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M EXTOGCYITIAPCTBEHHTGBMU CTAHIATPT

SJIEKTPOOBOPYJIOBAHUE INTEPEMEHHOI'O TOKA
HA HAIIPAXKEHHNA OT 1 10 750 kB

TpeboBanua K 3JIeKTPUYECKOM NMPOYHOCTH H30JISAIMH

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

Nara eeeaenna* 1999—01—01

1 OBJIACTb IIPUMEHEHUA

HacTtodmmm ctTanoapT pacpoCTPaHACTCA HA ICKTPOOOOPYIOBAHUE TPeX(Pa3HOrO MEPEeMEHHOIO TOKA
yacTOThl S0 'l Tpexpa3HOTO (TPEXIMOMICHOTO) U OTHOMA3HOIO (OAHOMOIIOCHOTO) UCTTIOJTHEHUN HA HAMPSI -
KeHud oT 1 po 750 kB, kmumaTnueckux ucnosHeHu Y, YXJI, XJI, T, TC, kareropuit pasmemeHud 1, 2,
3ud4no TOCT 15150:

a) CWIOBBIC TPAaHCHOPMATOPHI (B T. Y. aBTOTPAHCHPOPMATOPHI);

0) TpaHCHOPMATOPHI HANMPSLKECHUA (JIEKTPOMATrHUTHBIC U €MKOCTHBIC);

B) TPAaHC(OPMATOPHI TOKA;

') PCaKTOPHI.

- LIYHTUPYIOLLIHE,

- TOKOOIPAHUYMBAIOLIHE KJIACCOB HamnpsxkeHud ot 1 1o 220 kB,

- 3a3eMJIAIOLIME OYTroracalme KaaccoB HanpsokeHud or 1 mo 35 kB;

1) anmnaparkl:

- BBIKJIIOYATEAHU (B T. Y. BBIKJIKOYATSNU HATPY3KH U OTIACIUTEAN O0€3 BUAUMOIO IMPOMEXKYTKA MEXAY
KOHTAKTAMM),

- pPa3sbeAUMHUTEM (B T. Y. PA3BCOAUHAIOIINE BBIKIIOYATCIM HAIPY3KU U OTIACAMUTCIM ¢ BUIUMBIM
MMPOMEXKXYTKOM MEXIY KOHTAKTAMMU),

- KOPOTKO3AMBIKATEIIH,

- 3a3¢MJIMTEIIU,

- KOMIUIEKCHI alnaparos,

- MIPEOOXPAHUTEIIN KJIACCOB HamnpsckeHusd ot 1 no 220 kB,

- KOMIUIEKTHBIC pacnpeneaureabHbie yerponcTsa (KPY), B 1. u. HapyxxHOoN yctaHOBKH (KPYH), B
METAUIMUYECKON HErepMETHYHOM O0O0M0UKe KJIACCOB HaNpsKeHud oT 1 1o 35 kB,

- SKPAHUPOBAHHBIC TOKOIPOBOABI KJIACCOB HaMNpskeHUud ot 1 1o 35 kB,

- KOMIUIEKTHBIe TpaHchopMmaTtopHbie nmoactaHuuu (KTII) knaccos HanpskeHud ot 1 10 110 kB;

€) KOHACHCATOPHI CBI3U KJIACCOB HAIMpsKeHUd oT 35 no 750 kB;

’K) KOMIDICKTHBIE PACHPEICIUTEABHBIC YCTPOMCTBA TEPMETHUHBIE ¢ MTOJTHOM WM YaCTHYHOM H30JI5 -
LIUEH TJIABHBIX LICTICH 3JIEra30M WJIM CMECHIO €ro ¢ ApyruMu rasamMu (KPY3);

3) HU30JATOPHI:

- APMHUPOBAHHBIC, MPEIHA3ZHAYCHHBIC I CAMOCTOATEABHOIO MPUMEHEHUA B AIIapaTax U pacrpeac-
JIUTEJIBHBIX YCTPOMCTBAX, B T. U. KOMIUICKTHBIX,

- IIMHHBIC OMOPHI,

- APMHUPOBAHHBIC BBOOBI, MPECIHAZHAYCHHBIC O MPUMCHECHUA B MACSTHBIX WIH 3alIOJTHEHHBIX HETO-
PIOYMM KMIKUM OHAJICKTPUKOM TPAHC(HOPMATOPAX, PCAKTOPAX M aAIIapaTax,

- BBOIBI, COOMpaAcMbIC U3 YaCTeH HAa 0aKe MAC/STHBIX WM 3aIMIOJHEHHBIX HETOPIOUYUM XKUAKHUM JHUD-
JICKTPUKOM TPAHCHOPMATOPOB, PCAKTOPOB, anmnaparoB U1 KPY 5.

* Ilopsamok BBCACHUS CTAHIAPTA B ACHUCTBUEC NMPUBCICH B NPWIOXKCHUN /.

N3nanme opunmaabHOe



I'oCT 1516.3—96

CTaHgapT HE pacrpOCTPAHACTCS Ha:

- JIICKTPOOOOPYIAOBAHUE, PAOOTAIOIIECE B UCTIBITATCABHBIX, MCIULIMHCKHX, PCHTTEHOBCKUX, PATUOTEX-
HHUYECKUX, ABTOHOMHBIX IMOABUXKHBIX U APYrUX CHELHATBHBIX YCTAHOBKAX;

- BEHTWIbHBIE OOMOTKH MPeOoOPa30BaATECIbHBIX TPAHCHOPMATOPOB U MPeOOPaA30BaATEIILHBIC PEAKTOPHI;

- BAKYYMHBIE€ BBIKJIIOUATCIH;

- IeTaau TPAHCHOPMATOPOB U PEAKTOPOB (HAMIPUMEDP YCTPOMCTBA MEPEKIIOUCHUS OTBETBICHUN 00-
MOTOK M CBI3aHHBIC ¢ HUMHM YCTPOUCTBA, B T. Y. YCTPOMCTBA MEPECKITIOUYECHUA, MMOCTABIACMBIEC OTICIBHO OT
TPAHC(HOPMATOPOB), HCTAJMU aANmaparoB (HANMPUMEP WUTAHTH, TATH, HAMPABILIOUIUEC, U3OJIUPYIOLIHUE T10-
KPBILIKH );

- M30JIALHI0 MPHUCOCIUHEHU (y3¢J BHE 0aka TpaHcopMaTtopa) Kadoead K OOMOTKE MACISAHOIO
CWJIOBOIO TpaHChOpMaTopa;

- MOCJICAOBATE/IBHBIC U TUHEHHBIC PETYJIUPOBOYHBIE TPAHCPOPMATOPHI;

- M3OJALHUI0 HEUTPAJIU CUJIOBBIX TPAHCHPOPMATOPOB, 3A3EMIIIEMYIO UYEpEe3 MOCACIOBATEIABHBIN PEry-
JIUPOBOYHBIN TpaHCHOPMATOP;

- U30JALHIO MEXAY TOKOBSAYIIUMHU YACTIMHU MHOTO3aKUMHBIX BBOJIOB;

- BACKTPOOOOPYAOBAHUE, HAXOOALICECHd B DKCIUIYATALMU, B YACTHU MPOPHUIAKTHUYCCKHUX HUCTBITAHUM
€ro U30JIALIUMU,

- BHEUIHIOK U30JIALMIO DJICKTPOOOOPYIOBAHUA U BHYTPECHHIOK U3OJALUIO CYXUX TPAHCHOPMATOPOB
1 PEAKTOPOB, MOABEPIaIOIILYIOCI BPEIHBIM BO3ICHUCTBUAM Ta30B, UCIIAPCHUU U XUMHUYECCKHUX OTJIOXKCHUU.

TepMHUHBI, MPUMEHACMBIC B HACTOAIIEM CTAHAAPTE, U UX MOICHEHHUA MPHUBCICHBI B pas3aciac 3.

TpeOdoBaHUA HACTOALICTO CTAHIAPTA ABALSIOTCS 0043aTCIbHBIMMU.

2 HOPMATUBHBIE CCbLIIKH

B HacToseM ctanmapTe HCHOABb30BAHBI CCHUIKM HAa CIACAVIONIUE CTAaHAAPTHI:

I'OCT 687—78 Beiximouarenu nepeMeHHOro ToKa Ha HamnpstkeHue ¢B. 1000 B

I'OCT 1516.1—76 BOnexTpoobopyroBaHHEe NMEPEeMEHHOrO TOKa Ha HampsckeHus or 3 no 500 kB.
TpeOOBaHUS K BACKTPUUECCKOM MPOYHOCTH H3ONSLIUU

['OCT 1516.2—97 BnexTpoobopyaoBaHHUE U IIIEKTPOYCTAHOBKH MEPEMEHHOTO TOKA HA HAMpsIKeHHE
3 kB m BbinIe. O01I1MEe METOABI UCTIBITAHUN SACKTPHICCKON MPOUYHOCTHU U3OIALINU

I'OCT 1983—89 Tpancdhopmarops! HanpsoKkeHUA. OO01IHe TEXHUUECKUE YCIIOBHUS

I'OCT 7746—89 Tpauchopmatopsl Toka. O0HIMEe TeXHUUYECKHE YCIOBUS

['OCT 9920—89 BnexkTpoodopyooBaHUe MEPpeMEeHHOTO ToKa Ha HanpstkeHue ot 3 no 750 xB. JynuHa
IMYyTU YTEYKHU BHEIIHEH U30OALIUHN

I'OCT 11677—85 TpancdopMatopsl cunosbie. O01IHE TEXHUUECKUE YCIOBUS

T'OCT 12450—82 BpikaoyaTean MNEePeMEHHOrO TOKA Ha HOMHMHAJIBbHBIE HampsaxeHUud or 110 mo
750 xkB. Texunueckue TpeOOBAHHA K OTKIIIOUCHHUIO HEHATPYKCHHBIX BO3AYIIHBIX JIMHUU U METOIbI UCIIbI-
TAaHUH

I'OCT 15150—69 MaiuHbl, pUOOPHI U ApYyrue TeXHUYeckue uzneaust. UcnomHneHus aist pa3imyHbIX
KIIMMAaTUUYECKHUX pailoOHOB. KaTeropuu, yCaoBHUd DKCIUIyaTallUU, XpaHEHUA U TPAHCIIOPTUPOBAHUA B YACTH
BO3IACHUCTBUA KIIUMATUUECKUX (PAKTOPOB BHEIIHEN CPEeIbl

T'OCT 15543.1—89 W3snenua snexkrporexHuyeckue. O0mme TpeOOBAHUA B YACTU CTOMKOCTU K KJIU-
MATUUYECCKUM BHECIIHHUM BO3ICHUCTBYIOLIUM (PAKTOpPaAM

I'OCT 15963—79 Usnmenus 37eKTpOTeXHUUECKHE I PAMOHOB ¢ TPOMUYECKUM KiIMMaToM. OO1iue
TEXHUYECKHUE YCITOBHSI

I'OCT 16110—82 TpancdhopmaTopnl cunoBble. TepMHUHBI U onpeaeaeHU

I'OCT 16357—83 Pa3psaaiHUKU BEHTWIbHBIE MEPEeMEHHOTO TOKAa HA HOMHUHAJIbHbIE HANPSIKEHUS OT
3,8 o 600 xB. O0uine TexHuyeckue yciaoBUA

I'OCT 16504—81 Cucrema rocymapCTBEHHBIX MCNBITAHUN NpoaykKuuu. VcmblTaHud U KOHTPOJIb
KauyeCcTBa NPOAYKUUHU. OCHOBHBIC TEPMUHBI U OIPEACIICHUS

I'OCT 16772—77 TpancdopMaTopbl U peakTopbl mpeodOpaszoBaresibHble.  OOIIMe TeXHUYEeCKHE
YCIIOBUSL

I'OCT 20074—83 DnekTpooOOpyIOBAaHUE U SACKTPOYCTAHOBKH. MeTon M3MEpEeHUS XapaKTEPUCTUK
YACTUYHBIX pa3psaoB
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I'OCT 20690—75 DnexTpoobopyroBaHUEe NepeMeHHOro Toka Ha HanpskeHue 750 kB. TpeboBanus
K 3JICKTPUUYECCKOHN IMMPOYHOCTH H3O0JISILIHHA

T'OCT 21023—75 TpancdhopMaTopbl CWIOBBIE. MeTOABI U3MEPEHUN XapAKTCPUCTHK YACTHUYHBIX Pa3-
PAOOB IMPH UCTIBITAHUAX HANPSKEHUEM TMTPOMBILUIICHHON YaCTOTHI

I'OCT 22756—77 TpanchopMaTopbl (CUJIOBBICE U HAMPSCKEHUSI) U peakTopbl. MeToapl MCIBITAHUS
MCKTPHUUECKOHN TIPOYHOCTU U3OJALMA

3 OIIPEJAEJEHUS

B HacTosiieM ctTaHgapTe MPHUMEHSIIOT CACAYIOIINE TCPMHHBL.

3.1 Kaacc HanpsoxeHMsl 3JEKTPOOOOPYA0BAHMSA — HOMMHAJIBHOE MEXAY(PAa3HOE HAMPSDKCHUE SJICKT-
PUUYECKOM CETH, I padOThl B KOTOPOH MPEIHA3ZHAYCHO SJICKTPOOOOPYIOBAHUE.

IlpuyMeyaHunda

1 Kiacc HanpsskeHust 0OMOTKH TpaHcdopMmaTtopa (peakropa) — 1mo I'OCT 16110.

2 Knacc nanpskenns tpaHcgopmaropa — no I'OCT 16110,

3 KiaccoM HampsbKeHUS 3a3¢MUBIIOLICTO JYTOTracsllerO peakTopa CUYMTACTCS KJIACC HANPSKCHUS OOMOTKH
CUJIOBOTO TPAaHCPOPMATOPA WIM TEHEPATOPA, B HEUTPaAIb KOTOPOH BKIIOUYCH PEAKTOP.

3.2 Hauboubimee padouee HANPSDKEHHE JIEKTPOOOOPYAOBAHMSA — HAUOOJIBIICE HAMPSDKCHUE YACTOTHI
S0 I', HEOTPAHUUEHHO JJIUTEIBHOE MPUIOXKEHHUE KOTOPOIro K 3aKUMaM PasHbIX (pa3 (MOJICOB) SJIEKTPO-
O0OPYIOBAHUA JOIMYCTUMO 10 YCIOBUAM PAOOTHI €r0 U30JISILIUH.

IIlpuMeuaHune — Hanbosnbiuee padouece HANPSKCHUE SJICKTPOOOOPYIOBAHUA HE OXBATbIBACT JOIIYCTUMDbIC 114
€ro M3OJSILUUHN KPATKOBPEMEHHBIEC (IUTUTEJILHOCTBIO 4O 20 ¢) MOBBIMICHUS HANPSXECHUS B aBAPHMMHBIX YCIOBUAX H
ITOBBIILICHUS HAIPSKEHUI 4acToToM YO 11 (IIUTEJIBHOCTBIO 1O 8 4U), BO3SMOXKHBIC IIPU OIECPATUBHBIX KOMMYTALIMAX,
VKAa3aHHbIC B IPWJIOXKCHUU b.

3.3 DaeKTpoodOopyaoBaHHE ¢ HOPMAJBHOM H30JAIMEH — SJICKTPOOOOPYIOBAHHUE, MPEIHA3ZHAYCHHOE
U1 TIPUMEHEHHUS B SJICKTPOYCTAHOBKAX, MOABEPTAIOIIMXCI BO3ICUCTBUIO TPO30BBIX MEPEHAIPSKECHUN TTIPU
OOBIYHBIX MEpax rpo303alIUTHI.

3.4 DaekTpoodopyaoBanue ¢ 00JErdeHHOH H30JAIHUed — DICKTPOOOOPYIOBAHUE, MPEIHAZHAYECHHOE
U1 IPUMEHEHUS TOJBKO B DJIEKTPOYCTAHOBKAX, HE MOIBEPXKECHHBIX BO3ACUCTBUIO I'PO30OBBIX MEPEHAIIPSI -
XEHUU WK B 3JIEKTPOYCTAHOBKAX, B KOTOPBIX I'PO30BBIE MEPECHANIPSIKEHUS HE MPEBBIIIAIT aMIUIUTYIHOTO
3HAYCHUS UCIBITATEIBHOTO KPATKOBPEMEHHOTO (OMIHOMMHYTHOIO) MEPEMEHHOIO HAMPSIKCHUS.

3.5 Buyrpennsas u3zousuusa — no 'OCT 1516.2.

3.6 Bremmsasa uzoasmua — o 'OCT 1516.2.

3.7 YpoBeHb M30JAIHM IJEKTPOOOOpPYAOBaHHA (B T. Y. OOMOTKM, HEUTpaJIU OOMOTKM U T. 1.) —
COBOKYMHOCTb HOPMHUPOBAHHBIX UCIIBITATECIBHBIX HAMMPSKEHUHN, YCTAHOBJICHHBIX B CTAHIAPTE IJIS UCTIBITA-
HUI BHYTPEHHEH U BHEIUIHEH HU30JMALMH JAHHOTO 3JCKTPOOOOPYIOBAHUS (OOMOTKH, HEUTPAIHU U T. I1.).

3.8 HopmuposanHoe ucnbiTaTelbHoe Hanpsxenne — no 'OCT 1516.2.

3.9 DaekTpHyeckas CeTb ¢ H30JMPOBAHHOM HEHTPANBI0O — CCTh, HCUTPAJIb KOTOPOM HE UMEET COCIU-
HEHUS C 3eMJICH, 3a UCKIIIOUEHUEM NMPUOOPOB CUTHAJIM3ALUU, U3MECPEHUS M 3allUTHI, UMCIOLINX BEChbMa
BBICOKO€ COIMPOTUBICHUE, UIHU CETh, HEUTPAJIb KOTOPOU COSAMHEHA C 3EMJIEH YEPE3 AYTOracAlIun peaKkTop,
WMHIYKTUBHOCTh KOTOPOTO TAKOBA, YTO MPU OJHO(PA3ZHOM 3aMBIKaHUH HA 3¢MJIIO TOK PEaKTOpa B OCHOBHOM
KOMIIEHCUPYET EMKOCTHVIO COCTABJIAIOUIYIO TOKA 3aMBbIKAHUS HA 3¢MITIO.

3.10 DaekTpHuecKas ceThb C 3a3eMJCHHOM HEUTPANBI0O — CETh, HEUTPAJIb KOTOPOM COEIMHEHA C 3eMJICH
HAJIYXO WK 4epe3 PEe3HUCTOP WIH PEAKTOP, COMPOTUBIEHUE KOTOPBIX JOCTATOUHO MAJIO, YTOOBI CYLIECT-
BCHHO OIPaHUYMTDL KOJCOAHUI MEPEXOTHOrO MpoLecca U 00ECNEUUTh 3HAYCHHUE TOKA, HEOOXOOUMOE 1A
CEJICKTUBHOM 3AIIUTHI OT 3aMBIKAHHUY HA 3€MIIIO.

[IpuMevaHue — CTencHDb 3a3¢MICHUS HCUTPAIM CCTH XapaKTCPHU3VETCd HAWBBICIINMM 3HAYCHUEM KO3(PPU-
IIMCHTA 3aMbIKAHMS Ha 3¢MJIIO TS CXEM JAHHOM CETH, BO3MOXHBIX B YCIOBUSIX SKCIUIYATALIUU.

3.11 KosahduumeHT 3aMBIKAHHA HA 3€MJI0 — OTHOILLUCHUE HAMPSKCHUA HA HEMOBPEXKICHHOM (hase B
PACCMATPUBACMOM TOUYKE TpexX(Pa3sHOM DIICKTPUUYCCKOMN CETH (OOBIYHO B TOUYKE YCTAHOBKH SJICKTPOOOOPY-
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OOBAHMA) TIPH 3aMBIKAHUM HA 3€MJIIO OJHOM MJIM ABYX APYrux (pa3 K (pasHOMY HAMPSKCHUIO padouyeH
YaCTOTBI, KOTOPOE YCTAHOBUJIOCH Obl B JAHHOM TOYKE MPHU YCTPAHCHUHU 3aMBIKAHUA.

IIlpuMmeuvanune — Ilpu onpeneneHnn Ko3pPUUMEHTa 3aMBIKAHNSA HA 3€MJII0 MECTO 3aMBIKAHUSI U COCTOSIHUE
CXEMBbI SJICKTPUUYCCKON CETU BLIOMPAIOTCA TAKMMH, KOTOPbBIC JAI0T HAMOOJbIICEC 3HAYCHUE KOSPPHUIIMCHTA.

3.12 Tunosble HCHOBLITAHHA M30JSNHH JJIEKTPOOOOPYAOBAHHMA — UCIBLITAHUS 3JICKTPOOOOPYIOBAHUSA
JAHHOTO THIIA HA COOTBETCTBHE €r0 HU3OJSLMH BCEM TPEOOBAHMUAM, YCTAHOBJICHHBIM TEXHHUUYECKON TOKY-
MEHTALMEH, TIPOBOJUMBIC TTOCJIE OCBOCHUS TEXHOJIOTHH €TI0 IMPOMU3BOACTBA MIH (YACTUYHO WIH MOJHOCTBIO)
MOCAe U3MECHEHUM KOHCTPYKILMH, MPUMEHSIEMBIX MATEPHAIOB WIN TEXHOJIOTHMH MPOU3BOACTBA, MOTYIIHUX
CHU3HUTB SJICKTPUUYCCKYIO IMTPOUYHOCTH U3OJIALIUH.

3.13 Ilepuoauyeckue HCHBITAHUS HU30JSIHH 3jeKTpoodopyaoBanus — 1o ['OCT 16504.

3.14 IIpueMOCAATOYHBIEC MCIIBITAHUS HU30JIMH dJeKTpoodopynosanusa — 1o ['OCT 16504

3.15 O0MOTKA ¢ MOIHOM H30/AHEH HEUTPaIM — OOMOTKA ¢ YPOBHEM HU3OMSILMHU HEUTPAIN, PABHBIM
YPOBHIO U30JS1LMH JUHECHHOIO KOHLIA OOMOTKHM.

3.16 OOMOTKAa ¢ HENOJHOM M30JAIMEeNd HEeHTPa/IM — OOMOTKA C YPOBHEM M3OJMLMHM HelTpanu 6ojee
HU3KHUM, YEM YPOBEHb U30/IIIIUU JUHCHHOIO KOHIIA OOMOTKH.

3.17 Cropona Bbiciiero (cpeanero, au3iero) nanpsekenus tpancgopmaropa — no 'OCT 16110.

3.18 Cropona HeliTpaiu 00MOTKM TpaHCPOPMATOPA — COBOKYIMHOCTHb TOKOBECAYIIIMX YaCTCH, MPHUCO-
CIUHECHHBIX K 3KUMY HEHUTPAJIU U OJMKANIIEH K HEUTPATbHOMY KOHILY YAaCTH OOMOTKHMU.

4 OBIIIUE TPEBOBAHUA

41 Buapl MCNBITATEAbHBX HANPIAXKECHHUN

4.1.1 YcTaHAaBIUBAKOTCA CACAYIOLIUEC HOPMUPOBAHHBIC UCIIBITATC/IBHBIC HAMPSKCHUA (Ianee — HUC-
MBITATCABHBIC HANIPSKCHUS ) H3OMALHMHU SJICKTPOOOOPYIOBAH U

- HAMPSKEHUSA TPO3OBBIX UMIYJABLCOB (110 4.5);

- HaMpsCKeHUST KOMMYTAlIHOHHBIX UMMNTYJIBCOB (110 4.6);

- KPATKOBPEMEHHBIC NMEPEMEHHBIC HANMPSKEHUA (1o 4.7):

OOHOMMHYTHOE (110 4.7.2a) U npH IJIaBHOM noabeMe (1o 4.7.20);

- IJIMTEJBbHOE MEPEMEHHOE HANpsLKeHUe (1o 4.8);

a TakKKe TpeOOBaHMUS:

- K U30J4LHHU HA CTOMKOCTh B OTHOLLIEHUHU TEILIOBOTO Mpo0od (1o 4.9);

- K U30JI1IMH B OTHOLLICHUH OTCYTCTBUA YACTUUYHBIX pa3pAnoB (1o 4.10, 5.8, 7.5, 10.5, 12.3.2, 13.1.10);

- K BHEIIHEH HU30JIALHUU B OTHOLICHUHU OTCYTCTBHA BUAMMOM KOPOHBI (1Mo 4.11);

- K JJIMHE MYTH YTEUKH BHEIIHEH U30a41UMU (1O 4.12);

- OOMOJHUTEIIBHBIC K MU30JALIUHN SJICKTPOOOOPYAOBAHUA KIIMMATUYECKUX UCTIOIHEHUM T, TC, KaTe-

ropui pasMelueHud 1, 2, 3 u 4, a Takke KIIMMaTHYeCKUX UCTOJIHEHUH Y, YXJI, XJ1, KaTteropuu pasMeliecHUs
2 (o 4.13).

4.1.2 H3omauuda ooMOTOK HH ¢ HOMHMHAJIBHBIM HapsakKeHUEM HUKE 3 KB CUJIOBBIX TPAHCHOPMATO-
POB, BTOPUYHBIX OOMOTOK TPAHCHOPMATOPOB HAMPSKEHUA U TOKA, CHTHAJIBHBIX OOMOTOK AYIrOracsimx
PEAKTOPOB, U3OIILMUA HEUTPATIU OOMOTOK CHJIOBBIX TPAaHC(HOPMATOPOB, TPAHCHPOPMATOPOB HAMNPSIKECHUA U
IIYHTHPYIOLLHX PEAKTOPOB, HE JOMYCKAKIIAA pa0OTy ¢ pa33eMICHHUEM HEUTPAIU, A TAKKE U3OMALIHA LICTICH
VIIPABJICHUA, OJIOKUPOBKH U CUTHAJIM3ALUH TPAHCPOPMATOPOB, PCAKTOPOB M AIIIApaToB JOKHA UCTIBITHI -
BaThCS TOJABKO OTHOMHWHYTHBIM NMEPEMECHHBIM HAMIPSKCHUEM.

4.1.3 TpedoBaHHE UCTIBITAHUS HANPSDKEHUSIMHU I'PO30BbIX UMITYJIBCOB HE OTHOCUTCH:

- K DJICKTPONECUYHBIM TPaHCPOPMATOPAM ¢ HOPMAJBHON M30JSLMEH KJIACCOB HampsKeHud or 1 1o
15 xB Bxi1104.;

- K npeodOpazoBaTebHBIM TpaHchopMaTopaM, 1d KOTopeix 1Mo I'OCT 16772 He TpeOyeTca nmpoBene-
HUA UCIIBITAHUU HAMIPSKECHUIMH I'PO30BBIX UMITYILCOB.

42 Knaccpo HaAaOpAXEeHHUI DIECKTPOOOOPYILOBAaHUSI

4.2.1 Hacrodimmii CcTaHAAPT YCTAHABJIMBACT TPEOOBAHUA K SJICKTPHUYCCKON MPOYHOCTH H3O0JALIMU
ICKTPOOOOPYIOBAHUA KJIACCOB HAIMPSLKEHUA, YKA3aHHBIX B Ta0auLe 1, nmpeaHa3sHAYeHHOIO 1)1 paboThl B
SNCKTPHUYECCKHUX CETIX ¢ HOMUHAJBHBIMU U HAUOOJIBIUIMMHA JJIMTEABHO JOMYCKACMbIMU PAOOUYMMU HATIPA-
KCHUSAMHU, VKAa3aHHBIMU B Ta0Ouue 1.
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4.2.2 B HacTosg1eM CTaHOApTE TPECOOBAHUA K SJICKTPUUCCKON MPOYHOCTH HU30JISLMH SJICKTPOOOOPY-
TOBAHUA KJIACCOB HANMpsKeHUd OT 1 10 35 KB yCTaHOBJIEHBI UCXOOd U3 €ro MpEeIHaA3HAUYCHUA I paObOThI
B SJCKTPUUYECCKOM CE€TU, HEUTPAJAb KOTOPOM MOXKET OBITh KAaK 3a3¢MJICHHOH, TaK M H30JIUPOBAHHOM
(KO3 PHULIMEHT 3aMBIKAHUA HA 3eMiI0 He BoIle 1,73), a mna kimaccoB HanpsekeHUd oT 110 o 750 xB
HEUTPAJIb DJCKTPHUCCKOM CETU OODKHA OBITH 3a3¢MJICHHON (KOSM@MUIIMEHT 3aMBIKAHUS HA 3€MJII0 HE
BhIIIIE 1,4).

Taoamua 1 — Kimaccel HampsKeHUSI 3JICKTPOOOOPYIOBAHYS
B xunoBosibTax

. Haunbonsliiee 1auTeabHO
auboabllce pabouce
Knacc HanmpskeHuA HATPSTKE HIte HoMUHAIBHOE HAIPSIKECHUE OOMyCKaeMoe padbouee
3IEKTPOOOOPYIOBAHU S 3JIEKTPUIECCKOMN CETH HAMPSCKEHUE B
3EKTPOOOOPYIOBAHMS .
MEKTPUUYECKON CETH
1 1,1 1,0 1,1
3,0 3,5
3 3,6
3,15 3,3
3,3 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
13,0 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
220 252,0 220,0 252,0
330 363,0 330,0 363,0
500 525,0 500,0 525,0
750 787.0 750,0 787,0
Il puMedaHnue — HacToduui craHoapT pacnpocTpaHseTcd Takxke Ha mn3oaduyio ctopoH CH nm HH (xknaccos
HAIIPAXKCHUS, VKA3aHHBIX B TAOHMLE 1) CWIOBBIX TPaHCHOPMATOPOB, KJIACC HANPSKEHUA OOMOTKM BH KOTOpBIX
OT/JIMYACTCH OT YKa3aHHbIX B Tadauie 1.
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43 YyeT BBICOTHB YCTAHOBKHU HAA VPOBHEM MOPSId U TEeMOEpPaTypPH
OKpPYyXamwuUero Bo3ayxa

4.3.1 HopMupoOBaHHBIE MCHOBITATCJBHBIC  HANPSKCHUA  BHEHIHEM — M3OSILMM, YKA3aHHBIE B
HACTOMIIEM CTAHAAPTE, VYCTAHOBJICHBI I SJCKTPOOOOPYIOBAHUA, MPECAHAZHAUYEHHOTO I PaOdOTHI
[IpU HOMHUHAJIBHBIX 3HAYCHHUAX KIUMATHYCCKUX (PakTopoB BHewHer cpeabl nmo [OCT 15543.1 m
I'OCT 15150 pna xknumatnuyeckux ucnoaHeHu Y, YXJI, XJ1, T, TC, kareropuit pasmenieHud 1, 2, 3 u 4,
IIPHU STOM:

- BBICOTA YCTAaHOBKH Hal ypoBHeM Mops He oosiee 1000 m;

- BepxHee padouee 3HAUCHUE TEMIIEPATYyphl OKPYXKAKUIETO BO3AyXa A DJACKTPOOOOPYIOBAHUA
Kateropuu pasMeleHud 3 u 4 u 1id 3JeKTPOO0OpyIOBAHUA KAaTErTOPUU Pa3MEILECHUY 2 BHYTPU O0OJIOUKU
KPY, KPYH, KTII u skpanupOBaHHBIX TOKOIPOBOJOB TOIKHO OBITh HE BhILIE 45 "C,

JIOMOTHUTENBHOE OTPAHUUYECHUE 3HAUCHUM KIMMATHUYCCKUX (PAKTOPOB B Mpeaciiax MOMYILICHUM IO
I'OCT 15543.1, ecan 370 HEOOXOOAUMO, AODKHO OBITh YKA3aHO B CTAHAAPTAX WIHM TEXHUUYECKUX YCIOBHUAX
(Janee — CTAHJAPTAX) HA DIACKTPOOOOPYIOBAHUE OTIACIbHBIX BHIOB.

432 JImga  3aeKTpOOOOPYAOBAHUS, IMPEOAHA3ZHAYCHHOrO Wi padOTBI HA  BBICOTE  HaL
ypoBHEM  Mopad oT 1000 go 3500 M, HMCHBITATEABHBIC HAIMPSCKEHUA TPO30BBIX M KOMMYTALIMOHHBIX
UMITYJIBCOB U KPATKOBPEMEHHOE MEPEMEHHOE 4 BHECIIHEH M30JA4UMM B CYXOM COCTOSIHUM, A
TAKXKE 1A BHYTPEHHEHM HU30JALMM CYXUX TpPAaHCHOPMATOPOB M PEakKTOPOB (KpOME TPaHC-
(hbOpMaATOPOB M PEAKTOPOB C JIMTOM M30JMALMEH) JOLKHBL OBITH ONPEACICHBI YMHOXEHUEM YKA3aH-
HbIX B HACTOMILIEM CTAHOAPTE MCHOBITATCABHBIX HAMPSKCHUM HA KOSMPMPUUHUEHT K|, BBIUMCAIEMBIN 10O

(bopmyne

Kl — [ 1 H °
? 10000

rae H — BBICOTA YCTAHOBKH DJICKTPOOOOPYIOBAHUS HAA YPOBHEM MOPS, M.
4.3.3 g 3eKTpooOOpyIOBAHUSA KAaTeropuu pasMellneHUud |, mpemHazHAaueHHOro Id padoThl Ha

BBICOTE HAA ypOBHEM MOpA OoT 1000 1o 3500 M, HCTIBITATE/IBHBIC HANIPAXKECHUA KOMMYTALIMOHHBIX UMITYJIBCOB
MU KPATKOBPEMECHHOEC MEPEMEHHOEC I8 BHEIMHEH M30J4LMM TOM TOXIEM TOJKHBI OBITH OINPEACICHBI
YMHOXEHHMEM YKA3aHHBIX B HACTOSIIEM CTAHIAPTE MCHBITATCABHBIX HAMPSKCHUNM HA KOSMPOPUUMEHT K,
BBIUMCTSIEMBIN TTO (hOopMYIIe

K =1+0,5 (K — 1),
rae K, — KO3(MPUILMEHT, onpeacisaeMbli mo 4.3.2.

4.3.4 Jaa 37eKTpoOoOOpydOBaHUSA KATErOpUil pasMeElleHUd 3 U 4, a TaKKe 3JICKTPOOOOPYyIOBaAHU,
pasMenaeMoro BHyTpu 000104k HerepMeTHYHBIX KPY, KPYH u KTI1 wau skpanupoBaHHBIX TOKOIIPO-
BOIOB, MPEIHA3HAYCHHBIX a4 PpadOTHl MPU BEPXHEM padOUEM 3HAUCHHUH TEMIICPATYPHl OKPYXKAIOLIETO
BO34yXa BbILIC 45 “C, UCHBITATS/IBHBIC HANIPSKEHUS IPO30BbIX U KOMMYTALMOHHBIX UMIIYJIBCOB U KPAaTKO-
BPEMEHHOE IMEPEMEHHOE I BHEITHEH U30JIALMU B CYXOM COCTOSAHHH, A TAKXKE 1A BHYTPEHHEHM U30JILIUU
CYXHMX TPAHCHOPMATOPOB U PEAKTOPOB (KpOME TPAaHCHPOPMATOPOB H PEAKTOPOB € JIMTOM M3OJIALIUCH )
OOJDKHBI OBITH ONpeAcIeHbl YMHOXEHHUEM YKA3aHHBIX B HACTOSIIEM CTAHIAPTE UCIBITATCBHBIX HANIPSIKE-
HUHN HA KOB(PPULIMEHT K3, BBIYHUCIIEMBIN 1O (POPMYJIE

. T-45
Ry =1+ 300 °

rne I — BepxHee padouee 3HAUCHUE TEMIICPATYPhl OKPYXKAKILEro Bo3ayxa, C.

[IpuMevyaHnune — B ciayyae nCObITaHMS VKA3aHHOTO B HACTOSAIIEM IIVHKTE SACKTPOOOOPYIOBAHMS NPH TCM-
MIepaType OKPVYXKAIOIICTO BO3AVXa, PABHOM YCTAHOBJICHHOMY UIS 3TOrO SJICKTPOOOOPYIOBAHMS BEPXHEMY PadOUYCMy
3HAUCHHIO TEMIIEPATYPhl OKPYXKAIOIIETO BO3AYXa, VKAa3aHHAA MOIPABKA K 3HAUCHHUIO HCITBITATS/IbHBIX HAIIPSXKCHUN HE
BBOJUTCS.

44 YyeT aTMOCOPEPHBX YVCAOBHMU NPH MUCOBTAHHUHU BHEUHEH
M30JMA1LHHU

44,1 B HacToAlIeM CTAaHAAPTEC HCIBITATCIABHBIC HANMPSLKCHUSA BHEIIHECHM W30JILIHMM VKA3aHBI IS
HOPMAJIBbHBIX aTMOC(EPHBIX YCIAOBUU MpU HCHBITAHUU. atMOochepHoe aasiacHue 101300 Ila (1013 mMbap,
760 MM pT. CT.), TeMnepaTypa Bo3ayxa 20 °C, abcomoTHAd BIaXHOCTh Bosayxa 11 r/m?.

6



I'oCT 1516.3—96

4.4.2 Ecnn atMOC(EpHBIEC YCIOBUA IMPH HCIBITAHUM BHEIIHEH M3OJALMH SJICKTPOOOOPYIOBAHUSI
OT/IMYAKTCA OT HOPMAJIbHBIX, TO UCIBITATCIIBHBIC HAMIPSLKECHUS IPO30BbIX U KOMMYTALIMOHHBIX UMITYJIbCOB
U KPATKOBPEMEHHOE MEPEMEHHOE HANPSKCHUE OJOJDKHBI OBbITh MPUBEACHBI K AaTMOC(EPHBIM YCIIOBUSAM IIPHU
ucnbiTaHuu B cooTBeTcTBUU ¢ TOCT 1516.2, paznoen 4, yMHOXeHHeM Ha KOo3(MdULHUEHT NpuBeicHUS K,
BeruucIieHHBINM 1o ['OCT 1516.2, ¢ yciuoBusaMH ero nmpuMeHeHud 1o 4.4.3 B ciaydyae OJTHOBPEMEHHOIO
UCIIBITAHUA BHYTPEHHEHU U BHEIIIHEH HU30QJISLINU.

4.4.3 YcnoBusa mnpuMeHeHHUS KO>(pPULMeHTa NpUBeAcHUA K MpH OJHOBPEMEHHOM HWCHBITAHUU
BHYTPCHHEW U BHECIIHEH U30JALUHN TOJKHBL ObITh CACAVIOLUIUMMU:

a) MPHU UCTIBITAHUAX HAMPSLKCHUAMU IPO30OBBIX U KOMMYTALIMOHHBIX UMITYJIHCOB:

- ecim K< 1, TO mpuBEACHUE JOIXKHO OBITH CACIAHO I UMIYJIBCOB HATIPSKEHHUS OTHOM MOJIAPHOCTH
(TOM, MpHU KOTOPOM NMPOYHOCTH BHECUIHCH H3O0JILMM OLCHUBACTCA KAK HAMMCEHBIIAA); IS UMIYJILCOB
OPYro MoaApHOCTH K = 1;

- ecqi K > 1, TO mpuBeacHUE JO/KHO OBITh CACAAHO IJIS UMITYJIBCOB HANPSKECHUSA O0CHUX MTOTAPHOC-
TeH; €CAU pacyeTHOE 3HAaUeHue K > 1,05, 70 momxkeH npuHUMAThCd K = 1,05;

0) NMpU MCOBLITAHUAX KPATKOBPEMEHHBIM MEPEMECHHBIM HAIMPsKCHUEM TMPHUBCICHUE TOJDKHO ObITh
CACAHO, €CJIU MPHU UCIIBITAHUU B CYXOM COCTOAHUU K HAXoouTcq B npeaeinax 0,95—1,05, a npu ucnbitaHuu
nmoa goxaeM He mpesbimaet 1,05, Ecau K > 1,05, To momken npuHUMaTeed K = 1,05; ecan K < 0,95, 10
IPU UCMBITAHUU B CYXOM COCTOAHUM JO/IDKHO NMPUHUMATBHCA 3HadyeHHe K = 0,95, a npu MCNBITAHUU MOI
OOXIEeM — pacueTHOe 3HaueHue K, omnpenensemMoe mno 4.3.3.

45 UcneiTaTeAbHBIE HANPAXEHUI TPO3OBBX UMIOYIbCOB

4.5.1 HcnbITaTtebHBIC HAMPSSKEHUS MOJIHOINO U CPE3aHHOIO TPO3OBBIX MMIMYJABCOB JOJLKHBI IPEII-
CTaABJIATH CO00M, COOTBETCTBEHHO, CTAHAAPTHBIC MMOJHBIN U CPE3aHHBIN I'PO30BbLIC UMITYJIBCHI HATIPSKECHUA
nmo 'OCT 1516.2 ¢ MakcUMaJlbHBIMHM 3HAUEHUSIMU, YKa3aHHBIMU B Tadbmuuax 2—6, 9, 10 u nyHkre 5.1.3
HACTOMALIECTO CTAHIAPTA.

4.5.2 Ilpu ucnbITaHUHU OOJIKHBI IPUMEHITHCS:

a) I BHEHIHEH HU30JALHU SJICKTPOOOOPYIOBAHUA MU I BHYTPEHHEH HU30MALNU TPAaHCHOPMATOPOB
TOKA M alnapaToB — UMITYJILCHI ITOJIOXHUTECIIbHOU U OTPHULATECIBHOU MOJMAPHOCTH;

0) JId BHYTPEHHEH U30JMALMU CUJIOBBIX TPAHCHOPMATOPOB, TPAHCHOPMATOPOB HAMPSIKCHUA, PCAK-
TOPOB U KOHACHCATOPOB CBA3U — HUMITYJILCHI OTPULIATEABHOM MOJIAPHOCTH.

4.5.3 MeTtoapl HCIIBITAHUN HU3OMSLUU TPO30BBIMH MMNYJIbCAMHU U KPUTEPUU BBIACPKUBAHUA HUCIIBI-
TaHUA DOIKHBI cOOTBeTCTBOBATL I'OCT 1516.2, pa3nensl 4 1 5, a TakKKe CTAaHIAPTAM HA DIEKTPOOOOPYIO-
BaHUE OTIACIBHBIX BUIOB.

JIO/DKHBI MPUMEHATHCH CACAYIOLIUE METOIBI UCTIBITAHUM:

a) JJI1 BHYTPEHHEHM H30JSILUMU 3JICKTPOOOOPYIOBAHUA (KPOME Ta30HAMOJIHEHHOrO) — 3-yaapHbIN
METO/I;

0) g BHEIIHEH M3OJALMH DJACKTPOOOOPYIOBAHUA M BHYTPEHHEH M30JALMHM Ta30HAMMOIHEHHOTO
MEKTPOOOOPYAOBAHUA — 15-yoapHbIii METOL.

1 BHEUTHE T N30SI LUH CHJIOBBIX TPAHC(HOPMATOPOB K MEXIY KOHTAKTAMU OJJHOI'O U TOTO K€ MOJII0Ca
Pa3sbeIUHUTECH U IPECAOXPAHUTEIICH MIPH BIHYTOM MMATPOHE OOMYCKACTCS IMPUMEHATH BMECTO 15-ymapHoOro
METO/, TIOJIHOIO pa3psAna; Mpu 3TOM BbLICPXKUBAEMOE ¢ BEPOSITHOCTBIO 90 % HanpsikeHHe JO/DKHO ObITh He
MEHBIIIE COOTBETCTBYIOILIETO UCTIBITATECABHOIO HAIIPSKEHUS.

4.5.4 HcnpiTaHUe BHYTPEHHEN M BHECIIHEH M30MALUU CUJIOBBIX TPAHC(HOPMATOPOB, TPAHCHOPMATO-
POB HaMpPsKECHU, TPAHCHOPMATOPOB TOKA, PEAKTOPOB, BREIKIIYATEICH U KOHACHCATOPOB CBA3H HAITPIXKE -
HUAMH TPO30OBBIX HUMIYJIBCOB HOMYCKACTCA MPOBOIUTHL OJHOBpeMEHHO. IlpM 53TOM 1IOJKHBI OBITH
VOOBJICTBOPECHBI TPEOOBAHUSA, MPEABIBISACMBIC KAK K BHYTPEHHEHN, TAK U K BHELIITHEH HU30JISALUHU B OTHOLLIE -
HUM TOJSIPHOCTH, UMUCIA MMIYJIBCOB U UX MAKCUMAJIbHOIO 3HAYCHHYI, KOTOPOE AO/KHO OBITH IMPHHIATO
HAUOOJBIIUM M3 ABYX 3HAYCHUM, HOPMHPOBAHHBIX I BHYTPCHHEH W BHEHIHECHU HW30JISALUH, C VIETOM
MMOIIPAaBKHU HA aTMOC(HEPHBIC YCIOBUS IIPU UCIIBITAHUM.

4.5.5 HcnblTaHUEe U30JIATOPOB, PA3bSIUHUTEIICH, KOPOTKO3aAMBIKATEICH, 3a3¢MIIMTEIICH, MIPEaOXpa-
HuTeaer, KPY, KTIl v s3kpaHUpOBAHHBIX TOKOMPOBOAOB MCHBITATCIBHBIMH HAMPSXKECHUSIMU T'PO30OBBIX
MMITYJILCOB IO METOAY, VKA3aHHOMY JJISI BHCIIHEH H3O0JMALNU, ABAICTCI OOJHOBPEMCHHO HCHBITAHUEM
IEKTPUUYCCKON MMPOYHOCTH UX BHYTPECHHEHU U3OJIALIHU.



© Taobobnuua 2— HopMupOBaHHBIC MCIBITATCILHBIC HAIPSIKCHUS 3JICKTPOOOOPYIOBAHNS KIACCOB HANPSIKCHUA OT 3 10 35 KB ¢ HOpMAaJIbHOM M30JIIIEH

HanpsskeHus B KMJIOBOJIBTAX

N cneITaTeNbHOE HANPSKEHUE BHYTPEHHEU M BHELIHEW H30JALNU
IrPO30BOr0 UMITYJIbCA KpPaTKOBpeMEeHHOe (OTHOMHMHYTHOE) TIEPEMECHHOE
ITOMTHOTO CPE3aHHOIO B CYXOM COCTOAHHU IO ,I[O}K,ZLBM3)
K1acc VDOBEHE DIEKTPOOOOPYIOBAHHE
o 153 o DIECKTPOOOOPYIOBAHUE Me TpancdopMaTopel| OTHOCHUTEIBHO 3€MJIMN CHJIOBBIE Mesx DIEKTPOOOOPY-
Harp 1) OTHOCHUTEIbHO 3€MJIH e CIJIOBBIE I (KpOME€ CHJIOBBIX  |TPAHCHPOPMATOPHI, g JOBAHHC
KCHHA IHNHN KOHTAKTAMH KOHTAKTaAMH
u MeXay dazamm g HAIPSDKEHU A, TPAHC(HOPMATOPOB, IUIVHTUPVIOLLKE U . | OTHOCHUTENBHO Mexmy
2) PA3BCOIVMHUTCIICH, PA3LCIHHUTCIICH,
(monwcaMmu)~’, MEXIY > | LIyHTHPYIOLIKWE | MACASHBIX PEAKTOPOB) IYyroracsailme .| 3EMJIM B MEXKOY KOHTAKTaMU
MpeaIOXpaHUuTENCH 2) [pegoXpaHUuTeaCH 2
KOHTAKTaMH# PEAKTOPEI U MEXIY MOJICaMU~’, PEAKTOPEI [MOJKCAMH ™', |IIpeaoXpa-
N, u KPY ¢ apymsa u KPY ¢ aByms4 .
BEIKTIOUYatenen u KPY OTHOCHUTEIBHO MEXKIY KOHTAKTAMU OTHOCHUTEBHO MEKIY HUTENEN
pa3peIBAMH Ha . pa3pbIBAMH HA
C OMHUM Pa3pBEIBOM HA 3eMJIM U MeXay | BRIKMIOUarenaed u KPY | 3emiam m apyrux KOHTAKTAMH
TIOIOC 2) OJTIOC y
TIOJIOC hazamu C OJTHUM PA3pPBIBOM HA OOMOTOK BBIKJTKOYATEICH
TTOJTIOC
| 2 3 4 S 6 7 8 9 10
12
3 a 40 46 50 L0 10 10 12
1] 24 18 28
4)
6 a 60 70 70 20/28 20 23 20 23
1] 32 25 37
4)
2 2 32
10 a 75 85 90 8/38 8 28 38
1] 47 35 48
7y 4
15 a 95 110 115 38/50 5 > 38 45
1] 35 45 63
20 a 125 145 150 il il 60 50 60
1] 65 55 75
7
24 a 150 165 175 60 il L 60 70
1] 75 65 90
27 a 170 190 200 65 65 8 65 75
1] 30 70 95
35 a 190 220 220 3 30 )2 80 95
1] 95 83 120
1) VposeHDb M30mLMKM @ — I IEKTPOOGOPYIOBAHNS ¢ GYMAKHO-MACASHON WM JINTOM W3OMALINCH, pa3paGoTaHHOTO ¢ TPeGOBAHMEM TNPOBEPKU M3OMSALIMM Ha
OTCYTCTBHEC YaCTUYHDIX Pa3psiaoB o 4.10, miIs OCTaJIbHOTO 3JICKTPOOOOPYIOBAHUS — YCTAHABIMBACTCS IO COIVIALICHUIO MCXAY U3TOTOBUTEJIEM U IIOTPEOUTEIEM;
YPOBEHDb M3OJSIINH 60 — IS DACKTPOOOOPYIOBAHMS, PA3padOTAHHOTO 0¢3 TPCOOBAaHMSI MPOBCPKU M3OISALMM HA OTCYTCTBHC YAaCTUYHBIX Pa3psooB.
2) Tns snekTpooGopyIoBaHNs TpexdhasHOTO (TPEXIIOMOCHOTO) MCTIOTHCHMS.
3) st 9AeKTPOOBOPYIOBAHMS KATETOPHH pa3MeLIcHUs | (KpoMe CHJIOBBIX TPAaHCHOPMATOPOB M PEAKTOPOB).
4) B spaMeHaTe e YKa3aHbl 3HAUCHUS UTSI OTIOPHBIX M30ISTOPOB KATETOPHil pa3MellieHUs 2, 3 U 4; B UUCIUTENIe — IUTS OCTAJBHOTO SJCKTPOOOOPYILOBAHMS.
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Tadonnmna 3 — HopMUpOBaHHBIC MCITBITATE/ILHBIC HAIIPAXKCHUS SACKTPOOOOPYIOBAHYS KIIACCOB HanpsKeHud or 110 po 220 kB
B xmi1oBoabTax

M cnelTaTeIbHOE HAIIPSDKEHNE BHYTPEHHEH W BHEIIHEH H30OJALNU
IPO30BOr0 MMITYILCA KpaTKOBpeMeHHOe (OMHOMHHYTHOE) MepeMeHHOE
MOJIHOTO CPE3aHHOTO B CYXOM COCTOSTHHM W MO AOXKIEM
TpaHcdop- CHIIOBBIE Tpanchopma-
MATOPBI TPAHCHOPMATOPHI, TOPBI HATIPSI-
RJace CHJIOBEIE Haﬁi i}Ke- ToaHc- Brikmo- |BeIkaOua- CHIOBBIE 9;:;;[5 (T)_- LH}’HeT;IKI?F ?E:He KCHHA K TOKA,
HAlDARE L ascdop- ’ b yaTeJu ¢ | Teau 6e3 | Paswenm- [TpaHcdoOp- P P KOHACHCATOPHI Mexny
HHS KOHACHCA- |(popMaro- HBIE
MAaTOPBI, OB b Toka. | MBomsatoner MMOBLILIIECH- [ITOBLILIIEH-| HUTEIU, | MATOPHI, IPAHCHOP- CBA3H, KOHTAK-
IIYHTH - CBH];; o P — ’ P HbIM HOTO  |Tpemoxpa-| WIYHTH- pMEiTO LF TOKOOTrpaHu- |(M3omaropel | Tamm
PYIOLLIHE OKOOL ’a- ) VPOBHEM | VPOBHA HHUTCJIU | PVYIOILLIUE HATT H}E{ o YHUBAIOLINC OTHOCH- | PA3BCIHN-
PEAKTOPEI P P HU30JALVH | H30IILNU DPEAKTOPEI P PEaKTODHI, TCJIbHO HUTEJIEH
HIHHMBAIO- A OTHOCH- ATnapaThbl 3EMJIU 1
LINC CETBHO MCXIY | OTHOCHUTEJBLHO npeaoxpa-
PEAKTOPDI — daszamu 3eman?, HUTEJIEH
MEXKITY
OTHOCHTEIBHO 3¢MJIM U M€ ¢hazamu OTHOCHTCALHO ronaRTany.
T MJT Koy MEXKITY KOHTAKTAMM 3eMITH H MEXKIY BLIKJTIOYATENEN
(moaocamm)
(pazamMu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
110 480 450 | 450/550” | 520 450 570 550 200 200/230% | 2007230 | 230
150 550 650 750 650 790 600 750 230 275 275/300 275 315
20 | 750 | 950 | 900 | 950 | 1050 | 900 | 1100 | 835 | 1100 | 325 | 395 | 395/440" | 395 | 460

) Mon moxmem — s SAeKTPOOOOPYIOBAHMS KATETOPUM pasMelneHUs 1 (KpoMe CIIOBBIX TpaHCGhOPMATOPOB, PEAKTOPOB M M3OMSIMN MEXIY KOHTAKTAMH
PA3bCANHUTEIICH ).

2) TIns anmmapaToB TPEXTOTIOCHOTO MCIIOTHCHUS — TAKXKE M MEXKIY TTOIOCAM.
3) B 3HAMeHaTe e YKa3aHbl 3HAYCHUS IUTSI BBOOOB, B YHCINTENC — LTS IPYTUX H30JSATOPOB.

4) B sHaMeHaTee yKa3aHbl 3HAYSHWS [UTd MCIIBITAHUS B CYXOM COCTOSIHMY alTapaToB C HEMACSHON M30SAIINCH 6e3 MPOBEPKH KAYeCTBA BHITIOTHEHHS N30SI IINH
Ha OTCYTCTBUC YACTUYHBIX Pa3psa0oB WIHN APYTUMH JOIIOJIHUTCAbHBIMY MCTOAAMHY, B YMCANUTEIIC — JUISE OCTAIBLHOTO ACKTPOOOOPYIOBAHM S, 4 TAKXKE I NCIIBITAHUS

IO HJOXICM.
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> Tabnuua 4 — HopMUPOBAHHBIE UCILITATEILHEIE HATIPIXKECHUA SIEKTPOOOOPYIOBAHUA KJIACCOB HanpaxeHusa ot 330 mo 750 kB
HanpsskeHus B KMJIOBOJbTAX

96—¢ 91S1 LDOI

N CIBITATENbHOE HAMPSIKCHUE BHYTPEHHEN W BHELIHEH M30OMSILAN
FPO3OBOTO MMITYIbca KOMMYTALMOHHOTO UMIYJIbCA B CYXOM
COCTOSIHIM ¥ TIOT TOKIEM KPATKOBPEMEHHOE (OMHOMHMHYTHOE) MEPEMEHHOE
> =_ MOJHOTO CPE3AHHOTO
=
a:> E:J = Cunosble = | . 2 CE;
g;i % R 11— EMKOCTHBIE Mexmy . HyuTH- % TpaHchOpMAaTOPEL, = %g =
< R 2 e TpaHCPop- | KOHTAKTAMH & | pyloume . IIYHTUPVIOLLIHE ﬁ £ S B
f, = = eallf"ro . MAaTODBI 5 |peakTopHl, 2 E- Me PEAKTOPHI S| Z 5 = Mexny
2 2 2 P PRl | rampsoxenms, 2 | anextpo- | DrexTpoobo- %E iy o & ,gfg = = | KOHTAKTAMH
Q >? ,a HICRTPO- TpaHchopMa-| ,a MArHWUT- | pPYIOBAHME o 8 ROHTARTAMM 2| 2 = o2 % BBLIK/TIOYA-
o MATHMTHBICH o Toka T S 2 Hele |OTHOCHTENbHO | E & BRIKTIOUATC/ICH Eo| B EA22  renciim
= | TpaHCdOp- b | 2 = = = 2 U pasbeau- C = Te| B 93¢
= vatopn | ASOTATODBL, | 2 = = Q. [rpaHcdop- 3eMJIU 5 < - T 2 ES| o £ = & T | paspenuHu-
O P arnmaparsl, = 5 E W MAaTOPbI 54 %”5 . 3 = = 2 = S = o TeNEHU
| mampxe- | g5| E| & - i 2 | 3| 28| EzdgL
0 KOHICHCATO = 2 = x |HaIpsKe E Sl - S Q™85
S HUSA > D S 9 ¥ S A a2
= Pl CBA3M | © 2| 2 = HHSI ST B 2 5 2 o5 | £EZ T
. 22| & | O S B3 S5 | 3 |sE|EEEEE
| 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17
10 |9 950 1050 1255 1050 | 1175 850 1275 930 395 525 460 460 575
6 | 1050 1175 1380 | 1450 | 1150 | 1300 950 1425 1245 460 | 575 510/560° 750
500 |7 1300 1425 1425|1725 | 1400 | 1550 1050 1575 1330 570 800 630 630 815
6 | 1550 1675 1550 1550 | 2050 | 1650 | 1800 1230 1845 1660 630 830 680/7605) 1030
Jso |_@ | 1800 1950 1950 | 2250 | 1950 | 2100 1425 2400 | 2000/1675Y | 750  [1100| 830 1250/950%
6 2100 2250 2100 [ 2100|2400 | 2250 | 2400 | 155071675 | 2550 | 2250/1800" | 800/900° | 1250 950  |1400/1100"

1) YpoBeHb M30MAIIMN @ — TIPY MIPUMECHEHNH ISl 3AlIUThI OrpaHmuuTesei nepeHanpsxkenus (OIMH); ypoBeHb M3OMSLMK 6 — NP NMPUMEHECHUH [UTS 3aLUTHI
BCHTWJIbHBIX Pa3pSIIHHKOB.

2) Tlox moXIEM — IUTA 3/EeKTPOOOOPYIOBAHMS KATETOPUM pasMelieHMs! | (KpOMe CHJIOBBIX TPaHCGHOPMATOPOB, LIVHTUPYIOIINX PEAKTOPOB M M3OJSILIMKA MEXKIY
KOHTAKTAM¥ Pa3bCIUHUTEIICH ).

3) B 3HAMeHaTe e VKa3aHbl 3HAYCHUS TS IIVHTUPYIOLINX PEakKTOPOB, B YHUCIUTENE — LTS OCTATHHOTO 3JICKTPOOGOPYIOBAHUA.
4 B uncnuTene ykazaHbl 3HAYCHUS IUTS BBIKITIOUATE/CH, B 3HAMEHATENIe — IUTS Pa3beINHUTEICH.

) B 3HaMeHaTe/ie YKa3aHbl 3HAYCHWS T alapaToB ¢ HEMAC/ITHOM M30JSLKel 6e3 TPOBEPKH KAyeCTBAa BBIMOTHEHWS W3OMSINN HA OTCYTCTBHE YaCTHIHBIX
Pa3pSAaOB WIN IPYTUMU JOMOJHUTECILHBIMY METOOAMHM, B UUCJAUTENEC — IS OCTAJIbHOTO 3JACKTPOOOOPYIOBaHMU.
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Tadonuuma 5 — HopMupoOBaHHBIC MCHBITATCIbLHBIC HAIPSIKCHUS DACKTPOOOOPYIOBAHUA
¢ OOJIETYCHHOU M30JILMeH
B KuioBoOJIbTaX

HNcneITaTeIbHOE HANPSKEHWE BHYTPEHHEN WM BHELIHEH HM30JALNH

[IOJTHOTO TPO30BOI0 MMITY/IBCA KPATKOBPEMEHHOE (OJJTHOMUHYTHOE) MEPEMEHHOE
B CYXOM COCTOSIHUM MOX TOXIeM>)
OTHOCUTENBHO
3eMJIN, MEXIY
Knacc dhazammu Mexmy OTHOCHUTEJILHO
HAIPAXKCHIA (momocamu), KOHTAKTAMMU 3€MJIM, MEXITY Mexay
MEXKITY PA3hCINHUTEN eu, IMOJKCAMHAU D . KOHTAKTAMII OTHOCUTEIBHO
% M . u, M Me
KOHTAKTaMHU . MpPEOIOXPAHUTEICH CXKIAY PAZBEIMHUTENEI, 3eMI €>Kll)l}’ KOy
BREIKTIOUATENEN nu KPY ¢ IBYMA KOHTAKTaAMH MpeIOXPAHHTEICI MOJKCAMHA 7, KOHTAKTaMH
nu KPY ¢ pa3pbiBaMH Ha BBIKJTIOUATENEH i KPY ¢ 1syms MEXITY [MPEIOXPAHU -
u KP KOHTAKTAMHU TeJaeH
Y Homes O HI:;IC pasphiBdMu Ha BLIOKHI(?‘{a"?eJIBfI
pPa3pLIBOM Ha 2l TOTIOC
TTOJIOC pa3pbIBOM HA
[TOJIIOC
| 2 3 4 3 6 7
3 2() 23 10 12 10 12
6 4() 46 20) 23 2() 23
10 60 70 28 32 23 32
15 73 83 33 43 33 45
2() 95 110 50 60 30 60

;) JIng 3neKTpoo0OpYyIOBaHUS TPEX(Pa3HOTO (TPEXIIOMIOCHOTO) VCTIOMHEHMS.
) 1 3eKTpo00OPYIOBAHNSA KATETOPUH pasMelleHU 1 (KpOME CUJIOBBIX TPAaHCHOPMATOPOB M PEAKTOPOB).

Taonmnmima 6 — HopMupoBaHHBIC MCITBITATEIIbHBIC HAIIPIXCHUS N30JAAIMM HelTpaan oOMOTKM BH cmimoBhIX
TpaHCHOPMATOPOB KiaccoB HanpskeHud 110, 150 n 220 kB ¢ HenmoaHoOM n30aaumuel HEUTPaJy,

TOMYCKAIUIEH padoOTy ¢ pa33eMJICHUEM HEUTpaIU
B kuioBosbTax

A cnpITaTeIBHOE HAMPSDKECHUE BHYTPEHHEM M BHELIHEU M30JISILIUU

Knacc HanmpsokeHus KPATKOBPEMEHHOE (OTHOMHHYTHOE) MEPEMEHHOE [IOJIHOTO TPO30BOTO MMITY/IBCA
TpPaHCHOPMATOPA
. BBOIA HEUTPAIH B CYXOM y .
HEUTpaIy I HEATPAIU Y BBOAA HEWTPAIU
COCTOSTHMM W TOJ, OXKIEM
1 2 3 4

110 100 110 200

150 130 145 275

220 200 230 400

) Ilog moxneM — I BBOJOB KATCTOPHU Pa3MCEILICHUA 1.

46 UcnpiTaTeNbHBle HANIPAXEHUI KOMMYVTAONMOHHB X UMINOYVIbBCORB

4.6.1 HcnbpiTaTenbHble HAMPsLKEHUSI KOMMYTALMOHHBIX HMITYABCOB AOJDKHBI TIPEACTABAATH COOOM
CTaHIAPTHbIE KOMMYTALIMOHHbIe UMMYJILCHI HamnpsckeHus 1o 'OCT 1516.2, pasnen 6, ¢ MAaKCUMAaJIbHBIMU
3HAYCHUIMH, YKA3AHHBIMU B TAOMULAX 4 U 7 HACTOALLETO CTAHIAPTA.

11
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I1pu 5TOM HO/KHBI IPUMEHATHCH:

- JUIA BHEIIHEH U3OMALUU DICKTPOOOOPYIOBAHUA U BHYTPECHHEH HU3OJIALIMU TPAHCHOPMATOPOB HA-
IpsCKEHUA U TOKA, armapaToB, KOHICHCATOPOB CBIA3H, U30JIATOPOB U KPY D — anepuonnueckuii UMIYJIbC
250/2500;

- JJI BHYTPEHHEH H3OMALMH CUIOBBIX TPAHC(HOPMATOPOB U LIYHTHUPYIOLIHUX PEAKTOPOB — KOJICOa-
TeAbHBIM UMITYJIBC 20/500;

- JUTA BHYTPEHHEHN M30JALIUU TA30HAMOJIHEHHOIO 3JICKTPOOOOPYIOBAHUSA, UCIIBITHIBACMOMN OTICIBHO
OT BHCIIHEHM U I JAHHCHHOM HM3O0MILMHU, B T. Y. TUPJAAHO HU30JIATOPOB — KOJACOATCIbHBIA HUMITYJILC
4000/7500.

4.6.2 Ilpu ucnpITaHUM OODKHBI TIPUMEHATDHCA:

a) JJII BHEIIHEH M3OAIUMHU TPAHCPOPMATOPOB HAMPSKCHUI M TOKA, aNMNapaToB, KOHICHCATOPOB
CBA3U U U30JATOPOB KATCTOPUHU pa3sMelicHU 1:

- IIPU UCMIBITAHUU B CYXOM COCTOSIHUM — UMIIYJILCHI MOJMOXUTECIBHON TMOMSIPHOCTH;

- TIPH UCTIBITAHUM TTOO JOXIEM — UMITYJIBCHI MOJOXKHUTEIBHON U OTPHLATEIILHOU TMOJIAPHOCTEN,

- JUTA U30JALHUHU YKA3aHHOI'O JICKTPOOOOPYIOBAHUS KATCTOPUHN pasMellicHU 2, 3 U 4 IpyU UCIIBITAHUU
B CYXOM COCTOAHUU — HUMITYIABCHI MMOJIOKUTEJIBHON U OTPHLIATCIIBHOMN IMOMAPHOCTCH

0) NpH OTACABHOM MCIBITAHUHM BHYTPECHHEH H3OJALMU TPAHCHOPMATOPOB HANMPSXKECHUA U TOKA,
arrapaToB U KOHACHCATOPOB CBA3H — UMITYJIBCHI MMOJOXUTECIBPHOU U OTPULIATEIBHON TTOJIIPHOCTEN

B) 4 BHYTPECHHEH M3OJALMH CWIOBBIX TPAHCPOPMATOPOB H LIYHTUPVIOLLIUX PEAKTOPOB — UMITYJIb-
Chl OTPHULIATEJILHON TMOJISAPHOCTH,

r) JJad BHEUIHECH M30A9UMHU CUIOBBIX TPAHCHPOPMATOPOB U LUIYHTHUPYIOILHX PEAKTOPOB — MMITYJIBCHI
MTOJIOKUTEJIBHOU TTOJIAPHOCTH,;

o) OIJI9 BHECIIHECH U30JAUMHU MEXAy (Pa3aMHu CWIOBBIX TPAHCHOPMATOPOB — UMITYJIBCHI MTPOTUBOITO-
JIOXKHBIX MOJAPHOCTEH CO 3HAUCHUSAMM HA KAaXIOM M3 ABYX MCIBITbIBACMBIX (pa3, paBHBIMHU IMOJOBUHE
HOPMHUPOBAHHOIO UCIBITATEJIBHOTO HAMPSAXKCHUS;, TpeThdA (pa3a MOJDKHA OBITH 3a3¢MJICHA.

4.6.3 MeTonpl UCIBITAHUN WU3OJSILMU HANPSLKEHUSIMHU KOMMYTALIMOHHBIX MMITYJIBCOB U KPUTEPUU
BBIIC P>KUBAHUSA UCIIBITAHUS TOKHBI cooTBeTCTBOBAThH I'OCT 1516.2, pasnenst 4 u 6, a TakKKe cTaHIApTaM
Ha 3JICKTPOOOOPYIOBAHUE OTACIbHBIX BUIOB.

JIO/DKHBI MPUMEHATHCH CACAYIOLIUE METOIBI UCTIBITAHUM:

a) JJI1 BHYTPEHHEHM M3OJSILMU 3JICKTPOOOOPYAOBAHUA (KPOME Ta30HAMOJHEHHOr0) — 3-yIapHbIN
METO/I;

0) 114 BHEUIHEH M3OJALUHU DJICKTPOOOOPYIOBAHUA (B T. Y. IMMPHU OJHOBPEMEHHOM HUCIBITAHUMU BHYT-
PEHHEN U BHEIHEW M3OJALMHU) U TIPU OTACABHOM MCIBITAHUU BHYTPEHHEN M3OMSLMHU TA30HAMMOIHEHHOIO
MEKTPOOOOPYAOBAHUA — 15-yomapHbI METO.

Jnga BHEUIHEN M30JALUU CUJIOBBIX TPAHCPOPMATOPOB, LIYHTUPYIOLIUX PEAKTOPOB U MEXKAY KOHTAK-
TAMH OJHOIO U TOrO X¢€ IMOJMI0CA Pa3beIUHUTEIACH AOMYCKACTCI MPHUMEHATH BMECTO 13-yaapHOro MeTon
MMOJIHOTO pa3psiaa; MpU 3TOM BbUIEPKHUBAEMOE C BepOATHOCTBLIO 90 % HanpsikeHHe JOIKHO OBITh HE MEHbIIIEe
COOTBETCTBVIOLLETO UCHBITATECJBHOIO HAMPSIKEHUS.

4.6.4 HcnbiTaHWe BHYTpEHHEH W BHEIIHEH M3OJALMH TpaHCHOPMATOPOB HANMPSKEHUS U TOKA, BHI-
KJII0UaTeJ e U KOHACHCATOPOB CBA3HU HAIIPSLKEHUAMU KOMMYTALIMOHHBIX UMITYJIBCOB JOITYCKAECTCA IMPOBO-
IUTH OTHOBPEMEHHO.

Ilpu 5TOM K 5A€KTPOOOOPYIOBAHUID KATETOPUHU pasMELICHHUA | TO/IKHO OBITh NMPHIOXKEHO 15 MM-
IIYyJCOB IOJIOXUTCABHON IMOJSIPHOCTH MPH MUCIIBITAHUU B CYXOM COCTOSHHUHM M IO 1 UMIIYJIBCOB 00EeHX
MMOJMAPHOCTEH MPH UCTIIBITAHUH TOI JOXIEM, a K SJICKTPOOOOPYAOBAHUIO KATECTOPUI pasMelllcHUd 2, 3 U 4
— 110 15 UMIIyABCOB 00CUX MOMAPHOCTENH. FJHAUCHHUE UCTIBITATEABHOTO HAMPSAXKCHUS JOJIKHO OBITh IIPHUHSITO
HAUOOJIBIIUM M3 ABYX 3HAUYCHUMW, HOPMUPOBAHHBIX JUIA BHYTPCHHEH U BHEIIHEH H3OMALMU C YUETOM
IIOIIPABKHU HA ATMOCKHEPHBIC YCIIOBUS IIPU UCIIBITAHHUM.

4.6.5 HcnpiTanue MU30AATOPOB, PasbeIUHHUTENEH, KOPOTKO3aMBIKATEJIEM W 3a3eMJIUTEJIE MCTIBITA-
TEJIbHBIMH HANIPSDKEHUAMU KOMMYTALIMOHHBIX UMIIYABCOB IO METOAY, YKA3aHHOMY [JIS BHCIIHEH HM30JI5-
LIUU, ABIACTCA OJHOBPEMEHHO UCIBITAHUEM HUX BHYTPECHHEU U30JISALIUMN.

47 McnbTaTEeAbHBIE KPATKOBPEMEHHBEC IMEPEMEHHBIE HaNpdXe-
HH A

4.7.1 HUcnbratebHOE KPATKOBPEMEHHOE MEPEMEHHOE HAIMPSKCHUE TOLKHO MPEACTABIATHL COOOM
HanpscKeHUue 4acToTel D0 I'l uv (IpU UCIIBITAHUM CWIOBBIX TPAHCHOPMATOPOB, TPAHCHOPMATOPOB HA-
MPSKECHUSI M PEaKTOPOB HAMNPSKEHUEM, UHAYKTHPOBAHHBLIM B HMCIBITBIBAEMOM TPaHCHOpMATOpPE WIH

PEAKTOPE) MOBBIILICHHON YaCcTOTHI, HO HEe Oonee 400 I'11, ¢ 1eMCTBYIOIUM YCIOBHBIM 3HAYEHUEM, YKA3aH-
HBIM B TaOmuuax 2—7, 9, 10 u nyukTtax 4.14, 5.1.3, 5.4.2, 5.4.6—5.4.12, 5.5.3, 7.3.2.
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Tadbaumnma 7 — HopMupoOBaHHBIC MCHBITATCILHBIC HAIPSAXKCHUS JUISI BO3AVIIHBIX ITPOMEXYTKOB
SICKTPOOOOPYIOBAHNS KJIACCOB HANPsLKEHUS OT 3 10 750 kB

HanpsokeHust B KWJIOBOJIBTAX

N COBITATENBHOEC HATIPSKECHUE
Knace HATpPSOKEHHS ypOBeHbl) [IEPEMEHHOE TIPH IUIABHOM IOIBEME KOMMYTALIMOHHOTO MMIIY/IbCA
71610 1144051
OTHOCHUTEJIBHO OTHOCHUTEJIBHO
NI MexXay dpazamMu SN MexXay dazamMu
| 2 3 4 S 6
3 a, 6 26 — — —
6 a, 6 34 — — —
10 a, 6 45 — — —
15 a, 6 60 — — —
20 a, 6 70 — — —
24 a, 6 30 - - -
27 a, 6 90 — — —
35 a, 6 105 — — —
110> — 280 — — —
150°) — 320 415 — —
2207 — 465 600 — —
330 a — — 850 1275
1] — — 950 1300
00 a — — 1050 1575
1] — — 1230 1800
750 a — — 1425 2400
1] — — 1550 2350

D Venosust IPYMCHCHUS VPOBHCH M30/BILIMM YKa3aHbl B Ta0IuLax 2 u 4.

2 TpeOoBaHMg K BO3OYIIHBIM IITPOMCKYTKAM HECUTPaIM CWIOBBIX TpaHCHOPMATOPOB KIACCOB HaNPSXKCHUS
110—220 kB yka3ansb1 B 5.5.3.

(Dopma HANpSIKEHUS U METOI onpeaesieHUs YCIOBHOTO AeucTBymollero 3HayeHus — no 'OCT 1516.2,
paszmoen 7.

4.7.2 B HacTOod1IEeM CTAHIAPTE YKA3AHBI UCIIBITATCIABHBIE KPATKOBPEMECHHBIC IEPEMEHHBIC HATIPSIKE -
HUS:

a) OJHOMHMHYTHOE HANPSKECHUE, MPHUKIAABIBACMOE K U30ALHNU C BBIICPKKON MPU HOPMUPOBAHHOM
3HAUEHUHU B TEYCHUE | MMH WIH OPYyroro BpeMEHH (5 WM MeHee 1 MMH) B COOTBETCTBHM ¢ YKA3aHUAMMU
I'OCT 1516.2, pa3nen 4;

0) HanpsKEHHUE MPH IUVIABHOM MOIbEME, MPUKIAABIBACMOE K H30JILUMU 0€3 BBIIACPKKHU ITPU HOPMH -
POBAHHOM 3HAUECHMUM.

4.7.3 MeTonpsl HCIIBITAHUN U30JIALMUU KPATKOBPEMEHHBIMU MEPEMEHHBIMU HANIPSAKCHUSAMH U KPUTE -
pPUH BBIIEPXKXKHUBAHUSA MCIIBITAHUS JOJDKHBI COOTBETCTBOBATH VKa3zaHuAM 4.10 u TTOCT 1516.2, pasnenn 4
M 7, a TAKXKE CTAHJAPTAM HA 3JICKTPOOOOPYAOBAHUEC OTIACIBHBIX BHOOB.

JIO/DKHBI MPUMEHATHCH CACAYIOLIUE METOIBI UCTIBITAHUM:

a) O BHYTPEHHEH U BHEHITHEH M30JSLIUMH OTHOCUTEABHO 3€MJIM — OJHOKPATHOE MPUIOKEHUE OTHO-
MHUHYTHOTO MCITBITATEJILHOTO HAIPSKCHUA;

0) I BHEUIHEH HU3OJMALMH CUJIOBBIX TPAHCHOPMATOPOB U LIYHTUPYIOLIUX PECAKTOPOB, SICKTPHUUECC-
Kasd IPOYHOCTb KOTOPOM OIMPEACHAACTCH IPOYHOCTHIO YHUCTO BO3AVIIHOIO ITPOMEXYTKA, OTHOCHUTEIIBHO
3¢MJIM M MEXOYy (Pa3aMH — TPEXKPATHOE TMPWIOKECHHUE MCIBITATSIBHOIO HAMPSXKEHUI TPH TUIABHOM
MOIbEME.

JlonyckaeTcsd NMPUMEHITh BMECTO METOAA TPEXKPATHOIO TMPUIOXKCHUS HANPSKECHUA INPH TVIABHOM
nmogbeMe MeTO/I, MOJTHOTO pa3psiaa; MpU 3TOM BblAEPKUBaeMOe ¢ BepOSITHOCTBIO 90 % HanpsoKeHUe JOKHO
OBbITb HE MCHBILIE COOTBETCTBYIOLIETO UCIBITATEIABHOTIO.
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4.7.4 HcnpiTaHue OJJHOMUHYTHBIM IepeMEeHHBIM HarpskeHueM coriacHo 4.14, 5.4.6—5.4.12 u 7.3.2,
MMPOBOAHUMOE MO METOAY, YVKA3aHHOMY I BHYTPEHHEH HU3O/SALMHU, ABISACTCA OJHOBPEMEHHO HUCIIBITAHUEM
BHCIIHEH M30JIALIWUY IS CACAVIOUINX BUAOB U30JSLIUN SACKTPOOOOPYIOBAHUS:

- 00OMoTOK HH ¢ HOMMHAaNBbHBIM HanpsokeHUeM HUKE 3 KB CHi1oBBIX TpaHCPOPMATOPOB:;

- BTOPUYHBIX OOMOTOK TPAaHC(HOPMATOPOB HAMPSKEHUA U TOKA,

- CUTHAJIBHBIX OOMOTOK 3a3¢ MJISIIOIINX AYTOTACAIIUX PEAKTOPOB;

- HEUTPaAIU OOMOTOK CHJIOBBIX TPAHC(HOPMATOPOB, TPAHCHOPMATOPOB HANTPSLKECHUS U IIYHTHPYIOLLUX
PEAKTOPOB, HE OOMYCKAKWICH padOTy ¢ pa33eMJICHUEM HEUTPAIIU;

- LETEH VIIPaBICHUI U BCIIOMOTATEIBHBIX LICTICH.

48 UcnbTaTeaAbHOECE AAUTEABHOE NMEPEMEHHOE HANPAXECHHE

4.8.1 HcnbpITareabHOE INTEIBHOE MEPEMEHHOES HAMPSDKEHUE TOKHO MPEACTABIATH COOOM HAIPs -
KeHHe yacToThl 50 ' M mOBBIIEHHOM 4acTOThI, HO He 0osice 400 I'n, ¢ AeHCTBYIOIIUM 3HAYCHUEM,
YKA3aHHBIM B TaOauLe 8 U nyHkTe 12.3.2.

Tadoaumuma 8 — HopmMupoBaHHDBIC MCIBITATCAbHBIC IJINTCIbLHBIC IEPCMCHHDBIC HAIIPSIXKCHYS BHYTPCHHCH
N30JALMHY CUJIOBBIX TPAHCHOPMATOPOB U LMIYHTHUPVIOLINX PECAKTOPOB

B K10BOJIBTAX

cnpTaTrenbHOe LINTEIBHOS HAIIPSKEHUE OTHOCUTEABHO 3eMIM OOMOTKM BH
Knacc HanpskeHus

TpaHCHOpMATOPA peaktopal)

1 2 3

220 220 —

330 293 —
500 425 425/350%
750 635 635/500%

D) 3HaueHMs MCHBITATEMLHBIX HANPSSKCHUM 1 LMIYHTUPYIOLINX PEAKTOPOB KIaccoB HanpsixkeHud 220 u 330 kB
OOJDKHBI BBOOIWUTLCA B CTAHAAPT 10 MEPE Pa3padOTKM YKA3aHHBIX PCaKTOPOB.

2) YKaszaHHbIC B 3HAMCHATEJIC 3HAYCHMS YCTdHABINBAK)TCA 110 COIJIAIICHWIO MCXKIAY U3IT'OTOBUTCJ/ICM U HOTpCﬁHTCJ’[GM_

DopMa HAMPSDKEHUSI, METOL OoNpeAcacHUS ASHCTBYIOIIETO 3HAYCHUS U KOHTPOJIb U3MEPCHUI — IO
I'OCT 1516.2, pa3nen 7.
JITUTEIbHOCTD BBIICPKKU UCTIBITATEIBHOTO HAIPSDKEHU IIPH HOPMUPOBAHHOM 3HAUYCHHUHM YKA3aHA B

pasgenaax ¢ TpEOOBAHUAMH K KOHKPETHBIM BHIAM 3JICKTPOOOOPYIOBAHUA U HE 3aBUCHUT OT €ro YaCTOTHI.

4.8.2 Ilpu ucnbITAaHUU IJUTCABHBIM MEPEMEHHBIM HAMPSKECHUEM TODKHO MPOBOAUTHCS U3MEPCHUE
MHTCHCUBHOCTU YAaCTUYHBIX pa3psaaoB o I'OCT 20074 u ctanoapraM Ha OTACABHBIE BUABI 3JCKTPOOOOPY-
noBaHUsI. Kpurtepnn BBIOCPXKUBAHUSA HCHBITAHUA VKA3aHBI B pa3aeiiax CTaHAApTa ¢ TPeOOBAHMSIMHU K
MCKTPOOOOPYIOBAHUIO KOHKPETHBIX BUIOB.

49 TpeboOoBaHUI K HU30JAIHUU HA CTOMKOCTb B OTHOWIEHUU TEHNIOBOTLO
npoododa

DICKTPOOOOPYIOBAHUE, B U3OISILIMH KOTOPOTO BO3MOXKEH TCIUIOBON MPOOOH (Harmpumep Mmpu OCHOB-
HOM OPraHUYECKON U30ALMH), JOLKHO BBIICPKUBATH UCTIBITAHUE HA CTOMKOCTD U30JIALIMU B OTHOILIICHUH
TEIJIOBOTO MPO0OS MPUWIOKECHUEM K U30JALUU OTHOCUTEIIBHO 36MJIM MEPEMEHHOIO HANIPSKECHUA, PABHOIO
110 % nHanOoablIero padoyero HanpsKeHUs MPU UCTTBITAHUH 3JIEKTPOOOOPYIOBAHUS KJIACCOB HAIIPSKeHU S
oT 3 mo 35 kB wiu 110 % Haubonbliero padoyero HAMPSKEHUs, OEJACHHOTO HA V3, MpU MUCHBITAHUM
ICKTPOOOOPYIOBAaHUS KiaccoB HanpskeHud 110 kB u BeIe.

Meton ucnbiTanuss — no I'OCT 1516.2, pasnen 7.

JlonmycKaeTcs He MMPOBOIUTH YKA3aHHOE UCIIBITAHUE, €CIN PACUECTOM, IMMOATBEPXKIACHHBIM SKCIICPUMEH -
TOM WM MPECIBAPUTEABHBIMHU HUCCIACAOBAHUSAMM HA MaKeTax WIHM 00pa3uax ¢ aHAJIOTHYHOM KOHCTPYKLIUEH
U30SILUU, YCTAHOBJICHO OTCYTCTBUE OMACHOCTU TEILUIOBOIO MpoOo4l.
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410 TpeboBaHMA K OYMAXHO-MAaCJAdHOMHU, JUTOH HUJIHNU 3aANMOJHEHHOMU
KOMOAVHAOM H30AALIMU U U30AdUUUN KPYD B OTHOIIEHHUU OTCYTCTBUSM
JACTUYHBIX pPas3spAaALOB

4.10.1 DaeKTpOOOOPYIOBAHUE WM €0 YACTH € JIMTOM WM 3ANOJHEHHOW KOMIIAYHAOM H30OJIIHCH
TOJDKHO BBLICPXXMBATh UCHBITAHUE HA OTCYTCTBUE YACTUYHBIX PA3PAI0B B TA30BbIX BKIIIDYCHUAX B U30JIALUU
MIPWIOKECHUEM TIEPEMEHHOIO HATMPSKCHU.

YkaszaHnHoe wucneiTaHue MoxeT npoBOOAUTHECA o T'OCT 20074 meromnoM M3MEpeHUS 3aBUCUMOCTH

TAaHICHCA YA IUDJIEKTPUUECKUX MOTeph OT HampstkeHus, udMeHseMoro 10 120 % naumOosnbliero padodero
HaMpsDKEHUS U1 DJIEKTPpooOOpyIOBaHUS KilaccoB HampsokeHUs oT 3 10 35 kB wmm 120 % naubonbliiero
paboyero HaNpsKeHUs!, IEJICHHOTO HA V3, [UIH 3AEKTPOO0OpYIOBaHUS KiIaccoB HanpsokeHus 110 kB u BbIwe.

4.10.2 HUcnpiTaHHE ¢ HU3MEPECHUEM XAPAKTECPUCTUK YACTUUHBIX Pa3spAnOB OOKHO IMPOBOAUTHCH
MNPWIOXKCHUEM K MCHOBITBIBACMOM HM3OALMH MEPEMECHHOIO HAMPSDKCHWSA, MPEABAPHUTCIIBHOEC 3HAYCHUE
KOTOPOTO UIUTEJILHOCTEIO 10 ¢ momkHO OBITh paBHO 1,30, , IS 31€KTPOOOOPYAOBAHUS KJIACCOB HATIPS -
KeHus ot 3 mo 35 kB, 1,050, , — mna snekrpoobopynoBanus 110 kB u BeIIIe. 3aTeM HANPSOKCHHUE TOJDKHO
OBbITH 0€¢3 OTK/IIOYUCHUI CHUZKCHO A0 3HaueHud 1,1 UH‘p/\/? U BBUICPXKAHO B TCUCHUE HE McHee | MUH; IIpH
3TOM JOJ/IKHO MPOU3BOIUTHCI U3MEPECHHUE MHTCHCUBHOCTH YACTHUUYHBIX Pa3spsagoB, JOIMYCTHUMOE 3HAYCHHUE
KOTOPOH YKA3aHO B pas3aciaax ¢ TpeOOBAHUAMHU K SJICKTPOOOOPYAOBAHUIO KOHKPETHBIX BHIOB.

4.10.3 Meroa ucnbiTaHU, €CAHU OH HE YKA3aH JJIA JAHHOTO BHIA SJICKTPOOOOPYIOBAHUA, H, B CIYy4ae
HUCIIBITAHUA 110 YACTAM, MPUKIAIBIBACMOE K STUM YaCTIM HAIIPSKEHHUE TO/DKHBI OBITh YKA3aHBI B CTAHAAPTAX
Ha BJICKTPOOOOPYAOBAHHUEC OTACIbHBIX BHAOB.

411 TpeOOBAaHHUYd K BHECIUIHEHN HU30I4ULHUHU B OTHOIWMEHHUHU OTCYT-
CTBHUSIA KOPOHBI

BHenHgaga U30a0Ma TpaHC(pOpMaATOPOB HANPSKEHUSA M TOKA, ariaparoB, KOHIACHCATOPOB CBA3HU U
U30ITOPOB KitaccoB HanpsokeHUA 330, S00 m 750 kB no/oKkHa BBLISPXKUBATH UCIIBITAHUE HA OTCYTCTBHE
BUIAUMON KOPOHBI MPWIOXKECHUEM K U30JA4LMH OTHOCUTEABHO 3¢MJIM MEPEMEHHOIO HANPSKEHUA, PABHOIO
IJIS1 BAEKTPOOOOpydIoBaHUSA ¢ YpoBHeM M30Jsiuuu 6 110 % nHauOonbpliero padbouero HarpsoKeHUs, OeJIeH-

HOTO Ha V3, a WIS 3IAeKTPoOOOPYIOBAHMUS C YPOBHEM H30asSuMu a — 130 % Haubobliero padouero
HATIPSDKEHUS, TEJIEHHOTO Ha V3, TIPU MCTIBITAHUM U30JSIIMM B 3aKPBITHIX MOMELLIEHUSIX.
JlonycKaeTcs TakKe PErMcTpaiivs KOPOHBI MyTeM U3MEpPEeHUS YPOBHS PamHoONoOMeX.

Metonsr ncnbitanuii — o 'OCT 1516.2, paznen 7.

412 TpeboBaHUAd K JJIMUHE NYTH YyTEUKH BHCECIIHEHN HU30JALUHU

JITMHA TMyTH YTE€UYKHW BHEIIHEHM H3OJALMU SACKTPOOOOPYIOBAHHUA KATETOpHU pasMelliecHUd 1 — mo
TOCT 9920.

413 JONOMHUTENABbHBE TPEOOBAHUA K H30JIALHUU DIECKTPOOOOPY-
IOBaAaHMUAd KIUMaTHYeCcKUuXx ucnoadnenuum I, TC, a Takxe Y, Y XJ, XIJ
IN1d KaAaTeroOpuHUM pa3sMEeUIeHUAd 2

4.13.1 H3zonauus 3ekTpooOOpyIOoBaAHUA KIIMMaTHUYeCKUX UCTONHeHU T, TC, Kareropum pasMele-
Huqa 1, 2, 3 u 4 gomxHa ynoBieTBOpATh TpedoBanusaMm I'OCT 15963.

4.13.2 Hzomaumda saekTpooOOpyaIOoBaHUA KIMMATUUYECKUX MCnojgHeHun Y, YXJI, XJI, kareropmuu
pasMEIICHUA 2 OOMXKHA YAOBICTBOPATH TPeOOBAHUAM VU€Ta KOHICHCALMM BJATH, KOTOPBIC IOJIKHBI
YCTAHABJIMBATLCA B CTAHAAPTAX HA SJICKTPOOOOPYIOBAHUE KOHKPETHBIX BUIOB.

Il puMedyanue — IpedoBaHUS, OIIPEACIISICMbIC KOHACHCALIMEH BIAarv, HE JOJDKHBI IIPCABABISITLCA K DJICKTPO-
O0OPYIOBAHHMIO KATCTOPUH pasMelIcHUS 1, IPUMECHIACMOMY B PacIpeaCIUTCIbHBIX VCTPOMUCTBAX KATCTOPUM Pa3MCILIC-
HUA 2.

414 TpeOoBaAaHUAd K HU30JALHUHU LEeNEeH YyNpPAaBICHMHUA U BCIHOMOT a-
TEJIBbHBIX ILECIMEH

4.14.1 H3omdumda neney ynpabBiIcHUS U BCIIOMOTATCABHBIX LICIECH, 4 TAKXKE HMX SJEMEHTOB JOIKHA
BBIICPXKUBATE MCIBITATCABHOE TEPEMEHHOE HAMPSKEHUE I SJIEKTpooOopynoBaHug SO0 kB M HuXKe,
paBHoe 2 KB (2,2 kB pgna xknumMatmuyeckux MCnogHeHUu T, TC), miad 3jaeKTpooOOpydIOBAHHUA KAACCa
HanpsokeHus 750 kB, pasHoe 3 kB, npUKIIaapiBacMoOe MOOUYEPEIHO MEXKIY:

a) TOKOBEOYIIUMH U 323¢MJICHHBIMHU YACTAMMU;

0) TOKOBCOYLIMMH YACTAMHM PA3HBIX LICTICH;

B) PA30OMKHYTBIMU KOHTAKTAMH 3JICMECHTOB OJHON M TOM K€ LICIU.

JUTETbHOCTh BBIACPXKKH UCTIBITATEIBHOIO HAMPSKEHHUA TODKHA OBITh paBHA 1 MUH.

[IpuMevanune — McnpiTaHne mo MOONYHKTAM O) M B) JOIIYCKACTCA HE IMIPOBOAUTDL NPH YCIAOBHUU TapaHTHUPO-
BAHUS MPCANPUATHEM-U3TOTOBUTEACM SJIEKTPOOOOPYAOBAHUA HCOOXOINMOI0 KauyeCcTBa N30JIA1UH.
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4.14.2 EcaM Kakue-aud0 SJIEMEHTHI LCNEH COMIACHO CTAHJAPTAM WM TEXHUYECCKUM YCIOBUAM, B
COOTBECTCTBUU C KOTOPBIMHU OHM M3TOTOBJCHBI, HE OOIMYCKAIOT UCMBITAHUA HANPSKCHUAMH, YKA3AHHBIMU
B 4.14.1, TO MCIBITAHUE MOXET OBITH MPOBEACHO MPU APYIUX 3HAUCHUAX HAMPIKECHUI MO COTTACOBAHUIO
MEXKIY M3rOTOBUTEIECM U MMOTPECOUTENEM,

415 Buapsl MCOBTAaHUMH

4.15.1 HM3omaaumsa 3aeKTpooOOpyIOBaHUSA OO/KHA MOABEPraTbCa TUIMOBBIM™, MEPHUOANYCCKUM (€CIIHN
3TO YCTAHOBJCHO B CTAHIAPTE HA JAHHOE SJCKTPOOOOPYIOBAHHUE) M MPHUEMO-CIATOYHBIM MCIBITAHHSAM.
HUcnpiTaHUA JOJDKHBL IMPOBOAUTHECA HA MOJHOCTBIO COOPAHHOM 3JIEKTPOOOOPYIOBAHUU, 34 UCKIIOUYCHUEM
ciayuaes, ykazaHHbix B 'OCT 1516.2, paszgen 4.

4.15.2 TUMOBBIM UCHBITAHUAM JOKEH OBITh MOABEPTHYT KAXKABIA HOBBIM THIT JICKTPOOOOPYIOBAHUA
HA COOTBETCTBUE IJICKTPUUECCKON MPOYHOCTH €ro U3OJALUU BCEM TPEOOBAHUAM HACTOALLIETO CTaHAAPTA.

THUNMOBBIM UCIIBITAHUAM MOABEPTaCTCA TOJOBHOM 00pas3ell WK 00pa3el U3 MePBOM MPOU3BOICTBEHHOM
napTuu. JAng 3aeKTpooOOpYIOBAHUSA MACCOBOTO IMPOU3BOACTBA (HAIIPUMEDP, HU3OJATOPOB KJIACCOB HAIPA-
KEHUA OT 3 10 35 KB) THIMOBBIM UCIIBITAHUAM MOIYT IMTOABEPTATHCA HECKOJIBKO 00Pa3LoB, €CIHU 3TO YKA3aHO
B CTAaHIAPTax Ha 3JIEKTPOOOOPYAOBAHUE OTACIbHBIX BUIOB.

I lpuyMeyaHunda

1 Ecam KOHCTPYKIMA M TEXHOJOTMUYECKHH ITPOLECC M3TOTOBICHHUS M3OIALUM DICKTPOOOOPYIOBAHUA HOBOTO
TUIA WACHTHUYHBI KOHCTPVKIHMU M TEXHOJOTHYCCKOMY IIPOLIECCY U3TOTOBJICHUA H3OJMALHNU SACKTIPOOOOPYIOBAHUA
OPYIOro TUIA, PAHEC BbIACPXKABILICTO TUIIOBOC UCIBITAHUEC, IPOBSACHUS TUIIOBOIO UCIIBITAHUS SJICKTPOOOOPYIOBAHMS
HOBOTO THUIIA HE TpeOyeTcH.

2 TunmoBoe NCOBITAHUE OJHOMUHYTHBIM INEPECMEHHBIM HANIPSAXKCHUECM BHYTPCHHEH U301 Y JIMHCUMHOTO KOHIIA
OOMOTKHM € HEMNOJHON M30AglMEeH HEUTPAIU LIVHTUPVIOIIUX PECAaKTOPOB HE MPOBOANTCI. COOTBECTCTBHEC U3OJISLUU
JIMHEMHOIO KOHIIA OOMOTKHM YKA3aHHBIX PCAKTOPOB OTHOCUTEJILHO 3€MJIM Y MEXIY (pa3saMM HCITBITATEIbHbIM OTHOMM-
HYTHBIM TIEPEMEHHDBIM HAIIPSEKCHUAM, YKA3aHHBIM B Ta0/IMLAX 2—4, JO/DKHO OBITh NOATBEPXKICHO PACUCTOM.

3 HcnweiTaHuye rmog JOXAEM BHEUITHEN U30OISLNHY SACKTPOOOOPYIOBAHNS, UMEIOILETO OCHOBHBIE AKTHBHBIC YACTH,
PACHOJOKECHHBIE B METAJUIMYCCKON O0OJIOUKE M IPHUCOCINHACMBIC 4epe3 CaMOCTOSTE/IbBHBIC BBOIBI, JOIIYCKACTCH HE
IIPOBOANTD, €CJIN UCIBITAHNE BHEIITHEN U30JALIMN BBOIOB ITOA JOXIEM ITPOBESACHO OTACIBHO.

4.15.3 TuUnoBo€ UCIBITAHUE JOJKHO OBITH MMPOBEACHO B CJIY4A€ U3MECHEHUA KOHCTPYKLIMH M30OSLUHU
WJIN TEXHOJIOTMYECKOrO MPOLECCa U3TOTOBIACHUS SJICKTPOOOOPYIOBAHUA, 4 TAKXKE 3aMEHBI IIPUMEHACMBIX
MATEPUATIOB, €CJIU YKA3AHHBIE U3MEHECHUA MOIYT CHU3HUTH SJCKTPHUHUYCCKYIO IIPOYHOCTh U30IALMU. OO0ObeM
HUCIIBITAHUSA YCTAHABIMUBACTCS MPECANPUATUEM-U3TOTOBUTEICM B 3aBUCUMOCTH OT XapaKTepa YVIIOMSAHYTBIX
U3MEHCHU.

[IpuMevyanune — ECIM KOHCTPYKIIMSA M TEXHOJOTHMYCCKMM ITPOLCCC M3TOTOBJICHWS M3OSIIMHM, a4 TAKXKE X
M3MCHCHHME WM 3aMCHA NPHUMCHICMBIX MATCPHAIOB JJI JAHHOTIO SJICKTPOOOOPYIOBAHMSA, MOAJICKAIICTO TUIOBOMY
VICIIBITAHUIO B CBSI3M C YKAa3aHHBIMHY U3MCHCHMSMM, UACHTUYHBI IIEPSYNCIICHHBIM (DAKTOpaM TSI APYIOTO SJICKTPOO0O-
PYIOBAHMS, BbIACPXKABIICTO TUIIOBOC (B T. Y. B CBSI3M C YKa3aHHbIMY U3MCHCHUSIMHY ) WIH IICPHUOANYCCKOC NCIIBITAHNC,
TO MPOBEIACHUE YKA3aHHOIO MCIBITAHUS HE TPEeOyeTC.

4.15.4 TlepHoguyeCKUM HUCHBITAHUAM IMOABEPracTCd KAXKABIM BBITYCKACMBIA THUIT SIACKTPOOOOPYIO-
BAHUA, B CTAHIAPTAX HA COOTBETCTBYIOIIME BHABI KOTOPOrO YCTAHABIMBACTCA HUX HEOOXOIUMOCTL W
MMEPHOIUYHOCTL., K MEepUOAUYECCKUM HCHBITAHUAM OTHOCATCH BCE TPEOOBAHHA HACTOSLICIO CTAHAAPTA,
YCTAHOBJICHHBIC OIS THITOBBIX UCMBITAHUMN, 3a HCKJIKUYECHUEM HUCIIBITAHUM:

- U30JIALMHM OOMOTOK CHJIOBBIX TPAHC(HOPMATOPOB HAMPSKECHUIMH TPO30OBBIX U KOMMYTALIMOHHBIX
NMITYJIECOB;

- U30JIALUU TOKOOTPAHUUYHMBAKOIIMUX M AYIOracAlUX PeakTOpoOB, TPAHCHOPMATOPOB HANPSKECHUA U
TOKQ, alIapaToB, KOHACHCATOPOB CBIA3U U U30JIATOPOB HAMNPSKECHUIMH T'PO30BBIX UMITYILCOB;

- BHEUIHEH MU30JALUU CHIOBBIX TPAHC(HOPMATOPOB, MEXKIY KOHTAKTAMH OOHOTO M TOrO XK€ IMOJICA
PA3bCIUHUTEIIEU U MIPEIOXPAHUTENCH ITIPHU BEIHYTOM IIATPOHE;

- U3OJIALMU SJICKTPOOOOPYIOBAHUS, YCTAHABINBACMOIO B SKPAHUPOBAHHBIX KOXYXaX T€HEPATOPOB,
a TAKKE HA YUYACTKAX MEXay reHepatopoM U ooMoTkor HH moBwarwiiero rpancgopmMaropa.

[ IlpuyMeyaHuda

1 Ecam KOHCTpYKIIMA Y TEXHOJOTMYCCKUHN ITPOLECCC U3TOTORJICHUA U3OISILMHY TTOAICKAINCTO TIEPUOINYECCKOMY
VICIIBITAHHUIO JAHHOTO SJICKTPOOOOPYAOBAHUS NIACHTUYHDI KOHCTPYKLMH U TEXHOJOTHICCKOMY IIPOLIECCY N3TOTOBICHUS
APYIOrO 3ACKTPOOOOPYIOBAHUS, PAHEEC BBIACPKABIICTO THIIOBOC MCIIBITAHHE (€CJAM HE MCTEK CPOK MNEPUOIUYHOCTH)

* Bce yKazaHusl HACTOSIIETO CTaHAapTa MO TUIOBBIM MCIBLITAHUAM, IPOBOAMMBIM B IMOJHOM OOBEME, OTHOCSTCS
TaKKe K IIPUEMOYHBIM U KBAIM(PUKAINOHHBIM UcTbITaHuAM 110 ['OCT 16504.
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WIN TIEPUOINYCCKOEC UCIIBITAHNEC, TO IIPOBCIACHUS NCPHUOINIYCCKOTO NCIBITAHUS U30JILNY JAHHOTO SJICKTPOOOOPYIO-
BaHMS HE TpeOyeTCd 1O HACTYIUICHUS CPOKa IIPOBCACHUS OUYCPCIHDBIX INCPUOINYCCKNX UCIIbBITAHU.

2 Ecam B KOHCTPYKLMY JAHHOTIO SJICKTPOOOOPYAOBAHMS HE IMPOU3OLIIO N3MCHCHN M, BANSIOIINX HA IPOYHOCTD
BHCIIHCH WU30JSLIMY, TO IMIPOBCACHUS MICPUOINUYCCKUX UCIBITAHUU MO OJOXICM HE TPCOyeTCH.

3 llepnoanyeckKoe UCIBITAHUEC U30JALUHY DJICKTPOOOOPYIOBAHMS HA CTOMKOCTD B OTHOLLICHN Y TCILIOBOTO IMTPO0Os
HC MPOBOANTCH, CCIN STO VCTAHOBICHO B CTAHAAPTEC HA JAHHOC SJICKTPOOOOPYIOBAHUC.

4.15.5 Kaxnapiit oopa3zel 37eKTpooOOpyIOBAHUS MPH BBIMTYCKE C MPSANPUATUI-U3TOTOBUTEIS JOJLKEH
OBITb MOABEPTHYT MPUEMO-CIATOUYHBIM UCIBITAHUAM €0 U30JISILUH:

a) JIJII BHYTPEHHEHM M3O/SILMM BCEX THUIOB DJICKTPOOOOPYIOBAHHUA, KPOME BHYTPECHHEHM H3OJSILIUU
JIMHEMHOTO KOHLIA IIYHTUPYIOIIUX PEAKTOPOB ¢ HEMOJIHON U30MALIMEH HEUTPAAHU — UCIBITATEIBHBIM OIHO-
MUHYTHBIM TIepeMeHHBIM HampsoKeHueM B cooTBeTCTBHH ¢ 4.14, 5.4, 6.3, 7.3, 7.5, 8.3, 9.2.1, 10.4, 11.2.1,
11.36, 11.4, 12.3.1, 12.3.3, 13.1.7, 13.1.8;

0) 1A BHYTPEHHEW U30SLMH JUHEHHOIO KOHLA IIYHTUPYIOLUX PEAKTOPOB C HEMOJTHOM U300 1LUEHN
HEHUTPAJIU, BHYTPEHHEH H30AMLMH JUHEHHBIX KOHLIOB OOMOTOK BH w CH cHioBbeIX TpaHCHOPMATOPOB
(aBroTpaHchopmMaTopoB) 750 KB u ooOMoTok BH reneparopHbIX TpaHCHOPMATOPOB IJIA ATOMHBIX DJICKTPO-
CTAHLIMH — HAMPSKEHUEM TTOJHOTO I'PO30BOr0 UMIYJILCA B COOTBETCTBUH C J.1.1;

B) IJ4 BHYTPECHHEH M30OJSLMH CHWJIOBBIX TPAHCHOPMATOPOB M LIYHTHPYIOLIMUX PEAKTOPOB KIIACCOB
HanpsokeHud 220 KB 1 Bbille — JJIUTEIBHBIM NEPEMEHHBIM HAMPAXKECHUEM B COOTBETCTBUM C J.7;

r) JJd BHYTPEHHEH HU30JS1MU KOHICHCATOPOB CBI3H, BBOAOB KJIACCOB HanpskeHud 110 kB u Bbiue,
TPaHCHPOPMATOPOB TOKA, TPAHCPOPMATOPOB HAMIPSKEHUA C TBEPAOHN N30ISILUECH KJTacCOB HANpskeHUd 3 KB
M BBIIIE, 4 TAKXKE 3aMMOJTHEHHBIX XKMJIKUM WJIHU Ta3000pa3HBIM AUSJICKTPUKOM C JIEMEHTAMHU JIMTOM H30JI5-
MU kiaccoB HanpsckeHud 110 kB v Beinie U mmaBHBIX Lienie KPYD — nepeMeHHBIM HApsCKEHUEM C
U3MEPECHUEM XapaKTEPUCTUK YACTUUYHBIX Pa3pAnOB B COOTBETCTBUM ¢ .8, 7.5, 10.5, 12.3.2 n 13.1.10.

Il puyMeuaHnundg

1 Jonyckaercd HE NPOBOAMTDL OTIACJIbHO ITPUEMO-COATOYHOC HWCIHBITAHUE H3OJMALHNM YCTAHABJINBACMbBIX Ha
TPAaHCPHOPMATOPAX, PCAKTOPAX M aAIlIlapaTax BBOJOB KJIACCOB HANPSKCHUA OT 3 10 3 KB, apMupyeMbIX NpeaIIpUsITH -
€M — H3IrOTOBUTEICM TpaHCPOPMATOPA, PCAKTOpa WIM alIlapara, a TAKKEe BBOAOB, COOMpPACMBIX M3 4acTeH Ha 0ake
ICKTPOOOOPYIOBAHMSI, OTPAHMUYMBAACH IMPWIOXKCHHUCM K BBOOAM WCIBITATCIBHOTO OJHOMWHYTHOTO IIEPECMCHHOTO
HanpsiKeHUS TpaHCPOPpMaTOpa, peakTopa WIHM alnapara Ipyu NpPOBSACHUY IIPUEMO-CIATOYHOTO UCIIBITAHUS MTOCACIHNX.

2 B 0o0beM mpueMoO-CIAaTOYHBIX HCHOBITAHUM (DapdOpOBbIX H3OJIATOPOB, VKA3aHHBIM B CTAHIAPTAX HA STH
N30JIATOPbI, UCIIBITAHNE OJHOMWHYTHBIM NEPECMCHHBIM HANPSKCHUECM MOXET HE BXOAWTb, IIPU VCIOBUM YKA3aHUA
IPYIOro crnoco0a MpOBEPKU KAYECTBA U3TOTOBICHUA U30JSTOPOB, 3AMCHAIOLICTO UCIIBITAHUE OJHOMUHYTHBIM HAIIP-
KCHUCM.

3 JlomycKaeTcst He IPOBOIUTL HIPUEMO-CIATOYHBIC MCIHBITAHUSA N30JILUN COOpaHHBIX TOKOOIPAHWYMBAIOIINX
CYXMX PCAKTOPOB, a OTPAaHUYMBATbLCSI MCIBITAHUCM WX U30JSTOPOB.

4 JlOomyCKaeTCs HE MTPOBOJIUTH IMTPUEMO-CIATOUHBIC UCIIBITAHUS U30A4IMU LIENEH IIEPBUYHBIX COeANHCHUN KPY
IIPpY PA300IIECHHOM (KOHTPOJbHOM) M PEMOHTHOM ITOJIOKECHHY BBIABVIKHOTO 3JAEMEHTA, 4 TAKXKE NPH OTKIIIOYCHHOM
TIOJIOKCHUM PA3bCAMHUTEIICHU, IPUCOCAVMHCHHBIX K LICTTAM HNSPBUYHBIX COCAMHCHUN KPY 0¢3 BBIABMXKHBIX SJICMCHTOB.

S JlonmyckaeTcd HE MPOBOANTD IIPUEMO-CIATOUYHOEC UCIIBITAHUEC U30JIALINYN MEXKIY KOHTAKTAMH OJHOTO M TOTO XK€
TTOJIIOCA TA30HAITOJHEHHDBIX BBIKJIIQUATEICH TIPYIOXKEHUEM HANIPIXKECHUS ITO IMOANYHKTY a) K IMOJHOCTBIO COOPAaHHOMY
BLIKJTIOUATEIIO WIM, IIPYU MOSJICMEHTHOM WCIIBITAHMM, K MOIVIAM (pa3pblBaM), a OTPAHMYMBATHCA MCIBITAHUECM
OOHOMUWHYTHBIM MEPEMECHHBIM HANPsSKCHUEM OTICAbHBIX M30JUPVIOUINX YacTeW MOAVJICH (pa3pbiBOB) M ITPOBEPKOU
COOTBETCTBHS UEPTEKAM M3OISIIMOHHBIX PACCTOAHNM MEXIY PASOMKHYTBIMH KOHTAKTAMH KaxKI0T0 MOAYIII (Pa3phiBa).

DTO JOIIYCKACTCd B CJIydac, €CAM paHee MPOBCACHHBIMU MCCICIOBAHUSAMU M MCPHUOIANYCCKUMHM HMCIBITAHUSIMU
MOIVYJICH (Pa3phIBOB) TOM XK€ KOHCTPYKIHU OTOKA3aHO, UTO ITPU TAKOM METOAE KOHTPOJIS N3OSN BCE MTPOBEPEHHBIC
MOIVJIHN (Pa3pbiBbl) BBIICPXKHMBAIOT HCIIBITAHWS MO NOANYHKTY a). llepeyeHb momieckalyx HMCHObITAHUIO OTACIAbHBIX
V3OJUPYIOIINX YaCcTeN MOAYJICH (paspbhlBOB), 4 TAKKE IOMICKAIMUX ITPOBEPKE MIOISILMOHHBIX PACCTOSHUHN HODKCH
ObITb VCTAHOBJICH B CTAHAAPTEC HA BBIKJIKYATCIIb KOHKPETHOTO TUIIA.

6 JlomyckaeTcs HE IIPOBOIUTH IMPHUEMO-CIATOUYHBIC MCITBITAHUSA W3OJALIMHM MEXIYy KOHTAKTAMH OJHOTO M TOTO
KE ITOMI0CAa KOMMYTALIMOHHBIX aIllnaparoB (I TAa30HAMOJIHCHHBIX BHIKIIIOUATEIEH ¢ YUETOM IIPMMEUYaHUA J) U MEXKIY
TOKOBCAVIIMMU YaCTIMU COCCOHUX MOJIOCOB almapaTtoB, €CAM SJCKTPUUYCCKAd MIPOYHOCTb VKA3aHHON WM30SILNU
ONPECICIIETCI BO3AYIIHBIMYA WX MACASHBIMHU ITPOMEXKYTKAMHY U €CIIN IMTPOBEPKON YCTAHOBJICHO COOTBETCTBUE N30T -
IIMOHHBIX PACCTOIHUN YEPTEKAM.

7 JlomyckaeTcs 1o COIIACOBAHUIO ¢ MMOTPEOUTEIEM HE MPOBOAUTD IIPHUEMO-CIATOYHbBIC UCIIBITAHUS TJINTC/IbHBIM
TICPCMECHHBIM HANPSLKCHUEM CHJIOBBIX TPAaHCHOPMATOPOB OTIACIAbHBIX TUIIOB KiIacca HamnpsaxceHus 220 xkB. D10 gony-
IICHUE JOJKHO ObITh OOOCHOBAHO HCIIBITAHUSMY HA ONPCANPUITUN — HU3TOTOBUTEIIC aHAJTOTHYHBIX TPAHC(HOPMATOPOB
OTAHHOTO KJIACCa HAIIPAXKCHHS Y OIIBITOM SKCIUIVATALIMHM TPAHCHOPMATOPOB PACCMATPUBACMBIX TUIIOB JAHHOTIO IIPECI-
IIPUATUA-U3TOTOBUTES.
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4,16 ToBTOpeHHUe MUCNBTAaHUHNH Ha MNpPEeINPUSITHHU-U3TOTOBHUTEIE.
McnepTaHue v MOTpeOUTENA

4.16.1 Ilpu moBTOpeHUM IO TPeOOBAHUIO 3aKA3UMKa Ha MPEANPUATHH-U3TOTOBUTEIIE MCIBITAHUMN
3JIEKTPOOOOPYIOBAHUA II0 MpOorpaMMe MNPUEeMO-CIATOUYHBIX MCIBITAHUI MCIBITATEJIbHOE HAarlpsKeHHe
(KpoMe IJIMTEJILHOIO MEPEMEHHOTI0) TO/IKHO COCTABIATh MO OTHOUIEHUIO K YCTAHOBJICHHOMY B HACTOSILEM
CTAaHIApTE 3HAUCHHUIO UCMBITATEIBHOIO HANIPSKEHUS:

- 100 % — mna >aekTpooOOpPYIOBAaHUSA BCeX BHIOB KJIACCOB HAMpskeHUs OoT 3 10 15 kB m miga
KeEpaMUYECKUX HU30JIATOPOB BCEX KIIACCOB HAMPAXKEHUSA

- 90 % — mng 3aeKTPOOOOPYIOBAHUS, KPOME KEpaMUUECKHUX H30ISITOPOB, KJIACCOB HANPSKEHUS OT
20 no 750 kB.

[IpmMevaHue — YKazaHue O CHIKCHUH UCITBITATEIILHOTO HAIPsIXKeHUS 10 90 % HOpMUPOBAaHHOTO 3HAUCHMS
HC OTHOCHUTCS K WCHBLITAHUSM, MOBTOPSICMBIM Ha MIPCIANPUSITUN-U3TOTOBUTCIC, BCJACACTBHC M3MCHCHUM HW3OJSLIVH,
IIPOU3BCACHHDBIX MOCJC YCIICIIHO MPOBCACHHOIO HMCHBITAHUSA SJCKTPOOOOPYIOBAHMA, HAIPUMED, B CBS3U C 3aMCHOM
y3j1a WIHN JCTAIN, YTO MOIJIO IOBIUSTh HA 3JICKTPUUCCKYIO MPOYHOCTb U30JSLNN 3ACKTPOOOOPYIOBAHUS.

4.16.2 [omyckaeTcs NpoBeacHUE Y MOTPeOUTEST UCIIBITAHUS OJHOMUHYTHBIM MepeMEeHHBIM HaIlps -
KEHUEM DJIEKTPOOOOPYIOBAHUS, HE BBOAUBILIEIOCS B DKCIUIYAaTALMIO U HAXOOMAIIETOCS B MPUTOAHOM IS
pabOTHI COCTOSSHUM ;, TIPHU DTOM UCHBITATSIBHOEC HAMIPSLKEHUE DIIEKTPOOOOPYAOBAHUS (KPOME KEPAMUUECKUX
U30JIITOPOB) HE NOJIKHO mpeBbiaTh 90 %, a kepamuueckux u3ondatopos — 100 % ucnbiTaTeIbHOrO Ha-
MPAKECHUA, YCTAHOBJICHHOIO B JAHHOM CTAHIAPTE IJI COOTBETCTBYIOLIETO DJIEKTPOOOOPYIOBaHUA. B ciayuae
MMPOBEACHUM YV MMOTPECOUTEIIA UCTIBITAHUA SJICKTPOOOOPYIOBAHUA KJIacCa HAMPsSCKEHUS BBIIIE, yeMm 220 kB,
a CWIOBBIX TpaHchopMaTopoB — BeILIE, yeM 110 kB, nmporpamma ucnbITaHUA (KpOME OTACIBHOTO HCIIBI-
TAHUS OOMOTOK KJIACCA HANMPSAXKECHUSI 35 KB U HMXE) JOMXKHA OBITh COTTACOBAHA C MPEANPUATHEM-U3TOTO-
BUTEJIEM SJICKTPOOOOPYAOBAHUA. IIUTEIIBHOCTH MPUAOKEHHUA UCITBITATEABHOIO HANPSCKEHUS JO/DKHA OBITh
He Oosiee 1 MMH BHE 3aBUCUMOCTH OT BUIA OCHOBHOW HU3OJISALIHM.

[IpuMmMevanue — Ilpy OTCYTCTBUHM yV TOTPCONTEIICH MCTOYHMKA HAIPSKCHUS MOBBIIMICHHON YaCTOTbHI MCIbI-
TAHUEC TPAHCHOPMATOPA YV TOTPCONTEIIA MHAYKTUPOBAHHBIM HANIPSIKCHUEM JOIIYCKACTCI TPOBOANTDL NPpH YyacToTe 30 111
HAIIPAXCHNEM HE BbIIIC 1,3 HOMUHAJIBHOIO HPY LJIMTCIbHOCTH BbIACPXKKNU 1 MuH. s TpaHCHOPMATOPOB ¢ MAarHu-
TOINPOBOJAOM M3 XOJOIHOKATAHOM CTalU MPCIANIPUATUC-NU3TOTOBUTC/Ib MOXET YCTAHOBUTb MCHBIIVIO, Y¢M 1 MMH,
IUTNTSJIbHOCTD BBIACPXKKHM, HO HE McHee 20 ¢. DTO OrpaHUMUCHUE JJINTCIbHOCTU JODKHO OBITh VKAa3aHO B CTAHAAPTE HA
TPaHCPOPMATOPHI.

5 TPEBOBAHUSA K U30JIAIINMU CUIOBBIX TPAHC®OPMATOPOB,
DIEKTPOMATHUTHBIX TPAHC®OPMATOPOB HAIIPSIDKEHUS 1 PEAKTOPOBY

J] TpeOoBaHMYId K BHYTPEHHCEH HU30JAUMH NMPH HANPAXKEHHUIAX TPO30-
BBIX MMOYJAbCOB

5.1.1 BHyYTpeHHSASI HM30ALIMA OTHOCUTEABHO 3¢MJIM U MeXny (pasaMu (I TpexdPa3HbIX TPaHCHOP-
MAaTOPOB M PEAKTOPOB) TPaHCHOPMATOPOB? U PEAKTOPOB IOJLKHA BBIUIEPKHUBATH MPIWIOXEHHBIE K JIMHEN-
HOMY 33KMMY (B TpEX(Pa3HBIX TPAHCHOPMATOPAX U PEAKTOPAX K KAKAOMY JIMHEHHOMY 3KUMY ITOOUYEPETHO )
KAOXIOM OOMOTKHM HAMNPSKCHUS MOJHBIX M CPE3aHHBIX I'PO30BBIX UMITYJIBCOB, VKA3aHHBIE B TaOauLax 2

(rpadsl 3 1 S), 3 (rpadwt 2, 3, 9 mu 10), 4 (rpacper 3, 4, 8 1 9) u S5 (rpada 2).

[IpuyMedanue — L1 3ACKTPONCUYHBIX TPAHCHOPMATOPOB KJlacca HanpseKeHUS 3) KB, moaxkmwoyacMbIX K
BO3AYIITHON JMHUM SJICKTPOIICPCAAYM YEPE3 ITPOMEXKYTOUYHBIC TPAHCPOPMATOPHI (IIPU BBINOJIHEHU Y COCANHECHU A MEXKIY
SJICKTPOIICYHBIM M ITPOMEXKYTOUYHBIM TPAHCHOPMATOPOM KAOCABHOM BCTABKOM WM SKPAHUPOBAHHBIM TOKOIIPOBOJIOM),
TOIIYCKACTCHA VCTAHABIMBATD UCITBITATCIIbHBIC HAIIPSKCHU A T'PO30OBBIX UMIIVIBCOB HUXKE, YEM VKAa3aHO B TA0IHULIE 2. DTH
CHMKECHHDIC 3HAUYCHHU A JOJIKHBI VKA3bIBATHCA B CTAHAAPTAX WIM TEXHUUYECCKUX YCIOBHUIX HA SACKTPOIICUYHBIC TPAHCHOP-
MAaTOPBI.

1) TpeGoBanus HacTOSIIIETO pa3ieia OTHOCSTCS, eClTM He YCTAHOBJICHO MHaue, K Kaxmoil n3 cropod BH, CH n HH
CIJIOBBIX TpaHCchopMaTopoB. 1loa n3onsauuet ooMoToK BH, CH, HH wim HenTpann OOMOTKY OHMMAECTCH COOTBET-
ctBeHHO M3oiasauus ctopoH BH, CH, HH wam ctopoHbl HeTpaam 0OMOTKHM.

2) Tpe6oBaHMS K M3OJSIUN TPAHC(HOPMATOPOB OTHOCATCS, €CIM HE YCTAHOBJCHO WHAYE, K CIJIOBBIM TPaHCHOP-
MAaTOPaM U 3JEKTPOMATrHUTHBEIM TpaHChOPMATOpaM HAIIPSKEHUS.
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5.1.2 BHyTpeHHSAdI M30ma91MA OOMOTOK KJIACCOB HaMpsLKeHUs OT 3 mo 35 KB TpaHcdopMaTopoB C
[MOJIHOM M30ALMENA HEHUTPAIU IIPU BLIBEACHHONW HEUTPAIN JOKHA BBIACPXKUBATH (KPOME HUCHBITAHUA IO
J.1.1) MpUIOXEHHBIE K 3aKUMY HEHUTPAJIM HANPSKECHUI TMOJJHBIX M CPE3aHHBIX I'PO30OBBIX HUMIIYIbLCOB,
YKAa3aHHBIC B TA0aMuax 2 (rpadel 3 U 5) U S5 (rpada 2).

[IpuMevyanune — Ecam m30agumsag OOMOTKM BBINOJHCHA OAWMHAKOBO CO CTOPOHBI HECHUTPAIU M CO CTOPOHBDI
JIMHEMHOTO KOHIIA, TO VKAa3aHHBIC B JAHHOM IIYHKTC MCIIBITAHUS JOIIYCKACTCS HE MPOBOIUTD.

J.1.3 BHyTpeHHId HU3091MA COCAUHEHHBIX B 3BE30Y OOMOTOK KJIACCOB HANpsiKeHUd OT 3 10 35 kB
TpexX(da3HbIX TPAHCHOPMATOPOB C MOJHOM HU3OIALMECH HEHUTPAJIU IMPU HEBBLIBSACHHOM HEHUTPAJIM JOJKHA
BBIICPXKUBATH (KPOME HMCHBITAHUA 1O J.1.1) MPpUIOXKEHHBIE K TPEM DJACKTPUUYECKU COCIUHCHHBIM MEXIY
COOOM JIMHEHMHBIM 3aKMMaM OOMOTKH HaMNPSDKEHUS MOJHBIX TPO30BbIX UMITYJIBCOB:

- I OOMOTOK KJIACCOB HAmNpsoKeHUA OoT 3 10 15 kKB — ykaszaHHbie B TaOauuax 2 (rpada 3) u D
(rpacpa 2);

- gyt oOMOTOK kiaccoB HanpsckeHusa 20 u 35 kB — paBable 105 u 140 xB cooTBeTCTBEHHO, M4
MECKTPOOOOPYIOBAHUA ¢ HOPMAJIBHOM U3OJSILIUEH.

5.1.4 BHyTpeHHAS M30a91MA OOMOTOK CHWIOBBIX TPAHC(HOPMATOPOB C HEMOJIHON M30MALIMEN HENUTPA-
JIU, TOMYCKAKOUIEH padOTy ¢ pa33eMJICHUEM HEUTPAIH, JOKHA BBIICPXKUBATH (KPOME UCNIBITAHUA 1O J.1.1)
MPUIOXEHHBIE K 3aXKUMY HEHTPaIN HANPSDKEHUS TMOJHBIX TPO30BBIX UMIYJIbCOB, YKa3aHHbIe B TaOauLe 6
(rpapa 4).

5.1.5 HcneITaHuAa M30191MH OOMOTOK CYXHX CHJIOBBIX TPAHCPOPMATOPOB, TPAHC(HOPMATOPOB HATIPS -
KEHUSA U PEAKTOPOB (B T. U4, OETOHHBIX PEAKTOPOB) HAMPSKECHUAMU TPO30OBLIX UMITYJILCOB JOJIKHBI TIPOBO-
IUTBCSI MCIBITATSIPHBIMU HAMNPSCKEHUIMH M METOJAMHM, YCTAHOBJICHHBIMHM I BHYTPEHHEH M30JISLIUU
TPAHCPOPMATOPOB U PCAKTOPOB, HO UMITYJIBCAMH KAK IMOJOXHUTECIBHOM, TAK U OTPULIATEIILHOM MOJAPHOCTH.

532 TpebOOBaAaHMYd K BHEIMHENW MU30JAUMUU NPH HANPAXKEHUIX TPO3O-
BBIX MMOVJIABCOB

5.2.1 BHemrHgad m3omauusa oOMOTOK TPaHCPOPMATOPOB U PEAKTOPOB MOKHA BBIICPXKUBATH HAIIPS -
X€HHUSA MOJHBIX TPO30BBIX UMNYJILCOB, VKA3aHHBIC B Tadoauuax 2 (rpada 3), 3 (rpader 2 u 3), 4 (rpadpsr 3
u4)ud (rpapa 2).

J.2.2 BHENHAI HU30J91U BBIBEACHHOM HEHUTPAJIU OOMOTOK KJIACCOB HampskeHUud OoT 3 a0 35 kB
TPAHC(POPMATOPOB € MOJHOM U3QALMEH HEUTPAIHU TOJDKHA BIACPXKUBATH HAMPSKCHUA TTOJTHBIX TPO30BbIX
MMIIYJIBCOB, YKa3aHHbIC B Ta0Oauuax 2 (rpada 3) u S (rpada 2).

5.2.3 BHemHdad U3041MA BIBEICHHON HEUTPAIH OOMOTOK CHWJIOBBIX TPAHCHOPMATOPOB ¢ HEIMOJHOM
U30ILHMEN HEUTPAIU, OOMYCKAKIICH padOTy ¢ pa33eMJICHUEM HEUTPAIH, OOJIKHA BBIICPKHUBATH HAIPSI -
XEeHUS TOJHBIX IPO30BLIX UMITYJIBCOB, YKa3aHHbIE B Ta0uie 6 (rpada 4).

J.2.4 Ilpu ucneiTaHugax mo J.2.1—5.2.3 UCnBITaTeIbHOE HAMPSAXKECHUE OOKHO OBITH MPUIOXKEHO K
UCIIBITHIBAEMOM BHEIIHEH U30JALMU (BBOLY) OTHOCHTEABHO 3€MJIM U IPYITHX BBOIOB TPAHCHPOPMATOPOB
W PEAKTOPOB.

3.3 TpebOBAaHHUA K U30JNAIUUMHU NMPU HANPAXKECHHUAX KOMMYTAUMUOHHBIX HM-
MyadbCOB

5.3.1 BayTpeHHI4 N30 OOMOTOK TPAaHCHPOPMATOPOB U PCAKTOPOB OTHOCUTEIIBHO 3¢MJIH JOJDKHA
BBLACPXKUBATH MPWIOXKCHHBIC (HEMOCPEACTBEHHO WIHM IIyTeM MHAYKTUPOBAHUSA B MCIBITBIBACMOM TPAHC-
(bopMaTOpe) K TMHEMHOMY 3aKUMY OOMOTKH BH (B Tpex(asHbix TpaHCHOpMaATOpaAX K KAKIOMY ITUHEHHOMY
3aKMMY ITOOUYEPEIHO) HAMNPSDKEHUS KOMMYTALIMOHHBIX MMITYJILCOB, YKa3aHHbIC B Ta0auie 4 (rpadga 10).

Jiasa cuinoBbix aBTroTpaHchopMmaTopoB ¢ ooMoTkamMu BH xmaccoB nHampsxenua 500 u 750 kB
YKA3aHHOE UCIIBITAHUE ABAICTCH TakKXKe UcnbITaHUuEM U30oasgimu ooMOoTKU CH (HH) xi1accoB HanpszkeHUs
330 n 500 kB; npu 3TOM mEpeKIIOUYATEh YUCIAa BUTKOB JOIKECH OBbITh YCTAHOBJICH B TAKOE IMOJIOXCHHE,
YTOOBI PACCUUTAHHOE MO KOMPULIHUECHTY TPAaHC(POPMALIMN HANIPSDKEHUE KOMMYTAIIMOHHBIX UMITYJIBCOB HA
MHerHOM 3akuMe oOMOTKH CH (HH) ObU10 Kak MOXHO OaMXKe K 3HAYCHUIM, YKA3aHHBIM B Ta0ULE 4
(rpadpa 10) paa xknaccoB HanpskeHUA 330 mnm 500 kB.

J.3.2 BHyTpeHHad M30adUMsg MeEXay (Pa3aMud OOMOTOK Tpex(asHBIX CWIOBBIX TPAHCHOPMATOPOB
TOJDKHA BBIICPXKHUBATH HANPSCKEHUI KOMMYTALIMOHHBIX UMITYJIBCOB, YKA3aHHBIE B TaOaule 4 (rpada 11).

HcnbiTaHue MO JAHHOMY IMYHKTY AOMYCKACTCA MPOBOAUTH OJHOBPEMEHHO C UCMIBITAHUEM BHYTPCHHEH
U30IUHMU OTHOCUTEIIBHO 3¢MJIM 11O J.3.1.

[IpuMedanune — JIOMyCcKaeTcsa CHUXCHME HAIIPSIXKCHYS, YKa3aHHOTO B Taouie 4 (rpada 11), 10 mOayTOpHOTo
3HAUYCHU A UCIIBITATCIbHOTO HAIIPSKCHWS OTHOCUTEIbHO 3€MJIM, VKAa3aHHOTO B Ta0/mue 4 (rpada 10), nmpu nmpoBeacHNN
ncnbiTauus mo meromam I'OCT 22756.

5.3.3 BHemHaq n30aauusg OOMOTOK CHJIOBBIX TPAHC(HOPMATOPOB U LIYHTUPYIOLIHUX PEAKTOPOB OTHO-
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CUTEJIBHO 3¢MJIM (BO3AYUIHBIC H3OJSILMOHHBIC MPOMEXYTKHU) B CYXOM COCTOAHUM AOMXKHA BBIICPKUBATH
HANPsCKEHUS KOMMYTALMOHHBIX HMIYJILCOB, YKA3aHHbIE B Ta0Oauue 7 (rpaga ).

5.3.4 BHewmHAd M30A1Ma MeXay (pa3aMH (BO3AYILIHBIC IIPOMEXYTKH ) OOMOTOK Tpex(ha3HbIX CHIOBBIX
TPAaHCHOPMATOPOB AOIKHA BBIACPXKHUBATH B CYXOM COCTOSHUU HAMPAXKCHUA KOMMYTALITMOHHBIX UMITY/ILCOB,
yKa3zaHHble B TaOauiLe 7 (rpada 6).

Ilpu sTOM K 3aXkuMaM 00eux (Pa3 DOKHBI OBITH MPHUIOXKEHBI UMITYJALCHI PA3HbIX MOJISIPHOCTEN C
MAaKCUMAJbHBIMU 3HAYCHUAMU, PABHBIMH MTOJOBHUHE UCHBITATEIBHOIO HAMIPSKEHUS, TAK YTOOBI K U30JIALNA
MeXay (pazaMHu ObUTO MPWIOKECHO HOPMHUPOBAHHOE UCHBITATEIBHOE HANPSKCHUE.

5 TpeOoOBaHUYd K BHYTPEHHEH HU30AISUUU NPH OJHOMHUHVYVTHOM
NEPEMEHHOM HAaNPSIXEHHUH

5.4.1 BHyTpeHHSS U30AALUSI KAXI0H U3 OOMOTOK TPaHC(HOPMATOPOB MU LIYHTUPYIOLINUX U AYTOracs-
LIUX PECAKTOPOB ¢ MOJIHON U30JALMEH HEHUTPAIU, a TAKKE BHYTPCHHAS HU3OJALUI OOMOTKH TOKOOIPAHU-
YUBAIOLIUX PEAKTOPOB AO/IXKHA BBIACPKUBATH OTHOCUTEABHO 3¢MJIM U JAPYrUX OOMOTOK NMPHWIOKEHHOE OT
BHEIIHETO UCTOUYHHUKA MCIBITATEIBHOS OJHOMHHYTHOE HAMPSKECHUE, YKAa3aHHOE B TaOuuax 2 (rpaga 7),
3 (rpadha 11 wmu 13), 5 (rpaca 4), a Takke nyHkTax 5.4.6, 5.4.7 wnu 5.4.8. YHacTu paciiernieHHOH OOMOTKH
TOJDKHBL pAaCCMATPUBATHCH KAXIAsd KaK OTACIbHAA OOMOTKA.

5.4.2 BHyTpeHHASI WU30aAUUA OOMOTOK TPAaHCHPOPMATOPOB M AYroracsiimx peakTopoB ¢ MOJIHOM
U30UMEH HeuTpaau OOMOTKHM BH mO/MKHA BBIACPXKHUBATL MCIHBITAHUE (KPOME MCHBITAHUA 1O 5.4.1)
OOHOMMHYTHBIM HANPsDKEHUEM, PABHBIM IBOHHOMY HOMHUHAJIBHOMY HANIPSDKECHUIO U MHAYKTUPOBAHHBIM B
HUCIBITBIBAEMOM TPAHC(HOPMATOPE WIHU PEAKTOPE.

5.4.3 BHyTpeHHIA U30AIHUSI OOMOTOK KIacCOB HanpskeHUud oT 110 no 750 kB cunoBbIX TpaHCHOP-
MATOPOB € HEIMOJMHOM H30o/iuueil HeruTpau oOMOTKM BH mosmkHa BeUIECpXUBATHP OAHOMUHYTHOE HAIPS -
KEHUE, MHAYKTUPOBAHHOE MOJHOCTBIO WJIM YAaCTMYHO B HUCHOBITBIBAEMOM TpaHchopmatope. Ilpu sTomMm
HAMPSCKEHUE JUHEHHOIO KOHILIA MCMBITBIBAEMOM OOMOTKHM OTHOCHUTEJABHO 3¢MJIM JO/DKHO OBITH PaBHO
yKa3aHHOMY B Ta0ymue 3 (rpada 11) vam 4 (rpadpa 13).

B TpexdasHbix TpaHchopMaTopax ¢ oOMOTKOM BH., pacnonoxxeHHOM CHapyXu OCTaJAbHBIX OOMOTOK,
U30Ma Mexny ooMoTtkaMu BH cocemnuux a3 gomkHa BBIICPKUBATHE OJHOMUHYTHOE HAMPSAXKCHUE HE
MEHbIIC YKa3aHHOro B tabmuue 3 (rpada 12) wium 4 (rpadpa 14), npmiaoXeHHOE MEXIy JTUHCHHBIMHU
3axkuMaMu 0OMOTOK BH cocemnux ¢as.

Ecau npu UCOBITAHUM MO HACTOSLIEMY IMYHKTY HM3oaAuuMu OoOMOTOK BH aBToTpancdopmMaTopoB
BO3HUKAIOIIWE HA IMHEHHOM KOHIIe OOMOTKM CH HanpsokeHuda He MEHBIIE YKa3aHHBIX B Ta0auLe 3 (rpada
11) vy 4 (rpadpa 13), TO ucnbITaHUE H30AdUMU OOMOTKU BH gaBageTCd TakKe MCIBITAHUEM HU30JIALHU
oOMOTKM CH; B IpOTHUBHOM CiIyyae HCIBITAHUE M30/AUUUM OOMOTKM CH A0/DKHO OBITH MPOBEACHO
OTACIBHO.

H3omauunga oomorok HH tpanchopmatopoB u ooOMoToK CH ¢ mOMHON U30IALMEeN HEUTPAJIN TPAHC-
(bOopMaATOPOB (MCKITIOYAYI ABTOTPAHC(HOPMATOPHI) MOKHA BBIACPKMBATH HAMPSKECHUE, MPHIOXKECHHOE OT
MOCTOPOHHETO UCTOUHHUKA, COMTacHo 5.4.1.

I lpuyMeyaHusa

1 Ilpn ncnpiTaHUAX (TUITOBBIX, MEPUOANICCKUX Y IIPUEMO-CIATOYHBIX ) U3OISLMH OOMOTKH KJIACCA HAIIPSIKECHU S
110 xB ogHO(da3HbIX 1 Tpex(da3HBIX TpaHCHOPMATOPOB AOIYCKACTCSI CHIXKCHHME, HO He Oonee yeM Ha 8 %, HCIIbITa-
TCJIbHOIO HAIPSXKCHUA H30JMGLMH JIMHECHMHOTO KOHILA OOMOTKHM OTHOCHTCIIBHO 3€EMJIM, €CJIN 0€3 S3TOro CHHXKCHUA
HANIPsSKECHUE OTHOCUTEIIbHO 3¢MJIN KAaKOM-IM00 OOMOTKM WIM HAIPSKCHUE MEXKIAY COCCOIHUMU OOMOTKAMH, PACHOJIO-
XCHHBIMU Ha OODHOM M TOM X€ CTepXHE, mpeBbIcHIIO Obl 105 % mnm HanpsXeHUe MeXIy OOMOTKaMHM coceoHUX (a3
npeBbICHIO OBl 110 % cOOTBETCTBYIONIECTO 3HAYCHMSI MCHBITATSILHOTO HAIPSLKSHMS, YKa3aHHOTro B Taoiauue 3 (rpada
11 mam 12). Ilpn 35TOM M30as11Md JIMHEMHOTO KOHLIA OOMOTKM OTHOCHUTEABHO 3¢MJIM JOJ/DKHA OBITh PACCYMTAHA HA
ITOJTHOC 3HAUYCHUE HCHBITATCIIBHOTO HAIIPSKCHHUS, YKA3aHHOIroO id Hee B Ttadimmue 3 (rpada 11). Jdnga tpexdasHbix
TPAHCHOPMATOPOB (KPOME aBTOTPAHCHOPMATOPOB) VKA3AHHOE B S5TOM NPUMEYAHMM CHVKCHMUE WCIHBITATEIbHOTO
HANPSAXKCHUA JOMYCKACTC I JIMHEMHOIO KOHIIA OOMOTKM BH TOMBKO CpeaHen 1o pacnoifOXKECHUIO HA MATHUTOIIPO-
BOJC (pa3bl M, KPOME TOTO, TOJILKO B CIAYYaAC, €CJIM MAaTHUTHAsI CUCTEMa TpaHCHOpMaATOpa HECPA3BECTBICHHAS.

2 1lpn npueMo-cIatouHOM HCIBITAHUM ABTOTPAHCEHOPMATOPOB COITIACHO HACTOLLIEMY IYHKTY JOIIYCKACTCH
CHMKCHUE MCIBITATCAbHOTO HANPSKCHUS JIMHEHHOIO KOHIIA OOIIEeH OOMOTKM MO CPAaBHCHUIO ¢ HOPMUPOBAHHBIM
3HAYCHUEM He Oonee 4eM Ha 15 %.

J.4.4 HMcnpitanue corimacHo 5.4.3 BHYTPEHHEH U30JALUUU CHJIOBBIX TPAHCHOPMATOPOB (KPOME aBTO-
TPAHC(POPMATOPOB) AOKHO OBITH MPOBEIACHO TAK, YTOOBI OMPEACICHHOEC PACUCTHBIM MYTEM HATMPSKEHHUE
MEXKIY TUHEMHBIM KOHLIOM OOMOTKY BH M OnuzxaimmMu K HeMy TOUKAMHU COCeIHE OOMOTKH, PACIIONO-
JKEHHOM Ha TOM XK€ CTEPXKHE U HOPMAIIBHO SJICKTPUUECKU HE COCIUHEHHOM ¢ OOMOTKaMu BH, ObL10 paBHO
yKa3zaHHOMY B Tabmuuax 3 (rpada 11) u 4 (rpada 13). JonkHbBI OBITE TAKXKE BBIMOJHEHBI TPEOOBAHUY 5.4.3
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O 3HAQUEHUH HCIBITATCIBHOIO HAIMPSKCHUS JTUHEHMHOIO KOHLIA MCIBITBIBAEMON OOMOTKHM OTHOCHTEJIBHO

3eMJIM, A TAKXKE — IJId TpPeX(Pa3HBIX TpaHCPOPMATOPOB — MexKAy 0OMOTKAMU BH cocemuux ¢as.
TpedoBaHHE HACTOALUECTO MYHKTA MPEOBABIACTCA TOABKO B TOM Cay4yae, €CAM MEXIy JUHCHHBIM

KOHLIOM OOMOTKM BH m OkafiliMMM TOUKaAMHM COCEIHEH OOMOTKH HE PACIOMOXEHBI yacTH OOMOTKHM BH.

I IpuMedanue — llpy uCIIBITAHUAX U30JIALUN OOMOTOK Kitacca HanpskeHUd 110 kB nonyckaeTrcd CHUXKCHUE
VCIIBITATCIIPHOTO HAIIPSIKECHUS B CIACOVIOIINX CIIVYasdX:

a) 11 OOMOTOK C BBOIOM ITOCEPEOMHE IIPH NMPHUEMO-COIATOUYHbBIX UCIIBITAHUAX OOMNYCKACTCd CHUXECHUE, HO HE
oonee yeM Ha 8 %, MCIBITATCIILHOTO HANPSKCHUS MEXIY JMHCHMHBIM KOHLIOM OOMOTKM M OMMXaWlIMMKU K HEMY
TOYKAMHU COCCIHECH OOMOTKM;

0) 119 OOMOTOK C HEUTPAIBIO ITOCEPCANHE, UMEIOIINX JBE MAPAJUICIbHBIC BETBH, PACIIOJOXECHHBIC HA OTHOM U
TOM K€ CTEPXKHE MAarHUTONPOBOAA TpaHCHOPMATOPA, IIPU MPHUEMO-CIATOYHBIX MCIIBITAHUAX JOIIYCKACTCI CHUXCHUE,
HO He 00Jiee yeM Ha 8 %, MCHBITATCAbHOIO HANPSXKCHUS MEXAY JUHCHHBIM KOHIIOM OTHOM U3 IMapaJUICIbHBIX BETBCH
OOMOTKHM ¥ OJMMXKaMIIMMH K HEMY TOYKAMH COCCIHEH OOMOTKMU;

B) IPH TUIIOBBLIX, MNEPUOAUYECCKUX M TIPHEMO-CIATOUHBIX MCIBITAHUSIX MOONMYCKACTCI CHMXKCHHE (3HAUCHUC
CHVIKCHHMS HE OIPAHNYMBACTCS) MCIIBITATCIIBHOIO HANIPSXKECHUA MEXKIY JIMHEMHBIM KOHIIOM OOMOTKHM M OJIMXKaNILINMU
K HEMY TOYKAMHU COCEOTHEH OOMOTKHM, €CIM 0€3 3TOr0 CHUXCHUA HANPSKCHHE OTHOCUTEIBHO 3€MJIU JPYIUX TOUYEK
OOMOTOK IIPCBBICWJIO Obl HOPMHMPOBAHHOC UISI HUX MCIBITATCIIBHOC HampskeHHe. llpm 5TOM M30mILusa MeXay
JIMHCVHBIM KOHIIOM OOMOTKM BH m OmmxalinmyMy K HEMY TOUYKAMH COCESTHCH OOMOTKHY JOJIKHA OBbITh pacCUMTAaHa HAa
ITOJHOC 3HAUECHME YKA3aHHOIO miId Hee B tadoamuax 2 (rpada 7), 3 (rpada 11) m 4 (rpada 13) UCIIBITATEIBHOTO
HATIPSAXKCHUA.

5.4.5 Ilpm nmpueMO-CAATOUHBIX UCNBITAHUAX COIMTACHO J.4.3 M 5.4.4 TpaHCHOPMATOPOB (ABTOTPAHC-
(bopMaTOPOB) KIIACCOB HaAMpsKeHUd 220 KB M HUKe, UMEIOIIMX OIHY MJIM HECKOJIBKO OOMOTOK ¢ HEIMOJIHOM
U30JILIHUEH HEUTPAIH, UCIIBITATEIbHOEC KPATKOBPEMEHHOE MEPEMEHHOEC HATIPSLKEHUE STHX OOMOTOK TOJIKHO
onpeneadaTtecd mo ooMoTke BH. Ilpm stom ponyckaerca ooMoTrky CH (HH) He ucnbeITBEIBATH CBOMM
HOPMHPOBAHHBIM HUCIBITATCABHBIM HanpsokeHUueM. Ilpu Hammumu peryimpoBaHUS HANIPSKEHUS TTEPEKITIO-
yaTeab YUCIAA BUTKOB TOJDKEH OBITh YCTAHOBICH B TAKOE MOJOXECHUE, YTOOBI pACCUUTAHHOE MO KO3(D(PH-
LIMCHTY TPAaHCHOPMALIMM HANPAKECHUE HA TMHEMHOM 3aKuMe oOMOTKH CH (HH) 0110 Kak MOXKHO Ommzxe
K 3HAUEHHUAM, YKA3aHHBIM B Ta0muue 3 (rpadel 11 u 12) wum 4 (rpadper 13 u 14).

5.4.6 Mzomsauusa oomotkn HH (uMeroleit HOMMHaNMBbHOE HAMpsKeHUe HKe 3 KB) CUIOBBIX TpaHC-
(bOopMaATOPOB OTHOCHUTEILHO 3€MJIM U APYITUX OOMOTOK JOJ/IKHA BBIACPXKUBATH IMPUJIOKEHHOE OT IMMOCTOPOH-
HETO UCTOYHHUKA OTHOMHMHYTHOE HAMPSDKEHUE, PaBHOEC:

a) 5 KB — maga tpaHchOpMATOPOB ¢ HOPMAJIIBHOM M30aAuuern oOMOTKH BH;;

0) 3 kKB — mag tpaHcPopMaTOpOB ¢ OONETYEeHHOM HU30oasguuen 0OMOTKH BH.

5.4.7 H3ongauua BTOPpUUYHOU OOMOTKHU TPAHCHOPMATOPOB HANPSKEHUSA OTHOCUTEIBHO 3¢MJIM U IPY-
TMX OOMOTOK JOJKHA BBIACPKUBATH MPUWIOXKECHHOE OT MOCTOPOHHETO MCTOYHUKA OTHOMHMHYTHOE HATIPS -
JKEHHUE, paBHOE 2 KB.

5.4.8 HM30141HMd CUTHAJIBHON OOMOTKH 3a3¢MJILIOLIMUX PEAKTOPOB OTHOCUTEIBHO 3¢MJIU U OCHOBHOM
OOMOTKHM OOJIKHA BBIICPKHUBATEH MPUIOXKEHHOE OT IMOCTOPOHHETO HCTOUYHUKA OMHOMUWHYTHOE HAMIPSKEHUE,
paBHOe 2 KB.

5.4.9 BHyTpeHHIA M30J4LUA BBIBSACHHOM HEUTPpAIN OOMOTKH CHJIOBBLIX TPAaHC(HOPMATOPOB KJIIACCOB
HanpsckeHus 110, 150 u 220 kB ¢ HenmoaMHON M30IALHEe HEUTPAIH, JOMYCKAIOIIAd padoOTy ¢ pa33eMIICHUEM
HEUTpaau, JO/DKHA BbLICPXKMBATh OMHOMMHYTHOE HaNpsDKeHUE, yKazaHHoe B Tabauie 6 (rpada 2).

J.4.10 BHyTpeHHSIA U30aILMUA HEUTPATH OOMOTKH CUJIOBBIX TPAHCHOPMATOPOB KJIACCOB HATIPSLKECHUS
ot 110 mo 750 kB, He monyckarwiad padoTy ¢ pa33eMJICHUEM HEUTPAIH, JO/KHA BEIACPKUBATH UCTTBITAHUE
OIHOMMHYTHBIM HAMPSKECHUEM, 3HAUCHUE KOTOPOTO JOIKHO OBITH YCTAHOBACHO B CTAHAAPTAX HA TPAHC-
(bopMaTOpHI.

5.4.11 BHyrpeHHaq usonauud oOMOTKM BH TpaHdoOpMaTOopoB HANPSKEHUA, B T. U. KACKAAHBIX, C
HEMOJTHOM HU30JIALUEH HEUTPAIU OOJDKHA BBIACPKUBATh MCIHBITAHUE OJHOMHUHYTHBIM HANPSKEHUEM IIPU
BO30yxXIeHUU co cTOpoHBl BH vym HH ucneireiBaeMoro tpancopmaropa. UcneiTaTtebHOE HANMPSDKEHUE
JIMHEHHOro KOHUA OOMOTKM BH OTHOCHMTENIBHO 3¢MJIM HOJKHO OBITh PABHO YKA3aHHOMY B TAOJAMLAX 2
(rpacha 6), 3 (rpada 13), 4 (rpacda 15) u 5 (rpaca 4).

HN3omaima HeuTpaan ooMoTku BH moiokHa BBIIEpXKHMBATh UCIIBITAHUE OJHOMUHYTHBIM HAIIPSKCHU -
€M, MIPWIOXKECHHBIM OT IMMOCTOPOHHEIO MCTOYHUKA. JHAUEHHUE HUCIIBITATECIBHOIO HAMPSZKEHUA TOJIKHO OBITh
YCTAHOBJICHO (HE MeHee 2 KB) nmpeanpusaTHeM-u3roTOBUTEIECM H YKA3aHO B CTAHIAPTE HA TPAHC(HOPMATOPHI
HaMPsKCHUSI.

I1pu ucnbiTaHuu TpexpasHbIX TPAHCHOPMATOPOB HAMPSKECHUA KIIACCOB HANPsSKeHU OT 3 10 35 kB
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C HEIMOJIHOM H30MALMEH HEUTPANH OO/LKHA OBITh TAKKE MCIBbITAHA HM30/ILIMS Mexay oomMorkamu BH
coceIHUX (pa3 HanpsKEHUEM HE MEHbllIe yKa3aHHOro B Tabiauuax 2 (rpada 6) u S5 (rpada 4).

5.4.12 BHyTpeHHId U30Jd4LHUI OOMOTKH IIYHTUPYIOLIHUX PEAKTOPOB ¢ HEMOJHOM U30/IALHUEH HENTPA-
JIK JOJ/KHA OBITHh PACCUNMTAHA HA COOTBETCTBUE UCIIBITATCABHOMY HANPSLKCHUIO TUMHEMHOIO KOHIIA OOMOTKHU
OTHOCHUTEJIBHO 3¢MJIM M MeKay Ppa3aMu, yKasaHHOMY B Taoauuax 3 (rpadsl 11 u 12) u 4 (rpadet 13 n 14).

N3onduuga HEUTpau OOMOTKH WIYHTHPYIOLIHMX PEAKTOPOB AOJ/LKHA BBLIIACPKUBATH OOHOMMHYTHOE
HaNpsLKEHUE, IPUIOXKEHHOE OT MOCTOPOHHETO HCTOYHHUKA. 3HAUCHUE UCTIBITATEIbHOIO HANPSIKECHU S TOJIK -
HO OBITHh VCTAHOBJICHO B CTAHAAPTE HA PECAKTOPHI.

35 TpeOOBaAaHUYd K BHEIHMIHENW HU30A4dUHUMU (BO3ZAVIIHBM MPOMEXYTKaAaM)
MpU MAABHOM NMOABbEME MEPEMEHHOIO HANPAXEHUHI

53.5.1 BHemHAd M30aauMd (BO3AYIIHBIE ITPOMEXYTKH) OOMOTOK CHJIOBBIX TPAHC(POPMATOPOB U IIYH-
TUPYIOILIUX PEAKTOPOB OTHOCHUTECJIBHO 3€MJIM OOJDKHA BBIACPXKHUBATH B CYXOM COCTOSHMM HAaIpPSTKCHUE,
yKa3aHHOEe B Tabmuue 7 (rpada 3).

[IppMedaHHne — YKazaHME HACTOSIIECTO IMYHKTA AJI9 CYXUX TPAaHCHOPMATOPOB OTHOCUTCS TOJBKO K U30JSIIINN
BHE OOMOTOK: OTBOJOB, IECPCKIIOUYATEINSI, BBOIOB, OT TOKOBCAVIINX YACTEH JO KOXyXa U T. 1.

5.5.2 BHewmHAg u30a9uud (BO3AYIIHBIC MTPOMEXYTKH) MEXAY (hpa3aMu CHIOBBIX TPAHCPOPMATOPOB U
LIYHTUPYIOLIUX PEAKTOPOB KJIACCOB HanpsokeHus 150—220 kB momkHa BeIAECPXKUBATE B CYXOM COCTOSHUM
HANPsSCKEHUE, YKA3aHHOE B Ta0auue 7 (rpaga 4).

3.5.3 BHewmHAg U309 (BO3OYIIHBIE MTPOMEXYTKH) HEUTpaan oOMOTKHM BH cunoBbIx TpaHChOp-
MATOPOB OTHOCHUTEJILHO 3¢MJIM U Mexay (pazamu 110, 150 u 220 kB ¢ HEenmoaHON U30Jd91MeH HEUTPAIHU,
TOMYCKAILIEH padOTy ¢ Pa33¢MJICHHEM HEUTPAIU, JOJDKHA BBIIACPKUBATH B CYXOM COCTOAHUM HANPSKECHUS,
paBHbIe 135, 195 n 280 KB COOTBETCTBECHHO.

56 TpeboBaHUId K BHeEeWHeNWN U3OANAONHUU TNPHU OJHOMHUHYTHOM
NMEPEMEHHOM HAONpPAXEHHUU

5.6.1 BHeumHag mu3omadguug TpaHchopMaTOpOB HANPSKEHUA KAaTeropuu pasMenieHus | mOMKHA BBI-
AepXUBATh MO IOXKIEM HanpsokeHUue, ykazaHHoe B Tabimuax 2 (rpada 9), 3 (rpada 13) wm 5 (rpada 6).

5.6.2 Buewmmnad nsongumsa HedTpam ooMoTtku BH cunosbix Tpanchopmatopos 110, 150 u 220 kB ¢
HEMOJIHOM U30JIALMEN HENTPAJIHU, TOIMYCKAIOLIEH padOTy ¢ pa33eMICHUEM HEUTPAIH, JOMXKHA BbIICPXKHUBATD
B CYXOM COCTOSIHMU HarpsbKeHHUe, yKazaHHoe B Tabauue 6 (rpada 2).

3357 TpebOoBaHUA K BHYTPEHHEHU HU30ASUOIHUHU CHUITOBBX TPpPaHC-
GoOpMAaTOPOB M IMYHTUPYWIUHUX PEaKTOPOB KJIAaCCOB HAaNOpP I X e-
Huga 220—750 kB npu IIUTEIBPHOM NMEPEMEHHOM HAaNpPpIXEeHUU

5.7.1 Hcnbitanue A0mKHO IpoBOoguThcs nmo I'OCT 22756 nmpuaoXeHHeM HENOCPEeACTBEHHO WIH
[IyTeM HHAYKTUPOBAHUA B UCIIBLITBIBACMOM TPAHC(HOPMATOPE K JUHEHHOMY 3a2KMMY OOMOTKU BH CHI10BOroO
TpaHC(POPMATOPpaA WIH LIYHTUPYIOLLETO PEAKTOPA HANPSCKEHU, YVKA3aHHOTO B TA0AMLE 3 (rpadel 2 U 3).

JIMUTEIBHOCTh BBIACPXKKHU UCTBITATCABHOIO HAMPSKEHUS JOKHA OBITH MPH TUIMIOBBIX MCITBITAHUSAX
1 9; IpH IPUEMO-CAATOYHBIX UCTIBITAHUAX IS ICKTPOOOOPYIOBAHUA KIacCOB HanpskeHuda 220—500 kB
IJIMTEJIBHOCTD BBIACPKKHU TOJDKHA OBITh HE MeHee 0,5 4, miIg Kiacca HanpsskeHud 750 kB — He MeHee | y.

5.7.2 CunoBoM TpaHC(HOPMATOP WIN LIYHTUPVIOLIUN PEAKTOP, IMPU UCIIBITAHUU KOTOPOTO UHTCHCHB-

HOCTb YACTUYHBIX Pa3pAI0B BO BHYTPECHHEHN U30IILIMU HA CTOPOHE UCIIBITBIBASMON OOMOTKH HE ITPEBBICHUIIA
HOPMUPOBAHHYIO, paBHYIO 3 - 10710 Kn, npu ucnblTAaHMM JIUTENBHBIM MEPEMEHHBIM HAMPSKEHUEM,
paBHbIM 1,4 UH‘p/\/? , i 5 - 1071Y Kot npu ucnbiTaHUU [UTUTENBHBIM TIEPEMEHHBIM HAMPSXKEHUEM, PABHBIM

1,5 UHip/\/? , CUMTAETCS BBIACPXKABILMM HCIBITAHUE.

B caydae mpeBbIlIeHUST HOPMUPOBAHHON MHTCHCUBHOCTHU YAaCTUYHBIX Pa3pAIOB OLICHKA PEe3YbTATOB
UCIIBITAHUA OOJDKHA MPOBOIUTHCS B COOTBETCTBUU € MPWIOXEHUEM B.

53 TpeboBaHUId K BHYTpPEHHEN HU30NAUHUU HDIECKTPOMATHHUTHBH X
TpaHCPOPMATOPOB HANPAXKEHUTI NMPH NEPEMEHHOM HANPIAXEHHUHU C
U3MEPEHUEM MUHTEHCHUBHOCTH YACTHYHBX pPaA3pPIAIOB

5.8.1 BHyTpeHHSIA U30IUUS SACKTPOMATHUTHBIX TPAHCHPOPMATOPOB HANIPSKECHUS C JIMTOM M OYMAaXK-
HO-MAaC/IIHOM M30JALMEN KJIACCOB HANPsKEHU 3 KB ¥ BbILIE, a Ki1acCcoB HanpsckeHusd 110 kB u Bole,
TAKZKE 3AMOJTHEHHBIX XKMAKUM WIHA ra3000pa3HbIM JUSJACKTPUKOM C SAEMEHTAMU JIMTON U30JIALUH, TODKHA
OBbITb MCMBbITAHA MPWIOXECHUEM IMEPEMEHHOIO HAMNPSKCHUI C U3MEPCHUEM MHTCHCUBHOCTH YACTHYHBIX
paspsaoB.

5.8.2 HcnbITaHue JO/KHO MPOBOAUTHCA MPWIOKECHUEM HEMOCPEACTBEHHO WIH IIYTEM HHIAYKTHPOBA-
HUSA B MCIIBITBIBAEMOM TpaHChoOpMaATOpe K JUHEHHOMY 3aXKUMy OOMOTKM BH HamnpsskeHUsT COIacHoO
ykazaHusMm 4.10.2.
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TparCc(HOpMATOP CUUTACTCA BBIACPKABIIUM HUCIIBITAHUE, €CJIM MHTCHCUBHOCTD YACTUYHBIX Pa3psaoB,

M3MEPEeHHAd MPU CHUXKEHHOM 3HAa4YeHUM HanpsokeHud, He npesbicwaa S - 10— K ong tpancdopmaropos
¢ Teepnoit usomaumeit win 10—11 Kn mna rparchopMaTopos ¢ MaciasaHON U30MILIAEHA.

[Ipumedanume — /1o 01.01.99 gomyckaeTcss HMCHOBITAHHUE C U3MCPCHHEM YAaCTUYHBIX Pa3psaoB IIPOBOIUTD
BBIOOPOYHO COIIACHO VKA3aHUAM CTAHIAPTOB HA TPaHCPOPMATOPHI OTACIbHBIX TUIIOB.

6 TPEbBOBAHUA K U30OJIAIINU EMKOCTHDBIX TPAHC®OPMATOPOB HAIIPAXKEHUSA

6.1 HNcnplTaHUA eMKOCTHBIX TpaHCHOPMATOPOB HAMPSXKEHHUSA IOKHBI COCTOATH W3 MCHBITAHUU
OTACJABHO JCAUTEIIA HAMPAXKCHUS U OTIACIABHO SJICKTPOMATHUTHOTO YCTPOMCTBA TPaHCPOPMATOpA.

6.2 JleauTenu HANPsCKEHUS €MKOCTHBIX TPaHC(HOPMATOPOB HANPSKEHUS TOLKHBI BBIICPKHBATh
UCIIBITAHUA HAMPSKCHUSIMHU U METOOAMHU, VKA3aHHBIMHU I KOHACHCATOPOB CBSI3H.

6.3 DaeKTpOMArHUTHDBIE VCTPOMCTBA €MKOCTHBIX TpPaHCHOPMATOPOB HAMNPSKEHUA NOJLKHBI OBITh
UCIIBITAHBI HUCMBITATCIBHBIMU HANMPSKCHUSIMH BCEX BHUIAOB, YCTAHOBJACHHBIMHM IS 3JACKTPOMATHUTHOTO
TpaHCHOPMATOPA HAMPSKCHUA IS KJIACCa HANPSDKEHUS, COOTBETCTBYIOLLETO MEPBUYHOM CTOPOHE EMKOCT-
HOTO OCJIUTEAS HATPSTKCHUS.

HUcnpITaTeIbHBIE HATIPSDKEHUS SJICKTPOMATrHUTHBIX YCTPOMUCTB TOIKHBI ObITh YCTAHOBACHBI PSP -
ATUEM-U3TOTOBUTEAEM M OBITh HE HUXKE 3HAYCHUS, OIMPEACICHHOrO Mo KOSMPULIMCHTY ACICHUA €MKOCT-
HOIO ACAUTESA OT UCIBITATCIBHOIO HAMPsKCHUS, YKA3aHHOrO IA KiIaccoB HampsxeHud n10 S00 kB B
Tabnuuax 2 (rpader 3, 5, 6 1 9), 3 (rpacdwet 3, 10 u 13) u 4 (rpadet 4, 9, 10 n 15), a 1nd Kinacca HaNpsKeHUS
750 kB — B Tabnuue 4 (rpacdst 5, 9, 10 u 16).

7 TPEBOBAHUA K U30JIAIINU TPAHCOOPMATOPOB TOKA

7.1 TpeOoOBaHUId K HU30OASIUHUU NPU HANPAKEHHUIAX TPO3O0OBBIX H M-
NMyaAbCOB

7.1.1 BHyTpeHHSA HM30dAUUg TpaHCPOPMATOPOB TOKA JOLKHA BBLICPXHMBATH HAMPSKEHUSA ITOJIHBIX
rpO30BBIX HMIYJILCOB, YKa3aHHbIC B Tabimmuax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5) u 5 (rpada 2).

7.1.2 BHewHada M30adumsga TPAHCHOPMATOPOB TOKA MOKHA BBIICPKMUBATH HAMPSKEHHUS IOJIHBIX
rPO30BBIX HMITYJILCOB, YKa3aHHbIC B TaOmMuax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5) u 5 (rpada 2).

7.2 TpeOOBaHUYId K HU30JAdUIHUHU MNPHU HANPAXKEHHUAX KOMMYTALUOHHBIX
UMIOYVJIbCOB

BHenrHgaga U30a41usa B CYXOM COCTOSHHUHU, a O TpaHCHPOPMATOPOB TOKA KATErOpUH pasMelleHUud 1
TAKKE MO, JOXIEM, U BHYTPCHHAA U30JIALMA TPAHCHOPMATOPOB TOKA JOJDKHA BBIACPKUBATH HANIPSKCHUA
KOMMYTALMOHHBIX UMITYJIbCOB, YKA3aHHBIC B TaOauLe 4 (rpada 10).

7.3 TpeOoBaHUAd K BHYTPEHHEHW HU30JIdLOHUHU NpPHU OLHOMHUHYTHOM
NMepeMEHHOM HANpPpAXEeHHUHU

7.3.1 BHyTpeHHSS U30/ILHUA TPAHCHOPMATOPOB TOKA JOJLKHA BBLICPXKUBATH OIHOMHUHYTHOE HaIIP -
XEeHHE, yKa3zaHHoe B Ta0Oauuax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16), 5 (rpada 4).

7.3.2 HM3onauma KaxXnon U3 BTOPUUYHBIX OOMOTOK TpPaHC(HOPMATOPOB TOKA OTHOCHUTEIIBHO 3€MJIU M
APYIrUX OOMOTOK JOJIKHA BBIACPKUBATh UCIIBITAHUE MPWIOKEHHBIM OT MOCTOPOHHETO UCTOUYHUKA OTHOMU-
HYTHBIM HarmpsKeHUueM, paBHbIM 2 KB (2,2 kB pna xkimuMatndeckux ucnmoaHeHu I, TC).

TpeboBaHUA K MEXAYCEKIMOHHOM YW MEXKBUTKOBOM M3OJMALMU TPAHCHOPMATOPOB TOKA — IO
T'OCT 7746.

7.4 TpeOOBAHHUA K BHECUIHEHW HU30JNIAUMUH NPHU OOJHOMUHYTHOM IMEPEMEH-
HOM HAaNpPpIXECHUH

7.4.1 BHemHad9 U30adUMd TpaHCHOPMATOPOB TOKA IOJLKHA BBIACPXKHBATHL B CYXOM COCTOAHUH HA-
npsCKeHue, yKa3aHHoe B Tadnuuax 2 (rpada 6), 3 (rpada 13), 4 (rpacda 16), 5 (rpada 4).

7.3.2 BHenHgId U30ad1Mda TPaAaHCHOPMATOPOB TOKA KATETOPHUHU pa3sMelllcHUS | JOKHA BBIICPXKHUBATH
moj, JOXOeM HamnpsoKeHHe, yKazaHHoe B Tadmuuax 2 (rpada 9), 3 (rpada 13), 5 (rpada 6).

7.9 TpeOoOBaHUAd K BHYTPEHHEHN HU30ANSUOHUU NPU NEPEMEHHOM H a-
NMPIXEHUU C U3MEPEHHUEM MUHTEHCHUMBHOCTHU YAaCTHUYHBX pPa3pAaAgOB

HcnbiTaHHuEe AO/DKHO MPOBOAUTHCS MPUIIOKECHHUEM HamnpsokeHUd K ooMoTke BH no 4.10.2.

TpaHchopMaTOp CUUTACTCH BBIACPKABIIMUM HCIIBITAHUE, €CJIM HHTCHCUBHOCTb YACTUYHBIX Pa3psaI0B,
M3MEPEHHAY TPU CHUKEHHOM 3HAa4YeHUM HanpsokeHud, He npesbicuna S - 10— K nng tpancdhopmaropos
¢ TBepnoi usongauuei win 10— K gna rpanchopMaTopoB ¢ MACTIHON U3OILLIUCHA.
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I lpuyMeyaHusa

1 do 01.01.2001 momyckaeTcss NCOBITAHUE ¢ U3MEPECHUEM MHTCHCHUBHOCTY YAaCTUYHBIX PaspsaoB Ha TPaHCHOP-
MATOpPax TOKA KJIAacCOB HanpsikeHUd oT 110 no 220 kB nmpoBOINUTh BBIOOPOYHO COIIACHO VKAa3aHHUSAM CTAHAAPTOB Ha
OTACIAbHBIC TUIBI TPAHCHOPMATOPOB.

2 o 01.01.2001 Ha Ttpanchopmaropax Toka YO0 KB momyckaercsi mMpHMEHSATb IIPCABAPHUTCILHOC 3HAUCHUC
HanpsXeHusd, paBHoe 1,25 UH_p/\B_ .

8 TPEBOBAHUA K U30JISIIIUA BBIK/IIOYATEJIEU, PA3SBEIUHUTEIIEN,
KOPOTKO3AMBIKATEJIEN, 3A3EMJIMTEIIEU U KOMILJIEKCOB AIIIIAPATOB

8.1 TpeOoBaHUId K HU30AIUIHUU NPU HANDPAXKEHHUAX TPO3O0BBX U M-
NyaAbcCOB

8.1.1 H3omauus BBIKTIOYATENCH, PA3EINHUTEICH, KOPOTKO3AMBIKATEICH, 3a3¢ MJIMTEICH U KOMILUICK -
COB aIMIapaToOB OTHOCHUTEIIBHO 3€MJIM, A I TPEXITOMIOCHBIX BBIKJIIOUATEACH ¢ PACIIONOXKEHUEM TTOIOCOB B
O0LIEM 0aKe M TPEXMOJIOCHBIX ANMapaToB — MEXIY COCSIHUMH MOMIOCAMHU JO/DKHA BBIICPXKHUBATH HAMIPSI -
KEHUS TMOJHBIX I'PO30BbIX MMITYJILCOB, YKA3aHHBIE B TaOauuax 2 (rpada 3), 3 (rpada 4), 4 (rpada JS), 5
(rpaga 2).

HcnbITaHuAa U30M1IHMU BRIKJIIOUATEACH U PA3ShSIUHUTEIICH TOKHBL OBITh IMTPOBEACHBI IIPU BKJIIOUCH -
HOM U OTKJIIOUEHHOM MOJAOXKCHUIX.

8.1.2 H30aguu4a BBIKITIOUATEACH MEXAY KOHTAKTAMHU OOHOTO M TOrO K€ IMOMICA MPU OTKIIIOUECHHOM
MMOJMOXKECHHUHN BBIKIIIOYATENA TOJDKHA BBLACPXKUBATH HAMTPSAKCHUS IMTOJHBIX TPO30BBIX UMITYJIBCOB, YKA3AHHBIC:

a) O BBIKJIIOUATEICH KJIacCOB HaNpsKeHUd OT 3 10 35 kKB B Tabmuuax 2 (rpada 3) wim S (rpada 2);

0) 114 BBIKJIIOUATEer KiIacCcoB HanmpsLKkeHUd oT 110 no 220 kB ¢ MOBBIILIEHHBIM YPOBHEM H30J91LIUHU
MEXIY KOHTaKTaMu — B Tadnuue 3 (rpada 6), 6€3 MOBBLILLIEHHOTIO YPOBHS H30ASLMU MEXIY KOHTAKTaMU
— B Ta0Oauue 3 (rpada 7);

B) TSI BHIKJTIOUaTene kiaccoB HanpsskeHus ot 330 mo 750 kB — B Tabmuite 4 (rpada 6).

8.1.3 HM3onaumuda MexXay KOHTAKTAMU OJHOIO M TOrO K€ MOMKCA PA3bESIUHUTEICH MPH OTKIIIOYCHHOM
TMOJMOKECHUH PA3hEIUHUTENS TODKHA BRIICPXKUBATH HANMPSCKEHUS MMOJTHBIX TPO30BBIX UMITYJIBCOB, YKA3aHHEIE
B Ta0Oanuax 2 (rpada 4), 3 (rpaga 8), 4 (rpada 7), 5 (rpada 3).

8.1.4 Ilpu UcOBITAHUHU U30AILHUU MEXAY KOHTAKTAMHU BBIKJIKOYATEIICH U pa3beIUHUTENEH MO 3.1.2,
8.1.3 HanpsAXKeHHUEe HA OJHOM M3 KOHTAKTOB JO/KHO OBbITh HE MEHEEC HOPMHUPOBAHHOIO MCIIBITATECIBHOTO
HAMPSCKEHUS OTHOCHUTEABHO 3¢MJIM, YKa3aHHOIO B 8.1.1. Ilpu 3TOM Apyrot KOHTAaKT MOXKET OBITH 3a3€MJICH
WIH K HEMY MOXET OBbITh MPUIOKEHO IMOCTOSHHOEC HAMNPSXKCHUE, WIM HAMPsSKEHUE KOMMYTALIMOHHOIO
UMITYJABCA MPOTHUBOIMOMOXKHON MOMIPHOCTH, WIHM MEPEMEHHOE HAMPSIKEHUE TAKUM O0OpPa3oM, YTOOBI IMpHU
UCIBITAHUU K U30JALMH MEXAY KOHTAKTAMHU OBbUIO MPWIOXEHO HOPMUPOBAHHOE UCHBITATCABHOEC HAIIPA-
KEHUE.

HcnpiTanue JO/DKHO MPOBOOUTHECA OABAXKIBI MPH MOOUYEPECIHOM MPUIOXKECHUHN HANPSKECHUI K OTHOMY
M3 KOHTAKTOB M 3A3¢MJICHUH WU COOOIICHUN MECHBILIETO MOTCHMAJIA IPYTrOMY KOHTAKTY. [1pn OTMHAKOBBIX
pasMepax M (popMe KOHTAKTOB (MJIM SKPAHOB 3THUX KOHTAKTOB IPH HUX HAJIUYHWHU) B IMPOMEXKYTKE MEXKIY
KOHTAKTAMHM BBIKJIIOUATEAS WIM PA3heIUHUTEIIA, MOOIMYCKACTCA IMPOBOIUTH HCMIBITAHUE OJIWH pPa3 IIpH
MPWIOXKECHUHN HAMPSIKEHUS K OOHOMY U3 KOHTAKTOB.

Ilpy UcnbITAHUU U3OIALMU MEXIY KOHTAKTAMHM BBIKJIKUYATCACH U PA3HCIUHUTEICH MPWIOXKCHUEM
HAMPSDKEHUA K OJHOMY M3 KOHTAKTOB € 3a3€MJICHHMEM JAPYroro KOHTAKTAa OOIMYCKAECTCHd IOMOJHHUTEIBHO
U30JIMPOBAaTh OCHOBAHHUE amnmapara. Ilpy 3TOM HanpsokeHHEe MEXAY OCHOBAHMEM M KOHTAKTOM HTOJDKHO
OBITh HE HUXXEC HOPMHUPOBAHHOIO MCIBITATEABHOIO HAMPSIXKEHUS OTHOCHUTEJIBHO 3EMIJIH.

8.2 TpeOOBaAaHUY K M30JAILUUHN MPHU HANPAXKECHUAX KOMMYTAULMOHHBIX HM-
MyJdbCOB

8.2.1 BHeENHad9 U30d4uMd B CYXOM COCTOSIHHU, A JJIA almapaToB KaTeropuv pasMeuieHud 1 rakxke
OO JOXIEM, BBIKJIIOUATENACH, PAa3heIUHUTEIIEU, KOPOTKO3AMBIKATEIIEU M 3A3€MJIMTEICH OTHOCHTEIIBHO
3eMJIM MU BHYTPEHHAA U30J41MA BBIKJIIOUATEIEH OTHOCUTEIBHO 3€MJIM JOJ/IKHA BBIICPKUBATH HATIPSAKCHUI
KOMMYTALIMOHHBIX UMITYJIbCOB, YKAa3aHHBIC B TaOauLle 4 (rpada 10).

8.2.2 H30mgauma MexXany KOHTAKTAMH OJHOIO U TOrO K€ MOMICA MPHU OTKIIUYECHHOM IMOJOXCHUU
arnIapaToB JOJKHA BLACPXKUBATH HAMIPSKCHUSA KOMMYTALIMOHHBIX UMITYJIBCOB, YKA3aHHBIC JI1 BHYTPEHHEH
U30JIALUUH BBIKJIIOUATECH, BHECUIHEH H30JSLMH BBIKJIKOUYATCICH B CYXOM COCTOSSHHM W IIOA JOXIEM H
BHECIIHEH MU30JIALUHN PA3ShCIUHUTEIICH B CYXOM COCTOSHMM B TaOnuue 4 (rpada 12).

Ilpu ucneITAaHUK MO JAHHOMY NMYHKTY JOJIXXKHBI COONIOIATHCH TpEeOOBaHUA 3.1.4.
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8.3 TpeOOBaAaHMA K BHYTPECHHCECH HU30JNSIUHMH NPH OJHOMMUHYTHOM IEpeE-
MEHHOM HAaNpPIXEHUU

8.3.1 BHyTpeHHAS MU30JALMA BBIKJIIOUATEIICH, PA3ShCIUHUTEICH, KOPOTKO3AMBIKATEACH, 3a3¢MINTE-
JIEM M KOMIUIEKCOB anmnaparoB OTHOCUTEIBHO 3€MJIM, a4 JIS anmaparoB TPEXIMOJAIOCHOTO HCIMOJIHCHUA
KJIACCOB HaIMpsKeHUd oT 3 10 220 KB — MexXny COCEITHUMHU MOJIIOCAMHU, TOJKHA BBIACPKUBATh UCIIBITAHUE,
yKa3zaHHoe B Tabmuuax 2 (rpada 6), 3 (rpada 13), 4 (rpacda 16), 5 (rpada 4).

HcnbiTaHuA U30JIS1UH BBIKJIIOUATEICH U Pa3beIUHUTEICH TOKHBI OBbITh IIPOBEIACHBI IIPU BKJIIOYCH -
HOM M OTKJIDUCHHOM IMOJIOXEHUM anmnaparoB. Ilpyu UCIBITAHUY U30JIALIUH OTHOCUTEIBHO 3¢MJIM B OTKITIO-
YEeHHOM IOJIOXKEHHUHU arrapara HapssKeHHUE NJO/DKHO MOJABAThCA HA 004 €ro BBIBOIA.

THUMOBOE UCHBITAHHUE H3OJIALUMH BBIKIIIOUATEICH U PA3bEIUHUTEICH TOLKHO OBITH IMPOBEICHO TAaK,
yTOOBI ObUIa MPOBEPEHA CIIOCOOHOCTH HU3OALIMU BBLICPXUBATH HUCHBITATCIIBHOSC HAMNPSLKEHUE B JIIOOOM
IMIPOMEXKYTOUHOM IMOJOXKECHHUU TOKOBEAYIIUX YACTEH armapara, B KOTOPOM OHH MOI'YT HAXOIUTBLCA BO BPEMA
BKJIIOUCHHUA WIH OTKIIIOUYeHU. [1pH 5TOM MCIIBITAHUM TOKOMOABOMAIIME YACTU OIHOIO M TOrO K€ IMOJII0Ca
arnrapara JO/LKHBI ObITh JJICKTPUUYECCKU COSIUHEHBI MEXKIY COOOM.

8.3.2 BHyTpeHHSIA HU30/ALHMA BBIKJIIOYATEJICH MEXIY KOHTAKTAMHM OOHOTO M TOrO XK€ IMOJI0Ca IIpU
OTKJIIOYEHHOM ITOJIOKEHWH BBLIKJTIOUATENA OOJDKHA BBIACPXKUBATH UCTILITAHUE, YKA3AHHOE!

a) IJIS1 BBIKJIIOYaTeaei KiaccoB HanmpsokeHus oT 3 1o 35 kB — B Tabmuuax 2 (rpada 6) u 5 (rpada 4);

0) I Ta30HAMOJHCHHBIX BBIKJIIOYATECH KIACCOB HanpsckeHus oT 110 mo 220 kB — B Tabimmue 3
(rpapa 13), ot 330 no 750 kB — B Tabnuue 4 (rpada 17).

I1pu UCIBITAHUU U30JIALUH MEKAY KOHTAKTAMHU BBIKJTIOUATEIEH KJIACCOB HAMIPsLKeHUA OT 3 10 220 kB
HUCIBITATE/IBHOEC HANIPSDKEHUE JO/KHO OBITh MMPWJIOXKEHO K OIHOMY U3 KOHTAKTOB MPH 3a3¢MJICHUH APYIOro.
Ilpu 5TOM OCHOBAHHE anmapara JOIMYCKACTCI AOMOJIHUTEIBHO U30JIUPOBATDH, 4 HAMPSKECHUE MEXIY OCHO-
BAHHUEM M KOHTAKTOM JOKHO OBITH HE HUXKE HOPMHUPOBAHHOTO HUCHBITATESJBHOIO HAMPSAXKECHUS OTHOCH-
TEJIbHO 3€MJIM.

IIpn ucnelTaHUM BBIKIIOUATENAEH KiaaccoB HampsokeHusa 330—750 kB x BeIBOOAM JOMXHBI OBITH
MIPWIOXEHBI IBA HAMPSAKCHUS, HAXOOAIIHUECA B IMIPOTUBO(dA3E; MPHU 3TOM OOAbIIAA YACTh HAIIPSLDKEHUS HA
OIHOM BBIBOJIE JOJDKHA OBITH HE MEHEEC HOPMHUPOBAHHOIO MCIIBITATCIIBHOIO HAMPSKEHUS OTHOCHUTEIBHO
3eMJIM, YKa3aHHOro B Taonuue 4 (rpada 16). JlonyckaeTcss BMECTO MEHbLIEH YaCcTH MEPEMEHHOTO HAIps -
KEHUS NMPUKIIAABIBATE KO BTOPOMY BBIBOAY MOCTOSHHOE HANPSDKEHUE, PABHOEC aMIUIMTYIHOMY 3HAYCHHUIO
COOTBETCTBYIOLIETO MEHBIIETO MEPEMEHHOIO HAPSIKECHUA.

THUOBOE M MEPUOONUYECCKOE MCIBITAHUA OOKHBI MPOBOAUTHCSA ABAXIBI MPH MOOUEPECIHOM TTPHIIO-
JKEHUM HAMpsSCKEHUId K OJHOMY M3 BBIBOJOB M 3a3¢MJICHHUM OPYIOro BBHIBOJA WIM NMPUIOXKEHUHU K HEMY
MEHBLLIETO HANpsKeHUA. [1pn OAMHAKOBBIX pasMepax U (pOpMe KOHTAKTOB (MJIM SKPAaHOB 3TUX KOHTAKTOB
MPpU UX HUTMUYMUU) B IMIPOMEKYTKE MEXKAY KOHTAKTAMHU, JOMYCKACTCH MPOBOIUTDL UCIIBITAHUE OJUH Pa3 IMpH
MIPUIOKECHUHU HAMPSKEHUA K OJHOMY U3 BbIBOIOB.

84 TpeOOBaAaHUA K BHCUWIHEHW H30AAUHUH NMPU OJHOMHUHYTHOM IIEPpe-
MEHHOM HAMNPAXEHHUH

8.4.1 BHeHSI9 U304 BEIKIIOUATEIICH, PA3hCIUHUTEIICH, KOPOTKO3AMBIKATEIICH, 3a3€MINTEIICH U
KOMIUJICKCOB aInaparoB OTHOCHUTEABHO 3¢MJIHM, a JJIA almnaparoB TPEXIMOIIOCHOIO HUCIOJIHEHUA KJIACCOB
HanpsKeHUd oT 3 10 220 kB — MeXny COCEIHUMU MOMIOCAMU JO/KHA BBIICPXKUBATH B CYXOM COCTOSHUM
HanpsDkKeHUe, yKazaHHoe B Tabiauuax 2 (rpada 6), 3 (rpada 13), 5 (rpada 4).

I1pu MCIIBITAHUM TOJKHBI COOMIOIATHCHA TpeOOBAaHUA 8.3.1.

8.4.2 BO3aylIHBIA NMPOMEXYTOK MEXAY KOHTAKTOM IOJIIOCA PAIBECIUHUTEII H €ro 3a3¢MJISIOLIUM
HOXKOM, SJICKTPUUECKU COCAUHEHHBIM C APYTUM, MOMJICKAIMM 3a3€MJICHUIO KOHTAKTOM ITOMIOCA, OJOJDKEH
BBIIEPKUBATh B CYXOM COCTOSHUU HampsckeHHe He MeHee 80 % or ykazaHHoro B 8.4.1 mpu ao00M
MMOJOXKECHHUHU, B KOTOPOM MOXKET HAXOIUTHCA HOXK B IMPOLIECCE 3a3eMJICHHA WIH pa33eMiieHud. Mcnbitanue
B IMPOMEXYTOUHBIX IIOJIOXKECHUAX MOXHO HE IIPOBOIMTH, €CJIM KOHCTPYKLMI ammapara TaKoBa, 4TO
IMPOYHOCTh M30JILMHU B DTHUX IMOJOXKECHHAX HE MOXET OBITh HHXKE INMPOYHOCTH BO BKIUYCHHOM WJIH
OTKJIIOUEHHOM TMOJMOXECHUIX 3a3¢MJISIOLLETO HOXA.

8.4.3 BHemHdId HU30AUHMA MEXAY KOHTAKTAMU OOHOTO M TOrO XK€ IMOJKCAa BBIKIIOYATEIEH U Pa3h-
CIUHUTECICH MIPU OTKIIOUCHHOM IIOJIOXKECHUH aIIapaTa JOKHA BbIICPXHMBATHL UCTIBITAHUE B CYXOM COCTO-
SHUUW HANPsDKEHUEM, VKA3aHHBIM:

a) IJIAd pa3beauHUTEICH — B TaOMuax 2 (rpada 8), 3 (rpada 15), 4 (rpadpa 17), 5 (rpada J);

0) mng BuiKMOUaTeaein — B Tadbauuax 2 (rpada 6), 3 (rpacda 13), 4 (rpada 17), 5 (rpada 4).

Ilpn UcnbITAHUHK JOKHBI COOMIOIATHCA TPEOOBAHMI:

- IJIS BBIKJTIOUATEAEH KAACCOB HANPSKEHUA OT 3 10 220 KB — yKa3aHHBIE B 8.3.2 114 BBIKJIIOUATEIICH
3THX KJIACCOB;
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- JIJISL BBIKJTIOUATEACH KitaccoB HanpsKeHus 330—750 kB u 114 pa3beAMHUTEIEH — YKa3aHHBIC B 8.3.2
IS BRIKJTIOUAaTe e Ki1accoB HanpsckeHua 330—750 kB.

8.4.4 BHelHdd U30/91Ud BBIKTIOUYATEICH, pa3beIUHHUTEICH, KOPOTKO3AMBIKATENACH U 3a3¢MJIIUTE/ICH
KAaTETOPHUU pa3sMELIeHUS 1| OTHOCUTEIBHO 3¢MJIH, a AJIA ANIapaToOB TPEXIMOMICHOIO UCMOTHEHUS KATETOPUU
pasMeleHua 1 — MexXay COCeITHUMM TMOMICAMU JOJDKHA BBIICPXKUBATH MO, JOXIEM HAMPSKECHUS, YKA3aH-
Hbele B Tabauuax 2 (rpada 9), 3 (rpada 13) u 5 (rpada 6).

TpeOoBaHMe TAHHOIO MMYHKTA HE OTHOCUTCS K BHEITHEH U30JALUHN MEXIY MOMIOCAMHU, JICKTPUUCCKAS
IIPOYHOCTHh KOTOPOH OIPEACIICTCH BO3AYIIHBIM ITPOMEKYTKOM.

8.4.5 BHelmHdId U30ag1uda MeKAY KOHTAKTAMH OIHOIO M TOTO Ke MOJKCA BBIKIIIOUATEACH KaTerOpUH
pasMelieHUA | B OTKIIIOUEHHOM MOJOXEHUU BBIKJIIOUATESA OJO/KHA BBIACPKUBATH MO, JOKICM HAIIPSIKE -
HUE, YKa3aHHOe B Tadmuuax 2 (rpada 9), 3 (rpada 13) u 5 (rpaca 7).

Ilpu ucnbITAHUU TOJKHBL COOMIOOATHCH TPEOOBAHUA 3.3.2.

9 TPEBOBAHUSA K N30JIAIIUA ITPEJOXPAHUTEJIEN

9.1 TpeOboOBaAaHUY K U30JASILUHUU NMPU HANPAKEHUSIX TPO30BBIX UMMNYJIBbCOB

9.1.1 BHenmHgad wM30g4UMg NpeaoXpaHUTEICH (IMIpeaoXpaHUTEIb ¢ MAaTPOHOM C HEIeperopeBlIcH
TJIABKOM BCTABKOM) OTHOCUTEIBHO 3¢MIH, A JUTA NMPECAOXPAHUTENCH TPEXITOMIOCHOTO UCMTOJIHEHUA — MEXKIY
COCEIHUMHU MOJIIOCAMHU OOJDKHA BBIICPXUBATH HANPSKCHUS MOJHBIX TPO30BBIX UMITYJIBCOB, VKA3aHHBIC B
Tadoauuax 2 (rpaga 3), 3 (rpada 4), 5 (rpada 2).

9.1.2 BHENHId U30M41HA NMPSIOXPAHUTEICH MEXKIY KOHTAKTAMU OIHOTO U TOIO K€ IMOJI0CA MPEao-
XpAaHUTEAA MPU BBIHYTOM IMATPOHE MOJDKHA BBIACPKUBATH HAIMPSKCHUS IMOJAHBIX IT'PO30OBBIX MMITYJILCOB,
yKa3aHHbIC B TAOaMLax 2 (rpada 4), 3 (rpada 8) u S (rpada 3).

92 TpeOOBaHUYId K HU30J4dIHUH NPU OJHOMMUHYTHOM INMEPEMEHHOM Ha-
NPAXECHUH

9.2.1 BHyTpeHHSS U30MALUS MPCIOXPAaHUTEHACH (IIPEeaIOXPaHUTEIb ¢ IMMATPOHOM C HEIEepPEeropeBLICH
IJIABKOM BCTABKOM) OTHOCUTEJIBHO 3¢MIH, a JJIA NPECAOXPAHUTENCH TPEXITOMIOCHOTO UCIIOJIHEHHUA — MEXKIY
COCCOIHHUMH IIOJIOCAMU OOJIKHA BBIOACPXKMBATH OJHOMHUHYTHOE HAMPSCKCHUE, VKA3aHHOE B Ta0IMuax 2
(rpada 6), 3 (rpada 13) u 5 (rpada 4).

9.2.2 BHeNHAId HU30MALHNA MPECIOXPAHUTEICH OTHOCHUTEJIBHO 3¢MJIM IOJKHA BBIACPKUBATHL B CYXOM
COCTOSAHHUU, A IS MPEIOXPAHUTEIICH KAaTeropuuv pasMeleHud | — Takke moa JOXIEM OOHOMMHYTHBIC
HanpsoKeHUs, yKa3zaHHble B Ta0muuax 2 (rpadsl 6 u 9), 3 (rpada 13) u 5 (rpadsur 4 u 6).

9.2.3 BHeWH49 M30IAUUA MPEIOXPAHUTEICH MEXAY KOHTAKTAMU OIHOTO H TOTO XK€ MOJII0CA MPEao-
XPaHUTEIA MPHU BBIHYTOM MATPOHE JO/IKHA BBLICPKUBATH B CYXOM COCTOSHUU OJHOMUHYTHOE HATIPSKCHUE,
yKa3aHHOe B Tadauuax 2 (rpadga 8), 3 (rpada 15) u 5 (rpada J), a u30adumud MeXIy KOHTAKTAMHU OJHOIO
M TOTO XK€ MOJI0CA MPEIOXPAHUTENS ¢ MATPOHOM, HO 0€3 IUIABKOM BCTABKU MEXKAY SJICKTPOIAMU B CYXOM
COCTOSHHUU M ITOJ TOXIEM — YKa3aHHbIC B Ta0nauuax 2 (rpadet 8 u 10), 3 (rpada 15), 5 (rpader 5 u 7).

9.2.4 BHewHASI U30a41MA MEXOY COCCTHUMHU MOJMICAMH MPECAOXPAHUTEICH TPEXIOIIOCHOTO UCITON -
HCHHUS KJIACCOB HaMpskeHUd OT 3 10 35 KB IO/KHA BBIICPKMBATHE B CYXOM COCTOSHHU OTHOMHHYTHOE
HanpsoKeHUe, yKa3zaHHoe B Tabmuuax 2 (rpada 6) u 5 (rpada 4).

9.2.5 BHewHaa U30a491Mg MEXOY COCCTHUMH TMOJMIOCAMH MPEAOXPAHUTEICH TPEXITOIIOCHOTO UCITON -
HCHUS KATeropuM pasMellieHUus 1 JOMKHA BBIACPXKUBATH MO JOXKAEM OJHOMMHYTHOE HAIMPSKCHUE, YKa-
3aHHOe B TaOymuax 2 (rpada 9) wiu S5 (rpada 6).

10 TPEBOBAHUISA K U30JIAIIMA KOHIEHCATOPOB CBA3I*

10.1 BHYTpeHHSd M BHELIHAA U3OJALMUA KOHICHCATOPOB CBA3HM JO/LDKHA BHIICPXKHMBATH HATPSKECHU A
MOJIHBIX TPO30BbIX UMITYJILCOB, YKA3aHHBIC B TaOnauuax 2 (rpada 3), 3 (rpaga 4), 4 (rpada J).

10.2 BHewHad (B CyXOM COCTOSSHUM UM IO, JOXKOEM) MU BHYTPEHHAS M30JALUUA KOHACHCATOPOB CBA3H
TOJDKHA BBIICPXKHMBATh HANPSCKECHUS KOMMYTALIMOHHBIX UMITYJIBCOB, YKA3aHHBIE B TaOauLE 4 (rpada 10).

10.3 BHyTpeHHAS U30A1HUA KOHACHCATOPOB CBA3H JO/DKHA BBLACPKUBATHD OMHOMUHYTHBIC MEPEMEH -
Hble HamnpsDKeHUs, yKa3aHHble B Tadauuax 2 (rpada 6), 3 (rpada 13), 4 (rpada 16).

10.4 BHewHg4a U30a4UMd KOHACHCATOPOB CBA3H JO/KHA BBIACPXKUBATH B CYXOM COCTOAHUM, A IS

* TpeOoOBaHMS, YKAa3aHHDBIC A1 KOHACHCATOPOB CBSI3M, PACIPOCTPAHSIOTCA HA KOHIACHCATOPLI, IPUMCHSICMBIC B
KA4eCTBE BLICOKOBOJbBTHOTIO IUICYA ACINTEIS HAIPSKCHUSA €MKOCTHBIX TPAHCHPOPMATOPOB HAIIPSTKCHUSI.
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KOHJCHCATOPOB CBSA3M KATCTOPUM pasMellicHUS | — Takke Mmoa JOXKAeM OOHOMUHYTHBIE NMEPEMEHHBIC
HaNpsDKeHUsI, YKa3aHHble B Taoauuax 2 (rpadet 6 1 9), 3 (rpada 13), 4 (rpada 16).

10.5 BHyTpeHHAS M30I9LHUI KOHACHCATOPOB CBA3H, pa3padoTaHHbix nocie 01.01.98, nomkHa BeLIECP-
KUBATh UCHBITAHUE MMEPEMEHHBIM HAMNPSKEHUEM ¢ U3MEPEHHUEM MHTCHCUBHOCTU YAaCTHUHBIX Pa3psAdOB.

HcneiTaHnve DOMKHO MPOBOOUTHCH MPUIOXKECHUEM HAMPSKEHUS MEKIY BBICOKOBOJBTHBIM MU 343€M-
JICHHBIM 3aXKMMaMHM KOHIEHCATOpa COIACHO YKa3aHUAM 4.10.2.

KoHaeHcaTop cUMTAETCA BbIAEPXKABIIUM HUCIIBITAHUE, €CJIM UHTEHCUBHOCTb YACTUYHBIX Pa3psiioB HE
MPEBBICWIA 3HAUYCHHUSA, YCTAHABJIMBACMOIO MO COINIACOBAHHUIO MEXIY HM3TOTOBHUTEIEM MU IMOTPEOUTEIIEM B
CTaHOAPTaX Ha OTACIAbHBIC BUIBI KOHIACHCATOPOB CBSI3M.

[ IlppuMmMeyanu4d

1 Ilpy TMIOBBIX UCIIBITAHUAX JJIUTCIbHOCTh BBIACPKKHN HanpsxkeHud 1,1 UH_p/\E noKHA ObITh 1 4. Ilpu s3TOM
N3MEPCHNE YaCTUUHBIX PA3pAI0B JOIKHO IMPOU3BOANTLCI ¢ UHTEPBAJIOM HE 00sice 10 MHUH.

2 J1711 KOHOSHCATOPOB, UMEIOIINX eMKOCTh 0oJee 10 Hd, ykazanHoe B 10.5 vcnibITaHME MOXET OBITh HCOCYIIIEC-
CTBUMO, UTO JOJDKHO OBITh YKA3aHO B CTAHIAPTAX HA M3ACIUS OTACIbHBIX TUIIOB.

3 Hcnowitanue o 10.5 ponyckaeTcss npoOBOANTD MOSJICMEHTHO. M CIIBITATEIbHOEC HANIPSKECHUE IIPU STOM TOJIKHO
OBITb OIIPEIACACHO ¢ YYETOM BO3MOXHOM HEPABHOMEPHOCTH PACIIPCACICHUSA HAIIPIKCHUS 10 SJIEMECHTAM M YKAa3aHO B
CTAaHIAPTaX HA TAaHHOC WU3IOCIINC.

10.6 M3omguusa KOHIASHCATOPOB CBA3M JOMKHA BBIIEPKUBATH MPWIOKEeHHOe MexXay BbiBogoM HH u
3a3€MJISEMBIM BBIBOJIOM OJHOMMHYTHOEC MEPEMEHHOE HAMPSKECHUE, PABHOC:!

a) I KOHOCHCATOPOB CBIA3HM KAaTEropuu pasMelneHusd 1—10 kB nmpu UCIBITAHHH B CYXOM COCTOSHHUU
U IO, TOXKIEM;

0) IJId KOHICHCATOPOB CBA3HM KaTeropum pasMmeumicHud 2, 3 U 4 — 4 KB npu MCIIBITAHUHU B CYXOM
COCTOSITHUU.

11 TPEBOBAHUS K U3OJISAIIUA KOMILUIEKTHBIX PACIIPEJIEJIUATEIbHBIX
YCTPOMCTB (KPY), DKPAHUPOBAHHBIX TOKOITPOBO/JIOB 1 KOMILIEKTHBIX
TPAHC®OPMATOPHBIX ITIOJACTAHIIUI (KTII)

11.1 TpeOboBanua K u30adduuu KPY npu HanpaXeHHUAX TPO3O0OBBH X
MMIOYJIbLCOB

11.1.1 BHemHa4a U309, B T. 4. U30JAUA BHYTPU 00010uku KPY, nenen nepBUUHBIX COSTMHECHUN
KPY pomxHa BbIOepXHUBaATh HAMNPsDKEHUSA MOJHBIX TPO30OBBIX MMMIVJIBCOB, VKa3aHHbIE B TaOauuax 2
(rpada 3) u 5 (rpada 2).

HUcnbiTaTe/IbHOE HAMPSAKCHUE OOIKHO OBITH MPUIIOXKEHO:

- K U30JAUHHU OTHOCUTEABHO 3¢MJIM U MEXKIY MOJIOCAMU IIPH padOUYeM U pa300ILIECHHOM (KOHTPOJIb-
HOM) MOJIOXKECHUIX BBIABUKHOIO 3JICMCHTA;

- K U30JALIMUU MEXKOY TOKOBEAYVIIMMH M 3a3¢MJICHHBIMHM YacTIMH IIPH PEMOHTHOM ITOJOXKECHHU
BBIABUCKHOIO 3JIEMEHTA;

- K HU30JSIUUM OTHOCHTEJBHO 3€MJIM M MEXAY MNOJIOCAMU TPH BKIIOYEHHOM H OTKIIOUYEHHOM
MMOJOKECHUAX PA3hSAUHUTENCH, MPUCOCIUHEHHBIX K LICIISIM NEPBUYHBIX COeIUHECHUN 114 KPY 6e3 BhIaBHK -
HBIX 3JIEMEHTOB.

[ IpuMevaHue — HopMaIbHO NPUCOCANHEHHOE K LICIISIM IIEPBUYHbIX COCAMHCHUN KPY s1eKTp0o0odopynoBa-
HUE, AJI1 KOTOPOrO YCTAHOBJICHBI MCIBITATC/IbHBIC HAIPSAXKCHUS I'PO3OBBIM MMIVJIbCOM MCHBIINE, YEM VKA3AHHBIC B
HACTOSIIEM CTAHIAPTE, IIPH HUCIBbITAHUY IO HACTOAWIEMY IYHKTY JOIXKHO OBbITh OTCOCIMHEHO OT LICMEH IISPBUYHDBIX
COcAMHCHMH. M cribITaHMEe JOKHO ObITh MOBTOPEHO CO BCEM NPUCOCINHECHHBIM SJICKTPOOOOPYIOBAHNEM IIPUIIOXKCHUEM
HAIIPSKCHUA, JOIYCKACMOIO JUI BCETO SJICKTPOOOOPYIOBAHMSI.

11.1.2 BHemrHgad u30adumusd BHYTPpU 000JI0YKU KPY Mexny TOKOBeOyIIIMMHU YaCTIMH OJHOTO U TOTO
K€ MMOMIOCA LENEeH NMEPBUYHBIX COeAUHEHUN KPY nmpu pa3o01eHHOM (KOHTPOJIBHOM ) MOJIOXKEHUH BBIIBUK -
HOTO 3JIEMECHTA TMPHU OBYX pa3pbiBax HAa MOJIOC OODKHA BBIACPXKUBATH HAMPSKEHUS ITOJHBIX T'PO30OBBIX
UMIIYJIBCOB, YKa3aHHbIC B Ta0Oauuax 2 (rpada 4) u S (rpada 3).

KPY 0€3 BBIABMIKHBIX 3JEMEHTOB JOJDKHBI BBIICPXKHMBATHL UCMBITAHUA BHECIIHEH WU3OMSLHH MEXKIY
KOHTAKTAMH OJHOTO M TOIO XK€ IMOIOCA PASHEIUHUTENCH LIETICH NMEPBUYHBIX COSIUHEHUN B OTKIIIOUEHHOM
ITOMOXKEHUM PA3heIUHUTEN.
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11.2 TpeboBaHug K u30adsuuMu KPY npu KpaTKOBPEMEHHBIX IMMEPEME H-
HBIX HANPIXECHHUIX

11.2.1 HU30maumua ueneml nepBUUYHbIX coeauHeHUM KPY nomkxkHa BblOCpXUBATH OJHOMHHYTHBIC
HanpsoKeHUs!, yKa3aHHble B Ta0muuax 2 (rpada 6) u 5 (rpada 4).

HcneiTaTenbHOE HANpsDKEHUE JOJDKHO OBITH MPUWIOXEHO K U30asumuu corimacHo 11.1.1.

11.2.2 BHemmHgad uzonduud uenel nepBUUHBIX coeauHeHU KPY, B TOM yHcae BHYTPH OOOJOUYKH
KPY, momxHa BbIICPXKUBATh B CYXOM COCTOSIHMM HaIMpsDKeHUS, yKa3aHHble B TaOauuax 2 (rpaga 6) u 5
(rpapa 4).

HcnbliTaTenbHOE HANPSDKEHUE JOJDKHO OBITH MPWJIOXKEHO K U30aaumMu cormacHo 11.1.1.

11.2.3 BHemHgad m3oadguus BHYTpU 000710uku KPY Mexny TokoBeayIIMMHY 4aCTIMHU OTHOTO M TOTO
JKE MMOMIOCA LEeNeH NMEPBUYHBIX COeAUHEHUN KPY nmpu pa3o01eHHOM (KOHTPOJIBbHOM) MOJIOXEHUH BBIIBUK -
HOI'O 3JIEMEHTA IPH JBYX Ppa3pbiBaX HA MOJIOC JO/IKHA BBUICPXKHMBATHL B CYXOM COCTOSHHMHM HAIMPSKCHUA,
yKa3aHHbIe B Tabauuax 2 (rpada 8) u S (rpada 5).

KPY 6e3 BEIABIKHBIX 31EMEHTOB, COIIACHO HACTOSILEMY ITYHKTY, JO/DKHBI BBIACPXHUBATH UCIIBITAHUE
BHECIIHEH M3OJILIMHU MEXIY KOHTAKTAMH OJHOIO M TOIO XK€ MOJIOCA PA3hSOIHHUTEIA LICINECH MEPBUUYHBIX
COCIMHCHUHN B OTKJIDUCHHOM ITOJMOXEHHUH PA3SHSIHHUTEII.

11.2.4 BreuwHgaga uzonguusd (BHE 000710uku KPYH) neneit nepsuuHbix coeauHeHuin KPYH oTHOCH-
TEJILHO 3€MJIM JOJ/IXKHA BBIICPXKMBATH IMOI OJOXIECM HAMPSKCHUA, YKA3aHHBIE B TaOauuax 2 (rpada 9) v 5
(rpacda 6).

11.3 TpeboBaHUId K U30AALIHUHU DKPAHUPOBAHHBX TOKOMNPOBOJOB

N 30a41Md SKpaHUPOBAHHBIX TOKOMPOBOAOB JOJIKHA BBIICPXKHUBAT.

a) HaMpsSKEHHUA IMOJMHBIX TPO30OBBIX UMITYJABCOB, YKa3aHHBIC B Ta0auLe 2 (rpada 3);

0) OMHOMHMHYTHOE IIepeMeHHOE HampsLkeHHUe, yKazaHHoe B Tadmule 2 (rpada 6).

114 TpeOooBaunuga K uszoanauuu KTII

H3omaumna pacnpenenurenbHbix yeTporcTs BH v HH KTI1 nmomxHa BeIOAEPXUBATHL HUCIIBITAHUA,
ykaszaHHbie B 11.1, 11.2 mng KPY, a Takke mua Kinacca HanpsckeHud 110 KB — ykaszaHHBIEC A1 annmaparos
B Tabauue 3 (rpadsl 4 u 13). U3oaguma CHIIOBBIX TPAaHCHPOPMATOPOB JOKHA BbIACPKUBATHL UCTIBITAHUA,
yKa3aHHBIC B pa3acie Jd.

HN30a91umd y3710B CTBIKOBKH TOKHA OBITh UCIIBITAHA UCTIBITATEABHBIMH HATIPSKEHUAMM BCEX BUIOB,
VKA3aHHBIMH )19 OTOCABHBIX DJAEMEHTOB IMPHU HAUMEHBIIMUX 3HAUECHHUAX M3 HUCIIBITATCIbHBIX HAMPAXKCHUMN
COOTBETCTBYIOILINX SJIEMEHTOB.

12 TPEBOBAHUA K U30JIAIIUU U30JIATOPOB, UCIIBITBIBAEMBbIX OTJIEJIBHO

12.1 TpeOoOBaHUId K HM30NAdUHUU HU30OTATOPOB MNMPHU HAMNMPAXKEHHUIAX TPO-
30BBIX MMOYABCORB

12.1.1 BHEmHA9 H30aALHA U30JSTOPOB MOJIKHA BBIIACPXKMBATHL HAMNMPSCKEHHUSA ITOJHBIX T'PO30OBBIX
UMIYJIBCOB, YKA3aHHBIC IJIA U30J4TOPOB, KPOME IIMHHBIX Oonop, B Tadauuax 2 (rpada 3), 3 (rpada J), 4
(rpadpa 5) u 5 (rpada 2), a o1 IMHHBIX onmop — B Tadimuuax 2 (rpada 3), 3 (rpada 4) u 4 (rpada 5).

12.1.2 BHemrHag M30g40Us BBOLOB, NMPEeIHA3ZHAYCHHBIX A8 BBIBOAOB HEUTpaaIu 0OMOTOK BH cuio-
BBIX TpaHCHOpMATOPOB KiaccoB HampsokeHusa 110, 150 m 220 kB ¢ HEnmosHON HM30adUMe HEUTPAJIU,
OOMYCKAWIIEH padoTy C¢ pPas3eMJICHUEM HEUTPANHU, AODKHA ObITh MCIIBITAHA HAMNPSKCHUAMM ITOJHBIX
I'PO30BBIX UMIIYABCOB, VKa3aHHBIMHU B Tabmulie 6 (rpada 4).

122 TpeOboBaHUYd K HU30JAULMUHU HU30OAATOPOB NpPpU HANPAXKXKEHHUIX
KOMMYTAULHUOHHBX MUMOVJIbCOB

BHewHgIa M30191Hs H30AITOPOB B CYXOM COCTOSTHUM, a AJIST U30JIATOPOB KATETOpHHU pasMeliecHUS 1 —
TAKKe TMOA OJOXIEM MOOKHA BBIICPXHMBATH HAMPSKCHUS KOMMYTALIMOHHBIX HUMIIYABCOB, YKA3aHHBIC B
Taonuue 4 (rpaga 10).

123 TpeboBaHUYd K HU30IAUHUHN HU30IITOPOB MNPHU MNMEepPeMEHHEBH X
HAaNPIXKEHHTX

12.3.1 BHYTpEeHHSS H30AALUMUA U30JATOPOB, B T. U, U30JSLUSI BBOJOB B TPAHCHOPMATOPHI, PCAKTOPBI
M anmaparbl JO/DKHA BbIICPXHMBATh OJHOMHUHYTHBIE HAMPSKEHUs, YKa3aHHbIe B TaOauuax 2 (rpada 6),
3 (rpada 14), 4 (rpada 16) u 5 (rpada 4).

12.3.2 BHyTpeHHSA HU30JALHMUA BBOAOB B CWIOBBLIC TPAHC(HOPMATOPBLI U ILIYHTHUPYIOLIHUE PEAKTOPLI
kiaccoB HamnpsckeHUs 110 kB u BeINIe OO/MKHA BBLACPKUBATH UCHBITAHUE IJIUTCIBHBIM II€PEMEHHBIM

HamnpsoKeHUEM 3HA4YE€HUEM, PaBHBIM 1,5 UH_p/\/? :

HanpsxeHue 10/KHO OBITh IUIABHO MOJIHATO 10 HOPMUPOBAHHOIO 3HAYCHUS, 4 3aTEM BbLICPXKAHO B
TeueHUe 0,5 4 BHE 3aBUCMMOCTH OT €r0 YaCTOTHI, IIPH 3TOM OOJDKHO IMPOBOIUTHCA U3MEPECHUE UHTCHCHB-
HOCTHU YaCTUYHBIX pa3psaoB B COOTBETCTBUH ¢ [ OCT 21023.
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N30a41iMd CUMTACTCHA BBIACPXKABLICH HCHBITAHUE, €CAM HMHTCHCHUBHOCTb YACTUYHBIX Pa3psgoB BO
BpeMSI BBLACPXKU HATIPSKeHUS He npesbicuia 3Hayenus: 1071 Ko

12.3.3 BHemrHad9 U300 UHd U30JI4TOPOB TOJKHA BBIIACPXKHUBATH B CYXOM COCTOSHUM, 4 U30JATOPOB
KATETOpUHU pasMellicHUSa 1 — Takoke moa JOXIEM OOHOMMHYTHBIC HAIIPSKCHUS, YKA3aHHBIC I U30JSTO-
pOB, KpOMe LIMHHBIX onop, B Tabauuax 2 (rpadsl 6 u 9), 3 (rpada 14), 4 (rpacda 16) u 5 (rpads! 4 u 6), a
11 IMMHHBIX onop — B Tabmuuax 2 (rpadet 6 u 9), 3 (rpada 14) u 4 (rpada 16).

12.3.4 NM3omauusga BBOOOB, YKA3aHHLIX B 12.1.2, 10/XKHA BBIACPKUBATL B CYXOM COCTOSIHUHM, 4 BBOIOB
KaTeropuu pasMenieHus 1 — Takke mon JOXAeM OOJHOMWMHYTHBIE HAIpsSKeHUs, YKa3aHHble B TaOiauie 6

(rpaga 3).

13 TPEBOBAHUA K N30JIAIIUUA TEPMETUYHBIX KOMILIEKTHBIX
PACIIPEJIEJIUTEJIBHBIX YCTPOUCTB (KPYD) C YACTUYHOUN WIN ITOJHOMA
N3O0JAIIUEN TJIABHBIX ITEITEN TA30M (ITIO0 COCTABY HE COBITAJAIOIIINUM
C BO3/1YXOM ITPU ATMOC®EPHOM JIABJIEHUN) KJIACCOB HAIIPSIZKEHUSA
OT 110 1O 750 kB

13.1 U3ongauuga ranaBsHBX Henem KPY3S

13.1.1 H3ongauma orHocUuTeabHO 3eMau KPY, a Takke u3omdauud Mexay nomocamMu KPYHD tpex-
MOJAKOCHOIO HMCIOJAHEHHUA OOJ/DKHA BBIICPXKHBATH MCIHBITATEABHBIC HAMPSDKECHUA IMOJTHOTO TPO30OBOIO MM-
nyjabca nmo taomuuam 9 (rpada 2) m 10 (rpada 2).

13.1.2 HM30omaumsa 3JeKTPOMAarHUTHBIX TPAHCHOPMATOPOB HAMPAXKCHUI OOKHA OBITH MCMBITAHA
TAKKE HAMPSCKECHUEM CPE3AaHHOTO TPY30BOro MMIyabca. I1py 5TOM 3HAYCHUS UCIIBITATEC/IbHBIX HAMIPAXKCHUN
CPE3aHHOIO I'PO30BOr0 UMIYJIbCA JO/KHBI OBITH PABHBI 3HAUEHUSAM UCHIBITATCIbHBIX HANPSCKEHUHN MOJTHOTO
rPO30BOr0 UMITYJILCA, YKA3aHHBIM B 13.1.1.

13.1.3 HM3omdaumsa MeXay KOHTAKTAMU OOHOIO M TOIrO K€ IMOJIIOCA BBIKJIIOUATEICH U PA3hEIUHUTEICH
pU OTKJIIOUEHHOM ITOJIOKCHHUHM aImnapara OJOJLKHA BBIICPXHUBATHL MCIBITATC/ABHBIC HAMPSAXKCHUS ITOJIHOIO
rPO30BOro MMITyJabca nmo TadmmuaM 9 (rpadsl 3 u 4) u 10 (rpada 3).

13.1.4 Hz3omaumga otHocUTENbHO 3eMau KPYD ximaccoB HanpsskeHud oT 330 mo 750 kB moixkHa
BBIACPXKUBATHh UCIIBITATSIIbHBIC HAMMPSKECHUA KOMMYTALIMOHHOTO MMMyJbca no tadauue 10 (rpada 4).

13.1.5 H3ongauma BBoga «Bo3ayx—oaeras» B KPY D kmnaccoB HanpsckeHuda ot 330 mo 750 KB B cyxom
COCTOSTHMHU, a IJISI BBOJA KATerOpHUHM pasMelllecHUS |1 Takke MOA JOXKAEM JOKHA BBIACPXKUBATH UCIBITA-
TEJIbHBIC HATIPSKECHUSI KOMMYTALIMOHHOTO UMMnyJibca mo radoauue 10 (rpada 4).

13.1.6 HM3ongauusa Mexay KOHTAKTaMHU OJHOTO M TOTO Xe MOJI0CA BBIKIIOUATEIEH U pa3beIUHUTENCH,
BCcTpauBacMbix B KPYD, knaccos HanpskeHud o1 330 mo 750 KB, npu OTKII0UEHHOM MOJIOXKECHUU arnapara,
OOJDKHA BBIOACPXUWBATH HCIBITATC/IBHBIC HAMNPSKCHUSI KOMMYTALMOHHOIO HMMMNyJbca Mo Tadmuue 10
(rpaga ).

13.1.7 H30mdaumsga oTHOCUTEABHO 3eMiau KPYD, a takke u3omauua mexny noarcamMu KPYHD 1pex-
MOJIIOCHOTO MCIOJHEHHUSA JOJ/DKHA BBIACPXMBATh HCHBITATCABHBIC KPATKOBPEMEHHBIE (OJHOMHWHYTHBIC)
repeMeHHbIe HaNpsKeHUs!, yKa3aHHble B Ta0auuax 9 (rpada 5) u 10 (rpadur 6 u 7).

13.1.8 H3omauudg BBoga «Bo3ayx—ayeras» B KPYHD kimaccoB HanpskeHud oT 110 mo 220 kB B cyxom
COCTOSTHUU, A I BBOIA KATECTOpHUU pasMelleHUd 1 Takke M moa JOXIEM JOJDKHA BBICPKUBATHL UCIIBITA-
T€JIbHBIC KPATKOBPEMEHHBIC (OMHOMHWHYTHBIC) MIEPEMEHHBIC HANPSDKEHUA 1O Ta0auLEe 9 (rpada J).

Tadonuiua 9 — HopMupoBaHHBIC MCIIBITATEIbHBIC HANIPSIKCHUS KPY D kimaccoB HanpsixkeHud ot 110 no 220 kB
B xunoBosibTax

A cneITateIbHOE HAIIPSIKCHUE
Knace ITOJTHOTO TPO30OBOT0 MMITYJILCA KPATKOBPEMEHHOE (OMHOMHUHYTHOE) MEPEMEHHOE
HAMIPSKECHUS
OTHOCHTEJIBHO MEXKIY KOHTAKTAMUA OTHOCHUTEJIBHO MEXKIY KOHTAKTAMU
3€MJIM 1 MEXKIY 3¢MJIN U MEXKIY
HOTIOCAMH BRIKJIIOYATENEH | paspeauHUTENENR OO CaMM BRIKJIIOYATENEH | paspenuHUTENEH
1 2 3 4 D 6 7
110 350 630 230 265
150 750 860 325 3735
220 950 1050 3935 460
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Taonuma 10 — HopMupoBaHHBIC MCIIBITATCSIbHBIC HANIPSIKEHU KPY D ximaccoB HanpsxeHud ot 330 oo 750 kB
B xunoBoJsbTax

A cnpITaTeIBHOE HAIPSKECHUE
[MOJHOTO TPO3OBOrO UMINVJILCA | KOMMYTALIMOHHOIO UMIVJILCA | KPATKOBPEMEHHOE (OMHOMUHYTHOE) MEPEMEHHOE
Knacc OTHOCHUTEABHO 3¢MJIHN
HAMPSTKE HUS MEXKTY KOH-
MEXIY KOHTAK- MEXAY KOHTAK- AKTAMY BEIK-
OTHOCUTENb- | TAMH BBIKIKO- | OTHOCHUTEAb- | TaMH BBIKJIIO- N3MCPUTCIAbHDIC .
HO 3eMJIH yaTeneil u HO 3eMIH yaTeneil u TpaHcopmaroper | OTATEACH
pa3zbe IMHUTENEI paspenuHuTeNeii| KPYD 1 BBOJIBI, PASBEIMHI-
MCITBITHIBAE MBIE Teen
OTICJIBHO
1 2 3 4 > 6 7 3
1380 10935
330 1175 (1175+205) 950 (800+295) 450 510 375
1723 1330
00 1423 (1425+300) 1175 (900+430) 620 630 815
2350 2000
750 2100 (2100+450) 1425 (1360+640) 330 330 1240

13.1.9 H3onguma Mexay KOHTAKTAMH OIHOIO M TOrO K€ MOJI0CA BBIKIIOUATEICH U PA3hCIHHUTEIICH
TOJDKHA BBIACPKUBATDH UCIIBITATEIBHBIC KPATKOBPEMEHHBIC (OIHOMHHYTHBIE ) MEPEMEHHBIC HATIPSKEHUS IO
TaOauuaM 9 (rpadst 6 u 7) u 10 (rpada 8).

13.1.10 HMz3onauumda rmaBHbIX Henern KPYD go/mKHA BBIOACPXKUBATHL MCIIBITAHUE MEPEMEHHBIM HaIIPS-
JKEHUEM ¢ U3MEPEHUEM YAaCTHUYHBIX pa3psaoB COIACHO VKa3aHUusIM 4.10.

N30a41M10 CYMTAIOT BBIACPXKABIICH UCMBITAHHUE, €CJAM MHTCHCHBHOCTH YACTHUYHBIX Pa3psaoB IpU
Hanpsokenun 1,10, ,/V3 He npesbicuiaa 3Havenust 10711 Ko

13.1.11 H3omsaumsa BBogoB KPYD no/mkHa yooBaeTBOPATH TPEOOBAHUAM K CTOMKOCTH B OTHOLLICHUH
TEIUIOBOTO MpO00, a AJI1 BBOAOB «BO3OyX—najaerasz» B KPY D kareropuu pasmemieHusa 1 — Takke K JJIMHE
nyTH yTeuyku BHelrHer uzoadauuu nmo F'OCT 9920.

132 M3ondauuMdg menmem yYHOPaBICHMHUA, BCIHNOMOTAaTEJIBbHB X ULENMEH
KPYD M BTOpPHUYUHBIX OOMOTOK HU3MEPHUTECABHBIX TpaHCPOPMATOP OB

13.2.1 TpeboBaHUA K S3ACKTPHUYCCKOM MMPOUYHOCTH U30JIALIUH BTOPHUYHBIX OOMOTOK TPAHCHOPMATOPOB
HanpskeHust 1 TpaHchopMaTtopoB Toka — o 'OCT 1983 u TOCT 7746.

13.2.2 H30ongumMa uenem yhnpapICHHS M BCNIOMOrareabHbIX Leneil KPYD OTHOCHTENBHO 3¢MIM
IOJDKHA BBIICPXMBATH MCIBITATEIBHOEC KPATKOBPEMEHHOE (OJHOMHMHYTHOE) IEPEMEHHOC HAIPSKCHUE
COINIACHO yKa3aHu4aM 4.14.

13.2.3 MexayBUTKOBAas U30JSLUA OOMOTOK SJIEKTPOMArHUTOB B Lendax yiapasicHUss KPYD (kpome
BK/IIOYCHHBIX BO BTOPHMYHYIO LIENb TPAHCPOPMATOPOB TOKA) HOIKHA BBIACPXKHMBATL B TeuceHUE | MMH
MUCIBITATEABHOE KPATKOBPEMEHHOE MEPEMEHHOE HAMPAXKCHUE, MPWIOXKCHHOE MEXIY BBIBOIAMHM OOMOTOK
v paBHoOe 3,5U, — and OOMOTOK MEPEMEHHOIO TOKA U 2,5 U, — 1i1d 0OMOTOK MMOCTOAHHOTO TOKA, rae U, —
HOMHHAJABHOE HAMPSKEHUE BCITOMOTATEABHBIX LIETIEU U LIETIEU YIIPABICHUA.

133 Buasl ncnblTaHuM

13.3.1 Hzomauua KPYD pommxkHa moaBeprarbCsi TUIMOBBIM M IMIPUEMO-CAATOYHBIM HUCHBITAHUAM IIO
Tadmuue 11, a Takke UCOBITAHUAM ITOCJIC MOHTAXa HA MECTE YCTAHOBKHM.

13.3.2 TunoBble UCIBITAHUA TOJDKHBI IPOBOAUTHECS B MOJIHOM O0OBEME MPU OCBOCHUH IMMPOU3BOACTBA
KPY?HD, a Takxe B MOJIHOM O0OBEME WJIM YACTUYHO INPH HM3MEHCHUAX KOHCTPYKLUMHM, MATCPHATIOB WIH
TEXHOJIOTUH, €CJIU 3T U3MCHEHHUA MOI'YT U3MCHUTD DJICKTPHUUYECKYIO MPOUYHOCTH W3OS,

13.3.3 IlpueMo-CoaTOYHBIM MCIBITAHUAM OOJDKHBI moaBeprarbcsa Kaxnoe KPYD wimm kaxnmada ero
g4yerkKa, IMOJIOC, OTACIAbHBIN MOAYJIb WIM TPAHCIOPTHBIA OJIOK, COCTOSALIMNA M3 OOJHOIO WJIHN HECKOJIBbKHUX
MOIYJIEH.
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Taonuma 11

Bvig ucnbitanusg IIyHKT cTaHzapTa

HaumMeHOBaHME UCHBITAHUA
METOIOB

TUIOBOE [MPHUEMO-CIATOYHOE TPeOOBAHUM y
MUCITBITAHUI

1 HcmpiTaHMEe SIACKTPUUYCCKOM IIPOY-
HOCTU WM30JMUMHN TJIABHBIX IICIICHU
KPY® HampsaxeHuewm:

a) TIOJTHOTO TPO30BOTO MMIIYJIbCA + — 13.1.1, 13.1.3 13.4.3, 13.5
0) CPE3aHHOTO I'PO3OBOTO MMITYJIbCA + — 13.1.2 13.4.4, 13.5
(U1 SJIEKTPOMAarHUTHBIX TPAHC-
(hOpMaATOPOB HATTPSTKCHU S )
B) KOMMYTALIMOHHOIO MMIIYJIbCA:
- B CYXOM COCTOSIHUM IS + — 13.1.4—13.1.6 13.4.5, 13.5
KPY® 330—750 xB;
- IO MJOXIEM (IJIs1 BBOIOB + . 13.1.5 13.4.2
«BO3IYX—5JIETa3» KaTeropuu
pasMeIICHUA 1)
I') KPaTKOBPEMEHHBIM (OIHO-
MWHYTHBIM) IICPEMEHHBIM:
- B CYXOM COCTOSIHUM; + + 13.1.7—13.1.9 13.4.6, 13.5
- TIOA, JOXIEeM (/I BBOJOB + - 13.1.8 13.6.4, 13.4.2
«BO3IYX—53JIETa3» KAaTeropuu
pasMeIICHUA 1)
o) TNCPCMCHHBIM, C U3MCPCHHUCM + + 13.1.10 13.4.7
YACTHYHBIX Pa3psgoB
2 HcnpITaHMe SACKTPUYCCKON ITPOY- + + 13.2.1—13.2.3 13.4.6, 13.6,
HOCTH M3OJISIIHUHY LICIICH VIIPaBICHUS 13.6.4

1 BCIIOMOTaTeJIbHbIX Leneit KPYD,
BTOPUYHBIX OOMOTOK H3MCPHUTEC/Ib-
HbIX TPaHCPOPMATOPOB KPATKO-
BPEMEHHBIM (OOTHOMWHYTHBIM) TIC-
PECMCHHBIM HAIIPSTKCHUCM

13.3.4 HcnbiTanue KPYD nmocae MOHTaXXa HA MECTE YCTAHOBKH MPOBOAAT HCIIBITATECABHBIMU HATIPSI -
KCHUSIMHU

a) ona KPYD xnaccos HanpsxeHus or 110 mo 220 kB — KparkoBpeMEHHBIM (OJHOMHHYTHBIM)
nepeMeHHBIM HanpsokeHueM, pasHbIM 80 % HopMmupoBaHHOro B 13.1.7;

0) nma KPY3D kimaccoB HanpszkeHud oT 330 mo 750 kB — KparkoBpeMEeHHBIM (OJHOMHMHYTHBIM )
nepeMeHHBbIM HamnpsokeHueM, paBHbIM 100 % HopmupoBanHoro B 13.1.7, wim HanpsokeHMEeM KOMMYTALIU -
OHHOro UMMyJbca, paBHbBIM 80 % HopMupoBaHHoro B 13.1.4.

JI0O M MmocCie UCNBITAHUA KPATKOBPEMEHHBIM (OOHOMMHYTHBIM) MEPEMEHHBIM HAIMpPsSKCHUEM WIU
HANPsKEHUEM KOMMYTALMOHHOTO UMITY/IbCA JOJDKHO MPOBOAUTHCS UCTIBITAHUE MEPEMEHHBIM HATIPSKCHH -
€M C U3MEPEHHUEM YAaCTUUYHBIX pa3psaaoB mo 13.1.10.

134 O0mue yKaz3aHUd N0 MeTOAAaM MUCHOBITAaHUM

13.4.1 TunoBble MU MPHUEMO-CIATOUYHBIC HUCHIBITAHUA M30adUMU KPYD H0oKHBI MpOBOOUTBHCA IIPU
HOPMHUPOBAHHOM MUHHUMAJIBHOM padoyeH IUTOTHOCTH DJIerasa.

HcnbIiTaHUA TTOCAE MOHTAXa HA MECTE YCTAHOBKH JOJCKHBI IIPOBOAUTLCA IMIPHU IUIOTHOCTH 3JIEra3a He
HDKe HOPMHUPOBAHHOM MUHHUMAJIBHOM pa0oueil IUIOTHOCTH.

HopMHUpOBAaHHOE 3HAYCHHUE MUHUMAJIBHOM pPadOueH IUIOTHOCTH 3JI€ra3a YKa3hIBACTCHd B CTaHOAPTAX
HA BJIEKTPOOOOPYAOBAHHUE KOHKPETHBIX TUIIOB.

13.4.2 IlpuBeacHHUE HUCHOBITATCAbHBIX HAMNPSKEHUU K ATMOCKHEPHBIM YCJAOBUSM IMIPU HUCIBITAHUU
TOJDKHO OCYIHECTBIATHCS TOJBKO MPU UCITBITAHUH DACKTPHUYCCKON MPOYHOCTH H30ISLMH BBOOOB «BO3IYX—
SJIETA3».
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IlpuBencHue OaBICHUS 3JIETa3a B OObEKTE MCIIBITAHUS K TEMIIEPATYpPEe OKPYXKAIOLIETO BO34yXa BO
BpeMst ucnbiTaHug — 1mo 'OCT 1516.2, pasaen 4.

13.4.3 Ilpu ucnbITAHUU HU30/LUMU IIABHBIX Lenerl KPY D HanpsakeHUeM IMOJHOrO IrpO30BOrO UM-
MyJbCa JO/DKEH NPUMEHATBCA METOH 15 MMNyJIbCOB ¢ MNMPUWIOXKECHUEM HMITYJIBCOB MOJOXHUTCIBbHOM W
OTPHULIATEIBPHON TTOMAPHOCTEH.

13.4.4 Ilpu uCnbITAaHUU U3OJTALUU TPAHCHOPMATOPOB HAMPSKCHUA HAMPSKECHUEM CPE3aHHOTO T'PO-
30BOT0 UMITYJIBCA JOIKECH MPHUMEHATHCSI METOA, TPEX UMITYJIBCOB € MIPUWIOKECHHUEM UMITYJILCOB MOJIOXKHUTEIb-
HOW U OTPULIATEIBPHOU ITOJIAPHOCTEH.

13.4.5 Ilpyu mcnbeITaHUM H30MALUMU TNAaBHBIX Lenerl KPYD HanpaxeHueM KOMMYTALIMOHHOIO HUM-
MyJAbCA JO/DKEH NPHUMEHATBCA METOH 15 MMNyJIbCOB ¢ MPUIOKECHUEM HMITYJIBCOB MOJOXHUTCIbHOM H
OTPULIATECIIBPHON TMOJISIPHOCTEN, 324 UCKIIOUYEHUEM BBOIA «BO3IyX—ajaeras» B KPYD kareropuu pasmelie-
HUA |, KOTOPBIN OODKEH MCIBITHIBATBCS B CYXOM COCTOSAHHUU UMITYJIbCAMH MOJOXHUTECIABHOM MOJAPHOCTH,
a MO, JOXIEM — UMITYJABCAMH TTOJIOKUTEIBHON M OTPULIATEIABHOHN TTOJIAPHOCTEMN.

13.4.6 Ilpu ucnblTaHUU U3OJSILUU TJIABHBIX Lienel, Lenei ynpapjieHUsI U BCIIOMOTraTeJIbHbIX LieTei
KPYD u BTOpMUHBIX OOMOTOK HU3MEPHUTECIABHBIX TPAHCHOPMATOPOB KPATKOBPEMECHHBIM IMIEPEMEHHBIM Ha-
MPAKCHUEM JOJLKECH NMPUMEHITHCA METO, MPHWIOXKECHUS OJHOMUHYTHOTO HAIPSKCHUA.

13.4.7 HcnbiTaHue nepeMEeHHBIM HAIPSLKECHUEM ¢ U3MEPEHUEM YACTUYHBIX Pa3psaaoB JOIKHO IMTPO-
BOJIUTBCH:

a) MPU TUITOBOM UCMBITAHUU — HA IMMOJHOCTHIO COOpaHHOM KPY D min Ha ero TpaHCrnopTHBIX OJIOKAX;

0) mpu MPUEMO-CIATOYHOM HMCMBITAHUU — HA MOJHOCTBIO COOpaHHOM KPYD, TpaHCOPTHBIX OJI0-
Kax, MOOV/ISAX MM HA OTACABHBIX 3jeMeHTax KPYH.

THUMOBOE UCIBITAHUE MEPEMEHHBIM HAIMPSXKCHUEM ¢ U3MEPCHUEM YACTUUYHBIX paspsaaoB mo 13.1.10
TOJDKHO MPOBOIUTHCA MOCAEC UCTIBITAHUM SJICKTPHUUYCCKON MPOYHOCTH 30T HANIPSKECHUAMH T'PO30OBBIX
UMITYJIBCOB, KOMMYTALIMOHHBIX UMITYJIBCOB U KPATKOBPEMEHHBIM MEPEMEHHBIM.

I3 5; CXeMB M YVCIOBUYI NPUIOXEHHUId UCHOBTATECEABHBIX HAaMNMP I Xe-
HUHM NPpU UMCNONBITAHUU U3OJIAUHUMU THAABHBX LEeNeH

13.5.1 Ilpu ucnbITaHUM U30IALUU OTHOCUTEIBHO 3EMJIM UCTIBITATEIBHOC HAMIPSCKECHUE JOMKHO TMPH-
KJIAAbIBATBCA K BBIBOAY (BBIBOAAM) IJTABHOM LICMHU KAXKAOIO IMOAKCA, 4 000J0UYKA — 3a3eMIAThCA. MCnbl-
TAHUE KOMMYTALMOHHBIX ammaparoB (3a HMCKAKNUYECHHUEM 3a3¢MJIMTEICH) MTO/DKHO IPOBOOMTHCS IIPU
BKJIIOYUCHHOM M OTKJIIOUCHHOM IIOJMOXCHUAX, MPHYEM IIPU OTKIIOUYCHHOM IMOJOXECHUU HCHBITATEABHOE
HAMPsSOKEHUE TOJDKHO MPHUKIAABIBATBCI OJHOBPEMEHHO K OOOMM BBIBOAAM OJHOIO M TOTrO X€ IMOJKCA.
HUcnbiTaHUE 3a3€MJIMTENCH OOJKHO MPOBOAUTHCA TOJBKO MPU OTKJIIUEHHOM IMOJOXEHUM, 4 HANPSKECHUE
MIPUKIIAOBIBATHECI TOJBKO K HE3a3¢MJICHHOMY BBIBOIY.

13.5.2 HcnbeiTaHHME U30M4LMHA MEXIY MOJIICAMHU JOKHO IMMPOBOAUTHCS B CIYYAE PACITONOXKECHUA BCEX
TPEX MOJIOCOB B OJHOM O01E O00JIOUKE.

HcnbrTaTenbHOE HApsoKeHUE JOJDKHO MPUKIIAABIBATBCS MOOUYEPEIHO K BBIBOAAM KaXKIOrO MOJIKOCA,
a BBIBOABI OCTAJIBHBIX MOMIOCOB U MX O0OJIOUKHU TOJDKHBI 3a3¢MIISITHCS.

KoMMyTallMOHHBIE anmnapaTs! JOKHBI UCIIBITBIBATHCS ¢ y4eTOM TpedoBaHuu 13.5.1.

13.5.3 Ecau B coctaB KPY?D, ero moaocoB, d4eeK WIH OJOKOB BXOIAT 3JIEMEHTBI (M3MEPUTEIbHBIC
TPaHCHOPMATOPBI HANIPSKCHU, KAOCABHBIC BBOAbI, BBOIABI «BO3MYX—3JICTa3» WM «MacCJIO—3JIETas»), Ma-
KEThl KOTOPBIX OBUIM PAHEEC UCIBITAHBI OTACIABHO, TO AOIMYCKACTCAd UCHBITAHUA H3oaduuu KPY?HD, ero
MMOJKCOB, STUYCEK WIN OJOKOB MPOBOIUTH O€3 MEPEUUCICHHBIX BBIIIEC DJICMEHTOB. YCIOBHUA MPOBEACHUA
3THUX UCMBITAHUN OOJLKHBI YCTAHABAUBATHCA B cTaHAapTax Ha KPY D KOHKpeTHBIX THITOB.

13.5.4 BropuuHble OOMOTKHU TPaHCHOPMATOPOB TOKA JOJDKHBI OBITH MPH UCIBITAHUM W30JAILHUU
[JIABHOM LICTTU 3aMKHYTBHI HAKOPOTKO M 3a3€MJICHBI.

13.5.5 YcTpoHnCTBO M1 3alUTHI OT MEePeHANPSDKEHUN HA BpeMA UCITBITAHUU U30ALMHA [TIABHOH LICTTH
IOJDKHO OTCOCOUHSATBHCS WIHM BBIHUMATBHCA W3 OOBEKTA UCHBITAHUM, MPH 3TOM JODKHO OOCCIIEUMBATHCS
COXpPaHCHUE PECANTbHON (POPMBI SJACKTPHUYCCKOTO ITOJA.

13.5.6 HcneiTanue U30MALNHA MEXKIY Pa30MKHYTBIMHA KOHTAKTAMHU BBIKJTIOUATENEH U pa3be IMHUTEJICH
TOJDKHO MPOBOIUTBLCA MO CACAVIOIIUM CXEMaM:

a) €CJIM MCIBITATCIBHOEC HAMPSKCHUE MEXKAY KOHTAKTAMHU anmaparoB PaBHO HCIBITATCIBHOMY Ha-
MPSCKECHUIO OTHOCUTEIBHO 3€MJIU, TO UCTIBITATEIIBHOC HAMMPAXKCHUE MPUKIAOBIBACTCS K OJJHOMY U3 BBIBOJOB
(IMMPU TUMMOBBIX UCIMBITAHUAX — K KAXKIOMY U3 BBIBOJOB MOOYEPEIHO), A APYroM BBIBOA U O00JOUKA 3a3EM-
JIAKOTCH;

0) €CJAM UCIBITATCJbHOC HANPSLKECHUE MEKAY KOHTAKTAMM aIlNapaToB BILLIE UCIIBITATCIBHOTO HATIPSI -
JKEHUS OTHOCHUTEJIBHO 3€MJIH, TO:

- IJIg anmaparoB kKiaaccoB HanpskeHud ot 110 mo 220 kB K 0OgHOMY M3 BBIBOIOB (IPU THUITOBBIX
32



I'oCT 1516.3—96

UCTIBITAHUAX — K KAXIOMY U3 BBIBOJOB MOOYEPETHO ) MPUKIAABIBACTCA HANIPSKEHHUE, PABHOC UCTIBITATEIIb-
HOMY HAaIPSDKEHHUIO OTHOCHUTEIBHO 3¢MJIM, 4 K APYroOMY BBIBOAY — MEPEMEHHOE HANPSLKCHUE, CABUHYTOE
no daze Ha 180 sanekTprUUeCcKUX rpaaycoB (IIPH UCOBITAHUYU KPATKOBPEMEHHBIM MEPEMEHHBIM HATIPSIKCHH -
€M) WIH CHHXPOHHU3UPOBAHHOE (IIPH MCIIBITAHUU HANIPSAKECHUAMHU I'PO30BbIX U KOMMYTALIMOHHBIX UMITYJIb-
COB) MO OTHOLICHUIO K HAMPsSKCHUIO HA TMEPBOM M3 BBIBOAOB TAK, YTOOBI MEXIY KOHTAKTAMH OBLIO
MIPWIOXKEHO HOPMHUPOBAHHOE HUCIIBITATCIBHOC HANIPSKCHUE;

- U1 anmapaToB KjaccoB HanpsaxkeHUud OT 330 1o 750 kB nmpyu UCNbITAHUM HANIPSDKEHUAMHU T'PO30BbBIX
MU KOMMYTALMOHHBIX UMITYJILCOB K KAaXXIOMY U3 BBIBOJOB JOJIKHBI OBITH MPWIOKEHBI HANIPSKCHUA, YKAa-
3aHHBIC B CKOOKax B rpade 3 uiau S tabmuupl 10. MeHblIee U3 NPUWIOKEHHBIX HAMPSDKECHUA JOIKHO OBITh
MNePeMEHHBIM, CUHXPOHU3UPOBAHHBIM MO OTHOLICHHUIO K OOJIBLIEMY HUMITYJIbCHOMY HAMpPsDKCHUIO, Tak,
YTOOBI ME€XIY KOHTAKTaMH ObUIO MPWIOXKEHO HOPMUPOBAHHOE MCHBITATSIBHOE HAMPSKECHUE, YKA3AHHOE
0e3 CKOOOK B rpadpe 3 vum > tadmuusl 10;

- U1 annmaparoB KjaaccoB HanpsxkeHud oT 330 mo 750 kB mpM MCIBITAHUM KPaTKOBPEMEHHBIM
MIePeMEHHBIM HAMPsLKEHUEM K OTHOMY U3 BBIBOAOB (IIPHU TUITOBBIX UCIIBITAHUAX — K KAXKIOMY U3 BEIBOIOB
MOOUEPEIHO) TO/IKHO OBITh MPWIOXEHO HAMPSXKCHUE, PABHOC HUCIMBITATEABHOMY HAMNPSXKCHHUIO OTHOCH-
T€JIBHO 3¢MJIU, 4 K APYIOMY BBIBOLY — IEPEMEHHOE HAMPSLKECHUE, CABUHYTOE IO (pase Ha 180 sineKTpruuec-
KMX I'PagyCoB IO OTHOILICHUID K HANPSDKEHUIO HA MEPBOM M3 BBIBOJOB TaK, YTOOBI MEXIY KOHTAKTAMM
ObUIO MPWIOKECHO HOPMUPOBAHHOE UCIBITATCABHOEC HANPSKCHUE.

1336 CxeMBl M YyCIOBHUYS NMPHUIOXEeHUS UCHBITATEABHBX HAaAaMNPpIXe-
HUHN NPHU UCHBTAaHMHHU HU330AIUHUU LEeNeH YOPaAaBIECHHUA U BCIHOMOTa-
TCEAbHBIX ILEMIMEH

13.6.1 Ilpu ucnbITAHUHK U30JSILUU LieNel YIIPaBJIeHUS U BCIIOMOTaTe/AbHBIX LIENEeH HUCIBbITATCAbHOE
HANPsSKEHUE OOJDKHO OBITh NMPWIOXKEHO KO BCEM KOHTAKTHBIM 3aKMMaM KaKaoM COOPKHM KOHTAKTHBIX
3aKUMOB Kax oM 94acTH KPY D, KkpoMe 3aKMMOB, SIEKTPUUYCCKHU COCAUHECHHBIX ¢ KOPIIyCoM. (J00I0UKa U
KOpnyc mkKada 3a3eMsIoTCda. JomycKaeTcs nNpyu 2TUX UCHBITAHUAX BCE KOHTAKTHBIC 3aXKUMBI COCIUHSATD
MEXKIY COOOM.

13.6.2 BropuuHble OOMOTKH TpaHCHOPMATOPOB TOKA JO/KHBI OBITH 3aKOPOUYEHBI U OTCOEIUHEHDbI OT
3eMJIM, 4 BTOPUUYHBIE OOMOTKH TpPaHCHOPMATOPOB HAMPSKEHUA — Pa3OMKHYTHL. HopManbHO 3a3eMIEHHBIE
3aKMMBI HEKOTOPBIX SJIEMEHTOB LECHNEH (U3MEPUTEABHBIX TPAHCHOPMATOPOB, SICKTPOKOHTAKTHBIX MAHO-
METPOB) BO BPEMS UCTBITAHUS JOJKHBI OBITh OTCOCIUHEHBI OT 3a3¢MJICHHOM O00JIOUYKH, €CJIH 3TO MPEayC-
MOTPEHO KOHCTPYKIIUEH.

13.6.3 Eciam B ucnbITyeMOH LIETH VIIPaBJIeHUSI U BO BCIIOMOTATENIbHOM LIETTH UMEIOTCSI DJIEMEHTHI C
HOPMHUPOBAHHBIM MCIIBITATCABHBIM HaMpsokeHUEM MeHee 2 KB, TO ucnbITaHMe AJOKHO MNPOBOIUTHCH
IBAXOBI B YKA3aHHOW HUZKE TOCICI0OBATCIIBHOCTH:

a) TIPHU OTCOCAMHEHHBIX OT KOHTAKTHBIX 3A3KUMOB 3THX 3JIEMEHTOB IMTPOBOAAX CXEMbI — MCIILITATE/Tb-
HbIM HampsxeHueM 2 kB;

0) NMpU MOACOCIUMHEHHBIX K KOHTAKTHBIM 3aKMMaM STHUX DJAEMEHTOB IMPOBOIAX CXEMbBl — HAMMEHb-
LIIUM U3 HOPMHUPOBAHHBIX IS DTHX SJIEMEHTOB UCMBLITATCIbHBIM HAMPSIKCHUEM.

13.6.4 HcnbiTaHHe BTOPUUYHBIX OOMOTOK U3MEPUTEIbHBIX TPAHC(HOPMATOPOB U 3a3eMISIEMOTO BBIBOIA
MEPBUYHON OOMOTKM TpaHChpopMmaropa HanpsokeHus — mo 'OCT 1983.

137 AcneiTaHHE HA MECTE YCTAHOBKH

HUcnbiTaHue 3AeKTpUUYCCKON MPOUYHOCTH u3oauuu KPYD mociae MoHTaxa Ha MeCTe YCTaHOBKU
IOJDKHO MIPOBOIUTHCA IO d4YeiKaM. BHUa HCIIBITATEILHOIO HAIMIPSKCHUA M METO, IIPOBEACHUA UCIIBITAHUA,
B 3aBUCUMOCTHU OT UMEIOILETOCA HMCTIBITATEILHOIO O0OPYAOBAHHA, OOJDKEH VKA3BIBATHECA B CTAHIAPTAX HA
KPYD KOHKpPETHBIX THUIIOB.
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HPHITOXEHHUE A
(cnpaesouroe)

SALLIMTHDBIE XAPAKTEPUCTHUKHW BEHTHW/IbHbIX PA3PAJHNUKOB

YpoBHY M30AS1IMM 3JICKTPOOOOPYIOBAHMS ¢ HOPMAJIbHOM HU30/BSILIUCH YCTAHOBIACHBI B HACTOSIIIECM CTAHOAPTE C
V4ETOM 3alUTHBIX XapaKTEPUCTUK BEHTWILHLIX pa3psamHUKOB o ['OCT 16357 ¢ HOMMHAJBHBIM HaNpPSKECHHEM,
PABHBIM 3HAYCHHMIO KJIACCA HANPSXKECHUS SJCKTPOOOOPYAOBAHMSA, U I'PYIINbI, YKA3aHHOM B Tadauie A.l.

Tadonwmua A1V

Knacc HanmpaxeHuq

Buabl 31eKTpo00OpyI0OBAHKA

[ pyrira BEHTUABHBIX PA3PIIHUKOB I1O

ycaoBusM Ha Ol1H.

O0OpPYIOBAaHNSA YPOBHSA a

1EKTPOOGOpyIoBaHYS "), KB I'OCT 16357
3,6 10 Bce IV
15, 20, 35 n 110 Bce, kpome KPYD I11
110 KPY> I1
150 n 220 Bce, KpoMe CWIOBBIX TpaHCHOP-
MATOPOB, LIYVHTUPVIOLIUX PEAKTOPOB I11
u KPYH

150 m 220 CHIOBBIC TPAaHCHOPMATOPHI, LIYH-

I1

TUPYIOLIHE peakTopbl 1 KPYH

330 u 500 Bce, kxpome KPYD m saekTpo- !
O0OpPYIOBaHUSA YPOBHH a

750 Bce, kxpome KPYD wum saektpo-| KOMOMHMPOBAHHLIE

) Tabnauia He OXBATBIBACT YPOBHHU HM3OJISILUN SICKTPOOOOPYIOBAHUS KJIACCOB HANpsKeHUs 24 n 27 KB u HeuTpamm
o0MOTKM BH cmnoBbIx TpaHCchOpMATOPOB KITaccoB HAaNpsiKeHUs OT 110 1o 220 kB ¢ HenmomHOM n30aa1eii HCUTPaJiu,
TOMYCKAIUIEH padoTy ¢ pa33eMJICHUEM HEUTPAJIM.

2) J19 cMaoBBIX TPAaHCHOPMATOPOB — KIIACC HAIIPSKCHUS KaXI0M U3 OOMOTOK.

3) YpoBHU n3oaauny KPY D u ypoBeHDb a 371eKTpo0o00OpYyI10oBaHNA KJIACCOB HanmpsKeHNd oT 330 1o 750 kB onpenciacHbI
C YYETOM XapPaKTEPUCTUK OKCHUIHO-IIMHKOBBIX OrpaHnuuteie nepeHanpsikeHuil (Ol1H) cormacHo TeXHUUYECKUM
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HPUHHOXFEHHUE b
(cnpaesouroe)

JONIYCTUMBIE B YCJIOBIAX DKCIUIVATALINY KPATKOBPEMEHHBIE ITOBBIIITEHNA
HANIPSKEHUS YACTOTOM 50 T JUIS DJIEKTPOOBOPYIOBAHUA
KJIACCOB HAITIPSKEHHNS OT 110 71O 750 B

b.1 JlonmycTHMBIC B VCIOBUSX SKCIUIVATAllMM KPATKOBPCMCHHBIC ITOBBIIICHUS HAaNpsKeHUS YacToTod Y0 111 He
JTOJDKHBI TPCBBIIIATh OTHOCUTCABHBIX 3HAUYCHUM (I HANPSDKCHUST MCXAy ¢asaMu WM nojiocaMu Uy g — MO
OTHOILICHUIO K HAMOOIBIICMY PAa0OYCMy HANIPSIKCHMIO,; IJI HATIPSKCHYS] OTHOCHTEIIBHO 3¢MIM Uy, ; — TTO OTHOLICHUIO
K HauOONblIEMY pabodyeMy HANPSXKCHUIO, NEJCHHOMY Ha V3 ), yKa3aHHbIX B Tabmuuax bl u B2. OHM OTHOCATCS K
CICAYIOLIEMY SJICKTPOOOOPYIOBaHMNIO® KimaccoB HampsixkeHUus oT 110 go 750 kB ¢ ucnbITaTe/IbBHBIMYU HAIIPSIKCHUSIMU
10 HACTOAIIEMY CTAHAAPTY. CWJIOBBIM TpaHCHOpMATOpaM OOLICTO HA3HAYCHUS, LIVHTHUPYIOLIUM PEAKTOPAM, TPAHC-
(hbopMaTOpPaM HAIIPAXKCHUS, TPAaHCHOPMATOPaAM TOKA, anmaparaM TeX BUAOB, HA KOTOPLIC PACHPOCTPAHACTCA HACTOS -
1MUY CTAaHOAPT, KOHACHCATOPaM CBA3Y M LIMHHBIM OIIOPaM.

b.2 YkaszaHHbie B TaOnauuax bl m b2 OTHOCUTEAbHBIC 3HAYCHUS HAIIPIXKCHUS PACIIPOCTPAHAIOTCS TAKXKE Ha
TTOBBILICHHBIC HAIPSKCHHUS, OTIMYAIOIINECI OT CHUHYCOMAbI 4acTOThl )0 11l 3a cueT HaJOXEHHUS TapMOHMNYECCKHX
COCTABISIOIIMX HAIPSKCHY. YKa3aHHbIC B Ta0uuax bl m b2 3HaueHua HanpskeHUI MexXay dpa3aMy 1 OTHOCUTEIABHO
3¢MJIM IPCACTABISAIOT OTHOILICHNE MAKCUMYMa HOBBILICHHOTO HANPSKCHUS COOTBCTCTBCHHO K aAMIUIMTYIC HAMOOIb-

1ero pabouero HATPSKEHUS WIM K aMIUTUTYAC HauOGOIbIIEro pabouero HanpsKeHUs, ACICHHON Ha V3 .

b.3 3HadycHMS HONYCTMMBIX HNOBBIIMICHUN HAIPSKCHUSA MeXAy da3aMu, yKa3aHHbIC B Ta0auue b.1, oTHoCcSaTCS
TOJIBKO K Tpex(a3HbIM CHJIOBBLIM TpaHCPHOpMATOpPaM, IIYHTUPVIOLIMM PECAKTOPaM U SJICKTPOMATrHUTHBIM TPaHCHOpMAa-
TOPaM HAIIPSKCHUS, a4 TAKXKE K allllapaTaM B TPESXIIOIIOCHOM HMCIIOJHCHUM IIPU PACHOJOXCHUH TPEX MOJIIOCOB B OJHOM
O0ake wan Ha ogHOM pame. I[Ipm 3ToM mia anmapaTtoB 3HadeHusa 1,60; 1,70 u 1,80 oTHOCSITCS TONBKO K MeXnyda3HO
BHECIIHEH M30JILMM anmnaparoB kiaccoB HanpskeHusd 110, 150 n 220 xB.

Tadoaumuma b.1 — JlonycTuMBIC B VCIOBHUSX DKCIIVATALLMM KPATKOBPCMCHHBIC MOBBILICHWSA HAIPSKCHU A
yacToToM S0 I'l mng 3aeKTpoo0opyaoBaHu KiaaccoB HanpsaxeHud ot 110 po 330 kB Bkimou.

,I[OHyCTHM()e IMOBBILLCHUE HAIPSIXKEHUA, OTHOCUTEJIBHOE 3HAYECHUE, HE oonee, Ipn
IIUTENBHOCTH {

Bug 31eKTpoo0opyaoBaHUS
20 mun" 20 ¢? 1 ¢ 0,1

G-O §-3 G-0 }-3 G-0 }-3 G-¢ §-3

CwioBble TpaHCHOPMATOPDI 1,10 1,25 1,50 1,90 1,58 2.00
(aBTOTpaHC(HOPMATOPLI)

[ yaTHpyiommue peakTopbl U
SMCKTPOMArHUTHBIC TPAaHC- 1,15 1,35 1,50 2,00 1,38 2,10
dopMaTOpPbl HAIPAXKCHUS

ATinaparsl, EMKOCTHBIE
TPAHCPHOPMATOPBI HAIIPSIKE-
HUS, TpaHCHOPMATOPLI TOKA, 1,15 1,60 1,70 2,20 1,80 2,40
KOHACHCATOPHI CBA3M, WINH-
HBIC OIOPbI

D Konuuectso MoBbILIEHUI HANPSXKCHUS JUINTCAbHOCTBIO 20 MMH HE JOKHO OBITH 00Jice ) B TCUYCHHE OTHOTO
roaa.

%) KOau4ecTBO MOBBIIECHUIA HANPsSKCHUS JJINTCIbHOCTBIO 200 ¢ HE JOMXKHO ObITh Oosiee 100 3a CpOK CIIyKObI
SACKTPOOOOPYIOBAHMS, VKA3AHHBIM B CTAHIAPTAX HA OTACIbHBIE BUABI SJICKTPOOOOPYIOBAHMS, WU 32 23 JET, €CIIN
CPOK CJIVXKOBI He yKa3aH. Ilpy 3TOM KOJIMUYECTBO MOBLIIICHUN HAIPAXKCHUSA HE OJO/DKHO OBLIThL 00sice 15 B TEUcHUE
OIHOIO rojga M 00J1ee IBYX B TCUCHHUE CYTOK.

* YKazaHHbIC 3HAYCHUS HE PacIIpOCTPAHSIOTCS Ha SJACKTPOOOOPYIOBAHUEC C YPOBHECM M3OISLIUU 4.
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Tadonanmuma b.2 — JlonmycTUMBIC B YCIOBUSIX DKCIUTYAaTALlMM KPATKOBPEMCHHBIC MMOBBIIICHUS HAIIPSAXCHUS YaCTOTOU
SO ' mng s5exkTpoodopymoBaHus KiaaccoB HanpsikeHusa S00 u 750 kB

JIOIIyCTUMOE TOBHILIEHNE HAMPSKEHUA™, OTHOCUTENBbHOE 3HAYEHNE, He OoJiee, TP

Kace IJIUTEABHOCTH [ U KOJMUECTBE MOBHILLICHUN B OO M
HATPA= | By anekTpooGopymoBanus
H{BI?BHH’ =384 3y ly 20 MuH | S5MuH | | MuH 20 ¢ 1 ¢ 0,1c
n < 200 <125 <75 <50 <7 <5 <4 — —
CwioBsle  TpaHchopma-| 1,025 1,05 1,075 1,10 1,15 1,20 1,25 1,90 2,00
TOPDI 1,025 1,05 1,075 1,10 1,15 1,20 1,25 1,50 1,58
[ yHTHpYVIOIONEC pEaK-
TOPBL M SJCRIDOMATHMT™ 4 925 | 1,05 | 1,075 | 1,15 | 1,15 | 1,20 | 1,35 | 2,00 | 2,08
500 HbIC  TPAHCHOPMATOPHI

HaIpsKCHUS

Amnmnapartbl, €MKOCTHBIC
TpaHCPOPMATOPHI HATIPS-
XeHusl, TpaHchopMmaTtopbl| 1,025 1,05 1,075 1,15 1,15 1,20 1,60 2,20 2,40
TOKA, KOHJCHCATOPDI
CBSI3M, ILIMHHBIC OIIOPHI

Cunosbic  TpaHcdopma-| 1,025 | 1,05 | 1,075 | 1,10 | 1,15 | 1,20 | 125 | 1,67 | 1,76
TOPBI 1025 | 105 | 1,075 | 1,10 | 1.15 | 1.20 | 1.25 | 1.50 | 1.38

750 [HyHTUpYIOIIMNE pEaK-
TOPbI, aIlllaparTbl, TPAHC-
opMmaTopbl HampskeHust| 1,025 1,05 1,075 1,10 1,15 1,20 1,30 1,38 1,98
M TOKa, KOHICHCATOPHI
CBSI3M, ILIMHHBIC OIIOPHI

* B yucauTene ykasaHbl 3HAYCHUS IONMYCTUMOTO MOBBIMICHUS HANPSXCHUS OTHOCHUTCIBHO 3¢MJIU, B 3HAMC-
HaTeae — MeXAy (pa3amu.

b.4 Jlng cuinoBbIX TPAaHCHOPMATOPOB NPH JINTSJIBHOCTU BO3ICUCTBUS HANIPSXKCHUA 20 C ¥ BBILIC, HE3AaBUCHMO
OT NpUBCICHHLIX B TaOnuuax b.1 m b.2 3HaueHUM, NOBBLIILICHHBLIC HAIIPSKCHUSA HE JOLKHbBI MMEThb KPATHOCTDL ITO
OTHOILIICHUIK) K HOMWHAJbHOMY HAIPsSXKCHUIO OTBCTBIACHHUS OOMOTKHM TpaHchoOpMaTopa O0Jee VKA3aHHOM B
['OCT 11677, paznen 9.

b.S g BRIKMIOUATENACH, HE3aBUCUMO OT IHIPUBCIACHHBLIX B TaOamuax b.1 m b.2 3HaueHM, MHOBLIIICHHBIC
HAMIPSIKCHUS JODKHBI ObITh OTPAHUYCHBI IIPCACIaMU, IIPHU KOTOPbIX COOCTBCHHOE BOCCTAHAB/IMBAIOIICECS HAIIPSAXKCHUC
Ha KOHTAaKTaxX BLIKJTIOUATEAs He IpeBblmiacT 3HaueHM, ykaszaHHbIX B [OCT 687 u 'OCT 12450.

b.6 Ilpu WIMTEIbHOCTY MOBBILICHUS HAITPSDKSHU £, IPOMEXKYTOYHON MEXKIY ABYMS 3HAUCHHUSIMHU JUTUTCIbHOCTH,
IIPUBCACHHBIMU B Ta0Oamuax b.1 u b.2, 1onyCcTUMOE MOBBILICHUE HANPSKCHUS JOKHO ObITh PABHO YKAa3aHHOMY IS
OOABIIECTO U3 3TUX 3HAYCHUM IJTUTCABHOCTHU,

IIpu 0,1 ¢ < < 0,5 ¢ monyckaeTcd NoBbIICHUE HanpsikeHus, paBHoe Uy + 0,3 (Up 1c — Uye), tae Uy m U 1c —
TOIIYCTUMBIC ITOBBILICHUS HANPSKCHUS IIPU JUINTCIbHOCTAX £, paBHBIX COOTBETCTBEHHO 1 M 0,1 C.

b.7 IlpoMeXyTOK BpeMCHM MCXKAY ABYMS HMOBBILICHUSAMM HaOpPsKCHUS JINTCAbHOCTBIO 20 ¢: 1; 5 m 20 MuH
OOJDKEH ObITh HE MeHee 1 4, WIMTEAbHOCTBIO 1, 3 M 8 4 — He MeHee 12 4. ECam mOBBILMICHHE HANPSXKCHUS
IJINTENBHOCTHIO 200 MMH MMEJIO MECTO ABa pa3a (C YaCOBbIM MHTECPBAJIOM), TO B TECUSHUE OMVMKAMIINX 24 4 IMOBBILICHUE
HaNPsXKEHU B TPETUH pa3 JOIIYCKACTCA JMIIDb B CAYYae, €CJIN 3TO TPECOYETC BBUAY aBAPUMHOM CUTYALIMM, HO HE PAHEE
yeM yepes 4 4.

b.8 KoOamyecTBO JONMYCKAECMBIX B TCUCHUE IOAa IMOBBIIICHUN HANPSXKCHUA yKa3aHO B Ta0muax b.1 m b.2 (a4
mmTeabHOCTEN (0,1 1 1 ¢ KOMYESCTBO MOBBILICHUM HANIPSDKCHUS HE PEIIaMCHTUPOBAHO).

b.9 3HauycHUs, IPOTOKUTCABHOCTD Y KOJANYCCTBO MOBBIIICHUY HATPSXKCHUS JJINTCIbHOCTBLIO 2() MUH U O0Jce
MTOJICKAT 0043aTCJIbHON PErMCTPALMM OIICPATUBHBIM IIEPCOHAIOM MJIM aBTOMATHUYCCKMU.
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IHHPUTTOXEHUE B
(o6a3amenvroe)

OIEHKA PE3SVYJIBTATOB UCIIBITAHUA J/IUTEJIBbHBIM IIEPEMEHHBIM HAIIPAKEHHWUEM

B.1 Cunossie TpanchopMaTopsl

B.1.1 Ha cmnoBbix TpaHchopMaTOpax, DOAJICKAIIUX UCIBITAHUIO JUIMTCIbHBIM HAIIPSXKCHUCM, IIPHU UX UCIbITA-
HUM OJHOMMHYTHBIM HAIIPSKCHUCM, ITPOBOAMMOM IO TOM XK€ CXCME, YTO M MCHBITAHUC JJINTCIAbHBIM HAIPSDKCHUCM,
OOJIKHA WU3MEPATHLCH MHTCHCUBHOCTbD YACTUYHBIX Pa3paaoB. DTH U3MEPEHUS TOJDKHBI IPOBOIUTHCH IIPU ITOABEME
VCIBITATCIIbHOTO HANIPSKCHUS 1O 3HAUYCHUS HOPMUPOBAHHOTO OJHOMUHYTHOIO M IIPU €r0 CHUXKCHUM. HanpskeHue,
IIPY KOTOPOM M3MEPSICTCSI MHTCHCHUBHOCTb YACTUYHbBIX Pa3psagoB, JOKHO ObITb PABHO HOPMUPOBAHHOMY 3HAUYCHUIO
VICIIBbITATCIbHOTO INTCABHOTO HANIPSKCHU .

Ecnym MHTCHCHBHOCTD YACTUYHBIX Pa3psaoB, U3MCPCHHASA IPHM CHUXCHHUHM HCHBITATCIBHOTO OJHOMWHYTHOTO
HANPSKCHUS, TIPEBILIAST HOPMUPOBaHHYI0, paBHYIo 3- 1010 Kir* | u npeswimaeT 6omee ueM B TpH pa3a MHTEHCHBHOCTD,
N3MCPCHHVIO MPHU MOABEME HCHOBITATCIbHOIO HANPSKCHHSA, TO IEped HCIObITAHHUEM UINTCAbHBIM HaAIIPSKCHUCM
PEKOMEHIYETCS IMTPOBECTH OJHO WJIN HECKOJIbKO CIACAVIOUINX TEXHOJIOTHYECCKUX MEPOITPUSITHM:

- IIepEe3aJIMBKa MacCJa;

- OTCTOM Macia;

- HarpeB TpaHchopMaropa;

- TOBTOPHAas1 TCPMOBAKYYMHasA 00padOTKa.

B.1.2 Ecam B Hauvame OpwIOKCHUS JINTCIbHOIO HANPSKCHUI WU3MECPEHHAd HWHTCHCHUBHOCTL YaCTUYHBIX
PA3pPAIdOB IIPEBLICUT HOPMHPOBAHHVYIO M €CTb IPCIIIOIOXCHHE, YTO HA PE3VJIbTAaThl M3MEPCHUM OKA3aJIM BIAUSHHUEC
TTOMEXH, TO TPAaHCHOPMATOP TOJKCH ObITh OTK/IIOUCH Y JOJIKHBI ObITh IPUHSATHI MEPbI IO CHIDKCHUIO YPOBHS ITOMEX,
IIOCAC 4Yero HEeOOXOAVMMO MNPOBCCTH MCIbITAHME HOPMUPOBAHHBIM JIMTEJIbHBIM HampsKeHMeM. Ecam mpu 3ToM
MHTCHCHUBHOCTD YACTUYHBIX PA3PSII0B HE IIPEBLICUT HOPMUPOBAHHYIO, TO TPAHCHOPMATOP IMPU3HACTCS BbIACPKABIINM
VICIIbITAHNC.

Il puMmMevyanue — IlomMexu MOryr ObITb OOHAPYVXKCHBLI HAa OCHOBAHMHM aHAIMN3a (POPMBI HANPSIKCHUA IIO
HCCUHXPOHHOCTH IIOMEX ¢ HMCIBITATCJIbHBIM HAIpsKeHUEM. HeoO0XoaumMo mpOBEpPHTb, HE CBA3aHO JIM IMOBBILICHUE
U3MEPECHHON MHTCHCUBHOCTH YACTUYHBIX Pa3psnoB C BIUSHUEM HCTOYHMKA IMHUTAHUS (B 5TOM CIy4ae HEOOXOIUMO
TTOJKTIOUNUTD MEXKIY BbIBOIAMHU MCITBITHIBAEMOTIO TPAaHC(PHOPMaATOPa U UCTOYHUKOM ITUTAHUS CHJIOBON (PIJILTP HUXKHHUX
JacTOT) MM PaspsaIoB HA HAXOOAILIMXCA IOA BbICOKHMM HAIIPSKCHHUEM SJACMCHTAX HCHBITATCIBHOM YCTAHOBKHM HJIM
OCTPBIX KPOMKAX 3a3CMJICHHBIX YACTCH.

B.1.3 Ecam n3aMmepeHHasd MHTCHCUBHOCTD YACTUYHDBIX Pa3psaa0B NPCBbICUT HOPMUPOBAHHYIO, HO OVICT HE BBILLIC
3. 10— K1, To oLileHKa pe3y/IbTATOB MCIBITAHMI HOKHA ObITh MMPOM3BEACHA B COOTBETCTBIY ¢ B.1.4—B.1.9.

B.1.4 PexoMeHOyeTCd HAa OCHOBE CIICHIUAIbHBIX U3MEPCHHNH OIIPEICANTD MECTO (IIPOBECTH JIOKALIMIO) UCTOYHMKA
YACTUYHBIX Pa3PII0B.

JloKaio MCTOYHMKA YACTUYHBIX Pas3psgoB PEKOMEHIOYETCA MPOBOANTD SACKTPUUYCCKUMU (METOAOM I'PALyHPO-
BOYHOM MAaTPHUIIbl, U3BMCHCHNEM CXEMBbI UCTIBITAHNA) U aKYCTUYCCKUM (€CAN YYBCTBUTECIbHOCTD METOAA JOCTATOUYHA I
IIPOBEOCHWS JIOKALMM) METOIAMMU.

B.1.5 Ecam B pe3yiabrare JOKalMM MECTO MCTOYHMKA YACTUYHBIX Pa3pdioB OVACT YCTAHOBACHO, TO MCTOYHUK
YACTUYHBIX Pa3psaaoB JOLKEH OBITh YCTPAHEH, U €0 OTCYTCTBUE TOJKHO OBITH IOATBEPXKACHO WCITBITAHUEM HOPMU-
POBAaHHBIM JUIMTCIBHBIM HAIpsKCHUEM. ECaIM py 3TOM MHTCHCHUBHOCTD YACTUYHBIX Pa3spsigoB HC IMPCBLICUT HOPMU-
POBAHHOTO 3HAYCHHUS, TO TPAHCHOPMATOP CUMTACTC BbIACPXKABIINM MCIBITAHME.

B.1.6 Ecnu B pe3yaprare JOKAIMM YCTAHOBICHO, YTO MCTOYHMK YaCTUYHBIX Pa3psaaoB HAXOOMTCI B MECTE, HE
IIPEOCTABIAIONIEM OITACHOCTH I M3OJISILMH TpaHCHOpMATOpaA (HAaIIpUMEDP, B MECTE YCTAHOBKY BBOJOB OOMOTOK HH),
TO PEKOMECHAYETCI TMPHUHATH MEPbl MO YCTPAHCHUIO MCTOYHMKA YACTUUYHBIX Pa3pdaoB (HAIIpUMEP, 3aMEHa BBOIOB,
MIEPCKTIOYAIOIIETO YCTPOMCTBA U AP.), ITOCAE YET0 JO/DKHO ObITh MPOBSICHO UCITBITAHNE HOPMHUPOBAHHBIM JJINTC/IbHBIM
HanpsikeHueM. Eciay npy 5TOM MHTCHCHBHOCTD YACTUYHDBIX Pa3spsgoB HE IMPECBLICUT HOPMHPOBAHHOIO 3HAYCHUS, TO
TPAHCHOPMATOP CUMTACTCH BBIACPXKABIINM HMCIBITAHUC.

B.1.7 Ecam MHTEHCUMBHOCTDb YAaCTHUYHBIX Pa3pgaaoB IIPCBLICUT HOPMHUPOBAHHOC 3HAYCHHC, HO OyIeT HE OoJice

* YKa3zaHHOC 3HAQUCHHMC OTHOCHUTCH K MAaKCHUMAaJIbHOMY 3HAUCHMIO KAaXVILIECTOCd 3apsiga 4YaCTUYHBIX pPa3psaaoB
cornacao 1 OCT 21023.
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3 . 10— Ku1, To TpaHchopMaTop JOMKEH ObITh JOTIOTHUTEILHO UCITBITAH HOPMUPOBAHHBIM UTUTCTLHBIM HATIPSIKEHUEM
B TCUCHHME HEC MCHEE 2 4. ECin mpy 5TOM MHTCHCUBHOCTD YaCTUYHbBIX Pa3psaaoB HE OVICT YBECINYNBATLCS 11O CPABHCHUIO
CO 3HAUCHUSAMM, MOJYYCHHBLIMU IIPpM INPCALIAVIICM HMCIOBITAHUY, TO TPAHCHOPMATOP CUYUTACTCS BbIACPKABIINM
VCIBbITAHNC.

ECAM MHTEHCUBHOCTD YAaCTUYHBIX pPa3psgoB IIPEBLICUT 3HAYCHUS, IIOJAYYCHHBIC IIPH IIPCIbIAVIIEM MCIIbI-
TaHUU, HO GyieT He OGomee 10~° Ki, TO HOKHA ObITh MPOBEICHA MPOLECIYPA MEPONPUSTHII M M3MECPSHUM IO
B.1.8—B.1.9.

B.1.8 Ecau B pe3yiabraTte JOKALMM MECTO MCTOYHMKA YACTUYHBIX Pa3spsIgoB HEC VCTAHOBJICHO, HO €CTb IIPEIIO-
JIOXCHUE, YTO MPOBCACHUC TCXHOJOTNMYCCKUX MEPONPUSITUN MOXET CHU3UTh MHTCHCUBHOCTD YaCTUYHBIX Pa3psigoB, TO
OOJIKHBI ObITh IPOBCACHBI OJHO WM HECKOJIbKO TCXHOJOTMYCCKUX MEPONPUATHH, yKa3aHHbIX B B.1.1.

JlonycKaeTcs: 1mociae NpoOBSACHNS OJHOTO WJIM HECKOJbKUX TEXHOJOTHYCCKUX MEPOIPUITHN U3MEPSITh MHTCH-
CUBHOCTb YAaCTUMHBIX Pa3pgooB IIPH HOPMHUPOBAHHOM UIUTCIAbHOM HANPSIKCHUM B TCUCHHUC BPCMCHH, MCHBIICM
HOPMUPOBAHHOTO. EC/IM MHTCHCHBHOCTD YAaCTUYHBIX Pa3psgoB IIPU 3TOM HE IIPEBLICUT HOPMUPOBAHHOTO 3HAYCHUA,
TO JOJDKHO ObITHh MIPOIOLKCHO NCHBITAHME TPAaHCHOPMATOPA JUINTCIbHBIM HANIPSKCHUCM B TCUCHNC HOPMUPOBAHHOTO
BPCMCHHU.

B.1.9 Ecam HeT OCHOBAaHMM I MPOBCIACHUSA TCXHOJOTUYCCKUX MEPOIIPUITHH JTHO0O OHU OKAa3aJINCh HEAIPPEK-
TUBHBIMU (HE TIPUBEAN K CHMXCHUIO VMHTCHCHUBHOCTHM YACTHYHBLIX Pa3paaoB OO0 HOPMUPOBAHHOIO 3HAYCHUS), TO
TPAaHCHOPMATOP JTOLKCH ObITh JOIIOJHUTCIbHO HUCIBITAH HOPMUPOBAHHBIM JJINTC/IbHBIM HANPSIKCHUEM B TCUCHHE HE
McHee 2 4. Eciam mpu 3TOM MHTCHCUBHOCTL YACTUYHBIX Pa3psaaoB HE OyICT YBEJIMUYMBATLCHA IO CPABHCHHUIO CO
3HAUYCHUSIMHY, IOJYYCHHBIMM IIPU HOPCALIAVIICM HCOBITAHWM, TO TPaHCHOPMATOP CUUTACTCS  BbIACPKABIIVM
VICIIbITAHNC.

B.1.10 Ec¢am MHTEHCHMBHOCTDb YaCTUYHBIX Pa3psaa0B IIPHU UCIIBITAHUM 11O B.1.9 nmpeBbICUT 3HAYCHMS, TOJIYICHHDBIC
MPY TIPEABIIYIICM WCIIBITAHUM, HO He 6yaeT 6omee 102 Ko, To momkHa OGBITh TTOBTOPEHA MPOLCAYPA U3MEPEHUI U
ncnbiTanuii no B.1.4—B.1.9.

B.1.11 Ecam mpu BceX MCIBITAHUAX WHTEHCUBHOCTh YACTHUHBIX pa3psimoB mpeBbicuT 1078 Kit, TO MCTOYHMK
YACTUYHBIX Pa3psagoB AOIKECH ObITb YCTPAHEH, YTO JO/DKHO OBITh IOATBEPXKICHO MOCIACAVIOIIMM MCIBITAHUEM
HOPMUPOBAHHDBIM JUIUTEAbHBIM HATIPSIKECHUECM.

B.1.12 Ecam MHTEHCMBHOCTb YaCTUYHBIX Pa3psaooB BO BpPeMS HCIBITAHWS HOPMHPOBAHHLIM UINTCIbHBIM
HATPSXKECHUEM TIPEBLICHT HOPMHPOBAaHHYIO, HO GymeT He Bbime 10—° Kir, a 3aTeM CHOBAa CHM3WTCS OO 3HAYCHUS, HE
IIPEBBILIAIOIICTO HOPMUPOBAHHOE, TO UCIIBITAHUE JOLKHO OBITH IPOOO/IKECHO 0€3 IIepephIBa 10 TEX ITOP, ITOKA 3HAUYCHHUE
MHTCHCHUBHOCTHU YaCTUYHDBIX PA3psg0B, HC MPEBLILIAIOIICEC HOPMUPOBAHHOEC, HE OYICT MOJYYCHO B TCUCHUEC HOPMUPO-
BAHHOTO BPEMEHH BBIACPKKMU.

B.1.13 Ilpu oueHKE pe3yabTaTOB UCHBITAHUS CAYYAMHDBIC HEPETVIAPHBIC BbIOPOCH! B IIOKA3aHUAX ITPUOOPOB, HO
He Bbire 108 Ki1, He MOJDKHBI YIMTHIBATECS. B ClTyyae MpeBbIIIeHNS YKA3aHHON MHTCHCHBHOCTH, MCITBITAHNE JOJDKHO
OBITh ITPOJOJIKEHO B TEUCHHE HOPMUPOBAHHOTO BPEMEHU ¢ MOMEHTA TTOABJICHUA BbIOPOCA.

B.2 IIlynaTHpylomue peaxTopbl

B.2.1 Ecnm B Havane NpwioOXCHYS JJIMTCIbHOTO HANPSKCHUS U3MEPCHHAA MHTCHCUBHOCTD YACTUYHBIX Pa3ps-
OB MPEBbICUT HOPMUPOBaHHYIO, paBHYIO 3-10710 K, u ecth nmpeanonoxeHue, 9To Ha pe3yIbTaThl H3MEPCHMI OKa3aIH
BANSHUEC IIOMEXH, TO PCAKTOP JO/IKEH ObITh OTKIIOUCH M JOIXKHDBI ObITh IPUHSITLI MEPBI IO CHIDKCHHUIO VPOBHS ITOMEX,
MMOCAC 4YEero HEOOXOAMMO MNPOBCCTH MCIBITAHMEC HOPMHPOBAHHBIM JIMTCJAbHBIM HampsokeHMeM. Ecam mpu 3TOM
MHTCHCHUBHOCTD YACTUYHDBIX Pa3psaI0B HE IIPEBbICUT HOPMHUPOBAHHOIO 3HAYCHUS, TO PCAKTOP CUNTACTCH BbIACPKABIINM
VICIIbITAHNC.

[IpuMeudaHnue — lloMmexy MOryT OBITL OOHAPYXCHBI HAa OCHOBAHMM aHaIM3a (POPMBI HAINPSIKCHUS I10
HCCUHXPOHHOCTH IIOMEX C HCIIBITATCIbHBIM HamnpspKeHUEM. HeoOXOmMMO HpOBEPHTb, HE CBSI3aHO JM IOBBILICHUC
M3MEPECHHOM MHTCHCUBHOCTY YAaCTHUUYHBIX Pa3psgoB € paspdiaMM Ha HaAXOOAILIMXCS I1OJ BBICOKMM HANPSIKCHHECM
3JICMCHTAX UCHBITATCIBHON YCTAHOBKHY (YACTH KOHIACHCATOPHOM 0aTapey, OIIMHOBKA) YIN OCTPBIX KPOMKAX 3a3¢MJICH-
HBIX YACTCH.

[Ipy >TOM, eciyM ypoBeHb TOMeX TpeBbimaeT 5 - 102 Ki w1 moMexu OGYCIOBICHBI MO0 pa3psgaMyl Ha
3JICMCHTAX CXCMbl, HaXOOAIIWXCS OO ITOJHBIM MWCIBITATCIbHBIM HANPSKCHUEM, M HAOMIOOAIOTCA TOJLKO IIPH
TTOJTOXKHUTECIbHON ITOMSIPHOCTH, JUOO pa3spagaMy, BOZHMKAIOIIVMMY B CHJIOBOHM LICTIM KOHICHCATOPHOM Oarapeu cpaly
ITIOCJIE BKJIIOUEHUSI CXEMbI, M HAOJIOHAIOTCH TOJLBKO B OOJACTH CHHYCOWADLI, OJM3KOM K HYIIQ HAIIPSKCHUI, TO
paspelIacTcss MNPOAO/IKWUTL MCIHBITAHHEC 03 MX yueTa, IIPU YCAOBHUM, 4YTO TECXHMYCCKM HCBO3MOXHO VCTPAHUTH
VKA3aHHbIC TIOMEXM.

B.2.2 Ecam MHTEHCMBHOCTDb YaCTUYHDIX PA3PsA0OB IIPY UCIIBITAHUY HOPMUPOBAHHBIM JUTUTCIbHBIM HAIIPSIXKCH -
eM TPEBLICHT HOPMHPOBAHHOE 3HAaUYeHHMe, HO OymeT He Bbime 1077 K, To peKoMeHIyeTcs MPOBECTH AHAIN3
3aBUCMMOCTH MHTCHCHBHOCTY YaCTUYHBIX Pa3psa0B OT 3HAYCHUS BO3ICHCTBYIOIICTO HANIPSIKCHUA. ECM 1Ipy 3TOM HE
OVICT BBISBICHA 3aBUCUMOCTD OT HANIPSKCHUA, TO PCAKTOP JOLKCH ObITh MOABESPIHYT JOMOJIHUTEIBHOMY HUCIIBITAHUIO
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IUTUTCAbHBIM HANPSKCHUEM B TeueHMe 1 4. Ecay nmpy 3 TOM MHTEHCUBHOCTDL YAaCTUYHBIX Pa3psiioB HE VBESJINYUNTCS IO
CPABHCHUIO CO 3HAUCHUCM, IOJAYYCHHBIM IIPU IPCOBbLAVIICM HCIBITAHWHM, TO PEAKTOP CUMTAIOT BbIACPXKABIIVM
VICIIbITAHNC.

ECan MHTEHCUBHOCTL YACTHYHBIX Pa3psagoB IIPEBLICUT 3HAUYCHUE, MOJIYYCHHOES IIPY IIPCIbIAVIIEM MCIBITAHWH,
HO GymeT He 6onee 10— Kii, To momkHa OBITH MOBTOPEHA TPOLEAYPa M3MEPEHUI U MCTIBITaHmi 110 B.2.2.

B.2.3 Ecaym MHTEHCUMBHOCTb YaCTUYHBIX Pa3psad0B 3aBUCHUT OT 3HAUCHUS BO3ICHMCTBYIOLICTO HAIIPSKCHUS JINOO
eCJIM OHA TIPY TOTIOTHUTEIbHOM WCIIBITAHUY UTUTSILHBIM HATIPSEKeHUEeM TIpeBbIcHT 107 KJ1, TO OLIEHKA Pe3yIbTaTOR
VCIIBITAHUM TOKHA OBITH MPOM3BEICHA B COOTBETCTBUHU ¢ B.2.4—B.2.6.

B.2.4 Ecay MHTEHCHMBHOCTD YaCTUYHBIX pa3psaoB npeBbicuT 10— Ko, Ho 6yaer He Boime 10—° K1, 1 ecim ecTh
MIPCAIONOXKCHNEC, YTO MNPOBCACHUC TCXHOJOTMUYCCKUX MEPOIPUATHM MOXET CHU3UTh MHTCHCUBHOCTb YaCTUYHBIX
Pa3psaoOB, TO JOJXKHBI ObITh ITPOBCACHBI OJHO WIM HECKOJIBKO CIACOYIOIINX TEXHOJOTHUYCCKUX MEPONPUATHI:

- IIepe3aJIMBKa MAacCJa;

- OTCTOM Macia;

- HArpeB PEaKToOpa;

- 3aM€HAa UCHOBITATCAbHOIO BBOJA BLICOKOTO HANIPSIKCHUS,

- IIOBTOPHAasi TCPMOBAaKyyMHasd 00padoOTKa.

[1ocne mpoBEOICHN TEXHOJMOTMYSCCKUX MEPOIIPUIATHN PEaKTOP JOIKEH OBbITh MCIIBITAH HOPMHPOBAHHBIM IJIN -
TCJIbHBIM HamnpsKeHHeM. Eciam naMepeHHasds MHTCHCUBHOCTD YACTUYHBIX Pa3paaoB IIPU 3TOM HE NPEBLICUT HOPMUPO-
BAaHHOC 3HAUYCHME, TO PCAKTOP CUUTACTCS BBIACPKABIINM HCIBITAHUC.

B.2.5 Ecnm  HET OCHOBAaHMM 19 IIPOBCICHUSA TEXHOJOIMUYECKHX MEPOIPUATHM, JINOO OHM OKa3aAJIUCH
HEOM@EKTUBHBIMM  (HE TPUBECJIM K CHMKCHUIO MHTCHCHBHOCTM YACTHYHBLIX Pa3psgoB A0 HOPMHUPOBAHHOTO
3HAYCHUSI), TO PEKOMCHIYCTCAd MCIBITATb PEAKTOP HOPMHPOBAHHBIM INTCIbHBIM HAIIPSKCHUEM B TCUCHME
6—12 4. [Ipu >TOM peKOMEHIVEeTCI MPOBECTH XpoMartorpadmuiuecKuil aHaJIN3 pPacTBOPEHHBIX Ta30B IO U IIOCIE
MCObITaHUA. ECM @IpM 3TOM  MCOBITAHMM WHTCHCHUBHOCTh YaCTUYHBIX Pa3psigoB HE VBCJIMYUTCS 1O CPaBHC-
HUK) CO 3HAYCHUIMM, NOJYYCHHBIMHM IIPH IHIPESABIAYIIEM MHCIBITAHUM, TO PEAKTOP CUYMUTACTCH BbIACPKABIIVM
VICTILITAHME.

B.2.6 Ecnaym MHTEHCMBHOCTDH YaCTUYHBIX Pa3psooB IPU UCIIBITAHUY 1O B.2.5 mpeBBICUT 3HAUCHUE, MTOIYICHHOE
IpU IPCIAbIAYIICM HCHOBbITAHUM, TO HMCTOYHMK YAaCTUYHBIX Pa3psgoB AO/DKCH OBITh VCTPAHCH, YTO OOJDKHO OBITH
MOATBEPKACHO MNOCACAVIOIINM UCIIBITAHUECM HOPMHUPOBAHHBIM UINTCAbBHBIM HAIPSIKCHUCM.

B.2.7 Eciu mpuW BCEeX MCIBITAHUSIX WHTEHCHBHOCTb YACTHMUHBIX pa3psmoB mpesbicuT 10—° Kir, TO MCTOYHWK
YACTUYHBIX Pa3pagOB JOLKEH OBITh YCTPAHCH, 4YTO JOLKHO OBITh ITOATBEPXKICHO ITOCACAVIOIIMM HCIIbITAHUECM
HOPMUPOBAHHDBIM JUIUTEAbHBIM HATIPSIKECHUECM.

B.2.8 Ecaym MHTCHCUMBHOCTD YACTUYHBIX Pa3psigoB BO BPEeMs NPOBCACHHUS MCIIBITAHWSA HOPMWUPOBAHHBIM LTV -
TEILHBIM HATIPSKCHUEM TIPEBBICHT HOPMHMPOBAHHYIO, HO OymeT He Bbime 5-10—° Ko, a 3aTeM CHOBa CHHM3WTCS 1O
3HAUYCHM, HE IIPEBIIAIOIICTO HOPMUPOBAHHOE, TO UCIIBITAHME JOJDKHO ObITh IMPOOOIKECHO 0€3 IIepephIBa 10 TEX MOP,
IMOKa 3HAYCHHEC HMHTCHCUBHOCTH YACTUYHBIX Pa3spsaaoB, HE IIPEBBLILIAIOLICC HOPMHUPOBAHHOC, HEC OVICT MOJIYYCHO B
TCUCHNE HOPMHUPOBAHHOI'O BPEMEHM BbIACPXKKMU.

B.2.9 Ilpu oneHKe pe3yabTaTOB UCIIBITAHUSA CIVIAMHBIC HEPETVISPHBIC BHIOPOCHI B IIOKA3aHUIX IIPHUOOPOB, HO
He Bbire 108 KiT, He HOKHbI YUUTBIBATLCS. B C/Tydae MPEBBIICHNS YKAa3aHHOM WHTEHCHBHOCTH MCITBITAHUS JOJIKHBI
ObITh ITPOJOJIKEHDbI B TCUCHNEC HOPMHUPOBAHHOIO BPEMEHHN ¢ MOMEHTA MOSBJICHUS BBIOPOCA.

HPUHITOXFHUE I
(cnpaesouroe)

TABJIUIIBI UCHIBITATEJIBHBIX HAITPSI2KEHUU DJIEKTPOOBOPYTOBAHUA

J1151 ypoOCTBa MOJIb30BaHMS (IIPH CIIPABKAX ) MCIBLITATSIIbHBIC HAIPSKCHUS SJICKTPOOOOPYIOBAHHUS C HOPMAJIbHOM
U3OJSALMECH CBCACHBI HMKC B TAOJUIIBI IO BUAAM SJICKTPOOOOPYIOBAHNA.

[Ipy OAB30BaHMM TAOMAMLAMH JAHHOTO MPMJIOXCHUS HCOOXOAMMO YUYMTBIBATL YKA3aHUS B TCKCTC CTaHIapTa,
OTHOCSAIINECCH K SACKTPOOOOPYIOBAHNIO COOTBCTCTBYIOLICTO BUIA.

MeTtonnueckne ykKa3aHus IO pas3spadOTKE YPOBHCH MCIIBITATSJbHBIX HAIIPSIXKCHUM SJICKTPOOOOPYIOBAHUSA KaX-
IOTO BUAA AaHbI B |1].
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Taonumuma 1.1 — HopMupoBaHHBIC MCHBITATCIbHBIE HANIPSKCHU S CUJIOBBIX TPAaHCHOPMATOPOB ¢ HOPMAJILHOMN
N30JILIUCH KJIacCOB HapsiXkeHud oT 3 1o 220 kB

HanpskeHus B KMJIOBOJBTAX

UcrbITaTeNbHOEe HATIPSDKEHNE BHYTPEHHEH M BHELTHEH W30MSILINH
JJIUTCIb-
KPATKOBPEMEHHOE TIepEMEHHOE HOE TIepe-
IPO3OBBIX UMITYIBCOB MeHHOE
OIHOMUHYTHOE IpY TUIABHOM TOIbEME
TpEX, COE- BHEILHEN HU30ALUA BHYTPCHHEN
KAKIOTO IVHEHHDBIX O (BO3AYLLIHBIX 30510 N
JVMHENHOTO BMECTE 3aKMMa yIp - [POMEXKYTKOB) B CYXOM
3aXKMMa JUHEWHBIX | HeUTpanau3) COCTOSIHUU
I (ITOOYEPETHO) 34XKH-
= - MoB' > - _ - ~ _ =
5 | 2 S22z | = | E2 |2z | 5| § :
X = S B o 2T = = 3 | 38 = = 3
= - % O T o % T o X
) & S S 3|5 g = S S | 5 = S 2
= ~ o Lol o & S o T o O A= o T o
< A = = o é C| & < O o é T < O & /M é
= T Z = S0 x| E S T 26 | E3 T SO
&3 o -~ QB —_ = QD —_ ’ >
v S | EE| BE| ZE | EE| gE Ega‘%i"sg 2 | £ %i"se = 22
= o = = = oS | B o =] 2 8 & > = o | 2 8 = = O &
3 |4 0 | 50 40 a0 | so 1 — 101 s | ] 26 _
7] 18 18
6 9 60 | 70 60 60 | 70 221 — L2 0 osa | | 34 _
7] 25 25
10 —2 75 | 90 75 75 | 90 221 _— 281 45| — | 45 _
] 35 35
15 4 95 | 115 95 o5 | 115 —2+1 — 331 60 | — | 60 _
7] 45 45
20 125 | 150 105 125 | 150 iU V170 | — 70 _
7] 53 55
U —2 1 150 | 175 _ 150 | 175 91 [ O0 b ey | | g0 _
] 65 65
27 ¢ 170 | 200 _ 170 | 200 65 | _ 01 90 | — 90 _
6 70 80
35 —° 190 | 220 140 190 | 220 W 1 _ 80 1 105 | — | 105 _
6 85 95
110 — 480 550 — 200 — 200 200 100 280 — 135 —
150 — 550 600 — 275 — 230 275 130 320 415 195 —
220} — 750 835 — 4()() — 325 395 200 465 600 280 220

D s Tpexda3HbIX TPaHCHOPMATOPOB.
2) JIIst COCAMHCHHBIX B 3B30y OOMOTOK € TIOJIHOM M30MSILMCH HEHTPAIH IIPH HEBBIBEICHHON HEHTpaIL.

3) J11 COCAMHECHHDBIX B 3BE34y OOMOTOK KJIACCOB HANPSIKCHUA OT 3 10 35 KB ¢ mMOMHOM M30/sIIME HEUTPAJIU IIpHU
BBIBCICHHOM HEHUTPaIN U AJI1 OOMOTOK KJIACCOB HANPsKEeHUA OT 110 no 220 KB ¢ HemomHOM n30a1uel HENTpaJin,
OOIIYCKAIILICH padOTy C €€ Pa33eMIICHUCM.

K J1719 OOMOTOK KJTaCCOB HAIIPAXKCHUA OT 3 10 35 KB ¢ momHOMN N30asImel HeUTpaiy Ipyu UCIIbITAHUY TPUJIOXKCHHbBIM
HAMIPSKCHUEM OOTHOBPECMEHHO ¢ M30JIM1IMEH JMHEHMHOIO 3aXUMa U 11 OOMOTOK KJIACCOB HanpsikeHud oT 110 1o
220 XB ¢ HenmoMHOM M30agauMe HeUTpaan, JOIMyCKawlIe padoTy ¢ €€ pa33eMIICHUEM.

%) Yenosust IMIPYUMCHCHUS YPOBHEH M3OJSLUM YKA3aHbI B TA0IULIC 2.
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Taonumuma 1.2 — HopMupOBaHHBIC HUCIBITATCIAbHBIC HAIIPAXKCHUS CWIOBBIX TPAaHCHOPMATOPOB ¢ HOPMAJIbHOM
N30JSIIMEH KJi1accoB HanmpskeHud oT 330 mo 750 kB

HanpsixkeHust B KWIOBOJIbTAX

HAcneITaTeIbHOE HAMNPSDKEHWE BHYTPEHHEN M BHEILIHEH HM30JSLNH
rPO30OBBIX UMITYJILCOB KOMMYTALTHOHHOTO UMITYJIbCA [EPEMEHHOE
BHEIHEU HU30JALIUHN
KAXKI0ro JUHEWHOTO BHYTPCHHEU (BO3IVIIIHBIX KPATKOBPEMEHHOE IJTATEJIb-
Kmacc YpoBeHb | 3akmMa (II00YepeTHO) M30JIILUHN [POMEKYTKOB) B OOJHOMHHYTHOE HOE
HAMPSCKE- | U30JI- CYXOM COCTOIHHUU
HIS uu>)
Me JIMHEUMHOTO
KaXXIoTO }K’Z.Ey K&)K,EOFO Me}K’[E.y JUHEMHOTO Me}K’IE.y 3aKMa
. JUHEW- |(IMHEHWHOIO| JHWHEU- JIMHE -
. . | THHEWUHOTO 343KMMA OOMOTKH
[MOJHBIA |CPE3aHHBIN HBIMU 3aXKMMAa HBEIMU HBEIMU
3aKMMA OTHOCH- BH
UMITYIBC | MMIIYJIbC 3aXMMAMHU | OTHOCH- (34KMMAMH 3aKMMaMU
(rmoouepen- TEJILHO OTHOCH -
PA3HBIX TE€JIBHO PA3HBIX PA3HBIX
HO) 1) 3 3eMJIH 1) TE€JIBHO
das 3¢MIHU das das N
330 a 950 1050 350 1273 350 1275 395 3235 293
1] 1050 1150 950 1425 950 1300 46() 75 293
500 a 1300 1400 1050 15735 1050 1575 370 300 425
1] 1550 1650 1230 1843 1230 1800 630 330 425
750 a 1800 1950 1425 2400 1425 2400 750 1100 635
1] 2100 2250 1550 2350 1550 2350 300 1250 635

D s Tpexdas3HbIX TpaHCHOPMATOPOB.
%) Yenosus IIPUMCHCHHMS YPOBHCH M30JSILIMMY VKa3aHbl B Ta0aule 4.

Taonwuwmoma 1.3 — HopMupoBaHHBIC MCIIBITATCILHBIC HANIPSDKCHUS SJICKTPOMATHUTHBIX TPAHCHOPMATOPOB
HaNIPSKCHUS ¢ HOPMaJIbHON HU30ISILICH

HamnpsixkeHrst B KMJIOBOJbTAX

U criBITaTeIbHOE HANIPSKEHUE BHYTPEHHEN U BHELIHEU HU30JIILUU
KOMMYTALIMOH-
I'PO3OBBIX UMITYJILCOB HOI'O MMEPEMEHHOE OTHOMUHYTHOE
MMITYIBCA
Kimacc | YpoBeHB
HAIIPSIKE- | M30JI- . TPEX,
HAG L[HHS) JJUHEHHOI'O 3aXXHUMa [COCIUHEHHDBIX ) ) Hom
OTHOCHUTEIBHO BMECTE, 3aXXKMMa HEUTPAIU B CYXOM B CYXOM COCTOSAHUH ——
3EMJIH JIMHEWHBIX COCTOSIHUH U
1
3A2KUMOB ) MOa D1OXKIEM
OTHOCHUTEIBHO
. | Cpe3aH- . . | cpe3aH- SCMIH OTHOCH- OTHOCH-
[TOJIHBIN 3§ [TOJIHBIN [TOJTHBIMN 3§ MEKITY
HbIU HbIN TEJABHO 3) TEJABHO
UMITYJIbC UMIYJALC | UMIIYJIBC (hazamu
MMITYJIbC MMIIYJIbC 3EMIIHU 3¢MIIN
a 10 10
3 4() S0 4() 4() 30 — 10
1] 24 24
a 20) 20
6 60 70 60 60 70 — 20
1] 32 32
a 28 28
10 75 90 75 75 90 — 28
1] 42 47
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IIpodoancenue mabauuvt 1.3

HcnbiTatreIbHOE HAIPSDKEHWE BHYTPEHHEN M BHEILIHEN M30JISLIUN

D 19 COCOIMHEHHEBIX B 3BE31y OOMOTOK C IMOJHOW M3OIALMEN HEUTPAIU MPYU HEBBIBCICHHOM HCUTPAIH.
2) g COCMMHEHHBIX B 3BE31Y OOMOTOK C ITOJTHOM M3OMALNEN HCUTPAIX IIPHU BBIBEICHHOM HECUTPAJIM.
3) Js1 Tpexda3HbIX TpaHCHOPMATOPOB HAIIPSIKCHUS KJIACCOB HANIPsKCHUA OT 3 10 33 KB ¢ HEnoOMHON M30ag1mnci
HCUTPAJIN.
¥ H g TpanchopMaTOpOB HANIPSIKCHU S KaTCrOpUM pasMelncHus 1.
?) Venosus IIPYMCHCHHYS YPOBHEH M30/SIIIMM YKAa3aHbI B Ta0auuax 2 u 4.

KOMMYTALIMOH-
IPO30BBIX UMITYJIBCOB HOTO MEPEMEHHOE OTHOMUHYTHOE
MMITYJIbCA
Knacc | YpoBeHb
HaIpsoKe-| M30JI8- TpEX,
HHWA TV JIMHEMHOTO 3a3KMMA [COSTMHEHHBIX
OTHOCHUTEJILHO BMeCTe, | 3axuMa Heitpann® | g cyxom B CyXOM COCTOSIHHM | HO§M4)
3CMJIHA HHHeﬁHI}IX COCTOSIHUU U AORD
3axuMoB Y MOI TOXIEM
OTHOCHTEJIBHO
3eMJTH
. | cpeszan- . . | cpesan- OTHOCH - OTHOCH-
MOMHBIH g MOTHBIIA MOJTHBII s MEXKITY
HBIHU HDBIH TCJIBHO 3) TCJIBHO
UMITYJIBC U— UMITYJIBC | UMITYJIBC HMITYIBC - (pazamMm -
38 38
15 ‘ 95 | 115 95 95 | 115 _ 38
7] 55 55
50 50
20 ¢ 125 150 105 125 150 _ 50
7] 65 65
24 ¢ 150 175 _ 150 175 _ 00 60
7] 75
27 ¢ 170 | 200 _ 170 | 200 _ 03 65
7] 8()
35 ¢ 190 | 220 140 190 | 220 _ 0 0
7] 95 95
110 — 480 550 — — — — 200 — 200
150 — 650 750 — — — — 275 — 275
220 — 950 1100 — — — — 395 — 395
1050 1175 850
330 u _ _ _ 460 _ _
7] 1175 1300 950
142 1 1
500 a 5 550 B B B (050 630 B B
7] 1675 1800 1230
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Tadoaumnma 1.4— UcoelTaTeabHble HANIPSKCHUA TPAaHCHOPMATOPOB TOKA ¢ HOPMAJIbHON MN30IILIMCH

HamnpsikeHust B KMJIOBOJIbTAX

AcnbITaTenbHOE HANPSKEHWE BHYTPEHHEN M BHELIHEW M30JSILUA

;) J11 MaciIssHbIX TPaHCHOPMATOPOB TOKA KAaTCTOpHH pasMellcHus 1.
) Venosus IPUMCHCHUS VPOBHCH M30/SILIIMM yKa3aHbl B Ta0IULax 2 u 4.

KOMMYTALIMOH-
Kmacc YpoBeHD HOTO MMITY/IBCA MEPEMEHHOEC OTHOMUHYTHOE
HAIIPAKCHH A H30JIH]_[HH2) rPO30BOIO
ITOJTHOTIO
MMITYJILCA B CYXOM B CYXOM COCTOSTHHH
COCTOSHWH W mox noxaem)
moa noxaem
MACJISTHBIX KpPOMe MACITHBIX
1
3 ¢ 40 _ ! 10
6 24
)
6 ¢ 60 _ . 20
6 32
10 ¢ 75 _ 2 )8
6 42
15 ¢ 95 _ 5 38
6 55
20 ¢ 125 _ Y 50
7] 65
24 ¢ 150 _ 60 60
6 75
27 ¢ 170 _ 65 65
6 30
35 ¢ 190 _ 3 30
6 95
110 _ 450 _ 200 230 200
150 _ 650 _ 275 300 275
220 _ 900 _ 395 440) 395
1 4
0 a 050 850 60 B
6 1175 950 510
142 1
<00 a 5 050 630 B
6 1550 1230 630
1 142
. a 950 5 830 B
6 2100 1550 950
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Taonuna I.5— HopMupoBaHHBIC NCIIBITATSIbHBIC HAIIPSXKCHUS PCAKTOPOB ¢ HOPMAJIBHON U30JALNCH
HanpsskeHUS B KIWIOBOJbTAX

HMcnbiTaTeIbHOE HAMIPSOKEHUE BHYTPEHHEN U BHELIHEN U30OJALAU
I'PO3OBBIX UMITYJIbCOB : - KPaTKOBPEMEHHOE TTePEMEHHOE E
= =
== =
2 E = OTHOMHMHYTHOE TIpH TJIABHOM %
TOKO- = < % [MOILEME BHEIHEN =
OrpaHu- éjﬁ E M30JISILIH =
Knacc |VpoBeHb | mymmupyiommx | oo = % § (BO3LYLIHBIX é
Hapa- | H30J4- i A § e LIYHTUPVIOIINX U [POMEXYTKOB) T
KeHus | 1mn” Ayrora- SR IYTOTACSILIKX HIYHTHPYIOLLHX 5 2
CSILIIHX = s o DEAKTOPOB B S &
=T TOKO- | CYXOM COCTOSHMU T O
o5 3 OTpaHN- = 3
o &L L O
T B O YHBAIO- o
T = < O O -
SEE | E x| £ . 3
?E - B K = = Cc <
= = 2 = 2 g%ﬂé c= ¥l s c "= = &
= S 2 = 286 | 5888 L& 52 S & =8
3 ¢ 40 50 40 — 10 _ 10 26 _ _
7] 18 24
6 a 60 70 60 _ 2 _ 20 34 _ _
7] 25 32
10 ¢ 75 90 75 — 29 _ 28 45 _ _
7] 35 429
15 ¢ 95 115 95 _ 5 _ 5 60 _ _
7] 45 53
20 ¢ 125 150 125 _ 2l _ 2 70 _ _
7] 55 65
24 ¢ _ — 150 — 00 — 00 — — —
6 65 75
57 a B B 170 B 65 B 65 B B B
7] 70 80
35 ¢ 190 220 | 220 _ il _ 30 105 _ _
7] 85 93
110 — 4380 550 43() — 200 200 200 280 — —
150 — 550 600 650 — 230 275 275 320 415 —
22() — 750 833 950 — 325 395 395 465 600 —
130 a | 1050 | 1175 | 850 395 55 | B B B
7] 1175 1300 950 460 575
500 a | 1425 | 1550 | 1050 570 800 | B B 15
7] 1675 1800 1230 630 83()
150 a | 1950 | 2100 | 25| 750 | U0 | _ B B 615
6 2250 | 2400 1550/1675>)| 900 1250

D Jts1 Tpexda3HbIX PCaKTOPOB.
%) Yenosus IPUMCHCHUS VPOBHCH M30/SILIMM YKa3aHbl B Ta0IMLIAxX 2 U 4.

3) B uncnurene yKa3aHbl 3HAYCHUS I UCTIBITAHUA BHEITHEH M30ISI1MH { BOSOYIUIHBIX IIPOMEXKYTKOB) LIIYHTHUPYIOLINX
PEAKTOPOB, B 3HAMECHATEIC — IJISI BHYTPECHHEW M3OJISIINH.
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Taonuuma I.6— HopMupoBaHHBIC MCIILITATEIbHBIC HANPSKEHMS BHIK/ITIOYATENIEH ¢ HOPMAJIbHON M30JALMNECH
HanpsxeHUs B KIWIOBOJIbTAX

?) Venosus IIPYMCHCHUS YPOBHCH M3OJSILIMM YKAa3aHbI B TaOanuax 2 u 4.

2) J11s1 BRIKITIOUATEICH TPEXITOAIOCHOTO NCMOAHCHUS — TAaKXKE MEXAY COCCAHMMHU MOIOCAMU.
3) J1;151 BRIKJTIOUATE/ICH KaTeropny pasMelicHus 1.

R J19 BBIKJTIOUATEICH TPEXITOMIOCHOIO MCIIOJHCHHMS KJIACCOB HANPSKCHMS OT 3 g0 220 KB — Takke Mexay
COCCIHVMM ITOJIOCAMMU.

HcnpiTaTtenbHOE HANPSDKEHUE BHYTPEHHEM M BHELIHEH M30JSILIUU
KOMMYTALIIOHHOTO OTHOMUHYTHOE IIepeMeHHOE
I'PO30OBOTO MOJHOTO MMITYJIBCA MMIIYBCA B CYXOM
COCTOSHUH 1;1) o MO
Kimacc | YpoBeHD
Harpsa- | H30JI4- MEALY o MCXKIY =
KCHHA TR ) KOHTARTAMA = OTHOCHUTEJBHO KOHTAKTAMHU ,__F =
= OAHOTO M TOTO 2KC = S seman? OIHOrO M TOTO Xe | = S
§ HOTICA © YPOBHEM § S © BBIKJIIOUATEICH IMOJIIOCA § >
0 M30/BILH MEXIY 2 = 3 " 2 = 2
- OHTAKTAMM - o= BBIKJTIOUATENEH -
T T < O ™ &8 O
i i E = i E =
S 3 S o S o L
S | He ro- = A KpOMe kpome | 5 2%
Q [TOBEI- Q & MAaCJIda- MAaCJId- o B ©
% BEILLICH- g ; ) MAacCs- MAacCHI4- g ; C
- . LIEHHBIM = A= HBIX I HBIX - T D =
o o = = o =2 =
3 < 40 40 _ _ _ 10 10 10
7] 24 24
6 a 60 | 60 _ _ _ 20 20 20
7] 32 32
10 < 75 75 _ _ _ 28 28 28
7] 47 4?)
15 a 95 | 95 _ _ _ 58 Sl 38
7] 33 53
20 < 125 | 125 _ _ _ Bl Bl 50
O 65 65
24 a 150 | 150 _ _ _ 60 60 60
7] 75 75
27 ¢ 170 | 170 _ _ _ 65 65 65
7] 80 80
35 a 190 | 190 _ _ _ 80 80 30
7] 95 95
110 — 45() 45() 520 — — — 23() — 23() 200)
150 — 650 650 750 — — — 300 — 300 275
220 — 900 9(H) 1050 — — — 44() — 44() 395
130 a 1050 B 1235 350 95() — 460 — 575 B
7] 1173 1330 95() 1245 — 56() — 750
500 a 1425 B 1425 1050 1330 — 630 — 815 B
7] 1550 1550 1230 1660 — 760 — 1030
750 a 1950 B 1950 1425 2000 — 830 — 1250 B
7] 2100 2100 1550 2250 — 95() — 14(})

D J11 TPEXIOMIOCHBIX BBIKJIIOUATEACH ¢ PACHOJOXECHMEM IIOMIOCOB B O0ILIEM 0aKe — TAKXKE MEXIY COCCTHUMMU
TTOJTIOCAMU.
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Tadoaumna 1.7— HopMupoBaHHBIC MCIIBITATCIbHBIC HAIPSIKECHUS PA3bEIVNHUTEICH ¢ HOPMAJIbHON U30MALIMEHT

HanpsskeHUS B KIWIOBOJbTAX

HcneITaTreIbHOE HANMPSDKEHWE BHYTPEHHEN W BHELIHEH HM30SLAN

IPO30BOTO IIOJIHOTO HMMITYIbCA

KOMMYTALlHOHHOTO MMITYJIbCA

OJHOMHWHYTHOE MEPEMEHHOE

2 Ilog moxneM — I pa3beAMHUTEIICH KAaTETOPUU pasMellncHus 1.
3) Venosus IPYMCHCHUS VPOBHCH M30/BILIMM YKa3aHbl B Ta0IuLax 2 u 4.

D s pa3sbeIMHUTEACH TPEXMOMIOCHOTO UCIIOJMHCHUS — TaKKEe MEXIY COCCIHUMU MOJIOCAMM.

Knacc |YpoBeHB
HAaIIpAa- H30JI§[' B CYXOM
KEHHS | LMK COCTOSTHUU U cgcig?;:m B CYXOM COCTOSIHUU oA KOXAeM”)
OTHOCHUTEIBHO MEXIY 1HOM ,ILC'}KILBMQ)
semml) KOHTAKTAMHU
OTHOCHUTECJIDBHO MCXOY OTHOCUTCIABHO MCXIAY OTHOCHUTECJIBHO
3eMIIH KOHTAKTAMM eIy KOHTAKTAMU semanl’
3 40 46 - - ~ = 10
6 _ 24 28
6 —- 60 70 - - = = 20
6 _ 32 37
10— 75 85 - - =0 2 28
6 _ 42 48
15 ¢ 95 110 _ - 53 + 38
6 — 55 63
20 —= 125 145 — B Sl 00 50
6 — 65 75
24 |—° 150 165 — B 60 L 60
6 _ 75 90
27 2 170 190 — B 65 il 65
6 — 30 95
35— 190 220 — - o0 > 80
6 95 120
110 | — 450 570 _ _ 230 230) 230
150 | — 650 790 — - 300 315 300
220 | — 900 1100 _ _ 440 460 440
130 a 1050 1255 850 950 460 575 B
6 1175 1380 950 1245 560 750
500 a 1425 1725 1050 1330 630 815 B
6 1550 2050 1230 1660 760 1030
250 a 1950 2250 1425 1675 830 950 B
6 2100 2400 1550 1800 950 1100

Y Jns paspeamHUTENeH TPEXIOMIOCHOTO VICTIOMHEHYs KIIACCOB HANPSIKEHMs OT 3 1o 220 kB — Takke Mexmy
COCETHUMU TIOTIOCAMU.
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Tadonunuma I.8— HopMupoBaHHBIC MCIIBITATCABHBIC HAIPSIKCHUS KOPOTKO3aMbIKaTCJICH, 3a3CMIIUTENCH,
IpeOOXpaHUTEACH, KOMILICKCOB anmnaparoB, KPY, skpaHMpOBaHHBIX TOKOIIPOBOIOB,
KTII ¢ HOopManbHON M30a91McH

HanpsxeHUs B KIWIOBOJIbTAX

D DJIH AIIIIAPdTOB TPCXITIOJKCHOI'O UCITIOJIHCHUA — TdKXKC MCXIOY COCCOIHVMMU ITOJIIOCAMU,

%) Yenosus IIPUMCHCHUS YPOBHCH M3OJSLIMM YKa3aHbl B Ta0IuLax 2 u 4.

") Ilng anmapatos kateropun pasmemennsi 1 (mpu stom amst KPY 1 KTII — TosbKo BHE 0GOIOUKH).

A cnpITaTeIbHOE HAMPSKECHUE BHYTPEHHEW M BHELIHEU M30JLNHN
KOMMYTALLUOH - OOJHOMUWHYTHOC IICPCMCHHOC
TPO30BOTO IOJIHOTO UMITYILCA HOTO
MMITyJIbca B CYXOM COCTOSTHUH Mo JOXIeM™
Knacc |YpoBeHB o .
HATIpA- | W30J5- Y = Y =
KeHust | tmu® o o & A - _ ~
s & = = =Rl o =
E = L = E ~ § = L oy § =
5 23 z Z & 83 2 2 3 2
% - R~ £ ') o™
o % £ < o & o % 2 < - < 3
2 g2 : E ZEE : - : 3
R 2 2 8, 22 & 2 z 2 g
S o S = = = E S By S = = >
2R E 2 2 2R B 2 2 < 3
55 a S 5 5 g 532 = = =
3 ¢ 40 46 _ 10 12 10 12
6 24 28
6 ¢ 60 70 _ 20 23 20 23
6 32 27
10 ¢ 75 85 _ 28 52 28 32
6 47 48
15 a 95 110 _ 33 45 38 45
6 55 63
20 ¢ 125 145 _ &l 60 50 60
6 65 75
24 ¢ 150 165 _ 60 Al 60 70
6 75 90
27 ¢ 170 190 _ 65 5 65 75
6 80) 95
35 ¢ 190 220 _ al 2> 80 95
6 95 120
110 _ 450) 570 _ 230 230)
150 _ 650 790 _ 300 315 300 315
220 _ 900 1100 _ 44) 460 44() 460
330 a 1050 B 850 460 B B B
6 1175 950) 560
500 a 1425 B 1050 630 B B B
6 1550 1230 760

2 Mexny KOHTAKTaMHM OOHOTO Y TOTO K€ MOMIOCA: MPEIOXPAHUTENCHA IIPH BBIHYTOM IAaTPOHE, LENEH IMEPBUYHbIX
coeanHeH KPY npy paso0imeHHOM (KOHTPOABHOM) TTOJOXEHUHY BbILIBVKHOTIO SJICMEHTA.

3) JI1g anmapaTtoB TPEXIOAIOCHOTO MCIHOJIHCHUS KJIAaCCOB HAMPSIXKCHUS OT 3 10 220 KB — Takke MexXny COCCAHUMMU
TTOTIOCaAMU.

) Mexay KOHTAKTAMHM OJHOTO M TOTO XK€ MOMI0CA IMPCIOXPAHUTEACH ¢ IMTATPOHOM, HO 0€3 IITABKOM BCTABKM MEXKIY
ICKTPOIAMMU,
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Tadoaunuma 1.9 — HopMupoBaHHbBIC MCIIBITATCAbHBLIC HAIPSDKCHUSI KOHACHCATOPOB CBSI3U
HanpsskeHUS B KIWIOBOJbTAX

HMcnplTaTenbHOE HapAKeHNe BHYTPEHHEN U BHENIHEH H30JIALIAN
Knaacc YpoBeHb KOMMYTAalTUOHHOTO OLZHOMMHYTHO€ II€PEMEHHOE
HAIPSDKE HUA oAy DOIOBOIG MMITYILCA BHEILIHEN (B
p CYXOM COCTOSIHMM U IO
ITOJTHOTO UMITYJIbCA ,Z[OX,E[BMZ)) 1 BHYTpeHHell
B CYXOM COCTOSIHMM| IO JOXKIEM?
U30JAHUA
35 ¢ 190 _ il 30
7] 95
110 — 438() — 200)
150) — 650 — 273
220 — 950 — 395
330 a 1050 850 46() —
7] 1175 950 510 —
500 a 1425 1050 630 —
7] 1550 1230 680 —
750 a 1950 1425 830 —
7] 2100 1550 950 —

D Venosus IIPYMCHCHUS YPOBHCH M3OJSILIMM YKAa3aHbI B TaOanuax 2 u 4.

2) [log moxaeM — KOHIACHCATOPOB CBSI3M KATCTOPHU pa3MellIcHUS 1.

Tadoannmuma 1.10— HopMupoBaHHBIC UCHBITATCAbHBIC HAIIPSKCHUS U30JAITOPOB ¢ HOPMAJIbHOM M30JILIMCH,
HCITBITBIBAEMBIX OTIACIbHO (OT TPAHCHOPMATOPOB, PEAKTOPOB U alIIapaTOB)

HanpsxkeHns B KIJIOBOJbTAX

N cneITaTeIbHOE HAMPSIXKEHUE BHYTPECHHEW M BHEIHEU M30JSLIUU
rPO30BOro MOJHOTO IMCPEMCHHOC
HMITYJIbCA BHEIUHEHU
N30JILUHN
SOJLALL OOZHOMMHYTHOE IJTATEJBLHOE
Kuacc YpoBeHB KOMMYTALIMOH-
Harpsi- N304~ HOI'0 UMITYJIBCA
SKEHMS > BHEILHEN H30JATOPOB (KPpOME BHYTPEHHEU
M30JIALINH B BBOZOB /11 HEUTPAJIH) BBOJIOB IS N30JALUU
HU30JIATOPOB CYXOM COCTOAHHUU HeﬁTpaHHl) BBOIOOB B
(KpOMe BBOIOB IJIA U IO ,Z[OH(,Z[@M3) B CYXOM CHUJIOBDLIC
BBOZOB A | HeiiTpanu! COCTOSIHHU | TpaHcPHopma-
HEUTPAJIN ) B CYXOM oI U 1101 TOPHI U
cocTosHMU | goxaeM” | poxmem® | wyHTHpyOUImME
PEAKTOPLI
a 10
3 40 — — 10 — —
0 24
2)
; 20/28
6 60 _ _ / 2 _ _
6 32
2)
a 28/38
10 73 — — / 23 — —
6 47
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Oxonyanue madauust I'. 10
HanpsxeHUs B KIWIOBOJIbTAX

M cnpiTaTeIbHOE HAMIPSKeHVE BHYTPEHHEN U BHELIHEN HU30IALHU
FPO30BOr0 MOJIHOTO IMEPCMCHHOC
HMITYJAbCA BHEIIHEH
HSOTALHH OOIHOMHHYTHOE UTEJILHOE
Kuacc YpOBEHB KOMMYTALIHOH- s - o
HAIIPsI- M30J151- HOTO MMITY/IBCA
KCHHA L) BHEIIHEN H30JSITOPOB (KPOME BHYTPCHHEU
M30JIALHHN B BBOAOB IS HEUTPAJIU) | BBOJIOB IS 58610%) B0 01 5041
N30JATOPOB CYXOM COCTOSAHWH HenTpanul) BBOJOB B
(KpoMme BBOOOB 151 | H IO ,H0>K,H€M3) B CYXOM CUJIOBBIC
BBOZOB Wisi | HeiTpanu ! cocTosiHMM | TpaHcdhopMa-
HEUTPAJIHN) B CYXOM O, U 1101 TOPHl U
COCTOSHMM | moxmem> | moxmem® | IIVHTHUDPYIOLIHE
PEAKTOPHI
2)
15 u 95 — — 38/50 38 — —
1] 35
20 ¢ 125 — — 0 50 — —
1] 65
24 ¢ 150 — — 00 60 — —
6 75
27 ¢ 170 _ _ 03 65 — —
6 30
35 u 190 — — 0 80 — —
1] 95
110 — | 450/550° | 200 — 200/230% | 200/230% 110
150 — 650 275 — 275 275 145
220 — 900/950% 400 — 395 395 230
330 ( 1050 B 330 460 B B
6 1175 950 510 L5 Unp/N3
500 ( 1425 B 1050 630 B B
1] 1550 1230 680
750 ( 1950 B 1425 330 B B
1] 2100 1550 950

2 JI711 BBOOOB HEWUTPaAIXM ¢ HEMOJHOM WM30IIMEH, AOIYCKAIOIIEH padoTy ¢ Pa33eMIICHMEM, VKa3aH KIace
HanpsekeHuss OOMOTKM BH cunoBoro tpancdopmaropa, ojid HCUTpaJIu KOTOPOU IIPeOIHA3HAYCH BBOJL.

*) B 3HaMeHaTeNe VKa3aHbl 3HAYCHUS IS OIIOPHBIX U30JITOPOB KATCTOpUHN pasMElIeHUd 2, 3 U 4, B YHMCJIUTENC —
TSI OCTAJIbHBIX N30JISITOPOB.

3) [log moxneM — 11 U30JISIATOPOB KATCTOPUHU pa3MellcHud 1.

Y B uncaurene VKAa3aHO 3HAUCHUC TSI LIMHHBIX ONOP, B 3HAMCHATCJIC — JJIS1 OCTAJIbHBIX U30JSITOPOB.

%) Yenosus IPUMCHCHUS VPOBHCH M30O/SILIMM YKa3aHbl B Ta0IMLax 2 u 4.

%) B 3HameHaTene yKa3aHbl 3HAYCHUS TSI BBOOOB, B YUCINUTEIAC — IS OCTAJIbHBIX U30JITOPOB.
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