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MHO®OPMALIMOHHbIE AAHHbIE

1. PABPABOTAH 1 BHECEH MunuctepcTBoM 3J1€KTPOTEXHUUECKOM IPOMBIIIIIEHHOCTH
PA3PABOTYUKUA

B.I1. benorenos; A.K.JloxanwH, kaHA. TexH. Hayk (pykoBomutenu Tembl); B.M.Iloroctun;
JIJI.I'ma3ynoBa; B.B.banaesa

2. YTBEPXJEH U BBEJEH B JEWCTBUE IlocranoBnenneM ['0CcyIapcTBEHHOTO KOMHUTETA
crannaptoB Cosera Munuctpos CCCP ot 06.12.76 N 2701

3. BBAMEH I'OCT 1516-73 B yacTu HOpM 3JIE€KTPUUECKON MPOYHOCTH U30JIALUN

4. Crangapt noaHoctbio coorBercTByeT CT COB 5797-86, CT COB 5799-86, CT C3B 5800-86 B
4acTU TPeOOBAHUMN K ANEKTPUUYECKON MPOUYHOCTH U3OJISALUU TPAaHC(HOPMATOPOB HANPSKEHUS U TOKa,
uzossitopoB, KPY 3, pazpaborannsix nocie 01.07.88; CT COB 6110-87, CT COB 6111-87 B wactu
TpeboBaHuil k anexTpuyeckoit mpouHoctu uzonsiuuu KPY, KTII, sxpaHupoBaHHBIX TOKOIIPOBOJIOB,
KOHJIEHCATOpOB CBs3H, paspadboTanHbix nocie 01.01.90; CT C3B 1126-88 u CT COB 6466-88 B
4yacTU TpeOOBaHUHN K 3JIEKTPUUECKON MPOYHOCTH U3OJISILIMUA CUIIOBBIX TPaHC(HOPMATOpPOB, PEaKTOPOB
¥ KOMMYTallMOHHBIX anmnapaToB, pa3padoTanHbix mocie 01.07.90, a taxke [Tyonukanusm MK 71-
1(1976) u 71-3(1972) B yacTu yCTaHOBJIEHHBIX HOPM U TpeOOBaHMM K AJIEKTPUUYECKON MPOYHOCTU
W30JISILUH

5. CCbUIOYHBIE HOPMATUBHO-TEXHUYECKHNE JTOKYMEHTEI



O6o3nauenue HT/I, Ha KOoTOpBIN JaHa Homep nyHkTa, mpuioxeHus
CCBUIKA
I'OCT 687-78 [Tpunoxxenue 5
I'OCT 1516.2-97 142,151,153, 16.1, 1.6.3, 1.7.1, 1.7.2,
1.7.3, 1.9, 1.11, 1.15.1, npunoxxenue 2
I'OCT 9920-89 1.12
I'OCT 10693-81 [Tpunoxenue 7
I'OCT 11677-85 [Tpunoxenue 5
I'OCT 12450-82 [Tpunoxenue 5
I'OCT 15150-69 Bsonnas gacts, 1.3.1
I'OCT 15543.1-89 131
I'OCT 15963-79 1.13.1
I'OCT 16110-82 [Ipunoxenue 2
I'OCT 16357-83 [punoxenne 4
I'OCT 16504-81 [Tpunoxenune 2
I'OCT 16772-77 1.1.6
I'OCT 20074-83 1.8.2
I'OCT 21023-75 [Tpunoxxenue 6
I'OCT 22765-77 2.6.1

6. Orpannuenue cpoka aeiictBus cHATO [loctanoBnenuem I'occranmapra CCCP ot 27.06.91 N
1076

7. HEPEU3JAHUE (utons 1999 r.) ¢ Usmenenusmu N 1, 2, 3, 4, 5, 6, yTBepKJI€HHBIMU B

aBrycre 1978 r., aBrycre 1981 1., urone 1986 r., centsaope 1987 r., oktsadpe 1988 r., oxTsa6pe 1989
r. (MYC 10-78, 10-81, 9-86, 12-87, 1-89, 1-90)

Hacrosmuii cranmapT pacnpocTpaHsIeTCsl Ha 3JIEKTPOOOOPyIOBaHUE TPEX(Pa3HOTO MEPEMEHHOTO
toka dYactorel 50 I'm TpexdaszHoro (TPeXmoJIOCHOr0) U OAHO(GA3HOro (OJHOMOIIOCHOTO)



WCIIOJIHEHUH, Ki1accoB HampsikeHus oT 3 10 500 kB, knumarnueckux ucnonnenuit Y, XJlu T (TC),
kateropuii pazmemenus 1, 2, 3 u 4 no 'OCT 15150:

CHJIOBBIC TpaHC(HOPMATOPHI;

TpaHchopMaTOPhl HAMPSDKEHUSI (3JICKTPOMArHUTHBIE M €MKOCTHBIC);
TpaHchopMaTophl TOKA;

PEaKTOPHI:

ITYHTUPYIOIIIHE,

TOKOOTpaHWYHMBAIOIINE KIAacCOB HanpsbkeHus ot 3 10 220 kB,
3a3eMIIAIOIIME AyTroracsiiye KJIaccoB HanmpsbkeHus ot 3 10 35 kB;
anmaparhl:

BBIKJIFOYATEIH (B TOM YHUCIE BBIKIIOYATENIM HATPY3KU U OTAEIUTENN 0€3 BUIMMOIO IMPOMEXYTKa
MEXJly KOHTaKTaMH),

Pa3bCAUHHUTCIIN (B TOM YHCIC pPa3bCAUHAIOIMNE BBIKIIOYATCIIM HArpy3ku W OTACIUTCIN C
BUJAUMBIM IPOMECIKYTKOM MCKIAY KOHTaKTaMI/I),

KOPOTKO3aMbIKATEIH,
3a3eMJIUTENH,
MIPEIOXPAHUTENN KIIaCCOB HampsikeHus oT 3 1o 220 kB,

KOMIUIEKTHBIE pacrpenenutenbuble ycrpoiictBa (KPY), B ToM uucie HapyXHOH YCTaHOBKH
(KPYH), B MeTannuueckoil HerepMeTU4HON 000JI0UKE KJIacCOB HarpsikeHus ot 2 1o 35 kB,

HKpaHUPOBAHHBIE TOKOIIPOBOIBI;
KoMIUTeKTHBIEC TpaHchopmatopHbie noAcTanuu (KTII) knaccos Hanpspkerus ot 3 1o 110 xB;
KOHJICHCATOPBI CBA3M KJ1accoB HampsikeHus ot 35 1o 500 kB;
H30JISITOPBI:
apMUPOBAHHBIC H30JATOPHI OMPENEIEHHOTO KJacca HaMpsDKEHUs, TMpeAHa3HauYeHHbIE s
CaMOCTOSITEJIbBHOIO NMPUMEHEHHS B alllapaTax M paclpeieUTeNbHbIX YCTPOMCTBaX, B TOM YHCIE

KOMIIJICKTHBIX,

IIWHHBIC OITOPHI,



apMHUPOBAHHBIC BBOJBI, MPEIHA3HAUEHHBIC ISl NMPUMEHEHUS B MACISHBIX WJIHM 3alOJIHEHHBIX
HETOPIOYUM KUAKUM JTUAIEKTPUKOM TpaHc(hopMaTopax, peakTopax U anmaparax,

BBOJIbI, coOMpaemMble M3 4YacTeldl Ha Oake MACISHBIX WIM 3allOJHEHHBIX HETOPIOYHMM KUJIKUM
JTUBJICKTPUKOM TpaHC(HOPMATOPOB, PEAKTOPOB U aIapaToB;

KOMIUIEKTHBIE paclpeeuTeIbHbIe YCTPOMCTBA TE€PMETUYHBIE C TOJHOW WM YaCTHYHOU
M30JISIIMEH TJIABHBIX IETEH AJIeTa30M WM CMEChIO ero ¢ npyrumu razamu (KPYD).

Crangapt He pacpoCTpaHsaeTcs Ha:

3J'I€KTpOO60py,HOBaHI/Ie, pa60Ta10H1ee B HUCHOBITATCIBHBIX, MCEAWINUHCKHUX PCHTICHOBCKHX,
PAAUOTCXHUYCCKUX, aBTOHOMHBIX IMOABUXHBIX U JPYIrUX CIICHHUAJIBHBIX YCTAHOBKAX;

BCHTWJIBHBIE OOMOTKH MpPeo0pa3oBaTeIbHBIX TpPaHCPOPMATOPOB U TpeoOpazoBaTeIbHBIC
PEaKTOopHI;

BEHTUWJIbHBIE PA3PSIIHUKU;
BAKyYMHBIE BBIKJIIOUYATEIH;
JeTanyu TpaHcOopMaTOPOB U PEAKTOPOB (HAIpUMEpP, YCTPOWCTBA MEPEKIIOYEHUS OTBETBJICHUMN
OOMOTOK M CBSI3aHHBIE C HHUMHM YCTpPOMCTBa, B TOM YHCJIE YCTPOICTBA MEPEKIIOUYEHUS,
MOCTaBIIsiEMbIE OTNIEIBHO OT TpaHCPOPMATOPOB), AETAIH alMaparoB (HAMpUMeEp, IITAHTH, TATH,

HAIPAaBIISAIONINE, H30JUPYIOLINE TOKPBIILIKH);

M30JSIIMI0 TpucoeanHeHus (y3en BHE 0aka TpaHcpopmaropa) kabens K OOMOTKE MAaCISHOTO
CUJIOBOTO TpaHchopMarTopa;

NOCJIEI0BATENbHBIE U JINHEHHbIE PETyIMPOBOYHbIE TPAHC(HOPMATOPHI;

U30JILUI0 HEHUTpald CHUJIOBBIX TpaHC(OPMATOpOB, 3a3eMIIIEMYI0 4Yepe3 IOcCie0BaTeIbHbIN
perynupoBoYHBIN TpaHchopmarop;

H30JIAIMIO MEXKAY TOKOBECAYIIUMHA HaCTAMHU MHOT'O3a’)KMMHBIX BBOJIOB,

AIEKTPOOOOPYIOBAHKE, HAXO/ISIIEECS B DKCIUTyaTalluH, B YaCTH MPOQUIAKTHUYECKUX UCTIBITAHUN
€ro U30JALHNH;

BHEITHIOID  U3OJSIIHIO  JJEKTPOOOOpYAOBaHUS W BHYTPEHHIO  HU3OJSIHIO  CYXHUX
TpaHc(hOpMaTOPOB M PEAKTOPOB, MOABEPTAIONIYIOCS BPEIHBIM BO3JCHCTBUSAM Ta30B, HCIAPCHUN U

XUMHYECKHUX OTJI0KECHUM.

(M3menennas penakuus, M3m. N 4).

1. OBLLUME TPEBOBAHUA



1.1. Buasl ucnbITaTeIbHBIX HAIPSKEHUI

1.1.1. YcranaBiuBaroTCs ClEQyIOIIMEe HOPMUPOBAHHBIE MCIBITATEIbHBIC HANpPsDKEHUs (manee -
UCTIBITATEIbHBIC HAPSHKCHIS) U30JISIHH SJICKTPOOOOPYIOBAHUS:

HAIPSDKEHUS TPO30BBIX UMITYJIbCOB (11.1.5);

HaIPsSDKEHUST KOMMYTAllMOHHBIX UMITYJIbCOB (11.1.6);
KpPaTKOBPEMEHHBIE HANIPSKEHMSI IPOMBIIIEHHON YacToThl (11.1.7):
onHoMuHyTHOE (11.1.7.2a) 1 npu iaBHOM noaseme (1.1.7.20);
JUINTEIBbHOE HANPSKEHUE MPOMBILIUIEHHOM yacToThl (11.1.8),

a Takke TpeOOBaHMUS:

K M30JIAIIMHM Ha CTOMKOCTh B OTHOIIIEHUH TEIIOBOTO Mpo0bost (11.1.9);

K JIUTOW WM 3alOJHEHHOW KOMITAyHJIOM H3OJSIMA B OTHOIICHHH OTCYTCTBUS YAaCTUIHBIX
paspsaoB (1m.1.10);

K BHEIIHEH M30JSIMY B OTHOUIEHUH OTCYTCTBHS BUJUMOM KOpoHBI (11.1.11);
K JUIMHE TTyTH YT€YKU BHENIHeH n3omsaiu (1m.1.12);

JIOTIOJTHUTEIBHBIE K H30JIALUU 3JIeKTpoobopyaoBanus kiumaTuueckoro ucrnonnenus T (TC), a
TaK)Ke KaTeropuu pazMerieHus 2 kumarndeckux ucnonnenuit ¥ u XJI (m.1.13).

1.1.2. TpeGoBaHrEe UCTIBITAHUS HAIPSHKEHUSIMHA KOMMYTAITMOHHBIX UMITYJIECOB OTHOCUTCSI TOJBKO
K AJIEKTpooOOopyIoBaHuIo0 KiaccoB HampspkeHus 330 u 500 kB.

1.1.3. HcnblTaHue Hanps>KEHUSIMHM  KOMMYTAI[MOHHBIX ~WMITYJIbCOB  BHEUIHEH  HW30JSLUU
ANEKTPOOOOPYIOBAHKSI B CYXOM COCTOSSHHHM M TIOJ] JOXIEM M BHYTPCHHEH H3OJIAIMH MEXITY
KOHTaKTaMH OJHOTO M TOTO K€ MOJIFOCA Fa30HAMNOJHEHHBIX BBIKIIOYATENICH JOIYCKAETCs 3aMEHSTh
WCIIBITAHUEM HaNpPsDKCHHEM MPOMBINIJICHHON YacTOThl MPH IUIaBHOM ToabeMe. O0s3aTenbHBIM
SABJSETCS OJJHO U3 3TUX UCIIBITAHUM.

B cnydae yka3aHHOH B HacTOsIEM IyHKTE 3aMEHBl HE TpeOyeTcsl MCIBITaHHE HaNpsKEHUSIMHU
KOMMYTAllMOHHBIX HMITYJIbCOB BHYTPEHHEM H30JSAIMM OTHOCUTENBHO 3€MJIM TpaHCc()OpMaTopoB
HaIpsDKEHUS U TOKA, allllapaToB, KOHACHCATOPOB CBA3U U U30JIATOPOB U MEXKIY KOHTAKTaMU OJHOTO
Y TOTO K€ MOJTKCAa MACISHBIX BBIKJIFOYATEIIEH.

[Tpumeuanue. s TpaHchOpMaTOPOB HAMPSHKEHUS M TOKA U U30JIATOPOB, pa3pabOTaHHBIX MOCTIE
01.01.90, cunoBbIX TpaHCHOPMATOPOB, HIYHTHPYIOIIUX PEAKTOPOB M alIaparoB, pa3padOTaHHBIX
nociae 01.07.90, ykazaHHas B HACTOSIIIEM NYHKTE 3aMEHA HWCHOBITAHUA HANPSHKECHUSIMH
KOMMYTallMOHHBIX HMITyJbCOB Ha HCIBITAHUE HANpPSHKEHUEM IPOMBILIUIEHHON YacTOThl IIpH
IJIABHOM MOJIbEME HE JIOITYCKaeTCsl.



(U3menennas penakmus, M3m. N 4, 6).

1.1.4. TpeGoBaHnue UCMBITAHUS JUIUTEIBHBIM HAMPSKEHUEM IMPOMBIIIICHHON YaCTOThl OTHOCUTCS
K BHYTPEHHEH W30JSIMH CHIOBBIX TPaHCHOPMATOPOB M NIYHTHPYIOIIMX PEAKTOPOB KIACCOB
HanpspkeHus 220 kB u Bbie.

1.1.5. Wzonsuus obmorok HH ¢ HoMuUHaIbHBIM HampsbkeHHeM Huxke 3 KB  cuioBbIx
Tpanc(hopMaTopoB, BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB HAMPSDKEHUS M TOKA, CUTHAIBHBIX
OOMOTOK AYroracsiiux peakTOpOB, H30JIALUS HEUTpaliu OOMOTOK CHJIOBBIX TpaHC()OPMATOpPOB,
TpaHc(OPMATOPOB HANPSHKEHUS M UIYHTUPYIOUIMX pEakTOpOB, HE JoIyckamomas padory ¢
pa33eMiIeHUEM HEHTpaiu, a TakKe M30JsA1us Lened ynpaBiieHus, OJIOKUPOBKM M CHUTHAIM3AIUH
TpaHc(OpPMATOPOB, PEAKTOPOB M aNNapaToB JIOJDKHA HCHBITHIBATHCS TOJBKO OJIHOMHHYTHBIM
HANPSDKEHUEM MPOMBIIUIEHHOM YaCTOTHI.

1.1.6. Tpe60BaHI/I€ HCIIBITAHUA HAIIPAKCHUAMU I'PO30BBIX UMITYJIbCOB HC OTHOCUTCS:
K 3J'IeKTp0060py,Z[OBaHI/IIO ¢ 001eryeHHoOM HSOHHHHCﬁ;

K 3JIEKTPONECYHBIM TpaHChOopMaTOpaM ¢ HOpMAJIbHOW M30JIAIIUEH KJIaCCOB HANpPsDKEeHUs oT 3 10 15
KB BKJIIOUNTENBHO;

K npeoOpa3oBaTelbHbIM TpaHchopmaropaM, st koTopelix 1o I'OCT 16772 He Tpebyercs
NPOBEICHUS UCIIBITAHUH HAPSHYKEHUSMHU TPO30BBIX UMITYJIbCOB.

1.1.7. TpeGoBaHue UCTIBITAHNS HAPSXKEHUSAMHU CPE3aHHBIX TPO30BBIX UMITYJIbCOB HE OTHOCUTCS K
M30JISIIMY 3a3€MJISIOIIUX AYTOracsiuX peakTopoB, BHYTPEHHEH M30JSIMY OETOHHBIX PEaKTOPOB, K
HKPaHUPOBAHHBIM TOKOIIPOBO/IaM M BCTPAWBAEMOMY B HUX 3JIEKTPOOOOPYI0BAHHUIO.

(M3menennas penakuus, M3m. N 2).

1.2. Knacchl HanpskeHHs 3J1eKTpooOopyIoBaHus *

* OHpCI[CJ'ICHI/ISI TCPMHHOB, UCIIOJIB3YCMBIX B HACTOALIEM CTAHAAPTC, NPUBCACHBI B ITPUITOKCHUN
2.

1.2.1. Hacrosumii cTanapT ycTaHaBIMBaeT TPeOOBAaHUS K DJIEKTPUUYECKON MPOYHOCTH M30JSIUN
AIIEKTPOOOOPYIOBAHUS KJIACCOB HANpPSDIKEHHs, YKa3aHHbIX B Tabn.l, W mpenHa3Haue€HHOTO JyIs
paboThl B DJEKTPUYECKUX CETAX C HOMHHAJIBHBIMM M HAaUOOJBIIMMHU JUIUTENBHO JOMYCKAEMbIMU
HaANpPsDKEHUSMH, YKa3aHHBIMU B Ta01.1.

Tabmuna 1

Knaccbl HanpsixkeHUs aneKTpoobopyaoBaHus; AeNCTBYOLWee 3Ha4YeHne
HanpsikeHus, KB

| Knacc | Hawbompmee | HomumanbHoe | HauGonbmee




HaIpsDKeHNS pabouee HarnpspKeHNe JUTUTETHHO JIOMTyCKaeMoe
AJEKTPOOOOpYyI0Ba HaIpsHKEHUe 3IEKTPUUECKOM pabodee HaNpsDKEHUE
HUS ANIEKTPOOOOPYAOBaH ceTu B JICKTPHYECKOI ceTn
3 ;Ifé 3,0 3,5
3,15 3,5
3,3 3,6
6 7,2 6,0 6,9
6,6 7,2
10 12,0 10,0 11,5
11,0 12,0
15 17,5 13,8 15,2
15,0 17,5
15,75 17,5
20 24,0 18,0 19,8
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

[Ipumeuanue. HacTosimuii cTaHgapT pacnpocTpaHsaeTcs Takxe Ha u3ossinuio cropod CH u HH
(KJITacCOB HANpPsDKEHMs, YKa3aHHBIX B Tab0i.l) CHIIOBBIX TpaHC(OPMATOpOB, KIAcC HAINPSHKEHUS



o6MoTkn BH KOTOpBIX OTiHMuaeTcs OT yka3aHHBIX B Ta0in.l (Hampumep, Ha H3OJSAIHUIO CTOPOH
kiaccoB HamnpspkeHus 330 u 35 kB Tpanchopmaropa Ha HoMHHaIBbHBIC HamnpspkeHus 400/330/35
kB).

1.2.2. HeiTpanb 371EKTPUIECKON CETH C HOMHUHAIBHBIM HaNpsDKeHHEM oT 3 710 35 kB MoxkeT ObITh
KaK 3a3eMJICHHOMW, TaK M M30JIMPOBaHHOH (Ko3(dduumeHT 3amplkanusi Ha 3emito okosio 1,73), a ¢
HOMUHaJIBHBIM HampspkeHuem oT 110 go 500 kB momknHa ObITh 3a3emiieHHONW (Kod(dduImeHT
3aMbIKaHUs Ha 3eMITIO He BhIie 1,4).

1.3. Yyer BbICOTHI YCTAHOBKHU HaJl YPOBHEM MOPS M TEMIIEPATYpPbl OKPYKAIOIIEr0 BO3TyXa

1.3.1. HopmupoBaHHbIE HWCHBITATEIbHBIC HANPSHKCHUS BHEIIHEH W30JSIIMM, YKa3aHHbIE B
HACTOSIIEM CTaHAapTe, OTHOCATCS K AJIEKTPOOOOPYI0BAHHUIO, TIPEIHAZHAYCHHOMY Ul paOOThI TIPU
HOMUHAQJIBHBIX 3HAUCHHSIX KIMMaTHUecKuX (akropoB BHemmHed cpenbl mo 'OCT 15543.1 u T'OCT
15150 unu knumatudeckux ucnonnenud Y, XJI u T (TC), kareropuii pasmemienus 1, 2, 3 u 4; npu
ITOM:

BBICOTA YCTAaHOBKH HaJl ypoBHEM Mops He 6osiee 1000 m;

BepxHee pabodee 3HAYCHHUE TEMIIEPATypbl OKpYXKAlOIIero Bo3ayxa He Bbime 45 °C nmns
ANEKTPOOOOpYIOBaHUSl KaTeropuil pasMemnieHus 3 u 4 U A1 3JIeKTpooOOpyAOBaHUS BHYTPU
o6onouxku KPY, KTII u akpaHupOBaHHBIX TOKOIIPOBOIOB.

OrpanudeHue 3HaueHUHN KIMMaTuieckux gpakrtopoB B npeaenax gonymeHuid no 'OCT 15150 nna
OTJENBHBIX BUAOB 3JEKTPOOOOPYIOBAHUSA, €CIM 3TO HEOOXOOUMO, JOJKHO OBITh YKa3aHO B
CTaHJapTax WM TEXHUYECKHUX YCIIOBUSX (Hajiee - CTaHAapTax) Ha 3TO JIEKTPOOOOpyI0BaHNE.

1.3.2. U3onsauus 251eKTpoo0opyI0BaHus, TPEIHA3HAYEHHOTO /I paOO0THI Ha BBICOTE HAJ YPOBHEM
Mopst ot 1000 1o 3500 M, 1oMKHA BBLAEPKUBATH UCIIBITATENIbHBIE HANPSIKEHUSI BHEITHEN M30JIALIMU
TPO30BBIX HMITYJIbCOB, KOMMYTAIIMOHHBIX HMITYJIbCOB (B CYXOM COCTOSIHMHM) M TPOMBIIIIEHHON
YacTOTHI IIPH MJIABHOM MOABEME (B CyXOM COCTOSIHUM), & JUISI CYXHUX TpaHC(HOPMATOPOB U PeaKTOPOB
(kpome TpaHcHOPMATOPOB M PEAKTOPOB C JUTOM M3OJSAIMEN) TAaK)KE HUCIIBITATEIbHBIE HAMPSIKEHUS
BHYTPEHHEH M30JSIMU, TOJydaeMble YMHOKEHMEM YKa3aHHbIX B HACTOSILIEM CTaHJapTe
WCIBITATEIPHBIX HANPSDKCHUN Ha KO3 UITUESHT

E

10000
rzae H - BeicoTa ycTaHOBKH 3JIEKTPOOOOPYI0BAHUS HAJl YPOBHEM MODS, M.

1.3.3. BHemHss U301Ms 3TIEKTPOOOOPYAOBaHNUS, MPEIHA3HAYEHHOTO ISl pabOThl Ha BBICOTE
Hax ypoBHeM Mopsa oT 1000 mo 3500 M, moipKHA BBIAEPKUBATH MOJ JIOKIAEM HCIBITATEIbHBIE
HaIpsKEHUsT KOMMYTAlMOHHBIX MUMIYJIbCOB W MPOMBILIIJICHHON YacTOThl MPU IUIABHOM IOJbEME,
MoJTydaeMble YMHO)KEHHUEM YKa3aHHBIX B HACTOSIIEM CTaHIAPTE WCIBITATCIIbHBIX HANPSHKEHUN Ha
KO3 PHULIIEHT



Ky =1+075(K -1,
rae K - koadgdunuent, onpenensieMsri mo m.1.3.2.

1.3.4. U3omsimus 3aeKTpoo0OpyAOBaHUS KaTerOpuil pa3MelieHus 3 u 4, mpeaHa3Ha4eHHOTro IS
paboThl IIpU BEpXHEM paboOdyeM 3HAUEHUHU TEMIIEpaTypbl OKpY)Karollero Bo3ayxa Beime 45 °C,
JOJIKHA BBIIEP)KUBATh HMCHBITATENIbHbIE HANPSHKEHUS BHEIIHEH M30JSIUN T'PO30BBIX HMITYIIHCOB,
KOMMYTAlIMOHHBIX HMMITYJIBCOB (B CYXOM COCTOSIHUM) W MPOMBIIUICHHONH YacTOTHI IPHU IJIABHOM
nogbeMe (B CyXOM COCTOSIHMM), a Uil CYXUX TpaHc(popMaropoB U peakTopoB (Kpome
TpaHCc(OPMATOPOB U PEAKTOPOB C JIMTOW M3OJSIMEH) TaKKe HCIBITaTeNIbHbIE HAaNpsHKEHUs
BHYTPEHHEH H30JSAI1H, YBEIUYCHHBIE [0 CPABHEHHUIO C YKAa3aHHBIMU B HACTOSILIEM CTaHAapTe Ha
1% na xaxzasie 3 °C temneparypsl cBepx 45 °C.

JlanHoe yKa3aHUWE OTHOCHTCS TaKKE€ K BHEIIHEW H3OJSAIUU DIEKTPOOOOPYIOBaHUS BHYTPHU
o6onouku KPY, KTII u skpaHUpOBaHHBIX TOKOIIPOBOIOB.

[Tpumeuanue. Ilpu ucHbITAaHUM yKa3aHHOTO B HACTOSIIIEM IYHKTE 3JIEKTPOOOOpPYHOBaHUS MPHU
TEMIIEPATYPE OKPYKAIOILEro BO3AyXa, paBHOH HOPMUPOBAHHOMY Il 3TOTO 3JIEKTPOOOOPYAOBAHUS
BEpXHEMYy padoueMy 3HAYCHHIO TEMIEPaTypbl OKPYXKAIOIIeTo BO3AyXa, HE TpeOyeTcs BBOIUTH
YKa3aHHYIO B HACTOSIIEM ITyHKTE MOMPABKY K 3HAUYEHUSIM HCTIBITATEIbHBIX HAMPSKEHUH.

1.4. Yyer atMocepHbIX yCI0BHUI NPU UCIBITAHUY BHELIHEN U30JIALNUN

1.4.1. B HacrosimieM craHAapTe UCHBITATENbHbIE HANPSIYKEHUS BHEIIHEW M30JSLUU yKa3aHbl JUIS
HOpPMaJIbHBIX aTMOC(EpHBIX YCIOBHH Mpu UcCHbITaHUU: aTMocdepHoe naBienue 101300 ITa (1013

Mb6ap, 760 MM pT. cT), TemmnepaTypa Bozayxa 20 °C, aGconroTHast BIaXXHOCTh Bo3ayxa 11 v

1.4.2. Eciu atmocdepHble yCIOBHS IMPH HCHOBITAHWM BHEIIHEH W30JSLIUU OTJIMYAIOTCS OT
HOPMAJIbHBIX, TO 3HAYEHUs MWCIBITATEIbHBIX HANPSHKECHUM BHEIIHEW W30JLUU TI'PO30BBIX H
KOMMYTallMOHHBIX UMIYJIbCOB U MPOMBIIIJIEHHONW YacTOThl IPU IJIABHOM MOJbEME JOJKHBI OBITH
NPUBEJEHBI K aTMOC(HEPHBIM YCIOBHSIM IPU UcTbITaHuU B cooTBeTcTBUU ¢ 'OCT 1516.2, pa3n.l.

1.5. UcneiTaTenbHbie HAITPS?KCHUS I'PO30BLIX UMITYJIBCOB

1.5.1. HcneiTarenbHble HANpsOKEHUS IOJHOTO U CPE3aHHOTO TI'PO30BBIX HMMITYJIBCOB JOJIKHBI
MPEJICTaBIATh cO00M, COOTBETCTBEHHO, CTAHJAPTHBIE MOJIHBIM U CPE3aHHBIM I'PO30BbIE UMITYJIbCHI
HanpsbkeHus 1o FOCT 1516.2 ¢ MakcuMallbHBIMU 3HAYEHUSIMH, YKa3aHHBIMH B Tabn.2 u 3, m.2.1.3 u
MIPUIIOKEHUH 7

Tabmumna 2

HopmupoBaHHbIe UcnbITaTelbHbIE HaNPsXKeHUs1 rPO30BbIX UMNYSbLCOB
3NeKTPoobopyAOBaHMA C HOPpMaribHOM U3oNsALMEN; MaKCUManbHOe 3HaYeHue, KB*

* Kpome TpaHCOpPMATOPOB HAINpPsDKEHUsS, TpaHC(HOPMATOPOB TOKA M HM3OJSATOPOB,
paspaborannabix nociie 01.07.88; KPY, KTII, skpaHupoBaHHBIX TOKOTPOBOJOB M KOHICHCATOPOB



cBsi3u, paspabortanHbix mocie 01.01.90; cunmoBbiX TpaHchOpMaTOpoOB, pPEeaKTOPOB M aIlIapaTros,
paspaborannbix nocie 01.07.89.

HcnpiTaTenbHOE HANpsHKEHUE BHYTPEHHEH U30IISIUH
[TonHbIi UMITYJIBC Cpe3aHHbI UMITYJIBC
Kinac | Cuno- | llly | Onektpo | Tpanc- | Kon- | Mexnay | Cuno- | Ly | Onextpo | Kon- | Mexny
c BbIE | H- - dop- | AeHC | KOHTak- | BbIE | H- - JIEHC |KOHTaK-
Hall- |TpaHC- | TUPY| MarHUT- | MAaTOpBI | a- TaMu |TpaHC- TUPY MarHur- | a- TaMu
psoke | dop- | - HBIE | TOKa W |TOpHI | ogHOTO | hop- | - HbBIE | TOPBI | OTHOTO
- HUA | MaTop | fol | TpaHcdo | anmapar | CBSI3U u MaTop | IOIl | TpaHC- |CBSI3U| U
JNEK-| Bl ue p- bl TOTO K€ | bl ue | op- TOTO K€
TpoO- peax | MaTopbl MoJIr0Cca peax | MaTopbl noJtoca
00o0- - | Hamps- BBIKJIIO- - | Hamps- BBIKJTIO-
pyno TOp | JKEHUs, yarenei TOp | JKEHUs, yarene
- bl | TOKOOTp C MOBBI- bl | TpaHC- 51
BaHU a- HU4u- IICH- dbopma- C TOBBHI-
s, kKB BaroIIne HBIM TOPBI IICHHBI
u YpOBHE TOKa, M
Jyrora- M TOKOOI'p YpOBHE
csIne U307~ a- HU4H- M
peaxTop UU BaloII1e U30JIsI-
bl MEXIY peakTop 1007071
KOHTaK- Bl, MEXIY
TaMu anmnapar KOHTaK-
Bl TaMu
1 2 3 4 5 6 7 8 9 10 11 12
3 44 | 44 44 42 - - 50 | 50 50 - -
6 60 60 60 o7 - - 70 | 70 70 - -
10 80 80 80 75 - - 90 | 90 90 - -
15 | 108 | 108 | 108 100 - - 120 | 120 | 120 - -
20 | 130 | 130 130 120 - - 150 | 150 | 150 - -
24 | 150 - 150 140 - - 170 - 175 - -
27 | 170 - 170 160 - - 195 - 200 - -
35 | 200 | 200 | 200 185 195 - 225 | 225 230 240 -
110 | 480 |480 | 480 425 480 500 550 | 550 | 550 600 | 625
150 | 550 |550 | 660 585 660 675 600 | 600 | 760 825 | 850




220 | 750 | 750 | 950 835 | 950 | 975 835 |835| 1090 |1190 1250
330 | 1050 {1200, 1200 1100 | 1200, 1300 | 1150 [1300| 1300 | 1400 1500

500 | 1550 1675 1675 1500 | 1500 1500 | 1650 1800/ 1800 | 1800 1800

[Iponomkenue Tabm.2

HcnpiTarenbHoe Hanps>KEHUE BHEIIHEH U30JIALUN
ITosHBI UMITYIIBC Cpe3aHHBI UMITYJIBC
Mexny
KOHTaKTaMu
OJTHOTO U TOTO
JKe MOoJroca
Kiace | Cuno- | lllyn | Onextpo| M30- | BeIk- | pa3zbe- | Cuno- | Ly | DOnextp M3onsto| Mexn
Hampsi | BblE - - JATO- |JI0Ya-| JIEHU- | BblE | H- o- - y
- |TpaHC-| TUpPY | MaTHUT- | PpbI, | TeleH | TeleH, | TpaHC- TUPY| MarHut | pbl, | KOHTa
xeHus| ¢op- | - Hbl€ | HUCHBI-| C npe- | ¢op- | - | -HbIE | UCHBI- K-
2JIEK- | MATOp | IOLM | TPAHC- |TYEMBI | [IOBbI- | TOXpa- | MaTOp | IOLI | TPAHC- | TyEMBbIE | TaMHU
TpoOoO | Bl e dop- e IIEH- |HUTENE| bl ue | ¢op- |OTIAENBH | OJHOT
o- peax | MaTOpsI | OTIEN | HBIM 17} peax | MaTopbl 0, ou
pyzo- - | Hamps- | b- HO, | YPOB- | TpH - | Hamps- U TOTO
BaHUA, TOPBI | KEHUS, u HEM | BBIHYT TOp | )KE€HUS, | KOHACH- | XKeE
kB TpaHC- | KOHJE H30Ji1| OM bl | TpaHC- | CaTOPbI | MOJIOC
¢bop- H- |- MM [aTpOH ¢dopma- | cBA3M a
MaTOpBI | CaTop | MEXJ1 e TOPBI BBIKJI
TOKa,TOK| Bl y TOKa, 10-
o- CBSI3M | KOHTa TOKO- qare-
orpa- K- OrpaHu neu
HUYH- TaMu - C
BaIoIME YHBalo- MOBBI-
" e IIeH-
Jyrora- peak- HBIM
csmue TOPBI, ypOB-
peak- arra- HEeM
TOPBI, paThl W30~
amma- 102078
paTbl MEXIY
KOHTa
K-
TaMu
1 13 14 15 16 17 18 19 | 20 21 22 23
3 42 42 42 44 - 50 50 | 50 50 52 -
6 S7 S7 S7 60 - 65 70 | 70 70 73 -




10 75 75 75 80 - 90 90 | 90 90 100 -

15 100 | 100 | 100 105 - 115 | 120 | 120 | 120 125 -
20 120 | 120 | 120 125 - 140 | 150 | 150 | 150 158 -
24 140 - 140 150 - 165 | 175 - 175 185 -
27 160 - 160 170 - 190 | 200 - 200 210 -
35 185 | 185 | 185 195 - 220 | 230 | 230| 230 240 -

110 | 460 | 460 | 460 480 | 525 @ 570 | 570 | 570| 570 600 650

150 | 500 | 500 | 630 660 | 725 | 790 | 625 | 625 | 785 825 875

220 | 600 | 690 900 950 | 1050 | 1100 | 860 |860 | 1130 | 1190 | 1300

330 | 1000 |1150| 1150 | 1200 | 1350 | 1450 | 1250 |1350 1350 | 1400 | 1550

500 | 1450 |1600| 1600 | 1600 | 1600 | 2050 | 1800 |1950 1950 | 1950 | 1950

Tabnuma 3

HopmupoBaHHbIe ucnbiTaTernbHble HANPSAXXeHUA U30NAUMn HeruTpanu oomotkn BH
CUNoBbIX TpaHchopMaTopoB KraccoB HanpsxxeHua 110, 150 u 220 kB ¢
HEeNOoJIHOWN N3onAuuen HemTpanu, aonyckKarwLlen paboTy ¢ paszeMneHMemM
HeuTpanu

KpaTKOBpeMCHHBIG HCIBITATCIIbHBIC HAITPSAXKCHUS
HpOMBIIJ.U'ICHHOfI YaCTOThI, HeﬁCTBYIOHlee 3HA4YCHUC, kB

Knacc OnHOMUHYTHOE HanpspkeHnne (npu riaBHOM Hcneitarenss
Harps- HaIpsDKEHUE MoIbeME) BHEIIHEHN oe
KEHUS BHYTPEHHEHN U30JI1UU U30JISILUH HaIpsHKEHNE
TpaHc- MIOJIHOTO
¢dopmaropa, IpPO30BOTO
kB AMITYJIbCa
BHYTPECHHEHN
u
BHEIIIHEN
U30JILUH
HEUTpaIu
U BBOJIA
HEUTpay,
MaKCHMAaJIbHO




e
3HadeHue, KB
B CYXOM 01 TOKJIEM
COCTOSIHUU
HeUTpa BBOJIa HEUTpaJv U BBOJIA
u HEWUTpany, BBOJA HEUTpaIH
HCTIBITYEMOTO HEUTpaIu KaTeropuu
OTZIEJIbHO pa3menieHus 1
1 2 3 4 5 6
110 100 130 135 110 200
150 130 180 195 155 275
220 200 265 280 215 400

(U3menennas penakmus, M3m. N 2, 4, 5, 6).
1.5.2. Ilpu ucnplTaHUyU AOJKHBI IPUMEHSATHCS:

a) JUIsl BHEIIHEH U30JSIIMM  3JEKTpoOoOOpYyIOBaHUS M s BHYTPEHHEH  M30J1UU
TpaHc(hOpMaATOPOB TOKA U alapaTOB - UMITYJIbChI MOJ0KHUTEIBHOM U OTpULIATENbHON MOJISIPHOCTEH;

0) [uid BHYTpEHHEW H30JSIIMU CHIJIOBBIX TpaHC(POPMATOpoB, TpaHC(HOPMATOPOB HANPSIKEHHUS,
PEaKkTOpOB M KOHJIEHCATOPOB CBSI3U - UMITYJIbChI OTPULIATEIBHON OJISPHOCTH.

1.5.3. MeTonbl UCHBITAaHUN H3OJSALUU TPO3OBBIMH HMITYJIBCAMH U KPUTEPUU BBIIEPKUBAHUS
ucneiTanuss 10mkHbl cooTBercTBoBaTh ['OCT 1516.2, pazn.l m 2, a Takke craHaaprtaM Ha
OT/IENIbHBIE BUJIBI 2JIEKTPOOOOPYIOBAHUS.

I[OJ'DKHBI IMPUMCEHATHCA CICAYIOINE METOAbI HUCITBITAaHUH

a) 1711 BHYTPEHHEHN U30JILUHU 3JIEKTPOOOOpYyI0BaHHS (KpOME ra30HANOIHEHHOT0) - TPeXy1apHbIi
METOZ;

0) IUIs BHENIHEW HM3OJSIUHU AJIEKTPOOOOPYIOBAHMS M BHYTPEHHEH M3O0ISAIUU Ta30HAMOTHEHHOTO
ANEKTPOOOOPYIOBaHMS - 15-yaapHBIA METOI.

Jlns BHeImIHeN M30JSUU CHIIOBBIX TpaHC(HOPMATOPOB UM MEXKAY KOHTAKTaMU OJHOTO U TOTO XKe
MOJIIOCA Pa3bEAMHUTENICH U TPEIOXpAHUTENIEH NPU BBIHYTOM IATPOHE JOINYCKAETCA MPUMEHATH
BMecTO 15-ymapHoro wmetoga wmeton S50%-HOTO  paspsaHOTO HAMPSDKEHHs, TPH  ITOM
BBIIEP)KUBAEMOE C BEPOSATHOCTHIO 90% HampspKeHUE JOMKHO ObITh HE MEHBIIE COOTBETCTBYIOIIETO
HCIBITATCIIBHOI'O HAITPSXKCHUA.

[Ipumeuanue. Eciv 10 BBeIeHMS B JACHCTBHE HACTOSIIErO CTAHAAPTAa HUCIBITAHUE BHEUIHEH
301U AIIEKTPOOOOPYIOBAHUS 51 BHYTPECHHEHN HA30JIALUU ra3oHaIOJHEHHOIO
3JIEKTPOOOOPYAOBAHUS HAMPSHKCHUSIMU TPO30BBIX UMIYJIBCOB OBLJIO MPOBEACHO MPHU MPHIOKEHUN



TPEX WJIM IATH UMITYJIBCOB, TO HCIIBITAHUC JTOM HN30JIIUN IS-YIIapHBIM MCTOAOM OOJIDKHO OBITH
IMPOBEACHO ITPHU OYCPEAHBIX IEPUOIANYCCKUX HUCIIBITAHUAX.

1.5.4. HcnbelTanue BHYTPEHHEW W BHEMIHEH W3OJSAIMM  CWIOBBIX  TpaHC(HOPMATOPOB,
TpaHcQOpPMATOPOB  HAMpPSKEHHS, TpaHCHOPMATOPOB TOKA, PEAKTOPOB, BBIKIIOUYATENICH U
KOHJICHCATOPOB ~ CBSI3U  HANPSOKEHUSIMU  TPO30BBIX  MMITYJIBCOB  JIOIYCKA€TCA  IMPOBOJUTH

OJIHOBPEMEHHO; MPH 3TOM JOJDKHBI OBITh YJOBJIETBOPEHbI TPeOOBAaHHUS, MPEABABISEMbIE KaK K
BHYTPEHHEH, TaK M K BHEIIHEW M30JLALMM B OTHOLICHHWH IIOJISIPHOCTH, YHCIA UMIIYJIbCOB U HX
MaKCHUMAaJIbHOI'O 3HA4YE€HUs, KOTOPOE€ AOJDKHO OBITh HPHUHATO HaMOONBLIMM M3 JBYX 3HAYCHMH,
HOPMMPOBAHHBIX I BHYTPEHHEW M BHEIIHEH M30JIALMHU C Yy4€TOM JUIS IOCJIEIHErO IONPABKHA HA
aTMOC(epHbI€ YCIOBUS MPU UCIIBITAHUH.

1.5.5. HcnblTanue H30I9TOPOB, pa3beAMHUTENECH, KOPOTKO3aMBIKATEJIEH, 3a3€MJINTENEH,
npepnoxpanurened, KPY, KTII wu »KkpaHHpOBaHHBIX TOKOIPOBOJOB  HCIIBITATEIbHBIMHU
HaAIPSDKEHUSIMU I'PO30BBIX MMITYJIBCOB 110 METOAY, YKa3aHHOMY JJI BHEIIHEH M30JIALUU, SBISETCA
OJIHOBPEMEHHO HCIIBITAHUEM IEKTPUYECKOU POYHOCTU UX BHYTPEHHEH U30JISALIHH.

1.6. cnpiTaTtenbHble HAIPSKEHUS KOMMYTAIlMOHHBIX UMITYJICOB

1.6.1. VcnipiTaTeNbHBIC HAMTPSHKCHUSI KOMMYTAIIHOHHBIX UMITYJIHCOB JIOJDKHBI TIPEICTABIATH COOOM
CTaHJApTHbIE KOMMYTAlMOHHblE HUMIIYJIbChl HampsbkeHus no ['OCT 1516.2, pa3n3, c
MaKCHUMaJIbHBIMH 3HAYEHUSIMHU, YKA3aHHBIMU B Ta0J.4 U MPUIIOKEHUU 7 HACTOSIIETO CTaHIapTa.

Tabnuma 4

HopMupoBaHHbIe ucnbiTaTenbHble HANPSXXEHUS KOMMYTaLUUOHHbIX UMNYJIbLCOB;
MaKkcumanbHoe 3HaveHue, kB*

* Kpome TpaHCpOpMATOpOB HAIpsDKEHHs, TpaHCHOPMATOPOB TOKA U H30JIATOPOB,
paspabotannsix nocie 01.07.88; konaeHcaTopoB CBs3H, pazpadoranHsix nocie 01.01.90; cunoBbix
TpaHc(hOopMaTOpOB, pEaKTOPOB U aIMapaTos, pa3padoTaHHbix nocie 01.07.89.

HcnpITaTenbHBIE HaIIPs’KCHU A

BHYTpeHHCﬁ H30JIAINH BHEITHEH W30JISIINT

Kiace
HapsHKEeH
us
AIEKTPOOO
o-
pyIOBaHUS

kB

ANEKTPO00O-
pyAOBaHHUs
OTHOCHTEJIBHO
3eMITH

MEXITY
hazamu
CHJIOBBIX
TpaHchop-
MaTOpOB

MEXIY

KOHTaKTaMH
OJJHOI'O 1

TOT'O XK€
IIOJIr0oCa

BBIKJIFOYATEC

JIen

AIIEKTPOOOO
PYyJIOBaHUs
OTHOCHUTCIIb
HO
3eMITH
B CYyXOM
COCTOSTHHH
M 101
JIOXKIEM

MEXTY
dazamu
CHJIOBBIX
TpaHchop-
MaTOpOB B
CyXOM
COCTOSIHU
u

MEXITY
KOHTaKTaMH
OJHOTO U TOTO
xKe
IIOJII0Ca

BBIKJIFOUATEIIEN

(B cyxoMm
COCTOSIHUH U
IoJa
TOXKJIEM) 1

PA3BCAUHUTCIIC




i (B cyxom
COCTOSIHUN)
1 2 3 4 S) 6 7
330 950 1425 1250 950 1300 1250
500 1230 1845 1660 1230 1800 1660

HpI/I 9TOM OOJIXKHBI IIPUMCHATHCS .

JUISl BHEITHEH M30JISILUH 3JIEKTPOOOOPYAOBaHUS U JUI BHYTPEHHEH M30JSIIUHU TpaHc(HOpMaTopoB
HaNpsDKCHUS ¥ TOKA, allapaToB, KOHJCHCATOPOB CBA3HU - anepuoandeckuii ummynbse 250/2500;

JUIE BHYTPEHHEH HM30JSIMU CHIJIOBBIX TpaHCPOPMATOpPOB - KosebarenbHbli uMmyiase 100/1000.
JlomyckaeTcsi mpuMeHeHue KosebaTenbHoro nummyisca 50/500;

JUIs BHYTPEHHEH M30JSILUHY IIYHTUPYIOIIUX PEeaKTOpoB - KojebaTenbHblil umiyiisc 50/500.

[lpy mpueMo-cOaTOYHBIX HCHBITAHUAX HW3OJSIHMU MEXKIY KOHTAKTaMH TIa30HAIlOJHEHHBIX
BBIKJIFOYATEJICH JOMyCKaeTcs MpUMeHeHue koiebatensHoro umiryibca 4000/7500.

(U3menennas penakmus, M3m. N 2, 3,4, 5, 6).
1.6.2. Ilpu ucnplTaHUM AOJKHBI IPUMEHSTHCS:

a) 175 BHEUIHEHW M30JIALMU TpaHC()OPMATOPOB HAIPSKEHMSI M TOKA, alaparoB, KOHAEHCATOPOB
CBSI3M U U30JISITOPOB KaTErOpUM pa3MelleHus 1:

IIpU UCIIBITAHUH B CYXOM COCTOSIHUU - UMITYJIbChI MOJIOKUTEILHOMN TOJIAPHOCTH,
IMpU UCIIBITAHUHU TIOA AOKACM - UMITYJIbChI MOJOKUTEIBHON B OTpHHaTeHLHOﬁ HOJIHpHOCTeI\/’I;

JUIs M30JSIMM  YKa3aHHOTO 3JIEKTPOOOOpYyIOBaHMS KaTeropuil pasmemieHuss 2, 3 u 4 npu
WCIIBITAHUU B CYXOM COCTOSIHUU - UMITYJIBCHI TTOJIOKHUTEIBHON U OTPULIATENBHOM MOJISIPHOCTEH;

0) ans BHYTpEHHEH H30MALMU TpaHC()OpMATOpPOB HANpsHKEHUs M TOKA, anmapaToB U
KOHJIEHCATOPOB CBS3H - UMITYJIbCHI OJIOKUTEIHHON U OTPULIATEIBHON MOJISPHOCTEIH;

B) JJI1 BHYTPEHHEH H30JIALIMUA CHUJIOBBIX TPAHCPOPMATOPOB M IIYHTHPYIOIIUX PEAKTOPOB -
UMITYJIbCBI OTPULIATEIILHON MTOJISIPHOCTH;

r ) JIJISL BHEIITHEHN W30JISIMH CHUIOBBIX TpaHC(I)OpMaTOpOB U HIYHTUPYIOIIUX PCAKTOPOB - UMITYJIbChBI
MMOJIOKUTEILHOMN IIOJIAPHOCTH.

1.6.3. MeTo bl UCTIBITAHUHN U30JISIIIUN HAITPSIKEHUSIMA KOMMYTAallHOHHBIX UMITYJIbCOB U KPUTEPUH
BBIJICP’)KMBAHUST MCHBITAHUS JOJKHBI cooTBerctBoBath ['OCT 1516.2, pasn.l u 3, a Takxke
CTaHJapTaM Ha OTJIebHbIE BUIbI AJIEKTPOOOOPYI0BAHUS.



I[OJ'DKHBI IPUMEHATHCA CICAYHOIHNE METOAbI HCITBITAHUH

a) 711 BHYTPEHHEH H30JISUHU AJIEKTPOOOOpYyI0BaHUS (KpOME T'a30HAMOIHEHHOT0) - TpeXy1apHbIi
METO/;

0) U1 BHENIHEW HM3OJISIIUU DJIEKTPOOOOPYIOBAHMS M BHYTPEHHEH M30JIAIUN Ta30HAIIOTHEHHOTO
3JIEKTPOOOOpyAOBaHUS - 15-ynapHbIid METO/I.

Jiss BHEIIHEH W30JSIMH CHIIOBBIX TPaHC(POPMATOPOB, IIYHTUPYIOIIMX PEAKTOPOB H MEXIY
KOHTaKTaMU OJHOTO M TOTO K€ TOJIOCa Pa3beAMHHUTENCH TOIMyCKaeTCsi MPUMEHSATh BMECTO 15-
ynapHoro metojga Metoll 50%-HOro paspsaHOro HampsHKEHHsS, MPU 3TOM BBIAEPKHBAEMOE C
BEepOSTHOCTHIO 90% HampspKeHHE JOJIKHO OBITh HE MEHbIIE COOTBETCTBYIOIIETO HCIBITATEIHHOTO
HATPSKCHUS.

1.6.4. TumoBble WCHOBITAHMUS HANPSDHKCHUSIMM KOMMYTALMOHHBIX HMIIYJbCOB BHEIIHEH U
BHYTPEHHEH M30JIUN TPAaHC(POPMATOPOB HAINPSKEHUS M TOKA, BBHIKIIOYATENICH M KOHIEHCATOPOB
CBS3U JOIIYCKAETCS IPOBOAUTH OJHOBPEMEHHO.

ITpu 3TOM K 371€KTpOOOOPYNOBAHUIO KAaTErOpUM pasMelieHHuss 1 AOKHO ObITh MpUIIOkKeHo 15
UMITYJIECOB IOJIO)KUTEIbHON MOJSPHOCTH NP UCHBITAHUU B CYXOM COCTOSIHMM U 110 15 uMiysbcoB
o0enx NOJSApHOCTEH MpH HCHOBITAHUM MOJ JOXKIEM, a K 3JIEKTpoOOOPYAOBaHMIO KaTeropui
pasmenienuss 2, 3 u 4 - mo 15 umnynbcoB o0eux mnossipHocTed. MakcuManbHOE 3Hau€HUE
UCTIBITATEIBHOTO HANPSHKEHHUS JOJDKHO OBbITh NPUHATO HAMOOJBIIUM W3 JBYX 3HAYCHUH:
HOPMHUPOBAHHOTO Y MPUBEACHHOIO K aTMOC(EPHBIM YCIOBUSAM IPU UCIIBITAHUU.

1.6.5. VcnblTaHue H30ISTOPOB, pa3beAUHUTENEH, KOPOTKO3aMbIKaTeled M 3a3eMiMTenei
UCIBITATEIbHBIMU HAIIPSDKEHUSAMH KOMMYTAI[MOHHBIX HMMITYJIBCOB IO METONy, YKa3aHHOMY JUIS
BHEITHEH H30JIA1UHU, ABJIACTCA OAHOBPEMCHHO UCIIBITAHUEM HUX BHYTpeHHef/’I 30NN,

1.7. AcnpiTaTtenbHble KpPATKOBPEMEHHBIE HAIPSIKEHUS TPOMBILIUIEHHONW YaCTOTHI

1.7.1. HcnslTaTenpHOE KpPAaTKOBPEMEHHOE HAIPSIKEHUE MPOMBIIIJIEHHOM YacTOThI JIOJKHO
OpeACTaBIATh €000  HampsbkeHue dvactorel 50 I'm wiam  (IpuM MCHIBITAHUM  CHJIOBBIX
TpaHcpOpMaTopoB, TpaHcpopMaTOpOB HaIpsHKEHUS u peaKTopoB HampsHKEHUEM,
UHIYKTHPOBAHHBIM B UCIBITYEMOM TpaHC(HOPMATOpPE UM PEAKTOpPE) MOBBIIIEHHONW YaCTOThI, HO HE
6omee 400 I', ¢ geiicTByromMM (YCIOBHBIM) 3HaU€HHWEM, YKa3aHHBIM B Ta0n.3, S u 6, . 1.13, 2.4.2-
245,2.4.9-2.4.11, 4.3.2 n npuinoxeHuu 7.

Taomuma 5

HopMupoBaHHbIe ucnbiTaTenbHble KPAaTKOBPEMEHHbIE HanpPsiXKeHUsi NPOMbILLNIEHHON
4acToThbl ANEKTPOO6OPYAOBAHNA C HOPMarbHOW U3onsALnen;
AencTBylolee 3HavYeHue, kB*

*  Kpome TpaHchOpMaTOpOB HANpsOKCHHs, TPaHCHOPMATOPOB TOKA U H3OJISITOPOB,
paspabortannbix nocie 01.07.88; KPY, KTII, sxpaHupoBaHHBIX TOKOIPOBOJOB M KOHJEHCATOPOB



cBsi3u, pazpabortanubix mocie 01.01.90; cunmoBbix TpaHchOpMaTOpOB, PEaKTOPOB M aIMaparos,
paspaborannbix nocie 01.07.89.

Knac
Harp
JKCHU
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1 2 3 4 5 6 7 8 9 10 | 11 12 13 |14 | 15
3 18 - 24 24 24 24 24 - 26 | - 26 27 | 26 | 28
6 25 - 32 32 32 32 32 - 34 | - 34 36 | 34 | 40
10 @ 35 - 42 42 42 42 42 - 45 | - 45 47 | 45 | 53
15 | 45 - 55 55 55 55 55 - 60 | - 60 63 | 60 | 70
20 | 55 - 65 65 65 65 65 65 70 | - 70 75 | 70 | 85
24 | 65 - 75 75 75 75 75 - 80 | - 80 85 | 80 | 100
27 | 70 - 80 80 80 80 80 - 90 | - 90 95 | 90 | 110
35 | 85 - 95 95 95 95 95 95 105 - 105 | 110 105|130
110 | 200 | 200 | 200 230 200 | 265 | 230/200 | 230 |280| - 280 | 295 280 355

*

150 | 230 | 275 | 275 300 275 | 340 300/275| 300 |320|415 355 | 375 | 355460

*

220 | 325 | 400 | 400 | 440 400 | 490 |440/400| 440 |465 ) 600 | 520 | 550 520|675
*

330 | 460 | 575 | 460 560 500 | 630 | 750/680 | 750 | 670|875 670 | 700 | 890 890
*

500 | 630 | 830 | 630 760 700 | 800 |1030/94 | 1030 | 900 1250, 900 | 900 |122 1225
0* 5

* 3HaueHuWs, yKa3aHHbIC B 3HaAMEHATEese, - JJIs1 MACJSIHBIX BBIKJIIOYATENICH, B YHCIWUTENE - IS Ta3
BBIKJIFOUYATEIIEN




Tabnuua 6

HopmupoBaHHble ucnbiTaTenbHble KPaTKOBPEMEHHbIe HanpsiXXeHUsi MPOMbILLNEHHOMN
4acTOTbl ANEKTPOO6OPYyAOBaHUA C O6NeryeHHon u3onsaumen; oeMcTeyloLlee
3HauyeHue, KB*

* Kpome TpaHcOpMAaTOpOB HAIpPsDKEHHs, TpaHCHOPMATOPOB TOKA M H30JIATOPOB,
paspaborannbix mociae 01.07.88; KPY wu KTII, pazpadorannbix mocie 01.01.90; cumoBsix
TpaHcGOopMaTOpPOB, PEAKTOPOB H alMaparoB, paspadoranHbix nocie 01.07.89.

HcnbiTarensHoe HcnpiTarenpHOE HANPsHKEHUE MPU TNIABHOM
OJTHOMHUHYTHOE HalpsHKEHUE HI0/TbeME BHEITHEH U30JIAIIUN
W30JISIIAH
B CyXOM COCTOSIHUH MOJT TOKJIEM
Kracc CuitoBbie Tparchopm | DnekTpood Mexny Tpancdopma-
HanpsDKeH | TpaHchopMmarop a- o- KOHTaKTaMH TOPBI
ust BI, TOPBI pyaoBaHUE OJTHOTO U HaIPsHKCHUS
AIIEKTPOOO | IIYHTHUPYIOIIUE HarpsKe- TOTO XK€ U TOKa,
o- U JIyroracsi- HUS M TOKQ, HoJIroCca arrmaparbl 1
PYIOBaHUS | IIHE PEaKTOPHI TOKOOTpa- pa3beIuHH- U30JIITOPHI
, kB HUYHBAIOIH TeIeH, KaTeropuu
e npenoxpa- | pasmeuieHus 1
PEaKTopHI, HUTENEH, Ipu
anmapaTsl BBEIHYTOM
u naTpoHe
U30JITOPHI
1 2 3 4 5 6
3 10 13 15 18 10
6 16 21 23 27 18
10 24 32 35 42 28
15 37 48 53 62 42
20 50 65 70 85 55

dopma HaNpsHKEHWS U METOJ, ONpENEIeHUsl YCIOBHOro AeicTByroniero 3HadeHus - no I'OCT

1516.2, pazn.4.

(M3menennas pemakius, MU3m. N 4, 5, 6).

1.7.2. B HacTOsALEM CTaHIApTe€ yKa3aHbl MCIBITATEIbHbIE KpPAaTKOBPEMEHHBIE HAaNpsKEHUS

HpOMBIHIJ'IeHHOI\/'I HaCTOThI:




a) OJHOMHHYTHOE HampsDKeHHWEe, NPUKIAIbIBAGMOE K H3OJSIUU C  BBIICPKKOW IPHU
HOPMHPOBAHHOM 3HAYCHHM B TEUYCHHE | MUH WIM JIPYroro BpeMeHH (5 MHH MU MeHee | MHH) B
cootBercTBuM ¢ ykazanusmu ['OCT 1516.2, pazn.4;

0) HampspKeHHE IpH IUIaBHOM MOIbEME, NMPUKIAABIBAEMOE K H30JALUU 0e3 BBIICPKKH TpU
HOPMHMPOBAaHHOM 3HAYEHUH.

1.7.3. Metoapl WCHBITAHUM H3OJISIIUM KPATKOBPEMEHHBIM HAINPSHKEHUEM  MTPOMBIIUICHHON
4acTOTBI U KPUTEPUU BBIJIEPKUBAHUS UCIIBITaHUA JOLKHBI cooTBeTcTBOBaTh ['OCT 1516.2, pa3a.1l u
4, a TaK)Ke cTaHJapTaM Ha OTAeNIbHbIE BHU/IbI 3JIEKTPOOOOPYI0BaHUSI.

I[OJ'DKHH IIPUMEHATHCA CICAYHOINE METOAbI HUCITBITAHUH

a) JUIA BHYTpeHHCﬁ N30 A0 3JI€KTpOO60py,Z[OBaHI/IH - OOHOKPATHOC IIPUIIOKCHHUC
OIHOMHHYTHOI'O UCIIBITATCIIBHOTO HAIIPAKCHUA

0) JUIs BHEITHEH M3OJISIIUK 3JIEKTPOOOOPYAOBaHUS U BHYTPEHHEH M30JIAIIMM MEXKYy KOHTaKTaMu
ra30HAMOJIHEHHBIX BBIKIIIOYATENICH - TPEXKpAaTHOE MPUTIOKEHUE HCIIBITATEILHOTO HAIPSHKEHUS TIPH
MJIABHOM TTOTbEME.

Jlyist BHENIHEH HM30JISIUU CWJIOBBIX TPAaHC(HOPMATOPOB M MEXKIY KOHTAKTaMH OJHOTO M TOTO KE
MOJIF0CAa PAa3bEIUHUTENCH U MPEAOXPAHUTENEH MPHU BBHIHYTOM MATPOHE JOMYCKAaeTcs MPUMEHSThH
BMECTO METOJIa TPEXKPATHOTO MPUJIOKECHUS HAIIPSKEHUS MPHU IJIABHOM IMOJBEME METOJ CPEIHEr0
pa3psAIHOTO HANPSKEHUS MPU TUIABHOM MOABEME, IIPHU 3TOM BBIIEPKUBAEMOE C BEPOATHOCTHIO 90%
HaIpsHKEHUE JOKHO ObITh HE MEHBIIIE COOTBETCTBYIOIIETO UCTIBITATEIFHOTO HATIPSKCHHS.

1.7.4. Jlns u3onsauum:

obmoroxk HH ¢ HoMuHansHbIM HanpsbkeHueM Hibke 3 KB cuiioBeix TpancdopmaTopos,

BTOPUYHBIX OOMOTOK TPaHC(POPMATOPOB HAMPSHKEHUS U TOKA,

CUTHAJIBHBIX OOMOTOK 3a3€MIISIONINX JTYTOracsIIuX peakTOpOB,

HEUTpaau OOMOTOK CHJIOBBIX TpaHCGOpPMATOpoB, TpaHC(HOPMATOPOB  HANPSDKEHUS U
HIYHTUPYIOIIMX PEeaKkTOPOB, HE JIOMyCKAaoLIeH paboTy ¢ pa33zemiieHueM HelTpaiy,

Heneil ynpaBneHus, OJIOKUPOBKU U CUTHATHM3AIUH - HCIBITAHHE OJKOMUHYTHBIM HaNpsKEHUEM
MPOMBINIICHHON 9acToThl (Tim.1.14, 2.4.3-2.4.5, 2.4.9-2.4.11 u 4.3.2) o MeToy, yKa3aHHOMY JISI
BHYTpPEHHEN H30IIAIINY, SIBISIETCS OJTHOBPEMEHHO HCIBITAHNEM UX BHEIIHEH U30JISAIINU.

1.8. UcnbITarenpHOE JIIUTENHHOE HAMPSHKEHUE POMBIIIIIEHHONW YacTOTHI

1.8.1. HcmeiTarenbHOEe JIMTENbHOE HAMPSHKEHHE TPOMBINUICHHOM  YacTOTHI  JOJIKHO

MPEACTABISITE cOO0H HarnpspkeHrne yacToThl 50 'l iy moBbIIeHHOM YacToThl, HO He 6oee 400 I,
C ICUCTBYIOIINM 3HaUCHUEM, YKa3aHHBIM B Ta0.7.

Ta0muma 7



HopmupoBaHHble UcnbiTaTeNnbHble ANUTENbHbIE HaNpPsXXeHUs NPOMbILLIIEHHOWN
4YacToTbl BHYTPEHHE! U30NALUN CUNOBbIX TPAaHCOPMATOPOB U LYHTUPYIOLUUX
peakTopoB; Ae/CTBYylOLlee 3HaYeHue, KB

Kitace HanpspkeHust HcnpiTaTenbHOE UTUTEIBHOES
TpaHc(hopMaTopoB HarnpsHKeHUE
HIYHTHPYIOLIUX PEaKTOpOB, KB OTHOCHTEJBHO 3eMin 00MoTku BH
TpaHchopmaropa peakTopa
1 2 3
220 220 -
330 295 -
500 425 350

[Ipumeyanue. 3HAUCHUST UCTIBITATEIBHBIX HANPSDKEHHUM ISl NTIYHTUPYIOIIUX PEAKTOPOB KJIACCOB
HanpsbkeHus 220 u 330 kB 10mKHBI OBITH BBEICHBI B CTAHIAPT 110 MEpe pa3paboTKH PEaKTOPOB.

I[JII/ITGJIBHOCTI) BBIACPIKKU HUCIIBITATCIIBHOIO HAIIPSAXKCHUA HEC 3aBUCUT OT €TI0 YaCTOTHI.

1.8.2. Ilpu wucCHbBITAHUM JUINTEIbHBIM HAINpPSDKEHWEM IPOMBIIIJIEHHOW YacTOThl JOJKHO
IIPOBOAMTHCS U3MEPEHUE MHTEHCUBHOCTH YacTUUHBIX pa3psanos no 'OCT 20074 u crangapraMm Ha
OTJIEbHBIE BUBI DJIEKTPOOOOPYIOBAHMUS.

1.9. TpeGoBaHus K U30JISILIMKA HA CTOWKOCTh B OTHOILIEHUU TETJIOBOTO MPOOOs

OneKkTpooOOpyAOBaHKE, B M3OJSIMM KOTOPOTO BO3MOXKEH TEIIOBOM NpoOoi (Hampumep, NMpu
OCHOBHOM OPraHMYECKOW BOJIOKHHUCTOM M3O0JISIIMU), JOJDKHO BBIIEPKUBATh HCIBITAHUE Ha
CTOMKOCTh M30JIALIMA B OTHOIICHUH TEIJIOBOTO MPO0O0s MPUIIOKEHUEM K H3OJISIIIUM OTHOCUTEIHHO
3eMJIM HAMPsDKEHUST TPOMBIIIUIEHHON 9acToThl, paBHOTO 110% Hanbonbiiero padbodero HampsHKeHUs
MPU  HCTBITAHUU DJIEKPOOOOpYyIOBaHUS KiaccoB HampstkeHuss or 3 mo 35 kB wm 110%

HauOOobIIEero pabovyero HampsHKEHUs, JAeJICHHOrO Ha NES MIPH UCHBITAHUH 3JIEKTPOOOOPYIOBAHUS
kJjaccoB HanpspkeHus 110 kB u Beie.

Meron ucnsitanus - no I'OCT 1516.2, pazn.4.
JlomyckaeTcss He TPOBOAMTH YyKa3aHHOE UCIBITAHUE, €CIH PAacuyeTOM, TMOATBEPKICHHBIM
OKCIICPUMEHTOM HWJI TPEJABAPUTEIBHBIMU HCCICIOBAaHUSAMH Ha MaKeTax WM o0pasmax ¢

aHaJIOTUYHOM KOHCprKLIHCﬁ HU30JIA1IUH, YCTAHOBJICHO OTCYTCTBUC OITACHOCTH TCIIJIOBOT'O Hp060ﬂ.

1.10. TpeGoBaHUS K JIUTOM WM 3alOJTHEHHONH KOMIAYHJOM H30JIALHUU B OTHOIIEHHH OTCYTCTBHS
YaCTUYHBIX Pa3psa0B



DneKkTpooOOpPYyAOBaHWE WU €ro YacTh C JIUTOW WM 3alOJHEHHONW KOMIAYHJOM H30JIsIreH
JIOJKHO BBIIEPKUBATH UCIIBITAHUE HA OTCYTCTBHE YACTUYHBIX Pa3psa0B B T'a30BBIX BKIKOYEHUSX B
M30JISILUY TTPUJI0KEHUEM HANPSIKEHUS IPOMBIIIIJIEHHOW YaCTOTHI.

YkKa3aHHOE HCIIBITAHHE MOXKET MMPOBOAUTBHCA METOAOM HM3MCECPCHHA 3aBUCUMOCTH TAaHI'CHCA YIJia

JOURJIEKTPUYECKUX TOTeph OT HanpskeHus, usMmeHsemoro 1o 120% HauOosbiiero pabodero
HANpsDKEHUST JUISL DJIEKTPOOOOpYIOBaHUS KJIAcCOB HampspkeHUs oT 3 go 35 kB wm 120%

HauOOJIbIIEr0 pabdovYero HampsOKEHUs, JEIIEHHOTrO Ha 3 , JUISL DJIEKTPOOOOPYIOBaHMS KIIACCOB
HanpspkeHus 110 kB u BbIme, Win ApyruMu METOIaMHu.

MeTOI[ HCIIBITAHUA M, B CIy4Ya€ HUCIBITAHHA IIO YaCTAM, IIPUKIAABIBAEMOC K HHUM HAIIPSKCHUC
JOJIXKHBI OBITH YKa3aHbl B CTaHAAPTaX Ha OTACIIbHBIC BHU/IbI 3H€KTpOO60py1IOBaHI/IfL

1.11. TpeboBaHusl K BHEIIHEN U30JIALIMY B OTHOIIEHUH OTCYTCTBHSI BUIUMON KOPOHBI
Bremnss uzomsinus TpanchopMaTOpOB HAPSHKEHHS M TOKA, allliapaToB, KOHJIEHCATOPOB CBSI3U U

H30JITOPOB KJIIACCOB HAIIPSIKCHUA 330 u 500 kB AOJIDKHA BBIACPIKUBATH UCIIBITAHUE HA OTCYTCTBUC
BI/I[[I/IMOI\/JI KOPOHBI IMPUIOKCHUEM K HU30JIAIHUKA OTHOCHUTCIIBHO 3€MIJIM HAIIPSKCHUA HpOMBIHIJICHHOfI

4yacToThl, paBHOTO 110 % HambombIIero pabovyero HanpsKEHus, ACJICHHOTO Ha NED
Merton ucnbitanus - mo 'OCT 1516.2, pazn.4.
1.12. TpeboBaHus K IJIMHE ITYTH YTEUKHU BHEITHEH U30JISLUU

JlnMHa myTH yTeuKHM BHELIHEH M30JIALUU AJIEKTPOOOOpYyI0BaHUS KaTEropuu pasmelleHus 1 - mo
I'OCT 9920.

1.13. [lomonHuUTeNbHbIE TPeOOBAHUS K H3OJSILUU 3JIEKTPOOOOPYIOBaHHUS KIMMATHYECKOTO
ucnonHenus T (TC), a Takxke kaTeropuu pasMenieHus 2 KIMMaTudeckux ucnonneHuit Y n XJI

1.13.1. MBonsamust snextpoobopynoBanust kiumarudeckoro wucnosnenus T (TC) momkna
ynoBietBopaTh TpeboBanusm ['OCT 15963.

1.13.2. N3onsmus 21eKTpooOOpyA0BaHUS KATETOPUHN Pa3MEIIeHUs 2 KIMMAaTHIECKUX UCTIOTHEHUI
VY u XJI nmomwkHa yIOBIETBOPATH TPeOOBAaHMSIM, OMPENEIsEeMbIM KOHJICHCAIIMEH BIArd, KOTOPHIC
JIOJIKHBI yCTAHABIMBATHCS B CTAHApTaX HA OTAETIbHBIC BUIBI AIEKTPOOOOPYIOBAHHUS.

1.14. TpeboBaHus K U3OJSIUU IIETICH YIIPABICHHS, OJIOKUPOBKU ¥ CUTHATU3AINH

1.14.1. M3omsiumsi  SIEMEHTOB  ILeMed  ympaBlieHus, OJOKMPOBKM W  CUTHAIU3AIUU
ANIEKTPOOOOPYIOBAHMS, a TAK)KE CaMUX IIETIeH MOJDKHA BBIIEPKUBATH MCIIBITATEIIFHOE HAMIPSKECHUE
MIPOMBILUIEHHOM YacTOThI, paBHOE 2 KB, npukiaipiBaeMoe N00OYEPETHO MEKIY:

a) TOKOBEAYIIMMU U 3a3€MJICHHBIMH YaCTSMU;

0) TOKOBENYIIUMHU YaCTSIMH PA3HBIX IIETIEH;

B) Pa30MKHYTBIMU KOHTaKTaMH 3JIEMEHTOB OJHOM U TOH K€ LIEIH.



I[J'II/ITGJ'IBHOCTB BBIACPIKKHU UCIIBITATCIIbHOI'O HAIIPSXKCHUSA JOJDKHA OBITE paBHa 1 MuH.

[Tpumevanue. McnbiTanue 1no moAnyHKTaM O W B JAHHOIO IIYHKTa JIOIYCKAETCS HE NMPOBOAUTH
OpU YCJIOBUM TapaHTUPOBAHUS NPEANPHUATHEM - H3TOTOBUTENIEM TpaHCPOpPMATOpa, peakTopa H
annapara Heo0X0AUMOTro Ka4ecTBa U30JIALHH.

(M3menennas pepaxkuus, M3m. N 3).

1.14.2. Ecnun xakue-nmu00 3JIEMEHTHI LIeTIeii COrflacHO CTaHJapTaM MM TEXHHYECKUM YCIOBUSIM, B
COOTBETCTBUH C KOTOPBIMH OHHU HU3TOTOBJIEHBI, HE AOIYCKAIOT UCIBITAHUS HANIPSHKECHUEM, PABHBIM 2
kB, To ucneiTaHue AOKHO OBITH MPOBEACHO NpU HampsbkeHuu He meHee 1,5 kB. Ilpu Hanuuuu B
LENAX 3JIEMEHTOB, HE JIOIYCKAIOIINUX MCIBITAHUS HAIpsLDKEHHWEM, paBHBIM 1,5 kB, ucneitarensHoe
HaIpsDKEHUE JJOJDKHO OBITh MPHIIOKEHO MPH OTCOEIMHEHUHU ITHX 3JeMeHTOB uemnei. [locne storo
JIOJDKHO OBITH NPOBEJEHO KOMIUIEKCHOE HCHBITAHHE LeNe ¢ MPUCOSIMHEHHEM BCEX 3JIEMEHTOB
HaIpPsDKEHUEM, JI0IIyCKA€MbIM BCEMH 3JIEMEHTAMU.

1.15. Buns! ucouplTanuii

1.15.1. M3onsimust 3meKTpoo0OpyAOBaHUS JIOJDKHA MOABEPraThCs THUIOBBIM, MEPHOIUYECKUM U
PUEMO-C/IATOYHBIM HCIBITAHUSAM. VICTIBITAHUS JOJDKHBI MPOBOAMTHCS HA TIOJHOCTHEO COOpPaHHOM
AJIEKTPOOOOPYIOBAHNH, 32 UCKITIOUEHHUEM ciydaeB, ykazanHbeix B 'OCT 1516.2, pazn. 1.

1.15.2. TunoBbIM HCHBITAHUSIM  JIOJDKEH OBITh  IOABEPTHYT  KaXKIbI HOBBIM  THUI
3NIEKTPOOOOPYJOBaHUS HA COOTBETCTBHE DJIEKTPUYECKONH MPOYHOCTH €ro HM30JSLUH  BCEM
TpeOOBAaHUAM HACTOAIIETO CTaHIApPTa.

TUMOBBIM  UCHBITAHUSIM  TIOABEPraeTcs TOJIOBHOM oOpasenr wuiauM oOpaszer; U3 IMepBOr
IPOM3BOJICTBEHHON mnaptuu. s 371eKTpooOOpyI0BaHUsS MacCOBOTO IPOU3BOJICTBA (HAImpUMED,
M30JISITOPOB KJIACCOB HampspkeHUs oT 3 10 35 kB) TUNOBBIM HCHBITAHUSM MOTYT IOJIBEPraThCs
HECKOJIbKO 00pas3IioB, €CJIM 3TO YKa3aHO B CTaHIApTax Ha OTAEIbHBIE BUJIbI JJIEKTPOOOOPYIOBaHUS.

[Ipumeuanusi: 1. Eciu KOHCTPYKIMST M TEXHOJOTMYECKUH MPOLECC HM3TOTOBIEHUS HW3OJISLUU
ANEKTPOOOOPYIOBAHKSI HOBOTO THIA HIASCHTUYHBI KOHCTPYKIIMM M TEXHOJIOTHYECKOMY TMPOIECCY
W3TOTOBJICHHSI M3OJSAIUU DIIEKTPOOOOPYJIOBAHMS JPYroro THIIA, PaHEE BBIIEPIKABIIETO THUIIOBOE
WCIIBITAaHUE, TIPOBEICHUS TUIIOBOTO UCIIBITAHUS AJIEKTPOOOOPYI0BaHUSI HOBOTO THUIIA HE TPEOyeTCHI.

2. JlomyckaeTcsi 1O COIJIACOBAHUIO C MOTpeOuTerIeM HE MPOBOAUTH THUIIOBBIE HUCIBITAHUS
BHYTPEHHEH H30JSAIMM CHIIOBBIX TPaHC(OPMATOPOB I'PO30OBBIMH MMITYJIbCAMH HANPSKEHUS, €CIU
NpeaAnpuUATUCM-U3rOTOBUTCIIEM Ha OCHOBAaHWH THIIOBBIX HCHIBITAaHUH TpaHC(bOpMaTOpOB TOIro K€
Kjlacca HaNpsOKEHWs C AHAJOTMYHOM KOHCTPYKIMEH OOMOTOK W M3OJSLMM M PE3yIbTaToB
I/ISMepeHI/II\/'I HepeHaHpH)KeHI/II\/’I IIpyU HU3KOM HUMITYJIbCHOM HAIIPSKCHUHU B PAHEC MCIIBITAHHBIX
TpaHchopMmaTopax M JaHHOM TpaHchopmaTope (He HMEIOIIEM NPUHIUIHMAIBHO HOBBIX Y3JIOB
U30JIALUM) DJIEKTPUYECKas IMPOYHOCTh IOCIEIHEr0 IpH HANPSIKEHUAX TPO30BBIX HMILYJIbCOB
OLICHUBACTCS Kak yJIOBIETBOPSIOIIAs TpeOOBaHUAM JaHHOTO cTaHaapra. B srom ciydae
HpENpUATHE-U3TOTOBUTENb JOJKHO IMPEJCTABUTh B 0A30BYI0 OpraHM3alMio M0 CTaHAAPTH3ALUU
TEXHUYECKOe OOOCHOBAaHME JONYCTHMOCTH HE MpPOBOAUTH THIIOBOE HUcHbITaHue. Popma
TEXHUYECKOT0 0OOCHOBAHUS MPECTaBIEHA B IPUJIOKEHUH | HACTOSAIIEro CTaHapTa.



3. TunoBoe HcCHBITaHWE OJAHOMUHYTHBIM HAINPSKEHHEM MPOMBIIUIEHHON 4acTOThl BHYTpPEHHEH
M30JISIMY JIMHEMHOTO KOHIIa OOMOTKH € HENOJHOW M30JISMEN HEUTPaIu IYHTUPYIOIIUX PEAKTOPOB
He npoBoautTca. COOTBETCTBHE H3OJSIUU JHMHEHMHOrO KOHIA OOMOTKM YyKa3aHHBIX PEaKTOPOB
OTHOCHTEJIBHO 3eMJIM U MEXIY (ha3aMH HCIBITATeIbHBIM HANPSHKEHUSM MPOMBIIUIEHHONW 4aCTOTHI,
yKa3aHHBIM B Ta0J1.5 (rpadsl 2 U 3), AOHKHO OBITH MOATBEPKACHO PACUCTOM.

4. UcnwiTanue moa JOXKIAEM BHCIITHEH W30S 3JI€KTpOO60py,HOBaHI/I${, HMCIOIIECT0 OCHOBHBIC
AKTUBHBIC YaCTHU, PACIIOJOXCHHBIC B METAJZINYECKON 000J0UKe U MMPUCOCOAUHACMBIC YCPC3
CaMOCTOATCIIBHBIC BBOJIbI, AOIIYCKACTCA HE IIPOBOAWTH, €CJIIM HMCIBITAHHUC BHEIITHEH HU30JIA NN
BBOJIOB ITOA AOKACM IIPOBCACHO OTACIBHO.

5. HcnweiTanue HAITPSAXKCHUAMU KOMMYTAIMOHHBIX HMMITYJIBCOB CHJIOBBIX TpaHC(i)OpMaTOpOB n
IIYHTHPYHOIIUX PEAKTOPOB, p33pa6OTaHHHX JO0 BBCACHHA B I[CﬁCTBHG HaCTOAIICTO CTaHaapTa,
A0IMYCKACTCA HE IPOBOJAUTD.

(M3menennas penakmus, M3m. N 2).

1.15.3. TumnoBoe ucHbITaHHUE JOJIDKHO OBITE MMpOBEACHO IIOJIHOCTBIO HJIM YaCTHYHO B ClIy4dac
HN3MCHCHUA KOHCTPYKIIMU HU30JIA1NN U TCXHOJIOTHYCCKOT'O mponecca MU3TOTOBJICHUSA
3J'I€KTpOO60py,Z[OBaHI/I$I, a TAaKXXC€ 3aMCHbI IIPUMCHACMbBIX MAaTCPHAIOB, €CJIN YKa3aHHbBIC U3MCHCHUSA
MOT'YT CHHU3HUTH OJJICKTPUUCCKYIO IIPOYHOCTH H3O0JIALHNH. OO0beM HCIIBITAHUS YCTaHaBJIMBACTCA
NpeapusATUCM-U3TOTOBUTCIICEM B 3aBUCHUMOCTHU OT XapaKTepa YIIOMAHYTBIX H3MEHEHHUIA.

[Tpumeuanus: 1. Ecau KOHCTPYKIMS M TEXHOJIOTMYECKMH MpOIlecC M3rOTOBICHMS W30JIALUH, a
TaK)K€ X M3MEHEHUS WU 3aMEHa NMPUMEHSEMBIX MaTEpUaJIoB JJIsl JaHHOTO 3JIEKTPOOOOPYI0BaHMS,
MOJUIeXKAIEr0 TUIIOBOMY HCHBITAHHIO B CBSI3M C YKAa3aHHBIMU W3MEHEHMSMH, WIEHTHYHBI
NEPEYUCIIEHHBIM (paKTOpaM AJisi IpYroro 3JeKTpooOOpYJOBaHMsI, BBIIEP/KABIIETO TUIIOBOE (B TOM
Yuciae B CBA3M C YKAa3aHHBIMM M3MEHEHUSIMH) MM NEpUOJIMYECKOe HCIBITAHUE, TO NPOBEICHUE
YKa3aHHOTO UCIBITAHUS JTAHHOTO JIEKTPOOOOPYI0BaHUS HE TPeOyeTCsI.

2. Ha TunoBoe (B COOTBETCTBUH C IAHHBIM ITYHKTOM) UCIIBITAHWE BHYTPEHHEHN U30JISIUN CUIIOBBIX
TpaHC(OPMATOPOB T'PO30BBIMH  HMMITYJbCAMHM  HANpSOKEHUS PACHpOCTpaHsAETCs  JIONyILEHHeE,
ykaszanHoe B 1.1.15.2, npumeuanue 2.

1.15.4. Kaxx11p1ii BBITyCKaeMBbIil THUIT 3JIEKTPOOOOPYIOBAHUS IO HCTEUYCHUH TPOMEKYTKA BPEMEHH,
YKa3aHHOTO B CTaHJapTaxX Ha COOTBETCTBYIOLIEE 3JIEKTPOOOOPYIOBAHME, JODKEH IMOJABEpPrarbes
NEPUOANYECKUM HCIBITAHUSAM Ha COOTBETCTBHME DJIEKTPUYECKOW MPOYHOCTH €r0 M30JSLUU BCEM
TpeOOBaHUSAM HACTOSIIETO CTaHAAPTA, 3a UCKIIOUEHUEM UCTIBITaHUI:

M30JISIIMM OOMOTOK CHJIOBBIX TPaHC(OPMATOPOB HAIPSHKEHUSIMU TPO30BBIX U KOMMYTAIIMOHHBIX
UMITYJIbCOB;

U30JISIUN TOKOOTPAHWYHMBAIOIINX U JIyTOracsalliX peakTOpOB, TPAaHCPOPMATOPOB HAIPSHKEHUS U
TOKA, aIlllapaToB, KOHAECHCATOPOB CBA3HU U U30JIATOPOB HAIIPSKEHUAMU I'PO30BBIX UMITYJIbCOB;



BHEIIIHEH M30JIIIUHN CHJIOBBIX TPaHC(OPMATOPOB, MEXTy KOHTAKTaMH OJJHOTO U TOTO K€ IOJIF0ca
pa3beIMHUTENEH U IPEIOXPAHUTEIEH IPU BBIHYTOM HaTPOHE.

K nepuoanyeckuM HCOBITAaHUAM OTHOCSTCA BCE YKa3aHUs HACTOSIIErO CTaHJapTa JJisg THUIOBBIX
HUCIILITAHUH.

[Tpumeuanus: 1. Ecnu KOHCTPYKIMS M TEXHOJIOTMYECKUH IPOLIECC M3TOTOBJIEHUS H30JSLUU
HOJUIeXKALEr0 MEPUOJUYECKOMY MCIBITAHUIO JAaHHOI'O 3JIEKTPOOOOpPYIOBAHUSA  MJIEHTHYHbI
KOHCTPYKLIMUM W TEXHOJOTHYECKOMY IPOIECCY HM3TOTOBICHHS JAPYroro 3JIEKTPOoOOOpyIOBaHUS,
paHee BBIIEPKABUIETO IEPUOAMYECKOE HCIBITAHUE, TO IPOBEACHHUE NEPUOJUYECKOTO HCIIBITAHUS
U30JLIMU JAHHOTO 3JIEKTPOOOOPYNOBAaHUS HE TpeOyercss IO HACTYIUICHHS CpPOKa IPOBEACHHS
OYEPEIHBIX NEPUOANYECKUX UCTIBITAHUMN.

2. Ilepuoanyeckue UCHBITAaHUS TpaHC(HOPMATOPOB TOKA, ANIAPATOB M M30JATOPOB JIOMYCKAETCS
IPOBOJUTH TOJIBKO MPH OJHOW (hopMe TpO30BOTO MMITYNbCa (TIOJNHBIA WINM CPe3aHHBIA) W OTHON
HOJISIPHOCTU MMITYJIbCOB (ITOJIOKUTENbHAsI WM OTpULIATeNbHAsl), TP KOTOPBHIX MO JIAHHBIM paHee
IIPOBE/ICHHBIX UCCIIEOBAHUM 2JIEKTPUYECKAsl IPOYHOCTD U30JALNUN 0Ka3aJ1aCh MEHbIICH.

3. Tlepuomuyeckoe WCIBITAHUE W3OJIAIHUUA SJICKTPOOOOPYIOBaHUS HA CTOWKOCTH B OTHOIICHUU
TEIUIOBOTO TPO0O0S JIOMyCKAeTCs HE MPOBOJMTH, €CIM 3TO YCTAHOBJICHO B CTaHAApPTE Ha JIaHHOE
AJIEKTPOOOOPYIOBAHHUE.

(M3menennas penakuus, M3m. N 2).

1.15.5. Kaxnapiit obpazer] 37eKTpooOOpyIOBaHMs MpPU BBITYCKE C MPEANPHITUS-U3TOTOBUTEINS
JIOJIKEH OBITH MOABEPTHYT MPUEMO-CIATOYHBIM UCIIBITAHUSAM €TI0 U30JISIINN:

a) JUIS BHYTPEHHEH H30JISIIUU BCEX THIIOB AJIEKTPOOOOPYIOBAHHMS, KPOME BHYTPEHHEH H30JISAIIUU
JUHEHHOTO KOHIIA IIYHTHPYIOIIUX PEaKTOPOB C HETMOJIHOW U30NALIUeNd HEUTpalld, - OMHOMUHYTHBIM
WCIIBITATENIbHBIM HAIPSHKEHUEM MPOMBIIUICHHOW YacTOTHl B COOTBETCTBUU ¢ Tim.1.14, 2.4, 3.3, 4.3,
5.3,6.2.1,7.4,8.2.1, 8.38, 8.4, 9.3.1, 9.3.3 HacTOsI11I€TO CTaH/1APTa;

0) JUIs BHYTpPEHHEH H30JLUM JIMHEHHOTO KOHIA IIYHTUPYIOIIMX PEAKTOPOB C HEMOJHOU
M30JSIHENH HEUTPAJIH - HAIIPSKEHUEM ITOJIHOTO TPO30BOT0 UMITYJIbCa B COOTBETCTBUU C 11.2.1.1;

B) JUIsl BHYTPEHHEH M30JSUU MEXAY KOHTAaKTaMU OJJHOTO M TOTO K€ IMOJII0CA Ta30HAIMOIHEHHBIX
BBIKJIFOUYATesIel (KpoMe MCIIBITaHUS 110 MOAIMYHKTY a) - HalpsHKeHUEM NMPOMBIIIUIEHHONW YacTOTHI MPH
IUIABHOM TOABEME B COOTBETCTBHM C M.5.4 wiu (Ui BBIKJIIOUaTeNed kinaccoB HampsbkeHus 330 u
500 kB) HanpskeHHEM KOMMYTAllMOHHBIX UMITYJILCOB B COOTBETCTBUU C 11.5.2.2;

T') JUIsl BHYTPEHHEH M30JIIUN CHIIOBBIX TPAHC(POPMATOPOB U IIYHTUPYIOIIUX PEAKTOPOB KIIACCOB
HanpspbkeHus 220 kB u Bblie (KpomMe UCHBITaHUS MO MOJAMYHKTY a) - JUIMTEIbHBIM HaNpsKeHHEM
IIPOMBIIIJIEHHON YaCTOTHI B COOTBETCTBUH C 11.2.6.

[Ipumeuanus: 1. Jlonmyckaercs He MPOBOAUTH OTAECIBHO MPUEMO-CAATOYHOE UCIIBITAHUE U3O0JISLIUU
yCTaHABJIMBAaEMBIX Ha TpaHCHOpMATOpaxX, peakTopax M ammaparax BBOJOB KJIACCOB HAINPSDKEHUS OT
3 mo 35 kB, apMmupyeMbIX MNpeanpUsATHEM-U3TOTOBUTENEM TpaHChoOpMaTopa, peakTopa HIU
ammapara, a TaK)Ke BBOJIOB, COOMpaeMbIX M3 YacTell Ha Oake 3JeKTpooOOpyAOBaHUS, OTPAHUINBASCH



OPUIOKEHHEM K BBOJAM HCHBITATEIBHOIO OJHOMHHYTHOTO HampsDKeHUs TpaHchopmaTopa,
peaxTopa WM arapara Ipy IPOBEACHUN IIPUEMO-CIATOYHOIO UCIIBITAHUS [TOCIICIHUX.

2. B o0beM mnpHeMO-CAATOYHBIX HCHBITaHUI (aphOpOBBIX H30JIATOPOB, YKA3bIBAEMBIH B
CTaHJApTaxX Ha 3TU H30JIATOPHI, HCIBITAHUE OJHOMHUHYTHBIM HAINPSHKEHUEM MPOMBIIUICHHON
YacTOThl MOXET HE BXOJWUTh MPHU YCIOBUU YKa3aHHsI APYroro crocoda NpPOBEpPKH KadecTBa
W3TOTOBJICHHS U30JISITOPOB, 3aMEHSIOIIETO UCIIBITAHUE OJJHOMUHYTHBIM HAIIPSKECHUEM.

3. Jlomyckaercs HE MNPOBOJIUTH MPUEMO-CAATOYHBIC WCIBITAHUS HW3OJSAIUH  COOpaAHHBIX
TOKOOT'PAaHUYMBAIOIIUX CYXUX PEAKTOPOB, @ OTPAHUYHUBATHCS UCIIBITAHUEM UX U30JISTOPOB.

4. Jlomyckaercsi HE NPOBOJUTH NPUEMO-CAATOYHBIE HCIBITAHUS HM30JLUU LENEW MEePBUYHBIX
coenquHenuii KPY mnpu pa3oOuieHHOM (KOHTPOJIBHOM) M PEMOHTHOM IIOJIO)KEHHUU BBIJBUKHOIO
JJIEMEHTA, a TAK)KE IPU OTKIIOUEHHOM IOJIOKECHUH Pa3bEeIUHUTENIEH, MPUCOCIUHEHHBIX K LIETISIM
nepBUYHBIX coequHeHuit KPY 6e3 BBIABMKHBIX 3JIEMEHTOB.

5. Jlomyckaercs He NPOBOAMTH IIPUEMO-CIATOYHOE HUCIBITAHUE H30JSLHUHA MEXAY KOHTaKTaMHU
OJHOIO0 ¥ TOrO K€ IIOJI0CA Ta30HAIOJHEHHBIX BBIKIIOYATEICH IPUIOKEHUEM HAMPSKEHUS I10
NOJANYHKTAaM a) M B) K IIOJHOCTbIO COOpPaHHOMY BBIKJIIOUATENI0 WM, MPU I0RIEMEHTHOM
UCMBITAHUM, K MOIYJIsAM (pa3pbiBaM), a OrpPaHUYMBATBCA MCIBITAHUEM OJHOMUHYTHBIM
HAIPSDKEHUEM OT/AEIbHBIX M30JIMPYIOIIMX YacTe Mojysiel (pa3pblBOB) U MIPOBEPKON COOTBETCTBUSA
yepTeKaM H30/ALUUOHHBIX PACCTOSHUNM MEXAY Pa3sOMKHYTBIMH KOHTAaKTaMH KaXkKIOro MOIYJIS

(pa3pebiBa).

OT0 JomycKaeTcsi B Cllydae, €clid paHee MPOBEACHHBIMU HCCIEIOBAHUSMU U MEPUOTUYECKUMU
UCTIBITAHUAMHU MOJyJie (pa3pbIBOB) TOM k€ KOHCTPYKLIMH [OKa3aHO, YTO IPU TaKOM METOJe
KOHTPOJISI M30JISIIMM BCE MPOBEPEHHbIE MOJYJIU (pa3pbiBbl) BBLACPKUBAIOT HCHBITAHUS 110
HNOJANYHKTAaM a) M B). YKa3aHHOE JONMYyIIEHHE JODKHO OBbITh YCTaHOBJIEHO B CTaHAapTax Ha
BBIKJIFOYATEIIH.

6. JlomyckaeTcss NMpUEMO-CAATOYHOE HCHBbITAHUE BHYTPEHHEW H3OJSIUM MEXKIY KOHTaKTaMu
OJIHOTO M TOTO K€ MOJIF0CA Ta30HANOIHEHHBIX BBIKIIIOUaTeNIel KiaccoB HanpsbkeHus 220 kB n Huxe
HaIlpSDKEHUEM  IIPOMBINUIEHHOW 4YacTOTHI IIPM  IUIABHOM IOABEME 3aMEHSATh HMCIBITAHHEM
HaNpsHKEHHEM KOMMYTAIlMOHHOTO MMITYJbCa, 3HaY€HHE KOTOPOIO JOJDKHO OBITh YCTaHOBJIEHO B
CTaHJapTaXx Ha YKa3aHHbIE BbIKIIOYaTenu. JlOMycTUMOCTh TakKoOM 3aMeHbl JOJDKHA OBITh
MIOATBEPIK/ICHA IIPU TUIIOBBIX WIH IIEPUOAUYECKUX UCIIBITAHUSAX.

7. Jlomyckaercss He NPOBOAUTH MPUEMO-CIATOYHBIE HUCIBITAHUS U3OJIILUU MEXAY KOHTAKTaMU
OIHOTO U TOr'0 K€ IMOJII0OCAa KOMMYTAIIMOHHBIX allliapaToB (}1.]'[5{ Ta30HAITOJIHEHHBIX BBIKIIIOUATENICH C
Y4eTOM NpUMEYaHHs 5 K JaHHOMY IYHKTY) U MEXJy TOKOBEAYIIUMH YacTSIMU COCETHUX IOJIOCOB
arrapaToB, €CJIM 3JIEKTPUYECKAs] TPOYHOCTh YKA3aHHOW M3OJISILIUN ONPEEISETCS BO3LYIIHBIMYA WIH
MacCJISHBIMU IIPOMEXYTKAMU M €CJIIM IIPOBEPKOM YCTAHOBIEHO COOTBETCTBUE W3OJISLIMOHHBIX
PACCTOSIHUM YepTekKaM.

8. Jlomyckaercs TO COTJIACOBAaHHMIO C TMOTPEOUTENIEM HE MPOBOIUTH IMPUEMO-CIATOYHBIE
HCIIbITAHUA UIATCIIBHBIM HAaIPsSKCHUCM HpOMBIH_UIeHHOI\/'I HJaCcTOThbl OTACIBHBIX THUIIOB CHJIOBBLIX
TpanchopmaTopoB kiacca HampsbkeHuss 220 kB. DTo nmomymieHue M0DKHO OBITH OOOCHOBAaHO
HUCIIBITAHUAMU Ha MNPCANPUATUU-U3TOTOBUTCIIC aHAJIOTHUYHBIX TpaHC(pOpMaTOpOB JaHHOT'O KJIacca



HaNpsOKEHUST W OMNBITOM JKCIUIyaTallid pPacCcMaTpHUBAeMbIX THUIIOB TpaHC()OPMATOPOB JTAHHOTO
IPEANPUATHA-U3TOTOBUTEIIA.

(M3menennas pepaxkuus, M3m. N 1).
1.16. TToBTOpEHKE HCTIBITAHUI HA PEANPUATUN-U3TOTOBUTENE. VIcTBITaHNe y TOTpeOuTeNs

1.16.1. Ilpu noBTOpEeHNH HA MPEANPHUATUHA-U3TOTOBUTEINIE UCTIBITAHUN 3IIEKTPOOOOPYIOBAHUS TIO
nporpaMMe IPUEMO-CIAaTOYHBIX HCHBITAHWNA HUCHBITATENbHOE OJAHOMMHYTHOE HAIpsKEHHE
IIPOMBIIIJIEHHON YacTOTHI JIOJKHO COCTaBJIATh IO OTHOLIEHHMIO K YCTAaHOBJIEHHOMY B HACTOSIIEM
CTaHJapTe 3HAYCHUIO UCIIBITATEIbHOIO HAIPSKEHUS:

100% - nmnst Bcex BHJIOB AJIEKTPOOOOPYIOBAaHUS KJIacCOB HampsbkeHus oT 3 go 15 kB u mns
KepaMHUYECKHX U30JIATOPOB BCEX KJIACCOB HAMPSIKCHHUS;

90% - i 37eKTPOOOOPYAOBAHUS, KPOME KEPAMUYCCKHX H30JISATOPOB, KIACCOB HAIMPSHKCHUS OT
20 mo 500 xB.

HpI/IMe‘IaHI/IC. Ykazanue 0 CHMKEHHHU HMCHBLITATEIHLHOIO HaIIpsAXKCHUA 10 90% HOPMHPOBAHHOI'O
S3HAYCHHA HC OTHOCHUTCA K HCIIBITAHUAM, IHOBTOPACMBIM Ha MPCANPUATHU-U3TOTOBUTCIIC, B CBA3U C
TEM, UYTO IIOCJIIC YCIICIIHO IIPOBCACHHOI'O HUCIBITAHUA  U30JISALUA 3HeKTp0060py,I[OBaHI/I${
noasepraiacb USMCHCHUIO, HAIIPUMEDP B CBA3U C 3aMEHOM Yy3J1a UJik ACTAJIN, YTO MOKCT IIOBJIMATH Ha
SJICKTPHUYCCKYIO IPOYHOCTD U30JISINUN 3HeKTp0060py,[[OBaHI/IH.

1.16.2. Ecau npu TUIOBOM WM NEPUOJUYECKOM MCIBITAHUM OJHOMUHYTHBIM HampsKeHUEM
KOMIUIEKTHOTO  3JIeKTpooOopyaoBanus (Hanpumep, KPY wunm ammapata) wu3onsmus  ero
KOMIUIEKTYIOIEH YacTu - TpaHcdopMaTopa HANpsDKEHUs WM TOKa, ammapara Wid HU30Js8Topa, -
paHee UCIBITaHHAs Ha NPEANPHUITHH - U3TOTOBUTENE ITON YacTH, noasepraercs ucnsitanuio 100%
€€  HCHBITATeNbHOIO  HANpPSOKEHHs] HECKOJIbKO pa3, TO HEBBIAEP)KUBAHUE  H3OJALMEH
KOMIUIEKTYIOLIEH YacTh BTOPOIO WJIM MOCIEAYIOIMX HCHBITAHUNH He SBISeTCS OpaKOBOYHBIM
MPU3HAKOM JIJISl KOMILIEKTHOTO 3JIEKTPOOOOPYA0BaHNUS.

1.16.3. [omyckaercsi mpoBeJeHHE Yy MOTPeOUTENs] HCHBITAHUS OJHOMHUHYTHBIM HaIpsDKEHHEM
NPOMBIIIJICHHON YacTOThl 3JIEKTPOOOOPYJOBAaHUS, HE BKIIOYABIIETOCS B OHKCIUIyaTalMI0 U
HAXOJSIIErocss B MPUTOJHOM Jisi pabOThl COCTOSIHMM; TPU 3TOM HMCIBITATEIbHOE HAIpPSIKEHHE
ANIEKTPOOOOPYOBaHUS (KpOME KEpaMHUYEeCKHX H30JITOPOB) HE JOJDKHO mpeBblmark 90%, a
KepaMuueckux H30isaTopoB - 100% wucneITaTeNbHOrO HAIMPSHKEHUS, YCTAHOBJIEHHOTO B JIAHHOM
CTaHJapTe JUIsl COOTBETCTBYIOIIETO JIEKTpoobopyaoBanus (Tabdmn.5, rpadel 2-8 wnu tabn.6, rpadsl
2-4). B cmywyae mpoBemeHHs y TOTPEOUTENsT WCIBITAHUS DSJICKTPOOOOPYHIOBAaHHS KIACCOB
Hanpsbkenus 220, 330 u 500 kB, a cunoBbIx TpanchopmaTopa - Takke kiaccoB HanpspkeHus 110 u
150 kB nporpamma ucneiTanus (KpoMe OTAEIBHOTO UCIIBITAaHUST OOMOTOK KJIACCOB HampspKeHUs 35
kKB u Huxe) nomkHa OBITh COTJIacOBaHa C MPEANPUATHEM - U3TOTOBUTEIEM 3JIEKTPOOOOPYLOBAHMS.
JUINTENbHOCTh MPUIIOKEHHUS HCIBITATEIbHOTO HAINPSDKEHUS JOJKHA ObITh He Oosnee 1 MuH BHe
3aBUCUMOCTH OT BUJ]a OCHOBHOMN M30JIALIUN.

[Tpumeuanue. Ilpu OTCYTCTBHM y MOTpeOUTENEH HCTOUHUKA HANPSDKEHHUS TOBBIIICHHON YacTOTHI
UCTbITAaHWE TpaHcopMaTopa y NOTpeOUTENs HHAYKTUPOBAHHBIM HANpsDKEHUEM JIOIMYyCKaeTcs



npoBoauTh npu yactore 50 I'm HampspkeHuneM He Bbllle 1,3 HOMMHAIBHOIO IPH JJIUTEIBHOCTH
Beiiepkku 1 muH. [ TpaHc(OpMATOpOB € MarHMTONPOBOJIOM U3 XOJIOAHOKATAHOW CTau
nNpeanpusATUC-U3roTOBUTECIIb MOXKET YCTAHOBUTH MCHBIIYIO, YCM 1 MHH, JJIATCIBHOCTb BBIIACPIKKH,
HO He MeHee 20 c¢. DTO OrpaHMYCHUE IMTEIBHOCTH JOJDKHO OBITh yKa3aHO B CTaHAApTe Ha
TpaHchopMaTopsl.

2. TPEBOBAHUA K U3onAaunm CUnoBbiX TPAHCPOPMATOPOB, SJIEKTPOMAIMHUTHbLIX
TPAHC®OPMATOPOB HANPAXEHUA U PEAKTOPOB*

* TpeOoBaHHS HACTOSIIIIETO Pa3jesia 00 UCIBITAHUIX W30S B COOTBETCTBUU C Tabnumamu 2, 4,
5 u 6 OTHOCATCA, €ClIM HE YCTAaHOBJIEHO MHaue, K kaxaou u3 cropoH BH, CH u HH cunoBbix
tparcdopmaropoB. Ilox m3omsuueii oomorok BH, CH, HH wim Heltpann oOMOTKH MOHUMAETCSI
cooTBeTcTBeHHO M3ossus cropod BH, CH, HH unu ctoponsl HelTpaiu 0OMOTKH.

2.1. TpeGoBaHus K BHYTpEHHEH U30JIALUN IPU HAIPSKEHUSAX TPO30BBIX UMITYJIbCOB

2.1.1. BHyTpeHHSS U30ISIUsT OOMOTOK TpaHC(OpPMAaTOPOB* M PeakTOPOB JOJIKHA BBIACPKUBATH
UCTIBITAHUS NTPUIIOKEHUEM K JIMHEHHOMY 3aKUMY (B Tpex(a3HbIX TpaHC(HOpPMATOpaX U peakTopax K
KaXIOMY JIMHEHHOMY 32)KHMY ITOOYEPEIHO) KaKIAOH OOMOTKM HANpPSDKEHUH MOJHBIX M CPE3aHHBIX
UMITYJIBCOB, YKa3aHHbIX B Ta0.2 (rpadbi 2 1 8, 3 u 9 unu 4 u 10).

* TpeOoBaHMA K H3OJALMM TPaHCHOPMATOPOB OTHOCSATCSA, €CIM HE YCTAaHOBJIEHO HHAaue, K
CUJIOBBIM TpaHC(popMaTOpaM U 3JIEKTPOMAarHUTHBIM TpaHC(pOopMaTOpaM HANPSKEHUS.

[Tpumeuanue. Jlng sneKkTpomeuHbIX TpaHchOpMaTopoB Kiacca HamnpsbkeHus 35 kB,
HOJKII0YAaeMbIX K BO3JYLIHON JIMHUM 3JIEKTPOIIEpeaud yepe3 MPOMEeXyTOUHbIE TpaHCHOPMaTOPhI
IPU BBIMOJIHEHUHU COEAMHEHUS MEXIY J3JEKTPONEYHBIM U TMPOMEKYTOUHBIM TpaHCHOpMaTOpOM
Ka0enbHOW BCTAaBKOM WM SKpaHUPOBAaHHBIM TOKOIPOBOJOM, JIOMYCKAETCS YCTaHaBJIMBATh
UCIBITATENbHbIE HANIPSDKEHUS TPO30BBIX UMITYJIBCOB HIKE, YEM YKa3aHO B Ta01.2. DTH CHUIKEHHBIE
3HAQYECHUS JOJDKHBI YKa3blBaThCs B CTAaHIApPTaX WM TEXHUYECKHUX YCIOBUAX Ha DIIEKTPOICYHBIE
TpaHcQOpMaTOPBHIL.

(M3menennas penakuus, M3m. N 3).

2.1.2. BHyTpeHHsisl U30s1usi 0OMOTOK KJIACCOB HampspkeHus oT 3 no 35 kB TpancdopmaTopoB ¢
MOJTHOM W3OJIALIMEN HEUTpad TMPHU BBIBEJCHHOW HEUTpaldu AOJDKHA BBIICPKUBATH HMCITBITAHUS
(xkpome wucnbiTaHuss 1o m.2.1.1) mpuiokeHHEeM K 3aKUMYy HEWTpalld HampsDKeHUH TONHBIX U
Cpe3aHHbIX UMITYJIbCOB, YKa3aHHBIX B Ta01.2 (rpadsl 5 u 8).

[Tpumeuanue. Ecinu n3onsius oOMOTKH CO CTOPOHBI HEUTpaJId U CO CTOPOHBI JTUHEHHOTO KOHIA

BBITIOJIHCHA OAVMHAKOBO, TO YKA3aHHBIC B JJAHHOM IMYHKTC UCHBITAHUA JOIMYCKACTCS HC IPOBOAUTD.

2.1.3. BHyTpeHHss U30JIALMsI COSIMHEHHBIX B 3BE3/ly OOMOTOK KJIACCOB HAIpsDKEHUS OT 3 10 35
kKB Tpex¢azupix TpanchopMaTOpOB C MOJHOM HM30JIALIUEH HEHTpanyu Npy HEBBIBEJACHHOW HEHTpaiu



JOJDKHA BBIIEP)KMBATh HCIBITaHUA (KpoMe HchnbITaHus 1o 1.2.1.1) npunoxeHueM K Tpem
JIEKTPUUECKU COEIMHEHHBIM MEXJY COOON JIMHEHHBIM 3aKMMaM OOMOTKU HAIPSDKEHUH MOJHBIX
UMITYJIbCOB:

JUIsi OOMOTOK KJIACCOB HampsikeHus ot 3 10 15 kB - ykazansbIx B Ta0x1. 2 (rpada 5);
Jutst 0OMOTOK KiaccoB HanpsbkeHus 20 u 35 kB - paBubix 105 u 140 kB cooTBeTcTBEHHO.

2.1.4. BHyTpeHHss H30iALUS OOMOTOK CHIJIOBBIX TPAaHC(OPMATOPOB C HEMOIHOW H30JISALIUCH
HelTpanu, Jonyckawoomeil padboTy ¢ pa33eMileHHeM HeHTpaiiu, JOJDKHA BbIIEPKHUBATH HCIIBITAHUSA
(kpome wucnbiTanuss 1o 1.2.1.1) OpUIOKEHUEM K 3aKUMy HEUTpaaud HaNpsDKEHUH IOJIHBIX
HMMITYJICOB, YKa3aHHBIX B Ta011.3 (rpada 6).

2.1.5. WcnblTanus M30LIMU OOMOTOK CYXMX CHJIOBBIX TpaHC(OpMAaTOpoB, TpaHC(HOPMATOPOB
HAIpsDKEHUST M PeakTopoB (B TOM uMciae OETOHHBIX PEAKTOPOB) C HOPMAJIbHOW HW3OJSILIMEN
HaNpsOKEHUSMHU T'PO30BBIX MMIYJIbCOB JOJKHBI POBOAUTHCS UCHBITATEIbHBIMU HANPSDKEHUSAMU U
METO/JaMH, YCTaHOBJICHHBIMH JUIi BHYTPEHHEH H30JIUU TPaHC(HOPMATOPOB MU PEAKTOPOB, HO
UMITYJIbCAaMH KaK MOJ0XKHUTEIbHOM, TaK U OTPULIATEIbHOM MOJISPHOCTH.

2.2. TpeboBanus K BHEUTHEH U30JSIUU MPU HAMPSIKEHUSX TPO3OBBIX UMITYJIHCOB

2.2.1. BHemHsis u30s1MsS OOMOTOK TpaHC(OPMATOPOB U PEAKTOPOB IOJDKHA BBIIACPKUBATH
UCTIBITAHUS HAPSDHKESHUSMHE MTOJIHBIX U CPE3aHHBIX UMITYJIBCOB, YKa3aHHBIMU B Ta0m.2 (rpadsr 13 u
19, 14 u 20 unm 15 u 21).

2.2.2. BHemHAS U30s1Hs BEIBEICHHON HEUTpain 0OOMOTOK KJaccoB HampshkeHHs oT 3 10 35 kB
TpaHchOpMaTOPOB C TOJHOM W3OJSAIMENd HEUTpadu JOJDKHA BBIACPKUBATh  HCIIBITAHUS
HaINpsHKEHUSIMU TOJIHBIX U CPE3aHHBIX UMITYJICOB, YKa3aHHBIMU B Ta01.2 (rpadst 13 u 19).

2.2.3. BHemHsis M30MAUs BBIBEJCHHOW HEWUTpalli OOMOTOK CHIJIOBBIX TpaHC(HOPMATOPOB C
HETOJIHOW H30JISIIMEeN HeWTpaiu, NOMycKaromed padoTy ¢ pa33eMIICHMeM HEWTpad, I0JDKHA
BBIIEP)KUBATh UCIIBITAHUS HAMIPSDKEHUSMU TOJTHBIX UMITYJIBCOB, yKa3aHHBIMH B Ta011.3 (Tpada 6).

2.2.4. Tlpu wucneiTanusx mno mm.2.2.1-2.2.3 wucHbITaTeNbHOE HAIMPSHKEHUE JOJDKHO OBITh
MIPUIOKEHO K UCIBITYEeMOW BHEIIHEW W30J1UU (BBOJY) OTHOCHTEIIBHO 3€MJIM U JIPYTHUX BBOJOB
TpaHcGOpMaTOPOB UITH PEAKTOPOB.

2.3. Tpe6OBaHI/IH K U30JIUA TPHU HAITPSIPKCHUAX KOMMYTAlIMOHHBIC UMITYJIBCOB

2.3.1. BHyTpeHHs 30T 0OMOTOK TPaHC(HOPMATOPOB U PEAKTOPOB OTHOCHUTENIBHO 3EMIIU
JIOJDKHA BBIICP)KUBATH MCIIBITAHUS TIPUIIOKEHUEM (HETIOCPEICTBEHHO UM ITyTeM WHIYKTHPOBAHUS
B HCHOBITYeMOM TpaHcopmaTope) K JsuHeiiHOMY 3axuMmy ooOmoTku BH (B Tpexdasnbix
TpaHchopMaTopax K KaKJIOMY JIMHEHHOMY 3aKHMY TOOUYEPEIHO) HANpPSHKEHUH KOMMYTAIIMOHHBIX
UMITYJIbCOB, YKa3aHHBIX B Ta01.4 (rpada 2).

s cunoBeIx aBTOTpaHc(opMaTopoB KinaccoB HampsbkeHuss oomotrok BH/CH(HH) 500/330 xB
YKa3aHHOE HCIIBITAHUE SIBJISETCS TakXke HcmbiTanueM wuioisuuu oomotkn CH(HH), mpu stom
NepeKyoyaTeNlb 4Hucia BHUTKOB JIOJDKEH OBITh YCTQHOBIEH B TaKO€ IMOJOXEHHE, YTOOBI
paccuuTaHHoe 1o ko3 duLreHTy TpaHchopMalluy Hanps>KeHUE UMITYJIbCOB Ha JTMHEHMHOM 3a)KHMe



oomotrkn CH(HH) Obuio xak MOXXKHO Onmke K 3HAUYEHHUIO, yKa3aHHOMY B Tabm.4 (rpada 2) ams
kiacca Hanpsbkenus 330 kB.

2.3.2. BHyTpeHHss M30JSIHs MEXTy pazaMu 0OMOTOK Tpex(a3HbIX CHIIOBBIX TpaHC(HOPMATOPOB
JIOJKHA BBIICPIKUBATH MCTIBITAHUS HAMPSHKCHUSMH KOMMYTAIIMOHHBIX MMITYJIBCOB, YKa3aHHBIMHU B
Tabn.4 (rpada 3).

HcnpiTaHue MO JAHHOMY ITYHKTY IPOBOJMTCS OJHOBPEMEHHO C WCIBITAHUEM BHYTpPEHHEH
n3oisuuy o m.2.3.1.

[Tpumeuanue. JlomyckaeTcsi IO COIJIACOBAHMIO C IOTPEOUTENEM Ul OTAEJIbHBIX THUIIOB
TpanchopmaTopoB, paszpaboTaHHbIX A0 1 sHBaps 1978 T., MPOBOAWTH HCHBITAHUS BHYTPEHHEH
M30JSIIMK MeXay pa3zaMu 0OMOTOK OTZEIbHO OT MCHBITAHUS M30JIALUNA OTHOCUTEIBHO 3€MJIM; IpU
9TOM HUCHBITaTEIbHOE HAmpshDKEHHE MexAy ¢dazaMu JOHKHO ObITh HE HIXKE yKa3aHHOTO B TaOu.4

(rpada 6).

(M3menennas penakmus, M3m. N 1).

2.3.3. BHemHsis W30S CHIOBBIX TPaHC()OPMATOPOB U PEAKTOPOB OTHOCUTEIBHO 3E€MIIU
(BO3OyIIHBIE TPOMEXYTKH) B CYXOM COCTOSHUM W TpPaHC(HOPMATOPOB HANPSIKEHUS B CYXOM
COCTOSTHUM U JUIsl TpaHCPOPMATOPOB HAMPSKEHUS KaTErOpUH pasMenieHus 1 - Taxke moa JokKAeM
JIOJIKHA BBIIEP)KUBATh MCHBITAHUS HANPSHDKEHUSAMHU KOMMYTAIIMOHHBIX MMITYJIbCOB, YKa3aHHBIMU B

Tabn.4 (rpaga 5).

Hcnsrtanne oomoroxk CH (HH) knacca nanpspxkenust 330 kB aBroTpancgopmMaTopoB MpoBOIUTCH,
KaK ykazaHo B .2.3.1.

2.3.4. BHemHss u3onsAuus Mexay (asamu (BO3IyLIHBIE MPOMEXYTKH) OOMOTOK Tpex(a3HbIX
CHJIOBBIX TPaHC(HOPMATOPOB JOJKHA BBIIEPKUBATH B CYXOM COCTOSIHUM MCIBITAaHUS HAllPSDKEHUSIMU
KOMMYTAIlMOHHBIX UMITYJILCOB, YKa3aHHBIMU B Ta01. 4 (rpada 6).

[Tpu sTOM K 3axkuMaM 00enx (a3 AOKHBI ObITh IPUIIOKEHBI UMITYJIBCHI Pa3HBIX MOJISPHOCTEH C
MaKCHUMAaJbHBIMU 3HAUEHUSIMH, PABHBIMH IOJIOBUHE HCHBITATEIBHOTO HAIPSDKEHUS, TaK YTOOBI K
M30JSIIMU MeXAY GazaMu ObLIO MPHII0KEHO HOPMUPOBAHHOE UCTIBITATEILHOE HAMPSIKEHHE.

2.4. TpeboBaHusg K BHYTPEHHEW H3OJSIUH MPU OJHOMHUHYTHOM HANpsHKEHUH IPOMBIIUIEHHON
4acTOTBI

2.4.1. BuyTpeHHss M30JIMA KaXJ0H M3 OOMOTOK TpaHC(HOPMATOPOB M UIYHTHPYIOUIMX U
JyroracsiliiX peakToOpoB C MOJHOM M30MSIIMeNd HEUTpanu, a TakkKe BHYTPEHHSS U30JILUs OOMOTKH
TOKOOTPaHNYMBAIOUINX PEAKTOPOB JOJDKHA BbBIICPKUBATh HCIBITAHUE OTHOCUTEIBHO 3€MIIM U
Ipyrux OOMOTOK MPUJIOKEHHBIM OT BHEIIHEr0 HCTOYHUKA HCIBITATENIbHBIM OJHOMHHYTHBIM
HanpsDKEHUEM, yYKa3aHHbIM B Tabn.5 (rpada 2 wim 4) wim B Tabn.6 (rpada 2 wnu 3), a Takke B
nm.2.4.3, 2.4.4 wim 2.4.5. Yactu pacmieryieHHONH 0OMOTKH JOJKHBI PacCMaTPUBATHCS KaXK/as Kak
OTJeNbHas OOMOTKA.

2.4.2. BayTpeHHss M30JAIHMs 0OMOTOK TpaHC(HOPMATOPOB U JYroracsiiux peakTOpOB ¢ MOJTHOMN
u3ojsiuen HeiTpanmu oomMoTkn BH momkHa BBIEp)KHMBaTh HCHBITAaHUE (KpOME HCHBITAHUS TI0



1n.2.4.1) OOJHOMMHYTHBIM HaIpPsDKEHUEM, PaBHBIM JBOWHOMY HOMHMHAJIBHOMY HANpPSDKEHUIO U
UHYKTUPOBAHHBIM B UCIIBITYEMOM TpaHc(hOopMaTope UM PeaKkTope.

(U3menennas penakmus, M3m. N 3).

2.4.3. M3omsauust oomotkn HH (mmeromelt HoMuHaNIBHOE HampspkeHue Hibke 3 KB) cuioBbIx
TpaHcGOpPMATOPOB OTHOCUTEIIBHO 3eMJIM U JAPYTUX OOMOTOK JIOJDKHA BBIJCPKUBATH HCIIHITAHHE
MPUJIOKEHHBIM OT IIOCTOPOHHET0 UCTOYHUKA C OJJHOMUHYTHBIM HANPSYKEHUEM, PABHBIM:

5 kB - mnsa TpanchopmaTopoB ¢ HOpMaIbHOM u3osIMel 0oMoTkn BH;
3 kB - ms TpanchopmaTopoB ¢ o0eryeHHoN u3osiuein ooMotkn BH.

2.4.4. U3onauust BTOPUYHOM OOMOTKH TpaHC(HOPMATOPOB HAMPSIKEHUS OTHOCHTEIHHO 3eMIIU U
JIPYTrUX OOMOTOK JIOJI’KHA BBIICP>KHBATh HCIBITAHUE MPHJIOKEHHBIM OT IMOCTOPOHHETO0 MCTOYHMKA
OJIHOMUHYTHBIM HaIpsDKEHUEM, paBHBIM 2 KB.

2.4.5. HSOJ’IHHI/IH CUTHAJILHOH OOMOTKU 3a3CMJAIOIHUX PCAKTOPOB OTHOCHTCIIbBHO 3C€MJIM H
OCHOBHOI 0OMOTKH J0JDKHA BBIACPKHUBATH UCHBITAHUEC IPUITOKCHHBIM OT ITIOCTOPOHHETO UICTOYHUKA
OIHOMHHYTHBIM HAIIPS?KECHUEM, PaBHBIM 2 kB.

2.4.6. BuyrpeHHss wuzonsaiuss oOMOTOK kiaccoB HampstkeHuss oT 110 mo 500 kB cumoBbix
TpaHchOpMaTOPOB C HEMOJHOW u3oJsIIMel HelTpanu oOmoTkn BH pomkHa BbIIEpKUBaTh
UCIBITAHUE OJHOMUHYTHBIM HAMpsHKEHUEM, WHAYKTHPOBAHHBIM TOJTHOCTBIO WJIM YacTUYHO B
ucrneiTyeMoM Tpancopmarope. [Ipu sTomM HampspkeHHEe JTUHEWHOTO KOHIA UCTIBITYEMOM OOMOTKH
OTHOCHTEJIBHO 3€MJIM JIOJDKHO OBITh paBHO yKa3zaHHOMY B Ta01.5 (rpada 2).

B tpexdaznpix TpaHchopmaropax ¢ obmoTkoi BH, pacmonosxeHHON CHapyXH OCTaJIbHBIX
00MOTOK, u3oysilus Mexay oomorkamMu BH cocemnux ¢a3 nomxHa BBIIEPKHUBATH HCIBITAHHUE
OJTHOMUHYTHBIM HAIIPsDKEHUEM HEe MEHbIlle YKa3aHHOro B Ta0i.5 (rpada 3), mpuIokKEeHHBIM MEXIy
JTUHEWHBIMU 3akuMaMu 00MoTok BH cocennux das.

Ecnu npu ucnblTaHuM 1O HAcTOSALIEMY MYHKTY u3oisiuu ooMotok BH aBToTpancdopmaTopos
BO3HHKAIOIIME Ha JUHEHHOM KoHIe oOMoTkM CH HampspkeHUs He MEHbIe yKa3aHHBIX B Tabi.5
(rpada 2), To ucneiTanue uzoisuu ooMotku BH sBnsieTcs Takke MCHbITaHUEM H30JIALUNA OOMOTKU
CH; B npoTHBHOM ciTydae UcTbITaHue 30K 00MOTKH CH 10KHO OBITH TPOBEAEHO OTJIENBHO.

Wzomsiust oomotok HH tpancdopmaropoB u oomorok CH ¢ momHON u3omsiueld HeWTpamu
TpanchopMaTopoB  (MCKJIIOYash aBTOTPAaHC(HOPMATOPHI) JOHKHA  BBIJICPKUBATH  HCIIBITAHUE
HaIpsKEHUEM, TPUIIOKEHHBIM OT TOCTOPOHHETO UCTOYHHUKA, COMIACHO 1.2.4.1.

IIpumeyanus:

1. Ilpu wucnpITaHUSIX (TUIMOBBIX, MEPHOJUMYECKUX M TPUEMO-CIATOYHBIX) H3OJSIUH OOMOTKHU
kimacca HampspkeHuss 110 kB omHodasHeix u  TpexdasHbIX TpaHCHOPMATOPOB AOMYCKAETCS
CHIDKEHHE, HO He Oojee ueM Ha 8%, UCHBITATEIBHOTO HANPSIKEHUS M30JIIUU JTUHEHHOro KOHIA
OOMOTKM OTHOCUTENIBHO 3€MJIM, €ClIi 0e3 3TOr0 CHI)KEHUS HANpPSIKEHHE OTHOCHUTEIBHO 3EMIIU
KaKoi-mnbo OOMOTKM WIM HAaMpsDKEHHE MEXAYy COCEAHHMH OOMOTKAaMH, PACIOJOKCHHBIMH Ha
OJIHOM U TOM K€ CcTepkHe, npeBbicuiio Ob1 105% wnnn HanpsokeHHe MeXy OOMOTKaMH COCETHUX



¢a3 mpeBbicmiio 061 110% COOTBETCTBYIOIIETO 3HAUEHHUS] HCHBITATEIBHOTO HANPSKCHUS,
yKazaHHoro B TaOm.5 (rpada 2 wmu 3). Ilpm 3TOM wH3O0mAIMS JMHEHHOTO KOHIIA OOMOTKH
OTHOCHUTEJIBHO 3€MJIM JOJDKHA OBITh paccydTaHa Ha TOJHOE 3HAYEHHE HCIBITaTeIbHOTO
HaIpsDKEHUs, YKa3aHHOTO NIl Hee B Tabi.5 (rpada 2). st TpexdasHbix TpaHCPOpMATOPOB (Kpome
aBTOTPaHC(HOPMATOPOB) YKa3aHHOE B 3TOM MPHUMEYAHUU CHIDKEHHE HCIBITATEIFHOTO HAIPSIKCHUS
JOIyCKaeTcsl sl JIMHEWHOTo KoHIa oOmoTku BH Tonbko cpenHelt mo pacmoioXkeHHIO Ha
MarHuTonpoBose (a3pl M, KpoMe TOro, TOJNBKO B Cllydyae, €CIIM MarHUTHas CUCTeMa
TpaHncopmaTopa Hepa3BEeTBICHHAS.

2. IIpu mpremMo-c1aTOuHOM UCHBITAHUU U30JISIIHHA aBTOTPAHC(HOPMATOPOB COTTIACHO HACTOSIIEMY
MYHKTY JIOMYCKAETCsl CHUKEHHUE HCIIBITATEIbHOTO HANPSKEHUs IMHEHHOTO0 KOHI[a 0011el 0OMOTKH
aBToTpaHchopMaTopa Mo CpPaBHEHHUIO C HOPMUPOBAHHBIM 3HAYeHHEM He Oosee yem Ha 15%.

(M3menennas pepaxkuus, M3m. N 2).

2.4.7. UcneiTanue coriacHo 1.2.4.6 BHYTPEHHEH M30JIAIUN CHUIIOBBIX TpaHCHOPMATOPOB (KpoMme
aBTOTPaHC(HOPMATOPOB) JOJDKHO OBITh HMPOBEAEHO TaK, YTOOBI, KpOME BBINOJIHEHHsS TpeOOBaHUN
YKa3aHHOT'O MYHKTAa O 3HAYEHUM HCIBITATEIbHOI'O HANPSHKEHUS JIMHEHHOTO KOHLA MCIIBITYEMOM
00OMOTKH OTHOCHUTEJIBHO 3€MJIH, a TaKKe - JJIs Tpex(a3HbIX TPaHCHOPMATOPOB - MEXKy OOMOTKAMH
BH cocennux a3, ompeaeneHHOE pacueTHBIM ITYTEM HANpsHKEHHWE MEXKAY JIMHEHHBIM KOHIIOM
oomotku BH n OmkallliumMu K HEMy TOYKaMHU cocelHEe OOMOTKHM, pacloIO)KEHHOW Ha TOM e
CTEp’KHE U HOPMaJIbHO 3JIEKTPUUYECKU HE COeMHEHHOM ¢ oOMoTkamu BH, Obl10 paBHO ykazaHHOMY
B Ta0n.5 (rpada 2).

TpebGoBaHMe HACTOAIIETO MYHKTA MPEIBIBISETCS TOIBKO B TOM Cllydae, €Clid MEeXIy JTHHEHHBIM
koHIIoM oOMoTkn BH wu Ommkailimmmmu TOYKaMu COCEIHEW OOMOTKM HE PacCIOJIOKEHBI YacTH
oomotku BH.

HpHMe‘{aHI/IC. HpI/I HUCIIBITAHUAX H30JIAIINHN 00MOTOK KJlacca HaITPS’KCHU A 110 xB AOITYyCKaceTCA
CHMIXCHHUC HUCIBITATCIIBHOIO HANIPSAXKCHUSA B CJICAYIOMIUX CIIydasdx:

a) uie OOMOTOK C BBOJIOM IIOCEpEIUHE IPHU MPUEMO-CAATOUYHBIX HCIBITAHUAX JIOMYCKaeTCs
CHIDKEHHE, HO He Oosee yeM Ha 8%, HMCHBITATENLHOIO HANPSHKEHUS MEXIy JTUHEWHBIM KOHIIOM
0OMOTKH U OMMKaWIIMMK K HEMY TOYKaMHU COceTHEN 0OMOTKH;

0) i OOMOTOK C HEHUTpaJlbl0 TMOCepeArHe, HWMEIONIMX JBE TMapajule/ibHble BETBH,
pacroIoKeHHbIE Ha OJTHOM U TOM K€ CTEp:KHE MAarHUTOMPOBOJIa TpaHCcopMmaTopa, IPH MPUEMO-
CAATOYHBIX HCIIBITAHUAX OOIIYCKACTCA CHMIXXCHHUE, HO HEC Oojlee 4yeM Ha 8%, HUCIIBITAaTCIBHOI'O
HATPSDKEHUST MEX/TY JIMHEWHBIM KOHIIOM OJIHOHM M3 MapauleNbHBIX BeTBeH 0OMOTKHU U OnrKaimMu
K HEMY TOYKaMH COCETHEH OOMOTKU;

B) IIPH THIIOBBIX, NMEPHOAMYSCKUX W MPHEMO-CIATOYHBIX HCIBITAHUSX JOIMYCKACTCS CHIDKCHUE
(3HaUeHHE CHIDKEHUS HE OTPAaHUYUBACTCS) HCIBITATEIBLHOTO HAIMPSHKCHUS MEXAY JHWHEHHBIM
KOHIIOM OOMOTKH W OJIMKANUIIIMMHU K HEMY TOYKaMHU COCeIHEH OOMOTKH, €CITH 0€3 3TOTO CHIIKCHHSI
HANPSDKEHUE OTHOCUTENFHO 3EMII JPYTUX TOYEK 0OMOTOK MPEBLICHIIO ObI HOPMUPOBAHHOE JISI HUX
UCIIBITaTeNIbHOE HampspkeHue. [Ipu 3ToM HM30iIMsl MEXIy JTHHEHHBIM KOHIIOM oOMoTkn BH u
ONMmKalIIMMU K HEMY TOYKaMH coceiHell 0OMOTKH JI0JKHA ObITh pacCYMTaHa Ha MOJHOE 3HAYCHUE
YKa3aHHOTO JJIA Hee B Ta0:1.5 (Tpada 2) HCbITaTeTbHOTO HANIPSIKEHUS.



2.4.8. BHyTpeHHssE H30JSIUsl BBIBEJACHHON HEUTpanmu OOMOTKH CHIIOBBIX TpaHC(HOPMATOPOB
kiaccoB Hanpspkenus 110, 150 u 220 kB ¢ HenmonHON U30sIIMelt HEUTpay, AOMyCKaroIIeH padboTy
C pa33eMJICHUEM HEWTpaiu, JOJDKHA BBIJIEPKUBATh HMCIBITAHUE OJHOMUHYTHBIM HaIpsHKCHHUEM,
yKa3aHHBIM B Tab011.3 (rpada 2).

2.49. BHyTpeHHSS W30JALUS HEHUTpadu OOMOTKH CHJIOBBIX TpaHC(OpPMATOPOB KIIACCOB
Hanpsokenus ot 110 mo 500 kB, He momyckaromias paboTy C pa33eMJICHHEM HEWTpalid, JOJDKHA
BBIIEP)KUBATh HCIBITAHUE OJHOMHUHYTHBIM HaNpsOKEHHUEM, 3HAYeHHE KOTOpPOro MAOJKHO OBITh
YCTAHOBJICHO B CTaHAAPTaX HA TPaHC(HOPMATOPHI.

2.4.10. Buyrpennss uzomsinusi ooMoTku BH TpancdopmaropoB HampsiKeHHs, B TOM YHCIE
KACKaJHBIX, C HEMOJHON M30JSUMUENd HEUTpaIH IO0JKHA BbIAEPKUBATh UCIIBITAHUE OJHOMUHYTHBIM
HarpsbkeHueM 1pu Bo3Oyxaenuu co croporsl BH wmmu HH wucneityemoro Tpancdopmaropa.
HcnpiTaTenbHOE HampspKEeHUE TUHEHHOro KoHIa oOMoTk BH oTHOCHTENbHO 3eMIld AOKHO OBITH
paBHO yKa3aHHOMY B Ta0.5 (rpada 4).

W3omstust  Helitpanu oOMoTku BH  gomkHa BbIIEpKUBAaTh UCHBITAHWE OJHOMUHYTHBIM
HAIpPsDKEHUEM, IPWIOKEHHBIM OT IIOCTOPOHHEr0 HCTOYHMKA. 3HAUYEHUE HCIBITATEIbHOIO
HaIpsDKEHUs. JOJDKHO ObITh yCTaHOBJIEHO (He MeHee 2 KB) mpennpustueM-u3roToBUTENEM U
yKa3aHo B CTaHAapTe Ha TpaHC(HOPMaTOpbl HANPSHKEHUS.

[Tpu ucnbiTanuu Tpex¢aszHbIX TpaHC(HOPMATOPOB HANPSKEHUS KIACCOB HampshkeHus ot 3 1o 35
kB ¢ HenonHOM u30sA1Mel HEHTpaau AOKHA ObITh TaK)KE MCITIBITAHA M30JISLUS MEXAY 0OMOTKaMH
BH cocennux (a3 HanpsbkeHreM He MeHbIle YKa3aHHOTo B Tabi.5 (rpada 4).

2.4.11. BHyTpeHHSsI M30J1MS OOMOTKH IIYHTUPYIOIIMX PEAKTOPOB C HEMOJIHOM H30is1ueit
HEWTpanu JoJKHa OBITh paccUMTaHa HAa COOTBETCTBHE HCIIBITATEIILHOMY HAINPSDKEHUIO JIMHEHHOTO
KOHIIa 0OMOTKM OTHOCHUTEJIBHO 3eMJIH U MEXy da3zamu, ykazaHHOMY B Ta01.5 (rpadsl 2 u 3).

I/I3OJ'I}II_II/ISI HeﬁTpaJ'IPI 0OMOTKH ITYHTUPYIOIIHUX PCAKTOPOB HOJI’KHA BBIACPKUBATL HCIIBITAHUC
OIHOMHWHYTHBIM  HAIIPSDKCHUCM, MPHUIIOKCHHBIM OT IOCTOPOHHETO HCTOYHHUKA. 3HaueHue
HCIBITATCIIBHOT'O HANIPSXKCHUA JOJIZKHO OBITh YCTAHOBJICHO B CTaHAAPTC HA PCAKTOPHI.

2.5. TpeboBaHus K BHEIIHEH U30JISIIIMU MIPU HAMPSKEHUH MPOMBIIINIEHHOW YaCTOTHI MIPH TJIABHOM
MoabeEME

2.5.1. BHemHssT W307sA1MA OOMOTOK TpaHC(HOPMATOPOB M PEAKTOPOB OTHOCHUTEIHHO 3E€MIIU
JIOJI’KHA BBIIEPKUBATH UCTIBITAHUE B CYXOM COCTOSIHUM HamNpsbKEHUEM, yKa3aHHBIM B Ta0u.5 (Tpada
10 nmm 12) wim B 1a6:1.6 (Tpada 4).

[Tpumeuanue. Yka3aHue HACTOAIIETO IMyHKTA JJISl CyXHX TpaHC(HOPMaTOpPOB OTHOCUTCS TOJBKO K
U30JISIUM BHE OOMOTOK: OTBOJIOB, IIEPEKIIIOYATENs, BBOJAOB, OT TOKOBEAYIIMX YacTel O KOXKyxa U
T. 1.



2.5.2. BuHemHssi u30nsAIUs MKy (azamMu CUIOBBIX TpaHC(HOPMATOPOB U IIYHTUPYIOIIUX
peakTopoB kiaccoB HampsbkeHus: oT 150 mo 500 kB pgoikHa BbIAEPKMBATH B CYXOM COCTOSIHUM
UCTIBITAHNE HANPsDKEHUEM, YKa3aHHBIM B Ta0.5 (rpada 11).

2.5.3. BuemHsst u30JsMA TpaHC(HOPMATOPOB HANPSIKEHUsT KAaTEropuu pasMerieHus 1 noimkHa
BBIZICP)KUBATh TI0J JOXJEM HCIBITAaHWE HANpsDKEHHEM, YKa3aHHbBIM B TaOm.5 (rpada 16) mmm B
Tab1.6 (rpada 6).

2.5.4. Buemnsis n3onsus HedTpanun oomotkun BH cunoBeix Tpanchopmartopor 110, 150 u 220
kB ¢ HenonHOW M30JIAIHMer HEHTpaiu, JomycKaromiel paboTy ¢ pa33eMIICHHEeM HEHTpaliu, JOJKHA
BBIJICP)KUBATh B CyXOM COCTOSIHUHM MCIIBITAaHHE HANPsHKCHHUEM, YKa3aHHBIM B Ta0i.3 (rpada 4).

2.6. TpeGoBanust K BHYTPEHHEH H3OJALUU CHIOBBIX TPAaHCHOPMATOPOB M IIYHTUPYIOIIUX
peakTopoB KkiaccoB HampspkeHus 220-500 kB npu aauTenbHOM HaNpsKEHUM MPOMBIIIICHHON
YacTOTBI

2.6.1. Ucnbitanue noimkHo npoBoauThes o 'OCT 22756 npunokeHrueM HEMOCPEICTBEHHO WM
MyTeM WHAYKTUPOBAHMSI B HCIBITYEMOM TpaHcpopMmaTope K JIMHEHHOMY 3axumy oOmoTku BH
CHJIOBOTO TpaHC(OpMaTopa WM IIYHTUPYIOIIETO PEaKTOpa HAampspKeHWs, yKa3aHHOro B Tabi.7
(rpader 2 u 3).

I[J'II/ITGJ'IBHOCTB BBIACPIKKHW HCIIBITATCIIbHOI'O HAIIPSXKCHUS JOJIDKHA ObITh 1 4 IIpH THUIIOBBIX
HUCIBITAHUAX U OT 0,5 a0 1u IIpU MMPUEMO-CAATOYHBIX UCIIBITAHUAX.

2.6.2. CunoBoil TpaHcopmarop WIM UIYHTHPYIOIIMA pPEAKTOp, MPH HUCHBITAHUU KOTOPOTO
UHTEHCUBHOCTh YaCTUYHBIX Pa3psAOB BO BHYTPEHHEW M30JISLIMM HE MPEBbICHIA HOPMHUPOBAHHYIO,

paBHyto 3-10 -1o Ki1, cunraercs BbliepKaBIIUM UCIIBITAaHUE.

Hnst cunoBeix TpancdopmaTopos, pazpadoranubix 10 01.01.80, HopMupoBaHHAsE MHTEHCUBHOCTD

YaCTUYHBIX Pa3psI0B YCTAHABINBAETCS paBHOM 3- 10~ Ku.

B CJIydac IIPCBBIIICHUA HOpMHpOB&HHOI’I HHTCHCUBHOCTHU YaCTUYHBIX Pa3psaJ0B OICHKa
PE3YIbTATOB UCIIBITAHUA JOJIPKHA ITPOBOAUTHECA B COOTBETCTBUUN C IPHUIIOKCHHUEM 6.

(M3menennas pepaxuus, M3m. N 3).
2.7. HopMmupoBaHHBIE HWCHBITATEIbHBIC HANPSHKCHUS W JIOTIOJIHUTENbHBIE TPeOOBaHUS IUIS
TpaHchOopMaToOpoB HAIpPsDKEHU, pa3padoTaHHbIxX nocie 01.07.88, BHyTpeHHENH M3O0JSALMHU CHIIOBBIX

TpaHcGOpMaTOPOB U PeaKTOPOB, pazpadoTtanHbixX nmocie 01.07.90, - mo mpunoxenuto 7.

(M3menennas pepaxuus, M3m. N 6).

3. TPEBOBAHUA K U30N1ALUNN EMKOCTHbBIX TPAHC®OPMATOPOB HAMPAXEHUA



3.1. McnplTaHUsT €MKOCTHBIX TPaHC(HOPMATOPOB HANPSIKEHUS JOJKHBI COCTOATh U3 HCIIBITAHUH
OTJEJIbHO JIETUTENS HAIIPSKEHUSI U OTIENIbHO 3JIEKTPOMAarHUTHOTO YCTPOHCTBa TpaHchopMaTopa.

3.2. [lenurenu HampsHKEHUST eMKOCTHBIX TPaHC(HOPMATOPOB HAMPSHKEHUS JTOJDKHBI BBIICPKUBATH
UCIIBITaHUSI HATTPSKEHUSIMU U METOIaMH, YKa3aHHBIMU JJIs1 KOHJIEHCATOPOB CBSI3H.

3.3. DneKTpOMarHuTHBIE YCTPOUCTBA EMKOCTHBIX TPaHC(hOPMATOPOB HANPSHKEHUS TOJIKHBI OBITh
UCTIBITaHBl BCEMU BHJIAMU HCTIBITATENIbHBIX HANPSDKEHUH, YCTAHOBICHHBIX JUIS SJIEKTPOMArHUTHOTO
TpaHchopmaTropa HampsHDKEHUS Kiacca HaNpsDKEHHs, COOTBETCTBYIOLIETO IEPBHUYHONW CTOPOHE
€MKOCTHOTO JCTIUTEIISI HalIPSHKCHUSI.

HcnpiTaTenbHble HAMpPSHXKEHUS AJIEKTPOMATHUTHBIX YCTPOMCTB JOJDKHBI OBITH yCTaHOBJICHBI
NPEANPUATHEM-U3TOTOBUTENIEM M OBITh HE HI)KE 3HAYCHHS YCTAHOBIEHHOW MO KOA(P(UIMEHTY
JIEJICHUS. eMKOCTHOTO JICUTENSI YaCTH MOJIHBIX HCIBITATEIbHBIX HAMPSHKEHUH 3JIEKTPOMArHUTHBIX
TpaHchOopMaTOpOB HANPSLKEHUS, YKa3aHHBIX B Ta0n.2 (rpader 4, 10, 15 u 21), Tabn.4 (rpadsr 2 u 5),
Tabn.5 (rpader 4, 12 u 16).

3.4. HopMmupoBaHHbIE UCHBITATEIbHBIE HANPSDKEHUS I E€MKOCTHBIX TpaHC(hOpMaToOpOB
HanpsokeHus1, pazpadorannbix nocie 01.01.90, u gononHUTENbHBIE TPEOOBAHUS K MX JETUTEISIM -

O MPUJIOKEHHUIO 7.

(BBenen nonomuutensHo, M3m. N 5).

4. TPEBOBAHUA K U301AUNMN TPAHCOPOPMATOPOB TOKA

4.1. TpeboBaHMs K 30U IPU HAMPSDKEHUSIX TPO30BBIX UMITYJIECOB

4.1.1. BHyTpeHHssT u30iA1Us TpaHC(HOPMATOPOB TOKAa JOJDKHA BBIIEPKUBATh HUCHBITAHUSA
HaANPsDKEHUSIMU TIOJTHBIX M CPE3aHHBIX UMITYJIbCOB, YKa3aHHBIMU B Ta0u.2 (rpadsl 5 u 10).

4.1.2. BuHemHss W30AIUS  TpaHCPOPMATOPOB TOKA JIOJDKHA BBIAEPKUBATh UCIBITAHUS
HaNpsHKEHUSMU TTOJIHBIX M CPE3aHHBIX UMITYJILCOB, YKa3aHHBIMU B Ta01.2 (rpadsl 15 u 21).

4.2. TpeGoBaHUs K U3OJSALMH IPU HANPSHKEHUSAX KOMMYTAIIMOHHBIX UMITYJIbCOB
BHenHsas U301 B CYXOM COCTOSTHHM, a JJIsi TpaHC(OPMATOPOB TOKA KaTErOpUH pa3MeLIeHUs
1 Takxke Mmoa JOXKAEM U BHYTPEHHSS M30JLUs TpaHCHOPMATOPOB TOKA JOJKHA BBIIEP’KUBATH

UCTIBITAHUS HANPSHKEHUSMH KOMMYTAIIHOHHBIX UMITYJIbCOB, YKa3aHHBIMU B Ta0n1.4 (Tpadsl 2 u 5).

4.3. TpeOoBaHUs K BHYTPEHHEH HM30JSLMU MPU OJAHOMHUHYTHOM HANpPSHKEHUM MPOMBIIUIEHHOM
4aCcTOTBI

4.3.1. BHyrpeHHssI uU30ALUSA TpaHC(HOPMATOPOB TOKA JOJDKHA BBIICPKUBATH HCIBITAaHHUE
OJTHOMUHYTHBIM HalpsDKEHUEM, YKa3aHHBIM:

a.) U1l MacJsHBIX TpaHChOPMaTOPOB TOKa - B Tab.5 (rpada 6) wim 1abn.6 (rpada 3);



0) st TpaHCHOPMATOPOB TOKA, KPOME MACISHBIX, - B Ta0JL.5 (rpada 5) unu tadi.6 (rpada 3).

4.3.2. V3onsuust Kax10i U3 BTOPUYHBIX 0OMOTOK TpaHC(HOPMATOPOB TOKA OTHOCUTENIBHO 3€MIIH U
JIPYTHX OOMOTOK JIOJDKHA BBLICPKHBATH MCHBITAHWE MPUIOKCHHBIM OT IMOCTOPOHHET0 MCTOYHHKA
OJIHOMUHYTHBIM HaIpsDKEHUEM, paBHBIM 2 KB.

4.4. TpeboBaHUA K BHEIIHEN W30JSIUH NIPU HAMPSIKECHUH MPOMBIIIUIEHHOM YaCTOTHI MIPH IJIABHOM
nobEMe

4.4.1. BHemHssI U30isMs TpaHC(HOPMATOPOB TOKA JIODKHA BBIICPIKUBATH HCIBITAHHE B CYXOM
COCTOSIHMH HaNpsOKeHHEM, YKa3aHHBIM B Ta0i1.5 (rpada 12) wim tabn.6 (rpada 4).

4.4.2. BHemHss wu30JA1MS  TpaHCPOPMATOPOB TOKA KATErOpUU pa3MelieHus | JI0JDKHA
BBIJICP)KUBATh UCTIBITAHUE TIOJT JIOXKJIEM HAIPsDKCHUEM, YKa3aHHBIM B Ta0m.5 (rpada 16) uimu tadin.6

(rpada 6).

4.5. HopmupoBaHHbBIE HCHBITATEIIFHBIC HANPSHKCHUS W JIONOJHHUTENbHBIE TpeOOBaHUS IS
TpaHnchopMaTopoB Toka, pazpadoranubix mociue 01.07.88, - mo npuinoxeHuro 7.

(Benen nononuurensHo, M3Mm. N 4).

5. TPEBOBAHUSA K U30NALUN BbIKIIOYATENEN, PASBEOUHUTEIEN,
KOPOTKO3AMbIKATEJNEN U 3A3EMJIUTEJNEN

5.1. TpeGoBaHMsI K U30JIALUYU IPU HAMPSHKEHUSIX TPO30BBIX UMITYIHCOB

5.1.1. BHyTpeHHs1 H30JLHUs BBIKJIIOUYATENIEH OTHOCUTENBHO 3€MJIM, a Uil TPEXIOIKCHBIX
BBIKJIOUATEJIEH C PacIoJI0KEHHUEM IOJICOB B 00IIeM 0ake - MEXy COCEIHUMH IOJICaMH, MPH
BKJIFOUEHHOM M OTKJIIOYEHHOM IIOJIOKEHUSAX BBIKJIIOUATENs JIOJDKHA BBIIEPKUBATH HCIIBITAHUS
HaANPSDKEHUSMU TIOJTHBIX M CPE3aHHBIX UMITYJIbCOB, YKa3aHHBIMU B Ta0u1.2 (rpadsl 5 u 10).

5.1.2. BHyTpeHHsIs M30511s BBIKIOYATEIEH MEX1y KOHTAaKTaMU OJHOTO M TOTO e IOJIFCca IIPU
OTKJIFOYEHHOM IIOJIOKEHUU BBIKJIIOYATEN] JO/DKHA BBIACPKUBATH HUCIBITAHUS HAINPSHKEHUSAMU
MIOJIHBIX M CPE3aHHBIX I'PO30BBIX UMITYJIbCOB, YKa3aHHBIMMU:

a) 7151 BBIKJIIOYATeNel Ki1accoB HampsikeHus oT 3 710 220 kB 6e3 MOBBIIIEHHOTO YPOBHS U30JISIIUN
MEXy KOHTaKTaMu - B Ta0:1.2 (rpadst 5 u 10);

6) s BeIKIIOuaTenei kmaccoB HampsbkeHHss oT 110 1o 500 kB ¢ MOBBINIEHHBIM YpOBHEM
M30JISIIMY MEX1y KOHTaKTaMH - B Tabin.2 (rpadsl 7 u 12).

5.1.3. BHewmHsis U307AUMS  BBIKIIOYATENCH, pa3beAUHUTENCH, KOPOTKO3aMbIKATeNIe U
3a3eMJIMTEICH OTHOCUTENIBHO 3€MJIM, a IS alnapaToB TPEXMOIIOCHOTO HUCIHOJHEHHS - MEXAY
COCETHMMH TIOJIFOCAaMH JIOJDKHA BBIICPKUBATH MCIIBITAHUS HANPSHKEHUSMH TIOJHBIX U CPE3aHHBIX
UMITYJIbCOB, YKa3aHHBIMU B Ta0.2 (rpadsr 15 u 21).



HcnpiTaHug W30JAIIMM  BBIKIIFOYATEIIEH H pa3'be,Z[I/IHI/ITeJ'ICI‘/'I JOJI2KHBI OBITE ITIPOBEACHEI IIpH
BKJIIOYCHHOM M OTKIIFOYCHHOM ITOJIOKCHUAX.

5.1.4. BHemHss U3051Us BBIKJIIOUATENIEH MEXAY KOHTAaKTaMHU OJHOTO M TOrO K€ IOJI0Ca MpPHU
OTKJIFOYEHHOM IIOJIO’)KEHUM BBIKJIIOYATENs JO/DKHA BBIICPKUBATh HWCIHBITAHUS HAIPSHKCHHUAMHU
IIOJIHBIX U CPE3aHHBIX UMIIYJIbCOB, YKa3aHHBIMMU:

a) JUTs BBIKITFOUATENICH KIIACCOB HaIpsbKeHUs OT 3 10 220 kB 6e3 MOBBIIIEHHOTO YPOBHSI H30JISIIUU
MEXIy KOHTaKTaMu - B Ta0J1.2 (rpadsr 15 u 21);

0) mua BBIKITIOYATENECH KiaccoB HampspbkeHus oT 110 mo 500 xB ¢ moBbIIEHHBIM ypOBHEM
W30JISIIIAA MEXTy KOHTaKTaMH - B Tab.2 (rpader 17 u 23),

5.1.5. BHemHsAs U301l MEKy KOHTAaKTaMU OJJHOTO U TOTO K€ MOJI0ca pa3beAUHUTENCH MpU
OTKJIFOYEHHOM TIOJIOKEHUHM PA3bEIUHUTEN [OJDKHA BBIAEPKUBATh HCIBITAHUS HANPSIKCHUSIMU
MOJTHBIX UMITYJIHCOB, YKa3aHHBIMH B Ta0.2 (rpada 18).

5.1.6. Ilpu ucnbITAaHUM U3OJSIIMKA MEXJYy KOHTAaKTaMU BBIKJIIOYATENed M pazbeAMHUTENEH 10
nm.5.1.2, 5.1.4, 5.1.5 HanpsokeHHME Ha OJHOM U3 KOHTAaKTOB JIOJDKHO OBITH HE MEHee
HOPMHUPOBAHHOI'O MCIBITATEILHOTO HANPSKEHUs] OTHOCUTENbHO 3eMiu (mm.5.1.1, 5.1.3). IIpu atom
Ha JPYroM KOHTAaKT€ MOJXET OBITh IPWIOKEHO IIOCTOSHHOE HANpsDKEHUE WM HampshKeHue
KOMMYTallMOHHOT'O MMITYJIbCA MPOTUBOIIOIOXKHON MOJSIPHOCTH, UM HAIPSDKEHUE NMPOMBIIIIEHHON
4acTOThl TakUM O0Opa3oM, 4YTOObI MPU UCHBITAHUM K M30JSIMM MEXKIYy KOHTaKTaMH ObLIO
MPUJIOKEHO HOPMUPOBAHHOE UCTIBITATENIbHOE HAIPSKEHHUE.

HcneiTanue AOJIDKHO IPOBOAUTHCA ABAXKABI ITPU OUCPCAHOM HPHUIIOKCHHUUN HANIPSAKCHUSA K OTHOMY
N3 KOHTAKTOB M 3a3CMJICHUU HIIN COO6H_ICHI/II/I MCHBUICTO IMOTCHLMAIA APYIrOMY KOHTAKTY. HpI/I
ITOJTHOM CUMMCTPUHU DJICKTPHUYCCKOI'O IO B HU30JIIOWN MEKAY KOHTAKTAMHW BBIKJIHOYATCIIA WA
Pa3bCAUHUTEIIA OOITYCKACTCA HCIIBITAHUC IMPOBOAWUTHL OAWH pa3 MPH IMPUIOKCHUHN HAIPSKCHUA K
OIHOMY M3 KOHTAKTOB.

HpI/I HCIIBITAHUW TIPHUIIOKCHUCM HAIPSAKCHUA K OAHOMY M3 KOHTAKTOB C 3a3€MJICHUCM JPYIroro
KOHTAaKTa JOIMYCKACTCA JOMMOJIHUTCIBHO U30JIMPOBATH OCHOBAHUEC allllapaTta.

(M3menennas penakuus, M3m. N 2).
5.2. TpeGoBaHMsI K U301 MPH HAMPSDKEHUSIX KOMMYTAIIMOHHBIX UMITYJICOB

5.2.1. BHemHss M30a51UsI B CyXOM COCTOSIHUM, a JJisl allapaToB KaTeropuu pasmemieHus 1 -
TaKXe€ TMOJ JOXKJIEM, BBIKIIOYATEIEH, pa3beIUMHUTENECH, KOPOTKO3aMBIKATENeH W 3a3eMIIMTENeH
OTHOCHUTENIbHO 3€MJIM M BHYTPEHHSISI W30JSLUS BBIKJIIOYATENEd OTHOCUTEIBHO 3€MIJIM JOJKHA
BBIZICPKUBATh HCIIBITAHUA HANPSXKCHUAMHU KOMMYTAOWMOHHBIX HMITYJIbBCOB, YKa3aHHBIMU B Ta6J'I.4

(rpader 2 u 5).

5.2.2. H3onsamus MCKAY KOHTAKTAMH OJHOI'O U TOI'O 7K€ IMOJII0Ca IMPU OTKIIFOYCHHOM ITOJIOKCHUHN
arrmapara AJOJDKHa BBIACPKHWBATH MCIBITAHHUA HANPSXKCHUAMU KOMMYTAIIMOHHBIX HMITYJIBCOB,
YKa3aHHbIMU:



JUIs BHYTPEHHEH M30JSIMY BRIKIIIOYarTene - B Tabn.4 (rpada 4);

JUTSE BHEIIHEH HW30JSIIUHM BBIKIIFOYATENIEH B CYXOM COCTOSHUM W TOJA JOXKIEM W BHEIIHEH
W30JISIIUY Pa3beIUHUTEIICH B CYyXOM COCTOSIHUH - B Ta0n.4 (rpada 7).

[Tpu ucnpITaHUU TTO JAHHOMY ITYHKTY JTOJKHBI cCOOM0aThes TpedboBanus 11.5.1.6.

5.3. TpeGoBaHusI K BHYTPEHHEH H3OJAIMU MPU OJHOMHHYTHOM HAIPSHKCHHHM ITPOMBIITUICHHON
Y4acTOThI

5.3.1. BHyTpeHHssI UM30ALMS  BBIKIIOYATeNnedl  (KpoMe€  MAacisiHbIX), pa3beIUHUTENEH,
KOPOTKO3aMbIKaTeIe M 3a3eMiIMTeNell OTHOCHTEIbHO 3€MJIM, a JAJIS aniapaToB TPEXIOJIIOCHOIO
UCIIOJIHEHUST KJIacCcOB HampspkeHust oT 3 jgo 35 kB - Mexay coceqHuMH MonrocamMu  JOJKHA
BBIIEP)KUBATh UCIIBITAHUE HANIPSDKEHUEM, YKa3aHHBIM B Ta011.5 (rpada 5) unu B Tabm. 6 (rpada 3).

5.3.2. BHyTpeHHss U30JSLUSA MACISIHBIX BBIKJIIOYATEICH OTHOCUTEIBHO 3€MJIM, a JUIs
TPEXTOJIOCHBIX BBIKIIIOUaTEIe KiaccoB HampsbkeHuss oT 3 mo 35 kB - mexny cocegHumu
HOJTIOCAaMH JTOJDKHA BBIJICP)KUBATH HCIBITAHHE HANpPsDKCHHEM, YKa3aHHbIM B Tabi.5 (rpada 6) u
Tabi.6 (rpada 3).

5.3.3. VcnbiTanusi U30JS1MK BBIKJIIOYATENIed W pazbeauHuTesne no nm.5.3.1 u 5.3.2 nomkHb
OBITH IPOBEICHBI IPU BKIIFOUEHHOM U OTKJIFOUEHHOM IOJIOKEHHSIX alaparoB.

TunoBoe ucnpiTanue U30asA0UMU 110 ni.5.3.1 u 5.3.2 BeIKIIOYATENEH U pazbeAUHUTENEH JTOHKHO
OBITH TIPOBEACHO TakK, 4YTOOBl ObLJIa TPOBEPEHA CIOCOOHOCTh HW3OJALMU  BBIACPKUBATH
UCIIBITATENIbHOE HAIpPsHKEHHE B JIIOOOM MPOMEXKYTOUYHOM TIOJIOKEHMHM TOKOBEIYIUX dYacTel
armapara, B KOTOPOM OHHM MOTYT HaXOJHUThCA BO BpPEMS BKIIFOUEHHUs WM OTKItoueHus. [Ipu aTom
UCIIBITAHUU TOKOTOABOJAIINE YaCTH OJHOTO M TOrO K€ IONII0ca armapara JIOJDKHBI ObITh
AIIEKTPUYECKU COCTMHEHBI MEXK Ty COOOH.

5.3.4. BHyTpeHHss U301 BBIKIIOYATEIeH MeXy KOHTaKTaMU OJHOTO U TOTO e TOJ0ca MpH
OTKJIFOYEHHOM IIOJIOKCHUHM BBIKJIIOYATENs JO/DKHA BBIIECPKUBATh HCIBITAHUE HAIPSIKECHUEM,
YKa3aHHBIM:

a) JUIS BBIKJTIOUYATENe KiaccoB HampstkeHus oT 3 g0 35 kB - B Tabn.5 (rpada 8) wnum B 1ab01.6
(rpada 3);

0) I Ta30HAMONHEHHBIX BBIKIIOYATeel kiaccoB Hampspkenus oT 110 mo 500 kB - B Tabn.5
(rpada 8);

B) JUISI MACJISTHBIX BBIKJTIOUATENEH KiraccoB Hanpspkenust oT 110 1o 500 kB - B Tabn.5 (rpada 8).

5.3.5. Ilpu ucnbITaHUU U3OJISIIMHA MEKY KOHTAKTAMU BBIKITIOYATENEH KIaCCOB HANPSKEHHS OT 3
no 220 xB mo n.5.3.4 ucnbiTaTenbHOE HANpsDKEHUE JOJDKHO OBITH MPUIIOKEHO K OJHOMY W3
KOHTAaKTOB TP 3a3€MJICHUH IPYIOro.

IIpu ucnbiTanuu BeIKIOYaTenel kiaccoB HampsbkeHus 330 m 500 kB mo 1n.5.3.4 xk KOHTakTam
JIOJDKHBI OBITH MPUIIOKEHBI HANpPSHKEHUs, CABUHYTHIE 1O ¢a3e Ha 180°; mpu 3TOM HampsHKeHHE 10
OTHOIIEHHIO K 3€MJIe Ha OJHOM M3 KOHTAaKTOB HE JOJDKHO MPEBOCXOAUTH 1/3 HCHBITATENBHOTO



HaIPsDKEHUST MEXAY KOHTaKTaMu. JlOIyCKaeTcss BMECTO HAIPSKEHUs NPOMBIIUICHHON 4acTOThHI K
OJHOMY M3 KOHTAaKTOB IIPUKJIAAbIBATh HAIPSKECHUE IIOCTOSHHOIO TOKA, PaBHOE aMIUIMTYIHOMY
3HAQYECHUIO COOTBETCTBYIOILETO MEHBIIETO HAINPSKEHUs INEPEMEHHOro TOKa. JlomycKaercs Takike
[IPUKJIAAbIBATh UCIBITATEILHOE HAIPSHKEHUE K OJHOMY M3 KOHTAKTOB IIPU 3a3€MIICHUU IPYroro,
IIPY 3TOM OCHOBAHHME alIlapara J0IyCKAeTCsa JOIOJIHUTEIbHO H30IMPOBATh.

TunoBoe M NEPUOAMYECKOE HCHBITAHUA 1O 1.5.3.4 JOMKHBI NPOBOIUTHCA JBAXKABL IPU
[I0OOYEPEIHOM IIPUIOKEHUN HAIIPSHKEHUS K OJHOMY U3 BBIBOJOB U 3a3€MJICHUU APYTOr0 BBIBOJA WK
IIPUJIOKEHUU K HEMY MEHBIIEro HampspkeHus. [Ipy cumMmeTpuu 2JeKTpUYecKoro Mo B U30JISLUU
MEXIy KOHTaKTaMU JOIyCKAaeTCs UCIBITAHUE IPOBOJAUTH OJUH Pa3 IIPH IPUIOKEHUH HAIIPSHKEHUS K
OJIHOMY U3 BBIBOJIOB.

(M3menennas pepakuus, M3m. N 2).

5.4. TpeOoBaHuUs K BHYTPEHHEH U30JSIUN MEXKIYy KOHTAKTaMU ra30HANOTHEHHBIX BBIKIIIOUATEICH
MIPU HANPSHKEHUH MPOMBIIIJIEHHON YaCTOTHI NPY IUIABHOM MOIbEME

BHYTpeHHSII W30JIALUST MEXAY KOHTAaKTaMH OJIHOTO M TOTO JK€ TOJICa Ta30HAINOJHEHHBIX
BBIKJTFOYATENICH JOJDKHA BBIJICP)KUBATH HCIBITAHWE HANPSHKEHUEM MPOMBIIIICHHOW YacTOTHI TPH
IUTABHOM MOJIbEME, YKa3aHHBIM B Ta01.5 (rpada 9).

[Tpu ucnpITaHUM TOJKHBI COOIOIAThCS TpeOoBaHus 11.5.3.5.

5.5. TpeGoBaHMs K BHELTHEH W30JIALUYU MPU HATIPSDKEHUH TPOMBIIIEHHONW YaCTOTHI MTPH MJIaBHOM
nojbeMe

5.5.1. BHemHss wu30mA0MA  BBIKIIOYATENEH, pPa3bEAVMHUTENEH, KOPOTKO3aMBbIKaTelen u
3a3eMJIMTENe OTHOCUTENBbHO 3€MJIM, a Ui amlapaToB TPEXIOIIOCHOIO HCIOIHEHHUS KJIACCOB
HanpspkeHus ot 3 10 35 kB - Mexay cocelHMMHU MOJMIOCAaMH JTOJDKHA BBIJIEP)KUBATh HCIIBITAHUE B
CYXOM COCTOSIHUM HaIlpsDKEHHEM, YKa3aHHBIM B Ta0I.5 (rpada 12) umu B Tab1.6 (rpada 4).

[Tpu ucnbITaHUU TOJIKHBI cOOMI0AATRCS TpeOoBaHus 1.5.3.3.

5.5.2. BO3,Z[y1HHLII>i MMPOMCIKYTOK MCIKAY KOHTAKTOM ITOJIOCA PA3bCAUHUTEIIA U €TI0 3a3CMIIAOIINM
HOXOM, JJICKTPUUCCKHN COCIUMHCHHBIM C APYTHUM, IMOJICKAIIUM 3a3€MJICHUIO KOHTAKTOM IIOJIIOCA,
JOJIKCH BBIACPKUBATH B CYXOM COCTOSSHUH HAIIPSAKCHHUEC HEC MCHEC 70% YKa3aHHOTI'O B m5.5.1 npu
JIFO00M IMMOJIOKECHHH, B KOTOPOM MOXKET HAXOJUTHCA HOXK B ITPOLECCE 3a3€MIICHUA UIIU Pa33C€MIICHUA.
HcneiTanue B IMPOMCIKYTOYHBIX IMOJIOXKCHUAX MOKHO HC NPOBOAUTH, €CIIM KOHCTPYKIUSA alliapaTa
TaKOB4, 4YTO HNPOYHOCTH H3O0JIIOUU B I3THUX IIOJOXKCHUAX HE MOXKCT OBITH HIDKE IMPOYHOCTHU BO
BKJIIOYCHHOM WJIM OTKJIIFOUCHHOM ITOJIOKCHHAX 3a3CMIIAIOIICTO HOXKA.

5.5.3. Buemmnss N30JAIUd MCKAY KOHTAKTaMHW OOHOI'O M TOTO KC IIOJIFOCa BBIKJIIOYATENICH U
paST)e}IHHHTeHeﬁ IIprU OTKJIKOYCHHOM IIOJIOKCHHU aIlrnapara JOJDKHA BBIACPKHWBATH HCIIBITAHUC B
CYXOM COCTOSSHUU HAIIPSAKCHUCM, YKA3aHHBIM:

a) IUTs pazbeAuHUTENEH - B Tabn.5 (rpada 15) unm 1adn.6 (rpada 5);

0) 1t BeIKITIOYaTene - B Tabn.5 (rpada 14) unu 1adn.6 (rpada 4).



[Tpu UCTIBITAaHUU TOJIKHBI COOTIOIATHCS:

JUI BBIKJIIOYATeNe KiaccoB HampspkeHust or 3 g0 220 kB - tpebGoBanus 1m.5.3.5 s 3tux
BBIKJIIOYATEIICH;

JUIs BBIKITFOUaTeneld kiaaccoB HampspkeHus 330 u 500 kB u qis pasbenuHuteneid - TpeOOBaHMs
n.5.3.5 s BeIKIIOUaTeneit kiaaccos Hanpsbkenus 330 u 500 kB.

(M3menennas pepaxkuus, M3m. N 2).

5.5/4. BHemHss u30SLMS  BBIKJIIOYATENEH, pa3beAMHMUTENCH, KOpPOTKO3aMbIKaTenel U
3a3¢MIINTENIEH KaTeTOpUU pa3MELICHHs | OTHOCUTENBHO 3€MJIM, a JAJIS aIlllapaToB TPEXIIOIIOCHOTO
UCIIOJIHEHUS] KaTErOpUu pa3MelleHuss 1 - MeXIy COCEIHUMH IOJII0CaMM JOJDKHA BbIIEPKUBATh

UCIBITaHUE TIOJ] 10K/IEM HaNpsKEHUSIMU, YKa3aHHBIMU B Ta011.5 (rpada 16) wiu tabn.6 (rpada 6).

TpeboBaHue MaHHOTO IYHKTa HE OTHOCUTCA K BHEIIHEH M30JLMU MEXAY IOII0CaMH,
ANEKTPUYECKAsl IPOYHOCTh KOTOPOM ONPENEIAETCS BO3AYIIHBIM ITPOMEKYTKOM.

5.5.5. BHewHssA WM30JALMS MEXKIY KOHTAKTaMH OJHOIO M TOTO € IOJIKOCA BBIKJIIOYATENICH
KaTeropuu pasMenieHus 1 B OTKIIOUEHHOM IIOJIOKEHUM BBIKJIIOYATENS JIOJDKHA BBIIEP’KUBATH
UCIIBITaHUE TIOJ] JIOK/IEM HapsOKEHUEM, YKa3aHHBIM B Ta011.5 (rpada 17) umu 1ab61.6 (rpada 6).

[Tpu ucnibITaHUK JOJKHBI cOOJI01aThCS TpeboBaHust 11.5.3.5.

(U3menennas pepaxuus, M3m. N 2).

5.6. HopmupoBaHHBIE HCHBITATEIbHbIE HANpPSKEHMs]  BBIKJIIOUATENeH, pa3beIuHUTENEH,
KOpOTKO3aMbIKaTesel u 3a3emnurenel, pazpadoranubix nocie 01.07.90, - no npunoxxenuto 7.

(BBenen nonomuuTensHo, M3m. N 6).

6. TPEBOBAHUSA K U30NnALUU NPEOOXPAHUTENEN

6.1. TpeGoBaHMs K U30JIALMYU PU HAPSHKECHUSIX TPO30BBIX UMITYIHCOB

6.1.1. BHemHss n3o0sALMs NpeaoxXpaHuTenel (IpeJoXpaHUTeNb C MAaTPOHOM C HENEPEropeBLIen
TJIABKOM BCTABKOM) OTHOCUTENBLHO 3€MIJIH, a JUIsl MIPeoXpaHUTeNel TPEXIOIIOCHOTO UCIIOIHEHUS -
MEXy COCEIHUMH IIOJIFOCAMU JIOJKHA BBIIEPKMBATh HCIBITAHUS HANPSDKEHUSMU IIOJNHBIX H
CpEe3aHHBIX UMITYJIbCOB, YKa3aHHbIMU B Tabi.2 (rpadsl 15 u 21).

6.1.2. BaemHss H30JIAIHA HpeHOXpaHHTCHCﬁ MCKAY KOHTAKTaMMU OOHOI'O M TOI'O K€ IIOJIFOCa
NpECaAOXpaHUTCIA IIPHU BBIHYTOM IIaTPOHE [JOJDKHA BBIACPKHWBATH HWCIBITAHUA HANPAKCHUAMU

MOJIHBIX UMITYJIHCOB, YKa3aHHBIMU B Ta0.2 (rpada 18).

6.2. TpeGoBaHMs K U30JIALUYU MPU KPATKOBPEMEHHBIX HANPSHKEHUSX MPOMBIIIJICHHON YacTOThI



6.2.1. BHyTpeHHAsS u30ALMS OpPEJOXpaHMUTENEW  (IpEeNOXpaHWUTENb C  IMAaTPOHOM, C
HEIEeperopeBieil IUIaBKOM  BCTAaBKOM) OTHOCUTEIBHO 3€MJIM, a JJs [pefdoXpaHuTenen
TPEXTOIIOCHOTO HCIOJIHEHUS - MEXIY COCEIHUMH IOJIIOCAMH JIOJDKHA BBILACP)KUBATH MCIIBITAHHUE
OJITHOMUHYTHBIM HaNpPsDKEHHEM, YKa3aHHBIM B Ta01.5 (rpada 5) unu tadi.6 (rpada 3).

6.2.2. BHenHss n30J41us NpeioXpaHuTeIed OTHOCUTENIBHO 3€MIIM U MEXY KOHTAaKTaMU OJIHOTO
U TOTO € TMOJIF0CA MPEJOXPAHUTENS C MaTPOHOM, HO 0€3 TUIaBKOM BCTABKH MEXKIY AJIEKTPOJIAMHU
JIOJDKHA BBIJICP)KMBATh HCIIBITAHUE B CYXOM COCTOSIHUHM, a JUIS TIPEAOXPaHHUTENICH KaTeropuu
pasmerieHust 1 - Takke MOA JOXKIAEM HAIPSHKEHUSAMH IPOMBIIUIEHHOM YacTOThl MPHU IJIABHOM
oJbeMe, yKa3aHHBIMH B Ta0J1.5 (rpadsl 12 u 16) unu B Ta01.6 (rpadsl 4 u 6).

6.2.3. BHemHas u30isus TPEAOXPAHUTENICH MEXy KOHTAaKTaMH OJIHOTO M TOTO € IOoJroca
MPEAOXPAHUTEINS MPU BBIHYTOM IMATPOHE JOJKHA BBIICPKMBATH HCIBITAHUE B CYXOM COCTOSIHUH
HAIpPSDKEHUEM MPOMBIIUICHHON YacTOTHI MPH IJIABHOM MOJIbEME, YKa3aHHbIM B Tabn.5 (rpada 15)
i Ta0i.6 (rpada 5).

6.2.4. BHemHss M30JALMS MEXKAY COCEIHHUMHU IMOJIOCAMHU MPEJOXPAHUTETIEH TPEXIOIOCHOTO
WCIIOJTHEHUS KJIACCOB HampsbkeHus oT 3 1o 35 kB gomkHa BBIIEp)KHMBATH HCHBITAHHE B CYyXOM
COCTOSTHUM HANPSOKEHUEM TMPOMBINUICHHONW YacTOTHI MPHU TUIABHOM IMOABEME, YKa3aHHBIM B Ta0I.5
(rpada 12) nnm 1ab61.6 (rpada 4).

6.2.5. BHemHss M30MIS1IUs MEXIY COCCTHHUMH MOJIOCAMH IMPEIOXPAHUTENCH TPEXIOIFOCHOTO
HCIIOJIHCHUA KAaTCropur pPasMCIICHUA 1 AOJDKHA BBIICPKHUBATH HUCHBITAHHUEC IO JOXKACM
HANPSDKEHHWEM MPOMBIIIICHHON 4acTOTHI MPH TJIABHOM TOJbEMe, YKa3aHHbIM B Tabn.5 (rpada 16)
uiu Tabi.6 (rpada 6).

6.3. HopmupoBaHHBIE HCIIBITATEIbHBIE HANPSOHKEHUS NpPEIOoXpaHHUTENeH, pa3pabOTaHHBIX IOCIE
01.07.90, - no npuoxkeHuto 7.

(BBenen nonomuuTensHo, M3m. N 6).

7. TPEBOBAHUA K N30114ALUNN KOHOEHCATOPOB CBA3U

7.1. BHyTpeHHsI1 WU30JALKA KOHJAEHCATOPOB CBSA3M JOJDKHA BBLACPKMBATh HCIBITAaHUS
HANPSDKEHUSIMU TIOJTHBIX M CPE3aHHBIX TPO30BBIX UMITYJIbCOB, YKa3aHHBIMU B Ta0.2 (rpadsl 6 u 11).

7.2. Bremmass HU30JAUd  KOHJACHCATOPOB CBiA3M  JOJDKHA  BBIACPKHUBATH HUCIIbITaHUA

HaNpsHKEHUSMU TOJHBIX U CPE3aHHBIX I'PO30BBIX MMITYJIbCOB, YKa3aHHBIMH B Ta01.2 (rpadel 16 u
22).

7.3. BremHss (B CYXOM COCTOAHUU U TOJ I[O)KIIGM) U BHYTPCHHAA H30JIAIHUA KOHACHCATOPOB
CBA3M JOJDKHA BBIACPKHUBATH HCIIBITAHUSA HANPSXKCHUAMH KOMMYTAIMOHHBIX  HUMITYJIBCOB,

yKa3aHHBIMH B Ta01.4 (rpadsl 2 u 5).

(M3menennas pepakuus, M3m. N 5).



7.4. BHyTpeHHSIE H30JSIIUS KOHJIEHCATOPOB CBSI3M  JOJKHA  BBIIEPKUBATH HCIBITAHUE
OJIHOMHHYTHBIM HaIPsKEHUEM IIPOMBIIUICHHON YacTOThI, YKa3aHHBIM B Ta01.5 (rpada 6).

7.5. BHemHsisE 30K KOHACHCATOPOB CBSI3U JIOJDKHA BBIZICPIKUBATh HCIBITAHHE B CYXOM
COCTOSIHMH, a JUIsi KOHJICHCATOPOB CBSI3M KATErOPHHM pa3MelieHus | - TakkKe IOJ JI0XKIEM
HANpPSDKSHUSMH MTPOMBIIIIEHHON YacTOThI IIPHU TUIABHOM MOIbeME, YKa3aHHBIMHU B Ta0s1.5 (rpadbr 12
u 16).

7.6. HopMupoBaHHBIC HCHBITATEIbHBIC HANPSDKCHUS W JIOMOJHUTEIbHBIE TpPeOOBaHUS IS
KOHJIEHCATOPOB CBsI3HU, pazpadboranHbix mocie 01.01.90, - mo npunoxenuto 7.

(BBenen nonomuutensHo, M3m. N 5).

8. TPEBOBAHUSA K NU30NALUUM KOMMINEKTHBIX PACMPEQENUTENBbHBLIX YCTPOUCTB
(KPY), 3KPAHUPOBAHHbIX TOKOMNPOBOAOB U KOMIJIEKTHBbIX TPAHC®OPMATOPHbIX
NOACTAHLUWMW (KTI)

8.1. TpeboBanus k uzonsauuu KPY npu HanpspkeHUsX rpo30BbIX UMITYJIBCOB

8.1.1. BHemHss u3onsAuus, B TOM 4ucie u3oisiuust BHyTpu obonouku KPY, nemneill nepBuYHbBIX
coequHennii KPVY nomxHa BbLAEpKMBATh HCIBITAHHWS HANPSDKEHUSMHU IOJHBIX U CPE3aHHBIX
MMITYJIbCOB, YKa3aHHBIMU B Ta01.2 (Tpadsr 15 u 21).

HcneiTaTensHOE HAIIPS?KCHUE JOJIZKHO OBITh MIPHUIIOKCHO:

K M30JSIIMM OTHOCHTEIBHO 3€MJIM M MEXAYy I[OJocaMu Hpu paboyeM M Pa3oOIIEHHOM
(KOHTPOJILHOM) MOJIO’KEHHUSX BBIJIBUYKHOTO 3JIEMEHTA;

K HU30JII0UU MCEXKAY TOKOBCAYIIMMH W 3a3€MJICHHBIMU YacCTAMU IPpU PEMOHTHOM II0JIOKCHUU
BBIABHXXHOTI'O JJICMCHTA,

K U30JLUMA OTHOCUTEIBHO 3€MJIM M MEXKAY IOJIIOCAMU IIPU BKIOYEHHOM U OTKIIOYEHHOM
MOJIOKEHUU pa3beIUHUTENEeH, MPUCOSTUHEHHBIX K LIEMAM NepBUUHBIX coequHeHuit mist KPY Ge3
BBIJIBUKHBIX JIEMEHTOB.

[Ipumeuanue. HopManbHO TpPHCOEIMHEHHOE K LEMsSIM MNEepBUYHbIX coenuHeHuit KPY
ANEKTPOOOOPYIOBaHKE, JJII KOTOPOTO YCTAHOBJIEHBI HCIBITATEIbHBIC HANPSHKEHUS TPO30BBIX
MMITYJIbCOB MEHBIINE, YEM YKA3aHHBIE B HACTOSAIIEM CTaHJIApTE, IPU UCIIBITAHUM 110 HACTOSIIEMY
MYHKTY JTIOJDKHO OBITH OTCOEAMHEHO OT IeTeil MepBUYHBIX coeanHeHuH. VcpITanne JOKHO OBITh
MOBTOPEHO CO BCEM MPHCOSAMHEHHBIM JJIEKTPOOOOPYIOBAaHUEM TMPHIOKEHHEM HaNpPSKEHUS,
JIOTTYCKAeMOTO JIJIS BCETO AJIEKTPOOOOPYI0BAHMS.

8.1.2. BuemHss u3onsuus BHYTpU 000104k KPY Mexny TOKOBETyHIIMMH YacTAMHU OIHOTO H
TOTO K€ TOdIoca Ierned mnepBUYHBIX coeauHeHuit KPY mpu pa3oOmeHHOM (KOHTPOJBHOM)



MOJIO)KEHUW BBIIBIDKHOTO DJJIEMEHTa TpU JBYX pa3pblBax Ha IONIOC JIOJDKHA BBIIEPKHUBATH
UCIBITaHUE TIOJTHBIM I'PO30BBIM UMITYJILCOM HAIPSKEHUsI, YKa3aHHBIM B Ta0u.2 (rpada 18).

KPVY 06e3 BBIIBI)KHBIX 3JIEMEHTOB JOKHBI BBIICPKUBATH UCIIBITAHKS BHEITHEH M30JIAIIMHA MEXTY
KOHTaKTaMH OJHOTO M TOIO K€ IOJI0CAa Pa3beIMHUTENEH LEeneld NEPBUYHBIX COCIUHEHUN B

OTKIHOYCHHOM ITOJIOKECHUH PA3bCAUMHUTEIIA.

8.2. Tpebomanusa k wm3oimsuuu KPY mnpu KpaTkOBpeMEHHBIX HAMPSHKEHUSX IMPOMBIIIIICHHON
Y4acTOThI

8.2.1. M3omsauus neneld nepBuuHblX coequHeHui KPY nomxkHa BblAEpKUBaTH MCIIBITAHUE
OJITHOMUHYTHBIM HaNpPsDKEHHEM, YKa3aHHBIM B Ta0J1.5 (rpada 5) unu tadi.6 (rpada 3).

HcnpiTaTenbHOE HANPsHKEHUE TOJIKHO OBITh IPUIIOKEHO K M30JISIUH, KaK yka3aHo B 11.8.1.1.

8.2.2. BHemHss u3onsAuus 1enei nepBuuHbix coeauHenuii KPY, B Tom uucie BHyTpH 0007104YKH
KPV, nomkHa BeIIep>KMBATh UCIIBITAHUE B CYXOM COCTOSIHUM HAINPSKEHUEM TIPH TUIABHOM IO IbEME,
YKa3aHHBIM B Ta0I.5 (rpada 12) wiu tabn.6 (rpada 4).

HcnpiTaTenbHOE HANPsHKEHUE TOJKHO OBITh TPUIIOKEHO K M30JISIUH, KaK yka3aHo B II. 8.1.1.

8.2.3. Buemnsas uzomnsuus BHYTpH obonouku KPY mexay TOKOBEAYIIMMH YacTSMHU OJHOTO U
TOTO JK€ Ioyroca Lened mnepBuuHbIX coeauHeHuid KPY npu pa3oOuieHHOM (KOHTPOJIBHOM)
MOJIO)KEHUW BBIIBIDKHOTO DJJIEMEHTa MpU JBYX pa3pblBaX Ha TMONIOC JOJDKHA BBIIEPKHUBAThH
WCIIBITAaHUE B CYXOM COCTOSIHMM HANpsHKEHHEM TIPH TUTaBHOM ToIbeMe, YKa3aHHbBIM B Ta0m.5 (rpada
15) unu 1a61.6 (rpada 5).

KPY 06e3 BBIABMKHBIX D3JIEMEHTOB COTJIACHO HACTOSIIEMY IYHKTY JOJDKHBI BBIIEPKUBATH
WCIIBITAHUE BHEITHEW M3OJSIHUU MEXIYy KOHTAKTaMH OJIHOTO M TOTO K€ TMOJII0Ca Pa3zbeauHUTEINS
Lernel MepBUYHbIX COSAMHEHUI B OTKIIOYEHHOM MOJI0KEHUH Pa3beINHUTEIIS.

8.2.4. Buemnsss um3onsuus (BHe ob6onoukn KPYH) wnemeit mepBuunbix coenunenuit KPYH
OTHOCHUTEIILHO 3€MJIU JIOJDKHA BBIJICP)KUBATh UCIIBITAHUE TIO/ JOKIEM HANPsHKEHUEM MPU TIIIaBHOM
noabeMe, YKa3aHHbIM B Ta01.5 (rpada 16) wim tabn.6 (rpada 6).

8.3. TpeOGoBaHMsI K H3OJIALUU YKPAHUPOBAHHBIX TOKOIIPOBOIOB

W3omsiiust 5kpaHuPOBAHHBIX TOKOIIPOBOIOB JIOJIKHA BBIJICPKUBATH UCTIHITAHUS:

a) HaNPsHKEHUSIMU TOJIHBIX TPO30BBIX UMITYJIBCOB, YKa3aHHBIMU B Ta0:1.2 (rpada 15);

06) B CYXOM COCTOSIHUM HAaNpsDKEHHEM MPOMBIIUICHHONM YacTOThl MPH IUIABHOM IOJbEME,
yKa3aHHbBIM B Ta01.5 (rpada 12);

B) OJITHOMUHYTHBIM HAMPSOKEHUEM MPOMBIIIJIEHHON YacTOThI, YKa3aHHBIM B Ta0J.5 (rpada 5).
(U3menennas penakmus, M3m. N 5).

8.4. TpeboBanus k u3ossuu KTIT



M3omsimusa pacnipenenutensubix yerpoiictB BH u HH KTII pgomkHa BbliepKuUBaTh UCIIBITAHUS,
ykazansuble B mi.8.1-8.2 mus KPY. M3omsmnus cuitoBeIx TpaHC(hOPMATOPOB JODKHA BBIIEPKUBATH
UCIBITAHUs, YKa3aHHbBIC B pa3/.2.

I/I3OJ'I${HI/I${ Y3JI0B CTBIKOBKH JOJIDKHA OBITb HCIBITAHA BCEMU BUJaMH HCIIBITATCIBbHBIX
HaHpH)KeHI/If/'I, YKa3zaHHbIMWU IS  OTACJIBbHBIX J3JICMCHTOB IIPU HAMMCHBIIMWX 3HAUCHUAX U3
HUCIIBITATCIIbHBIX HaHpﬂ)I(eHI/Iﬁ COOTBETCTBYIOIIUX 3JICMCHTOB.

9. TPEBOBAHUA K U30JIALUNUN N3O0NATOPOB, UCMNbITYEMbIX OTAEJNIbHO

9.1. Tpe6OBaHI/I${ K U30JIUHA U30JIITOPOB IIPHU HANIPSPKCHUAX I'PO30BBIX UMITYJIBCOB

9.1.1. BHemHsiss WM30JSAIUS M30JIATOPOB JOJDKKA BBIICPIKUBATh HWCIBITAHHUS HATPSIKCHUSIMHI
MOJIHBIX U CPE3aHHBIX UMITYJBLCOB, YKa3aHHBIMU ISl U30JIATOPOB, KPOME IMHHBIX OTMOp, B Ta0J.2
(rpadbr 16 u 22), a y1s MHHABIX o110p - B Ta01.2 (rpadsr 15 u 21).

9.1.2. BHemHss M30/1LMs BBOJOB, INpEIHA3HAUYEHHBIX Ui BbIBOJA HelTpanu obmorok BH
CHJIOBBIX TpaHcopmaropoB kiaccoB Hampspkenus 110, 150 u 220 kB ¢ HemomHo# wm3omsueis
HelTpanu, pgomyckarouied paboTy ¢ pa33eMieHHeM HeHTpanu, JOoJKHA ObITh HCHBITaHA
HaIPSHKEHUSIMU TTOJTHBIX UMITYJIbCOB, YKa3aHHBIMH B Tabi1.3 (rpada 6).

9.2. TpeGoBaHMs K U30JISALIUU U30JISITOPOB MIPHU HANIPSDKEHUAX KOMMYTAIIMOHHBIX UMITYJILCOB

BHemHss W30I11sT H30ISTOPOB B CYXOM COCTOSIHHH, a JIJISL U30JIATOPOB KATETOPHH Pa3MEIICHUS
1 - rtakke MOA MOXIEM [OJKHA BBIIEPKUBATH HCHBITAHUS HANPSDKEHUSMH KOMMYTAIMOHHBIX
HMMITYJIbCOB, YKa3aHHBIMU B Ta0.4 (Tpada 5).

9.3. TpeboBaHus K U30JSALUN U30JISITOPOB MPH KPATKOBPEMEHHBIX HAINPSKEHUSX MPOMBIIIIEHHON
4acTOTBI

9.3.1. BHyTpeHHSS HM30JLUS H30JIATOPOB (KpOME BBOJOB B TPAaHC(OPMATOPHI, PEAKTOPHI U
anmnaparsl) I0JKHA BbIIEPKUBATh UCIIBITAHUE OJTHOMUHYTHBIM HaNpsHKEeHUEM, YKa3aHHBIM B Ta0.5

(rpada 5) unu 1a61.6 (rpada 3).

BryTpeHHss U301 BBOJOB B TpaHC(HOPMATOPHI, pEaKTOPHI U alaparhl T0JKHA BBIIEPKUBATh
WCIIBITAaHUE OJTHOMHUHYTHBIM HaIpsDKEHUEM, YKa3aHHBIM B Ta0m.5 (rpada 8) wiu 1abn.6 (rpada 3).

9.3.2. BHewmHss U3050Hs U30JISTOPOB JTOJKHA BBIIEPKUBATH UCIIBITAHUE B CYXOM COCTOSIHMH, a
JUISL U30JISITOPOB KaTerOpUM pasMenieHus: 1 - Takke Mo JOKJIEeM HaNpsHKEHUSIMU TTPOMBIIIEHHON
9acTOTHl NIPH TJIABHOM MOABEME, YKa3aHHBIMU JJISl U30JIATOPOB, KPOME IIMHHBIX OMOp, B TaOI.5
(rpader 13 u 16) wm Tabm.6 (rpadel 4 1 6), a 4719 MKUHHBIX OO - B Tab1.5 (rpader 12 u 16).

9.3.3. M3ossimua BBOJOB, YKa3aHHbIX B 1.9.1.2, 10MmKHAa BBIACPKUBATH HUCIIBITAHHE
OJTHOMUHYTHBIM HalpspDKEHUEM, yKa3aHHbBIM B Tabm.3 (rpaga 3).



9.3.4. BHemHAs M3051Us BBOJAOB, yKa3aHHBIX B 11.9.1.2, NomKHA BBIAEPKUBATh HCIBITAHUE B
CYXOM COCTOSIHUH, a JUIsl BBOJJOB KaT€rOpUU pasMelleHHs 1 - Takke MOoJ A0XKJEM HalpsHKEHUSMU
NPOMBIIIJICHHOHN YacTOTHI PH IJIABHOM MOABEME, yKa3aHHbIMH B Ta011.3 (rpadsr 4 u 5).

9.3.5. Uzonauus M30ISTOPOB JOJDKHA BBIACP)KHUBATH HCIBITAHUS Ha MPOOOM TNPH IIABHOM
HObEME HANpPsDKCHUSMH IPOMBIIUIEHHON dYacToThl. [IpoOuBHOE HampspkeHHE MOJDKHO OBITH
0O0JIbIIIE MCHBITATEILHOTO HANPSHKEHHSI BHEIIHEH H30JIALMU B CYyXOM COCTOSHHH, YKa3aHHOTO B
Ttabn.5 (rpada 13), tabn.3 (rpada 4) unu 1abn.6 (rpada 4), He mMeHee yeM B 1,2 paza s
U30JIATOPOB C OCHOBHOM KUAKON MJIM OyMa)KHO-MaclsSTHOW M30JIsAMe n He MeHee 4eM B 1,6 paza
JUISL OCTAJIBHBIX U30JISITOPOB.

Ecniun mpm wucneiTaHuM Ha mpoOoi HM30JIALMM BBOJOB, MMEIONIMX B paboueM TMOJIO0KECHHU
MOrpy>XCHHBIC B MACJIO YaCTH, ITPOU30LIJIO IIEPEKPBITHUE T10 BHEIITHEH IMOBEPXHOCTHU, TO HAIIPSIKCHUC
HEePEKPHITUS TOJDKHO OBITH OOJIBIIE WCHBITATEIBHOTO HANPSDKEHHUS BHEIIHEHW W3O0JSIHH B CYyXOM
COCTOSIHUM HE MeHee ueM B 1,2 paza.

WcnpiTanue Ha mnpoOOM H30JISAIMM H30JATOPOB KiaccoB HampsbkeHus 110 kB u  Bhime
JIOITYCKAETCs] HE IPOBOIUTb.

Metoa ucbITaHHUS U30JISAIUU Ha IPOOOI TOJHKEH OBITh yKa3aH B CTaHAapTax HA OTICIIbHBIC BUIBI
U30JISITOPOB.

9.4. HopMmupoBaHHbIE HUCHBITATEIbHbIE HAINPSDKEHUS M JONOJHUTEIbHBIE TpPeOOBaHUS IS
U30JIATOPOB, pa3paboTanHbIX nocie 01.07.88, - mo npunoxenuto 7.

(BBenen nonomuuTensHo, M3m. N 4).

10. TPEBOBAHUA K U30NALUU KPYD

10.1. HopMupoBaHHbIE UCTIBITATENbHbIE HAMIPSKEHUS U JIOTIOJIHUTENbHbIe TpeboBanus A KPYD
- 110 IPUJIOKEHUIO 7.

Pazn.10. (Beeaen nonmomauTensHo, M3m. N 4).

TTPMJIOKEHUE 1
O0s3aTenpHoE

®OPMA TEXHUYECKOIO OBOCHOBAHUA AOMNYCTUMOCTU HE MPOBOAUTL TUMNOBOE
NCNbITAHUE BHYTPEHHEWU N3014LUN CUNOBOIo TPAHC®OPMATOPA NrPO30BbIMU
MMNYJNIbCAMU HAMPAXEHUA*

* Texuuueckoe OOOCHOBAHHME TPEICTABISACTCS TNPEANPUATAEM-U3TOTOBUTEIEM B 0a30BYyIO
OpPTaHM3AINIO M0 CTAHIAPTU3AIMH IS CBEACHUS C IENBI0 CUCTEMATH3aIlluU JAHHBIX HMITYJIbCHBIX
WCTIBITAHUI.



Tpancdopmarop

JlaHHbBIH

Amanor

Tun

HomuHnanpHble HanpspkeHHs OOMOTOK  (C
yYKa3aHWEeM Juamna3oHa peryJupoBaHUs U
4yucia cTyrneHei), kB

Cxema ® Trpymnma COCIUHEHHS OOMOTOK.
O06o3HaueHue craHgapTa WIH TEXHUYECKUX

YCJIOBH#, B COOTBETCTBHUH
U3TOTOBJICH TpaHCPopMaTOp

KOTOPbIMHU

HawnmenoBanue NpeaApUATUA-U3TOTOBUTCIIA

Hcnerratensusle  Hanpspkenus | BH
IPO30BBIX  UMIIYJIbCOB  JUIS
BHYTPEHHEHN U30JISIUU CTOPOH,
kB, MOJHBIA  CpE3aHHbIN
VIMITYJIBC
CH
HH
Hetitpans
BH
Tumnosoe nMitynscHoe | [Ipenmpusit
UCTbITaHUE TpaHchopMmaropa- | ue-
aHajora WU3TOTOBUTE
7b,
TEXHUYECKH
1 oT4yer
(mpoToxo),
N_,
JaTa
N3mepenne nepenanpsokenud | [Ipeanpusr
B OOMOTKax Tpu HH30BOM | He-
VMITYJIbCHOM HAIPS)KEHUH W3TOTOBUTE
7b,
TEXHUYECKH
51 OTYEeT
(mpoToxo),
N _, nara




VYcerpolicTBa NMEepeKIIOYeHUs] OTBETBICHU Ha
croponax BH, CH, HH (tun ycrpoiictBa),
OJIMHAKOBBIE JJIsl JAHHOTO TpaHcopmaTopa 1
TpaHnchopmaTopa-aHaiora

OcCHOBHBIE HM30JIILIMOHHBIE
MIPOMEXKYTKH (3CcKH3BI c
pasMepamMu - HOMEpa JIMCTOB
MPWIOKECHUS K TEXHHYECKOMY
000CHOBAHHIO)

I'maBHas Bo3spgerictByromue
W3OJISIIIHS UMITYJIbCHBIE HATIPSKEHUS
(s
KOKIOU U3
00MOTOK)
CpaBHHTENIbHAS OLIEHKA
UMITYJILCHOM MPOYHOCTH (151
O0OMOTKH C BBOJIOM TIOCEPEIHHE
JIOJKHBI OBITH PaCCYUTAHBI
HaNPSDKEHHOCTH
JIEKTPUUYECKOTO MOJIS C
Y4ETOM paclpeeseHus
UMITYJICHOTO HAIPSKCHUS
BJI0JIb OOMOTKH)
N3onsun N3onsunonHbIi
s MIPOMEXYTOK C MUHUMAaITbHBIM
OTBOJIOB | PACYETHBIM 3aI1aCOM
TUIS UMITYTECHOM MPOYHOCTH
KaKJI0M | (3CKU3BI ¢ pa3MepaMu - HoMepa
u3 JTUCTOB MPHJIOKEHUS K
O0OMOTOK | TEXHHMYECKOMY 0OOCHOBAHHIO)
Bo3snelictByromee
UMITyJIECHOE HaIPsDKEHUE
Pacuernas UMITyTbCHAS
MIPOYHOCTH
OOMOTOYHBIE TaHHBIS
(HOMepa TUCTOB MPHUIIOKEHUS K
TEXHUYECKOMY 00OCHOBAHMIO)
ITponosnb Pa3mepsl mpoaosbHOM
Hast M30JIAIUH (HOMEpPa JIUCTOB
U3OJISILIHS MIPWJIOXKEHUS K TEXHUYECKOMY




(mos 000CHOBaHUIO)
KaXI0U U3
0bmMoTOK)*
Tunbel 0OMOTOK, YCTPOHWCTBO
€MKOCTHOM 3aILMThI U T.II.
Haunmenpimmii Wmmynbe v Bo Ko v Boz | Koo
(a Taxxe ouH- qac- 3- 3. | gac- -
Ba OIMOKARIINX TO e 3a1l TO neu 3arma
K K Hcr- aca K CT- ca
HauMEHBIIIEMY) BU BHE
K02 PUITUEHTHI e, ,
3amaca %/ %/
HMITYJIbCHOM kB kB
MIPOYHOCTH TIO
pe3ynbraTtam
U3MEPEHUIN
[Tonnsrii
Cpesanun
BIN
VYcerpoiic Y4yacTtok ¢ HaMMEHbBIINM
TBO 3aracoM MpOYHOCTH
MIePEKITIO-
YEeHUS
OTBETBJIE
HUM
(s
KaKa0u
u3
00MOTOK)

Bo3snelictByromee
UMITyJIbCHOE HAIpSDKEHHE Ha
YKa3aHHOM y4acTke, kB

HcneiTaTenpHoe
HaIpsOKEHUE
yJacTka, kB

HU30JIA1 N




CBeneuns

OTIIMYMIA KOHCTPYKLIHMU H3OJSAIUN  (KpoMme
MIPUBEJICHHBIX BHIIIIEC)

0 HaJIW4YMKU  CYHICCTBCHHBIX

[TapameTpsl
TEepPMO-
BAKyyMHOU
00paboTKu

OO01mmas ATUTENBHOCTh
npeObIBaHUS AKTHUBHOM
YacTH B CYyIIMIHBHOM
mkady

OcraTouHoe AaBjeHUE B
Oake Tpanchopmaropa
MIPH 3JIUBKE MACIIOM
nepe]] UCIBITAHUSIMH
W30JISIIAH

[Tapamerpsl
TEPMOBAKYyMHOU
00paboTKH, 10 KOTOPBIM
UMEIOTCSI CYLIECTBEHHbBIE
OTIHYUS

* Jlns oomotok HH mmMmynbcHBIE HampspKeHUS Ha ydyacTKax OOMOTOK (paccMaTpuBaeMoW U
aHaJIOra) JIONYCKAeTCsl ONpPENesTh PAacUETHBIM IIyTeM, MPH 3TOM JIOJDKEH OBbITh YKa3aH METO]
OIpEEIICHUS UMITYIbCHBIX HANPSKEHHUMH.

I'maBHBIM HHXXCHCP NPCANPUATHA-U3TOTOBUTCIIA

3AKIIIOYEHUE

Jara

[MPUJIOXEHUE 2
CrnpaBouHoe

NOACHEHUE TEPMUHOB

Tepmun

Onpenenenue

1. Kimacc Hanpsbkenuss | HomunaneHOe Mexyda3sHoe HAPsHKECHUE JICKTPUICCKON CeTH, IS
AIIEKTPOOOOPYIOBaHN | pabOTHI B KOTOPOU MpeaHa3HAUCHO IEKTPOOOOpyIOBaHHE.

|

[Mpumeuanus: 1. Knacc HampspbkeHus 0oOMOTKM TpaHchopMaTopa
(peaxtopa) - mo 'OCT 16110.




2. HauGonsbiiee
pabouee HaNpsHKCHHE
AJIEKTPOOOOPYI0BAHU
s

3.
DneKTpoodOpya0BaHU
€ C HOpMaJIbHOI
M30JISIIUEN

4.
DneKTpooOOpyI0BaHU
€ ¢ 00JerueHHoM
M30JISIIUEN

5. Buyrpennss
M30J1 1A

6. Buemnss
U30JISIUS

7. YpoBeHb
U30JISUH
AIIEKTPOOOOPYI0OBAaHU
s (B TOM 4HCIIe
00OMOTKH, HEUTpau
OOMOTKH U T.I1.)

8. HopmupoBaHHOe
UCTIBITATETIbHOE
HarnpsHKeHUe

9. DnexTpuueckas
CeTh C

2. Knacc manpspkenust tpancdopmaropa - mo 'OCT 16110.

3. Knaccom HampspkeHUsl 3a3€MIISIFOIIETO JYroracsilero peaxkTopa
CUMTAETCsl KJIACC HANpsKEHUsT OOMOTKH CHIJIOBOTO TpaHchopmaTopa
WJIM TeHEepaTopa, B HeMTpallb KOTOPOU BKIIFOUEH PEaKTOP

Haubonpmee wnanpspkenue wactorsl 50 I, HeorpaHU4eHHO
JUINTEJIbHOE MPUIIOKEHHUE KOTOPOro K 3aKUMaM pa3HbIX a3
(TIOJTFOCOB) AIIEKTPOOOOPYIOBAHUS JIOMTYCTUMO IO YCIOBHUSM paOOTHI
€ro M30JIALIUH.

[Ipumeuanue. Hau6onbiee pabouee HapsDKEHUE
ANEKTPOOOOPYIOBAaHUSI HE OXBAaThIBACT JOMYCTHMBIC JUIS €ro
M30JISIUH KPAaTKOBPEMEHHBIE (IJIUTENbHOCTHIO 10 20 ¢) MOBBINICHUS
HaNpsDKCHUST B aBAPUHHBIX YCIOBHSX WM IOBBIMICHUS HANPSDKCHUS
gactotel 50 I'm (amurtenbHOCTHIO A0 20 MHUH), BO3MOXXHBIE MpPU
OTIEPATHUBHBIX KOMMYTAITUSIX

9J'IeKTp0060py,Z[OBaHI/Ie, npeaHasHa4YCHHOC I IIPHUMCHCHUA B

ANEKTPOYCTAHOBKAX, IIOABEPralolINXCcs BO3JEHCTBUIO TI'PO30BBIX
NepeHanpsHKeHNH MpU OOBIYHBIX Mepax I'PO303aIUThI
OnexkTpoobopyoBaHMe, IpelHa3HAuY€HHOE JUId NpPUMEHEHUs

TOJIBKO B DOJICKTPOYCTAaHOBKAX, HE TMMOABCPKCHHBIX BO3JI€I\/'ICTBI/IIO
T'PO30BLIX HCpGH&HpSDKCHHﬁ, HJIN B 3JICKTPOYCTAHOBKAX, B KOTOPBIX
T'pPO30BLIC NEpCHANPSIKCHUA HE MMPEBBIIAIOT AMIIIMTYAHOT'O
3HAYCHUA OAHOMHWHYTHOT'O UCIIBITATCIIbHOI'O HAIIPSAKCHU A

I[Io T'OCT 1516.2

[To I'OCT 1516.2
COBOKYITHOCTh MCHBITATENIBHBIX HAIPSKEHUN, YCTAaHOBJIEHHBIX B

CTaHJapTe€ M HCIBITAHUA BHYTPEHHEH M BHEIIHEH M30JL1UU
JTAHHOTO AJIEKTPOooOOpy10BaHUS (OOMOTKH, HEUTPAIH U T.1I.)

I[Io T'OCT 1516.2

Cerb, HEUTpaJlb KOTOpPOM HE HMMEET COCIMHEHHS C 3eMJIeH, 3a
UCKIIIOYEHUEM MPUOOPOB CUTHAIM3ALUU, U3MEPEHHs] WU 3alllUThl,




U30JIMPOBAHHOU
HEUTpAJIbIO

10. Dnexrpuyeckas
CETh C 3a3€MJICHHOI
HEUTPaJbIO

11. Koapdpumument
3aMBIKaHHS Ha 3EMITIO

12. Tunossie
UCTIBITAHUS U30JISIIUH
AIIEKTPOOOOPYI0BAHU
s

13. Ilepuonuueckue
HUCIIBITAHUA U30JISIITNN
AIIEKTPOOOOPYI0BAHU
A

14. ITpuemo-
CAAaTOYHBIC
UCTIBITAaHHS U30JISIIUH
AIIEKTPOOOOPYIOBaHU
s

MMEIOIINX BEChbMa BBICOKOE COMPOTUBJICHUE, WU CEThb, HEUTpalb
KOTOpOM COE€IMHEHAa C 3€eMJIell Yepe3 Jyroracsildii peakTop,
WHIYKTUBHOCTH KOTOPOTO TaKOBA, YTO MPH OJHO(PA3HOM 3aMbIKAHUN
Ha 3€MJII0 TOK pEeaKkTopa B OCHOBHOM KOMIIEHCHPYET €MKOCTHYIO
COCTABJISIIOLIYIO TOKA 3aMbIKaHUS HA 3EMIIIO

Certb, HEHWTpaJIb KOTOPOM COEIMHEHA C 3€MJIEM HArJlyxo WM 4Yepes
PE3UCTOP WIN PEaKTOp, CONPOTUBIEHNE KOTOPBIX JOCTATOYHO Mao,
4TOOBI CYIIECTBEHHO OTPaHUYUThH KOJICOAHHs MIEPEXO0IHOTO Ipolecca
n o0ecrneyuTh 3HAYEHHE TOKA, HEOOXOOUMOE JUIsl CEIEeKTHBHOM
3alUThI OT 3aMbIKAHUS HA 3€MIIIO.

[Ipumeuanue. Crenenb 3a3eMIICHUSA HEUTpaIn CeTH
XapaKTepU3yeTcs  HAUBBICIIUM  3HAYCHHUEM ko3 unrenTa
3aMbIKaHUs Ha 3€MJII0 JUISI CXEM JIaHHOW CETH, BO3MOXHBIX B
YCIIOBUSX KCILTyaTalluu

OTHOIICHHE  HANPSOKEHUS HAa  HEMOBPEXKJIEHHOW  (aze B
paccMaTpuBaeMoOi TOYKe TpeX(Pa3HOH JIEKTPUUECKOM ceTH (0OBIYHO
B TOYKE YCTAaHOBKHM 3JIEKTPOOOOpYIOBaHUS) IpPHU 3aMbIKAHUU Ha
3eMJIF0 OJJHOM WM ABYX Jpyrux ¢a3 K (pa3sHOMY HaNpsHKCHHIO
pabodeil 9acTOThI, KOTOPOE YCTAaHOBWJIOCH OBl B JAHHOW TOYKE IPH
yCTpaHEHHUH 3aMbIKaHHUS.

[Tpumeuanue. Ilpu ompeneneHnn KodpQHUIMEHTa 3aMbIKaHUS Ha
3eMJII0 MECTO 3aMBIKAHUSI U COCTOSIHUE CXEMBbI AJIEKTPUUYECKON ceTu
BBIOMPAIOTCA TAaKMMH, KOTOpbIE JAarOT HauOoJbllee 3HAueHHE
koa¢pdunrenTa

HcneiTanus 3JICKTpOO60pyI[OBaHI/I5{ JaHHOT'O THUIIA Ha
COOTBECTCTBHEC €TI0 H3O0JIALIMHK BCEM Tp€6OBaHI/I${M, YCTaAaHOBJICHHBIM
TEXHUYECKOH I[OKyMCHT&LIHCﬁ, MMPpOBOAUMBIC IIOCJIE OCBOCHUA
TEXHOJIOTMKU €ro IMIpou3BOACTBA HIIH (qaCTI/I'-IHO 5048 HOJ'IHOCTI)IO)
NoCJIC HU3MCHCHUA KOHCTPYKIHMHU, HNPUMCHACMBIX MATCpHUAJIOB WU
TEXHOJIOTMK MPOU3BOACTBA, MOI'yIiM€ CHHU3UTH OJICKTPUUCCKYIO
MPOYHOCTH U30JIALUA

ITo 'OCT 16504

ITo TTOCT 16504




15. O6moTKa ¢ OOMOTKa C YpPOBHEM U3OJSAIMU HEUTpad, pPaBHBIM YPOBHIO
MOJHOM U30JALHEN M30JISALUY TUHEHHOTO KOHIIa OOMOTKH
HEeUTpau

16. OOMoTKA C OOMOTKa C ypOBHEM H3OJALMU HEHTpanu Oojiee HHU3KUM, YeM
HEMOJHOW M30JISIMeH | ypOBEHb U30JISILIMU JUHEHHOTrO KOHIIa OOMOTKH
HEUTpaJIH

17. Cropona [To T'OCT 16110
BBICILIETO (CpeaHero,
HHU3IIIETO0)
HaANPSDKEHUS
TpanchopmaTopa

18. Ctopona COBOKYNHOCTh TOKOBEYILINX YacTeH, IPUCOEAUHEHHBIX K 3aKUMY
HEUTpaan 0OMOTKH HEUTpanu u OMKaiie K HeUTpallbHOMY KOHITY YacT 0OMOTKHU
TpanchopmaTtopa

[MPUJIOXEHUE 3
(cipaBouHOE)

TABNULbI UCNbITATENbHBLIX HANPSXXEHUW 3NEKTPOOBOPYJOBAHUSA

s ynobcTBa II0JIB30BaHUS (npu CIIPaBKax) UCIIBITaTENIbHbBIC HaIpsOKEHUS
3JIEKTPOOOOPYJOBaHUS C HOPMAJIBHOW M30JSAIMENH CBEICHbl HIKE B TaOJUIBl 10 BUAAM
AIEKTPOOOOPYIOBAHHUS.

[Tpu monp30BaHUY TAOIMIIAMH JJAHHOTO MPUIIOKESHHS HEOOXOAMMO YUUTHIBATh YKAa3aHUS B TEKCTE
CTaH/aapTa, OTHOCAIINECS K dJIEKTPOOOOPYAOBAHUIO COOTBETCTBYIOIIETO BU/A.
Tabmura 1

HopmupoBaHHble ucnbiTaTenbHble HANPSXKeHUA CUNOBbIX TPaHC(OpPMaToOpPOB C
HOpManbHOW usonsauuen, kB

HcnerraTensHbIe HAITpsXKCHUA

TPO30BEIX UMITYJIbCOB KOMMYTallUOHHOT'O KpPaTKOBPEMCHE
HUMITYJIbCa HpOMBII.H.HCHHOfI e




OJIHOMUHYTHOE€ | TIpH
TIC
BHYTPEHHEHN U30JISLUU BHEIIHEW U30JALIMM | BHYTPEH- | BHEIIHEW | BHYTPEHHEHU BE
HEeH H30JISIINT HA30JISIITHH nu3
HU30JISU (B
i coc
Kinac | kaxzaoro | Tpex, | 3aKuMa | KaXIOro | 3aXMMa |KaX MEX| KX MEX | JIM- |MeX | 3a- | Ju-
C | IMHEHHOT | coenqu- HEUT- JIMHEHHOT HEUT- - - - - |HeH-| - | XKU- | HEH-
Hamp 0 HEH- paJH/IEI' 0 paJm3I' Jo- | oy | Jo- | Ay | HO- | Iy | Ma HOIO
- 3aKUMa HBIX 3aKMMa ro |Ju- | TO | M- | TO | JIU- |HEWT| 3aXK
eHu | (moode- | BMec- (mooue- JU- | HeH | Iu- |Heu-| 3a- |Heu | - u-
s peaHo) | Te, Ju- peaHo) HEeW | - |HEW- HbIM | Xu-| - | pa- | Ma
o0MoO HEHHBI - |HBI- | HOT' | W | Ma |HBI-| JIH | OT-
T- X HO- | MH | O | 3a- | oT- | Mu | # |HOCH
KU 3aXKHU- ro | 3a- | 3a- | )KH- |HOCH | 3a- -
MOB 3a- |KH- | )KA- |[MaM | - | KH- TEIb
13,23 KH- | Ma- | Ma | M | Teab | Ma- -
Ma | MU | OT- |pa3-| - | MH HO
(mo-|pa3- | HOC | HBIX | HO 3eM-
oue |HbIX| u- | a3 | 3eM- |pa3- B0
- |da3 |tenp| 1} | gM |HBIX
pen | U - u | a3
- HO Ipy-| b
HO) 3eM- TUX
TN ooM
o-
TOK
IoJI- | cpe- | MOJI- | IIOJI- | Cpe- | MOJ- | Cpe- | IO~ | cpe-
HBIN | 3aH- | HBIM | HBIHM | 3aH- | HBIM | 3aH- | HBIH | 3aH-
UM- | HBIM | HMM- | UM- | HBIM | UM- | HBIM | M- | HBIU
MyJib | UM- | TIyJbC |IIyJb| UM- |ITyJIb| UM- |TIYJIb| UM-
Cc |myib C |Oylb| C |Oyab C | Oyidb
c c c c
3 44 | 50 42 42 | 50 | 42 | 50 | 42 | 50 | - - - - 18 - 18 | 26
6 60 | 70 57 57 70 | 57 | 70 | 57 | 70 | - - - - 25 - 25 | 34
10 | 80 | 90 75 75 90 | 75|90 | 75 | 90 | - - - - 35 - 135 | 45
15 1108 | 120 100 |100|120 100|120 100|120 - - - - 45 - 45 | 60
20 130|150 | 105 |120 150|120 150|120 |150| - - - - 55 - | 55 | 70
24 1501|170 - 140 1 170 | 140 | 175|140 | 175 | - - - - 65 - 65 | 80
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1800
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275 | -
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- - | 325 {400

950 | 142 | 950 |1300| 460 |575
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123|184 | 123 |1800| 630 | 830
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320

465

670

900

Ly Jlnia Tpexda3HbIX TpaHCPOPMATOPOB.

2 o o o .
:II[J'I}I COCTMHEHEHHBIX B 3BE3[ly OOMOTOK C MOJHOW M30JSAIUEN HEHTpaau MpU HEBBIBEICHHOU
HEUTpAJIU.

3 .
:'I[Jm COCIMHEHEHHBIX B 3BE3/ly OOMOTOK KJIacCOB HampspkeHust oT 3 no 35 kB ¢ momHoid
U30JIIUe HelTpanu Mpy BbIBEICHHON HEUTpanu U Ui 0OMOTOK KiaccoB HampspkeHus ot 110 no
220 kB ¢ HenomHo# U30IsIIeN HENTpain, JOMYCKAIOIIeH paboTy ¢ ee pa33eMIICHUEM.

# s oOMOTOK KiaccoB HampspkeHus oT 3 1o 35 kB ¢ monHo# m3onsiumen HeWTpanu npu
VCIBITAHUU TPUJIOKEHHBIM HAIPSHKEHUEM OJHOBPEMEHHO C M3OJISLMEN JTMHEHMHOro 3aXKUMa U JUIs
00MOTOK Ki1accoB HampspkeHus oT 110 mo 220 kB ¢ HemonHO#M u3onsuel HelTpanu, 10nycKaroIen
paboTy ¢ ee pa33eMIICHUEM.

Tabmumna 2
HopMupoBaHHbIe ucnbiTaTeNbHble HaNPsHKEeHUs 3NIeKTPOMarHMTHbIX
TpaHccopMaTOpPOB HaNpPsiXKeHUA ¢ HopMarnbHOW nsonsuuen, kKB
HcnbiTaTenbHble HANIPSKEHUS
I'PO30BBIX UMITYJILCOB KOMMYT KPaTKOBPEMEHHBIE
a- MIPOMBIIIIIEHHOU
LIHOHHO 4acTOTBI
ro
HMITYJIb
ca
BHYTPEHHEHN U30JIA1UU BHEIIIHEN U30JIALHUU OJIHOMH- pu
HYTHOE IUTABHOM
IIOABEME
Knac | nuneitHor ‘ TpeX, | 3aXuMa |JIMHEHHOI | 3a)KMMa | BHEIIHE BHYTPCHHEH | BHEIIHEH




C 0 coenu| HEHUT- 0 HEUTpaIn " U30JISILUHA | WU30JIALNU
Halp | 3axuMma - panu 2 3a)KUMa 2 (B
- OTHOCH- | HEH- OTHOCH- CyXoM
JKEHHM | TEJIbHO | HBIX TEABHO COCTO-
i 3eMJIH | BMecC- 3eMJIH STHUH
Te, @1 ()
JINHE IO~
- JIeM 4 )
HBIX -
3a- BHYT-
KH- peHHei
MOBI:I 30111
uu
OTHOCH-
TEILHO
3eMJIH
OTHOCH-
TEJIBHO
3eMIIU
1oJj- | cpe- | MoJI- | MOJ- | Cpe- | MoJ- | cpe- | oJ- | cpe- OTHO |ME€XI| B | IOX
HbIY | 3aH- | HBIM | HBI | 3aH- | HBIW | 3aH- | HBIM | 3aH- -CU-| Y |CyXO |HOX-
UM- | HBIil | UM- | M- | HBIHA | ©UM- | HBIH | ©UM- | HBIA Tenb- (daza-| M | JAeM
MyJb | UM- |TIYJIbC |TIyJb | UM- |IIYJb| UM- |IIYyJIb| WUM- HO |3 | cocT | 4
C |my’nb C |Oynb| C |Oylb| C |OyJlb 3eMII o-
c C C c u SIHUN
3 44 | 50 | 42 | 42 | 50 | 42 | 50 | 42 | 50 - 24 24 26 20
6 60 | 70 57 57 | 70 | 57 | 70 | 57 | 70 - 32 32 34 | 26
10 | 80 | 90 75 75 190 | 75 | 90 | 75 | 90 - 42 42 45 | 34
15 | 108 | 120 | 100 | 100 | 120 | 100 | 120 | 100 | 120 - 55 55 60 | 45
20 [130 150 | 105 | 120|150 | 120 | 150 | 120 | 150 - 65 65 70 | 55
24 | 150 | 175 - 140 | 170 | 140 | 175 | 140 | 175 - 75 75 80 | 65
27 | 170|200 - 160 | 195 | 160 | 200 | 160 | 200 - 80 80 90 | 70
35 [ 200|230 | 140 | 185|225 | 185 | 230 | 185 | 230 - 95 95 | 105 | 85
110 | 480 | 550 - - - 1460 | 570 | - - 200 - 280 | 215
150 | 660 | 760 - - - | 630|785 | - - - 275 - 355 | 290
220 | 950 |1090| - - - 1900 |1130| - - - 400 - 520 | 425
330 [1200/1300| - - - 11150/1350| - - 950 460 - | 670 | 550




500 16751800 - - - (1600/1950| - - 1230 | 630 - 1900 | 740

1 o o . o
! JlJis coeIMHEHEHHBIX B 3BE3]ly OOMOTOK C IMOJIHOM M30JIALMeld HEHTpaau MpU HEBBIBEACHHON
HEUTpaJIU.

2 o o o .
:II[J'ISI COCIMHEHEHHBIX B 3B€3/ly OOMOTOK C IOJIHOM H30JsIHMed HeWTpanu mpu BBIBEICHHOU
HEUTPAJIU.

3 Jnst Tpexdas3HbIX TpaHc(hOpMATOPOB HANPSHKEHUs KIaccoB HampspkeHus oT 3 1o 35 kB ¢
HETIOJHOM M30JISIIIUeN HEUTpaJiu.

4
) g TpancopMaTopoB HANPSKEHUST KATErOPUH pa3MenieHus 1.

Tabmnuua 3

HopmupoBaHHbIe ucnbiTatenbHble HanpsXXeHUs TpaHctopMaToOpoOB TOKa C
HOpManbHOM usonauuen, kB

HcneiTarenbHble HaPsyKEHUS
KOMYyTalu KPaTKOBPEMEHHBIE
IPO30BBIX UMITYJICOB - IIPOMBILIEHHOW YaCTOTHI
OHHOT'O
HMITYJIbCa
OJHOMHMHYTHOE | IIPH ILUIABHOM
OIbEME
Kitace BHYTPEHHEN BHEIIIHEH BHEIIIHEN BHYTPEHHEHN BHEIIIHEN
Hanps W30JISILUH U30JISILUH (B cyxoM U30JL NN U30JILUN
- COCTOSIHH
KEHU "
A U 1O
1)
JTOXKJIEM
)
u
BHYTPEH-
HeH
U30I15-
802078
TpaHcgpopma-
TOPOB TOKa
IIOJIHBI | CPE3aH | IIOJHBI | CPE3aH- Macis | Kpome B o
" - U HBIN - Maclisl | CyXoM | JOXk-
UMIYyJ | HBIA | HMIYJb | UMIYJIb HBIX - CcOCTOs | JeM




bC AMITYJ c c HBIX - 1
bC HUU

3 42 50 42 50 - 24 24 26 20

6 57 70 57 70 - 32 32 34 26

10 75 90 75 90 - 42 42 45 34

15 100 120 100 120 - 55 55 60 45

20 120 150 120 150 - 65 65 70 55

24 140 175 140 175 - 75 75 80 65

27 160 200 160 200 - 80 80 90 70

35 185 230 185 230 - 95 95 105 85
110 425 550 460 570 - 200 230 280 215
150 585 760 630 785 - 275 300 355 290
220 835 1090 900 1130 - 400 440 520 425
330 1100 1300 1150 1350 950 500 560 670 550
500 1500 1800 1600 1950 1230 700 760 900 740

1
Jlst TpancopMaTOpOB TOKA KATETOPUH pa3MEIICHHS 1.

Tabnuma 4

HopmupoBaHHbIe UcnbITaTeNbHble HAaNPSAXXeHUA PeakTopoB C HOPMaNbHOM
nsonsuuen, kB

Kiacce
Hanps-
JKEHUA

HcneiTatenbHble HAIIPAKCHUA

I'PO30BBIX UMITYJIBCOB

BHYTPEHHEN
W30JILHAA
pPEaKToOpOB

KpaTKOBPEMEHHBIE
MIPOMBIIIJIEHHON 4acTOTHI
BHEIIHEN OJTHOMHHYTHOE [P TJIABHOM
U30JISIIIH nobeMe
peaKTopoB




BHYTPEHHEM BHEIIHEN
U30J1 U U30J U
pEeaKTopoB B CyXOM
COCTOSIHUM
peaKkTopoB
LIYHTH- | TOKOOTpa- | LIYHTUPYIO | TOKOOIPa- | KOMMYTA | IIYHTUPYIOLLL LIYHTUPYIOL] B!
pYOIINX | HHUYMUBa- LIUX HUYMBa- o ux ux
IOIINX IOIIUX | OHHOI'O u
UMITYJIBC | 1yTOracsamu
a X 7
BHELIHEH 111
(B cyxom )
COCTOSIHU
1) I
u T
BHYTpCEH-
Hel
H30JIALH
u
LIYHTUDPY
0-
LIUX
peaxkTopo
B
0JI- | Cpe- | IIOJI- | Cpe- |10~ | cpe- |MOJ- | Cpe- OTHO | MEX- | TOK | OTHOC | MEX- | TOK
HBIH | 3aH- | HBIM | 3aH- | HBIM | 3aH- | HBIH | 3aH- -cu-| oy o- u- ny | o-
VM- | HBIM | UM- | HBIM | UM- | HBI | UM- | HBIU Tenb-| (asza- |orpa| TenbH | (haza |rpa-
IyJIb | UM- |IIyJIb| UM- |IIyJb| WUM- |IIyJb| UM- HO | - 0 - | HU-
C |mylb| C |Oyab| C |Iylb| C |Iylb 3eMII HU- | 3eMJIN MHIII YUB
c c c c nu 4YUB a-
Apyr a- FOII
170:¢ FOI1] ux
obmo ux u
- TOK yT
o-
racs
IUX
3 44 | 50 | 44 | 50 | 42 | 50 | 42 | 50 - 18 - 24 | 26 - 26
6 60 | 70 | 60 | 70 | 57 | 70 | 57 | 70 - 25 - 32 34 - 34
10 80 90 | 80 | 90 | 75 | 90 | 75 | 90 - 35 - 42 | 45 - | 45
15 | 108 | 120 | 108 | 120 | 100 | 120 | 100 | 120 - 45 - 55 | 60 - 60
20 | 130|150 | 130 | 150 | 120 | 150 | 120 | 150 - 55 - 65 | 70 - 70




24 - - | 150 | 175 | - - 140 | 175 - 65 - 75 - - 80
27 - - 170|200 | - - 160 | 200 - 70 - 80 - - 90
35 200|225 | 200 230|185 | 230 | 185|230 - 85 - 95 | 105 - 1105
110 | 480 | 550 | 480 | 550 | 460 | 570 | 460 | 570 - 200 | 200 | 200 | 280 - 1280
150 | 550 | 600 | 660 | 760 | 500 | 625 | 630 | 785 - 230 | 275 |275| 320 | 415 | 355
220 | 750 | 835 | 950 |1090| 690 | 860 | 900 [1130 - 325 | 400 |400| 465 | 600 | 520
330 [1200/1300| - - 1150|1350 | - 950 460 | 575 - 670 | 875 | -
500 [1675/1800| - - 1600|1950 | - 1230 630 | 830 - 900 |1250| -
1)
Jnst Tpexda3HbIX peakTopoB
Tabmuua 5
HopMupoBaHHbIe ucnbiTaTeNbHbIe HAaNPSXXeHUs1 BbIKIoYaTenen ¢ HopManbHOU
nsonsiumen, kKB
HcnpiTarenpHble HAPSKEHUS
I'PO30BBIX UMITYJIHCOB KpaTKOBpeMe
BHYTpPEHHEH H30IAIIUU BHEIITHEN U30JISAIIUA OJTHOMHHYTHC
Knac | oTHOcH- | MeXAy KOHTaKTaMH | OTHOCH- | MEXIy KOHTaKTaMH | KOMMYyTa- BHYTpPEHHEI]
c TEIBHO OJTHOTO M TOTO XK€ TEABHO OJIHOTO W TOTO )K€ | IIMOHHOTO A30JIAINT
Harp 1y oJIroca OJIFOCca HUMITYJIbCa
3EeMIIH . 3EMIIH . 8
- BBIKJTIOYATEIIEi BBIKJTIOYATENEH BHEIITHEN
JKEHN C YPOBHEM H3OJISIIHH C YPOBHEM H3OJISIUH | (B CyXOM
a9 MEXTy KOHTaKTaMH MEXy KOHTAKTaMH | COCTOSIHU
u
U TIOJ
3
IOKIEM
)u
BHYTpPEHH
el
A30JISIIUH
HE [MOBBIIIIEH- HE MOBBIIIIEH- OTHOCH- MEX
OBBIILIEH- HBIM [IOBBIIIEH- HBIM TEJIBHO KOHTAK
HBIM HBIM OJIHO]




Sy TOTO
3eMIIA
TIOJIK
BBIKJIIO-
o BBIKIJIF
JaTelen
TEJI¢
1oJI- | cpe- | 1oJI- | cpe- | MOJI- | Cpe- | MOJI- | Cpe- | MOJI- | Cpe- | MOJI- | Cpe- | OT- | MEX | Mac | Kpo | Mac | Kpo
HBIU | 3aH- | HBIM | 3aH- | HBIH | 3aH- | HBIH | 3aH- | HBIH | 3aH- | HBIM | 3aH- | HO- | - - - - -
M- | HbI{ | UM- | HBIM | UM- | HBIM | UM~ | HBI | UM- | HBI | UM- | HBIM | CH- | Ay | JIA- | M€ | Jid- | M€
MyJib | UM- |TIyJb| UM- |yJb| UM- |IIyJIb| UM- [yJIb| UM- |TIyJIb| UM- |TE€Jb| KOH-| HBI |Mac| HbI | Mac
C |myap| ¢ |Oydb| C |Oydb| C |OyJb| € |OyJdb| C |OyJdb| - |Tak-| X - X -
c C C C c c HO | TaMm JIsi- JIsi-
3eM-| H HBI HBIX
1 | Of- X
HO-
rou
TOTO
Ke
o-
JII0C
a
3 42 | 50 | 42 | 50 - - 42 | 50 | 42 | 50 - - - - | 24124 |24 | 24
6 57 | 70 | 57 | 70 - - 57 | 70 | 57 | 70 - - - - 1321]132]32] 32
10 75 190 | 75 | 90 - - 75 190 | 75 | 90 - - - - |42 |42 | 42 | 42
15 | 100|120 100|120 | - - 1100|120 | 100 | 120 | - - - - | B5|55|55]| 55
20 [ 120|150 | 120|150 | - - 1120|150 | 120 | 150 | - - - - | 65|65|65]| 65
24 140 | 175|140 | 175 | - - 1140 | 175|140 | 175 | - - - - | 7517575 | 75
27 160|200 |160| 200 | - - 1160 | 200 | 160 | 200 | - - - - 1 80]80/|80]| 80
35 (185|230 185|230 | - - 1185|230 | 185|230 | - - - - 195]195|95]| 95
110 | 425 | 550 | 425 | 550 | 500 | 625 | 460 | 570 | 460 | 570 | 525 | 650 | - - 1200/230/200|230
150 | 585 | 760 | 585 | 760 | 675 | 850 | 630 | 785 | 630 | 785 | 725 | 875 | - - |275/300|275|300
220 | 835 (1090| 835 |1090| 975 |1250| 900 |1130| 900 |{1130(1050/1300| - - 1400/440|400/| 440
330 [1100/1300| - - 11300{1500|1150(1350| - - 11350(1550| 950 |1250|500 |560 |680 | 750
500 [1500/1800| - - 11500(1800|1600(1950, - - 11600(1950| 123 |1660|700|760 (940|103
0 0

1)

MECXKAY COCCAHNMHU ITOJIIOCaMU.

JUisi TpEeXMOJIOCHBIX BBIKIIIOYATENEH C pacloNoKEHHUEM MOJIOCOB B o0mieM Oake - Takke



2 o
I[HSI BBIKJITFOYATCJICHU TPCXITOJIKOCHOI'O MUCITOJITHCHUSA - TAKKC MCKAY COCCAHUMMU I1OJIIOCAMU.

st BBIKITFOUATENIEH KaTEropuu pa3MereHus 1.

4) "
Jnst BBIKITIOYATENIEN TPEXITOIOCHOTO HUCIOJHEHUSI KJIAcCOB HamnpsbkeHuss ot 3 1o 35 kB -

TAaKXKE MCXKIY COCCAHUMU IMOJIFOCAMH.

Ta0nuua 6

HopmMupoBaHHbIe UcnbiTaTeNbHble HaNpPsXXeHUsl pasbeanHuTernen, KOpoTkosamMmbikaTenen,
3aszemnurenen, npegoxpaHurtenen, KPY, akpaHnsanpoBaHHbIX Tokonposogos, KTl ¢
HOpManbHOM usonauuen, kB

WcnibiTaTenbHbie HAPSKEHUS
TPO30BBIX UMITYJILCOB KOMMYTAllMOHHBIX KPAaTKOBPEMEHHBIE TPOMBILLICHHOM
MMITYJIbCOB YaCTOTEI
Kitac OJIHOMH- IIPU IUTABHOM
C HYTHOE oabEME
Harp
H-
JKEHU
s
BHEIIIHEN U3OJIALINA BHEIIHEN U30JIALIUNA
OTHOCHUTEIIBHO | MKy | OTHOCHUTENIb | MEXKIY |BHYTPEHH| OTHOCHUTEIIBHO | MEXKIY
3EMII 1) KOHTAaK HO KOHTAaK- en 3eMJIA KOHTAaK-
- 3eMJIU TAMI 4 | msonguun TAMI oy
TaMu OTHOCH-
iy TEIIBHO
3eMJ1H3'
MOJIHBI | CPE3aH | TOJHBI | B CYXOM | B CYXOM B CyXOM | MOJ |B CyXOM
u - Hu COCTOSIHMHM | COCTOSIH COCTO- | HOX- | COCTOSIH
WMITYJI | HBIA | ©UMITYJT 188 () 15051 STHAUN JIEM un
BC | HMIYT | BC | pomenen ™ 3150 1).4)
bC
3 42 50 50 - - 24 26 20 28
6 57 70 65 - - 32 34 26 40
10 75 90 90 - - 42 45 34 53
15 100 120 115 - - 55 60 45 70
20 120 150 140 - - 65 70 55 85




24

27

35

110

150

220

330

500

140

160

185

460

630

900

1150

1600

175

200

230

570

785

1130

1350

1950

165

190

220

570

790

1100

1450

2050

950

1230

1250

1660

75

80

95

230

300

440

560

760

80

90

105

280

355

520

670

900

65

70

85

215

290

425

550

740

100

110

130

355

460

675

890

1225

1
) ,Z[JISI arrmapaToB TPEXIOJIKOCHOI'O UCIIOJHCHUS - TAKKC MCKAY COCCAHUMMU I10JIIOCaAMU.

2 o o

:'Mencny KOHTaKTaMU OJHOTO M TOTO € IOJII0CA: pa3zbeAMHUTENEH, NMPEeJOoXpaHUTENeH Mpu
BBIHYTOM TNIaTpOHe, Ilernei mnepBUYHBIX coenuHeHuit KPY npu pazoOmieHHOM (KOHTPOIBHOM)
MOJIO’KEHUU BBIJIBUYKHOTO 3JIEMEHTA.

3'I[ns{ anmapaToB TPEXITOJIOCHOTO HMCIIOJIHEHHS KJAaccoB HampsikeHus ot 3 mo 35 kB - Takke
MEXIY COCEIHUMU TOIIOCaMHU.

# Jnsa annaparoB kareropuu pazMenienus 1 (mpu atom KPY u KTII - Tonbko BHE 0005104KH).

3 o
! Taroke MeEX/1y KOHTaKTaMH OJHOIO U TOTO e IOJItoca MpeAoXpaHuTeNel ¢ maTpoHOM, HO Oe3
TUTABKOM BCTaBKU MEXKIY AIEKTPOIAMH.

Ta0muma 7

HOpMI/IpOBaHHbIe ucnbiTaTesribHble HANPAXXeHUA KOHOeHCAaTOpPOB CBA3M, kB

Kiac

Harp

KCHU

HcneiTaTenbHbIe HAITPAKCHUA

T'pPO30BLIX UMITYJIBCOB KOMMYTa- KpPaTKOBPEMCHHBIC
OTUOHHOT'O HpOMBIIHHeHHOﬁ
HUMITYJIbCa JaCTOThI

BHEIITHEN
U30JIIIIIU

BHEIIIHEH (B CyXOM
COCTOSIHUM U T10]1 HOE

BHYTPECHHEHN
U30JISILAH

OJIHOMUHYT | MIPH TUIABHOM
MOAbEME




TIOKJIEM) U
BHYTPEHHEH
HA30JIAIHHT
BHYTPEHHEN | BHEIIHEH
HA30IAIHT A30IAIHT
TIOJIHBI | CPE3aH | OJIHBIN | Cpe3aH- B oz,
u - UM- HBIN CYXOM | 10XKIE
WUMITYJI | HBIA | MYJIbC HM- COCTO M
bC | UMITYJI MyJbC -
bC HUHU
35 195 240 195 240 - 95 105 85
110 | 480 600 480 600 - 200 280 215
150 | 660 825 660 825 - 275 355 290
220 | 950 1190 950 1190 - 400 520 425
330 | 1200 | 1400 1200 1400 950 500 670 550
500 | 1500 | 1800 1600 1950 1230 700 900 740
Tab6muna 8

HopmupoBaHHbIe UcnbITaTeNnbHbIe HaNnpsiXXeHUsA U30NSAITOPOB C HOPManbHOW
nsonsiunen, UCNbITyeMbIX OTAENbHO (OT TpaHCPOpPMaTOpPOB, PeaKTOPOB U
annapartoB), kKB

HcneiTaTensHbIC HAaIIPs>KCHUA

TPO30BBIX UMITYJIECOB KpaTKOBPEMEHHBIE TPOMBIIIIIICHHOM
YacTOTHI
BHEIITHEH M30JISAINH OJTHOMHHYTHOE P TUIABHOM
MoIbeEME
Kiac |\ M307TOpO| HIMHHBIX | BBO- | KOMMYT | BHYTpPEHHEH
c B omop JIOB a- HA30JISIIIUT BHEIIHEHN U30JISIIINT
Hanp | (Kpome JUIS | IIMOHHO
- ITUHHBIX HeH- ro
JKEHU | OIOop U Tpa- | UMITYJb
a BBOJIOB szj ca
JUIS HEH- B CYXOM
—— 2 ) COCTOSA-
HUH U
mong
JTOXK-
3
IeM




B CyXOM U TIOJT
COCTOSIHUH ﬂomneng
10JI- | cpe- | IoJI- | ¢pe- | MoJ- M30- | BBO- | BBO- |M30JIs | IIIM | BBO- | U30JI | BBO-
HBIN | 3aH- | HBIM | 3aH- | HBIA JI1- | OOB | OB - H- | OB sI- | OB
UM- | HBIH | UM- | HBIH | UM- TOPO| JUIsl | JAJiS | TOPOB |HBIX| JJIsL | TOPO | JUIst
MyJib| UM- |TIYJIb| UM- |TIYJIb B | TpaH |HEH- |(KpOM | OmoO | Hei- | B | HEW-
C |mylb| C |Oylb| C (kpo| c- |Tpam| e p | Tpa- | (BBO- | Tpa-
c c -Me | dop-| U | IUH- 111/12:' JIOB ngj
BBO- | Ma- HBIX JUTSt
JIOB) | TOPO orop HEel-
B, u Tpan
peak- BBO- n)
TOPO JIOB
B, TUTST
51 HEW-
anma Tpa-
- 2
M)
pato
B
3 44 | 52 | 42 | 50 | - - 24 | 24 - 27 | 26 - 20 -
6 60 | 73 | 57 | 70 | - - 32 | 32 - 36 | 34| - 26 -
10 | 80 [100 | 75 | 90 | - - 42 | 42 - 47 | 45| - 34 -
15 | 105|125 100 | 120 | - - 95 | 55 - 63 | 60 | - 45 -
20 | 125158 | 120 | 150 | - - 65 | 65 - 7% |70 | - 55 -
24 | 150 185|140 | 175 - - 75 | 75 - 8 | 80| - 65 -
27 | 170 210|160 | 200 | - - 80 | 80 - 9% | 90| - 70 -
35 | 195240 | 185|230 - - 95 | 95 - 110 1105| - 85 -
110 | 480 | 600 | 460 | 570 | 200 - 230 | 265 130 | 295 |280| 135 | 215 | 110
150 | 660 | 825 | 630 | 785 | 275 - 300 | 340 | 180 | 375 |355| 195 | 290 | 155
220 | 950 [1190 900 [1130| 400 - 440 | 490 | 265 | 550 |520| 280 | 425 | 215
330 [1200/1400(1150{1350, - 950 |560|630 - | 700 670 - 550 | -
500 [1600/1950 1600(1950| - 1230 | 760 | 800 | - | 900 |900| - 740 | -




Jlst BBOZIOB 117151 HEUTpaIM yKa3aH Kiiacc HampsibkeHuss ooMotku BH cunmoBoro
TpaHnchopmaropa, [Uist HeUTpaiu KOTOpoil pegHa3HaueH BBO. *

* Tekcr coorBercTBYeT opurunainy. [Ipumeuanne "KOJEKC".

) .
Jis BBOJIOB [t HeliTpanin oOMoTk BH cumoBbIX TpaHC(OPMATOPOB KJIACCOB HANPSHKEHUS

110, 150 u 220 kB ¢ HenoyHOM U30sIIMEN HEUTpald, JOMYCKAloIIel padoTy ¢ pa33eMIICHHEM
HEUTpaJIU.

JIj1g U301 TOPOB KaTeropuu pasmeleHus 1.

[MPUJIOXKEHUE 3. (U3menennas penaxius, M3m. N 2)

[MPUJIOKXEHHUE 4
CnpaBouHoe

SAWUNTHBIE XAPAKTEPUCTUKU BEHTUJIbHbIX PA3PAOHUKOB

VYPOBHU H30JSIHMH 3JEKTPOOOOPYIOBaHNS ¢ HOPMAJIbHOM M30JsIMel YCTaHOBIICHBI B HACTOSAIIEM
CTaHJapTe€ C YYETOM 3allUTHBIX XapaKTEPUCTUK BEHTWJIBHBIX pa3panHukoB nmo I'OCT 16357 c

HOMUHAQJIBHBIM HamNpsKEHUEM, PaBHBIM 3HAUCHMIO KJIACCa HANPSIKEHUs DJIEKTPOOOOPYAOBaHUS, U
IpyNIbl, yKa3aHHOW B TabiuLE.

Knacc nanpsoxeHnus Bunst I'pynna BeHTUIIBHBIX
1) 3NEKTPOOOOPYI0OBaHUS pa3psAAHUKOB 110
3JIEKTPOOOOpYIOBAHUS
<B I'OCT 16357

3,610 Bce v

15,20,35u 110 Bcee Il

150 u 220 Bce, xpoMe critoBBIX Il
TpaHc(hOpMATOPOB U ITYHTHUPYIOIIUX
peaKTopoB

150 m 220 Cunossle TpaHchopMaTophl U I
HIYHTUPYIOIIHE PEAKTOPHI

330 u 500 Bcee I




) .
J171s cuIoBBIX TpaHCPOPMATOPOB - KJIacC HAMPSHKEHUS KaKI0W U3 0OMOTOK.

[Tpumeuanue. Tabnuua He OXBaThIBAET YPOBHU H3OJSALMU AIIEKTPOOOOPYIOBAHMS KJIACCOB
HanpsokeHus 24 u 27 kB u Helitpasm oO6Morku BH cuiioBBIX TpaHCHOpPMATOPOB KIIACCOB
HarnpsbkeHuss ot 110 go 220 xB ¢ HemonHOW wW3oiAIMEd HEHUTpasid, JOIyCKamIer padoTry c
pa33eMIICHUEM HEUTPAJIN.

[MPUJIOKXEHUE 5
CnpaBouyHoe

AONYCTUMBIE B YCIIOBUAX SKCIMNYATALUMUU KPATKOBPEMEHHbIE
NOBbIWEHUA HANPAXEHUA YACTOTOMW 50 Ny AJ1A ANIEKTPOOBOPYAOBAHUA
KINACCOB HAMPAXEHUA OT 110 0 500 kB BKITFOYUTEJIbHO

1. lonmycTUMBIE B yCIOBHSX IKCILTyaTallul KPATKOBPEMEHHBIE OBBILICHUS HANPSKEHUS 4aCTOThI
50 'l He MOJDKHBI MPEBBIIATh OTHOCHUTENBHBIX 3HAUYEHUH (JUIs HANpsDKEHUS MEXITy (Gaszamu HIu

IIoJIr0CaMM Ulj:'l-lilil - II0 OTHOLICHHIO K HaI/I6OJ'IBH_IeMy pa6oquy HAIIPsKCHUIO, JJISI HAIIPSKCHUS

OTHOCUTENIBHO 3eMid Ly, - 10 OTHOWCHWIO K HaubonblieMy paboueMy HAIPSKCHHUIO,

JICIIECHHOMY Ha NE ), yKa3aHHbIX B Tabauue. OHU OTHOCATCS K CIEAYIOIIEMY JIEKTPOOOOPYI0BAHUIO
kjaccoB HampspkeHus ot 110 mo 500 kB ¢ ucnbITaTensHBIMM HAOpsOKEHUSIMU 110 HACTOSLIEMY
CTaHJApTy: CWJIOBBIM TpaHchopMmaTropaM oOOLIero Ha3HAu€HHs, IIYHTUPYIOIIMM peaKTopam,
TpaHcopMmaTopaMm HaNpsDKEHUs, TpaHcopMmaTopaMm TOKa, ammaparaM TeX BHJIOB, Ha KOTOpBIE
pacrpoCTpaHsAETCs HACTOSIIMM CTaHAAPT, KOHEHCATOPAM CBSI3U M IIMHHBIM OIIOpaM.

JonycTumbie B yCNOBUAX 3KCNnyaTauumn KpaTKOBPEeMEHHbIE NOBbLIWEHUSA
HanpsikeHua yactoton 50 Ny AnsA aneKTpoobopyaoBaHUS KIaCCOB HanpsXXeHust
ot 110 go 500 kB BKkRNOYUTENBLHO

Bun JlonycTrMOe NOBBIIIEHUE HANIPSKEHUSI, OTHOCUTENIbHOE
3JIEKTPOOOOPYAOBAHUS 3HAYEeHUE,
He Oosiee, IpH JUIUTEIHHOCTH t
20 muH 20 ¢ lc 0,1c

CwioBbie  TpaHchopmaTOpbl 1,1 11 1,2 1, 15 1,9 15 2,
(aBTOTpaHCHOpMaATOPHI) 0 0 5 25 0 0 8 00

[IyaTUpyomue peakTopsl 1 1,1 11 1,3 1, 15 2,0 15 2,
3JIEKTPOMArHUTHBIC 5 5 5 35 0 0 8 10*
TpaHc(hOopMaTOpPbl HAPSHKEHUS

Anmaparsl, €MKOCTHBIE 1,1 1,1 1,6 1, 1,7 2,2 1,8 2,




TpaHchopMaTopbl 5 5 0 60 0 0 0 40
HAIPSOKEHHUS,

TpaHchopMaTopbl TOKa,
KOHJICHCATOPHI CBSA3H, IINHHBIC
OTIOPHI

* Jlost knacca Hanpspkenust S00 kB qu_s =2,08.

IIpumeyanus:

1. Yka3aHHble B TaOJIUIIE OTHOCUTENbHbIE 3HAUEHUS HAIPSIKEHUSI PACIIPOCTPAHSIIOTCS TaKXKe Ha
NOBBILICHHBIE HANPSDKEHUSA, OTJIMYaroIMecs OT cuHycouabl 4acToTel 50 I’ 3a cuer HalloKeHHs
FapMOHMYECKUX COCTABJISIIOIIMX HANpsDKEHUs. YKa3aHHble B TaOJMLE 3HAUYEHUS HaNpsyKEeHUs
MEeXIy (hazaMu U OTHOCUTENIBHO 3€MJIM IPEJICTAaBIIAIOT OTHOIIEHHE MaKCUMyMa IOBBIILIEHHOI'O
HAINpPSOKEHUSI COOTBETCTBEHHO K aMIUIUTY/E HauOOIBIIET0 pabodero HampsHKeHUs WA K aMIUTATY/IE

HauO0JIbIIEro pabovero HapsHKEHUs, AeIEHHONW Ha NES

2. 3HavyeHHS TIOBBIIICHHOTO HAIPSHKCHHUS MEXKIY (a3zaMu OTHOCATCS TOJBKO K Tpex(dasHbIM
CUJIOBBIM TpaHc(hopMaTopaM, HIYHTHPYIOUIMM pPeaKTopaM U 3JIEKTPOMarHUTHBIM TpaHchopmaropam
HaIpsDKEHUs, a TAaKXKe K anmaparaM B TPEXIOJIOCHOM HCIIOJIHEHHHM TPU PACIOJIOKEHUU TPeX
MIOJIFOCOB B OJTHOM Oake Wi Ha ogHou pame. IIpu aTom st anmapartoB 3Havuenus 1,60; 1,70 u 1,80
OTHOCATCSI TOJILKO K MeXy(ha3HOl BHEIIHEH M30JISIIUU anmapaToB KiaccoB Hanpspkerus 110, 150
u 220 xB.

1. (BBeaen monosHuTENbHO, M3M. N 1).

2. Jlna cuitoBbIX TpaHCHOPMATOPOB MPH JUTUTEIBHOCTH Bo3/eicTBUs HanpsukeHust 20 ¢ u 20 Mun
HE3aBHCHUMO OT MPUBEJICHHBIX B TaOJHIle 3HAUEHUI MOBBIIICHHbIE HAMPSKEHUSI HE JOJKHBI HMETh
KpPaTHOCTH MO OTHOIICHUIO K HOMHHAJIbBHOMY HAlPsDKEHUIO OTBETBIIEHUS OOMOTKH TpaHchopmaropa
6onee ykazannoit B [OCT 11677.

2. (M3menennas penakuus, M3m. N 4).

3. Jns BbIKIIOUATENel HE3aBUCHMMO OT MPHUBEJICHHBIX B TaONMIEe 3HAUYEHUH IOBBIIICHHbIE
HaNpsOKCHUST  JIOJDKHBI ~ OBITh ~ OTPaHWYEHBI  TpelellaMH, TpHU  KOTOPBIX  COOCTBEHHOE
BOCCTaHABIIMBAIOIIEECS HANpsHDKEHWE Ha KOHTAKTaX BBIKIIOYATENs HE IPEBBIMIACT 3HAYCHHIH,
ykazanHbIX B [[OCT 687 u I'OCT 12450.

4. KonnuecTBO MOBBIMICHUH HaNpsKeHUs JUIMTeNbHOCThI0 20 ¢ He A0JKHO ObITh Oosee 100 3a
CPOK CITY>KOBI 3JIEKTPOOOOPYIOBaHHMSI, YKAa3aHHBIN B CTAHIAPTE WIIM TEXHUIECKUX YCIOBHUSAX, FITH 32
25 nert, ecnu CpoK CIy>KObI He yka3aH. [Ipu 3TOM KOJIMYEeCTBO MOBBILICHUN HAMPSKEHUS HE JOJDKHO
OBITH OoJiee 15 B TeUueHHE OAHOTO roja u 00Jiee IBYX B TEUCHHUE OJHUX CYTOK.

KonudecTBO MOBBIIEHWH HANPSHKEHUS IIUTENBHOCThIO 20 MUH HE JOKHO ObITh Oosiee 50 B
TEUYEHHE OJIHOIO TO/a.



ITpoMexXyTOK BpEMEHM MEKIY IABYMs MOBBINIEHUSAMH HaIpsDKEHUs JuiuTenbHocThio 20 ¢ um 20
MHH JI0JDKEH ObITh He MeHee 1 4. Eciu moBbllIeHHe HAanpsKeHUs JUIMTENbHOCTBI0 20 MUH MMEN0
MECTO J1Ba pa3a (C YaCOBBIM MHTEPBAJIOM), TO B TeUCHHE OJIMKAUIINX 24 4 MOBBIICHUE HAPSIKCHUS
B TPETUH pa3 JI0MyCcKaeTcs JHILb B CIy4ae, €ClIU 3TO TpedyeTcs BBUY aBapUIHON CUTYyalluu, HO He
paHee yem uepes 4 4.

[Tpumeuanue. KoauuecTBo mnoBbILIEHUH HanpspkeHus umrensHocteio 0,1 u 1,0 ¢ He
pErIaMeHTUPOBAHO, TaK KaK 3TU IOBBIIICHUS HANPSKEHHUsS BO3HUKAIOT TOJIBKO IMPHU aBapUIHBIX
KOMMYTalUsX.

5. Ilpu AIUTENBbHOCTH MOBBIMIEHUS HANpPSDKEHUS U, IPOMEXYTOUYHOW MEXIY ABYMS 3HAUCHUSIMHU
JUINTEJIbHOCTH, NPUBEJCHHBIMM B TalOJjuIle, JOMYCTMMOE HANpsHKEHHWE PaBHO YKa3aHHOMY JUIs
0O0JIBbIIEr0 U3 ATUX JABYX 3HAUEHUM IIUTENbHOCTH, Hampumep, ecin 20 c< t <20 MuH, HanpsKEHUE
HE JIOJDKHO TMPEBOCXOAWUTH yKazaHHOro B tabmuue it t = 20 muH wim, ecmu 1 c< t <20 c,
HaNpsDKEHUE HE JIOJKHO MIPEBOCXOIUTh YKa3aHHOro B Tabnuue aus t = 20 c.

[Tpu 0,1 c<t £0,5 ¢ MOXeT OBITh AONYIICHO HAIPsDKEHHE OOJIbIIE YKa3aHHOTO B Tabmuie ais t =
1 ¢, a umenno - pasnoe L, +0,3(Lfp;.-T7,), rne T, u Upy, - 3HavyeHus HanpsxeHui,

JOTYCTUMBIX cOOTBeTCTBEeHHO it =1 cut= 0,1 c. Eciu 0,5 c<t <l ¢, HanpsbkeHUE HE TOJKHO
NPEBOCXOIUTh YKa3aHHOTO B Tadumie st t =1 c.

3-5. (BBenensl nononHuTENbHO, M3M. N 1).

[TPUJIOKEHUE 6
O06s3aTenpHOE

OLIEHKA PE3YJIbTATOB UCIMbITAHUA OANUTENbHLIM HAMNPAXEHMEM
NMPOMbILWJIEHHOU YACTOTbI

1. Cunosble TpaHcdopmaTopbI*

* Jlnst Tpanc(hOpMaTOPOB C HOPMUPOBAHHON MHTEHCUBHOCTBIO YACTUYHBIX pa3psiioB 3-10 10 k.

1.1. Ha cunoBbix TpaHchopMaTopax, NpPeJHA3HAYCHHBIX JUIS MCIBITaHUS JUIUTENbHBIM
HaIpSDKEHUEM, TIPU UX UCIIBITAHUN OJHOMHUHYTHBIM HANPS)KEHUEM, IIPOBOJUMOM I10 TOH KeE CXEME,
YTO W HUCIBITAaHUE JUIMTEIIBHBIM HANPSKEHUEM, JOJDKHA U3MEPIThCS MHTEHCUBHOCTh YaCTUYHBIX
pa3psAa0B. DTH U3MEPEHHUs JOJKHBI IIPOBOAMUTHCS IIPHU MOABEME UCHBITATEIBHOIO HANPSDKEHUS 10
3HAYCHUS] HOPMHMPOBAHHOI'O OJHOMHUHYTHOIO M IIPU €ro CHWXKEHUHM. HampspkeHue, pu KOTOpOM
U3MEepsieTCs] MHTEHCHBHOCTh YACTHUYHBIX paspsioB, JOHKHO OBITh pPaBHO HOPMHUPOBAHHOMY
3HAQYECHUIO UCIIBITATENIBHOIO JUIUTEIIBHOTO HANPSKEHHUS.

Ecny MHTEHCHMBHOCTh YAaCTUYHBIX pa3psA/loB, M3MEpPEHHAas MPU CHUKEHUU HCHBITATEIBHOIO
OJIHOMHHYTHOTO HAIpPSKEHUsI, MPEBBIIIACT HOPMHUPOBAHHYIO B 1.2.6.2 HACTOSILEro CTaHAapTa, U
mpeBbIIaeT Oojee 4yeM B 3 pa3a WHTEHCHUBHOCTh, M3MEPEHHYIO MPU TOIHEME HCIBITATEIHHOTO



HAIMpsOKCHUA, TO NCPEA MCIBITAHUCM JJIMTCIIbHBIM HANPSKCHUCM PCKOMCHAYCTCA MHMPOBCCTHU OAHO
HJIM HECKOJIBKO CICAYIOIINUX TEXHOJIOT'HYCCKUX MepoanﬂTHﬁl

nepe3ajuBKa Macla,

OTCTOM Maclia;

HarpeB TpaHcdopmarTopa;

MMOBTOPHAsI TEPMOBaKyyMHas 00paboTKa.

1.2. Ecnu B Hayajle NPUIIOKEHUS MJIUTECIBHOTO HANPSIKEHUS HW3MEPEHHAas WHTECHCUBHOCTH
YaCTUYHBIX PA3PSAOB IPEBBICUT HOPMHUPOBAHHYIO M €CThb IPEAIOJIOKEHHE, YTO Ha PE3yJbTaThl
U3MEPEHUI OKa3zaiM BIUSHUE IOMEXHU, TO TpaHC(HOpMaATOp JODKEH ObITh OTKIIIOUYEH U JI0JIKHBI ObITh
NPUHATHL MEPBI TI0 CHIDKEHHIO YPOBHS IOMEX, IOCIE Yero HEeO0OXOJMMO IPOBECTH HCIBITAHUE
HOPMHMPOBAaHHBIM [UIMTEIIBHBIM HalpsbKeHHEeM. Eciau mpu 3TOM HMHTEHCUBHOCTb YaCTHUYHBIX
paspsiioB  HE TMPEBBICHT HOPMHUPOBAaHHYIO, TO TpaHCHOPMATOpP TPHU3IHACTCSA BBIACP)KABIINM
UCIIBITaHUE.

HpI/IMe‘IaHI/IC. ITomexu MOTYT OBITh O6H3py>KeHbI Ha OCHOBAHHUH aHaJIN3a (1)0pMBI HaIIpsAKCHUA 110
HCCMHXPOHHOCTH ITOMECX C UCHBITATCIIbHBIM HAIIPSAKCHUCM. H€06XOI[I/IMO IMPOBCPUTDH, HC CBA3aHA JIN
HU3MCPCHHAsA HHTCHCHBHOCTb YACTHYHBLIX paspsAg0B C HMCTOYHHMKOM IIMTAHUA (B 9TOM ClIy4ac
H€06XOI[I/IMO IMOAKIIOYHUTL MCXKAY BBIBOJAMH HCIBITYEMOI'O TpaHC(bopMaTopa N HUCTOYHHKOM
MMUTAHUS CHUIIOBOM (I)I/IJ'ILTp HMXXHHUX IIaCTOT) WKW C pa3psgaaMu Ha HaXOAANIUXCA IMOJ BBICOKHUM
HAIPSPKCHUEM JJICMCHTAX HCIBITAaTCeIIbHON YCTAaHOBKH MJIKM OCTPBIX KPOMKaAX 3a3C€MJICHHBIX JacTeH.

1.3. Eciu HU3MCPCHHASA MHTCHCUBHOCTb YACTUYHBIX Pa3psAAO0B HNPCBBICUT HOPMHPOBAHHYIO, HO

-q o
Oyner He Bbime 3-10° 7 K, TO oreHKa pe3ylbTaTOB HCHBITAHWN JOJHKHA OBITHh NPOW3BEICHA B
coorBercTBuM ¢ 1m.1.4-1.7.

1.4. PGKOMCHI[yeTCH Ha OCHOBC CIICHHUAJIbBHBIX I/I3MepeHI/II71 OIIPEACIIUTL MECTO (HpOBeCTI/I
J'IOKaIII/IIO) HCTOYHHKA YaCTUYHBIX paspsAa0B.

.HOKaI_[I/IIO HCTOYHHWKA YaCTUYHBIX pPaspiagoB PEKOMCHAYETCA IMPOBOAUTL JJIICKTPUUYCCKUMU
METOdaMH (MCTOI[OM Fpa):[YI/IPOBO‘{HOﬁ MaTpulbl, ©BMCHCHUECM CXCMbI I/ICHBITE[HI/IH).

1.5. Ecim B PE3YIbTATC JIOKALIMK MECTO HCTOYHHKA YAaCTHYHBIX pa3pAdO0B YCTAHOBJICHO, TO
HCTOYHHUK YaCTUYHBIX pPaspsAg0B OOJDKCH OBITE YCTpAaHCH, 4YTO JOJI’KHO OBITH MOATBCPKIACHO
HUCIIBITAHUCM HOPMHUPOBAHHBIM JJIMTCIbHBIM HAIIPAKCHUCM.

1.6. Ecniu B pe3ynpTare JOKalMM MECTO MCTOYHMKA YACTHUYHBIX Pa3psAJI0OB HE YCTAHOBJIEHO, TO
TpaHc@opMaTop JOJDKEH ObITh MOJABEPTrHYT JOMOJHUTEIHLHOMY MCIBITAHUIO HOPMHPOBAaHHBIM
JUINTEIbHBIM HaNpsHKEHUEM B T€YEHHE | 4, IpU KOTOPOM MHTEHCHUBHOCTb YACTUYHBIX PAa3psiOB HE
JI0JDKHA YBEIUYHMBATHCS 110 CPABHEHUIO CO 3HAYEHUEM, ITOJIYYEHHBIM IIPU IIPEABIAYIIEM UCIIBITAHUU.
B sTOM ciyyae TpanchopMaTOp CUMTACTCS BbIIEPKABIIUM HCIIBITAHUE.



1.7. Ecniu MHTECHCHBHOCTh YaCTHYHBIX paspaaoB Mmpu JOMOJIHUTCIBHOM UCHBITAHUU NIIUTCIBHBIM
HAIPsSPKCHUEM IIPEBBICUT 3HAUYCHU A, IIOJTYYCHHBIC ITPU MPEABIAYIIEM IIPUITOKECHUN HAIIPSAXKCHUA, HO

Oyzner He Oonee 3-1077 K, To nomkna ObITh OBTOpEHa MpOLEAypa M3MEPEHHH W HCIIBITaHUi,
ykazaHHas B 1. 1.3-1.6.

1.8. Eciim MHTEHCUBHOCTh YaCTHYHBIX paspsAa0B IIpU AOIMOJHUTCIIbBHOM HCIIBITAHUU NJIUTCIbHBIM

HaIIPSKEHUEM  IIPEBBICUT 3107 Kn, 1O ouleHKa pe3ynbTaTOB HCHBITAHUNA JOJDKHA OBITH
Mpou3BeIeHa B COOTBETCTBUU ¢ 1. 1.9-1.14,

1.9. Eciu MHTEHCUBHOCTh YaCTHUYHBIX Pa3ps/ioB MPEBBICUT 3-107 K1, Ho Oyner He BbIIe 107
Ki*, To, KaKk WCKJIIOYEHHUE, JUIsl PEIICHUsT BOMPOCa O TOAHOCTH HCIBITYeMOro TpaHchopmaropa K
AKCILTyaTalluu J0JDKHA OBITh MOBTOPHO MPOBEACHA JIOKAIMS YACTUYHBIX Pa3psAI0OB IEKTPHUECKUM
U (WIHM) aKyCTUYECKUM METOIaMHU.

* YKazaHHOE 3HAYCHHE OTHOCUTCA K MAaKCUMAJIbHOMY 3HAYEHUIO KaXKYILIETOCs 3aps/ia YAaCTUUHBIX
paspsaoB coraacuo 'OCT 21023.

1.10. Ecimu B pe3yibTaTe JOKAUKU MECTO MCTOYHUKA YACTUYHBIX pa3psa0B 6y,[[eT YCTAHOBJICHO,
TO HMCTOYHHMK YAaCTUYHBIX paspAI0B HJOJIKCH OBITH YCTpAaHCH U €ro OTCYTCTBHUC OOJIKHO OBITh
MNOATBCPIKACHO MCIBITAHUEM HOPMHUPOBAHHBIM JIMTCIIbHBIM HAIIPSAKCHHUCM. Ecan IIpun 35TOM
HHTCHCHUBHOCTb YaCTUYHBIX PAa3psAA0B HEC IIPCBBICUT HOPMHUPOBAHHOI'O 3HAYCHUS, TO TpaHC(i)OpMaTop
CUHUTACTCA BBIACPIKABIINUM HUCIIBITAHUC.

1.11. Ecau B pe3ynbTare JIOKallUU YCTAHOBJIEHO, YTO UCTOYHUK YACTUYHBIX Pa3psa0B HAXOAUTCS
B MECTe, HE MPEACTABIAIOIIEM OMACHOCTH AJs M3OJSIUM TpaHcdopMmaTopa (Hampumep, B MecTe
ycTaHOBKHM BBOJIOB 00OMoTOK HH), TOo pekoMeHayercs MpUHATH MEpHI MO0 YCTPAHEHHIO UCTOYHUKA
YaCTUYHBIX pa3psA]oB (Harmpumep, 3aMeHa BBOJIOB, NMEPEKIIIOYAIONIET0 YCTPOUCTBA U Jp.) U JAOIKHO
OBITH NMPOBEJICHO MCIIBITAHUE HOPMUPOBAHHBIM JUIMTEIbHBIM HANPSKCHUEM B TEUCHHE HE MeHee 2
Y; NPU 3TOM MHTEHCUBHOCTh YaCTMYHBIX pa3psA0B HE JOJDKHA YBEIUYMBATHCS MO CPABHEHUIO CO
3HAYEHUSMH, MOJTYYEHHBIMH NpU MpeablayIlieM HChblTaHuM. B aToM ciywae TpanchopmaTop
CUMTAETCS BBIJIEP>KABIIUM UCIBITAHUE.

1.12. Ecnu B pe3ynbTare JIOKAallMd MECTO MCTOYHMKA YACTUYHBIX Pa3psiIOB HE YCTAHOBIIEHO, HO
€CTh IMPEAIOJOKEHUE, UYTO MPOBEACHUE TEXHOJOTMYECKUX MEPOIPUATUIH MOXKET CHHU3UTH
WHTEHCUBHOCTh YAaCTUYHBIX pa3psAOB, TO JOJKHBI OBITh TMPOBEACHBI OJHO WM HECKOJIBKO
TEXHOJIOTMYECKUX MEPONPUATUH, YKa3aHHbIX B 1.1.1.

I[OHYCKaCTCH IMOCJIC MNPOBCACHUA OAHOTO HJIIM HCCKOJIBKUX TCXHOJIOTHYCCKUX MCpOHpI/I}ITI/Iﬁ
HN3MEPATH HHTCHCUBHOCTh YaCTUYHBIX pa3psAA0B IPU HOPMHUPOBAHHOM AJIUTCIIBHOM HAIIPSXKCHUU B
TCYCHUC BPCEMCHH, MCHBIICTO HOPMHUPOBAHHOIO. Eciyu MHTEHCHUBHOCTh YaCTUYHBIX pa3paaoB 1ipu
9TOM HE€ TMPEBBICUT HOPMHPOBAHHOI'O0 3HAYCHHA, TO JOJKHO OBITh MPOAOIPKCHO HCIIBITAHUC
Tpchq)opMaTopa AJATCIIbHBIM HANPSAXKCHUCM B TCHCHHUEC HOPMUPOBAHHOTO BPECMCHU.

1.13. Ecau HeT OCHOBaHUUM [Js TPOBEICHHS TEXHOJOTMYECKUX MEPONpPHUATUH JIMOO OHHU
oKazamch HEIP(PEKTUBHBIMU, TO TpaHCHOPMATOP MODKEH OBITh HCHBITAaH HOPMHUPOBAHHBIM
JUINTENIbHBIM HAIpsDKEHHEM B TeUeHHE HE MEHee 2 4Y; IpPU 3TOM HMHTEHCHBHOCTh YaCTUYHBIX



pa3paaoB HE MOOJDKHA YBCIMYUBATHCA IO CPABHCHUIO CO 3HAUCHUAMHU, MOJTYYCHHBIMH IIpU
NpeaAbIAYIIEM UCIIBITAHUH. B stom ciiydae TpaHC(i)opMaTop CUHUTACTCA BBIACPKABIIWMM HCIIBITAHHUC.

1.14. Ecnu MHTEHCUBHOCTDh YaCTUYHBIX Pa3psiIOB IIPU UCTBITAHUU 110 11.1.13 mpeBhICUT 3HAaYEHUE,

-8
MOJIyYEHHOE TIPU TPEABIAYIIEeM HWCIbITaHuU, HO He Oymer Oomee 10 ° K, To momkHa OBITH
MOBTOPEHA MPOIleaypa U3MEPEHU U UcIbITanui mo 1. 1.9-1.13.
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1.15. Ecnu MHTEHCUBHOCTh YaCTHUYHBIX pa3psaoB npeBbicUT 10 ° K, TO MCTOYHUK YaCTUYHBIX
pa3psioB JODKEH OBITh YCTPAHEH, YTO JOJKHO OBITh MOATBEPIKACHO MOCICIAYIONIMM HCIIBITAHHEM
HOPMHUPOBAHHBIM JIJTUTENILHBIM HaIIPSHKCHUEM.

1.16. Ecnu WHTEHCHBHOCTH YaCTHYHBIX paspsaaoB BO BpEMA HCIbITAHHUA HOPMHUPOBAHHBIM

JUTMTENIHBIM HANPsHKEHUEM TPEBBICUT HOPMHUPOBAHHOE 3HAUYEHHWE, HO Oy/eT HE BHIIIE 107° K, a
3aTeM CHOBA CHHM3MTCS JIO 3HAYCHUS, HE MPEBBIIIAIONIETO HOPMUPOBAHHOE, TO UCIIBITAHUE JTOJKHO
OBITH MPOJIOIDKEHO O€3 MepephIBa 10 TeX MOp, MMOKa 3HAU€HNE WHTEHCUBHOCTH YaCTHYHBIX Pa3psIoB,
HE TPEBBIIIAIOIIEe HOPMUPOBAHHOE, HE OYyAET IMOJY4YEeHO B TEYEHHE HOPMHUPOBAHHOTO BPEMECHH
BBIJICPKKH.

1.17. HpI/I OLICHKEC PE3YJIbTATOB UCIIBITAHUA CHy‘IﬂﬁHHC HEPCTYIISIPHBIC BbI6p0CBI B IIOKa3aHUAX
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npubopoB, HO He Bbime 10 ° Ki He MOKHBI YyYUTHIBaThCS. B IPOTHMBHOM cilyyae HCIBITAHUS
JIOJKHBI OBITh MPOJIOKEHBI B TEUEHHE HOPMUPOBAHHOTO BPEMEHU C MOMEHTA IMOSIBJIEHUS BBIOpOCa.

2. llyHTupyrowme peakTopsbl

2.1. Ecnim B Hauale MNPUIIOKCHUA JJIMTCIBHOIO0 HAIPSXKCHUA HWHTCHCUBHOCTH YaCTUYHBIX
pa3paaoB IIPEBBICUT HOPMHUPOBAHHYIO B m2.6.2 HACTOALICTO CTaHAAapTa U €CTh MIPCAIIOJIOKCHUC, YTO
Ha pE3yabTaTbl 1/13MepeH1/1171 OKaszajikn BJIMAHHUEC IMOMCXU, TO PCAKTOP MOJIKCH OBITH OTKIIFOUCH H
JOJIDKHBI OBITh MNPUHATBI MEPBI 110 CHUXXCHUIO YPOBHS IMOMEX, ITOCJIC YCro HeO6XOJII/IMO MMPOBECTU
HUCIIBITAHUC HOPMHPOBAHHBIM JIUTCIIBHBIM HAIIPSAKCHUCM. Ecimu Inpu 35TOM MHHTCHCUBHOCTDH
YaCTHUYHBIX pPa3psag0B HC IIPEBBICUT HOPMUPOBAHHOI'O 3HAYCHHA, TO PCEAKTOP CUUTACTCA
BBIZICPIKABIINM HCIIBITAHUC.

[Tpumeuanue. [Tomexu MOryT ObITh OOHAPYKEHBI HA OCHOBAaHUH aHAIM3a (POPMbI HAMIPSHKEHUS 110
HECUHXPOHHOCTH IIOMEX C UCIIBITaTEeIbHBIM HampsbkeHneM. Heo0Xxoqumo mpoBepuTh, He CBsi3aHa JIn
M3MEpEHHasi MHTEHCHBHOCTh YAaCTHUYHBIX Pa3psioB C pa3psiaMy Ha HAXOASIIUXCS MOJ BBICOKUM
HalpsDKEHUEM  3JIEMEHTAaX MCMBITAaTeNIbHOM YCTaHOBKM (4acTW KOHJEHCATOpHOUW OaTapew,
OILIIMHOBKA) MJIM OCTPBIX KPOMKaX 3a3€MJICHHBIX YacCTEH.

2.2. Ecau MHTEHCUBHOCTh YaCTUYHBIX paspaaoB MpU UCHBITAHUA HOPMHPOBAHHBIM JJINTCIbHBIM

HalpsDKEHUEM TPEBBICUT HOPMUPOBAHHOE 3HAu€HUWEe, HO OyneT He BbIIIe 10~ Kn, To
PEKOMEHIYETCS IPOBECTU aHAIM3 3aBUCMMOCTH MHTEHCUBHOCTU YAaCTHYHBIX Pa3ps0B OT 3HAYECHHUS
BO3JICICTBYIONIEro HampsbkeHus. Ecnu mpu 3ToM OyAer BbIsiBIeHa ciabas 3aBUCHUMOCTH OT
HaNpsDKEHUs, TO PEAKTOp JOJDKEH OBbITh MOJBEPTrHYT JAOMOIHUTEIBHOMY HCHBITAHUIO UINTEIBHBIM
HalpspKeHUueM B TeueHue | 4. Eciu npu 3TOM HHTEHCHUBHOCTBh YACTHYHBIX PAa3ps0B HE YBEIUUYHUTCS



MO0 CPaBHCHUIO CO 3HAUCHUCM, MMOJTYUYCHHBIM IPU MPEABIAYIIECM HUCIIBITAHUU, TO PCAKTOP CUUTACTCA
BbIACPIKABIIUM HUCIIBITAHHUC.

2.3. Ecim MHTEHCHBHOCTh YaCTHYHBIX paspaaoB IIpu AOIIOJHUTCIBHOM HCIIBITAHUW JJINTCIBbHBIM
HAIMPsPKCHUEM IMMPEBBICUT 3HAYCHUEC, ITOJTYYCHHOC IPU MPEABIAYIIECM UCIIBITAHWUH, HO 6YI[GT He OoJjee
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10 7 K, To gomkHa ObITh HOBTOPEHA MPOLIEAYpa U3MEPEHUN U UCTIBITAHUM 110 11.2.2.

2.4. Ecan WHTEHCHBHOCTH YaCTHYHBIX paspAaa0B 3aBHCUT OT 3HAYCHUA BOS,I[GIZCTBYIOIHCFO
HAIIPsOKCHUA, a4 TAaKXKE CCJIM OHa IIPU AOIOJHHUTCIBHOM HCHBITAHUU MIIWTCIBHBIM HAIIPSXKCHUCM
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npeBsicuT 10 Ki, To oneHka pe3yabTaTOB MCIBITAHWA JIOJDKHA OBITH IPOM3BE/ICHA B
COOTBETCTBUM C 1I.2.5-2.7.

2.5. Ecli MHTEHCUBHOCTh YaCTUYHBIX Pa3psi0B MPEBBICUT 10~ K, Ho Oyzer He Bl 10_8 Kn
U €CIIM eCTh MPEANOJIOKEHUE, YTO MPOBEICHUE TEXHOJOTUYECKUX MEPOIPHUSITHI MOXKET CHU3UTH
WHTCHCUBHOCTh YACTHYHBIX PAa3pPsI0B, TO JODKHBI OBITh TPOBEACHBI OJHO WM HECKOJIBKO
CIIEIYIOIINUX TEXHOJIOTUYECKUX MEPOTIPUATHIA:

nepe3ajuBKa Macla,
OTCTOM MacJia;

HarpeB peakTopa;

3aM€Ha UCIBITATEIbHOTO BBO/Ia BBICOKOT'O HAIIPSIKEHUS.

I[OHYCKaeTCSI IMoCJIC MNPOBCACHUSA OAHOTO HJIIM HCCKOJIBKUX TCXHOJIOTHUYCCKUX MepOHpI/IHTI/Iﬁ
HU3MEPATH HHTCHCUBHOCTb YaCTUYHBIX pa3psAA0B IPU HOPMHUPOBAHHOM AJIMTCIIBHOM HAIIPSKCHHUU B
TCYCHUEC BPCMCHU, MCHLUICTO HOPMHUPOBAHHOTO. Ecmu U3MEpCHHAsA MHTCHCHUBHOCTb YACTUYHBIX
pPaspsaa0B IIpU 3TOM HE MNPEBBICUT HOPMUPOBAHHOC 3HAUCHUC, TO OOJIKHO OBITh IMPOAOJIZKECHO
HCIIBITAHUC PCAKTOPA HOPMHUPOBAHHBIM JJINTCIIBHBIM HAIIPS?KCHUCM.

2.6. Ecniu HeT ocHOBaHUM AJIs IPOBEIECHUS TEXHOJIOTMUECKUX MEPONPUATHH TMO0 OHM OKa3alnucCh
Hed(p(EKTUBHBIMU, TO PEKOMEHJYETCS HCHBITaTh PEaKTOp HOPMHUPOBAHHBIM JJIUTEIbHBIM
HanpspKeHUeM B TedeHue ot 6 1o 12 u. [Ipu 3ToM pekoMeHIyeTcsl MPOBECTH XpoMaTorpaduiecKuit
aHAJIN3 PAaCTBOPEHHBIX I'a30B JI0 U IOCJE UCIBbITaHusA. Eciu mpu 3TOM UCIBITAHWYM MHTEHCHUBHOCTH
YaCTUYHBIX pa3psA0B HE YBEJIWYUTCS [0 CPaBHEHHIO CO 3HAYEHHUEM, IIOJYYEHHBIM IIpH
MpebIIYIEM UCIIBITAHUH, TO PEAKTOP CUMTAETCS BbIIEP)KABILNM UCIBITAHUE.

2.7. Ecy MHTEHCHBHOCTh YAaCTHYHBIX Pa3psioB NPHU UCHBITAHUM O 1.2.6 IPEBBICUT 3HAYEHUE,
MOJYYEHHOE MpPH MPEeIbIIyIIeM HCHBITAHUHM, TO HMCTOYHMK YaCTUYHBIX Pa3psAlOB JOJKEH ObITh
yCTpaHEH, YTO JOJDKHO OBITh MOJATBEP)KJIEHO TMOCIEAYIOIIMM HCIBITAHUEM HOPMHUPOBAHHBIM
JUTUTEJIbHBIM HAIIPSYKEHUEM.
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2.8. Ecnv MHTEHCUMBHOCTh YAaCTUYHBIX pa3psaoB npeBbicHT 10 ° Kii, TO MCTOYHMK 4YaCTHYHBIX
pa3psAIoB JOJKEH OBITh YCTPAaHEH, YTO JOJDKHO OBITh MOITBEPKACHO MOCTEIYIOIIUM HCIIBITAHUEM
HOPMHPOBAHHBIM JUIUTEIbHBIM HANPSHKEHUEM.



2.9. Eciu WHTEHCUBHOCTb YAaCTUYHBIX Da3psloB BO BpeMs IPOBEACHUS MCIBITAaHUS
HOPMHMPOBAHHBIM JUINTENIBHBIM HANpPsSKEHUEM IPEBbICUT HOPMHUPOBAHHYIO, HO OyIeT He BbIIIe

5107 Kn, a 3aremM cHOBa CHM3UTCS O 3HA4YE€HMs, HE IPEBBILIAIOLUIET0 HOPMHUPOBAHHOE, TO
UCTIBITAHKE JIOJDKHO OBITh NPOJOJKEHO 0€3 IepepbiBa A0 TeX MOp, OKa 3HaYeHWEe WHTEHCUBHOCTH
YACTUYHBIX Pa3psAJI0B, HE IPEBBILIAIOLIEE HOPMHPOBAHHOE, HE OYAET IOIY4eHO B TEUYECHUE
HOPMHPOBAHHOT'O BPEMEHU BBIJCPKKH.

2.10. TIpu omeHke pe3yabTaTOB UCIBITAHUS CIy4ailHble HEperyJspHble BHIOPOCHI B MOKA3aHUAX
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npuOopoB, HO He Bbiue 10 ° Ki He TOMKHBI YyYMTHIBaThCSA. B IPOTMBHOM cilyyae HCIBITAHUS
JIOJDKHBI OBITH MPOJIOKEHBI B TEUEHHE HOPMUPOBAHHOTO BPEMEHU C MOMEHTA IOSIBIIEHUS BBIOpOCA.

I[MPUJIOXXEHUE 6. (BBeneno nonomuutensHo, M3m. N 3).

[TPNIJIOKEHUE 7
O0s3arensHoe

TPEBEOBAHUA K ANEKTPUYECKOWU MPOYHOCTU TPAHCO®OPMATOPOB HAMNPSXXEHUA,
TPAHC®OPMATOPOB TOKA, U30JIATOPOB U KPY3, PASPABOTAHHbIX NMOCJIE 01.07.88;
KPY, KTM, SKPAHUPOBAHHbIX TOKONMPOBOAOB U KOHOAEHCATOPOB CBA3WU,
PA3PABOTAHHbBIX MOCIJIE 01.01.90; CUIIOBbIX TPAHC®OPMATOPOB,
PEAKTOPOB U AIMNMAPATOB, PASPABOTAHHbIX NMOCIJIE 01.07.90

1. HopmupoBaHHBIE MCIIBITATENbHBIE HANIPSKEHUS TPO30BBIX U KOMMYTALIMOHHBIX UMITYJIbCOB U
KpaTKOBPEMEHHbIE HAIIPSKEHUsI IPOMBIIIIEHHOM YacTOThI yKa3aHbl B Ta0I.5.

TpeGoBanusi K BHYTPEHHEW H3OJSIIIUU CUJIOBBIX TpaHC(HOPMATOPOB U PEAKTOPOB KIIACCOB
HanpspkeHus 220-500 kB npu nnuTensHOM HalpsHKEHUH TPOMBIIITIEHHOM YacTOTHI - 110 11.2.6.

(M3menennas pemaxmus, M3m. N 5, 6).

2. TpanchopmaTopbl HaMpsDKEHUS UM TOKA C TBEPIOM M3OJAIME KIAacCOB HampspkeHus 6 kB u
BBIIIE U C U30JSIIMEN C AKUJIKUM WU Ta30BbIM JUAIEKTPUKOM KiiaccoB HanpspbkeHus 110 kB u Bbiie
JIOJKHBI - BBIIEP)KUBATh HCHBITAHUE HAINPSIKEHUEM IPOMBIIUIEHHOM YacTOThl € H3MEPEHHEM
YAaCTUYHBIX Pa3psgoB. 3HAYECHHUE HUCIBITATEIIbHOTO HAMPSKEHUs, METOJ| UCHBITAHUS, ITOMYCTUMAs
WHTEHCUBHOCTh YACTHYHBIX pa3psAoB M OOBEM UCIBITAHUS YCTAHABIMBAIOT B CTaHAapTax H
TEXHUYECKUX YCIOBUAX HA KOHKPETHBIE THITHI TPAHC(HOPMATOPOB HATPSKEHHS M TOKA.

3. BBoawsl kiaccoB HampsbkeHuss 110 kB u Bblle [OKHBI  BBIIEPKHBATH HCIBITAHUE
HaIPsDKEHUEM IPOMBILUIEHHON YacTOThI C U3MEPEHUEM YacTUUHbIX pa3psanos o 'OCT 10693.

4, TpC6OBaHI/I$I K HAIIPAKCHHUIO 3aTyXaHUd YAaCTUYHBIX PA3pPAJ0B JJISI OINOPHBIX U30JATOPOB U3
TBepHOﬁ OpFaHH‘IeCKOfI H30JIUK YCTaHaBJIMBAIOT B TCXHUYCCKUX YCIIOBHUAX Ha KOHKPECTHBIC THUIIBI.

5. Mzonsums rnaBHbix uenedt KPYD nomkHa BbIAEpKHBATH HCHBITAHUE HANPSHKEHUEM
HpOMBILHHGHHOﬁ YaCTOTEI C I/I3MepeHI/I€M YaCTUYHBIX pa3p;m013.



[Tpu »ToM Kk m3omsiuu KPYD OTHOCHTENBHO 3eMIH JTOMKHO OBITH TMPHIOKEHO HAIpsKEHUE,
paBHOe HauOousbiieMy pabouemy HampspkeHuto KPYD ¢ Bwimepkkoit He menee 10 c, 3arem 6e3
OTKJIIOYCHHUSI HANpsDKEHUE JOJDKHO OBITh CHMKEHO 1O 3HadeHus, paBHoro 110% nauGombiiero

pabouero, AEICHHOIO Ha NE , U IIPY 3TOM HANpPSDKEHUU JOJDKHO OBITh IIPOBENEHO H3MEpPEHUE
MHTEHCUBHOCTH YaCTUYHBIX Pa3pAoB. JloNyCTUMYI HUHTEHCUBHOCTh YACTUYHBIX Pa3psaIoB U 00beM
WCIBITaHUS YCTAaHABJIMBAIOT B TEXHUYECKUX YCIOBHUSAX HAa KOHKpeTHbIE TUIlbl KPYD.

2-5. (BBenensl nqononauteabHO, M3m. N 4).

6. TpeboBaHUs K STMEKTPHUECKON MPOYHOCTH U3OJISIINY IIaBHBIX Heneid KPYD mocie MmoHTaxa Ha
MECTE€ YyCTAaHOBKHU

M3onsums rinaBHBIX Iliemnei KPVYD mnociae MoHTa)ka Ha MeCTe YCTAHOBKHU NOJIKHA BBIACPIKHUBATDH
CICOAYIOUC UCTIBITAHUSA:

st KPYD knaccoB nHanpsbkenuss ot 110 go 220 kB - OoJHOMHMHYTHBIM HanpsiKEHHEM
IPOMBIIIJICHHON 4acTOThl CO 3HaueHueM, paBHbIM 80% yka3aHHOro B TaOI.5, WM HANpPsHKEHUEM
KOMMYTallHOHHOI'O HMITYJIbCA CO 3HAYEHHEM, YCTAHOBJIEHHBIM B TEXHHYECKUX YCIOBHUSX Ha
KOHKpeTHbIe Tl KPYD;

s KPYD kimaccoB wHanpsbkenuss ot 330 mo 750 kB - OgHOMMHYTHBIM HampsbKEHHEM
IPOMBIIIJIEHHON YacTOThl €O 3HauyeHueM, paBHbIM 100% HOpMupoBaHHOro B TabI.5, WM
HaANpPsDKEHHEM KOMMYTAIlMOHHOTO UMITYJIbCca cO 3Ha4eHueM, paBHbIM 80% ykazaHHOTO B Ta0I1.5.

]_IO U TOCJIC€ HCIbITAHUA OJAHOMHUHYTHBIM HAIIPS)KCHUEM HpOMLIIlIJ'IGHHOﬁ 4aCTOTbl MM
HAMpsOKCHUEM KOMMYTAIIMOHHOI'O HMITYJIBCA HGO6XOI[I/IMO MMPOBOAWUTDL HCHBITAHUC HAIIPSAKCHHUEM
HpOMLIIlIJ'IGHHOfI YJaCTOThI C USMCPCHUEM YACTUYHBIX PA3PAJA0B I10 m5 IMPUITOKCHUA 7.

[Tpumeuanue. Ilpu wucneitanun KPYD mnocne MoOHTaxka Ha MeECT€ YCTaHOBKHM IMPUMEHSIOT
anepuoANYECKU KOMMYTAalMOHHBIN uMnynsc (250/2500) nnn koneOaTenbHBI KOMMYTAllMOHHBIN
UMITyJIbC ¢ BpeMeHeM noabsema ot 150 o 10000 mxe.

(M3menennas pepaxmus, U3m. N 5, 6).

7. KOHHeHcaTOpI)I CBA3W JOJDKHBI BBIACPKHWBATH HCIHBITAHUC HAIIPSKCHUCM HpOMBIH.U'I@HHOfI
JaCTOTbl C U3MCPCHHUEM YAaCTUYHBIX pPa3psA0B. 3HadyeHUs MCHBITaTEIbHBIX HaHpﬂ)KCHI/II\/'I, METO
HCIIBITAHUA, JO0MYyCTHMAasAs HWHTCHCUBHOCTb YAaCTHUYHBIX  paspsaaoB, 00bEM UCHBITAaHHS U
HCO6XOI[I/IMOCTB NIpOBCACHUA UCIIBITAHUA YCTAHABJIUBAIOT B CTAHAAPTAX U TCXHHUYCCKUX YCIIOBUAX
Ha KOHKPETHBIC TUIIbI KOHACHCATOPOB CBA3H.

(Benen nononuurensHo, U3m. N 5).

Taobnuua 1

HopmupoBaHHble ucnbiTaTenbHble HaNPsXXeHUA 3NeKTPoo6opyAOBaHUA KIaccoB
HanpsikeHus oT 3 go 35 kB ¢ HopmanbHOW Usonsauuen



HcneiTatensHoe HanpsbkeHue, KB, BHyTpeHHEeH 1 BHEITHEW U30JIS1IUN

I'pO30BOI'0 UMITYJIbCA

KpaTKOBPEMEHHOE(OTHOMUHYTHOE )
MIPOMBIIIJICHHOW 9aCTOTHI

MOJTHOTO cpe3aH- B CyXOM oI
HOT'O COCTOSIHHH JOKIEM 2
Kiacc| Ypo- | oTtHOCHM- | MeXAy | OTHOCH- | OTHOCUTENIBHO | MEXAY |OTHOCH-| MEXIY
Hampsi| BEHb | TEIBHO | KOHTaK- | TEJIbHO 3eMJIH, KOHTAKTa | TEJIbHO | KOHTAaKTa
- | uW30m | 3emiw, TaMu 3eMJTH, MEXITY MU 3eMIIH MU
KEHU | - MEXKIY | pasbelu- | MEXNY | pomrocamy 2 | Pa3benu- u npenoxpa
A, | uuu | Gasamu | HuTEneH,  Gazamu | gpy u KTII. | HUTEIEH, | MEKIy -
BN D (moyro- | mpemoxpa| (TmoJro- MEKITY Mpeaoxpa | IMOJI0- | HUTEICH
camu) 2 , © | camnm) # | konraktamu - _ | camu 2
Mexpy | HUTCICH, , BBIKJTFOUaTeneii| HATCICH
xonTaktam| KPY¢C MEXKITY u KPY ¢ KPY ¢
u ABYMA | wonTakTa OJTHUM ABYM:A
BBIKIIO- | PA3PBIBAM| paspeiBom | Pa3phIBaM
yaTenei u KPVY ¢ Ha "
u KPY ¢ |HATOMIOC o rppny HOTIoC Ha TIOJTIOC
OJTHUM
pa3pbeIBOM pa3pbIBOM
Ha IOJIIC Ha
TOJTIOC,
MEXTY
KOHTaKTa
MU
BBIKJTIO-
yaTenen
1 2 3 4 5 6 7 8 9
3 a 40 46 50 10 12 10 12
6 (a) 60 70 70 20/28~ 23 20 23
0 60 70 70 25/328) 37 20 23
10 (a) 75 85 90 28/38 3 32 28 32
0 75 85 90 35/425) 48 28 32
15 | (a) 95 110 115 38/50~ 45 38 45
0 95 110 115 45/55% 63 38 45
20 | (a) 125 145 150 50 60 50 60
0 125 145 150 55/655" 75 50 60




35 | (a) 190 2209 220 80 95 80 95

6 190 | 990% | 220 85/955) 120 80 95

1
:IypOBHI/I H30JIAUH, YKa3aHHBIC B CK06KaX, YCTaHAaBJIMBAOT 110 COIVIAIOCHHUIO MCKIAY
HU3TrOTOBUTCIICM U HOTpe6I/ITeJ'IeM.

2
) HJ’I?I BHGKTpOOGOpy,HOBaHI/IH TPEXIIOJIOCHOI'O UCITIOJIHCHUS.

3
) Juist 31eKTpooOOpyA0BaHUS KaTETOPHH pa3MeeHust 1 (KpoMe CHIIOBBIX TPaHC(POPMATOPOB U
pEaKkToOpoB).

4 .
) s TparcopMaTopoB HAMpPsDKEHUS, TPaHCHOPMATOPOB TOKA W HM3OJATOPOB C JIUTOU

m3omsamei, 119 KPY u KTII ¢ amemMenTaMu TUTOM 301N,

5 o
! B 3namenarerne yKa3aHbl 3HAUEHUs 11 OIIOPHBIX U30JISTOPOB KaTeropuil pasmenenus 2, 3 u 4,
B YHCIIUTEIIE - JUI OCTAIILHOTO 3JIEKTPOOOOPY10BaHHUS.

fi
) B 4ucnurene YKa3aHbl 3HAa4YC€HUA JIsI CHIIOBBIX TpaHC(l)OpMaTOpOB U PCaKTOpPOB, B

3HaMeHareJe - JUIsl OCTaIbHOIO JIEKTPOOOOPYLOBaHMS.

1
! Ucnprratenshste HaANpPsDKEHUS JUIs AIEKTpooOOopy10BaHUS Ki1accoB HampsbkeHus 24 u 27 kB -
no tabn.2 u 5.

Tabmumna 2

HopmupoBaHHOe UcnbITaTeNbHOE HanNpsXXeHUs 3NeKTpoobopyaoBaHUA
KnaccoB HanpsbkeHusi ot 110 go 220 kB

HcneiTarensHoe HanpskeHUe, KB, BHyTpEHHENH U BHELIHEW U30IUUN
rpO30BOI0 UMIYJIbCA KpaTKOBPEMEHHOE(OJHOMUHYTHOE
MIPOMBIIUIEHHON YaCTOTBI
HOJIHOTO cpe3an- B CYXOM COCTOSTHUM U TIO]T
3 2
HOT'O ) IOXKIEM )
Kiac| ¥Ypo MEXIY CHJIOBBIX
c - KOHTaKTaMH Tpanchop
Hal- | BEH -
pi- | b MaTopoB,
)Ke- |U30- IIYHTH-
HUd, | 19- pYyIOLIKX
kB | uumn pEaKTOpOB




1)

CHJIO-| TPAHC- | TPAHC- | BBIKJI |pa3be-|  CHJIOBBIX | OTH | MEX |TPAHC| W30- | MEX]
BBIX | Qop- | dop- 10- | AWHH- | TpaHc- hop- | O- |-ay | - |JIATOPOB| Yy
TpaH | MaTo- ' MaTOPOB| yaTe- |TeNed,  MaTOpOB, cu- |dasza| dop- , KOHTA
c- | poB | TOKa, |IeH ¢ |mpeno IIYHTH- TEJNb | - MH | MATO- | amma- K-
¢dop- 'Hampsi-| HW30- |MOBBI-| X- PYIOLIMX | - HO pOB | paTroB | Tamu
MaTo | JKEHHUsI | JIITOPOB | IIEH- | paHU- | peaK- TOPOB, |3eM- Harps | (OTHOCH | pa3be-
-poB, : HBIM | TEJIeH |  BJIEKTPO- T - - JTUHH-
OIYHT | KOHJIE | amma- | ypoB- MarHuT- HbIX KCHH | TEJIBHO | Telen
u- H- patoB | Hem Tpauc- ¢op- SU | 3EMJIH "
pyto- | carop | (OTHOCH | U30JIs MaToOpOB TOKa, 8)) npeao
IUX | OB - - IUU Harps- KOH- | ey | X
peak- | CBSI3H, | TEIBHO KECHUS NeH- | poprak- | PAHH-
TOPO | TOKO- | 3EMJIU Caro- | pavy | TEICH
B | orpa- | 8 POB | prikmiou
HUYHB | ooy CBSI3U a-
a | koHTak- ' 9
IOIMX | gy ToKO- | TICH
Peak- | prikmou orpa-
TOPOB a- HUYH
Tenel Ba
0e3 formu
HOBBI- X
— peak-
HOTO TOpPOB
YPOBHSI
U301~
[UH
(a) | 450 | 450 450 520 | 520 520 185 200 | 185 185 210
110 | a | 480 | 480 |450/550 520 | 570 550 200 | 200 | 200 |200/230| 230
4 4.7
(B) | 550 | 550 550 630 | 630 630 230 230 | 230 230 265
(a) | 550 | 650 650 750 | 750 600/750%" | 230|275 | 275 275 315
150 | a | 550 | 650 650 750 | 790 600/750%" | 230|275 | 275 | 275/300| 315
7
(B) | 650 | 750 750 860 | 860 750/850%" | 275|275 | 325 325 375
(a) | 750 | 950 950 | 1050 | 1050 | g35/1100%" | 325|395 395 395 460
220 | a | 750 | 950 |900/950 | 1050 @ 1100 | g35/1100%" |325|395 | 395 395/440| 460
&) T
() | 850 | 1050 | 1050 | 1200 | 1200 | 950p/1200%" | 360 395 460 460 530




1
:IVPOBHI/I U30JSIIIMK, YyKa3aHHbIE B CKOOKaxX, YCTAHABIMBAIOT [0 COIJIAIICHHIO MEXIY
W3TOTOBUTEJIEM U TIOTPEOUTEIEM.

2
:'I[Jm ANEKTPOOOOPYIOBAHUSI KATETOPUHU pa3MenieHus 1 (KpoMme CHIIOBBIX TpaHCHOPMATOPOB,
PEaKTOPOB U U3OJISIUN MEKIY KOHTAKTaMU pa3beIUHUTENEH ).

3 .
) Tpe6OBaHI/I5[ K HU30JIsIOUMKM MEXAY KOHTAKTaMM BBIKIIOYATCIICH IIPpHW HANPSXKECHUHW CPE3aHHOI'O
TpPO30BOI0 UMITYJIbCAa YCTAHABJIMBAIOT 110 COTJIAIICHUIO MCXKAY U3TOTOBUTCIICM U HOTpC6I/IT€HeM.

4
' B 3namenarerne YKa3aHbl 3Ha4E€HUsI JUIs1 BBOJIOB, B UUCIUTENE - AJIs APYTUX U30JIATOPOB U (eciau
YKa3aHo) JUIsl IpYT'MX BUJIOB 3JIEKTPOOOOPYAOBAHHUS.

5
'B uucurene yKa3aHbl 3HAYEHUs Ui TpaHc(HOopMaTOpPOB TOKA M amIapaTroB, B 3HAMEHATENE -
JUTSL U30JISITOPOB.

&
'B uucnrene yKa3aHbl 3HAa4e€HUs U1 CHJIOBBIX TpPaHC(OPMATOPOB M ILIYHTHPYIOLIUX
PEaKTOpOB, B 3HAMEHATEIIE - JJISl JICKTPOMArHUTHBIX TPaHC(HOPMATOPOB HATIPSKCHUSI.

?:IB 3HaAMCHATCJIC YKa3aHbl 3HAUCHHUA [JId HCIBITAHHA B CYXOM COCTOAHHMHU amraparoB C
HEMAaCJISTHOU I/I3OJ'I$IIH/IGI>1 npnu OTCYTCTBHUH JPYIrUX MCTOAOB KOHTPOJIA Kade€CTBa HU3OJIAINN
(HaHpI/IMep, HUCIBITAaHUN C HN3MCPCHUCM YAaCTUYHBIX pa3psaa0oB I TBepI[OI\/’I OpFaHI/I‘{CCKOﬁ
HU30JIAIINH, HUCIIBITAaHHUI IIOTOKOM HCKp IJ1d KepaMqucxoﬁ I/ISOJ'ISIIII/II/I).

2
) I[J'Ifi arrmapaToB TPEXIIOJIOCHOI'O UCTIOJHCHUS - MCKAY IMMOJII0OCAMU.

o .
) Te xe 3HaueHud - IJI1 UCIBITAHUSA BHYTPCHHCHU H30JIIOMU  MCXKAY KOHTAKTaMH
ra30HAMOIHEHHBIX BBIKJIIOUATENEH HAMPSIKEHHUEM MPOMBIIUICHHON YacTOThI MPH MJIaBHOM MOIbEME
1o 1.5.4 HACTOAIIErO CTaHaapTAa.

Tabnuua 3

HopmupoBaHHOe ucnbiTaTeNnbHOE HanpsiXkKeHne INeKTpoobopyaoBaHUsA KIaccoB
HanpsikeHua ot 330 go 500 kB

HcneiTarensHoe HanpskeHUe, KB, BHyTpEHHENH U BHELIHEW U30JIUHUN

IPO30BOr0 UMITYJIbCA KOMMYTALIHOHHOTO | KPaTKOBPEMEHHOE (01
HMITYJIbCa MIPOMBIIIIIEHHOM
B CYXOM
COCTOSIHUH

" 11oJ A0XKIAEM 2

Knacc| Ypo- MOJIHOTO cpesan-
Harpsi| BEHb 3
- | u30n

HOIr'o




KEHU | s-
s, 197041
kB I
MEXIY
KOHTaKTaMHu
CHJIO | IIYHTH- | €MKOC | Ta30- | pa3b | CHJIO | IIYHT | AJIEK | MEXK | MEXK]I | CUJIO- | 3JIeK- | eMKOC
- |pylommx| T- |Hamoxm - - u- - y y | BBIX | TpO- | T-
BBIX | p€aK- | HBIX - |eaM- | BBIX | pylO- | Tpo- | (ha3a- | KOHTA | TpaH | MarHW HBIX
TpaH | TOPOB, |TpaHC-| HEH- | HU- | TpaH | IIUX | 000-| MH K- c- T- | TpaHC-
c- |amekTpo-| dop- | HBIX |Tene| c- |peak-|pyno cwio-| Tamu | Gop-| HbIX | (op-
¢dop- | MarHu- | MaTo- | BBIKI | W | Qop- |TOPOB| - | BBIX | BBHIKJ | MaTo | TPaHC | MaTo-
MarTo | THBIX poB 10- Maro| , |BaHU|TpaHC K - |-POB,| - poB
- | TpaHc- | Hamps | 4aTe- - pOB | 2MeK- | A - | gare- |{myHT| dop- |Hanps-
poB | ¢op- - nei Tpo- |OoTHO | hop- | neil | u- | MaTo- | KEHUS
Maro- | JKEHHS Mar- |- CH- \Mato-| ¥ |pylo-| pOB ,
poB y HUT- | TCJIb | POB | pa3b- | WX | HAIIPA | TPAHC-
Hampsi- |TpaHc- HBIX | - HO | (BHYT |€OMHHU peak-| - dop-
xenust | dop- TPaHC | 3€M- |- pEH-| - | TOPO [)KEHHsI| MaTo-
Maro- - JM | HAA | TeNeW | B, poB
poB ¢dop- H30- TOKa,
TOKa, Maro- JSIA u30-
n30- poB s) JATO-
JSITO- Harp pOB,
poB, sI- KOHJIE
arra- KEHU H-
paroB o carop
OB
(a) | 950 | 1050 | 1050 | 1255 1255 _4 |1175|850 | 1275| 950 | 395 | 460 | 460
330 | (6) [1050| 1175 | 1175 | 1380 1380 _4 |1300 | 950 | 1425 | 1245 | 460 | 510 | 510
6 1050 1175 | 1175 | 1380 1450|1150| 1300 950 | 1425 | 1245 460 | 460 | 510
(a) 1300 1425 | 1425 | 1725|1725 _4 | 1550 1050|1575 | 1330 | 570 | 630 | 630
500 | (6) |1550 1675/15| 1550 | 1850 1850 _# | 1675 |1175|1762 | 1330 630 | 680 | 680
507
6 1550 1675 | 1550 | 1550 2050|1650 1800 1230|1845 1660 630 | 680 | 680
2 VPpOBHM H30NAIMH, YyKa3aHHBIE B CKOOKAax, YCTAHABIMBAIOT II0 COTJIAIICHHIO MEXIy

HU3TrOTOBHUTCIIEM U HOTpe6I/ITeJ'IeM.




= Jnist snekTpooOopyioBaHUs KaTeropuu pasmereHus 1 (KpoMe CHIIOBBIX TpaHC(HOPMATOPOB,
HIYHTUPYIOUINX PEAKTOPOB U U3OJSAILNH MEXKAY KOHTAKTaMH pa3beIUHUTENCH ).

3 o
) Tpe6OBaHI/I5[ K HU30JIOMKM MEXKAY KOHTAKTaMM BBIKIIFOYATCIICU IIPU HAIPSXKXCHUKW CPE3aHHOI'O
TpPO30BOI0 UMITYJIbCAa YCTAHABJIMBAIOT 110 COTJIAIICHUIO MCXKIAY U3TOTOBUTCIICM U HOTpC6I/ITeHeM.

4
' McnbitatenbHbie HANPSDKEHUST YCTAHABIMBAIOT 10 COMIANNICHUIO MEXIy H3TOTOBHUTEIEM U
noTpeOuTeIeM.

5
'B unciurene yKa3aHbl 3HAUYEHUS [UIs IIYHTHPYIOIIUX PEAaKTOpPOB, B 3HAMeHarene - s
TpaHcGOPMATOPOB HAIIPSHKEHHUS.

fi o .
:IB 3HAMCHATCJIC YKa3aHbl 3HAYCHHUA U UCIIBITAHUSA allllapaTOB ¢ HEMACIIAHOU HU30JIAIIUCU IIPpU
OTCYTCTBHUH APYTUX MCTOAOB KOHTPOJIA KAa4CCTBA U30JISAIUN (HaHpI/IMep, HUCIIBITAaHHUI C HU3MECPCHHUEM

YAaCTUYHBIX pa3psloB Ul TBEPAOH OpraHMYECKOM M30JISILMU, UCHBITAHUNA MOTOKOM HCKp Ui
KepaMH4eCKON U30JIALINN).

7 Te >xe 3HaueHU - JJIA UCIIBITaHU BHy’[peHHef/'I U301 1A,

Tabnuma 4
HopMmupoBaHHOe UcnbiTaTenbHOE HanpsikeHue 3NeKTpoobopyaoBaHUs
Cc ooneryeHHoOW usonsaumnen
HcneiTaTensHoe HanpskeHue, KB,
MOJIHOTO TPO30BOIO KpaTKOBPEMEHHOE (OJTHOMUHYTHOE)
HMITYJIbCa MPOMBILIIIEHHON YaCTOTHI
3
Kiacc| Ypose B CYXOM COCTOSIHUH TIOJT JI0%K/IeM )
Hampsi| Hb
- | u3ons-
JKeHU HHHIII
H)
kB
OTHOCH- MEXKIY OTHOCH- MEXKITY OTHOCH- MEXIY
TETLHO | KOHTAaKTaMH TETbHO |KOHTAaKTaMH| TEJIbHO | KOHTaKTaMH
3€MJIM, |pa3beIUHUTENE | 3EMIIH, pazb- 3eMIIH npeaoxpa-
MEXKIY , MEXIy |COIUHUTENEH | U MEXKIY HUTENEN
dazamMu | TIpeoXpaHUTEN | TOJIO- , IpeIo- | MOJII0CaMU
(nomg- el u cavu & || XpaHuTeneH 4
camn) ) ’ KPVY c MKy u KPY
MEXITY ABYMA KoHTakra | © ABYMA
KOHTaK- | Pa3pbiBamMu MU pa3pbIBaMu
TAMM BBI- Ha IOJIFOC BBIKIIO- | Ha MOII0C
KJIfo4are- yaTeneu u
Jeu u KPVY c




KPY OHUM

pa3pbIBOM

Ha II0JIIOC
3 a 20 23 10 12 10 12
6 (a) 40 46 20 23 20 23
S - - 16/20 4 23 20 23
10 (a) 60 70 28 32 28 32
S - - 24/32 4 37 28 32
15 a 75 85 38 45 38 45
o - - 38/45 4 55 38 45
20 a 95 110 50 60 50 60
o - - 50/65 4 75 50 60

b YpoBHH U30NALIMM, YKa3aHHbIE B CKOOKaxX, YCTaHABIMBAIOT [0 COTJAIICHUIO MEXIy
W3TOTOBUTEJIEM U MOTPEOUTENEM.

2
) st anekTpoobopynoBanus TpexpazHOro (TPEXIMOTIOCHOTO) UCTIOTHEHHUS.

2 st anekTpoobopya0oBaHus KaTeropuu pa3MmenieHus 1 (Kpome CHIIOBBIX TpaHC(HOpPMATOpPOB U
pPEaKkToOpoB).

B yncnrene yKa3aHbl 3HAYEHUS JUIs] CUJIOBBIX TPaHC(OPMATOPOB U PEaKTOPOB, B 3HAMEHATelle
- U1 APYTHX BUAOB JIEKTPOOOOPYAOBAHMUS.

Ta6n.1-4. (M3menennas pegakuus, M3m. N 6).

TekcT ToOKyMeHTa CBEpPEH T10:
oduMaTLHOE U3JaHNE
M.: UTIK U3narenscTBO cTaHAapToB, 1999



