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OBJIACTb IPUMEHEHUS, ONNPEAEJEHUSA

3.1.1. Hacrosmas riasa Y TIpaBui pacmpocTpaHseTcs Ha 3alllUTy 3IEKTPHUYECKHX ceTeil 110 1
kB, coopykaembIX Kak BHYTpPH, TakK U BHE 3/1aHui. [[omomHUTEIbHBIE TPEOOBAHUSA K 3aIIUTE CETEH
YKa3aHHOTO HANpPsDKEHUS, BBI3BAHHBIE 0COOEHHOCTSIMH Pa3IMYHBIX JIEKTPOYCTAHOBOK, MPHBEICHBI
B Ipyrux riasax IIpasuin.

3.1.2. AnmapaTom 3aluThl Ha3bIBAETCS anmapaT, aBTOMATHYECKU OTKJIIOYAIOUIUH 3alUIIaeMYI0
AIIEKTPUYECKYIO LIE€TIb IPU HEHOPMAJIbHBIX peXUMaXx.

TPEBOBAHMUSA K AIIITAPATAM 3AIIUTBI

3.1.3. AnmapaThl 3aUTHI MO CBOEH OTKIIIOYAIONIEH CIOCOOHOCTH JOJKHBI COOTBETCTBOBATH
MaKCHMaJbHOMY 3HaueHHMIO Toka K3 B Hauvane 3amuIaeMoro y4acTka 3JEKTPUUYECKOM ceTu (CM.
Takke 1. 1.4).

JlomyckaeTcsi yCTaHOBKa almaparoB 3allMThl, HECTOMKHMX K MaKCHMaJbHBbIM 3HAYEHHUSIM TOKa
K3, a rtakke BBIOpaHHBIX IO  3HAYEHHUIO OJHOPA30BOM  MpENEIbHOH  KOMMYTAIMOHHOU
CHOCOOHOCTH,  €CIIM 3alUIIAIOIIMKA KX TPYINNOBOM ammapar Wi  Omkammii anmapar,
pPAcHOJIOKEHHBIM 1O HANpaBiICHUIO K HWCTOYHUKY MUTaHUsS, OOecrneYrMBaeT MIHOBEHHOE
oTkitoyeHne Toka K3, ams yero HeoOXoauMoO, yTOOBI TOK YCTaBKM MTHOBEHHO JE€HCTBYIOIIErO
pacuenurens (oTceuxn) YKa3aHHbIX anmapatoB ObT MEHbILIE TOKa OJHOPA30BOU
KOMMYTAllMOHHON CHOCOOHOCTH KaXkJI0OrO M3 TPYIIbl HECTOMKHMX alnapaToB, U €CIM TaKoe

2 VYTBepxaeHa [ naBrexynpasnenueM u ['oconepronaazopom Munsnepro CCCP 12 mapra 1981 r.
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HECEJICKTUBHOE OTKJIIOYEHUE BCEW TpyNNbl anmaparoB HE TPO3UT aBapueil, mnopyen
JIOPOTOCTOSALIETO  000pyIOBaHUSA u MaTepUajoB WIH pPaccCTpOCTBOM  CIIOKHOTO
TEXHOJIOTUYECKOT0 MpoLecca.

3.1.4. HomuHanpHble TOKM IUIABKMX BCTABOK IpEJOXpaHUTENEH W TOKM YCTAaBOK
ABTOMATUYECKUX BBIKIIOYATENEH, CIy)KaluX JUIS 3allUThl OTAEIBHBIX YYacTKOB CETH, BO BCEX
cilydasix CleyeT BbIOMpaTh MO BO3MOXHOCTM HAWMEHBIIMMHU IO  PACYETHBIM TOKaM 3THX
YYaCTKOB WJIM TI0O HOMHHAJIBHBIM TOKAaM 3JIEKTPONPHEMHHUKOB, HO TaKHUM 00pa3oM, 4TOOBI
anmaparbl 3allUThl HE OTKJIIOYAIM 3JIEKTPOYCTAaHOBKM MPH KPAaTKOBPEMEHHBIX Ieperpyskax
(ITyCKOBBIE TOKH, TUKU TEXHOJIOIMYECKUX HArpy30K, TOKH IIPHU CaMO3aITyCKe U T. I1.).

3.1.5. B kadecTBe anmapaToB 3aIlUThl JOJKHBI IPUMEHATHCS AaBTOMATUYECKHUE BBIKIHOYATENIN
win npenoxpanutenu. s oGecnieueHuss TpeOOBaHUI OBICTPOACHCTBUS, YYBCTBUTEIBHOCTH WIN
CEJICKTUBHOCTH JIOIyCKAETCS NMpPU  HEOOXOAMMOCTH  IPUMEHEHHE  YCTPOHCTB  3alUTHI C
MCIIOJIb30BAaHUEM BBIHOCHBIX pejie (pejie KOCBEHHOTO JEHCTBHS).

3.1.6. ABTOMaTHYECKHE BBIKJIIOYATENIM U TNPEJOXPAHUTENM MPOOOYHOTO THUIMA  JOJKHBI
OPUCOETUHATBCA K  CeTH  Tak, 4YTOObl NpU BBIBUHYCHHON NpoOKe  IMperoXpaHuTels
(aBTOMaTHYECKOrO0  BBIKJIIOYATEIs) BUHTOBasl TWUJIb3a MpPENOXpPaHUTENS (aBTOMaTUYECKOTO
BBIKJIFOYATENS) OCTaBajach Oe3 HampspkeHus. [Ipy OZHOCTOPOHHEM MHUTaHMM IPHCOEIAUHEHHE
MUTAOIETO TMPOBOJAHMUKA (KalOenss WM MPOBOJA) K anmapaTy 3allXThl JOJDKHO BBITOIHATHCS, KaK
NPaBUJIO, K HEMOJIBUKHBIM KOHTAKTAM.

3.1.7.  Kaxnpiil anmapar 3alMThl JOJKEH HMETh HAJINCh, YKa3bIBAIOILYI0  3HAYCHUS
HOMUHAQJIBHOTO TOKA ammapara, yCTaBKM pacLENuTelNss 1 HOMUHAJIBHOIO TOKA IJIABKOW BCTaBKH,
TpeOyroumecs I 3aluinaeMoni uM cetd. Hanmucu pekoMeHIyeTcsi HaHOCHUTh Ha armapare Win
CXeMe, pacloyIoKEHHO! BOJIU3U MecTa YCTAHOBKH allapaToB 3allUThI.

BbIBOP 3AIIIUTHI

3.1.8. DnexTtpuyueckue CeTh AOJKHBI HMMETh 3alMTy OT TOKOB  KOPOTKOIO  3aMbIKaHUS,
o0eCreynBaloOIlyl0 [0  BO3MOXKHOCTH HaWMEHBIIEE BpeMs OTKIIOYEHUS U TpeOOBaHUs
CEJICKTUBHOCTH.

3amuTta gomKkHA oOecredwBaTh OTKIIOYEHHE MOBpEXIEeHHOro ydactka npu K3 B KoHIe
3aIIUIAEMON JIMHUK: OJHO-, ABYX- U TpeX(}a3HBIX - B CETIX C TIyX03a3eMJICHHOW HEUTpasbio;
IBYX- U TpeXx(}a3HbIX - B CETAX C U30JUPOBAHHOU HEUTPAIBIO.

HanexxHoe OTKIIOUEHHE TOBPEXKACHHOTO Y4acTKa CETH 00eCHeunBaeTCs, €CIM OTHOIICHHE
HaMMEHbIIIET0 pacyeTHOro Toka K3 k HOMHHanbHOMY TOKY IJIABKOM BCTaBKHM MPEAOXPAHUTEIIS
WIM paclEenuTesNss aBTOMAaTHUECKOIO BBIKIIIOUaTeNsl OyAeT He MeHee 3HAa4eHHM, NPUBEICHHBIX B
1.7.79 u 7.3.139.

3.1.9. B cersix, 3ammimaemMbix ToJbKo oT TokoB K3 (He TpeOyromux 3amuThl OT Heperpys3Kku
cornmacHo 3.1.10), 3a UCKITIOUEHHEM MPOTSIKEHHBIX CETEH, HAIPUMEP CEIbCKUX, KOMMYHAJIbHBIX,
JIOTIyCKAeTCsl HE BBINOJIHATH PAacuE€THOM INpOBEpKHM npuBeneHHOU B 1.7.79 u 7.3.139 kpatHOCTH
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Toka K3, ecniu obecriedeHO ycioBHE, dYTOOBI MO OTHOIICHUIO K JIUTENBHO JIOMYCTUMBIM
TOKOBBIM Harpy3kaMm IPOBOJHUKOB, MPUBEACHHbIM B Tabnuuax ri. 1,3, anmapaTsl 3allUThI
UMeIU KpaTHOCTh He Ooee:

300% n1s1 HOMUHAIBHOTO TOKA MJIaBKOM BCTaBKU MIPEIOXPAHUTENS;

450% nnst TOKa YCTaBKM aBTOMATHYECKOTO BBIKJIIOYATENS, MMEIOIIEr0 TOIbKO MaKCUMaIbHBIN
MI'HOBEHHO JIEHCTBYIOIIMI paclenuTesb (OTCEUKY);

100%  nns  HOMMHAJIBHOTO  TOKAa  PACLENUTENsS aBTOMATHYECKOTO BBIKIIOYATENS C
HeperyJImpyeMoll 00paTHO 3aBUCAIICH OT TOKAa XapaKTEPUCTHKON (HE3aBUCHUMO OT HAIWYHS WU
OTCYTCTBHS OTCEUKH ),

125% nns TOKa TporaHus pacUEnuTeNsi aBTOMAaTUYECKOrO  BBIKIIIOYATEN C PEryJupyeMoin
00paTHOM 3aBUCSINIEH OT TOKA XapaKTEPUCTUKOMN; €CIIM Ha ITOM aBTOMAaTHYECKOM BBIKITIOYATEIIE
UMEETCs ellle OTCEYKa, TO €€ KPAaTHOCTh TOKa cpabaThIBaHUSI HE OTPAHUIHBACTCS.



Hanuuue anmapaToB 3aluThl C 3aBBILICHHBIMUA YCTaBKaMU TOKa He SIBJsETCS 00OCHOBAaHHUEM
JUI YBEJIMYCHHS CEUeHHs MMPOBOJHUKOB CBEPX yKa3aHHBIX B I1. 1.3.

3.1.10. Cetn BHYTpM MOMEIICHUMN, BBINOJHEHHBIE OTKPBHITO MPOJIOKEHHBIMU MPOBOJHUKAMHU
C roprouell Hapy>KHOH 000JOYKON WM U30JSAIUEH, TOMKHBI OBIThH 3AIIHILIEHBI OT MEPETPY3KHU.

Kpome TOr0, NOIKHBI OBITH 3alIUIIEHBI OT MEPETPY3KHU CETH BHYTPH NOMEIICHUH:

OCBETUTENIbHBIE CETH B JKUIBIX M OOIIECTBEHHBIX 3/IaHUSAX, B  TOPTOBBIX TMOMEIICHHUSIX,
CITy’K€OHO-OBITOBBIX TIOMEIIEHUSIX MPOMBIIIICHHBIX TPEANPUATHI, BKIIOYAs CETH JUII OBITOBBIX U
MEPEHOCHBIX  AJIEKTPONPUEMHUKOB (yTIOTOB, YailHUKOB, TIUTOK, KOMHATHBIX XOJOAHIBHUKOB,
MBLUIECOCOB, CTUPAIBHBIX U IMIBEWHBIX MAIIUH | T.I1.), @ TAK)KE B MOKAPOONACHBIX 30HAX;

CWJIOBbIE CETH Ha MPOMBIIUICHHBIX MPEANPUATHIX, B JKUJIBIX U OOLIECTBEHHBIX 3JaHUIX,
TOPTOBBIX MOMEIIEHUX - TOJIBKO B CIy4asix, KOT/Ia M0 YCJIOBUAM TEXHOJIOTMYECKOT0 Mpoliecca Win
[0 PEXKUMY pabOThI CETH MOKET BO3HUKATh AJIUTENbHAS NIEPETPy3Ka MPOBOIHUKOB;

CEeTH BCEX BUOB BO B3PHIBOOINACHBIX 30HAX - COTJIACHO TpeOoBaHUAM 7.3.94.

3.1.11. B cersx, 3amumiaemMsIx oT neperpy3ok (cm. 3.1.10), mpoBogHUKY clieyeT BBIOUpATh 110
pacuyeTHOMY TOKY, TIPU 3TOM JOJDKHO OBITh 00ECIeYeHO YCIOBHE, YTOOBI MO OTHOIICHUIO K
JUTATENIHO JIOMyCTHMBIM TOKOBBIM Harpys3kam, NMpHBEIEHHBIM B Tabmumnax ri. 1.3, ammapats
3alUThl UMEIH KPaTHOCTh He Oosee:

80 % mis HOMUHAJIBHOTO TOKa IUIABKOM BCTaBKH WJIM TOKAa YCTaBKHM aBTOMAaTHUYECKOTO
BBIKJTIOYATENS, HMMEIOIIEr0 TOJbKO MAaKCHUMAaJlbHbIi MIHOBEHHO JIEHCTBYIOIIMM  pacUEmUTeNb
(oTceuky), - A7 MPOBOJHUKOB C MOJMBHHUIXJIOPUIHON, pE3MHOBOM U aHAJIOTUYHOM MO TETIIOBBIM
XapaKTepUCTHKAM H30JILMEN; A  MPOBOJHUKOB, IPOKIAIBIBAEMBbIX B  HEB3PHIBOOMACHBIX
IIPOM3BOJICTBEHHBIX IOMEIICHUAX IPOMBIIUIEHHBIX IPeANpUATHii, aomyckaeTcs 100%;

100 % 1 HOMMHANIBHOIO TOKA IUIABKOM BCTaBKM WJIM TOKA YCTABKH aBTOMAaTHYECKOIO
BBIKJTIOYATENS, MMEIOIIET0 TOJhKO MAKCHMAllbHBII MTHOBEHHO [IEHCTBYIOIIMIA  pacUemUTeNb
(oTceuky), - s kabenel ¢ OyMa)kKHOW U3OISAIUEH;
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100 %  nn9 HOMMHAJIBHOIO  TOKAa pACLENUTENs]  aBTOMAaTHYECKOIO BBIKIIOYATENS C
HEPETYIUPyeMOil 00paTHO 3aBHUCSIICH OT TOKAa XapaKTePUCTUKOW (HE3aBUCHMO OT HAJIWYUS WU
OTCYTCTBHS OTCEUKH) - JJIsl IPOBOJHUKOB BCEX MapOK;

100 % pnns Toka TpOraHWUsS PAaCUENMUTENs aBTOMAaTHYECKOTO BBIKIIOYATENS C PETyIHpPyeMOi
00paTHO 3aBUCSIIEH OT TOKAa XapaKTEPUCTHKOW - JJIs MPOBOJHUKOB C IMOJUBUHHIXJIOPHIHOH,
PE3MHOBOM U AaHAJIOTUYHOM IO TEIJIOBBIM XapaKTePUCTUKAM U3OJIALUEH;

125 % nnst Toka TporaHusi pacUENUTeNsi aBTOMAaTHYECKOTO BBIKJIIOYATENS C PEeryjJupyeMon
00paTHO 3aBHUCSIIEH OT TOKAa XapaKTEPUCTHKON - JuIisl Kabenedt ¢ OyMaKHOW U3OJSAIUMed W
M30JISIIMEN U3 BYJIKAHU3UPOBAHHOTO MOJIMATUIICHA.

3.1.12. JUinTenbHO JOMycTMMasi TOKOBas Harpy3ka IPOBOJHUKOB OTBETBJICHMN K
KOPOTKO3aMKHYTBIM DJIGKTPOJIBUTATENIIM JAOJKHAa ObITh He MeHee: 100 % HOMUHAIBHOTO TOKa
AJIEKTPOJIBUTATENSI B HEB3PBIBOOMACHBIX 30HAX; 125 % HOMHHAJIBHOTO TOKA 3JIEKTPOIBUTATENS] BO
B3pPBIBOONIACHBIX 30HAX.

CootHomieHus MEeXay JUTUTEIBHO JIOTTY CTUMOM Harpy3kol MpOBOJIHUKOB K
KOPOTKO3aMKHYTBIM JJIEKTPOJIBUTaTeNIIM M yCTaBKaMU almnaparoB 3alllUThl B JOOOM ciiyyae He
JIOJKHBI IPEBBIIATH yKa3aHHbIX B 3.1.9 (cm. Takxke 7.3.97).

3.1.13. B cnyuasix, xorma tpedyemasi JOomycTUMasl JJIUTEIbHAs TOKOBas Harpy3Ka MPOBOJIHHKA,
omnpenenenHas no 3.1.9 u 3.1.11, He coBmamaer ¢ JaHHBIMU TaOJIWI] JOMYCTUMBIX Harpys3ok,
NpHUBENEHHBIX B Ti.1.3, gomyckaeTcsl MpUMEeHEeHHe POBOIHMKA OJIMKAIIero MEHbIIEro CeYeHuUs,
HO HE MEHEe, YeM 3TO TpeOyeTcs 0 PacueTHOMY TOKY.

MECTA YCTAHOBKH AIIITAPATOB 3AIIIUTbI

3.1.14. AnmapaTel 3amMTHl CJIEAYET pacroyiaraTb IO BO3MOYKHOCTH B JOCTYINHBIX JUIS
0o0CITy’)KMBaHUs MeCTaX TaKuM o00pa3oM, dYTOOBl ObUIAa  HMCKIIOYEHAa  BO3MOXKHOCTh  HX
MEXaHUYECKUX IOBPEXKICHUH. YCTaHOBKa MX JOJDKHA OBITH BBIIOJHEHA TaK, YTOOBl MpHU



ONEPUPOBAHMU C HMMHM WJIM  OpU MX JEHCTBUM OBUIM  HUCKIIOYEHBl ONACHOCTb JJIs
00CITy>KMBaIOIETO NMEPCOHAIA U BO3MOXHOCTH MOBPEXKJICHHS OKPYKAIOIIUX MPEIMETOB.

AnmnapaTsl 3allUTBl ¢ OTKPBITBIMM TOKOBEIYUIMMH 4YacTAMHU JOJDKHBI OBITh AOCTYIIHBI JHS
00CITy>)KMBaHUS TOJIBKO KBAIM(UIMPOBAHHOMY IE€PCOHAITY.

3.1.15. AnmapaTsl 3alIUThI CIEAYET YCTaHABIUBATh, KAK MPABUIIO, B MECTAX CETH, II€ CEUECHUE
NPOBOJHHMKA yYMEHbIIAeTcs (10 HAMpaBJICHUIO K MECTYy MOTPEeOJIEHUs AJIEKTPOIHEPTUN) WM Tie
3TO HEOOXOIUMO JUIsl OOECHeUYeHUs] YyBCTBUTEIbHOCTH U CEJIEKTHMBHOCTH 3alIUTHI (CM. TaKke
3.1.16 m 3.1.19).

3.1.16. Anmaparel 3amuUTBl JODKHBI YCTaHABIMBATbCS ~ HEMOCPEICTBEHHO B MeECTax
NPUCOEIUHEHUS 3alllMIIAeMbIX NPOBOJAHUKOB K MHTarolled JuHuM. Jlomyckaercs B ciaydasx
HEOOXOIMMOCTH MIPUHUMATh JJIMHY Y4acTKa MEXKIy MUTAIoIed JUHHEeW M anmapaToM 3alluThl
OTBETBJIEHUs 10 6 M. [IpOBOIHUKHM HA TOM y4acTKe MOTYT UMETh CEUEHHE MEHbIIIE, YEM CEUECHUE
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NPOBOJHUKOB TMHUTAIOUICH JUHUHM, HO HE MEHee CEeYeHHs MPOBOJAHMKOB IOCIE armapara
3aILUTHI.

Jlis OTBETBIEHH, BBINOJHAEMBIX B TPYAHOJOCTYIHBIX MecCTax (Hampumep, Ha  OOJbIION
BBICOTE), amnmaparbl 3allUTHl JIOIyCKAaeTCs yCTaHaBIMBaThb Ha paccTOssHUM A0 30 M OT TOYKHU
OTBETBJICHUS B YAOOHOM JiIsl OOCIIyKHBaHHs MecTe (HampuMep, Ha BBOJIE B pacHpeeuTeIbHbIN
IIYHKT, B IIyCKOBOM YCTPOMCTBE 3JIEKTpPOIpPUEMHHMKA M Ap.). [Ipu 3TOM cedeHue npoBOJHUKOB
OTBETBJICHUS JIOJDKHO OBITh HE MEHEE CEUEHMsI, ONpPEAENIIEMOr0 pacueTHbIM TOKOM, HO JOJIKHO
obOecrieunBaTh HEe MeHee 10% MpOMycCKHON CMOCOOHOCTH 3alMIIEHHOTO YYacTKa MHTaoImen
auHuM. [Tpoknaaka NpoBOJIHUKOB OTBETBIEHUI B yKa3aHHBIX CiIydasX (MpU AJUHAX OTBETBJICHUM
1m0 6 u 1o 30 M) JOMKHA MPOU3BOIUTHCS MPU TOPIOYHMX HAPYKHBIX O00JOYKE WIH HU3OJSIHUH
NPOBOJHUKOB - B Tpy0ax, METaJUIOpyKaBaX MM KOpPoOax, B OCTaJbHBIX CIIydasx, KpoMe
KaOeJIbHBIX COOPYKEHHUH, T0KAPOOIMACHBIX U B3PHIBOOIMACHBIX 30H, - OTKPHITO HAa KOHCTPYKIIMSIX
IIPU YCIIOBUU MX 3aLUTHI OT BO3MOXKHBIX MEXaHUYECKUX OBPEKACHUM.

3.1.17. Tlpu 3amure ceTedl MpeAOXPaHUTENSIMU MOCIEIHUE TOKHBI YCTaHABIMBATHCS HA BCEX
HOPMAaJIbHO HE3a3e€MJICHHBIX IMOJIfocax WiIM ¢a3ax. YCTaHOBKAa INPEAOXpPaHMUTENEH B HYJIEBBIX
paboynx MpPOBOJAHUKAX 3aIPEIIaeTcs.

3.1.18. Ilpm 3alllUTe CeTei C IJIyX03a3eMJICHHON HEUTpaJIbl0 aBTOMAaTUYECKUMHU
BBIKJTIOYATEISIMU PACLEIUTENN UX JOJKHBl YCTAHABINMBATLCA BO BCEX HOPMAJIbHO HE3a3€MIIEHHBIX
MpoBOAHMKAX (cM. Takxke 7.3.99).

[Ipu 3ammTe cereil ¢ M30JIUPOBAHHON HEUTPAIBHIO B TPEXIIPOBOJIHBIX CETAX TpeX(azHOTo TOKa
U JBYXIIPOBOAHBIX CETSIX OAHO(MA3HOTO WM TIOCTOSIHHOTO TOKa JOIMYCKaeTCs yCTaHaBIMBATh
pacuenuTend aBTOMAaTHYECKUX BBIKJIIOYATeNe B ABYX (a3ax Ipu TPEXIPOBOJHBIX CETAX U B
omHou ¢aze (mosroce) Mpu ABYXNPOBOAHBIX. [Ipm  sTOoM B mpemenax OAHOW W TOH IKe
AIIEKTPOYCTAaHOBKHM 3aIIHUTY CJIEIyeT OCYILIECTBIATH B OHUX U TeX *ke (hazax (mosrocax).

Pacuenutenu B HyJeBBIX MPOBOJHUKAX JOMYCKAeTCs YCTAHABIMBATD JIHUIIb MPU YCIOBUH, YTO
npu UX cpabaThIBAaHUU OTKIIIOYAIOTCS OT CETH OJHOBPEMEHHO BCE MPOBOJHUKH, HAXOISAIIHECS MO
HaNpsHKEHUEM.

3.1.19. AmnmapaTbl 3alIuThl JOMYCKAaeTCs HE YCTaHABIMBATh, €CIH 3TO IIEIECOO0pPa3HO IO
YCIIOBUSIM IKCIUTyaTal[H, B MECTax:

1) oTBeTBNIEHUSI TPOBOAHHKOB OT IWIMH IIMTAa K ammaparaM, YCTAaHOBICHHBIM Ha TOM e
IIUTE; TPU STOM MPOBOAHHUKH JIOJKHBI BHIOMPATHCS IO PACUETHOMY TOKY OTBETBJICHUS;

2) CHWKEHHS CEUEHUs MUTAIOUIEH JIMHUU 10 ee JAJUHE U Ha OTBETBJIEHUSX OT Hee, €Clid 3allluTa
IPEBIYIIEr0 y4acTKa JUHUM 3alllMIIaeT yYacTOK CO CHM)KEHHBIM CEUEHHEM IPOBOJHUKOB WU
€CJIM HE3aIlUIICHHbIE YYacTKH JIMHUU WJIM OTBETBJICHHS OT HEE BBINOJHEHbI MPOBOJHUKAMU,
BBIOPAaHHBIMU C CEYEHHUEM HE MEHEE TOJOBUHBI CEUYEHHUS MPOBOJHHKOB 3aIIUIIEHHOTO Y4acTKa
JVHUH;

3) OTBeTBIEHUS OT NHUTAOIIEH JHHUU K SJICKTPONPHUEMHHUKAM Malloil MOIIHOCTH, €CIU
NMUTaloNas WX JIMHUA 3alllMIeHa anmapartoM ¢ YCTaBKoW He Oosiee 25 A Juisl CHIJIOBBIX
ANEKTPONPUEMHHUKOB U OBITOBBIX AJIEKTPONPUOOPOB, a AJi CBETUIHLHUKOB - COTJIacHO 6.2.2;
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4) oTBeTBIIEHMS OT MNMTAIOLIEH JIMHUM IPOBOJHUKOB LE€NEH  W3MEpPEHUH, yNpaBiICHUS U
CUTHAJIM3AIIMN, €CJIM TH MPOBOAHUKHA HE BBIXOJAT 3a MPEeiabl COOTBETCTBYIONIMX MAIllUH HIIH
muTa Ui €CJIN 3TU HpOBOI{HI/IKI/I BBIXOOAT 3a UX Hpenenm, HO Z-)HGKTpOHpOBOIIKa BBIIIOJIHCHA B
TpyOax WM UMEET HETOPIOYYIO 000JIOUKY .

He nmomyckaercs ycTaHaBnMBaTh ammapaThl 3allUTHI B MECTaX MPHUCOSAMHEHUS K MHTAOMIEH
JINHUNU TaKux uenel‘/'l ynpaBneHI/m, CUrHaJm3anu mu I/ISMepeHI/Ifl, OTKJIFOUYCHHUC KOTOpBIX MOXET
MOBJIEYb 3a COOON OMacHble MOCIENCTBUS (OTKIIOYEHHE IMOXKAPHBIX HACOCOB, BEHTUIISITOPOB,
MpeIOTBpAlIAIONIMX ~ 00pa3oBaHUE  B3PBIBOOIMACHBIX  CMECEH, HEKOTOPhIX  MEXaHU3MOB
COOCTBEHHBIX HYXKJ OJIGKTpOCTaHUMH W T.I1.). Bo Bcex ciydasx Takue LENU JOJKHBI
BBITOJIHATHCS TPOBOIHUKAMH B TPYyOax WM UMETh HEroprouyro o6onouky. CeueHue 3TUX Iieren
JIOJDKHO OBITh HE MEHEe MPHUBEACHHBIX B 3.4.4.

T'JIABA 3.2
PEJIEMHAS 3AIIIATA
OBJIACTb IPUMEHEHMUS

3.2.1. Hacrosmas tmasa  IlpaBun pacmpocTpaHseTcs Ha yCTPOWCTBA peIeHHOH  3aIIuTHI
AIIEMEHTOB 3JIEKTPUYECKOW YaCTH SHEPrOCUCTEM, IMPOMBIIIJIEHHBIX U JAPYTUX 3JIEKTPOYCTAHOBOK
Beimie 1 kB: reHeparopoB, TpaHchopmaTopoB (aBTOTpaHCHOPMATOPOB), OJIOKOB reHepaTop -
TpaHchopMaTop, JIMHUI IEKTpoIepeauu, IUH U CHHXPOHHBIX KOMIIEHCAaTOPOB.

3ammra Bcex 3JeKTpoycTaHoBOoK Bbeimie 500 kB, xabGenpHBIX NuHMKA Bhimie 35 kB, a Takke
AJIEKTPOYCTAHOBOK aTOMHBIX JIEKTPOCTAHLUN M NEpenad MOCTOSIHHOIO TOKa B HACTOALIEH IJlaBe
[IpaBui HE paccMaTpUBaETCA.

TpeboBanus K 3amuTe eKTpuyeckux cereit 1o 1 kB, anexkTponBurareneid, KOHACHCATOPHBIX
YCTaHOBOK, 3JIEKTPOTEPMHUYECKHX YCTAHOBOK CM. COOTBETCTBEHHO B I'l. 3.1, 5.3,5.6 u 7.5.

VYcrpoiicTBa peneiiHO 3aluThl 3JIEMEHTOB 3JIEKTPOYCTAaHOBOK, HE PAaCCMOTPEHHBIE B 3TOW H
JPYTUX TJaBax, JTOJDKHBI BBIOJIHATHCS B COOTBETCTBHHM C OOIIMMHU TPEOOBAHHWSIMH HACTOSIICH
TJIaBBL.

OBIIIME TPEBOBAHMUSA

3.2.2. DneKTpOoyCTaHOBKU JOJDKHBI OBITh OOOPYAOBaHBI yCTPOMCTBAMU pEIEHHON 3alIlUTHI,
IIpEAHA3HAYEHHBIMU JUIS:

a)  aBTOMATHYECKOTO  OTKJIIOUEHUS MOBPEXKICHHOTO  3JIEMEHTa OT OCTaJIbHOW,
HEIMOBPEXKICHHON 4acTH ANEKTPUYECKOM CHCTEMBI (AJIEKTPOYCTAaHOBKH) C TOMOILBIO
BBIKJIFOYATENICH; €clIM MOBpeXAeHUEe (HampuMep, 3aMblkaHMe  Ha  3eMJII0 B CeTIX C
U30JIMPOBAaHHON HEHTpalibl0) HETIOCPEACTBEHHO HE HapylIlaeT paboTy 3JEKTPUYECKOH CHUCTEMBI,

b Yr1eepxaena ['nasrexynpasnenueM Munsnepro CCCP 30 mas B 1979 r.
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JIOIIyCKaeTCsl AEUCTBUE PEJIEHHON 3alUThI TOJIBKO HA CUTHAI,

0) pearupoBaHusl Ha OMACHbIE, HEHOPMAJbHBIE PEXUMBI PAOOTHI AJIEMEHTOB 3JIEKTPUUECKON
CHUCTEMBl (Hampumep, MeperpysKy, IOBBILICHHUE HamnpsDKeHUss B OOMOTKE — cTaropa
THIPOTeHEpaTopa); B 3aBHUCHMOCTH OT  peXuMa  paboOTBl M YCJIOBHH  SKCIUTyaTaluu
JIEKTPOYCTAHOBKHM peJIeiiHas 3alMTa J0JIKHA ObITh BBIIIOJIHEHA C JCWCTBUEM HA CUTHAJ WU Ha
OTKJIIOYEHHE T€X HJIEMEHTOB, OCTABJICHHE KOTOPBIX B paboTe MOXKET MPUBECTH K BOSHUKHOBEHHIO



MOBPEXKIACHHUS.

3.2.3. C 1enplo yAelEBICHUs JIEKTPOYCTAHOBOK BMECTO aBTOMATMUECKHUX BBIKJIIOUATENEH U
peNeiHol 3aluThl ClIeyeT NPUMEHSITh NMPEAOXPAHUTENN WIH OTKPBIThIE IJIABKHE BCTABKH, €CIIH
OHHU:

MOTYT OBITH BBIOpaHBI € TpeOyeMbIMH TlapameTpamMu (HOMUHAJIbHBIC HANPSHKCHHE W TOK,
HOMMHAJIIBHBIA TOK OTKIIOUEHUS U JIP.);

obecrieunBaroT TpeOyeMbIe CEJIEKTUBHOCTh U YYBCTBUTEIHHOCTD;

HE TMPEMITCTBYIOT MNPUMEHEHHIO aBTOMATUKH (aBTOMAaTHYECKOE TIOBTOPHOE BKIIIOUEHHE -
AIIB, aBTomaTtHyeckoe BKiIoueHHE pe3epBa — ABP u T. 1.), He00X0AUMOI MO YCIOBHSIM pabOTHI
3JIEKTPOYCTaHOBKH.

[Ipu ncnonb30BaHUU NPEAOXPAHUTENECH WM OTKPHITHIX TUIABKMX BCTaBOK B 3aBHCHUMOCTH OT
YPOBHSI HECUMMETPHHM B HEMOJHO(GA3HOM peXHME M XapaKTepa MUTaeMOW Harpy3KH CIeayeT
paccMaTpuBaTh HEOOXOJMMOCTh YCTAaHOBKM Ha TPUEMHOM TOACTAHIMHM 3allUTHl  OT
HETIOTHO(A3HOTO PEKIMA.

3.2.4. VYcrpoiicTBa peneiiHONW 3alUTHl JIOJDKHBI O0OECrevrBaTh HAMMEHbILIEE BO3MOMKHOE
Bpems oTkimoueHuss K3 B memsix coxpaHeHus: OecriepeOOiHOM pabOThl HENMOBPEXKAECHHON YacTu
cuctembl (ycroiiumBasi paboTa 3NMEKTPUYECKOW CHUCTEMBI M JJIEKTPOYCTAHOBOK MOTPEOUTENEH,
o0ecrieueHrEe BO3MOXKHOCTH  BOCCTAHOBJICHHSI HOPMAJBHOW  pabOTBI IMyTeM  YCHEIIHOTO
nevicteust AIIB u ABP, camosamycka 3jIeKTpojBUTATENCH, BTATUBAHUS B CHHXPOHHU3M U TIp.) U
OTpaHUYEHUSI 00JACTU M CTETICHU TMOBPEXKIACHUS 3JICMEHTA.

3.2.5. Peneitnas 3ammTa, JEHCTBYIONIAs HA OTKIIOUYCHHE, KaK MPABUJIO, JOJKHA OOECIICYMBATH
CEJICKTUBHOCTh JICHCTBHS, C TEM YTOOBI TpU TMOBPEKIACHUU KaKoro-moo BIIEMEHTA
AEKTPOYCTAHOBKU OTKJIIOYAJICS TOJIBKO ATOT MOBPEXKACHHBIHN 3JIEMEHT.

JlommyckaeTcsi HeCeNeKTHBHOE [eWCTBHE 3allUThl (HMCIpaBIsieMOe MOCIHEAYIOIUM JeHCTBUEM
AIIB unu ABP):

a) 1s obecrieueHusi, €Cliu 3T0 He00X0AUMO, yckoperust otkimouenus K3 (em. 3.2.4);

0) mpH WCHOJB30BAHWW YINPOUICHHBIX TJIABHBIX AJIEKTPHUYECKUX CXEM C OTICIUTEISIMH B
HensX JUHUN WK TpaHC(HOPMATOPOB, OTKIIOYAIOIIMMU MOBPEXKICHHBIM 3JIEMEHT B OECTOKOBYIO
naysy.

3.2.6. VYcrpoiicTBa peNeiHON 3allUThl C BBIACPKKAMU BPEMEHH, obecreunBaronuMu
CEJICKTUBHOCTh  JICUCTBHSI,  JOMYCKAeTCs  BBINOJHATH, €Clu: TMpH oTkimoueHun K3 ¢
BBIZICP)KKAMU BpPEMEHH O0ECIIeurBaeTCs BBITIOJHEHUE TpeOoBaHui 3.2.4; 3amura JEHWCTBYET B
KadyecTBe pe3epBHOH (cM. 3.2.15).

3.2.7. HanexHocTh (yHKIMOHUPOBAHMS pENEHHON 3aliuThl (cpabaThiBaHHE MPHU MOSBICHUU
yCIIOBUH Ha cpabaThlBaHHE U HecpabaThIBAaHUE IPH UX OTCYTCTBUHU) IOJKHA OBITH oOecredyeHa
NPUMEHEHHEM YCTPOWCTB, KOTOPHIE II0 CBOMM TlapaMeTpaM | WCIIOJHEHHIO COOTBETCTBYIOT
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Ha3HAa4YCHMIO, a TAKXKE HAJUJIEKALIUM 00CITy)KMBAaHHEM 3TUX YCTPOMCTB.

[Tpu HEOoOXOaUMOCTH CJIEAyeT WCIONb30BaTh CIEHUATbHBIE MEPhl TOBBIIMICHUS HAJCKHOCTH
(YHKIIMOHUPOBAHMUS, B YaCTHOCTH CXEMHOE pE3€pPBUPOBAHUE, HEMPEPBIBHBIN WM MEPUOINIECKUI
KOHTPOJIb COCTOSIHUS U JIp. JlomkHa Takke YYUTHIBAThCS BEPOSATHOCTH OIIMOOYHBIX JEUCTBUMN
00CITY>KHBAIOIIETO MEePCOHANa MPHU BHIOJTHEHUH HEOOXOIMMBIX OIEparuii ¢ peneiHON 3alUTON.

3.2.8. Ilpu nHanuuum pENeHON 3alluThl, HMEIOIIEH LEeNU HaNpsKEHUs, CIIeIyeT
IpeycMaTpuBaTh yCTPONCTBA!

ABTOMAaTUYECKH BBIBOJASIINME 3alIUTy U3 JEUCTBUS IMPU OTKIIOUYEHHH  ABTOMAaTUYECKHUX
BBIKJIFOUATEICH, IEPEeropaHud NPEeIOXpaHUTENEH U JAPYTHX HapyLICHUAX Leneil HamnpsKeHus
(ecnu 3TH HApYWIEHHS MOTYT MPUBECTH K JIO)KHOMY Cpa0aTHIBAaHHWIO 3alIUTHI B HOPMAaJIbHOM
pPEeXHME), a TaKKE CUTHAIM3UPYIOUINE O HAPYIICHUSX 3TUX LIETIeH;

CUTHAJIM3UPYIOLIME O HApYLIEHUSAX LIeTel HAUpsHKEHUs, €ClIM 3T HapyLIEHUs HE NPUBOIAT K
JIO)KHOMY Cpa0aThIBaHUIO 3AIIUTHI B YCIOBUSAX HOPMAIbHOTO pEXHMa, HO MOTYT MPHBECTH K
U3JIMIIHEMY cpaOaThIBAaHUIO B IPYTUX YCIOBHX (Hampumep, npu K3 BHe 3amuiaeMoii 30Hb1).



3.2.9. Ilpu ycTaHOBKE OBICTPOICHCTBYIONICH PEICHHON 3alUThI HA JIMHHUSIX AJICKTPOIEpEaavn C
TpyOUaTBIMH pa3psIIHUKAMH JIOJDKHA OBITh MTPEIYyCMOTPEHA OTCTPOiiKa ee 0T paboThl pa3psIHUKOB,
JUISL 4ero:

HalMEHbIlIee BpeMs cpabaThlBaHUs pENeHHON 3alMThl 1O MOMEHTa MOJIaud CUTHaja Ha
OTKITIOYEHHE JIOJDKHO OBITh OOJbIIE BPEMEHH OJHOKPATHOTO cpabaThIBaHUS pa3psIHUKOB, a
nMeHHo oxoJo 0,06 - 0,08 c;

IIyCKOBBIC OpraHbl 3allUThl, CpPadaTHIBAIOIIME OT UMITYJIbCa TOKa Pa3psIHUKOB, JIOJDKHBI
UMETh BO3MOXHO MeHbIlee BpeMs Bo3BpaTa (0koio 0,01 ¢ oT MOMeHTa HCUE3HOBEHUS UMITYJIbCA).

3.2.10. lns peneHbIX 3alIUT C BBIAEPKKAMU BPEMEHH B KaXK/I0M KOHKPETHOM CIIydyae ClIeayeT
paccMaTpHBaTh LeN1eco00pa3sHOCTh OOecnedeHns JeMCTBUS 3allUThl OT HAYaJIbHOTO 3HaYEHUs TOKa
win conpoTtusieHuss npu K3 mis uckimoueHus: 0TKa3oB cpabaThIBaHUS 3alUTHI (M3-3a 3aTyXaHUs
Tok0B K3 BO BpeMeHH, B pe3yJbTaTe BO3HUKHOBEHHUS KayaHWU, TIIOSABICHUS IOYTM B MECTE
HOBPEXACHUA U Jp.).

3.2.11. 3amutel B onekrtpuueckux cersx 110 kB u Bble 10MKHBI UMETHh YCTPOWCTBA,
OJIOKHMpYIOIIME UX JeHCTBHE MPU KauaHUSIX WIM ACHHXPOHHOM XOJIe, €CIIM B YKAa3aHHBIX CETSIX
BO3MOXXHbI TaKH€ KadyaHUs WIM aCHUHXPOHHBIA XOJ, MPH KOTOPBIX 3alllUThl MOTYT cpadaTbiBaTh
W3JIUILHE.

JlonyckaeTrcsi MpUMEHEHNE aHAJOTUYHBIX YCTPONCTB U [uid uHui Huxke 110 kB, csa3piBarommx
MEXJTy CcOOONM HCTOUHUKM NMUTAHHUA (MCXOAS W3 BEPOSTHOCTH BO3HMKHOBEHHUS KadaHUN Win
ACMHXPOHHOT'O X0/1a M BO3MOJKHBIX IIOCIEACTBUM U3IUIIHUX OTKIIIOUEHUN).

JlonyckaeTcst BBIMOJIHEHUE 3alUThl 0€3 OJIOKMPOBKY MPU KAa4aHUAX, €CIH 3allMTa OTCTPOeHa OT
KauyaHUil 110 BpeMEHH (BbIIEpKKa BPEMEHH 3alIUTHI - 0K0JIo 1,5 - 2 ¢).

3.2.12. ]JleiicTBue penerdHON  3amMTHl JOJKHO (PUKCHPOBATHCA  YKa3aTEIbHBIMU pelie,
BCTPOCHHBIMHM B peljie yKas3aTelsiMM cpaOaThIBaHUs, CUYETYMKAMHM 4YHUCla CpabaTblBaHUN WIH
JpYTMMH YCTPONCTBaAaMH B TOW CTENEHM, B KaKOM 3TO HEOOXOAMMO Ui y4eTa U aHaju3a padoTh
3aILHUT.

289

3.2.13. YcrpoiicTBa, (UKCHpYIOIIHME NESHCTBUE pPENEHHON 3aIIUThl HA OTKIIOYEHHE, CIEAyeT
YCTaHABIMBAaTh TaK, YTOOBl CUTHAJIM3UPOBAJIOCH ACHCTBHE Ka)IOW 3aIIMUThI, a MPHU CIOKHOU
3allUTe - OTACNBHBIX €€ YacTel (pa3Hble CTYNEHW 3allHThl, OTAEIbHBIE KOMIUIEKTHI 3allUT OT
Pa3HBIX BUIOB MOBPEKICHUS U T. 11.).

3.2.14. Ha kaXI0M M3 3JIEMEHTOB JJIEKTPOYCTAHOBKHU JOJKHA OBITH MPEAYCMOTPEHA OCHOBHAS
3allMTa, TpeJHA3HAYCHHAs /UIA €€ JCUCTBUS TNpHU TOBPSXKICHUSIX B TpeAeliax  BCEro
3aIMIIIAEMOr0 AIEMEHTa C BpEMEHEM, MEHBIIIUM, YeM Y APYTHUX YCTAaHOBJICHHBIX HA 3TOM dJIEMEHTE
3alllUT.

3.2.15. Jlns pedictBHS TPU  OTKa3ax 3allUT WM BBIKIIOYATEICH CMEXHBIX 3JIEMEHTOB
CIIelyeT MpeaycMaTpUBaTh PE3EPBHYIO 3alllUTy, MpeIHA3HAYECHHYIO JUIS OO0ecreueHus: AallbHEro
PE3€pPBHOIO IEUCTBUS.

Eciu ocHoBHas 3ammra 31IeMeHTa o00nagaeT abCONMIOTHONW  CEJIGKTHMBHOCTBIO (HAmpumep,
BBICOKOYACTOTHAS 3allWTa, MPOJOJIbHAS W TonepeuHas AudQepeHnnatbHple 3alluThl), TO Ha
JAHHOM DJJIEMEHTE JOJKHA OBbITh YCTAaHOBIIEHA PE3epBHAS 3alllUTa, BBHIMOIHSIONIAS (PYHKIMHA HE
TOJIbKO JaJbHETO, HO W OJMKHETO pEe3epBUPOBAHUSA, T.€. JEHCTBYIOIIAS MPU OTKAa3e OCHOBHOM
3aIUThl JAHHOTO 3JIEMEHTAa WJIH BBIBEJICHUU ee U3 paboThl. Hampumep, eciiv B KauecTBE OCHOBHOM
3alUTBI OT 3aMBIKAaHUK MeXAy (aszamu npuMeHeHa muddepeHnranbHo-pa3Has 3ammTa, TO B
KayecTBE PE3epPBHOM MOXKET OBITh MPUMEHEHA TPEeXCTyNeHYaTas JUCTaHIMOHHAS 3allKTa.

Ecnu ocHoBHas 3amura nuand 110 kB u BeIe 001a1a€T OTHOCHUTEIBHOM CEJIEKTUBHOCTHIO
(HampuMmep, CTyNeHYaTble 3allUThl C BBIAEPKKAMH BPEMEHH), TO:

OTZIENIbHYIO PE3EPBHYIO 3ALIUTY JOIMYCKAeTCsl HE MPeayCMaTpuBaTh IpHU YCIOBUU, YTO JlajbHEE
pe3epBHOE JEHCTBUE 3aIUT CMEXKHBIX 37eMeHTOB ipu K3 Ha 3T0i TnHNM 00ecriedynBaeTcs;

JTOJKHBI TIPElyCMAaTPUBATBCS MEPHl MO OOecredeHHio ONMKHEr0  pe3epBUPOBAHUS, €CIU
nanpHee peepBupoBanue npu K3 Ha 3TOl nuHUM He oOecrieynBaeTcs.



3.2.16. Jlna nuHUM siektporiepenadyd 35 kB M BhIIe C 1LEIbIO TMOBBIIICHHUS HAJEKHOCTU
OTKJIFOUCHHUSI TOBPESKICHUS B Hayaje JIMHUU MOXET OBITh MPEAyCMOTpEHa B KauecTBe
JIOTIOTHUTEILHON 3aIllIUThl TOKOBAsi OTCeUKa Oe3 BBIAECPKKU BPEMEHM IPH YCIOBUU BBIMOTHEHUS
TpeboBanwmii 3.2.26.

3.2.17. Ecnum nonHoe o0OecrnieueHUE AAbHEr0 PE3EPBUPOBAHUS CBSI3aHO CO 3HAYUTEIIBHBIM
YCIIO)KHEHHUEM 3aIUThl WIM TEXHUYECKU HEBO3MOKHO, TOMYCKAETCs:

1) He pesepBupoBaTh oTKiIOUeHUs K3 3a Tpanchopmaropamu, Ha PpeaKTHPOBAHHBIX JIMHUSX,
auHusX 110 kB u Bbllie npu HATUYUKM OIUKHETO Pe3epBUPOBAHUSA, B KOHIIE TTHHHOTO CMEXHOTO
y4dacTka JuHuH 6 - 35 kB;

2) uMeTh JalibHEE pEe3epBUPOBAHUE TOJIBKO TpU Hambosiee 4acTo BCTPEYAIOMIMXCS BUAAX
MOBPEXKACHUI, 0€3 ydeTa peIKiX PeKUMOB paOOTHI U IPH y4eTe KaCKaTHOTO IEHCTBUS 3alTUTHI;

3) mnpemycmaTpWBaTh HECEJIEKTHBHOE JeHCTBHE 3amuThl pu K3 Ha CMEXHBIX 3JIEMEHTax
(mpu mampHEM pE3EPBHOM JACWCTBHM) C BO3MOXKHOCTHIO 00ECTOUEHUS B OTHEIBHBIX CIIydasx
MOJICTAHIMIM; TPH 3TOM  CJIEAyeT IO  BO3MOXHOCTH OOECIICUYMBATHL  HCIPABICHHE ATHX
HECEJIEKTUBHBIX OTKIIoueHni nercreueM AIIB umu ABP.

3.2.18. VYcrpoiictBa pesepBupoBaHus npu  oTkaze BeIkIouatenet (YPOB) momxHb
npexycMaTpuBaThesi B anekTpoycrtaHoBkax 110 - 500 kB. [omyckaercs He mpegycMaTpUBaTh
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YPOB B anekrpoycranoBkax 110 - 220 kB npu cobmoaeHn CleayIomuX yCIOBHMA:

1) obGecrieunBaroTcs Tpedyemasi YyBCTBUTEILHOCTh M JOITYCTUMBIE TIO YCIOBHUSIM YCTOHYHBOCTH
BpPEMEHA OTKJIIOUEHMsI OT YCTPOMCTB JAIbHETO PE3e€pPBUPOBAHUS;

2) npu ACUCTBUM PE3EPBHBIX 3aIUT HET MOTEPHU JOINOJHUTENBHBIX JJIEMEHTOB M3-3a
OTKJIIOYEHHUSI BBIKIIOYATENEH,  HENOCPEJCTBEHHO HE  IMPHUMBIKAIOIIMX K  OTKa3aBLIEMY
BBIKJIFOYATENIO (HAIpUMEP, OTCYTCTBYIOT CEKLIMOHMPOBAHHBIE IIMHBI, TUHUHU C OTBETBICHUEM).

Ha »nekTpocTaHnusx ¢ TIeHeparopaMHd,  HMMEIOUIMMU HENOCPEACTBEHHOE OXJIaXKICHHE
IPOBOJHUKOB OOMOTOK CTaTOPOB, JUISl MPEIOTBpAILEHHs TOBPEXKAECHUI reHepaTOpoB NpU OTKa3ax
Boikitouareneit 110 - 500 kB cnenyer npenycmatpuBate YPOB He3aBuCHMO OT IPOYUX yCIOBUH.

IIpn oTka3e OIHOrO M3 BBIKIIOYATENEH MOBPEKIEHHOIO 3JI€MEHTa (JMHMS, TpaHchopMmaTop,
IIMHBI) 2sekTpoycTaHoBKM YPOB gnomkHO — AeiicTBOBaTh Ha OTKIIIOUYEHHE BBIKIIIOUATENEH,
CMEKHBIX C OTKA3aBILHUM.

Ecnu 3ammuThl mpHcoenMHEHBI K BBIHOCHBIM TpaHchopmaTopam Toka, To YPOB nomxHO
nercTBoBaTh U TIpH K3 B 30HE MEXAy ATUMHU TpaHCHOpPMATOpaMHU TOKA M BBIKITIOYATEIICM.

Jonyckaercss mnpumeHeHue ynpolieHHbIx YPOB, neiictByromux npu K3 ¢ oTkazamu
BBIKJIFOUATEJIEH HE Ha BCeX dJIeMeHTax (Hampumep, Toiabko npu K3 Ha JIMHUAX); NpH HANpsKEHUU
35 - 220 kB, kpome TOroO, NOMyCKaeTcs MPUMEHEHHE YCTPOWMCTB, ACWCTBYIOIIMX JHUIIb HA
OTKJIIOUEHHUE MIMHOCOEANHUTEIBHOTO (CEKIIMOHHOI0) BBIKJIFOUATENS.

[Tpu HemocraTouHOM 3(PPEeKTUBHOCTH NaNbHEro pPE3epBUPOBAHMS CIEAyeT paccMaTpUBaTh
HEOOXOUMOCTh TIOBBIIICHHUS HAJAEKHOCTU OJIMYKHETO pe3epBUpOBaHUs B fJononHeHne k YPOB.

3.2.19. Ilpu BBINOJHEHUM PE3EPBHOM 3alUTHl B BUAE OTIEIBHOIO KOMIUJIEKTa €€ CleqyeT
OCYILECTBIIATh, KaK MPaBUIIO, TaK, YTOOBI OblIa oOecreueHa BOZMOKHOCTh pa3elIbHON MPOBEPKU
WM PEMOHTAa OCHOBHOHM WJIM PE3€pPBHOM 3amMThl mpu paboTaromeM »dieMeHte. [lpu 3ToM
OCHOBHAS U pe3epBHAsl 3aLUTHI JOJKHBI MUTATHCS, KAK MPABHIIO, OT PAa3HbIX BTOPUYHBIX OOMOTOK
TpaHc(hopMaTOpPOB TOKA.

[IuTaHue OCHOBHBIX M PE3EPBHBIX 3alUT JIMHUN 3JekTpornepenaun 220 kB u Belle JOIKHO
OCYILECTBIIATHCS, KaK IPAaBUJIO, OT pasHbIX AaBTOMATHYECKMX BBIKJIIOUYATENCH ONEepaTUBHOIO
HOCTOSIHHOT'O TOKA.

3.2.20. OueHKa 4yBCTBUTEIBHOCTH OCHOBHBIX THUIIOB PEJICHHBIX 3alIUT JOJKHA IPOU3BOIUTHCS
npu nomMouy Ko3(@uuueHTa 4yBCTBUTEIBHOCTH, ONIPEIEIIEMOr0:

JUISL 3allUT, pearupyrolyx Ha BEJIWYUHBI, BO3PACTAIOLUIME B YCJIOBUAX MOBPEXKICHUH, - Kak
OTHOILICHUE PACUETHBIX 3HAYEHUH STUX BEIMYMH (HAmpuMep, TOKa WM HAIpsDKEHHUs) MpU
metauindeckoM K3 B mpezenax 3amuinaeMoii 30HbI K TapameTpaM cpadaThIBaHHS 3aIUT;



JUIS 3aIlWAT, PEarupyloNIuX Ha BEJIUYHMHBI, YMEHBIIAIOIINAECA B YCIOBUAX IOBPEXKICHUH, - KaK
OTHOILICHHE TapaMeTpoOB cpabaThIBaHUS K PACUCTHBIM 3HAUYEHUSM ITHX BEJIWYMH (Hampumep,
HaNpsDKEHUS WM CONPOTUBIIECHNUS) pH MeTainueckoM K3 B mpeienax 3amuimaemMoin 30Hbl.

PacueTHble 3HaueHUs BEIUYUH JOJDKHBl  yCTaHABIUBATBhCS, MCXOMA u3 Haubomee
HEOJMAarONpUATHBIX  BHUJOB MOBPEXKICHHS, HO i1 pealbHO BO3MOXKHOIO pEXHMMa paboThI
INEKTPUYECKON CUCTEMBI.
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3.2.21. Ilpu olileHKe YyBCTBUTEIHHOCTH OCHOBHBIX 3alIUT HEOOXOIMMO MCXOAMUTH U3 TOTO, HYTO
JOJIKHBI 00€CIIeunBaThCs CIEIyIONINe HauMEeHbIIHe KO3 (OUIUEHTHI UX YyBCTBUTEIILHOCTH:

1. MakcumanbHble TOKOBBIE 3alIUTHl C MYCKOM M 0€3 MycKa HampsDKEHUs, HAIpaBlIEHHBIE U
HEHaNpaBJieHHbIE, a TAaKXXE€ TOKOBBIE OJHOCTYIEHYATble HANpaBJICHHbIE W HEHaNpaBJICHHbIC
3aIUThl, BKIIOUEHHBIE Ha COCTABISIONINE OOPATHON WIIM HYJIEBOU MOCIIEI0BATEIbHOCTEH:

JUIsL OPraHOB TOKA U HANpPsKEHUS - 0KoJio 1,5;

JUTIsL OpTaHOB HAMPABIIEHUS MOIIHOCTH OOpaTHOW M HYJIEBOH MOCIEN0BATENLHOCTH - 0KOJIO 2,0
MO0 MOIIHOCTH ¥ OKOJIO 1,5 M0 TOKY ¥ HANPS>KEHUIO;

JUIsl OpraHa HallpaBJICHUS MOIIHOCTH, BKJIIOUEHHOTO Ha TMOJIHBIE TOK U HaIpsDKEHUE, He
HOPMUPYETCS 110 MOIIHOCTH U OKOJIO 1,5 1O TOKY.

Jnst MakCMMabHBIX TOKOBBIX 3allUT TpaHcOpMaTOpoB ¢ HU3MUM Hampspkenuem 0,23 - 0,4
kB HauMmeHbIMi KO3 PUIUEHT YyBCTBUTEIBLHOCTH MOXKET OBITH OKOJIO 1,5.

2. CryneHyaTbie 3alIUThl TOKa WM TOKA U HAMPSDKCHMSI, HATIPABJICHHBIC U HEHAIPABJICHHBIC,
BKIIIOUEHHbBIC Ha TIOJHBIC TOKA U HaOpsOKEHUS WIM Ha COCTaBISIONIUE HYJIEBOM
MOCJIEI0BATEIbHOCTH!

JUTSL OPTAaHOB TOKa M HANPSDKEHUS CTYNEHH 3alllUThl, MpeaHa3HAueHHOH /g aeiictBus npu K3 B
KOHIIE 3allMIAaeMOro ydacTka, 0e3 ydeTra pe3epBHOro AeicTBusl - okojo 1,5, a mpu Hamuuuu
HAJIe)KHO JICUCTBYIOIIEH CEJIEKTUBHOW PE3E€pBHOM CTyNeHHW - OKoyio 1,3; mpu HaJIMYMM Ha
MIPOTUBOIOJIOKHOM KOHIIE JTUHUHM OTICIBHON 3allUThl IIMH COOTBETCTBYIONIUE KOA(PDUIIUEHTHI
YyBCTBUTEIBHOCTH  (okoso 1,5 wm  okxomo 1,3) nmnsd  CTyNmeHH 3alIuThl HYJIEBOM
MOCIIE0BATEIHLHOCTH JIOMYCKAeTCsl 00eCIeunBaTh B pEXKIUME KACKaJHOTO OTKIIIOUCHUS;

JUIS OPTaHOB HAIPaBJICHUS MOIIHOCTH HYJIEBOM M OOpaTHOM MOCIEI0BATEIHHOCTH - OKOJIO 2,0
MO0 MOIIIHOCTH U OKOJIO 1,5 M0 TOKY M HalpsHKEHHUIO;

JUIslL OpraHa HaIlpaBJIEHHS MOIIHOCTH, BKJIIOUYEHHOTO Ha IOJIHBIE TOK U HaIpsDKEHUE, He
HOPMHUPYETCS TI0 MOIIIHOCTH U OKOJIO 1,5 1O TOKYy.

3. JIucTaHIIMOHHEIC 3aIIUTHI OT MHOTO(a3HBIX K3:

JUIsE TIyCKOBOTO OpraHa JI0O0ro THUMa W AUCTAHIIMOHHOTO OpraHa TPeTheH CTYNEeHH - OKOJO
1,5;

JUI. TUCTAHIIMOHHOTO OpraHa BTOPOW CTYIEHM, MpeIHa3HadyeHHoro mis nenctBus npu K3 B
KOHIIE 3aIl[UIIaeMOro y4acTka, 0e3 yuera pe3epBHOrO NEWUCTBUS - OKOJO 1,5, a mpu Hamuduu
TPEThEN CTYNEHMW 3alluThl — OKOJIO 1,25; s yKa3aHHOrO OpraHa YyBCTBUTEIBHOCTH IO TOKY
JoJKHA OBITH OKOJIO 1,3 (MO OTHOLIEHUIO K TOKY TOYHOH pabOThl) IPU MOBPEXKICHUU B TOU Ke
TOUKE.

4. Tlpomoneubie auddepeHInanbHble 3alUThl T€HEepPaTopoB, TpaHCHOPMATOPOB, JTUHUA U
JIPyTUX DJIEMEHTOB, a TakXke moyHas anddepeHnnanbHas 3amTa Myl - 0KoJio 2,0; 1715 TOKOBOTO
MyCKOBOT'O OpraHa HemoJHON nuddepeHInansHOi AUCTAHIMOHHON 3aIUTHl [IUH F'€HEPATOPHOTO
HANpsDKEHUS. 4yBCTBUTEIBHOCTh JOJDKHA OBITH OKosio 2,0, a Juisl mepBOM CTYNEHU HEMOJIHOU
muddepeHIaTbHON TOKOBOM 3aIlIMThI IIMH T'€HEPATOPHOTO HANPSKEHUs, BHIIOJIHEHHON B BUE
OTCeuKH, - okoJ1o 1,5 (mpu K3 Ha mmHax).

Jst muddepeHnrabHON  3alUThl TEHEPATOPOB U TPAHC(HOPMATOPOB UYBCTBUTEIHLHOCTH
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caemyet npoBepsaTh pu K3 Ha BeiBogax. [Ipu 3TOM BHE 3aBUCHMOCTH OT 3HaUYCHHUH KOdUIIHEHTA
YyBCTBUTENBHOCTH Ui THUAPOTEHEPATOpPOB U TypOOreHepaTopoB C HENOCPEACTBEHHBIM



OXJIAXKJCHHUEM TPOBOJHUKOB OOMOTOK TOK CpaOaThIBaHMs 3alUTHI CIEAyeT IPUHUMATh MEHee
HOMUHAJIBHOTO TOKa reHepatopa (cM. 3.2.36). [Ing aBTOTpaHC(hOpPMATOPOB M  MOBBIMAIOLINX
TpanchopmaTopoB MOIIHOCTEIO 63 MB-A u 0Goisiee Tok cpabaThiBaHusl 0€3 ydeTa TOPMOKECHHS
pPEKOMEHIyeTCsl MPUHUMATh MEHEee HOMMHAIbHOTO (A1 aBTOTpaHCHOpPMATOPOB - MEHEe TOKa,
COOTBETCTBYIOIIETO THIOBOM MOIIHOCTH). il OCTanbHBIX TpaHC(HOPMATOPOB MOIIHOCTBIO 25
MB-A u Gonee Tok cpabaTbiBaHUS 0€3 yueTa TOPMOKECHHSI PEKOMEHIYyeTcsl MPUHUMATh He Oosee
1,5 HoMUHAIBHOTO TOKA TpaHchopmaTopa.

Jlomyckaercsi cCHIKeHHne KO3 GUIIMeHTa YyBCTBUTENbHOCTU U AU(dEepeHIINaTbHOW 3alUuThI
TpaHcopmaropa uiau OJOKa reHeparop - TpaHcdopmaTop A0 3HaueHus oxoimo 1,5 B
CICAYIOMMX clydasix (B KOTOphIX obecreueHne Kod(hUIMeHTa 4YyBCTBUTEIBHOCTH OKoJio 2,0
CBSI3aHO CO 3HAYMTEJIBHBIM YCIOKHEHHEM 3aIUThI WIIM TEXHUUYECKHU HEBO3MOKHO):

npu K3 Ha BbIBOJAaX HU3LIETO HANPSDKEHUS MOHIKAIOMIUX TPaHC(HOPMATOPOB MOIIHOCTHIO
MmeHee 80 MB-A (onpeznensercs ¢ ydeToM peryaupoBaHUs HANPSIKEHUS);

B peXHME BKJIIOUEHHUS TpaHchopMaTopa MOJ HAINpsDKEHHE, a TaKKe ISl KpaTKOBPEMEHHBIX
PEKHUMOB €ro padoThl (HapUMep, MPH OTKIIOYCHUH OJHON M3 MUTAIOIIUX CTOPOH).

Jns  pexuMa TOJaud HamnpsDKEHUS Ha TOBPEXKICHHBIC IIMHBI BKIIOYEHHEM OJHOTO U3
NUTAIONIMX  JJEMEHTOB [OMYCKAeTCs CHIKEHHE KO3(PQPUIMEHTa UyBCTBUTEIBHOCTH IS
Qg QepeHraIbHON 3alUThl IIUH 10 3HA4eHUs OKoJio 1,5.

Vkazannbii ko3 durment 1,5 OTHOCUTCA TaKXke K mudepeHmanTbHON  3aIIuTe
Tpancpopmaropa npu K3 3a peakTopoM, YCTAHOBJIEHHBIM Ha CTOPOHE HU3LIETO HANPSIKCHUS
TpanchopMaTopa H BXOASIMHMM B 30HY ero muddepeHnmanbHod 3amuThl. [lpuw  Hamudum
JPYTUX 3aIUT, OXBATHIBAIOIINX PEAKTOP M YAOBJIECTBOPSIOUIMX TPEeOOBAHUSIM UyBCTBUTEIBHOCTU
npu K3 3a peakTopoM, 4yBCTBHTEIBHOCTH MU depeHInaIbHON 3auThl TpaHnchopmaropa npu K3
B DTON TOYKE JOMyCKaeTCsl He 00eCcIeuynBaTh.

5. Tlonepeunsie nupdepeHnaIbHbIe HAPABICHHBIE 3aIUTHI MapalICIbHBIX JIMHUMA:

JUTSL pelie TOKa U pelie HaMpsHKEHUS MyCKOBOTO OpraHa KOMILUIEKTOB 3aIIUThl OT MEXTy(a3HbIX
K3 u 3ampikanuii Ha 3emito - okojio 2,0 Mpu BKIIOYEHHBIX BBIKIIOYATENSAX ¢ 00EUX CTOPOH
MOBPEXACHHON NIHMHUM (B  TOYKE OJMHAKOBOM  YYyBCTBUTENBHOCTH) M  oOkono 1,5 mpum
OTKJIIOYEHHOM BBIKJIIOYATENIE C IPOTUBOIOIOKHON CTOPOHBI MOBPEKICHHON JINHUH;

JUIsL OpraHa HalpaBjIeHHUsT MOIIHOCTH HYJIEBOM MOCJIEI0BATEIILHOCTH - 0KO0JIO 4,0 10 MOIIHOCTH
¥ 0KkoJo 2,0 O TOKY M HANpsDKCHUIO NMPH BKJIIOUYEHHBIX BBIKIIOYATENIX C OOEMX CTOPOH U
okojgo 2,0 MO MOIIHOCTH M OKOJO 1,5 1m0 TOKYy M HampsHKEHHUIO MPU OTKIHOYEHHOM
BBIKJIFOYATEJIe ¢ IPOTUBOIOIOKHON CTOPOHBI,

JUIE OpraHa HamNpaBJCHHUS MOIIMHOCTH, BKJIIOUYEHHOTO HAa TIOJHBIE TOK W HampsOKEHHE, MO
MOIIIHOCTH HE HOPMHUPYETCS, a MO TOKY - OKoio 2,0 MpH BKIIOUEHHBIX BBIKIIOYATENAX C 00enX
CTOPOH | OKOJIO 1,5 TpH OTKIIIOYEHHOM BBIKJIIOYATEIE C TPOTHBOIOIOXKHON CTOPOHEI.
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6. HarmpaBneHHbIE 3aITUTHI ¢ BEICOKOYACTOTHON OJIOKMPOBKOM:

JUIsE OpraHa HamnpaBlIEeHUS MOIIHOCTH OOpaTHOW WM HYJIEBOM MOCJIeI0BATELHOCTH,
KOHTPOJIUPYIOIIETO II€Th OTKIIOYEeHHs, - okojo 3,0 1o MomfHoCcTH, OkoJio 2,0 MO TOKy H
HANPSDKEHUIO;

JUISl TYCKOBBIX OPTraHOB, KOHTPOJIMPYIOIIMX IEMb OTKIIOYEHHUs, - Okojo 2,0 1Mo TOKy H
HANPSDKEHUI0, OKOJIO 1,5 0 COMPOTHBIICHUIO.

7. AuddepennmanbHo-(ha3HbIe BBICOKOYACTOTHBIC 3AIHUTHI:

JUISL TIyCKOBBIX OpPraHOB, KOHTPOJUPYIOIIMX LENb OTKIOYEeHHs, - okoso 2,0 mo TOKy u
HaIpPSKEHUI0, OKOJIO 1,5 MO CONPOTHUBIICHHUIO.

8. TokoBble OTceuku 0e3 BBIAEP’KKH BPEMEHHU, YCTaHABIMBAaEMbIE Ha T€HEPATOPAX MOIIHOCTHIO
1o 1 MBT u Tpancdopmaropax, npu K3 B MecTe yCTaHOBKHM 3aIIUTHI - 0KOJIO 2,0.

9. 3ammThl OT 3aMbIKAHUW Ha 3€MJII0 Ha KaOENbHBIX JIMHUAX B CETSIX C H30JMPOBaAHHOU
HEeNTpasnblo (ICHCTBYIOIME HA CUTHANI WM HAa OTKIIOYEHHE): s 3allUT, pearupyrommx Ha
TOKM OCHOBHOM 4YacTOTHI, - OKOJIO 1,25; nnsg 3alluT, pearupyronux Ha TOKH MOBBIIMICHHBIX
9acToT, - OKoJIo 1,5.



10. 3ammTel OT 3aMblkaHui Ha 3emuto Ha BJI B ceTsix ¢ HM30JMPOBAHHON  HEWUTpPAJbIO,
JEUCTBYIOIIME HA CUTHAJ WJIM HAa OTKIIOUEHHE, - OKoJIo 1,5.

3.2.22. Tlpu onpeneneHun K03¢GHUIMEHTOB YyBCTBUTEILHOCTH, YKa3aHHbIX B 3.2.21, . 1, 2, 5
U 7, HeOOXOMMO yUUTHIBATh CIEAYIOIIee:

1. YyBCTBUTEIBHOCTh IO  MOIIMHOCTH HWHAYKIMOHHOTO peJie  HampaBiICHUS MOIIHOCTH
MPOBEPSETCS TOIBKO MPH BKIIOYEHUHM €r0 HA COCTABJISIONIME TOKOB M HAMpsHKEHUH OOpaTHON U
HYJIEBOM ITOCJIEA0BATEIBHOCTEN.

2. YyBCTBUTEIBHOCTh pEJi€ HAMpPaBICHUS MOIIHOCTH, BBITIOJHEHHOTO MO CXEME CpPaBHEHUS
(aOcomOTHBIX 3HaUCHUH WK (a3), MPOBEPSETCS: MPU BKIIOUEHUU HA TIOJHBIC TOK U HAIPSHKCHUE -
M0 TOKY;, NMPU BKJIIOYCHUH HA COCTABIAIONINE TOKOB M HAMPSIKCHWA OOpAaTHOW W HYJICBOU
MOCJIEIOBATEIBLHOCTEH - 110 TOKY U HaIPSKEHUIO.

3.2.23. Jlnsg reHepaTopoB, pabOTaIMMX Ha COOpHBIE HIMHBI, YYBCTBHTEIBHOCTH TOKOBOM
3alUTBl OT 3aMBIKAHUN Ha 3eMJIII0 B OOMOTKE  cTaTopa, ACWUCTBYIONICH Ha OTKIIOYCHHE,
OTIPENIETISIETCSI €€ TOKOM CpalaThIBaHUs, KOTOPBIA JTOJDKEH ObITh He Oosiee 5 A. Jlomyckaercs Kak
UCKJTIIOYCHHE yBEIMYEHHE TOKa cpadaThIBaHUs 10 5,5 A.

Jlis  renepatopoB, paboTaroIIUX B Omnoke ¢ TpanchopmaropoMm, KodIPPHUIHEHT
YYBCTBUTENBHOCTH 3allUTBl OT OAHO(MA3HBIX 3aMbIKAHWN Ha 3EMIII0, OXBaTHIBAIOUICH BCIO
OOMOTKY cTaropa, JOJDKeH ObIThb He MeHee 2,0; s 3al(UThl  HANpsDKEHUS — HYJIEBOU
MOCIIEI0BATEIbHOCTH, OXBAThIBAIOIICH HE BCIO OOMOTKY CTaTopa, HampshkKeHHe cpadaTbiBaHUs
JIOJDKHO OBITH He Oosiee 15 B.

3.2.24. YyBCTBUTEIBHOCTH 3alIUT HA IEPEMEHHOM ONEPATUBHOM TOKE, BBITIOIHSAEMBIX 0 CXEME
c JEITYHTUPOBAHUEM  DJIEKTPOMArHUTOB OTKJIIOYEHUS, CJIEAyeT TPOBEPATh C YYETOM
JIEHCTBUTEIILHON TOKOBOM IMOTPEITHOCTH TPaHC(HOPMATOPOB TOKa TIOCIE NEUTyHTHpoBaHus. I[lpu
9TOM  MUHUMaJIbHOE 3HaueHHe  Kod(h(UIMEeHTa  YYBCTBHUTEIBHOCTH  DIEKTPOMArHUTOB
OTKJIFOUCHUS, OMpeAeNieMOe I YCIOBHS WX HAJCKHOTO  CpabaThIBaHUS, IOJDKHO OBITh
npuban3uTenbHo Ha 20% Oonbllle MPUHUMAEMOTO Ui COOTBETCTBYIOIMIMX 3amuT (cM. 3.2.21).
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3.2.25. Haumenbmne ko3(pUUIUEHTH YyBCTBUTEIBHOCTH A pe3epBHBIX 3amuT npu K3 B
KOHIIE CMEXHOI0O 3JIeMEHTa WM Hauboyiee yNaJeHHOIO W3 HECKOJBbKUX IOCIIEI0BaTEIbHBIX
9JIEMEHTOB, BXOSIINUX B 30HY pe3epBUPOBAHUS, JOHKHBI OBITH (CM. Takxke 3.2.17):

JUIS. OPTaHOB TOKA, HANPSIKEHHUSI, CONPOTUBIICHHUS - 1,2;

JUIsl OPTaHOB HAIIPaBJIEHUS MOIIHOCTH OOpAaTHOW W HYJIEBOM IoOciemoBarenbHocTel - 1,4 1o
MOIIHOCTH U 1,2 10 TOKY U HaNpsKEHUIO;

JUIs OpraHa HaIlpaBJICHHUS MOIIHOCTH, BKJIIOUEHHOTO Ha TOJIHBIE TOK U HaIpsDKEHUE, He
HOPMUPYETCS 110 MOIHOCTH U 1,2 110 TOKY.

[Ipn olieHKE YyBCTBUTEIBHOCTH CTYINEHEH pE3epBHBIX 3alllUT, OCYIIECTBISAIOLIUX OJKHEE
pesepBupoBanue  (cM. 3.2.15), cmemyer UCXOOUTh U3 KOI(PQPUIMEHTOB UyBCTBUTEIBHOCTH,
IpUBENEHHBIX B 3.2.21 1711 COOTBETCTBYIOLIMX 3aIUT.

3.2.26. lna TOKOBBIX OTceuek 0e3 BBIIECPKKH BpPEMEHH, YCTAHABIMBAEMBIX HAa JHUHUSIX U
BBITTOJIHSIONINX (YHKIUU JIOTIOJHUTENBHBIX 3aIINUT, KOA()(UIIMEHT YyBCTBUTEIBHOCTH TOJIKECH
ObITh OKOJIO 1,2 mpu K3 B MecTe yCTaHOBKM 3alIuThl B HanOoJiee OJAromnpUsTHOM IO YCIIOBHUIO
YYBCTBUTEIBHOCTH PEKUME.

3.2.27. Ecnu neicTBYE 3alMThl MOCIEIYIOMIETO 3JIEMEHTa BO3MOKHO M3-3a OTKa3a BCJIECACTBUE
HEJ0CTaTOYHOW YYBCTBUTEJIBHOCTH 3aILUTHI MPEABIAYIIETO JIEMEHTA, TO YyBCTBUTEIBHOCTU ITHX
3aIAT HEOOXOAMMO COTJIACOBBIBATH MEKIY COOOM.

JlommyckaeTcsi He COTNIacOBBIBATh MEXy COOOM CTYNMEHW OSTUX 3allUT, MpeAHa3HAUYCHHBIC IS
JAIBHETO  PE3EPBUPOBAHUS, €CIM  HEOTKIIOYEHHE K3 Bcnencteue HEJ0CTaTOYHOU
YYBCTBUTEIBHOCTU  3aIUTHI MOCTEAYIONIEr0 JJIEMEHTa (HampuMmep,  3aluThl 0OpaTHOU
MIOCJIEIOBATEIFHOCTH T€HEPAaTOPOB, aBTOTPAHC(POPMATOPOB) MOXKET TMPHUBECTH K TSIKEIBIM
MOCITIEACTBHSIM.

3.2.28. B ceTsiX ¢ TIyX03a3eMJICHHOW HEHUTpPabiO JOJDKEH OBITh BBIOpaH HCXOAS U3 YCIOBUH
peneiHON  3alUThl TaKOHW PEXHUM 3a3eMIJICHHS HEUTpasjell CHIIOBBIX TpaHCchopmaTopoB (T.e.



pasMenieHe TpaHCPOpMATOPOB C 3a3€MJIEHHOM HEHTpasbio), NMPU KOTOPOM 3HAYEHHSI TOKOB H
HaNpsHKCHUH TPU 3aMBIKaHUSAX HA 3€MJTI0 00ECTIeUUBAIOT JICHCTBHUE PETICHHOM 3alIUThl 3JIEMEHTOB
CEeTH NIPHU BCEX BO3MOXHBIX PEXHMMaxX HKCIUTyaTal[uy JJIEKTPUUECKOU CHCTEMBI.

Jns moBbIIIAIOIIKX TpaHCcHOpPMATOpPOB U TpaHCHOPMATOPOB C JBYX- U TPEXCTOPOHHUM
nuTtaHueM (WIM  CYHIECTBEHHOM  HAAMHUTKOM  OT CHHXPOHHBIX JJIEKTPOJBHUTaTeiey  Win
CUHXPOHHBIX KOMIIEHCATOPOB), UMEIOIINX HETOJHYIO H30JISLHI0 OOMOTKH CO CTOPOHBI BHIBOJIA
HEUTpaiM, KaK TMPaBUJIO, JOKHO OBITh MCKIIOYEHO BO3HUKHOBEHUE HEIOMYyCTUMOTO IS HHUX
peXrMa paboThl C M30JMPOBAHHOW HEUTpasbio HA BBIACIUBIINECS IIMHBI WM ydacTok ceTu 110
- 220 kB ¢ 3aMbIkaHueM Ha 3eMJIt0 oHOU (as3el (cm. 3.2.63).

3.2.29. TpanchopmaTopsl TOKa, NpeTHA3HAYCHHBIC JIJIS MUTaHUS TOKOBBIX IIEMEH YCTPOMCTB
peneitnoit 3amuTel 0T K3, HOIDKHBI yAOBICTBOPATH CISAYIOMIUM TPEOOBAHUSIM:

1. B mensx mnpenoTBpalleHus HW3JIUIIHUX cpaldaThiBaHWW 3amuThl mpu K3 BHe 3ammimmaeMon
30HBI TOTPENIHOCTH (TIOJTHAS WU TOKOBas) TpaHCPOpPMATOPOB TOKA, KaK MPABHIIO, HE JOJDKHA
npeBbimath 10%. boiiee BbICOKHME MOTPEMIHOCTH JOMYCKAIOTCS TMPU HMCIOJIB30BAaHUU  3aIIUT
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(manpumep,udpepeHnranbHas 3alMTa MIHH ¢ TOPMOXKEHHEM ), TIPaBUIILHOE JCHCTBHE KOTOPBIX
OpU TOBBIIMICHHBIX MOTPEHIHOCTAX O0ECIEeYUBACTCS C MOMOINBIO CHEIMAIBHBIX MEPOIPUSTHA.
YkazanHble TpeOOBaHUSI TOJDKHBI COOJTIOIATHCS

JUIA CTyHeHYaTbiX 3amuT - npu K3 B KOHIE 30HBI ACWCTBUS  CTYNEHM 3allUTHI, a IS
HAIpaBJICHHBIX CTYIIEHYAThIX 3aIlUT - TAKXKE U pu BHemHeM K3;

JUTSL OCTAJIbHBIX 3alIUT - ipu BHeHeM K3.

Jns nmuddepeHInanbHBIX TOKOBBIX 3alIMT (IIMH, TpPaHC(OPMATOPOB, TEHEPATOPOB M T. TII.)
JOJKHA OBITh y4YTEHAa MOJHAs MOTPEUIHOCTh, MJISi OCTAJbHBIX 3aIIUT - TOKOBas MOTPEIIHOCTb, a
IpY BKJIFOYEHUH TIOCIICAHUX HAa CyMMY TOKOB JBYX WM Ooiiee TpaHC(HOPMATOPOB TOKA U PEKHUME
BHeIIHUX K3 - moyiHast MOrpenHoCTb.

[Ipu pacuerax JOMyCTUMBIX HAarpy30K Ha TpaHC(OpPMATOpPHl TOKa JOMYCKAETCSl B KauecTBe
UCXOAHON MPUHUMATh TOJHYIO MOTPEIIHOCTb.

2. ToxoBasg MOrpeImHOCTh TPAHC(HOPMATOPOB TOKA B IIEJSAX MPEAOTBPAIICHUS OTKA30B 3aIIUTHI
npu K3 B Hayase 3amuiiaemMoit 30Hbl HE JOJIKHA MPEBBINIATH:

MO0 YCIOBUSM TIOBBIIICHHONW BHOpAllMM KOHTAKTOB peJie HAIMpPaBJICHUS MOILIHOCTU WU pelie
TOKa - 3HaYEHWM, JOMyCTUMBIX ISl BHIOPAHHOTO THUIIA PEJIE;

M0 YCJIOBUSIM TpeNeiIbHO JOMYyCTUMOM Ml pelie HaIlpaBJICHHUS MOIIHOCTH M HAaIMpPaBIIEHHBIX
peJe COnpOTHBIICHNH YTII0BO# morpentHocty - 50 %.

3. HampshkeHne Ha BBIBOJAAX BTOPHUYHON 0OMOTKH TpaHchopmaropoB Toka mpu K3 B
3alllMIIaeMOM 30HE HE JOJDKHO MPEBBIIIATh 3HAYEHUS, JOIyCTUMOTro Juis ycTpoiicTBa P3A.

3.2.30. TokoBBIE HEMH 3JIEKTPOU3MEPUTEIBHBIX MPUOOPOB (COBMECTHO CO CUETYMKAMH) U
pelieiiHON  3aIlUTBl JOJDKHBI — OBITh NPUCOCTUHEHBI, Kak IMpaBWIIO, K pa3HbIM OOMOTKam
TpaHc(hOpMaTOPOB TOKA.

JlomyckaeTcss X NMPUCOEAMHEHHE K OAHOM OOMOTKE TpaHC()OpMATOpPOB TOKA MPU YCIOBHH
BhIMTOJTHEHHsT TpeboBanuii 1.5.18 n 3.2.29. Ilpm sToM B 1enu 3amIUT, KOTOPBIE M0 MPHHIUILY
JNEUCTBUS MOTYT pa0oTaTh HENPaBHJIBHO TMPH HApYIIEHUH TOKOBBIX IIETEH, BKIIOYCHHE
AIIEKTPOU3MEPUTENBHBIX MIPUOOPOB IOITYCKAETCS TOIBKO Yepe3 MPOMEKYTOUHBIE TpaHCc(hOpMaTopsI
TOKa ¥ TpPHU YCJOBHH, YTO TpaHCPOpMATOPhl TOKA yAOBIETBOPSIOT TpeOoBaHusiM 3.2.29 mpu
Pa30MKHYTOH BTOPUYHOM IIEMH MPOMEXKYTOUHBIX TPAHC(HOPMATOPOB TOKA.

3.2.31. 3amury ¢ NpUMEHEHUEM peJie MPSAMOro AEHCTBUS, KaK MEPBUYHBIX, TAK U BTOPUYHBIX, U
3alllUThl HA IEPEMEHHOM OIIEPATUBHOM TOKE PEKOMEHIYETCSl IPUMEHATh, €CIIA 3TO BO3MOXKHO U
BEJIET K YIPOIICHUIO U yIEUIEBICHUIO 3JIEKTPOYCTaHOBKH.

3.2.32. B kauecTBE€ HMCTOYHMKA MEPEMEHHOI0 ONEPAaTUBHOIO TOKa I 3amuT oT K3, kak
MIPaBUJIO, CJEAYEeT MCIONb30BaTh TpaHCPOpPMATOPHI TOKA 3aIIMIaeMoro sneMenrta. Jlomyckaercs
TaKk)Ke KCIONb30BaHUE TPaHC(HOPMATOPOB HAMPSHKEHUS WU TpaHCHOPMATOPOB COOCTBEHHBIX
HYXI.



B 3aBHCHMMOCTHM OT KOHKPETHBIX YCJIOBHI [OJKHA OBITH MPUMEHEHA OJIHA U3 CJEIYIOIINX
CXEM: C JEIIYHTUPOBAHUEM 3JIEKTPOMATHUTOB OTKIIIOUEHUS BBIKIIOUYATENIEH, C UCIOJb30BaHUEM
0JIOKOB MUTAHUS, C UCTIOIB30BAHUEM 3apPSIHBIX YCTPOUCTB C KOHIEHCATOPAMHU.

3.2.33. YcTpoiicTBa peneiHOH 3alUThI, BBIBOAUMBIC U3 PA0OTHI MO YCIOBUSAM PEXHMa CETH,
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CCIICKTUBHOCTH ﬂeﬁCTBHH Wi 10 JApPpyruM IHIpuYruHaM, JOJIKHBI HUMCTBh CIICLHHAJIBHBIC
HpI/ICHOCO6J'I€HI/I$I JJIs1 BBIBOJA UX M3 pa6OTI)I OINICPAaTUBHLBIM IIEPCOHAIOM.

I[J'ISI obecnieueHus OKCIUTYaTalUOHHBIX TIPOBEPOK U HUCIIBITAHUN B cXeMax 3alllUuT CJICAYCT
npeaycmarpuBarb, rjc 3To H€O6XOI[I/IMO, HCIBITATENILHEIC OJIOKH UJIN HU3MCPHUTCIILHBIC 3aKUMBI.

SAIUTA TYPBOI'EHEPATOPOB, PABOTAIOIIX
HEINOCPEJACTBEHHO HA CBOPHBIE HIMHBI TEHEPATOPHOI'O
HATIPSI)KEHUSA Y

3.2.34. Jlnsa typOorenepaTopoB Bbilie 1 kB wmomuocThi0 Oomee 1 MBT, pabotarommx
HEMOCPEACTBEHHO  Ha COOpHBIE  IIUHBI TEHEPATOPHOTO  HANPSDKEHUs,  JOJDKHBI  OBITh
MPEIYCMOTPEHBI  YCTPOMCTBA PEIIEMHON 3aIIMTBHI OT CICAYIOINIMX BHJIOB IOBPEKICHHN U
HapyLIeHU HOPMAaJbHOTO pexuMa paboThI:

1) MHOTO(3HBIX 3aMBIKAaHUI B OOMOTKE CTaTOpa T'eHepaTopa M Ha €ro BBIBOJAX;

2) ogHO(da3HBIX 3aMbIKAHUN Ha 36MJIF0 B 0OMOTKE CTaTOPa;

3) nBOMHBIX 3aMBIKAHMH Ha 3eMJI0, OJHO U3 KOTOPBIX BO3HHKIO B OOMOTKE CTaropa, a
BTOPOE - BO BHEILIHEW CETH;

4) 3aMbIKaHUW MeEXIy BUTKaMU OJHOU (ha3pl B 0OMOTKe cTaropa (Mpy HATMYUU BBIBEICHHBIX
napajuieIbHBIX BETBEH OOMOTKH);

5) BuemHux K3;

6) meperpy3kd TOKaMH OOpaTHOM TOCIEIOBATENBHOCTH (U1 TeHEPaTOpOB MOIIHOCTHIO Oolee
30 MBr);

7) CUMMETPUYHOM Meperpy3ku 0OMOTKHU CTaTopa;

8) meperpy3ku OOMOTKH pOTOpa TOKOM BO30YXKACHHS (ISl TEHEPATOPOB C HETIOCPEACTBEHHBIM
OXJIaX/IEHUEM MTPOBOIHUKOB OOMOTOK);

9) 3aMbIKaHUs HAa 3€MJIIO BO BTOPOI TOYKE IeTH BO30YKICHUS;

10) acHHXpPOHHOTO peXXUMa C IoTepei Bo30ykaeHus (B COOTBETCTBHH C 3.2.49).

3.2.35. lna typOorenepatopoB Bbime 1 kB momuocteto 1 MBT m  mMeHee, pabortarommx
HEMOCPEJACTBEHHO Ha COOpHBIE HIMHBI T€HEPATOPHOTO HAMPSHKEHUS, CIEAyeT MpeaycMaTpuBaTh
YCTPOMCTBA peICHOM 3alMThI B cooTBeTcTBHH € 3.2.34, . 1 - 3, 5, 7.

Jns typboreneparopoB no 1 kB momHuocTsio 1o 1 MBT, paboTaromux HEMOCPEACTBEHHO Ha
cOOpHBIE IIMHBI TEHEPATOPHOI'O HANIPSDKEHUS, 3alUTY PEKOMEH]IYETCsI BBIIIOJIHATH B COOTBETCTBUU
¢ 3.2.50.

3.2.36. JIng 3ammThl OT MHOrOoQasHbIX 3aMbIKaHH B OOMOTKE cCTaTropa TypOOreHepaTopoB
Beime 1 kB MomHOCTRIO ©Gonee 1 MBT, umeromux BBIBOABI OTIAEIBHBIX ()a3 CO CTOPOHBI
HEUTpany, AOKHA OBITh MPEeayCMOTpPEHa MpojoiibHas AuQdepeHiraIpHas TOKOBas —3alluTa
(uckmouenne cm. B 3.2.37). 3ammTa 10DKHA JACHCTBOBATH Ha OTKIIOUEHHE BCEX BBIKITIOYATEIICH
reHepaTopa, Ha TalleHue oS, a TAK)Ke Ha OCTAaHOB TyPOWHBI.

b TpeboBanusmu, mnpuBeneHHBIMH B 3.2.34-3.2.50, MOXXHO pYKOBOJCTBOBATBHCI W ISl APYTHX
TEHEPATOPOB.
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B 30Hy aeicTBUSA 3alUTBI KpOME T'€HEpAaTopa JOJDKHBI BXOAUTh COEIUHEHUs T'€HepaTropa co
COOpHBIMU IIMHAMM JIEKTPOCTAHLUHU (IO BBIKIIOYATENS).



[IpononbHas auddepeHunanbHas TOKOBas — 3alUTa  JOJDKHA OBITh BBIIOJHEHA C TOKOM
cpabarbiBanusa He Oonee 0,6 Iwow. st reneparopoB momHOCThIO 10 30 MBT ¢ KOCBEHHBIM
OXJIKJICHUEM JIOMYCKACTCS BBIMOIHATH 3aIIUTy ¢ TOKOM cpadarbiBanus 1,3 - 1,4 luowm.

KoHTponb HEMCHnpaBHOCTHM TOKOBBIX LE€NEH 3alIUTHl CIEAyeT MpeayCcMaTpHUBaTh IPU TOKE
cpabaTeIBaHUS 3aIIUTHI 00Jiee [rom.

[TpononbHas auddepeHnnanbHas TOKOBas 3allUTa JOJKHA ObITh OCYLIECTBJIEHA C OTCTPOMKON
OT TIEPEeXOJHBIX 3HAYEHWH TOKOB HeOajaHca (Hampumep, pejae ¢  HaChIAIOIUMUCS
TpaHcpopMaTopamu TOKa).

3amuty ciefyeT BBIOIHATH Tpex(das3Hoil TpexpeneitHoit. s reHeparopoB MOIIHOCTBIO 10 30
MBT 3amurty [I0myCKaeTcs BBINOJIHATH ABYX(a3HOW ABYXPEICHHOW MPH HAIWYUU 3aIUTHI OT
JIBOMHBIX 3aMbIKaHUH Ha 3€MIIIO.

3.2.37. Jlnsa 3ammThl OT MHOTO(a3HBIX 3aMbIKaHUH B OOMOTKE CTaTOpa I€HEPaTopoB BhImIE |
kB wMommHocteio g0 1 MBT, paboTaromux mapajuienbHO € JIPYTMMHU T'eHEepaTopaMu WU
AIIEKTPOIHEPTETUUECKON  CHCTEeMOH, NIOJDKHA OBITh  TPEAyCMOTpPEHAa TOKOBash  OTcedka 0e3
BBIJICPKKM BPEMEHH, YCTaHABIMBAaeMasi CO CTOPOHBI BBIBOJIOB TI'e€HEpaTopa K COOPHBIM IIHMHAM.
Ecin TokoBas OoTceuka HE YJOBJIETBOPAET TPEOOBAHUSAM UYBCTBUTEIBHOCTH, BMECTO HEE
JIOITyCKAeTCsl YCTaHABIMBATh MPOIOJIBHYIO JU(PPEepeHIINATbHYIO TOKOBYIO 3aIUTY .

[IpumeHeHre TOKOBOM OTCEYKH B3aMeH IU(PQPEPEeHINATBLHON 3alIUThl JOMYCKACTCS U UIS
TeHepaTopoB OOJbIIEH MOIIHOCTH, HE UMEIOIUX BBIBOIOB (pa3 CO CTOPOHBI HEUTPAIIH.

Jns onuHOYHO paboTaromux reHepatopoB Bbime 1 kB momHocThio 10 1 MBT B KauecTBe
3alIUThl OT MHOTO(a3HbIX 3aMbIKaHUH B OOMOTKE CTaTopa CIelyeT HCHOJIb30BaTh 3alIUTy OT
BHemHUX K3 (cm.3.2.44). 3amuTa qo/DKHA JEHCTBOBaTh Ha OTKIIIOUYEHHME BCEX BBIKIIIOUYATEICH
reHepaTopa U ralleHue ero moJs.

3.2.38. lna 3amuThl TeHepaTopoB Bbimie 1| kB 0T oaHOGMa3HBIX 3aMbIKaHUN Ha 3EMIIO B
00MOTKE CTaTropa IMpH ECTECTBEHHOM E€MKOCTHOM TOKE 3aMbIKaHHMS Ha 3eMiio 5 A  wu Oonee
(He3aBHCUMO OT HAJIMYMs WM OTCYTCTBUS KOMIIEHCAILlUM) TOJDKHA OBITh MpelyCMOTpeHa TOKOBast
3alllUTa, pearupyromnias Ha IMOJHBIA TOK 3aMbIKaHUS Ha 3€MJII0 WIM HAa €ro  COCTaBJISIOIIME
BBICHIMX TapMOHHUK. Ilpu HeoOXomumocTu A €e BKIIOUEHHs MOTYT OBbITh yCTaHOBJICHBI
TpaHchopMaToOpbl TOKa HYJEBOH MOCIEI0BATEIBHOCTH HEIIOCPEICTBEHHO Y BHIBOJOB T'€HEpaTOpa.
[IpuMeHeHne 3aIUATBl PEKOMEHIYETCS M IPH €MKOCTHOM TOKE 3aMBIKAHMs Ha 3€MIII0 MEeHee 5 A.
3ammrTa JoKHA OBITh OTCTPOEHA OT MEPEXOHBIX MPOIECCOB U ACWCTBOBAaTh, Kak B 3.2.36 wiu
3.2.37.

Korna 3amura oT 3aMbIKaHMM Ha 3€MJII0O HE YCTAHABIMBAETCS (TaK Kak IPU €MKOCTHOM TOKE
3aMBbIKaHHUS Ha 3€MJII0 MEHee 5 A OHa HEeUyBCTBUTEIbHA) MM HE JAEHCTByeT (Hampumep, pu
KOMIIEHCAI[MM €MKOCTHOTO TOKAa B CETH TI'€HEpPATOPHOTO HAIPSDKEHHs), B KadecTBE 3alllUThI
reHepaTtopa OT 3aMbIKaHMIl Ha 3€MJII0 MOXET HCIOJb30BaThCs YCTAHOBJIEHHOE HAa LIMHAX U
JENCTBYIOIEE HA CUTHAJI yCTPOMCTBO KOHTPOJIS U30JISILIMH.
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3.2.39. Ilpu ycraHOBKe Ha reHepaTopax TpaHcpopmaTopa TOKa HYJIEBOW MOCIEAOBATEIHHOCTH
JUTSL 3aIIUTBI  OT OJHO(A3HBIX 3aMBIKAaHUH HAa 3EMJIIO JIOJDKHA OBITH MPEIyCMOTPEHA TOKOBAS
3alqUTa OT JBOIMHBIX 3aMbIKAHUM Ha 3eMJIIO, IPUCOEINHsAEMas K STOMY TpaHC(hOpMaTopy TOKa.

JIJist TIOBBITIICHUST HAIC)KHOCTU JACUCTBUS TP OONBIINX 3HAYEHUSX TOKA CIEIyeT MPUMEHSThH
perne ¢ HaChHIIAIIUMCS TpaHCHOpPMATOPOM TOKa. DTa 3aliuTa JOJDKHA OBITh BBHITIOJHEHA Oe€3
BBIIEP’)KKM BPEMEHU U JIEHCTBOBATh KakK 3allluTa, yKa3aHHad B 3.2.36 wiu 3.2.37.

3.2.40. JIns 3amuThl OT 3aMBIKAHWK MEXAY BUTKaMH OJHOHM (a3sl B OOMOTKE cTaTtopa
reHepatopa C BBIBEJCHHBIMU napajyiebHBIMH  BETBSIMH  JOJDKHA —TMPEAyCMaTpHUBAThCS
OJTHOCHICTeMHAsl TonepevyHas auddepeHnanpaas TOKOBas 3amuTa 0e3 BBIIECPKKH BPEMCHH,
JEeHCTBYIOIIAs KaK 3alllnTa, yKazaHHas B 3.2.36.

3.2.41. Jlnsg 3amuThl TeHEpPaTOpoB MOIIHOCTHIO Oosiee 30 MBT o0OT TOKOB, 00YCIOBICHHBIX
BHEIIHUMH HECHMMETPUYHBIMU K3, a Trakke ot NEPETPY3KH TOKOM oOpaTHOI
MOCIIEA0BATEIHHOCTH ClelyeT TpeayCcMaTpuBaTh  TOKOBYIO 3aIUTy oOpatHoit



MOCNIE0BATEIBHOCTH, JCHCTBYIOIIYI0 Ha OTK/IIOYEHHE C JABYMS BBbIIEP)KKAMH BpPEMEHHU (CM.
3.2.45).

Jlns  reHepaTopoB C  HEMOCPEICTBEHHBIM  OXJIAXKJIEHHEM IPOBOJAHUKOB OOMOTOK 3alUTY
CJIeTyeT BBIMIOJHATH CO CTyNIEHUATOM UM 3aBUCUMOM XapaKTepUCTUKOM BBIIEPKKH BpeMeHu. [lpu
9TOM CTyIICHYATasT W 3aBUCHUMAas XapaKTCPUCTHUKH MPHU BTOPBIX (00Jiee BBICOKHX) BBIIEPIKKAX
BPEMEHH HE JOJIKHBI OBITh BBIIIE XaPAaKTEPUCTUKH JTOMYCTUMBIX MEPErpy30K TeHepaTopa TOKOM
00paTHO MOoCIeI0BaTEIHbHOCTH.

Jlns reHepaTopoB ¢ KOCBEHHBIM OXJIXJACHHEM IPOBOJHUKOB OOMOTOK 3aIIUTy CJEIyEeT
BBITIOJTHATH C HE3aBUCUMOM BBIJICPIKKON BPEMEHH C TOKOM Cpa0aThIBaHUS HE OoJiee JOMyCTUMOTO
pPc TeHepaTopa MpU MPOXOKICHUH 110 HEMY TOKa 00paTHOM MOCIeA0BaTEILHOCTH B TEUEHHUE 2 MUH;
MEHBIIIasi BBICPKKA BPEMEHU 3allUThl HE JOJDKHA MPEBBIATH JOMYCTUMOH IHTETBHOCTH
nByxdasznoro K3 Ha BeIBOJIaX reHepaTopa.

TokoBast 3ammTa OOpaTHOW IOCIENOBATEIILHOCTH, JEHCTBYIOIIAs HA OTKIIOYCHHE, JOJDKHA
OBITH JTOTIOJIHEHA 00JIee YyBCTBUTEIIBHBIM DJIEMEHTOM, JCUCTBYIONIMM Ha CUTHAJ C HE3aBUCHUMOM
BBIIEPKKOM BpeMeHu. Tok cpabaThIBaHHsI 3TOTO 3JEMEHTa JIOJDKEH ObITh HEe Ooliee MJIUTENBHO
JOITYyCTUMOTO TOKa OOPATHOM IMOCIIeIOBATSIILHOCTH JUISl TAHHOTO THUTIA TeHEepaTopa.

3.2.42. Jlnsg 3amuThl T€HEpPaToOpoB MOIIHOCTHIO Oosiee 30 MBT OT BHEIIHUX CUMMETPUYHBIX
K3 nmomxHa OBITH MpEeayCMOTPEHA MaKCHMallbHAS TOKOBAas 3allUTa C MUHUMAJIBHBIM ITyCKOM
HANpsDKEHUS,  BBINIOJHSEMash OJHUM peJe TOKa, BKJIIOYEHHbIM Ha  (a3HbId TOK, U OJHUM
MUHUMAJIBHBIM  pelie HamNpsDKEHUs, BKIIOYCHHBIM Ha  MexaydazHOe HampshHKEHHE. Tox
cpabaTpIBaHMsI 3aIIUTHI JOJKEH OBITh OKOJIO 1,3 - 1,5 luow, a HampspkeHUE cpabaThIBAaHUS - OKOJIO
0,5 - 0,6 Usom.

Ha renepaTtopax ¢ HENOCPEICTBEHHBIM OXJAXKICHHUEM IMPOBOJHUKOB OOMOTOK BMECTO
yKa3aHHOHM 3alllUThl MOKET ObITh YCTAHOBIIEHA OJTHOpEJICHHAs TUCTAHIIOHHAS 3aIlHTA.

3.2.43. Jlna 3amuThl reHepaTopoB MomIHOCTBhIO Oonee 1 MBT g0 30 MBT ot BHemHunx K3
clelyeT TMPUMEHSATh MaKCHUMAalbHYI0 TOKOBYIO  3alIUTy C KOMOHMHUPOBAaHHBIM  ITyCKOM
HANPSDKEHUS, BBITIOJHEHHBIM C OJIHUM MHHUMAJBHBIM peJi¢ HAINpPsDKCHUs, BKJIFOYCHHBIM Ha
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MeX Iy pazHoe HANPSA-)KEHHE, U OJHUM YCTPOUCTBOM (PUIIBTP-PENie HAMPsHKEHUS 0OpaTHOW ToCIie-
JOBATENFHOCTHU, PA3PhIBAIOLINM IIETIh MUHUMAJIBHOTO pPelie HAMPSKEHUSI.

Tok cpabaTbiBaHUs  3allUTBl W HANPsOHKCHHE cpabaThIBaHUS ~ MHUHHMAIBLHOTO  OpraHa
HANpsDKEHUsl ClleyeT MPUHUMATh PaBHBIMH yKa3aHHBIM B 3.2.42, HampsbkeHUe cpadaThiBaHUs
yCTpoicTBa prIbTp-peie HampshKkeHUs 00patHoi mocienoBaTeabHOCTH - 0,1 - 0,12 Usom.

3.2.44. Jlna renepaTtopoB Bbiie 1 kB MomHocThio 10 1| MBT B KauecTBe 3alllUThl OT BHEIIHHUX
K3  nmomkna  ObITh NpUMEHEHa MAaKCHUMalbHAas TOKOBas 3allliTa, NPHUCOSAMHSIEMAas K
TpaHcopMaTopaM TOKa CO CTOPOHBI HEHTpanu. YCTaBKY 3alUThl CIeAyeT BBIOMPATh MO TOKY
HArpy3Kd ¢ HEOOXOAMMBIM 3amacoM. Jlomyckaercs Takke MPUMEHEHHE YIPOIISHHON MUHU-
MaJIbHOM 3alUThI HANPsDKEHU (03 peie TOKa).

3.2.45. 3amura TreHepaTopoB MOMHOCTRIO Oomee 1 MBT or TOKOB, 00YCIOBIECHHBIX
BHemmHUME K3, momkHA OBITH BEITIOJHEHA ¢ COOMIOCHUEM CIIEAYIOMUX TPeOOBaHMI:

1. 3amuTy ciexyeT MPUCOSAUHATH K TpaHChopMaTopaM TOKA, YCTAaHOBJICHHBIM Ha BBIBOJAX
reHepaTopa co CTOPOHBI HEHUTpaJIH.

2. Ilpy HanMuuu CEKIMOHUPOBAHUS IIMH TEHEPATOPHOTO HAMPSKEHUS 3alIUTy CIedyeT
BBITIOJHATh C JBYMS BBIICP)KKAMH BPEMCHH: C MCHBIICH BBIICPKKOW - Ha OTKIFOYCHHE
COOTBETCTBYIOIIUX CEKIIMOHHBIX M IIMHOCOECAUHHUTENIHLHOTO BBIKIIOYATeNeil, ¢ Oonblieil - Ha
OTKJIFOUEHHUE BBIKJIFOUATENSI TEHEPATOPA U TALICHHUE TTOJIS.

3.2.46. Ha reneparopax C HEMOCPEACTBEHHBIM OXJIAXKICHHUEM IPOBOJHUKOB OOMOTOK JOJIKHA
OBITH TIPETyCMOTPEHA 3aIllMTa POTOpa OT MEPETPy3KH Ipu paboTe TreHepaTopa Kak ¢ OCHOBHBIM,
TaKk U C pe3epBHBIM BO30YKJIeHUEM. 3alllUTy CIEAYyEeT BBIIOJIHATH C HE3aBUCUMOW MIIM 3aBHCUMOMN
OT TOKa BBIJCPKKON BpEeMEHH U pearupyloieil Ha MOBBIIICHNE HAMPSKEHUS U TOKa B 0OMOTKE
poTopa. 3ammMrTa J0DKHA JACHCTBOBATH Ha OTKIIOYEHHE BBIKIIOUATENIsl T€HEpaTopa U TralieHue
noiisi. C MeHbIIEH BBIAEPKKON BPEMEHU OT 3aIllUThI JOJKHA MMPOU3BOIUTECS Pa3rpy3Ka poTopa.



3.2.47. 3ammuTa reHepaTopa OT TOKOB, OOYCJIOBJIEHHBIX CUMMETPUYHOM MEPETpy3KOH, JOJKHA
OBITh  BBIMIOJIHEHA B BHUAEC MaKCUMAIbHOW TOKOBOW 3alllUThI, NEHUCTBYIOMICH Ha CUTHAI C
BBIZICP)KKOM BPEMEHH U HCIIOJIB3YIOIEH TOK OJTHOH (ha3bl cTaTopa.

Jns pasrpy3ku U TpU HEOOXOAMMOCTH MJIsi aBTOMATHUECKOTO OTKJIIOYEHHS TeHepaTropa ¢
HETMOCPEICTBCHHBIM OXJIAXICHUEM TPOBOJHUKOB OOMOTOK TpPH CHUMMETPHUUYHBIX TMEperpy3Kax
JIOTYCKAeTCsl UCIOIb30BaTh 3aIIUTY POTOPA, BHINOJIHAEMYIO coriacHo 3.2.46 u pearupyroulyro Ha
Meperpy3ku poTopa, COMPOBOXKAAIOIINE CHMMETPUYHBIE TIEPETPY3KH TYpOOTEHEPATOPOB.

3.2.48. 3ammra OT 3aMbIKaHMH Ha 3€MJII0 BO BTOPOM TOYKE LEMU BO30OYKICHUS
TypOOTeHepaTOpOB AOKHA OBITH MPEIyCMOTPEHA B OJJHOM KOMILJIEKTE Ha HECKOJBKO (HO He Ooee
TpeX) TEeHEpPaTOpOB C OJM3KUMH TapaMeTpaMH Iernedl  BO30YKICHHUS. 3amura  JTOJDKHA
BKIIIOYATBCS B pabOTy TOJNBKO TPU TOSBICHUU 3aMBIKAHHWS Ha 3€MJIF0 B OJHON TOYKE IEMU
BO30Y’KJCHUSI, BBIABIIEMOTO MpPHU TMEPUOJUYECKOM KOHTpoJie m3oisiiuuu (cM. 1. 1.6). 3ammra
JIOJKHA JIEWCTBOBATh HA OTKJIIOUEHHUE BBIKJIIOYATENSI T€HEpaTopa U ramieHue MmoJisi Ha reHepaTopax
C HETIOCPEICTBEHHBIM OXJIAXKJICHUEM MPOBOJHUKOB OOMOTOK M HAa CHUTHAJI WM Ha OTKIIOUCHHE Ha
reHepaTopax ¢ KOCBEHHBIM OXJIAKICHUEM.
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3.2.49. Ha TtypboreHeparopax ¢ HEMNOCPEICTBEHHBIM OXJIAXKIEHUEM MPOBOJHUKOB OOMOTOK
pEKOMEHAYEeTCsl yCTaHaBIMBAaTh YCTPOMCTBA 3alIUTBl OT ACHHXPOHHOTO pEXHMMa C MOTepe
BO30y>kaeHus. JlomyckaeTcss BMECTO J3TOrO TMpeaycMaTphBaTh aBTOMATHYECKOE BBISIBICHUE
ACMHXPOHHOT'O PEXKUMa TOJIBKO MO IOJIOKEHHUIO YCTPONCTB aBTOMAaTHYECKOro rameHus nois. [lpu
JICUCTBMU YKa3aHHBIX YCTPOMCTB 3amuThl wid npu oTkmodeHun AITl  Ha  reHeparopax,
JIOITYCKAIOIUX ACHUHXPOHHBIM PEXHM, JOJDKEH [10JIaBaThCSl CUTHAM O IMOTEepe BO30YKACHUSI.

['enepaTopbl, HEe TOMyCKAIOIIME ACHHXPOHHOIO PEXUMa, a B YCIOBHSX Ne(ULIUTAa pPEaKTUBHOU
MOILTHOCTH B  CHCTEME M OCTajJbHbIE T'€HEPAaTOphl, MOTEPsABLIME BO30YXICHHE, JOJDKHBI
OTKJIIOYAThCA OT CeTH IMpH ACHCTBUM YKa3aHHBIX YCTPOMCTB (3alIUTBHl MJIM aBTOMATHYECKOIO
TaIIeHUs TOJIA).

3.2.50. 3amuty renepatopoB 10 1 kB momHuocTeio 10 1 MBT ¢ He3azemIiieHHON HEHUTpalbio OT
BCEX BUJIOB MOBPEKICHUI 1 HEHOPMAJIBHBIX PEKUMOB PaOOTHI CIEAYET OCYIIECTBISATh YCTAHOBKON
Ha BBIBOJAX AaBTOMATUYECKOTO  BBIKJIIOYATENS C MAaKCUMAJIbHBIMM  pacUENUTENsIMU WU
BBIKJTIOYATENSl C MAaKCUMAaJIbHOM TOKOBOHM 3ammToil B AByx¢a3zHoM ucnoinHeHuu. [lpu Hammuuun
BBIBOJIOB CO CTOPOHBI HEUTpaIM yKa3aHHYIO 3allUTY, €CJIM BO3MOXKHO, CJIEIYET IPUCOEAUHATD K
TpaHcpopmaTopaMm TOKa, YCTAaHOBJIEHHBIM Ha 3THUX BBIBOZAX.

Jis yKa3aHHBIX TEHEpaTOpOB C TIIyX03a3eMJICHHOM HEHTpanbio 3Ta 3alluTa JOJDKHA OBITH
peyCMOTpPEeHa B TpeX(a3HOM UCIIOTHEHUH.

3AIIIUTA TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB)

C OBMOTKOM BBICHIEI'O HATIPSI)KEHUS 3 kB U BBIIIE U

IYHTUPYIOLIUX PEAKTOPOB 500 xB

3.2.51. Jina tpaHcdopMaTopoB Y JOMKHBI OBITH IPETYCMOTPEHBI YCTPOWCTBA peleifHOM
3aLIUTHI OT CJIEAYIONINX BUIOB MOBPEXKICHUN 1 HEHOPMAIBbHBIX PEKHMOB paOOTHI:

1) MHOTO(]A3HBIX 3aMBIKAaHUN B 0OOMOTKAaX M Ha BBIBOJIAX;

2) onHO(a3HBIX 3aMBIKaHUI Ha 3€MJII0 B OOMOTKE M Ha BBIBOJAX, IMPHUCOECIUHEHHBIX K CETH C
TITyX03a3eMIIEHHON HEUTPAJIbIo;

3) BUTKOBBIX 3aMbIKaHUI B 0OMOTKaX;

4) TOKOB B 0OMOTKaX, 00yCJIOBIeHHBIX BHeITHUMHE K3;

5) TOKOB B 00MOTKaXx, 00yCIOBICHHBIX MEPETPY3KOiA;

6) IOHMKEHUS YPOBHSI MacJa;

7) vacTuaHOTO MP0OOs n3oJsAHMK BBoI0B S00 kB;

8) ogHOGa3HBIX 3aMbIKaHUH Ha 3eMinio B ceTsix 3 - 10 kB ¢ u301mMpoBaHHON He#Tpalnbio, eciu
TpaHc(hOpMaTOp NMUTAET CETh, B KOTOPOH OTKIIOYEHHE OJHO(DA3HBIX 3aMbIKAHMM Ha 3EMIIIO
Heo0X0 Mo 10 TpeboBaHusIM Oe3omacHoCcTH (cM. 3.2.96).



Pexkomenayercsi, KpoMe TOTO, MPUMEHEHHE 3alIUThl OT OJHO(A3HBIX 3aMbIKAaHUI Ha 3eMITIO

Y 3jech u manee B pasa. 3 TepmuH "TpaHcdOpMATOPHI" PACIPOCTPAHSETCS M HA aBTOTPAHCHOPMATOPHI
(COOTBETCTBYIOIINX HAPSDKEHUH U MOIIHOCTEH ), €CIIM B TEKCTE HE AETACTCSI CHENHUAIbHONW OTOBOPKHU.
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Ha cTopoHe 6 - 35 kB aBroTpanchopmaTopoB ¢ BeICIINM HamnpsbkeHueM 220 kB u Bbiie.

3.2.52. Jna wyHtupyromux peakropoB 500 kB cinemyer mnpemycmarpuBaTh — yCTpOMCTBa
peneitHON 3alUThl OT CIEAYIOUUX BUI0B MOBPEKACHUN 1 HEHOPMAJIBHBIX PEKUMOB PaOOTHI:

1) omHO(a3HBIX U IBYX(a3HBIX 3aMBIKaHUH Ha 36MJIIO B OOMOTKAaX ¥ Ha BBIBOJIAX;

2) BUTKOBBIX 3aMbIKaHUH B OOMOTKaX;

3) noHMXeHNE YPOBHS Macia;

4) 9acTUYHOTO TIPOOOS U3OJISIITUU BBOJIOB.

3.2.53. I'a3oBas 3amuTa OT NOBPEXKACHUNH BHYTPU KOKYyXd, COINPOBOXKIAIOIINXCS BbIICIECHUEM
ra3a, ¥ OT IOHM)KEHHS YPOBHS Macja JOJDKHA ObITh IPEAyCMOTpPEHA!

JUIs TpaHC(OPMATOPOB MOIIHOCTRIO 6,3 MB-A u 6onee;

JUISL LIYHTUPYIOIIUX peakTopoB HanpsbkeHueM 500 kB;

JUIs BHYTPHULEXOBBIX IOHIDKAIOMIMX TpaHcGopMmaTopoB MomHocThio 630 kB-A u Gosee.

l'a3oBy10 3ammTy MOMKHO YCTaHABIMBAaTh TakXKe Ha TpaHCPopMaropax MOIIHOCTBIO 1 - 4
MB-A.

I"a3oBas 3amuTa MOMKHA IEHCTBOBATh HA CUTHAI MPH CIa0OM Ta3000pa30BaHUH M TIOHIKEHUH
YPOBHSI Macjia U Ha OTKJIIOYEHHME IPU MHTEHCHUBHOM Ia3000pa30BaHUM U AaJbHEHUIIEM MOHWKEHUN
YPOBHS Macia.

3amura OT HOBPEXJICHUH BHYTPH KOXKyXa TpaHC(HOpMATOpa, COMPOBOXKIAIOLIMXCS BBIACICHUEM
ra3a, MOKET OBITh BBHIIIOJHEHA TAKXKE C UCIOJIH30BAHUEM pElIe IaBICHHUS.

3amyra OT NOHM)KEHHUS YpPOBHS Macia MOXKET OBbITh BBIIIOJHEHA TaKXKe B BUJE OTAEIHHOIO
pelie ypoBHS B pacIidpuree TpaHcgopmaropa.

Hns  3ammTel  koHTakTOpHOro YycrporictBa PIIH ¢ paspeiBoM ayrm B Macie cCleayer
npeaycMaTpuBaTh OTJEIBHOE [a30BOE pelie U pelie NaBIeHHUs.

Hns 3amuter  us3bupareneét  PITH,  pasmemiaemMbix B OTHENBHOM 0Oake, CIEIyeT
npeaycMaTpuBaTh OTJEJIBHOE I'a30BOE pelie.

JlomxHa ObITh NPEIyCMOTPEHAa BO3MOXHOCTh IE€PEBOJIA JCHCTBUS OTKIJIIOYAIOLIErO 3JIEMEHTa
ra3oBOil 3allUTBl HAa CUTHAJl M BBINOJHEHUS Pa3/elbHOM CUTHAIM3AaLUU OT CUTHAJIBHOTO U
OTKJIIOYAIOILIUX 3JIEMEHTOB Ta30BOI0 pejie (pa3aryarolieiicss XapaKTEPOM CUTHAa).

JlonmyckaeTrcst BBIIIOJHEHUE TIa30BOM 3alUTHl C JAEHCTBHEM OTKIIIOYAIOILEIO 3JIEMEHTA TOJIBKO
Ha CUTHAJ:

Ha TpaHc(hOopMaTOpax, KOTOPbIE YCTAHOBJIEHBI B PallOHAX, MOJBEPKEHHBIX 3€MIIETPACEHUM;

Ha BHYTPHULEXOBBIX MOHWXKAOIMX TpaHchopMaTopax MoOILHOCTHIO 2,5 MB-A u meHnee,
HE MMEIOIMX BBIKIIOYATENIEH CO CTOPOHBI BBICILIETO HAPSKEHUS.

3.2.54. Jlns 3amiuThl OT MOBPEXIEHUH Ha BBIBOJAX, a TAaKK€ OT BHYTPEHHUX MOBPEKACHUMN
JTOJIKHBI OBITh MPEyCMOTPEHBI:

1. IlpononpHast  guddepeHIManbHas  TOKOBas  3aliuTa 0e€3 BBIACPKKH BpPEMEHH Ha
TpaHchopmaTopax MoIHOCTEIO 6,3 MB-A u Gonee, Ha myHTHpylommx peaktopax 500 kB, a
TaKke Ha TpaHchopmaTopax MOUTHOCTHI04 MB-A mipu nmapanienpbHOM padoTe MOCIEIHUX C IETI0
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CEJICKTHBHOTO OTKJIIOYEHUSI TOBPEXKAECHHOTO TpaHChopMaTopa.

HuddepennmanbHas 3ammra MOXKET OBITH NPEAyCMOTpeHa Ha TpaHchopMaTropax MEHbIIEH
MOIITHOCTH, HO He MeHee 1 MB-A, ecim:

TOKOBasi OTCEYKa HE yJOBIETBOPsIET TPeOOBAHUSAM YYBCTBUTEILHOCTH, & MAKCUMaJIbHAs TOKOBAs
3alllMTa UMEET BBIIEPKKY BpemeHu 6osee 0,5 c;



TpaHcGopMaTOp yCTAaHOBJIEH B pallOHE, MTOIBEPKEHHOM 3€MJIETPSCEHUSM.

2. TokoBast oTceuka 0e3 BBIJCPKKH BPEMEHHU, YCTaHABIMBaeMas CO CTOPOHBI IMHUTAHUS U
OXBaThIBalOIasi 4acTb  OOMOTKH TpaHcopmaTopa, €cld He IpeaycMaTpuBaeTcs
muddepeHIanpHas 3aimTa.

VYKka3aHHblE ~ 3allUTBl  JIOJDKHBI ~ JIEHCTBOBaTh  HA OTKJIIOYEHHE BCEX BBIKIIOUYATENIEH
Tpancdopmaropa.

3.2.55. [IlpomonmpHas mauddepeHnnaTpbHas TOKOBas 3allUTa JIOJDKHA OCYIIECTBISITHCS C
NPUMEHEHUEM CIICHaJbHBIX peJie TOKa, OTCTPOCHHBIX OT OpPOCKOB TOKa HaMarHUYWBaHUSA,
NEePeXOJHbIX M  YCTaHOBHMBIIUXCS TOKOB HeOanaHca (Hampumep, HACHIIIAIOIINECS
TpaHchopMaTOpbl TOKA, TOPMO3HBIE OOMOTKH).

Ha TpanchopmaTtopax momHocThI0 A0 25 MB-A nomyckaercsi BHIIOJHEHHE 3aIUTHl € pejie
TOKa, OTCTPOCHHBIMU TI0 TOKY cpalaThIBaHHUsS OT OPOCKOB TOKAa HAMarHWYMBAHUS U MEPEXOJHBIX
3HaYeHUH TOKOB HebaynaHca (auddepeHranbHas OTCeYka), ecld IpU 3TOM oOecreyuBaeTcs
Tpebyemasi 4yBCTBUTEIBHOCTb.

[TpononpHas nuddepeHnmanbHas 3amUTa JOKHA OBITh  BBHIMOJHEHA TakK, YTOOBI B 30HY €€
JENCTBUS BXOAWIN COETUHEHUS TpaHC(hOpMaTopa co COOPHBIMU IMIMHAMHU.

Jlomyckaercsi ucmnonb3oBaHue i AuddepeHnnanbHol — 3aluThl TpaHC(HOPMAaTOPOB TOKa,
BCTPOEHHBIX B TpaHcopmaTtop, IpU HaJIWYMM 3allWThl, OOECHeYMBaIOIIEH OTKIIIOUEHHUE (C
TpebyembIiM ObicTpoaeiicTBueM) K3 B coennHeHmsx TpanchopmaTopa co COOPHBIMH ITUHAMH.

Ecnu B menu  HM3IIEro HampspKeHUs TpaHchopMaTopa  YCTAHOBIIEH pPEAKTOp W 3allUTa
TpanchopmaTopa He oOecreynBaeT TpeOOBaHUS  UYyBCTBUTENBbHOCTH mipu K3 3a peakTopowm,
JIOITyCKAeTCsl YCTAaHOBKA TPAaHC(OPMATOPOB TOKA CO CTOPOHBI BBIBOJIOB HU3ILIETO HANPSIKEHUS
TpaHcpopmaTopa Jisl OCYIIECTBICHHS 3alllUThl peaKTopa.

3.2.56. Ha muddepeHIHaTbHY 0 u ra3oByl0 3allUTHl TpaHC(HOPMATOPOB,
aBTOTPaHC(HOPMATOPOB M LIYHTHPYIOIIUX PEaKTOPOB HE  JOJDKHBI BO3JIAraThCsi  (YHKIMU
JaTYUKOB TycKa YCTAaHOBKH MOXKApoTymieHus. Ilyck cxembl TOXapOTYyIIEHUS YKa3aHHBIX
AIIEMEHTOB JIOJKEH OCYIIECTBIISTHCS OT CIIELUAIbHOIO YCTPOMCTBA OOHAPYIKEHUS TOXkKapa.

3.2.57. YcrpoiictBo koHTpois u3onsauuu BBoaoB (KMB) 500 kB 1omkHO OBITH BBIIIOJIHEHO C
JeicTBUEM Ha CUTHAJl IPU YaCTUYHOM MPo0O0€ U30JIALMU BBOJIOB, HE TPeOyIoIeM HEeMEICHHOTO
OTKJIIOUEHUS, U Ha OTKIIOYEHHUE MPHU MOBPEXKICHUU H30JIALMN BBOJA (/10 TOrO, Kak MPOU30iAeT
HOJIHBII TPOOOH H30JAIMN).

JomwkHa OBITH MpeaycMOTpeHa OJOKMPOBKA, TMPENOTBpaIIarolias JIOXKHBIE CpadaThbIBaHUS
ycrporictBa KMB npu o6psiBax B nensx npucoequnenuss KMB k BeiBogam.

3.2.58. B cnyuasx mpucoeauHEHUs TpaHC(HOPMaTOpoB (KpOME BHYTPULEXOBBIX) K JIMHUAM O€3
BBIKJTIOUATENel (Hampumep, MO cxemMe OJoka IWHUS - TpaHchOpMarop) Ui OTKIIOYCHHS
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NOBPEXJICHUA B TpaHCPOpMATOpe JOIDKHO OBITh MPEeIyCMOTPEHO OJHO U3  CIETYIOLINX
MEPOTPUATHIA:

1. YcraHoBKa KOpPOTKO3aMBIKATENs MJIsi HCKYCCTBEHHOTO 3aMbIKAHHs HA 3€MIIIO OJHOU (a3bl
(UIT ceTM ¢ TIIyX03a3eMJICHHOW HEHTpanbio) Wi AByX (a3 Mexmy coboi (mns cetn ¢
U30JIMPOBAaHHON HEWTpasbio) W, €ClIi  3TO HEOOXOIMMO, OTHAEIMTENs, aBTOMATHYECKU
OTKJIIOHaromerocsi B 0ectokoByro mnaysy AlIB nunHum. KopoTko3ambikaTenb HOMKEH OBITH
YCTaHOBJIEH BHE 30HbI UG (epeHInaTbHON 3aIIUThl TpaHC(hOopMaTopa.

2. YcTaHOBKa Ha  CTOPOHE BBICIIETO HANPSHKCHHWS  MOHWKAIOMIETO TpaHchopMaTopa
OTKPBITBIX IUIaBKUX BCTaBOK, BBIMOJHAIOIMX (YHKIUU KOPOTKO3aMBIKAaTEIsl U OTIEIUTENS, B
couetanuu ¢ AIIB nuHum.

3. Ilepenaua OTKJIIOYAIOUIETO CUTHAja Ha BBIKJIIOYATENb (MM BBIKIIOYATENN) JIMHUM; NPU
3TOM, €CIM HEeoOXOIMMO, YCTaHABIMBACTCS  OTACIHUTENb;, JUII PE3ePBUPOBAHMS IEpeaadu
OTKJIIOYAOIEr0 CUI'HAJIa JI0MYCKAETCsl YyCTAaHOBKA KOPOTKO3aMBbIKATEJIsl.

[Ipu pemieHnn Bompoca 0 HEOOXOAMMOCTH MPUMEHEHMs Mepefaud OTKIIOYArOIero CUrHaia
B3aMEH MEPOIPHUATHH NIl.1 U 2 TOIKHO YUYUTHIBATHCS CIEAYIOLIEE:



OTBETCTBEHHOCTb JINHUM M JIOITyCTUMOCTh HCKYCCTBEHHOI'O CO3aHMs HA HEH METaJUIMYECKOIro
K3;

MOIIHOCTh TpaHC(opMaTopa U AOIMYCTUMOE BpeMs JMKBHIALUH TOBPEXKICHHS B HEM;

YAQJIEHHOCTh TOJCTAaHIMH OT IUTAIOIIEro KOHLA JIMHUM M CHOCOOHOCTh BBIKIIHOYATEIIS
OTKJIIOUaTh HeyaneHHole K3;

XapakTep NOTPeOUTENs ¢ TOUKHU 3peHus TpeOyeMoil ObICTPOTHI BOCCTAHOBJICHUS HANPSDKEHUS,

BEPOATHOCTb OTKA30B KOPOTKO3aMbIKATEIs IPH HU3KUX TEMIIEPATypax U roJioiese.

4. VYcraHOBKa NpEJOXpaHUTENEH Ha  CTOPOHE BBICHIETO HAIPSDKEHHUsS MOHMKAOLIETOo
TpaHncpopmaropa.

Meponpusitusa nn. 1 - 4 MOryT He NpelycMaTpUBaThCs Uil OJOKOB JIMHMS - TpaHc(hopMaTop,
€ClIi TpU JBYCTOPOHHEM THMTAaHUM TpaHchopMaTop 3alnuInaercss oOmed 3amuroi  Oiioka
(BBICOKOYACTOTHOM WJIM MPOAOIBHON AudepeHnanbHON ClIenalbHOTO Ha3HAYEHUs), a TaKKe
npu  MoIHOCTH TpaHchopmatopa 25 MB-A u MeHee mpu OJHOCTOPOHHEM MHMTAHUH, €CIIU
3amuTa NUTaronen JTUHUU o0ecrieunBaeT TaKXKe 3aluTy TpaHcopmaropa
(ObicTposelcTBYIOIIAs  3alllMTa JMHUM YaCTUYHO 3allUIIAeT TpaHchopMaTop M pe3epBHas
3alluTa JUHUM ¢ BpeMeHeM He Ooisiee 1 ¢ 3amumiaer Bech TpaHchOpMaTop); MPU ITOM Tra3oBas
3alUTa BBIOJIHACTCS C JIeHCTBUEM OTKJIFOYAIOLIETO 31€MEHTa TOJIbKO HA CUTHAJL.

B cnyuae npumenenus Meporpustuii 1. 1 uiam 3 Ha TpaHcopmarope OJIKHBI OBITh
YCTaHOBJICHBI:

Opyd HaTUYMKM HAa CTOPOHE BBICIIErO HampspkeHus TtpaHcdopmartopa (110 kB u  Bbime)
BCTPOCHHBIX TPaHCPOPMATOPOB TOKA - 3amtuThl 1o 3.2.53, 3.2.54, 3.2.59 u 3.2.60;

IpU OTCYTCTBUU BCTPOCHHBIX TpPaHC(POPMATOPOB TOKA - U depeHnanbHas (B COOTBETCTBHHU C
3.2.54) win MakcuMalbHas TOKOBas 3alllUTa, BBINOJIHEHHAs] C UCIOJb30BAaHUEM HAKJIAJHBIX WU
MarHUTHBIX TPaHC(OPMATOPOB TOKA, U Ta30Bas 3aluTa 1o 3.2.53.
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[ToBpexxneHuss Ha  BBIBOAAX  BBICIIETO  HAamNpsDKEHUs  TpaHC()OPMATOPOB OMyCKaeTcs
JMKBUIUPOBATH 3AIMUTON JIMHUH.

B otaenbHBIX ciay4asx NpU OTCYTCTBMM BCTPOCHHBIX TpPaHC(OPMATOPOB TOKA JIOIYyCKAeTCs
NPUMEHEHHE BBIHOCHBIX TpaHC(POPMATOPOB TOKA, €CIIM IMPH HCIOIH30BAHUU HAKIAIHBIX WA
MarHUTHBIX TPAHC(OPMATOPOB TOKA HE 00ECIEeUNBAIOTCS TPEOyeMble XapaKTePUCTUKH 3aIUTHI.

Jns 3ammTel TpaHcOpMaTOpoB € BHICIIMM HampspkeHueM 35 kB B ciydae mpuMeHEHHS
MEpONpuATHs 1.1 JOIKHBI MPEeLyCMaTpUBaThCSl BBIHOCHBIE TpaHC(OPMATOpbl TOKAa; HMPU 3TOM
11eJ1IeCO00pPa3HOCTh YCTAHOBKM  KOPOTKO3aMBIKATENsl M BBIHOCHBIX TPaHC(OPMATOPOB TOKA WIIU
BBIKJIFOYATENS] ¢ BCTPOEHHBIMU TpaHC(HOPMATOpaMU TOKA JOJDKHA OBITh OOOCHOBaHA TEXHHUKO-
HKOHOMHYECKUM PaCUETOM.

Ecnu mpuMeHeHBI OTKPHITHIE TUTABKHE BCTABKU (CM. 1. 2), TO JUISI TOBBIIICHUS 9yBCTBUTEIBHOCTH
JeicTBUE ra30BOIM 3alUTHI MOXKET OCYIIECTBIATHCS Ha BBINOJHEHHE MEXAaHHUUECKUM IyTeM
uckycctBeHHOTo K3 Ha BcTaBKax.

Ecn B Harpyskax TpaHC(pOpPMATOpPOB HNOJCTaHUUI  copepkaTcs CHUHXPOHHBIE
AIIEKTPOABHUTATENN, TO JOJDKHBI  OBITh TNPHUHATHI MEPHl MO  MPEIOTBPAIICHUIO OTKIIOYCHUS
oraenuteneM (mpu K3 B ogHOM U3 TpaHCPOPMATOPOB) TOKA OT CHHXPOHHBIX 3JIEKTPOJBUIraTeNeH,
WIYIIETo uepe3 Apyrue TpaHnchopMaTopsbl.

3.2.59. Ha tpancdopmaropax momHocTeio | MB-A u Gosiee B kadyecTBe 3alIUTHl OT TOKOB B
00MOTKax, OOYCIIOBJICHHBIX BHEIITHUMH MHOTo(a3sHsiMu K3, IOMmKHBI OBITH INperyCMOTPEHBI
CJIEIYIOLIME 3alIUThI C IEHCTBUEM Ha OTKIIIOUEHHE:

1. Ha noBelmaromux TpaHchopMaTopax C JBYCTOPOHHMM IIMTaHHEM - TOKOBas 3alluTa
00paTHOW TOCIIEIOBATENBHOCTH OT HeCUMMETpHUHBIX K3 m MakcumanibHasi TOKOBas 3alluTa C
MUHHMMAaJIbHBIM IIyCKOM HampspKeHUs OT CUMMeTpUdHbIX K3 nian MakcumanbHasi TOKOBast 3aIlluTa ¢
KOMOMHHMPOBAHHBIM ITyCKOM HamnpspkeHus (cm. 3.2.43).

2. Ha  noHwxaromux TpaHchopMaTopax - MaKCUMallbHas ~ TOKOBas 3alUTa  C
KOMOMHUPOBAHHBIM IIYCKOM HAampsOKeHMs WM 0e3 Hero;  Ha MOUIHBIX MOHMKAIOLINX
TpaHcopMaTopax IpU HAJIUYMM  JBYCTOPOHHETO NUTaHUS MOXKHO IPHUMEHATh TOKOBYIO



3anMTy OOpaTHOW TOCIEIOBATEIIFHOCTH OT HECUMMETPHUHBIX K3 ¥ MakCMMallbHYyI0 TOKOBYIO
3aMIUTy C MUHUMAJILHBIM ITyCKOM HAMPSKEHHS OT CHMMETpUYHBIX K3.

[lpu BEIOOpE TOKa cpabaThIBaHHS MaKCHMAJIBHOW TOKOBOHM 3aIIMTHI HEOOXOAMMO YYHTHIBATH
BO3MOXKHBIE TOKH TEPErpy3Kd IMPH OTKIOYCHUH MapajlieIbHO Pa0dOTAIOMIUX TPaHC(HOPMATOPOB
U TOK cCaMO3aIlyCcKa 3JIEKTPOIBUTAaTENIeH, MUTAIONINXCS OT TpaHCc(HopMaTopoB.

Ha mnoHmxaromux aprorpancopmaropax 330 kB u Beime cieayeT npeaycMaTpUBaTh
JTUCTAHIIMOHHYIO 3alIUTy JUIs JACHCTBHS MPU BHENMIHWX MHOrodasHeix K3 B ciywasx, korma 3To
TpeOyercss Ui oOecrieueHHs MallbHEr0 PE3ePBUPOBAHMS WIIM COTJIACOBAHUS 3allUT CMEXHBIX
HANPSDKEHUH; B JTUX  JK€ CIydasx YKa3aHHYIO 3allldTy JOIyCKaeTCs YCTaHABIMBATh Ha
aBToTpancopmaropax 220 kB.

3.2.60. Ha tpancdopmaTopax MomHOCTEI0 MeHee | MB-A (MOBBIIAIOMIMX ¥ TTOHUKAIOIIHX )
B KayecTBE 3alllUThl OT TOKOB, OOYCJOBJICHHBIX BHEITHUMH MHOTOo(a3HbIMU K3, momkHa ObITh
MpeyCMOTPEeHA JEHCTBYIOMIAs Ha OTKIIOYCHIE MaKCHMallbHAsI TOKOBAs 3aIllUTa.
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3.2.61. 3ammry OT TOKOB, OOYyCIOBIEHHBIX BHEeHIHMMU  MHorodasueiMu K3, cienyer
yCTaHaBJIUBaTh:

1) Ha ABYXOOMOTOYHBIX TpaHC(OPMATOpPAX - CO CTOPOHBI OCHOBHOTO MUTAHUS;

2) Ha MHOT'O0OOMOTOYHBIX TpancopmaTopax, MNPHUCOCIUHECHHBIX TpemMsi H Oojee
BBIKJIFOYATEIISIMH, - CO BCEX CTOPOH TpaHC(OpMAaTopa; IOMyCKAeTCsd HE YCTaHABIMBAThH 3aIIUTYy HA
OJIHOH M3 CTOPOH TpaHC(HOpPMaTOpa, a BBIIIOJIHATH €€ CO CTOPOHBI OCHOBHOI'O IMTAaHUs, TaK YTOOBI
OHa C MEHbIIEH BBIIEPKKOW BPEMEHH OTKJIIOYalla BBIKJIIOYATEIM C TOH CTOPOHBI, HA KOTOPOH
3allUTa OTCYTCTBYET;

3) Ha TOHWXKAIOIIEM JBYXOOMOTOYHOM  TpaHc(opMarope, NUTAIOLIEM DPa3/ieiIbHO
paboTaroIe CeKIMH, - CO CTOPOHBI MUTAHUS U CO CTOPOHBI KaXKJ10M CEKIINH;

4) npy NPUMEHEHUU HAKIAaJHBIX TpPaHC(hOPMATOPOB TOKA HA CTOPOHE BBICIIEIO HANPSKEHUS -
CO CTOPOHBI HM3IIETO HANpsHKEHUS Ha JBYXOOMOTOYHOM TpaHc(opMarope M CO  CTOPOHBI
HU3IIEr0 U CPETHEr0 HaMpsKEHUH Ha TPEXOOMOTOYHOM TpaHc(opmaTope.

Jlomyckaercsi 3amMTy OT TOKOB, OOYCJIOBJICHHBIX BHEIIHUMH mMHorogazueiMu -~ K3,
npeaycMaTpuBaTh — TOJBKO JJIsl PE3EPBUPOBAHMS  3alUT CMEXHBIX D3JEMEHTOB U HE
npeaycMaTpuBaTh  JUIsL JEMCTBUS  IPU OTKa3e OCHOBHBIX 3alllUT TpPaHC(HOpPMATOPOB, €CIIU
BBITTOJIHEHHE TSI TAKOTO JICUCTBHUS MPHUBOAUT K 3HAYUTEIIEHOMY YCIOKHEHHIO 3aIIUTHI.

[Ipy BBIMOJIHEHMM 3alIUTHI OT TOKOB, OOYCJIOBJEHHBIX BHEMIHUMHU MHorodasusivMu K3, mo
3.2.59, n. 2, JOMKHBI TaKKE PAacCMAaTPUBATHCS HEOOXOAMMOCTh M BO3MOXKHOCTH JIOTIOJIHEHUS €€
TOKOBOM OTCEUKOH, NMpeTHa3HaueHHOH! JUIsl OTKIIIOYEHUsI € MEHbIIel BblAepkkoi Bpemenu K3 Ha
IIMHAX CPEJHEr0 W HU3IIEro HamnpshKeHUH (McXoas U3 ypoBHS TokoB K3, Hamuuus oTaenbHOU
3alUThl IIMH, BO3MOXKHOCTH COTIJIACOBAHMS C 3alUTAMU OTXOISIIUX HJIEMEHTOB).

3.2.62. Eciaum 3ammra MOBBIIAIONIMX  TPAHCPOPMATOPOB OT TOKOB, OOYCIOBICHHBIX
BHEIIHUMH  MHorogaszHeiMu K3, He obOecrneunBaeT TpeOyeMbIX YyBCTBUTEIBHOCTH H
CEJICKTUBHOCTH, TO JJs  3aIlIUTHl TpaHchopMaTopa IOIMyCKAeTCs HCIONb30BaTh  pejie TOKa
COOTBETCTBYIOILIEH 3aIUTHI TEHEPATOPOB.

3.2.63. Ha nmoBemmaronmmx  tpanchopmaropax MomHOcThi0o 1 MB-A u Gonee, Ha
TpaHchopMaTopax ¢ JBYX- M TPEXCTOPOHHMM THTaHHEM M Ha aBTOTpaHcpopmaropax IO
YCIOBHIO HEOOXOIMMOCTH PE3E€PBUPOBAHUS OTKIIOUEHUS 3aMbIKAaHUM Ha 3€MIII0 Ha CMEXHBIX
AIIEMEHTAaX, a HA aBTOTpaHC(OpPMATOPAX, KPOME TOTO, U O YCIOBUIO OOECTICUYCHHS CEIIEKTUBHOCTH
3allMT OT 3aMBIKAHUH Ha 3eMJII0 CETeH pa3HbIX HAIPSDKEHUM J0JIKHA OBITh MpPEeayCMOTpEHa
TOKOBasi 3allUTa HYJEBOW IOCIENOBATEIbHOCTH OT BHEIIHMX 3aMbIKAaHMH Ha  3EMIIIO,
yCTaHaBIMBaeMasi CO CTOPOHbl OOMOTKH, HMPHUCOEIUHEHHOM K CETH C OOJBIIMMHM TOKAMHU
3aMbIKaHHS Ha 3EMJTIO.

[Ipn Hamuuuu yacTu TpaHC(HOPMATOPOB (M3 YMCIIA UMEIOLIMX HEMOJHYIO M30JSALHI0 OOMOTKU
CO  CTOPOHBI HYJIEBOTO BBIBOJA) C H30JUPOBAHHON HEWUTpajbl0 JOJDKHO  OOEcleyrBaThCs
NPEJOTBPALICHHE HEJOMyCTUMOTO PEKMMa HEUTpad 3THX TPaHCPOPMATOPOB B COOTBETCTBUU C



3.2.28. C »T0i1 1enblo B Cllyyasdx, KOrja Ha 3JIEKTPOCTAHLIMM WU MOJACTAHIIMUA yCTAaHOBJICHBI
TpaHc(hopMaTOpbl C 3a3eMJICHHOM M M30JMPOBAHHOW HEHTpanblo, HMMEIOUIME MUTaHHE CO
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CTOPOH HH3IIUX HANpsOHKCHUH, JIOJKHA OBITh  MpelyCMOTpeHa 3aliuTa, oOecreyuBaromas
OTKJIIOYEHHE  TpaHcopMaTopa C  HM30JIMPOBAaHHONW HEHTpanbl0 WIM €€  aBTOMAaTHYECKOe
3a3eMJICHHE 10 OTKJIIOUEHHs TPaHC(HOPMATOPOB € 3a3eMJICHHOM HeiTpalibio, paboTaromux Ha Te
K€ IIMHBI UJIU Y4acTOK CETH.

3.2.64. Ha aBroTpanchopmaropax (MHOrOOOMOTOYHBIX TpaHcopMaTopax) ¢ MUTAHUEM C
HECKOJIbKMX CTOPOH 3aIlUTy OT TOKOB, BbI3BaHHBbIX BHEMHUMU K3, HE0OXOOUMO BBINOJHATH
HaIlpaBJIEHHON, €CIIM 3TO TpedyeTcs MO YyCIOBUAM CEIEKTUBHOCTH.

3.2.65. Ha aBrorpancdopmaropax 220 - 500 kB mnoxacranumii, Onokax TeHepaTop -
tpanchopmatop 330 - 500 kB u aBroTpanchopmaropax ceszu 220 - 500 kB snexrpocranmmit
JOJDKHA OBITH TMPEIyCMOTPEHa  BO3MOMKHOCTH OIEPATUBHOTO YCKOPEHHS 3alIUT OT TOKOB,
o0ycnoBieHHbIX BHemHUMU K3, mpu BbiBoJe M3 AelcTBUS An(p(EepeHINaTbHBIX 3aIIUT IIWH WIN
OLIMHOBKH, OOECIEUYMBAIONIETO OTKJIIOUYEHHE TOBPEKACHUN Ha JJIEMEHTax, OCTaBHIMXCS 0e3
OBICTPOAEHCTBYIOIIEH 3aIUTHI C BBIAEPKKOIN BpeMeHu okoio 0,5 c.

3.2.66. Ha noHmxarommx TpaHchopmaropax U OloKax TpaHCPOPMATOpP - MarucTpaib C
BBICIIUM HampspkeHueM 710 35 kB u  coenvHeHneM OOMOTKM HH3LIETO HAIpPsDKEHHS B 3BE3Ny C
3a3eMJICHHON HEHTpanblo ClleAyeT MpelycMaTpuBaTh 3alllUTy OT OAHO(A3HBIX 3aMbIKAHUN Ha
3€MJII0 B CETH HU3ILEro HAIPSKEHUS, OCYIIECTBISIEMYIO IPUMEHEHUEM:

1) MakcMMaJIbHOW TOKOBOM 3amIUThl OT BHEMHHMX K3, ycTaHaBIMBaeMoO Ha CTOPOHE BBICIIETO
HaNpsDKeHUs, M, €CIM 3TO TpeOyeTcs MO  YCJIOBHUIO YYBCTBUTEIBHOCTH, B TpeXpeseiHOM
UCIIOJIHEHUH;

2) aBTOMaTHUYECKUX BBIKIIIOUYATENIEH WIX NPEJOXPAHUTENEN Ha BBIBOJAX HU3ILIETO HAIPSKEHUS;

3) cnenmuandbHOM  3alIUTHI HYJIEBOM  IOCIIENOBATEILHOCTH, YCTAHABIMBAEMOW B  HYJIEBOM
npoBoJe TpaHchopMmaTopa (IpH HEAOCTATOYHOW UyBCTBUTEIBHOCTH 3aIMT 1O N1l 1 u 2).

JU1s TpOMBILUIEHHBIX 3JEKTPOYCTAHOBOK, €CIM COOpKa Ha CTOPOHE HU3IIETO HaNpsKEHUs ¢
anmnapaTamu 3alIUThl MPUCOEIMHEHUH HAXOAUTCS B HEMOCPEICTBEHHON OJM30CTH  OT
TpaHcopmaropa (1o 30 M) WM coeAMHEHHE MeXay TpaHcHOpMaTOpoM U COOPKOW BBIIIOJHEHO
Tpexda3zHbIMU KaOEIIMHU, JOIYCKACTCs 3aLUTY 110 1. 3 HE IPUMEHSTh.

[Ipn nprMeHeHuy 3aluThI 10 M. 3 TOMYCKAETCs HE COIIaCOBBIBATh €€ C 3alUTaMH 3JIEMEHTOB,
OTXOZSIIUX OT COOPKM Ha CTOPOHE HU3LIETO HAaNpsKEHUS.

Jnist cxembl JTUHMA - TpaHchopMarop B ciaydae MPUMEHEHHUS 3allUThI 10 M. 3 JOMyCKaeTcs He
MIPOKJIA/IBIBATh CHEIUAIBHBIN KOHTPOJBHBIN KaOesb 11 00€CTIeueHusT JEeHCTBUS ATOM 3alluThl HA
BBIKJIIOYATEIb CO  CTOPOHBI BBICHIETO HANpPSDKEHHWS W BBIIOJIHATH €€ C  JICHCTBUEM Ha
ABTOMATUYECKUI BBIKJIIOYATEN b, YCTAHOBICHHBIN HA CTOPOHE HU3IIETO HAIPSKEHUS.

TpeboBanus Hacrosero mnaparpaga pacHpOCTPaHSIOTCS TaKXKe Ha  3allMTy  yKa3aHHbIX
TpaHCQOPMATOPOB MPEIOXPAHUTENSAMHU, YCTAHOBJIECHHBIMU HA CTOPOHE BBICILETO HANPSKEHUS.

3.2.67. Ha cropoHe HM3IIEro HANpPsDKEHHs MOHMKAIOUMX  TPaHCPOPMATOPOB C BHICIIUM
HanpsbkeHueM 3 - 10 kB, nwuraromux cOOpKM € NPUCOECTUHEHMSIMM, 3aIIMIIEHHBIMU
NPEJOXPAaHUTESIMM, CIEQyeT yCTAHaBJIMBATh IVIAaBHBIM NpeAOXpaHUTENb WJIN aBTOMATUYECKUH
BBIKJIFOYATEIb.
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Ecnu npenoxpaHuTeny Ha MNPUCOCAMHEHMSX HHUBIIETO HANPSLKEHHS U MPEIOXpaHUTENN (UIU
perneiiHas 3a1uTa) Ha CTOPOHE BBICILIET0 HANPSKEHUS
OOCTY)KMBAIOTCS U HAXOJATCS B BEICHUHM OJHOTO M TOTO K€ MepcoHana (Hampumep, TOJIBKO
MepCOHAa YHEPrOCUCTEMBI WIIM TOJIBKO TepcoHasla MOTpeOuTeNsi), TO TJIaBHBIM Mpe1oXpaHUTeNb
WIM aBTOMAaTHYECKUIl BBIKIIOYATENh Ha CTOPOHE HU3IIEro HampshKeHWs TpaHchopmaropa
MOXXET HE yCTaHaBJIUBATHCA.



3.2.68. 3amuTa oT 0HO(A3HBIX 3aMbIKaHUK Ha 3eMJTi0 10 3.2.51, 1. 8, MoJDKHA OBITH BBITOJTHEHA
B cooTBeTCcTBUH C 3.2.97.

3.2.69. Ha tpancdopmartopax mouHocteio 0,4 MB- A u Oonee B 3aBUCHUMOCTH OT BEPOSITHOCTH
¥ 3HAYCHUS BO3MOXKHOW TIEPETPY3KH CIEAyeT MpeayCMaTpUBaTh MAaKCHMAIbHYI0 TOKOBYIO
3alIUTy OT TOKOB, 00YCIOBIEHHBIX MEPErpy3KOH, ¢ IEHCTBIEM Ha CUTHAIL.

Jns moncTaHnuii 6e3 MOCTOSHHOTO JIeKYpCTBa IMEPCOHala  JOMYCKAaeTCsl NpeayCcMaTpUBaTh
JEHCTBUE STOM 3alllMThl HA aBTOMATUYECKYIO PasTPy3Ky WM OTKIIOYEHHE (TPU HEBO3MOKHOCTH
JTUKBUIAIUY TIEPETPY3KHU JAPYTUMHU CPEICTBAMHU).

3.2.70. Ilpy HamuYuu CO CTOPOHBI HEWTpanu TpaHchopMaropa OTACIBHOTO J00ABOYHOTO
Tparcdopmaropa JUISL  PETYJIUPOBAHUS  HAMPSIKEHUS 1OJ] HarpysKoi HE00X0IUMO
npeaycMaTpuBaTh B JIONOJHEHHE K yka3zaHHbIM B 3.2.51 - 3.2.57, 3.2.59, 3.2.63 cnenytomue
3aIUTHI:

ra3oBYIO 3alIUTY J00aBOYHOTO TpaHCHOPMATOPA;

MaKCHMaJbHYI0 TOKOBYIO 3allUTy C TOpPMOXeHHeM mpu BHemHux K3 oT moBpexaeHuil B
NepBUYHON 00MOTKEe 100aBOYHOrO TpaHc(hOpMaTOpa, 3a HMCKIIOYCHHEM CIIydaeB, KOTJa 3Ta
00MOTKa BKJIIOYAETCS B 30HY JAelcTBUA AU]QepeHInanbHON TOKOBOM 3alUThl IENel CTOPOHBI
HU3IIETO HAaIpsDKEHUs aBTOTpanchopmaTopa;

nudPepeHIAIbHYI0 3alIUTy, KOTOpas OXBaThbIBAET BTOPHUYHYID  OOMOTKY J100aBOYHOTO
TpaHncpopmaropa.

3.2.71. 3amuty JMHEWHOrO 100aBOYHOTO TpaHC(hOpPMATOpa, YCTAHOBJIEHHOTO CO CTOPOHBI
HU3IIETO HANpPSHKEHUS aBTOTPAaHCPOPMATOpa, CIEAYET OCYLIECTBIATh:

ra3o0BOM 3aIIUTON COOCTBEHHO J00ABOYHOTO TpaHchopmaropa u 3a
HIUTON KOHTAaKTOpHOro yctpoiictBa PITH, koTopast MokeT OBITh BBIIIOJIHEHA C PUMEHEHHEM pelie
JIABJICHUS MJTH OTJICIIBHOTO Ta30BOTO Pelie;

mubdepeHIManbHOM  TOKOBOM  3amIMTON  Iemei CTOPOHBI HH3IIETO HAMPSIKEHUS
aBToTpaHchopmMaTopa.

SAIUTA BJIOKOB 'EHEPATOP - TPAHC®OPMATOP

3.2.72. JIlns OGnOKOB reHepaTop - TpaHcopmaTop ¢ TeHeparopamMu MOIIHOCThIO Oomee 10
MBT n0mKHBI OBITH TPEAYCMOTPEHBI YCTPOWCTBA PENEHHON 3alUThl OT CJIEAYIONINX BHIOB
MOBPEXKICHUN M HEHOPMAIIbHBIX PEKUMOB PabOTHI:

1) 3ambIKaHMI1 HAa 3eMITI0 HA CTOPOHE Te€HEPATOPHOTO HANIPSIKEHUS;

2) MHOroQa3HbIX 3aMbIKaHUIl B OOMOTKE CTaTOpa I'€HepaTopa M Ha €ro BhIBOJAX;
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3) 3ambIKaHUl MeXay BUTKaMH OJHOW a3l B 0OMOTKe craropa TypOoreHepaTopa (B
coOoTBeTCTBUH C 3.2.76);

4) mHOrOo(a3HBIX 3aMbIKaHHI B OOMOTKaX M Ha BBIBOJIAX TPaHC(HOPMATOPA;

5) omHOo(da3HBIX 3aMBIKAaHUN Ha 3e€MJII0 B OOMOTKE TpaHcpopMaropa M Ha €€ BBIBOJAX,
NPUCOETUHEHHBIX K CETH ¢ OONBIIMMU TOKAMU 3aMBIKaHUS Ha 3€MIIIO;

6) 3aMBIKaHUH MEXAY BUTKaMU B 00MOTKaxX TpaHchopmaTopa;

7) BuemHux K3;

8) meperpy3ku TreHepaTopa TOKaMu OOpaTHOW IOCieqoBaTeabHOCTH (11 OJIOKOB C
reHepaTopamMu MoIHocThI0 Oonee 30 MBT);

9) cuMMeTpUYHOH TIeperpy3ku OOMOTKH cTaTopa reHeparopa u 00MOTOK TpanchopmaTopa;

10) meperpy3ku OOMOTKH pOTOpa TeHEpaTopa TOKOM BO30YKIEHHS (17151 TYpOOTeHepaTOpOB C
HETIOCPEJCTBEHHBIM OXJIQKJICHHEM IPOBOJHUKOB OOMOTOK H ISl THAPOTEHEPATOPOB);

11) moBbIICHNS HATIPSOKEHUST HA CTaTope reHepartopa u TpaHcopmarope Onoka (mast OJIO0KOB
¢ typOoreHneparopamu MomHOCTHIO 160 MBT 1 Gosiee u st BceX OJIOKOB € THUAPOTeHEpaTOpaMHu);

12) 3aMpIkaHMil Ha 3€MJII0 B OJTHOW TOYKE IIeNU BO30YyXIeHUsI (B COOTBETCTBUU C 3.2.85);

13) 3aMbIkaHMii Ha 3eMJII0 BO BTOPOM TOYKE LIEMH BO30YKICHHS TYp



OoreHepaTopa MOIIHOCTHIO MeHee 160 MBT;

14) acHHXpOHHOTO pekuMa ¢ oTepeii Bo3Oyxaerus V) (B coorBeTcTBHH ¢ 3.2.86);

15) noHmwxkeHus ypoBHS Maciia B Oake TpaHchopmaTopa;

16) yactuanoro npo6os uzonsuuu BBogoB 500 kB tpancdopmaTopos.

3.2.73. Yka3aHus 10 BBIMOJHEHHUIO 3aLIUTHI TCHEPATOPOB U MOBBIMIAIONINX TpaHC(HOPMATOPOB,
OTHOCSIIIMECS K MX pa3fenbHON paboTe, JEHCTBUTENbHBI M JII TOTO clydas, KOI/la OHHU
00BEeTMHEHBI B OJIOK TeHepaTop - Tpancdopmarop (aBTOTpaHchOpMATOp), C Y4ETOM TpPEOOBAHHIA,
npuBeneHHbIX B 3.2.74-3.2.90.

3.2.74. Ha 6nokax ¢ reHepaTopaMu MolHOCThI0 Oonee 30 MBT, kak mpaBwiio, JOMHKHA OBITh
NpeIyCMOTPEHA 3allUTa OT 3aMbIKAHUI Ha 3€MJIIO
B IIETIM T€HEPATOPHOTO HAMPSHKEHUS, 0XBATHIBAIOIIAs BCIO OOMOTKY CTaTopa.

[Ipu MomHOCTH TeHepaTopa OmokoB 30 MBT m MeHee crieayeT NMpPUMEHSTh yCTPOWCTBA,
3amumiaromue He MeHee 85% oOMoTkHM craropa. llpuMeHeHHe TakuX YCTPONCTB HOIyCKaeTcs
TaKke Ha OJokax ¢ TypOoreHeparopamu MOIHOCTHIO OT 30 1o 160 MBT, ecnu it 3anuThl Beeit
00MOTKH cTaTopa TpeOyeTcsl BKIIOUEHHE B IIENb T'eHepaTopa JOMOTHUTEIHHON annapaTyphl.

3ammrTa A0DKHA OBITH BBHIMONHEHA C JICHCTBHEM Ha OTKJIIOYEHHE Ha BcexX Onokax 0e3
OTBETBIICHUH HA TEHEPATOPHOM HAMPSKEHHM M C  OTBETBICHUSIMH K TpaHchopMaropam
COOCTBEHHBIX HYXJ. Ha Oiokax, MMEIOMMX SJIEKTPHUYECKYIO CBS3b C CEThIO COOCTBEHHBIX HYXKI

Y O npemoTBpamenyy acHEXPOHHOTO peXuMa 6e3 I0TepH BO3OYKISHHUS CM. TL. 3.3.
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WIA TOTpeOHUTeNel, NHUTAIOMMXCS 10 JMHUAM OT OTBETBJICHUH MEXIy TeHepaTopoM U
TpaHc(hOpMaTOPOM, €CIIM €eMKOCTHBIM TOK 3aMBIKaHHMI Ha 3€MJTI0 COCTaBIIsAeT S A U 0oJiee, TOJKHBI
OBITh YCTAHOBJICHBI JIEHCTBYIOILIME HA OTKIIOYCHUE 3aIUTHl OT 3aMBIKAaHUI Ha 3eMJII0 B OOMOTKE
cTaropa TreHepaTopa M OT JBOHHBIX 3aMbIKAaHMH Ha 3€MJII0, KaK 3TO MpelyCcMaTpUBAETCs Ha
reHeparopax, paborammux Ha cOopHbie mwHBI (cM. 3.2.38 um 3.2.39); ecnm EMKOCTHBIH TOK
3aMbIKaHHUs Ha 36MJII0 COCTABISIET MEHee S5 A, TO 3amIuTa OT 3aMBIKAaHWHA Ha 3eMJIF0 MOXKET OBITh
BBINIOJIHEHA TaK JkKe, Kak Ha Oyokax 0e3 OTBETBJICHMH Ha T'€HEPAaTOPHOM HANpPSIKEHUH, HO C
JIIEUCTBHUEM Ha CHUTHAII.

[Tpy HamuuMy BBIKIIIOYATENS B L€ FeHEepaTopa AOJKHA OBITh JIOTIOJHUTENIBHO MIPEYyCMOTPEHA
CUTHAJIM3ALUsl 3aMbIKAaHWH Ha 3€MJII0 Ha CTOPOHE I'€HEPaTOPHOTO HANpSHKEHUs TpaHcopmaropa
OJ0Ka.

3.2.75. Ha Gmoke ¢ reHepaTopoM, UMEIOMIMM KOCBEHHOE OXJIAXKICHHE, COCTOSIIEM U3 OJTHOTO
reHeparopa M OAHOTO TpaHc(opmaTopa, IMpPHU OTCYTCTBUU BBIKIIOYATENs B LENM TIeHepaTopa
pEKOMEHIyeTCcsl  IpeaycMaTpuBaTh OAHY OOIIyI0 MPOAONbHYIO aAuddepeHnnanbHyo 3aluTy
6J0Ka.

[Tpu ucnonb3oBaHMM B TakoM OJIOKE JBYX TpaHC(OPMATOPOB BMECTO OJIHOTO, a TAKXKe IpHU
pabote aByx u Oosee reHepaTOpoB 0Oe3 BBIKIOYATENEH B OJIOKE ¢ OTHUM TpaHCHOPMATOPOM
(YKpYTHEHHBIH OJI0K) Ha Ka)JIO0M reHepaTope U TpaHchopMarope MOIIHOCThIO 125 MB A u 6omnee
JOJDKHA OBITH TIPEIyCMOTpEHa  OTAenbHas nponxonbHas auddepennuanphHas 3amura. [Ipn
HAJIMYMM BBIKIIOYATENsl B LEMM TEHeparopa, KpOME TOro, JOJDKHBI  OBITh YCTaHOBIICHBI
otaenpHbIe AU hepeHnnaNbHbIe 3alMThl TeHEpaTopa U TpaHcopmarTopa.

Ha Onoke c reHepatopoM, HMMEIOIIMM HENOCPEACTBEHHOE OXJIaXKJCHHE IPOBOJIHUKOB OOMOTOK,
CJIeZlyeT MpeayCcMaTpuBaTh OTIACIBHYIO TPOJOIbHYIO Au(QepeHInanbHyI0 3aluTy IreHepaTopa.
Ilpn sToM ecium B LenM TeHEpaTopa HUMEETCs BBIKIOYATENb, TO JOJDKHA OBITh YCTaHOBJIEHA
otnensHas auddepeHnnanbHas 3amuTa Tpanchopmaropa 0J0Ka (MM KaXxa0To TpaHchopmaTopa,
ecii B OJOKe C reHepaTopoM paboTtaioT aBa TpaHchopMmaTopa WM Oosee); IpU OTCYTCTBHU
BBIKJIFOYATENS I 3allUThl TpaHcdopmaropa OJIoOKa MOKET ObIThb YCTaHOBJEHA OTHENbHas
muddepeHIranpHas 3aMuUTa Wik o0mas mpojoiabHas AuddepeHnraibHas 3ammra 01oka (s
0JIOKOB, COCTOSILIMX M3 OAHOTO FeHepaTopa U OJHOro TpaHc(hopMaTOpa, MPEANOUTUTEIbHA O0IIas
muddepeHnuambaas 3anmra 0J0Ka).



Co cTopoHBI BBICIIETO HampspkeHHs auddepeHnuanbias 3amura Tpanchopmaropa (6y10Ka)
MOJET OBITh BKIIOYEHA Ha TpaHCPOPMATOPHI TOKA, BCTPOEHHBIE B TpaHchopmarop Onoka. [Ipu
9TOM JUIsSl 3aIlUThl OIIMHOBKM MEX]y BBIKJIIOYATEISIMM HAa CTOPOHE BBICIIErO HaNpsDKEHUs U
TpaHchopMaTopoM OJI0Ka T0JIKHA OBITh YCTAHOBIJIEHA OT/IEIbHAS 3aIMTA.

OtnenpHas nuddepeHabHAs 3alIUTa TEHEPATOPOB JIOJDKHA OBITH BBIMTOJIHEHA TpeX(a3sHOU
TpexpeneiHoi ¢ TOkoM cpabaThIBaHMs aHAJIOTHYHO YKa3aHHOMY B 3.2.36.

3.2.76. Ha TypOoreHepaTopax ¢ JBYMS WIH TpeMs MapajuieTbHBIMU BETBIMUA OOMOTKH CTaTopa
JIOJDKHA ~ OBITh IPEAyCMOTpPEHa OJIHOCHUCTEMHas MomepedHas IuddepeHiuanbHas 3almra ot
BUTKOBBIX 3aMbIKaHUN B OAHOM (paze, AeiicTByromas 0e3 BbIIEP>KKHA BPEMEHH.

3.2.77. Ha OGnokax ¢ reHepaTopamu MomHOCTEIO 160 MBT u Gonee ¢ HemocpeaCcTBEHHBIM
OXJIX/ICHUEM TPOBOJHUKOB OOMOTOK JIOJKHA OBITh MTPEIyCMOTPEHA TOKOBAs 3allluTa OOpaTHOM
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MOCJIEOBATEHOCTH  C WHTETPaJbHOW 3aBUCUMOM XapaKTEPHUCTUKOW, COOTBETCTBYIOIICH
XapaKTepUCTHKE JOMYCTHUMBIX  MEperpy3oK 3allMIIaeMoro TeHeparopa TOKaMH  OOpaTHOU
NOCJIEI0BATEIbHOCTH. 3alllUTa JJ0JKHA JEWCTBOBAThH C ABYMs BBIJIEPKKaAMH BPEMEHH: C TIEPBOH -
Ha OTKJIIOUEHHME BBIKIIOUaTeNs OJloka M cO BTOpOM - Ha ocTaHOB Ojoka. J[is pe3epBHpOBaHUs
3alllUT CMEXHBIX ¢ OJOKaMH 3JEMEHTOB yKa3aHHas 3aluTa JODKHA HMETh OpraH ¢ HE3aBUCUMOM
BBIJICP’KKOW BPEMEHHM U JIBYXCTYIEHUYATHIM JAeiicTBUEM cornacHo 3.2.81.

Ha yxa3zaHHbIX G0Kax IpH HaJUYMM BBIKJIIOYATENs B LIENIM TeHepaTopa AJii Pe3epBUPOBAHUS
3allUT  OT  BHYTPEHHHUX  IIOBPEXKICHMH TeHeparopa [OKHA  OBbITh  JTONOJIHUTEIBHO
IpEeIyCMOTPEHa  OAHOCTYNEHYaTass  He3aBUCHUMAs TOKOBast 3amuTa oOpartHoOH
II0CJIEIOBATENBHOCTH, JEHCTBYIOIAs C BBIIEPKKOH BPEMEHHU Ha OTKIKOYEHHE IeHeparopa (CM.
3.2.81, m. 3).

Ha Onokax ¢ reHeparopamMu MOITHOCTHIO MeHee 160 MBT, wumeromuMu HENMOCPEICTBEHHOE
OXJIaX/IEHUE NMPOBOJAHUKOB OOMOTOK, a TakKkKe Ha OJIOKaX € THIPOTeHepaTOpaMH MOIIHOCTBIO
6onee 30 MBT, uMeOmMMU KOCBEHHOE  OXJIaXJIEHUE, TOKOBYIO  3allUTy  OOpaTHOM
HOCJIEI0BATEIBHOCTH CIIEAYET BBIIOIHITH CO CTYNIEHUATON MIIM 3aBUCHUMOM BBIIEP)KKOH BpPEMEHH.
[Ipu 3TOM pasHble CTYNEHM 3allUTBl MOTYT UMETh OJHY WU OOJee BBIIEPKEK BPEMEHHU (CM.
3.2.81, nm4). YkazaHHas cTymneHYaras WM 3aBUCUMas BbIIEP)KKA BPEMEHHU [OJDKHA  OBITh
COIJIACOBAaHA C XapaKTEPHCTUKOM JOMYCTUMBIX NEperpy3oK TreHepaTopa TOKOM OOpaTHOU
nocJieIoBaTeIbHOCTH (cM. 3.2.41).

Ha Onokax c TypbOorenepatopamMu ¢ KOCBEHHBIM OXJaXKJIECHHEM MOITHOCThIO Oonee 30 MBT
3alMTa J0JHKHA OBITH BBIMTOJIHEHA corjlacHo 3.2.41.

Kpome 3amuT, AeWCTBYIOIIMX HAa OTKIIOYEHHME, Ha BceX OJokax ¢  TypOoreHeparopamu
MolHocThi0 Oosiee 30 MBT gomkHa ObITH IPELyCMOTPEHA CUTHANM3ALUSA NEPErpy3KH TOKaMU
00paTHO# MOCIe10BaTENbHOCTH, BBHITIONHSIEMAsi B COOTBETCTBHH ¢ 3.2.41.

3.2.78. Ha Onokax c reHeparopamu MoOIIMHOCThIO Oonee 30 MBT 3ammTa OT BHEIMIHHMX
cumMmeTpuuHblx K3 nomkHa OBITH BBINOJHEHA, Kak ykazaHo B 3.2.42. Ilpu stom aus
THJIPOT€HEPATOPOB  HAIPsDKEHHE CpadaThIBaHMS 3aIIUTHI clieayeT nmpuHuMarb okono 0,6 - 0,7
HOMUHaIbHOTO. Ha Onokax ¢ TypOoreHeparopamu, HWMEIOIIMMH PE3EPBHBIN  BO30YIUTEIND,
yKa3zaHHasl 3alUTa JAO0JDKHA OBITH JIOTIOJIHEHA TOKOBBIM pelie, BKJIIOYEHHBIM Ha TOK CO CTOPOHBI
BBICLIETO HaNpsKEeHUs OJI0Ka.

Ha ©Onokax c¢ reHepatopamu MomHOCTEI0O 60 MBT 1 Oonee BMeCTO yka3zaHHOW 3allUTHI
PEKOMEHYEeTCs IPUMEHATh TUCTAHIMOHHYIO 3alUTY.

3.2.79. 3amuty ot BHemHUX K3 Ha Oiokax ¢ reHeparopamu MomHocThio 30 MBT u Menee
CJIEJIyeT BBINOJIHATh B cOOTBETCTBUU ¢ 3.2.43. Ilapamerpsl cpaOaThiBaHMsI 3alIMThl Ha OJOKax ¢
TUAPOreHEPATOPAMHU CIIeyEeT IPUHUMATh coriacHo 3.2.42,3.2.43 u 3.2.78.

3.2.80. Ha Omokax reHepaTop - TpaHC(HOpPMATOpP C BBIKIIFOUATEIIEM B IIETIA TeHEpaTOpa JIOJDKHA
OBITh MPEeyCMOTPEHa MaKCHMallbHasi TOKOBAs 3alllUTa CO CTOPOHBI BBICILIETO HAIpsKEHHs OJ0Ka,
npeIHa3HaYeHHAs Ui Pe3epBUPOBAHMS OCHOBHBIX 3alllUT TpaHchopmaTopa Oyoka mpu padboTe ¢
OTKJIIOYEHHBIM T€HEepaTopoM. 3alura [JOJDKHA JEeHCTBOBaTh HAa OTKJIKOYEHHE TpaHchopmaropa



Osioka ot cetu. [Ipw BKIIOYEHUHU TEHEpaTopa dTa 3aliuTa JAO0JKHA aBTOMATHYECKU BBIBOAUTHCS U3
NENCTBU.
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3.2.81. PesepBHas 3amuTa OJOKOB reHepaTrop - TpaHchOpMaTOp HOJKHA OBITH BBINOJIHEHA C
YUETOM CIIEAYIOLIETO:

1. Ha  crtopoHe TreHepaTopHOrOo  HampsbkeHHs TpaHcopmaTopa  OJoka 3amuTa He
yCTaHaBJIMBAETCS, @ UCIIOJIb3yeTCs 3aluTa TeHepaTopa.

2. Ilpu nampHEeM pe3epBHPOBAHMU 3allMTa JOJDKHA JEHCTBOBaTh, KaK IMPaBUIO, C ABYMS
BBIJICPKKAMHU BPEMEHU: C NEPBOM - Ha JEJICHUE CXEMbl HAa CTOPOHE BBICLIETO HANPSDKEHUs OJIoKa
(HampuMep, Ha OTKJIIOYEHUE IIMHOCOEIUHHUTEIBHOTO M CEKIIMOHHOTO BBIKIIIOYATENeH), CO BTOPOH -
Ha OTKJIIOYEHHE OJIOKa OT CETH.

3. [Ipu GunxHEM pe3epBUPOBAHUHU JIOJKHBI IPOU3BOAUTECS OTKIIOUEHHE OJi0Ka (reHepaTopa)
OT CeTH, TAlIeHHUE TI0JIs TeHEpaTopa U OCTaHOB OJI0Ka, eciu 3To Tpedyercs mo 3.2.89.

4. OtaenbHbIE CTYIIEHN WIHM YCTPOHCTBA PE3E€PBHOM 3aIUTHI B 3aBUCUMOCTH OT UX Ha3HAUYEHUS U
11eJ1IeCO00Pa3HOCTH MCIIONB30BaHUA MPHU  JalbHEM U ONM)KHEM pPE3epBHUPOBAHMU MOTYT HUMETh
OJIHY, IB€ HJIU TPH BBIIEP>KKH BPEMEHHU.

5. Opransl nycka HanpspbkeHus 3aumT no 3.2.78 u 3.2.79 pekoMeHyeTcs NpeaycMaTpuBaTh Co
CTOPOHBI T€HEPATOPHOIO HANPSHKEHUSI U CO CTOPOHBI CETH.

6. Jlna pe3epBHBIX 3allUT, OCYIICCTBIAIOMUX (YHKIUU ONMKHErO pe3epBUPOBAHUS, U
OCHOBHBIX 3aITUT 0OJIOKA, KaK TPABUIIO, JOJDKHBI OBITH MPEAYCMOTPEHBI OTIEIBHBIE BBIXOIHBIC
pesie U MUTaHUE ONEPATUBHBIM MOCTOSHHBIM TOKOM OT pa3HbIX aBTOMATUYECKHUX BBIKIIIOYATENEH.

3.2.82. Ha Gnokax c¢ typboreHeparopamMu 3alIuTy OT CHUMMETPUYHBIX TMEPETPy30K cTaTtopa
CJIeZlyeT BBIOJHATh TaK e, Kak Ha IeHepaTopax, paboTarouux Ha cOOpHbIe MMHEI (M. 3.2.47).

Ha runposnextpoctaHiusx 6€3 MOCTOSHHOTO JEXKYpCTBAa OINEPATUBHOIO IE€PCOHaja KpoMe
CUTHQJIM3ALUU CUMMETPHUYHBIX IEPErPy30K JODKHA OBITh MPEIYCMOTPEHA 3aIUTa C HE3aBUCUMOMN
XapaKTepUCTUKON, JEHCTByIOLas ¢ OoOJbIIel BBIJCPKKOW BpPEMEHHM HA OTKJIIOYEHHE OJoKa
(reHepaTopa) W ¢ MeEHBIIEH - Ha pasrpy3ky. BwmecTo yka3aHHOW 3amUTBI MOTYT OBITH
UCIIOJIb30BaHbl COOTBETCTBYIOIIME YCTPOWCTBA B CUCTEME PETYIMPOBAHUS BO30YKIACHHUS.

3.2.83. Ha reneparopax momHocThi0 160 MBT 1 Goee ¢ HEMOCPEACTBEHHBIM OXJIAXKICHUEM
POBOJHUKOB OOMOTOK 3allluTa OT MEperpy3ku OOMOTKU pOTOpa TOKOM BO30Y’KIECHHUS JOJDKHA
OBbITh BBINIOJIHEHA C WHTETPAJIbHON 3aBHCUMOM BBIAEPKKON BpPEMEHH, KOTOpasi COOTBETCTBYET
XapaKTepUCTHKE JOMYCTUMBIX MEpErpy30K reHepaTopa TOKOM BO30YXkJIeHHs. JTa 3aluTa J0JKHA
JIECTBOBATH Ha OTKJIIOYCHHUE.

[Tpr HEBO3MOXHOCTH BKJIIOUEHHs 3alIUThl HA TOK poTOopa (Hampumep, Mpu OecIIeTOYHOM
BO30YKJICHMM) JOMYCKAeTCsl NMPUMEHEHHE 3alllUThl C HE3aBUCHUMON  BBIICPKKOM BpEMEHH,
pearupytomieil Ha NOBBIIICHHE HANPSKEHUS B LIETIH BO30YKICHHUS.

B 3amure nomkHa OBITH MPETyCMOTPEHAa BO3MOXHOCTH JCWCTBHUS C MEHBIIEH BBIIEPIKKOM
BPEMEHHU Ha CHWKEHHME TOKa BO30ykaeHMs. I[Ipu Hanuuuu ycTpONCTB OrpaHHUYEHHsI IEPETPy3KU B
perynstope BO30yXICHHS OEHCTBHE HAa Pa3rpy3Ky MOXKET OCYIIECTBISATHCS OJHOBPEMEHHO OT
THX YCTPOWCTB M OT 3alluThl poropa.  JlomyckaeTcsi TakKe HCIOJIb30BAaTh YCTPOMCTBO
orpaHudeHus neperpys3ku B APB ans nefictBust Ha pasrpysky (C AByMs BbIIEP>KKaMU BPEMEHH) U
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otkimouenue. [Ipu 3ToM 3ammuTa ¢ WHTErpadbHON 3aBUCHUMON BBIICPKKON BPEMEHH MOXET He
YCTaHABIIUBATbHCS.

Ha typGoreneparopax wmomHocThi0 MeHee 160 MBT ¢ HemocpeIcTBEHHBIM OXJIAXJACHHUEM
MIPOBOJHUKOB OOMOTOK U Ha THIpOTreHepaTopax MomrHocTeio Oomee 30 MBT ¢ KOCBEHHBIM
OXJIAKJICHUEM 3alIUTy CJIEAYET BBINOJHITh aHAJOTMYHO TOMY, KaK yKa3aHo B 3.2.46.

[Ipn wHamuuuu  yCTPONCTB TPYNIOBOTO  YIpaBICHHS BO30YXKJICHHEM Ha TeHepaTopax
PEKOMEHIyeTCs BBIIIOJIHATD 3alIUTY C 3aBUCUMOM BBIIEPKKOM BpEMEHHU.



[Tpu paGote reHepaToOpoB ¢ pe3epBHBIM BO30YIUTENEM 3allUTa POTOpa OT MEPETrpy3KU JT0JDKHA
octaBatbcs B pabote. [Ipy HEBO3ZMOKHOCTH HCIONB30BAHUS 3alIUTBI C 3aBUCHUMON BBIIEPKKON
BpEMEHH JIOMyCKaeTcs NpeaycMaTpuBaTh Ha pPe3epBHOM BO30yAMTENE 3allUTy C HE3aBUCHUMOMN
BBIJIEP)KKOM BpEMEHHU.

3.2.84. Ha Giiokax ¢ TypOoreHeparopamu MomHocThio 160 MBT 1 Gonee s mpenoTBpameHus
MOBBIIICHHS HAIPSHKEHUS B PEXKUME XOJIOCTOTO X0Aa MOJKHA OBITh MPEIyCMOTPEHa 3aluTa OT
NOBBILICHUS] HANpsHKEHUs, KOTOpash aBTOMAaTUYECKH BBIBOJUTCS U3 JIEUCTBUS IIpU pabote
reHepatopa Ha ceTh. [lpu geiicTBUM  3alIUTBl JOMKHO OBITH OOECHEYEHO  TallleHHWe MOJs
re’eparopa 1 B30y IUTesl.

Ha Onokax c¢ ruaporenepatopamM Ui MPEIOTBPALEHUS TOBBIIICHUS HANpsOKEHUS MpU
cOpocax Harpy3Kd JOJDKHA OBITH MPEIyCMOTPEHA 3aIIUTa OT TMOBBIMICHUS HANPSHKEHUS. 3alluTa
JIOJDKHA ~ JIECTBOBAaTh Ha OTKIIOYEHHE OJIOKa (reHepaTopa) W TalleHWE TOJis TreHepaTopa.
JlonyckaeTcsl 1eliCTBUE 3alIUThl HA OCTAHOB arperara.

3.2.85. 3ammra OT 3aMBIKaHUI Ha 3€MJII0 B OJHOM TOYKE HEeNH BO30YXICHHS TOJDKHA OBITh
peyCMOTPEHa Ha THIPOreHepaTopax, Ha TypOoreHepaTropax ¢ BOJSHBIM OXJaKIECHUEM OOMOTKHU
potopa u Ha Bcex TypOoreneparopax momHocteio 300 MBT u Beime.  Ha rugporeneparopax
3alUTa I0JDKHA JIeHCTBOBaTh Ha OTKIIOYEHHUE, a Ha TypOOoreHepaTopax — Ha CUTHAIL

3amuTa OT 3aMbIKaHUN Ha 3€MJII0 BO BTOPOW TOYKE LIEMHU BO30YKIEHUS TypOOreHepaTopoB
JI0OJDKHA OBITh YCTAHOBJICHA Ha OJ0Kax MOITHOCTHIO MeHee 160 MBT B cooTBeTcTBHH € 3.2.48.

3.2.86. Ha Omnokax ¢ TybOoreneparopamu MomHOCThI0 160 MBT u Gonee, uMeronmmu
HEINOCPEACTBEHHOE  OXJIAXKICHHE TMPOBOJHUKOB OOMOTOK, M C THUIPOreHepaTopamMu CleqyeT
npeaycMaTpuBaTh yCTPOUCTBA 3aIMTHI OT ACHHXPOHHOT'O pPeXXHUMa C IOTepei BO30YKICHUS.

VYka3aHHblE YCTpPONCTBAa pPEKOMEHAYETCS NPUMEHSATh M Ha TypOoreHeparopax MOIIHOCTBIO
MeHee 160 MBT ¢ HenocpeACTBEHHBIM OXJIAXKICHHEM IMPOBOJHUKOB 0OMOTOK. Ha 3Tmx
TypOoreHeparopax JIOMyCKaeTcs Takke IpeaycMaTpuBaTb  aBTOMAaTHYECKOE BbISIBJICHHE
ACHHXPOHHOTO PEXHMMa TOJBKO MO OTKIIOUEHHOMY TMOJOXKEHHIO YCTPOMCTB aBTOMATHUYECKOTO
rameHus moJist (0e3 MPUMEHEHHUS 3aIIUTHI OT aCHHXPOHHOTO PEXHUMA).

[Ipu mepeBoje B ACHHXPOHHBIH pPEXUM TypOOreHepaTtopa, MOTEpPSBIIErO BO30YXKIEHUE,
yKa3aHHbIE BBIIIE YCTPOMCTBA 3alIUThl WJIM  aBTOMATHYECKOrO TAaIlICHUS TOJSI JTOJIKHBI
NEICTBOBATh HA CUTHAJ O MOTEpe BO30YKIEHUS U MPOU3BOJUTH aBTOMATHUECKOE MEPEKITIOYCHHE
HArpy3kl COOCTBEHHBIX  HYXXJ C OTBETBJICHHEM OJIOKa,  TIeHepaTop KOTOpPOro MOTepsl
BO30Y>K/IeHHE, HA PE3EPBHBII HCTOUHUK MUTAHUSI.

Bce rupporenepatopsl M TypOOTreHEpaTophl, HE JOMYCKAIOIIHME ACHHXPOHHOTO DPEXHMAa, a
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TaKXe OCTaJIbHbIE TypOOTeHEepaTOphl B YCIOBUAX JAe(DUIIUTa PEAKTUBHOM MOIIHOCTH B CHUCTEME
IIPU JACUCTBUM YKAa3aHHBIX YCTPOWUCTB JOJDKHBI OTKIIIOYATBHCS OT CETH.

3.2.87. Ilpn HayM4uMM BBIKJIIOYATENS B LIEMM F€HEPATOPA C HEMOCPEIACTBEHHBIM OXJIaKIECHUEM
IPOBOJHUKOB ~ OOMOTOK  CleAyeT  IpeaycMaTpuBaTh pE3epPBUPOBAHME IIPU OTKa3e ATOr0
BBIKJIIOYATENs (Harpumep, npuMenenuem YPOB).

3.2.88. YPOB 110 kB u Bbllle Ha 3JIEKTPOCTAHUUSAX JOJDKHO OBITH BBINOJIHEHO C Y4YETOM
CJIE Iy OLIETO:

1. nst mpeaoTBpallleHusT W3TUIITHETO OTKJIIOYEHUS HECKOJIBKUX OJOKOB PE3epBHOM 3aIUTON
OpyU BO3HMKHOBEHHMHM Ha OJHOM M3 HHMX HEMOJHO(A3HOTO pexumMa B pe3yibTaTe OTKasza
BBIKJIFOYATENST € TMO(a3sHBIM MPHUBOAOM IPH  €ro  OTKIIOYEHHWH HA  JJCKTPOCTAHIHAX C
reHepaTopaMy, UMEIOIMMH HETOCPEACTBEHHOE OXJIaXKIEHUE IPOBOJAHUKOB OOMOTOK, JIOJIKEH
OBITh TPEIYCMOTPEH YyCKOpeHHbIH 3amyck YPOB (mampumep, OT TOKOBOH 3alIUThI HYJEBOU
II0CJIEI0BATENBHOCTH TpaHChopMaTopa OJI0Ka CO CTOPOHBI CETU C OOJIBLIIMM TOKOM 3aMbIKaHHS Ha
3eMJTIO).

2. Jlns aymeKTpocTaHIUid, Ha KOTOPBIX OJIOKM TeHepaTtop - TpaHChHOpMATOp W JIMHUH HMEIOT
o0mue BBIKJIIOYATENM  (Hampumep, NpU NPUMEHEHUH TIOJYTOPHOM CXeMbl MM  CXEMbl
MHOTOYI'OJIbHUKA), HEOOXOIMMO  NpeayCMaTpuBaThb  yCTPOMCTBO  TENEOTKIIOYEHHS  AJIs
OTKJIIOUEHUS BBIKIItOUaTes u 3anpera AIIB Ha npoTHBOMNOJIOKHOM KOHLE JIMHUU TIPU JAE€HCTBUN



YPOB B cityuae ero mycka ot 3amuTthl 010ka. Kpome Toro, ciemyer mpeaycMaTpuBaTh JIEHCTBUE
YPOB Ha ocTraHOB mnepeaaTyrdka BbICOKOYACTOTHOM 3aILIUTHI.

3.2.89. Ilpu neiicTBUM Ha OTKJIIOYCHHE 3AIIMT CTaTopa TeHeparopa u TpaHcopmaropa Ojoka
OT BHYTPEHHHMX NOBPEXKICHHUM, a TAKXKE 3aIUT POTOpAa TEHEpPaTopa JOHKHO IPOU3BOJIUTHCS
OTKJIIOYEHHUE TIOBPEKICHHOTO AJIEMEHTa OT CETH, TrallieHue TOJis TeHepaTopa U BO30YIUTENs, IMyCK
YPOB u ocyiecTBiasTbCs BO3ACHCTBUE HA TEXHOJIOTUYECKHUE 3aIIHTHI.

Ecnu oTkiroueHue OT 3alIMTHl MPUBOJIUT K OOCCTOUYMBAHHMIO HATPY3KU COOCTBEHHBIX HYXI,
MPUCOEANHEHHON OTBETBICHHEM K OIOKY, 3alllMTa J0JDKHA IEHCTBOBATh TAK)KE Ha OTKIIIOYEHHE
BBIKJTFOUATENICH B e pabodero MCTOYHHMKA MUTAHUS COOCTBEHHBIX HYXI JJIS MX IMEpeBOja Ha
MATAHUE OT PE3EPBHOI0 UCTOYHUKA C ToMoIbi0 ABP.

PesepBHBIC 3amuTBI TeHepaTopa W TpaHcpopmaTopa OJIOKa TpU BHEIIHUX MOBPEKICHHSIX
JIOJIKHBI IEMCTBOBAThL B COOTBETCTBHH ¢ 3.2.81, mm. 2-4.

Ha TennoBbIX 371eKTpOCTaHIMAX C OJOYHOM CXEMOM B TEIUIOBOW YacTH B CIy4asX OTKIIIOYCHHS
0JIoKa TIpU BHYTPEHHUX MOBPESKICHUAX JTODKCH 00CCTICUNBATRLCS MOHBIN OCTaHOB Oyoka. [lpm
BHEIIHUX TMOBPEKACHUSIX, a TaKKe MpHU ACHCTBUM 3allUT B TE€X CIydyasx, KOrJa MOXET ObITh
OBICTPO BOCCTaHOBIIEHA paboTa OJI0Ka, OJIOK TOJDKEH MEPEBOJAUTHCS B PEXKUM XOJIOCTOTO X012, €CIH
3TOT PEKUM JOIMYCKAETCS TEIJIOMEXaHUUYECKHM 000PYI0OBaHHEM.

Ha ruaposnekTpocTaHIUsIX TIpU BHYTPEHHUX TMOBPEKACHHUSAX OJIOKa KPOME OTKIIIOUYEHUS
0JIoKa JOJKEH TMPOM3BOJIUTHCS OCTAaHOB arperara. [leiicTBie Ha OCTaHOB arperata JOITyCKaeTcs
OCYIIECTBIISATh TAKXKE MPHU OTKIIOYCHUH OJIOKA B Pe3yJIbTATe BHEIIHUX IMOBPEIKICHUIA.

3.2.90. Ha 6mokax reHepaTop - TpaHC(POpMAaTOp - TUHUS OCHOBHAS 3aIllUTa JIUHUA W Pe3epBHAS
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3alUTa CO  CTOPOHBI SHEPrOCUCTEMbI JOJKHBI OBITh BBIIOJHEHBI B COOTBETCTBUU  C
TpeOOBAaHUSMHU HACTOSIIIEH TTIaBBI MO 3aIUTE JIMHUN, a CO CTOPOHBI 0J0Ka (YHKIIUH PE3ePBHOM
3alUTHl JIMHUU JOJKHBI BHITIOJHATHCS PE3EPBHBIMU 3alIUTaAMU OJIOKA.

3amuTa 670Ka JOMKHA OBITH BBIMOJIHEHA COTJIACHO MPUBEICHHBIM BhIIIEC TPEOOBAHUSIM.

JeiictBue 3ammThl OJ0Ka Ha OTKIOYEHUE BbIKIodarens U nyck YPOB co  croponst
SHEPrOCHCTEMBI JIOJDKHO TEpeaBaThCs C TOMOIIBIO JIBYX B3aUMOPE3EpPBUPYEMBIX YCTPOMCTB
TEJICOTKIIOYEHUSI 10 BBICOKOYACTOTHOMY KaHally WJIM TO0 mMpoBoAaMm cBs3u. Kpome ToroO,
PEKOMEHIyeTCsl TMpeaycMaTpUBaTh OJHOBPEMEHHOE JEWCTBHME 3allUThl OJIOKa Ha OCTAaHOB
nepeaaTuuKa BBICOKOYACTOTHOM 3aIUTHI.

Ha Omokax c¢ typOorenepatopamu (mpu OJOYHOM cXeMe B TEIJIOBOM YacTH) CO CTOPOHBI
HSHEPrOCUCTEMBI  JIOJDKHO  TIE€pPelaBaThCs C IOMOILIBIO YCTPOMCTBA  TEJICOTKIIOUEHHS  Ha
MIPOTHUBOIIOJIOKHBIN KOHEIl JUMHWUW JACUCTBUE 3allUThl IMHUH (NP JABOWHOW CHCTEME IIIWH) WIH
nericteue YPOB (mpu monyTopHOM cXeMe WM CXE€M€ MHOTOYrOJIbHMKA) COOTBETCTBEHHO Ha
nepeBo]] 0J0Ka B PEKHUM XOJOCTOTO XOJa WM Ha ralleHue MOJs FeHepaTopa U OCTaHOB OJIOKa.
Kpome Toro, pekoMeHayeTcsi UCIIOIb30BaTh YCTPOUCTBO TENCOTKIIOUEHHUS U YCKOPEHHUS TallleHus
MoJIsi TeHepaTopa M OTKIIIOUEHHE COOCTBEHHBIX HYXKJ MPU JICHCTBUU PE3CPBHBIX 3AIUT CO
CTOPOHBI SHEPTOCUCTEMBI.

[Ipn HenmomHO(A3HOM OTKIIOYCHHH BBIKJIIOUATENISI CO CTOPOHBI CETH C OOJNBIIUM TOKOM
3aMBIKaHUS Ha 3€MJII0 JOJDKEH MPOM3BOJIUTHCSA YCKOpeHHbIM 3amyck YPOB Tak ke, kKak 3TO
npexycmorpeso B 3.2.88, 1. 1.

3AIIATA BO3AYIIHBIX U KABEJIBHBIX INHUH B CETSAX
HATIPSI)KEHUEM 3-10 kB C U30JIUPOBAHHOM HEUTPAJIBIO

3.291. HOna nunuii B cetsix 3 - 10 kB ¢ u3onupoBaHHOW HeHTpanbio (B TOM YHCIE U C
HEUTpasplo, 3a3eMJICHHOW Yepe3 IyroraCHTEIbHBI pPEakTop) IOJKHBI OBITH IPeITyCMOTPEHBI
YCTPOWCTBA peNIeHHOMN 3aluThl OT MHOTO(A3HBIX 3aMBIKAaHUH M OT OJHO(A3HBIX 3aMbIKAaHUN Ha
3eMJIIO.

3.2.92. 3ammuty or MHOTro(a3HBIX 3aMBbIKAaHUHN CIEAyeT TMpeaycMaTpuBaTh B ABYyX(azHOM
UCTIOJIHEHUHW U BKIIOYAaTh B OJHM U Te ke (pa3pl 1Mo BCeH CeTH JaHHOTO HANpPSKEHHS IS



o0ecrieueHHsT OTKJIIOUEHHs B OOJIBIIMHCTBE CIIydaeB JABOMHBIX 3aMBIKAHMH Ha 3€MIIO  TOJIBKO
OJIHOTO MECTa MOBPEXKICHUS.

3ammra J0KHA OBITh  BBINOJIHEHA OAHO-, JBYX- WIM TpeXpesleHHOH B 3aBUCUMOCTH OT
TpeOOBaHUI YyBCTBUTEIBHOCTU M HAJEKHOCTH.

3.2.93. Ha OOMHOYHBIX JMHUSX C OJHOCTOPOHHUM IHTAaHUEM OT MHOTO()a3HbIX 3aMbIKaHUI
JIOJDKHA YCTAaHABIMBAaThCs, KaK MPABUJIO, [BYXCTyIEHUYaTas TOKOBAasl 3allUTa, IEpBas CTYNEHb
KOTOpPOH BBINIOJIHEHA B BUJE OJIOKOBOM OTCEUKM, a BTOpas - B BUJE MaKCUMalbHOW TOKOBOM
3aIUTHI C HE3aBUCUMOM MJIM 3aBUCUMON XapaKTEPUCTUKOM BBIICPKKNA BPEMEHH.

Ha HepeakTupoBaHHBIX KaO€NbHBIX JHHHUAX C OJHOCTOPOHHUM NHMTAaHUEM, OTXOISAIIMX OT
IIMH 3JEKTPOCTAHINM, TOKOBBIE OTCEUKH JOJKHBI OBITh BBIMOJIHEHBI 0€3 BBIIEPKKH BPEMEHHU U
30Ha WX JACUCTBUS JOJDKHA OBITH OmpeziesieHa U3 ycnoBus oTkiaoueHus K3, compoBoxaaromuxcs
OCTaTOYHBIM HAIPSHKEHUEM Ha IIMHAX YKa3aHHBIX 3JeKTpocTaHIui Hxke0.5 - 0,6 HOMUHAIBHOTO.
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s BBIMONHEHUS  YKAa3aHHOTO YCJIOBUSL JOIYCKAeTCS BBIMOJHATH 3alllUTy HECEJICKTUBHOW B
coueranun ¢ ycrtpoirctBamu AIIB wiun ABP, wucnpaBisioniiMu MOJHOCTBIO WM YAaCTUYHO
HECEJIEKTUBHOE JIEHCTBUE 3aluThl. JlomyckaeTcs ycTaHaBIMBATh yKa3aHHBIE OTCEUYKM TaKKe Ha
JTUHUSIX, OTXOJSAIINX OT IIHH MOJACTAHIIUH W TUTAOIINX KpyHHBIE CHHXPOHHBIC
JIEKTPOABUTATEINH.

Eciu Ha HepeakTHpOBaHHBIX KaOENbHBIX JIMHHUSX C OJHOCTOPOHHUM MHUTAHHEM, OTXOJSIIHX
OT IIWH D3JEKTPOCTAHIMHA, TOKOBBIE OTCEYKM HE MOTYT OBITh MPHUMEHEHBI 1O TPeOOBAHUSIM
CEJIEKTUBHOCTH, TO JUIsl OOecrnedeHus: ObICTPOJACHCTBUS AOMYCKAeTCsl MNpeayCcMaTpUBaTh 3allUThI
no 3.2.94, n. 2 umu 3. [lpuMmeHeHHE STUX 3allUT JOMYCKAeTCs Takxke s padouux JIMHUN
COOCTBEHHBIX HYJ TEIUIOBBIX AMEKTPOCTAHIIUM.

Ha peakTHpOBaHHBIX JIMHUSX, BEIKIIOUATENIM KOTOPBIX HE paccYMTaHbl Ha oTkiIoueHne K3 mo
peakTopa, TOKOBbIE OTCEUKH HE JOITyCKaIOTCA.

3.2.94. Ha OIMHOYHBIX JIMHUSAX C JBYCTOPOHHUM IUTAaHUEM IIPU HAJIMYUU WU OTCYTCTBUH
OOXOJHBIX CBSI3€H, a TaK)Ke Ha JMHMSIX, BXOISIIUX B KOJIBLIEBYIO CETh C OIHOW TOUKOW MUTAHMUA,
PEKOMEHyeTCsl MPUMEHATh T€ )K€ 3allMThl, YTO M HAa OJAWHOYHBIX JIMHHUSIX C OJHOCTOPOHHHUM
nutanueM (cMm.  3.2.93), BBIIOJHSS HUX NPU HEOOXOJMMOCTH  HaINpaBiICHHBIMH. B 1iemsix
VOPOIICHUS 3alUT U OOECHeueHUsT HX CENEKTUBHOTO JEHCTBUS JOMYyCKaeTcs MPUMEHSThH
ABTOMATHUYECKOE JICICHNE CETH HA PaJHalbHBIC YIaCTKH B MOMEHT BO3HHUKHOBEHUS TIOBPEKICHUS
C TMOCJEIyIONIMM aBTOMaTHUYECKHM €€ BOCCTAHOBJICHHEM.

Ecnu HeHampaBiieHHas WJIM HampaBleHHas TOKOBas CTyNeHYaTas 3alluTa He oOecrieyuBacT
TpeOyeMbIX OBICTPONEUCTBUS W CEJIEKTHBHOCTH, JOMyCKaeTcs IMpeaycMaTpuBaTh ClEIyIOIIHe
3aLUTHI:

1) IuCTAaHITMOHHYIO 3alIUTY B MPOCTEUIIIEM UCIIOTHCHHH;

2) mnomepeuynyo auddepeHIHANbHYI0  TOKOBYIO 3alUTy (U CABOEHHBIX KaOeIbHBIX
JUHUR);

3) mpomonbHy0 Iu(QEepeHINaTbHYI0 TOKOBYIO 3aIUUTY JUISI KOPOTKUX YYacTKOB JIMHHUN; TpPHU
HE00X0IMMOCTH NPOKJIAIKN  CIEIHATBHOTO Kabenst  TOJBKO ISt MIPOIOJIBHOM
muddepeHIManbpHON 3alUThI AJIMHA €0 T0JKHA ObITh He OoJiee 3 KM.

Jnist 3amuT, yKa3aHHBIX B MIL. 2 U 3, B KQUeCTBE PE3EPBHON 3aIMTHI CIEAYET MPEayCMaTpUBATh
TOKOBYIO 3aILIUTY.

3.2.95. Ilpm  BBINOJHEHUWH 3alUTBl  NapauienbHblx JuHUd 3 - 10 kB cnemyer
PYKOBOJICTBOBATHCS YKa3aHUSIMH VIS TApAJJICIbHBIX JIMHUKA B ceTsax 35 kB (cm. 3.2.104).

3.2.96. 3amuTa OT 0qHO(A3HBIX 3aMBIKAHHA HA 3E€MITIO JIOJDKHA OBITH BBIIIOJIHEHA B BUJIC:

CEJICKTUBHOW 3amluThl (yCTaHABIWBAIOIICH TOBPEXKICHHOE HaIpaBlieHUE), ACHCTBYIONEH Ha
CUTHAJ;

CEJICKTUBHOM 3amnuThl (yCTaHABIMBAIOIICH TOBPEKICHHOE HaIpaBleHUE), ACHCTBYIONEH Ha
OTKJIIOUEHHUE, KOTJa 3TO HEOOX0IuMO MO TpeOOoBaHUSM OE30MacHOCTH; 3allUTa JOJDKHA OBITh
yCTaHOBJICHA HA MUTAIOIINX JIEMEHTaX BO BCEH JICKTPUIECKH CBI3aHHOU CETH;



YCTpOfICTBa KOHTPOJIA HU30JIIOHUHU, IPHU 3TOM OTBICKAHHME IIOBPCKIACHHOI'O J3JIEMCHTA OOJI2KHO
OCYHICCTBIATHCA CHICIHUAIIbHBIMU yCTpOI\/JICTBaMI/I; AOMMYCKACTCsA  OTBICKAHUC  TTOBPCIKACHHOIO
OJIEMCHTA MMOOYCPEAHBIM OTKIFOUYCHHUEM HpPICOCI[HHCHPIfI.
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3.2.97. 3ammta OT omHO(MA3HBIX 3aMBIKAHWK HA 3€MJIIO0 JIOJDKHA OBITh BBIMOJHEHA, KAk
MPaBHUIIO, C HCIOJb30BAaHHEM TpaHC(POPMATOPOB TOKA HYJIEBOW MOCIEAOBATEIHLHOCTH. 3alluTa B
NEPBYIO OYepe/b J0JDKHA pPEarupoBaTh Ha YCTAaHOBUBIIMECS 3aMbIKAHUS Ha 3€MJIIO; JTOIyCKAaeTCs
Takke  NPUMEHEHHE YCTPOWCTB,  PETUCTPUPYIOIIHUX KpPAaTKOBPEMEHHBIE  3aMbIKaHus, 0e3
oOecreyeHns MOBTOPHOCTHU ACHCTBHUS.

3amuTta OT oaHO(A3HBIX 3aMBIKAaHUM Ha 3eMIll0, JACHWCTBYIOIash Ha OTKIOYeHHe 0e3
BBIJICPKKM BpeMeHH 1o TpeboBaHMsIM Oe3onmacHOCTH (cM. 3.2.96), moKHA OTKIIIOYATh TOJIBKO
3JIEMEHT, MUTAIOUIUI TOBPEXIECHHBIM YYacTOK; IIPU 3TOM B KauyecCTBE PE3E€pPBHOM JOJKHA OBITH
NpeayCMOTpEHa 3allluTa, BBHIMOJHSAEMAass B BHJAE 3alllUTHl HYJEBOM TMOCIEIOBATEIBHOCTU C
BBIJICPAKKONU BpeMeHH 0KoJo 0,5 ¢, meicTByromas Ha OTKIIOYEHUE BCEH AJIEKTPUYECKU CBA3AHHOU
CETH - CHCTEMBI (CEKIIMH) IIMH WM MUTAIOIero TpaHchopMaTopa.

VYBenuueHre Toka MPOMBIIIICHHON YaCTOTHI CIIEHUANIBHO ISl 00€CTIeueHUs NeUCTBUS 3allUTHI B
CETH C HEWTpallblo, 3a3eMJICHHOM 4Yepe3 OyroracUTENbHBII peakTop (Hampumep, C MOMOUIbIO
paccTpoilku peakTopa), Kak MpaBUIIO, HE JOIyCKAeTCs MPeayCMaTpUBaTh.

3AIUTA BO3YIIHBIX U KABEJbHBIX JIMHUH B CETSX
HAIIPSIKEHUEM 26 U 35 kB C U30JINPOBAHHOM HEUTPAJIBHO

3.2.98. Hna nuamii B cerax 20 u 35 kB ¢ wu3onmpoBaHHOW HEHTpanmbi0 JOHKHBI  OBITH
MPEAYCMOTPEHBI YCTPOMCTBA PENIEUHOM 3alIUThl OT MHOTO(Aa3HBIX 3aMBbIKAaHUN U OT OAHO(A3HBIX
3aMbIKaHUH Ha 3eMJTIO.

3.2.99. 3ammry or MHOTO(a3HBIX 3aMBIKAaHUHI CIEAyeT TpeaycMaTpuBaTh B JABYyX(a3sHOM
JBYXpEJICHHOM MCIIOJHEHMHM W BKIIOYAaTh B OJHM M Te ke (a3bl MO0 BCEH CETH JaHHOIO
HaNpsOKEHUS A1l 00eCTeYeHUsl OTKIIIOYCHHUS B OOJBIIMHCTBE CIIy4aeB JBOMHBIX 3aMBIKAaHMM Ha
3eMJII0  TOJIBKO OJHOTO MeCTa MOBpEXJIEHHs. B Iensdx mOBBIMIEHNS YyBCTBUTEIBHOCTH K
NOBPEXKJCHUAM 32 TpaHchopMaTopaMd C COCIMHEHHEM OOMOTOK 3Be3Jla - TPEyTOJbHHK
JIOITyCKAETCS BBIMIOJHEHUE TPEXPETCHHON 3aUTHI.

3ammty OT OnHO(A3HBIX 3aMbIKAaHMKA HA 3EMJIIO CIIEAYeT BBINOJHATH, KaK IPaBHIIO, C
neiictBueM Ha curHaia. Jljis OCyLIEeCTBIEHHs 3alllUThl JOIYCKAETCs HCIOJIb30BATH YCTPOWCTBO
KOHTPOJISI U30JISILIUN.

3.2.100. IIpu BBIOOpE THIA OCHOBHOH 3alIUTHI CJAEAYET YUUTHIBATh TPEOOBAaHUS 0OeCTIEUEHUS
YCTOMUMBOCTH pabOThl SHEPTOCUCTEMBI U HAJIKHOU pabOThl MOTPEOUTENS aHAJOTMYHO TOMY, Kak
9TO YUUTBIBAETCA JUIs 3allUThl TMHUH HanpspkeHueM 110 kB (cm. 3.2.108).

3.2.101. Ha oOuHOYHBIX JMHHUAX C OJHOCTOPOHHHUM NHTAHHEM OT MHOTO(a3HBIX 3aMbIKAHUI
JIOJDKHBI  OBITh YCTaHOBJICHBI IPEHMYILECTBEHHO CTYIEHYAThIe 3aIlUThl TOKA WM CTYIEHYaThIe
3allUThl TOKA W HAOpsHKEHMsA, a €CIM TaKue 3alluThl HE YIOBJIETBOPAIOT TPeOOBAHUAM
YyBCTBUTEIBHOCTH WM OBICTPOTHI OTKIIOUEHHs moBpexiaeHus (cm. 3.2.108), Hampumep Ha
TOJIOBHBIX Y4aCTKax, - IUCTAHLIMOHHAS CTyIIEHYaTas 3al[1Ta IPEUMYIIECTBEHHO C IIyCKOM I10 TOKY.
B nocnegnem cilydae B KauecTBE JOMOJHMUTEIBHOW 3aIUTBl PEKOMEHAYETCS  HCIIOJIb30BAThH
TOKOBYIO OTCEUKY 0€3 BBIZICPKKH BPEMCHH.

Jns  AuHUN, COCTOSIIIUX M3 HECKOJBKUX MOCJEI0BATEIbHBIX YUYAaCTKOB, B IIEJISAX YIPOLICHUS
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JIOTTYCKAeTCsl HMCIOJIb30BAHUE HECEIEKTUBHBIX  CTYMEHYAThIX 3alUT TOKAa M HANpsHKEHUS B
COYETaHUHU C ycTporcTBamu noovepeanoro AIIB.

3.2.102. Ha oAMHOYHBIX TUHUSAX, UIMEIOIINUX MUTaHKUE C ABYX WM Ooyiee CTOpOH (TOocienHee - Ha
JUHUSAX C OTBETBICHUSAMHM), KaK TPHU HAJIUYUHU, TaK U MPU OTCYTCTBUU OOXOJHBIX CBSI3EH, a TaKKe



Ha JIMHUAX, BXOJSIIMX B KOJBLEBYIO C€Th C OJHOM TOYKOM MUTAHUS, PEKOMEHAYETCsS NPUMEHAThH
T€ € 3allUThl, YTO U HA OJUHOYHBIX JUHUSAX C OJHOCTOPOHHUM mnuTaHueMm (cMm. 3.2.101),
BBINOJIHAS MX NPU HEOOXOIMMOCTH HANpPaBICHHBIMH, a JUCTAHIMOHHBIE - C IIyCKOM OT pele
comnpotuBieHus. [Ipu 3ToM A0myckaeTcss HeCENeKTUBHOE OTKJIIOYEHUE CMEXKHBIX 3JIEMEHTOB IpPU
K3 B "mepTBOI" 30HE MO HANPSKEHHUIO pElie HANpaBICHUS MOIIHOCTH, KOTJa TOKOBas OTCEuKa,
UCTIONIb3yeMasi B KadyecTBE MAOMONHUTENbHON 3amuThl (cM. 3.2.101), He ycTaHaBnuBaeTcs,
HampuMep M3-3a HEJOCTATOYHOM €€ YyBCTBUTEJIHOCTH. 3alllUTa yCTAHABIMBAETCS, KaK MPaBUIIO,
TOJILKO C T€X CTOPOH, OTKYJa MOXET ObITh [10JJaHO MUTAHUE.

3.2.103. Ha KOpOTKMX OJAMHOYHBIX JIMHHUSX C JBYCTOPOHHUM MHUTAaHUEM, KOTJIa 3TO TpedyeTcs 1o
YCIOBHIO OBICTPOTBI AEWUCTBUS, IOMYyCKaeTcs INMPUMEHEHHE MpOAONbHON  nuddepeHnuanibHon
3alIUThl B KayecTBe OCHOBHOM. IIpu aToM mymHa xabess, MPOKIAIbIBAEMOIO CHEUUANbHO IS
9TOM 3allUThI, HE JOJDKHA IpeBblIaTh 4 KM. /[l KOHTpOJS MCIPABHOCTH BCIIOMOIATENbHBIX
IIPOBOJIOB 3alllUTHl CJEAYET MpeaycMaTpUBaTh CIELUANbHbIE YCTpoWicTBa. B JomosnHeHue K
POJOIBHON AU(PEepeHIINATHFHON 3alIUTe B KAa4eCTBE PE3CPBHON JOHKHA OBITh IPHUMCHEHA
omHa w3 3amut no 3.2.102.

3.2.104. Ha mapayuienbHBIX JTUHHUAX, UMEIOIIUX IMUTAHHE C JBYX WM OOJiee CTOPOH, a TaKkKe
Ha TMTAlOLUIeM KOHLE MapauleNbHbIX JMHUNA C OJHOCTOPOHHUM IHUTAaHUEM MOTYT OBITh
UCIIOJIb30BAaHbl T€ K€ 3alIUTHI, YTO U HA COOTBETCTBYIOUIMX OAMHOYHBIX JUHUAX (cM. 3.2.101 u
3.2.102).

Jnis yCKOpeHHs OTKIIIOYEHHS  IMOBPEXKJIEHUS, OCOOCHHO TpU  HCIOJIB30BAaHUM TOKOBBIX
CTYNEHYAThIX 3AIMUT WM CTYNEHYAThIX 3alUT TOKA W HANPSDKEHUS, HA JIMHUSX C JIBYCTOPOHHHUM
NUTAaHUEM MOXXET OBITh TNPUMEHEHA JOMOJHUTENBHO 3alldTa C KOHTPOJIEM HampaBJICHUS
MOIIHOCTH B MapajuleJIbHOM JMHHUU. OTa 3alllUTa MOXET ObITh BBINOJIHEHA B BUJAE OTICIIbHOU
HOMEPEeYHOM  TOKOBOM  HAampaBlIeHHOW — 3alUThl WJIM  TOJBKO B BHUJAE LEMNU YCKOPEHHUs
YCTAaHOBJICHHBIX 3aIIUT (MAKCUMAaJIbHOM TOKOBOM, AMCTaHLMOHHON) C KOHTPOJIEM HaIlpaBJICHUS
MOIITHOCTH B MapajieIbHOM JIMHUY.

Ha npuemHOM KOHIE IBYX MNapajlIeNIbHbIX JIMHHUN C OJIHOCTOPOHHUM NMUTaHHEM, KaK IPaBUIIO,
JIOJKHA OBITh UCIIOJIb30BaHa nomnepeuHas auddepeHraibHas HalpaBieHHas 3alluTa.

3.2.105. Eciu 3ammra 1o 3.2.104 He ynoBieTBOpseT TpeOOBaHUAM OBICTPOACUCTBHS (CM.
3.2.108), a 3amuTa ¢ KOHTPOJIEM HANpPABJICHHUSI MOITHOCTH B MapalIeIbHON JIMHUHM HEMTPUMEHUMA
WM HeXXeNaTellbHa, B Ka4eCTBE OCHOBHOM 3aluThl (Ipu paboTe ABYX MapasUIebHBIX JTUHHUM) Ha
JBYX MapajuleJbHBIX JIMHUSAX C JBYCTOPOHHUM IHTaHMEM M Ha [UTAIOIIEM KOHLE JIBYyX
NapajuleJbHBIX ~ JIMHUH € OJHOCTOPOHHUM IIMTAHHUEM CJEIYET IPUMEHATh IONEPEUHYIO
Qg depeHIraIbHYI0 HaPaBICHHYIO 3aIINTY.

[Tpu 3TOM B pexxume paboThl OJHOM JIMHUM, a TAKXKE B KaueCTBE PE3epBHOI mpu paboTe IBYX
JUHUM CleyeT HUCHOJb30BaTh cTyneHdaryro 3amury no 3.2.101 u 3.2.102. [lomyckaercs
BKJIIOUEHHUE 3TOM 3alIUThl WM OTAEIbHBIX €€ CTyIeHel Ha CyMMy TOKOB 00euX JIMHUHN (Hampumep,
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pPE3epPBHON CTYNMEHU B LIEISAX YBEIMUYEHUS €€ UyBCTBUTEIBHOCTH K MOBPEXKIECHUSM Ha CMEKHBIX
AIIEMEHTAaX). JlomyckaeTcss TakKe  HCIIOJIb30BaHHWE TMomnepeyHo  nuddepeHmanbHON
HAIpaBJIEHHOW 3alllUThl B JOMOJIHEHHWE K CTYNEHYAaThIM TOKOBBIM 3alUTaM JJIi yMEHbILIECHUS
BPCMCHHM OTKJIHOUCHUA TIOBPCKACHUA Ha 3allUIIACMBIX JIMHUAX, CCJIIM IO YCJIOBUIO 6I>ICTp0TBI
nerictBus (cM. 3.2.108) ee ycraHOBKa He 00s3aTeNIbHA.

B OTACJ/IbHBIX CJIydassX Ha KOPOTKUX MapaAJUICIIbHBIX JIMHUAX OOIMYCKACTCAd MTPHUMCHCHUC
npotoibHON nuddepeHnuanbHon 3amuThl (cM. 3.2.103).

3AIIMTA BO3IYIIHBIX TUHUHA B CETSIX HANIPSI’KEHUEM
110-500 kB C 9®PEKTUBHO 3A3EMJIEHHON HEUTPAJIBIO

3.2.106. [ns muauit B cetsix 110 - 500 kB ¢ addextuBHO 3a3eMICHHON HEUTPaNbIO JTOJIKHBI
OBITH TIPEIYCMOTPEHBI YCTPOMCTBA PEJICHHOW 3alIUThl OT MHOTO(Ma3HBIX 3aMBIKAHUA € OT
3aMBIKaHUH Ha 3EMJIIO.



3.2.107. 3ammThl JOJDKHBI OBITH O0OPYOBAaHBI YCTPOMCTBAMHU, OJOKHUPYIOIIMMH UX JACHCTBHE
OpyU KavyaHUSX, €CIM B CETHM BO3MOKHBI KayaHUs WIM ACHHXPOHHBIA XOJ, MPU KOTOPBIX
BEpPOATHbI  M3JMIIHUE cpaldaThiBaHMs 3amMThl. JlomyckaeTcs BBIMIOJIHEHUE — 3allUThl 0e3
OJIOKMPYIOIIUX YCTPOMCTB, €CIIM OHA OTCTPOEHA OT KauaHUii 1o BpeMeHu (okouo 1,5 - 2 ¢).

3.2.108. [lns nunamit 330 kB u BbIlIe B KauecTBE OCHOBHOM JOJDKHA OBITH IMPEAyCMOTpEHa
3amuTa, AeiicTByromas 6e3 3amenneHus npu K3 B qr000i TOUke 3alUIIAEMOr0 y4acTKa.

Jlna nunuit HanpspkeHueM 110 - 220 kB Bompoc o Tune OCHOBHOM 3allluThl, B TOM YHUCIE O
HEOOXOJUMOCTH TMPUMEHEHHsI 3allUThl, JAeicTByromei 6e3 3ameninenus npu K3 B moboil Touke
3alIMIIAeMOT0 y4YacTKa, JIOJDKEH peliatbcss B TEPBYIO oOuepelb C y4eToM TpeOOBaHHS
COXpaHEHHUsS YCTOMYMBOCTHM  pabOTBl  3HeprocucteMbl. [lpm 3TOM, ecaum Mo pacueram
YCTOWYMBOCTHU HE MPEIBSABISIOTCS IpyTrHe, 0ojiee KEeCTKUEe TPeOOBaHMsI, MOXKET ObITh MPUHSATO, YTO
yKa3aHHOe TpeOoBaHHE, KaK MpaBWIIO, yIOBJIETBOpsieTcs, kKorna tpexdasusie K3, mpu koTopbix
OCTaTOYHOE HAIpsDKCHHWE Ha IMWHAX dekTpocTanmmii U noactanuuid Hwke 0,6 - 0,7 Usow,
OTKJIIOUaroTCA 0€3 BBIJIEPKKM BpeMEHU. MeHblllee 3HaueHHe ocTaToyHoro HamnpsokeHus (0,6
Uson) MOXeET ObITH qomytneHo st tuauit 110 kB, meHee orBeTcTBeHHBIX JuHMM 220 KB (B cuiibHO
Pa3BETBIEHHBIX CETAX, IJ€ NUTaHHE MOTpeOuTeNeld HaAeKHO OO0ECIEeYMBACTCS C  HECKOJIbKUX
CTOPOH), a TaKXke s Ooyee oTBeTCTBEHHBIX JWHUK 220 kB B ciyyasx, korja paccMaTpuBaemMoe
K3 He mpuBoAMT K 3HAYUTEIIBHOMY COPOCY HArpy3KH.

[Ipu BBIOOpE THIA 3alIMT, yCTaHaBIMBaeMbIXx Ha JuHUAX 110 - 220 kB, kpome TpebGoBaHUs
COXPAaHEHUS YCTOMYMBOCTH PAOOTHI YHEPTOCUCTEMBI JOJKHO OBITH YUTEHO CIIEIyIOIICE:

1. Ha nunausx 110 kB u Bbiie, orxoasumx oT ADC, a TakkKe Ha BCEX 3JIEMEHTax MpHUJIeraroein
CeTH, Ha KOTOpPBIX TpHU MHorodaszueix K3  ocrarouynoe HaIpsiKeHUE npsMoit
MOCIIEZI0BATEILHOCTH Ha CTOPOHE BhICIIEro HampspkeHus 010koB ADC MOXKeT cHMXaTbes Oolee
yem 10 0,45 HOMHHAIBHOTO, CJIEeAyeT OOecleyuBaTh PE3epPBUPOBAHUE OBICTPOACHCTBYIOLIUX
3alllUT C BBIJEPKKON BpeMEHH, He npeBbimatoiieii 1,5 ¢ ¢ yuerom geiicrsust YPOB.
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2. lloBpexnaeHus, OTKJIIOYEHHUE KOTOPBIX C BBIAEPKKOW BPEMEHU MOXKET MPHUBECTH K
HapylmIeHUIO pabOThl OTBETCTBEHHBIX  IMOTpeOuTeNel, MOKHBI OTKIIOYAaThCs 0€3 BBIIEPIKKU
BPEMEHHU (HampuMmep, TOBPEKICHUSA, NPU KOTOPHIX OCTAaTOYHOE HAINpPsDKEHHE  Ha IIMHAX
anekTpocTaHuuit U moxactaHuuit Oyner Huwke 0,6 Usow, €CIM OTKIIOYEHHE MX C BBIICPKKOU
BPEMEHHU MOKET MIPUBECTH K CAMOPA3TPy3Ke BCIECACTBUE JaBUHBl HAMPSKEHUS, WINA MOBPEXKICHUS
¢ octatoyHbIM HampspkeHHeM 0,6 Unow, 1 O0JIEE, €CIIN OTKJIIOYEHHE MX C BBIIEPKKOH BpeMeHU
MOJKET MPUBECTU K HAPYIICHUIO TEXHOJIOTHH).

3. Ilpu HeoOxomauMocTu ocylecTBieHUs ObicTpoaeiicTBytomero AlIIB Ha nuHuM nomkHA
ObITh  yCTaHOBJIEHA OBICTPOJCHCTBYIOIIAS 3amrTa, o0ecTeYrBaromas OTKJIIOUEHHUE
HOBPEXJCHHOM JIMHUU 0€3 BBIAEP)KKH BPEMEHU C 00E€UX CTOPOH.

4. Ilpy OTKIIOYEHUHU C BBIIEPKKONM BPEMEHU MOBPEKICHUM C TOKaMM, B HECKOJBKO pa3
IIPEBOCXOJAIMMY HOMUHAJIBHBIN, BO3MOXKEH HEIOITyCTHMBIN IEPErpeB IPOBOAHUKOB.

Jlonmyckaercss TOpUMEHEHHE OBICTPOJECHCTBYIOIIMX  3aIllUT B CIIOXKHBIX CETAX WU IIpH
OTCYTCTBHUH U3JI0KEHHBIX BBIIIE YCIOBUI, €CJIM 3TO HEOOXOAUMO /17151 00ECIIEUEeHHUs CEIEKTUBHOCTH.

3.2.109. Ilpu ouenke obOecrneueHUs TpPeOOBAHUN YCTOWYMBOCTH, HCXONsS U3 3HAYCHUH
0CTaTOYHOT0 HanpskeHus 1o 3.2.108, HeoOX0ANMMO PyKOBOACTBOBATHCS CIIETYIOIINM:

l. Ind OOWMHOYHOM CBSI3U MEXAY JJIEKTPOCTAHLMAMM WM SHEPrOCUCTEMaMHU yKa3aHHOE B
3.2.108 ocTtaToyHOE HaINpsKEHHE JOJDKHO OBITh IMPOBEPEHO HA  IIMHAX MOACTAHLUMHA U
JNEKTPOCTAHLIMN, BXOASIIMX B JAHHYIO CBs3b, npu K3 Ha IUHMAX, OTXONAIIMX OT ITHX LIMH,
KpOMe JIMHUH, 00pa3yommx CBs3b; [UIA OJWHOYHOW CBSI3M, COAEp)KAlled YacTh Y4YacTKOB C
napasuleIbHBIMU JJUHUSIMU, - Takke npu K3 Ha KaXI01 U3 ATUX NapauIeIbHbIX JTUHUM.

2. llpy HamMYuM HECKOJBKUX CBSI3€H MEXKAYy DJIEKTPOCTAHLUUSAMHU WIM SHEProcUCTEMaMu
ykazanHoe B 3.2.108 3HaueHWE OCTATOYHOTO HAMPSDKCHHS JTOJDKHO OBITH MPOBEPEHO HA ITWHAX
TOJIBKO T€X MOJCTAaHIUI WU 3JIEKTPOCTAHIUH, T1€ COEAUHAIOTCS 3T CBs3H, Ipy K3 Ha cBs34X U Ha
JOpYTUX JHMHUSX, MUTAIOMIMXCS OT 3THUX LIMH, a TaKK€ Ha JIMHUAX, [HUTAIOIIUXCS OT UIMH
MOJCTAaHIINN CBSI3EH.



3. OcTaTo4HOE HAMpPSHKEHUE JOJDKHO OBITH TpoBepeHo Mpu K3 B KOHIIE 30HBI, OXBaThIBAEMOU
NEepBOMl  CTYNEHBIO 3aIUTHI B PEXHME KACKAJHOTO OTKJIIOYEHUS MOBPEXKICHHUS, T.€. IMOCIE
OTKJIFOUEHUS BBIKJIIOYATENS C MPOTUBOMOJIOKHOTO KOHIIA JIMHUU 3aIUTON 0€3 BBIIEPKKH BPEMEHHU.

3.2.110. Ha OOuHOYHBIX JMHHUAX C OJHOCTOPOHHHUM NHTAHHEM OT MHOTO(a3HBIX 3aMbIKAaHUI
CleayeT YCTaHABIMBATh CTYNEHYATHIE TOKOBBIC 3aIMTHI WJIM CTYIEHYAThIE 3alllUThl TOKa U
HanpspkeHus. Ecnu Takuwe 3aluThl HE  yAOBJIETBOPSIOT TPeOOBAHHSIM UYYyBCTBUTEIBHOCTH HIIU
OBICTPOTHI OTKJIIOUEHHUS MOBpexkAeHU (cM. 3.2.108), HarpuMep Ha TOJIOBHBIX YYacTKaX, WJIH €cCld
9TO  IIeIecO00pa3HO MO YCJIOBUIO COTJIACOBAHHS 3allUT CMEXKHBIX YYacTKOB C  3alllUTOM
paccMaTprUBaeMOTro Y4acTKa, TOJKHA ObITh MPEIyCMOTpPEHA CTylIeHUaTasl AUCTAHIIMOHHAS 3aIlUTa.
B nocienneM ciiydae B KauecTBE JOMOJHUTEIBHOW 3alUThl PEKOMEHIYETCS HCIOJb30BaTh
TOKOBYIO OTCEUKY 0€3 BBIICPKKH BPEMEHHU.

Ot 3aMBIKaHUI Ha 3eMJII0 JIOJDKHA OBITH MPeayCcMOTpeHa, KaK MpaBUiIo, CTyleHYaTas TOKOBast
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HalpaBJICHHAs WM HEHAIIPaBJICHHAs 3al1Ta HYJEBOW MOCIEI0BATEIbHOCTH. 3alUTa JOKHA ObITh
yCTaHOBJIEHA, KaK MPABUJIIO, TOJIBKO C T€X CTOPOH, OTKY/Ia MOXKET ObITh MOJaHO ITUTAHHUE.

JUis nuHUM, COCTOSALIMX W3 HECKOJIBKUX IOCIIENOBATENbHBIX YYacTKOB, C LIEJbIO YNPOILEHUS
JIOITyCKAeTCsl MCIOJIb30BAaHUE HECEJIEKTUBHBIX  CTYNEHYAThIX 3aIIUT TOKA M HampspKeHus (OT
MHOTO(a3HbIX 3aMbIKaHUN) U CTYHEHUYAThIX TOKOBBIX 3alllUT HYJEBOM IOCIIE0BATEIbHOCTH (OT
3aMBIKaHUN Ha 3€MJII0) B COUETAHUU C yCTpoicTBamMu noouepeanoro AlIB.

3.2.111. Ha ogAMHOYHBIX JIUHUSX, UMCIOIIUX MUTAHUE C JIBYX WJIU OoJiee CTOPOH (TOCieaHee - Ha
JVHUAX C OTBETBICHUSMM), KaK IPH HAINYMHU, TAK M IIPU OTCYTCTBUM OOXOJIHBIX CBA3EH, a TaKkxke
Ha JIMHUAX, BXOISIIUX B KOJIBLEBYIO CETh C OJTHOW TOYKOW MUTAHUS, OT MHOTO(A3HBIX 3aMBbIKAHUIN
JOJDKHA OBITh NPUMEHEHA JAMCTaHIMOHHAs 3aIiuTa  (IPEeUMYIIECTBEHHO TPEXCTyIleHYaras),
UCTIONIb3yeMasi B KaueCTBE PE3epBHOM MM OCHOBHOM (IOciieHee - TOoabKO Ha juHMsXx 110 - 220
kB).

B kauecTBe MOMONHUTENBHOW 3alllUTBl PEKOMEHYETCsl UCIOJIb30BATh TOKOBYIO OTCEUKy 0€3
BBIIEP)KKM BpeMEHU. B OTHeNbHBIX ciyyasx AOIMYCKAeTCsl UCHOJIb30BaTh TOKOBYIO OTCEUKY JJIS
JecTBUs pu  OMIMOOYHOM BKIIIOYEHHH Ha TpexX(a3HyI0 3aKOPOTKY B MECTE YCTAHOBKU 3allMTHI,
KOI'Jla TOKOBasi OTCEYKa, BBINOJHEHHAs /UId JCHCTBUS B JPYIUX PEKHUMax, HE YJOBIIETBOPSET
TpeOOBaHUIO UyBCTBUTEIHHOCTH (CM. 3.2.26).

Ot 3amMBbIKaHUIl HA 3eMJTI0 JOJDKHA OBITh MpelyCcMOTpEeHa, KaK IPaBMIIO, CTyIeHYaTass TOKOBas
HalpaBJIeHHas UM HEHAMpaBJICHHAs 3alllUTa HyJIEBOM MOCIIEe10BaTEIbHOCTH.

3.2.112. B xauecTBE OCHOBHOHM 3aIlUTHl OT MHOTO()A3HBIX 3aMBIKAHUN Ha MPUEMHOM KOHIIE
TOJIOBHBIX YYaCTKOB KOJBIIEBOH CETH C OJHOM TOYKOW MUTAHUSA PEKOMEHAYETCs NPUMEHATh
OJIHOCTYIICHYATyl0 TOKOBYI0 HAIlpaBICHHYIO 3allMTy; Ha JAPYTMX  OJUHOYHBIX JIMHMSIX
(mpeumymectBeHHO 110 kB) nmomyckaeTcss B OTAENBHBIX CllydasX HPUMEHSATh CTyIll€HYaTbhle
TOKOBBIE 3alUTHl MJIM CTYNEHYATyI0 3allUTy TOKA W HANpsDKEHUs, BBIIOJHIS MX B cilydae
HEO0OXOJUMOCTH HalpaBJIE€HHBIMU. 3aILUTY CJIEIyEeT yCTaHABIMBATh, KaK MPaBUIJIO, TOJIBKO C TEX
CTOPOH, OTKY/Ia MOXKET OBbITh IIOJJAHO MMUTAHHE.

3.2.113. Ha napasuienbHbIX JIMHUSAX, UMEIOIIMX NUTAaHUE C JBYX WM O0Jiee CTOPOH, a TAKXKE Ha
IUTAIOLIEM KOHIIE MapaljiesIbHbl JIMHUM C OJHOCTOPOHHUM IMTAaHUEM MOTYT OBbITh MCIIOJIb30BaHbI
T€ K€ 3aIUThI, YTO ¥ HA COOTBETCTBYIOIIUX OAMHOYHBIX TUHUAX (cM. 3.2.110 m 3.2.111).

Jlis yCKOpeHUsl OTKJIFOYEHUS 3aMbIKAHUH Ha 3eMJII0, a B OTACIbHBIX CIy4asX M 3aMbIKaHUM
MeXay ¢aszamMM Ha ~ JIMHUSX C JBYCTOPOHHMM  THMTAHUEM MOXET  ObIThb TNpPUMEHEHa
JIONIOJIHUTENbHAS 3alUTa C KOHTPOJEM HAIIPABJICHHS MOIIHOCTU B NapajyIelIbHOW JMHUU. OTa
3alIUTa MOXET ObITh BBIINOJIHEHA B  BHUJAE OTAEIbHOM IONEPEeYHOH TOKOBOM  3amuThl (C
BKJIIOUEHUEM DeJie Ha TOK HYJIEBOM IOCIEA0BAaTENbHOCTH WIM HAa (pa3HblE TOKH) WM TOJBKO B
BUJIC LENM YCKOPEHHs YCTAHOBJICHHBIX 3allUT (TOKOBOM  HyJEBOW  MOCJEI0BATEIbHOCTH,
MaKCHMaJbHOW TOKOBOM, AMCTAaHLUMOHHOW M T. I.) C KOHTPOJEM HANpaBJIEHUS MOIIHOCTH B
HapasieNbHbIX JTUHUAX.



C 1enpio NOBBIIIEHUS YYBCTBUTEIHHOCTH 3aIIUTHI HYJIEBOM MOCIEA0BATEILHOCTH JOIYCKAETCs
npeaycMarpuBaThb BbIBCACHUC U3 pa60T1>1 OTACJIbHBIX €€ CTyHeHel\/JI IMPU OTKJIFOYCHUHN BBIKITHOYATCIIA
napasuiebHON JIMHUMU.
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Ha mpueMHOM KOHLEe OBYX MapajuleNIbHBIX JIMHUM C OJHOCTOPOHHUM IUTAaHUEM, KaK ITPaBUIIO,
JIOJKHA OBITh IPEAyCMOTpEHa mnornepedHas nuddepeHuaibHas HalpaBIeHHas 3aluTa.

3.2.114. Ecou 3ammura mo 3.2.113 He yaoBieTBOpsieT TpeOOBaHUAM OBICTPOACHCTBUSA (CM.
3.2.108), B kayecTBE OCHOBHOM 3alUTHI (TIpU padoTe IBYX MapauIeNbHBIX JMHUI) Ha MUTAIONIIEM
KOHIIE NIBYX mapajenbHbix jJuHuid 110 - 220 kB ¢ OgHOCTOPOHHMM MNHWTAaHUEM U Ha JBYX
napaienbHblx JMHMSAX 110 kB ¢ ABYCTOpOHHMM NHTaHMEM TNPEUMYIIECTBEHHO B
paclpeNieuTeIbHBIX CETAX MOXET  OBITh TpPHMEHEHa TorepedHas  auddepeHmanbHas
HaIlpaBJIE€HHAs 3alllHTA.

[Ipu sTOM B pexume paboThl OJHOM JTUHHUM, a TAK)KE B KayeCTBE Pe3epBHOM Mpu paboTe ABYX
nuHUM ucnonedyercd 3ammra mo 3.2.110 m 3.2.111. [JomyckaeTcsi BKIFOUEHHUE 3TOW 3alUThl WU
OTJICNIbHBIX €€ CTYyIEHEeH Ha CyMMY TOKOB 00enX JTUHHIA (Hanmpumep, MOCIeIHEeH CTYyIIeH! TOKOBOU
3alUTHl  HYJIEBOM  IOCIIEOBATEIBLHOCTH) C  LEJNbI0 TOBBIIICHUS €€ YYBCTBUTEIBHOCTH K
MOBPEXKICHUSIM Ha CMEXKHBIX 3JIEMEHTAX.

JlomyckaeTcsi MCIOJb30BaHKME TonepeuHol audepeHnrantbHOl  HANpaBJICHHOW 3alUThl B
JIOTIOJTHEHHE K CTYNEHYaThIM TOKOBBIM 3alllUTaM NapayuieiabHbIX JUHUK 110 kB nns yMeHblIeHus
BPEMEHU OTKJIIOUEHHUS TMOBPEKACHHUS Ha 3alUIIACMBIX JIMHUSIX B CIydasX, KOT/a IO YCIOBHUSM
osicTpoaeiicTBus (cM. 3.2.108) ee ucnonab30BaHUE HE ABISAETCS 005S3aTEIHHBIM.

3.2.115. Ecnu 3ammra no 3.2.111-3.2.113 He ynoBnerBopsieT TpeOOBaHUIO OBICTPOACHCTBUS
(em. 3.2.108), B KayecTBE OCHOBHBIX 3alIUT OAMHOYHBIX U MapajUIeNbHBIX JUHUH C
JBYCTOPOHHHUM TIUTAaHUEM CJEAyeT MPeAyCMaTpuBaTh BBICOKOYACTOTHBIE U  MPOAOJBHBIE
nudepeHIaIbHbIC 3alTUTHI.

Jlna nunnit 110 - 220 kB pekomenayeTcst ocyIecTBIAT, OCHOBHYIO 3aLIUTY € HCIOJb30BaHUEM
BBICOKOYACTOTHOM OJIOKMPOBKH  JTUCTAHIIMOHHOM W TOKOBOW HAIlpaBJICHHOW HYJEBOM
MOCIIEAOBATEIHPHOCTH 3aIllUT, KOTJa 3TO IeJIecOO00pa3HO MO  YCIOBHSIM YYBCTBHTEIHHOCTH
(HampuMep, Ha JMHUSAX C OTBETBJICHUSMU) WU YIIPOLICHUS 3aIIUTHI.

[Ipy HEOOXOAMMOCTH TMPOKIAIKH  CIEUUAIbHOrO Kabens HUCHOIb30BaHUE  MPOAOIHHOU
G depeHIATEHON 3aUThl JIOJDKHO OBITh 000CHOBAHO TEXHUKO-3KOHOMHUYECKHM PACUYETOM.

Jns  KOHTpOJs HMCHPABHOCTUM  BCIIOMOTATENIbHBIX  MPOBOJOB 3alUTHl JOJDKHBI OBITh
MIPETYyCMOTPEHBI CIIEIUATIbHBIE YCTPOICTBRA.

Ha muamax 330 - 500 kB B [omomHeHHWE K BBICOKOYACTOTHOM 3allUTE CJEeAyeT
NpeayCMaTpUBaTh MCIOJIB30BAHUE YCTPOMCTBA TMEpeAaud OTKIIOYAIOIIET0 WIM pPa3pellaroliero
BBICOKOYACTOTHOTO CUTHaja (AJi1 YCKOpPEHHUsl EeHCTBUS CTYNEHYATON pe3epBHOM 3aIlMThI), €cliu
TO YCTPOMCTBO TMpeaycMoTpeHo st apyrux ueneil. Ha nunmsx 500 kB pomyckaercs
YCTaHABJIUBATh YKAa3aHHOE YCTPOMCTBO CHELMATBHO JJIsSI PEJICMHOM 3allUTHI.

JlonmyckaeTcst B ciy4asix, Korjaa 3To TpeOyeTcst o ycioBusM ObicTpoaeiictBus (cM. 3.2.108) umm
YyBCTBUTEIBHOCTH (HAampuMep, Ha JIMHUAX C OTBETBICHUSIMH), UCIOJB30BAaHUE  Tepenadu
OTKJIFOYAIOILIEr0 CUTHAJA JIs1 yCKOPEHUS AEUCTBUS CTyneH4aThIX 3auT Junuid 110-220 kB.

3.2 116. Tlpu BbIMOJHEHHH OCHOBHOW 3ammThl Mo 3.2.115 B KadecTBE pPE3EpBHBIX CIIEIYET
MPUMEHSTD:
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or wmHorodasHeix K3, Kkak mpaBuio, AMCTAHIMOHHBIC 3aIUTHI, MPEUMYIIECTBEHHO
TPEXCTYIIEHYATEIE,

OT 3aMBbIKAaHMA Ha 3E€MJII0 CTYIEHYaThble TOKOBBIC HAINpABJICHHBIC WJIM HEHAIPaBJICHHBIC
3alIUThI Hy.HGBOfI ITOCJICA0OBATCIBbHOCTH.

Ha cnydaii 1iMTenbHOTO BBIBEICHUSI M3 JIEMCTBUS OCHOBHOM 3alllMThI, YKa3zaHHOW B 3.2.115,
KOTJa JTa 3alliTa YCTAaHOBJEHA MO TPEOOBAHMIO OBICTPOTHI OTKIIOUEHHS! MOBPEXKICHHS (CM.



3.2.108), momyckaercs TpenxycMaTpUBaTh HECEICKTHBHOE YCKOPEHUE PE3ePBHOM  3aIUTHI OT
3aMbIKaHUA Mexay ¢azamu  (HampuMmep, C  KOHTPOJEM 3HAuYeHHs HaIpsDKEHHs MPsSMOU
MOCJICIOBATEIILHOCTH ).

3.2.117. OcHoOBHBIE 3aIlUTHl, OBICTPOAEUCTBYIOLINE CTYIEHH PE3EepBHBIX 3alUT OT
MHOTO(a3HBIX 3aMBbIKAaHUW M W3MEpHUTENbHbIE opraHbl ycTpoiictBa OAIIB s muamit 330 - 500
KB  1OmKHBI OBITH  CHIELUAILHOTO UCTIOJNIHEHUs, O00eCHeunBaloero MUX HOpMalbHOe
(GyHKIMOHMPOBaHME (C 3aJaHHBIMU  [apaMeTpamMH) B YCJIOBHUSIX MHTEHCUBHBIX MEPEXOJHBIX
JJIEKTPOMAarHUTHBIX MPOLIECCOB M 3HAUUTENBHBIX €MKOCTHBIX MPOBOAMMOCTEN JNuHUM. g 3TOro
JIOJKHBI OBITH MPEyCMOTPEHBI:

B KOMIUIEKTaX 3alluT U u3MepuTenabHbix opranax OAIIB - meponpusTusi, OorpaHUYHUBaIOIINeE
BIIMSIHUE TIEPEXOTHBIX AIEKTPOMArHUTHBIX MPOIECCOB (HAIPUMED, HU3KOYACTOTHBIE (PUIIBTPHI);

B nmuddepeHnmanbHo-pa3Hoi BBICOKOYACTOTHOM 3alllUTe, YCTAHOBJICHHOW HA JUHUSAX JJIMHOU
6omnee 150 kM, - ycTpoiicTBa KOMIIEHCAIIMA TOKOB, OOYCJIOBJICHHBIX €MKOCTHOM MPOBOJANMOCTBIO
JIUHUH.

[lpu  BriItOYEHMHM  OBICTPOAEHCTBYIOLUIMX  3alUT Ha CyMMYy TOKOB JBYX WiIu Oosee
TpaHchopmMaTopoB TOKa B Clly4yae HEBO3MOKHOCTH BBITIOJIHEHUST TpeOoBaHuit 3.2.29
PEKOMEHIYETCsSl NPEAYCMATPUBATh CIELUAIbHBIE MEpPONPUATUSA A HMCKIIOYEHHS U3JIUIIHETO
cpabaTbIBaHMs 3allUT TPH BHEIIHUX MNOBPEXKICHHUAX (HAIpUMeEp, 3arpyOJieHHe 3aluT) WA
yCTaHaBIMBATh B LIENIM JIMHUM OTJEJNbHBIH KOMIUIEKT TpaHC()OPMATOpPOB TOKA JJs MUTAHUSA
3aILUTHI.

B 3ammrax, ycranoBimeHHbiXx Ha JuHHAX 330 - 500 kB, 000pymoBaHHBIX YyCTpoWCTBaMU
IPOJIOJIBHOW EMKOCTHOW KOMIICHCAIMH, JOJDKHBI OBITh TPEAYCMOTPEHBI MEpPONPUATHS IS
NPEJOTBPALICHNUS M3JIUIIHEr0 CcpabdaThIBaHUs 3alUTBl TPU  BHEIIHHUX MIOBPEXICHHUSAX,
00yCJIOBJICHHOTO BIIMSHUEM YyKa3aHHbIX yCTpoHcTB. Hampumep, MOTyT ObITh HCHOJIB30BAHBI pelie
HaIpaBJIEHUS! MOILIIHOCTH 0OpaTHOM MOCJIE10BaTEIbHOCTH MU TIepejada pa3pellaroiero CUrHana.

3.2.118. B cayuae npumenenus OAIIB ycrpoiicTBa peneiHON  3aIIUThl JOJKHBI OBITh
BBITNIOJIHEHBI TaK, YTOOBI:

1) npu 3aMbIKaHUSX Ha 3eMJII0 OAHOM (pa3bl, a B OTAEHBHBIX CIIydyasX W MIpPU 3aMbIKAHHSIX
MeXIy IByMs (pazamMu ObUTIO OOECIIEYEHO OTKIIOYCHHE TOJIBKO OMHON a3kl (C IMOCIETYIOIIUM
€€ aBTOMAaTHYECKUM IOBTOPHBIM BKIIIOUCHHEM);

2) mpu HEYCHEIIHOM IIOBTOPHOM BKJIIYEHMHM HA IIOBPEXKIEHUS,  yKa3aHHble B 1. |1,
IPOM3BOJIMIIOCH OTKJIIOUEHHE OJJHOW WM TpeX (a3 B 3aBHCUMOCTH OT TOTO, IpeayCcMaTpUBaeTCs
JUINTENIbHBIA HETIOJIHO(A3HBIN PeXKUM paboThl TUHUM WK HE MPelyCMaTpUBACTCS;

3) mpu Ipyrux BUAAX MOBPEKICHUS 3allMTa ACHCTBOBAIA HA OTKIFOUEHHUE TpexX (as.
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3AIIUTA LIMH. 3AILIUTA HA OBXO/JHOM,
IIMHOCOEJANHUTEJIBLHOM M CEKIIUOHHOM BBIKJIIOYATEJISIX

3.2.119. dns coopubix muH 110 kB u BbIIe AMEKTPOCTAHIMKA M TOJACTAHIMA OTICIHHBIE
YCTPOWCTBA PECHHOM 3aIUTHI JOJIKHBI OBITH MPEyCMOTPEHBI:

1) mis qByX CUCTeM IIWH (JBOWHAS CHUCTEMa IIWH, MOJYTOpHAs CXeMa W Jp.) U OJAMHOYHOMN
CEKIIMOHUPOBAHHOM CUCTEMBI IIIWH;

2) s OJMHOYHOM HECEKIIMOHMPOBAHHOM CHUCTEMBI IIHMH, €CJIM OTKIIOYEHUE TMOBPEKICHUN
Ha IIMHAX JEHCTBUEM 3alllUT MPUCOCAMHEHHBIX JIEMEHTOB HEIOMYCTHUMO IO YCIOBUSIM, KOTOPBIC
AQHAJOTWYHBl TpuUBEIeHHbIM B 3.2.108, maM ecnu Ha JIMHUSX, UTAIOLIMX paccMaTpUBAEMbIe
IIWHBI, UMCIOTCS OTBETBJICHUS.

3.2.120. JIns cOopubix mmH 35 kB snexkTpocTaHuMii M MOACTAHIUN OTIENbHBIE YCTPOHCTBA
peneHoN 3aUThI JOJKHBI OBITH IPETYCMOTPEHBI:

10 yCJIOBUSIM, TpUBEAEHHBIM B 3.2.108;

JUISL IBYX CUCTEM WJIM CEKUMW IIMH, €CM IPH HUCIOJIB30BAHUM JUJII X pa3[eieHUsl 3allUThI,
YCTAHOBJICHHOM Ha TUHOCOCIMHUTETLHOM  (CEKIIMOHHOM) BBIKJTIOYATENE, WIN 3aIIuT,
YCTAHOBJICHHBIX HA  3JEMEHTaX, KOTOpPbIE MHUTAIOT JaHHbIE IIMHBI, HE YIOBIETBOPSIOTCS



TpeOOBaHUS HAJECKHOCTU TMUTAHUS TOTpeOUTENIeH (C y4eTOM BO3MOXKHOCTEH, 00eCIeunBaeMbIX
ycrpoiictBamu AIIB u ABP).

3.2.121. B kauecTBe 3amuUThl COOPHBIX IIMH DJICKTPOCTAHIIMKA M mojcTaHiui 35 kKB u BbIme
CIelyeT MpeaycMaTpuBaTh, Kak nMpaBuwio, aAudQepeHnalibHy0 TOKOBYIO 3alIUTy 0e3 BBIICPKKU
BPEMEHHU, OXBATHIBAIOIYIO BCE AJIEMEHTHI, KOTOPHIC MPUCOCTUHEHBI K CUCTEME WJIU CEKIIMH IINH.
3amuTa J0DKHA OCYUIECTBISATHCS C MPUMEHEHHEM CIEIUANbHBIX pelie TOKA, OTCTPOSHHBIX OT
MEepPEeXOJHBIX W YCTAHOBHBIIMXCS TOKOB HeOanaHca (Hampumep, pelie, BKIIOYEHHBIX  uepes
HaCBILIAIONINECs] TpaHCHOPMATOPHI TOKA, Peie C TOPMOKECHHEM).

[Ipu npucoeaunenun Ttpanchopmatopa (aBrorpancdopmaropa) 330 kB u Beime Oosiee yem
yepe3 OJMH  BBIKIIOYATENIb PEKOMEHJIyeTcsl MpeaycMaTpuBath IuddepeHalbHyl0 TOKOBYIO
3allIUTy OIIMHOBKHU.

3.2.122. ]It IBOWHOW CHUCTEMBI IIMH AJIEKTPOCTAHIIMI | MOJACTaHIMi 35 KB 1 BbIIe ¢ OgHUM
BBIKJTFOYATENIEM Ha TPHUCOCAMHEHHBIM 31eMeHT auddepeHnranbHas 3almra J0JDKHA OBITh
NpeIyCMOTPEHA B MCIIOJTHEHUH /ISl PUKCHPOBAHHOTO PACIIPECIICHUS 3JIEMEHTOB.

B zamwmre mwmn 110 kB u Bblme ciaexyeT mnpeaycMaTpuUBaTh BO3MOXKHOCTh H3MEHEHUS
duKcauu npu MepeBoie MPUCOSTUHEHUST C OJTHON CUCTEMBI IIMH Ha APYTYIO Ha psjiax 3aKUMOB.

3.2.123. [uddepenumansHas 3amwura, ykazanHas B 3.2.121 wu 3.2.122, nomxHa OBITH
BBITIOJIHEHA C YCTPOWCTBOM KOHTPOJS  HMCIPABHOCTH BTOPUYHBIX IIENed 3aJeiCTBOBAHHBIX
TpaHCcGOPMATOPOB TOKA, NEHUCTBYIOIIMM C BBIIEPKKOM BpEMEHU Ha BBIBOJ 3aIIUTHI U3 pabOThI U Ha
CUTHAJI.

3.2.124. JIns ceKnMOHUpOBaHHBIX MKH 6-10 kB smekTpocTaniuii qoKHA OBITH TPEAYCMOTpPEHA
JIBYXCTyNeHUYaTas HemoiHas muddepeHnransHas 3alinuTa, nepBas CTylneHb KOTOPOi BHITIOJTHEHA B
BUJIE TOKOBOI OTCEUKH 10 TOKY U HAIPSHDKEHUIO UM TUCTAHIIMOHHOM 3alllUThl, a BTOpasi - B BHUJE
MaKCUMaJbHOW TOKOBOHM 3aluTHL. 3aliuTa [OJDKHA JEHCTBOBATh HA OTKJIIOYCHHE MUTAIOUINX
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3JIEMEHTOB U TpaHChOpMaTOopa COOCTBEHHBIX HY M.

Ecim npu yka3aHHOM BBHITIOJTHCHWH BTOPOM CTYIIEHHW 3alUTHI HE oOecredmBacTcs Tpedyemast
YyBCTBUTENHHOCTH MpH K3 B KOHIIE MUTaeMbIX PEAKTUPOBAHHBIX JHHHUNA (HArpy3ka Ha IIUHAX
TCHEPATOPHOTO HAMNPSDKCHUs OOJNbIIasi, BBIKIIOYATCIA  MUTACMBIX JUHUH  YCTAHOBJICHBI 32
peakTopamu), CIeIyeT BBIMOIHITH €€ B BHJIE OTACIBbHBIX KOMIUIEKTOB MaKCHMAalbHBIX TOKOBBIX
3alIUT C MYyCKOM WM 0€3 ITyCKa HANpsOKEHUs, yCTaHABIMBAEMBIX B IEMSX PEAKTOPOB; JACHCTBHE
3TUX KOMIUIEKTOB Ha OTKIIIOUYECHHE MUATAOIIMUX 3JEMEHTOB JIOJDKHO KOHTPOJIMPOBATHCS
JOTIOTHUTEIBHBIM ~ YCTPOWCTBOM, cpabaTeiBaromuM Tpu Bo3HHKHOBeHMH K3. Ilpu 3TOM Ha
CEeKLIMOHHOM  BBIKJIIOYaTele JOJDKHA OBITh MpeaycMOTpeHa 3aliuTa (MpeAHa3HaueHHas MJis
JUKBUAAIMYU TOBPEXKICHUN MEXIy PEaKTOPOM M BBIKJIIOYATENIEM), BBOJIMMAsl B JEHUCTBUE MpPHU
OTKJIIOYEHHUH 3TOTO BBIKIoUatess. [Ipu BbIEICHUN YaCTH MUTAIOIIMX 3JIEMEHTOB Ha PE3EPBHYIO
CHUCTeMY IIMH JOJDKHA OBITh MpeaycMOTpeHa HemoiHas auddepeHiuanbHas 3aliuTa IIUH B
UCTIOJTHEHUH JUIsI (PUKCHUPOBAHHOTO PACTIPEICIICHUS DIIEMEHTOB.

Eciu BO3MOXXHBI 4acThle PEXUMBI PabOTHl C pa3felieHUEM MUTAIOUINX 3JIEMEHTOB Ha pa3HbIe
CHUCTEMBbI IIWH, JOIMYCKAaeTCs  MPEeAyCMaTpuBaTh OTIEIbHBIC  JUCTAHIIMOHHBIC  3aIUTHI,
YCTaHABJIMBAEMbIE Ha BCEX MUTAIOLIUX 3JIEMEHTAxX, KPOME '€HEepaTOpPOB.

3.2.125. JIna cexunoHUpoBaHHBIX WHH 6-10 KB anekTpocTaHuuii ¢ reHepaTopaMu MOILHOCTBHIO
12 MBT wu MeHee [JONMyCKaeTcsd HE MpeayCcMaTpuBaTh CHEIUAIBHYIO 3aIIUTY; MPU 3TOM
mukByaanus K3 Ha mmHax A0KHA OCYIIECTBIATHCS JEUCTBHEM MAKCUMAJIbHBIX TOKOBBIX 3aLUT
TE€HEPATOPOB.

3.2.126. CnenuanbHble YCTPOICTBA PEICHHON 3aIIUTHI JJIs1 OJMHOYHOW CEKIIMOHWPOBAHHOUN U
nBOMHON cucteM mHH 6-10 kB moOHWXAOmMUX  MOJACTAHIMW, KaK NPaBWIO, HE  CIEAyeT
IpeaycMaTpuBaTh, a JUkBUaauusg K3 Ha mMHAX AOMKHA OCYIIECTBIATHCS JIEUCTBHEM 3alllUT
TpanchopmaTopoB oOT BHemHMX K3 wu 3ammur, YCTAHOBJICHHBIX Ha CEKIIMOHHOM WJIH
HIMHOCOEIMHUTEIBHOM BBIKIIIOUaTede. B LEnsX MOBBIMIEHUS YyBCTBUTEIBHOCTU U  YCKOPEHUS
JEUCTBUS 3aAIUTHI IIUH MOIIHBIX MOJICTAHLIUNA JOMYCKAETCsl IPUMEHATD 3alIUTY, BKIIOYEHHYIO Ha
CyMMy TOKOB MHUTAIOIIMX 3J€MEHTOB. [Ipn HaiMumm peakTopoB Ha JIMHUAX, OTXOJAUIUX OT IIWH



MOJCTAHIINM, JIOMyCKaeTcs 3alIUTy IIWH BBINOJHATH [0 AHAJOTMM C 3alUTOW IIWH
ANEKTPOCTAHLIUM.

3.2.127. Tlpm Hamuuuu TpaHCHOPMATOPOB TOKA, BCTPOEHHBIX B BBIKIIOYATENH, IS
muddepeHIManbHON 3alUThl UH W JUIS 3alUT MPUCOSAMHEHUN, OTXOMASIIMX OT JTHUX UIHH,
JOJDKHBI  OBITh MCIOJB30BaHBI TpaHC(HOPMATOPHl TOKAa, pa3MENIEHHBIE C pa3HbIX  CTOPOH
BBIKJTIOYATENIS, YTOOBI MOBPEKICHHUS B BBIKIIOUATENIC BXOIUIN B 30HBI JEHCTBUS 3THUX 3aIIUT.

ECJ'II/I BBIKJIFOYUATCJIIN HE HUMCHOT BCTpOGHHBIX TpaHC(i)OpMaTOPOB TOKa, TO B LICJIIX DSKOHOMHH
ClelyeT TpeaycMaTpuBaTh  BBIHOCHBIE TpaHC(OpPMATOpPhl TOKAa TOJIBKO C OJHON CTOPOHBI
BBIKJIFOUATCIIA U yCTaHaB.HI/IBaTB HUX IO BO3MOXKHOCTH Tak, I-ITOGI:I BBIKJIFOYATCIIN BXOJAWUJIN B
30Hy nercTBus auddepeHnnanbHon 3amuThl muH. [Ipy 5TOM B 3amIuTe JBOWHOW CHCTEMBI IIIUH
C q)HKCHpOBaHHBIM pacnpez[eneHI/IeM 3JIEMCHTOB I OJI2)KHO 6I>ITI: HpeI[yCMOTpeHO HUCIIOJIB30BAHUEC
JIBYX CEpPICYHHKOB TPaHCPOPMATOPOB TOKA B IETH IIMHOCOCIMHUTEIBHOTO BBIKIIIOYATEIIS.

[Ipu npuMeHeHNH AeTbHBIX TUCTAHIIMOHHBIX 3alIUT B Ka4eCTBE 3aIUTHI IIMH TPaHCHOPMATOPHI
TOKAa JOTHUX 3alIUT B LCIIHU CCKIIMOHHOT'O BBIKJIHOYATCIIA IOJIXKHBI 6I)ITI) yCTaHOBJ'IeHBI MG)KI[y
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CEKIMEH IIUH U PEaAKTOPOM.

3.2.128. 3ammry WIMH CIEAYyeT BBINOJHATH TaK, 4TOOBI MpPHU ONPOOOBAHUH MMOBPEXKICHHON
CUCTEMBbl WM CEKLHU IIWH 00eCrneYrBalIOCh CEJIEKTUBHOE OTKIIIOUEHHE CHCTEMBbI (CeKuuu) 6e3
BBIJICP’KKH BPEMEHHU.

3.2.129. Ha o6xomHoMm BeIKItOo4arene 110 kB u BpIllle NpW HAMWYUH MIMHOCOEIWHUTEIHLHOTO
(CeKIIMOHHOTO) BBIKJIIOYATENSI TO/DKHBI OBITH MPEAYCMOTPEHBI 3alIUThl  (HUCIOJIb3yeMbIe TPH
MPOBEPKE W PEMOHTE 3aIUTHI, BHIKIIOUATENS U TPaHCHOPMATOPOB TOKA JIFOOOTO U3 HIIEMEHTOB,
MPUCOEAMHEHHBIX K IITMHAM):

TpEXCTyIeHYaTas AUCTAHIIMOHHAS 3alUTa M TOKOBas OTCEYKa OT MHOrodasHbx K3;

YEeTBIPEXCTYNEeHYaTasi TOKOBasi HAIpaBlieHHAs 3allliTa HYJIEBOM  MOCJIEeNI0BAaTEIILHOCTH OT
3aMBIKaHUs Ha 3EMITIO.

[Ipy »>ToM Ha  IIMHOCOEOUHUTENHLHOM (CEKIIMOHHOM)  BBIKJIIOYAaTelle JOJDKHBI  OBITh
MpPEeAyCMOTPEHBl  3alUTHl  (UCTIOJIb3yEMbIE JJisi pa3[eleHUs CUCTEM WM CEKUMA IIUH IpU
orcytcTBUM YPOB unu BeIBEIGHUM €r0 WY 3alIUTHI IWH U3 ACHCTBHS, & TAKKE JI OBBIIICHUS
3¢ (peKTHBHOCTH NajbHETO pe3epPBUPOBAHNSA):

JIBYXCTYTIEHUATasl TOKOBas 3aluTa oT MHOTO(ha3HbIx K3;

TpeXCTyMeHYaTast TOKOBasi 3alllTa HYJIEBOM IMOCIEI0BATEILHOCTH OT 3aMBbIKAHUI Ha 3eMIIIO.

Jlonyckaercsi ycTaHOBKa 0Oo0Jj€e CIIOXKHBIX 3alUT HAa I[IMHOCOEAUHHUTEIHHOM (CEKI[MOHHOM)
BBIKJTIOYATENIE, €CIM 3TO TpeOyeTcs s MOBbIIeHUs () (HEKTUBHOCTH TaTbHETO PE3ePBUPOBAHMUS.

Ha mmuocoenuauTensHOM (CeKIIMOHHOM) BhIKItOuatene 110 kB u  BbIilne, mpeaHa3HAYEHHOM U
JUISL BBITIOJIHEHUSA (PYHKIIMM OOXOIHOTO  BBIKJIIOYATEINS, OJKHBI OBITH MPEAYCIIOTPEHBI T€ K
3alIUThl, YTO HAa OOXOJHOM W IIMHOCOCIWHUTEIHHOM (CEKIIMOHHOM) BBIKIIOYATENSX IPU HX
pazaenbHOM UCTIOTHEHHH.

PexoMeHyeTcs npeaycMaTpuBaTh MEPEBOJI OCHOBHBIX OBICTPOIEHCTBYIOMIMX 3aIIuT JUHUK 110
KB u BbIllIe Ha 00XOAHOM BBHIKIIIOYATEITb.

Ha mmHOCOEIMHUTENBHOM (CEKIIMOHHOM) BbIKItouaTene 3 - 35 kB JONKHA  OBIThH
peyCMOTPEHA IBYXCTYIIEHYaTasl TOKOBAs 3aluTa oT MHOrodasHbix K3.

3.2.130. OtnenbHy0 TNaHeNb 3allMThl, NPEIHA3HAYEHHYIO CIELHAIbHO JIs MCIOJIb30BaHUS
BMECTO BBIBOJUMOIN Ha MPOBEPKY 3alIUTHl JIMHUM, CIEAYET MpeaycMaTpuBaTh MPH CXemax
JNEKTPUYECKUX COEIMHEHUHN, B KOTOPBIX OTCYTCTBYeT OOXOIHOW BBIKJIIOYATENb (HAIpUMeED,
YETHIPEXYTOJNIbHUK, MOJYyTOpPHAs CXeMa W T. IL.); TaKylO0 OTIEIbHYIO MaHeNb 3allUThl CJIEAYEeT
npeaycMarpuBaTh s JuHUK 220 kB, HEe MMENMX OTIEIbHOW OCHOBHOM 3alllUTHI; JJISl TUHUN
330 - 500 B.

JonyckaeTcs mpemycMatpuBaTh OTAEIBHYIO MaHEIb 3aluThl aiaa  Jauauii 110 kB, He
UMEIOIINX OTACIbHON OCHOBHOM 3aIllUTHI, IPU CXEMaX IEKTPHUUECKUX COCAMHEHHH "MOCTHK'" C
BBIKJIIOYATEISIMU B LIEMAX JIMHUHA U "MHOTOYTrOJBbHHMK'", €CIM IPU TPOBEPKE 3AIIUTHI JIMHUU



JIMKBUAUPOBATH MOBPECKIACHUA HaA HEH B COOTBETCTBHH C IpEABABIACMbIMHA Tpe6OBaHI/I$IMI/I Oonee
MMPOCTBIMHU CPECACTBAMU TCXHUYCCKH HECBO3MOKHO.

SAIUTA CUHXPOHHBIX KOMIIEHCATOPOB

3.2.131. YcrpolicTBa penelHON 3allMThl CHHXPOHHBIX KOMIIEHCATOPOB CJIEAYET BBINOIHATH
AQHAJIOTMYHO  MpeayCcMaTpUBaeMbIM Ui TypOOT€HEpaTOpOB COOTBETCTBYIOIIHMX MOIIHOCTEH CO
CJIEIYIOUIMMHU OTIHYUSIMHU:

1. 3amuTa OT TOKOB, OOYCJIOBJIEHHBIX CHMMETPHYHON MEPErpy3KOM, NIeUCTBYIONIAasi HA CUTHAJI,
JIOJDKHA BBIBOJUTHCS HA TEPUOJ MYCKa, €CJIH B 3TOM PEXHUME BO3MOXKHO €€ JICHCTBHE.

2. Cnenyer mnpenycMaTpuBaTh MHUHUMAIbHYIO 3alllUTy HANpsOKEHUs, ACMCTBYIOLIYIO Ha
OTKJIFOUEHHE BBIKIIIOYATENsl CUHXPOHHOTO KoMImeHcartopa. HampspkeHue cpabaTbiBaHUS 3alUTHI
JOJKHO OBITH MPUHSTO paBHBIM 0,1-0,2 Usow, BEIIEpKKA BpeMeHH - oKoJio 10 c.

3. JlomkHa OBITh TpeayCMOTpEHa 3alluTa, ASMCTBYIONMAs MPU KPATKOBPEMEHHOM MCUE3HOBEHUU
NMUTaHUsA TOJCTaHIMM (Hampumep, B OecrtokoByito may3y AIIB mnuraromeit nunuuM). 3ammra
JOJ’KHA BBITIOJIHATHCSA B BUI€ MHMHHMMAIBHOM 3alIUTHl YacCTOTHI M JICWCTBOBATH HA OTKJIIOYCHHE
BBIKJIFOYATENIS] CHHXPOHHOTO KomreHcaTtopa win Ha AI'TI. Jlomyckaercst HCIIONIb30BaHUE 3aIIUTH,
BBIMOJTHEHHON Ha JPYrUX NPUHLUIIAX, HAIpUMEp pearupyromeid Ha CKOpOCTh CHUKEHHS YaCTOTHI.

4. Ha CHHXpOHHBIX KOMIIEHCATOpax MOIIHOCTBIO 50 Maap 1 G0JIeE cienyeT npeaycMaTpuBaTh
3aIUTY OT MOTEPH BO30YKICHMs (CHIDKEHHSI TOKa BO30YKIICHUS HIDKE JTIOMYCTHMOTO Tpejesa) C
JIeCTBUEM Ha OTKJIIOYEHHE CHHXPOHHOIO KOMIIEHCATOpa WJIM Ha cUrHaid. JIJis CHHXPOHHBIX
KOMIIEHCATOPOB, Ha KOTOPBIX TIPEAyCMATPHBAETCS BO3MOXKHOCTH IEPEBOJIa HA PEKUM PabOTHI €
OTpUIIATENILHBIM TOKOM POTOPA, 3Ty 3aIIUTY JOMYCKAaeTCs HE IPUMEHSTb.

5. JIns cUHXpOHHOrO KOMIIEHcaTopa, paloTamoliero B 0l0oke ¢ TpaHcQopMaTopoM, IpHU
3aMBIKAHUM Ha 3€MJII0 B OOMOTKE CTaTropa JIOJDKHO OBITH MPETyCMOTPEHO NEWCTBHE 3alllUThI,
YCTAaHOBJICHHONW Ha CTOPOHE HU3ILIEro HampsKeHUs TpaHchopMaropa.

Ecin TOK 3aMblkaHMd Ha 3€MIJII0 Ha CTOPOHE HU3LIETO HampshkeHHs TpaHchopmaTopa
OpEeBbIMIAET 5 A, JI0MyCKAeTCs HE YCTaHABIMBATH AYTOTAaCAIIMNA PEAKTOP M BBIMOIHATH 3aIIUTYy C
JIBYMSI BBIIEpKKAMU BpPEMEHHU; C MEHbIIEH  BBIAEPKKOM BpEMEHU  IMpedycMaTpHUBaeTCs
OTKJIIOYEHHE BBIKIIIOYATEIIsS CHHXPOHHOTO KOMIIEHCATOpa, a ¢ OOJIbIIeH - o/jaya CUrHaIa.

[Ipu TOoKe 3aMBbIKaHUS HA 36MJTIO JI0 5 A 3aluTa IOJDKHA OBITh BBITIOJIHEHA C OJTHOM BBIICPKKON
BPEMEHH U C JeHCTBHEM Ha curHail. [ CHHXPOHHBIX KOMIIEHCATOPOB MOIIHOCTBIO 50 Mapap U
Oonee nokHA OBITH NPEAYCMOTPEHA BO3MOXKHOCTH JEHCTBUS 3allUThl Ha CHUTHAJI WIM Ha
OTKJIIOUCHHUE.

3.2.132. Ha moxacraHiusx 0e3 TOCTOSHHOTO JSKYPCTBa TIEpCOHANIA 3alIUTa OT IMEperpy3Ku
CUHXPOHHOTO KOMIIEHCATOpa JOJDKHA  BBHIMOJMHATHCS C HE3aBUCHMOM BBIIEPKKOM BpEeMEHH U
JIeMCTBOBATh C MEHBIICH BBIIEPKKOM BPEMEHH HAa CHTHAJ M CHMW)KEHHE TOKa BO30YXKICHHMS, a C
OoJbIIell — Ha OTKIIIOYEHHE CHMHXPOHHOTO KOMIIEHCaTopa (eciid MperoTBpalleHHe IIUTEIbHBIX
HIEPETPY30K HE oOecrieuynuBaeTcs yCTpOHCTBaMHU aBTOMATHYECKOTO PEryJIUpOBaHUS
BO30OYXKICHUS).

3.2.133. 3amuTy OT 3aMbIKAaHUWA Ha 3eMJII0 B IIENM BO30YXKAECHUS CHHXPOHHOI'O KOMIIEHCATOpa
CJIeyeT BBITIOJIHATH TaK )K€, KaK JUIsl TUAporeHepatopoB (cm. 3.2.85).
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I'JIABA 3.3
ABTOMATHUKA U TEJIEMEXAHUKA
OBJIACTb IPUMEHEHUNS. OBIIUE TPEBOBAHUSA
3.3.1. Hacrosmas rnasa U TlpaBun pacmpocTpaHsercs Ha aBTOMaTHUYECKUE U

TEJIEMEXaHUYECKUE YCTPOMCTBA AJIEKTPOCTAHIIMM, SHEPrOCHUCTEM, CETeH W SJIEKTPOCHAOKECHHS
MPOMBIIUICHHBIX U APYTUX IEKTPOYCTAHOBOK, MPeIHA3HAYCHHBIE JITIS1 OCYIIECTBICHUS:



1) AIIB juemid wnu  da3  JUHUNA, MHH W MOPOYMX JJICKTPOYCTAHOBOK IIOCIIE HX
ABTOMATUYECKOTO OTKIIIOYEHMUS;

2) ABP pesepBHOTO nuTaHus Wik 000PYT0BaHHUS;

3) BKJIIOYEHHS CHHXPOHHBIX TE€HEPATOPOB U CHUHXPOHHBIX KOMIIEHCATOPOB Ha MapauIeNbHYIO
pabory;

4) perynupoBaHUs BO30YXKICHHS, HANPSHKEHUS M PEAKTUBHOW MOIIHOCTH;

5) perynupoBaHus 4aCTOThl U AKTUBHOM MOIIIHOCTH;

6) IpeIoTBpaIeHHs HAPYIIEHUI YCTOMYUBOCTH;

7) IpeKpalleHNs] ACHHXPOHHOIO PEKNMA;

8) orpaHUYeHHs] CHUYKEHUS YaCTOTHI;

9) orpaHUYeHUs MMOBHIIIIEHUS YaCTOTHI;

10) orpaHuYeHUS] CHUKCHUS HATIPSIKCHUS;

11) orpann4eHys MOBBILIEHUS HANIPSKEHMUS;

12) npenoTBpallieHus: Neperpy3Ku 000py10BaHUS;

13) nucneT4epcKoro KOHTPOIS U YIIPAaBJICHUS.

@yHKIMK ycTpoicTB mo mm. 4 - 11 ompenensrorcs MOJHOCTbIO MM YAaCTUYHO  YCJIOBUSMU
paboThl  HHEProcHCTEMbl B  IIEIOM. OJTH YCTPOWCTBA [OJDKHBI  MPOEKTUPOBATHCS |
HKCIUTYaTUPOBATHCS  COOTBETCTBYIOIIMMHU  opraHuzanusiMu  Munsnepro CCCP  wimm 1o
COTJIACOBAHUIO C HUMH.

B  osHeprocucremax M Ha  JHEProoOBEKTaX MOTYT YCTaHABIMBATBhCS YCTPOICTBa
ABTOMaTHUYECKOTO yIpaBICHUS, HE OXBaTbIBaeMble HacTtosmed riaaBoi [IpaBun u
perilaMeHTUpyEMbIE  JIPYTUMH JOKYMEHTaMHU. JIeicTBHUsSI ATUX YCTPOWCTB IOJKHBI OBITH
COTJIACOBAaHbI MEXIy COOOM, a Takke C JCHCTBUEM YCTPOWMCTB M CHCTEM, PAacCCMaTpUBACMbBIX B
NaHHOM TJIaBe.

B snexTtpudeckux ceTsaxX MpeanpusTHH-MOTpeOuTeNeii  3JIEKTPOIHEPTHH CIEIyeT NPUMEHSTH
TaKHhe YCTPOWCTBA aBTOMATUKHU, KOTOPHIE IO BO3MOXKHOCTH HE JOMYCKAIOT HapylIeHW Hambomee
OTBETCTBEHHBIX  TEXHOJOTMYECKMX  NPOLECCOB  MPH  KPaTKOBPEMEHHBIX  IEpephIBax
JNEeKTpocHaOKeHus, OOYCIOBJICHHBIX JACWCTBHEM 3alllUT M ABTOMATUKH B CETH BHEIIHETO H
BHYTPEHHET0 3JIeKTpOoCHa0xeHus (cM. Takxke 5.3.52, 5.3.53 u 5.3.58).

ABTOMATHYECKOE IIOBTOPHOE BK/IIOYEHHME (AIIB)

3.3.2. VYcrpoiictea AIIB nomkHbl TpeaycMaTpuBaThbCsl i OBICTPOTO BOCCTAHOBJICHUS
NUTAHUS TIOTPEOWTENCH WJIM MEKCHUCTEMHBIX W BHYTPUCHUCTEMHBIX CBsI3ed  myTem

Y Vreepxnena Inasrexynpasnennem Mumuepro CCCP 20 mas 1980 r.
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ABTOMAaTHUYECKOIO BKIKOYEHUS BBIKIIIOYATENEH, OTKIIFOUEHHBIX YCTPONCTBAMU PEICUHON 3AIIUTHI.

JlomkHO npelycMaTpuBaThCSl aBTOMAaTHYECKOE TOBTOPHOE BKIIIOUEHUE:!

1) BO3AyIIHBIX U CMEIIAHHBIX (KaOEIbHO-BO3YIIHBIX) JIMHUMA BCEX TUIIOB HANPSHKEHUEM BBIIIES
1 kB. Otka3 ot npumenenuss AlIB nomkeH ObITh B K&KIOM OTIEIBHOM ciiyuyae oOocHOBaH. Ha
KaOenpHBIX JTHHUAX 35 KB u Hmke AIIB pexoMeHIyeTcst MpUMEHSTh B CITydasX, KOT/ia OH MOXKET
ObITh PP(PEKTUBHBIM B CBSA3M CO 3HAYUTEIHLHOW BEPOSTHOCTBHIO MOBPEXKICHUI ¢ 00pa3oBaHUEM
OTKPBITOW JyTH (HampuMep, HaJMIUe HECKOJIBKUX IMPOMEXYTOYHBIX COOPOK, NMUTAHHE 1O OJHOU
JUHUM HECKOJBKHUX MOJCTAHIUI), a TakKe C LIEeJbI0 HCIPABICHUS HECEJICKTUBHOTO JCHCTBUA
3anuThl. Bonpoc o mpumenennn AIIB Ha kaGenpHbIX auHHUAX 110 KB ¥ BbIIIe TOMKEH peuiatbes
IIPU IPOEKTUPOBAHHUH B KaXKJIOM OTJIEJIBHOM CIIy4ae ¢ y4eTOM KOHKPETHBIX YCIOBUMA;

2) WWH AMEKTPOCTaHUUN U noAcTaHiuil (cm. 3.3.24 u 3.3.25);

3) TpancdopmatopoB (cMm. 3.3.26);

4) OTBETCTBEHHBIX DJIEKTPOJBUTATENECH, OTKIIOYAEMBIX JIJIsI OOECTeueHusl caMo3amycKa JIPyrux
anekTpoasurareneit (cm. 3.3.38).



Hns ocymectBienus AIIB no nm. 1 - 3 10/KHBI Takke mpemycMmaTpuBathesi yerporictBa AIIB
Ha 00XOIHBIX, ITMTHOCOSTUHUTEIBHBIX U CEKIIMOHHBIX BBIKITIOUATEIISX.

JonyckaeTcsi B LIEIsX SKOHOMMH allllapaTtypbl BBIIOJIHEHNWE YcTpolcTBa rpynmnoBoro AIIB Ha
JUHUSIX, B MEPBYIO oOuepenb KalOenbHbIX, M Apyrux mnpucoenuHeHusix 6 - 10 kB. IIpu stom
CleayeT YYHUTBIBaTh HEAOCTATKH ycTpoucTBa rpynnosoro AlIB, Hanpumep BO3MOKHOCTB OTKasa
B Cllydae, €ClM IOCJI€ OTKJIIOUEHMS BBIKIIOYATENsl OJHOIO M3 NPHUCOCIMHEHHHM OTKIIOUECHHE
BBIKJTIOUATENISl JPYroro MPHCOCIWHEHUS MPOUCXOIUT 10 Bo3BpaTa ycrpoiictBa AIIB B cxomgHoe
MOJIOKEHUE.

3.3.3. YerpoiictBa AIIB 10mKHBI OBITH BBITIOJHEHBI TaK, YTOOBI OHU HE JEHCTBOBAIIN TPHU:

1)  OTK/IIOYEHHMH  BBIKJIIOYATENs  MEPCOHAJIOM  JUCTAHLIHMOHHO WM TPU TOMOIIA
TEJCYNpPaBICHHUS;

2) aBTOMAaTHYECKOM OTKJIIOYEHHH OT PEJICHHOM  3allUThl HEMOCPEICTBEHHO  IOCIe
BKJIIOYEHHS] MEPCOHAJIOM IUCTAHLIMOHHO WY MPHU MOMOIIY TEJICYIPaBICHUS;

3) OTKIJIFOUEHHH BBIKIIIOYATENS 3alIUTOM OT BHYTPEHHUX TMOBPEKACHUN TpaHCHOPMATOPOB U
BpallalolUXCsl MallWH, YCTPOWCTBAMHU NPOTMBOABAPUWHON aBTOMATUKH, a TakXkKe€ B JPYTuUX
Cy4asx OTKJIIOYEHUM BbIKItouarens, koraa neiicteue AIIB nepomyctumo. AIIB mocne neiicTBus
AYP (YAIIB) 1omKHO BBITIOJHATHCS B COOTBETCTBUU € 3.3.81.

Ycerpotictea AIIB 1nomkHBI OBITH BBIMIOJTHEHBI TaK, YTOOBI ObLIa HMCKIIIOUYEHA BO3MOXHOCTH
MHOTOKpaTHOTO BKIFOUeHUs HAa K3 mipu m000H HEMCIpaBHOCTH B CXEME YCTPOMCTBA.

VYerpoiictBa AIIB 1015KHBI BBITOTHATHCS C aBTOMAaTHUYECKUM BO3BPATOM.

3.34. llpu npumenenun AIIB 10o/mkHO, Kak MpaBUiIO, MPEIyCMATPUBATHCS YCKOPEHUE
JNENCTBUS peleHON 3amuThl Ha ciydail HeycnemHoro AIIB. VYckopenue peiicTBusi peneliHON
3alUTEl  TIocie HeycnemHoro AIIB BhINOTHAETCS C MOMOIIBIO YCTPOMCTBA YCKOPEHUS MOCIIE
BKJIFOYEHHS BBIKJIKOYATENS, KOTOPOE, KaK MPAaBHIIO, JOJKHO HMCIOJIb30BAaThCSA M MPH BKIIOYEHUU
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BBIKJIFOYATENS 110 IPYIMM IpUUMHAM (OT KJIIO04Ya yIpaBl€HUs, TEJIEYNpaBiIeHUsI WIM yCTPONUCTBa
ABP). Ilpu yckopeHHH 3alTUThI MOCIE BKIIOYEHUS BBIKIIIOYATEIS JIOJDKHBI OBITh TPUHSITHI MEPhI
IIPOTUB BO3MO>KHOT'O  OTKJIFOUEHUS BBIKJIIOYATENS 3aLIMTOM IOJ ACWCTBUEM TOJIYKAa TOKa NpHU
BKJIIOYEHUU U U3-32 HEOAHOBPEMEHHOI'O BKJIIOUEHUS (pa3 BBIKIHOYATEIS.

He cnegyer yckopsTh 3alUThI 1OCJE BKIIIOYEHMS BBIKIIOYATEN, KOTAA JIMHUASA YK€ BKIIOYEHA
10J1 HANpsKEHUE IPYTMM CBOUM BBIKIIIOUATENIEM (T.€. MPU HATMYMH CUMMETPUYHOTO HANPSKEHUS
Ha JIMHUN).

Homyckaetcst He yckopsaTh niocnie AIIB nmeiictBue 3amuT aunuil 35 kB U HIDKE, BBITIOJHEHHBIX
Ha MIEPEMEHHOM OIIEpPaTUBHOM TOKE, €CIIU AJIi ATOT0 TpeOyeTcs 3HAYUTEIbHOE YCI0KHEHUE 3aIIUT
U BpeMs UX JeHCTBHS MpH MeTayuindeckoM K3 BOIM3M MecTa yCcTaHOBKH He IpeBocxoauT 1,5 c.

3.3.5. YcrpotictBa Tpexdaznoro AIIB (TAIIB) momxHBI OCYIIECTBIATHCS MPEUMYIIECTBEHHO
C IIyCKOM IIpM HECOOTBETCTBUM MEXJIY paHee IIOJaHHOM  OIEpaTUBHOM KOMAaHIOM H
OTKJIFOYEHHBIM  TOJIO)KEHUEM BBIKIIIOUATENs; JOMYCKaeTcsl Takxke Myck yctporcrBa AlIB ot
3aILUTHI.

3.3.6. MoryTt npuMeHsThCS, Kak mpasmiio, ycrpoiictBa TAIIB onHOKpaTHOTO WM ABYKPaTHOTO
neicTBus (MOCeHee - €CIU 3TO JTOMYyCTUMO 110 YCJIOBUSIM pabOThl BBIKJIIOYATENS). Y CTPONUCTBO
TAIIB  nByKpaTHOrO JAEWCTBUS PEKOMEHAYETCS IPUHUMATH Ul BO3AYILIHBIX JIMHWM, B
0COOEHHOCTH Ul OJJMHOYHBIX C OJHOCTOPOHHUM nuTanueM. B cersx 35 kB u Huke ycTpoiicTBa
TAIIB nByKpaTHOro IEHCTBHS PEKOMEHIYETCS IPUMEHATH B MEPBYIO OYEPEnb IS JIMHUM, HE
MMEIOUINX PE3EPBUPOBAHUS 110 CETH.

B cersx ¢ W30JIMpOBAaHHOW WM KOMIICHCUPOBAHHOW HEWTpasblO, Kak IPAaBUIIO, IOJKHA
MpUMEHATbCS O70KupoBKa BTOporo mukia AlIB B cimydae 3ambikanus Ha 3emito mocie AlIB
NepBOro IMKJIa (HampuMmep, MO  HAJIMYMIO HANPSDKEHUH — HYyJEBOW IOCIIEAOBATENBHOCTH).
Brinepxkka Bpemenu TAIIB Bo BTopom mukiie momkHa ObITh HE MeHee 15 - 20 c.

3.3.7. [ng ycKOpeHHsT BOCCTAHOBJICHHMS HOPMAJIbHOTO pEeXHMa pPabOThl 3JEKTpoIepenadu
Bbliepkka BpemeHu ycrpoiictBa TAIIB (B ocoOennoctu juis nepsoro nukia AIIB nBykpaTtHOro
JNeMcTBUS  HA JIMHUSAX C  OJHOCTOPOHHUM IUTAHHWEM) JOJDKHA MNPUHUMATHCS MUHUMAJIbHO



BO3MOJKHOHM C Y4YETOM BPEMEHH NOTAaCaHMs OYyTU U JEUOHU3ALMH CPEAbl B MECTE MOBPEXKACHUS, a
TaK)K€ C y4EeTOM BpPEMEHHM TOTOBHOCTM  BBIKJIKOYATENSI M €r0 IPUBOAA K IIOBTOPHOMY
BKJIFOYECHMUIO.

Brinepxka Bpemenu ycrtpoiictBa TAIIB Ha nuHHMM C JABYCTOPOHHHMM MHMTAHHEM JOJHKHA
BbIOUPATHCS TAKXKE C YYETOM BO3MOXKHOI'O HEOJHOBPEMEHHOI'O OTKJIIOUEHUS TOBPEXKICHUS C
000MX KOHIIOB JIMHUH; TMPH 3TOM BpeMsl ICHCTBHUS 3allUT, MpPEJHA3HAYCHHBIX [JIS JAlbHEro
pPEe3€pBUPOBAHMS, YUYUTBHIBATHCA HE JOJDKHO. JlomyckaeTcs He y4YMTHIBaTb Pa3HOBPEMEHHOCTHU
OTKJIIOYEHUsl BBIKJIIOYATENEM IO KOHILIAM JIMHUHM, KOTI/Ia OHM OTKIIIOYAIOTCS B PE3YJIbTATE
cpabaTbIBaHUs BBICOKOYACTOTHOM 3aIlUTHI.

C umenpto moBbimieHuss  dddextuBHOcTH  TAIIB OmHOKpaTHOTO ACHCTBHS TOMYCKAETCS
YBEIIMYMBATH €T0 BBIACPKKY BpPEeMEHH (TI0 BO3MOXKHOCTHU C Y4E€TOM PabOThI MOTPEOUTENS).

3.3.8. Ha ogunounbix nuHusx 110 kB u BbIIe ¢ OJHOCTOPOHHUM NUTAHHEM, IJII KOTOPBIX
nomyctuM B ciydae HeycremHoro TAIIB mepexon Ha JuMTenbHyr0 paboTy AByMs (Qaszamu,
caenyet npexycmarpuBath TAIIB aBykpaTHOro HeMCTBHS Ha MUTAIOMIEM KOHIIE JIMHUU.
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[lepeBox nmuHMYM HA pabOTy IBYMs (azaMu MOXKET MPOU3BOAUTHCS IMEPCOHAIIOM Ha MECTE WIIH
IIPY [TOMOIIY TEJEYTPaBICHHUS.

Jlis mepeBoga nwHMEM Tiocie  HeycremHoro AIIB mHa pabGory  aByms (azamu cieayer
npeaycMaTpuBaTh noasHoe yrpaBieHHE Pa3beAMHUTENIIMU UM BBIKIIOUATENIMU Ha MMUTAIOIIEM
Y TIPUEMHOM KOHIIaX JINHUU.

IIpu nmepeBose NMHUU Ha JJIMTENbHYIO paboTy IByMs (a3amMu ciexyeT Mpu HeoOXOAMMOCTH
OpUHUMATh MEphl K YMEHBIICHUIO IIOMEX B paboTe JMHUH CBA3M H3-3a HEMOJIHO(A3HOTO
pexumMa paboThl TuHUU. C ATOM IENIBI0 JOMYCKAETCs OTPAaHUUYEHHWE MOIIHOCTH, IepeaBaeMoin
M0 JWHUU B  HENMONHO(A3HOM pexuMme (ecau 3TO  BO3MOXKHO TI0 YCIOBUSM pPabOTHI
noTpeouTes).

B oTnenbHBIX cityyasix NpU HAIMYMU CHELMAIbHOTO OOOCHOBAHUS JIOIYyCKAETCs TaKXkKe MepephiB
B paboOTe JIMHUH CBS3M Ha BPEMSI HETMOIHO(PA3HOTO PEKUMA.

3.3.9. Ha nuHUAX, OTKIIOYEHHE KOTOPBIX HE NMPUBOAMUT K HAPYIIECHUIO DJIEKTPUUECKON CBS3U
MEXJly TeHEpUPYIOIIMMHU HCTOYHUKAMHU, HAl[pUMEpP Ha MapaiebHbIX JIMHUAX C OJHOCTOPOHHUM
IUTaHUEM, CIeyeT ycTaHaBiIMBaTh ycTpoiictBa TAIIB Ge3 npoBepku CHHXpOHHU3MA.

3.3.10. Ha ogMHOYHBIX JIMHUAX C JBYCTOPOHHUM NHMTAaHHUEM (IIPU OTCYTCTBHM ILIYHTUPYIOIIUX
CBSI3€l) IOJDKEH TIPEeIyCMaTpUBAThCs OJWH U3 Clenyromux BUIOB TpexdazHoro AIIB (wmm ux
KOMOHWHAIINHN):

a) osicTponerictBytomee TAIIB (BAIIB);

0) necunxponnoe TAIIB (HAIIB);

B) TAIIB c ynaBnuBanuem cunxponusma (TAIIB VC).

Kpome TOro, moxer mnpenycmarpuBatbes oaHodasHoe AlIB (OAIIB) B coueranuun c
pazmumunbiMi Bunamu TAIIB, ecnu Beikimtouatenu o00pyAoBaHbl MO(a3HBIM YIPaBICHHEM U HE
HapyIaeTcs yCTOMYMBOCTh MapajuleIbHON paboThl yacTel sHeprocucremsl B rukie OAIIB.

Brei6op BumoB AIIB mpow3BOIUTCS, WCXOAS W3 COBOKYITHOCTH KOHKPETHBIX YCIOBUH PaOOTHI
CHUCTEMBI W 00OpyAoBaHUs C ydeToMm ykazanumii 3.3.11 - 3.3.15.

3.3.11. BeicTpoaeiicTByto1ICE AIIB, wumu BAIIB (OTHOBpEMEHHOE BKJIIOUEHHUE C
MHUHMMaJIbHON BBIJEPKKOW BpEMEHM C OOOMX KOHIIOB), PEKOMEHAyeTCs IMpelyCcMaTpUBaTh Ha
muHusIX 1o 3.3.10 11 aBTOMAaTMYECKOTrO IMOBTOPHOTO — BKJIIOUEHHUS, KakK I[paBWIoO, IIpH
HEOOJIBIIIOM PpacXoXJeHnU yria mexay Bektopamu DJIC coeamHsiembix cucteMm. BAIIB moxer
IPUMEHATHCA IIPU HAJIWYMM  BbIKIIOUaTened, npomyckarommx bBAIIB, ecnu nocne BriroueHus
o0ecrieuynBaeTCs COXpaHEHHE CHHXPOHHOHN MapasuieNbHOW padOThl CHCTEM M MaKCHMaJIbHBINA
9JIEKTPOMArHUTHBIE MOMEHT CHHXPOHHBIX T'€HEpaTOpPOB M KOMIIEHCATOPOB MEHbIIE (C y4eToM
HEO0OXO0JUMOro 3araca) 3JIeKTPOMarHUTHOIO MOMEHTa, BO3HMKaromero npu tpexdasHom K3 Ha
BBIBOJIaX MAIINHBI.

OrneHka MakCUMaJIbHOT'O 3JIEKTPOMArHUTHOIO MOMEHTA JO0JKHA MPOU3BOIUTECS UIsl IIPEIEIBHO
BO3MOKHOTO PacxokIeHus yria 3a BpeMs BAIIB.



CootBercTBeHHO 3amyck bBAIIB 1momkeH NpoW3BOAUTHCS JUIIb TPHU cpabaThIBaHUH
OBICTPOACHCTBYIOIIEH 3aIIMTHI, 30HA ACHCTBHS KOTOPOH OXBaThIBaeT BCio NuHHIO. BAIIB momkHo
OJIOKMPOBAThCA NIPU cpabaThIBAHUM PE3EPBHBIX 3AILUT U OJIOKHPOBATHCSA WIIM 33J€P>KUBATHCS MPU
pabore YPOB.

Ecnu ans coxpaHeHus: ycTOMUMBOCTH sHeprocucteMbl mpu HeycnemHoM BAIIB tpebyercs
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00JbIIION 00BEM BO3JCUCTBHI  OT NPOTHBOABAPUUWHON aBTOMaTukH, npuMmeHeHue BAIIB He
pEKOMEHAYETCSI.

3.3.12. Hecunxponnoe AIIB (HAIIB) moxer mpumensThess Ha quHHUAX 110 3.3.10 (B OCHOBHOM
110 - 220 xB), ecu:

a) MaKCUMAaJIbHBIN AJIEKTPOMarHUTHBIN MOMEHT CUHXPOHHBIX T'€HEPAaTOPOB U
KOMIIEHCATOPOB,  BO3HUKAIOMIMIA  TMPH HECHHXPOHHOM BKJIIOYEHHH, MEHbIIE (C Y4YETOM
HEOOXOIMMOT0 3araca) 3JIEKTPOMarHUTHOTO MOMEHTA, BO3HHUKaromiero mpu Tpexdasnom K3 Ha
BBIBOJIaX MAIlIMHBI, TPH 3TOM B KaueCTBE MPAKTUUYECKUX KpUTEpHUEB olleHKU nonyctumoct HATIB
INPUHUMAIOTCS paCUETHBIE HauyaJbHbIE 3HAYEHUS NEPUOAMYECKUX COCTABJISIOIIMX TOKOB CTATOpPA
npu yriie BriatodeHus: 180°;

0) MakcUMalbHBIH TOK depe3 TpaHchopmaTop (aBTOTpaHchOpMATOp) MPHU yIje BKIIOYCHUS
180° menbire Toka K3 Ha ero BeIBOJIax MpHU MUTAHUU OT IIMH O€CKOHEYHON MOIIHOCTH;

B) nocie AIIB ob6ecrneunBaercss JOCTaTOUHO OBICTpasi PECHHXPOHU3AIMS; €CIM B pe3yJbTare
HECMHXPOHHOTO aBTOMAaTHYECKOTO  IOBTOPHOIO BKJIIOYEHUS  BO3MOJKHO  BO3HHMKHOBEHHE
JUTUTEIIBHOTO ACMHXPOHHOTO XOJa, JOJIKHBI MPUMEHSATHCS CHElUalIbHbIE MEPONPUATUS ISl €TO
IPEIOTBPALICHUS TN TPEKPAILCHHUSL.

[Tpu cobmrogennu >tux ycioBuit HATIB momyckaeTcst MpUMEHSTh TaKXKEe B PEKUME pEeMOHTa Ha
napajuIeIbHbIX JINHUAX.

[Ipu Bemonnenun HAIIB HeoOXoauMo NPUHATH MEPHl MO  MPEIOTBPAIICHUIO HW3JIUIITHETO
cpabatbiBanus 3amuUThl. C 3TON ENbI0 PEKOMEHAYETCS, B YACTHOCTH, OCYIIECTBIIATH BKIIOYCHHE
BoIKIIOuatTenen npu HAIIB B onpeneneHHON MOcae10BaTeIbHOCTH, HanmpuMmep BbinotHeHneM AIIB
C OJJHOM U3 CTOPOH JIMHUM C KOHTPOJIEM HaJW4Ms HAIpsDKEHUs Ha Hel nocie ycnemHoro TAIIB ¢
MIPOTUBOIIOJI0KHON CTOPOHBI.

3.3.13. AIIB c¢ ynaBaMBaHMEM CHHXPOHU3MA MOXKET NPUMEHAThCSA Ha JUHUAX 10 3.3.10 mns
BKJIFOUEHUS JINHUU TIPU 3HAYUTENBHBIX (IpUMEpHO A0 4%) CKOIBKEHUAX U JOIyCTUMOM yTJIE.

Bo3moxHo Takxe craeayromee BbinodHeHue AlIB. Ha koHue nuHMM, KOTOPBIA JIOJKEH
BKIIIOYAThCS  TIEPBBIM, Tpom3BogauTcs yckopeHHoe TAIIB (¢ ¢dukcammeit  cpabaTpiBaHUs
OBICTPOACHCTBYIOIIEH 3alIUTHI, 30HA JCHCTBUS KOTOPOH OXBATHIBAET BCIO JIMHUIO) O€3 KOHTPOIS
HanpspkeHuss Ha quHuM (YTAIIB BK) nnun TAIIB ¢ kOHTposieM OTCYTCTBHSI HaIpsDKEHUS Ha
muann  (TAIIB OH), a na apyrom ee konre - TAIIB ¢ ynaBamBaHHeM CHHXPOHH3MA.
[Tocnennee NpoOU3BOIUTCS TPHU YCIOBUM, YTO BKIIIOYCHHE MEPBOTrO KOHIA OBUIO YCHEIIHBIM (3TO
MOKET OBITh ONPENIETICHO, HAMpPUMeEp, MPU MOMOIIHM KOHTPOJIS HATMYKSI HAIIPSHKEHUS Ha JIMHUN).

Jlig ynaBivMBaHHSA CUHXPOHM3Ma MOTYT IPHUMEHSATHCS yCTPOMCTBA, IOCTPOEHHBIE MO MPUHIUILY
CUHXPOHM3ATOpPA C MOCTOSIHHBIM YTJIOM ONEPEKEHUSI.

VYerpoiictea AIIB  crnenyer BBIMONHATH — Tak, 4TOOBI  HMMeNIach BO3MOXKHOCTh H3MEHSTH
OUYEpEIHOCTh BKJIFOUEHHUS BBIKJIIOYATENEH 10 KOHIaM JINHUY.

[Ipu BemmonHenun ycrpoirictBa AIIB YC HeoOXomumMo CTpeMHThCS K OOECIIEUEHUIO €ro
JEHCTBUSL TPH BO3MOXKHO OOJBIIEH Pa3sHOCTH YacTOT. MaKCUMalbHBIA  JIOMyCTUMBIA  yTOJI
BKtoueHUs: nipu npumeHeHnn AlIB YC nomkeH nNpUHUMATHCS C YYETOM YCIIOBHH, YKa3aHHBIX B
3.3.12. Tlpu npumenenuu ycrtpoiictea AIIB YC pexomeHIyeTcs €ro HCIOJIb30BaHUE IS
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BKJIIOUEHUS JINHUU TIEPCOHAIIOM (I10JIyaBTOMATUYECKasi CUHXPOHU3ALINS).
3.3.14. Ha nuHUsAX, 0OOpyJOBaHHBIX TpaHChOpMATOpaMU  HAIPSOIKEHUS, JUISI KOHTPOJIS
orcyrctBus HampspbkeHus (KOH) u xonTtpons namuuus Hanpsbkenus (KHH) nma nmuum npum



paznuuHbix BuAax TAIIB pekoMeHAyeTCsi HCIOIb30BaTh OpraHbl, pEarupyrolle Ha JUHEHHOE
(pa3Hoe) HampspkeHHE M Ha HaNpsDKEHUS OOpaTHOM M HyJEBOW MocienoBaTenbHOCTEH. B
HEKOTOpBIX CllydasiX, HaOpuUMep Ha JMHUAX 0e3 LIYHTUPYIOIIMX  pPEaKkTOpOB, MOXKHO HE
MCIIOJIb30BAaTh HANPSKEHUE HYJIEBOU NIOCIEA0BATEIbHOCTH.

3.3.15. OgnodazHoe aBTOMaTHUeckoe moBTopHOe BKItoueHUe (OAIIB) MoXkeT mpuUMEHSTHCS
TOJILKO B CETSIX ¢ OOJIBIINM TOKOM 3aMbikaHMs Ha 3emimo. OAIIB 0e3 aBromarndeckoro nepeBoja
JVHUAW Ha JUTMTENBHBIA HENOJHO(MA3HBIA PEXHUM TPU yCTOHYMBOM TNOBPEKICHUU (as3bl CIemyeT
IPUMEHSATD:

a) Ha OAMHOYHBIX CWJIBHO Harpy>KCHHbIX MEKCHUCTEMHBIX WM BHYTPUCUCTEMHBIX JMHMSIX
JNEKTPONEpEauH;

0) Ha CWJIBHO HArpy’XKeHHBIX MEXCHUCTeMHbIX JuHUAX 220 kB u Bblme ¢ aBymMss U Oonee
OOXOAHBIMM  CBSI3IMH TIPU YCJIOBHUHM, YTO OTKJIIOUYEHHE OIHONH M3 HUX MOXET MPHUBECTH K
HapYLICHUIO THHAMUYECKON YCTOMYMBOCTH JHEPIOCUCTEMBI,

B) Ha MEXCHUCTEMHBIX W BHYTPUCUCTEMHBIX JIMHUSAX DPA3HBIX KJIACCOB HANpPSIKEHUS, €CIIU
Tpexpa3zHoe OTK/IIOUEHHE JIMHUM BBICIIETO HANpsHKEHUS MOXKET NMPHUBECTH K HEJOIyCTUMOMN
neperpy3ke JMHUM  HU3IIEro HamnpsyKEeHUsT € BO3MOXKHOCTBbIO HapyILIEHUs yCTOWYMBOCTHU
JHEPrOCUCTEMBI,;

I) Ha JMHUAX, CBA3BIBAIOIIMX C CHUCTEMOW KpyIHHbIE OJOYHBIE  3JIEKTPOCTAHLMU 0e€3
3HAYUTEILHON MECTHON HArpy3KH;

J) Ha JMHUAX dJeKTponepenayu, rae ocymectsieHue TAIIB compspkeHO cO 3HAYUTENbHBIM
cOpOCOM Harpys3KkH BCIIEICTBUE TOHMKEHHS HaNpsKEHUs.

VYerpoiictBo OAIIB 10mKHO BBIMOMHATHCA —TakK, 4TOOBI NMPH BBIBOAE €ro M3 pabOThl WM
VCYEC3HOBCHUH IIMTAaHUS aBTOMATHYECKN OCYLICCTBILLICS NEPEBOJ ACUCTBHA 3alUWUT JIMHUM Ha
OTKJIIOYEHHE TpeX (a3 MOMHUMO yCTpPOHCTBA.

Boei6op moBpexaeHHbix (a3 npu K3 Ha 3eMiI0 OMDKEH  OCYIIECTBISATHCS MPU MOMOILU
U30MpaTeNbHBIX OPraHOB, KOTOPBIE MOTYT OBITh TAKXKE MCIIOJIb30BaHbI B KAUECTBE JIOMOJIHUTEIbHON
osicTpoaeiicTByromelt 3aumTsl tuHuM B 1mukie OAIIB, npu TAIIB, BAIIB u onHocTOpOHHEM
BKJIIOUEHUH JINHUU OIEPATUBHBIM IIEPCOHAIIOM.

Boigepxka Bpemenn OAIIB nomxHa  OTCTpaumBaThCs OT  BPEMEHHM IIOTacaHusi Oyrd U
JeMOHU3alMu cpenbl B MecTe onHodasHoro K3 B HemomHopa3sHOM pexuMe C  yd4eToM
BO3MOXXHOCTH HEOJHOBPEMEHHOTO CpabaThIBaHMs 3alIUThl MO  KOHIIAM JIMHUM, a  TaKKe
KaCKaJHOIro JeWCTBUS U30UpaTEIbHbIX OPTaHOB.

3.3.16. Ha nuausx no 3.3.15 OAIIB n0mkHO NPUMEHATECSA B COUETAHUU C Pa3IMYHBIMU BUJAMU
TAIIB. Ilpu aTOoM nomkHa ObITh NpeaycMOTpeHa Bo3MOXxHOCTh 3anpera TAIIB Bo Bcex ciydasx
OAIIB wmu Tompko mnpu HeycrnemiHoM OAIIB. B 3aBHCMMOCTM OT KOHKPETHBIX YCJIOBUM
JIOITY CKaeTCs ocymectienue TAIIB mnocne Heycnemnoro OAIIB. B stux cioyuasx
npexycmarpusaercs aeiictsue TAIIB cHavana Ha OHOM KOHILE JIMHHUM C KOHTPOJIEM OTCYTCTBUS
HaNpsDKEHUS Ha JIMHUU U C YBEJIMYEHHON BBIIEP)KKOW BPEMEHH.
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3.3.17. Ha OOMHOYHBIX JIMHUSAX C JBYCTOPOHHUM IIMTAHUEM, CBS3BIBAIOLIUX CUCTEMY C
JNEKTPOCTAHIIMEH  HEOONBIIOW MOIIHOCTH, MOryT mpuMmeHsTtbcs TAIIB ¢ aBTomatuyeckoit
camocunxponuzauuei (AIIBC) rugporenepatopoB it ruzaposnektpoctaniuiit u TAIIB B
COUYETaHUHM C JEIIUTEIbHBIMU YCTPOUCTBAMH - JUISl TUAPO- U TEIUIONIEKTPOCTAHLIUH.

3.3.18. Ha nuHuUAX ¢ OBYCTOPOHHHUM MHTAHUEM TPH HAJTUYMH HECKOJIBKHUX OOXOMHBIX CBS3EH
CIIelyeT IPUMEHSATH:

1) mpu HamuuuM JBYX CBsI3€d, a TaKKe I[PU HAIWYUM TPEX  CBSA3EH, €CIIM  BEPOSITHO
OJTHOBPEMEHHOE JJIUTEIbHOE OTKIIIOUEHME ABYX U3 ITHX CBsI3€Hl (Hampumep, IBYXUEMHOMN JTMHUN):

HecunxponHoe AIIB (B ocnoBHoM s junauid 110 - 220 kB u npu  coOmoeHUH yCIIOBHIA,
yKkazaHHBIX B 3.3.12, HO 17151 ciTy4asi OTKJIFOYCHHS BCEX CBS3EH);

AIIB ¢ mpoBepkoit cuHXpOHH3Ma (IIpH HEBO3MOXKHOCTU BBIMOJIHEHHsI HeCHHXpOHHOTO AIIB
10 MPUYMHAM, YKa3aHHbBIM B 3.3.12, HO ISl ciyvasi OTKJIFOUEHUS BCEX CBSI3Ei).



JI7s1 OTBETCTBEHHBIX JIMHUM NIPU HAJIMYUM JIBYX CBA3ECH, a TAK)Ke MPHU HAJTUYUU TPEX CBSI3EH, BE
U3 KOTOpBIX - JABYXLEMNHAsl JIMHUS, NpU HEBO3MOXKHOCTH npumeHeHuss HAIIB no mnpuumHam,
ykazaHHbIM B 3.3.12, paspemaetcs npuMensth yctpoiictBa OAIIB, BAIIB wm AIIB YC (cwm.
3.3.11, 3.3.13, 3.3.15). Ilpu stom ycrpoiictBa OAIIB u BAIIB cnenyer A0NOJAHATH YyCTpOHCTBOM
AIIB ¢ mpoBepkoi CHHXpPOHU3MA;

2) mpu HaJIM4YUM 4YeThIpeX U Ooyiee CBs3ed, a TaKkKe MPU HAIMYMM TpeX CBs3EH, eclu B
IIOCJIETHEM ClIy4ae OJHOBPEMEHHOE JUIMTEIBHOE OTKIIIOUYEHHE JIBYX U3 3THX CBSI3€M MaJOBEPOSTHO
(HammpuMep, €clii Bce JIMHUM OJHOLIEeTIHBIE), - ATIB Ge3 npoBepku CHHXpOHHU3MA.

3.3.19. VcrpoiictBa AIIB ¢ mpoBepkoil CMHXpOHH3Ma CIEAYET BBINOIHIATH HA OAHOM KOHIE
JMHUM C KOHTPOJIEM OTCYTCTBHs HANPSDKCHMS HA JIMHUM M C KOHTPOJIEM HAJIWYUS CUHXPOHH3MA,
Ha JpyroM KOHIIE - TOJIBKO C KOHTpOJIEM HanuuMsi cuHXpoHu3ma. Cxemsl yctpoiictBa AIIB ¢
IPOBEPKON CHHXPOHM3Ma JIMHUM JIOJDKHBI BBINOJHATHCS OAMHAKOBBIMU Ha O0OMX KOHIAX C
y4€TOM BO3MOKHOCTH M3MEHEHUS OUEPETHOCTH BKIIIOUEHMS BBbIKJItOUaTesnel auHuM mpu AIIB.

Pexomenayercs ucnonp3oBark ycrpoctBo AIIB ¢ mpoBepKo CHHXpPOHM3MA JUIsl NPOBEPKH
CUHXPOHHM3Ma COEIMHAEMBIX CUCTEM IPH BKIKOYECHUH JTMHHUU NIEPCOHATIOM.

3.3.20. JMomyckaeTcsi COBMECTHOE IPUMEHEHHME HECKOJIbKMX BHUJOB TpexdazHoro AIIB Ha
nunuu, Hanpumep BAIIB u TAIIB c¢ mnpoBepkoil cunxpoHusma. Jlomyckaercss — Takxke
WCIIOJIB30BaTh Ppa3JIMUHbIC BUbI yCTpOoUCTB AIIB Ha pa3HbIX KOHIaX JuHUM, Hanpumep Y TAIIB
bK (cm. 3.3.13) Ha ogHoMm konme nuHud U TAIIB ¢ KoHTposieM Haau4us HANPSOKCHHUS W
CUHXPOHM3Ma Ha JPYTrOM.

3.3.21. Jomyckaetcsi couetanue TAIIB ¢ HeceleKTUBHBIMU OBICTPOJEHCTBYIONIMMHU 3allUTAMU
JUIsL WCIPABJIEHMsS] HECENEKTUBHOIO JEHCTBUS TOCIHEAHMX. B ceTsax, cocTodmmux H3 psaa
[IOCJIEZI0BATEIBHO  BKJIIOYCHHBIX JUHUHA, TpU TPUMEHCHUM IS HUX HECEIIEKTHBHBIX
OBICTPOJCHCTBYIOIIMX  3alUT JJs HCIPABICHUS HX JACUCTBUS  PEKOMEHAyeTCs NPUMEHATh
noovepenHoe AIIB; moryT Takke npuMeHsaTbes ycTpoiictBa AIIB ¢ yckopenuem 3anutsl 10 AIIB
WIN C KPaTHOCTBbIO JiecTBUs (He Oosee Tpex), BO3pAcTAOLIeH MO HAmpaBICHUIO K HCTOYHHUKY
HMUTaHMSL.
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3.3.22. Ilpu npumeHeHun  TpexdazHoro  ofgHokpatHoro AIIB nuHuH, nDUTaOMKUX
TpaHc(hOopMaTOpsI, co CTOPOHBI BBICILIETO HANpSDKEHUS KOTOPBIX YCTaHaBIMBAKOTCS
KOPOTKO3aMbIKaTeI M OTICIUTENH, AJIsi OTKIIOUEHHUS OTAEIHUTENS B OECTOKOBYIO May3y BpeMs
nerictBust yctpoiictBa AIIB  moipKHO OBITH OTCTPOEHO OT CyMMapHOTO BPEMEHH BKIIFOUCHHS
KOPOTKO3aMbIKaTedsl W OTKIMoueHust otaenutens. [lpu npumenenun tpexdasznoro AlIB
nBykpatHoro nevictBus (cM. 3.3.6) Bpems aeiictBusi AIIB B mepBoM 1uKIIe MO yKa3aHHOMY
YCIIOBUIO HE JOJDKHO YBEIMYMBATHCSA, €CIM OTKJIIOUYEHUE OTACIUTEN NPEeIyCMaTPUBAETCS B
OecToKOBYIO TIay3y BTOoporo iukia AIIB.

JUig nuHMM, HA KOTOPBIA BMECTO BBIKJIKOYATENEH YCTAaHABIMBAKOTCS OTIAECINUTENIN, OTKIIOUEHHE
ornenureneil B ciaydae HeycnemHoro AIIB B mepBoM LUKIE — JTOJDKHO TNPOU3BOAUTHCA B
OecTokoByro may3y BToporo nukina AlIB.

3.3.23. Ecnu B pe3ynbrare neictBusi AIIB BO3MOXHO HECHHXPOHHOE BKJIFOUEHHE CUHXPOHHBIX
KOMIICHCATOPOB MJIM CHUHXPOHHBIX DJICKTPOJBMIaTeNIEd M €CJIIM TaKoe BKIIOYCHHE Ui HHUX
HEJOIyCTUMO, @ TAaKXe JJIs UCKIIOUEHUS NOAIMUTKU OT 3TUX MAIIMH MECTa MOBPEKICHUS CIETyET
IIpelyCMaTpuBaTh aBTOMATHYECKOE OTKIIOYEHUE JTHX CHUHXPOHHBIX MAIIWH IPH UCUYEC3HOBEHUU
NUTaHWsI WU TIEPEBOAUTh MX B aCUHXPOHHBIM pexkuM otkimoueHueM AITl ¢ mnocnenyromum
ABTOMATHYECKUM BKJIIOYEHHEM MJIM PECHHXPOHM3ALUEH IOCIE BOCCTAHOBIICHHS HANPSDKCHUS B
pesyiabTate ycrnemHoro AIIB.

st MO/ICTaHIUI c CUHXPOHHBIMHU KOMIIEHCATOpaMH  WJIM  CUHXPOHHBIMHU
JJEKTPOABUTaTENSIMU JOJKHBI IIPUMEHATHCSA MepBbl, NPEJOTBpPALIAIOIINE H3JIULIHHE
cpabarbiBanus AYP npu neiicteun AIIB.

3.3.24. AIIB wmuH 3J€KTPOCTAaHUUNA W MOJACTAHUMNA MPHU HATUYUM CIIEHHAIbHON 3alIUThI IIHH U
BBIKJIIOYaTeneil, nonyckaomux AIIB, 101%KHO BBIIOIHATHCS 0 OJHOMY U3 JBYX BapHAHTOB!



1) aBTOMaTu4eckuM orpoOoBaHHeM (TIOCTAaHOBKA IIHMH TOJ HaNpsyKEHUE BBIKIIOYATENIEM OT
ATIB oHOTO M3 MUTAIOIIUX JIEMEHTOB);

2) aBTOMaTHYECKOW COOpPKOW CXEMBI; MPHU ATOM TMepBbIM OT ycTpoiictBa AIIB BkmtowaeTcs
OIMH W3 NHUTAOIIUX JJIEMEHTOB (HAampumep, JUHUS, TpaHchopMmarop), TMpPHU  YCIEHITHOM
BKJIIOUEHUU ATOr0 AJIEMEHTAa TMPOU3BOAMTCA MOCIEAYIOIIEe, BO3MOXKHO Oojee IOoJHOe
ABTOMAaTUYECKOE BOCCTAHOBJIICHUE CXEMbl JOABAPUUHOIO pEXUMaA IYTEM BKIIOUEHHUS JPYTUX
aneMeHToB. AIIB muH 1o 3TOMy BapuaHTy PEKOMEHIYETCsl MPUMEHATh B IEPBYIO OYEPEb AJIs
MOJICTAHIINI 0€3 MOCTOSHHOTO JIeXKYPCTBA IMePCOHANa.

[Ipu BeimosnHeHun AIIB muH [1OMKHBI IPUMEHATHCS MEPBI, UCKIIIOYAIOLINE HECHHXPOHHOE
BKJTFOUCHHE (€CIIA OHO SIBJISICTCS] HEJOITYCTUMBIM).

Jomkna oOecneuynmBaTbCcs — JOCTaTOYHAs  YyBCTBUTEIBHOCTh 3allMThl IIMH Ha ciay4ai
HeycnemHoro AIIB.

3.3.25. Ha nByxTpaHc(hOpMaTOPHBIX MOHMKAIOMUX IOACTAHLIMAX MPU pa3leibHON pabore
TpaHCcOPMATOPOB, Kak MPaBUIIO, TOJKHBI MpeaycMaTpuBaThes ycrpoiictBa AIIB muH cpennero
Y HU3BILEr0 HANPSKEHUH B coyeTaHuu C ycrpoilcTBaMu ABP; mpu BHYTpEeHHUX MOBpEXKACHUSIX
TpaHcGopMaTopoB AOKHO nelicTtBoBaTh ABP, mpu npouux nospexaeHusx — AIIB (cm. 3.3.42).

Jomyckaercss Ui ABYXTpaHC(OPMATOPHON TOJCTAHIMK, B HOPMAJIBHOM pEXHME KOTOPOU
npeaycMaTpuBaeTcs TapaiiesbHas padoTa TpaHCPOPMATOPOB HA IIMHAX TAHHOTO HANPSIKCHHS,
YCTaHABJIUBATH JONOJHUTENBHO K ycTpolcTtBy AIIB yctpoiictBo ABP, nmpennaznaduenHoe ajis

335

pe’kuMa, Korja oAMH U3 TpaHC(hOPMaTOPOB BHIBE/IEH B PE3€PB.

3.3.26. VYcrpoiictBamu AIIB nmomxHBI OBITH 00OPYIOBaHBI BCE OJMHOYHBIC ITOHMKAIOIINE
TpaHchopMaTopbl MOIIHOCTBIO Ooiee 1 MB-A  Ha moacTaHIMSIX 3HEPrOCHCTEM, HMEIOLINE
BBIKJIIOYATEIh U MaKCHUMaJbHYI0 TOKOBYIO 3aIlIUTy C MUTAIOLIEH CTOPOHBI, KOTJa OTKIIOYEHHE
TpaHchopMaTopa IPUBOJIUT K 00ECTOYCHUIO JIIEKTPOYCTAaHOBOK TmoTpeduteneit. [lomyckaercs B
OTHENbHBIX ciaydasx aedctBue AlIB u  mpu oTkiodeHMH TpaHcdopmaropa 3amUTON OT
BHYTPEHHUX MOBPEXKIECHUM.

3.3.27. Ilpm wHeycnemHoMm AIIB  BkiIlOYaeMOro MEpPBBIM BBIKJIIOYATENIEM 3JIEMEHTA,
INPUCOEIUHEHHOrO IBYMs WM Oosiee BbIKIO4arensiMu, AIIB ocTanbHBIX BBIKIIOYATENIEH ITOrO
3JIEMEHTA, KaK MPaBUJIO, TOJKHO 3alperaTbes.

3.3.28. Ilpu Haimuyuum Ha TMNOACTAHUMU WIA DJIEKTPOCTAHIUU BBIKJIIOYATENe ¢
3JIEKTPOMArHUTHBIM MPUBOJIOM, €Clii OT ycTpoiicTBa AIIB MoOryT ObITh OTHOBPEMEHHO BKJIIOUEHBI
nBa wiau Oojiee BBIKIIOYATENed, AJii oOecrnedyeHus HEoOXOAUMOro YpPOBHSI — HAaIPSHKEHUS
aKKyMYJISITOPHOM OaTapeu NpH BKJIIOYEHMH U JJISl CHUKEHUS CeueHUs Kabesel nenel mnuTaHus
SIIEKTPOMArHUTOB  BKJIIOYEHHUS  CIEAyeT, Kak  mpaBwio, BbIIOIHATE AIIB Tak, uToOBI
OJTHOBPEMEHHOE  BKJIIOUYEHHE  HECKOIBKMX  BBIKIIOUaTeNnedl OblJIO0 MCKIIOYEHO (Hampumep,
IpUMEHEHNEM Ha npucoenuHeHusx AIIB ¢ pa3nuuHbIMU BbIIEp)KKAMU BPEMEHN).

JlommyckaeTcsi B OTACNIBHBIX Claydasx (MpeuMyIIecTBEHHO mNpu HampsbkeHuu 110 kB m
OobIIOM YHCIe TNpHcoeanHeHHH, o0opynoBanHbIXx AIIB) ogHoBpeMenHoe BKiItoueHue ot AlIB
JIBYX BBIKJTFOUATEIICH.

3.3.29. eiictBue  yctpoiicte AIIB  momkHO (QUKCHPOBATHCA yKa3aTeIbHBIMU pelle,
BCTPOCHHBIMH B peJie yKa3aTelsIMH cpabaThIBaHUs, CYETYMKAMH YWCla cpabaThIBaHWUU WIH
JPyTUMH YyCTPOUCTBAMHM aHAJIOTUYHOTO HA3HAYEHHUS.

ABTOMATHUYECKOE BKJJIOYEHUE PE3EPBHOT'O ITATAHUS U
OBOPYJIOBAHMS (ABP)

3.3.30. VYcrpoiictBa ABP nomxHBl mpemycMaTpuBaThCA JUISL  BOCCTAHOBJICHUS IMUTaHUS
NOTpeOuTeNe MmyTeM aBTOMAaTUYECKOTO TPHCOCIMHEHHS PE3CPBHOTO MCTOYHHUKA TMHTAHMS IPH
OTKITIOYCHUH Pabd0Yero MCTOYHHWKA MUTAHUSA, TPUBOIAMIEM K OOECTOYCHHIO HIIEKTPOYCTAHOBOK
norpeburens. YcrpoiictBa ABP  10oKHBI NpelycMaTpuUBaThCS TAKKe Ui aBTOMATHYECKOTO



BKJIFOYCHHUS ~ PE3EPBHOTO 00OPYIOBAHHS pU  OTKJIIOYEHUH  paboyero o00OpyaOBaHMS,
IPUBOJAIIEM K HapyLIEHMIO HOPMAJbHOTO TEXHOJIOIMUYECKOIO Ipolecca.

VYcerpoiictBa ABP Takxke peKoMeHIyeTcs NpeaycMaTpuBaTh, €CIU TMPU UX PUMEHEHUU
BO3MOXXHO YIPOIICHHE peleHON 3aluThl, CHUKEeHHe TokoB K3 u yaemieBneHue anmapaTypsl 3a
CYET 3aMEHBI KOJIBLIEBBIX CETEH paaranbHO-CEKIIMOHUPOBAHHBIMH U T. II.

YerpoiictBa ABP moryt ycranaBiuBaThCcs Ha TpaHchopmaropax, IHHHSX, CEKIHOHHBIX U
IIMHOCOEIMHUTENbHBIX BBIKIIOYATENAX, NEKTPOJABUTaTENIX U T. 1.

3.3.31. YerpoiictBo ABP, kak npaBuiio, I0JKHO 00ecreunBaTh BO3MOKHOCTD €ro IeHCTBHS ITPU
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WCUYE3HOBEHUU HANPSHKEHHUS Ha IIMHAX TMHTAeMOT0 3JEMEHTA, BBI3BAHHOM JFOOOW MPUUYMHOM, B
toM uncie K3 Ha 3Tux mmuHax (nmociensee - npu otcytctBun AlIB muH, cMm. Takxke 3.3.42).

3.3.32. VYcrpoiictBo ABP mnpu OTKIIOYEHHMH BBIKJIIOYATENS pab0odero MCTOYHWKA MUTaHUS
JIOJDKHO — BKJIIOYATh, KaK MPaBWIIO, O€3 JOMOJHUTENBHON BBIICPKKH BPEMEHH, BBIKIIOUATEIb
pe3epBHOro uctoyHWka murtaHus (cMm. takxke 3.3.41). Ilpm sTom momkHa OBITH oOecredyeHa
OJIHOKPATHOCTH ACHCTBUS yCTPOUCTBA.

3.3.33. Jlnsa oGecrnieuenus nevictBus ABP mpu 00ecTOYeHHH NMUTAEMOTO 3JIEMEHTA B CBS3H C
WCUYE3HOBEHHEM HANPSDKEHUST CO CTOPOHBI MUTaHUS pa0oyero MCTOYHHMKA, a TakkKe Ipu
OTKJIFOUEHUHU BBIKJIIOYATENS C IPUEMHON CTOPOHBI (Hampumep, JUisl ClydaeB, Korja peseiHas
3amuTa pabodero sJeMEeHTa JEHCTBYET TOJBKO Ha OTKIIIOUEHHUE BBIKIIOYATENCH CO CTOPOHBI
nutanusa) B cxeme ABP B momonmnenue k ykazanHoMy B 3.3.32 moipkeH NpenycMaTpUBATHCA
MyCKOBOM OpraH HanpsoKeHUs. Y Ka3aHHBIA MyCKOBOW OpraH IMpU MCYE3HOBEHHM HAIPSKEHUS Ha
IIUTAEMOM DJIEMEHTE U IPHU HAIMYUU HANPSOHKEHHUS] CO CTOPOHBI MUTAHMSI PE3EPBHOIO MCTOYHUKA
JIOJI’KEH JIEHCTBOBATH C BBIIEPKKON BPEMEHH Ha OTKIIIOUEHHUE BBIKIIOUYATelNs pabouero NCTOYHUKA
nuTaHusT ¢ IHpueMHod  ctopoHbl. IlyckoBoil  opran Hanpsoxkenuss ABP He — gomken
IpelycCMaTpUBaTLCS, €CIU pabouuil U pe3epBHBIN 3JIEMEHTH UMEIOT OMH UCTOUYHUK MMUTAHUSI.

3.3.34. Jlna TpaHchopMaTopoB UM JUHUN Maloll  MPOTSIKEHHOCTH C LIETBI0 YCKOPEHUS
neiictBusi ABP nenecooOpa3HO BBINONHSTH pEIEHHYIO 3alllUTy C JEHCTBUEM Ha OTKIIOUEHHE HE
TOJIBKO BBIKJIFOUATENSl CO CTOPOHBI IMUTAHUS, HO W BBIKJIIOYATENs C MPUEMHON CTOpPOHBL. C 3TOM
K€ 1eJpl0 B Hambojee OTBETCTBEHHBIX Clydasx (HampuMmep, Ha COOCTBEHHBIX  HYXJaX
ANEKTPOCTAHIINIA) IPU OTKJIIOUYEHUH 10 KAaKUM-JIMOO MPUYMHAM BBIKITIOYATENs TOJIBKO CO CTOPOHBI
OUTAHUS  JOJDKHO OBITh OOECIEYeHO HEMEIUICHHOE OTKIIOYCHHE BBIKIIOYATENss C MPUEMHOU
CTOPOHBI 1O LENH OJIOKHPOBKHU.

3.3.35. MuHuManbHbI 3JEMEHT HampsKeHHsl ImyckoBoro oprana ABP, pearupyromuii Ha
HCUYE3HOBEHHE HAIpsDKEHHUs  pabodyero HMCTOYHMKA, JIOJDKEH OBITh  OTCTPOEH OT  pekuMa
camMo3alycKa OQJIEKTpOJBMraTelled M OT CHWKEHMs HampspkeHus 1npu  yjaneHHelx  K3.
Hampspkenne cpabaTbiBaHusl 3JIEMEHTAa KOHTPOJIS HANPSKEHMsI HA IIMHAX PE3€pBHOTO MCTOYHUKA
nmyckoBoro oprana ABP nomkHO BEIOMpaThCS 1O BO3MOKHOCTH, UCXOS U3 YCJIOBUS CaMO3aIlycKa
ayiekTpoaBuraTesied. Bpems neiicTBus myckoBoro opraHa ABP momkHO OBITH OOJbIIE BpeMEHU
OTKJIIOueHUs1 BHemHUX K3, mpu KOTOPBIX CHIDKEHHUE HANpPSOKEHUS BBI3BIBACT CpadaThiBaHUE
9JIEMEHTAa MHUHHMAJbHOTO HANpsKEHUsl CIIyCKOBOTO OpraHa, M, Kak IpaBUJIO, OOJbIlIE BPEMEHU
neiictBug AIIB co cTopoHbl muTaHus.

MuHMMaJbHBIN 3JEMEHT HampshKeHHs IyckoBoro oprana ABP, kak mpaBuiio, ZOMKeH OBITH
BBIMIOJIHEH TaK, 4TOObI HMCKJIIOYANach €ro JIOKHas padoTa MpU MEpPEeropaHUd OJHOTO U3
npeoXpaHuTene TpaHchopMaTopa HaNpsHKEHUSI CO CTOPOHBI OOMOTKHM BBICIIETO HIIM HHU3IIETO
HANPSDKEHUS; IPH 3alIUTe OOMOTKM HM3ILIEr0 HAIpPSHKEHHsS] aBTOMAaTUYECKUM BBIKJIIOYATEIEM Py
€ro OTKJIIOYEHMH JEWCTBHE IyCKOBOTO OpraHa JIOJDKHO  OnokupoBatbes. [lomyckaercs He
YUUTBIBAaTh JAaHHOE TpeOOBaHME MPH BBIMOJHEHUH YCTpoiicTB ABP B pacmpenennTensHbIX ceTax 6
- 10 kB, ecnu 151 aToro Tpedyercs crenuanbHas yCTaHOBKa TpaHCc(hopMaTopa HAPSHKEHUS.
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3.3.36. Ecnu nipu ucnosnb3oBaHuu nycka ABP mo HanpsikeHHIO BpeMs €ro JCHMCTBHS MOMKET
OKa3aThCs HEIOMYCTUMO OONBIIUM (HAMpUMEp, IPH HAIMYNH B COCTaBe HArpy3KH 3HAYUTEITHHOU
JIOJI CUHXPOHHBIX 3JIEKTPOJBUTATENEH ), PEKOMEHYETCs PUMEHATh B TOTIOJHEHHUE K ITyCKOBOMY
OpraHy HampsDKEHUs IyCKOBBIE OpraHbl JPYrHMX THUIOB (HampuMep, pearupymoomue Ha
MCYE3HOBEHUE TOKA, CHUKEHHE YAaCTOThl, U3MEHEHNE HAMpaBiICHUs] MOIIHOCTH U T. I1.).

B cayuyae mnpuMeHeHHs ITyCKOBOIO OpraHa 4acTOThl MOCJIEIHUN MPU CHUKEHHHM YaCTOTHI CO
CTOpPOHBI pabovYero UCTOYHUKA MUTAHUS 10 3aJJaHHOTO 3HAYEHHUS U MPU HOPMAJIbHOM 4acToTe CO
CTOPOHBI PE3EPBHOIO NUTAHUS JOJHKEH JCHCTBOBATh C BBIAEPKKOM BPEMEHHM Ha OTKIIIOUECHHE
BBIKJTFOYATENIS] pa00Uuero UCTOYHNKA TUTAHHUS.

[Ippy  TEXHOJNIOTMYECKOW  HEOOXOAMMOCTH  MOXXET  BBITIOJHATHCS MyCK yCTpOICTBa
ABTOMATHYECKOTO BKIIFOUYECHUS PE3EPBHOTO 00OPYIOBAHHS OT PA3TUYHBIX CIICIUATBHBIX JATYUKOB
(maByieHMsI, yPOBHS H T. I1.).

3.3.37. Cxema ycrpoiictBa ABP HCTOYHWUKOB MUTaHUS COOCTBEHHBIX HYXKJ JIEKTPOCTAHIUI
1ocjie  BKJIIOUYEHHUS PE3EPBHOIO MCTOYHMKA MUTAHUS B3aMEH OJHOIO M3 OTKIIOYAIOIIMXCS
pabounx HCTOYHHMKOB JOJDKHA COXPAHSTh BO3MOXKHOCTH JEWUCTBUS TPU OTKIIOUYEHUHU JIPYTHX
paboYnX UCTOYHUKOB MUTAHUS.

3.3.38. Ilpu BeimonHeHuu yctpoiictB ABP crienyer npoBepsTh ycloBUsl IEPETPY3KH PE3EPBHOTO
UCTOYHMKA MHTAaHHUS U CaMO3allyCKa AJIEKTPOJBMraTesied M, €ClIM HUMEEeT MECTO 4Ype3MepHas
neperpy3ka Wid He 00ecTeuMBacTCsl CaMO3alyCK, BBIMOMHATh pasrpy3ky npu aciictBun ABP
(HampuMep, OTKIIIOUEHUE HEOTBETCTBEHHBIX, & B HEKOTOPBIX CIy4asX W YacTH OTBETCTBEHHBIX
AJICKTPOJIBUTATENICH; I MOCIEAHNX peKoMeHayeTcs mpuMmeHeHue AlIB).

3.3.39. Ilpu BeimosnHeHun ABP nomkHa y4uTBIBaTBCS HEAONMYCTUMOCTbH €r0 JEHCTBUS Ha
BKJIFOUCHHUE TMOTpeOUTENel, OTKIIOUeHHBIX ycTpoiictBamu AYP. C  3Toi Henbl0  JAOKHBI
MPUMEHSTHCS CHEIUAIbHBIE MEPOINPUATHS (HAmpuMep, OJOKMPOBKA IO YacTOTE); B OTAENbHBIX
Cly4asiX HpHU CHEHUAJIbHOM  OOOCHOBaHMM  HEBO3MOJKHOCTH  BBIMOJIHEHMSI  yKa3aHHBIX
MEpONPUATHI ToNycKaeTcs He npeaycMmarpuBatb ABP.

3.3.40. Ilpu neiictBuu yctporctBa ABP, xorma Bo3MOXHO BKIIIOUEHHE BBIKIIOYaTens Ha K3,
KAaK MpPaBWIO, JOHKHO TMPEIyCMaTpPUBAThCA YCKOPEHHUE IEUCTBHS 3aLIUThl 3TOTO  BBIKIHOYATEIIS
(em.taroke 3.3.4). [Ipy 3TOM IOMKHBI OBITH MPUHATHI MEPHI ISl MPEIOTBPALICHHUS OTKIIOUESHUIN
pe3epBHOrO MUTAHUS MO LEMU YCKOPEHHS 3aIIUTHI 32 CUeT OPOCKOB TOKA BKIIIOUEHUS.

C »TOM 1enpl0 Ha BBIKIIOYATENAX MCTOUYHUKOB PE3EPBHOIO MHUTAHUS COOCTBEHHBIX HYXKII
3JIEKTPOCTAHIIMI YCKOPEHUE 3alUThl JOJKHO IPEIyCMaTpUBAThCSA TOJBKO B CIIy4yae, €ClIH €€
BBIJICP)KKA BpeMeHH mpeBbimaer 1 - 1,2 ¢; mpu 3TOM B IIeNb YCKOPEHHUsS TOJDKHA OBITh BBEICHA
BbIIep>KKa BpeMeHu okosio 0,5 c. [l mpouux 3JIeKTpOYCTaHOBOK 3HAYEHHS BBIACPKEK BPEMEHU
MPUHUMAIOTCSI, UCXO/S U3 KOHKPETHBIX YCIOBHUM.

3.3.41. B cnyuasx, ecnu B pesynbrare neictBus ABP BO3MOXHO HECHHXPOHHOE BKITFOUCHHE
CUHXPOHHBIX KOMIIEHCATOPOB WJIM  CHUHXPOHHBIX 3JIEKTPOJABHUIATENIEd U €CIM OHO ISl HHUX
HEJIOIyCTUMO, a TAaKXKe JUIsl MCKIIIOUEHUS MOAMMUTKH OT 3TUX MalIMH MECTa MOBPEXKACHUS CIETYET
IPpM HCYE3HOBEHMM TNUTAaHUS ABTOMATHYECKM OTKIIOYAaTh CUHXPOHHBIE MAIIWHBl WU
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MEPEBOJIUTh MX B ACHHXPOHHBIN pexuM oTkIoueHueM Al'TI ¢ mocineayromum aBTOMaTUYECKUM
BKJIIOUEHUEM  WJIH PECUHXPOHM3ALMEH  IOCJIE BOCCTAHOBJICHHWS HANPSDKEHUS B pe3ysbTaTe
ycnemHoro ABP.

JUia mpenoTBpallleHUs]  BKJIIOUEHUS pE3epBHOrO  ucrouHuka or  ABP no ortxitoueHus
CUHXPOHHBIX  MAallUH  JOMYCKaeTCs  NPUMEHSTh samemieane ABP. Eciu mnocnenuee
HEJOIMYCTUMO JJISl OCTaTbHOW HArpy3KH, JOMYyCKAETCs PU CIIeMaTbHOM 000CHOBAHUU OTKIIIOYATh
oT myckoBoro oprana ABP nmHUIO, CBS3BIBAIONIYI0 IIMHBI pPabOyYero MHTAHHS C HArpy3KOH,
co/iepKalleil CHHXpPOHHBIE 3JIEKTPOABUTATEIIH.

Jlig moacTaHuMi ¢ CUHXPOHHBIMM KOMITEHCATOpaMH WJIM CUHXPOHHBIMH 3JIEKTPOJIBUTATENIIMU
JOJIKHBI IPUMEHATHCA MEPhI, IPe0TBpaIlarolIe HermpaBmibHyto padoty AUP mpu neficteuu ABP
(cMm. 3.3.79).



3.3.42. C uenpro npedoTBpalleHUs BKJIIOYEHUS] PE3EPBHOTO MCTOYHMKA NuTaHus Ha K3 npu
HESIBHOM pe3epBe, NPENOTBPAIICHUS €ro  IMeperpy3kd, OOJerdyeHus camo3amycka, a  Takke
BOCCTAHOBJICHHsI Haubojee MPOCTHIMU CPEACTBAMU HOPMAJIBHOM CXEMBI 3JIEKTPOYCTAHOBKH IMOCIIE
ABApUMHOIO  OTKJIIOYEHHUS M JEUCTBHUSI  YCTPOMCTB aBTOMATHKHM PEKOMEHAYETCS IPUMEHATH
coueranue ycrpoiictB ABP u AIIB. VcrpoiictBa ABP nomxHbl  1eiicTBOBAaTh MpU BHYTPEHHHUX
MOBPEXKACHUIX pabouero uctoyHuka, AIIB - mpu mpoyux MoBpeKACHHSIX.

[locne ycnemnoro  pgeiictBust ycrpoiictB  AlIB unmu  ABP pgomknHo, kak npasuio,
obOecrieynBaTbcsi BO3MOXKHO 0OoJiee  TMOJIHOE aBTOMATUYECKOE BOCCTAHOBJICHUE  CXEMBbI
JI0ABApUIHOTO peKUMa (Hampumep, A1 NOACTAHLIMN C YNPOIIEHHBIMH CXEMaMU AJIEKTPUYECKUX
COEJIMHEHUH CO CTOPOHBI BHICHIETO HAMPSKEHUS - OTKIIOYEHUE BKIIOYEHHOTO npH AericTBuu ABP
CEeKLIMOHHOI'O  BBIKJIIOYATENsl HAa CTOPOHE HU3LIET0 HaIlpsbkeHus nocie ycnemHoro AlIB
MUTAIOIICH JTUHUN).

BKIIIOYEHUE 'EHEPATOPOB

3.3.43. BkiroueHue reHepaTOpoOB Ha MapajulelbHYI0 paboTy IOJKHO MPOU3BOJUTHCS OJHUM M3
CJIEZYIOLINX CIIOCOOOB: TOYHOM CUHXpOHM3AIMEN (PyUHOH, [10JIyaBTOMaTU4YECKON u
ABTOMATHYECKOW) M CAMOCHUHXPOHHU3AIMEH (PYyUHOH, MOTyaBTOMATHIECKON M aBTOMATHYECKOM ).

3.3.44. Cnoco® TOYHOW aBTOMAaTHUYECKOH WIJIM TOJTyaBTOMAaTHYECKOW CHHXPOHM3ALMU Kak
OCHOBHOHM €Hoco0 BKJIIOUEHMs HA MapajuleJbHYI0 paboTy NpH HOPMaJbHBIX PEXHUMax IOJKEH
IpelyCcMaTpUuBaThCS !

TypOOr€HEepaTopoB C KOCBEHHBIM OXJIQXACHHEM OOMOTOK MOIIHOCTBhIO Oosiee 3 MBT,
paloTaloUMX HENOCPEACTBEHHO Ha COOpHbIE LIMHBI I€HEPAaTOPHOTO HANpsDKEHUs, W IpHU
3HAYCHUH TEPUOAMYECKON COCTaBISAIONICH MepexoHoro Toka 6oiee 3,5 luow;

TypOOTeHepaTopoB C HEMOCPEACTBEHHBIM oOxJaxaeHueM oomoTok tunoB TBB, TB®, TI'B u
TBM;

TUAPOTeHEpaTopoB MomHOCTRI0 S0 MBT 1 6071€e.

[Ipu aBapuilHBIX peXUMax B DJIEKTPUUYECKON CHCTEME BKIIOUECHHE Ha MapayljieNbHYyI0 padoTy
BCEX TEHEPAaTOpPOB BHE 3aBHCHUMOCTH  OT CHCTEMBl OXJAXKICHUS W  MOLIHOCTH  MOXKET
IPOM3BOJIUTHCS CIOCOOOM CaMOCHHXPOHU3AIUH.
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3.3.45. Crocob6 caMOCHMHXPOHM3ALIMM KaK OCHOBHOH CIOCOO BKIIOYEHHS Ha MapauIeIbHYIO
paboTy MOXKET MperycMaTpUBaThCS AJIS:

TypOOTreHepaTopoB MOIIHOCTHIO 10 3 MBT:

TypOOT€HEepaTOpOB C KOCBEHHBIM OXJQXJICHHEM MOIIMHOCThIO Oosee 3 MBT, pabGoTaromnux
HETOCPEJICTBEHHO Ha COOpHBIEC LIMHBI, €CIU TEPUOANYECKas COCTABIAIONIAS MEPEXOHOTO TOKA
P BKJIFOUEHHUH B CETh CIIOCOOOM CaMOCHHXPOHU3AIMHU HE IPEBOCXOAUT 3,5 Inowm;

TypOOTeHEepaTOpOB C KOCBEHHBIM OXJIaXJICHHUEM, paboTaomux B 0J0ke ¢ TpaHC(hOpMaTopaMu;

TUAPOTEHEPATOPOB MOIIHOCTRIO 10 S0 MBT;

TUAPOTEHEPATOPOB, SJIEKTPUUECKU >KECTKO CBSI3aHHBIX MEXKIY cOOOW M paboTarolux depes
oOLIMil BBIKIIIOYATENb IPU MX CyMMapHOil MorHocTH 10 50 MBT.

B ykazaHHBIX CiIyyasx MOTYT HE€ IpeayCMaTpHUBAaTbC YCTPOWCTBA IOJyaBTOMaTHYECKOM W
ABTOMAaTUYECKOW TOYHOW CUHXPOHHU3ALINH.

3.3.46. Ilpu ucnoyib30BaHUU CTIIOCO0A CAMOCHHXPOHM3AIIMN KaK OCHOBHOTO CIOCO0a BKITFOUYCHUS
TeHEepaTopoB Ha MapajuleJbHYI0 paboTy ClIelyeT IpelycMaTpuBaTh YCTAHOBKY Ha
TUIPOTEHEPATOpax YCTPOMCTB aBTOMATUYECKOM CaMOCHHXpOHHM3AIlMH, Ha TypOoreHepaTopax -
YCTPOWCTB PYYHOM WM MOJTYyaBTOMATHYECKON CAMOCHUHXPOHHU3ALIUU.

3.3.47. Ilpu UCTIOAB30BaHUM CIOCO0A TOYHOW CHHXPOHHU3AIMU B Kauye€CTBE OCHOBHOIO Croco0a
BKIIIOUEHUSI TEHEPATOPOB Ha MapajlielbHyl0 paboTy, Kak MpaBHIIO, CIEAYyeT MperycMaTpuBaTh
YCTaHOBKY YCTPOWCTB aBTOMAaTHYECKOW W MOJYyaBTOMAaTHYECKONM TOYHOW CHHXpoHW3auuu. Jlis
TEHEpPaTOpoOB MOIIHOCThIO a0 15  MBT pgomyckaercss — OpUMEHEHUE PYYHOM  TOYHOM
CHUHXPOHH3AIMHU C OJIOKUPOBKOI OT HECUHXPOHHOTO BKITIOUEHHUS.



3.3.48. B COOTBETCTBUM C YyKa3aHHBIMH IIOJOKCHUSIMH BCE TEHEpPATOphl JIOJDKHBI OBITh
000pYyIOBaHbl COOTBETCTBYIOIIMMH YCTPOMCTBaMHU CHUHXPOHHU3AIUM, PACIOI0XKEHHBIMA Ha
LHEHTPAIbHOM IYHKTE YyHOpPABJICHHUS WIM Ha MECTHOM IIYHKTE€ YNpAaBICHHUS A
TUAPOSTIEKTPOCTAHIINM, HA TJIABHOM IIUTE yMpPaBICHUS WM Ha ONOYHBIX LIUTAX YIpPaBICHUS IS
TEIUIO3JIEKTPOCTAHIIUH.

Bare 3aBHCHMOCTH OT MPUMEHIEMOT0 CIIOCO0a CHHXPOHHU3AIMH BCE TE€HEPATOPhl JOKHBI OBITH

00OpYyIOBaHBI ~ YCTPOHCTBaMH,  MO3BOJSIONIMMU B  HEOOXOJMMBIX CIydasiX IPOU3BOAMTH
PYYHYIO TOYHYIO CHHXPOHH3AIIHIO C OJIOKMPOBKOM OT HECHHXPOHHOTO BKITFOUCHHSI.
3.3.49. Ilpu BKIIOYEHHMH B CEThb CIOCOOOM TOYHOM CHHXPOHHU3AIMHM JBYX Wi Ooiee

THJIPOr€HEPaTOpPOB, pabOTalOIUX Yepe3 OAMH BBIKJIIOYATEIb, I'€HEPATOPBl HPEIBAPUTEIIHLHO
CHUHXPOHU3UPYIOTCS MEXKAY C000i CcrocoboM caMOCHHXPOHU3AIMU U C CETHIO - CIIOCOOOM TOYHOM
CUHXPOHH3ALHH.

3.3.50. Ha TpaH3UTHBIX MOACTAHIMSIX OCHOBHOW CETH M 3JIEKTPOCTAHLUAX, TAe Tpelyercs
CUHXPOHM3AIMS OTJEIbHBIX YacTed AJIEKTPUUYECKOM CHUCTEMBI, JOJDKHBI  IpeaycMaTpuBaThCA
yCTpPOHCTBA Il HOJTyaBTOMATHUECKOW MIIM PYYHOM TOUYHON CUHXPOHU3ALIUH.

ABTOMATHYECKOE PEI'YJIMPOBAHUE BO3BYIKIEHNUA,
HAIIPSI)KEHUA U PEAKTUBHOU MOIIIHOCTH

3.3.51. VYcrpolicTBa aBTOMAaTHYECKOrO PEryJIUPOBAHUSA BO3OYXICHUS, HaNPsDKEHUS |
PEaKTUBHOI MOUTHOCTH IPEIHA3HAYECHBI !

NOJIEPKAHUST HANpPSHKEHUS B DIJIEKTPOIHEPIETUUYECKOM CHUCTEME U Y 3JIEKTPOIIPUEMHHUKOB IO
3a/laHHBIM XapaKTePUCTHKAM IMPH HOPMaJbHOU pabOTe IIEKTPOIHEPTeTUUECKOM CUCTEMBI,

pacmpeneneHns pPeakTUBHOM  HArpy3ku Mexay HMCTOYHMKaMH PEaKTHBHON MOLIHOCTH IO
3a/IAHHOMY 33aKOHY;

NOBBIUIEHUS] CTATUYECKOM M JUHAMUYECKOW  YCTOMYMBOCTH DJJIEKTPUYECKUX CUCTEM U
nemMripupoBaHus KoJiIeOaHUH B IEPEXOTHBIX PEKUMAaX.

3.3.52. CuHXpOHHBIE MalUHBI (T€HEPATOPbl, KOMIIEHCATOPHI, 3JIEKTPOABUIATENMN) JOJDKHBI
ObITb 000pymOBaHBl ycTpoiicTBamu APB. ABTOMaTtHueckue peryyisiTopbl BO30YXIACHUS JOJKHBI
cootBercTBOBaTh TpeboBanusAM ['OCT Ha cucteMbl BO3OYXKICHHS W TEXHUYECKHM YCJIOBUSM Ha
000pyI0BaHHE CUCTEM BO30YKICHUS.

Jns  reHepaTOpoB M CHUHXPOHHBIX KOMIIEHCATOPOB MOIIHOCThIO MeHee 2,5 MBT, 3a
UCKJIIOYEHHEM T'€HEpaTOPOB 3JIEKTPOCTAHIUM, pabOTalOMUX U30JIMPOBAHHO WIM B SHEPrOCHCTEME
HEOOJIBIIION MOIHOCTH, AOMYCKAeTCs MPUMEHATh TOJBKO YCTpOMCTBa peneitHol (opcupoBKu
B030yk1eHuss. CHHXPOHHBIE JJIEKTPOJBUTATENIM JIOJKHBI OBITH 00OpPYIOBAaHBI yCTPOHCTBAMU
APB B cootBercTBuU ¢ 5.3.12 1 5.3.13.

3.3.53. HomxkHa ObITh oOecrieueHa BBICOKash HaAeKHOCTh mutaHust APB u npyrux ycrtpoicTs
CUCTEMBl BO30OYXXJEHHUS OT TpaHCHOPMATOPOB HANPSKEHUS, a TaKXKe BBICOKAs HAJIEKHOCTh
COOTBETCTBYIOIIUX LIECTIEH.

[Ipu moaxmouenun APB k TpanchopmaTopy HampspDKEHHS, UMEIOIIEMY MPEIOXPAHUTEH Ha
IIEPBUYHOU CTOPOHE:

APB u gpyrme ycTpoWicTBa CHCTEMBI BO30OYXICHHSA, TIOTEpsS NMHUTAHUS KOTOPHIX MOXKET
NpPUBECTH K TMEperpy3ke MU HEAOMyCTUMOMY CHIDKEHHIO BO30YXKIEHHS MAIIUHBI, JOJKHBI
NPUCOEAMHATHCS K HMX  BTOPUYHBIM BbIBOAAM 0€3 MpPEJOXpaHUTENe M aBTOMaTHYECKHX
BBIKJIIOUATENICH;

YCTPOMCTBO peneHON (QOpPCUPOBKM  JOHKHO BBIMOJHATBCA TaK,  4YTOOBI HCKIIIOYaJlach
BO3MOJKHOCTh €T0 JIOXKHOM pabOTHI MPU TEPErOpaHUU OJTHOTO M3 MPEIOXPAHUTENCH ¢ IEPBUIHOM
CTOPOHBI TPAHC(POPMATOPOB HATPSIKEHHUS.

[Ipu moaxmouenun APB k Tpanchopmaropy HampsuKeHHS, HE HMEIOIIEMY TIPeIoXpaHuTeNen
Ha IIEPBUYHOU CTOPOHE:

APB u npyrue ycTpoHCTBa CHCTEMBI BO30YXKIEHUS JOHKHBI MPUCOEAUHATHCS K UX BTOPUIHBIM
BBIBOJIAM Y€pE3 ABTOMATHUUECKUE BBIKIIOUATENH;



JOJDKHBl  OBITh  IPEAYCMOTPEHBl MEPONPUATHUS 1O  HCIOJIB30BAaHUIO BCIOMOTraTeNbHBIX
KOHTaKTOB aBTOMAaTHUYECKOIO BBIKIIOUATENsA, HWCKIIOYAIOIIME IEPerpy3Ky WM HEIOIyCTUMOE
CHIDKEHHME BO30YK/I€HUs MAllIMHBI B CIy4ae OTKIFOYEHUS aBTOMaTUYECKOTIO BBIKIIIOYATES.

K tpanchopmaTopam HampspkeHUs, K KOTOpbIM mojkmtouatorcss APB u apyrue ycrpoiictsa
CHUCTEMBI BO30YKIEHHs, KaK NpPaBWIO, HE JOJDKHBI TPHCOCHAWHSATHCS APYyTHEe YCTPOWCTBA W
npubopsl. B OTHenbHBIX cilyyasix JOMyCKaeTcs MPUCOEIMHEHME STHX YCTPOHCTB M MPUOOPOB
yepe3 OTAENbHbIE aBTOMAaTHUECKHUE BBIKIIOYATEIN WU IPEJOXPAHUTEIH.
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3.3.54. VYcrpoiictBa APB ruaporeHepatopoB IOJKHBI OBITH BBIMIOJHEHBI TaK, YTOOBI B CITy4ae
cOpoca Harpy3KH MpU UCTIPABHOM PETYISTOPE CKOPOCTH HCKIIOYAIOCh CpadaThIBaHUE 3allUTHI
OT MOBbIILIEHUs HanpspkeHus. Ilpu HeoOxoaumocTu ycrpoiictBo APB  MoeT ObITh JOMOIHEHO
peNIeWHBIM YCTPONCTBOM OBICTPOJACHCTBYIONIETO Pa3BO30YKIACHHUS.

3.3.55. Cxema ycTpoicTBa peieiiHON (OPCHPOBKH BO30YKICHUS IODKHA TPEIyCMaTPUBATh
BO3MOXXHOCTh II€peBOJIa €ro JEHCTBUS Ha Pe3epBHBIA BO30YIUTENDb MPH 3aMEHE UM OCHOBHOTO
BO30yAUTEIIS.

3.3.56.  VYcTpolicTBa  KOMNAyHAMPOBAHUS BO3OYXKICHUS JOJDKHBI — TPUCOSTUHATHCS K
TpaHcopMaTopaMm TOKa CO CTOPOHBI BBIBOJIA T€HEPATOpPA WM CHHXPOHHOT'O KOMIIEHCaTopa (Co
CTOPOHBI IIIHH).

3.3.57. Jlsiss CHHXpOHHBIX T€HEPATOPOB U KOMIIEHCATOPOB C HEMOCPEICTBEHHBIM OXJIAXKICHUEM,
TeHepaTopoB MOMIHOCTRIO 15 MBT m Gonee m  KOMITEHCATOPOB MOMIHOCTBIO 15 Meap u Ooliee,
ANEKTPOCTAHIIMKA U TOACTAHLIUN 03 MOCTOSHHOTO JEKYpCTBa MEpCcoHaia B MOMEIICHUU IIHUTa
YIOpPaBIEHUS JIOJDKHO OBITh MNPEAYCMOTPEHO aBTOMAaTHMUECKOE OrPAaHUYEHHE IEPEerpy3ku  C
BBIJIEP)KKOM BpEMEHU, 3aBUCSIIICH OT KPaTHOCTU MEPETPY3KH.

Jlo ocBoeHuUsl CEpUHHOrO BBIMYCKa yCTPOMCTB aBTOMAaTMYECKOIO OrpaHUUYEHUS MEpPEerpy3ku ¢
3aBUCUMON BBIJIEP/KKON BPEMEHH IS MalIMH MOMIHOCTRIO 710 200 MBT (Meap) domyckaercs
YCTaHaBIIMBATh YCTPOUCTBA OIPAHUYEHHUS C HE3aBUCUMOM 10 BPEMEHU XAPAKTEPUCTUKOM.

YCTpOoHCTBO ~ aBTOMATHYECKOTO  OTPAaHUYEHHUs  MEpPerpy3Kd He JOJDKHO MPEersITCTBOBAThH
¢dopcupoBke BO30YKIEHHS B TEUCHHE BPEMEHM, KOTOPOE JIOIYCKACTCS JJISi COOTBETCTBYIOIETO
VCTIOJTHEHUS] MAILIUHBIL.

3.3.58. [ns reneparopoB MomHocThio 100 MBT u Oonee u yisi KOMIIEHCATOPOB MOIIHOCTBHIO
100 Meap u Ooiyiee ciemyeT yCTaHaBIUBATh OBICTPONEHCTBYIOIIME CHCTEMBI BO30YXaeHus ¢ APB
CUJIBHOTO JICWCTBUA.

B otnenpHBIX  choyyasx, ONpEAENseMbIX  YCIOBUSIMH pabOThl  AJNEKTPOCTAHLIMU B
JHEprocucTeMe, Jomyckaercsa  ycraHaBiauBaTh APB japyroro tuma, a Takke MeEAJIEHHO
JeHCTBYIOIINE CUCTEMBI BO30YKICHHUS.

3.3.59. Cucrema B030yxaeHus u ycTpoiictBa APB momkHbl  oOecreymBaTh yCTOWYHBOE
peryiaupoBaHUe B MpeaeNiax OT HAWUMEHBIIETO JOMyCTHMOIO JO HAaWOOINBIIET0 OMYyCTUMOTO
3HaYeHUs] ToKa BO30yxkaeHus. JIJis CUHXpOHHBIX KOMIIEHCATOPOB C HEPEBEPCHUBHON CUCTEMOM
BO30YKICHUSI  pETyJIHpOBaHUE IOHKHO OOECIeYMBATHCS HAayWMHAs OT 3HAYCHHUS TOKA pOTOpaA,
IPAKTUYECKH PABHOTO HYJIIO, a JJIi KOMIIEHCATOPOB C PEBEPCUBHON CHCTEMOM BO30YXKIEHHUS - OT
HauOOJBIIEro JOMYyCTUMOIO 3HAYEHHsI OTPULIATEIBHOTO TOKA BO30YKICHUSI.

Jlis mamumH, pabotarommx B OJoke c TpaHcopmaropamu, MOJHKHA OBITH MPETyCMOTpPEHA
BO3MOXXHOCTh TOKOBOM KOMITEHCAIIUH MOTEPU HAMNpsHKEHUS B TpaHchopMaTope.

3.3.60. I'enepatopsl MouHOCTBIO 2,5 MBT u 06osee ruapo- M TEIUIOBBIX 3JIEKTPOCTAHLUN C
YUCJIOM arperaToB 4YeThlpe © 0OoJiee JODKHBI OCHAImAThCA  oOmecTaHMOHHBIME  ACY
TEXHOJIOTHUYECKUMHU TpoLecCaMH UM (MPU UX OTCYTCTBUHM) CUCTEMAaMH TPYIIIOBOIO yIPABJICHUS
BO30Y)KJ€HHEM. OJTH CHCTEMbl Ha TE€HEpaTopax TEIUIOBBIX AJIEKTPOCTAHIIMNA PEKOMEHIYeTcs
BBITNIOJIHATH B 3aBUCHUMOCTU OT CXEMBbI, PEKUMA U MOUTHOCTH 3JIEKTPOCTAHIUH.

3.3.61. Tpancdhopmaroper ¢ PIIH pacnpeaenutenbHbIX MOACTAHIIMNA U COOCTBEHHBIX HYX/I
JMEKTPOCTAHIIMM, a TaKKe JHUHEWHBIE PEeryasaTOpbl PpacHpeleIUTEeIbHBIX MOACTAHIUN Ui
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NOJ/ICp)KaHUsl WIM 33JaHHOTO HM3MEHEHHUS HalpsDKEHHsT JOJDKHBI  OCHAIAThCS  CHCTEMOMU
aBTOMATHYECKOTO  perynupoBanus kodddunuenta Tpanchopmaruu. I[Ipu HeoOXoguMoOCTH
aBTOMATHUYECKUE PETYJIATOPHI JOJKHBI 00€CTIeUMBATh BCTPEUHOE PETYJITUPOBAHUE HAIPSIKEHUS.

[lopcranuuu, Ha  KOTOPBIX MpedycMaTpuBaeTcs mapajulesbHas paboTa TpaHchOpMaTopoB
(aBTOTpaHC(OPMATOPOB) C AaBTOMATUYECKUM pETyIHMpoBaHHEeM KoddduimeHta TpaHchopMaluy,
JOJKHBI OCHAIAaThCsl  OOILENOJCTAaHIIMOHHON aBTOMAaTU3UPOBAHHOM CHUCTEMOM YIIpaBICHUS
TEXHOJIOTUYECKUMHU MPOLECCaMU WJIM CHCTEMOW TPYNIOBOrO pEryJIMpOBaHUs, HCKIIOYAIOIIEeH
HOSIBJICHHE HEIOMYCTHMBIX YPaBHUTEIBHBIX TOKOB MEX1y TpaHCc(hopMaTopamu.

3.3.62. KonaeHcaTOpHbIE YCTAaHOBKH JIOJDKHBI OBITH  00OPYIOBaHBI yCTpOHCTBaMU
ABTOMATUYECKOTO PEryJUPOBAHUSA B COOTBETCTBUM C I 5.6.

ABTOMATHUYECKOE PET'YJIMPOBAHUE YACTOTBI U AKTUBHOM
MOILHOCTH (APYM)

3.3.63. Cucrembl aBTOMaTUYECKOIO PETyJIMPOBAaHMUs 4acTOThl U aKTUBHOM MourHocTH (APUM)
IpeIHAa3HAYEHBI JJIA:

HNOJ/IEP)KaHUSI 4YaCTOThl B OSHEProoOBEIMHEHMSX U  HM30JUPOBAHHBIX HHEProcHcTeMax B
HOpPMaJIbHBIX pexumax coriacHo TpedoBanusM ['OCT Ha kauecTBO AJIEKTPUYECKON IHEPTUH;

peryyiupoBaHusi OOMEHHBIX MOIIHOCTEH SHEpProoObEAMHEHHH M OrpaHUYEHHs IEPETOKOB
MOITHOCTH 10 KOHTPOJIMPYEMBIM BHEIIHUM M BHYTPEHHHM CBS35IM SHEProoObEAMHEHHH WU
HEPrOCUCTEM;

pacripesielIeHus] MOUIHOCTH (B TOM 4YHCJIE 3KOHOMHUYHOIO) MEXAy OOBEKTaMHU YIIpaBlICHHUs Ha
BCEX YPOBHAX JMCIETYEPCKOTrO YIpaBieHUs (Mexay o0beInHEHHBIMU dHeprocucreMamu B EOC
CCCP, sneprocucremamu B OOC, 371€KTpOCTAaHUUSAMU B JHEPrOCHCTEMax M arperatamu WIn
HHEProOJIOKaMH B TIpeiesiaX dJIEKTPOCTAHITUN).

3.3.64. Cucrempt APYUM gnomkHbl oOecrneunBaTh (MpU  HATUIHH HE00XO0aIUMOTO
pPEryJIMpOBOYHOIO  Iuana3oHa) Ha  YIPaBISIEMbIX JJIEKTPOCTAHLMSIX MHOMJIEPKAHUE CPEIHETO
OTKJIOHEHHUSI 4YacTOThl OT 3aJaHHOro 3HadeHus B mnpexaenax +-0,1 'l B AecATUMMHYTHBIX
MHTEpPBAJIaX U OIPAaHUYECHHUE IIEPETOKA MOLUIHOCTHU IO KOHTPOJIUPYEMBIM CBSI3AM C IIOJABIECHUEM HE
MeHee 4eMm Ha 70% aMIuuTyapl KoJeOaHH mepeToKka MOITHOCTH C TIEPHOJIOM 2 MHUH U OoJiee.

3.3.65. B cucremy APUM nomkHBI BXOAUTD:

YCTPOWCTBA  aBTOMATHYECKOTO  PETYJNUPOBAHHSI  YacTOThl, OOMEHHONW MOIIHOCTH H
orpaHuueHus nepetokos Ha aucrnerdepckux myHkrax EOC CCCP u O9C;

YCTPOWCTBA paCIpECNICHHs YNPAaBIAIOMINX BO3JACUCTBUN OT  BhImecTosMX cuctem APUM
MEXIY YNpaBIIeMbIMH OHJIEKTPOCTAHLUUSAMH U YCTPOICTBa OrpaHUYEHHUS NEPETOKOB II0
KOHTPOJINPYEMBIM BHYTPEHHHUM CBSI3SM Ha JTUCHETUYEPCKUX IMYHKTAX SHEPrOCUCTEM;

YCTPOWCTBA YNPABIECHUS AKTUBHOW MOIIHOCTBIO HAa 3JIEKTPOCTAHLMAX, MPHUBICKAEMBIX K
Y4acTHIO B aBTOMaTHYECKOM YIIPaBIEHUH MOILHOCTHIO;

JATYUKU NIEPETOKOB aKTUBHOW MOIITHOCTH U CPEACTBA TEIEMEXaHUKH.

3.3.66. VYcrpoiictBa APUM Ha aucneTyepckux IMyHKTaxX JIOJDKHBI OOecreYrBaTh BBISBICHUE
OTKJIOHEHUH (aKTHUECKOro pekuMa padoThl OT 3aJaHHOrO, (OPMUPOBAHHE H TIepenady
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YOPaBISAIOMUX BO3ACHCTBUM JUIsl AMCIETYEPCKUX IMYHKTOB HMKHErO YPOBHS YIPaBJIECHUS U JUIS
AJIEKTPOCTAHIINM, IPUBIEKAEMBIX K aBTOMAaTUYECKOMY YIPABIEHUIO MOIIHOCTBIO.

3.3.67. YcTpoiicTBa aBTOMATHYECKOTO YMIPABJICHUS MOIIMHOCTBIO  AJIEKTPOCTAHIUN JOJHKHBI
obecreunBaTh:

npueM U mpeoOpa3oBaHHE YMPABIAIOMIMX BO3ACHCTBUMN, MOCTYMAIOMIMX C JUCIETUYEPCKUX
MYHKTOB BBIIIECTOSIIIIETO YPOBHS yHpaBleHUs, U (OPMUPOBAHUE YIPABIAIOMIUX BO3JEHCTBUN Ha
YPOBHE YIIPaBJICHUS AJIEKTPOCTAHIINN;

dbopMUpOBaHUE YTPABISIIOMIMX BO3JCUCTBUN HA OTIEIbHBIC arperarsl (IHEProOIOKH);



HOJ/Iep)KaHUE MOIIHOCTH  arperatoB (dHEproOJOKOB) B COOTBETCTBUU C IOJTYYEHHBIMU
YIPAaBISAIOIMMHI BO3AECHCTBUSIMU.

3.3.68. YnpaBiieHME MOIIHOCTBIO JIEKTPOCTAHIIMKU JOJHKHO OCYIIECTBISATHCS CO CTATU3MOM IO
4acTOTe, U3MEHSAEMBIM B Ipezenax ot 3 a0 6%.

3.3.69. Ha r1uaposseKTpOCTaHLUSAX CHCTEMbl  YIPABIECHUS MOIIHOCTBIO JIOJKHBI  UMETh
aBTOMAaTHYECKHE yCTpOMCTBa, o0OecrednBaronye IIyCK W OCTaHOB arperaTtos, a IIpu
HEOOXOJUMOCTH TaK)Ke IEpPeBOJl arperaroB B  pPEeXHMMbl CHHXPOHHOIO KOMIIEHCAaTopa U
IeHEepaTOPHBIA B 3aBUCUMOCTH OT YCJIOBUM M peXUMa pPabOThl JEKTPOCTAHIUI U SHEPTOCUCTEMBI
C YYETOM UMEIOIINXCSI OTPAaHUYCHUN B pabOTe arperaros.

I'maposnekTpocTaHnuy, MOIIHOCTb ~ KOTOPBIX  OHpPENEIseTCs  PEKHMOM BOJOTOKA,
peKOMeHIyeTcsl 000pyI0BaTh aBTOMAaTHUECKUMH PETYJISTOPAMU MOIIIHOCTHU TI0 BOJIOTOKY.

3.3.70. VYcrpoiictBa APUM nomkHBI AOMYyCKaTh OMNEPAaTUBHOE MW3MEHEHHE IapaMeTpOB
HACTPOWKM TPU H3MEHEHHHM PEXHMOB pabOThl 0OBEKTa YHpaBJICHUS, OCHALIATHCS AJIEMEHTaMU
CUTHAJIM3aluy, OJOKUPOBKAMM M 3alllUTaMU, IPEJOTBPALIAIOIIMMUA HEMPaBUIIbHBIE UX JIEHCTBUS
OpU HApYLUIEHWH HOPMAaJbHBIX PEKUMOB PabOThl OOBEKTOB yNpaBIEHUS, IPH HEHCIPABHOCTIX B
caMUX YCTpOMCTBAaX, a TaKkkKe HCKIOYAIOMIUMU T JAEHCTBUSA, KOTOpPbIE MOTYT IOMEIIATh
(YHKIIMOHMPOBAHUIO YCTPOMCTB NPOTUBOABapUITHON aBTOMATHUKH.

Ha TemnoBbix anekrtpoctaHuusax ycrpoiictBa APUYM  nomxHbI OBITH 00OPYIOBAHBI
JJIEMEHTAaMH, MPEAOTBPAILAIOIUMU T€ WM3MEHEHHUS TEXHOJIOTMYECKHX IapaMeTpOB  BBILIE
JONYCTUMBIX  TIPEIENOB,  KOTOpbIE BBI3BAaHbl JEHCTBUEM OTHX YCTPOMCTB Ha arperarsl
(?HEproOI0KN).

3.3.71. CpenctBa TeneMexaHUKHU JTOJKHBI 00ecreunBaTh BBOA MHPOPMALUU O TEPETOKax I10
KOHTPOJINPYEMBIM BHYTPUCHUCTEMHBIM M MEXCHUCTEMHBIM CBA35IM, I€pefady YNpaBJISIOLIMX
BO3JICHCTBUII W cUrHANOB OT ycTpoicTB APUM Ha OOBEKTHl yHpaBleHHUS, a TaKXkKe Mepenady
Heo0X0ouMoN HH(OpPMAaLIMU Ha BBILIECTOSALINN YPOBEHb yIIPaBICHHUS.

CyMmMmapHOe 3ama3JplBaHHE CUTHAJIOB B CPEICTBAaX TeJIEMEXaHUKH U ycTpoiictBax APUM He
JIOJ>KHO MPEBBIIATH S C.

ABTOMATHUYECKOE ITPEJOTBPAIIIEHNE HAPYIIEHUIA
YCTOUYNBOCTHU

3.3.72. VYecrpolicTBa aBTOMAaTHUYECKOr0 IPEIOTBPAILECHUS HApyLIEHU YCTONYUBOCTU
HHEPrOCUCTEM JOJDKHBI IIPEAYCMATPUBATHECS B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUW TaMm, I'Zi€

9TO TEXHHYECKM M HSKOHOMHYECKH IIelecoO0pa3Ho, - JUIsl  COXpaHEHHs  JUHAMUYECKOH
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YCTOWYUBOCTH H obecrieyeHUss HOPMATHBHOI'O 3amaca CTaTUYECKOM YCTOWYMBOCTH B
MIOCJICABAPUMHBIX PEKUMAX.

YerpoiictBa  aBTOMaTUY€CKOIO IPENOTBpALCHUS HApYILICHUS YCTOMYMBOCTU MOTYT

MpeayCMaTPUBATHCS JIJIsl JCHCTBUA B CITydasiX:

a) OTKJIIOYEHHUS JUHMM Oe3 TMOBPEXKIEHHUS, a TakKe NpHU TMOBPEXKICHUAX B  pe3yibTare
onHodasueix K3 mpu pabore ocHoBHOI 3amuTel 1 OAIIB B BO3MOXKHBIX peXUMaXx MOBBIIICHHON
3arpy3KH 3JIeKTpoIiepelad ¥ B PEMOHTHBIX CXEMax CETH; JOIyCKaeTcs MPUMEHEHHE YCTPONCTB
ABTOMATHUKH NP 3TUX MOBPEXKICHUAX U B HOPMAJIBbHBIX CXEMaX U peXUMaxX IHEPrOCUCTEMBI, €CIIN
HapylIeHUE YCTOMYMBOCTH B pPE3yJbTaTe OTKa3a AaBTOMAaTHUKU HE MOXXET IPUBECTU K IOTEpe
3HAYUTENBHON YaCcTH Harpy3Ku SHEPrOCUCTEMBI (Hampumep, 3a cuet Aeiicteust AUP);

0) OTKJIIOUEHHS JIMHUN B pe3yibTare MHorogasHeix K3 mpum paboTe OCHOBHOW 3alUTHI B
HOpPMaJIbHOW M PEMOHTHOM CXEeMax CeTH; IOIMYCKaeTCs HE YUYUTHIBATh HAaMOOJIEee PpEIKUE PEKUMBI
MOBBILIEHHON 3arpy3KH 3JIEKTponepeaay;

B) OTKa30B BbIKItouarens ¢ aeicteueM YPOB mnpu K3 B HOpManmbHOM pexkume paboThI
HHEPTOCHCTEMBI M B HOPMAJIbHOW cXeMe paboThI CEeTH;

T) IOJIHOTO pa3JieJeHHsI SHEPrOCUCTEMbl HAa HECHHXPOHHO paloTalollre YacTH AJIeKTporepeaay
B HOPMaJIbHOM PEKHME;



1) 3HAYUTEIBHOIO aBapUHHOIrO AeuuUTa WM H30bITKA MOIIHOCTU B OJHOM U3 COEIMHAEMBIX
4acTel SHEProoObEeTNHEHUS;

e) pabotsl yctporictB BAIIB nnu AIIB B HOpMallbHBIX CX€ME U PEKHUME.

3.3.73. VYcrpolicTBa aBTOMaTHYECKOrO IPENOTBPALLEHUS HAapyLIEHUH YCTOWYMBOCTH MOTYT
BO3JICHCTBOBATH HA:

a) OTKJIIOUYEHHE YaCTH T'€HEpaTOpPOB TMAPOINEKTPOCTAHIMN U KaK HCKIIOUYEHHE - TeHepaTOpOB
WM OJIOKOB TETUIOBBIX 3JIEKTPOCTAHLIUMI;

0) ObICTpOE CHIKEHHE WIM YBEJIUYEHUE HArpy3Kd MapoBbIMM  TypOMHamMM B mpezenax
BO3MOXHOCTEH  TEIUIOCHJIOBOrO oOopynoBanHusi (6e3 MIOCJIEYIOIIEr0  aBTOMAaTUYECKOIO
BOCCTaHOBJICHUS IPEXKHEN HArpy3Kku);

B) OTKIIOYEHHE (B MCKIIOYUTEIBbHBIX CIy4asX) YacTH Harpy3Kd MOTpeOUTeNei, Jierko
NEPEHOCAIINX KPAaTKOBPEMEHHBIM MepephIB  3JIEKTPOCHAOXKEHUs (CIELUaIbHOE aBTOMAaTHUYECKOE
OTKJIIOUEHUE Harpy3KH);

T') JEJIEHHE YHEPTOCUCTEM (ECIIN YKa3aHHbIE BBILLIE MEPONPUATHS HEAOCTATOYHBI);

1) KpaTKOBpPEMEHHOE OBICTpOE CHMKEHHE Harpy3KM MapoBbIX TYypOMH (C MOCIEIYIOLIM
AaBTOMATUYECKUM BOCCTAHOBJICHUEM IMPEXKHENW HArpy3KH).

YceTpolicTBa aBTOMATUYECKOTO IIPENOTBPALICHNS] HAPYIIEHUH YCTOWYMBOCTU MOTYT U3MEHSTH
peXHUM pabOThl YCTPOHUCTB TPOAOIBHOW W  TMOMEPEYHOM EMKOCTHOW KOMITCHCAIIUH W JIPYTOro
00OpYyJIOBaHUSI ~ DJIEKTPONEpEAAayd, HAIpHUMEp LIYHTHUPYIOIIUX PEaKTOPOB, aBTOMAaTHUYECKUX
pEryJsiTOpoB BO30YXIE€HHUs TeHepaTopoB U T.I. CHUKEHUE aKTHBHON MOIIHOCTHU 3JIEKTPOCTAHIHHA
pH MOBpeXAeHUAX 1mo 3.3.72, nm. a u 0, )KeJaTeabHO OrPaHNYUBATh TEM 00HEMOM U B OCHOBHOM
TEMHU CllydasMM, KOrJa 3TO He BeneT Kk  JjeictButo AYP B sHeprocucreMe wiM K JIpyruMm
HEeOJIaronpusITHBIM MOCIIEICTBUIM.

3.3.74. NHTEHCUBHOCTD  yIPaBIAKOLIIMX  BO3JCUCTBHUM, IMOJABAEMBIX YCTPOWCTBAMHU
ABTOMATUYECKOTO MPEIOTBpPALICHUsS] HapyIIEHWH yCTOMYMBOCTH  (HAampUMEp, MOIIHOCTb
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OTKJIIOYAaEMbIX TEHEpaTopoB WM TIyOMHAa pa3rpy3ku TypOWH), JIOJDKHA  ONpPEAeNsAThCS
WHTCHCHBHOCTHIO BO3MYIIAIOIIETO BO3ACUCTBUSA (Hampumep, cOpoc mepeaaBaeMol  aKTHBHOU
MOIIHOCTH TpPHU BO3HUKHOBEHMH K3 M MNpOTOMIKUTENbHOCTh MOCIHEAHET0) WIH MEPEeXOJHOTO
nporecca, (UKCHPYeMbIX  aBTOMAaTHYECKH, a  TaKXKe TSHKECThIO  HCXOJHOTO PEXKHUMA,
buUKCUpyeMOl TakXe aBTOMATHYECKH WM, B UCKIIOYUTEIBHBIX CIIydasiX, IEPCOHATIOM.

ABTOMATHYECKOE ITPEKPAIIIEHUE ACHUHXPOHHOI'O
PEXKXKUMA

3.3.75. Jlnsa npekpaiieHus aCMHHXpOHHOTO pexxuma (AP) B ciiyyae ero BO3HUKHOBEHUS JOJKHBI B
OCHOBHOM TIPHMCHSTBCS YCTPOWCTBA AaBTOMATHKH, OTJIUYAIOIINC ACHHXPOHHBIA PEXHM OT
CUHXPOHHBIX KauaHui, K3 unu apyrux HEeHOpMallbHBIX PEKUMOB paOOTHI.

[To BO3MOXXHOCTH YKa3aHHBIC yCTPOWCTBA CIEAYET BBIMOIHITH TaK, YTOOBI OHU MPEKIE BCETO
CIOCOOCTBOBANIM OCYILECTBICHUIO  MEPONPUATHIN, HAIMpaBICHHBIX Ha OOJerYeHue YCIOBUN
PECUHXPOHH3AINH, HATIPUMED:

ObICTpOMY HA0Opy Harpy3ku TypOMHAMH WM YaCTUYHOMY OTKIIFOUCHHIO MOTpeduTene (B Ton
YaCTH SHEPTrOCUCTEMBI, B KOTOPOU BO3HHK Je(UIIUT MOLTHOCTH);

YMEHBILIECHUIO TE€HEPUPYIOIIEH MOIIHOCTH IMyTeM BO3JEUCTBUS HA PETYJSATOPHI CKOPOCTU
TypOWH WU OTKIIOYEHHUS YaCTH T€HEPaTOpOB (B TOM YaCTH DHEPTOCUCTEMBI, B KOTOPOH BO3HUK
M30BITOK MOIIIHOCTH).

ABTOMaTHYECKOE pa3lelieHHe HHEProCUCTEMBbl B 3aJaHHBIX TOYKaX MPUMEHSETCS IMOcIe
BO3HUKHOBEHUsT AP, ecny ykazaHHBIE MEpOIPHATHS HE TPUBOASIT K PECHHXPOHU3AIUU IOCIIe
MPOXOXKACHUS 33JJaHHOTO YHCJa LUKIOB Ka4aHWW, WU MPU ATUTEIbHOCTH aCUMHXPOHHOTO XO0ja
OoJIbIIIe 3aJaHHOTO TIpeIea.

B ciayuasx HemomycTHMOCTH aCHHXPOHHOTO pPEXHMMa, OMIACHOCTH WK Mayol 3 pexTHBHOCTH
pECUHXpOHM3AIMH IS TpekparieHnss AP HEo0X0auMO HCIONIb30BaTh JENICHHE ¢ HAUMEHBIINM



BPEMEHEM, TPU KOTOPOM OOECIEYMBAETCS YCTOMYMBOCTH IO APYTHMM CBSI3IM M CEJIECKTUBHOE
NEeNCTBUE AaBTOMATHUKMU.

ABTOMATHYECKOE OI'PAHUYEHUE CHUXEHUA YACTOTbBI

3.3.76. ABTOMaTHMYECKOE OTPAHUYEHUE CHMIKEHHUS YaCTOTHI JIOJDKHO BBIIOJHATHCA C  TAKUM
pacyeToMm, dYTOOBI MPU JIOOOM BO3MOXHOM AehHUIIMTE MOIIMHOCTA B HHEProoObEITUHEHUH,
HHEPrOCHCTEME, HHEProysjie BO3MOXKHOCTh CHID)KEHHS YacTOThl HIDKEe YpoBHA 45 I'm Obuia
WCKITIOUEHA MOJTHOCTHIO, BpeMs paboThl ¢ yacToToi Hke 47 I'1 He mpesbimano 20 ¢, a ¢ 9acToToi
Hrke 48,5 ' - 60 c.

3.3.77. Cuctrema aBTOMATHYECKOI'O OTPAHUYEHHSI CHUKEHHS 4YaCTOThI OCYIIECTBIISIET:

ABTOMATUYECKUN YaCTOTHBIN BBOJ PE3€PBa;

AaBTOMAaTUYECKYIO YaCTOTHYIO pa3rpy3ky (AYP);

JOTIOTHUTEIBHYIO Pa3rpy3Ky;

BKJIFOUEHUE MUTAHUS OTKJIIOUEHHBIX OTpeduTeseil mpu BoccTaHoBieHUU yacToThl (HAIIB);
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BBIJICJICHUE AJIEKTPOCTAHIIUN MM TEHEPaTOPOB CO COANaHCUPOBAHHON HArpy3KOH, BhIICICHUE
TeHEepaTOpOB Ha IUTaHUE COOCTBEHHBIX HYKJ AJIEKTPOCTAHLUI.

3.3.78. ABTOMaTM4ECKHIl BBOJA pe3epBa NPU CHUKEHUM YacCTOThl JOJDKEH MCIIOJIb30BATHCS B
IEPBYI0 O4Yepeib, YTOOBI IO BO3MOKHOCTH YMEHBIIUTh 00BEM OTKIIOUEHUS WIIM JUIUTEIbHOCTh
nepepbiBa MUTAHUS NOTPEOUTENCH, U MTpelyCMaTpUBAET:

MOOWIN3ALUIO BKIFOUEHHOI'O pe3epBa Ha TEMJIOBBIX 3JIEKTPOCTAHIUAX;

aBTOMATHYECKUI IIyCK TUAPOArperaToB, HaXOJALINXCS B PE3EPBE;

ABTOMAaTUYECKUN MEpeX0J]] B aKTUBHBI PEXHUM T'MIPOTEHEPATOPOB, pPabOTAIOIIUX B PEXKUME
CHUHXPOHHBIX KOMIIEHCAaTOPOB;

aBTOMATUYECKU MyCK ra30TypOMHHBIX YCTAHOBOK.

3.3.79. ABromMaTHueckas 4yacTOTHas pasrpy3ka IpelycMaTpHUBaeT OTKIIIOYEHHE MOTpeduTeseit
HEOONIBIIMMU  JTONSIMH 110 Mepe  cHwkeHus dvactorel (AYPI) mwnm mo mepe yBenudeHus
MPOJIOJDKUTEITLHOCTH CYIIIECTBOBaHMS MOHKEHHON YacToThl (AYPII).

VYerpoiictBa AUP  10JKHBI yCTaHABIMBAThCS, Kak MPAaBUJIO, HA MOACTAHLUAX YHEPrOCHCTEMBI.
Jlonmyckaercst UX yCTaHOBKA HEMOCPEICTBEHHO Y NOTpeOUTENeH 0] KOHTPOJIEM SHEPTOCUCTEMBI.

OOBeMBbl OTKIIIOYEHHS HAarpy3Kd yCTaHABIIMBAIOTCS, UCXOJM M3 obecrnieueHus 3¢ddexTuBHOCTH
OpU JHOOBIX BO3MOXKHBIX JAe(UIUTAX MOIIHOCTH; OYEPEAHOCTh OTKIKOYEHUS BbIOMpaeTCs Tak,
YTOOBI YMEHBIIUTH YIIEepO OT HepepbiBa JIEKTPOCHAOKEHHS], B YACTHOCTH JIOJKHO MPUMEHSTHCS
OoJbIlIee YMCIIO YCTPOUCTB | ouepeneit AUP, Oonee OTBETCTBEHHBIC MOTPEOUTEIH OJIKHBI
HOJKJII0YaThCs K 00jiee MajdbHUM IO BEPOSITHOCTU CpabaThIBAHUS OYEPEIsIM.

Heiicteue AYP momkHO OBITH cornacoBano ¢ paboroit ycrpoiicte AIIB u  ABP.
Henonyctumo ymenbienne oobema AYUP 3a cuert neiictBus ycrporicts ABP uinn nepconana.

3.3.80. YcrpolicTBa JOMOJIHUTENBHON pa3rpy3KH JIOJIKHBI IPUMEHATHCS B TEX IHEPrOCUCTEMAX
WIA 4YacTAX HHEPrOCUCTEMBI, Il€ BO3MOXKHBI OCOOEHHO OOJbIIME MECTHbIE AC(PUIUTHI
MOIITHOCTH, TPH KOTOPHIX AericTBUe ycTpoiictB AUPI okazpiBaeTcss HenocTaTouyHO 3((HEeKTUBHBIM
110 3HAYEHUIO U CKOPOCTHU PA3TPY3KH.

Heo0xoauMoCTh BBINOJIHEHUST JOMOJHUTEIBHON pasrpy3kd, ee o0beM, a Takke (aKTopbl, Mo
KOTOPBIM OCYILIECTBIISIETCA €€ cpalOaThiBaHME (OTKJIIOUEHHWE NUTAIOMIMX 3JIEMEHTOB, cOpoc
AKTUBHOM MOILHOCTH U T.I1.), ONPEAEISAeTCS SHEPTOCUCTEMOM.

3.3.81. Ycrpoiictea HAIIB ncnonb3yroTest Isl YMEHbLIEHHS TEepepbiBa MUTaHUS OTKIIOUEHHBIX
noTpeduTenel B yCIOBHSX BOCCTAHOBJIEHHS 4YacTOTHI B pe3yJIbTaTe pealu3allid pe3epBOB
TEHEPUPYIOLIEH MOIIHOCTH,  PECUHXPOHM3AIMM WJIM CHHXPOHHU3ALUU IO OTKIIOYUBIIEHCS
JNEKTponepesaye.

[Ipn pasmenieHun YCTpPOMCTB M pacHpeleleHuHd Harpy3sku no ouepeasm UYAIIB crnenyer
YUUTBIBaTh CTENEHb OTBETCTBEHHOCTU NOTPEOHUTENIEH, BEPOSTHOCTb UX OTKJIKOYEHUS JIEHCTBHEM
AYP, ca0XHOCTb ¥ JAIUTEIBHOCTb HEABTOMATHMYECKOI'O  BOCCTAHOBJIEHMSI  AJIEKTPOIMUTAHUS



(ucxons W3 TPHUHATOrO TopsAnka oOchmyXwBaHUS 00BEKTOB). Kak mpaBuio, oudepeaHOCTb
BKIIIOUeHUs1 Harpy3ku oT YAIIB nomxnaa ObITh 0OpaTHOM MO CpaBHEHMIO ¢ MpUHATOM st AYP.
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3.3.82. BrlueneHue 3J€KTPOCTAHIMI MM TE€HEPAaTOpPOB cO  COATaHCHUPOBAHHON Harpy3KoH,
BBIJICJICHUE T'€HEPATOPOB HAa MUTaHUE COOCTBEHHBIX HYX NPUMEHSIETCS:

JUIS COXpaHEHHs B paboTe COOCTBEHHBIX HYK]] 3JIEKTPOCTAHIIHA;

JUI TIPEOTBPAILEHUS MOJHOIO MOTAIIEHUs MEKTPOCTAHIMN MPU  OTKa3€ WM HEJOCTaTOYHOM
3¢ (HEeKTUBHOCTH YCTPONUCTB OTPAaHUYCHUS] CHUKEHUS 4acToThl 1o 3.3.79 u 3.3.81;

ISl o0ecTieueHus MUTaHus 0CO00 OTBETCTBEHHBIX MOTPEOUTEIICH;

B3aMEH JIOTIOJIHUTENILHON Pa3rpy3KH, KOTAa 3TO TEXHUUECKH U SKOHOMHUYECKH 11e71ecO00pa3Ho.

3.3.83. Heo06XxoaMMOCTh NPUMEHEHHS JOMOJIHUTEIbHOW pasrpy3ku, 0ObeMbl OTKIIOYaeMOM
(mpu AYP) wu Brmouaemoit (mpu YAIIB) Harpy3ku, ycTaBKM TO BpPEMEHH, YacTOTe U JIPYTUM
KOHTPOJIMPYEMBIM TTapaMeTpaM JUIsl YCTPOMCTB OTPAaHWYCHHS CHUKCHHUS YacTOTHI OINPEENSIOTCS
OpU SKCIUTyaTallMM »HeprocucreM B cooTBeTcTBUM ¢ [ITD u npyruMu  TUPEKTUBHBIMU
MaTepHaiaMH.

ABTOMATHYECKOE OTPAHUYEHMUE ITOBBIINEHUA YACTOTbI

3.3.84. C menp0 TpemOTBpANICHUS HEAOMYCTHMOTO ITOBBIIMICHUS YaCTOThI Ha TEIUIOBBIX
CTaHIMSIX, KOTOpbIE MOTYT OKa3aTbCsi PaOOTAIOIIMMHU MapajuiebHO C TUAPOAIEKTPOCTAHIIUSIMU
3HAUUTENBHO OOJBIIEH MOLIHOCTHM B YCIOBMSX cOpoca Harpy3K, JOJDKHBI —IPUMEHSTHCA
YCTpPOMCTBA aBTOMATHKH, JCHCTBYIOIIEH TMpPHU MOBBIMIEHUHM YacTOThl Bhie 52 - 53 I'm. Otu
YCTpOICTBa JOJIKHBI B IIEPBYIO OUY€pelb ACHCTBOBATh Ha OTKIIOUEHHE dYacTHu reHepaTopoB ['OC.
Bo3MOXHO TpUMEHEHHE YCTPOWMCTB, MJEHUCTBYHOIIMX Ha otnesenne TOC ¢ Harpysko#, mo
BO3MO>KHOCTH COOTBETCTBYIOLIEHN UX MolHOCTH, OT I'OC.

Kpome  Toro, B y3Jlax  JYHEPrOCHCTEMBI, cogepxkamux Todbko [DC, mOMKHBI
NpEeayCMaTpUBATBbCS  YCTPOMCTBA,  OrPAHMYMBAIOLINE ABApUNHOE TMOBBIIICHUE YAaCTOTHI
3HaueHueM 60 Il 3a cueT OTKIIIOYEHUS YacTH F€HEpaTOpPOB AJIsl 00eCleYeHHs] HOPMaJIbHOM paboThI
JIBUTaTEIbHOM HAarpys3ku, a B y3iax, cogepkamux Toiabko TOC, - yCcTpolcTBa, OrpaHUYMBAIOIINE
JUTATEIIHOE TTOBBIIICHUE YaCTOTHl 3HAYCHHEM, TIPU KOTOPOM Harpys3ka SHEProOJIOKOB HE BBIXOIHT
3a Mpeesbl UX PETyJIMPOBOYHOIO TUAIA30HA.

ABTOMATHYECKOE OTPAHUYEHUE CHUXEHUSA HAITPAKEHUSA

3.3.85. VYctpoiicTBa aBTOMAaTHYECKOTO OTPAaHUYEHHUS CHU)KCHHMS HAMpPsDKEHUS  JOJDKHBI
NpeIyCMaTpUBAaTLCS € IEJIbI0  HCKIIOUYCHUS HApYIICHUS YCTOWYUBOCTH HArpPy3KH U
BO3HHUKHOBCHUS JIABUHBI HAMPSDKCHUST B MOCIICABAPUITHBIX YCIOBUAX PA0OTHI SHEPTOCUCTEMBI.

VYka3aHHBIE YCTPOHCTBA MOTYT  KOHTPOJMPOBATH KPOME 3HAYCHHUS  HAINPSHKCHHS JApYyTHE
napaMeTphbl, BKIFOYast IPOU3BOIHYIO HATIPSHKCHHUS, M BO3CHCTBYIOT HAa (JOPCUPOBKY BO30YKICHHUS
CUHXPOHHBIX MalWH, (OPCUPOBKY YCTPOMCTB KOMIICHCAIIUH, OTKIIOYCHHE PEaKTOPOB U B
MOPSI/IKE MCKITIOYCHHUS, TTPH HEJJOCTATOYHOCTH CETEBBIX MEPONIPHITHN W HATMYMH OOOCHOBAaHUS Ha
OTKJIFOUEHHUE TIOTPEOUTENCH.
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ABTOMATHYECKOE OT'PAHUYEHMUE ITOBBIINEHUSA
HAIIPAKEHUSA

3.3.86. C uenpi0 OrpaHUYEHUS JJIUTEILHOCTH BO3JCWUCTBUSA IOBBIIICHHOTO HANpSHKEHUS HaA
BBICOKOBOJIFTHOE OOOPYJOBaHHME JIMHUW  DIIEKTpONEpEeAayud, SICKTPOCTAHIIMA W TOJCTAHIIHMN,
BBI3BAaHHOTO OJHOCTOPOHHHM OTKJIIOYeHHWEeM (a3 JIMHUM, TOJDKHBI TPUMEHSATHCS YCTPOWCTBA
ABTOMATHUKH, JEHCTBYIOIINME IIPU MOBbIIEHUU HanpsbkeHus Beime 110 - 130% HOMuHanBHOTO,



IpU HEOOXOJMMOCTU C KOHTPOJIEM 3HAUEHUS M HANpPaBJIECHUS PEAKTHUBHOW MOIIHOCTHU IO JIMHUSAM
AJEKTpOIepeauH.

OTH yCTPOMCTBA JOJIKHBI JICMCTBOBATh C BBIAEPKKOW BPEMEHHM, YUYWTHIBAIOUIECH JOMYCTUMYIO
JUINTETILHOCTh ~ MEPEHANpPSHKEHUH W OTCTPOSHHOM OT JUIMTEIbHOCTH  KOMMYTAI[MOHHBIX U
aTMOC(EepHBIX MEepEeHANpPSHKEHUH U KauyaHUi, B MEPBYIO OYEPEIb Ha BKIIIOUEHHUE HIYHTUPYIOLIUX
peakTopoB (€ciu TaKOBBIE MMEIOTCS Ha SJEKTPOCTAHIIMH WM MOJACTAaHIUH, Te 3a(UKCHPOBAHO
IIOBBIIIICHUC HaprDKeHI/IH). Ecmu Ha DOJCKTPOCTAaHIUH WM M[OOACTaHIMKU OTCYTCTBYIOT
OIYHTUPYIOLIUE  pPEaKTOpbl, HMEIOIIME  BBIKIIOYATENIH, WU BKJIIOYEHHE pEaKkTOpOB HE
OPUBOJUT K TpeOyeMOMY CHIDKEHHIO HAaINpsDKEHHsI, YCTPOMCTBA JOJDKHBI JIEMCTBOBATh Ha
OTKJIIOUEHHE JINHUH, BBI3BABIICH MOBBIIICHUE HAMIPSKECHHUS.

ABTOMATHUYECKOE IIPEJOTBPAIIEHUE NNEPEI'PY3KHU
OBOPYJOBAHMUA

3.3.87. VYcrpoiicTBa ABTOMATUYECKOTO IPEIOTBPALLECHUS Meperpy3ku  000pyJOBaHUS
npeIHa3HayeHbl IS OTPAaHUYEHHUs JUIMTEIHHOCTH TAKOrO TOKA B JIMHUSAX, TpaHcopmaTopax,
YCTPOMCTBaX MPOJONBLHOW KOMIICHCAIMM, KOTOPBIA MPEBBIIACT HAUOONBIINA  JTUTEIHHO
JIOITyCTUMBIN U tontyckaeTca meHee 10 - 20 MuH.

VYKa3zaHHbIE YCTPOMCTBA JOJDKHBI BO3JECHCTBOBAaTH HA pPasrpy3Ky  DJIEKTPOCTAHLUN, MOTYT
BO3/ICIICTBOBATh Ha OTKJIIOUYEHHE MOTpPEOUTENel M JIeJIeHHe CHUCTEMBl, a B KayecTBE MOCJeaHen
CTYNICHH - Ha OTKJIIOYCHHE Ieperpyxaromerocss obopymoBanus. [Ipy 3TOM HOIKHBI OBITH
IPUHATHI MEPHI 10 TPEJOTBPALICHUIO HAPYIIEHUH YCTOMYMBOCTH W APYTUX HEOIaronpusTHBIX
IOCJIEICTBUH.

TEJEMEXAHUKA

3.3.88. CpencrBa TeneMexaHMKH (TelleylpaBiIeHUE, TEJIECUTHAIN3ALNSA, TEIEU3MEpPEHUE U
TeNePEeryIUPOBaHNE) TODKHBI MPUMEHSTHCS U1l AUCIETYEPCKOTO YIPABICHUS TEPPUTOPHATBHO
PacCpeOTOUCHHBIMU  AJICKTPOYCTaHOBKAMH, CBSI3aHHBIMH OOIIUM DPEXHMOM palOThl, U HUX
KOHTpOJs. OO0s3aTENBHBIM YCIOBUEM TNPUMEHEHUS CPEJICTB TEJIEMEXaHWKH SBISETCS HAIMYHE
TEXHHKO-KOHOMHYECKOH IIesiecoo0pa3sHoCTH  (NMOBBIIIEHHE A(PPEKTUBHOCTH AUCTIETYEPCKOTO
yIpaBJICHUS, T. €. YJIy4YIICHHE BEJICHHS PEKUMOB M TIPOU3BOJCTBEHHBIX IMPOIECCOB, YCKOPEHHE
JMKBHJALIMY HApYUICHWH W aBapHii, MOBHILICHHE SKOHOMHYHOCTH W HAJECKHOCTH pPabOTHI
AIIEKTPOYCTAHOBOK, yJyYIlIEHHE KayecTBa BBIpaOATHIBAEMOW SHEPrUH, CHUKCHUE YHCICHHOCTU
9KCIUTYyaTallMOHHOTO MEepCOHalla W OTKa3 OT MOCTOSHHOTO JAEXKYpPCTBA IEPCOHANA, YMEHBIICHHE
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IUIOIAAeH  NPOM3BOJACTBEHHBIX MOMeWeHMH M T. 1.). CpenctBa  TEJIEMEXaHUKH  MOTYT
IPUMEHATBCS TaKkkKe Ui Tenenepenadud curHainoB cucreM APUM, nporuBoaBapuitHOU
aBTOMATHKH U APYTUX CUCTEMHBIX YCTPOUCTB PETryJIUPOBAHUS U YIIPABICHUS.

3.3.89. O0BbeMbl TeneMexaHH3alKUU AIEKTPOYCTAHOBOK JOJDKHBI ONPENEISAThCA OTPaciIeBBIMU
WIA  BEJOMCTBEHHBIMM  IIOJOXEHUSMH U YCTaHaBIMBATbCd COBMECTHO C OOBEMaMu
apromaruzanuu. Ilpy 3TOM  cpeincTBa TeleMEXaHU3allMM B IEPBYHO  OYEpEb JOJIKHBI
UCIIOJIB30BaThCA g cOopa wHOpMAnMu O  pexuMmMax paboThl, COCTOSHHH OCHOBHOTO
KOMMYTAIIMOHHOTO 000pYy/I0BaHMsI, W3MEHEHHSX IPH BO3HUKHOBEHHMU aBAPUIHBIX PEKUMOB WU
COCTOSIHUHM, a TakXe JJs KOHTPOJS 32 BBINOJIHEHHEM pACIOPSHKEHUH 10  IPOU3BOJACTBY
HEepeKITIYEeHU I (MIaHOBBIX, PEMOHTHBIX, ONEPATUBHBIX) WM  BEJIEHUIO  PEKUMOB
AKCIUTYaTallMOHHBIM IEPCOHATIOM.

[lpu onpenenennn  0OBEMOB TeJNEMEXaHU3ALUH  BJCKTPOYCTAHOBOK 0€3 IOCTOSHHOIO
JeKypCTBa NIEpCOHANIA B MEPBYIO OUEpEab JOKHA ObITh pacCMOTpPEHa BO3MOXKHOCTh IPUMEHEHMUS
npocTeiliel TeleCUrHaIn3aluuy (aBapuiHO-IIpeAyIpeaUTeIbHas TeJeCUTHAIN3alusl Ha J1Ba WIN
0oJiee CUTHAIIOB).



3.3.90. TeneynpaBineHue MODKHO TMpeayCMaTpPUBAaThCA B 00bEME, HEOOXOAUMOM ISt
LIEHTPAJIN30BaHHOIO PEIICHHs 3aJad [0 YCTAHOBJICHHIO HAJIEKHBIX M DKOHOMUYECKH BBITOJIHBIX
PEXUMOB pabOThl AJIEKTPOYCTAHOBOK, paOOTAIOMIUX B CJIOKHBIX CETAX, €CIM 3TH 33Ja4d HE MOTYT
OBITH pEIICHBI CPECTBAMU AaBTOMATUKH.

TeneynpapneHue TOIKHO IPUMEHATHCS HAa 00BbEKTaX 0€3 IMOCTOSIHHOIO JIEKypCTBa IEpcoHaa,
JIOTYCKAeTCsl €ro MPUMEHEHHE Ha O0BEKTaX ¢ MOCTOSHHBIM JIE)KYPCTBOM IEPCOHANA TPH YCIOBUH
gacToro M 3()()EeKTHBHOTO UCTIOIH30BAHUSI.

Jlns TeneymnpaBisieMbIX 3JEKTPOYCTaHOBOK OTEpaIiyil TeJIeyNpaBiICHUs, TaK e Kak U JeicTBHE
YCTPOWCTB  3alllUTHl M  aBTOMAaTHUKH, HE JOJDKHBI TPeOOBATh JOIMOJHUTEIBHBIX ONEPATHBHBIX
NEePEeKIIIOUeHUH Ha MecTe (C BbIE3IOM UJTU BBI30BOM OIEPATHUBHOTO MEPCOHANA).

[Ipu npuMepHO paBHOLIEHHBIX 3aTPAaTax U TEXHUKO-3KOHOMMUYECKUX I10Ka3aTelsaX MPEANOYTeHNE
JOJIKHO OTJaBaThCsl aBTOMATU3ALMU NIEpe]] TeJeypPaBICHUEM.

3.3.91. Tenecurnanuzauus A0HKHA IPEyCMaTPUBATHCS:

JUIE  OTOOpaKeHWS Ha  JHMCIETYEPCKUX IYHKTAaX TIONOXKEHUS W COCTOSIHHS OCHOBHOTO
KOMMYTAIIMOHHOTO O0OpYAOBaHUSI TEX AJIEKTPOYCTAHOBOK, HAXOMASIIUXCS B HEMOCPEICTBEHHOM
OlepaTUBHOM yOpaBIEHUN WU BEJICHUM JHUCIETYEPCKUX MYHKTOB, KOTOpPHIE HUMEIOT
CYIIECTBEHHOE 3HaYEHUE ISl pexKrMa pabOThI CUCTEMBI YHEPTOCHA0KEHHUS;

JUIs BBOAa  WHGPOpPMAMKM B BBIYUCIUTENBHBIC MAIIUHBI  HWJIM YCTpOiicTBa 00pabOTKH
nHdopmanuu;

JUISl TIepelavyl aBapUNHBIX U IPEAYIIPEAUTENBHBIX CUTHAIOB.

Tenecurnanuzanus ¢ 3JIEKTPOYCTAaHOBOK, KOTOpPbIE HAXONATCS B  OMNEPATUBHOM YIIPABJICHUU
HECKOJIBKMX JIUCIIETYEPCKUX ITyHKTOB, KaK IPaBUJIO, IOJKHA IE€PENaBaThbCs HA  BBIIECTOSIINN
JUCTIETUYEPCKUI MYHKT IyTEM PETPAHCISIIMM WIK OTOOpa C HUKECTOALIETO JUCIETYEPCKOTro
nyHkTa. Cucrema nepenayu MHGOpPMAIUH, KaK MPABUIIO, IOJDKHA BBIMONHITHCS HE Ooliee 4eM ¢
OJIHOM CTYIIEHBIO PETPAHCIISLIMHU.

Jlns TenecurHalv3alUyd COCTOSIHHUSI WM TOJIOKEHHSI 000pYIOBAaHUS AIIEKTPOYCTAHOBOK, Kak
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MPaBUIIO, JOJKEH HCIOJIb30BaThCS B KadyecTBE JATYMKa OJIMH BCIOMOTATENbHBIM KOHTAKT HIIU
KOHTAKT peJie-TIOBTOPUTES.

3.3.92. TeneusmepeHus [OMKHBI oOecrednBaTh IMepenadyy OCHOBHBIX SJEKTPHUECKUX WU
TEXHOJIOTHYECKHX  IMapamMeTpoB  (XapaKTepH3YIOIIUX peKUMBI  pabOTBl  OTAEIBHBIX
JJIEKTPOYCTAHOBOK), HEOOXOAUMBIX JII YCTAHOBJEHHMS M KOHTPOJI ONTHUMAIbHBIX PEXKHMOB
paboTel  BCEH CHUCTEMBI SHEPrOCHAOXKEHHSI B IEJIOM, a TaKkKe IJsS MPEeIOTBPALICHUS WIH
JMKBUJAIUN BO3MOXKHBIX aBapUMHBIX MTPOLIECCOB.

Tenensmepenus: HanOoJiee BAXKHBIX MAPAMETPOB, & TAKXKE IMapamMeTpOB, HEOOXOTUMBIX IS
MOCJICYIONIEH PETPAHCISAINNA, CYMMHPOBAHHS WM PETHCTPALUU, JOJDKHBI BBIMOJTHATHCSA, KaK
MIPABUIIO, HEMTPEPHIBHBIMHU.

Cuctema mepenaud TeJICU3MEPEHUI Ha BBINIECTOSIIME AUCTIETUEPCKHUE MyHKTHI, KaK MPaBUIIO,
JOJI’KHA BBITIONHATHCS HE 00Jiee YeM C OJIHOM CTYNEHbIO PeTPAHCISIIUH.

TenensmepeHuss MmapameTpos, HE Tpelyronmx MMOCTOSIHHOTO ~ KOHTPOJIA,  JAOJIKHBI
OCYUIECTBIISATHCS NEPUOANYECKU UIIH 10 BHI3OBY.

[Ipu BBIIONIHEHUU TENEU3MEPEHHI JOHKHA YYUTHIBATHCS HEOOXOIMMOCTH MECTHOTO OTCYETa
napaMeTpoB Ha KOHTPOJUPYEMBIX  NyHKTaX. M3MmeputenbHble mnpeoOpa3zoBaTenu (AaTYUKU
TeIeU3MEPEHU),  O0ECIeUMBalOIINEe MECTHBIH OTCYET TOKa3aHWM, KaK MPaBUJIO, JOJDKHBI
YCTaHABIIMBATbCS BMECTO LIUTOBBIX MPHOOPOB, €CIM HpPU ITOM COXPAHSETCA KIACC TOYHOCTH
U3MEpEeHHit (CM. Takke I 1.6).

3.3.93. OOBeMBl TeneMeXaHHW3alHUU DIIEKTPOYCTAaHOBOK, TPEOOBAHHUS K YyCTpoHcTBaM
TEJIEMEXaHUKW W KaHalaMm CBs3W (TpakT TeJenepefayu) IPU  HCIONb30BAHHH  CPEJICTB
TEJIEMEXaHUKU I IIeJIeH TeJIeperyIupoOBaHUs OMPEACIIIOTCS B YaCTU TOYHOCTH, HAJIS)KHOCTH U
3ama3bIBaHusl MHPOpPMAIMM MPOEKTOM aBTOMAaTHYECKOTO PETYJIMPOBAHUSA YaCTOTHl M MOTOKOB



MOIIHOCTH B OOBEIMHEHHBIX DSHEProcUCTeMax. Tellen3MepeHus nmapameTrpoB, HEOOXOIMMBIX
JUIS CHUCTEMBl  aBTOMATHYECKOT'O PEryJIMpPOBAaHUS  YacTOThl MU TOTOKOB MOIIHOCTH, IOJDKHBI
BBINOJIHATHCS] HEIIPEPBIBHBIMU.

Tpakr Tenenepenaud, UCHONb3YEMbIH AT HW3MEPEHUS NMOTOKOB MOIIHOCTH, a TaKxke s
nepefayd  CUTHAJIOB  TENIEPErYJIMpPOBAHUS HA OCHOBHBIE WM TPYHIy  PEryJIHPYIOLINX
9JIEKTPOCTAHLMH, KaK MpPaBUJIO, JODKEH  MMETh JyOJIMpOBAaHHBIA KaHal — TeleMEXaHHKH,
COCTOSAIINHA M3 IByX HE3aBHCHMBIX KaHAJIOB.

B yctpoiicTBax TeneMeXaHUKH JOJDKHBI ObITh MPEAyCMOTPEHBI 3allMThI, BO3ACHCTBYIOIUE HA
CHUCTEMY aBTOMAaTHYECKOIO PEryJIHPOBAHUS MPU PA3JINYHBIX MOBPEXKICHHUIX B YCTPOHCTBAX WU
KaHaJlaX TeJIEMEXaHUKU.

3.3.94. B xaxmoM OTIENbHOM cllyyae JOJDKHA OBITh pAaccMOTpEHa  LeIeco00pa3HOCTh
COBMECTHOI'O pEIIEHUs] BOIPOCOB TEIEMEXaHMW3aluu (OCOOEHHO INpPHU  BBHINOJIHEHUH KaHAJIOB
TEJIEMEXaHUKU U  JHMCIETYEPCKHX MYHKTOB) B CHCTEMax OJJIEKTpPO-, Ta3o-, BOJAO-, TEIUIO- U
BO3/yXOCHA0KEHUSI M YJIUYHOTO OCBEUICHHS, KOHTPOJIS W YIPABICHHUS MPOHU3BOJCTBEHHBIMU
npoleccaMi.

3.3.95. JInst KpyITHBIX TIOACTAHIMIA U SJIEKTPUUECKUX CTAHIMIA ¢ OOJBIIAM YHCIOM Te€HEPaTOpOB
U TIPH 3HAUYUTENIBHBIX PACCTOSHUAX OT MALIMHHOTO 3aja, MOBBICUTEIbHON MOACTAHIMU U APYTHX
COOpPY)KEHUH DJIEKTPOCTAHIIMM JO LEHTPAIBHOTO TIyHKTa YIPABICHUS TMPH TEXHHYECKOU
11eJIeCO00Pa3HOCTH HE0OXO0IUMO MpeayCMaTpruBaTh cpeacTBa BHYTPHOOBEKTHOM
tesneMexanu3aui. OObeMbl CpPEeICTB BHYTPHOOBEKTHOW TeleMeXaHH3alUU J0JKHBI BBIOMPATHCS

351

B COOTBETCTBHH C TPEOOBAHUSIMU TEXHOJOTUYECKOTO YIPABJICHUS DJIEKTPOCTAHIIUN, a TAKKE C
TEXHUKO-9)KOHOMHYECKUMHU TOKa3aTeNIIMU MTPH KOHKPETHOM MPOESKTHUPOBAHHH.

3.3.96. Ilpu COBMECTHOM TPUMEHEHUU PA3IUYHBIX CHUCTEM  TEJIEMEXaHUKA Ha OJIHOM
JUCTIETYEPCKOM IMYyHKTE OIepalliy, MPOU3BOJUMBIE JIUCIETYEPOM, AOKHBI OBITh, KaK IMPaBUIIO,
OJIMHAKOBBIMHU.

3.3.97. Ilpu mnpuMEHEHMH YCTPOWCTB TEJIEMEXaHUKU JIOJDKHA OBITh MPEeayCMOTpEHa
BO3MO>KHOCTh OTKJIFOUEHUS] HA MECTE:

OJIHOBPEMEHHO BCEX IIeTeil TeneynpaBieHHs U TEeJIECUTHANU3alUKd TPU MOMOIIM YCTPOMUCTB,
00pa3yronux, Kak MpaBuIo, BUIUMBII pa3phiB LIETIH;

Hernen TeNeyNnpaBieHUs U TEJICCUTHAIM3AIUU KaXIO0ro OOBEKTa C TMOMOIIBIO CHEIUATBHBIX
32KMMOB, HUCTIBITATENFHBIX OJIOKOB M IPYTHX YCTPOUCTB, 00pa3yrOMINX BUANMBIN pa3phIB IICTIH.

3.3.98. BHeminue CBSA3M YCTPOMCTB TEJIEMEXAaHUKH JIOJDKHBI BBIMOJIHATHCS B COOTBETCTBUU C
TpeboBaHUsIMU TI1. 3.4.

3.3.99. DnekTpousMepuTeNbHbIE MPUOOPHI-TIpeodpazoBaTeNid  (JATYUKH TEJICH3MEPECHUN),
ABIISAACH CTAllMOHAPHBIMHU AJIEKTPOM3MEPUTEIbHBIMU NpUOOpaMH, JOKHBI yCTaHABIUBATHCS B
COOTBETCTBUHU C T 1.6.

3.3.100. B kadecTBe KaHAJIOB TEJIEMEXaHUKH MOTYT OBITh HCIIOJI30BAaHbI MPUMEHSIEMBIC ISt
IPYTHX IeNel WIH CaMOCTOSITeNIbHBIE TIPOBOIHbBIE (KaOelbHbIE U BO3AYIIHbIC, YIJIOTHEHHBIC H
HEYTUIOTHEHHBIE) KaHaJIbl, BRICOKOYACTOTHBIE KaHaibl 110 BJI u pacnpenenuTenbHON CETH, paguo
U pauopeneliHble KaHalbl CBSI3U.

Br16op crocoba opraHu3any KaHAJIOB TEIEMEXaHUKH, HWCIOIb30BAHNE CYMIECTBYIOMIUX —HIIH
OpraHu3aIus CaMOCTOSITENILHBIX KaHAJOB, HEOOXOJUMOCTb pe3epBUPOBAHUS JTOTKHBI
OTNPEAENATHCA TEXHUKO-3KOHOMUYECKON 11e1ec000pa3HOCThIO U TpeOyeMOl Ha1€KHOCTHIO.

3.3.101. Jlna parmoHaabsHOIO MCIIOJIB30BaHUA alllapaTypbl TEJIEMEXaHUKHU M KaHAJIOB CBS3U MPU
obecredeHrH HeOOXOIUMOM HAZIS)KHOCTH U JIOCTOBEPHOCTH TIepenadr HH(popMaIiu Oy CKaeTCs:

1. TenensmepeHue MOUIHOCTH HECKOJBKHUX MapajuieIbHBIX JIMHUN 3JEKTponepenayd OJHOTO
HaIpPSKEHUSI BBINOJHATh KaK OJHO TEJIEU3MEPEHUE CyMMApHOUM MOITHOCTH.

2. [Inst Teneu3MepeHus 0 BBI30OBY Ha KOHTPOJIMPYEMOM IIYHKTE MPUMEHSThH OOIIMe YCTpONUCTBA
JUTSL OTHOPOAHBIX M3MEPEHUH, a HA JUCHETUYEPCKUX MyHKTaX - 00IIue MpuOOpHI i1 U3MEPEHUH,
MOCTYMAIOMINX C Pa3HBIX KOHTPOJUPYEMBIX IYHKTOB, TIPH 3TOM JIOJDKHA OBITh MCKIIIOUYECHA
BO3MOXXHOCTh OJTHOBPEMEHHOM TMepeiayyl Uiu MprueMa U3MEpPEeHHIA.



3. Jlna cokpamenusi oObeMa TEJIEH3MEPEHUN paccMaTpuBaTh BO3MOKHOCTh 3aMEHBI  HMX
TEJICCUTHAIIM3ALUEN IIPEIEIbHBIX 3HAYCHUM KOHTPOJIMPYEMBIX MapaMeTpPOB WIH yCTPOHCTBAMH
CUTHAJIM3aLUU U PETUCTPalli OTKJIOHEHUI MapaMeTpoB OT yCTAaHOBICHHON HOPMBI.

4. Jlns OIHOBPEMEHHOH Tepeqauyd HEeMpephIBHBIX TEJIEU3MEPEHU W TelleCUTHAlU3aluu
HCIIOJIB30BaTh KOMIIJIEKCHBIC yCTpOfICTBa TCICMCXaHUKU.

5. Pabota oIHOro mepenarollero yCTPOCTBAa TEIEMEXaHMKHM Ha HECKOJIBKO JHCIETYEPCKUX
ITYHKTOB, a TaKXC OJHOIO yCTpOfICTBa TCICMCXAaHUKHU JUCIICTYCPCKOTO ITYHKTAa Ha HECKOJIBKO
KOHTPOJIUPYEMBIX IMYHKTOB, B YaCTHOCTH HJsi cOopa MH(POpPMAIMH B TOPOJCKUX M CEIbCKHX
PacCupCACIUTCIIbHBIX CCTAX.

6. Perpancnsuuss Ha OUCHETYEPCKUN MYHKT MPEANPHUATHS DJICKTPOCETEH C AUCIETUYEPCKUX
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MYHKTOB  YYacCTKOB  AJIEKTPU(ULIUPOBAHHBIX JKEJNE3HbIX JOpOr  TEJIECUTHAIU3ALMK U
TEJIEU3MEPEHH C TATOBBIX MMOJCTAHIUH.

3.3.102. Tlutanme yCTpOMCTB  TelNeMEXaHWKH (KaK OCHOBHOE, TaK M pE3epBHOE) Ha
JUCIIETUYEPCKUX M KOHTPOJUPYEMBIX ITyHKTaX JOJDKHO OCYILECTBISATHCS COBMECTHO C IUTAaHHEM
anmnaparypbl KaHAJIOB CBSI3U U TEJIEMEXAHUKH.

Pe3epBHOE muTaHUE YCTPONCTB TENEMEXAHUKHM HA KOHTPOJIHUPYEMBIX ITyHKTAX C OMNEPATUBHBIM
INEPEMEHHBIM TOKOM JOJDKHO IPEILyCMaTpUBATHCS NMPU HAJUUYUKU HUCTOYHHUKOB PE3EPBUPOBAHUS
(Ipyrue CeKMM CHCTEM IIHMH, pe3epBHBIC BBOJBI, aKKYMYJIATOPHbIE OaTapen yCTPOICTB KaHAIIOB
CBSI3U, TPAaHC(HOPMATOPHI HAMIPSDKEHHSI Ha BBOJAX, OTOOP OT KOHJIEHCATOPOB CBS3W U T.I.). Ecin
pe3epBHBIE MCTOYHUKU NHUTAHUSA JUIS KaKUX-THOO JpYrux Ielned He MNpeayCcMaTpUBAIOTCS, TO
pe3epBUpPOBAaHNE  IUTAaHUS  YCTPOWCTB  TEIEMEXAaHMKHM, KaKk  IpaBWIO, HE  JIOJKHO
IpeayCcMaTpuBaThes. Pe3epBHOE NMUTaHUE YCTPOWCTB TEIEMEXaHUKH Ha  KOHTPOJIMPYEMBIX
MYHKTaX, UMEIOLINX aKKyMYJISITOpHBIE OaTaper OIEepaTUBHOTO TOKA, JOJDKHO OCYIIECTBISTHCS
yepe3 npeoOpazoBaTenu. Pe3epBHoe muTaHHe YCTPOICTB TeIEMEXaHUWKH, YCTAHOBJICHHBIX Ha
JTUCTIETUYEPCKUX MYyHKTAX OOBEIWHEHHBIX YHEPrOCUCTEM U MPEINPUSITHI SJIEKTPOCETEH, TOJIKHO
OCYUIECTBIISATCS OT HE3aBHCHUMBIX MCTOYHUKOB (aKKYMYJISTOPHON OaTapeu ¢ npeoOpa3oBaTensiMu
MOCTOSTHHOTO TOKA B TEpPEMEHHBIN, ABUraTeNsI-TeHepaTopa BHYTPEHHETO CropaHusl) COBMECTHO C
YCTpOICTBaMH KaHAJIOB CBSI3U U TEJIEMEXaHUKH.

[lepexon Ha pabOTy OT MUCTOYHUKOB PE3EPBHOTO MHUTAHUS MPU HAPYIICHUU SJICKTPOCHAOKEHUS
OCHOBHBIX HMCTOYHHKOB JIOJDKEH OBITh aBTOMAaTU3upoBaH. HeoOXoamMocTh pe3epBHpPOBAHUS
MUTAaHUS HA JUCIETYEPCKUX ITyHKTAX IPOMBIIUIEHHBIX MPEANPUATHI JOHKHA ONPENEISAThCS B
3aBHCUMOCTH OT TpeOOBaHUHN MO 0OECTIEUCHUIO HA/ICKHOCTH YHEPTOCHAOKEHUSI.

3.3.103. Bcs anmaparypa M maHenw — TEJIEMEXaHMKU JOJDKHBI UMETh MAapKUPOBKY H
yCTaHABJIMBATHCS B MECTaX, YAOOHBIX JJIS OKCILTyaTallHH.

I'/TABA 3.4
BTOPUYHBIE HEIIN

3.4.1. Hacrosmas riasa Y TIpaBHiI pacmpocTpaHseTcss Ha BTOPUYHbIE Heny (el yIPaBICHNS,
CUTHAJIN3ALUHU, KOHTPOJIS,, aBTOMATUKHU M PEJICHHOMN 3aILUThI) 3JEKTPOYCTAHOBOK.

3.4.2. PaGouee HampspKeHHE BTOPUYHBIX LIETICH MPUCOEAMHEHUS KOTOpPOE HE MMEET CBS3U C
JPYyTUMHU NPUCOEIUHEHUSAMHU U ammapaTypa KOTOPOrO pacloIoKeHa OTIACIBHO OT ammapaTrypsl
JpyTUX MPHUCOEIMHEHUH, NOJHKHO ObITh He Bhie 1 kB. Bo Bcex octanpHbIX ciayyasx pabouee
HaIpsKEHUE BTOPUYHBIX IIETIeH T0JDKHO OBITh He BhIte S00 B.

VcnonHenue NpHCOeNMHSAEMBIX annapaToB JOJKHO COOTBETCTBOBATH YCIOBUSM OKpY’KaroIIeH
cpenbl U TpeOoBaHUSIM 0€30MaCHOCTH.

3.43. Ha »5nexTpocTaHIMSAX M TOACTAHUMAX s BTOPUYHBIX LENeH cieayeT MpUMEHSATh
KOHTPOJIbHBIE KaOeli C aTlOMUHUEBBIMU JKHJIAMU W3 IOJIYTBEPAOro altoMUHHA. KOHTpobHBIE




V) Vreepxnena I'maBrexynpasienreM Mumsaepro CCCP 3 uronst 1980 r. BHeceHBI n3MeHeHHs
Pemennem I'nmaBrexynpasienns Munsnepro CCCP Ne B-3/ 82 ot 26 aBrycra 1982 r.
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Ka0enu ¢ MEAHBIMU SKUJIAMH CIEAYEeT MPUMEHSTh TOIHKO BO BTOPUYHBIX IIETISAX:

1) omekTpocTaHUMA C TeHepatropamMud  MomHOCThI0O  Oonee 100 MBT; mpu sTomM Ha
DJIEKTPOCTAHLUAX  JUIS BTOPUYHOW KOMMYTAllUM M  OCBEIICHUS OOBEKTOB XHUMBOJOOUYUCTKH,
OYHCTHBIX, NH)KEHEPHO-OBITOBBIX M BCTIOMOTATEIBHBIX COOPYKCHUM, MEXaHUIECKUX MAaCTEPCKHUX
Y TIYCKOBBIX KOTEIIBHBIX CJIEeIyeT MPUMEHITh KOHTPOJIbHBIC Ka0eH ¢ ATFOMUHUEBBIMU KUJIAMU;

2) mojcraHuuid ¢ BeIcIuM HarpsbkeHueM 330 kB u Brlle, a Takke MOICTaHIIMM, BKIIFOUaeMbIX B
MEKCUCTEMHBIE TPAH3UTHBIE JIMHUU AJIEKTPOIIepEIauH;

3) nuddepeHnnaTpHBIX 3alIUT [TUH U YCTPOUCTB PE3epBUPOBAHUS OTKa3a BeIKIOUareseit 110 -
220 kB, a Taxxe cpeCTB CUCTEMHON MTPOTUBOABAPUIHON aBTOMATUKH;

4) TEXHOJIOTHYECKUX 3aITUT TETUIOBBIX dJIEKTPOCTAHITUH;

5) ¢ pabouuM HampspkeHreMm He Beime 60 B mpu nuamerpe >xui kabeneil U mpoBoAoB A0 1 MM
(cm. Takxke 3.4.4);

6) pa3MenaeMbIX BO B3pBIBOOIMIACHBIX 30HaX KiaccoB B-1 u B-la anexTpocrannuii v moacTaHImii.

Ha npombllieHHbIX NpeanpusTUsX Jisi BTOPUYHBIX LIETeH ClelyeT MPUMEHATh KOHTPOJIbHBIC
kabemu ¢ aJlOMOMETHBIMH WJIM  QJIOMHHUEBBIMH KWJIAMH U3 TOJIYTBEPJIOTO ATFOMUHHUS.
KoHTponbHbIle Kabenu ¢ MEIHBIMH KWIAMH CIEAyeT MPUMEHSITh TOJBKO BO BTOPHYHBIX IEMSX,
pa3MelIaemMbiX BO B3pbIBOONACHBIX 30HaxX KiaccoB B-I m B-la, BO BTOpHYHBIX LEMSIX MEXAaHU3MOB
JOMEHHBIX W KOHBEPTEPHBIX II€XOB, TJaBHOW JUHUH OOXHUMHBIX U HETPEPBIBHBIX
BBICOKOTIPOM3BOJMUTENBHBIX ~ TNPOKATHBIX  CTAHOB,  AJIEKTPOINPUEMHHUKOB 0CO00¥M Tpynmbl |
KaTeropyuy, a Tak’ke BO BTOPHYHBIX LIETIAX C paboyuM HampsbkeHueM He Bbiiie 60 B mpu nuametpe
KW Kabeneit 1 mpoBoaoB 10 1 MM? (cMm. Takke 3.4.4).

3.4.4. I1o ycli0BHIO MEXaHUYECKOW MPOYHOCTH:

1) >Kuibl KOHTPOJBHBIX KaOened [Uisi MPUCOCNWHEHUsS IMOJ BUHT K 3aKHMaM IaHeled u
aNmapaToB JOJKHBI IMETh CeueHUs He MeHee 1,5 MM? (a pH MPUMEHEHNH CIIeIUaTbHBIX 3aKHMOB
- He Menee 1,0 MM2) IS MEIU | 2,5 MM? JUTsl aTFOMHMHHS; [UTSl TOKOBBIX IIETeH - 2,5 MM? ISl MeIH
U 4 MM? [ allOMHUHES; JUIi HEOTBETCTBEHHBIX BTOPHYHBIX IETel, Ad Ierel KOHTpOns H
CUTHANU3allMU JOIMYyCKAETCsl MPUCOEIMHEHUE TI0]] BUHT Kabenel ¢ MeIHBIMH KUJIaMH ceuyeHueM 1
MM

2) B memnsix ¢ pabounm HampspkeHueM 100 B u Bbllie  cedyeHHMe MEIHBIX KU KaOelneid,
MIPUCOEIUHSIEMBIX TAaWKOMU, JOKHO ObITh HE MeHee 0,5 MM?;

3) B nemsix c¢ pabouuM HampspkeHnem 60 B u  Hibke quamMeTp MEOHBIX KW KaOelnew,
MPUCOEANHSIEMBIX NMAaKOH, MOJKEeH ObITh He MeHee 0,5 Mwm.

B ycrpoiicTBax CBsI3M, TeIEMEXaHUKH U UM TMOAOOHBIX JIMHEHWHBIE IEMU CIEAYeT MPUCOCAUHSATh K
3a)KUMaM TI0]1 BUHT.

[IpucoennHeHNEe OTHOTIPOBOIOYHBIX KW (O] BUHT WM TAWKOW) JOIYCKAETCS OCYIIECTBIISTH
TOJIKO K HEMOJABM)XHBIM 3JIEMEHTaM anmnaparypsl. [Ipucoequnenne Kuwi K TMOABUKHBIM WU
BBIEMHBIM 3JIEMEHTAM alllapaTypbl (BTHIYHBIM COCIWHUTENSIM, BBIEMHBIM OJIOKaM U Jp.), a
TakKe K MaHelsM | ammaparaM, T[OABEP>KEHHbIM BUOpalMU, CIEAYyeT BBINOJHATH TMOKUMH
(MHOTOITPOBOJIOYHBIMU ) JKUTTAMH.

3.4.5. Ceuenue xwun kabenel U MPOBOIOB JOJKHO yAOBIETBOPSATH TPEOOBAHUSM UX 3aIUTHI
ot K3 0e3 BBIIEPKKH BpPEMEHH, JOMYCTHUMBIX JJIUTEIBHBIX TOKOB COTJIACHO T 1.3, TepMuueckoi
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CTOWKOCTH (IUIsl TIeTIeH, MAYIIMX OT TpaHCPOPMATOPOB TOKA), a Takke obOecrmedmBath padoTy
amnmapaToB B 33aJaHHOM Kjlacce TOYHOCTH. [IpW 3TOM HODKHBI OBITH COOJIIOJICHBI CIIEAYIOIIHE
yCIIOBUSI:

1. Tpancdopmaropsl TOKa COBMECTHO C JJICKTPHYECKUMH MEMSIMH JTOJDKHBI paboTaTh B
KJIACCE TOYHOCTH:



JUJISL pACYETHBIX CUETUYHMKOB - 10 TUI. 1.5;

JUTSL U3MEPUTENBHBIX MPeo0pa3oBaTesieil MOITHOCTH, UCIIOJIb3YEeMbIX il BBOAA MH(MOpMALIUU B
BBIUMCIIUTENbHBIE YCTPOICTBA, - 1O TJ1. 1.5, Kak /Ui CYETUNKOB TEXHUYECKOTO YUETa;

JUIsT  IMUTOBBIX MNPUOOPOB U  H3MEPUTENBHBIX MpeodpazoBaTeneid TOKa W MOIIHOCTH,
MCIIOJIB3YEMBIX ISl BCEX BHIOB U3MEPEHUH, - HE HUXKE KJIacca TOYHOCTH 3;

JUTSL 3aIMTHI, Kak MpaBuio, B npeaenax 10%-Hoit morpenHocTu (CM. Takxke L. 3.2).

2. JIns  uened HampsDKCHUS TOTEPU HANPSDKEHHUS OT TpaHchopMaTopa HAMPSIKCHHS TIPU
YCIIOBUU BKJIIOYEHMsSI BCEX 3aIlUT U MPUOOPOB JOJKHBI COCTABIIATH:

0 PacUeTHBIX CUYCTYMKOB M HM3MEPUTENBHBIX MPeoOpa3oBaTeNeii MOIIHOCTH, MCIIOJIb3YEeMbIX
JUTsL BBOJIa MTH(OpPMAIIUH B BBIYUCIIUTEIbHBIE YCTPONCTBA, - He Oonee 0,5%;

JI0 PaCYETHBIX CYETYMKOB MEKCHUCTEMHBIX JIMHHM 3yeKkTponepenaun - He 6omnee 0,25%;

JI0 CUETYMKOB TEXHUYECKOTO y4dera - He O6omee 1,5%;

JI0 TIUTOBBIX MPHOOPOB M JATYMKOB MOIIHOCTH, UCIIOJIb3YEMBIX JUIS BCEX BUIOB U3MEPEHUH, -
He 6oiee 1,5%:;

JI0 TTaHEJICH 3alllMThl ¥ aBTOMATUKH - He 6osee 3% (cM. Taxke TiI. 3.2).

[Ipu coBMeCTHOM TNUTAaHUM YKAa3aHHBIX HArpy30K MO OOIIUM JKHJIaM MX CEUYCHUE JIOJDKHO OBITh
BBIOpaHO TIO MUHUMAJIBHOHN U3 IOMYCTUMBIX HOPM TOTEPH HATIPSKECHHUS.

3. Jlna meneidt omepaTUBHOTO TOKa IMOTEPH HAMPSDKEHWUS OT HUCTOYHUKA TUTAHUS JIOJDKHBI
COCTaBIISITh:

0 TIAHENTW YCTPOMCTBA WM 10 JCKTPOMArHUTOB YIPaBJICHHS, HE UMEIOIUX (POPCHPOBKH, -
He Oonee 10% mpu HanboOIBIIEM TOKE HATPY3KU;

0 DJEKTPOMArHUTOB YTPABICHUS, HMEIOIIUX TPEXKPATHYIO M OOMNBIIyI0 (OPCUPOBKY,- HE
6onee 25% npu GOpcUPOBOYHOM 3HAYEHHUH TOKA.

4. JIns ueneil HampspkeHus ycTpoiicTB APB  moteps HampsbkeHus OT TpaHchopmaropa
HaANpPsDKEHUS 10 U3MEPUTEIbHOTO OpraHa JI0JKHA COCTaBIIATh He Oosee 1%.

3.4.6. B omHOM KOHTpOJNBHOM Kabene JomycKaeTcss OObeqUHEHHe  Lened ympaBlieHus,
W3MEPEHHUs], 3aIUThl U CUTHAIHM3AIMUA TMOCTOSIHHOTO M TEPEMEHHOTO0 TOKa, a TakKKe CHIJIOBBIX
Heneil, MNHUTAIIUX AIEKTPONPUEMHUKH HEOONbIION MOIIHOCTH (HampuMep, 3JIEKTPOJBUraTeNn
3a/IBUKEK).

Bo wuzbexanue yBenMYeHHs  HMHIYKTUBHOTO COIPOTUBICHHUS XU  KalOeiaedl  pa3BOIKY
BTOPUYHBIX Ienedl TpaHcPopMaTOpPOB TOKA M HAIPSHKEHUS HEOOXOIUMO BBITIONHSTH TaK, YTOOBI
CyMMa TOKOB 3THX IIeNel B KaKJI0M Ka0ese Oblia paBHa HYJIIO B JIIOOBIX PEKUMAaX.

Jlonmyckaercss mpuMeHEHHe oO0ImuX Kabenell ans nemeil pasHbIX — NPUCOCTUHEHUH, 3a
WCKIIFOUEHHEM B3aHMHO PE3EPBUPYEMBIX.

355

3.4.7. Kabenwn, kak MpaBwUiIo, CJICIyEeT MPUCOCTUHATD K COOpKaM 3aKuMOB. [IpucoennaeHne a1Byx
MEIHBIX XHJI KaOels IMOA OJMH BHHT HE PEKOMEHIYeTCs, a JBYX AaJIOMHHHMEBBIX >XWJI HE
JIOTTY CKaeTCsl.

K BblBOZaM  HU3MEpUTENBHBIX  TpaHC()OPMATOPOB WM  OTAEIBHBIM amnmaparaMm KaOemu
JIOITy CKaeTCs TIPUCOSANHATH HETTOCPEICTBEHHO.

HcnonHenune 3a)kKMMOB  IOJDKHO COOTBETCTBOBATh MaTEepUATy M CEUCHHIO JKUJ Kabemnei.

3.4.8. CoennHeHNE KOHTPOJIBHBIX KaOesel ¢ LeNblo YBEINYEHHUs] MX JUIMHBI JOIYCKAeTCsl, €CIIU
JUIMHA TpacChl MPEBBINIAET CTPOUTENbHYIO JuiMHy Kabens. CoeanHeHue kabeneil, MMEOIUX
METAJUTMYECKYIO 000JI0UKY, CIIEAYET OCYIIECTBIATH C YCTAHOBKOW T€PMETUYHBIX MY (]T.

KaGenu ¢ Hemeramuinyeckoil 00O0JIOUKOW WM C ATIOMUHHEBBIMU KUJIAMH CIEAYET COENUHSATH
Ha MPOMEXYTOUYHBIX pAAaX 32KMMOB MM C TIOMOIIbIO CIEUUANBHBIX My(T, IpeaHa3HauYeHHBIX
IUIA TAHHOTO THUIIa KaOeJeH.

3.4.9. Kabenu BTOpWYHBIX IIeTed, >KWIIbI KaOeynel M MpoOBOJA, MPHCOENUHSEMBIE K cOOpKam
32)KUMOB WJIU anmapaTtam, T0JKHbI UMETh MapKHPOBKY .

3.4.10. Tumb! npoBoOB U Kabesei AJis BTOPUYHBIX IENei, CIOCOObl UX MPOKIAAKH U 3aIUThI
cJeayeT BRIOMpATh ¢ yueToM TpeboBanuit 11.2.1- -2.3 u 3.1 B TO# 4acTH, B KaKOW OHU HE U3MEHEHBI
HacTosAmell rnaBoil. [Ipu mpoknagke mMPoOBOAOB M Kabenel Mo TopsYUM MOBEPXHOCTSAM WM B



MeCTax, IIe U30JIALUsA MOXKET IOABEPraThCs BO3ACHCTBUIO Maceld M JIPyI'MX arpecCUBHBIX Cpes,
ClelyeT MPUMEHSITH CIIeIMaTbHbBIE TPOBOIa U Kabemu (cM. 11. 2.1).

[lpoBoga w® kWbl Kabens, HUMEIOIIME HECBETOCTOMKYI0  M30JISLHUIO, JOJDKHBI OBITh
3alUILEHBl OT BO3/IEHCTBHS CBETA.

3.4.11. KabGenm BTOpWYHBIX Ienei TpaHchopmaTopoB HampspkeHus 110 kB u  Bolmme,
IPOKJIaabIBaeMble OT TpaHC(HOpMATOpa HAMPSDKEHHS 10 IIUTa, JOJDKHBI MMETh METaUINYECKYIO
000JIOUKYy wWiH OpOHIO, 3a3¢eMIICHHYIO ¢ o0eux cTopoH. Kabemn B memsXx OCHOBHBIX U
JIOTIOJTHUTEIBHBIX OOMOTOK OJHOro TpaHcopmaropa HampspkeHuss 110 kB u Beime mo Bcei
JUIMHE  TpacChl  CIEAyeT TMpOKIaabBaTh  psgoM. [l memeld mpuOOpoB U yCTPOMCTB,
YyBCTBUTEJBHBIX K HaBOJAKAM OT JPYTUX YCTPOWCTB WJIM TMPOXOJAIIMX PSAOM LEenei, IOIKHBI
OBITh NMPUMEHEHB SKPAaHHUPOBAHHBIE NPOBOJA, a TaKKe KOHTPOJbHBbIE Kabemu ¢  oOmmM
9KPAHOM MJIM Ka0esln ¢ SKpaHUPOBAHHBIMU JKUJIAMHU.

3.4.12. MoHTax Lenel NMOCTOSHHOTO W NEPEMEHHOIO TOKA B IPEJENiax IIMTOBBIX YCTPOMICTB
(maHenu, MyJbThI, MIKa(Qbl, MUK U T. I.), a TaKXKe BHYTPEHHUE CXEMbl COEIMHEHUMN MPHUBOJIOB
BBIKJIFOYATENIeH, pa3beAUHUTENIEH U JIPYrHX YCTPONCTB MO YCJIOBUSAM MEXaHWYECKOH MPOYHOCTU
JIOJDKHBI OBITH BHITTOJIHEHBI IPOBOJIAMH MIJIA KaOEIISIMHU ¢ METHBIMU JKAJIAMH CEUEHUEM HE MEHee:

JUISl OTHOTIPOBOJIOYHBIX KMII, TIPHCOEIMHSAEMBIX BAHTOBBIMH 3aKUMaMH, 1,5 MM,

JUTSL OJTHOTIPOBOJIOYHBIX JKWJI, MPUCOEANHAEMBIX Maikoi, 0,5 MM?;

JUIs  MHOTOIPOBOJIOYHBIX JKMJI, HPUCOCIUHSIEMbIX MAaWKOH MM  IOJ BHHT C IOMOIIBIO
CHEMaTbHBIX HaKOHeYHHMKOB, 0,35 MM% B TeXHHYECKM OOOCHOBAHHBIX CIydasX JOITYCKAaeTcs
IPUMEHEHHE IIPOBOJOB C MHOIOIPOBOJOYHBIMU MEJHBIMH KUJIAMH, HNPUCOEIUHIEMBIMU MaWKOMH,
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ceuenneM Mmenee 0,35 Mm?, Ho He MeHee 0,2 MM?;

JUISL JKWJI, TIPUCOEAMHSEMBIX MaiKoW B HEMsIX HampsbkeHuem He Bbime 60 B (aucnerdepckue
IMTHl ¥ TyJIBTHI, YCTPOKWCTBA TeJIeMEXaHUKHU U T. 1.), - 0,197 mm? (mameTp - He Meree 0,5 MM).

[TpucoenuHeHne OJHONPOBOJIOYHBIX KHJI (1Ol BUHT WIM MNalKOW) TOMyCKaeTcsl OCYIIECTBIATh
TOJMBKO K HEMOJABIKHBIM JJIEMEHTaM ammaparypbl. [IprcoennHeHue KUl K MOIBUKHBIM HWIIN
BBIEMHBIM  3JIEMEHTAM ammnaparypsl (pa3beMHbIM COEIMHHUTEISIM, BBIEMHBIM OJOKaM M JIp.)
CJIEJTyeT BBIIOJHATh THOKUMHU (MHOTOIIPOBOJIOYHBIMHU) KUIIAMHU.

MexaHuueckue Harpy3Ku Ha MecTa Mailku MPOBOIOB HE JIOITYCKAIOTCA.

Jnist mepexoJ0B Ha JABEPIIBI YCTPOHCTB AOJKHBI OBITH MPUMEHEHBI MHOTOIIPOBOJIOYHBIE MPOBOA
ceuenueM He Menee 0,5 MM?; JIOMyCKaeTCs TakKe PUMEHEHHE MPOBOJIOB € OJHOMPOBOIOYHBIMH
KUIAMH CEUeHHEeM He MeHee 1,5 MM? IpH yCIOBMH, YTO KTYT IIPOBOJOB PaGOTaeT TOJNLKO Ha
Kpy4€eHHe.

CedeHre MPOBOJOB HA IIUTOBBIX YCTPOMCTBAX M APYTUX M3JENUAX 3aBOJICKOTO M3TOTOBJICHUS
orpenensiercss TpeOOBaHMAMHU HX 3amUThl OT K3 0e3 BBIIEpKKH BPEMEHH, OITyCTUMBIX TOKOBBIX
Harpy3ok corinacHo ri.l.3, a ansg ueneil, uaymux oT TpaHCHOpPMATOpPOB TOKAa, KpOME TOro, U
TEPMUYECKON CTOMKOCTBIO. JIJIsi MOHTa)a CleayeT MPUMEHSTh MTPOBOJIa U KaOenu ¢ U30JsIIueH, He
HO/|/IEP’KUBAIOIIEH TOpPEHUE.

[IpumeHeHne mTPoOBOMOB M Kaleyel C aJfOMHHHUEBBIMH IKHJIAMH JUISI BHYTPEHHETO MOHTaXa
IIUTOBBIX YCTPOMCTB HE JOIYCKAeTCsl.

3.4.13. CoeanHeHUs anmapaToB MEXIy COOOW B Mpeenax OJHOM MaHEeNIH CIEAYyeT BBIIOIHATS,
KaK IpaBUJIO, HEMOCPEICTBEHHO O€3 BBIBEIEHHS COEIUHSIOIMX IPOBOJOB HAa IPOMEKYTOUHBIE
32)KUMBI.

Ha 3axuMbl WM MCIIBITATENbHBIE OJOKU JOJKHBI OBITh BBIBEJIEHBI 1IEIH, B KOTOpBIE TpeOyeTcs
BKJIIOYATh HCHBITATEIbHBIC M MPOBEPOYHBbIC ammapaTsl W Npubopsl. PexomeHayercs Takoke
BBIBOJIUTH Ha s/l 3A)KUMOB LIEIH, IEPEKITIOYEHUE KOTOPbIX TpeOyeTcsl il M3MEHEHUs pexXruMa
paboThI yCTpOCTBA.

3.4.14. IlpomexxyTOuHBIE 3aKUMBbl CIE€IYET YCTAaHABIMBATh TOJIBKO TaM, IJE:

HPOBOJ MIEPEXOIUT B Kalelb;

00BEIMHSIOTCS OJHOMMEHHBIE LIen (COOpKa 3a)KMMOB IIeTIel  OTKIIIOYEeHHUS, [IeTlel HalpsKeHUs
U T.11.);



TpeOyeTcss BKJIIOYaTh IEPEHOCHBIE HCIBITATEIBHBIC U M3MEPHUTENbHBIC alIapaThl, €CIM HET
UCTIBITATENIbHBIX OJIOKOB WJIM aHAJIOTHYHBIX YCTPOUCTB;

HECKOJIBKO KaOenel mepexoauT B OIWH Kabeldb WM IepepacrpeerssioTcs HEeNH pa3IndHbIX
kabenei (cMm. Takxke 3.4.8).

3.4.15. 3axuMmbl, OTHOCSIIMECS K pa3HbIM IMPUCOECIUHEHUSM WIH YCTPONCTBAM, JAOKHBI
OBITH BBIZICTICHBI B OT/ICIBbHBIE COOPKH 32)KHMOB.

Ha pspax 3akKUMOB HE JOJDKHBI HAaxXOIHWTHCA B HEMOCPEACTBEHHOW OJIM30CTH OAWH OT
JPYTOr0 32)KUMBI, CITy4aiiHOE COEAMHEHNE KOTOPBIX MOJKET BBI3BAaTh BKIIOYCHUE HIIM OTKIIIOYCHUE
npucoequHeHus uiu K3 B 1ernsix onepaTMBHOTO TOKa MJIH B LEISX BO30YKICHHS.

[lpn pasmemennn Ha maHenu (B mKady) ammapaTypbl, OTHOCAIICHCS K Pa3HBIM BHAAM 3aIIAT
WIN IPYTHUX YCTPOMCTB OJJHOTO MPUCOEIMHEHUS, [10/1a4a MUTAHUS OT IOJIOCOB ONEPATUBHOIO TOKA
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yepe3 COOpKM 3aKMMOB, a TaKXKe Pa3BOJKA 3TUX IENel MO MaHeIH JOJDKHBI OBITh BBIOJHEHBI
HE3aBUCUMO JJIs1 KaKJ0r0 BUJA 3aLIUT UM YCTPOMCTB. Eciii B LEMsAX OTKIIOYEHHS OT OTIEIbHBIX
KOMIUIEKTOB 3alllUT HE MPEeIyCMaTpUBAIOTCS HAKIAAKH, TO MPUCOCAMHEHUE OSTUX LENmeu K
BBIXOJJHOMY peJi€ 3allUThl WM LEMAM OTKIIOUYEHHS BBIKIHOYATENS CIECAYET OCYIIECTBIATH Yepes
OTJICNbHBIE  3aKUMBI COOPKM 32)KUMOB; TPU ATOM COCIWHEHHUS MO TMaHEeIN YKa3aHHBIX Ieren
CJeayeT BBIIOJIHATh HE3aBUCUMO ISl KaXK0r0 BUAA 3aLUT.

3.4.16. Jlns mpoBeleHUsS HKCIUTyaTallMOHHBIX MPOBEPOK M MCHBITAHUM B LEMAX 3aLIUTHl U
ABTOMATHKH CJICIYET MPEeAyCMaTPUBATh HCIBITATEIbHBIC OJIOKM WM HW3MEPUTETBHBIC 3a)KUMBI,
obecrevynBaronye (3a UCKIIOYECHHEM CIIy4aeB, OTOBOPEHHBIX B 3.4.7) 6e3 0TcoeAMHEHUS POBOJIOB
U Kabeneill OTKIIOYCHHWE OT MCTOYHWKA OTECPATUBHOTO TOKA, TPAHC(HOPMATOPOB HAMPSHKCHHUS U
TOKa C BO3MOXHOCTBbIO NPEIBAPUTEIBHOIO 3aKOPAaYMBAaHMUS TOKOBBIX LIETEH; MPUCOEAMHEHUE
WCIIBITATENIbHBIX alnapaToB sl IPOBEPKH U HAJIAJKU YCTPOUCTB.

VYerpoiicTBa pesieHONW  3allUThl U ABTOMATHKH, MEPUOJUYECKH BBIBOJAMMBIC M3 PabOTHI 1O
TpeOOBaHUSM PEKMMa CETH, YCIOBHUSIM CEIEKTUBHOCTH W JPYTUM MPHYHWHAM, JOJDKHBI HMETh
CrHelralIbHbIe IPUCTIOCOOIEHUS ISl BBIBOJA X U3 PabOTHI ONepaTUBHBIM MEPCOHATIOM.

3.4.17. COopku 32:KUMOB, BCIIOMOTATEIbHBIE KOHTAKTHI BBIKIIFOUATEICH U Pa3beIUHUTENICH U
anmapathl JOKHBI YCTAHABIMBATHCA, a 3a3€eMIIAIOIINE MPOBOJHUKA MOHTHUPOBATHCS TaK, YTOOBI
ObL1a o0ecredeHa TOCTYIMHOCTh U 0€30MacHOCTh OOCITYyKUBaHUS COOPOK U alapaToB BTOPHYHBIX
neneil 0e3 CHATUS HANPSKEHUS C EPBUYHBIX LIeTIel HanpsbkeHueM Beime 1 kB.

3.4.18. W3onsuus anmapaTypbl, IPUMEHSAEMON BO BTOPUUYHBIX LIEMSX, JOJKHA COOTBETCTBOBATh
HOpMaM, omnpenensieMbiM  pabo4YrMM  HANpPSDKEHHWEM HMCTOYHUKA (Wi pa3aeNnuTeabHOro
TpaHcopmaTopa), MHUTAIONIETO JAHHBIC IIETIH.

Kontponb wuzonsiiuu 1eneid onepaTUBHOTO IMOCTOSIHHOTO M MEPEMEHHOTO TOKa  CIEIyeT
IIpeayCMaTpUBATh Ha Kaxa0M HE3aBHCHUMOM HCTOYHHKE (BKJIIOYas pa3/ieiuTeNbHbIC
TparncGopMaTopsl), HE UMEIOIIEM 3a3EMJIICHHSL.

YCTpoHCTBO KOHTPOJIS M30JSALUUU  JTOJDKHO oOecredyuBaTh MMOAady CUTHAja MpU CHIXKEHUU
M30JISIMY HUXKE YCTAaHOBIICHHOT'O 3HAYEHHS, @ HA TOCTOSTHHOM TOKE - TaK)K€ HM3MEpPEHUE 3HAYCHUS
COTNPOTHUBIICHUS H30JSIMUA TOJIIOCOB. KOHTpOJIb HM30JSALMM JOMYCKAeTCs HE BBINOIHATh MPU
HEpa3BETBJICHHOW CETU ONEPATUBHOTO TOKA.

3.4.19. Ilutanue omnepaTUBHBIM TOKOM BTOPHUYHBIX II€MEH Ka)XA0ro MPUCOEINHEHUS CIeayeT
OCYILECTBIISATh 4€pe3 OTHEIbHbIE  NPEAOXPAHUTENIM WIM  aBTOMATHYECKUE  BBIKIHOYATENH
(MpuMeHEHHE MOCIETHUX MPEANOUTUTENBHO).

[lutanue omepaTUBHBIM TOKOM I€NEWd pEICHHOW 3alIUThl W YIPABJICHHUS BBIKIIOYATEISIMHU
KOKJOTO TMPUCOCAMHEHHUS JOJDKHO NPEeAyCMaTpuBaThbCs,  KaK MpaBUJIO, Yepe3 OTICIbHBIC
ABTOMAaTUYECKHE BBIKJIIOYATEIM WM  NPEAOXPAHUTENIH, HE CBSI3aHHBIE C JPYTMMHU LEISMHU
(curHaNM3aINwys, YIEKTPOMAarHUTHAsE OJIOKUPOBKA U T.11.). JloMmycKaeTcsi COBMECTHOE MUTAaHUE Lernei
YIPaBJICHUS U JIAMI CUTHAJIU3ALMH ITOJI0KEHUSI YIIPABIsEMOr0 arapara.

s npucoenunenwuii 220 kB u BbIle, a Takke A reHepaTopos (6;10k0B) MotrHocThI0 60 MBT
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u Oosee JODKHO OBITH MPEIYyCMOTPEHO pa3/ieibHOE MHUTAHUE ONEPATUBHBIM TOKOM (OT pa3HbIX
IpeoXpaHUTeNeH, aBTOMaTUYECKUX BBIKIIFOYATENIEH) OCHOBHBIX U PE3EPBHBIX 3alLUT.

[Ipu mnocnenoBaTeNbHOM BKJIIOYEHHMH ABTOMATHYECKUX BBIKJIIOYATENeH M MpeaoxpaHHUTenen
NOCJIeTHUE OJDKHBI OBITh YCTAaHOBJICHBI MEPE]] aBTOMATHYECKHMHU BBIKIIIOYATEISIMH (CO CTOPOHBI
UCTOYHUKA TUTAHUS).

3.4.20. YcTpoiicTBa peneiiHON 3aluThl, aBTOMAaTUKU U YNPABICHUS OTBETCTBEHHBIX 3JIEMEHTOB
JIOJDKHBI UMETh TTOCTOSTHHO JIEHCTBYIOUIMIA KOHTPOJIb COCTOSIHUS IeTel MUTAaHUsl ONEepaTUBHBIM
TOKOM. KOHTpOJIb MOXKET OCYIIECTBIATHCS MPUMEHEHHUEM OTIENBbHBIX pejie WM JIaMI JH00 mpu
IIOMOILIM aNMapaToB, MpPeJyCMaTPUBAEMbIX s KOHTPOJS UCIPABHOCTH LENM IMOCIEAyIOLIeH
ofepanrdyd KOMMYTAI[MOHHBIX aNlapaToB C JAWCTAHLIMOHHBIM yIPaBICHUEM.

Jlii MeHee OTBETCTBEHHBIX YCTPOWCTB KOHTPOJb NMUTAaHHUS MOXKET OCYIIECTBIATHCS MOAAayeH
CUTHaJa 00 OTKIIIOYCHHOM IOJIO)KEHHHM aBTOMATHYECKOTO BBIKJIIOYATENS B IIENH ONEPATHBHOTO
TOKa.

KoHTponb HCHpaBHOCTM LEMM MHOCIENYIOIEH  onepaluu JO0JKEH OBbITh BBIMOJHEH HpU
HAJIMYMY B HEH BCTIOMOTAaTEIbHOTO KOHTAKTa KOMMYTAlMOHHOTO ammapata. Ilpu 3ToM KOHTpOIIb
UCTPAaBHOCTH  LIEMM OTKJIIOYEHHUS [OJDKEH OBITh BBIMOJIHEH BO BCEX CIyyasX, a KOHTPOJIb
UCTIPAaBHOCTH €M BKIIOYCHHWS - HA  BBIKJIIOYATENSIX  OTBETCTBEHHBIX  JJIEMEHTOB,
KOPOTKO3aMbIKaTeJIeH 1 Ha amnmaparax, BKIHOYaeMbIX MO AEHCTBUEM YCTPOICTB aBTOMaTHYECKOTO
BBOJA pe3epBa (ABP) unu TeneynpasieHus.

Ecnun napameTpsl neneil BKIIOYEHUS IPUBOAA HE O0ECIEYMBAIOT BO3MOXKHOCTb KOHTPOJIS
UCTIPAaBHOCTH 3TOM IIeTIH, KOHTPOJIb HE BBIIOJIHSIETCS.

3.4.21. B anekTpoycTaHOBKaX, KaK MPaBUJIO, TOJDKHA OBITH OOecrieueHa aBTOMaTH4YeCcKasl mojiadya
CUTHAJ]a O HApYUIEHWH HOPMAJIBHOIO  peXuMa paboThl W O BO3HUKHOBEHMM KaKHX-JIMOO
HEHCIIPAaBHOCTEN.

[TpoBepka UCIIPaBHOCTH 3TOM CUTHAIM3ALUU JA0JKHA OBITh IMPEIyCMOTpPEHA MEPUOAUYECKUM €€
onpoOOBaHUEM.

B »snexkTpoycraHoBKax, paboraromux 0e3 MOCTOSIHHOTO AEKYpCTBa IEpPCOHaIA, AOJKHA ObITh
o0ecrieyeHa Mojjaua CUrHajia B IMyHKT HAXOXKJICHHs MepcoHaa.

3.4.22. Ilern omepaTUBHOTO TOKA, B KOTOPHIX BO3MOXHA JIOKHAsE paboTa pa3IMUHbIX YCTPOMCTB
OT MEPEeHANPSHKEHHS PU pabOTEe AJIEKTPOMArHUTOB BKIIIOUEHUS WM JPYTHX alIaparoB, a TaKkKe
IIPY 3aMBIKAHUAX Ha 3€MJIIO, IOJIKHBI OBbITh 3aIIUIIECHBI.

3.4.23. 3azemiieHHE BO BTOPHUYHBIX IETSAX TPAHCHOPMATOPOB TOKA CIEIYET MpelyCMaTpUBATh
B OJHOW TOYKE Ha ONWKalmied oT TpaHCPOPMATOPOB TOKa COOpKE 3a)KMMOB HIIM Ha 3aKUMax
TpaHc(hOpMaTOPOB TOKA.

Jns 3amuT, OOBETUHSIIOIMMX HECKOJIBKO KOMILIEKTOB TPAHC(OPMATOPOB TOKA, 3a3eMIICHHUE
JIOJDKHO OBITH MPETyCMOTPEHO TaKXKe B OAHOM TOUKE; B 3TOM CIIydae JOIMYCKaeTCsl 3a3eMJICHHE
yepe3  MpOOMBHOW TMpeAOXpaHUTENb C TPOOMBHBIM  HampsbkeHHeM He Bbime 1 kB ¢
WyHTUpYomUM conpotuBieHueM 100 OM 1st cTekaHus CTaTUYECKOTO 3aps/a.

Bropuunble ~ OOMOTKM  NPOMEXYTOYHBIX  pa3[eNIUTENBHBIX  TPaHC(POPMATOPOB TOKa
JIOITyCKAeTCsl HE 3a3EMJISITh.

3.4.24. BropuuHble OOMOTKM TpaHC(hOpMATOpa HANPSHKCHUS JOJDKHBI OBITH  333€MJICHBI
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COCANHCHUEM HeﬁTpaHBHOﬁ TOYKH WIN OJHOTO U3 KOHIIOB 00OMOTKH C 3a3€EMIJIAOIIINM
YCTPOHCTBOM.

3a3eMJIeHHE BTOPHUHBIX OOMOTOK TpaHC(hOpMaTOpa HANPSKEHUsT JTOJKHO OBITH BBIIMOJIHEHO, KaK
npaBujIo, Ha Okaiimeld oT TpaHchopmaTopa HAMPSHKEHHs] COOPKE 3aKMMOB WIIM Ha 3aKHMMax
TparcopMaTopa HAMPSKECHHSL.

Jlomyckaercsi oObeAMHEHUE 3a3€MIIIEMbIX BTOPHYHBIX I€NEil HECKOJIbKHUX TpaHC(HOpMaTopoB
HANPSDKEHUS OJHOTO  paclpeleNUTENIbHOTO YCTpPOHCTBa 00Imel 3azemisitomeii muHKoi. Ecnu
YKa3aHHBIC INHWHKW OTHOCATCA K Pa3HBIM pacCpeaACIUTCIIbHBIM YCTPOﬁCTBaM U HaxXxoOiaTCsa B



pa3HbIX TMOMEIIEHUSAX (HampuMmep, peleHble IUTHI PACIPEICINTENBHBIX YCTPONCTB pa3ivyHbIX
HaNpsHKEHUH ),TO 3TH NIMHKH, KaK IPaBUIIO, HE CIIEAYET COCTUHITh MEXY COOOM.

Jlnis TpaHChOpPMATOPOB HANPSDKEHUS, UCIOJIb3yEMbIX B KaueCTBE HCTOYHHMKOB ONEPATUBHOIO
IEepPEMEHHOI0 TOKa, €ClIM HEe NpeaycMaTpuBaeTcs padouee 3a3eMIIEHHE OJHOTO M3 MOJIOCOB CETH
OTIEPaTUBHOTO TOKA, 3AIIUTHOE 3a3€MJICHHE BTOPHYHBIX OOMOTOK TpaHC(HOPMATOPOB HANPSIKECHUS
JIOJDKHO OBITh OCYILIECTBIICHO Yepe3 MPOOUBHOM Mpe10XpaHUTENb.

3.4.25. TpancopmaTopsl HANPsHKCHHUS JOJDKHBI OBITH 3ammiieHsl oT K3 BO  BTOPHYHBIX
HeMsIX  aBTOMATUYECKUMHU BBIKIIOYATEISIMH. ABTOMaTHYECKHE  BBIKIIOYATENH  CIEIYyeT
yCTaHABJIMBAaTh BO BCEX HE3a3€MJICHHBIX MPOBOJHUKAX MOCIE COOPKH 3a)KMMOB, 32 UCKIIOUCHHEM
Iend  HyJICBOU MOCJIEIOBATEILHOCTH  (Pa30OMKHYTOTO  TPEYTOJIbHHKA) TpaHCHOpMaTOpPOB
HAINpSOKEHUS B CETAX € OONBIIMMH TOKAMHU 3aMBIKaHUS Ha 3eMJIIO.

Jlis Hepa3BETBIIEHHBIX LENed Halps KeHHUs AaBTOMATUYECKHE BBIKJIIOYATEIN JOIYyCKAaeTcs He
yCTaHABJIUBATH.

Bo BropmuHpIX 1emsx —TpaHchopMaTopa  HAmNpsOUKCHHS — JIOJDKHA — OBITh OOecredyeHa
BO3MOXHOCTb CO3/IaHUSI BUJMMOIO pa3pbiBa (pyOMIBHUKH, pa3beMHbBIE COSAUHUTEIH U T. I1.).

VYcTaHOBKa YCTpOMCTB, KOTOPBIMH MOXET OBITh CO3/aH  pa3pblB IPOBOJHUKOB  MEXAY
TpaHCc(OPMATOPOM HANPSIKEHHUS M MECTOM 3a3€MJICHHs €r0 BTOPUYHBIX LIENeH, He TOMMyCKaeTcs.

3.4.26. Ha tpancdopmaropax HampsiKEHUs, yCTAHOBIICHHBIX B CETSIX
C MaJbIMU TOKaMH 3aMbIKaHUS Ha 3eMJII0 0€3 KOMIIEHCAllUM €MKOCTHBIX TOKOB (Hampumep, Ha
TeHEepPaTOpPHOM HaIpsDKEHUM OJI0Ka TeHepaTop - TpaHcPOopMaTop, Ha HAIMPSHKEHHUH COOCTBEHHBIX
HYXJ SJEKTPOCTAaHIMM M MOACTAHIMI), MNpH HEOOXOAUMOCTH CJeIyeT IpeayCcMaTpuBaTh
3alIUTy OT MEPEHANPSHKCHUN MPH  CaMONPOM3BOJIBHBIX CMEIICHUSX HEUTpaidu. 3aliuTa MOXeT
ObITb OCYIIECTBICHA  BK/IIOUYEHHMEM aKTUBHBIX CONPOTUBJIEHWH B LE€Nb pPa3OMKHYTOI'O
TPEyTOJIbHUKA.

3.4.27. Bo BTOpUYHBIX ILENIX JUHEHHBIX TpaHcpopmaTopoB HampspkeHuss 220 kB u  Bbime
JIOJDKHO OBITh NMPETyCMOTPEHO PE3epBUPOBAHKE OT APYroro TpaHchopmaTropa HanpsHKEHUS.

Jomyckaetcs BBITIOJTHEHHE B3alMHOI0 pe3epBUpPOBaHUS MEXTY JTMHEWHBIMA
TpaHchopMaTOpaMu HaNpPsDKEHHWsI MPU JTOCTATOYHOM HX MOILHOCTH 110 BTOPUYHOM Harpys3Ke.

3.4.28. TpanchopMaTopsl HampsOKCHUS JODKHBI  MMETh KOHTPOJb — WCHPABHOCTH IIeTiei
HaIpsKEeHUs.

Peneiinas 3amuTa, ey KOTOPOM MUTAIOTCST OT TPaHC(HOPMATOPOB HAMPSKEHUS, JOJKHA OBITh
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o0opy/10BaHa yCTpoiicTBaMu, yKa3aHHbIMU B 3.2.8.

HezaBucuMo OT Hanmuus WU OTCYTCTBHSI B LEMNSAX 3aIIUTHl YKa3aHHBIX YCTPOWCTB JOJIKHBI
OBITH MTPEyCMOTPEHBI CUTHAJIBL:

OpU  OTKJIIOYEHUM aBTOMAaTUYECKUX BBIKJIIOUATENEH - C MOMOIIBI0 UX BCIIOMOTraTENbHBIX
KOHTAKTOB;

NPy HApyHICHUSX paOOTHl peNe-TIOBTOPHUTENECH IIMHHBIX  pa3beJUHUTENCH - C TIOMOIIBIO
YCTPOICTB KOHTPOJISt OOpbhIBA IETeH yIpaBlIeHUs U pejie-MIOBTOPUTENEH;

JUIsl TpaHCOPMATOPOB HAMNpPSDKEHUS, B II€MM OOMOTOK BBICHIETO  HAIPSDKEHHUS KOTOPBIX
YCTAHOBJICHBI MpPENIOXpPaHUTENM, NpPU HAPYLIIEHUH IEJIOCTH MNPEJOXPAaHUTENeH - C MOMOIIBIO
LEHTPaJIbHBIX YCTPOMNCTB.

3.4.29. B mecrax, MOJIBEPKEHHBIX COTPSICEHUSM W BHOpAIUsAM, TOJDKHBI OBITh TPUHSITHI MEPBI
MPOTUB HAPYLICHUS KOHTAKTHBIX COEIMHEHHIA MPOBOJIOB, JIOKHOTO CpabaThIBaHUS peie, a Takke
MIPOTHUB NPEKIEBPEMEHHOTO H3HOCA alllapaToB U MPUOOPOB.

3.4.30. Ilanenn JOOMKHBI UMETh HAIMUCH C  OOCITYKMBA€MBIX CTOPOH, YKa3bIBAIOIIUE
IPUCOEANHEHHUS, K KOTOPbIM OTHOCHUTCS MaHENb, €€ Ha3HAYeHHE, NOPSAKOBBIH HOMEp IaHeNIu B
IMTe, a YCTAaHOBIIEHHAs HAa TaHENsAX amnmaparypa JOKHA HUMETh HAAMHCH WIH MapKUPOBKY
COIJIACHO CXEMaM.
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