanpshxkeHus KPY, akpaHUpoBaHHbIX TOkonpoBoaos u KTT1

) = McnbiTatensHoe HanpsixXeHWe BHYTPEHHEN U BHeLWHeN usonauuu, kB
% g MOSTHOro rPO30BOro UMMyIbca s ORHOMWUHYTHOE NEPEMEHHOE 75
o 3 YXOM COCTOAHUU nog AoXaem
5 5]
5 Q % 32;:;?4%/' ;e'a ;;Zy M%;KQ)F/) ;omancramm 32;:'10'”%“ ;eS:;Zy M%;my KOHTaKTamm
Q & koHTakTamu KPY ¢ C ABYMA KoHTakTamun KPY ¢ KPY ¢ asyms OTHOCUTEIIHO
8 g OAHUM paspbIBOM Ha paspeiBaMit Ha OAHUM pa3pbIBOM Ha paspbiBamit Ha semnu
§ 9, nosoc nortoc nontoc nontoc
2 3 4 5 6 7
(a) 20 23 10 12 10
a 40 46 10 12 10
6 40 46 20 23 10
6 (a) 40 46 20 23 20
a 60 70 20 23 20
6 60 70 28 32 20
10 (a) 60 70 28 32 28
a 75 85 28 32 28
6 75 85 38 45 28
15 (a) 75 85 38 45 38
a 95 110 38 45 38
6 95 110 50 60 38
20 (a) 95 110 50 60 50
a 125 145 50 60 50
6 125 145 65 75 50
24 a 150 165 60 70 60
6 150 165 75 90 60
27 a 170 190 65 85 65
6 170 190 80 95 65
35 a 190 220 80 95 80
6 190 220 95 120 80
110” | a 450 - 200 - 200

;; YcnoBus NpUMeHeHNs ypoBHeii n3onsauum ykasaHsl B 4.17.
5 Ona KPY u KTT1 TpexnontocHOro UCronHeHNs — Takke MeXAy CoCeHUMM Morocami.
Mexay KoHTakTaMu 0fJHOro W TOro e nostoca Leneit nepBUYHbIX coeauHeHnit KPY npu pa3obLyeHHOM (KOHTPOSbHOM)
NONOXEHUW BbIBUXHOIO NeMeHTa.
:; [ns BHewHen naonauumn (BHe obonoyku) KPY HapyxHo# yctaHoBku (KPYH) n KTT.
Ana KT knacca HanpskeHus 110 kB.
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11.1.2 BHewWwHsAs n3onauusa BHyTpu o6onodkn KPY Mexay ToKoBeAyLLMMU YaCTSIMN OQHOTO M TOrO Xe
nontoca uenen nepeuyHbix coeaumHenuin KPY npu pasoOuieHHOM (KOHTPONbHOM) MOMOXEHUU BbIABUXKHOIO
3MEMEHTa Npu ABYX paspbiBax Ha MOSIOC AOIMKHA BblAEPXMBATb HAMPSHXKEHUSI NOSMHbIX FPO30BbIX UMMYNbLCOB,
ykasaHHble B Tabnuue 11.1 (rpada 4).

KPY 6e3 BblABWKHbIX 3NIEMEHTOB AOIDKHbI BbIAEMKUBATb UCMBLITAHUSI BHELUHEW W30NAUUU MexXay
KOHTaKTaMu OLHOFO M TOTO >XE MOMIoca pa3beAMHUTENEN Lienei NepPBUYHbIX COEAUHEHUN B OTKMIOYEHHOM
MONOXEHUN pasbeauHUTENS.

11.1.3 Ucnbitanust nsonsaumum KPY HanpshkeHUsIMU FpO30BbIX UMMYNbCOB AOMKHbI ObITb NPOBEAEHDI
UMMYIbCaMK KaK NOMOXUTENbHOW, Tak M OTPULIATENBLHON NONSIPHOCTMU.

11.1.4 Wcnbitanus usonsuum KPY ucnbiTatenbHbIMU HaNpsDKEHUAMMU PO3OBbLIX WUMMYNbLCOB M0
METOAY, YKa3aHHOMY AnNsl BHELUHEW W30NAUMM, SBNSETCST OAHOBPEMEHHO WCMbITAaHUEM SNEKTPUYECKON
NPOYHOCTU UX BHYTPEHHEN U3ONSALIMM.

11.2 TpebGoBaHusa k wusonsauumu KPY npu KpaTKOBPEMEHHbIX MNEe€peMeHHbIX
Hanps>XeHuax

11.2.1 N3onsums ueneld nepBuuHbIX coeauHeHuin KPY pomkHa BbiAepXmBaTb OAHOMUHYTHbIE
HanpspkeHWs, ykasaHHole B Tabmuuye 11.1 (rpacdha 5). UcnbitatenbHoe HanpspkeHWe [AOIPKHO ObITb
MPUNOXEHO K u3onsaumm cornacHo 11.1.1.

11.2.2 BHewHsa usonauma uenen nepBudHbIX coeauHennin KPY, B T. u. BHyTpu obonouku KPY,
JOIKHA BblAEpXMBaTb B CYXOM COCTOSIHUM HamnpsDKeHWsi, ykasaHHble B Tabnuue 11.1 (rpada 5).
McnblTatenbHoe HanpsiXXeHWe AOIMKHO ObITh MPUITOXKEHO K M3onsuum cornacHo 11.1.1.

11.2.3 BHeLwHsAsA nsonsauusa BHyTpu obonouku KPY Mexay TOKOBEAYLLUMMU YaCTSIMU OHOTO U TOrO e
nontoca Lenei nepeuyHbiX coeauHenunii KPY npu pa3o6LUeHHOM (KOHTPONbHOM) MOMOXEHUU BbIABUXXHOIO
3MEMEeHTa npu ABYX paspbiBax HA MNOMIOC AO0MDKHA BblAEPXKUBATb B CYXOM COCTOSIHUM HamnpsbkeHust,
ykasaHHble B Tabnuue 11.1 (rpada 6).

KPY 6e3 BblABMXHbIX 9NMEMEHTOB, COFMMACHO HACTOALWEMY NyHKTY, [AOJDKHbI BblAEPXUBATb
UCMbITAHUE BHELUHEN WU30MAUMKM MeXAy KOHTaKkTamu OAHOrO W TOr0 >Ke NOonca pasbeauHuTens uenew
NePBUYHbIX COEANHEHWI B OTKIMNIOYEHHOM MOJIOKEHUU PA3bEANHNUTENA.

11.24 BHewHsAs wusonAumsa (BHe o6onoykm KPYH) ueneit nepeuuHbiX coeauHenuii KPYH
OTHOCUTENBHO 3eMNK AOIHKHA BblAEPKUBATL MOA A0XKAEM HaNPsXKEHUA, yka3aHHble B Tabnmue 11.1 (rpadha 7).

11.3 TpeboBaHua K U3ONALUMN IKPAHUMPOBAHHbLIX TOKONPOBOAOB

11.3.1 Usonauus akpaHnpoBaHHbLIX TOKONPOBOAOB AOIMKHA BblAEPXXMBATb:

a) Hanps>KeHWst NOSHbIX rPO30BbIX WMMYNLCOB MOSIOKUTENLHOW WU OTpUUATENbHON MNOMAPHOCTEN,
ykasaHHble B Tabnuue 11.1 (rpada 3);

6) 0AHOMMHYTHOE NepeMeHHOe HanpsbkeHue, ykazaHHoe B Tabnuue 11.1 (rpada 5).

11.3.2 McnbiTaHne M30nsUMU IKPAHUPOBAHHbLIX TOKONPOBOAOB MCMbLITATENMLbHBIMU HANPSHXKEHUAMU
rPO30BbIX WUMMYNbLCOB MO METOAY, YKA3aHHOMY ANl BHELWHEW U3oNnsuuM, SIBNsieTc OAHOBPEMEHHO
UCMbITAHUEM 3MEKTPUYECKON MPOYHOCTU UX BHYTPEHHEN U30NALmMn.

11.4 TpeboBaHusa k nsonauyuun KTI

11.4.1 Nsonsauua pacnpepenutenbHbix yerporucts BH u HH KTT gomkHa BblagepxuBaTh UCMbITAHUS,
yKasaHHble B 11.1 1 11.2 ana KPY.

11.4.2 W3onsauua pacnpeaenutenbHbix ycTtponctB KTIM knacca Hanpsbkenna 110 kB aomkHa
BblAEpPXMBaTb:

a) HanpspKeHWsT NOSHbIX FPO30BbIX UMMYNbLCOB MOSIOKMTENBHON M OTpPUUATENbHON NONSAPHOCTEN,
yKasaHHble B Tabnuue 11.1 (rpacpa 3);

6) 0AHOMWHYTHOE NepeMeHHOe HanpsbkeHue, ykazaHHoe B Tabnuue 11.1 (rpaca 5).

11.4.3 M3onsauma cunoBbiX TPaHCOPMAaTOpOB AOJDKHA BbIAEPXMUBATb MCMNbITAHMA, yKa3aHHble B
pasgene 5 HacTosLLero craHaapra.

11.4.4 N3onaums y3noB CTbIKOBKM AOJDKHA ObiTb UCMbITAHA MCMLITATENBbHBLIMU HAMNPSHKEHUSIMU BCEX
BUAOB, YKA3aHHbIMM AN OTAENbHbIX 3MEMEHTOB MPU HAUMEHbLUMX 3HAYEeHUsIX U3 UCTbITATeNbHbIX
Hanps»keHWn COOTBETCTBYIOLLMX SMEMEHTOB.

11.4.5 WNcnbitaume usonsumm KT ucnbiTaTenbHbIMU HAMPSPKEHUSAMU TPO30OBLIX UMMYNLCOB MO
METOAY, YKasaHHOMY Ansi BHELLUHEW W30NSAUMM, SBMSETCH OAHOBPEMEHHO WCMbITAHUEM 3TEeKTPUYECKON
MPOYHOCTU UX BHYTPEHHEN U3ONSALIUN.

11.5 VYkaszaHua no nNpoOBeAEHUIO MNPUEeMO-CAATOYHbIX U MNEepUMoaAnNYeCKUX
mcnbiTaHUM

11.5.1 Kaxxgbin obpasey KPY, askpaHupoBaHHoro tokonpoeoga u KTl npu Bbinycke ¢ npeanpusTus-
M3roTOBUTENS AOIMKEH ObITb NOABEPTrHYT NPUEMO-CAATOYHbIM UCTILITAHUSIM €70 U30MSALUK:
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a) Ana BHyTpeHHen usonduunm KPY, skpaHMpoBaHHbIX TokonpoBoAaoB u KTI — ucnbiTaTtenbHbIM
OAHOMWHYTHbIM NEPEMEHHbIM HanpsbkeHUeM B cooTBeTcTBUM ¢ 11.2.1, 11.3.1(6) 1 11.4, COOTBETCTBEHHO;

0) ana u3onsuMM uenen ynpaeneHua U BcnomoratenbHbix uenen KT u KPY — ucnbitatrenbHbIM
OAHOMWHYTHbLIM NEPEMEHHBLIM HaNpPsXKEHWEM B COOTBETCTBUU C 4.14.

I'Ipmmeanme - D,OFIyCKaeTCH He NpoBOANTL MpUemMo-cAaaTOMHbIe UCTIbITaHUA NU30NALUMK ueneVl NepBUYHbIX Coe,EWIHEHVIVI
KPY npun paSO6LI46HHOM (KOHTpOJ'IbHOM) N PEMOHTHOM MOJTOXEHUAX BbIABUMXKHOIO AI1IEMEHTa, a Talkke Npu OTKNKOYEHHOM MOJTOXKEHUN
paabeAI/IHVITerIeVI, npucoeanHeHHbIX K LienAaM nepBuYHbIX COELWIHGHI/IVI KPY 6e3 BblABWXXHbIX SINEMEeHTOB.

11.5.2 K nepuoaMyeckuMm UCMbITAHMAM OTHOCATCSA BCe TpeboBaHMA [OaHHOrO pasjena,
YCTAHOBMEHHbIE ANSI TUNOBbIX UCTbITAHUNA.

12 TpeboBaHus K N30nALUN U3OSIATOPOB, UCMLITbIBAEMbIX OTAENLHO

12.1 TpeboBaHUA K M30NsUUN U3ONATOPOB NPU HANPSAXKEHUAX TPO30OBbLIX UMNYNbCOB

12.1.1 BHewHAa wusonAuuA M30MATOPOB, 3@ WCKMIOYEHWEM YykasaHHbix B 12.1.2, pomkHa
BblEPXMBATb HANPSXKEHUSA NOMNHbIX FPO30BbIX UMNYMNbLCOB, YKa3daHHble B Tabnuue 12.1 (rpada 3).
Tabnuuya 121 - WcnbiTarenbHble HaMpPsPKEHUMS  U3OMSATOPOB, WUCMbITBIBAEMbIX OTAENbHO  (OT
TpaHcOpMaTOpOB, PEAaKTOPOB M annapaTos)

) < McnblTaTenbHOE HaNpsXXeHUe BHYTPEHHER N BHELLHEN nsonauun, kB
g s nepeMeHHoe
o = OAHOMWHYTHOE AnutensHoe
X C KOMMYTaLMOHHOro
3 3 rIONHOTO TPO30BOTo UMMyrbca BHELLHEN BHYTPEHHER nsonayum
@ 2 > MMNYINbCa BHeLLIHe N30MnAUUN B CYXOM Byegnoe B cmnoabﬂa
n
3 5 n3onALMm COCTOSIHUU U Nog, B CyxoMm nog Aoxaem® | TpaHcdopmaTopsl 1
3] @ U30NSATOPOB 3) COCTOSIHUU
© o) aoxaem LWYHTUpPYLOLLnE
2 5y peakTopbl
1 2 3 4 5 6 7
3 (a) 20 - 10 10 -
a 40 - 10 10 —
6 40 - 20 10 -
6 (a) 40 - 20 20 —
a 60 - 20/287 20 -
6 60 - 28 20 —
10 (a) 60 - 28 28 -
a 75 - 28/387 28 -
6 75 - 38 28 -
15 (a) 75 - 38 38 —
a 95 - 38/50” 38 -
6 95 - 50 38 -
20 (a) 95 - 50 50 -
a 125 - 50 50 -
6 125 - 65 50 -
24 a 150 - 60 60 -
6 150 - 75 60 -
27 a 170 - 65 65 -
6 170 - 80 65 -
35 a 190 - 80 80 -
6 190 - 95 80 —
110 a 450/550” - 200/230” 200/230”
150 a 650 - 275 275
220 a 950 - 395 395
330 a 1050 850 460 -
6 1175 950 510 - 1,5U,,,13
500 a 1425 1050 630 -
6 1550 1230 680 -
750 a 1950 1425 830 -
6 2100 1550 950 —

Y [Ina BBOAOB HEWTpann C HemosiHol M3onALMeNt, gonyckatolen paboTy ¢ passeMreHUeM, ykasaH Knacc HanpskeHus oBmMoTkM BH
CUNOBOro TpaHcdopmaTopa, AN HeWTpanu KOTOpol NpeAHasHaveH BBOA.

9 B sHameHaTene yKasaHbl 3HAYEHUS [NA OMOPHLIX UOMATOPOB KAaTEropuil pasmelieHns 2, 3 U 4, B UMCIUTeNe — ANA ocTanbHbIX
N30MNATOPOB.

% Mop AOXAEM — ANS U3ONATOPOB KaTeropun pasmeLeHns 1.

) YcnoBns NpUMeHeHUS YpoBHeil U30MALMU YKasaHb! B 4.17.

® B sHaMeHaTene ykasaHbl 3Ha4EHWA ANA BBOAOB, B YMCINTENE — ANS OCTamNbHbLIX M30NATOPOB.
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12.1.2 BHewHss u3onsuusa BBOAOB, NpeAHa3sHaJYeHHbIX ANA BbIBOAOB HeWTpanu obmotok BH
CUIOBbIX TPAHC(OPMATOPOB KnaccoB HanpsbkeHusa 110, 150 n 220 kB ¢ HENONHON M30NAUMEN HenTpanu,
Jonyckaiowleit paboTy C pas3emMrieHMEM HeuTpanu, AOMmkHa ObiTb UCMLITAHA HaNPSHKEHWAMM MOJHbIX
rpo30BbIX UMMYNLCOB, YKa3aHHbIMU B Tabnuue 12.2 (rpada 2).

12.2 TpeboBaHus K m3onayuu U30NATOpPOB npu
KOMMYTaLUWOHHbLIX UMNYNbCOB

BHelHAsA u3onauus M3onaTopoB kareropuu pasmewieHus 1 nog AoXIaeM U M30nATOPOB KaTeropuu
pasmewieHust 2, 3 M 4 B CyxOM COCTOSIHUM [OJDKHA BblAEPXKMBATb HANPSDKEHWA KOMMYTALMOHHbIX
MMNYNbCOB, YKa3aHHble B Tabnuue 12.1 (rpada 4).

McnbiTaHue uM30nSTOPOB WCMLITATENbHLIMUA  HAMPSHKEHUSAMU  KOMMYTALUOHHBIX UMMYSMLCOB MO
MEeTOoAy, YKa3aHHOMY AN BHELUHEW MW30nauuu, SIBNSIETC OAHOBPEMEHHO WUCTbITAHWEeM WX BHYTPEHHEeW
n3onauuu.

12.3 TpeboBaHuga K M3onsAuuUM M30NATOPOB NPU NEPEMEHHbBIX HANPAXEHUNAX

12.3.1 BHYTpeHHsa n30onsaumsa n3onaTopoB, B T. Y. U30NSILUMSA BBOAOB B TPAHCHOPMATOPLI, peakTopbl
M annaparbl, JOJDKHA BblAEpXKUBaTb OAHOMUHYTHLIE HAaNPsXKEeHUs, ykasaHHble B Tabnuue 12.1 (rpacpa 5).

Hanps>XXeHuUsax

Tabnuya 12.2 — WcnbiTatenbHble HaNpsbkeHUWA BBOAOB ANsl Hewrtpanu o6MoTok BH  cunosbix
TpaHcdopmaTopoB KnaccoB HanpsbkenHus 110, 150 m 220 kB ¢ HenomHow u3onauuen Hentpanu,
aonyckawulen paboTy ¢ passemMneHUeM HenTpanu

Knacc McnbiTatensHoe HanpshkeHWe BHYTPEHHEN M BHELLHEN u3onsauum, kB
nanpsokerus”, kB MOMHOTO rPO30BOTO UMNYMNbLCA OAHOMUHYTHOE NepemMeHHoe 2
BHELUHEW M30nsumum B CyXOM COCTOSIHUM M NoA AOXAEM
1 2 3
110 200 110
150 275 145
220 400 230

" Knacc nanpsxxenus o6moTkn BH cunosoro TpaHcdpopmatopa, Anst HeliTpanu KoTopoi npeHa3sHa4eH BBoA.
% Mog AOXOEM — AN151 U30MSITOPOB KATETOPUM Pa3MELLeHNs 1.

12.3.2 BHyTpEHHSAA n3onsauma BBOAOB, YKasaHHbIX B 12.1.2, AOMmMKHA BblaepknBaTb OAHOMUHYTHbIE
Hanpsi>KeHusA, ykasaHHble B Tabnuue 12.2 (rpadha 3).

12.3.3 BHewwHsa n3onsaumsa M30nNATOPOB AOSHKHA BblAEPXKMBATb B CYXOM COCTOSIHMM, a U3ONATOPOB
KaTeropuu pasmelleHusi 1 — Takke noa Aoxaem OAHOMMHYTHbIE HANPsDKEHUS, ykadaHHble B Tabnuue 12.1
(rpacbbl 5 1 6).

12.3.4 BHelwwHAS| n30nauusa BBOAOB, YKa3aHHbIX B 12.1.2, A0MKHA BbiAEPKMBATb B CYXOM COCTOSIHUM,
a BBOZOB KaTeropuu pasMelyeHuss 1 — Takke noj A0XKAEM OAHOMWUHYTHbIE HaNpsHKEHWA, YKa3aHHble B
Tabnuue 12.2 (rpada 3).

12.3.5 BHYTpEHHAA M30NAUUS BBOAOB B CWUMOBbIE TPaHCKOPMATOPbI U LUYHTUPYIOWUE peakTopbl
knaccoe HanpsbkeHust 110 kB u Bblwe, 3a WCKMOYeHUEM BBOAOB no 12.1.2, AomkHA BblaepPXUBATbL

UCMBITAHUE ANUTENbHBIM NEPEMEHHBLIM HANPSXKEHUEM 3HAYEHUEM, PaBHbIM 1,5UH_p/J§.

HanpsikeHne gOmMKHO BbITb NNABHO NOAHATO 40 HOPMWUPOBAHHOIO 3HAYEHUS, a 3aTeM BbIAEPXKAHO B
TeyeHne 30 MMH BHE 3aBUCUMOCTM OT €ro 4actoTbl. [puM STOM AOMKHO NPOBOAUTLCA W3MEpeHue
WMHTEHCUBHOCTU YaCTUYHbIX paspsagos B cootTeeTcTeum ¢ FOCT 21023.

M3onauna cuutaeTcA BblAEpPXKAaBLUENW WCMbITAHWE, €CNMU MHTEHCUBHOCTb YacTU4HbIX Pa3psgoB BO
BPEMS BblAEPXKKM HANPSHXKEHUS1 HE npeBbicuna sHayenusa 10 nKn.

12.4 Ykas3aHWsa N0 nNPOBEAEHUI MNPUEMO-CAATOYHBIX U MNEPUOJUYECKUX
MCNbITaHUNR

12.4.1 Kaxablii oBpasey n3onAaTopa npu BbINyCKE C NpeanpusiTUS-U3roTOBUTENS AOMMKEH ObITb
NoABEPrHyT NPUemMo-c4aTOYHbIM UCMLITAHUAM Er0 M3ONALMM:

a) AnA BHYTPEHHEeW uW30nsAuMM W3ONATOPOB M BBOAOB — WCMbITATENMbHbIM  OAHOMMHYTHbBIM
nepeMeHHbIM HanpsikeHUem B cooTBeTcTeumM ¢ 12.3.1 1 12.3.2;

6) Ans BHYTPEHHEW W30nAUMKM BBOAOB KNaccoB HanpsbkeHus 110 kKB u Bbile — nepemeHHbIM
HanpskeHUeMm C U3SMEpPEHNEM XapakTepUCTUK HYaCTUYHbIX paspsaoB B COOTBETCTBUM C 12.3.4.

MpumMmeyaHus

1 HonyckaeTcs He NPOBOAWTL OTAENbHO MPUEMO-CAATOYHbIE WUCMLITAHWSA WU3ONSUMM YCTaHaBMMBAEMbIX Ha
TpaHcdopmaTopax, peakTropax U annapaTax BBOAOB KNaccoB HanpspkeHus oT 3 fo 35 kB, apMupyeMbix npegnpusaTmem-
U3roToBUTENEM TpaHcdopmaTopa, peakTopa UMM annapaTa, a Takke BBOAOB, cobupaeMblX M3 YacTeir Ha Oake
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aneKTpoobopy0BaHNA, OFPAHUUMBAACE NPUMOXEHWEM K BBOAAM WCMLITATENBHOrO OAHOMUHYTHOTO MEPEMEHHOrO
HanpspkeHUs TpaHcgopMaTopa, peakTopa UK annapara rnpu NPoBeAEHUA NPUEMO-CAATOUHLIX UCMBITAHWIA NOCTERHUX.

2 B o6beM NpUemMo-cAaTOYHBLIX UCMBITAHWA (papdopoBLIX W3OMATOPOB, YKasaHHbIN B CTaHgapTax Ha 3Tu
U3OMATOPHI, WUCTMBITaHWE OAHOMUHYTHLIM NEPEMEHHBIM HaMpPsPKEHMEM MOXET He BXOAWTb, NPU YCIOBUW YKasaHUs
Aapyroro crocoba MPOBEpPKM KadyecTBa MW3rOTOBIIEHWUS! W3OSISITOPOB, 3aMEHSIIOWEro MCMbITaHWe OAHOMMUHYTHBIM
HanpspkeHeM.

1242 K nepuoan4eckuM WUCMbITAHUSIM OTHOCATCA BCe TpeboBaHMA [AaHHOIO pasgena,
YCTAQHOBJIEHHbIE ANA TUNOBLIX WCMbLITAHWMA, 3@ WCKITIOYEHUEM MCNLITAHNIA HaNPSXXEHUAMMU  PO3OBbIX
UMNYJIbCOB.

13 TpeboBaHus K M30nauun repMeTuYHbIX KOMMNSEKTHbIX
pacnpeaenutenbHbix ycTtpouctB (KPYJ) ¢ yactuuHOM wunm nonHom wu3onauuen
rmaBHbIX Uenen rasoM (He coBnajaroWMUM MO COCTaBy C BO3QYXOM nNpu
atmocdepHOM AasrneHun) knaccoB HanpspkeHust ot 110 no 750 kB

13.1 Usonauua rnasHbix uenen KPY3

13.1.1 Usonauua otHocuTenbHO 3emnu KPY3S, a Takke wusonsauua mexay nontocamu KPY3J
TPEXNOMOCHOrO MUCNOMHEHUA AOIDKHA BbIAEPXMBATbL WUCMbITATESIbHLIE HANPSHXKEHUA MNOMHOIO rpo3oBOro
umnyrnsca no Tabnuuam 13.1 (rpada 2) u 13.2 (rpadpa 2).

13.1.2 U3onauua 3nekTpoMarHUTHbIX TPaHCOPMATOPOB HANPSHXKEHUA AOMKHA ObiTb UCNbITAHA
TaKkke HanpspKkeHnem Cpe3aHHOro rpo3oBOro UMMynbca. [1pU 9TOM 3HAYEeHUS UCMLITATENbHBIX HANPSXKEHUN
CpPe3aHHOro rpo3oBOro MMNYNbCa AOSDKHbLI ObITb PaBHbI 3HAYEHUSIM UCNLITATENBHLIX HANPSXKEHUN NOSTHOTO
rpo30BOro MMNysbca, ykazaHHoiM B 13.1.1.

Ta6nuya 13.1 — UcnbiTatenbHble HanpskeHua KPY3 knaccos Hanpsbkenus ot 110 go 220 kB

< McnblTaTenbHoe HanpsixeHue, kB
o 3 MOJIHOrO rPO30BOro UMMybca KpaTKoBpeMEeHHOe (0HOMUHYTHOE) NEPEeMEHHOe
) - MeXAy KOHTaKTamu MeXAY KOHTaKTamu
5 xQ 'ren?:»-lloggmnm Y OTHOCUTENBHO HAY
= o pasbegunHu- 3eMn U Mexay o .
5 u Mexay BblIKItoYaTenei Teneil N BbIKNioYaTeneit | pasbeAuHu-Tenei
T nontocamm
1 2 3 4 5 6 7
110 550 550 630 230 230 265
150 750 750 860 325 325 375
220 950 950 1050 395 395 460

Ta6nuuya 13.2 — UcnbiTatenbHble HanpsxkeHuss KPY3 knaccos HanpshkeHust ot 330 go 750 kB

MeneiTaTensHoe HanpsixeHue, KB
@ | nonHoro rpo3oBOro MMNysbca |KOMMYTaLUMOHHOMO UMNyMbca| KpaTKoBpeMeHHOe (O4HOMUHYTHOE) NepeMeHHoe
o g OTHOCUTESILHO 3eMIU
S é OTHOCH- |MEXAY KOHTaKTaMu| OTHOCH- Komi)::fgmm T gaHngep;Tﬁng:gb: 4 | Mexay koxTakTamu
2 & | TenbHO | BbIKNtovaTened n | TenbHoO BLIKIYaTeNel 1 | KPYS P cﬁBgﬂbl P BhIKIlouaTerneii u
§ 3eMnu | pasbefuHU-Tenelh | 3emnu pasbeanHu-TeNeil CTb TbIBEEMbIE pasbefuHU-Tenei
oTAEenbHO
1 2 3 4 5 6 7 8
1095
330 1175 1380 (1175+205) 950 (800+295) 450 510 575
1330
500 1425 1725 (1425+300) | 1175 (900+430) 620 630 815
2000
750 2100 2550 (2100+450) | 1425 (1360+640) 830 880 1240

13.1.3 N3onauus mexay KOHTakTaMu O4HOrO M TOro XKe MOMoca BbiKMoYaTenen u pasbeauHuTenemn
npu OTKMIOYEHHOM MOMOXEHUW annapaTta AOMXKHA BbIAEPXKMBATb WCMbITATENbHLIE HAMNPSDKEHUS NONHOTO
rpo3oBoro umnyneca no tabnuuam 13.1 (rpadhel 3 1 4) u 13.2 (rpada 3).

13.1.4 N3onsauma oTHocutenbHo 3emnu KPYS knaccoB HanpsikeHust oT 330 ao 750 kB aomkHa
BblAEPXMBATb UCMbITATENbHbIE HANPSXXEHUA KOMMYTALMOHHOIO MMNynbca no Tabnuue 13.2 (rpada 4).
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13.1.5 Usonauua Beoaa «Bo3ayx—anerasy B KPYJ knaccoB HanpsikeHus oT 330 ao 750 kB B cyxom
COCTOSiHMM, a [Ans BBOAA KaTteropum pasMeweHns 1 Takke noa [JoXAeM [OIbkHa BblAEPXKWUBATb
UCrbITaTeNbHbIE HANPAXEHUSA KOMMYTaLUOHHOIO UMMynbca no Tabnuue 13.2 (rpadcha 4).

13.1.6 MN3onsuua Mexay KoHTakTamu OQHOTO M TOro e MONoca BbIKNovaTenen u pasbeauHuTene,
BCTpansaemMbix B KPYD, knaccos Hanpsikenus ot 330 go 750 kB npu OTKIIIOMEHHOM MOMOXEHWM annapara
[JO0SDKHa BblAepX¥MBaTh UCMbITATENbHBIE HANPSIKEHUA KOMMYTaLMOHHOIO MMNynbca no tTabnuue 13.2 (rpada 5).

13.1.7 Wsonsuusa oTHocuTenvHO 3eMnn KPY3, a Takke wusonauua mexay nonmocamn KPYS
TPEXMNOMIOCHOrO WCMOSIHEHUSI AOMKHA BbIAEPXUBATb UCMbLITATENbHbIE KPATKOBPEMEHHbIE (OLHOMMWHYTHbIE)
nepeMeHHbIE HanpsXKeHus, ykasaHHble B Tabnuuax 13.1 (rpacha 5) u 13.2 (rpacbl 6 u 7).

13.1.8 Usonsuuna Beoaa «Bo3gyx—anerasy B KPY3 knaccoB Hanpsbikenusi ot 110 go 220 kB B cyxom
COCTOSHWM, a AnA BBOJA kaTeropum pasmelleHuss 1 — Take U nog [AOXKAEM AOIDKHA BblEPXUBaTb
UcrnblTaTenbHbIe KPAaTKOBPEMEHHbIE (OAHOMUHYTHBIE) NepeMeHHbIe HanpskeHus no Tabnuue 13.1 (rpada 5).

13.1.9 Usonauua mexay KOHTaKkTaMu OAHOrO M TOrO Xe NOIioca BbiknioyaTenei U pasbeauHuTenen
[AOIMKHa BblAEpPX1BAaTb UCNLITATENbHBIE KPATKOBPEMEHHbIE (OAHOMWHYTHBIE) NEPEMEHHBIE HANPSHKEHUS NO
Tabnuuam 13.1 (rpacpel 6 1 7) n 13.2 (rpadha 8).

13.1.10 WM3onauus rnaeHbix uenen KPYS pomkHa BblAEpXUBATb WCMbITAHWE MNEPEMEHHbIM
HanpsKeHUeM C USMEPEHUEM YaCTUYHbIX Pa3paaoB COrnacHo ykasaHuam 4.10.

M3onauuio cumTaloT BbliAEPKABLUEN MCMbITAHWE, €CMU MHTEHCUBHOCTb YaCTMYHBLIX pa3psiaoB Mpu

HanpsbkeHun 1,1U,,/4/3 He npesbicuna sHadeHus 10 nKn.

13.1.11 U3onauma Beoaos KPY3 gomkHa yaoBneTBopsTb TpeboBaHWUAM K CTOMKOCTU B OTHOLLEHMU
Tennosoro npobos, a AnsA BBOAOB «BO3ayx—aneras» B KPY3 kaTeropuu pasmelleHusa 1 — Takke K AruHe
nyTN yTeYKK BHELWHen usonauyumn no FOCT 9920.

13.2 W3onauusa uenen ynpaBneHusa, BcnoMoratenbHbiXx uUenei KPY3 wu
BTOPUYHbLIX OOMOTOK MSMEPUTENbHbLIX TPAHCHOPMATOPOB

13.2.1 TpeGoBaHUs K ANEKTPUYECKOW NPOYHOCTU U3ONALMU BTOPUYHBIX OOMOTOK TpaHCGOPMaTopoOB
HanpsbkeHus u TpaHcdopmatopos Toka —no FOCT 1983 n TOCT 7746.

13.2.2 UNsomnauma uenei ynpaeneHust u BCnomMoratenbHbix Uene KPY3 OTHOCUTENbHO 3eMIn
[I0IDKHA  BblAEPKMBATL WUCMbITATENbHOE KPATKOBPEMEHHOE (OAHOMWHYTHOE) MEePEMEHHOE HanpspkeHue
COrnacHo ykasaHuam 4.14.

13.3 Buabl ucnboitanui

13.3.1 Usonauma KPY3S pomkHa noaBepratbCst TUNOBBLIM U MPUEMO-CAATOYHLIM UCMBITAHUAM NO
Tabnuue 13.3, a Takke UCTbITAaHUAM NOCHEe MOHTaXa Ha MeCTe YCTAHOBKMU.

Tab6nuya 13.3 — O6bEM TUMMOBLIX M NPUEMO-GAATOUHBIX UCMbITAHWI 3NEKTPUYECKON NPOHHOCTM u3onauun KPY3

Bua ncnbitaHus MNyHKT cTaHaapra
HaumeHoBaHue ucnbiTaHus TWNO- | Npuemo- . | Metopos
BO€ | caaToyHoe TpecoBanuit MCNbITaHUN
1 2 3 4 5
1 VcnblTaHne aneKTpuyecKon NPOYHOCTM U30NALUK
rnaeHbiX Uenen KPY3 HanpsikeHnem:
MOMHOrO rpO30BOro MMNYIbCa + - 13.1.1,13.1.3( 13.4.3,13.5
CpesaHHOro rpo3oBoro umMnynsca (ana + - 131.2 13.4.4,13.5
ANEKTPOMarHUTHbLIX TPaHCOPMATOPOB HANPAXKEHNSA)
KOMMYTaLMOHHOTO UMNYNbCa:
- B cyxoM coctosiHum ana KPY3 330 — 750 kB + - 1314 - 13.4.5,13.5
13.1.6
- noa AOXAEM (Ans BBOAOB «BO3/lyX—aferas» Kkateropum + - 13.1.5 13.4.2
pasmeLueHus 1)
KpaTKOBPEMEHHbIM (O4HOMUHYTHBIM) NEPEMEHHbIM:
- B CYXOM COCTOSIHUW + + 13.1.7 - 13.4.6,13.5
13.1.9

- noa AoXAeM (Ans BBOAOB «BO3/1yX—3Meras» Kkateropum + - 13.1.8 13.6.4,
pasMmeweHus 1) 13.4.2
nepemMeHHbIM, C \BMEPEHUEeM YaCTUYHBIX Pa3psaaoB + + 13.1.10 13.4.7
2 McnbiTaHne 3NeKTPpUYEcKon NPOYHOCTU U30NALUK + + 13.2.1 - 13.4.6, 13.6,
Lenen ynpasseHmsa U BcriomoraTernbHbix uenen KPY3, 13.2.3 13.6.4
BTOPUYHBIX 0GMOTOK U3MEPUTETBHBIX TPAHC(OPMATOPOB
KpaTKOBPEMEHHBLIM (OAHOMUHYTHBIM) NEPEMEHHBIM
HanpsxeHuem
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13.3.2 TunoBsble nCNbITaHNA AOIMKHLI NPOBOAUTLCH B NOMTHOM 00beme Npu 0CBOEHUM NPOU3BOACTBA
KPY3, a Takke B MONHOM OObemMe WNM YAaCTMYHO NPU U3MEHEHWUAX KOHCTPYKLUUM, MaTepuanoB WU
TEXHONOrMU, eCrn 3TN N3MEHEHUA MOTYT MBMEHUTb INEKTPUYECKYIO NPOYHOCTb U30MALUK.

13.3.3 lNpuemMo-caaTouyHbIM UCNLITAHMSAM AOIKHbI NoABEpraTbcs kawaoe KPYD unu kaxpasa ero
fiYenka, Nonioc, OTAENbHbIN MOAYNb WU TPAHCMOPTHLIA OMNOK, COCTOAWMNA U3 OJHOTO WITM HECKONbKMX
moaynei. Mpu 9TOM UCNBITAHUA M3ONALMU OTHOCUTENIBHO 3E€MIM U MEXAY KOHTaKTamu BbIKMoyaTenew u
pasbeauHUTENen AOMKHbI MPOBOAUTLCA UCTLITATENbHBIMM HanpsbkeHuaAmMKU no Tabnuuam 13.1 (rpada 5) u
13.2 (rpacha 6).

13.3.4 VcnbiTaHue anekTpuyeckoi NpoyHocTu usonsuum KPY3 nocne MOHTaxa Ha MecTe yCTaHOBKU
OOJDKHO MpOBOAUTLCA, €CNM MHOE He yKasaHo B craHaaprax Ha KPYJ KOHKPETHbIX TUMNOB, MO sYerhkam
UCMbITaTENbHBIMU HANPSKEHNSAMM:

a) ana KPY3 knaccoB HanpsbkeHusi ot 110 go 220 kB — kpaTkoBpeMEHHbIM (OfHOMWHYTHBLIM)
nepemMeHHbIM HanpsXkeHueM, pasHbiM 80 % HopMupoBaHHoro B 13.1.7;

6) ana KPY3 knaccoB HanpsbkeHust oT 330 go 750 kB — kpaTkoBpeMeHHbIM (OAHOMMHYTHbLIM)
nepemMeHHbIM HanpsbkeHuem, pasBHbiM 100 % HopmupoBaHHOrO B 13.1.7, wMnAM HanNpsKEHMEM
KOMMYTaLUUOHHOIO nMnynbca, paBHbiM 80 % HOpMuposaHHOro B 13.1.4.

o ¥ nocne UCMbITAHUA KPATKOBPEMEHHbIM (OAHOMWUHYTHbIM) NEPEMEHHLIM HAaNPSHKEHMEM WUIU
HanpspkeHnem KOMMYTALMOHHOIO MMNYNbCa AOSDKHO NPOBOAUTLCH UCNbITAHUE NEePEMEHHBIM HaMPSKEHNMEM
C U3MEepeHneM YacTuyHbIX paspsagos no 13.1.10.

13.4 O6wue ykazaHua No mMeToaam UCNbLITAHUN

13.4.1 TunoBble U NPUEMO-CAATOYHLIE UCMbITAHMA u3onAuMn KPY3 AOsmMKHbI NPOBOAMTLCA MPU
HOPMUPOBAHHOW MWUHUMAarbHON paboyei NMOTHOCTU U3ONUPYIOLLErO rasa — anerasa Unu CMecu anerasa ¢
ApyrumMu rasamu.

McnbiTaHua nocne MOHTaXa Ha MecTe YCTAHOBKU AOSHKHbI MPOBOAUTLCS MpU  NNOTHOCTU
U30SMPYIOLLErO ra3a He HKe HOPMUPOBAHHON MUHMMAIbLHONW pabo4yen NNOTHOCTHU.

HopmupoBaHHOe 3HaYeHne MUHMMarnbHOW paboyein NNOTHOCTU U3ONUPYIOLLEro ra3a yka3biBaeTcs B
cTaHgaprax Ha anekTpoobopyaoBaHUE KOHKPETHBIX TUMOB.

13.4.2 lMpueeaeHne wucCNbITATENMbHLIX HAMPSHDKEHUA K aTMOC(EepHbIM YCNOBUSAIM NPU UCTILITAHUK
JOIHKHO OCYLLECTBMNATLCA TOMbKO NPWU UCMbITAHUM INEKTPUYECKOW MPOYHOCTM M30NALUUW BBOAOB «BO3AYyX—
anerasy.

MpuBeneHue pasneHus anera3a B 00OBLEKTE UCNBITAHUA K TEMNEPATYPE OKPYXKAIOLLEro BO3Jyxa BO
BpemMs ucnoitaHna —no FOCT P 55194 (pasgen 4).

13.4.3 Tpu ucnbiTaHunm u3onaumMm rnaeHbliX uUenen KPYO HanpshkeHMEM MOMHOrO0 rpo3oBOro
UMnynbca AOMMKEeH NPUMEHATLCHA 15-yaapHblli METOA4 C NPUSIOXKEHMEM WMMYSILCOB MNOSIOXKUTENBLHOW WU
oTpULATENBHON NONSAPHOCTEN.

13.4.4 Tlpn wucnbiTaHUM M30NALUUU TPaAHCHPOPMATOPOB HANPSHKEHUA HANPSDKEHWEM CPEe3aHHOro
rPO30BOr0 MMMYMbCa AOIMKEH NPUMEHATLCSA 3-yAapHbIA METOA C NPUSIOXKEHUEM UMMYILCOB MONOXKUTENBHOW
W OTpULATENBLHON NMONAPHOCTEN.

13.4.5 Mpu ucnbiTaHum U3onaumm rmaeHbix Lenen KPY3 HanpsXeHWem KoMMyTaLuuoHHOIO UMIMynbCca
OOJDKEH NPUMEHATLCA 15-yaapHbil MeTo C MPUNOXEeHUeM UMMNYNbCOB MOMNOXMTENBHON U OTpULUATENbHOW
NONAPHOCTEN, 3a MUCKMIOYEHUEeM BBOAA «Bo3ayx—aneras» B KPYQ3 karteropuu pasmewieHusa 1, KOTopbiv
JOMKEH UCTbITLIBATLCA B CYXOM COCTOSHUM UMMYNbCaMU MOMOXMTENBHON NONMAPHOCTU, @ NoA AOXAEM —
UMMYbCamu NOSIOXKMTENBHON U OTPULATENbLHOW NONSAPHOCTEN.

13.4.6 Mpu mcCNbITAHMM U30ONALMMN TNABHbLIX LENen, Luenen ynpaeneHnss u BCNOMOraTenbHbIX Lenen
KPY3 # BTOPUYHbIX OBMOTOK W3MEpPUTENbHLIX TPAHCAPOPMATOPOB KPATKOBPEMEHHbLIM MNEPEMEHHBIM
HanpspkeHWeMm AOSMKeH NPUMEHATLCH METOA NPUIOXEHUSA OAHOMUHYTHOTO HaNPsHKEHUS.

13.4.7 VcnbiTaHWe nepemMeHHbIM Hanps>keHWEM C U3MEepPEeHWEeM YacTU4YHbIX pPaspsafoB AOSHKHO
npoBOAMUTLCA:

a) Npy TUMOBOM MCMbITAHUKM — HA NOMHOCTLIO COBpaHHOM KPY3 unu Ha ero TpaHcrnopTHbIX 6rokax;

6) Npu NPUEMO-CLATOYHOM UCMLITAHWKU — HA NOMHOCTEIO cobpaHHOM KPY3, TpaHCnopTHbIX Brokax,
MOAYNSAX UM Ha OTAENbHbIX 3neMeHTax KPY3.

TunoBoe UCNbITAHUE MEPEMEHHbIM HanpsXeHMeM ¢ U3MepeHWeM YacTu4HbIX paspsagos no 13.1.10
JOJDKHO MPOBOAMUTLCA NOCMNE WUCMbITAHWUN SMEeKTPUYECKON MPOYHOCTU M3OMALMM HanpsHKeHUSMU FPO30BbIX
UMMYNbCOB, KOMMYTALUWOHHbIX UMNYNbCOB U KPaTKOBPEMEHHbLIM NEPEMEHHbIM.

13.5 CxemMbl M YCNOBUSA TNPUMNOXEHUSA UCMNbITATENbHbIX HaANPAXEHUNn npwu
MCMBITAHUWN U3ONMALWKU TMAaBHbLIX Lenen

13.5.1 Mpu wncnbITaHUU U3ONAUMM OTHOCUTESNIbHO 3EMNN WUCMbITATENbHOE HaNPKEHWE LOIDKHO
NnpuKNaabiBaTbCA K BbiBOAY (BbIBOAAM) [MABHOW LeNM KakAoro nomwca, a obonoyka — 3a3emnsTbCs.
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McnelTaHne KOMMYTAUMOHHBLIX annapatoB (38 WUCKIYEHWEM 3a3eMnuTeneit) AOMMKHO NPOBOAUTLCA NpPU
BKIIIOYEHHOM W OTKMIOYEHHOM MONOXEHUSAX, MPUYEM MPU  OTKIHOYEHHOM MOJIOKEHUW UCMbITATENLHOE
HanpsKeHue [OIDKHO NPUKNadblBaTbCsi OJHOBPEMEHHO K 0OOMM BbIBOAAM OJHOIO U TOrO Xe nomioca.
McnbiTaHne 3asemnuTenei OMHKHO NPOBOAWUTLCA TOSIbKO NPWU OTKITIIOMEHHOM MOSOXKEHWUMN, a HanpshkeHue —
NPUKNAaAbIBaTLCA TOMLKO K HE3a3€MIIEHHOMY BbIBOAY.

13.5.2 WcnbiTaHne u3onAuMM Mexay MonicamMum LOMKHO MPOBOAUTLCA B Cryvyae pacnonoXeHus
BCEX TPEX NOMCcoB B 04HOW o6Luen o6onouke.

McnbiTaTenbHOe HanpsikeHUe AOIHKHO MPUKNaabiBaTbCA NOOYEPEAHO K BbIBOAAM KaXKA0ro Mornioca,
a BbIBOAbI OCTambHbIX MOSOCOB U UX 060NOYKN JOSKHbI 3a3€MNATLCS.

KomMyTaunoHHble annapaTtbl 4OMKHbI UCMbITLIBATLCA C y4eToM TpeboBaHun 13.5.1.

13.5.3 Ecnn B coctaB KPY3, ero nontocos, sueek unu GrOKOB BXOAAT dNIEMEHTbl (M3MepUTEerbHbIe
TpaHCcAOpMaTOPbl HAaMpPsXEHUsi, KabernbHble BBOALI, BBOAblI «BO3AYX—3meras» WM «Macro—anerasy),
MaKeTbl KOTOPbIX ObiNIM paHee WUCMbITaHbl OTAENbLHO, TO AOMYCKAeTCs UCMbITaHua usonsauum KPYJ, ero
MOSIOCOB, A4YeeK unu 6noKoB NPOBOANTL 6e3 NepeuncrneHHbIX Bbille NIEMEHTOB. YCNOBUS NPOBEAEHUS 3TUX
WCNbITAHNIA AOSMKHbI YCTaHaBNMBATLCA B CTaHgapTax Ha KPY3 KOHKPETHbIX TUMOB.

13.5.4 BropuuyHble OOMOTKM TPaHCHOPMATOPOB TOKA AOMKHbI OblTb MPU UCMLITAHUU U3ONSALUK
rnaBHOW LENKU 3aMKHYTLI HAKOPOTKO W 323€MINEHBI.

13.5.5 YcTpoincTso Ans 3awwmThl OT NEPEHaNPSXKEHUI HA BPEMSI UCNIbITAHUIA U30NALUM rMaBHOM LEnu
OOJDKHO OTCOEAMHATLCA UMM BbIHUMATLCA U3 OBbekTa ucnbiTaHui. Npu 3TOM AOMKHO obecneunBaTbCcA
coxpaHeHue peanbHOW POPMbI INEKTPUYECKOTO MOSS.

13.5.6 VcnbiTaHue n3onauum Mexay pasoMKHYTbIMU KOHTAKTaMM BbIKIOYaTeNen u pasbeauHuTenen
JOIMKHO NMPOBOAUTBLCA MO CNeAyoLLMM CXeMaMm:

a) ecnum UCNbITaTenbHOE HampsbkeHWe Mexay KOHTaKkTaMu annapartoB pPaBHO MCMbITATENbHOMY
HanpsbKEeHUIO OTHOCUTENbLHO 3EMMU, TO WUCNLITATENbLHOE HAaNpPs>KEHWE NPUKNAAbIBAETCA K OAHOMY M3
BbIBOAOB (NPU TUMOBbLIX UCMLITAHUAX — K KaXZOMY M3 BbIBOAOB NOOYEPEAHO), a APYrOi BbIBOA M 0060Moyka
3a3eMNAI0TCH;

6) ecnu ucCnbITaTenbHOE HAanpshKeHWE MeXxay KOHTakTaMu annapaTtoB Bbllle MWCMbITATENbHOIO
HanpsXXeHUA OTHOCUTENBHO 3EMNU, TO:

- AnA annapaToB knaccoB HanpsbkeHua oT 110 go 220 kB kK 0gHOMY W3 BbIBOAOB (NPW TUNOBbLIX
UCTIbITAHUSX — K KaXAOMY U3 BblBOAOB MOOYEPEAHO) MPUKNAAbLIBAETCA HaNpPsHKeHUe, paBHOE
UCNLITATENbHOMY HanPsHXKEHWIO OTHOCUTENBHO 3€MIU, a K APYromy BbiBOAY — NEPEMEHHOEe HanpskeHue,
caBuHyTOoe no hbase Ha 180 anekTpuyeckux rpagycos (NPU UCMLITAHUU KPATKOBPEMEHHLIM NEPEMEHHBLIM
HanpsHKEHWEM) UNN CUHXPOHW3WPOBAHHOE (NMPU UCTLITAHWK HAMPSHKEHUSIMU TPO30BbIX U KOMMYTALMOHHbIX
MMMNYNbCOB) MO OTHOLLEHWIO K HANPSHXKEHUIO HA MEPBOM W3 BbIBOJOB TakK, YTOObl MeXay KOHTakTamu 6bino
MPUMOXKEHO HOPMUPOBAHHOE UCMLITATENBHOE HaMNPSKEHNE;

- Ans annapaToB Knaccos HanpsbkeHusa ot 330 4o 750 KB npu ucnbITaHUM HaNPsHKEHNSMU TPO30BbIX
1 KOMMYTALMOHHBIX UMNYIbCOB K KaXA0My M3 BIBOAOB JOSKHEI ObiTh NPUMNOXEHBI HANPSXEHUS, YKa3aHHbIE
B ckoOkax B rpadpe 3 unm 5 Tabnuubl 13.2. MeHbluee U3 MPUMNOXEHHbIX HANPSHKEHWA AOMKHO ObITb
nepeMeHHbIM, CUHXPOHWU3MPOBAHHLIM MO OTHOLUEHUIO K BonbLueMy WMMNYNbCHOMY HanpsbkeHWIO, Tak, YToObI
MEXay KOHTaKTamu ObIno NPUMOKEHO HOPMUPOBAHHOE WUCMbITATENBHOE HaMpsDKEHUE, ykadaHHoe 6e3 ckoboK B
rpade 3 unum 5 Tabnuupl 13.2;

- Ans annapatoB knaccoB HanpsbkeHus oT 330 o 750 kB npu ucnbiTaHMM KPaTKOBPEMEHHbLIM
NnepeMeHHbIM HanpsXXeHWem K OAHOMY W3 BbIBOAOB (NPU TUMOBbLIX UCMLITAHUSIX — K K&XKAOMY W3 BbIBOJOB
nooYepeHO) AOJHKHO ObiTb  MPUMOXEHO  HAMPSDKEHUE, paBHOE WUCMbITATENbHOMY  HAaMpPsHKEHUIO
OTHOCUTENBLHO 3EMIMU, & K APYIOMY BhLIBOAY — NEPEMEHHOEe HanpshkeHwe, CABUHYTOe no pase Ha 180
3MEKTPUYECKMX PadyCcoB MO OTHOLUEHUIO K HaMPsHKEHMIO Ha MepBOM M3 BbIBOJOB TakK, YTODObI Mexay
KOHTaKTamu Gbifi0 NPUIOXKEHO HOPMUPOBAHHOE UCMbITATENBLHOE HaNpsHKeHue.

13.6 CxeMbl M YyCNOBUA TMNPUNOXEHUA WUCNbITATENbHbIX HaNPSAXEHUN npwu
MCMbITAHUW U3ONMALUUN LUENMEN YyNpaBleHUa u BCNnomMmoraTenbHbIX Lenemn

13.6.1 Mpu UcnbITaHUM M30NAUMK LEnen ynpaBneHUsi U1 BCNOMOraTenbHbIX LENei UcnbiratensHoe
HanpsbkeHue [AOMKHO ObITb MPWUMOXEHO KO BCEM KOHTAKTHbIM 3aXMMaM Kaxaon COOpKM KOHTAKTHbIX
3aXMMOB  Kaxgow 4vactu KPY3, 3a WUCKNIOYEHWEM 3aXKUMOB, SMEKTPUYECKM COEAMHEHHbIX C KOPMYCOM.
Ob6onoyka u Kopnyc Lkada 3a3emMnaiTcs. [JonyckaeTCa NPU 3TUX UCTILITAHUSIX BCE KOHTAKTHbIE 32>KUMbI
COeIMHATL Mexay coboMn.

13.6.2 BropuyHbie 06MOTKM TPAHCHOPMAaTOPOB TOKA 0MKHbI ObITb 3aKOPOYEHbI U OTCOEIUHEHBI OT
3eMnu, a BTOPUYHbIE 0BMOTKM TPaHCOPMATOPOB HaNPsXeHUs — pasoMKHYTbl. HopmanbHO 3a3eMneHHble
32)KMMbl  HEKOTOPbIX 9NIEMEHTOB Lenei  (M3MepuTenbHbiX TpPaHCOPMAaToOpOB, 3NEKTPOKOHTAKTHbIX
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MaHOMETPOB) BO BpPEMS UCMbITAHUSI AOMKHbI ObiTb OTCOEAMHEHbI OT 3a3eMneHHOW 060M0YKU, ecnu 3TO
NpeayCMOTPEHO KOHCTPYKLIMEN.

13.6.3 Ecnu B ucnbITyeMONn Lenun ynpasneHus u BO BCNOMOraTesnibHON Lenu UMerTCa SNEMEHThI C
HOPMWUPOBAHHbLIM UCTbITaTENbHLIM HanpsbkeHeM meHee 2 KB, TO ncnbeiTaHme JOmMKHO NPOBOAUTLCA ABaXbl
B YKa3aHHOW HMXXe NOCneL0BaTeNbHOCTU:

a) npu OTCOEJUHEHHbIX OT KOHTAKTHbIX 3aXWMOB STUX SNMEMEHTOB MNpoBOAax CXembl -—
UCnbITaTeNbHbLIM HaNpsbkeHnem 2 kB;

0) Np1 NOACOEANHEHHbIX K KOHTAKTHLIM 3a)KMMaM STUX SNEMEHTOB NMPOBOAAX CXeMbl — HAMMEHbLUWUM
U3 HOPMUPOBAHHBIX ANA 3TUX ANIEMEHTOB UCMbITATENbHbIM HaMPsSXKEHUEM.

13.6.4 WcnbiTaHWne BTOPUYHBIX OOMOTOK W3MEPUTENbHbIX TPaHCOPMATOpPOB W 3a3eMMsaemMoro
BbIBOAA NEepBUYHOW 0OMOTKM TpaHcopmaTopa HanpshkeHuss — no FOCT 1983.

13.7 NcnbiTaHne HaAa MeCTe YCTaHOBKMU

McnbiTaHue 9nekTpuyeckon npoyHOCTM usonsaumm KPYSO nocne MOHTaxa Ha MECTe YCTaHOBKU
JOJDKHO NPOBOAUTLCA MO AYenkaM. Bua ncnblTaTenbHOro HanpPsHKEHUss 1 MEeToA NMPOBEAEHUS UCMNbITaHWUA B
3aBMCUMOCTM OT MMEIOLLErocs McnblTaTenbHOro obopyaoBaHWA AOMKEH YKa3biBaTbCA B CTaHAaprax Ha
KPY3 KOHKpETHbIX TUMOB.
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NPUNOXEHUE A

(ob6asarenbHoe)

AONYCTUMbIE B YCNOBUAX 3KCNNYATALUWUN KPATKOBPEMEHHbIE NMOBbILLEHUA
HANPAXXEHUA YACTOTOU 50 Ny ANA INEKTPOOBOPYAOBAHUA KIIACCOB HAMNPSXEHUA OT
110 10 750 kB

A.1 JonycTumbie B yCRNOBUSIX 3KCNNyaTaUUK KPATKOBPEMEHHLIE NMOBLILUEHUS] HANPSDKEHUSA YacTOTON
50 'y He AOMKHBI NPEBbLILLATL OTHOCUTENbHBLIE 3HAYEHUA (ANA HANPSXXKeHUS Mexay dasamu Unm Noncamm
Ug.¢y — NO OTHOLLIEHMIO K HaubonbLuemy pabovemy HanpsHKEHUIO; ANA HANPSDKEHNSI OTHOCUTENbHO 3emnn Uy,

s — MO OTHOWEHMIO K HauBonblemy paboyemy HanNPsXXEHUIO, AENEeHHOMY Ha \/5 ), ykaszaHHble B Tabnuuax
A1 1 A2. OTM OTHOCUTENbHBIE 3HAYEHUS| OTHOCATCA K CEAYIOLEMY SNeKTPOOGOPYIOBAHUIO KNAaccoB
HanpsbkeHua 110 — 750 kB ¢ ucnbiTaTeNbHBIMU HANPSHXKEHUAMU MO HACTOALLEMY CTaHAapTy: CUIIOBbIM
TpaHcchopmaTopaM  (aBTOTpaHCcchopmaTopaM) OOLWEro  HasHaA4YeHusl,  LUYHTUPYIOLUMM  peakropam,
TpaHcopmaTopaMm HanpskeHus, TpaHcdopmaTopam TOka, annapataMm TeX BWAOB, Ha KOTopblie
pacnpoCTpaHAETCa HaCTOALWMN CTaHAAPT, KOHAEHCATOPaM CBA3U U LUMHHBIM OMOpaM.

A.2 Yka3aHHble B Tabnuuax A.1 u A.2 OTHOCUTENbHbLIE 3HAYEHUSI HANPSHKEHUA PACNpPOCTPAHSAIOTCS
TaKkKe Ha NOBLILUEHHbIE HANPSHKEHUS, OTNMYAIOWMECA OT CUHYcouabl YacToTon 50 My 3a cyeT HamnoXeHus
rapMOHUYECKMX COCTABMAOWMX HanNpspkeHUA. YkasaHHble B Tabnuuax A1 U A.2 3Ha4YeHUs1 HanpsKeHus
mexay dasamm M OTHOCUTENbHO 3eMfM NpeacTaBnAlT co6O0N OTHOLIEHWE MAaKCMMyMa MOBBILLIEHHOIO
HanpPsPKeHWsA COOTBETCTBEHHO K amnnuTyae Haubonblero paboyero HanpskeHWs Wnu K aMnnutyge

HanbonbLlero pabo4ero HanpPsHKEHUs, AeNeHHON Ha«/§.

A.3 3HaueHun AONyCTUMbIX NOBLILLEHUN HaANPsSHKEHUs mexay daszamu, ykasaHHble B Tabnuue A.1,
OTHOCAITCS TOMbKO K TpexdasHbiM CUNOBbIM  TpPaHCHOPMATOPaM, LUYHTUPYIOLLMM peakropam MU
3NEKTPOMarHUTHbIM TpaHcopMaTopam HarnpsKeHUs1, a Takke K annaparam B TPEXMNOSIIOCHOM UCMNOSTHEHUM
npu pacnonoXeHuu TpexX NONOCOB B 0AHOM 6ake unu Ha oaHoi pame. MNpu 3TOM ANs anNapaToB 3HAYEHUsI
1,60; 1,70 n 1,80 OTHOCATCA TONbLKO K MexAyda3HON BHELUHEN U30NALMKU annapaToB KNaccoB HaMPSPKEHUSA
110, 150 n 220 kB.

Tabnuuya A1 — HdonycTumble B YCMNOBUSIX SKCMnyaTauMu KPaTKOBPEMEHHbIE MOBbLILUEHUS] HANPSHKEHUA
yacrorton 50 'u gns anekTtpoobopynoBaHus knaccos HanpsbkeHua ot 110 go 330 kB BKNIOYMTENBHO

JonycTumoe noBbILLEHNE HanpsHKeHus,
OTHOCUTENbLHOE 3HaYeHue, He Bonee, npu
Bua anektpoobopyaosaHus ANUTEnbLHOCTH
20 mun" 20 ¢” 1¢ 0,1¢

p-ob| d-3 (-] p3[pd] b3 [d-p| -3
Cwunosble TpaHcopmaTopbl (aBTOTpaHCOpMaTophbl) 1,10 1,25 1,50 1190 (1,58 | 2,00
LLyHTupytoLLme peakTopbl U 3NEeKTPOMarHUTHbIE
TpaHcopMaTopbl HANPSXKEHUS 115 1,35 1,50 12,00 1 1,58 | 2,10
Annaparbl, EMKOCTHbIE TpaHCOPMaTOPbl HANPSHKEHWUS,
TpaHcopmaTopbl TOKA, KOHAEHCATOPbI CBSA3U, LUMHHbIE 1,15 1,60 1,70 | 2,20 | 1,80 | 2,40
onopebl

7 Konu4ecTso MOBLILIEHWIT HANPSXKEHUS ANMTENbHOCTbIO 20 MUH He [JOIDKHO npeBbiate 50 B TeYeHue
OZHOrO0 roaa.

Konnm4yecTBO NOBLILIEHWIA HANPSXKEHUA ANUTENLHOCTLIO 20 C HEe AOMKHO ObiTe Gonee 100 3a cpok cnyxObl
3nekTpoobopyAOBaHUSA, YKa3aHHbIN B CTaHAapTax Ha OTAENbHbIE BUAbI ANeKTpoobopyaoBaHusi, unu 3a 25
neT, ecnu Cpok cny>Obl He ykazaH. [Mpu 3TOM KONMYECTBO MOBbLILIEHUI HAMPSPKEHUA HE AOIKHO NPeBbILIAaTh
15 B TeyeHune oHOro roaa u bonee AByX B TEYEHUE CYTOK.

«
YKasaHHbIE 3Ha4eHUA He pacnpOCTPaHATCA Ha anekTpoobopygoBaHue knaccos HanpsxeHust 330 — 750 kB ¢ ypoBHeM
usonauum a.
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Tabnuua A.2 — [onycTuMble B YCMOBMSIX JKCMSlyaTauuMu KPaTKOBPEMEHHbLIE MOBbLILLEHUSA HaMPSHKEHUS
yacroton 50 'y ansa anekTpoobopyaoBaHus knaccos HanpshkeHus 500 n 750 kB
HonycTumoe noBLiLLeHUe HanpﬂmeHMﬂ”, OTHOCUTENBHOE 3HaYeHUe, He

Knacc Bornee, Npuy ANUTENLHOCTY ¢ U KONWYECTBE NOBbLILLIEHMUI B ro N
;aenH';:- Bug snektpooGopysoBaHus t=8y 3y 19 |20 MUH |SMuH|1muH| 20c | 1c | 01 ¢
KB n<200 | €125 | <75 | <50 <7 <5 <4 - -

Cunosble TpaHchopMaTophl 1.025 105 [1.075| 110 115 | 1,20 | 125 | 1,90 | 2,00
(aBTOTPaHcdopmaTopsl) 1,025 1,056 11,075 1,10 1,15 [ 120125 ] 150 | 1,58
LLyHTupytoLLne peakTopbl 1
3MeKTPpOMarHuTHele 1,025 1,05 |1,075| 1,15 1,15 | 1,20 | 1,35 | 2,00 | 2,08

500 |TREHCHOPMATOPbI HANPsKeHNs
Annapartel, EMKOCTHbIE
TpaHcopMaTopbl HanpskeHus,

TpaHcopmaTopkl TOKa, 1,025 1,05 [1,075| 1,15 1,15 1,20 | 1,60 | 2,20 | 2,40
KOHZEeHcaTophbl CBA3M, LUMHHbIE
onopel
Cunosble TpaHchopmaTophbl 1,025 105 (1075| 110 | 115 (| 120 | 125 | 167 | 1,76
(aBTOTpaHchopMartophl) 1,025 1,05 [1,075| 110 | 115 [ 120 | 125 [ 1,50 | 1,58
LLyHTupytoLme peakTopsl,

750 |annapaTkl, TpaHchopmaTophl
HanpspkeHusa 1 Toka, 1,025 1,05 (1,075 1,10 1,15 (1,20 | 1,30 | 1,88 | 1,98
KOHZEeHcaTophbl CBA3M, LUMHHbIE
onopel

VB uucriuTene ykasaHbl 3HaueHWs AONYCTUMOTO MOBLILIEHNS HANPAXKEHUS OTHOCUTENbHO 3eMfK, B 3HaMeHaTerne —
Mexay dasamu.

A.4 [na cunoBbiX TpaHC(OPMAaToOpPOB NpU ANUTENLHOCTU BO3AENCTBUA HanpskeHua 20 C U Bbllle,
HEe3aBWCUMO OT NpuBeAEeHHbIX B Tabmuuax A.1 n A.2 3Ha4Y€HWN, NOBbLILEHHbIE HANPSXKEHUA HE AOMMKHbI
UMETb KPaTHOCTb MO OTHOLUEHWIO K HOMUHANIbHOMY HaNpPsHKEHUIO OTBETBNEHUs 0OMOTKMU TpaHCcdopmaTopa
Gonee ykasaHHon B TOCT P 52719 (6.3.3).

A5 [na Bbiknoyatenen, He3aBUCUMMO OT NpuBEAEHHbIX B Tabnuuax A1 un A2 3HaveHun,
MOBLILEHHbIE HaMPsXXeHWA AO0MKHbI ObiTb  OrpaHM4YeHbl Mpeaenamu, Npu  KOTOpbIX COOCTBEHHOE
BOCCTaHaB/IMBAKOLLEECH HaNpPsXKeHWE Ha KOHTAKTax BbIKMIOYATENsl He NMPEBLILLAET 3HAYEHUW, YKA3aHHbIX B
FOCT P 52565.

A6 Tpn ANUTENBHOCTU MOBLILLEHWA HAMPSPKEHMA {, NPOMEXYTOUHOM MEXAy ABYMS 3HAYEHUAMM
ANUTEnNbHOCTU, NpuBedeHHbIMKU B Tabnuuax A.1 u A.2, 4ONYCTUMOE NOBbLILLEHUE HAMPSHKEHUS AOMKHO ObITb
paBHO yKa3aHHOMY AnA 60nbLIero u3 aTUX 3Ha4YeHUin ANUTENbHOCTHU.

Mpu 0,1 ¢ <t < 0,5 ¢ AONyCKAETCs NOBbILLEHNE HANPSHKEHUA, paBHoe Ui + 0,3(Ug 16 — Use), rae Up e
n Ui — AONYCTUMbIE MOBLILUEHUS HANPsXKEHUs NPy ANMTENbHOCTAX {, paBHbIX COOTBETCTBEHHO 0,1 1 1 C.

A.7 MpOMEXYTOK BPEMEHMN MEXAY ABYMS MOBbILLUEHUAMU HanpsXXeHUAa AnuTtenbHOCTbIo 20 ¢, 1, 5 1
20 MuH pomkeH 6biTb HE MeHee 1 Y, ANUTENbHOCTLIO 1, 3 M 8 4 — He meHee 12 4. Ecnu nosblweHne
HanpsHKeHUs ONUTENbHOCTLI0 20 MUMH MMENo MEecTo ABa pasa (C YacoBbiM MHTEPBArioM), TO B TeYeHUe
OnuxanLmx 24 Y NoBbILLEHWE HAMNPSDKEHUA B TPETUIA pa3 4OMyCKaeTCsa NuLb B Cryyae, ecrim aTo Tpebyetca
BBMAY aBapUHON CUMTyaLuu, HO He paHee YyeM vepes 4 v,

A.8 KonuyectBo AonyckaemblX B TEYEHWE OAHOrO roja MOBLILWEHWA Hanps>KEeHUS YKa3aHO B
Tabnmuax A1 u A2 (ana gnutenbHoctem 0,1 M 1 C KONMMYECTBO MOBLILUEHWUIA HAaNPSHKEHUS He
pernaMeHTUpoBaHoO).

A.9 3HayeHus, NPoAOIHKUTENBHOCTL M KONUMYECTBO MOBLILLEHUI HaMNPSXEHUA AnNUTEnbHOCTbIO 20
MWH 1 Bonee nognexar o6a3aTensHON perncTpaumm onepaTMBHbLIM NEPCOHANoM UM aBTOMaTUYECKHU.
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