Paznen 3

3AIIUTA U ABTOMATHUKA

I'nasa 3.1

3AILIATA JIEKTPHUECKHUX CETEA HAIPSI)KEHUEM JIO 1 kB

OBJIACTb IPUMEHEHMUSA, OITPEAEJEHUA

3.1.1. Hacrosamas rmaBa IlpaBun pacmpocTpaHsieTcs Ha 3aIIUTy AJIEKTpHdeckux ceredt mo 1 kB,
COOpY)KaeMbIX KaK BHYTPH, TaK W BHE 3aaHuil. JlomonHMTENbHBIC TPeOOBAHUS K 3alIUTE CETeH
YKa3aHHOTO HANPSOHKCHUS, BHI3BAaHHBIC OCOOCHHOCTSMHU PA3JIMYHBIX AJICKTPOYCTAaHOBOK, MPUBEICHHI B
Jpyrux rinasax Ilpasui.

3.1.2. AnmapaToM 3alIuThl Ha3bIBAETCS almapaT, aBTOMaTHMYECKH OTKIIIOYAIOIIUI 3al[UIaeMyo
EKTPUUECKYIO LENb IPU HEHOPMAJbHBIX PEXUMAX.

TPEBOBAHUS K AIIITAPATAM 3ALIUTBI

3.1.3. AnmapaThel 3amMTBl MO CBOEH OTKIIOYANOIIEH CIOCOOHOCTH JOJDKHBI COOTBETCTBOBATh
MaKCUMAaJIbHOMY 3HaueHHIO Toka K3 B Havaie 3alumaeMoro y4acTka 3JIeKTPHISCKON CeTH (CM. TaKKe
. 1.4).

Jlommyckaercst ycTaHOBKa anmnaparoB 3alllUThI, HECTOMKMX K MakCHUMaJlbHBIM 3HadeHUsAM Toka K3, a
TaK)kKe BBIOPaHHBIX 110 3HAYEHHUIO OJHOPAa30BOW MpEAENbHONW KOMMYTAlMOHHOHM CIIOCOOHOCTH, €CiH
3aIIMINAIOIKI UX TPYNIIOBOH anmapar Wik OMmKalIuil anmapaT, pacroloKEHHBIH 0 HAPaBICHUIO
K MCTOYHHKY NUTaHHs, oOecreunBacT MIHOBEHHOE OTKIIOueHue Toka K3, mis dero HeoOXoammo,
4TOOBl TOK YCTaBKM MI'HOBEHHO IEHCTBYIOIIETO pacuenuTels (OTCEYKH) yKa3aHHBIX amnapaToB ObuI
MEHBIIE TOKAa OJHOPa30BOW KOMMYTAI[HOHHOW CIIOCOOHOCTH KaXKJOrO W3 TPYIIBl HECTOHKUX
anmnapaToB, M €CIIM TaKOE HECEIEKTUBHOE OTKIIIOUYEHHE BCEH TIPYIIIBI alnapaToB HE TPO3UT aBapuew,
Mopueil  AOPOrOCTOSIIEr0 OOOPYNOBaHMS W MaTEpPHANIOB WJIM  PACCTPOHCTBOM  CIIOXKHOTO
TEXHOJIOTUYECKOr0 MpoIiecca.

3.1.4. HoMuHanbHBIE TOKM IUIABKMX BCTABOK IPEIOXPAHHUTENCH W TOKH yCTaBOK aBTOMATHYECKHX
BBIKITIOUATEICH, CIyXKAalUuX Ui 3allUThl OTJACIHBbHBIX YYaCTKOB CETH, BO BCEX CIIydasx CIIELyeT
BBIOMpaTh 10 BO3MOXXHOCTH HAaWMEHBIIMMHM 1O DAacueTHbIM TOKaM »JTHX Y4YacTKOB HJH MO
HOMHHAJIBHBIM TOKaM DJIEKTPOIPUEMHHKOB, HO TaKUM o00pa3oM, 4YTOOBI ammapaThl 3alldTHl HE
OTKJIFOYAJIM  DJICKTPOYCTAaHOBKM TPH KPAaTKOBPEMEHHBIX TEperpy3kax (IIyCKOBBIE TOKH, IHKH
TEXHOJOTUYECKUX HAarpy30K, TOKU TP CaMO3aIlycKe M T. II.).

3.1.5. B xauecTBe anmaparoB 3aILUTh! JOKHBI IPUMEHSIThCA aBTOMAaTUUYECKUE BBIKIIOYATENIN WU
npepoxpanurenu. Jlnsg  obecrnedeHuss TpeOOBaHWI  OBICTPOAEHCTBUS, WyBCTBUTEIBHOCTH WIN
CENIEKTUBHOCTH  JIONyCKaeTcs IpH  HEOOXOIUMOCTH INPUMEHEHHE YCTPOICTB  3alUThl ¢
HCIOJIb30BAHMUEM BHIHOCHBIX pelie (pejie KOCBEHHOTO IeHCTBHSA).

3.1.6. ABTOMaTrW4ecKHe BBIKIIOYATEIW W TPEJOXPAHUTEIM INPOOOYHOrO THMA  JIOJKHBI
MIPUCOENHSTECS] K CETH TaK, YTOOBI MPU BBIBUHUCHHOW MPOOKE MPENIOXpaHUTENS (aBTOMAaTHYECKOTO
BBIKJTIOUATENs]) BUHTOBAsI TMJIb3a MPEAOXPaHUTENs (aBTOMAaTHYECKOrO BBIKIIIOYATENsI) OcTaBajach 0e3
HanpspkeHus. 1Ipy 0JHOCTOPOHHEM NMHUTAaHWW NMPUCOETUHEHHE IMTUTAIOIIEro IPOBOIHKMKA (Kabens Win
MIPOBOAA) K aNIapaTy 3allUThl JOJDKHO BBITOJIHATECS, KaK IPABUIIO, K HETTOIBIKHBIM KOHTAKTaM.



3.1.7. Kaxxaplit anmapar 3aiuThl J0JKEH UMETh HaJIIMCh, YKAa3bIBAIOIIYIO 3HAUEHUS! HOMUHAJIBHOTO
TOKa armapara, YCTaBKH PACLENUTeNs] 1 HOMHHAIBHOTO TOKA IUIABKOH BCTAaBKM, TpeOyromuecs Juis
3amuImaemMon uM cetd. Haamucn pekoMeHayeTcss HAHOCUTh Ha alnapaTe I CXEMe, PAacIoNOoKEHHON
BOJIM3HM MeCTa YCTAaHOBKH allapaToB 3aIIUTHI.

BbIBOP 3AIIIUTHI

3.1.8. DnexTpuyeckue CeTH AOJDKHBI UIMETh 3aIIUTY OT TOKOB KOPOTKOI'O 3aMBIKaHUS,
o0ecrieunBaroyIo 10 BO3MOXXHOCTH HaMEHbIIIEe BPEMsI OTKITIOUEHHS M TPEOOBAHUS CEIEKTHBHOCTH.

3amuTa qomKHA 00eceunBaTh OTKITIOUEHIE TOBPEXKICHHOTO y4acTKa mpu K3 B KoHIIe 3amumiaeMoit
JIMHUM: OJTHO-, IBYX- U TPEeX(a3HbIX - B CETSX C IIIyX03a3eMJICHHON HEHTpasbio; ABYX- U TpeX(pa3HbIX -
B CETSIX C M30JIMPOBAHHOU HEUTPAIIBIO.

HanexxHoe oTKIIFOYEHHE TOBPEKICHHOTO YIacTKa CETH 00ECIIeINBACTCsl, €CIIN OTHOLLICHNE
HauMEHbIIEero pacyeTHoro Toka K3 Kk HOMMHAIBHOMY TOKY IUIaBKOM BCTaBKU IMPEAOXPAHUTENS WIH
pacluenuTesns aBTOMaTH4YeCKOro BEIKIIIoUYaTelist Oy/ieT He MeHee 3Ha4eHHH, MpUBeAeHHbIX B 1.7.79
7.3.139.

3.1.9. B cetsix, 3amumiaemMpIx TOJIbKO OT TOKOB K3 (He TpeOyoLMX 3aluThl OT Eperpy3Ku COriacHo
3.1.10), 32 uCKIIOYEHUEM NPOTSHKEHHBIX CeTel, HalprMep CEeJIbCKHUX, KOMMYHAIIbHBIX, TOMYCKAeTCs He
BEITIOJTHATE PacueTHON MpoBepKy npuBeaeHHoU B 1.7.79 u 7.3.139 kparHoctu Toka K3, ecnu
00€eCIeUeHO YCI0BUE, YTOOBI 110 OTHOILIECHHUIO K JUIUTEIBHO AOMYCTUMBIM TOKOBBIM Harpy3kam
MPOBO/IHUKOB, PUBEACHHBIM B TaONIHUIAX 1. 1.3, anmapaThl 3alUTHl KIMENIM KPaTHOCTh He Oosee:

300% 11T HOMHHAITFHOTO TOKA TUIABKOIM BCTaBKH MPEIOXPAHUTEIIS,

450% muis TOKa yCTaBKM aBTOMATHYECKOTO BBIKIIOUATENSI, UMEIOIIETO TOJIHKO MaKCUMAJIbHBII
MIHOBEHHO JICHCTBYIOIIHIA PACIEIHTENb (OTCCUKY);

100% n71st HOMHHAIBHOTO TOKA PACLIETTUTENS aBTOMATHUECKOTO BBIKJIIOYATENS C HEPETYJINPyEeMOn
00paTHO 3aBUCHIIEH OT TOKA XapaKTEPUCTUKOW (HE3aBUCUMO OT HAJIMYMS MM OTCYTCTBUSI OTCEUKN);

125% ni1st TOKa TPOTaHUsI PACLEITUTENS aBTOMATHUECKOTO BBIKIIIOYATENIS ¢ PEryIupyeMoii oOpaTHOH
3aBUCSIIEH OT TOKA XapaKTEPUCTUKON; €CIIM Ha TOM aBTOMATHYECKOM BBIKJIFOYATEIIE HMEETCS eIle
OTCeYKa, TO €€ KPaTHOCTh TOKa cpadaThIBaHHs HE OTPaHUYHBACTCS.

Hannume anmapaToB 3aIUTHl C 3aBBIMICHHBIMH yCTaBKaMU TOKa HE ABISIETCSI 000CHOBAHHUEM JUIS
YBEIMYEHUsI CEUYeHHs] IIPOBOIHUKOB CBEPX YKa3aHHBIX B I1I. 1.3.

3.1.10. CeTu BHYTpH MOMELICHNU, BBINIOJIHEHHBIE OTKPHITO MPOJIOKEHHBIMU POBOAHUKAMHU C
rOproYeit HapyKHOH 000IOUKOH FITH H30JIAINEH, JODKHBI OBITh 3alIUIIEHEI OT IIEPETPY3KH.

Kpome Toro, Jo/mKHbI ObITh 3aIIUILEHBI OT NEPErPy3KH CETH BHYTPH MOMEILCHUI:

OCBETUTEIFHBIC CETH B JKMJIBIX M OOIIECTBEHHBIX 3/IaHUIX, B TOPTOBBIX TOMEIICHUX, CITyKeOHO-
OBITOBBIX TOMEIIECHISX MPOMBIIIICHHBIX MPEANPHUATHH, BKIIIOYAst CETH I OBITOBBIX M TEPEHOCHBIX
AJIEKTPONPUEMHHUKOB (YTIOTOB, YAHUKOB, MJIUTOK, KOMHATHBIX XOJOJAMILHUKOB, TTBLIECOCOB,
CTUPAJBHBIX U MIBEWHBIX MAIMH U T. I1.), @ TAKXKE B MOKaPOONACHBIX 30HAX;

CHUJIOBBIE CETU HA IIPOMBIIIVICHHBIX MPCATIPUATUAX, B JKUJIBIX U 06H.ICCTB€HHBIX 30aHUAX, TOPTOBBIX
NMOMCHICHUAX - TOJIBKO B ClIydasaX, KOrAaa 1o yCJIOBUAM TEXHOJOTHYCCKOTO MIpOoLecCa UK IO PEKUMY

pa6OTBI CCTU MOKET BO3HUKATDH JJIUTCJIbHAA MICPLCTPYy3Ka MIPOBOAHUKOB;

CETH BCEX BHJIOB BO B3PHIBOOMACHBIX 30HAX - COTJIACHO TpeOoBaHMUsIM 7.3.94.



3.1.11. B cersix, 3ammmaemMsix ot neperpy3ok (cM. 3.1.10), npoBOAHUKH ClIeAyeT BHIOUPATH 110
pacyeTHOMY TOKY, IIPH 3TOM JIOJDKHO OBITH 00ECIICUCHO YCIIOBUE, YTOOBI 10 OTHOLICHUIO K JUTUTEIEHO
JIOITyCTHMBIM TOKOBBIM HAarpy3Kam, NPHBEACHHBIM B Ta0IHIax 1. 1.3, anmaparsl 3a0iUThl HMEIN
KpaTHOCTH He Ooee:

80% 11 HOMMHAJIBHOTO TOKA IJIABKOM BCTABKH MM TOKA YCTaBKUA aBTOMATHUYECKOIO BBIKJIFOYATENS,
MMEIOIIETO TOJIFKO MaKCUMaJIbHBIM MTHOBEHHO JICHCTBYIOIINI paclenuTeb (OTCEUKY), - IS
IIPOBOJHUKOB C MOJUBUHIIXJIOPUAHON, PE3MHOBOI 1 aHAIOTHYHOI MO TETUIOBBIM XapaKTEPUCTHKAM
U30JIAIUEH; 1T TPOBOJHUKOB, IIPOKJIAABIBAEMbIX B HEB3PBIBOOIACHBIX MPOU3BOJICTBEHHBIX
MIOMELIEHUSAX IPOMBIIIUIEHHBIX MpeanpusTiii, nomyckaerca 100%;

100% 1t HOMPHAJIBHOTO TOKA IUTABKON BCTABKH MIJIM TOKA YCTaBKA aBTOMATHYECKOT'O BRIKIIFOYATEIS,
HMMEIOIIEr0 TOJIBKO MaKCUMAaJIbHBIN MICHOBEHHO JCHCTBYIOIIHIA PACICIUTENb (OTCEUKY), - I Kabeneit
¢ OyMaxHOH H30JIsIIHCH;

100% n71st HOMHHAIBHOTO TOKA PACLIETIUTENS aBTOMATHUECKOTO BBIKIIIOYATENS C HEPETYJINPyEeMOn
00paTHO 3aBUCSIIEH OT TOKA XapaKTEPUCTUKOW (HE3aBUCUMO OT HAIMYMS WA OTCYTCTBHSI OTCEUKH) -
JUIsl TIPOBOJTHUKOB BCEX MapoK;

100% [t TOKa TPOTaHUs PaCICIIUTENS aBTOMATHYECKOTO BRIKIIOYATEINS C PEryIHpPyeMor 00paTHO
3aBUCSIIEH OT TOKA XapaKTEPUCTUKON - AJIs1 IPOBOJHUKOB C IOJIMBUHWIXJIOPUHOW, PE3UHOBOU U
AQHAJIOTUYHOMN IO TEIJIOBBIM XapaKTEePUCTHKAM H30ILuel;

125% n71st TOKa TPOTaHUsI PaCLEITUTENS aBTOMATHUECKOTO BBIKIIIOUATENSI C PEryInpyeMoii oOpaTHO
3aBHCSAIICH OT TOKA XapaKTEPUCTUKOM - Jij1s1 KaOenel ¢ OyMaxKHOM H30JIArei U U30JAIHeH U3
BYJIKAHU3UPOBAHHOTO MOJIMATHIICHA.

3.1.12. lnutenpHO MOIMycTHMAasi TOKOBAsI Harpy3Ka MPOBOJHUKOB OTBETBIICHHH K KOPOTKO3aAMKHYTHIM
QJICKTPOABUTATEIIAM JOJIKHA 6])ITI) HC MCHCC:

100% HOMHMHAIBHOTO TOKA 3JIEKTPOABUIATENS B HEB3PBIBOOIIACHBIX 30HAX;
125% HOMMHAIBHOTO TOKA 3JEKTPOJBUTATEIIS BO B3PhIBOOIACHBIX 30HAX.

COOTHOIIICHUST MEXK/TY ATUTEIBHO JIOMYCTUMON HArPy3KOi MPOBOJHUKOB K KOPOTKO3aMKHYTHIM
AJIEKTPOJIBUTATENSIM M YCTABKAMH aIlIapaToB 3alIUThI B JJFOOOM Cllydae He JIOJDKHBI MPEBbIIIATh
ykazaHHbIX B 3.1.9 (cM. Takxe 7.3.97).

3.1.13. B cnyyasx, korza Tpedyemas 1oIycTuMasi JUTUTeNIbHAS TOKOBasi Harpy3Ka IPOBOJHUKA,
onpenenenHas mo 3.1.9 u 3.1.11, He coBmagaer ¢ TaHHBIME TaOJIHII JOMTYCTUMBIX HAaTrPy30K,
HPUBEJCHHBIX B I'1. 1.3, nomyckaeTcst MpMMeHEeHHEe IPOBOJHHUKA OJIMKANUIIIEro MEHBIIETO CEYCHNUs, HO
HE MEHee, YeM 3TO TPeOyeTCsl 10 pacueTHOMY TOKY.

MECTA YCTAHOBKU AIIITIAPATOB 3AIIUTBI

3.1.14. Anmapartsl 3alUTHI CICIYET paciojaraTh M0 BO3MOKHOCTH B IOCTYIHBIX JUIsl 00CTYKUBaHUS
MECTax TaKHUM 00pa30M, YTOOBI OBbLIa HCKITFOYCHA BO3MOXHOCTh UX MEXaHUYCCKUX ITOBPEHKICHHIM.
YcraHoBKa MX OIDKHA OBITH BBITIOJIHEHA TAK, YTOOBI [TPU ONEPHUPOBAHUN C HUMHU WJIH TIPU UX
JICWCTBUHU OBbLIM UCKITIOUEHBI OMTACHOCTD JJIsl 00CITYKHBAIOIIETO MEPCOHANA U BO3MOXKHOCTh
MOBPEKICHHUS OKPYKAIOIIHMX MPEIMETOB.

Anmapatsl 3aIIUThI ¢ OTKPHITBIMH TOKOBEYIIMMH YacCTsIMU JAOJDKHBI OBITh TOCTYIHBI IJIST
00CITy’>KUBaHHS TOJIBKO KBATN(PHUIMPOBAHHOMY IIEPCOHAIY.

3.1.15. Annapartsl 3alUTHI cIeyeT yCTaHABIUBATh, KaK IPAaBUIIO, B MECTAX CETH, I[JIe CEUCHHE
MIPOBOAHMKA YMEHBIIAETCS (110 HAMPABJICHHUIO K MECTY ITOTPEOJICHHS SIIEKTPOIHEPTHH) WIH TAE 3TO



HEoOX0AMMO ISl 0OecrieueH sl YyBCTBUTEIBHOCTH U CEIEKTUBHOCTH 3alIUThI (CM. Takoke 3.1.16 u
3.1.19).

3.1.16. Anmapatsl 3aIUTH TOJDKHBI yCTaHABINBATHCSI HEMOCPEICTBEHHO B MECTaX MPUCOEANHEHHS
3alUIAaeMbIX IMMPOBOJHUKOB K HHTaIOlIJ,eﬂ JIMHUH. HOHyCKaeTCH B ClIydasax HeO6X0}II/IMOCTH
MPUHAMATH JUTUHY y4acTKa MKy TUTAIONICH JTMHUCH U alapaToM 3alliuThl OTBETBICHHS 110 6 M.
[TpOBOAHUKHM HA 3TOM YYaCTKE MOTYT UMETh CEUCHHE MEHBIIIE, YeM CEUCHHE MPOBOIHMKOB MUTAOIICH
JIMHUH, HO HE MEHEe CEYCHUsI TPOBOAHMUKOB MOCIIE aIllapara 3alyThl.

JIyist OTBETBIICHUH, BEITIONHIEMBIX B TPYJHOAOCTYITHBIX MECTaxX (HaIpuMep, Ha OOJBIION BBICOTE),
anmnapaThl 3alUThI JIOMYCKAETCsl YCTAHABIUBATH HA pacCTOSHUU 0 30 M OT TOYKU OTBETBJICHUS B
yIOOHOM JIst 00CITY’)KMBAHHUS MECTe (HAlpHMep, Ha BBOJIC B PACIPEICIUTENbHbII TYHKT, B ITyCKOBOM
YCTPOUCTBE 3JICKTPONPUEMHUKA | 1p.). [Tpu 3TOM ceueHre MPOBOJHUKOB OTBETBIICHUS JIOJIKHO OBITh
HE MEHEE CEUYCHUS, ONPEACIACMOr0 pacueTHBIM TOKOM, HO JOJDKHO obOecrieunBath He MeHee 10%
MPOITYCKHOW CIIOCOOHOCTH 3aIUINEHHOTO YJIacTKa MUTaroeil muaun. [Ipokiaaka mpoBOAHUKOB
OTBETBJICHUH B YKa3aHHBIX CIy4asx (IIpH JTMHAX OTBETBIICHHUH 10 6 1 10 30 M) momkHa
MIPOU3BOUTHCS IIPH TOPIOYUX HAPY)KHBIX 000I0UKE MM U30JIAIUH ITPOBOJIHUKOB - B TpyOax,
METaJUIOpyKaBaX, MM KOpoOax, B OCTAJIBHBIX CIIydasX, KpOMe KaOEIbHBIX COOPYKEHHH,
MOXKAPOOIIACHBIX U B3PBIBOOIMACHBIX 30H, - OTKPBITO HA KOHCTPYKIHSX [TPU YCIOBUU HX 3aIIUTHI OT
BO3MOXKHBIX MEXaHUYECKUX TTOBPEKICHUIA.

3.1.17. Ilpm 3amure ceTeld MpeIoXpaHUTEISIMU TTOCIIETHUE TOJDKHBI YCTaHAaBIIMBATHCS Ha BCEX
HOPMaJIbHO HE3a3eMJICHHBIX TOJIIOCax WK (a3ax. Y CTaHOBKa MPEIOXPAHUTENEH B HYJIEBBIX pabodInx
MIPOBOAHUKAX 3aIPEIIAeTCs.

3.1.18. Ilpu 3amuTe cerel ¢ riayxo3a3eMICHHON HENTpaiblo aBTOMATUYECKUMU BBIKIIOYATESIMU
pacUenuTeNH UX JA0JDKHBI YCTAHABIUBATHCS BO BCEX HOPMAJILHO HE3a3EMIICHHBIX ITPOBOIHUKAX (CM.
takke 7.3.99).

[pwu 3anmuTe ceTelt ¢ M30JIMPOBAHHON HEUTPAIBbIO B TPEXIIPOBOJHBIX CETIX TpeX(asHOTo TOKa
JIBYXIPOBOJHBIX CETSIX 0JHO(A3HOTO WIH IOCTOSHHOTO TOKA JIOITYyCKAETCs YCTAHABINBATh
pacuenuTeNy aBTOMaTHIECKUX BBIKITIOUATeNeil B IBYX (a3ax IpU TPEXIIPOBOIHBIX CETAX U B OTHOM
(hase (mosroce) Mpu ABYXIPOBOAHBIX. [Ipy 3TOM B Ipe/esiax OJHOM U TOH e 3JCKTPOYCTaHOBKHU
3aIUTY CIEAYET OCYIICCTBIIATH B OJHUX U TEX ke (a3zax (morocax).

Pacuenurenu B HYJIEBBIX IPOBOAHUKAX JOITYCKAE€TCA YCTAaHABJIMBATD JIMIIb IIPU YCIIOBUH, YTO IIPH UX
Cpa6aTbIBaHI/Il/I OTKJIFOYAKTCA OT CETU OAHOBPEMEHHO BCC IMPOBOAHUKH, HAXOJAIUECCS 11O
HaIPpSXKCHUCM.

3.1.19. Anmapatsl 3aIUTH JOITyCKAeTCs HE yCTaHABINBATH, €CIIM 3TO LEIECO00Pa3HO MO YCIOBHAM
9KCIUTyaTal[l1, B MECTax:

1) OTBETBJICHUA IMTPOBOJAHMUKOB OT IIMH IIIUTA K anmaparaM, YCTAaHOBJICHHBIM Ha TOM K€ IIUTE; IPHU
3TOM IIPOBOJHUKHU TOJIKHBI BBI6I/IpaTI)C}I II0 PaCU€THOMY TOKY OTBETBJICHUS,

2) CHHUXKCHHS CCUCHUA HI/ITaIOHIeﬁ JIMHHUU 110 €€ JJIMHE U Ha OTBCTBJICHUAX OT HEC, C€CJIM 3allluTa
TPEABIAYIIETO YYaCTKa JIMHUH 3alIUINACT YIYaCTOK CO CHMKEHHBIM CEYECHHUEM ITPOBOJIHUKOB MJIN €CIIN
HE3ANINIICHHBIC YYaCTKU JIMHUU UIIA OTBETBJICHUS OT HEE BBIITOJIHEHBI IIPOBOAHUKAMU, BbI6paHHHMI/I C
CCUYCHUEM HC MCHCC IMMOJIOBUHBI CEYCHU A IMTPOBOAHUKOB 3allIUIICHHOTO YUaCTKa JIUHUU,

3) OTBETBIJICHHS OT MUTAMOIICH JIMHUHU K IEKTPONPUEMHHUKAM MO MOIIIHOCTH, SCIIM MUTAIOIIAs UX
JIMHUS 3alMIIeHa allllapaToM C yCTaBKOH He Oojiee 25 A Uil CUIIOBBIX AJIEKTPONPUEMHHUKOB U
OBITOBBIX JICKTPOIPHUOOPOB, a JJIs CBETUIIBHUKOB - COTJIACHO 6.2.2;

4) OTBETBIECHUS OT MUTAIOIIECH JIMHIH TIPOBOIHUKOB IIENEH N3MEPEHUH, YIPaBICHHUS ¥ CUTHAIIM3ALUH,
€CIIM 3TU MPOBOJIHUKH HE BBIXOMAT 3a MPEAEIbl COOTBETCTBYIOLINX MAIIUH WU LIUTa WIN €CIIH 3TH
NPOBOJIHUKH BBIXOZAT 32 UX MPEJIENbl, HO 3JIEKTPOIIPOBOJIKA BHIMOJIHEHA B Tpy0axX MM UMEeT
HETOPIOYYI0 000JI0UKY.



He JOITYCKAa€TCA yCTaHABJIMBATDL allllapaThbl 3alllATBI B MECTaX NPHUCOCAUHEHUA K HMTaIOLlIeﬁ JIMHUHN
TaKUX LEeNeH ynpaBleHNsl, CATHAIM3AUY U U3MEPEHMs, OTKIIIOYEHUE KOTOPBIX MOXKET MOBJIEYb 3a
co0oi1 omacHbIe OCIeACTBHA (OTKIIIOUYEHHE TTOXKAPHBIX HACOCOB, BEHTWIIATOPOB, MPEAOTBPAIIAFONTHX
00pa3zoBaHUe B3PBIBOONACHBIX CMECEH, HEKOTOPBIX MEXAHU3MOB COOCTBEHHBIX HY K[| 3IIEKTPOCTaHIIUH
uT. H.). Bo Bcex ClIydasaXx TaKue LUCIH AOJKHBI BBITIOJIHATHECA NPOBOJHUKAMU B pr6ax HJIn UMCTh
Heroprouyio o0onouky. CeueHne 3THX Lenel T0JDKHO ObITh He MeHee IPUBEICHHBIX B 3.4.4.

I'masa 3.2

PEJIEMHAS 3AILIIUTA

OBJIACTb IPUMEHEHMUA

3.2.1. Hactosmas rinasa [IpaBui pacnpocTpaHseTcss Ha yCTpOICTBa peIeHOM 3alIUThI 311EMEHTOB
UIEKTPUYECKON YacTH SHEPTOCUCTEM, IPOMBIIIIICHHBIX U IPYTHX 3JIEKTPOYCTaHOBOK BbIme 1 kB;
reHepaTopoB, TpaHchopmMaTopoB (aBToTpaHcHopMaTopoB), 6IO0KOB reHepaTop - TpaHchopmarop,
JIUHUH 3JIEKTPOIepeiady, IIUH U CHHXPOHHBIX KOMIICHCATOPOB.

3amuTa Bcex AeKTpoycTaHoBOK Beimie 500 kB, kabenpHBIX muHMI Bhie 35 kB, a Takke
JJIEKTPOYCTaHOBOK aTOMHBIX JIEKTPOCTAHLIUHI U MEpeiad IOCTOSHHOTO TOKA B HACTOSIIEN II1aBe
IIpaBun He paccMaTpuBaeTCs.

TpeboBaHus K 3aIIUTE AMEKTPHUECKUX ceTelt 10 1 kB, anexTponBurareneit, KOHICHCATOPHBIX
YCTaHOBOK, AJIEKTPOTEPMUUECKUX YCTAHOBOK CM. COOTBETCTBEHHO B I71. 3.1, 5.3, 5.6 m 7.5.

yCTpOﬁCTBa peﬂeﬁHOﬁ 3alIUTBI 3JIEMCHTOB 3JICKTPOYCTAHOBOK, HEC PACCMOTPCHHLIC B JTOH U APYyTrux
TJ1aBax, JOJIKHBI BBIIIOJTHATHECA B COOTBETCTBUH C O6H.[I/IMI/I Tpe6OBaHI/IHMI/I HaCTOHH.[Cﬁ TJIaBBbI.

OBIIME TPEBOBAHUS

3.2.2. D5eKTpOyCTaHOBKH JIOJKHBI OBITH 000PYZOBaHbl yCTPOWCTBAMH PENICHHON 3alUTHI,
MIpeAHA3HAYCHHBIMH JUIS:

a) aBTOMAaTHYECKOT0 OTK/IIOUEHHSI TOBPEXKIEHHOTO 3JIEMEHTA OT OCTAJIbHOM, HEIOBPEXKICHHON YacTH
IIEKTPUYECKON CUCTEMBI (JIEKTPOYCTAaHOBKH) C TOMOIIBIO BHIKITIOUATENEH; €CIIN IIOBPEXICHUE
(HanpuMep, 3aMBIKaHNE HA 3EMJTIO B CETSAX C H30JIMPOBAHHOIN HEUTPaIbi0) HEMOCPEICTBEHHO HE
HapymaeT paboTy JIEKTPUIECKON CHCTEMBI, JOIYCKaeTCs JeHCTBHE peeifHON 3aIIUThI TOIBKO Ha
CHUTHAJI

0) pearupoBaHus Ha ONACHBIC, HECHOPMAJIBHBIC PEKUMBI PAOOTHI SJIEMEHTOB JJICKTPUYSCKOH CHCTEMBI
(mampuMep, Ieperpy3Ky, HOBBIIICHHE HANPSDKEHUS B 0OOMOTKE cTaTOpa THIIpOreHepaTopa); B
3aBUCHMOCTH OT PeXXrMa padOThl M YCIOBHI 3KCILTyaTalluy AJIEKTPOYCTAHOBKH pelieiHast 3aluTa
JIOJDKHA OBITH BBIMOJIHEHA C AEHCTBUEM Ha CUTHAJ WM Ha OTKIIOYEHHUE TEX SJIEMEHTOB, OCTABJICHHUE
KOTOpPBIX B pad0Te MOXET MPUBECTU K BOSHUKHOBEHHIO TIOBPEKICHUS.

3.2.3. C uenbio yJIeneBIeHUs AIEKTPOYCTaHOBOK BMECTO aBTOMATHUECKUX BBIKJIIOUATEIeH U
PpeIeHHOM 3aIUTHI CIICAYET MPUMEHSTH PESIOXPAHUTEIN WM OTKPHITHIC UTABKHE BCTABKY, €CJIA OHU:

MOTYT OBITH BEIOpPAHEI ¢ TpeOyeMBIMH IMapaMeTpaMu (HOMHHAIBHBIE HAPSKEHUE U TOK,
HOMUHAJIbHBIN TOK OTKJIIOUYEHHUS U Jp.);

00eCIeYnBaOT Tpe6yeMLIe CCJICKTUBHOCTH U 9YYBCTBUTECIBHOCTD,



He MPEnsITCTBYIOT IPUMEHEHHIO aBTOMAaTHKH (aBTOMaTHYECKOE MOBTOpHOE BKIoYeHue - AIIB,
aBTOMAaTHUYEeCKOe BKIItoUeHHe pe3epBa - ABP u T. 11.), Heo0x0o1mMoii 1o ycinoBUsM paboThI
JJIEKTPOYCTAHOBKH.

IIpu ucnonbp30BaHUM NPEAOXPAHUTENECH WU OTKPBITHIX IIJIABKUX BCTABOK B 3aBUCUMOCTH OT YPOBHSI
HECHMMETpPUH B HEMOJHO(BA3HOM PEXKHUME U XapaKkTepa MUTaeMOl Harpy3Kku ciegyeT paccMaTpuBaTh
HEOOXOMMOCTh YCTAaHOBKH Ha MPUEMHON MOACTAHIINH 3AIIUTHI OT HEMTOJHO(DAa3HOTO PEeXUMAa.

3.2.4. YcrpoiicTBa peneiHON 3alIuThl JOJDKHBI 00SCIIeYNBATh HAMMEHbBIIIEE BO3MOKHOE BPEMsI
otkmodeHUs K3 B 1ensax coxpaneHus OecrepeOoitHO# paOoThl HEMOBPEXKICHHOMN YaCTH CHCTEMBI
(ycToitunBas paboTa dJMEKTPUIECKOI CHCTEMBI H AIIEKTPOYCTaHOBOK MOTpeduTenelt, obecredeHue
BO3MOKHOCTH BOCCTaHOBJICHHSI HOpMaJIbHOW paboThI myTeM ycnenrHoro aeiicteust AIIB u ABP,
caMo3arrycka 3JIeKTPOABUIaTeNeH, BTATHBAHMS B CHHXPOHHU3M U I1p.) ¥ OTPaHUYEHHs 00JIaCTH U
CTEINEHH MOBPEXKICHUS DIIEMEHTA.

3.2.5. Peneiinas 3ammuTa, JEHCTBYOMAs Ha OTKIIOYEHHE, KaK IIPABHIIO, JOJDKHA 00eCTIeYnBaTh
CEJIEKTUBHOCTH JICHCTBHUSA, C TEM, YTOOBI IPH MOBPEXKICHIH KaKOTO-THO0 3JI€MEHTa IEKTPOYCTaHOBKH
OTKJIFOYAJICS] TOJBKO 3TOT MOBPEXKICHHBIN JIEMEHT.

JlotmyckaeTrcst HeCeNeKTUBHOE JEHCTBUE 3aIIUTHI (MCIpaBisieMoe mocienyromumM aeiicteueM AlIB i
ABP):

a) U1t 00eCTIeUeHHS, €CITU 3TO He0OX0AMMO, yeKopeHus oTkiaroueHus K3 (em. 3.2.4);

0) IpH UCTIOIB30BAaHUN YIPOILICHHBIX TTABHBIX JIEKTPHUECKUX CXEM C OTACIUTENSIMU B LEISIX JIMHUHT
WM TPaHC(HOPMATOPOB, OTKIFOYAOIMMH ITOBPEKACHHBIH JIEMEHT B OECTOKOBYIO May3y.

3.2.6. YcTpoiicTBa penelHON 3allIUTHI C BBIICPKKAMH BPEMEHH, 00€CIICUNBAIOIINMHU CEIICKTHBHOCTD
JEHUCTBUS, IOMTYCKACTCs BBIIOJIHSATD, €CIU: TIpH oTKIoueHn K3 ¢ BeIAEp)KKaMH BpeMEHU

obecrieunBaeTcst BhIIIOJIHEHHE TpeboBanmii 3.2.4; 3amuTa AeHCTBYeT B KA4eCTBE PE3EPBHOM (CM.
3.2.15).

3.2.7. HagexHoCTh (yHKIMOHUPOBAHUSI PEJICHHOM 3aluThl (CpabaThiBaHKE MPH MOSBICHUN YCIOBHUH
Ha cpabaTbhlBaHKE M HecpabaThIBaHHE TIPH UX OTCYTCTBUH) JIOJDKHA OBITH 0OecrieueHa MPUMEHEHUEM
YCTPOMCTB, KOTOPBIE 110 CBOUM IapaMeTpaM M UCTIOJHEHHIO COOTBETCTBYIOT HA3HAUCHHMIO, a TaKkKe
HaJUISKauM 00CTy)KUBaHHEM ITHUX YCTPOUCTB.

le/l HeO6X0)II/IMOCTl/I CJICAYCT UCIIOJIb30BaTh CICIUAJIbLHBIC MEPHBI ITOBLIIICHUA HAJAC)KHOCTU
(YHKIIMOHMPOBAHUS, B YaCTHOCTH CXEMHOE PE3ePBUPOBAHNE, HEPEPBIBHBII MM TIEPUOIMYECKUI
KOHTPOJIb COCTOSIHUS 1 /Ip. JlOJDKHA TaKKe YUUTHIBATHCS BEPOSITHOCTh OIIMOOYHBIX 1EHCTBUH
00CITy’)KMBAIOIIETO EPCOHANA MIPY BRIITOJHEHUN HEOOXOIUMBIX OIEparnii C peseiiHO 3amuTo.

3.2.8. IIpu HanuuuK peaerHON 3alIUThl, UMEIOIEH LIENU HAPSHKEHUS, CIIEAYeT IpeyCMaTpUBaTh
YCTpOMCTBA!

ABTOMATHYECKU BBIBOASAIINE 3aLIUTY U3 IEHCTBUS IPU OTKIIOUEHNH aBTOMAaTHUECKUX BBIKIIOUaTesNeH,
TIeperopaHny MpeaoXpaHuTeNel U IpyruX HapylIeHHUX Lernel HaupspKeHHs (eCJIn 3TH HapyLIeHHs
MOTYT NIPUBECTH K JIOKHOMY CpadaThIBAHUIO 3aIUTHI B HOPMAJIIEHOM PEKHME), @ TaKKe
CHTHAJIM3HPYIOIIE O HAPYIICHUAX 3THX LIETEH;

CUTHAJIM3HUPYIOIIME O HApYLISHUSX LeNel HalpsDKEHHs, €CIM 3T HapyIIeHUs He IPUBOIAT K
JIO)KHOMY cpaOaThIBaHMIO 3aLUUTHI B YCIOBHAX HOPMaJIBHOTO PEXKHUMa, HO MOTYT IIPUBECTH K
M3IUIITHEMY CpabaThIBaHUIO B IPYTHX YCIOBUSX (Hampumep, mpu K3 BHe 3amuiaeMoi 30H561).

3.2.9. Ilpu ycraHOBKe OBICTPOAEHCTBYIOLIEH peNeiHOM 3alMTHI Ha JIMHUAX 3JIEKTpoIepeadu ¢
TpyOUaTBIMU pa3psIHUKaMH TOJDKHA OBITh MPEyCMOTPEHa OTCTPOHKa ee 0T paboThI pa3psJHUKOB,
IUISL 4ero:



HAUMECHBIIICE BpeMsl CpadaThIBaHUS PEJICHHOM 3alUThI 10 MOMEHTA MO1a4y CUTHAJIA Ha OTKJIFOUYCHHE
JIOJDKHO OBITH OOJIBIIIE BPEMEHU OJHOKPATHOTO CPAadaThIBAHHS PAa3PSTHUKOB, a UMEHHO O0KoJIo 0,06-
0,08 c;

ITYCKOBBIC OpraHbl 3alllUTHI, Cpa6aT]:IBaIOLlII/Ie OT UMITYJIbCAa TOKA paspAaAHUKOB, TOJLKHBI UMCTh
BO3MOXXHO MCHbIIIEC BPEMs BO3BpaTa (OKOJIO 0,01 C OT MOMCHTA UCYC3HOBCHMUA I/IMHyJ'ILCEl).

3.2.10. 1t pestefHBIX 3alIWT C BRIACP)KKAMH BPEMEHH B Ka)KIOM KOHKPETHOM CIIydae CIIeAyeT
paccMaTpHBaTh 11eJ1€CO00Pa3HOCTh OOecIieueHNs AHCTBYS 3alUTHl OT HAaYaJILHOTO 3HAaYEHUS TOKa
Wi conpoTuBieHus npu K3 Ayt HCKITIOYeHHs 0TKa30B cpadaThIBaHMS 3AIIUTHI (M3-32 3aTyXaHHs
TokoB K3 Bo BpeMeHH, B pe3yJsibTaTe BOSHHKHOBCHUS KaUaHU, MTOSBICHHS IyTH B MECTE TIOBPEIKICHUS

u 1p.).

3.2.11. 3ammrtsl B anekTpudeckux cersx 110 kB ¥ BbITIe JOKHBI IMETh YCTPOMCTBA, OJOKUPYIOIIHE
WX JeHCTBUE P KaYaHHUAX I aCHHXPOHHOM XOJI€, €CIIH B YKa3aHHBIX CETAX BO3SMOXKHBI TAKHE
KayaHWS WIA aCHHXPOHHBIA X0, IPX KOTOPBIX 3aIUTHI MOTYT CpabaThIBaTh M3IIUIIIHE.

Jonyckaercs MpUMEHEHHEe aHATIOTMYHBIX YCTPOUCTB U AJis JuHuid Huxke 110 kB, cBsi3piBatonmx
MeXITy 000 NCTOYHUKY MUTaHUS (MCXOMIS U3 BEPOSTHOCTH BO3HIUKHOBEHUS KauyaHUH WIIH
ACHHXPOHHOTO X0JIa ¥ BO3MOKHBIX ITOCTICICTBIH N3HITHIX OTKIIOUYCHUI).

JlomyckaeTcsi BBINOJHEHUE 3aIUTHI 0e3 OJIOKMPOBKY NPH Ka4aHHsIX, €CIIU 3alIUTa OTCTPOEHA OT
KayaHW{ TI0 BpeMEeHH (BBIIEPKKa BPEMEHH 3aIUTHI - OKoo 1,5-2 ¢).

3.2.12. leficTBue penelHOM 3alUThl JOJHDKHO (PUKCHPOBATHCS YKa3aTelIbHBIMU pejie, BCTPOSCHHBIMU B
pelie yKasareJsiMi cpabaThIBaHUsl, CYETYMKAMHU Yuciia CpabaThIBAaHUH MM IPYTUMH YCTPOWCTBAMH B
TOU CTETIeHH, B KAKOW 3TO HEOOXOAMMO ISl ydeTa U aHaiun3a paboThI 3allyT.

3.2.13. YcrpoiicTBa, GUKCUpYOIINE NSHCTBUE PEICHHON 3allIUThl HA OTKITFOUCHHE, CIICAYET
YCTaHABJIMBATh TaK, YTOOBI CUTHAIM3UPOBAIOCH JICHCTBHE KAXK/IOW 3allIUTHI, a IPH CII0KHOM 3aIuTe -
OT/ICJIbHBIX €€ YacTei (pa3Hble CTYIEHH 3alIUThI, OT/ACIbHbIC KOMIUICKTHI 3aIUT OT Pa3HbIX BHJIOB
TTOBPEXKICHUS U T. II.).

3.2.14. Ha KaJ1IOM M3 3JIEMEHTOB 3JIEKTPOYCTAaHOBKH JI0JDKHA OBITh NPEIyCMOTPEHA OCHOBHAS
3aIIuTa, IpeHa3HaYeHHAs ISt €€ JeHCTBHS IPH MOBPEXKACHHUAX B IIPE/IENIaX BCETO 3AIIUIIAEMOTO
3JIEMEHTA C BPEMEHEM, MEHBIIINM, Y€M y JPYTHX YyCTAaHOBJICHHBIX HA 3TOM 3JIEMEHTE 3aIIUT.

3.2.15. Ins nefcTBUs MpH OTKa3ax 3allUT WU BBIKJIIOUATENIEH CMEXKHBIX 3JIEMEHTOB CIIEyeT
IpeycMaTpUBaTh PE3CPBHYIO 3aIIUTY, IPEIHA3HAUYCHHYIO IS 00CCIICUeHHUS TANBHETO PEe3ePBHOTO
JIeHCTBHS.

Ecnu ocHOBHast 3amuTa 351eMeHTa 00J1a1aeT abCOIIOTHON CENEKTHBHOCTBIO (HarpuMmep,
BBICOKOYACTOTHAS 3allUTa, IPOJIOIbHAS U TonepeyHas udepeHranbHbIe 3alUThI), TO Ha JaHHOM
3JIEMEHTE J0JKHA OBITh YCTAHOBJICHA PE3EPBHAs 3aINUTA, BBIMOIHAOMAS (QYHKINU HE TOJIBKO
JIATIbHET0, HO M OJIVMDKHETO pe3epBUPOBAHUS, T. €. JCUCTBYIOIIAs! TPU OTKa3e OCHOBHOW 3alllUTHI
JIAaHHOTO 3JIEMEHTA WX BBIBEICHUU ee 13 paboThl. Hampumep, eciy B kKadyecTBE OCHOBHOW 3aIIUTHI OT
3aMBIKaHUH MeXIy dasaMu npuMeHeHa nuddepeHnnansHo-(as3Has 3anTa, TO B Ka4eCTBE pe3epBHOU
MOXeET OBITh MPUMEHEHA TPEXCTyIeHYaTast AUCTAHIIMOHHAS 3aIIHTa.

Ecim ocHoBHas 3amura aunuy 110 kB u BeIIe 00/1agaeT OTHOCUTENIBHOMN CEIEKTUBHOCTLIO
(mampuMep, CTyTICHYATHIC 3aIIUTHI C BEIIEP)KKaMHU BPEMEHH), TO:

OTETHHYIO PE3EPBHYIO 3alIUTY JAOIMYCKAETCS HE MPEeAyCMaTpUBaTh MPH YCIOBUU, YTO JajbHee
pe3epBHOE NICHCTBHE 3aIUT CMEXHBIX JIEMEHTOB 1pu K3 Ha 3ToM JIMHUM 00ecnieunBacTCs;

JIOJDKHBI ITPeTyCMaTpUBATHCS MEPHI 110 00eCIIeueHHI0 OIIKHET0 pe3epBUPOBAHUS, €CIIN JajbHEe
pe3epBupoBanue npu K3 Ha 3TOM THHIK HE 00eCIICUnBaCTCS.



3.2.16. JIns nunum snektponepeaayun 35 KB u BbIlIe ¢ 1ENbI0 MOBBIIIEHUS HAJEKHOCTH OTKITIOYESHUS
MIOBPEK/ICHHS B HaYaJIe JINHUN MOKET OBITH IIPEyCMOTPEHa B KaUeCTBE JIOTIOJHUTEIBLHOM 3aIINThI
TOKOBAas OTCEYKa 0e3 BBIACPKKH BPEMEHH IIPU YCIIOBUH BBITIOIHEHUS TpeboBanuii 3.2.26.

3.2.17. Ecnu nonHoe obecnieyeHne JajabHEro pe3epBUPOBaHUS CBSI3aHO CO 3HAUUTEIBHBIM
YCI0)KHEHNEM 3aIIUTHl MM TEXHUYECKH HEBO3MOYXKHO, JIOIYCKaeTCsl:

1) He pesepBupoBaTh oTKIIOUeHUS K3 32 TpaHchopMaTopamu, Ha peaKTHPOBAHHBIX JIMHUSAX, TMHHUAX
110 kB u BbIIIe Npy HANUYKU OJIMDKHETO PE3EPBUPOBAHUS, B KOHIE JJIMHHOTO CMEXHOTO y4acTKa
nuHuu 6-35 kB;

2) UMeTh JallbHee PEe3ePBUPOBAHUE TOIBKO MPU HAMOOJIEE YaCTO BCTPEUAIOIIMXCS BUIAX
MOBPEXKICHUIA, 0€3 yueTa PeIKUX PEIKUMOB PabOThI U IIPU YUETE KACKAJHOTO JCHCTBUS 3aIlUTHI;

3) mpeaycMaTpuBaTh HECEIEKTHBHOE NieiicTBHE 3amuThI Ipr K3 Ha CMEXHBIX dlleMeHTax (mpu
JaTbHEM PEe3epBHOM JEHCTBUH) C BO3MOKHOCTBIO 00E€CTOYCHNUS B OTACIBHBIX CIIydasX MOJICTAHINH;
TIPY 3TOM CJICIYET 0 BO3MOXHOCTH 00CCIICUMBATh UCIIPABICHUE STHX HECEICKTUBHBIX OTKIFOUCHUI
neiicteuem AIIB unu ABP.

3.2.18. YcrpoiicTBa pe3epBuUpoBaHus pu 0TKase Beikitodareneit (YPOB) momkHbI
npeaycMaTpuBaTbes B dekTpoyctanoBkax 110-500 kB. Jomyckaercs He npenycmarpuBath YPOB B
anekTpoycranoBkax 110-220 kB nipu coOnroieHnH CIeAyIOmUIX YCIOBHH:

1) obecrieunBaroTcsa TpedyemMasi 9yBCTBUTEIBHOCTE M JOITyCTUMBIE TI0 YCIIOBUSM YCTOHYHUBOCTH
BpEMEHa OTKJIIOYEHUsI OT YCTPOUCTB JaJbHET0 Pe3ePBUPOBAHHUS;

2) npu IICP'ICTBPIH PE3EPBHBIX 3aIIUT HET MMOTEPU JOIIOJTHUTEIBHBIX 3JIECMEHTOB M3-3a OTKIIFOYCHUA
BbIKJ'HO‘-IaTeJ'IeI\;I, HETIOCPEACTBEHHO HE MPUMBIKAIOIINX K OTKAa3aBIIEMY BBIKJIFOYATEIIIO (HaanMep,
OTCYTCTBYIOT CCKIIMOHUPOBAHHLIC IIWHBI, IUHUU C OTBCTBJ’ICHI/ICM).

Ha snekTpocTaHIusaX ¢ reHepaTopaMu, UMEIOIMME HETIOCPEICTBEHHOE OXJIAXKICHUE IPOBOJHUKOB
0OMOTOK CTAaTOPOB, JUIsl IPEIOTBPALICHHS IIOBPEKICHUH I'eHepaTOpOB MPH OTKa3aX BBIKIIOYATENEH
110-500 xB cnenyet nmpenycmatpuBaTth ¥ POB He3aBHCHMO OT NMPOYMX YCIOBHIA.

ITpn oTKa3e 0THOTO M3 BBHIKIIOYATENIEH MOBPEKACHHOTO JIeMEHTa (JINHMS, TpaHC(opMaTop, IIHHBI)
anekTpoyctaHoBkH YPOB momkHO AelicTBOBAaTh Ha OTKIIIOYCHHE BRIKIIOYATENEH, CMEKHBIX C
OTKa3aBIINM.

Ecmu 3amuTh! IprucoeqMHEHBI K BRBIHOCHBIM TpaHc(hopMaTopaM Toka, T0 YPOB momkHO neiicTBOBaTh
u pu K3 B 30He Mex Iy STHMH TpaHC(HOPMATOPAMU TOKA M BBIKIIOUATEIIEM.

Jonyckaercs npuMmenenue ynpoiueHHbix YPOB, neifctByromux npu K3 ¢ oTkazamu BbIKIIoyaTenen
HE Ha BCeX dIIEMEHTax (Hampumep, Toipko npu K3 Ha muHMAX); npu HanpsokeHnn 35-220 kB, kpome
TOTO0, JOIYCKAeTCsI IPIMEHEHHUE YCTPONCTB, AEUCTBYIONINX JIUIIH HA OTKIIOUYECHHUE
MIMHOCOEIUHUTENBHOTO (CEKIIMOHHOTO) BBIKJIIOUATESI.

ITpn HegocTraTouHON 3(h(heKTUBHOCTH JaIbHETO PE3EPBUPOBAHMS CIICIYET pacCMaTpUBaTh
HEOOXOAMMOCTb MOBBIIICHUS HA/IE)KHOCTH OJIMKHETO pe3epBUPOBaHUS B AonosHeHue Kk YPOB.

3.2.19. Ilpu BBINIOTHEHUH PE3EPBHOM 3aILUTHI B BUIE€ OTIEIBHOIO KOMIUJIEKTA €€ CIeAyeT
OCYIIECTBIIATH, KaK IPABUIIO, TaK, YTOOBI ObLIa 0OeciedeHa BO3MOKHOCTD Pa3IeIbHON MTPOBEPKH HITH
pEeMOHTa OCHOBHOW WJIM pe3epBHOM 3aIIUTHI IpH paboTaromeM 3iaemenTe. [Ipu 3Tom ocHOBHAs 1
pe3epBHAs 3alUThI JOJDKHBI TUTATHCS, KaK MPABHUJIO, OT PA3HBIX BTOPUYHBIX 0OMOTOK
TpaHCc(hOPMATOPOB TOKA.

[TuTanre OCHOBHBIX M PE3EPBHBIX 3AIIUT JUHHUN dekTponepenayn 220 kB u BbIIe T0KHO
OCYIIECTBIIATHCSA, KaK MPABUJIO, OT Pa3HBIX aBTOMATUYECKUX BBIKIIIOUATENICH OTIEPATUBHOTO
MOCTOSIHHOT'O TOKa.



3.2.20. OueHka 9yBCTBUTEIHHOCTH OCHOBHBIX THIIOB PEJIEHHBIX 3alUT JODKHA MPOU3BOIUTHCS IIPU
oMoy k03¢ (pUIrUeHTa YyBCTBUTEILHOCTH, OTIPEIEIISIEMOr0:

JUIS 3aI0UT, PEarnpyIONIMX Ha BEIMYHHBI, BO3PACTAIOIINE B YCIOBUAX IOBPEXKICHUN, - KAK OTHOLLEHHE
pacyeTHbIX 3HAUSHUH ITHX BEIMYMH (HAIpUMeEp, TOKa, UM HAIPSHKEHUs ) IpU MeTautnueckom K3 B
TIpezienax 3alMiaeMoii 30HbI K TapaMeTpaM cpadaThIBaHMs 3aIlUT;

JUISA 3aIIUT, PEarupyromunux Ha BEJIMINHBI, YMEHBIIAONINECS B YCIIOBUAX HOBpe)KI[CHPIfI, - KaK
OTHOIICHUEC ITapaMCTPOB Cpa6aTbIBaHI/IH K paCu4CTHBIM 3HAYCHUAM 3TUX BCINYUH (HanpyIMep,
HaIps’KCHUA WU COHpOTI/IBJ'IeHI/ISI) Ipu MCTATIIMYCCKOM K3 npeacinax 3an11/1n1aeM0171 30HBI.

PacueTrHple 3HaUCHHS BETMYNH JOJIKHBI YCTaHABJIIMBATHCA, UCXOIAA 13 HaunOoee He6HaFOHpI/IHTHBIX
BU0OB NOBPCKACHUA, HO JJId PCAJIbHO BO3MOYKHOI'O pEKUMa pa60T1)1 3HCKTpI/I‘leCKOﬁ CUCTCMBI.

3.2.21. Ilpu oleHKe YyBCTBUTEIFHOCTH OCHOBHBIX 3aIIUT HEOOXOIMMO HCXOIUTh U3 TOTO, 9YTO
JIOJDKHBI 00€CTIeUNBATHCS CIICAYIOIINE HAUMEHbIIHE KOA((PHUIUESHTHI HX YyBCTBUTEILHOCTH:

1. MakcuManbHbIe TOKOBBIE 3aIUTHI C ITyCKOM U 0€3 ITycKa HalpsDKEHHs, HallpaBJIeHHbIE U
HECHAIPAaBJICHHBIE, a TAK)KE TOKOBBIC OJTHOCTYIIEHYATHIE HAlIPABJICHHBIC X HEHANPABIICHHBIC 3aINTHI,
BKITIOYEHHBIC Ha COCTABJIIIONINE OOpAaTHOM WM HYJICBOW MOCIE0OBATEIIEHOCTEH:

JJIL OpraHOB TOKA U HAIIPSXKCHUA - OKOJIO 1,5;

Ul OPTaHOB HAIPABJICHUS MOIHOCTH OOpaTHON M HYJIEBOH MOCIEI0BATENBLHOCTH - OKOJIO 2,0 1o
MOIIIHOCTH U 0KOJIO 1,5 10 TOKY ¥ HalpsHKEHHUIO;

JUIs OpraHa HalpaBJICHHUS MOIIHOCTH, BKJIIFOYEHHOTO Ha MOJIHBIC TOK M HANPsDKCHNE, HE HOPMUPYETCSI
10 MOIIHOCTH ¥ 0KOJI0 1,5 1o Toky.

JIy1st MakCUMaJIbHBIX TOKOBBIX 3aIIMT TpaHc(opMmaTopoB ¢ Hu3MmMM Hanpspkernem 0,23-0,4 kB
HAaUMCEHBIINH KO3(P(PUIIMEHT TyBCTBUTEIBHOCTH MOXKET OBITH OKOJIO 1,5.

2. CTynquaTme 3alUThI TOKAa WJIM TOKA U HAIIPSIKCHUA, HAITPABJICHHBIC 1 HCHAIIPABJICHHBIC,
BKJIFOYCHHBIC Ha IMOJHBIC TOKW U HAIIPSXKCHUSA UJIW Ha COCTABJIAIOIINC HyﬂeBOﬁ noCJICA0BATCIIbHOCTU

JUIs OPTaHOB TOKA U HAIPSDKEHUS CTYTICHU 3alllUThL, TIpeIHa3HaYeHHOM 1y1st nevicTBus npu K3 B KoHIe
3aIUIAEMOT0 Y4acTKa, 0e3 yueTa pe3epBHOrO ACHCTBUS - OKOJIO 1,5, a MPH HATMYMH HAJICKHO
JICHCTBYIOIICH CEJICKTHBHOM PE3EPBHOM CTYIICHH - OKOJIO 1,3; IpY HAJTMYUU HA TIPOTHBOTIOIO0KHOM
KOHIIE JIMHUH OTJICIHHOM 3aIUThI IIMH COOTBETCTBYIOIIUE KOI(D(DUIIMEHTHI 1yBCTBUTEIBHOCTH (OKOJIO
1,5 u oxono 1,3) anst cTynmeHu 3aIuThl HyJIEBOH IOCIeI0BaTEILHOCTH JOITyCKaeTCsl 00eceunBaTh B
PEKUME KaCKaTHOTO OTKIIFOUYCHUS;

JUTSL OPTAaHOB HAIIPABIICHHUS MOIITHOCTH HYJIEBOW U OOpATHOMH IMOCIEA0BATEILHOCTH - OKOJIO 2,0 1o
MOIIHOCTH 1 OKOJIO 1,5 1O TOKY ¥ HalpsHKEHHUIO;

JJIL OpraHa HallpaBJICHUS MOIIHOCTH, BKIIFOUCHHOT'O Ha MOJIHBIC TOK U HAIIPAKECHNUE, HC HOPMUPYCTCA
110 MOIITHOCTH U OKOJIO 1,5 110 TOKY.

3. JIucTaHIMOHHBIC 3alUThI OT MHOTO(a3HbIX K3:

IUTSI ITyCKOBOTO OpraHa JIF000To TUIA U TUCTAHIIMOHHOTO OpTraHa TPEThel CTYIEeHH - 0KoJo 1,5;

JI7Isl AUCTAHIIMOHHOTO OpraHa BTOPOM CTYIEHH, MpeHa3HAueHHOTO0 s AeiicTBus npu K3 B koHIIe
3alIUIACMOT0 y4acTKa, 0e3 yueTa pe3epBHOrOo JCHCTBUS - OKOJIO 1,5, a Mpu HaHYUK TPEThEH CTYIICHU
3aIUTHI - OKOJIO 1,25; I yKa3aHHOTO OpraHa YyBCTBUTEIBHOCTD MO TOKY JOJDKHA OBITH OKOIO 1,3

(TI0 OTHOIICHHUIO K TOKY TOYHOM pabOThI) IpH HOBPEKACHNUH B TOH Ke TOUKE.

4. IlpononbHble muddepeHranbHble 3alUTH TeHEPaTOPOB, TPAHCHOPMATOPOB, JIMHUK U APYTUX
3JIEMEHTOB, a TAKXKe MoiHas TuddepeHmanbHas 3amuTa MuH - 0KoJio 2,0; 171t TOKOBOTO ITyCKOBOTO



oprana HenoJyiHou AuddepeHInaTbHON JUCTAHIIMOHHOM 3aIUTHI IIUH FeHEPATOPHOTO HATIPSKCHHUS
YYBCTBUTEIHLHOCTH JIOJDKHA OBITH 0KOJI0 2,0, a IS IepBOi CTYIEHU HEemoITHOU auddepeHInansHON
TOKOBOH 3aIIUTHI IIUH TEHEPATOPHOTO HANPSDKCHUS, BBITOTHEHHOW B BUAE OTCEUKH, - OKOIO 1,5 (Tpu
K3 na mmHax).

Jist muddepeHnranbHON 3aUTh TeHEpaTopoB U TPaHC(HOPMATOPOB YyBCTBUTEIBHOCTD CIIEAYET
nposepsTs pu K3 Ha BeiBogax. IIpu 3TOM BHE 3aBHCUMOCTH OT 3HaUCHHH KOd(dUIeHTa
YyBCTBUTEILHOCTH VISl THAPOT€HEPATOPOB U TypOOTrEeHEPATOPOB C HETTOCPEICTBEHHBIM OXJIAXKACHUEM
MPOBOJHUKOB OOMOTOK TOK cpadaThiBaHHs 3allIUThI CIEAYyeT NPUHUMATh MEHEe HOMHHAIBHOTO TOKa
renepatopa (cM. 3.2.36). {i1s aBTOoTpanchopMaTOpoB M HOBBIIAIOMINX TPaHC(HOPMATOPOB
MomHOCThIO 63 MB-A n 6onee Tok cpabaTpiBaHus 0€3 ydeTa TOPMOKEHUSI pEKOMEHIYETCsl IPHHUMATh
MEHEe HOMUHAJIBHOTO (JUIs aBTOTPaHC(HOPMATOPOB - MEHEE TOKA, COOTBETCTBYIOILIETO THIIOBOH
MOIITHOCTH). JIJIs1 OCTaIbHBIX TPaHC(HOPMATOPOB MOIIHOCTHIO 25 MB-A u 0oiee TOK cpabaThIBaHUS
0e3 yueTa TOpMOXKEHHsI pEKOMEH/IyeTCsl TPUHUMaTh He Oosee 1,5 HOMUHAIBHOTO TOKa
TparchopMaTopa.

Jomyckaercst cHmxkeHue K03(hGUIMeHTa YyBCTBUTEIILHOCTH ISl TU(PPEPEHIIMATBHOMN 3a1UThI
TparcdopmaTopa wim 0JI0Ka reHepaTop - TpaHchopMaTOp O 3HAYCHHUS OKOJIO 1,5 B clieayrommx
ciy4asx (B KOTOpbIX obecrieueHue kodhduireHTa 4yBCTBUTEILHOCTH 0KOJIO 2,0 CBSI3aHO CO
3HAYUTEIbHBIM YCIOKHEHHEM 3alUThl WJIK TEXHUUECKH HEBO3MOXKHO):

npu K3 Ha BBIBOJjaX HU3MIEr0 HANPSDKEHUS TIOHIKAIOMIMX TpaHC(hopMaTopoB MOIIHOCTHIO MeHee 80
MB-A (onpenensiercst ¢ y4eTOM PeryJIUpOBaHHs HAIPSDKCHUS);

B PeXXHMeE BKIIIOUEHHMs TpaHC(HOPMaTOpa 101 HAIIPSHKEHUE, a TAKKe JUIs KPATKOBPEMEHHBIX PEKUMOB
ero paboTs! (HarpuMmep, IpY OTKIIOYEHUH OJJHOI N3 IHUTAIOLINX CTOPOH).

s pexxuMa 1mojayy HanpspKeHUst Ha TIOBPEKICHHbBIE IINHBI BKJIIOUYSHHEM OJHOTO U3 MUTAIOLIUX
9JIEMEHTOB JIONYCKAETCsl CHU)KEHHE KO PHUIIMECHTA YyBCTBUTEIBHOCTH ISl TU(PepeHHanbHON
3aIUTHI IIUH JJO 3Ha4eHUs oKoJIo 1,5.

Ykazauubii k03(hduirent 1,5 oTHOCHTCS Takke K auddepeHIanbHOi 3amuTe Tpanchopmaropa npu
K3 3a peakTopoMm, yCTaHOBJICHHBIM Ha CTOPOHE HU3ILIETO HAIIPSHKEHUs! TpaHcopMaTopa U BXOISIIUM
B 30HY ero quddepeHnmansHoi 3anmTel. [Ipy HaIMYUK ApyTruX 3allUT, OXBATHIBAIOIIUX PEAKTOp U
YIOBJICTBOPSIFONIMX TPEOOBAHUSIM YyBCTBUTENBFHOCTH NpH K3 32 peakTopoM, 4yBCTBHTEIBHOCTD
mudepeHnraIbHOM 3amuTel TpanchopmaTopa mpu K3 B 3T0M TOUKE IOIMycKaeTcss He 00eCieuuBaTh.

5. Ilonepeunsie auddepeHnraIbHbIe HaPaBIeHHbIE 3AIIUThI TapaJUIeIbHBIX JIMHHUMN:

JUTSL peJie TOKa M peJie HalpsHKEHHS MTyCKOBOTO OpraHa KOMITIEKTOB 3alIUTH 0T Mexayda3Heix K3 n
3aMBIKaHH{ Ha 3eMJII0 - 0KO0JI0 2,0 IPU BKIIIOUYEHHBIX BBIKIIIOYATENSX C 00EMX CTOPOH MOBPEKICHHOM
JTUHUH (B TOYKE OJIMHAKOBOM YYBCTBHUTEILHOCTH) U OKOJIO 1,5 P OTKIIFOUCHHOM BBIKJIFOUATEIIE C
MPOTUBONOJIOKHON CTOPOHBI MOBPEXKACHHON JTUHHH;

Ul OpraHa HalpaBJIeHHUs: MOIIHOCTH HyJIEBOH IOCIIEI0BATENBLHOCTH - 0KOJIO 4,0 O MOILHOCTH U
oxoJ10 2,0 10 TOKY M HaIpsDKEHHIO MPY BKJIIOYEHHBIX BBIKITIOYATENSX ¢ 00enX CTOPOH u okouo 2,0 1o
MOIITHOCTH ¥ OKOJIO 1,5 10 TOKY M HaNpPsDKEHHIO TIPH OTKITFOUEHHOM BBIKITFOUATEINE C
MIPOTHUBOIIOJIOKHON CTOPOHBI;

JUIsl OpraHa HalpasJIeHHs] MOIIHOCTH, BKJIFOYEHHOT'O HA MOJIHbIE TOK U HAaNPsDKEHUE, 0 MOLTHOCTH HE
HOPMHPYETCS, a 10 TOKY - 0K0JI0 2,0 mpy BKIIFOYEHHBIX BBIKITIOYATEINSAX ¢ 00X CTOPOH U oKouIo 1,5
IPU OTKJIFOYEHHOM BBIKIIIOYATETIE C IPOTUBOIIOIOKHOM CTOPOHBI.

6. HampariieHHBIE 3aIIUTHI C BRICOKOYACTOTHON OJIOKHPOBKOM:

JUTSL OpTaHa HaNpaBJIEHHS] MOIIHOCTH OOPATHO MM HYJIEBOW MOCIE0BATEIIEHOCTH,
KOHTPOJHUPYIOUIETO IeTh OTKIYEHHUS, - OKOJI0 3,0 0 MOIIHOCTH, 0K0JI0 2,0 TI0 TOKY U HAIPSDKEHUIO;



JUTSL ITyCKOBBIX OPraHOB, KOHTPOJIMPYIOUIHUX IIeNb OTKIIIOYEHUS, - OK0JIO 2,0 IO TOKY M HaIPsKEHHUIO,
0KO0JIO 1,5 MO CONpPOTUBIIEHUIO.

7. MuddepenimanbHo-(ha3Hbie BBICOKOYACTOTHBIC 3aIUTHI:

JUIsl ITyCKOBBIX OPraHOB, KOHTPOJIMPYIOUIUX LENb OTKIIOYEHUS, - OKOJIO 2,0 O TOKY U HAIPSKEHUIO,
0KoJI0 1,5 0 CONpOTHUBIIEHUIO.

8. TokoBbIe OTCeUKH Oe3 BBIACPIKKH BPEMEHH, YCTaHABIMBAEMblE HA TeHEPATOPaX MOLIHOCTBIO 110 1
MBT u Tpancdopmaropax, npu K3 B MecTe ycTaHOBKH 3aIIUTHI - 0K0JI0 2,0.

9. 3ammTHI OT 3aMBIKAaHUN Ha 3eMJII0 Ha KaOETBHBIX JIHHUAX B CETSIX C M30JIMPOBAHHON HEUTPAJIBIO
(melicTByIOIIME HA CUTHAJ WJIM HA OTKITIOYEHHE):

JUIS 3AIIUT, PEarupyroluX Ha TOKM OCHOBHOW 4acTOTHL, - 0KoJjIo 1,25;
JUTSL 3alUT, PearnpyIONIMX Ha TOKH MOBBIIIEHHBIX YacToT, - 0KoJo 1,5.

10. 3amuTh! OT 3aMBIKaHUH Ha 3eMiTt0 Ha BJI B ceTsx ¢ n30mmupoBaHHOI HEHTpaNbio, JEHCTBYIONIIE Ha
CHMI'HAJI WUIM Ha OTKJIFOYEHHUE, - OKOJIO 1,5.

3.2.22. Ilpu onpeneneHny KO3PPUIEHTOB YyBCTBUTEILHOCTH, YKa3aHHbIX B 3.2.21,m. 1,2. 5u 7,
HEOOXOZMMO yUHTHIBATh CIEAYIOIIEE:

1. LIyBCTBI/lTeJ'II)HOCTI) MO0 MOIIHOCTHU MHAYKIHMOHHOTO PEJIC HAIIPaBJICHUS MOLIHOCTH ITPOBEPACTCA
TOJIBKO IIPH BKJIHOYCHHUU €0 HAa COCTABIAONIUC TOKOB U HaHpSDKeHI/Iﬁ 06paTHOI71 n HyHeBOI\/‘I
HOCHeHOBaTeHBHOCTCﬁ.

2. LIyBCTBI/lTeJ'II)HOCTI) peic HanpaBJICHHUA MOUTHOCTH, BBIIIOJIHEHHOI'O IO CXEMEC CpaBHCHUA
(a6COJ'IIOTHI)IX 3HAYCHUH WU (ba?)), MPOBEPACTCA: IIPU BKIIFOYCHUU HA IMOJHBIC TOK U HAIPSI?KCHUE - T10
TOKY; IPH BKIIFOUCHHNH Ha COCTABJIAIOIINC TOKOB U HaHpﬂ)KeHI/Iﬁ 06paTH01>i nu HyHCBOﬁ
HOCIIeI[OBaTCHLHOCTefI - I10 TOKY W HalIPSXKECHUIO.

3.2.23. [Inst reHepaTopoB, paboTAIOIINX HA COOPHBIE IIHHBI, YyBCTBUTEIBHOCTH TOKOBOI 3aIIUTHI OT
3aMBIKaHU Ha 3eMJIF0 B 0OMOTKE CTaTopa, ACHCTBYOIIECH HA OTKIIFOUCHUE, OIIPEASISIETCS €€ TOKOM
cpabaThIBaHusI, KOTOPBIi HOJDKEH ObITh He Gonee 5 A. JomyckaeTcsi Kak HCKITIOUCHUE YBEIUYCHHIE
TOKa cpabaTbIBaHus 110 5,5 A.

Jlns rereparopos, paborarommx B 010Ke ¢ TpaHCHOPMATOPOM, KOAPPHUIIUEHT TyBCTBUTEIEHOCTH
3aIIUTHI OT OJHO(A3HBIX 3aMBIKaHUH Ha 3eMJII0, OXBATHIBAIOLIEH BCIO 0OMOTKY CTaTOpa, HOJDKSH OBITh
HC MCHCC 2,0, JUJTS 3alIUThI HAIPSYKCHU A HyﬂeBOﬁ noCJICA0OBATCIIbHOCTH, OXBaTbIBaIOHleﬁ HC BCHO
0OMOTKY CTaTopa, HalpspKEHHE cpadaThIBaHUs JOJDKHO OBITH He Oosee 15 B.

3.2.24. YyBCTBUTENBHOCTH 3aIIUT HAa IEPEMEHHOM OIIEPATHBHOM TOKE, BBITOJIHAEMBIX IO CXEME C
JACHIYHTUPOBAHUEM DJICKTPOMArHuTOB OTKJIFOYCHUS, CICAYCT MPOBEPATH C YUCTOM HeﬂCTBHTeﬂbHOﬁ
TOKOBOH IOTPEHIHOCTH TPpaHC(HOPMATOPOB TOKA MOCIIE ACHIyHTHPOBaHUA. [Ipy 5TOM MUHUMaIIbHOE
3HaYeHHE KOA(PPHUIUCHTA YYBCTBUTEIBHOCTH IEKTPOMATHUTOB OTKITIOUEHHSI, ONPEICIIIEMOE IS
YCIIOBUSI MX HAJISKHOTO CpabaThIBaHMs, JOJDKHO OBITh mpubnusuTensHo Ha 20% Gonblire
MPUHUMAEMOTO JJII COOTBETCTBYIONINX 3amuT (cM. 3.2.21).

3.2.25. Hanmensbmme k03¢ HUIIEHTH 9yBCTBUTEIBHOCTH IS pe3epPBHBIX 3amuT Ipu K3 B KoHIIE
CME)XHOTO JIEMEHTa WM HauboJee yaajJeHHOro U3 HECKOIBKUX MTOCIIEI0BATENBHBIX JIEMEHTOB,
BXOJISIIIMX B 30HY PE3EPBUPOBAHUS, JJOJDKHBI OBITH (cM. Take 3.2.17):

JUIS OPTaHOB TOKA, HANPSDKEHHS, COMPOTUBICHNUS - 1,2;

JUIs OPraHOB HAIPaBJICHUS] MOIITHOCTH O0paTHOW M HYJIEBOM TOCIIeIoBaTeIbHOCTEH - 1,4 10 MOLITHOCTH
1 1,2 mo TOKy ¥ HalpsHKEHHUIO;



JIJIsl OpraHa HampaBlIeHUs] MOIIIHOCTH, BKIIFOUEHHOTO Ha IMOJIHbIE TOK U HAaNpsHKEHUE, HE HOPMUPYETCS
110 MOILTHOCTHU U 1,2 1O TOKY.

[Ipu onleHKEe YyBCTBUTEIBHOCTH CTYIICHEH pPe3ePBHBIX 3aIIHT, OCYIIECTBIIOMNX ONIKHEES
pe3epBupoBanue (cM. 3.2.15), creayet ucxoauTh u3 KO3GGHUIIMEHTOB YyBCTBUTECIBHOCTH,
npuBeAeHHBIX B 3.2.21 17151 COOTBETCTBYIOLIUX 3aILIHUT.

3.2.26. J1nst TOKOBBIX OTCEUEK Oe3 BRIICPKKH BPEMEHH, YCTAHABIMBAEMBIX HA JIMHUAX U
BBITIOJTHSAIONIMX (D)YHKIIUU TOTOJHUTEIBHBIX 3alUT, KOI(Q(UIIUCHT 4UyBCTBUTEIBHOCTU JOJDKCH OBITh
okoso 1,2 mpu K3 B MecTe ycTaHOBKHM 3aIIUTHI B HanOoJiee OJIaronprsTHOM IO YCIOBHIO
YYBCTBUTEIILHOCTH PEKHME.

3.2.27. Ecnu neficTBUE 3alIUThI TTOCTIEAYIOUIETO 3JIEMEHTa BO3MOXKHO M3-3a OTKa3a BCJIEJCTBUE
HEJOCTATOYHOW YYBCTBUTEIIBHOCTH 3AIUTHI IPEABLIYIIEIO JICMEHTA, TO YYBCTBUTECIBHOCTH STHX
3alIUT HEOOXOMMO COTJIACOBBIBATH MEIK/TY COOOM.

Jlonyckaercsi He COrJiacoBbIBaTh MEXAY OO0 CTYINEHM 3TUX 3allUT, IPeIHa3HAYECHHBIE ISl JajbHET0
pe3epBUpOBaHUs, eclny HeoTkIroueHue K3 BciieacTBue HeJO0CTaTOYHOM YyBCTBUTENBHOCTH 3ALUTHI
TIOCIIEAYIOIIETO dIIEMEHTa (HanpuMep, 3aIUThl 00paTHOH MOCIEeA0BATEIbHOCTH T€HEPATOPOB,
aBTOTPaHC(HOPMATOPOB) MOXKET MPUBECTH K TAKEIIBIM MOCIEACTBHSIM.

3.2.28. B cersix ¢ Mryx03a3eMIICHHOW HEHTpaJIbIO JIOJDKEH OBITh BBIOpaH UCXOAS U3 YCIIOBUH peneiHon
3aIIUTHI TAKOW PEXXNM 3a3eMIICHHS HEWTpaseil CHIIOBBIX TPaHC(HOPMATOPOB (T. €. pPa3MeIICHNE
TpaHc(opMaTOPOB € 3a3eMIICHHOI HEHTPANIBIO), MPU KOTOPOM 3HAYEHHS TOKOB M HAIPSHKEHUU TIPH
3aMBIKaHHSX Ha 3eMJII0 00ECTIeUNBAIOT ACHCTBUE PEJICHHOMN 3alUThI DJIEMEHTOB CETH IIPH BCEX
BO3MOXKHBIX PEKUMAaxX IKCILTyaTalluU JEKTPUIECKON CUCTEMBI.

J1uist TOBBILIAIOIIUX TPAHC(HOPMATOPOB U TPAHC(HOPMATOPOB C ABYX- U TPEXCTOPOHHHUM MHUTaHUEM (HJIH
CYILIECTBEHHOH MOANUTKON OT CHHXPOHHBIX MEKTPOABUraTeNeH I CHHXPOHHBIX KOMIIEHCATOPOB),
HMMEIOIIUX HETOJIHYIO U30JISIIHI0 OOMOTKH CO CTOPOHEI BRIBOJIA HEUTPAITH, KaK IPABUIIO, TOJDKHO OBITh
MCKITIOYEHO BO3HUKHOBEHUE HEAOMYCTUMOTO ISl HUX PEXUMa PaboThl ¢ U30JIMPOBAHHOW HEHTPAIIBIO
Ha BBIACTHMBINNECS IIIHBI WK ydacTok cetr 110-220 kB ¢ 3aMbpIkaHHeM Ha 3eMITIO OHOH (ha3bl (CM.
3.2.63).

3.2.29. TpancdopmaTopsl TOKA, IpeAHA3HAYEHHBIE IS IUTAHUS TOKOBBIX IIETICH YCTPOCTB pelIeiHHOM
3amuThl 0T K3, J0JIKHBI yJOBIETBOPSITH CIEIYIOMINM TPEOOBAHUAM:

1. B mensx npenoTBpalieHus H3TUIIHUX cpadaThiBaHui 3amuThl Tpy K3 BHE 3amuIaeMoii 30Hb1
MTOTPEUTHOCTH (MOJHAS WIIA TOKOBAs) TPAaHC(HOPMATOPOB TOKA, KaK IMPABUIIO, HE TOJDKHA TPEBHIIIAT
10%. bonee BbICOKHE MOTPEIIHOCTH AOIYCKAIOTCS IPU UCIIOIb30BAaHNUH 3aLIUT (HAIpUMeD,
nuddepeHranbHas 3aluTa HUH ¢ TOPMOKCHUEM ), TIPABUIILHOE ICHCTBUE KOTOPBIX MPH
MOBBIIICHHBIX MOTPEUTHOCTSIX 00CCIIEYMBACTCS C MTOMOIIBIO CHECIAATBHBIX MEPOIIPUITUH. Y Ka3aHHBIC
TpeOOBaHUS JOIDKHBI COOMIONATHCS:

JJId CTYNIEHYATBIX 3allUT - IIPU K38 KOHIIC 30HbI I[CﬁCTBH}I CTYIICHU 3allIUThI, a AJIs1 HallPpaBJICHHBIX
CTYINCHYATBIX 3alIUT - TAKXKC U IIPU BHCITHEM K3,

JUISL OCTATBHBIX 3AIIUT - TpH BHenrHeM K3.

Jlist muddepeHranbHBIX TOKOBBIX 3aIIUT (IIHH, TPaHC(HOPMATOPOB, TEHEPATOPOB U T. I1.) IO0JDKHA
OBITh YUTEHA HOJIHASI TOTPEITHOCTD, JUIS OCTATBHBIX 3aLINUT - TOKOBAs IIOTPEIIHOCTb, & IPH BKITIOYCHUH
MOCIIEJHAX Ha CyMMY TOKOB JIBYX HJIM OoJiee TpaHC(OpMAaTOpOB TOKa U pexxuMme BHemHuxX K3 -
MOJTHAsI TOTPELTHOCTD.

ITpu pacuerax HOMyCTUMBIX Harpy30K Ha TPaHC(HOPMATOPHI TOKA JOITYCKAETCS B KAUYECTBE HCXOIHOM
MIPUHUMATh HOJIHYIO HOTPELIHOCTb.

2. TokoBas MOTrpeIIHOCTD TpaHC(bOpMaTOpOB TOKa B LCJIAX MPEAOTBPALICHNS OTKA30B 3allIUTHI IIPU K3
B Ha4vaJIic SaH.[HLI.IaCMOP‘I 30HBI HE JOJDKHA IMPEBBIIIATE:



I10 yCJIOBUAM MOBBIIICHHOM BI/I6paIII/II/I KOHTAKTOB PEJIC HAIIPABJICHUS MOIIHOCTH HUJIA PCJIC TOKA -
3Ha‘leHI/II7[, JOITyCTUMBIX IJIsA BLI6paHH01"0 TUIAa PEIIC;

110 YCJIOBUAM MPECACTIBHO ZlOHyCTHMOﬁ JJIA peJIC HaIpaBJICHHWA MOIITHOCTU U HAITPABJICHHBIX PEJIC
COIPOTHUBJIEHUH yriIoBoH morpemHocTy - 50%.

3. HanpsbkeHre Ha BbIBOJIaX BTOPUYHON 0OMOTKH TpanchopMaTopoB Toka npu K3 B 3amuiaemoit
30HE He JI0JDKHO MPEBBIIaTh 3HAYEHUS, TOMyCTUMOTO A1 ycTpoiicTBa P3A.

3.2.30. TokoBBIE TIETIN SIEKTPOUIMEPUTEIHHBIX TPHOOPOB (COBMECTHO CO CUCTIUKAMHM) U peJIeHHON
3aIIUTHI OJDKHBI OBITH PUCOSANHEHBI, KaK IIPAaBHIIO, K pa3HbIM 0OMOTKaM TpaHCc(OpPMaTOpPOB TOKA.

JlonmyckaeTrcsi UX MPUCOeIMHEHHE K OJJHOM 00MOTKe TpaHc(opMaTopoB TOKA IPH YCIOBHU
BEITOJTHEHUS TpeboBanuit 1.5.18 1 3.2.29. [Ipu 3TOM B 1eTH 3aIIUT, KOTOPBIE IT0 IPUHIIAITY JCHCTBUSL
MOTYT paboTaTh HEMPAaBUIILHO NPH HAPYIIEHUN TOKOBBIX LIEHEH, BKIIFOUEHHE 3JICKTPOM3MEPUTEIBHbBIX
NpuOOPOB JOIyCKAETCS TOJIBKO Yepe3 MPOMEKYTOUHbIE TPAHC(HOPMATOPHI TOKA M IIPH YCIOBUH, YTO
TpaHc(opMaTopsl TOKa yIOBIETBOPSIOT TpeOboBaHUIM 3.2.29 npH pa3oMKHYTOH BTOPHYHOM IIETTH
MIPOMEXYTOUHBIX TPaHC(HOPMATOPOB TOKA.

3.2.31. 3amury ¢ IpUMEHEHUEM pelie IPSMOro ASUCTBHS, KaK IEPBUYHBIX, TAK U BTOPUUHBIX, U
3alIUTHl Ha TIEPEMEHHOM OIIEPAaTHBHOM TOKE PEKOMEHIYETCS IPUMEHSTh, €CIIH 3TO BO3MOXHO U BEJIET
K YIPOIICHHIO H Y/ICIIECBICHHIO 3JIEKTPOYCTaHOBKH.

3.2.32. B xauecTBE UCTOYHHKA TEPEMEHHOT0 OIIEPAaTUBHOIO TOKa s 3amuT oT K3, kak nmpasuno,
CJIe/TyeT MCIOJIb30BaTh TPAHC(HOPMATOPHI TOKA 3alUIAeMOro 3JeMeHTa. JloImycKaeTcs Takxke
HCIIOJIb30BaHKE TPaHC(HOPMATOPOB HANIPSDKESHHS HIIH TPAaHCHOPMATOPOB COOCTBEHHBIX HYMKI.

B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBUH JJOJDKHA OBITH IIPUMEHEHA OJIHA U3 CIEIYIOUIUX CXEM: C
JCUTYHTHPOBAHUEM JICKTPOMArHUTOB OTKJIFOUCHHUS BHIKITIOYATEIICH, C NCII0JIb30BaHIEM OJI0KOB
MTUTaHWS, C UCTIOJIB30BAHUEM 3apSTHBIX YCTPOWCTB ¢ KOHAEHCATOPOM.

3.2.33. YcrpoiicTBa peseHOM 3aliuThl, BHIBOAUMBIE U3 PA0OTHI [0 YCIOBHUSIM PEXHUMa CEeTH,
CEJIEKTUBHOCTH JCHCTBUS WIHN 110 JIPYTUM NPUYMHAM, TOJDKHBI UMETh CIICIHAIBHBIC TPUCTIOCOOICHUS
IUTSl BBIBOJIA MX U3 pabOTHI ONEPATHBHBIM IIEPCOHATIOM.

I[J'lﬂ obecneyeHus OKCILUTyaTalMOHHBIX IMTPOBEPOK U HCIIBITAaHUM B CXeMax 3allluT cjienyer
npeaycmarpuBarb, i€ 3TO H€O6XOZ[I/IMO, HCIBITATEIbHEIE OJTOKH WU HU3MEPUTCIIbHBIC 3 KUMBI.

SAIIUTA TYPBOI'EHEPATOPOB, PABOTAIOIIIUX HEITOCPEACTBEHHO HA
CBOPHBIE IIMHbI TEHEPATOPHOI'O HANIPSIDKEHUST'

' Tpe6oBaHusAME, IPUBEICHHBIMA B 3.2.34-3.2.50, MOXHO PYyKOBOICTBOBATBCS M JUISL APYTHX

TEHEPaTOpPOB.

3.2.34. Jlns Typboreneparopos Beiiie 1 kB MomiHocThIO O0stee 1 MBT, paborarormx
HETNOCPEICTBEHHO HA COOPHBIC MIUHBI TEHEPATOPHOTO HAMIPSKCHHUS, JOJDKHBI OBITh IPEIYCMOTPEHBI
YCTPOMCTBA PeIeHHOM 3alUThI OT CICAYIOIIUX BHIOB OBPEXKICHUIN U HAPYILICHUH HOPMATIBHOTO
pexxnma paboThL:



1) mHOrO(a3HBIX 3aMbIKaHUH B OOMOTKE CTaTopa reHepaTopa 1 Ha ero BbIBOJIAX;
2) omHO(a3HBIX 3aMBIKAHUI Ha 3eMIIFO B 0OMOTKE CTaTopa;

3) ABOMHBIX 3aMbIKAHUN Ha 3eMJIFO, OJTHO U3 KOTOPBIX BO3HUKIJIO B OOMOTKE CTaTOpa, @ BTOPOE - BO
BHEIIIHEH CEeTH;

4) 3aMbIKaHUI MEX/y BUTKaMH 0J{HO# (ha3bl B 0OMOTKE cTaTopa (IIpY HAJIUYHUHU BBIBECHHBIX
napaJuleJIbHbIX BETBEH OOMOTKH);

5) BaenHUX K3;

6) neperpy3ku TOKkaMH 0OpaTHOM MOCJIEIOBATENLHOCTH (/151 TeHEPAaTOPOB MOILIHOCTHIO Oosee 30
MBT);

7) CHMMETPUYHO Meperpy3ku OOMOTKHU CTaTopa,

8) meperpy3ku 0OMOTKH POTOpa TOKOM BO30YKIIeHHS (IJIs1 TeHEPATOPOB C HEMOCPEICTBCHHBIM
OXJaKACHHUEM MTPOBOJTHUKOB OOMOTOK);

9) 3aMbIKaHUsI HA 3€MJIIO BO BTOPOI TOYKE LIENH BO30YKICHUS;
10) acHHXpPOHHOTO pPeXUMa ¢ TIOTepeit BO30Yyx)IeHuUs (B COOTBETCTBUH ¢ 3.2.49).

3.2.35. Jlns typboreneparopos Beiiie 1 kB momHocThio 1 MBT 1 MeHee, paboTaroiux
HETIOCPEICTBEHHO HA COOPHBIE IIMHEI T€HEPAaTOPHOT0 HANPSDKEHHMS, CIeyeT IpeycMaTpiBaTh
YCTPOMCTBO peNeHON 3aIUThl B COOTBETCTBUM € 3.2.34, 1. 1-3, 5, 7.

s typ6orenepatopos 10 1 kB MomHoCThIO 10 1 MBT, paboTaromux HemocpeICTBEHHO Ha COOpHBIE
[IMHBI TCHEPATOPHOTO HATIPSIKCHUS, 3AIUTY PEKOMECH/IyeTCS BBHITIOTHSITH B COOTBETCTBHH C 3.2.50.

3.2.36. 1nst 3amuTel OT MHOTO(A3HBIX 3aMBIKAaHUN B 0OMOTKE cTaTtopa TypOoreneparopos Beime | kB
MOIIIHOCTBIO Oostee 1 MBT, nMmeromux BbIBO/IBI OTAEIBHBIX (Da3 co CTOPOHBI HEHTpaJIH, J0JDKHA OBITH
MIpeayCMOTpEHa NMPoIoJIbHAs AndPepeHIaIbHas TOKOBas 3amuTa (MCKItoueHne cM. B 3.2.27).
3aiuTa JOJDKHA IeHCTBOBATh HA OTKIFOYEHHE BCEX BBIKIIFOUATENIel TeHepaTopa, Ha raieHue mods, a
TaKKe Ha OCTaHOB TYPOHHBI.

B 30HY HeﬁCTBHH 3alIUTBI KPOME I'eHepaTopa JOJKHBI BXOAUTH COCIMHCHUS I'€HEpAaTOpa CO C60pHI)IMI/I
IMWHAMHU 3JIEKTPOCTAaHIINA (I[O BLIKJIIO‘IaTCJIH).

Ipononbhas auddepeHinanpHas TOKOBast 3al[|Ta JOJDKHA OBITh BBHIIIOJIHEHA C TOKOM CpadaThiBaHUS

|
He Oojree 0,6 " HoM |

I[J'ISI TEHECPATOPOB MOLIHOCTBIO 10 30 MBT ¢ KOCBEeHHBIM OXJIAKACHUEM JOIYCKACTCS BBIIIOJIHATH

3alUTy C TOKOM cpabateiBanus 1,3-1,4 ~#oM,

KoHTposs HENCITPaBHOCTH TOKOBBIX IIETIEH 3aIUTHI CIEAYET IPEyCMaTpUBATh MPU TOKE

I
cpabaThIBaHMs 3alUTHL Oosiee "oV,

IMpononsHas quddepeHnmanbHas TOKOBAs 3allUTa JOJDKHA OBITh OCYIIECTBIEHA C OTCTPOMKOM OT
NEePEXO/IHBIX 3HAYEHHI TOKOB HebaaHca (HanmpuMep, pelie ¢ HaChIAIOIUMHUCS TpaHChOpMaTOpaMu
TOKa).

3amuTy clieyeT BBINOIHITH Tpex(a3Hoit TpexpeseiHoit. st renepaTopoB MouHOCThIO 10 30 MBT
3alIUTY JIOMYCKaeTCsl BBIIOIHATH ABYX(a3HON IBYXpeNICHHON PH HATMYUH 3aIIUTHI OT ABOMHHBIX
3aMbIKaHUI Ha 3eMIIIO.



3.2.37. Inst 3ammThl OT MHOTO(a3HbIX 3aMbIKaHUH B 0OMOTKE CTaTOpa reHeparopoB Bhile 1 kB
MomHOCThIO 10 | MBT, paboTtaromux napamuiensHo ¢ APYTHME F'eHepaTopaMy W
3JIEKTPOIHEPreTHUECKON CHCTEMOM, JOJDKHA OBITh IIPEIyCMOTPEHa TOKOBasi OTCEYKa O3 BBIICPIKKH
BpPEMEHH, YCTaHABJIMBAaEMasi CO CTOPOHBI BEIBOJIOB I'eHepaTopa K cOOpHEIM mmHaM. Ecin TokoBas
OTCeuKa He YIOBIIECTBOPSET TPEOOBAHUSIM YyBCTBUTEIBHOCTH, BMECTO HEE JIOMYCKAETCs YCTaHABIUBATh
NpOJI0AbHYI0 M (hepeHINATBLHYIO TOKOBYIO 3aIIUTY.

[TpumeHeHHe TOKOBOI OTCeUKH B3aMeH qudhepeHnnanbHOM 3alnuThI IOMYCKASTCsl U JJIsl TeHEPaTOPOB
OoJibIIIeii MOLITHOCTH, HE UMEIOLIMX BBIBOJIOB (pa3 co CTOPOHBI HEHTpAJIH.

Jns omrHOYHO paboTaromux reaeparopos Beimre | kB MomHocTRIO 10 1 MBT B KadecTBe 3aIUTHI OT
MHOTO(a3HBIX 3aMBIKaHUI B 0OMOTKE CTaTOpa CIIEAyeT UCIOIB30BaTh 3aMTy OT BHemHuX K3 (cM.
3.2.44). 3amuTa 10/DKHA IEHCTBOBATh Ha OTKIIIOYEHHE BCEX BBIKIIIOUATENIEH reHepaTopa U raiieHue
€ro IoJsl.

3.2.38. Jlns 3ammThl reHepaTtopoB Beimie 1 KB oT ogHO(a3HBIX 3aMbIKaHUHN HA 36MJTIO B 0OMOTKE
cTaTopa MpU €CTECTBCHHOM €MKOCTHOM TOKE 3aMbIKaHMs Ha 3eMITI0 5 A U OoJiee (HE3aBUCHMO OT
HATMYHS WIA OTCYTCTBUS KOMITCHCAIINH) JIOJDKHA OBITH TPEAYCMOTPEHA TOKOBAsI 3aIlUTa,
pearupyroras Ha IMOJHBINA TOK 3aMBIKaHUS Ha 3€MJTIO HJIM HA €TO COCTABIIIONIUE BBICIIINX TAPMOHUK.
IIpu HE0OXOAMMOCTH TS €€ BKIFOUECHUS MOTYT OBITh YCTaHOBIJIEHBI TPAHC(POPMATOPHI TOKA HYJIEBOU
MOCJIE/IOBATENLHOCTH HEMOCPEACTBEHHO Y BHIBOJIOB Ir'eHepaTopa. [IpuMeHnenune 3aiuTbl
PEKOMEHAYETCS U TP €eMKOCTHOM TOKE 3aMBIKaHUS Ha 3eMIII0 MeHee 5 A. 3amimra 0 KHA OBITh
OTCTPOEHA OT MEPEXOJHBIX MPOLECCOB U AEHCTBOBATH, KaK B 3.2.36 unu 3.2.37.

Korna 3amuTa oT 3aMbIKaHUN Ha 3eMJIIO HE YCTaHABIUBAETCA (Tak KaK IPU eMKOCTHOM TOKe
3aMBIKaHHS Ha 3eMJII0 MeHee 5 A OHa HEeUyBCTBHTENIbHA) WM HE JICHCTBYET (HarpuMmep, npu
KOMITEHCAIIH EMKOCTHOTO TOKa B CETH TEHEPATOPHOTO HAIIPSHKECHUS), B KAUECTBE 3aIUTHI TeHepaTopa
OT 3aMbIKaHUIl Ha 3eMIII0 MOXET MCIOIb30BAaThCS YCTAHOBJICHHOE Ha MIMHAX U JACHCTBYIOIIEE Ha
CUTHAJI yCTPONCTBO KOHTPOJISI H30JIALIUH.

3.2.39. Ilpu ycTaHOBKE Ha TeHepaTopax TpaHc(hopMaTopa TOKa HYJIEBOH ITOCIETOBATEIBHOCTH IS
3aIIUTHI OT 0HO(A3HBIX 3aMbIKAHUI Ha 3eMIIIO JOJIKHA OBITh IIPEAYCMOTPEHA TOKOBAsH 3aIIUTa OT
JIBOMHBIX 3aMBIKaHHH Ha 3€MITIO, IIPUCOCAMHAEMAsI K 3TOMY TpaHCcHOpMaTOpy TOKA.

J11s1 NOBBIICHNUS HAJCKHOCTH ASHCTBHUS MPU OOJIBINNX 3HAUYCHUSX TOKA CIIEAYeT IPUMEHATH pelle ¢
HaCBIIAIONMMCS TpaHC(HOpMaTOpOM ToKa. DTa 3alKTa J0JDKHA OBITh BRIIIOJIHEHA 0€3 BBIACPIKKI
BpPEMEHH U JIeHCTBOBATh KakK 3allUTa, ykazaHHas B 3.2.36 nim 3.2.37.

3.2.40. Ins 3a1muThl OT 3aMBIKAaHUH MEXITy BUTKaMH OJHOH (pa3bl B 0OMOTKE cTaTopa TeHepaTopa ¢
BBIBEICHHBIMH ITapaJUICIILHBIMK BETBAMH JOJDKHA IIPEAyCMaTpUBATHCS OAHOCHCTEMHAS MTONIepedHast
muddepeHnnanpHas TOKoBas 3aIUTa 0e3 BBIACPIKKU BpEeMEHH, JISHCTBYIONIAs KaK 3aluTa, yKa3aHHas
B 3.2.36.

3.2.41. Ins 3amuTeI reHepaTopoB MOITHOCTHIO Ooiee 30 MBT OT TOKOB, 00yCIIOBJICHHBIX BHEITHIMH
HecuMMeTpu4HbIMU K3, a Takke OT neperpy3ku TOKOM 00paTHOM TOCIIeI0BATEILHOCTH CIIEyeT
MIpeayCMaTpUBaTh TOKOBYIO 3aIIUTY OOpaTHOM ITOCIIeI0BATEIbHOCTH, AEHCTBYIONIYIO Ha OTKIIIOYECHHUE
C IByMs BBIIEPIKKaMHU BpeMeHH (cM. 3.2.45).

Jl71s1 reHepaTopOB ¢ HEMOCPEACTBEHHBIM OXJIAXKICHUEM IPOBOAHUKOB OOMOTOK 3aILUTY CIIEIyeT
BBIMOJIHATE CO CTYIEHYAaTOM WM 3aBUCUMON XapaKTePUCTUKOM BbIAEPKKU BpeMeHu. [Ipu sToM
CTyNEHYaTasl ¥ 3aBUCHMasl XapaKTEPUCTHKHU TP BTOPHIX (00s1ee BHICOKMX) BBIICPKKAX BPEMEHH HE
JOJDKHBI OBITH BBIIIE XapaKTEPUCTUKH JOMYCTUMBIX MIEPETPY30K T'€éHepaTopa TOKOM 00paTHOM
MOCJIEI0BATENLHOCTH.

Jli1st TeHepaTOpOB ¢ KOCBEHHBIM OXJIQKAEHHEM IIPOBOIHIKOB OOMOTOK 3aIIHUTY CJIEIYET BHIMOIHSTH C
HE3aBHCUMOH BBIIEP’KKOM BPEMEHH C TOKOM CpabaThIBaHUs HE OoJiee JOMyCTUMOTO Ul TeHepaTopa
IPY ITPOXO’KICHUHU 110 HEMY TOKa 00paTHO# MOC/Ie0BaTeIbHOCTH B TEYEHHE 2 MHH; MEHbIIAs
BBIJICP)KKa BPEMEHH 3alUThl HE JOJDKHA MPEBBINIATH JIOITyCTHMOM JIMTENFHOCTH 1ByX(a3Horo K3 Ha
BBIBOJIAX T€HEPATOpA.



TokoBas 3ammTa 00paTHON MOCIIEI0BATENLHOCTH, JEHCTBYIONIAs Ha OTKIIIOUSHHE, JIOJDKHA OBITh
JIONIOJTHEHA 00Jiee TyBCTBUTEIBHBIM 3JIEMEHTOM, JICHCTBYIOIIMM HA CUTHAJI C HE3aBHCUMOM
BBIJICPKKOI BpeMeHH. TOK cpabaThIBaHUS 3TOTO 3JIEMEHTA JIOJKEH ObITh HE O0Jiee IITUTENbHO
JOIIyCTHMOTO TOKa 0OpaTHON MOCIe0BAaTENbHOCTH U1 JAHHOTO TUIIAa TeHepaTopa.

3.2.42. JIns 3amuTel reHepaTopoB MOITHOCTRIO Oojiee 30 MBT oT BHemHNX cuMMeTpraHBIX K3
JI0JDKHA OBITh IIPEyCMOTPEeHa MaKCHMalIbHAs TOKOBAs 3alllUTa C MUHUMAJIBHBIM IIyCKOM HaIlpsDKEHUS,
BBITIOJIHAEMAsA OAHUM PCJIC TOKA, BKIIFOYCHHBIM Ha (1)33H]:II7[ TOK, 1 OTHUM MHUHHUMAJIbHBIM PEJIC
HarpsDKeHUs], BKIIFOUCHHBIM Ha Mex 1y pazHoe HanpspkeHre. Tok cpabaThIBaHMs 3aIUTHI JOJKEH OBITh

| U
okojio 1,3-1,5 "#oM  a HanpsbkeHHEM cpabaThiBaHus - 0kojio 0,5-0, — HoM |
Ha renepaTopax ¢ HEMOCPEACTBEHHBIM OXJIAXKICHUEM POBOJHHUKOB 0OMOTOK BMECTO YKa3aHHOU

3aIIUTHl MOXKET OBITh YCTAaHOBJICHA OJHOPETICHHAS AUCTAHIIMOHHAS 3aIUTa.

3.2.43. Jlns 3amuThl reHepaTopoB MOITHOCTBIO Ooniee 1 MBT 1o 30 MBT ot BHemHuX K3 cnenyer
MIPUMEHATh MaKCHMAIIFHYIO TOKOBYIO 3aIIUTY C KOMOMHHPOBAHHBIM ITyCKOM HAIPSHKECHUS,
BBINOJHEHHBIM C OJIHUM MUHUMAJIbHBIM PeJie HApPsHKEHHs, BKIIOYSHHBIM Ha MEXIyhasHoe
HATMPSKCHUE, U OJTHUM YCTPOHCTBOM (DHIIBTP-PEJIe HAIPSKCHUS 00paTHOMN MOCIEI0BATEIbHOCTH,
Pa3phIBAIONIMM LI€TIb MUHUMAJIBHOTO pelie Halps>KEeHUsI.

Tok cpaOaTbIBaHUS 3aLIUTHI U HANPSDKEHNE CPabaThIBAHUSA MUHUMAIBHOTO OpPraHa HapsKEHH
clie/lyeT IPUHUMATh PAaBHBIMHU YKa3aHHBIM B 3.2.42, HanpsbkeHHe cpadaThiBaHUs yCTPOUCTBA (QHIIBTP-

U

pelie HanpsbKeHus: oOpaTHOM mocieaoBareabHocTH - 0,1-0,12 7~ oM |

3.2.44. 1ns reneparopos Boile 1 kB momuocTeio 10 1 MBT B kauecTBe 3a1iuThl OT BHEIIHUX K3
JOJDKHA OBITH IPUMEHEHA MaKCHMallbHAsl TOKOBAS 3alllUTa, IPUCOCNHIEMAas K TpaHCPopMaTopam
TOKa CO CTOPOHBI HEHTpan. Y CTaBKy 3alUTHI CIEAyeT BEIOMPATh MO0 TOKY Harpy3Ku ¢ HeOOXOIMMBIM
3arnacoM. JlomyckaeTcs Takke MpUMEHEHNE YIPOIIeHHON MUHUMAIBHON 3allUThl HanpsokeHus (0e3
perne Toka).

3.2.45. 3ammra reHepaTOpoB MOITHOCTHIO Oosiee 1 MBT 0T TOKOB, 00ycnOBIEeHHBIX BHEITHUME K3,
JI0JDKHA OBITh BBIIIOJIHEHA C COOJIIOJICHUEM CIIEAYIOMUX TPeOOBaHHMI:

1. 3amuTy ciaenyeT NpucoeIuHATh K TpaHC(opMaTopaM TOKa, YCTAHOBJICHHBIM Ha BBIBOJAX
TeHepaTopa co CTOPOHBI HEHTPaIH.

2. Ilpu HaIMYMK CEKLIMOHUPOBAHUSI [IIMH T'€HEPATOPHOT0 HANPSDKSHUS 3aIUTY CICAYET BBIMOIHATD C
JBYMSI BBLICP)KKAMH BPEMEHH: C MEHBIIICH BBIICPIKKOM - Ha OTKIIFOYSHHE COOTBETCTBYIOIINX
CEKLOHHBIX W IMHOCOEANHUTENBHOTO BBIKIIIOYATENEH, ¢ O0JbLIeH - Ha OTKIIIOYEHHE BEIKIFOYATEIs
reHepaTopa U rarieHue mossl.

3.2.46. Ha rereparopax ¢ HEIIOCPEACTBEHHBIM OXJIQKJCHHEM IIPOBOJHUKOB OOMOTOK JTOJKHA OBITH
MpeAyCMOTPEHA 3alluTa POTOPa OT Meperpy3ku Npu padoTe reHepaTopa Kak ¢ OCHOBHBIM, TaK U C
PE3EPBHBIM BO30YXKICHUEM. 3aIUTY CICIYET BHITOIHITH C HE3aBUCUMOW WJIM 3aBUCHMO# OT TOKa
BBIJICPXKKOW BPEMCHHU M PEarupyroIeii Ha MOBHIIICHIE HAIPSHKCHUS MM TOKa B OOMOTKE pOTOpa.
3armuTa J0KHA IeHICTBOBAThH HA OTKITIOUEHHE BBIKITIOUYATENS TeHepaTopa U ramienue mnojis. C
MEHBUICH BBIIEPKKON BPEMEHH OT 3all[UThI J0JKHA MPOU3BOUTHCS Pa3rpy3Ka poTopa.

3.2.47. 3amuTa reHeparopa OT TOKOB, 00YCIIOBICHHBIX CHMMETPHUYHOM Ieperpy3Koi, 10JbKHa ObITh
BBIIIOJIHEHA B BUJIE MAKCUMAaJIbHOM TOKOBOM 3aIIUThI, JEHCTBYIOIIEH HA CUTHAN C BBIIEPKKOM BpEMEHHU
Y MCHOJIB3YIOIEH TOK OJIHO# (ha3bl cTaTopa.

Jliist pa3rpy3ky ¥ Ipy HEOOXOJMMOCTH JUIsl aBTOMAaTHYECKOTO OTKIIFOUEHHUS TeHEPaTOpa C
HEMOCPEICTBEHHBIM OXJIAXK/ICHUEM IIPOBOJIHMKOB OOMOTOK IPH CHMMETPHYHBIX IIeperpy3Kax
JIOITyCKAETCs MCIIOJIB30BATh 3aIIUTy POTOPA, BEITIOIHIAEMYIO cOritacHo 3.2.46 U pearnpyrouyio Ha
Heperpy3Kku poTopa, COpoBOXKAAIONINE CUMMETPUUHBIE IEPErpy3KU TypOOTeHepaToOpOB.



3.2.48. 3amuTa OT 3aMBIKaHUI Ha 3eMJIIO BO BTOPOM TOYKE LMK BO30YXIEHUs TypOOTeHepaTopoB
JIOJDKHA OBITH MPEyCMOTPEHA B OIHOM KOMIUICKTE Ha HECKOJIBKO (HO He 0oJjiee Tpex) reHepaTopoB ¢
OJIM3KUMH ITapaMeTpaMy Leneld Bo30ysKIeHus. 3aluTa JOJDKHA BKIIIOYAThCS B paOOTY TOJBKO MPU
HOSIBJICHUH 3aMBIKAHUS Ha 36MJIIO B OJHOHM TOYKE IIEIH BO30YKICHUS, BHIABISIEMOTO IPH
MEPUOINIECKOM KOHTPOJIE U30ISIIMHU (cM. Ta1. 1.6). 3amura 10o/KHA JeCTBOBATh Ha OTKIIIOYCHHE
BBIKJTIOUATENsI TeHepaTopa | TallieHHe TI0JIsl Ha TeHepaTopax ¢ HeIOCPEICTBEHHBIM OXJIaXKICHHEM
MPOBOJHAKOB OOMOTOK M Ha CHTHAJI WITH Ha OTKIIIOYSHUE Ha TeHepaTopax ¢ KOCBEHHBIM
OXJIaXKIICHUEM.

3.2.49. Ha typ6oreHneparopax ¢ HEIOCPEICTBCHHBIM OXJIaXKACHUEM MPOBOJTHUKOB 0OMOTOK
PEKOMEH/IyeTCsl YCTaHABIMBATH YCTPOMCTBA 3alUTHI OT ACHHXPOHHOTO PEKUMA C MOTepeit
BO30YyKAeHHs. JomycKaeTcss BMECTO 3TOr0 IpelyCMaTpUBaTh aBTOMAaTHUECKOE BBISIBICHUE
ACHHXPOHHOTO PEXMMa TOJIBKO 10 TIOJI0KEHUIO YCTPOMCTB aBTOMATHUYECKOTO TaiieHus nojst. [Tpu
JICHCTBUU YKa3aHHBIX YCTPOWUCTB 3aIUThI Wi pu oTkiroucHnr ATTI Ha reHepaTtopax, JOMyCKAaroIIX
ACHHXPOHHBIN PEXKUM, JOKEH TT0IaBAThCS CUTHAI O TIOTEPEe BO30OYKICHUS.

I'eHepaTopsl, HE JOMYCKAIONIUE ACHHXPOHHOTO PEXKKMMA, a B YCIOBUAX IEPHUIINTA PEAaKTHUBHON
MOIITHOCTH B CUCTEME U OCTAJIbHBIC TCHEPATOPHI, MOTEPSBIITNE BO30YKICHHUE, JODKHBI OTKITFOYATHCS
OT CeTH NP JACHCTBUH yKa3aHHBIX YCTPOMCTB (3aIIUTH WIIK aBTOMATHICCKOTO TAIICHHUS TIO0JIA).

3.2.50. 3amury renepatopos 110 1 kB moutHocThio 10 1 MBT ¢ He3a3eMIeHHON HENTpabio OT BCEX
BUJIOB MTOBPEXACHUH M HCHOPMAIIbHBIX PEKUMOB pabOTHI ClIETyeT OCYIIECTBIATh YCTaHOBKOH Ha
BBIBO/IaX aBTOMATHYECKOTO BBIKJIIOYATENSI ¢ MAKCHMAIBHBIMHU PAcLENUTEISIMU HITH BBIKIFOUATENS C
MaKCHUMAaJIbHOH TOKOBOW 3aIIUTOH B ABYX(a3HOM HCIIONHEHHH. [Ipy HaTMImu BEIBOJJOB CO CTOPOHBI
HEeWTpan yKa3zaHHYIO 3allIUTY, €CITH BO3MOXKHO, CIIEIyeT IPUCOEANHITh K TpaHC(hOpMaTopam TOKa,
YCTAQHOBJICHHBIM Ha 3TUX BBIBOJIAX.

Jlns yxa3zaHHBIX TEHEPAaTOPOB C TIYX03a3eMJICHHOW HEUTPAJIbIO 3T 3aIlIKUTa T0JDKHA OBITH
npeyCMOTPEHA B TpeX(Da3HOM HCIIOTHCHUH.

3AIIATA TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB) C OBMOTKOMN
BBICHIETO HAIIPSI)KEHUSA 3 kB U BBIIIE U IIIYHTUPYIOIIUX PEAKTOPOB
500 xB

1 o v o
3.2.51. Ins TparcopMaTOpOB  ITOIKHEI OBITH TIPEAYCMOTPEHBI YCTPOHCTBA PETICHHON 3alTUTHI OT
CJICYOLINX BUIOB MOBPEXICHUH U HEHOPMAIIbHBIX PEXKUMOB paOOTHI:

1
3mech u ganee B pa3a. 3 TepMUH "TpaHCQOPMATOPHI" pacpoCTpaHsIeTCs U Ha

aBTOTpaHC(HOPMATOPHI (COOTBETCTBYIOIINX HAMPSKEHUH U MOIITHOCTEH), €CIIN B TEKCTE HE AENACTCs
CIIELIUAJIBHOM OrOBOPKHU.

1) MHOTO()a3HBIX 3aMBIKaHUI B 0OMOTKAX M Ha BHIBOJIAX;

2) omHO(a3HBIX 3aMBIKAHUI Ha 3MJIIO B OOMOTKE U Ha BBIBOJaX, MPUCOSAUHCHHBIX K CETH C
[JIyX03a3€MJICHHON HEUTpalbio;

3) BUTKOBBIX 3aMBIKAaHUH B 0OMOTKAX;

4) ToKOB B 0OMOTKaX, 00yCJIOBJICHHBIX BHEITHUMH K3;
5) TOKOB B 0OMOTKaX, 00yCIOBICHHBIX MIEPETPY3KOii;
6) MOHM)KEHMS YPOBHS MacJia;

7) wactuuHoTO MP060s M30ssAIMK BBOJoB 500 KB;



8) omHO(Da3HBIX 3aMbIKaHHUH Ha 3eMJIr0 B ceTsix 3-10 kB ¢ u3onnpoBaHHON HEHTpasbio, eCH
TpaHc(OPMATOp MHUTAET CETh, B KOTOPOH OTKIIIOUYEHHE OAHO(DA3HBIX 3aMBIKaHUN HA 3€MITIO
Heo0XxoauMo 1o TpeboBaHusAM Oe3omacHoCTH (cM. 3.2.96).

Pexomennyercs, KpoMe TOro, IpUMEHEHUE 3aINUTHI OT 0HO(A3HBIX 3aMBIKAHNI Ha 3€MJIIO HA CTOPOHE
6-35 kB aBToTpaHCchopMaTOpoB ¢ BRICIINM HampsokeHneM 220 kB u Beime.

3.2.52. Ins mryHTHpYRomux peakropoB 500 kB cnemyeT nperycMaTpuBaTh YCTpOWCTBA peseiHON
3aIIMTHI OT CIEAYIOIINX BHIOB IOBPEXKICHNI 1 HEHOPMAJIBHBIX PEXKUMOB PaOOTBHI:

1) onHOda3HbIX U ABYyX(ha3HbIX 3aMbIKAHUI HA 3eMJII0 B OOMOTKaX U Ha BBIBOJIAX;
2) BUTKOBBIX 3aMBIKaHHH B OOMOTKAX;

3) nOHWXEHNE YPOBHS Macla;

4) 9acTH4YHOTO IPOOOS U30JISIIHH BBOJIOB.

3.2.53. I'a30Bas 3aIuTa OT MOBPEXACHUH BHYTPH KOXKyXa, COIPOBOXKIAIOLINXCS BBIZICTICHUEM Ta3a, U
OT TMIOHMKEHHsI YPOBHS Maciia JOJDKHA OBITh IIPelyCMOTpEHa:

IUTSE TpaHC(OPMATOPOB MOIITHOCTRIO 6,3 MB-A u Ooiee;

JUJISL IIYHTHPYIOMIMX peakTopoB HanpsikeHnem 500 kB;

JUTSL BHYTPHUIIEXOBBIX TOHIDKAIOMINX TpaHcpopmaTopoB MomrHOCTIO 630 kB-A u Oonee.

["a30By10 3a1MTy MOXHO YCTAHABIMBATh TAK)Ke HA TpaHCHOpMaTOpax MOIIHOCThIO 1-4 MB-A.
I'azoBas 3ammTa JOJKHA ICHCTBOBATh HA CUTHAJ IIPU c1aboM ra3000pa3oBaHNM U TIOHWKEHUH YPOBHS
Macja U Ha OTKJIFOYEHHE P HHTEHCHBHOM Ta3000pa30BaHNH U JAJIbHEHIIEM TIOHMKEHUH YPOBHS

macjia.

3ammTa OT HOBPEXICHNI BHYTPH KOXKyXa TpaHC(HOPMATOpPa, CONPOBOXKIAIOIINXCS BBIICIICHAEM I'a3a,
MOJKET OBITh BBITIOJIHEHA TAKXKE C HCTIOJIb30BAHUEM DPEJIe IaBIICHHUS.

3ammTa OT HOHIKEHHUS YPOBHS Macila MOKET OBITH BBITIOJIHEHA TAK)KE B BUJIE OTJIEIIBHOTO pejie
YPOBHS B pacmmpuTene TpaHcdopmaropa.

Jns 3ammtel KoHTakTOpHOTO ycTpoiictBa PITH ¢ pa3peiBoM nyru B Maciie cieyer IpelycMaTpuBarh
OTJEJIbHOE I'a30BOE PEIIC U PEJIC 1aBICHUS.

s 3ammuter n3bupateneit PITH, pasMeniaeMsix B OTAEIBHOM Oake, claexyeT IpeayCcMaTpHBaTh
OTJICJIBHOE T'a30BOE pelie.

JlomkHa OBITh IPEyCMOTPEHA BO3MOYKHOCTB IIEPEBOIA ICHCTBHS OTKIIFOYAIOIETO 3JIEMEHTa Ta30BOH
3aIIUTHl HA CUTHAJI ¥ BBIIIOJIHEHUS Pa3JeIbHON CUTHAIM3AIMH OT CUTHAJIBHOTO U OTKJIFOYAOIINX

3JIEMEHTOB Ta30BOT0 pejie (pa3inyaronieiics XapakTepoM CUTHATA).

I[OHyCKaCTCH BBITNOJIHCHIE Ta30BOM 3aIUTHI ¢ JSHCTBHEM OTKIIFOYAIOIIETO JIEMEHTA TOJIBKO Ha
CHUTHAJI.

Ha TpaHC(l)OpMaTOan, KOTOPbIC YCTAaHOBJICHBLI B paﬁOHax, MOJABCPIKCHHBIX 3EMJICTPACCHUSIM

Ha BHYTPHUIIEXOBBIX MOHMKAIOMINX TPaHCHOpMaTOpax MOIIHOCTEIO 2,5 MB-A u MeHee, He NMEIOIINX
BBIKJTIOYATENIEN CO CTOPOHBI BHICIIETO HANPSKEHUSI.



3.2.54. JIns 3a1uTHl OT MOBPEXACHUI Ha BBIBOJAX, A TAKXKE OT BHYTPEHHUX ITOBPEKACHUI TOKHBI
OBITH TIPEyCMOTPEHBI:

1. Ilpononbhast quddepeHmanpHas TOKOBas 3alIuTa 0e3 BBIACPIKKU BpeMeHH Ha TpaHcdopmaropax
MOIIHOCTRIO 6,3 MB-A u 6osnee, Ha myHTHpYIOHMX peakTopax 500 kB, a Takke Ha TpaHChopMaTopax
MOIIHOCTHIO 4 MB-A nipu mapanieibHOi padoTe MOCICAHAX C IENBI0 CEICKTUBHOTO OTKIFOYCHUS
MTOBPEXKICHHOTO TpaHC(opMaTopa.

JuddepenunanpHas 3ammTa MOXKeT ObITh IPEAYCMOTPEHA Ha TpaHCPOPMATOpax MEHBIIIEH MOLTHOCTH,
HO He MeHee 1 MB-A, eciu:

TOKOBasi OTCEYKa HE YJOBICTBOPSIET TPEOOBAHUSIM TyBCTBUTEIBHOCTH, & MAKCHMAIIbHAS TOKOBAs
3alUTa UMEET BBIICPKKY Bpemenu Ooitee 0,5 c;

TpaHC(OPMaTOp YCTAHOBJIECH B paiOHE, ITOBEP)KEHHOM 3€MJICTPSICEHHSIM.

2. TokoBas oTceuka 0e3 BbIJIEP)KKH BPEMEHH, yCTaHABJIMBAEMasi CO CTOPOHBI MUTAHUS U
OXBaThIBAIOIIAs YaCTh 0OMOTKHU TpaHC(HOpMaTOpa, €ClIM He NpeaycMmarpuBaercs nuddepeHnnansHas
3aIUTA.

Yka3zaHHbIC 3aIIUTHI JOJDKHBI ICHCTBOBATH HAa OTKIIIOYCHUE BCEX BBIKIIIOUATENCH TpaHchopmMaTopa.

3.2.55. IlpononeHas muddepeHnraIbaas TOKOBas 3alliTa T0JDKHA OCYIIECTBISATHCS C IPUMEHEHUEM
CTELHAIbHBIX PEJIe TOKA, OTCTPOEHHBIX OT OPOCKOB TOKA HAMAarHUYUBAHUS, IEPEXOIHBIX U
YCTaHOBHMBIIMXCS TOKOB HeOanaHca (HarpuMep, Hachlaroluecs: Tpanc(hopMaTopbl TOKa, TOPMO3HBIE
O0OMOTKH).

Ha tpancdopmaropax MOIIHOCTBIO 70 25 MB-A noryckaercsi BHIIIOIHEHNE 3alHUThI C Pejie TOKa,
OTCTPOCHHBIMU I10 TOKY cpa6aTmBaHm[ oT 6pOCKOB TOKa HaMaroHn4uBaHUs U MECPEXOJIHBIX 3HAYCHMUI
TOKOB HebanaHca (uddepeHmansHas 0TceuKa), eciu Ipu 9ToM obecrieunBaeTcs: Tpedyemast
YyBCTBHUTEIBHOCTb.

Ipononbhas nuddepenimnanpHas 3auTa J0/DKHA ObITh BBITOJHEHA TaK, YTOOBI B 30HY €€ ICHCTBHS
BXOJIWIIA COCIMHCHHS TpaHC(hOopMaTOpa cO COOPHBIMU IIMHAMH.

Jomyckaercst ucronb3oBaHue 11 qu¢depeHnnanbHON 3aUThl TPaHCGOPMATOPOB TOKA, BCTPOSHHBIX
B TpaHc(hopMaTop, IpU HATMYUH 3alIUThI, 00eCcIIeunBaroLIel OTKII0oYeHnE (C TpeOyeMbIM
osicTponeiictBreM) K3 B coennHeHusx TpanchopMaTopa co COOPHBIMHU IITHHAMH.

Ecnu B menu HU3IIEro HANPsDKEHMs TpaHcOopMaTopa yCTaHOBJICH PEaKTOp U 3aIlHTa
TpaHcdopmaropa He obecrieunBaeT TpeOOBaHMs YyBCTBUTEIbHOCTH ITpu K3 3a peakropowm,
JIOITYCKAeTCsl yCTAHOBKA TPAHC(HOPMATOPOB TOKA CO CTOPOHBI BBIBOJIOB HU3IIETO HAMNPSKECHHS
TpancdopMaTopa IJisi OCYLIECTBICHHS 3aIIUTH PEaKTOPa.

3.2.56. Ha nuddepeHunanpHyto 1 ra30ByI0 3alUThl TPaHCHOPMATOPOB, aBTOTPAHC(HOPMATOPOB U
LIYHTHPYIOLIUX PEAKTOPOB HE JOJDKHBI BO3JIAraThCsl (PYHKIMU TATYHKOB ITyCKa YCTAHOBKU
nokapotyieHus. [Tyck cXeMbl HOKapOTYIICHHs YKa3aHHBIX JJIEMEHTOB JIOJDKEH OCYIIECTBISITHCS OT
CIIEHAIBHOTO YCTPONCTBA OOHAPYIKEHHUSI OXKAPa.

3.2.57. YcrpoiictBo KoHTpOs n3oisiiuu BBoAoB (KMB) 500 kB 1omkHO OBITH BEIIIOIHEHO C
JIeHCTBIEM Ha CHTHAJI P YaCTHYHOM IPo0O0e M30JISLUH BBOIOB, HE TPEOYIOIIEM HEMEIUICHHOTO
OTKJIIOUCHHS, ¥ Ha OTKJIIOUCHUE NP MOBPEKACHUH N30JILMU BBOJIA (10 TOTO, KaK MPOM30HIeT
MOJIHBII TPOOOH U30IIUN).

JlomkHa OBITE IpeIyCMOTpEHA OJOKHPOBKA, IPEIOTBPALIAIOIIAS JIOKHBIE CpaOdaTHIBaHUS YCTPOICTBA
KWB npu o6psiBax B nemsix npucoeannennss KB k BeiBogam.



3.2.58. B ciyvasix npucoeanHenus TpaHcopmMaTropoB (KpoMe BHYTPHLIEXOBBIX) K JIMHHUAM 0e3
BBIKJTIOUaTENIeH (HampuMep, 1o cxeme OJIoKa JIMHUA - TpaHc(opMaTop) Iu1sl OTKIIIOUEHHS OBPEXICHNI
B TpaHc(opMaTope JOJHKHO OBITh IPEIYCMOTPEHO OJHO U3 CICAYIOLINX MEPONPHUSITHIL:

1. YcraHoBKa KOPOTKO3aMBIKATENs JUII UICKYCCTBEHHOTO 3aMbIKaHUs Ha 3eMJIF0 0JTHOM (asbl (1 cetn
C MIyX03a3eMJICHHOW HEHTpaJIbio) WM BYX (ha3z Mexy co00il (JuIs ceTH ¢ M30IMPOBaHHON
HEUTPaJIbIO) H, €CIIN 3TO HEOOXOANMO, OTIICIUTENS, aBTOMATHIECKN OTKJIFOYAIOMIErocs B OECTOKOBYIO
nay3y AIIB nunun. KopoTko 3aMbIkaTens 10KeH ObITh YCTAHOBJICH BHE 30HBI AU GepeHIInaIbHOM
3amuThl TpaHchopmaropa.

2. YcTaHOBKa Ha CTOPOHE BBICILIETO HANPSDKEHHUS MTOHMKAIOIIETO TPaHC()OPMATOpa OTKPBITHIX TUIABKUX
BCTABOK, BBHINOJHSIOMNX (PyHKINH KOPOTKO3aMbIKATEIs ¥ OTACIUTENS, B coueTanuu ¢ AIIB nuaun.

3. Hepenaqa OTKIIIOYAIICI0 CUIrHajia Ha BBIKJIFOYATCIIb (I/IJ'II/I BLIKJ'IIO"I&TCJ'II/I) JIMHWUU; IPU 3TOM, €CJIN
HGO6XO,Z[I/IMO, YCTaHaBJIMBACTCA OTACIUTEIb, UISI PE3CPBUPOBAHUSA NIEPEAAYN OTKITIOYAIOMIETO CUTHAJIa
AOIIyCKAacTCsA YCTAaHOBKAa KOPOTKO3aMBIKATEIIA.

[Tpu pemennu Bonpoca 0 HEOOXOJUMOCTH ITPUMEHEHHMS TIepeJadll OTKIIFOUAIOIIETO CUTHAaIa B3aMEH
MEPONPUATUH 1. 1 U 2 TOJKHO YUUTBIBATHCS CIEAYIOLIEE:

OTBETCTBEHHOCTb JIMHUU U JOMYCTUMOCTh HCKYCCTBEHHOI'O CO3/IaHMs Ha Helt MeTamndeckoro K3;
MOIIHOCTh TpaHC(HOPMaATOpa U AOMYCTUMOE BpeMs JINKBUAALNHN TIOBPEXICHUS B HEM;

YIAJIEHHOCTh MOACTAHIIMY OT MUTAOIIETO KOHIIA IMHUU U CIIOCOOHOCTh BBIKJIFOUATEIISI OTKIIIOYATh
HeyaaneHusie K3;

XapakTep NOTPEeOUTENsI ¢ TOYKH 3peHUs TpeOyeMoil OBICTPOTHI BOCCTAHOBIICHHS HAIIPSKCHNUS;
BEPOSITHOCTH OTKAa30B KOPOTKO3aMBIKaTENs IPH HU3KUX TEMIepaTypax H roJjioje/e.
4. YcTraHOBKA IpeTOXpaHUTENEl Ha CTOPOHE BBICIIETO HANIPSKEHHUS MOHIKAIOMIETO TpaHchopMaTopa.

Mepomnpustus 1. 1-4 MOTYT He IpeAyCMaTPUBATHCS I OJIOKOB JIMHUS - TpaHC(HOpMATOp, €CITH IPU
JIBYCTOPOHHEM NHUTAaHUU TPAHCPOPMATOP 3AIMHUIIACTCS OOIIeH 3amuToii 010Ka (BRICOKOYaCTOTHON MITH
MPOIOIbHOM A epeHIINATBHOM CIIeIaIbHOT0 Ha3HAUCHHS), @ TAKXKE TIPH MOILIIHOCTH
Tpanchopmatopa 25 MB-A u MeHee NPH OJHOCTOPOHHEM MMTAHHUH, SCITH 3alUTa MUTAIONICH THHUN
o0ecreunBacT TaKke 3aluTy TpaHchopMmaropa (ObICTPOACHCTBYIOMIAS 3aIUTA JIMHUN YACTUIHO
3amuInaeT TpaHchopMaTop U pe3epBHas 3allluTa JIMHIH ¢ BpeMeHeM He Oolee | ¢ 3amuiaer Bech
TparchopMaTop); IPU ITOM ra30Bast 3alIUTA BHIITOIHAETCS C IEHCTBHEM OTKIIIOYAIOIIETO YIeMEHTa
TOJIBKO Ha CUTHAJL.

B ciryyae npuMeHenust MeponpuaTHiA 1. | i 3 Ha TpaHcopMaTope OIKHBI OBITh yCTAaHOBIICHBI:

IIPY HaJIMYMHU HA CTOPOHE BBICIIETo HanpsbkeHus Tpanchopmatopa (110 kB u Bbie) BCTpoeHHBIX
TpaHCOPMATOPOB TOKA - 3amuUTHI 110 3.2.53, 3.2.54, 3.2.59 1 3.2.60;

[IPU OTCYTCTBHU BCTPOSHHBIX TpaHC(opMaTopoB ToKa - AnddepeHinanbHas (B COOTBETCTBHHU C
3.2.54) unu MakcuMalbHasi TOKOBAs 3al[UTa, BHITIOJHEHHAS C UCIIOJIb30BAHUEM HAKIIAHBIX WU
MarHUTHBIX TpaHC(HOPMATOPOB TOKA, M ra3oBas 3ammra 1o 3.2.53.

[MoBperxeHus: Ha BBIBOJIAX BBICIIETO HAMPSHKEHUS TPAHC(HOPMATOPOB JOIYCKAETCS JIUKBUANPOBATh
3alUTON JIMHUH.

B oTnenbHBIX Ciydasx Mpu OTCYTCTBHH BCTPOSHHBIX TPaHC(HOPMATOPOB TOKA AOITYCKACTCS
IPUMEHEHHE BEIHOCHBIX TPAaHC(HOPMATOPOB TOKA, €CIIH NIPH HCIIOJIB30BaHUH HAKIIAAHBIX HIH
MarHMTHBIX TPAaHC(HOPMATOPOB TOKA He 00ECTIEUNBAIOTCS TPEOYEMbIe XapaKTEPUCTUKH 3alUTHI.



Jist 3anuThl TpaHC(OPMATOPOB C BHICIINM HaNpspkeHHeM 35 kKB B cityuae mpUMEHEHHsT MEPOIIPUSITUS
1. 1 JOJDKHBI TPeayCMaTPUBATHCSI BRIHOCHBIE TPAHC(OPMATOPHI TOKA; IIPH ATOM 1eJIECO00Pa3HOCTh
YCTaHOBKH KOPOTKO3aMBIKAaTEeNs U BEBIHOCHBIX TPaHC()HOpMATOPOB TOKA MIIH BBIKIFOUATEIS C
BCTPOEHHBIMHU TpaHC(HOPMATOPaMH TOKA A0JDKHA OBITH 000CHOBaHA TEXHUKO-I9KOHOMHUECKIM
pacyeTom.

Ecmm mpuMeHeHBI OTKPBITHIC TUIABKHAE BCTABKH (CM. TI. 2), TO IJISl TIOBBIIIICHHUS YYBCTBUTEIHHOCTH
JefiCTBHE Ta30BOM 3aIINUTHI MOXKET OCYIIECTBIIATHCS Ha BHIITOJMHEHHE MEXaHHIECKUM ITyTEM
uckycctBeHHoro K3 Ha BcTaBkax.

Ecnu B Harpy3kax TpaHc(opMaTOpoB MOJCTAHIINI COAEPIKATCS CHHXPOHHBIE AJICKTPOABUIATEIH, TO
JOJDKHBI OBITh IPUHATHI MEPHI 110 MIPEAOTBPAIICHUIO OTKIIFOUeHH oTAeuTeneM (mpu K3 B oqHoM u3
TpaHc(opMaTOpOB) TOKA OT CHHXPOHHBIX 3JIEKTPO/IBUTATENCH, HIYIIETr0 Yepe3 Ipyrue
TpaHc(opMaTophl.

3.2.59. Ha tpancdopmaropax moirHocTbio 1 MB-A u Goiiee B kauecTBe 3alUThl OT TOKOB B OOMOTKaX,
00YCIJIOBJICHHBIX BHEITHUMH MHOTO(a3HbIMU K3, MOIDKHBI OBITH PEyCMOTPEHBI CIICYIOINE 3alUThI
C JICHCTBHEM Ha OTKJIIOYECHUE:

1. Ha moBeimaromux tpancopmMaropax ¢ IByCTOPOHHHM IUTAHHWEM - TOKOBas 3aluTa o0paTHOMN
MOCIIEI0BATENFHOCTH OT HECUMMETPHYHBIX K3 1 MakcuMalbHasi TOKOBasi 3alliUTa C MUHUMAaJIbHbIM
ITyCKOM HaIpsDKEHUS] OT CUMMETPHYHBIX K3 M MakcuMalibHast TOKOBasI 3alllUTa C
KOMOWHUPOBAHHBIM ITyCKOM HampspkeHus (cM. 3.2.43).

2. Ha noHmwkaromux TpancopMaTopax - MaKCUMaJIbHasi TOKOBAsI 3aIUTa C KOMOMHUPOBaHHBIM
ITyCKOM HaIpspDKeHUs! niin 0e3 Hero; Ha MOIHBIX TIOHIKAIOIINX TpaHcdhopMaTopax MpH HaJIMIUN
JIBYCTOPOHHETO NUTaHMS MO>KHO IIPUMEHSTH TOKOBYIO 3alUTy OOpaTHON MOCIEI0BATENLHOCTH OT
HecuMMeTpruaHbIX K3 1 MakcMMaIbHY0 TOKOBYIO 3aIIUTy ¢ MUHIMAJIBHBIM ITyCKOM HANPsDKEHUS] OT
cummerpuuHbsix K3.

ITpu BBIOOpE TOKA cpabaThIBaHMS MAKCHMAIbHON TOKOBOW 3aIIUTHI HEOOXOANMO yUUTHIBAT
BO3MOYKHBIE TOKHU NEPETPy3KH MPH OTKIIOYESHHUH ITapaJUIeNIbHO PadOTAIOMMX TPaHC(HOPMAaTOPOB U TOK
caMo3aIlycKa 3JIeKTPOABUraTelIeH, MUTAIONUXCSA OT TPAHC(HOPMATOPOB.

Ha nmonmxatomux asrorpancopmaropax 330 kB u BellIe ciexyer npeaycMaTpuBaTh AUCTAHIMOHHYIO
3aIlIUTY I AEHCTBUS NMPH BHEMHNMX MHOTO(a3HbIX K3 B cityuasix, Koraa 3To Tpedyercst uis
o0ecrieueHus TAJIbHET0 Pe3epBUPOBAHUS WIIM COTIIACOBAHMS 3aIIUT CMEKHBIX HANPSHKSHHUI; B 9THX
Cllydasx yKa3aHHYIO 3alIUTy JOIIYCKaeTCsl yCTaHaBIMBATh Ha aBToTpanchopmaropax 220 kB.

3.2.60. Ha tpanchopmaTopax MOIIHOCTEIO MeHee 1| MB-A (ITOBBIMIAIONIMX M TOHMKAFOIINX ) B
Ka4yCCTBC 3allIMThI OT TOKOB, O6yCJ’lOBJ’IeHHI)IX BHCIIHUMHU MHOFO(I)a3HI)IMI/I KB, JOJIDKHa 6bIT]>
MPeyCMOTPEHA ACHCTBYIOMIAs Ha OTKIIIOYCHUEC MaKCUMAIIbHAS TOKOBAsI 3aIUTa.

3.2.61. 3amuTy OT TOKOB, 00YCJIOBJIEHHBIX BHEIIHUMU MHOTO(Ma3HbIME K3, clienyeT ycTaHaBIMBaTh:
1) Ha IByXOOMOTOUYHBIX TpaHCc(opMaTopax - CO CTOPOHBI OCHOBHOTO MTUTAHHMS;

2) Ha MHOTOOOMOTOYHBIX TpaHC(HOPMATOpaX, IPUCOCAMHEHHBIX TPEMs U 00JIee BRIKITFOUATEIISIMH, - CO
BCEX CTOPOH TpaHC(HOPMATOPa; IOMYCKASTCsl HE YCTaHABIMBATH 3AIUTy Ha OJTHOM U3 CTOPOH
TpaHc(hopMaTOpPa, a BEITIOIHATE €€ CO CTOPOHBI OCHOBHOTO IIUTAHUSI, TAK YTOOBI OHA C MEHBIIICH
BBIJICPIKKOM BPEMEHHU OTKIIIOYAJIa BBIKJIIOUATEN C TOH CTOPOHBI, HA KOTOPO#A 3aIllUTa OTCYTCTBYET;

3) Ha MOHMXKAIOIIEM JIByXOOMOTOYHOM TpaHC(opMaTope, MUTAIOIIEM Pa3JielibHO paboTaroiue
CEKIIMHU, - CO CTOPOHBI IUTAHUS U CO CTOPOHBI KAXKIOU CEKLIUU;

4) mpu IPUMEHEHNH HAKJIAJHBIX TpaHC(HOPMATOPOB TOKA HA CTOPOHE BBICILETO HAPSDKEHHS - CO
CTOPOHBI HU3IIETO HAIIPSHKEHUS HA IBYXOOMOTOYHOM TpaHC(OpPMaTOpe U CO CTOPOHBI HU3LIETO U
Cpe/IHEeTOo HalpsDKeHUI Ha TPeX0OOMOTOUYHOM TpaHCc(hOopMaTope.



Jlonmyckaercs 3alMTy OT TOKOB, 00YCJIOBJIEHHBIX BHEIIHUMH MHOrodazHsiMu K3, npenxycmarpuBaTh
TOJIBKO JUIsl pE3€PBUPOBAHUS 3aAIUT CMEXKHBIX AJIEMEHTOB U HE NPeyCMaTpUBaTh JUIsl ASHCTBUS IpU
OTKa3€ OCHOBHBIX 3al[UT TPAaHC(HOPMATOPOB, €CIIH BHITTOJHEHUE JIs1 TAKOTO ACHCTBUS ITPUBOINUT K
3HAYUTEIBHOMY YCIO0KHCHHUIO 3aIUTHI.

[pu BEIMONIHEHUH 3alIUTHI OT TOKOB, 00YCIOBJICHHBIX BHEITHIMY MHOTO(a3HbiMU K3, 1o 3.2.59, 1. 2,
JOJDKHBI TAK)KE PAaCCMATPUBATHCS HEOOXOIUMOCTh 1 BOZMOKHOCTE JIOTIOTHEHHS €€ TOKOBOW OTCEYKOH,
MpeIHa3HAuYeHHOH I OTKIIFOYECHHUS C MEHBIIIEeH BeIIepKKoi BpeMeHu K3 Ha mmHax cpenHero u
HU3IIETO HanpsDKEeHUH (UCX0/s U3 ypoBHs TokoB K3, Hanuuust oTIenbHON 3alUTHI IIIHH,
BO3MOKHOCTH COTJIACOBAHHUS C 3AIMUTAMH OTXOJISIIUX JIEMCHTOB).

3.2.62. Ecnu 3a1nTa NOBBINIAIONINX TPAHC(HOPMATOPOB OT TOKOB, 00YCIOBICHHBIX BHEIIHUMHU
MHorodaszubiMu K3, He obecrieunBaeT TpeOyeMbIX 4yBCTBUTEIBHOCTH U CEJIEKTUBHOCTH, TO JJISI
3aIUTH TpaHchopMaTopa JOIMyCKAaeTCs HCIIOJIB30BaTh PEJic TOKA COOTBETCTBYIOIICH 3alIUThI
TEHEPATOPOB.

3.2.63. Ha noBbimaronux tpancdopmaropax MomHocTeio 1 MB-A u Gonee, Ha Tpancdopmaropax ¢
JBYX- ¥ TPEXCTOPOHHUM MUTAHHEM M Ha aBTOTpaHC(HOPMATOpax MO YCIOBHIO HEOOXOAUMOCTH
pe3epBUPOBaHMS OTKIIOYEHHS 3aMbIKaHUM Ha 3eMJII0 HA CMEXKHBIX JIEMEHTaX, a Ha
aBTOTpaHCc(hOpMaTOpax, KPOME TOTO, H MO YCIOBHIO 00ECTICUCHHS CEIIEKTUBHOCTH 3aIUT OT
3aMBIKAaHUH Ha 3eMJTI0 CETeH pa3HbIX HANPSDKEHUH JOKHA OBITh IPETyCMOTPEHA TOKOBAs 3alllUTa
HYJIEBOU IIOCIEOBATEIBHOCTH OT BHELIHUX 3aMBIKAaHHUI Ha 3€MIII0, yCTaHABIMBAaeMasi CO CTOPOHBI
00OMOTKH, IPUCOCTMHEHHON K CETH C OONBIIMMHU TOKAMH 3aMBIKaHHS Ha 3EMITIO.

[Tpu Hannumu yactu TpaHcopmMaTropoB (M3 YHUCIIA MMEIOIIUX HEMOJIHYIO U30JISIIUI0 OOMOTKHU CO
CTOPOHBI HYJIEBOTO BBIBOJIa) C N30JIMPOBAHHOM HEUTPAIIBIO JIOJDKHO 00ECIIeYNBAThHCS PEI0TBPAICHUE
HEAOMYCTHUMOTO peXKrMa HEUTpan STHX TpaHchopMaTopoB B cooTBeTcTBUH ¢ 3.2.28. C 3T0ii 1Ienbio B
ClTy4asix, KOT/Ia Ha 3JIEKTPOCTAHIIMY WM TOACTAHIIMH YCTaHOBICHBI TPAaHC(OPMATOPHI C 3236 MIICHHOMH
Y M30JIMPOBAHHOM HEHTPabl0, MMEIOIUE MUTAHUE CO CTOPOH HU3IIUX HANPSHKEHHUH, T0JDKHA OBITh
IpeayCMOTpEeHa 3alnTa, 00eceyrBaloias OTKIIOYeHHE TpaHc(opMaTopa ¢ H30JIMPOBaHHOMN
HEWTpaNbIO MM €€ aBTOMAaTHIECKOe 3a3eMJICHHE 10 OTKIIIOUEHHS TPaHC(HOPMATOPOB C 3a3eMIICHHON
HEWTpanbio, pabOTAIOINX HA TE€ )K€ IIMHBI MIIN Y4acTOK CETH.

3.2.64. Ha aBroTpanchopmaropax (MHOr0OOMOTOYHBIX TpaHC(HOPMATOPAX) C MUTAHUEM C HECKOJIBKUX
CTOPOH 3aIIUTY OT TOKOB, BEI3BaHHBIX BHEITHNMH K3, HE0OX0ANMO BBITIOJIHATH HAIIPaBIEHHOM, €CIIH
3TO TpeOyeTCs MO YCIOBUSIM CENEKTHBHOCTH.

3.2.65. Ha aBrotpanchopmaTopax 220-500 kB moncranmuii, 6iokax renepatop - tpaacopmarop 330-
500 kB u aBTOTpaHCchOopMaropax cBs3u 220-500 kB snexTpocTaHIMiA JOIDKHA OBITH IPEIyCMOTpEeHa
BO3MOKHOCTb OIIEPATHBHOI'O YCKOPEHHUS 3aILUT OT TOKOB, 00yCIOBIEHHbIX BHEIHUMHU K3, npu
BBIBOJIE U3 ACHCTBUS TUPQPEpEeHIMANbHBIX 3alIUT IIMH HIH OLIMHOBKH, 00ECIIEYHBAIOIIETO
OTKJIFOUCHHUE MTOBPEKACHUN Ha 3JIEMEHTaX, OCTAaBIINXCsl 0€3 OBICTPOICHCTBYIOIIEH 3aIUTHI C
BBIIEPKKON BpemeHu okouio 0,5 c.

3.2.66. Ha noHmxaromux TpanchopmaTopax u 0J10kax TpaHcpOpMaTop - MarucTpallb ¢ BBICIIAM
HanpspkeHneM 10 35 kB u coenHeHneM 00MOTKH HU3ILIETO HANpPsDKEHUS B 3BE3]Ly C 3a3€MJICHHOM
HEWUTpabio CIEAyeT NPEeAyCMaTPUBATh 3aIIUTY OT OJHO(A3HBIX 3aMBIKaHUI Ha 3¢MJIFO B CETH
HH3LIEro HAINPSDKEHHUS, OCYIIECTBIAEMYIO IPUMEHCHUEM:!

1) MakcUMaNTbHON TOKOBOM 3aIIUTHI OT BHEIMHUX K3, ycTaHaBIMBacMOMH Ha CTOPOHE BBICIIIETO
HATPSDKCHUS, M, €CITH 3TO TPEOYETCs 10 YCIOBUIO YyBCTBUTEIFHOCTH, B TPEXPEICHHOM UCIIOTHECHHH;

2) aBTOMaTHUYECKUX BBIKJIOYATEIeH WK TpeoXpaHUTeNIeH Ha BEIBOAAX HU3ILIETO HAMPSKCHUS;

3) crenuabHOM 3alUTHl HYJIEBOH MOCIIEIOBATEIbHOCTH, YCTAaHABIMBAEMOW B HYJIEBOM IIPOBOJIE
TparchopmaTopa (IIpu HEJOCTATOYHOM YyBCTBUTEIFHOCTH 3aIUT 110 II. 1 1 2).

J1J1st IPOMBIIIIEHHBIX 3JIEKTPOYCTaHOBOK, €CJIM COOpKa Ha CTOPOHE HU3IIEr0 HANPSHKEHHUS C
annapaTaMy 3aluThl TPHCOCIMHEHUH HAXOAUTCS B HEMIOCPEICTBEHHO OJIM30CTH OT TpaHchopMaTopa



(o 30 M) WK coeqUHEHUE MEX Ty TPaHC(HOPMATOPOM M COOPKOH BBITOJHEHO TPeX(ha3HBIMU
Ka0eIIsIMU, TOITyCKAETCs 3aIIUTY 1O 1. 3 He IPUMCHSITE.

HpI/I MMPUMEHCHUH 3aIUTHI 110 II. 3 JOITyCKac€TCA HE COTJIAaCOBBIBATH €€ C 3alllUTaMH 3JIEMEHTOB,
OTXOJAIIUX OT C60pKI/I Ha CTOPOHE HU3LICTO HAIIPSKCHUS.

Jlns cxeMbl TuHUSA - TpaHC(HOPMATOP B CIIydae MPUMEHEHH 3aIIUTHI 10 11. 3 JOIyCcKaeTcs He
MIPOKJIAIBIBATh CIIEINABHBIA KOHTPOIBHBIA KaOeb s obecneueHust IeiCTBUS ITOH 3aIUTH Ha
BBIKJIFOYATCIIb CO CTOpOHI)I BBICHICTO HaHpﬂ)KeHI/IH U BBIIIOJIHATH €€ C ﬂeﬁCTBHeM Ha aBTOMaTI/I‘-IeCKI/Iﬁ
BBIKJIIOYATENb, YCTAHOBIIEHHBIM Ha CTOPOHE HU3IIETO HANPSDKEHUSI.

TpeboBanus HacToAIIEeTO Maparpada pacIpoCTPaHIIOTCS TaKKe Ha 3aIIUTy yKa3aHHBIX
TpaHcHoOpMaTOPOB MPEIOXPAHUTEISIMH, YCTAHOBICHHBIMU HAa CTOPOHE BBICIIICTO HAITPSDKCHHUS.

3.2.67. Ha cTopoHe HH3IIETO HAMIPSDKEHHUS MTOHMKAIOIINX TPAHC(POPMATOPOB C BHICIINM HAPSIKCHUEM
3-10 kB, nuraronmx cOOpKU C MPHCOSTNHEHUAMH, 3alUIIEHHBIMH NIPEIOXPAHUTENIMH, CIEeTyeT
yCTaHaBJIUBATh rJIaBHBINA MMpEeaAOXPAHUTEIIb WIN aBTOMATHYECKHUH BBIKIIOYATEND.

Ecnu npepoxpaHuTenn Ha IPUCOSAMHEHNAX HU3IIETO HAMIPSHKEHUS U IPEJOXPaHNTENH (MM peneiHas
3aIIMTa) Ha CTOPOHE BHICHIETO HANPSHKEHHUS 00CIYKUBAIOTCS M HAXOJSATCS B BEACHUH OJHOTO U TOTO
JKe TiepcoHasa (HanpuMmep, TOJIBKO MepcoHalia YHEProCUCTEMBI WIIH TOJILKO NEpCOHasa NoTpeduTess),
TO TJIABHBIN NPEOXPAHNTEIb WM aBTOMAaTHYECKUH BBIKIIIOYATENh HAa CTOPOHE HU3IIETO HAPSIKEHUS
TpaHc(opMaTopa MOKET HE yCTaHABINBATHCS.

3.2.68. 3ammra oT 0HO(hA3HBIX 3aMbIKaHM Ha 3eMJTi0 110 3.2.51, 1. 8, A0JKHa OBITH BBHIIIOJIHEHA B
cootBeTcTBUH ¢ 3.2.97.

3.2.69. Ha tpanchopmaropax mommuocTsio 0,4 MB-A u 6ojice B 3aBUCHMOCTH OT BEPOSTHOCTH H
3HAYEHUS BO3MOXKHOU IIEPErpy3KH CIEAyeT NPeyCMaTpuBaTh MAKCUMAJIbHY0 TOKOBYIO 3aILUTY OT
TOKOB, 00YCJIOBJICHHBIX ITEPETPY3KOH, C ICHCTBHEM Ha CUTHAI.

Jns moncranIuii 6€3 MOCTOSHHOTO AEKYPCTBA IEPCOHANA JOMYCKaeTCs MpelyCMaTprUBaTh efiCTBHE
9TOM 3allIMThl HA ABTOMATUYECKYIO Pa3rpy3Ky WM OTKIIIOUEHHUE (MPU HEBO3MOXKHOCTH JTUKBUIAITUH
Teperpy3Ku IPYTHMHU CPEACTBAMHU).

3.2.70. Ilpu HaIMYMHU CO CTOPOHBI HEUTPAIH TPaHC(POPMATOPa OTACIBHOIO 100ABOYHOIO
TparchopMaTopa Ui PeryJIMPOBAHUS HAMIPSDKEHHUS MO HArPy3K0i He0OXOAMMO MPeIyCMaTPUBaTh B
JIOTIOJHEHHE K yKa3aHHbIM B 3.2.51-3.2.57, 3.2.59, 3.2.63 cneayrolue 3aIUThI:

ra30BYIO 3aMIUTy A00ABOYHOTO TpaHCchHopMaTopa;

MaKCHMaJIbHYIO TOKOBYIO 3aIlIUTY C TOPMOKEHHEM NpH BHEIIHUX K3 OT moBpeskaeHnii B nepBU4HON
00MOTKE J00aBOYHOTO TpaHCc(HopMaTOpa, 3a NCKIIFOUCHUEM CITydacB, KOTJa 5Ta 0OMOTKA BKJIIOYACTCS B
30HY neiicTBus AuepeHInaTbHON TOKOBOM 3alHUTHI 1IeTel CTOPOHBI HU3IIETO HAMPSKESHUSI
aBToTpaHchopMaTopa;

g hepeHIIaIbHYIO 3aIIUTY, KOTOpas OXBaThHIBAaeT BTOPUYHYIO OOMOTKY JOOABOYHOTO
TparchopmaTopa.

3.2.71. 3amuTy JIMHEHHOTO JOOABOYHOTO TpaHCHOPMATOPa, yCTAHOBICHHOTO CO CTOPOHBI HU3IIETO
HaIpsDKEHUST aBTOTPAHC()OPMATOpa, CIEAYET OCYIIECTBISTh:

ra30BOH 3aIUTON COOCTBEHHO J100aBOYHOrO TpaHC(HOPMATOPA U 3AIUTON KOHTAKTOPHOTO YCTPOCTBA
PITH, xoTopast MOXeT ObITh BBIMOJIHEHA ¢ IPUMEHEHHUEM PeJie JIaBJICHHS UITH OTJCJIBHOTO ra30BOr0

pere;

nudhepeHIaIbHON TOKOBOM 3aIUTON IeTIel CTOPOHBI HA3IIETO HANPSHKCHUS aBTOTpaHCchopMaTopa.



3AIIUTA BJIOKOB I'EHEPATOP - TPAHC®OPMATOP

3.2.72. Jlnst G110KOB reHepaTop - TpaHchopMaTop ¢ reHepaTopaMHu MOIIHOCTHIO Oosiee 10 MBT
JIOJDKHBI OBITh TIPEyCMOTPEHBI YCTPONCTBA PENICHHOMN 3alUThI OT CJCIYIONINX BUIOB MOBPESIKIACHUN U
HEHOPMAITBHBIX PEKAMOB PabOTHI:

1) 3aMBIKaHU# HA 3€MITIO Ha CTOPOHE TEHEPATOPHOTO HAMPSDKEHUS,

2) MHOTO()a3HBIX 3aMBIKaHUI B 0OMOTKE CTaTOpa TeHepaTopa U Ha €ro BBIBOJAX;

3) 3aMBbIKaHU MEXK/1y BUTKaMU OJHOH (ha3bl B 0OMOTKe craropa TypOoreHepaTopa (B COOTBETCTBHH C
3.2.76);

4) muoro(ha3HbIX 3aMbIKaHUI B 0OMOTKaxX M Ha BBIBOAAX TpaHchopMaTopa;

5) onHO(a3HBIX 3aMBIKAaHWI Ha 3eMJII0 B 0OMOTKE TpaHc(opmaropa 1 Ha ee BBIBOJIAX,
TIPUCOEINHEHHBIX K CETH ¢ OOJBIIMMHI TOKaMH1 3aMbIKaHUS Ha 3eMIIIO;

6) 3aMBIKaHUI MEX/1y BUTKAaMU B 0OMOTKax TpaHc(hopMaTopa;
7) BaenmHUX K3;

8) meperpy3ku reHepaTopa TOKaMH 0OpaTHOM IOCIE€A0BATEIbHOCTH (171 OJIOKOB ¢ TeHEpaTOpaMu
MouiHocThio 6osee 30 MBT);

9) cuMMeTpHUYHOH meperpy3ku 0OMOTKH CTaTopa reHepaTopa U 0OMOTOK TpaHchopMaTopa;

10) neperpy3ku 0OMOTKM pOoTOpa reHepaTopa TOKOM BO30ykaeHHs (U1 TypOOreHepaTopoB ¢
HETIOCPEICTBEHHBIM OXJIAKICHHUEM IIPOBOITHIKOB OOMOTOK M /ISl THIAPOTCHEPATOPOB);

11) moBsIICHUs HANPSDKEHUS HAa CTaTOpE reHepaTopa u TpanchopmaTope 6yioka (it OJI0KOB €
TypOorereparopaMu MOmHOCThIO 160 MBT 1 Gosiee u [u1s Bcex GJIOKOB ¢ THAPOreHEpaTOpaMH);

12) 3aMpIKaHMH Ha 3€MJTI0 B OJJHOHM TOYKE MM BO30YKIeHHS (B COOTBETCTBHH ¢ 3.2.85);

13) 3aMBIKaHMIA HA 3€MITIO BO BTOPOI TOYKE IIETH BO30YKICHUS TypOOreHepaTopa MOITHOCTHIO MEHEE
160 MBT;

o 1
14) acMHXPOHHOTO peXHuMa ¢ IoTepel Bo3OyxkaeHus (B cooTBeTcTBUH C 3.2.86);

O npeoTBpallleHNH aCHHXPOHHOTO peXuMa 0e3 oTepu Bo30y»KIeH s CM. IIL. 3.3.
15) moHmkeHns ypoBHs Maciia B 0ake TpaHcopmaropa;
16) yactuyroro npobos u3oisiiuu BeooB 500 kB TpanchopmMaTopos.

3.2.73. Yka3aHHA 10 BEIIOJHEHHUIO 3aIUTH TEHEPATOPOB U IMOBBIIIAIOIINX TPAHC(HOPMATOPOB,
OTHOCSIIINXCS K UX Pa3JeIbHOM paboTe, NeHCTBUTENbHBI U IJIsl TOTO CIydasi, KOrJja OHU OOBEINHEHBI B
0J10K reHepaTop-TpanchopMarop (aBTOTpaHCHOPMATOP), C YISTOM TPeOOBAHMUH, IPUBEICHHBIX B
3.2.74-3.2.90.

3.2.74. Ha Giokax c reHeparopaMu MOITHOCTRIO Oosiee 30 MBT, kak mpaBmiio, 10KHA OBITH
MPeyCMOTPCHA 3alllTa OT 3aMBIKAaHHI HA 3€MITIO B IICTIHA TCHEPATOPHOTO HAITPSDKCHHMS,
OXBaTHIBAIOIIast BCIO 0OMOTKY CTaTopa.

[Ipu mourHOCTH TeHepaTopa 610koB 30 MBT 1 MeHee ciemyer IpUMEeHSTh yCTPOICTRA, 3aIIUIIIAIONIIE
He MeHee 85% oO0MoTkH cratopa. [IpuMeHeHne Takux yCTPOMCTB JIOMYCKAeTCs TaKXKe Ha OJI0KaX ¢



TypOorenepaTopaMu MouHocThIo 0T 30 10 160 MBT, ecinu ju1s 3amuThl Beeit 0OMOTKH cTatopa
TpeOyeTcst BKIIOYEHHE B 1€ TeHEpaTopa JOMOJHUTEIILHOM anmapaTypebl.

3ammra A0KHA OBITH BHITIOJIHEHA C JSMCTBHEM Ha OTKJIFOUEHHUE C BRIIEPKKON BpeMeHu He Oonee 0,5 ¢
Ha Bcex Oyokax 0e3 OTBETBJICHHMH Ha T€HEpaTOPHOM HAINPSIKEHUU U C OTBETBIICHUSMH K
TpaHcdopmaTopaM COOCTBEHHBIX HYk 1. Ha Ookax, IMEIONIUX 3JIEKTPUYECKYIO CBSI3b C CEThIO
COOCTBEHHBIX HYXJI HJIM OTpeOUTEICH, MUTAIOMINXCS 110 JIMHUSM OT OTBETBICHUH MEXKTY
TEHEePaTopoOM H TPaHCHOPMATOPOM, E€CIIH €eMKOCTHBIHN TOK 3aMBIKaHHUI Ha 3¢MITIO COCTABISAET 5 A H
Oouee, JOJKHBI OBITh YCTaHOBJICHBI ICHCTBYIONIHME HAa OTKITIOYCHHUE 3aIIUTHI OT 3aMBbIKaHUN Ha 3€MITIO
B 0OMOTKE CTaTopa reHeparopa 1 OT JBOWHBIX 3aMbIKaHUI Ha 3eMIII0, KaK 9TO IpeyCMaTpuBaeTcsl Ha
reHeparopax, padoraromux Ha coopHbie HHEI (cM. 3.2.38 1 3.2.39); ecnu eMKOCTHBIH TOK 3aMBIKAHHUS
Ha 3eMJIIO COCTABILIET MEHEE 5 A, TO 3aIUTa OT 3aMBbIKaHMH Ha 3€MJTI0 MOXKET OBITH BBITIOJTHEHA TaK
e, Kak Ha Oyiokax 0e3 OTBETBICHHI Ha TeHEPaTOPHOM HAIPSDKEHUH, HO C JIGHCTBUEM Ha CUTHAJL.

IMpyu HaTMYIHH BEIKITIOYATENS B IETN TEHEPATOPa IOJDKHA OBITH JOMOHHTEIBHO MPEIyCMOTPEHA
CHTHAITM3AIMs 3aMBIKAHU I Ha 3eMJTI0 Ha CTOPOHE TeHEPaTOPHOTO HAMPSHKEHUS TpaHchopMaropa
OJ10Ka.

3.2.75. Ha Groke ¢ TeHepaToOpoM, UMEIOIINM KOCBEHHOE OXJIAXKICHHE, COCTOSIIEM U3 OHOTO
reHepaTopa 1 0JJHOTo TpaHcdopmaropa, Ipu OTCYTCTBUH BBIKIIIOYATENS B LIENH TeHepaTopa
PEKOMEHIyeTCs TPElyCMaTPUBaTh OJHY OOIIYIO MPOAOJIBHYIO TU(GepeHIMATbHYIO 3aIIUTy OJI0Ka.
[pu HaTMYKMK BBIKJTIOYATENS B [IEMU TeHEPAaTOpa Ha FeHepaTope U TpaHc(hopMaTope JA0JIKHBI ObITh
YCTaHOBJICHBI OT/ICNbHBIC AU PEPCHIINATBHBIC 3AIHTHL.

[Tpu ucnop30BaHKy B OJIOKE IBYX TPaHC(HOPMATOPOB BMECTO OJIHOTO, a TAaKXKe IpH paboTe NBYX U
OoJiee reHepaTopoB Oe3 BHIKIIIOUaTeNel B OJI0Ke ¢ OHUM TpaHc(opMaTopoM (YKpyIHEHHBIH 0JIOK) Ha
Ka)KIOM reHepaTope U TpanchopmaTope MomHocTsI0 125 MB-A u 6onee momkHa OBITh
IpeayCMOTpEHa OTAebHAs NpoaoabHas Anddepeniuanbpas 3ammra. [Ipu oTcyTcTBIN BCTPOCHHBIX
TpaHcOpMaTOPOB TOKA Ha BBOJAX HU3IIETO HAMPSDKEHUS 3TUX TPAHC(HOPMATOPOB OMYCKACTCS
IpUMeHeHHe oomiel nudQepeHranbHON 3alUThL 11 IBYX TpaHc(hopMaTopoB.

Ha 6110Ke ¢ reHepaTopoM, IMEIOIINM HEeIIOCPEICTBEHHOE OXJIAXKICHUE IPOBOJHUKOB OOMOTOK,
clieyeT IpeaycMaTpUBaTh OTAEIbHYIO IPOJONIBHYIO U (epeHIHaIbHYIO 3auTy reHeparopa. Ilpu
9TOM, €CJIH B IIETIH I'eHEPaTOpa MMEETCs! BBIKIIIOYATENb, TO JI0JDKHA OBITh yCTAHOBIICHA OT/EJIbHAS
muddepeHnranpHas 3amura TpaachopmaTopa 0roka (WM KaXkIoro TpaHchopMaTopa eciii B OJIOKeE C
TeHepaTopoM paboTaroT ABa TpaHchopMaTopa win OoJiee; IpH OTCYTCTBUU BCTPOCHHBIX
TpaHc(opMaTOpOB TOKA Ha BBOJAX HU3IIETO HAIPSDKEHHUS TUX TPAHC(HOPMATOPOB OMYCKACTCS
npuMeHeHne oouiel nuddepeHranbHON 3aMTh A1 TpaHchopMaTopoB 0JI0Ka); MPU OTCYTCTBHA
BBIKJTIOYATES JUTA 3alUTHl TpaHCc(opMaTopa OJI0Ka CIeyeT YCTAHOBUTD JIMOO OTICIBHYIO
mudhepeHIHaIbHYIO0 3aUTY, JIN00 00IIyI0 MPOAOIbHYI0 A (depeHINaTBHYIO 3aIIUTy OJIoKa (11
0JI0KOB, COCTOSAIIMX M3 OJHOTO TeHepaTopa ¥ OJHOr0 TpaHc(hOopMaTopa, MPEANOYTUTEIbHA 00Imast
mddepennnanpHas 3amura 010Ka).

Co cTOpOHBI BEICIIET0 HANpsDKEeHUs AuddepeHnnanbHas 3ammura Tpanchopmaropa (610ka) MOKET
OBITH BKJIIOYEHA HA TPaHCPOPMATOPHI TOKA, BCTPOCHHBIE B TpaHchopmaTop Oisoka. [Ipu atom st
3alIUTHl OIMHOBKY MEX/Iy BBIKIIFOUATENISIMH HA CTOPOHE BBICILIETO HANPSDKEHUS M TpaHC(HOPMATOPOM
6J510Ka JTI0JHKHA OBITh YCTAHOBIICHA OT/IENIbHAS 3aIIUTA.

OtnenbHast auddepeHnranbHas 3alKUTa FreHepaTopoB I0JKHA OBITh BHIIOJIHEHA TpeX (a3Hoi
TpeXpesieiHHON C TOKOM cpabaThIBaHUs aHAJIOTHYHO YKa3zaHHOMY B 3.2.36.

Jliist pe3epBUpOBaHUsl yKa3aHHbBIX AU GepeHIINaIbHBIX 3alIUT Ha OJI0KaX C reHepaTopamMy MOIIHOCTHIO
160 MBrT 1 6ojice, UMEIOIIUME HEIOCPEACTBECHHOE OXJIAXICHUE MPOBOJIHUKOB OOMOTOK, CIICAYET
MpeyCMaTpUBaTh pe3epBHYIO MUMGEPEHINATHHYIO 3aIIUTY, OXBAaTHIBAIOIIYIO TEHEPATOP U
TpaHchopMaTop OJI0Ka BMECTE ¢ OITMHOBKOM Ha CTOPOHE BEICIIICTO HATIPSKCHHS.

PexomeHyeTcst ycTaHOBKA pe3epBHON nuddepeHIaabHOM 3auThl 0J0KOB U IIPU MOIHOCTH
TCHEPaTOPOB C HEMOCPECTBEHHBIM OXJIAXKICHHEM MPOBOTHIUKOB 00MOTOK MeHee 160 MBT.



[Tpu npuMeHeHnn pe3epBHON A GepeHaIbHON 3aIUThI Ha 0JI0Kax 0e3 BBIKIIOYATEN sl B LETTH
reHepaTopa peKOMEHIyeTcs IpelycMaTpuBaTh OT/eIbHbIE OCHOBHBIE MU (D (hepeHInaTbHbIEC 3aIIUTHI
reHeparopa u TpaHcdopmaTopa.

[pu HaIM4YKMHK BBIKIIOYATEIIS B IIEH TeHEpaTopa pe3epBHas auddepeHnnanibpHas 3aiuTa J0/DKHa
BBIMIOJIHATHCS € BbLIEpKKoii Bpemenu 0,35-0,5 c.

3.2.76. Ha typboreneparopax ¢ IByMsI WJIH TpeMs HMapaJUIeTbHBIMI BETBIMU OOMOTKH CTaTopa
JIOJDKHA OBITh NMPEIYyCMOTPEHA OHOCUCTEMHAs TToTiepeyHas 1udepeHaibHas 3alKTa OT BUTKOBBIX
3aMBIKaHU{ B OIHOHU (aze, eicTByommas 0e3 BhIACPKKH BPEMEHH.

3.2.77. Ha 6nokax ¢ reHeparopamMu MOITHOCTEIO0 160 MBT 1 6oiiee ¢ HemocpeICTBEHHBIM
OXJIQXKICHUEM ITPOBOIHUKOB OOMOTOK JIOJDKHA OBITH MPEAYCMOTPEHA TOKOBAsI 3al[UTa 00PAaTHOU
MOCJIEIOBATENILHOCTH C MHTErPaJIbHOM 3aBUCUMOM XapaKTePUCTUKON, COOTBETCTBYIOLIEH
XapaKTEPUCTHUKE TOITyCTUMBIX ITEPETPy30K 3aIIUIIaeMOr0 TeHepaTopa TOKaMH 00paTHOM
MOCTIEIOBATEBHOCTH. 3aIInTa JOJDKHA ISHCTBOBATh HAa OTKIIIOYEHHE BBIKITIOUATENS TEeHEpaTopa, a mpu
€ro OTCYTCTBHH - Ha OTKJIFOUCHHUE OJI0Ka OT ceTH. i1 pe3epBUPOBAHHMS 3aIMUT CMEKHBIX ¢ OJIOKaMu
9JIEMEHTOB yKa3aHHas 3alluTa JOJKHa UMETh OpraH ¢ He3aBUCHUMOMN BBIIEPKKOM BpEMEHH,
JIeHCTBYIOMNI Ha OTKIIOYCHUE OJI0Ka OT CETH M IBYXCTYICHUYATHIM JieiicTBAeM cornacHo 3.2.81.

Ha 670kax ¢ reneparopamMu MOIHOCTEIO MeHee 160 MBT, HMEIOIIMMHI HEMOCPEICTBEHHOE
OXJIaXKJICHUE MTPOBOAHNKOB OOMOTOK, a TaKkKe Ha OJIOKax ¢ THApOreHepaTopaMy MOIIHOCTBIO0 Oonee 30
MBT, IMeoImnMHI KOCBEHHOE OXJIAXKICHHE, TOKOBYIO 3alIUTY 0OpaTHOH IOCIIEI0BATEILHOCTH CIIEAYET
BBIIIOJHATh CO CTYNIEHYaTOM WIIM 3aBUCUMOM BBIIEPKKOW BpeMeHu. [Ipu 3TOM pasHble CTyneHu
3alIMTHl MOTYT UMETh OJTHY HJIH OoJiee BhIJepikeK BpeMeHu (cM. 3.2.81, n. 4). Yka3aHHas cTyneH4arast
WJIY 3aBHCHMasl BBIIEPXKKA BPEMEHH JI0JDKHA OBITH COTJIACOBAHA C XapaKTEPUCTUKON IOy CTUMBIX
Meperpy3o0K reHepaTopa TOKOM 00paTHOI mocienoBaTeTbHOCTH (cM. 3.2.41).

Ha 610kax ¢ TypOoreHepaTopaMu ¢ KOCBEHHBIM OXJIAXKICHUEM MOIIHOCTBIO Oojiee 30 MBT 3amura
JIOJKHA OBITH BBINOJIHEHA coriacHo 3.2.41.

Kpowme 3ammr, neiicTByIOIMKX Ha OTKIIIOUYEHHUE, Ha BCeX OJI0Kax ¢ TypOoreHepaTopaMu MOIITHOCTEIO
6oniee 30 MBT noskHa OBITH IIPElyCMOTpPEHA CHUTHAIM3AIMS TIEperpy3KH TOKaMH 00paTHO
M0CJIEIOBATENILHOCTH, BBINOJIHsIEMasi B COOTBETCTBUH € 3.2.41.

3.2.78. Ha 6mokax ¢ reHepaTopaMy MOITHOCTBIO Oonee 30 MBT 3amuTa 0T BHEIIHUX CUMMETPHYHBIX
K3 nomkHa ObIT BBITIONIHEHA, KaK yka3aHo B 3.2.42. [Ipu 3TOM [UIsi THIPOTEeHEPaToOpOB HAIIPSKEHUE
cpabaThIBaHUS 3alIUTHI ClieyeT MpUHUMaTh okoo 0,6-0,7 HomuHansHOTO. Ha 610Kax ¢
TypOOoTreHepaTopamMu, IMEIOIINMH PE3EPBHBIA BO3OYANTENb, yKa3aHHAS 3aIUTa TOJDKHA OBITH
JOTIOJTHEHA TOKOBBIM peJjie, BKJIIOYEHHBIM Ha TOK CO CTOPOHBI BBICILIETO HANpPSDKEHUS OOKa.

Ha 610kax ¢ rereparopamu MomHOCTEI0 60 MBT 1 GoJiee BMeCTO yKa3aHHOM 3allUTE PEKOMEHIYETCS
MIPUMEHSATH TUCTAHIIMOHHYIO 3ammuTy. Ha G10kax ¢ reHepaTopaMu, IMEIONIIMH HETIOCPEICTBEHHOE
OXJIaX/IEHUE MPOBOJTHUKOB 0OMOTOK, BMECTO pe3epBHOH nudpepeHIraabHoli 3amuTsl (cM. 3.2.75)
JIOMYCKaeTCsl yCTaHABIMBATh JBYXCTYIECHYATYIO IUCTAHIIMOHHYIO 3aIUTy OT MEX/1y(pa3HbIX KOPOTKUX
3aMBIKAHHUH.

IepBast cTyneHs 3TOMH 3aIUTHI, OCYIIECTBISIONIAs OJIMKHEE PE3EPBUPOBAHNUE, JOJIKHA BBIOIHITHCS C
OJIOKMPOBKOM MPH Ka4aHHSX U JIeHiCTBOBATh, KaK yka3zaHo B 3.2.81, 1. 3, ¢ BbIEPIKKON BPEMEHH HE
6ouee 1 c. [lepBas cTyneHs 10/DKHA HA/IE)KHO OXBATHIBAaTh TpaHc(opmarop Giioka mpu odecriedeHnn
CEJIEKTHBHOCTH C 3allINTaMH CMEXHBIX 3JIEMEHTOB. Pe3epBrupoBaHue MepBOH CTYNEHBIO 3aIIUT
reHeparopa o0s3aTeNbHO, ecIi Ha O0J0Ke IPUMEHSIOTCA OTAeNbHBIE U (hepeHITnaTbHbIE 3aIIUTHI
TpaHchopMaTopa 1 reHepaTopa.

Bropas cTyneHs, ocyniecTBISIOMAs JaIbHEE PE3EPBUPOBAHNE, T0JDKHA JEHCTBOBATh, KaK YKa3aHO B
3.2.81,m 2.



PexoMeHyeTcs yCTaHOBKA IBYXCTYIIEHYATOM JUCTAHLIMOHHOM 3aIlUTh] U IIPU HAJIUYUU PE3EPBHOM
T PepeHIHATEHON 3alIUTHI ¢ TENBI0 YBeIndeHHS 3 GEKTHBHOCTH JaTbHETO pe3epBupoBanus. O6e
CTYINEHU AMCTAaHLUMOHHOM 3alUTHl B 3TOM Cllydae JOJDKHBI AEMCTBOBATh, Kak yka3aHo B 3.2.81, m. 2.

3.2.79. 3amuty ot BHemHNX K3 Ha 610Kax ¢ reneparopamu MoriHocThio 30 MBT 1 MeHee cienyer
BBINOJIHATE B cOOTBETCTBUH ¢ 3.2.43. [TapameTpsl cpabaTbiBaHus 3aIIMTHI HA OJIOKax C
TUAPOTrE€HEPATOPaMHU CIEAYET IPUHUMATh coryiacHo 3.2.42, 3.2.43 u 3.2.78.

3.2.80. Ha Gyiokax reneparop - TpanchopMaTop ¢ BHIKIIOYATEIIEM B IIEITH IeHepaTopa Mpy OTCYTCTBHH
pe3epBHOI quddepeHnnanbHol 3ammThl 010Ka JOIDKHA OBITH IPEeyCMOTPEHa MaKCUMasIbHasi TOKOBAs
3aIllITa CO CTOPOHBI BHICIIETO HANPSHKEHHS OJIOKa, IpeIHa3HauCHHAs ISl pe3ePBUPOBAHMSI OCHOBHBIX
3ammUT TpaHchopmaropa 6J0Ka pu paboTe C OTKIIIOYCHHBIM T€HEPATOPOM.

3.2.81. Pe3epBHas 3amuTa 6JIOKOB reHEpaTop - TpaHc(opMaTop 10IKHA OBITH BHIIIOIHEHA C YyUYETOM
CIIC/TyFOIIETO:

1. Ha cTtopoHe reHepaTopHOTO HampshkeHus TpaHchopmaropa OJ0Ka 3aliTa He yCTaHABINBACTCS, a
HCIIOJIB3YETCS 3aIUTa TeHepaTopa.

2. Ilpu nanbHeM pe3epBUPOBAHKH 3alUTA JI0JDKHA JEWCTBOBATh, KaK [IPABUIIO, C JIBYMSI BBIIEPKKAMHU
BPEMECHHU: C MIEPBOH - HA JICJICHUE CXEMbI HAa CTOPOHE BBICIICTO HATIPSKCHUS OJ10Ka (HampuMep, Ha
OTKITIOYCHHUE ITUHOCOCIMHUTEIIFHOTO U CEKIIMOHHOTO BBIKITFOUATENCH ), CO BTOPOH - HA OTKJIFOUCHHE
0JI0Ka OT CETH.

3. [Ipu OnroKHEM pe3epBUPOBAHUH JIOJDKHBI IPOU3BOIUTHCS OTKIIFOUCHHE O10Ka (TeHepaTopa) OT CETH,
raiieHue NoJs TeHepaTropa u OCTaHOB 0JI0Ka, eciii 3To Tpedyercs 1o 3.2.89.

4. OTnenpHBIE CTYIIEHH WIH yCTPOHCTBA PE3epBHON 3aIIUTHI B 3aBUCUMOCTH OT WX HAa3HAYCHUS U
11eJ1ec000pa3HOCTH UCIIOIB30BaHUS IPU AaJIbHEM U OJIMKHEM Pe3epBUPOBAHUU MOTYT UMETh OIHY,
JIBE WJI TPH BBIAEP’KKH BPEMEHH.

5. Oprassl mycka HanpspKeHus 3amuT 1o 3.2.78 u 3.2.79 pekoMeHayeTcs MpeycMaTpUBaTh CO
CTOPOHBI TCHEPATOPHOTO HAMPSHKEHUS U CO CTOPOHBI CETH.

6. JIns1 OCHOBHBIX M PE3EPBHBIX 3aIUT OJIOKA, KaK MPABIIIO, JOJDKHBI OBITH IPEIYCMOTPEHBI
OTJeNIbHBIC BBIXOIHBIEC pelie ¥ MUTaHNE ONIEPATHBHBIM ITOCTOSIHHBIM TOKOM OT Pa3HBIX
aBTOMATHYECKHUX BBIKJIFOYATEICH.

3.2.82. Ha 6mokax ¢ TypOOoreHepaTopaMu 3aiuTy OT CHMMETPHUYHBIX IIEPErPy30K CTaTopa CIeIyeT
BBITIOJTHATH TaK e, KaK Ha TeHepaTopax, paboTaronux Ha cOOpHbIe MHHEI (cM. 3.2.47).

Ha runposnekrpocrannmsx 6e3 IOCTOSIHHOTO JIeKypCTBa ONEpaTHBHOIO ITEpcoHalla KpoMe
CUTHAIM3AI[MHA CHMMETPHUYHBIX NTEPErpy30K JOIKHA OBITh MPEIyCMOTPEHA 3aIUTa C HE3aBUCUMO
XapaKTEpUCTUKOH, IeHCTBYIOIIAs ¢ OONBbIIeH BRIACPKKONW BpEeMEHH Ha OTKIIIOUEeHHE OI0Ka
(reHepaTopa) U ¢ MEHBIIICH - Ha Pa3rpy3Ky. BMecTo yka3aHHOH 3aIUThl MOTYT OBITh HCIIOJIb30BaHbI
COOTBETCTBYIOIINE YCTPOICTBA B CUCTEME PEryJIMPOBaHHS BO30YXKICHHUSI.

3.2.83. Ha reneparopax momntHocThio 160 MBT 1 601ee ¢ HEemoCpeICTBEHHBIM OXJIAKICHUEM
MIPOBOIHUKOB OOMOTOK 3aIl[MTa OT IEPErpy3Ku 0OMOTKH POTOpPA TOKOM BO30YKIICHHS JODKHA OBITH
BEITIOJTHEHA ¢ UHTETPAIBHONW 3aBHCUMOM BBIJICPKKOW BPEMEHH, KOTOPAst COOTBETCTBYET
XapaKTEPUCTUKE JIOMYCTUMBIX MEPErPy30K reHEepPaTOpa TOKOM BO30YkIeHHMs. DTa 3aluTa JODKHA
JICWCTBOBATh HAa OTKJIFOUCHHE.

[Tpy HEBO3MOXKHOCTH BKJIIOUEHUS 3alIUTHI HA TOK pOoTOpa (Harpumep, pu OeciieTouHoM
BO30Y’KAE€HHUN) OMYCKAETCs] TPUMEHEHHE 3aIUTHI C HE3aBUCHMOH BBIICPKKOH BPEMEHH,
pearupyroieil Ha MOBBIIICHNE HAPSDKCHUS B LIS BO30YXKICHNUS.

B 3amuTe nomkHa OBITH IPEAYCMOTPEHA BO3MOXHOCTD JICHCTBHS C MEHBIIEH BBIAEPKKOW BpEMEHH Ha
CHIDKEHHE TOKa BO30yxaeHus. [Ipy Ham4uu ycTpoicTB OTpaHUyuCHHUS TIEPETPY3KH B PETYIISITOPE



BO30Y K/IeHHs AEHCTBUE HA Pa3rpy3Ky MOXKET OCYIIECTBISTHCS OJTHOBPEMEHHO OT 3TUX YCTPOWCTB U OT
3alUTHI poTopa. JlomyckaeTcst Takyke HCIOb30BaTh yCTPOMUCTBO OrpaHHueHMs neperpysku B APB s
JEWCTBHS Ha Pasrpy3Ky (C IByMs BBIACPKKaAMU BPEMEHH) U OTKIoueHue. [Ipu 3ToM 3amuTa ¢
HMHTETpaJIbHOM 3aBUCHMOM BBIAEPKKON BPEMEHHU MOXKET HE YCTaHABIMBAThCSI.

Ha typborenepartopax momHocTsio MeHee 160 MBT ¢ HerocpeacTBEHHBIM OXJIaXICHHEM
IIPOBOAHMKOB OOMOTOK M Ha THJIPOT€HEPaTOpax MOIIHOCThIO Oosee 30 MBT ¢ KOCBEHHBIM
OXJIaXICHUEM 3alIUTY CIEeTyeT BRITOIHATh aHAIOTHYHO TOMY, KaK yKazaHo B 3.2.46.

HpI/I HaJIMYnun YCTpoﬁCTB T'pyInIoBOTro yupaBJICHUA B036y>KH€HI/I€M Ha reHeparopax pCKOMCEHAYCTCA
BBIIIOJIHATH 3aIIUTYy C 3aBUCUMON BBI,HCp)I(KOﬁ BpPEMEHHU.

ITpu pabote reHepaToOpoB ¢ pe3epPBHBIM BO3OYAUTENEM 3alllTa POTOPA OT NEPErpy3KH J0KHA
ocraBathcs B padote. [Ipy HEBO3MOKHOCTH MCIIOJIL30BAHMS 3aIIUTHI C 3aBUCUMOM BBIICPIKKOM
BPEMEHH JIOITyCKAETCS MPeyCMaTpUBaTh HA PE3EPBHOM BO30YIUTENE 3AIIUTY C HE3aBUCHMON
BBIJIEPKKON BPEMEHH.

3.2.84. Ha 6rokax ¢ TypOorereparopaMu MOIHOCTEI0 160 MBT 1 6osee 1t mpeaoTBpanieHus
MOBBIIICHUS HATIPSDKEHUS B PEKUME XOJIOCTOTO X071 JI0JDKHA OBITh MPEyCMOTPEHA 3alIUTa OT
TMOBBIIICHUS HATIPSDKEHHSI, KOTOPAasi aBTOMAaTHYECKU BHIBOJUTCS U3 ACHCTBUS MIPH paboTe reHeparopa
Ha ceTh. [Ipu neicTBUY 3alIUThHI JOKHO ObITh 00SCIICYCHO rallleHUE MOJIs TeHepaTopa U BO30YIUTEIs.

Ha Girokax ¢ ruaporeHeparopamu It IpeAOTBPALICHUS MTOBBIIICHUS HAIPSDKEHHS TIPH cOpocax
Harpy3KH JOJDKHA OBITh IIPEyCMOTPEHA 3aIlUTa OT MOBBIMICHNS HAPSDKEHHA. 3alUTa J0JDKHA
JICWCTBOBATh Ha OTKJIIOYEHHUE 0JIoKa (TreHepaTopa) M TralleHue 1oiis reueparopa. Jlomyckaercs
JIeiCTBHE 3all[THl HA OCTAHOB arperara.

3.2.85. 3ammrTa OT 3aMBIKaHUI HA 3€MJTIO B OJTHOW TOYKE [IEMH BO30YXICHUS T0JKHA OBITH
peyCMOTPEHA Ha THIPOreHepaTopax, Ha TYpOOreHepaTopax ¢ BOASHBIM OXJIAXKICHUEM OOMOTKH
poTtopa u Ha Bcex TypOoreHeparopax momHocThio 300 MBT 1 Bhie. Ha ruaporeHepaTopax 3amura
JTOJDKHA IEHCTBOBAThH Ha OTKITIOYEHHE, a Ha TypOoTreHepaTopax - Ha CHTHAJ.

3amuTa OT 3aMBIKaHUH Ha 3eMJIF0 BO BTOPOM TOYKE LMK BO30YKIEHUS TypOOreHepaTopoB J10JKHA
OBITH yCTaHOBJIEHA Ha OyoKax MomHOCThIO MeHee 160 MBT B coorBeTcTBHM € 3.2.48.

3.2.86. Ha 6rokax ¢ typ6orereparopamu MomHocTei0 160 MBT 1 6oee, mMeronimu
HEIOCPEJICTBEHHOE OXJIAXKICHUE TPOBOAHUKOB OOMOTOK, M C THPOTEHEPaTOPaMH CIIEAyeT
MpelyCMaTpUBaTh YCTPOUCTBA 3aIUTHI OT ACHHXPOHHOTO PEKUMA C TIOTepeil BO30YkKICHUS.

YkazaHHBIE YCTPOICTBA pEKOMEHIYETCs IPIMEHATH B Ha TypOOreHepaTopax MOITHOCTEIO MeHee 160
MBT ¢ HEnOCPEICTBEHHBIM OXJIAXICHHUEM ITPOBOIHUKOB 00MOTOK. Ha 3THx TypOoreHeparopax
JIOITyCKAETCS TAKXKE MPETyCMAaTPUBATh aBTOMATHICCKOE BBIIBICHUAE ACHHXPOHHOTO PEKUMA TOIBKO IO
OTKITFOYCHHOMY TIOJIOKEHHUIO YCTPOMCTB aBTOMaTHUYECKOT'O TallleHUs oIS (0e3 MPIMEHEHHS 3aIiThI
OT aCHHXPOHHOTO PEXUMA).

[Tpu nepeBoie B aCHHXPOHHBIH PEXXUM TypOOTreHepaTopa, MOTEepsBLIET0 BO30YKICHNE, YKa3aHHbIC
BBIIIIE YCTPOWCTBA 3AIIMTHI MIIM aBTOMAaTHYECKOTO TAIIEHHS MO JOJDKHBI AEHCTBOBATH HA CUTHAII O
norepe Bo30Y>KICHUS U IPOU3BOJUTH ABTOMAaTHIECKOE MEPEKITIOUEHNE HarPy3KH COOCTBEHHBIX HYXK/[ B
OTBETBJICHUEM 0JIOKa, TEHEPaTOP KOTOPOTO MOTEPsT BO30YKIACHUE, Ha PE3EPBHBIA HCTOYHUK MTUTAHUSL.

Bce runporeneparopsl 1 TypOoreHepaTophl, He JOIMYCKAIOIINE aCHHXPOHHOTO PEXHUMa, a TaKXKe
ocTallbHbIE TypOOT€HEPaTOPEI B YCIOBUAX Ae(DUINTA PEaKTHBHOM MOIIHOCTH B CHCTEME NPH ACHCTBUH
yYKa3aHHBIX YCTPONCTB JOJKHBI OTKITIOYATHCS OT CETH.

3.2.87. Ilpy HaNIMYUM BBIKJIIOYATEINS B LIETIM TE€HEPATOPa C HEMOCPEACTBEHHBIM OXJIAXKIEHUEM
IIPOBOJHUKOB OOMOTOK CIIEIy€T NPEIyCMaTPpUBaTh PE3ePBUPOBAHUE MIPU OTKA3€ ITOTO BHIKIIOYATEIIS

(mampumep, npumeHenruemM YPOB).

3.2.88. YPOB 110 kB u BrImIe Ha 3I€KTPOCTAHIUAK JOIDKHO OBITH BRITOJIHEHO C YUETOM CIIEIYIOIIETo:



1. 11t npepoTBpalieHus H3HUIIHETO OTKIIIOUEHHST HECKOJILKMX OJIOKOB PE3epPBHOM 3aIUTON NpU
BO3HMKHOBEHHH Ha OJJHOM M3 HUX HEMOJIHO()A3HOTO PEKHMa B PE3yJIbTaTe OTKa3a BBIKIFOUATENS C
no(a3HbIM IIPUBOJOM IIPH €r0 OTKIIOUCHNUH HA 3IEKTPOCTAHLUSX C FEHEpaTOpaMy, HMEIOIUMHU
HEMOCPEICTBEHHOE OXJIAXKICHUE MPOBOJAHUKOB OOMOTOK, JIOJKEH OBITh MPEyCMOTPEH YCKOPEHHBIN
3anmyck YPOB (HanpuMep, OT TOKOBOH 3allUThI HYJIEBOH ITOCIIEIOBATEILHOCTH TpaHChopMaTopa
0J10Ka CO CTOPOHBI CETH C OOJBIINM TOKOM 3aMbIKaHUS Ha 3EMITIO).

2. 1y 37eKTPOCTAHIHIA, HAa KOTOPBIX OJIOKH reHepaTop - TpaHc(HOpMaTop U JTMHUU UMEIOT 00IIHe
BEIKJTFOUATEITH (HAIIpUMEp, MPH MPUMEHEHHH TTOJTYTOPHON CXEMBI FITH CXEMBI MHOTOYTOJIBHUKA),
HE00XOAMMO TPEyCMaTPUBATh YCTPOUCTBO TEICOTKITIOYCHHUS IS OTKITFOUCHUSI BRIKITFOUATEIS 1
3anpera AIIB Ha TPOTHBOMOIOXKHOM KOHIIE TUHUK TpH aeiictun YPOB B ciaydae ero mycka oT
3amuThl 010ka. Kpome Toro, ciienyer mpemycMaTpuBaTh aeiictBue Y POB Ha ocTaHOB mepenaTdnka
BBICOKOYACTOTHOM 3aILUTHI.

3.2.89. Ilpu aeitcTBUM Ha OTKJIIOUEHHUE 3aIIUT CTaTOpa TeHepaTopa u TpancopmaTtopa 6J0Ka OT
BHYTPCHHUX MMOBPEXKICHHIA, a TAKXKE 3aIl[UT POTOPA FCHEPaTopa J0JKHO MPOU3BOJUTHCS OTKIFOUYCHUE
MTOBPEXKICHHOTO 3JICMEHTA OT CETH, TalllCHHUE TOJIsl TeHepaTopa U Bo30oyaureis, myck YPOB u
OCYIIECTBIISATHCS BO3JCHCTBHUE HA TEXHOIOTMYESCKUE 3aIHUTHI.

Ecnu oTkntouenue ot 3allIUTHI IPUBOJAUT K 066CTO'~II/IBaHI/IIO HarpyskKu CO6CTB6HH])IX HYXI,
MIPHUCOEIMHEHHOM OTBETBIICHUEM K OJIOKY, 3alllUTa JIOJDKHA JISHCTBOBATH TAK)KE HA OTKIIIOYEHUE
BBIKJTIOYATEIICH B IENH Pab0odero NCTOYHNKA MUTAHNUS COOCTBEHHBIX HYK[ Ul MX IEpeBoa Ha
MUTAaHUE OT PE3EPBHOTO UCTOYHMKA ¢ TToMonsio ABP.

PeseprHbIe 3amuThI reHepaTopa U TpaHcopmaTopa OJI0Ka MPU BHEITHUX IMTOBPEKACHUSIX TODKHBI
JIEMCTBOBAThH B COOTBETCTBUH C 3.2.81, 1. 2-4.

Ha TenoBbIX 2JIeKTPOCTaHIUSIX ¢ OJIOYHOW CXEMOil B TETUIOBOM YacTH B ClIy4asX OTKIIIOUeHHs OJI0Ka
IIPY BHYTPEHHUX MOBPEXACHUSX JIOJDKEH 00eCTIeUnBATHCS MTOJHBIH ocTaHOB OJyioka. [Ipu BHEITHNX
TTOBPEK/ICHUAX, a TAKKE MPH ACHCTBHH 3alIHT B TEX CIydasX, KOT/Ia MOXKET OBITh OBICTPO
BOCCTaHOBJIEHA paboTa 610Ka, 6JI0K JOJDKEH MEePEBOAUTHCS B PEXKHUM XOJIOCTOTO X0/, €CIIH ATOT
PEKHM JOITyCKaeTCs TEIUIOMEXaHHUECKUM 000pyI0BaHHEM.

Ha ruaposnekTpocTaHIusIX IPH BHYTPEHHNX MOBPEXKICHMAX OJIOKa KPOME OTKJIIOYEHHS 010K
JIOJKEH TPOU3BOIUTHCS] OCTAHOB arperaTa. JlelicTBre Ha OCTaHOB arperara JIOImyCKaeTcs
OCYILIECTBIISITh TAKXKE ITPH OTKIIOYCHUH OJIOKA B pe3yJIbTaTe BHEIIHUX TTOBPEXKICHUIM.

3.2.90. Ha 6okax reHepartop - TpaHc(hOopMaTop - IMHUS OCHOBHAS 3alIUTa JIMHUH U pe3epBHAS 3aIlUTa
CO CTOPOHBI 3HEPTOCUCTEMBI JOJIKHBI ObITh BBHITIOJIHEHBI B COOTBETCTBHHM C TPEOOBAHMUSIMH HACTOAIIEH
TJIaBBI 110 3aLIUTE JMHUM, & CO CTOPOHBI 0J0Ka (PYHKINHU PE3EPBHOM 3alIUTHI JIMHUH JJOJKHEI
BBITIOJTHATHCS PE3EPBHBIMU 3alllUTaMH OJI0Ka.

3ammura 6J10Ka JOKHA OBITH BHITIOTHEHA COTIIACHO MPUBEICHHBIM BBIIIIE TPEOOBAHUSM.

Je#icTBre 3amMTHI OJI0KA HA OTKIIFOUEHHE BEIKIIoYaTens u myck YPOB co CTOpOHBI 3HEProCUCTEMEI
JIOJDKHO TIEPeaBaThCs C IIOMOMIBIO IBYX B3aUMOPE3EPBUPYEMBIX YCTPOUCTB TEICOTKIIOUCHHS 10
BBICOKOYACTOTHOMY KaHaITy WJIH IO MIPOBOaM CBs3u. KpoMe Toro, pekoMeHayeTcs perycMaTpruBaTh
OJTHOBPEMCHHOE JICHCTBHUE 3aIUTHI 0JI0Ka HA OCTAHOB MEPEIATUYNKA BHICOKOYACTOTHOM 3aIIUTHI.

Ha 610kax ¢ TypboreHepaTopaMu (TIpu OJIOYHOM CXeMe B TEIUIOBOH YaCTH) CO CTOPOHBI
HHEPrOCUCTEMBI JOJKHO NIEPEAABATHCS C MOMOIIBIO YCTPONCTBA TEJNIECOTKIIIOYEHUS HA
MPOTUBOIOJIOXKHBII KOHEI TMHUHU IeHCTBHE 3aIlUTHI IIHH (TIPH JBOWHON CHCTEME IINH) WIN IeHCTBHE
YPOB (1ipu moyTopHOH cXeMe MM CXeMe MHOTOYTOJIbHHKa) COOTBETCTBEHHO Ha IepeBo/] OJIoKa B
PESXUM XOJIOCTOTO XO/Ia WIIM Ha TallleHne MoJIsl TeHepaTopa 1 ocTaHoB Osoka. Kpome toro,
PEKOMEHAYETCA UCTIONB30BaTh YCTPOUCTBO TENECOTKIIIOYEHHUS AJIsl YCKOPEHH S TallleHHs OIS
reHepaTropa M OTKJIIOYEHUE COOCTBEHHBIX HYX]I IIPH JICUCTBUU PE3EPBHBIX 3aIUT CO CTOPOHBI
9HEPrOCUCTEMBI.



[Tpu HenoxHO}a3HOM OTKITIOYEHUH BBIKIIIOUATENSI CO CTOPOHBI CETH C OOJIBIIMM TOKOM 3aMbIKaHHUs Ha
3eMIII0, JOJDKEH IMPOU3BOJUTHCS YCKOpEHHbIH 3amyck YPOB Ttak ke, kak 3To npeaycMoTpeHo B 3.2.88,
m 1.

3AIIATA BO3AYIIHBIX U KABEJBHBIX JIMHUM B CETSX HAIIPSIXKEHUEM
3-10 kB C U30JIMPOBAHHOM HEUTPAJIBIO

3.2.91. Ins muanit B cetsx 3-10 kB ¢ n3onupoBaHHOI HEHTpaAIBIO (B TOM YHCIIE M C HEUTPAJIBIO,
3a3eMJICHHOM Yepe3 AyroracUTEIbHBIN peakTop) AOJKHBI OBITH IPEIYCMOTPEHBI YCTPONUCTBA pesleitHOM
3alUTH OT MHOTO(a3HbIX 3aMbIKAHUN M OT OJHO(A3HBIX 3aMbIKAHUN Ha 3EMJTIO.

3.2.92. 3ammty 0T MHOTO(A3HBIX 3aMBIKaHUH CIIeIyeT IpeayCMaTPUBATh B ABYX(a3HOM HCIIOTHEHUH
1 BKJIOYATh B OJTHH U T€ € (ha3bl M0 BCEH CETH AAHHOTO HAINPSDKEHUS JUI 00ECIEUCHUS OTKIIFOUEHHS
B 60J’II)I_HI/IHCTB€ CJIy4yacB ﬂBOﬂHbIX 3aMbIKaHHMI Ha 36MJIIO TOJIBKO OIHOI'0 MECTA MOBPEKIACHMS.

3ammTa JOIKHA OBITH BBITOJIHEHA OJHO-, IBYX- HJIM TPEXpEIeHHOH B 3aBUCHMOCTH OT TpeOOBaHUH
qyBCTBUTEIBHOCTH U HATEKHOCTH.

3.2.93. Ha oiMHOYHBIX JHHUAX C OJHOCTOPOHHUM ITUTAHUEM OT MHOTO(a3HBIX 3aMBIKAHUH JIOJIKHA
YCTaHABJIMBATHCA, KaK MPABUJIO, ABYXCTYIIEHYATasi TOKOBAs 3allUTa, I€pBasi CTYIIEHb KOTOPOM
BBIIIOJIHEHA B BUJIE TOKOBOM OTCEUKH, a BTOPas - B BUJE MAKCUMAJIBHON TOKOBOM 3aIUTHI C
HE3aBHCHMOU WM 3aBUCUMOM XapaKTEPUCTUKON BBIIECPKKU BPEMEHH.

Ha nepeakTrpoBaHHBIX KaOEIBHBIX TMHHUSX C OHOCTOPOHHUM IHTAHUEM, OTXOASAIINX OT IIWH
3JIEKTPOCTAHIINH, TOKOBBIE OTCEUYKH TOJKHBI OBITH BHIITOJHEHBI 0€3 BBIICPKKH BPEMEHH U 30HA UX
JICHCTBUS TOJDKHA OBITH ONPE/ICIICHA U3 YCIOBUS OTKII0UeHUS K3, COPOBOKAAIONIUXCS OCTATOYHBIM
HanpspKEHUEM Ha IIMHAX YKa3aHHbBIX dJeKTpocTaHiui Huxke 0,5-0,6 HOMUHaAIBHOTO. J[J1s BBINONIHEHUS
YKa3aHHOTO YCJIOBHS JIOITYCKACTCS BHIMTOJHATH 3aIIUTY HECEIEKTUBHOW B COYCTAHUH C YCTPOHCTBAMU
AIIB nim ABP, ucripaBisiioIuMy HOTHOCTHIO WIIH YaCTHYHO HECENICKTHBHOE JICHCTBHE 3aIIUTHI
JlomyckaeTcst ycTaHaBIMBATh yKa3aHHBIE OTCEUKH TAK)Ke Ha JIMHUSAX, OTXOISIINUX OT IIMH MOJACTaHIIUI
Y MIUTAIONINX KPYTHBIE CHHXPOHHBIE JIEKTPOABUTATENH.

Ecnu Ha HepeaKTHPOBAHHBIX KAOENbHBIX JIMHHUAX C OJHOCTOPOHHUM IIUTAHUEM, OTXOSIIUX OT LIWH
AJIEKTPOCTAHIMH, TOKOBbIE OTCEYKH HE MOTYT OBITh IPUMEHEHBI 110 TPEOOBAHHSIM CEJICKTUBHOCTH, TO
JULst obecriedeHus ObICTPOACHCTBUS JIOITYCKACTCsl IIPelyCMaTprUBaTh 3auThl 1o 3.2.94, . 2 wm 3.
[TprmeHeHne 3THX 3aIUT AOITyCKAETCs TaKkKe Uil pabounx JIMHNH COOCTBEHHBIX HYK TETIOBBIX
3JIEKTPOCTAaHLU.

Ha PCAKTUPOBAHHBIX JIMHUAX, BBIKIIFOYATCIIN KOTOPBIX HE paCCUUTAHbI HA OTKJIFOYCHUEC K3 a0
pe€aKkTopa, TOKOBbIE OTCEYKH HE JOITYCKAKOTCA.

3.2.94. Ha oiMHOYHBIX JIMHUSX C IByCTOPOHHUM MMUTaHUEM TIPH HATUYUH WK OTCYTCTBUU OOXOIHBIX
CBsI3€H, a TaKKe Ha JTMHUAX, BXOJSIIUX B KOJIBLEBYIO CETh C OJHOM TOUKOW MUTAHUS, PEKOMEHAYETCA
MIPUMEHATH TE XK€ 3aIIUTHI, YTO U Ha OAWHOYHBIX JIMHUSIX C OJJHOCTOPOHHUM IHTanueM (cM. 3.2.93),
BBITIOJHAS X TIPH HEOOXOANMOCTH HAaNPaBICHHBIMH.

B HEJIAX YOPOUICHUA 3alllUT U 00ecreyeHus: X CEJIEKTUBHOIO I[Ci/iCTBPISI JAOITYCKACTCs MIPUMCHSATD
ABTOMATUYECKOEC ACJICHNUEC CETU Ha paJUaJIbHBIC YYACTKWN B MOMEHT BO3SHUKHOBCHUS ITOBPEKIACHUS C

MOCJIEAYIOIIUM aBTOMAaTUIECKUM €€ BOCCTAHOBJICHUEM.

Ecimm HCHAITPpABJICHHAA WJIN HAIIPABJICHHASA TOKOBAs CTyIICHYAaTas 3aliuTa HE obecneynBaer Tpe6yeMLIX
6LICTpOI[€I\/'ICTBI/I$I 1 CEJICKTUBHOCTH, OOITYCKACTCA MMPEAyCMaTpHUBATh CICAYOMINE 3allUThI:

1) AMCTaHIMOHHYIO 3aIIUTY B IPOCTEHIIEM HCIIOTHEHUH;

2) moriepeunyto auddepeHInanbHy0 TOKOBYIO 3aIIUTY (715 CIBOCHHBIX KaOCIBHBIX JTMHHN);



3) npononeHYIO AuddepeHINATEHYO TOKOBYIO 3aIIUATY JJI1 KOPOTKUX YYACTKOB JIMHHUI; TIPU
HEOO0XOAUMOCTH TIPOKIIATKH CIIEIIHATHHOTO Kabeis TONBKO LIS MPOAONBbHON quddepeHInanbHON
3alUTHI JUIMHA €70 JT0JDKHA OBITh He Ooiiee 3 KM.

JIns 3amuT, yka3aHHBIX B I1. 2 ¥ 3, B KQUECTBE PE3EPBHOM 3aIlIUTHI CIEeAyeT NPelyCMaTpUBaTh
TOKOBYIO 3aIlUTY.

3.2.95. Ilpu BBINMOJHEHNH 3aILUTHI HapayieabHbIX JUHUH 3-10 KB cnemyeT pykoBOJICTBOBAThCS
yKa3aHUSIMH JUTSL TapaulesIbHBIX JIMHAHK B ceTax 35 kB (cm. 3.2.104).

3.2.96. 3amuTa oT 0gHO(A3HBIX 3aMbIKaHUI HA 3eMJTIO TOJIKHA ObITh BBITTOJHEHA B BUJIC:
CEJICKTUBHOM 3alIUTHI (YCTAHABIMBAOIICH MOBPEXKICHHOE HAIIPABIICHHE), ICHCTBYIOIICH Ha CUTHAIT;

CEJIEKTUBHOM 3aIUTHI (YCTaHABIMBAIOIIEH TOBPEXKACHHOE HAIIPABIICHNE), IEHCTBYIOMIEH Ha
OTKJIFOUCHHUE, KOT/Ia 3TO HEOOXOMMO 10 TPeOOBaHUAM OC30MIACHOCTH; 3allMTa JOJIKHA OBITh
YCTaHOBJICHA HA IMHUTAIOIINX IEMEHTAX BO BCCH AIEKTPHUCCKU CBSI3aHHOH CETH;

yCTpOfICTBa KOHTPOJIA U30JIA0NN, IIPU 3TOM OTBICKAHUEC MMOBPEKIACHHOTO 3JIEMEHTA TOJIKHO
OCYIIECTBJIATHCA ClICHHUAIbHBIMU yCTpOﬁCTBaMH; JOITYCKAa€TCA OTBICKaHUC MMOBPEKICHHOI'O 3JIEMCHTA
MMOOYCPECAHBIM OTKIIFOUCHUCM HpHCOCZ[HHeHHﬁ.

3.2.97. 3ammra oT 0HO(]A3HBIX 3aMbIKAaHUH HA 3eMJTIO JOJKHA OBITh BBITIOJNHEHA, KaK TIPABUIIO, C
UCIIOJI30BaHUEM TPAHC(HOPMATOPOB TOKA HYJIEBOH MMOCIICI0BATCILHOCTH. 3aIMTa B MIEPBYIO OUEPe/Ih
JIOJDKHA PearupoBaTh HA YCTAHOBHUBIIMECS 3aMBIKAHHS HA 3€MITIO; JOIYCKACTCS TAKXKE MPUMCHCHHE
YCTPOUCTB, PETUCTPUPYIOMNX KPATKOBPEMECHHBIEC 3aMBIKaHNUs, 0€3 00eCTIeYeHHsT TOBTOPHOCTH
IEUCTBHS.

3ammra oT 0JHO(A3HBIX 3aMbIKaHUH Ha 3eMJIIO, JIEHCTBYIOIIAs HAa OTKIIOYEHUE 0e3 BBIIEPIKKU
BPEMEHH 10 TpeOoBaHISIM Oe30macHOCTH (cM. 3.2.96), moInKHA OTKITIOYATh TOIBKO AIIEMEHT,
MIUTAFOLINI OBPEXACHHBIN y4acTOK; IIPH 3TOM B Ka4eCTBE PE3EPBHOI IOJDKHA OBITh MPeyCMOTpEHA
3allIKTa, BHINOJHAEMAsl B BUJIE 3aIIUTHI HYJIEBOH MOCIEA0BATEIBHOCTH C BBIIEPKKOH BpeMEHH OKOJIO
0,5 ¢, nefcTByIOIast HAa OTKIIIOUYEHHUE BCEH IIEKTPUUECKH CBS3aHHOM CETH - CHCTEMBI (CEKIMN) ITHH
WY MIUTAFOLIETO TpaHc(hopMaTopa.

YBenuueHne Toka NPOMBIIIIEHHON YaCTOThI CIIEHATIBHO JJIsl 0OecrieueH s AeHCTBUS 3alUThI B CETH C
HEHUTpaiblo, 3a3eMJIIEHHOI Yepe3 TyroracuTeNbHbIH peakTop (HanpuMep, C MOMOIIBIO PACCTPOHKH
peakTopa), KaK IpaBuiIo, HE AOIYCKAaeTCs MPEeayCMaTpHBaTh.

3AIIATA BO3AYIIHBIX U KABEJBHBIX JIMHUI B CETSIX HAIIPSIKEHUEM
20 11 35 kB C U30JIMPOBAHHOW HEUTPAJIBIO

3.2.98. Ins muanit B cetsix 20 u 35 kB ¢ n30nmpoBaHHON HEHTPaIbIO JOIDKHBI OBITH MPETyCMOTPEHEI
YCTPOICTBA pesIeHOM 3aluThl OT MHOTO(a3HbIX 3aMbIKAHUI U OT 0JHO(DA3HBIX 3aMBIKAHUI HA 3EMIIIO.

3.2.99. 3amuTy OT MHOTO(a3HBIX 3aMbIKaHUH CIIEAYET IpeycMaTpuBaTh B AByX(azHOM
JBYXpEJIEHHOM MCHOJHEHNHN M BKJIIOYATh B OHH U Te ke (pa3bl Mo Bcel CeTH JaHHOTO HANPSDKEHUS
JUIs1 00€CTIEYEHUsI OTKITFOUEHHS B OOJBIIMHCTBE CIIydaeB IBOMHBIX 3aMbIKaHUH Ha 3€MIIFO TOJIBKO
OJTHOTO MECTa MOBPEXKACHUs. B 11e/1X MOBBIIIEHUS YYBCTBUTEIBHOCTH K MTOBPEKACHHUIM 32
TpaHc(opMaTopamMHt ¢ COeMHEHNEM 00MOTOK 3B€3/1a-TPEYTOJIbHUK JOITyCKAETCs BHIIOJIHEHHE
TpeXpernerHON 3alIUThI.

38.H1[/1Ty oT OLlHO(l)aSHI)IX 3aMbIKaHHMI Ha 3eMIII0 CJICAYCT BBINOJHATH, KaK MpaBuiio, € JNCHCTBHEM Ha
CHUT'HaJI. I[J'ISI OCYIICCTBJICHHWA 3allIUThI JOITYCKACTCA UCIIOJIb30BATh YCTpOﬁCTBO KOHTPOJIA U301 UU.



3.2.100. ITpu BBIOOpPE THIIA OCHOBHOM 3aIUTHI CIIEAYET YUUTHIBATH TPEOOBAHHS 00ECIICUEHNUS
YCTOHYUBOCTH pabOTHI SJHEPTOCUCTEMEI M HAJIC)KHOM pabOTHI MOTPEOUTEIS aHATIOTHYHO TOMY, KaK 3TO
YYUTBIBACTCS JUIS 3alUTH THHUH HanpspkeHneM 110 kB (cm. 3.2.108).

3.2.101. Ha oaAMHOYHBIX JMHUSIX C OMHOCTOPOHHHUM IMTAaHUEM OT MHOTO()a3HBIX 3aMbIKAaHUH JTOJKHBI
OBITH YCTaHOBJIEHBI IIPEUMYIIIECTBEHHO CTYIEHYAThIE 3AIUTHI TOKA WM CTYIIEHYAThIe 3aIlUThl TOKa U
HaINpsDKEHMS, a €CIIM TAKHE 3alUThl HE YJOBJIETBOPSIIOT TPEOOBAHMSIM UyBCTBUTEIBHOCTH HITH
OBICTPOTHI OTKIIIOUCHHS TOBpekaeHUS (cM. 3.2.108), HampuMep Ha TOJIOBHBIX yYacTKax, -
JUCTaHIIMOHHAs CTyIMeHYaTasl 3al[iTa IPEUMYIIECTBEHHO C IyCKOM IO TOKy. B mocnennem ciaydae B
Ka4ecTBE JOTOJIHUTEIFHOM 3alIUThl PEKOMEH TyETCsl UCIIOIb30BaTh TOKOBYIO OTCEUKY 0€3 BBIICPKKH
BpPEMEHH.

JIns auHUN, COCTOSIIUX U3 HECKOJIBKUX MOCIE0BATEIBHBIX YYaCTKOB, B LEJIAX YIPOIECHHS
JIOITyCKAeTCs UCIOJIb30BaHUE HECEIEKTUBHBIX CTYIEHYAThIX 3aILUT TOKA ¥ HANPSHKEHUS B COYETAaHUU C
ycTpoiictBamu noouepeanoro AIIB.

3.2.102. Ha 0qfMHOYHBIX JIMHHUSIX, HMCIOIIMX IUTAHKUE C IBYX WK O0Jiee CTOPOH (TIOCIIeAHEE - Ha
JIUHHSX C OTBETBICHUSMH ), KaK [IPH HAIMYWH, TaK U IIPU OTCYTCTBUU OOXOJHBIX CBS3CH, a TaAK:KEe Ha
JMHASAX, BXOJAIINX B KOJBIEBYIO CETh C OTHOW TOYKOW MUTAHUS, PEKOMEHAYETCS IPUMEHSTD TE KE
3aIUTHI, YTO ¥ HA OJWHOYHBIX JIMHHUAX C OHOCTOPOHHUM muTaHueM (cM. 3.2.101), BRIMOTHSIS UX MIPH
HEOOXOAMMOCTH HAIIPABICHHBIMHU, a TUCTAHITMOHHBIC - C ITyCKOM OT pejie conpoTunieHus. [Ipu stom
JIOTYCKAeTCsl HECEJIEKTUBHOE OTKIIIOUEHUE CMEXHBIX d1eMeHTOB pu K3 B "MepTBO#" 30HE 1O
HATIPsDKCHUIO peJie HAIPaBJICHUS MOIIHOCTH, KOT/Ia TOKOBAsl OTCEUKa, UCIIONb3yeMasl B KA4eCTBE
JIOTIOJTHUTENBHOM 3amuTH (cM. 3.2.101), He ycTaHaBIUBaeTCs, HAPUMEP HU3-32 HEIOCTATOYHOH ee
YYBCTBUTEIHHOCTH. 3aIMTa YCTAHABIUBACTCS, KaK MPABUIIO, TOJIBKO C TEX CTOPOH, OTKYAa MOYKET
OBITh ITOJIAHO MHUTAHUE.

3.2.103. Ha KOpOTKHX OIMHOYHBIX JTMHHUAX C JBYXCTOPOHHHUM IHUTAaHHEM, KOTIa 3TO TpebyeTcs 1o
YCIIOBUIO OBICTPOTHI JISHCTBHS, IOMyCKaeTCsl IPUMEHEHUE NPOJI0IbHON An(depeHIINaIbHON 3aIUThI B
KadyecTBe OCHOBHOM. [Ipu aTOM jMHa KaOest, MPOKIIabIBAEMOTO CIEUATILHO [UISl 3TOU 3alUThI, HE
JIOJDKHA TIPEBBIIIATh 4 KM. J{J1s1 KOHTPOJIS UCTIPAaBHOCTH BCITIOMOTATENFHBIX IPOBOJIOB 3aIIUTHI CIICAYET
IpeaycMaTpUBaTh CIeIHaIbHbIC YCTPOHCTBA. B JonmonaHeHne K mpoaoiasHOi nuddepeHmaIbHoi
3alUTe B KAYeCTBE PE3CPBHOI I0/DKHA ObITh IPUMEHEHA OHa U3 3anumT 1o 3.2.102.

3.2.104. Ha nmapayienbHBIX JTHHUAX, UMCIOIINX MTUTAHUE C ABYX WM 0OJee CTOPOH, a TaKkke Ha
MIUTAIOIIEM KOHIIE TapajlIeIbHbIX JIMHUI ¢ OAHOCTOPOHHUM MUTAHUEM MOTYT OBITh HCHONb30BaHbI TE
K€ 3alUThl, YTO U Ha COOTBETCTBYIOIIMX OJMHOYHBIX JUHUX (cM. 3.2.101 u 3.2.102).

Jlns yeKOpeHus: OTKITFOUEHUS TIOBPEXACHIU, 0COOCHHO TIPH MUCITIONB30BAaHIH TOKOBBIX CTYIEHYATHIX
3aIUT WIK CTYNEHYATHIX 3aIIAT TOKA M HANPSHKCHHUS, Ha JTMHUAX C IBYCTOPOHHUM IUTAaHHUEM MOXKET
OBITh MPUMEHEHA JIOMOJHUTEIBHO 3alUTa C KOHTPOJIEM HAMpPaBJICHHUS MOIIHOCTH B MapaUICIbHOM
JUHAU. DTa 3alllUTa MOXET OBITh BHIMIOJIHECHA B BUJIC OT/ICIEHOM MOTIEPEYHON TOKOBOW HAMPaBICHHOMN
3alIUTHI WM TOJIBKO B BUEC IENH YCKOPCHUS YCTAHOBJICHHBIX 3aIIUT (MaKCUMAaJIbHOH TOKOBOH,
JTUCTAHIIMOHHON) ¢ KOHTPOJIEM HAIPaBJICHUS MOIIIHOCTH B apaJICIFHOMN JINHHH.

Ha npremMHOM KOHIIE BYX MapauIeIbHBIX JIMHUN C OJHOCTOPOHHHUM IHUTaHUEM, KaK MPaBUIIO, JOJKHA
OBITB HCIIOIB30BaHA NONepeyHas AudepeHIanbHas HalpaBieHHas 3alInTa.

3.2.105. Ecnu 3amuta no 3.2.104 He ynoBierBopsieT TpedoBaHusM ObicTpoaeiicTBus (cM. 3.2.108), a
3alIUTa ¢ KOHTPOJIEM HAIPABJICHHS MOIHOCTH B MMAPAJUICIIEHON JTHHUU HETPUMCHIMA WA
HEXXeNaTelbHa, B KaUeCTBE OCHOBHO# 3aiuThl (Ipu paboTe MBYX MapauIeibHbIX JUHHI) HA IBYX
napauleNibHbIX JIMHHUSX C IByCTOPOHHUM MMUTaHHEM M Ha MUTAIOIIEM KOHIIE IBYX MapalIeibHbIX
JIUHHUN C OJTHOCTOPOHHUM IMUTAaHHEM CIICAYCeT MPUMEHATH MONePEUHY0 Tu(GepeHIIMaTbHY IO
HATIPABJICHHYIO 3aIUTy.

[Tpu 3TOM B pekumMe paboThl OTHOM JIMHUM, & TAKKE B KAYECTBE PE3EPBHOM P paboTe JABYX JIMHHUNA
CJIeJTyeT UCIOJIb30BaTh CTyMeH4YaTyto 3amuty 1o 3.2.101 u 3.2.102. [omyckaeTcsi BKIIOYSHHE dTOM
3aIIMUTHl WM OTAEIBHBIX €€ CTYICHEH Ha CyMMY TOKOB 00€MX JIMHUH (HanpuMep, pe3epBHON CTyIEeHH
B IIEJISIX YBEJIIMUCHHS €€ TyBCTBUTEIBHOCTH K OBPEXKICHNASM HA CMEXXHBIX dJIeMeHTax ). Jlomyckaercs



TaKXKe MCIOJIb30BaHUE MONepeyHON AudPepeHIaTbHON HATPABISHHOM 3alIUThI B JIONIOJIHEHHE K
CTYNEHYaThIM TOKOBBIM 3all[UTaM JJIsl YMEHbLIECHHUS] BPEMEHU OTKJIFOUEHHUS MOBPEKICHUS HA
3aIUIIACMBIX JTHHUAX, €CITH 110 YCIOBHUIO OBICTPOTHI AeicTBus (cM. 3.2.108) ee ycTaHOBKa HE
00s13aTelbHAa.

B oTnenbHBIX cnydasx Ha KOPOTKHUX HapalUIeIbHBIX JTHHUSAX JOITYCKAETCs MPUMEHEHHE MPOI0IEHOM
muddepeHnranpHOM 3anmTH (cM. 3.2.103).

3AIIATA BO3AYIIHBIX JINHAM B CETSIX HAIIPSI)KEHUEM 110-500 kB C
YOO®EKTUBHO 3A3EMJIEHHOW HEUTPAJIBIO

3.2.106. My muamii B ceTsx 110-500 kB ¢ addpexTrBHO 3a3eMIIEHHON HEUTPAJIBIO TOJDKHEI OBITh
MIPEeIyCMOTPEHBI YCTPOWCTBA PeeHHON 3aIIUTHI OT MHOTO(A3HBIX 3aMBIKAaHIH U OT 3aMBIKaHUH Ha
3EMIIIO.

3.2.107. 3amuTsl TOMKHBI OBITE 000PYIOBAaHBI YCTPOHCTBAMH, OJIOKUPYIOIINMH HX ACHCTBHE NIPU
Ka4aHUsIX, €CII B CETH BO3MOXHBI Ka4aHHs WIIM ACHHXPOHHBIH X0/, TIPH KOTOPBIX BEPOSITHBI
U3NMIIHKE cpabaThIBaHUs 3alMThI. JIonmycKaeTcs BBINOIHEHUE 3aIUThI 0e3 OJIOKHPYIOIINX YCTPOHCTB,
€CITM OHAa OTCTPOCHA OT KayaHWii o BpeMeHu (okoio 1,5-2 ¢).

3.2.108. My nuauit 330 kB # BhIIIe B Ka4eCTBE OCHOBHOW JOJDKHA OBITH MIPEIyCMOTPEHA 3aIIUTa,
nerictByromas 6e3 3ameyieHus npu K3 B 11000 TOYKE 3alUIIAeMOr0 Y4acTKa.

Jnst munuit Hanpsbxkenuem 110-220 kB Bompoc o Tuiie OCHOBHOM 3aIIMThI, B TOM YHCIE O
HE00XO0ANMOCTH IIPUMEHEHHS 3aIIUTHI, eiicTBytommel 6e3 3amemanerns npu K3 B mo60it Touke
3alIMIIAEMOr0 y4acTKa, JOJDKEH PEllaThCsl B IEPBYIO OUePe/ib C yU4ETOM TPeOOBaHMs COXPaHEHHS
YCTOWYHMBOCTH PabOTHI SHEprocucTeMsl. [Ipu 3ToM, eciu 1o pacyeram yCTOWYHBOCTH PabOTHI
9HEPTrOCUCTEMBI HE PEIBABIIIOTCS IpyTHe, 00Jee )KeCTKHEe TPeOOBaHMS, MOKET OBITh IPHHATO, YTO
yKa3aHHOE TpeOOBaHME, KaK MPaBUIIO, YAOBIETBOpseTCs, Koraa Tpexdazusie K3, mpu KoTophix
0CTaTOYHOE HAMPSDKEHHE Ha IIUHAX AIIEKTPOCTAHIMI 1 nozcTanimii Hinke 0,6-0,7 U o ?
OTKJTFOYAIOTCA 0€3 BBIACP)KKH BpeMEHU. MeHbIee 3HaueHne ocTaTogHoro Hanpspkerus (0,6 U HoM )
MOXeT ObITh fomyiieHo ans gunuii 110 kB, meHee oTBeTcTBeHHBIX JIuHUH 220 kB (B cCHIIbHO
Pa3BETBJIECHHBIX CETSX, IJIe IINTaHUE MTOTPEeOUTENeH HaJe)KHO 00ECIIEYNBACTCS C HECKOJIBKUX CTOPOH),
a TaKke I Oosree 0TBETCTBEHHBIX JHHUI 220 KB B ciydasx, korna paccmarpuBaemoe K3 He
MIPUBOJNUT K 3HAYUTEILHOMY COpPOCY Harpy3Ku.

[Tpu BBIOOpE THIA 3aIUT, YCTaHaBIMBaeMbIX Ha nHUAX 110-220 kB, kpoMe TpeboBaHMs COXpaHEHUS
YCTOWYMBOCTH pabOTHI 3HEPTOCHCTEMBI IOJDKHO OBITh YUTEHO CIEIyIoIIee:

1. Ha nunusix 110 xB u Bbie, orxonaumx oT ADC, a Takke Ha BCeX 2JIEMEHTaxX MPUJIETaloIIeH CeTH,
Ha KOTOPHIX Ipu MHOTOo(a3Hbx K3 ocTarouHoe HapsHKeHUE MPSMOUN TOCIIEI0BATEIIFHOCTH Ha
CTOPOHE BBICIIIETO HarpspkeHust 010koB ADC MOXKeT CHIKAThCs Ooiee yeM 110 0,45 HOMUHAIIBHOTO,
cienyeT o0ecreunBaTh pe3epPBUPOBAHNE OBICTPOACHCTBYIOMINX 3AIIUT C BBIIEPKKOH BpEMEHH, HE
npesbimatomei 1,5 ¢ ¢ yaerom aevictsus YPOB.

2. IToBpexIeHus, OTKIIFOYESHHE KOTOPBIX C BBIICPHKKOI BPEMEHH MOXKET IIPHBECTH K HAPYLICHHIO
paboTHI OTBETCTBEHHBIX MOTpeOUTENeH, JODKHBI OTKIIOYATHCS 0€3 BBIIEPKKH BpeMEHH (Harmpumep,
MOBPEKACHUA, ITPU KOTOPBIX OCTATOYHOC HAIPAKCHUE HA MIMHAX SHCKTpOCTaHLII/Iﬁ u HO[[CTaHL[I/Iﬁ

U .
Oyzner Hroke 0,6 ~ FOM | eCITM OTKIIFOUEHHE UX C BBIICPKKON BPEMEHH MOXKET IIPUBECTHU K
camopasrpy3Ke BCJIEICTBHE JABUHBI HAIPSKESHUS, MITH ITOBPEXKICHHUS C OCTATOYHBIM HampshkeHueM 0,6

oM 31 GoJiee, eCIT OTKITFOUEHHE UX C BRIACPKKOW BPEMEHU MOXKET IMPUBECTH K HAPYIICHHUIO
TEXHOJIOTHUH).



3. IIpu HeoOxoaMMOCTH OcylIecTBIIeHHs ObicTpoeiicTBytomiero AIIB Ha iuHUM TOKHA OBITH
yCTaHOBIICHA OBICTPOJICHCTBYIOMIAs 3aliTa, 00ecIIeunBaronasi OTKIIOUCHNE TOBPEKACHHOMN JTMHUH
6e3 BBIIEP)KKH BPEMEHH € 00EHX CTOPOH.

4. Ilpu OTKIIIOYEHUH C BBIIEP’KKOI BpEMEHU OBPEKICHUI C TOKaMH, B HECKOJIBKO pa3
MIPEBOCXOAALINMH HOMUHAIIBHBIN, BO3MOXKEH HEJOITyCTUMBIHN Ieperpes MPOBOIHUKOB.

JlomyckaeTrcsi TpUMEHEHHE ObICTPOICHCTBYIOMNX 3aIIUT B CIIOKHBIX CETSIX M MPU OTCYTCTBHU
W3JI0’KEHHBIX BBIIE YCIOBUM, €CIIM 3TO HEOOXOAMMO AJIsl 0OecTIeYeH s CeNIEKTHBHOCTH.

3.2.109. IIpu onieHke obecriedeHns TPeOOBAHUHN YCTOMYNBOCTH, HCXOAS U3 3HAYEHUI OCTaTOYHOTO
HanpspxeHus 1o 3.2.108, Heo6X0AUMO PYKOBOJICTBOBATECS CIIEIYIOIINM:

1. i OMMHOYHOM CBA3H MEXY AJIEKTPOCTAHIUSAMY WM YIHEPTOCUCTEMAMHU yKa3aHHOe B 3.2.108
0CTaTOYHOE HANPSHKEHHUE JI0JDKHO OBITh MMPOBEPEHO HA IMHMHAX MOACTAHIUHA U 3IEKTPOCTaHIUH,
BXOZAIINX B JaHHYIO CBA3b, NpH K3 Ha TMHUSX, OTXOAALIMX OT 3TUX IIWH, KPOME JIMHUH,
00pa3yoLIMX CBA3b; JUIS OJJMHOYHOH CBSI3H, COJEPIKAILEH YaCTh yYaCTKOB C MapajieIbHBIMU
JUHUAMY, - Taxoke Npu K3 Ha ka0l U3 3THX NapajieabHbIX THHUU.

2. Ilpy HaIMYMK HECKOJIBKHX CBSI3eH MEXTY dJIEKTPOCTAHIMAMH WM SHEPrOCHCTEMaMH yKa3aHHOE B
3.2.108 3HaYeHHE OCTATOUHOIO HANPSHKEHHS JOJIKHO OBITh IPOBEPEHO Ha MIMHAX TOJIBKO TeX
MIOJICTAHIIMI WK JIEKTPOCTAHIMH, TJIe COSANHSIOTCS 3TH CBsA3H, pu K3 Ha CBs3SIX U Ha ApYrUx
JIMHHSAX, MUTAIOMIMXCS OT TUX [IMH, a TAKXKE Ha JIMHUSX, TUTAIOIUXCS OT IIMH NOACTAHIUHA CBSI3EH.

3. OcrarouHOe HanpsHKEHHE JOJDKHO OBITH MpoBepeHo npH K3 B KoHIle 30HBI, 0XBaThIBa€MON NEPBOi
CTYIEHBIO 3aLUTHI B PEXKUME KACKAaJHOTO OTKIIIOYEHUS MOBPEKACHUS, T. €. I0CNIE OTKIIIOYECHUS
BBIKJTIOYATEIISI C IIPOTHBOTIOJIOKHOTO KOHIIA JIMHUY 3aIIUTON 0€3 BBIIEPKKH BPEMEHH.

3.2.110. Ha ogMHOYHBIX JHHUSX C OMHOCTOPOHHHUM IMTAaHUEM OT MHOTO()a3HBIX 3aMbIKAHUH CleyeT
yCTaHaBJIMBATh CTYIEHYAThIE TOKOBBIC 3aIUTHI WJIM CTYIIEHYATHIEC 3aIIMTHI TOKa U HanpspkeHus. Eciu
TaKHe 3aIIUTHI HE YIOBJICTBOPSIOT TPEOOBAHUSAM TyBCTBUTEIHHOCTH MM OBICTPOTHI OTKITIOUCHUS
noBpexaeHus (cM. 3.2.108), HanpuMep Ha TOIOBHBIX YYaCTKaX, FIIU €CIIH 3TO IIeJIECO00pas3Ho 1Mo
YCIIOBUIO COTJIACOBAHMUS 3aLUT CMEKHBIX YUaCTKOB C 3aI[UTOM pacCMaTpUBAEMOI0 y4acTKa, 10JDKHA
OBITH IIpeycMOTpEHa CTyIeHYaTasl AUCTaHIIMOHHAs 3aluTa. B mocienHem ciydae B KauecTse
JIOTIOTHATEIHHON 3aIIUTHI PEKOMEHIYETCS HCII0Ib30BaTh TOKOBYIO OTCEUKY 0€3 BBIIEP)KKH BPEMEHH.

OT 3aMBIKaHU Ha 3€MJTIO JIOJDKHA OBITH MPEyCMOTpPEHa, Kak MPaBuilo, CTyIeHYaTasi TOKOBas
HalpaBJIeHHasl WJIM HEHaIlpaBJIeHHas 3alllMTa HyJIEBOH ITOCIIeI0BATEIbHOCTH. 3allnuTa JOJKHA OBITh
YCTaHOBIICHA, KaK IIPABUIIO, TOJILKO C T€X CTOPOH, OTKYAa MOXKET OBITh MOJAHO MUTAHHE.

I[J'lﬂ J'II/IHPIﬁ, COCTOANIUX U3 HECKOJIbKUX MOCJTI€A0BATECIIbHBIX YYAaCTKOB, C IICJIbIO YIIPOIICHU
JIOITYCKaeTCsl NCIIOJIb30BAHNE HECEIIEKTUBHBIX CTYNEHYATHIX 3aIIUT TOKA M HaNpspKeHus (0T
MHOTO(a3HbIX 3aMBIKAHUH) M CTYIIEHYAThIX TOKOBBIX 3aLIUT HYJEBOH MTOCIEI0BATEIBHOCTH (OT
3aMBIKaHUH Ha 3eMJII0) B COYETAHUH C yCTpoHCcTBaMu noouepenuoro AIIB.

3.2.111. Ha ogMHOYHBIX JMHUSX, UMEIOLIUX MMUTAHUE C IBYX WK OoJiee CTOpOH (IIociieiHee - Ha
JUHAAX C OTBETBIICHHUSMH), KaK MIPH HAIMYNH, TaK U IIPH OTCYTCTBUU OOXOJHBIX CBS3CH, a TaKKe Ha
JIUHUSX, BXOJIAIINX B KOJBIIEBYIO CETh C OJTHOM TOYKOH MUTaHUSA, OT MHOTO(a3HBIX 3aMbIKAHUN
JIOJDKHA OBITh MPUMEHEHA AMCTAHLMOHHAS 3aIluTa (IPEeUMYIIIECTBEHHO TPEXCTyIIeHYaTas),
UCTONb3yeMas B KAUeCTBE PE3CPBHOM WIIM OCHOBHOH (TIocieHee - TONbKO Ha tuHusAX 110-220 kB).

B kauecTBe JI0MOTHUTENBHO# 3alIUTHl PEKOMEHIYETCsI HCIIOIb30BaTh TOKOBYIO OTCEUKY Oe3
BBIJICPXKKH BPEMEHH. B OTICIBHBIX ClTyYasx IOMYCKACTCs UCIOJIb30BaTh TOKOBYIO OTCEUKY IS
JICHCTBUS TIPU OIMIMOOYHOM BKJIFOUCHHUH Ha TPeX(a3HYIO 3aKOPOTKY B MECTE YCTAHOBKH 3aIl[UTHI, KOTIa
TOKOBAsI OTCEUKA, BBIMOIHECHHAS JJIsl ICUCTBUS B IPYTUX PEKUMAX, HE YIOBICTBOPSIET TPEOOBAHHIO
YyBCTBUTENBHOCTH (cM. 3.2.26).

OT 3aMbIKaHUI Ha 3€MITIO JOJDKHaA OBITh npeayCcMoOTpeHa, Kak MpaBujio, CTyli€eH4YaTasd TOKOBas
HamnpaBJICHHAA WX HECHAIIPABJICHHAA 3aluTa HyHeBOﬁ IOCJICA0BATCIIBHOCTH.



3.2.112. B kauecTBe OCHOBHOH 3alUTHl OT MHOTO(a3HBIX 3aMBIKaHWI HA IPUEMHOM KOHIIE TOJIOBHBIX
YYaCTKOB KOJIBIIEBOH CETH C OJJHOI TOYKON MUTAHUSI PEKOMEHAYETCS IPUMEHATh OHOCTYIIEHYATYIO
TOKOBYIO HAIIPaBJICHHYIO 3aIUTY; Ha IPYTUX OAWHOYHBIX JHHUAX (mpeumymiecTBeHHO 110 kB)
JIOITyCKAETCs B OTAEIBHBIX CIIydasX MPUMEHSTh CTYIEHUAThIe TOKOBBIC 3aIUTHI HJIH CTYTIEHYATYIO
3aIIUTY TOKa U HAlPSDKEHUS, BHIIOJHSS UX B ClTydae HEOOXOIMMOCTH HalPaBJICHHBIMU. 3alIUTY
CJIETyeT YCTaHABINBATh, KAK IPABHJIO, TOJIBKO C TEX CTOPOH, OTKYIa MOKET OBITh IIOAAHO TIHTaHUE.

3.2.113. Ha napannenbHbIX JMHUSIX, UIMEIOLIMX MMTaHUE C IBYX WK 00Jiee CTOPOH, a TAKXKE Ha
MU TAFOIIEM KOHIIE MapaJuUICIbHBIX JIMHUHA ¢ OJJHOCTOPOHHUM MTUTAHUEM MOTYT OBITh HCIIOJIB30BAHEI TC
JKE 3aIUTHI, YTO ¥ HA COOTBETCTBYIOIINX OJMHOYHBIX TUHIAX (cM. 3.2.110 m 3.2.111).

I[J'lﬂ YCKOPE€HUA OTKIIIOYCHU 3aMbIKaHMI Ha 3€MIJII0, @ B OTACJILHBIX ClIy4dasiX U 3aMbIKaHHUI MCXKIY
(ha3zaMy Ha JIMHKAX C IBYCTOPOHHUM ITUTAHHEM MO>KET OBITh IIPMMEHEHA JIONIOJIHUTEIbHAS 3alluTa C
KOHTPOJIEM HalpaBJICHUS] MOITHOCTH B MTApAJUIEIBHON JIMHUH. JTa 3aIIUTa MOXKET OBITh BHINOTHEHA B
BHJIC OT/ICIIEHON MOTIEPEYHOI TOKOBOH 3aIIUTHI (C BKIFOYCHHUEM pelie Ha TOK HyJIeBOH
MOCJIEI0BATEILHOCTH WM Ha (Da3Hble TOKH) MJIHM TOJILKO B BUJIE LIEIIH YCKOPEHHUS YCTaHOBJICHHBIX
3amuT (TOKOBOH HYJIEBOM MOCIIEA0BATEIIFHOCTH, MAKCUMAIbHON TOKOBOW, TMCTAaHIIMOHHOM U T. 11.) ©
KOHTPOJIEM HaIlpaBJIeHNS] MOITHOCTH B MAPAJUIECTBbHBIX JTHHUSIX.

C LCJIbIO MOBBICHUA YYBCTBUTCIIBHOCTH 3aIIUThI HyﬂeBOﬁ oCI€A0BaTCIIbHOCTU JOITYCKACTCA
npeayCcMaTpruBaThb BbIBEICHUC U3 pa6OTLI OTACJIBHEBIX €€ CTyHeHeﬁ IIpHU OTKIIFOUCHHH BBIKJIIIOYATECIIA
HapaHHCHLHOfI JIMHUMU.

Ha npuemHOM KOHIIe IBYX MapajIeIbHBIX JMHUI ¢ OTHOCTOPOHHUM NUTaHHUEM, KaK MPaBHIIO, JOJDKHA
OBITH TIpelyCMOTpEeHa HonepeyHas AudpepeHIaibHas HalpaBieHHas 3alnTa.

3.2.114. Ecim 3amuTta o 3.2.113 He ynoBnerBopsieT TpeboBanusaM OpicTpoaeiicTus (cMm. 3.2.108), B
Ka4yecTBE OCHOBHOM 3alUTHI (TP paboTe ABYX Mapajlie]bHbIX JIMHUI) Ha IUTAIOIEM KOHIIE JBYX
napasiensHelx JuHui 110-220 kB ¢ 01HOCTOPOHHUM NUTaHUEM U HA IBYX MapaiielbHbIX TUHUAAX 110
KB ¢ 1ByCTOPOHHNM NMUTaHHEM NPEUMYIIECTBEHHO B PacIpeACIUTENbHBIX CETSIX MOXKET OBITh
MpUMEHEHa nonepeynas AudepeHIanbHas HalpaBICHHAs 3aIINTa.

[pu 5TOM B peskrMe paOdOTHI OJTHOM JIMHUH, a TAKXKE B KAUECTBE PE3EPBHON IPU pabOTE IBYX JIMHUMA
ncnoip3yercs 3amuTa mo 3.2.110 u 3.2.111. Jlomyckaercss BKIFOUSHUE STON 3aIIATH WK OTACTHHBIX
ee CTyIleHel Ha CyMMY TOKOB O0eHX TMHHUN (HallpuMep, OCIEeTHEH CTYIICHH TOKOBOM 3aIUThI
HYJIEBOH MOCJEeI0BATENIBHOCTH) C IIEJIbIO TIOBBIIICHUS €€ YyYBCTBUTEIBHOCTH K TIOBPEXKJACHUSIM Ha
CMEXHBIX 3JICMECHTAX.

Jomyckaercs ucmonp30BaHue NOMIEPeIHOH nuddepeHraIbHOI HallpaBICHHON 3alUThI B
JIOTIOJTHEHHE K CTYIEHYaThIM TOKOBBIM 3allliTaM NapajuiedbHbIX JuHui 110 kB a5 ymeHblieHus
BPEMEHU OTKIIIOUEHUS TOBPEXKACHUS Ha 3aIUIIAEMbIX JTUHUIX B CIy4asX, KOTr/a MO YCIOBUAM
ovicTponeiicTBus (cM. 3.2.108) ee ncmoap30BaHKE HE ABISIETCS 00SA3aTCIHHBIM.

3.2.115. Ecim 3ammra o 3.2.111-3.2.113 He ynoBiieTBOpsieT TpeOOBaHUIO OBICTPOACHCTBHS (CM.
3.2.108), B kauecTBE OCHOBHBIX 3aIIUT OAMHOYHBIX W MAPAIIICIBHBIX JHHUAHN C IBYCTOPOHHUM
MMUTaHHAEM CIIEAYET MPeayCMaTPUBATh BEICOKOYACTOTHEIE H IPOJONIbHBIC i hepeHITnaTbHbIC 3aIIUTHL.

Jna muanit 110-220 kB pexomeHyeTcst ocymecTBIATh OCHOBHYIO 3allIUTY C UCIIOIb30BaHUEM
BBICOKOYACTOTHON OJIOKHPOBKH JUCTAHIIMOHHON M TOKOBOM HANPaBJICHHOW HYJICBOU
MTOCTIEIOBATEIHLHOCTH 3aIIHT, KOT/Ia TO IIeJIeCO00Pa3HO 10 YCIOBUAIM YyBCTBUTECIBFHOCTH (HAIIPUMED,
Ha JTUHHUAX C OTBETBJICHUSAMH) WIH YIIPOIICHHUS 3aIIUTHI.

[Tpn HE0OXOIMMOCTH MPOKIAIKH CHEIUAIBHOTO KabeIs UCIIOIb30BaHHUE TIPOAOJIEHOM
i dhepeHnnanbHO 3aKTHl T0TKHO OBITh 000CHOBAHO TEXHUKO-IKOHOMHYECKHM PACUETOM.

I[J'lﬂ KOHTPOJIA UCIIPAaBHOCTb BCTIOMOT'aTCJIbHBIX IMTPOBOAOB 3alIUTHI JOJIKHBL OBITH npeayCMOTPECHbBI
CIICIIMAJIbHBIC YCTpOﬁCTBa.



Ha nuamsix 330-350 kB B gonosiHeHUE K BHICOKOYACTOTHOM 3aIllUTE CIEAYyeT pelycMaTpuBaTh
HCIOJIb30BAHUE YCTPOUCTBA Mepejaur OTKIIYAIOLIETr0 UK PAa3peIIatoIero BEICOKOYaCTOTHOTO
CHUTHAJIA (U1 yCKOPEHUS ICHCTBHS CTYIIEHYATON pe3epBHOM 3aIIUTHI), €CIIA 3TO YCTPOUCTBO
peIycMOTpeHo st apyrux neneil. Ha muamsax 500 kB momyckaercst ycTaHaBIMBaTh YKa3aHHOE
YCTPOMCTBO CHEIUANBHO JIJISl PEICHHON 3aIIUThI.

Jormyckaercst B city4asix, KOT/ia 3To TpedyeTcs 0 yciaoBusaM ObicTpoaericTBus (cM. 3.2.108) mmu
qyBCTBUTEIBHOCTH (HAIIPUMED, HA JIMHUSX C OTBETBICHUSIMH), NCTIOJIb30BAHUE MIEpEIaun
OTKJIFOYAIOIIETO CUTHAJIA JIJISl YCKOPEHUSI IeUCTBUS CTyNeHYaThIX 3amuT jJuauid 110-220 kB.

3.2.116. IIpu BEIIOTHEHNH OCHOBHOM 3amuTHI IO 3.2.115 B KauecTBe pe3epBHBIX CIEAYET IPUMEHSITH:
oT MHOFO(l)aSHI)IX K3, KakK 1mpaBuJio, JUCTAHIIMOHHBIC 3alllUThI, IPEUMYIICCTBCHHO TPEXCTYNIEHYATHIC,

OT 3aMBIKaHHHA Ha 3eMJII0 CTYIIEHYAaThI€ TOKOBBIC HAITPABJICHHBIC NJIN HEHAIIPABJIICHHBIC 3AIIUTHI
HyHeBOﬁ IOCICA0BAaTCIBHOCTH.

Ha ciyuail juinTensHOro BeIBEEHUS U3 AEHCTBHSI OCHOBHOM 3aIUTHI, YKa3aHHOW B 3.2.115, korna ara
3aIiTa yCTaHOBJICHA 10 TPEOOBAHHUIO OBICTPOTHI OTKITFOUSHIS TOBpexkaeHus (cM. 3.2.108),
JIOIYCKaeTCsl MPEIyCMaTPUBATh HECEIICKTUBHOE YCKOPEHHE PE3EPBHOMN 3aIIUTHI OT 3aMbIKAHUI MEXITY
(azamu (HanpuMep, ¢ KOHTPOJIEM 3HAUCHHUST HANPSIKEHHSI PSIMOH 1TOCIIeI0BATEIBHOCTH).

3.2.117. OcHOBHBIE 3alIUTHI, OBICTPOACHCTBYIOIINE CTYIIEHH PE3EPBHBIX 3aIlIUT OT MHOTO(a3HBIX
3aMBIKaHUN ¥ H3MEPHUTENIbHbIE opranbl yerpoiicTBa OAIIB ms muawmii 330-350 kB 1omkHBEI OBITH
CIEIMAIBHOTO MCIOJIHEHHSI, 00ECIIEYMBAIOIIEr0 UX HOPMabHOE (QYHKIIMOHUPOBaHUE (C 33 JaHHBIMU
rapamMeTpamu) B YCJIOBUSIX MHTCHCUBHBIX IEPEXOIHBIX HJICKTPOMArHUTHBIX MPOLIECCOB U
3HAYUTEIBHBIX EMKOCTHBIX IIPOBOJMMOCTEH JTMHUMA. [IJ1s1 3TOr0 TOIDKHBI OBITH MTPETYCMOTPEHBI:

B KOMIUIEKTaX 3aIllUT U U3MepUTeNbHbIX opraHax OAIIB - MmeponpusaTus orpaHu4MBaIOLIe BIMSHIE
MIEPEXOTHBIX 3JIEKTPOMAarHUTHBIX IPOIECCOB (HapUMep, HU3KOYACTOTHBIE (DUIIBTPHI);

B auddepeHnanbHo-(ha3HON BRICOKOYACTOTHOM 3allluTe, YCTAHOBJICHHO!N Ha JIMHUSIX JJIMHON OoJee
150 kM, - ycTpoiicTBa KOMIIEHCALIUH TOKOB, 00YCJIOBJICHHBIX EMKOCTHOM POBOJNMOCTBIO JINHHU.

[Tpu BKIIFOYEHHHU OBICTPOJECHCTBYIOIINX 3alIUT HA CYMMY TOKOB IBYX HJIM Oojiee TpaHC(hOpMaTOpoB
TOKa B CIIy4ae HEBO3MO)KHOCTH BBIITOJHEHHA TpeOoBaHMit 3.2.29 pekoMeHaAyeTCsa MpeayCcMaTpuBaTh
CIICHHAJIbHBIC MCPOTIPUATUA NI UCKITIOUCHUS U3JIMIIHETO Cpa6aTI)IBaHI/ISI 3alIUT NPU BHECIIHUX
MOBPEXKICHUSX (HAaIIpUMep, 3arpyOJieHne 3alMT) WK YCTaHABIMBATh B IETIH JIMHUK OTAEIbHBIN
KOMIUIEKT TPaHC(HOPMATOPOB TOKA IS IUTAHHS 3AIUTHI.

B 3amurax, ycraHoBiaeHHbIX Ha JuHUAX 330-500 kB, 000pyn0BaHHBIX YCTPOHCTBAMH MPOIOIBHON
€MKOCTHOW KOMITCHCAIINH, TOJKHEI OBITH IPEIYCMOTPEHBI MEPOTIPUATHS IS PEAOTBPAIICHUS
V3IUITHETO cpabaThIBAaHMS 3alIUTHI IPH BHEIIHUX MTOBPEKICHIUSX, 0OYCIIOBICHHOTO BIASHUCM
yKa3aHHBIX yCTPOHCTB. Hampumep, MOTYT OBITH HCITOJIF30BAHbI peie HATIPABICHHSI MOIITHOCTH
00paTHOM NOCIIeI0BATEIFHOCTH WM TIepe/iada pa3pellaroniero Curuaa.

3.2.118. B cnyuae npumenenuss OAIIB ycTpolicTBa peneifHo 3auThl TOKHEI OBITH BBITOTHEHEI TaK,
YTOOBI:

1) mpu 3aMBIKaHUSAX HA 3EMITIO OJTHOHU (ha3bl, a B OTJCIBHBIX CIYJasX M MPH 3aMBIKAHUAX MEXKITY JTBYMS
(hazamu OBIIIO 0OECIIEYCHO OTKITFOUEHHE TOIBKO OJHOM (ha3bl (C MOCIEAYIONINM €€ aBTOMAaTHICCKUM
MOBTOPHBIM BKJIIOYCHUEM );

2) IIpU HEYCIICIITHOM IMOBTOPHOM BKIIFOUCHHH Ha NOBPCIKACHUS, YKA3aHHBIC B II. l, MMPOU3BOANTIOCH
OTKJIFOUYCHHUC OHHOﬁ HJIK TPEX (1)33 B 3aBUCUMOCTH OT TOI'O, IIPEAYCMAaTPpUBACTCA ,IUII/ITGJ'IBHHﬁ

HEToNHO(Da3HbBIA PeXUM pabOThl IMHUH WM HE IPEAyCMaTPUBAETCS;

3) npu Apyrux Buaax MOBPEXIICHHUS 3alllUTa JIeHCTBOBANIA HAa OTKIIOYEHUE TpeX (a3.



3ALIUTA HIUH, 3AIIMTA HA OBXO/IHOM, ITUHOCOEAUNHUTEJIBHOM N
CEKIIMOHHOM BBIKJIFOYATEJIAX

3.2.119. [y c6opueix muH 110 KB ¥ BEIIIE 3JEKTPOCTAHINNA U OACTAHIAN OTAETHHBIC YCTPOUCTBA
peneifHOMN 3aIUThI JOJDKHBI OBITH IPEIYCMOTPEHBI:

1) st AByX cuCTEM IIWH (JIBOMHAs CUCTEMa IIWH, IOJIyTOpHAsk CXeMa U JIp.) U OANHOYHON
CEKIIMOHUPOBAHHOI CHCTEMBI IIIVH;

2) sl OTMHOYHOW HECEKIIMOHUPOBAHHOM CUCTEMBI IIMH, €CJIH OTKIIOYSHHE MOBPEXKICHHUM Ha IITMHAX
JIEHCTBUEM 3aIIUT MPUCOEIUHEHHBIX 3JIEMEHTOB HEAOMYCTUMO TI0 YCIOBUSM, KOTOPbIE aHAJIOTUYHBI
npuBeAeHHBIM B 3.2.108, niM eciau Ha JUHUSX, TUTAIOIIKUX paccMaTpUBaeMble [IMHbBI, UMEIOTCS
OTBETBJICHUA.

3.2.120. [yt cOopHbIx muH 35 KB anexTpocTaHImii ¥ MOACTaHIUKI OTAEIbHBIE YCTPOHCTBA pesieiHHON
3aIIUTHI TOJDKHBI OBITH TPETYCMOTPEHBI:

10 YCJIOBUSIM, IIpUBeAEeHHBIM B 3.2.108;

JUISL IBYX CHCTEM WJIM CEKIMH IIHMH, €CIIU MTPH MCIIOIb30BAaHNH JUTS X Pa3/IeICHHs 3aIlnThI,
YCTaHOBIJICHHOW Ha IIMHOCOCIUHUTEIHHOM (CEKIIHOHHOM) BBIKITIOUATEIIE, MM 3AIUT, yCTAHOBJICHHBIX
Ha DJIEMEHTAaX, KOTOpBIE MUTAIOT JIAaHHBIE IIMHBL, HE YJOBJIETBOPSIOTCS TPEOOBAHMUS HAACKHOCTH
MUTaHUs NoTpeduTesel (¢ y4eToM BO3MOXKHOCTEH, obecnieunBaeMbIx ycrpoiictBamu AIIB u ABP).

3.2.121. B xauecTBe 3alUThl COOPHBIX IIMH JEKTPOCTAHIMK U moAcTaHIui 35 kB u Bl criemyer
npeyCMaTpUBaTh, Kak MpaBuio, U GepeHIMaIbHY0 TOKOBYIO 3alUTy 0€3 BhIICPKKH BPEMEHH,
OXBATHIBAIOMIYIO BCE 3JIEMEHTHI, KOTOPBIC TIPUCOCAMHEHBI K CHCTEME HJIM CCKIUH IIHMH. 3aIinuTa
JIOJDKHA OCYIIECTBISITHCS C IPUMEHEHHUEM CIICIUATIBHBIX Pelie TOKA, OTCTPOCHHBIX OT MEPEXOAHBIX U
YCTaHOBHUBILHMXCSI TOKOB HeOanaHca (HanpuMep, pelie, BKIFOUSHHBIX Yepe3 HACHIIIAIOIIUeCs
TpaHc(OopMaTOpbl TOKA, PEJie C TOPMOKEHHEM).

[pu npucoenuaennu TpanchopmaTopa (aBToTpanchopmaropa) 330 kB u BrImIe Horee yeM depes
OJIMH BBIKIIIOYATENb PEKOMEHIYETCS IIpeIyCMaTpuBaTh 1u(depeHHaIbHYI0 TOKOBYIO 3aLIUTY
OIIIMHOBKH.

3.2.122. 511 1BOMHOM CUCTEMBI IIMH NEKTPOCTAHIMN U oAcTaHIM 35 KB u BbllIE ¢ OJHUM
BBIKJTIOUATEIIeM Ha PHUCOSAMHEHHBIHN 31eMeHT nudepeHnraibaas 3aimTa J0JKHa ObITh
MPEIYyCMOTPEHA B UCIIOJHCHUH IS PUKCUPOBAHHOTO PACHIPEICICHHUS DIICMCHTOR.

B 3ammure mmH 110 kB u BBIIIIE ciienyeT npemxycMaTpuBaTh BO3MOKHOCTD U3MEHEHUST (PUKCAIINY TIPH
NIepeBOic MPUCOETUHEHHS C OHON CHCTEMBI IIUH Ha JPYTYIO Ha PSAAaX 3aKHMOB.

3.2.123. Tuddepennnanpras 3ammura, ykazanaas B 3.2.121 u 3.2.122, momkHa OBITh BEIIIOJIHEHA C
YCTPOMCTBOM, KOHTPOJISI ICIIPaBHOCTH BTOPUYHBIX IENeH 3aeiCTBOBAHHBIX TPaHC()OPMATOPOB TOKA,
JEHCTBYIOIINM C BEIIEP’KKOI BpEMEHH Ha BBIBOJ 3aIIUTHI M3 paOOTHI M1 HA CHTHAII.

3.2.124. [1y11 ceKIMOHNPOBaHHBIX MUH 6-10 KB 3nekrpocTaHnuii 1oKHA OBITh MIPEyCMOTPECHA
JIBYXCTyIeHYATas HeroHas auddepeHanbHas 3aliTa, IIepBas CTyIIeHb KOTOPO BEITIOJIHEHA B
BHJI€ TOKOBOW OTCEUKH I10 TOKY Y HAIIPSLDKEHUIO MIIM IMCTAaHLIMOHHOM 3aIMThI, a BTOpas - B BUIE
MaKCUMaJIbHOM TOKOBOM 3aIlUThI. 3alluTa JOKHA JeCTBOBATh HA OTKIIIOUEHUE TTUTAIOIINX
3JIEMEHTOB U TpaHc(opMaTopa COOCTBEHHBIX HYX/I.

Ecnu npu yka3aHHOM BBITIOJIHEHUH BTOPOH CTYIICHH 3aIUTHI HE oOecrieunBaeTcst Tpedyemas
qyBCTBUTEIBHOCTH MU K3 B KOHIIE MUTaeMbIX peaKTUPOBAHHBIX JIMHUH (Harpy3ka Ha MIMHAX
TeHEPAaTOPHOT0 HANPSDKEHHS OO0JIbIIAs, BEIKIIOUATEIH TUTAEMbIX JIMHUH yCTaHOBIICHBI 32
peaxkTopamu), CJIEyET BBIIOJIHATD €€ B BHJIC OTJEIbHBIX KOMIUICKTOB MAaKCUMAaIbHBIX TOKOBBIX 3aIIIUT



C IMyCKOM WJIM 0€3 MmycKa HapsHKeHUs, YCTaHABIIMBAEMBbIX B IIETIAX PEaKTOPOB; AEHCTBUE ITHX
KOMIUIEKTOB Ha OTKJIHOYEHHUE MUTAIOIUX IEMEHTOB JOJKHO KOHTPOIUPOBATHCS TOTMOJIHUTEIBHBIM
YCTpOICTBOM, cpadaThIBalOIINM IpH BO3HUKHOBeHNHU K3. [Ipn 3TOM Ha CEKIMOHHOM BBIKIIIOYATENIE
JIOJDKHA OBITh MPEIYCMOTPEHA 3aluTa (IpeAHa3HAYCHHAs IS IMKBUJALUH TOBPEXKACHUN MEXTY
PEaKTOpOM U BBIKJIIOUATEIeM), BBOAUMAsSI B ISHCTBUE NPH OTKJIIOYEHUH 3TOTO BBIKITIoUaTesns. [Ipu
BBIJICJICHUH YaCTH MHUTAIOIIUX 3JIEMEHTOB Ha PE3EPBHYIO CUCTEMY ILIHH J0JDKHA OBITH IPELyCMOTpEHa
HeronHas AnddepeHaibHas 3aliuTa IIHH B UCTIOTHEHNH IS PUKCHPOBAHHOTO paclpeieeHus
3JIEMEHTOB.

Ecnu Bo3MOXKHEI YacTEIS PEKUMBI pa60T},1 C pa3aAC/ICHUEM MMUTAOIINUX 3JICMCHTOB Ha Pa3HbIC CUCTCMbI
IIWH, JOITYCKACTCA NPEAYCMAaTPUBATD OTACIIBHBIC JUCTAHIIMOHHBIC 3allIUTHI, YCTAHABJINBAEMBIC HA
BCEX MUTAIOMINX IJIEMEHTAX, KPOME I'€HEPATOPOB.

3.2.125. JIna cexuuoHUpoBaHHBIX MUH 6-10 kB anekTpocTaHuuii ¢ reHepaTopaMu MOIIHOCTBIO 12
MBT 1 MeHee o1ycKaeTcs He IpeycMaTpiBaTh CIENNAIbHYIO 3alUTY; IpH 3ToM aukBuanust K3 Ha
IIMHAX JOJDKHA OCYIIECTBIATHCA ACHCTBUEM MaKCHMAaJIbHBIX TOKOBBIX 3aLIUT T€HEPATOPOB.

3.2.126. CnenuanbsHble YCTpOMCTBA peleHHON 3alUThI U1 OJUHOYHOM CEKIIUOHUPOBAHHOMN U
JBOWHOM cucTeM WH 6-10 KB MOHIKAIOMUX MOJACTAHINH, KaK MPABIIIO, HE CIEIYeT
IIpeayCcMaTpUBaTh, a TUKBUIanusa K3 Ha muHaxX JOMKHA OCYIIECTBISITECS ICHCTBIEM 3alUT
TpaHcdopmaropoB oT BHelmHUX K3 U 3al1MT, yCTAaHOBICHHBIX HA CEKIIHOHHOM HITH
IIMHOCOEAUHUTENBHOM BBIKIIIOYATENE. B 11e1sX NOBBIIIEHNS YyBCTBUTEIBHOCTH U YCKOPEHUS
JIEWCTBHS 3aIIUTHI IIMH MOIIHBIX ITOACTAHIMN TOITyCKaeTCsl MPUMEHSTH 3aIUTy, BKIIOYEHHYIO Ha
CYMMY TOKOB IUTAIOIIUX 3J€MEHTOB. [Ipy HAIMYUK peakTOpPOB Ha JIMHMAX, OTXOSIIUX OT IIHH
MOJICTAHIUH, OMYCKAETCs 3alUTY IIHUH BBIIOIHATH IO aHAJIOTHHU C 3aIUTON IIHUH 3JIEKTPOCTaHIIHH.

3.2.127. llpu Hanu4Iuu TPaHCPOPMATOPOB TOKA, BCTPOSHHBIX B BRIKITFOYATEIH, IS

I depeHInaabHON 3aIUThL INHH | AT 3aIUT IPUCOSIUHEHUH, OTXOMAIINX OT 3THX LIHH, JOJKHBI
OBITh KCIIOJIB30BaHbI TpaHC(HOPMATOPHI TOKA, Pa3MEILICHHBIE C PA3HBIX CTOPOH BBIKIIFOUATEINS, YTOOBI
TIOBPEK/ICHHS B BHIKITIOYATEIIC BXOMIIM B 30HBI ICHCTBUS 9THX 3aLIMT.

Ecnu BeIKITIOUaTENM HE UMEIOT BCTPOCHHBIX TPAaHC(OPMATOPOB TOKA, TO B LIEJISIX YKOHOMHUH CJIEAYET
Hpe/lyCMaTpUBaTh BEIHOCHBIE TPAHC(HOPMATOPHI TOKA TOJIBKO C O/IHOW CTOPOHBI BHIKITIOYATEIS U
yCTaHaBJIMBATh UX 110 BO3MOXXHOCTH TaK, YTOOBI BBIKJIFOUATEIN BXOJIMIN B 30HY JEHCTBHS
muddepennnansHOi 3amyTh WHH. [Ipy 3TOM B 3aIIUTE ABOMHON CHCTEMBI IIHH ¢ (PUKCHPOBAHHBIM
pacmpeseneHreM 3JIEMEHTOB JOKHO OBITh IPETyCMOTPEHO HCIIOIb30BaHNE IBYX CEPACTHUKOB
TpaHCPOPMATOPOB TOKA B LIEMH IIMHOCOEIUHUTEILHOTO BBIKIIOUATEIISL.

[Tpn nprMeHEeHNH OTAENBHBIX AUCTAHIMOHHBIX 3aIUT B KAYECTBE 3aIUTHI ITMH TPAHC(HOPMATOPEI
TOKa 3TUX 3aIIUT B [IETIH CEKI[HOHHOTO BBIKIFOUATENs JOJIKHBI ObITh YCTAaHOBJIEHBI MEXKIy CEKLIUCH
IIMH ¥ PEakTOpOM.

3.2.128. 3amuTy mWHH clexyeT BRITOIHATh TaK, YTOOBI IPU OMPOOOBAHIH MOBPEXKICHHON CHCTEMBI
WM CeKIMH [IMH 00ECTIEYNBAIIOCH CEIEKTUBHOE OTKITFOUEHHE CUCTEMBI (CeKINN) 0e3 BRIICPKKU
BPEMEHHU.

3.2.129. Ha o6xoxroM BeIKiIrouaTene 110 kB u BEIIIe Ipy HATHYUH ITHHOCOSANHUTEIHHOTO
(CeKIMOHHOTO) BRIKJIIOYATENS TOJDKHBI OBITH MPETyCMOTPEHBI 3aIIUTHI (HCIIOIB3yEeMbIE TP MPOBEPKE
U PEMOHTE 3aIlUTHI, BHIKJIIOYATEIIS U TPaHC(HOPMATOPOB TOKA JIFOOOT0 U3 JIEMEHTOBR,
MPUCOCTUHCHHBIX K IIHHAM);

TpeXCTyNeH4YaTas JUCTAaHIIMOHHAS 3alllUTa ¥ TOKOBask 0TCedKa 0T MHOro(daszHbex K3;

YCTBIPEXCTYIICHYATass TOKOBAs HAlIpaBJICHHAA 3alllUTa HyHeBOfI IIOCJICA0OBATCIBbHOCTHU OT 3aMbIKaHUA
Ha 3€MJIIO.

[Tpu 3TOM Ha IIMHOCOETUHUTEIBHOM (CEKLIMOHHOM) BBIKIIIOYATEIIE JIOJKHBI OBITH TPEAYCMOTPEHBI
3aIIUTHI (MCTIONIB3yEMbIe JUISl pa3/ieieHHsl CHCTEM WM CeKIUH IUH npu oTcyTcTBuU Y POB nim



BBIBCJICHUU €I'0 MJIM 3alllUThI IIWH U3 HGIZCTBI/IH, a TaKXKEC AJIs1 ITOBBINICHU A 3(1)(beKTI/IBHOCTI/I JaJIBHETO
pe3epBUPOBAHUS):

IBYXCTyNEHYaTas TOKOBas 3amura oT MHorodasHeix K3;
TPEXCTyNEHUYaTas TOKOBas 3alllUTa HyJIEBOHM MOCIEI0BATENBHOCTU OT 3aMbIKaHUI HA 3€MIIIO.

Jlonyckaercsi ycTraHOBKa 00Jiee CJIOXKHBIX 3alHUT Ha IIHHOCOSTMHUTEIBHOM (CEKI[HOHHOM)
BBIKJTFOUATEIC, €CJIM 3TO TPeOyeTCst sl MOBBINICHUS 3()()EKTUBHOCTH NaTBbHEr0 PEe3ePBUPOBAHUS.

Ha mmHOCOeMMHNTENEHOM (CEeKIIMOHHOM) BEIKITFoUaTene 110 kB u BrImie, mpeHa3HAYEHHOM U JUIS
BBINOJHEHUsI (PYHKIIUH 00XOTHOTO BBIKITFOYATENS, JOJKHBI OBITh IPEyCMOTPEHBI T€ JKE 3aIlUThI, YTO
Ha 00XOTHOM U ITUHOCOCAMHUTEILHOM (CEKIIMOHHOM ) BBIKITIOYATEIISIX TIPU MX Pa3eIbHOM
HCIOJIHCHUU.

PexomenayeTcs mpexycMaTpUBaTh IIEPEBO] OCHOBHBIX OBICTPOACHCTBYIONMX 3amuT JIMHUHA 110 kB 1
BBIIIIC HA 00XOHOM BBIKITFOUATEIIb.

Ha mmHOCOCMMHNTENEHOM (CEKITMOHHOM) BEIKITFOUaTelne 3-35 kB momkHa OBITh MpeaycMOTpEeHA
JIBYXCTyIeHYAaTasi TOKOBas 3aiuTa ot MHOrodasusix K3.

3.2.130. OtaenbHy10 NaHeNb 3alUThl, TPeIHA3HAYEHHYIO CIIEUAIbHO AJIsl UCIIOJIb30BaHUSI BMECTO
BEIBOJMMOH Ha TIPOBEPKY 3AIIUTHI JINHUH, CIICAYET MPEIyCMaTPUBATh MIPH CXeMaX AJIEKTPHUESCKIX
COCIMHEHHH, B KOTOPBIX OTCYTCTBYET O0XOIHOW BBIKIIIOYATEh (HAIIPUMED, YETHIPEXYT OJIbHUK,
MOJIyTOpHAsI cXeMa | T. 11.); TaKylo OTAEIbHYIO MaHelb 3alIUThI CleAyeT MpeycMaTpuBaTh sl IMHUAN
220 kB, He uMeroIUX OTIEILHON OCHOBHOM 3aIuThl; 11 auHui 330-500 kB.

JlomyckaeTcst mpeycMaTpuBaTh OTAENbHYIO MTaHeNb 3aMThl 11 tnHuA 110 kB, He nmerommx
OTJICNIbHON OCHOBHOI! 3allIUTHI, IPU CXEMaX AEKTPUUECKUX COSAMHEHHUH "MOCTHUK" C BBIKIIOUATEIIIMU
B LEMSX JIMHUM U "MHOTOYTOJIBHUK", €CJIU MIPH NIPOBEPKE 3aLUTHI IMHUU JIUKBUIUPOBATh
TIOBPEK/ICHHS Ha HEW B COOTBETCTBHH C IPEABSIBISIEMBIMI TPEOOBAHUAMH OOJIE€e IPOCTHIMU
CPEeACTBAMHU TEXHUUECKH HEBO3MOXKHO.

SAIIUTA CUHXPOHHBIX KOMIIEHCATOPOB

3.2.131. YcrpoiicTBa peneilHON 3alIUTH CHHXPOHHBIX KOMIICHCATOPOB CIIEAYET BHITIONHATH
AHAJIOTUYHO IPEyCMaTPUBAEMbIM ISl TypOOTE€HEPATOPOB COOTBETCTBYIOIIUX MOIIHOCTEN CO
CJICAYIOMMMHU OTIINYUAMU

1. 3ammuTa OT TOKOB, OOYCIIOBICHHBIX CHMMETPHYHON TIepeTrpy3KoH, NEHCTBYIOMAs Ha CUTHAN, JOJDKHA
BBIBOIUTHCS HA TIEPHOJ ITyCKa, €CIM B 3TOM PEXUME BO3MOKHO €€ ACHCTBHE.

2. Cnenyer npexycMaTpuBaTh MUHUMAJIbHYIO 3aIIUTY HANPSDKEHHS, ISHCTBYIONIYIO HA OTKIIIOYEHHE
BBIKJIFOYATENII CHHXPOHHOTO KOMIIeHcaTopa. HanpspkeHue cpadaThIBaHHS 3aIUTHI JOJDKHO OBITH
npunsATo paBHbM 0,1-0,2 U BBIZIEpKKa BpeMeHH - okouo 10 c.

HOM

3. lomkHa OBITH MPEIyCMOTPEHA 3alIHTa, NCHCTBYIOMIAS P KPATKOBPEMEHHOM MCUE3HOBEHUHU
MMUTaHUS TOACTAHINA (HarpuMep, B 6ecTokoByro may3y AIIB nuraromieit muaum). 3amuTa 10JHKHA
BBINIOJIHATHCS B BUJIC MUHUMAJIbHOW 3aIlIMTHI YaCTOTHI U ACHCTBOBATH Ha OTKIIFOUCHHE BBIKIIOYATES
CHHXPOHHOTO KoMIieHcaTopa uir Ha AT'TI. JlomyckaeTcst HCIIOIb30BaHKE 3alIUThI, BHITOJTHEHHON Ha
JIpYTUX MPHUHIIMIAX, HAPUMEP pearupyrouei Ha CKOpoCTb CHUKEHUSI YaCTOTHI.

4. Ha cMHXpOHHBIX KOMIIEHCAaTOpax MOIIHOCTHIO 50 MBap u Oosee ciemyeT nperycMaTpuBaTh 3aIluTy
OT MOTepH BO30YXKJICHHUS (CHIKSHUS TOKa BO30YKIICHHsI HHXKE JIOITyCTUMOTO Mpe/iena) ¢ IeiiCTBUEM Ha
OTKJIIOYEHHE CUHXPOHHOI0 KOMIIEHCATOpa UK Ha CUrHaM. I CHHXPOHHBIX KOMIIEHCATOPOB, Ha



KOTOPBIX MPEAYCMaTPpUBACTCA BO3MOXKXHOCTD IIEPEBOJIA HA PCIKHUM paGOTI)I C OTpULATCIbHBIM TOKOM
poTopa, 3Ty 3alUTYy JOMMYCKACTCA HC IPUMCHSATD.

5. JIJ1 CHHXpOHHOTO KOMITEHCATOpa, paboTaromero B 0JIoke ¢ TpaHCchOpMaToOpoM, TPH 3aMbIKaHUHU Ha
3eMJII0 B OOMOTKE CTATOpPa JIOJDKHO OBITh MPEYCMOTPEHO JIEHCTBHE 3allIUThI, YCTAHOBJICHHOH Ha
CTOPOHE HU3IIEr0 HaNpsDKEHHs TpaHchopMaTopa.

Ecnu TOk 3aMbIKaHMS Ha 3€MJII0 HA CTOPOHE HU3ILETO HANPSDKEHUs! TpaHC(OpMaTopa MpeBbIIaeT 5 A,
JOITYCKa€TCA HEC yCTaHaBJIMBATh nyroracamnﬂ PCAKTOP U BBIIIOJHATH 3allIUTY C ABYMS BBIJACPKKaAMU
BpPEMEHHM; C MEHBIIEH BBIIEPKKON BPEMEHH MPEAyCMaTPUBAETCS OTKIFOUCHNE BBIKIIIOYATEIS
CHHXPOHHOTO KOMIIEHCATOpa, a ¢ OOoJbIIeH - mojadya CUrHajia.

[Tpu ToKe 3aMbIKaHHs Ha 3€MIIIO 10 5 A 3aluTa JI0JDKHA OBITh BBIIIOJIHEHA C OJTHOM BBIIEPKKOM
BPEMEHH U C JIeHiCTBUEM Ha CUTHAI. J[J1si CHHXPOHHBIX KOMIIEHCAaTOpOB MOIIHOCTBIO 50 MBap u 6osee
JOJDKHA OBITH MPEYyCMOTPEHA BO3MOKHOCTD JICHCTBUS 3alIMTHl HA CHTHAJI WM Ha OTKITIOUCHHE.
3.2.132. Ha noacranmusax 0e3 NOCTOSHHOTO JeKypCTBa MEpCOHAa 3alIUTa OT Ieperpy3Ku
CHUHXPOHHOT'O KOMIIEHCATOpa J0JIKHA BBITIOJIHATHCS C HE3aBUCHMOW BBIZIEPIKKOW BPEMEHH U
JIeWCTBOBATh C MEHbBIICH BBIICPKKON BPEMEHH Ha CUTHAI M CHI)KEHHE TOKa BO30YKAEHUS, a ¢
GoutbIeil - Ha OTKJIIOYEHHE CHHXPOHHOTO KOMIIEHCATOPa (€C/IN MPEJOTBPAILECHHE JUTUTEIBHBIX

neperpy3ok He 00ecieunBaeTcsi yCTpOMCTBAMU aBTOMAaTHYECKOTO PEryJIMPOBaHUsI BO30YKICHHS).

3.2.133. 3amuTy OT 3aMBIKaHUI Ha 3€MITIO B IIeTIH BO30YKICHHUS CHHXPOHHOTO KOMITEHCATOpa CIEIyeT
BBITIOJTHATH TaK e, KaK I THAporeHepaTopos (cm. 3.2.85).

I'maBa 3.3

ABTOMATUKA U TEJJEMEXAHUKA

OBJIACTb IPUMEHEHMUSA. OBIIUE TPEBOBAHUSA

3.3.1. Hacrosmas rtiaBa [IpaBmn pacmpocTpaHseTcss Ha aBTOMAaTHYECKHE M TeJIeMEXaHWYIEeCKHe
YCTpOICTBa 3JIEKTPOCTAHINM, SHEPrOCUCTEM, CETEH U 3IEKTPOCHAOKEHUS TPOMBIIUICHHBIX U JAPYTUX
9JIEKTPOYCTaHOBOK, MPEIHA3HAYEHHBIC IJIsl OCYILECTBICHHS:

1) AIIB nuHwif wim Qa3 JTUHANA, IIAH U IPOYHX 3JIEKTPOYCTAHOBOK IOCTE WX aBTOMATHYECKOTO
OTKIIFOUCHHS;

2) ABP pesepBHOro nutanus wix 000pya0BaHus;

3) BKJIIOYEHHUsS CHUHXPOHHBIX T'€HEPaTOPOB M CHHXPOHHBIX KOMIIGHCATOPOB Ha MapauieNIbHYIO
pabory;

4) perynupoBaHus BO30YKICHUS, HATIPSDKEHHUSI 1 PEaKTUBHOW MOITHOCTH;
5) peryJupoBaHus YaCTOThI U aKTUBHOW MOIIHOCTH;

6) IpeaOTBpAICHNS HAPYIICHUH YCTOWIHBOCTH,

7) npeKpaleHns: aCHHXPOHHOTO PEKUMA;

8) orpaHnYCHHUS CHIKEHHUS YaCTOTEL;

9) orpaHuueHUs MOBBILIECHUS YaCTOTHI;



10) orpaHUYeHUS CHIDKEHUS HATIPSDKEHHUS;

11) orpannueHus OBBIIICHHUS HATIPSHKCHHUS,

12) npexoTBpamieHus neperpy3ku o00py1oBaHus;
13) mucneT4epcKoro KOHTPOJIS M YIIPABICHUS.

@yHkuuu ycTpodcTB 10 1. 4-11 onpenessioTcs MOJHOCTHIO WIIM YaCTUYHO YCJIOBUSIMU PaOOTHI
SHEProCHUCTEMbl B IEJIOM. OTH YCTPOWCTBA [OJDKHBI MPOEKTHPOBATHCS M IKCIUTyaTHPOBATHCS
COOTBETCTBYIOIIIMMH  SHEPTeTHYECKUMH  HPEANPUATHAMH, 3HEProOOBEAWHEHUSIMH  MIM MO
COTJIACOBAHUIO C HUMH.

B sHeprocucTemMax M Ha 3HEProoOBEKTax MOTYT YCTAHABIMBATHCS YCTPOHCTBA aBTOMATHYECKOTO
YOpaBICHUS, HE OXBaTbIBAEMbIE HACTOAIIEH TnaBod IIpaBull M perylaMEHTHPYEMBIE JIPYTHMHU
JIOKyMeHTaMH. JleHCTBUsSI 3TUX YCTPOWCTB JIOJDKHBI OBITH COTJIACOBaHBI MEXIY COOOH, a Takke ¢
JIefiCTBUEM YCTPOMCTB U CUCTEM, PACCMATPUBAEMBIX B JAaHHOMU I'JIaBe.

B anexTpuueckux cersix MpeAnpHUATHH-TIOTPeOUTENel 3JEKTPOIHEPIHU ClIeyeT PUMEHSITh TaKHhe
YCTPOMCTBA aBTOMATHKH, KOTOPBIC IO BO3MOXXHOCTH HE JIOMYCKAlOT HapylIeHH Hauboee
OTBETCTBCHHBIX TEXHOJOTHYCCKUX MPOIECCOB MPU KPATKOBPEMEHHBIX TIEPEPHIBAX AICKTPOCHA0KEHUS,
OOYCJIOBIICHHBIX ~ JICHCTBHEM 3allMT M aABTOMATHKH B CETH BHEIIHETO U  BHYTPEHHETO
anekTpocHabxeHus (cM. Takke 5.3.52, 5.3.53 u 5.3.58).

ABTOMATHYECKOE NOBTOPHOE BKJIIOYEHMUE (AIIB)

3.3.2. Vcrpoiicta AIIB mOMWKHBI TpeoyCcMaTpUBATBCSA IS OBICTPOTO BOCCTAHOBJICHUS MUTAHUS
MOTpeOUTENEeH NN MEKCUCTEMHBIX M BHYTPUCHCTEMHBIX CBSI3€H ITyTEM aBTOMAaTH4ECKOTO BKIIFOUCHHMS
BBIKJIFOYATEJIEH, OTKIIFOUEHHBIX YCTPONCTBAMH PEJICHHOMN 3aIlIUTHI.

I[OJ'DKHO npeaycMaTpuBaThbCd aBTOMATHYCCKOEC ITOBTOPHOE BKIIFOYECHHEC!

1) BO3AYIIHBIX WM CMEIIaHHBIX (KaOelbHO-BO3AYIIHBIX) JIMHUKA BCEX THUIIOB HAlpsDKEHHWEM BbIle |
kB. Orka3z or mpumenenust AIIB pomkeH OBITH B KaXKJOM OTIEIBHOM ciy4ae oOocHoBaH. Ha
kaOenpHBIX JHHUAX 35 kKB um Hmke AIIB pexoMeHAyeTcs MPUMEHSTH B CIyYasx, KOTAa OHO MOXET
ObITh >(p(PEKTHBHBEIM B CBSI3M CO 3HAYMTEIBHONH BEPOSATHOCTHIO MOBPEXKICHHUH € 00pa3oBaHUEM
OTKPBITON Jyrd (HampuMep, HajJUM4yhe HECKOJIBKUX IMPOMEXYTOUHBIX COOPOK, NMUTaHUE IO OIHOU
JIMHUY HECKOJIBKHX TO/ICTaHIMI), a TAaKKe C IIENIbI0 NCIIPAaBIICHUS HECEIEKTHBHOTO AEHCTBHUS 3aIlUTHI.
Bonpoc o npumenenun AIIB na kabGenmpHbIXx nuHHAX 110 kB u BeIIe OOmWKeH pemiatbes MpU
MIPOEKTUPOBAHUH B K&KIOM OTJEIBHOM CIIy4ae C yI€TOM KOHKPETHBIX yCIIOBHIA;

2) WKH 3IIEKTPOCTaHIMH 1 ofcTannmii (cM. 3.3.24 n 3.3.25);
3) tpancdopmaropos (cm. 3.3.26);

4) OTBETCTBEHHBIX JJICKTPOJBHUTATENCH, OTKIIOYAEMBIX JUII OOCCICUCHHs CaMO3aIlycKa IpyTrux
anekTpoasurarenei (cm. 3.3.38).

Jna ocymectBnenus AIIB mo m. 1-3 moipkHBI Takxke mpexycMaTpuBaThesl ycTpoiictBa AIIB Ha
00XO/IHBIX, ITTHOCOETMHUTEIBHBIX U CEKIIMOHHBIX BBIKIIIOYATEISX.

Jomyckaercss B memsix SKOHOMHHM aIlapaTypsl BBIOJIHEHHE ycTpoicTBa rpymmoBoro AlIIB Ha
JIMHUAX, B IIEPBYIO Odepenb KaOelbHBIX, U APYrux mnpucoenuHeHusx 6-10 xB. Ilpu stom ciemyer
YUUTBIBaTh HENOCTAaTKU yCTpocTBa rpynmnosoro AIIB, Hampumep BO3MOMKHOCTh OTKa3a B Ciydae,



€CJIM IIOCJIC OTKIKOYCHHUA BBIKIIHOYATCIA OIHOIO U3 HpMCOG)II/IHeHI/lﬁ OTKJIKOYCHHUEC BBIKIIOYATCIIA
ApYToro nmpucoCaANHCHUs MMpoOUCXoauT 10 BO3BpaTa YCTpOﬁCTBa AIIB B HCXOJHOC ITOJIOKCHHUC.

3.3.3. YcrpoiictBa AIIB 10mKHBI OBITH BBIITOJIHEHBI TaK, YTOOBI OHU HE JCHCTBOBAIIN TIPHU:
1) OTKITFOYCHUH BBIKITFOYATEIIS ICPCOHAIIOM JTUCTAHIIMOHHO WM TIPU TIOMOIIIH TEJICYTIPABIICHIS,

2) ABTOMATHUYCCKOM OTKIIFOYCHHHU OT peneﬁHoﬁ 3alUTBl HETIOCPEACTBEHHO IIOCJIE BKIIIOYCHUSA
NEPCOHATIOM JUCTAHIIMOHHO WUJIU IPU IMMOMOIIU TCJICYTIPABJICHUS

3) OTKIIOYCHMH BBIKIIOUATENS 3aIIMTONH OT BHYTPEHHHX IIOBPEXAEHHH TpaHc()OPMAaTOpPOB M
BpAIIAIONINXCA MAIUH, yCTPOUCTBAMU NPOTUBOABAPHUIHONW aBTOMATHKH, a TaKKe B APYTHX CIydasx
OTKJIFOUEHHMH BBIKMIOuaTens, korga neiictBue AIIB nemomyctumo. AIIB mocne peiictBus AYUP
(UAIIB) n0omKHO BBITTOJHATECS B COOTBETCTBUH ¢ 3.3.81.

VYcerpoiictea AIIB 1omkHBI OBITH BBIIOJHEHBI TaK, YTOOBI OBIIa HMCKIIIOYEHA BO3MOYKHOCTBHIO
MHOTOKpATHOTo BKJIOUeHHsI Ha K3 mpu 11000% HEUCIPAaBHOCTH B CXEME YCTPOMCTBA.

VYerpotictBa AIIB 10/KHBI BEITOJIHATHCS C aBTOMAaTHYECKUM BO3BPAaTOM.

3.3.4. IIpn mpumenenuu AIIB nomxHO, Kak NMpaBMiIo, MPeIyCMaTpUBaThCi YCKOPEHHE NeHcTBUA
peneitHol 3amuThl Ha ciayyail HeycnemHoro AIIB. YckopeHnue nelcTBUs pesiedHOM 3allluThl MOCIe
HeycnemtHoro AIIB  BhIMONHSETCS € IMOMOIIBIO YCTPOMCTBA YCKOPEHHs IIOCIE BKIHOYEHUS
BBIKJIIOUATENS], KOTOPOE, KaK MPaBUIIO, JOIKHO UCIONB30BaThCS M NPU BKIIOUYEHUH BBIKIIOUYATENS 110
JIpyT'MM NpUYnHaM (OT KJIoua yIpaBleHus, TeneynpasieHus win ycrpoiictea ABP). Ilpu yckopennun
3alIMTHl TIOCJIC BKJIIOYEHUS BBIKIIOYATENST JOJDKHBI OBITH IMPHUHSATHI MEPhl NPOTHB BO3MOYKHOTO
OTKJIFOYEHHSI BBIKIIIOYATENs 3allUTOM MOJ JEHCTBHEM TOMYKAa TOKA IPU BKIIOYEHHH H3-3a
HEOJHOBPEMEHHOT'O BKIIFOUCHNUS (a3 BBIKIFOUATENS.

He cnemyer ycKopsTh 3aIIUTHI TIOCIIE BKIFOUCHUS BBIKITFOUATENs, KOTJIA JIMHUS YXKE BKIFOUYCHA IO
HANpPsDKEHUE JAPYTMM CBOUM BBIKIIOYATENIeM (T. €. MPU HAIMYMd CHMMETPHYHOTO HANPSIKCHHS Ha
JIUHUN).

Honyckaercs He yckopath nocie AIIB peiictBue 3amut nuHuid 35 kB U HUXKe, BBINOJHEHHBIX Ha
MIEPEMEHHOM OIIEPAaTHBHOM TOKE, €CIIH UL 3TOro TpeOyeTcs 3HAYUTENBHOE YCIOKHEHHE 3aIlUT U
BpeMsl UX JeicTBrs npu MeTaumnaeckoM K3 BOIM3M MecTa yCTaHOBKHM HE TIPEBOCXOIUT 1,5 c.

3.3.5. YcrpoiictBa TpexdaszHoro AIIB (TAIIB) nomKHBI OCYHIECTBISITHCS NPEUMYIIECTBEHHO C
MYCKOM TPH HECOOTBETCTBUM MEXIy paHee IOJAHHOH onepaTHBHONW KOMAaHIOH W OTKIIOYCHHBIM
MTOJIO’KEHUEM BBIKITIOYATEIS;, IOITyCKAaeTCs TakxKe IycK ycTpoiictBa AIIB oT 3amuTs!.

3.3.6. MoryT npumeHsTbCs, Kak IpaBuio, ycTpoiictBa TAIIB 0omHOKpaTHOrO MIM JBYKPaTHOrO
JeHUCTBHS (TIOCITIEHEE - €CIOM 3TO JOIMYCTHMO IO YCIOBHAM paOOTHl BBIKIIOUATEINS). YCTPOMCTBO
TAIIB nByKpaTHOTO OEHCTBUS PEKOMEHAYETCS NMPUHUMATH IS BO3AYIIHBIX JIMHUH, B 0COOEHHOCTH
JUIsL ONMHOYHBIX C OIHOCTOPOHHMM nHTaHueM. B cerax 35 kB u Hmwke yctpoiictea TAIIB
JBYKPaTHOTO AEUCTBHSI PEKOMEHAYETCS NPHUMEHSATh B MEPBYIO Ouepelb AN JUHUNA, HE UMEIOIIUX
pe3epBUPOBAHUS 110 CETH.

B cerax ¢ H30IMpOBAaHHOM WIM KOMIICHCUPOBAaHHOW HEWTPaJIbIO, KakK IIPAaBWJIO, JOJDKHA
NIPUMEHATBCS OJIoKMpoBKa Broporo nukia AIIB B ciydyae 3ambikanus Ha 3emito rocie AIIB nepBoro
IUKJIa (HarmpuMep, 10 HAJMYUIO HANpPSDKEHWH HYJICBOM IOCIENOBATEIbHOCTH). Bblnepkka BpeMeHH
TAIIB Bo BTOpOM IHKIIE HOJDKHA OBITH HE Mernee 15-20 c.

3.3.7. lns ycKOpeHHs: BOCCTAHOBJIEHHS HOPMAJIBHOTO PEXXHUMa PadOTHI AJIEKTPOIEpeaadt BhIIECPIKKa
Bpemenu ycrpoiictBa TAIIB (B ocobennoctn mns mepBoro mukia AIIB nBykpaTHOTO meHCTBHSA Ha
JUHUSIX C OJHOCTOPOHHHMM IHUTAHHEM) IOJDKHA MPUHUMAThCS MUHHMAJIBHO BO3MOXHOM C y4eTOM
BpPEMEHHM TIOTacaHusl JyTU M JICHOHHM3ALUH CPE/lbl B MECTE TOBPEXICHUS, a TAKKE C YUETOM BPEMEHU
TOTOBHOCTH BBIKJIIOUATEJISI M €0 MIPHUBOJIA K TOBTOPHOMY BKITIOUEHHIO.



Beinepikka Bpemenu ycrpoiictBa TAIIB Ha TMHUY ¢ ABYCTOPOHHKUM IIMTaHUEM JOJIKHA BHIOUPATHCS
TaKKe C YY€TOM BO3MOXHOTO HEOIHOBPEMEHHOTO OTKJIFOUSHHS TIOBPEXKICHUS ¢ 000X KOHIIOB JIMHUM;
IIPY 3TOM BpeMs JEMCTBUSA 3allUT, IPEIHA3HAUYEHHBIX IS JaJbHETO PE3EPBUPOBAHMS, YUUTHIBATHCSA HE
JOJDKHO. JlommyckaeTcsi He y4UTBIBaTh PAa3HOBPEMEHHOCTH OTKIIIOYEHMs BBIKIIOYATENEH MO KOHLAM
JIMHUH, KOTJIa OHHU OTKJIIOYAIOTCS B PE3yJIbTaTe CpadaThIBaHKsI BBICOKOUYACTOTHOM 3aIUTHI.

C uensto noBeimeHus dpdextuBHocTr TAIIB 0MHOKpAaTHOTO NEHCTBUS NOMYCKACTCS YBEIMIUBATh
€ro BBIJIEPKKY BpeMeHH (110 BO3MOXHOCTH C Y4€TOM paboThl HOTPEOUTEIISE).

3.3.8. Ha onunousbix jguHMAX 110 xB u BeIIE ¢ OZHOCTOPOHHUM MHHUTAHUEM, OIS KOTOPBIX
JomycTuM B ciaydae HeycremHoro TAIIB mepexon Ha umTenbHy0 paboTy AByms (azamm, ciiemyer
npexycmaTpuBaTh TAIIB nBykpaTHOrO AEHCTBHS Ha MUTAMONMEM KOHIE JuHUH. [lepeBon nuHMM Ha
pabory naByMs (a3zaMH MOXKET TMpPOM3BOAMTHCS TIEPCOHAIOM Ha MECT€ WM TpH HOMOIIX
TeNeynpaBIeHUsL.

Juis  mepeBoja JsmHMu 1mocie HeycrnemHoro AIIB Ha pabGory nByms daszamu  cnemyer
mpeaycMaTpuBaTh MoQasHoe YIpaBiICHUE Pa3beIUHUTEISIMA WM BBIKIIOYATEIIIMHA HA IHUTAIONICM U
MPUEMHOM KOHIIAX JTUHHU.

Ilpn mepeBome JMHMM Ha [UINTENBHYIO pabOTy ABYMS (a3aMH cilemyeT NpH HEoOXOIMMOCTH
NPUHUMATh MEPbl K YMEHBLICHHIO TIOMEX B PadoOTe JIMHUI CBA3M M3-32 HEMOJHO(A3HOTO PeKHMa
pabotsl nmuHMK. C 3TOH IETBI0 JOIMYCKAeTCsl OrpaHHueHHE MOIIHOCTH, MEpeaaBacMoil 1Mo JHHUM B
HENOJTHO(pA3HOM PEXUMeE (€CIIH 3TO BO3MOXKHO TIO YCIOBUAM paOOTH TOTPEOUTEINS).

B otaenbHBIX Cllydasx Npu HaJIUYWU CIICHUAIIBHOTO 000CHOBaHUS JOIMYCKACTCA TAKXKE IEPEPLIB B
pa60Te JIMHUU CBSA3U HAa BPEMs HeHOJ’IHO(i)aSHOFO pexKumMa.

3.3.9. Ha nuHusAX, OTKIIOYEHHE KOTOPHIX HE MPUBOJUT K HAPYIICHHUIO JIEKTPUUECKON CBSI3H MEXIY
TeHEepUPYIOUMMH UCTOYHMKAMH, HapHMep Ha MapaJuIeNbHBIX JIMHUSAX C OJHOCTOPOHHUM NHUTaHUEM,
cienyer ycraHaBinuBath ycrpoiicrsa TAIIB 6e3 nmpoBepky CHHXpOHU3MA.

3.3.10. Ha oaMHOYHBIX JNHHUSX C IOBYCTOPOHHUM NHTaHWEM (TIPH OTCYTCTBHH UIYHTHPYIOIIHX
CBsI3eil) JIOJDKEH MNpeayCMaTpUBaThCS OJIUH M3 CIEAYIOIIUX BHIOB Tpexdaznoro AIIB (uwmm ux
KOMOWHAITHIA):

a) osrctpoaetictytomiee TAIIB (BAIIB)
6) necunxponnoe TAIIB (HAIIB);
B) TAIIB c ynasnuBanuem cuaxpormsma (TAIIB YC).

Kpome Toro, Mmoxxer npemycmarpuBathesi ogaodasnoe AIIB (OAIIB) B codetanuu ¢ pa3indHBIMU
Bugamu TAIIB, ecnam BBIKIIOYATENTM OOOPYAOBaHBI MO(a3HBEIM VIPABICHHEM W HE HApYIIAeTCs
YCTOHYMBOCTP MapaijiebHON paboThI YacTel sHeprocuctemsl B ke OATIB.

Beibop BuzmoB AIIB mpow3Bomutcsi, UCXOIsl M3 COBOKYIMHOCTH KOHKPETHBIX YCIOBHH pabOTHI
CHCTEMBI U 000PYIOBaHUS ¢ yueToM ykazanuit 3.3.11-3.3.15.

3.3.11. BeictpogeiictByromee AIIB, min BAIIB (ogHOBpeMeHHOE BKIIOUEHHE C MHHUMAJIbHOU
BBIJICP)KKOI BpeMEHH C 000X KOHIIOB), pEKOMEH/yeTCs IpelycMaTpruBaTh Ha JIMHUAX 1o 3.3.10 s
AaBTOMAaTHYECKOT0 TIOBTOPHOTO BKIIFOUEHHMS, KaK MPABIJIO, IPH HEOOJNIBIIIOM PAacX0XKICHUH YIIa MEXIY
Bektopamu DJIC coenmusiemprx cucteM. BAIIB mMoXxeTr mpuMeHSThCS MPH HANWYMK BBIKIIOYATENEH,
nonyckatomux BAIIB, ecnmm mocne BriIOYeHHss 0OeCleUMBAETCS COXpPAHEHHE CHHXPOHHOU
napajulenbHOH  pabOTBl CHCTEM M MAaKCUMAaJbHBIH JJIEKTPOMAarHUTHBI MOMEHT CHHXPOHHBIX
TeHEepaTOpPOB U KOMIIEHCATOPOB MEHbIIE (C Y4eTOM HEOOXOJMMOTrO 3araca) 3JIeKTPOMAarHUTHOTO
MOMEHTA, BO3HHKaIOIIEero npu Tpexdasnom K3 Ha BEIBOZAaX MaIINHEIL.

OneHka MakCHUMAalbHOTO 3JEKTPOMAarHUTHOIO MOMEHTA JOJDKHA MPOU3BOAUTHCS IS MPEIEIIBHO
BO3MOXKHOTO pacxoxneHuss yrima 3a BpeMs BAIIB. CootBerctBenHo 3amyck BAIIB nomken



MIPOM3BOAUTHCS JIMIIb MPH CpadaThIBAHUU OBICTPONCHCTBYIONIEH 3alUThI, 30Ha JNEWCTBHUS KOTOPOU
oxBarbiBaeT Bcio JuHUIO. BAIIB 10mkHO OMOKHMpOBAaTHCS NMpH CpabaTHIBAHUU PE3EPBHBIX 3aIIUT U
OIIOKUPOBATHCS WK 3aIePKUBAThCS Ipu pabore YPOB.

Ecnu nnst coxpaHeHusi yCTOMYMBOCTH O3HeprocucteMbl npu HeycnemHom bBAIIB TtpeOyercs
Oospioil  00BEM BO3AEHCTBHII OT NPOTUBOABapUiHOW aBTOMaTtuku, npuMeHenne BAIIB He
pPEKOMEHAyETCH.

3.3.12. Hecunxponnoe AIIB (HAIIB) moxer npuMeHsThes Ha JuHUAX 10 3.3.10 (B ocHoBHOM 110-
220 xB), ecnu:

a) MaKCHMAJbHBI BIEKTPOMArHUTHBIH MOMEHT CHHXPOHHBIX T'€HEpaToOpoB M KOMIIEHCATOPOB,
BO3HMKAIOMIMN IpPH HECUHXPOHHOM BKJIIOYEHUH, MEHbIIE (C YYeTOM HEOOXOJMMOro 3araca)
9JIEKTPOMArHUTHOTO MOMEHTA, BO3HUKAIOIIETO ITpH TpexdasHoMm K3 Ha BeIBoJIaX MallMHBI, IPH ATOM B
KayecTBE INPAKTHYCCKHX KpUTEpUeB oleHkH nonyctumoctn HAIIB npuHUMAroTcst pacdeTHbIe
HavaJbHbIC 3HAYCHUS TICPHOJIMUECKUX COCTABIIAIONINX TOKOB CTaTopa MpH yrie BkimodeHus 180°;

0) MakCHUMalbHBIH TOK 4epe3 TpaHcdopmarop (aBTOTpaHchOpMaTop) mpu yrie BriarodeHus 180°
MeHbIIe Toka K3 Ha ero BbIBOJIax NMpU MUTAHWH OT IHH OSCKOHEYHOW MOLHOCTH;

B) mocie AIIB oOecreunBaeTcs IOCTaTOYHO OBICTpasi PECHHXPOHM3AIUSA; €CIH B pPE3yJbTaTe
HECHHXPOHHOTO aBTOMATHYECKOT'O IMOBTOPHOTO BKIFOYCHUS BO3MOXHO BO3HHUKHOBEHHUE JUTUTEIHHOTO
ACHHXPOHHOTO X0/, JOJDKHBI IIPUMEHSTHCS CICIHAIbHBIE MEPOIPHSITUS Ul €r0 MPEJOTBPAIlCHHUS
WK TIPEKpaleHus.

ITpu cobGmonenun stux ycnosuid HAIIB nomyckaercst NpUMEHSTh TakKe B PEKUME PEMOHTa Ha
TapauIeIbHBIX JINHUAX.

IMpu Bbmonnennu HAIIB HeoO0XOOMMO MPHUHATH MEPbl 110 MPEJOTBPAILCHHUIO H3JIUIIHETO
cpabatbiBaHusl 3amuThl. C 3TOH IENbI0 PEeKOMEHAYETCS, B YaCTHOCTH, OCYIIECTBJIATH BKIIIOUYEHHE
BeIKTROUaTeneit mpu HATIB B onpeneneHHON mocnenoBaTeIbHOCTH, HanpuMep BoimoiaHeHueM AIIB ¢
OHOW W3 CTOPOH JMHHWM C KOHTPOJIEM HaJM4YUs HampspDKeHUs Ha Hel mocie ycmemrHoro TAIIB c
MIPOTHBOIOIOKHON CTOPOHBHI.

3.3.13. AIIB c¢ ymaBnmBaHWEM CHHXPOHH3Ma MOXET MPUMEHAThCS Ha JWHMSIX mo 3.3.10 s
BKJIFOUCHHS JINHUU NIPU 3HAYUTENBHBIX (IPUMEPHO 10 4%) CKONBKEHUSIX U AOIyCTUMOM YTIIE.

Bo3MosxkHo Takxke crnepytomee BeinonHeHnre AIIB. Ha koHILie 1MHUYM, KOTOPBIN JOIKEH BKIHOUAThCS
mepBeIM, TpousBoautcs yckopeHHoe TAIIB (¢ dukcammert cpabaTeiBaHWs OBICTPOICHCTBYIOIICH
3aIlUTHI, 30HA JICHCTBHA KOTOPOHW OXBAaThIBAET BCIO JHMHHUIO) 0€3 KOHTPOJS HANpPSDKCHUS HA JIMHHUU
(YTAIIB BK) mnu TAIIB ¢ xoHTposieM otcyTcTBHs HanpsbkeHus Ha nuaud (TAIIB OH), a Ha nqpyrom
ee koHle - TAIIB c ynaBnuBaHumeM cuHXpoHH3Ma. IlocnenHee Npou3BOIUTCA HPU YCIOBHH, YTO
BKJIFOUCHHE TIEPBOTO KOHIIA OBUIO YCIENIHBIM (3TO MOKET OBITh ONpEEeNICHO, HApHUMEp, MPY TTOMOIIN
KOHTPOJISL HATMIHS HANIPSOHKECHUSI Ha JIMHUHN).

I[J'ISI YyJaaBJIMBaHUSl CUHXPOHH3Ma MOIYT HNPUMCHATHCA YCTpOﬁCTBa, MOCTPOCHHBIC 110 IMPUHIUITY
CHHXPOHHN3aTOpa C IMMOCTOSHHBIM YTJIOM OIICPEIKCHU .

Ycrpoiictea AIIB criemyer BBIIOIHSITE TakK, YTOOBI HMENACh BO3MOKHOCTh U3MEHSTH OYEPEIHOCTD
BKJIFOUEHUS BBIKJIIOYATENEH 10 KOHIaM JIMHUU.

[Ipu BemmonHeHnu ycrpoiictBa AIIB YC HeoO6X0oauMo cTpeMUThCS K 00ECTICUCHHIO ero JIEeHCTBHA
IPpU BO3MOXKHO OOJbILIEH Pa3HOCTH YacTOT. MaKCHMMaJIbHBIM JIONMYCTHUMBIA yroji BKIIIOYEHHS IPH
npuMmeHenun AIIB YC pomkeHn npuHUMAThCsS € y4eTOM YCIOBHM, ykaszaHHbIX B 3.3.12. Ilpu
npumeneHnn ycrpoiictBa AIIB YC pexkomeHmyeTcsi ero HMCHONb30BaHWE IS BKIIOYCHUS JIMHUN
MIEPCOHATIOM (TI0TyaBTOMATHIECKAs CHHXPOHU3AIIHS).

3.3.14. Ha nuHuUsAX, 060pyJOBaHHBIX TPaHC(QOPMATOPAMH HAIpPSDKEHUS, ISl KOHTPOJIS OTCYTCTBUS
Hanpspkeanss (KOH) u xontpons Hammuaus HanpspkeHus (KHH) Ha nawHWM npu pa3imyHBIX BHAAX



TATIIB pekoMeHIyeTCsl UCIOJIb30BaTh OPTaHbl, pearupyrole Ha juHeiiHoe ((pasHoe) HanpsHKeHUE U
HAa HaNpsOKCHUS 00paTHOW WM HYJIEBOH MOCIENOBaTENBHOCTEH. B HEKOTOPHIX Cilydasx, HallpuMep Ha
TUHAAX 0e3 IIYHTHUPYIOIIUX pEakTOpPOB, MOXKHO HE WCIIONB30BaTh HANPSHKCHHWE HYJICBOH
MTOCTIeIOBATEIHHOCTH.

3.3.15. OpnHodazHoe aBTOMarmueckoe moBTopHOEe BKmModeHue (OAIIB) MoxeT HpUMEHSTHCS
TOJIBKO B CETAX C OONBLIMM TOKOM 3aMmblkaHus Ha 3emito. OAIIB 6e3 aBTOMaTH4YecKOro nepeBoja
JMHUM Ha JUINTENBHBIM HEeNmoJHO(MA3HBIH PeXHM IPH YCTOHYMBOM IOBPEXICHHHM (asbl Cliexyer
NPUMCHSATD:

a) Ha OIMHOYHBIX CHJIbHO HArpy)XeHHBIX MEKCHCTEMHBIX WJIM BHYTPHCHUCTEMHBIX JIMHHAX
3NIEKTpoIepeiay;

0) Ha CHJIHO Harpy>eHHBIX MEKCHCTEMHBIX JMHUSAX 220 KB 1 BbInie ¢ AByMst 1 6osiee 00XOIHBIMU
CBA3JMHM IIPU YCIIOBHH, YTO OTKJIIOUEHHE OJHOW M3 HHX MOXET IPHUBECTH K HAPYIICHUIO
JIMHAMUYECKON yCTOMYMBOCTU YHEPIOCUCTEMBI;

B) Ha MEXKCHUCTEMHBIX M BHYTPHCHUCTEMHBIX JIMHHSX pa3HBIX KJIACCOB HANPSDKEHHS, €CIH
Tpex(asHOoe OTKIIOUCHHWE JIMHUM BBICIIETO HANPSDKEHUS MOXET MPUBECTH K HEJOMyCTHUMON
Heperpy3ke JMHUA HU3IIETO HANpsDKCHHS € BO3MOXHOCTBIO — HApyLIEHHs  yCTOHYMBOCTH
SHEPrOCUCTEMBI;

) Ha JMHUAX, CBS3BIBAIOIINX C CUCTEMON KpPYyIHBIE OJOYHBIC 3JEKTPOCTAHINHU O€3 3HAUYUTEINbHON
MECTHOU HarpysKu;

,H) Ha JIMHUAX DJJICKTpoInepeaaun, rac OCYILICCTBJIICHUC TAIIB COIIPSKEHO CO 3HAYUTCIIbHBIM
C6pOCOM Harpy3Ku BCJICACTBUEC IMOHMKCHUA HAIIPSHKCHU .

YerpoiictBo OAIIB  10mKHO BBINOMHATECS TakK, 4YTOObI IpU BBIBOJE €ro M3 pabOThl WM
HCYE3HOBCHMM IUTAHUS AaBTOMATUYECKU OCYIIECTBIISICS HEpeBOJ JACUCTBUS 3allUT JMHUU Ha
OTKJIFOUCHHE TpeX (pa3 MOMHUMO yCTpOHCTBA.

Beibop moBpexmeHHbix (a3 mpu K3 Ha 3eMi0  ODKEH OCYIIECTBIATHCS MPH  TTOMOIIH
M30MPATEITBFHBIX OPTaHOB, KOTOPHIE MOTYT OBITh TAKXKE HCIIOJIB30BAaHBI B KAYECTBE JIOMIOIHUTEIHHOMN
OpicTponeiicTBytomert 3ammtel auHAH B 1mkie OAIIB, mpu TAIIB, BAIIB u omHOCTOpOHHEM
BKJTIOYCHUH JINHUH OTIEPATUBHBIM MIEPCOHATIOM.

Brinepxka BpemeHem OAIIB noikHa OTCTpaMBaThCs OT BPEMEHH IIOTACAHUsI IyTH U JICHOHU3ANN
cpensl B Mecrte opHodasHoro K3 B HenosHO(Ga3HOM peXuUMe ¢ y4eTOM BO3MOXKHOCTH
HEOJTHOBPEMEHHOTO CcpabaThIBaHMS 3alUUTHl [0 KOHLAM JIMHUM, a TaKkXkKe KAaCKaJHOro JASHCTBHSA
N30MpATENBHBIX OPraHOB.

3.3.16. Ha muamsax no 3.3.15 OAIIB momKHO NMPUMEHSTHCS B COYETAHUH C Pa3IHYHBIMU BHIAMU
TAIIB. Ilpu stoM momxHa OBITH MpexycMOTpeHa BO3MOXKHOCTH 3ampera TAIIB Bo Bcex ciywasx
OAIIB umm toneko npu HeycnemHaoM OAIIB. B 3aBUCMMOCTH OT KOHKPETHBIX YCJIOBHMA JOMYCKAETCsI
ocymectsieHue TAIIB nocne neycnemnoro OAIIB. B 3tux ciyuasx mpenycmaTpuBaeTcs AeHcTBUE
TAIIB cHayama Ha OJHOM KOHIE JIMHHM C KOHTPOJEM OTCYTCTBUSI HANpSDKEHHUS HA JIMHUK H C
YBEIMYEHHOM BBIIEPKKON BPEMEHH.

3.3.17. Ha OAUHOYHBIX JMHHUAX C JABYCTOPOHHMM IIMTAHHEM, CBSI3BIBAIOLIMX CHUCTEMY C
ANEKTPOCTAHINCH HEOONBIIOW MOITHOCTH, MOTyT mpuMeHsAThcs TAIIB ¢ aBromarmdeckoit
camocunxponuzamueit (AIIBC) ruaporenepatopoB 1t ruaposnekTpoctanimii 1 TAIIB B couetannu
C ICTUTENbHBIMU YCTPOMCTBAMU - JJIS TUAPO- U TEIIO3TEKTPOCTAHIINH.

3.3.18. Ha nwHUAX C JABYCTOPOHHHM IHWTAaHWEM MPH HAJIWYNH HECKOIBKAX OOXOJHBIX CBs3EU
clenyeT NIPUMEHSTh!

1) npu HanU4MKU ABYX CBA3EH, a TAK)Ke NPH HAJIMYMU TPEX CBSI3EH, €CIIM BEPOSTHO OJHOBPEMEHHOE
JUINTETBHOE OTKITIOYCHHUE JIBYX U3 3THX CBA3EH (HampuMep, IBYXIEIHON JINHIN):



HecunxponHoe AIIB (B ocHoBroM muist tuanit 110-220 kB 1 mpu cobiroieHny ycnoBuii, yKkazaHHbBIX
B 3.3.12, HO 1At cirydasi OTKITFOUSHHSI BCEX CBS3CH);

AIIB ¢ mpoBepkoil cMHXpoHHM3Ma (TP HEBO3MOXKHOCTHU BBHITIOJHEHUS] HecMHXpoHHOro AIIB mo
NIPUYMHAM, YKa3aHHBIM B 3.3.12, HO JUIs1 ciIydast OTKJIIOYEHHS BCEX CBS3EH).

Jl1s1 OTBETCTBEHHBIX JIMHUN IPY HAJIMYMU ABYX CBSI3€H, a TAK)K€ PU HAJIUYUU TPEX CBA3EH, ABE U3
KOTOPBIX - IBYXIICMHAS JIMHU, IPU HeBO3MOxHOCTH npuMeHeHust HAIIB no npuunzaM, yka3aHHBIM B
3.3.12, pazpemaercst npumensaTh ycrpoiictBa OAIIB, BATIB mm AIIB YC (em. 3.3.11, 3.3.13, 3.3.19).
I[Ipu »tom yctpoiictBa OAIIB um BAIIB crmemyer nomomHsaTh ycrpoiictBom AIIB ¢ mpoBepkoit
CHHXPOHHU3MA;

2) npy HaJIMYMK YEThIpeX W OoJiee CBs3eH, a TaKyKe NPU HAIMYMK TPEX CBS3EH, €CIIM B IOCIIETHEM
cllydae OJHOBPEMEHHOE JJIMTEIBHOS OTKIIOYCHHE JBYX W3 OTHX CBS3EH MaJOBEpOsTHO (HampuMep,
€CJIM BCE JIMHUU OJHOIeHEIe), - AIIB 6e3 mpoBepKu CHHXPOHU3MA.

3.3.19. VerpoiictBa AIIB ¢ mpoBepkoil CHHXPOHU3MA CIIELYET BBINOJIHATh HA OJHOM KOHLE JTUHHU
C KOHTPOJIEM OTCYTCTBHUS HANpPSDKEHHS HA JIMHUM M C KOHTPOJIEM HAIMYWS CHHXPOHM3MA, Ha JIPyroM
KOHIIE - TOJIBKO C KOHTpOJEeM Hamu4us cHHXpoHu3Ma. Cxemsl yctpoiictBa AIIB ¢ mpoBepkoit
CHUHXPOHHU3Ma JIMHUY JIOJDKHBI BHITTOJHATHCS OJAMHAKOBBIMU Ha 000MX KOHIIAX C Y4E€TOM BO3MOXKHOCTH
U3MEHEHUs OUEPEIHOCTH BKIIIOUEHUS BBIKIIOUaTenel tuauy npu ATIB.

Pexomenayercss mcmonp3oBath ycTpoiicTBO AlIIB ¢ mpoBepkoil CHHXpOHHM3MA i MPOBEPKH
CUHXpPOHU3MA COCANHACMBIX CUCTEM IIPH BKIHOYCHUU JIMHUU IICPCOHATIOM.

3.3.20. [JomyckaeTcsi COBMECTHOE NMPHMEHEHHE HEeCKONBKAX BUAOB TpexgaszHoro AIIB Ha nuHWH,
nanpumep BAIIB u TAIIB ¢ npoBepkoii cuaxponnsma. Jomyckaercs: Takke UCIIONb30BaTh Pa3IMIHbIE
Buzbl ycrpoiicte AIIB Ha pasHeix koHnax jusHuu, Hampumep YTAIIB BK (cm. 3.3.13) Ha omHOM
xoH1ie 1uHuU U TATIB ¢ KOHTpoJIeM Hanu4Ms HAIpsHKEHUS U CHHXPOHU3MA Ha JAPYTOM.

3.3.21. Jomyckaercsi coueranue TAIIB ¢ HeceneKTUBHBIME ObICTPOJCHCTBYIOIIMMHU 3aLUTAMHU IS
UCIIPABJICHUS HECEIEKTUBHOTO JCHCTBUS IMOCIEAHUX. B ceTsix, cocTosmmMX U3 psjia MoCiea0BaTebHO
BKJIFOUCHHBIX JIMHUH, NPH NPUMEHEHHUH JUIl HUX HECEJIEKTHBHBIX OBICTPOACHCTBYIOUIMX 3alIMUT JUIs
UCTIPAaBICHUS MX JACHCTBUS pEKOMEHIyeTcs TIpHUMeHATh mnoodepennoe AIIB; moryr Takxke
npuMeHsAThes yerpoiicTBa AIIB ¢ yckopenmem 3ammthl 1o AIIB mmm ¢ KpaTHOCTBIO ACHUCTBUS (HE
Oornee Tpex), BO3PACTAIOIICH 10 HAIPABJICHUIO K HCTOUYHHUKY [TUTaHUS.

3.3.22. TIpu npumeHeHNH Tpexda3Horo ogHokpatHOro AIIB nuHMHA, mUTarOmUX TpaHCPOPMATOPHL,
CO CTOPOHBI BBICIIETO HANpPSKEHUS] KOTOPBIX YCTAHABIMBAIOTCA KOPOTKO3aMBIKATENIN U OTIEJIUTEIHN,
JUIsl OTKJIFOYEHHsI OTAEIHTENsI B OECTOKOBYIO 1ay3y BpeMsi jeiicTBust ycrpoiictBa AIIB nomkHO ObITh
OTCTPOEHO OT CYMMAapHOTO BPEMEHM BKIIOUEHHS] KOPOTKO3aMBIKATENsS M OTKIHOUEHUS OTIEIUTEN.
IIpu nmpumenennn tpexdasnoro AIIB nBykpaTtHoro nmefictBus (cMm. 3.3.6) Bpems zaeiicteus AIIB B
MEPBOM LMKJIE MO YKAa3aHHOMY YCIIOBHIO HE IOJDKHO YBEIMYHUBATHCS, €CIIM OTKIIOYEHUE OTHCIUTENS
mpeaycMaTpUBacTCs B 0ECTOKOBYIO Mmay3y BToporo Iukia ATIB.

JUis IMHWHA, HAa KOTOpBIE BMECTO BBIKIIOYATE]ICH YCTaHABIMBAIOTCSA OTACIHMTENH, OTKIIOYCHHE
oraenureneil B ciaydae HeycnemHoro AIIB B mepBoM HMKIIE JOMKHO NMPOU3BOJAUTHCS B OECTOKOBYIO
nay3y BToporo 1ukia AIIB.

3.3.23. Ecimu B pesynbrate neiictBus AIIB BO3MOXHO HECHHXPOHHOE BKIIFOYEHHE CHHXPOHHBIX
KOMIIEHCATOPOB WJIM CHHXPOHHBIX OJJICKTPOJBHIATeNIell M €ClIM Takoe BKIIOYCHHE JUIS HUX
HEOOMYCTUMO, a TAKXKC I UCKIIOYCHUA MOANMUTKH OT ITHX MallMH MECTa MOBPEKIACHUA CICAYET
IpeaycMaTpuBaTh ABTOMATHUECKOE OTKIIOYEHUE OSTHX CHUHXPOHHBIX MAIIMH IPU HCUE3HOBEHUU
NMUTAaHUS WM TEPEeBOJWTh WX B ACHHXPOHHBIH pexuMm otkimoueHneM AITl ¢ mocnemyrommm
aBTOMATHUYECKUM BKJIIOYEHHEM WM PECHHXPOHHU3ALMEH IIOCIE BOCCTAHOBICHUS HAIPSDKEHHUS B
pesynbtare ycnemHoro AIIB.



I[J'lﬂ MOACTaHIIUM C CHUHXPOHHBIMH KOMIICHCATOPpaMU HJIM CHHXPOHHBIMU JJICKTPOABUTATCIAMU
JAOJDKHBI HOPUMCHATHCA MEPbI, NPCAOTBpAIlAOIINEC U3JIUIIHUC Cpa6aTLIBaHI/I$I AYP npu HCﬁCTBHH
AIIB.

3.3.24. AIIB muH 37€KTPOCTaHUMN M MOJCTAHIMHM NMPH HAIWYUM CIEIHAJbHON 3aIIUThHl LUIMH U
BBIKITIOUaTene, gonyckaromux AIIB, 1oMKHO BBINOIHATECS 10 OAHOMY U3 IByX BapHaHTOB:

1) aBTomMaTnyeckuM ompobOoBaHHEM (IIOCTAHOBKA IIMH IO/ HAIMpsDKEHHWE BBIKITIOUaTesneM oT AIIB
OJIHOTO U3 MUTAOLIUX IJIEMEHTOB);

2) aBTOMaTHYECKOH COOPKOM CXEMBI; TP 3TOM IepBEIM OT ycTpoiicTBa AIIB BKirtoyaeTcss oAuH U3
MUTAIOIIUX 3JIEMEHTOB (HAIpUMEp, JHHUS, TpaHC(HOPMATOp), MPU YCIEIIHOM BKJIIOYEHHH 3TOTO
3JIEMEHTa MIPOU3BOJUTCA MOCIEAyIOIee, BO3MOXKHO 0ojee MOJHOE aBTOMATHYECKOE BOCCTAHOBJICHHE
CXEMBI J0aBapUIHOIO peXUMa ITyTeM BKJIIOUCHHS APYrHX 3neMeHToB. AIIB muH nmo 3tomy Bapuanty
PEKOMEHIyeTCs NPUMEHSITh B TEPBYIO O4Yepenb Ul MOACTaHIMHA Oe3 IOCTOSHHOTO JAEXKypCTBa
HepCcoHaa.

HpI/I BeinonHeHnn AlIB mmu JAOJIKHBI IPUMEHATHCS MCEPbI, UCKIIOYAONIME HECHUHXPOHHOC
BKJIIOYCHHC (CCHI/I OHO SABJIACTCA HSHOHYCTI/IMBIM).

JlomkHa o0ecreunBaThCs 10CTaTOuHass YyBCTBUTEIBHOCTD 3aIUTHI IIMH Ha CIIydYail HEYCIELIHOTO
AIIB.

3.3.25. Ha paByxTpaHC(OpMATOPHBIX MOHIDKAIOIIMX TOJACTAHIMAX MPU pas3jenbHONH pabore
TpaHcOpMaTOpPOB, KaK IMPaBWIO, JOJDKHBI NpeaycMaTpuBarhes ycrpoiictBa AIIB mmH cpennero u
HU3LIETO0 HANpsHKEHUH B coueTaHuu c ycTrpoiictBamu ABP; npu BHYyTpeHHHX NOBPEXICHUSAX
TparchopMaTopoB JODKHO AelicTBoBaTh ABP, mpu npounx moBpexaenusx - AIIB (cm. 3.3.42).

Jonyckaercst i AByXTpaHC(OPMATOPHOW NOACTaHLMHM, B HOPMaJbHOM pEXHUME KOTOpPOH
npeaycMaTpuBaeTCs MapajvieibHas padora TpaHc(OpPMATOPOB Ha INMHAX IaHHOTO HANPSDKEHHS,
YCTaHaBJIMBATh JTONOJIHUTENBHO K ycTpoicTBY AIIB ycrpoiictBo ABP, npenHazHaueHHOE )i peXUMa,
KOTZIa OJJVH U3 TPaHC(OPMATOPOB BEIBEIEH B PE3EPB.

3.3.26. VYcrpoiictBamn AIIB 1omkHBI OBITH 00OpYZOBaHBI BCE OIMHOYHBIE ITOHMXKAIOIINE
TpaHcopMaTopsl MOIIHOCTHIO Oomee 1 MB-A Ha mOACTAaHIMSX 3HEPrOCHCTEM, HMEIOIIHE
BBIKJIIOYATEIb M MAaKCHMAJIbHYI0 TOKOBYIO 3aIIUTY C MMTAIOMEH CTOPOHBI, KOTJa OTKIIIOYEHHE
TpaHcopMaTopa MPUBOJUT K OOECTOYCHHUIO JIIEKTPOYCTAHOBOK moTpedureneii. Jlomyckaercs B
OTAEJNBHBIX ciydasx neiictue AIIB u mpu oTKiIOYeHHHM TpaHC(hOpPMAaTOpa 3alIUTON OT BHYTPEHHHUX
MIOBPEXAECHUM.

3.3.27. Ilpu Heycnemnom AIIB BxitouaeMoro TmepBbIM  BBIKJIIOYATETIEM  JJIEMEHTA,
MPUCOCTUHCHHOTO JBYMS Wi Oojee BBIKIIOUaTesiMu, AIIB ocCTadbHBIX BBIKIFOYATENCH ATOTO
AJIEMEHTA, KaK MPaBUIIO, I0JKHO 3aMpPEIiaThCs.

3.3.28. IIpu HaMM4Mu Ha MOJCTAHLMHU WM 3JEKTPOCTAaHIIMU BBIKIIOYATENEH C 3JIEKTPOMArHUTHBIM
NIPUBOJIOM, eciim OT ycrpoiictBa AIIB Moryt OBITH OJHOBPEMEHHO BKIIIOUEHBI JBa Win Oojee
BBIKJIFOYATENICH, U1t oOecriedeHrs1 HeOOXOAMMOTO YPOBHS HANPSDKEHUS aKKyMYJIATOPHOI Oatapen npu
BKJIIOYEHHH M Ul CHIDKCHHS CEUEHHS KaOeJed wLemeil NUTaHus 3JIEKTPOMArHUTOB BKITIOYCHHMS
CllelyeT, Kak IpaBwiio, BbINONHATH AIIB Tak, 4TOOBI OZHOBpEMEHHOE BKIIOYEHHE HECKOJIBKHX
BBIKJIIOUATENed OBUIO HWCKIIIOYEHO (HampuMmep, NpUMEHeHHWeM Ha mnpucoeauHeHusx AlIB ¢
Pa3IMYHBIMU BBIICP)KKAMU BPEMCHH).

Jlonmyckaercsi B OTAENBHBIX Cilydasx (MpenMyllecTBeHHO npH HanpspkeHun 110 kB m Gosbimom
Yyucile NpUCOeNUHEHMH, oOopynoBaHHbIX AIIB) oxHoBpemenHoe BikmoueHne ot AlIB  naByx
BBIKJIIOUATENCH.

3.3.29. JleiictBue ycrpoiictB AIIB nomkHo (pukcHpoBaThesl yKa3aTelIbHBIMU pelie, BCTPOCHHBIMH B
perne ykasarensiMH cpabaTbIBaHUsI, CUETYMKAMU YHCIa cpabaTbIBaHUH WM APYTMMH YCTpOHCTBaMH
AQHAJOTHYHOTO HAa3HAYCHHSI.



ABTOMATHUYECKOE BKIIIOYEHHUE PE3EPBHOI'O IIMTAHUSA
N OBOPYJIOBAHMUA (ABP)

3.3.30. Verpoiictea ABP  momxHBI IpenycMaTpuUBaTBCS UL BOCCTAHOBJICHHUS IUTAHUSA
norpeduTeneil MmyTeM aBTOMATHYECKOrO NPUCOEIUHEHHS PE3EPBHOTO MCTOYHUKA IMUTAHUS TPH
OTKITIOYCHUU pPAa0OYero WCTOYHUKA NHUTAHUS, NPUBOJAIMIEM K OOCCTOYCHHIO 3ICKTPOYCTAHOBOK
notpebutens. YcrpoiictBa ABP  [MO/DKHBI MPEAyCMATPUBATHCS TAKKE JUII  aBTOMATHYECKOTO
BKIIIOUEHHSI PE3ePBHOTO OOOPY/JOBaHMsS MPH OTKIIOYEHUH pabodero o0OpyHOBaHUS, MPUBOJSIEM K
HapyIICHHIO HOPMAJILHOTO TEXHOJIOTUYECKOr0 Mpolecca.

VYerporictBa ABP Takke pekoMeHyeTcsl peaycMaTpuBarh, €CM P UX NIPUMEHEHUN BO3MOXKHO
YIPOIIEHHE PENICHHON 3alUThl, CHIDKCHHE TOKOB K3 ¥ yjemieBieHHe ammapaTypsl 3a CUET 3aMEHBI
KOJIBLIEBBIX CeTell pasinanbHO-CEKIIMOHUPOBAHHBIMU U T. II.

VYcrpoiictea ABP Moryr ycraHaBimBaThCsS Ha TpaHchopMaTOpax, JIMHHUSAX, CEKIHOHHBIX W
HIMHOCOEANHHUTENIbHBIX BBIKIIOUATENAX, YICKTPOABUIATEINAX U T. II.

3.3.31. YcrpoiictBo ABP, kak mpaBuiio, JODKHO 00eCreunBaTh BO3MOXKHOCTh €r0 JACUCTBUS TPU
MCUYC3HOBCHUHU HAMPSDKCHUS HA [IMHAX [TMTAEMOIO 3JIEMEHTA, BBI3BAHHOM JII000N MPUYMHON, B TOM
grcne K3 Ha aTux muHax (mocnexnnee - npu orcyrcteun AIIB mmH, cM. Takxke 3.3.42).

3.3.32. Ycrpoticteo ABP npu oTKIFOUEHHH BEIKIFOYATENs pa00vYero MCTOYHHUKA MUTAHUS JTOJDKHO
BKIIFOYATh, KaK MpaBIiIo, 0e3 JOMOJHHUTEIBEHOW BBIACPKKH BPEMCHH, BBIKIIIOYATEIh PE3ECPBHOTO
nctoyHnka mutaHus (cM. takke 3.3.41). Ilpm »TOoM momxHa OBITH ObOecmedeHa OJHOKPATHOCTHh
JIEUCTBUS yCTPOUCTBA.

3.3.33. Hna obGecnieuenus aevictBus ABP mpm obecToueHNMHM NHTAEMOTO AJIEMEHTa B CBS3U C
HCUE3HOBCHNEM HAIPSHKEHHUS CO CTOPOHBI MUTAHUSI pabOYero MCTOYHMKA, a TAKXKE IPH OTKIIIOYEHUU
BBIKJTIOUATEN sl C MPUEMHOM CTOPOHBI (Hampumep, Ul CllydaeB, KOTJa peiedHas 3amuTa paboyero
9JIEMEHTa JIEHCTBYET TOJBKO Ha OTKIIIOYEHHE BBHIKIIOUATe]Iel CO CTOPOHBI MuTaHus) B cxeme ABP B
JIOTIOJTHEHWE K yKazaHHOMY B 3.3.32 mOJDKEH NpeayCcMaTpuBaThCs ITyCKOBOW OpraH HarlpsOKCHUS.
‘Yka3aHHBIN IyCKOBOM OpraH IPH HUCUYE3HOBEHUN HANPSKCHUS] HA MTUTAEMOM 3JIEMEHTE W IIPU HATMYUA
HaTpsDKEHUS CO CTOPOHBI IHUTAaHUS PE3EPBHOTO HMCTOYHHMKA JIOJDKEH AEHCTBOBATH C BBLACPIKKOM
BPEMEHH Ha OTKJIIOYEHHE BBHIKIOYaTeIss pabodyero HCTOYHHMKA ITUTAaHHS C TPUEMHOW CTOpPOHBI
[TyckoBoit opran HampspkeHuss ABP He moipkeH mpemycMaTpuBaThbes, eciy pabouuii M pe3epBHBIN
3JIEMEHTHI IMEIOT OJMH NCTOYHNK ITUTaHNU.

3.3.34. Ins TpancopMaTOpOB U JIMHHUI MAJIOH MPOTSHKEHHOCTH € IENBI0 yCKopeHus neiictBus ABP
11eecoo0pa3Ho BBHIIOIHITE PENICHHYIO 3alIUTy C ACHCTBHEM Ha OTKIFOUCHHE HE TONBKO BEIKITIOYATEIISA
CO CTOPOHBI NHUTaHU, HO W BBIKIIOUATeNs ¢ mpueMHON cTopoHbl. C 3TOH ke menpio B Hambolee
OTBETCTBCHHBIX ClTydasx (HampuMmep, Ha COOCTBEHHBIX HY)KJaX 3JICKTPOCTAHIIUI) P OTKIFOUCHHUH IO
KaKUM-THOO TPHYMHAM BBIKIIOYATENS TOJBKO CO CTOPOHBI MUTAHUS JIOJDKHO OBITH 00ECIICYCHO
HEMEJICHHOE OTKITFOYCHUE BBIKITIOYATEIIS C TIPUEMHOMN CTOPOHBI TT0 HENH OJIOKUPOBKH.

3.3.35. MuHuUMaIbHBI 3JIEMEHT HamNpsDKeHus ImyckoBoro opraHa ABP, pearupyromuii Ha
WCYC3HOBCHHEC HAIPSDKCHHS pa00vero MCTOYHHKA, JTOMKCH OBITH OTCTPOCH OT PEKMMa CaMO3aITycKa
ANEKTPOABHUTaTEeNICH W OT CHIDKCHHS HampspkeHUs npu yrnaneHHbIX K3. Hampsbkenue cpabaTeiBaHUS
AJIeMEHTa KOHTPOJIS HANPSDKCHUS Ha IIMHAX PE3epPBHOIO MCTOYHHMKA ITycKoBOTO oprana ABP momxnO
BBIOMPATBCS. MO BO3MOXKHOCTHM, HCXOJAS U3 YCJOBHsI caMmo3alycka OJJIeKTpoJABHraTenei. Bpewst
JieiicTBUs myckoBoro oprana ABP nmomkHO OBITH 0OJbIIIE BPEMEHH OTKIFOUEHUs BHemHUX K3, mpu
KOTOPBIX CHIDKCHHME HAIPsDKEHWS BBI3BIBACT Cpa0aThIBAHWE SJIEMEHTa MHHAMAIIBHOTO HATIPSKECHUS
ITyCKOBOTO OpraHa, H, Kak MpaBuiIo, OoJbine BpeMeHH neiictBus AIIB co cTOpOHBI MUTaHUS.

MUHUMAaIBHBIH 3JIEMEHT HanpshKeHUsl myckoBoro oprana ABP, kak npaBuio, 1oKeH OBITh
BBIIIOJIHEH TaK, 4YTOOBI WCKIIOYanach €ro JIOKHas paboTa TPH TEPEeropaHWd OIHOTO U3



npepoxpaHuTeneil TpaHcopmaropa HaNpsDKEHHST CO CTOPOHBI OOMOTKM BBICHIETO HJIM HH3IIETO
HalpsDKEHHUS; TIPH 3aIUTe OOMOTKY HU3IIEr0 HANPSDKEHMS! aBTOMAaTHYECKUM BBIKIIFOUATEIEM IIPH €T0
OTKIIIOYCHHH JICHCTBHE ITyCKOBOTO OpraHa JOJDKHO OJOKMpoBaThcs. JlomyckaeTcs He Y4YHTBIBaTh
JaHHOEe TpeOOBaHWE NP BEHIMONHEHNH ycTpoiictB ABP B pacmnpenenurtensubix cerax 6-10 kB, ecnu
UL 9TOro TpedyeTcs crenuanbHas yCTaHOBKa TpaHC(HOPMAaTOpa HANPSHKEHHUS.

3.3.36. Ecmu mpum wucmons3oBanuu mycka ABP 1o HampspkeHHIO BpeMsi ero JCHCTBHS MOXKET
OKa3aThCsl HEAOIyCTUMO OOJIBIIUM (HAIIPUMED, IPH HAIMYUH B COCTABE HArpy3KH 3HAYMTEIBHOMN J0IH
CHHXPOHHBIX 3JIEKTPOJABUraresei), peKOMEHAyeTCs NMPUMEHATh B JONOJHEHHUE K IIYCKOBOMY OpraHy
HalpsDKeHUsT MYCKOBBIE OpraHbl JPYIMX THUIOB (HalpuMep, peardupyronine Ha HCYEe3HOBEHHE TOKa,
CHIDKCHHUE YaCTOTHI, N3MEHEHHE HANIPABJICHHUS MOIIHOCTH U T. II.).

B Cjlydya€ IMPUMEHCHHUA IIYCKOBOI'O OpraHa 4YacCTOThbI MOCISAHUN Inpu CHUXKXCHUHU 4YaCTOTBI CO
CTOPOHBIL pa6oqer0 HUCTOYHUKA IMMUTAHUA 10 3alaHHOT'O0 3HAYCHUA U TIPpU HOpMaJ'ILHOﬁ 4acToTeC CO
CTOPOHBI PE3CPBHOI0 MHUTAHUA HOJIKCH ﬂeﬁCTBOBaTB C BBII[Cp)KKOﬁ BPEMCHHN Ha OTKIIOYCHUC
BBIKJTIOYATCIIA pa60qero HUCTOYHUKA ITUTAHUA.

[Ipu TeXHOIOTUIECKOH HEOOXOIUMOCTH MOXET BBIIOJIHSITHCS ITyCK YCTPOWCTBA aBTOMATHYECKOTO
BKJIFOUCHHUSI PE3EPBHOIO 000PY/IOBAHHS OT PA3IMYHBIX CHCHUAIBHBIX JATYMKOB (JABICHUS, YPOBHS U
T. IL.).

3.3.37. Cxema ycrpoiictBa ABP ucToyHnkoB nutanus coOCTBEHHBIX HYKI 3JIEKTPOCTAHIMI HOcIe
BKJIIOYCHHSI PE3CPBHOIO KMCTOYHHMKA IMTaHHWSA B3aMEH OJHOIO W3 OTKIIOYAIOMIUXCS Pabouux
WCTOYHUKOB JOJDKHA COXPaHATh BO3MOXKHOCTh JEHCTBHA MpPH OTKIIOYEHHH APYTUX pPabounx
WCTOYHHMKOB MUTAHUSL.

3.3.38. Ilpu BbmoaHeHuu ycTpoiicTB ABP crenyer npoBepATh ycilOBUSI HEPErPY3KH PE3EPBHOTO
HCTOYHMKA [TUTAHUSA M CaMO3AaIlyCKa dJIEKTPOBUTATENEN U, ECIIM MIMEET MECTO YPE3MEPHAs IIEperpy3Ka
WM He 00ecleunBaeTCcs CaMO3aIllyCK, BBINONHATh pasrpy3ky npu aeiicteBuu ABP  (manpumep,
OTKJIIOYEHUE HEOTBETCTBEHHBIX, 4 B HEKOTOPBIX CIy4yasX U 4aCTH OTBETCTBEHHBIX IEKTPOABUraTemnei;
JUTSA TIOCTIETHIX pekoMeHayeTcs npumeHneHne AIIB).

3.3.39. Ilpu BbemonHeHnun ABP nomkHa y4uMTHIBaTBCS HEIOMYCTUMOCTh €ro JeHcTBUSA Ha
BKJIFOUCHHE NOTpeduTenel, oTKIroueHHbIX ycTpoiicTtBamMu AUP. C 3To# 1ebio T0IDKHBI TPUMEHSITHCS
CHelyaIbHble MEpONpUATHA (HarmpuMmep, ONOKMPOBKAa IO YacTOTE); B OTHCIBHBIX CIydasX IpH
CHELHaTbHOM 00OOCHOBAaHWM HEBO3MOXHOCTH BBINOJHEHHS YKAa3aHHBIX MEPONPHATHH JOMyCKaeTcs He
npexycmaTtpuBath ABP.

3.3.40. IIpu pefictBum yctpoiictBa ABP, korma Bo3MoXHO BKIIOUeHHE BBIKIIOUaTens Ha K3, kak
MIPaBUJIO, JOJKHO MPEAyCMaTPUBAThCA YCKOPEHHUE IEHCTBHS 3alIUThl 3TOr0 BBIKIIOUATENS (CM. TaKXKe
3.3.4). Ilpu 5TOM JOJKHBI OBITH HPUHATHL MEPHI ISl MPEAOTBPAIEHUS! OTKIIOYEHHH pPE3epBHOTO
MUTaHMS TI0 e YCKOPEHMS 3alUThI 32 CYET OPOCKOB TOKA BKIIIOUCHMS.

C oToi menpl0 Ha BBIKIIOYATEISIX WCTOYHHKOB PE3CPBHOIO MHTAaHHUS COOCTBEHHBIX HYXI
UIEKTPOCTAHIMHA YCKOPEHUE 3alllUThl [OJKHO IPELyCMaTpUBAaTbCs TOJNBKO B ClIydae, €CIH €€
BBIJICp)KKa BpeMEHHM INpeBblmaer 1-1,2 ¢; mpu 3TOM B HeNb YCKOPEHHUS JOJDKHA OBITH BBEJCHA
BBIJIEp)KKa BpeMeHH okoio 0,5 c. i mpoumx 3IIEKTPOYyCTaHOBOK 3HAYCHHUS BBIIEPKEK BPEMEHH
MIPUHUMAIOTCS, UCXO/IS U3 KOHKPETHBIX yCIOBHH.

3.3.41. B cayuasx, ecnu B pesynpTare aeiictBus ABP BO3MOXXHO HECHHXPOHHOE BKJIIOUEHHE
CHHXPOHHBIX KOMIICHCATOPOB WJIM CHHXPOHHBIX OJJICKTPOIBHIATENIC M €CIM OHO Ui HHUX
HEJIOMyCTHMO, a TAKXKE JUIS UCKJIFOYEHHSI MMOJIUTKY OT 3TUX MAIIMH MECTa MOBPEXICHUS CIEIyeT NpU
HCYE3HOBCHUH TMTaHHUS aBTOMATHUECKH OTKIIOYaTh CHHXPOHHBIC MAIIMHBl WIM TEPEBOJUTH HX B
aCHHXpPOHHBII pexum oTiioueHueM AITI ¢ mocieayromuM aBTOMATUYECKMM BKIIOUEHHEM MU
PEeCHHXPOHM3AIMEH 1TOCIIe BOCCTAHOBJICHNS HAIIPSDKEHNS B pe3ynbTare ycremHoro ABP.

Jlnst mpenoTBpallieHus] BKIIOYEHHS PE3epBHOrO MCTOYHMKA 0T ABP 10 OTKIIIOYEHHS] CHHXPOHHBIX
MalllMH JomycKaercs npuMmeHsTh 3ameasienue ABP. Ecnu nocnienHee HemomycTUMO JUisl OCTaJIbHOM
HATPY3KH, [OIyCKACTCS TMpPH CHEIHaTbHOM OOOCHOBAHWH OTKIIOYATh OT ITycKOoBOrO opraHa ABP



JIMHUIO, CBSI3BIBAIOLIYI0 LIMHBI pabo4ero MUTaHHs C Harpy3koM, cojepikalleil CHHXPOHHBIE
3JIEKTPOABUIATEIN.

Jng mopcraHIMi ¢ CMHXPOHHBIMM KOMIIEHCATOPAMH WIIM CHHXPOHHBIMH 3JIEKTPOJBUTATEISIMU
JIOJDKHBI TIPUMEHSTHCS. MEphI, IPeI0TBpallalonine HernpaBmwibHyto pabory AUP npu neiictBun ABP
(cm. 3.3.79).

3.3.42. C menpio TpemoTBpAIICHUS BKIIOUEHHS PE3EPBHOTO HCTOYHMKA mHUTaHus Ha K3 mpu
HEABHOM pe3epBe, INPEJOTBPAIEHUS €ro Meperpy3kd, OOJICTYeHUsl caMo3alycka, a Takxke
BOCCTaHOBJICHUSI HamOoJiee MPOCTBIMH CPEJCTBAMHM HOPMAJIBHOM CXEMBI 3JIEKTPOYCTAaHOBKH I10CIE
aBapHHHOTO OTKIIIOYECHUS U JICHCTBUS yCTPOICTBA aBTOMATHKH PEKOMEHAYETCS! IPUMEHSTH COUCTaHNE
ycrpoiicte ABP u AIIB. YctpoiictBa ABP momxHBI Z€HCTBOBATH NIPH BHYTPEHHUX MOBPEKICHHUAX
pabouero ucrounuka, AIIB - npu npo4ynx moBpekACHUAX.

[Mocne ycmemnoro aeiicteust ycrporicts AIIB mmm ABP momkHO, Kak mpaBmiio, oOecrednBaThCs
BO3MOXKHO 0Oojlee TIOJIHOE aBTOMATHYECKOE BOCCTAHOBJIIEHME CXEMbI JI0aBapUIHOTO peXHMa
(Hampumep, Asl MOACTAHIUMK C YIOPOIICHHBIMH CXEMaMH AJIEKTPUUYECKUX COCTUHEHHH CO CTOPOHBI
BBICILIETO HANPSKEHUS - OTKJIIOUEHHE BKJIIOUEHHOro Npu JeiictBun ABP cekimOHHOro BBIKITIOUAaTENs
Ha CTOPOHE HM3IIETO0 HaNpsDKeHHs nocite yeremnoro AIIB nuraromeit nuaun).

BKJIKOYEHUE 'EHEPATOPOB

3.3.43. BxioyeHHe IeHepaTOpPOB Ha MapauIeNbHYI0 PadoTy JOJDKHO NPOU3BOIUTHCS OJHUM U3
CIEIYIONINX CIIOCOOOB: TOYHOW CHHXPOHM3ALUEH (pPydHOH, MOTyaBTOMAaTHIECKOW M aBTOMaTHYECKON)
U CAMOCHHXPOHM3ALHUEH (PYIHOI, TOTyaBTOMAaTHUECKOW M aBTOMATHIECKOM ).

3.3.44. Crioco0 TOYHOW aBTOMAaTHYECKOM MM MOJIyaBTOMAaTHYECKOH CHHXPOHM3AIMN KaK OCHOBHOM
crnoco0 BKJIIOYEHHS HA IApajuleNbHyl0 paboTy TpH  HOPMAaNbHBIX  PEXHMax  JOJDKEH
MIPeayCMaTPUBATECS IS

TypOOTeHepaToOpoB ¢ KOCBEHHBIM OXJIXJICHHEM 0OMOTOK MOIIHOCTHIO Oojiee 3 MBT, paboraromux
HETIOCPEICTBEHHO Ha COOPHBIE IIMHBI T€HEPATOPHOTO HANPSDKEHHUS, U NP 3HAYCHUHN MEPHOANIECKON
COCTaBJISIOIIEH mepexogHoro Toka 6omee 3,5 [HoMm;

TypOOreHepaToOpOB ¢ HEMOCPEICTBEHHBIM OXJIaxkaeHHeM ooMoTok TurioB TBB, TB®, TT'B u TBM,;

THAPOTeHEPATOPOB MOITHOCTHIO 50 MBT 1 Gosee.

[Tpn aBapuiHBIX peXHMax B DJIEKTPHUYECKOH CHCTEME BKIIOUCHHE Ha TapajulelibHylo paboTy Bcex
TEHEpaTOpOB BHE 3aBHCHMOCTH OT CHCTEMBl OXJ@KACHHA W MOIIHOCTH MOXET MPOU3BOANUTHCS

CIocooom CaMOCHHXPOHHU3AIINHA.

3.3.45. Cnocob caMOCMHXPOHHM3AIMN KaK OCHOBHOM CIIOCO0 BKIIIOYEHUS Ha TMapajuIeNbHYI0 padoTy
MOXKET IPeyCMaTPHBATHCS IS

TypOOreHepaTopoB MOIIHOCTEIO 10 3 MBT:

TypOOTCHEPAaTOPOB € KOCBEHHBIM OXJKICHHEM MOIMHOCTRIO Oonee 3 MBT, paboTaromux
HETIOCPE/ICTBEHHO Ha COOpHBIC IIMHBI, €CJIM MEPHOANYECKasl COCTABISIONIAsA MEPEXOJIHOTO TOKA MPU
BKJIFOUEHHH B CETh CIIOCOOOM CaMOCHHXPOHHM3AIMK HE TIPEeBOCXOUT 3,5 IHOM;

TypOOTeHEPaTOPOB ¢ KOCBEHHBIM OXJIAXKACHUEM, PaOOTAIOMHX B OJIOKE C TpaHC(HOpMATOpaMu;

THIPOTEHEPATOPOB MOIIHOCTHIO 710 50 MBT;



THAPOTEHEPATOPOB, AIEKTPUUECKU KECTKO CBSI3aHHBIX MEXIy cOo00H M paboTaroImux depe3 oOmuii
BBIKJIIOUATENb IPH UX CyMMapHOH MomHoctu a0 50 MBT.

B ykazaHHBIX cllydasgXx MOIYyT HE IPELyCMAaTpUBATbCSl YCTPOMCTBA II0JIyaBTOMATHUYECKOH U
aBTOMATHYECKON TOYHON CUHXPOHHU3AIUY.

3.3.46. [Ipu nCHOIB30BaHUM CIIOCOOA CAMOCHHXPOHHU3AIIMH KaK OCHOBHOTO CII0CO0a BKITFOUCHUS
TEHEpaTOPOB Ha Mapaie]bHYI0 padoTy CleIyeT NMpeayCcMaTpuBaTh YCTAHOBKY Ha TMAPOTreHepaTopax
YCTPOMCTB aBTOMAaTHUYECKOH CaMOCHHXPOHH3AlMHM, Ha TypOOreHeparopax - YCTPOMCTB py4YHOH WM
MOJTyaBTOMATU4ECKOM CaMOCHHXPOHU3AINH.

3.3.47. Tlpu WCTIONB30BAaHUHM CIOCO0a TOYHOW CHHXPOHM3AIMHM B KAauyeCTBE OCHOBHOTO CITOCO0a
BKJIIOUEHHs] TE€HEpPAaTOPOB Ha MapayiejbHYI0 padoTy, Kak IpaBWiIo, CIEAYeT IpeayCcMaTpuBaTh
YCTaHOBKY YCTPOMCTB aBTOMATHMYECKOH M IOIyaBTOMAaTHYECKONM TOYHOM CHHXpoHH3auuu. Jlns
FEeHEPaTOPOB MOILIHOCTHIO 10 15 MBT nomyckaercsi IpUMEHEHHE PYYHOHM TOUYHON CUHXPOHM3ALMH C
OJIOKMPOBKOH OT HECHHXPOHHOTO BKJIIOUECHUSI.

3.3.48. B coOTBeTCTBMHM C YKa3aHHBIMH IIOJIOXKEHHSIMH BCE T€HEPATOphl JOJDKHBI OBITh
000pyIOBaHBl ~ COOTBETCTBYIOLIMMH  YCTPOWCTBAaMM  CHHXPOHM3AIMK, PACHOJIOKEHHBIMH  Ha
LEHTPAJIBbHOM ITyHKTE YIPABJICHHS MJIM HA MECTHOM IYHKTE YIPABJICHUS A TUAPOIIEKTPOCTAHLHH,
Ha IJIaBHOM HIMTE YNPABJICHUsI WM Ha OJIOYHBIX MIMTAX YIPABICHUS VIS TETUIOIEKTPOCTAHIIN.

BHe 3aBHCHMOCTH OT NPHMEHSEMOTO CHOCO0a CHHXPOHHM3ALUHM BCE T'€HEPaTOpbl JOJKHBI OBITH
000pyZOBaHbl YCTPOMCTBAMH, IO3BOJIAIONIMMH B HEOOXOAMMBIX CIy4asX IMPOU3BOJUTH PYYHYIO
TOYHYIO CHHXPOHH3AIHIO C OJIOKMPOBKOH OT HECHHXPOHHOT'O BKITIOUEHHSI.

3.3.49. Tlpm BKIIOYCHHH B CETh CHOCOOOM TOYHOW CHHXPOHHU3AIlMH [BYX WWIH Ooiee
THAPOTEHEPATOPOB, Pa0OTAIOIIMX Yepe3 OOWH BBIKIIOYATeNb, TIE€HEPAaTOphl IMPEABAPUTENBHO
CHUHXPOHU3UPYIOTCSI MEXIY CO00# COCOO0OM CaMOCHHXPOHH3ALUMK M C CEThIO - CIIOCOOOM TOYHOM
CHHXPOHHU3ALUH.

3.3.50. Ha TpaH3UTHBIX MOJCTAHIIUSAX OCHOBHOW CETH W OJIIEKTPOCTAHIUAX, THe Tpedyercs
CHUHXpOHU3aluA OTACIIbHBIX yacTen SHGKTqueCKOﬁ CUCTEMBbI, [JOJDKHBI MNPCAyCMaTpUBaATHCA
YCTPOMCTBA IS TTOJTyaBTOMAaTHYECKON MM PyYHOH TOYHOM CHHXPOHU3AINH.

ABTOMATHUYECKOE PEI'YJINPOBAHME BO3BY KJIEHUS, HATIPSIKEHUSA
" PEAKTUBHOM MOIITHOCTH

3.3.51. YcrpoiicTBa aBTOMaTH4ECKOTO PEryJIMPOBaHMS BO30YKIICHNS, HAPSDKEHNS 1 PEaKTHBHOM
MOIIIHOCTH MpeIHa3HAYCHBI JUIS:

noAACpKaHUs HAIIPSKCHUSA B SHeKTpH‘{eCKOﬁ CUCTEME U Y JJICKTPOIIPUEMHHUKOB 110 3aJaHHBIM
XapaKTCPUCTHUKaM IIpU HOpMaJ'IBHOﬁ pa60Te BHGKTPOBHepFGTHHGCKOﬁ CHUCTCMBI,

pacIpeneneHus peakTHBHON Harpy3KH MEK1y HCTOYHHKAMHU PEAKTUBHOM MOIIHOCTH 110 33aHHOMY
3aKOHY;

TIOBBIIICHUS CTATUYECKON M ANHAMHUYECKOH YCTOMIMBOCTH 3JEKTPUIECKUX CUCTEM M AeMI(pHpoBaHUs
KoJIeOaHMH B IEPEXOIHBIX PEXKUMAX.

3.3.52. CuHXpOHHBIE MaIIMHBI (T€HEepaToOpbl, KOMIIEHCATOPBI, AIEKTPOABUIATENN) JOIDKHEI OBITH
obopynoBansl ycrpoiicTBamu APB. ABToMaTH4ecKkne peryisTopsl Bo30YyKICHHS TOIKHEI
cooTtBeTcTBOBaTh TpeboBanusM ['OCT Ha cuctemsbl BO30YKICHNS M TEXHUIECKUM yCIIOBHSAM Ha
000pyI0BaHUE CUCTEM BO30Y>KACHHUS.



JI71s1 reHepaTopoB U CHHXPOHHBIX KOMIIEHCATOPOB MOIITHOCTHIO MeHee 2,5 MBT, 3a ucKiIroueHneM
TeHEPaTOPOB AIEKTPOCTAHINH, paOOTAIOINX H30JIMPOBAHHO MM B DHEPrOCHCTEME HEOOIIBIION
MOIITHOCTH, JOIYCKAaeTCs IPUMEHSATH TOIBKO YCTPOHCTBA peneiiHON (OPCHPOBKH BO30YKICHHUS.
CHHXpOHHBIE 3JIEKTPOIBUTATENH JOJDKHBI OBITh 000pymoBaHbI yeTporicTBamu APB B cooTBeTcTBUY C
5.3.12u5.3.13.

3.3.53. lomxaa OBITH 0OecrieueHa BRICOKAsT HaIe)KHOCTh MTUTaHus APB u npyrux ycTpoiCTB CHCTEMBI
BO30y’KA€HHS OT TPaHC(HOPMATOPOB HATIPSHKEHMS, a TAKXKE BBICOKAs HAJEKHOCTb COOTBETCTBYIOIINX
uenei.

ITpn monkmrouernnu APB k TpanchopMaTopy HanpsDKEHHS, UMEIOIIEMY ITPEIOXPAHUTENN Ha
NIEPBUYHON CTOPOHE:

APB u npyrue ycTpoicTBa CHCTEMBI BO30YXK/ICHNUS, TOTEPS IIUTAHUS KOTOPBIX MOKET PUBECTH K
TIeperpy3Ke WM HEJOMYCTUMOMY CHHKEHHIO BO30Y K/I€HHS MAIIMHBI, TOJKHBI TPUCOSANHSTHCS K UX
BTOPUYHBIM BBIBOJAM 0€3 PEOXPaHUTENCH U aBTOMaTHIECKUX BBIKITIOUATEIIEH;

YCTpOICTBO peneiHoi (JOPCUPOBKY JIOKHO BBITOJIHATHCS TaK, YTOOBI CKITIOYAIach BO3MOXKHOCTh
ero JIOXKHON paboThI P EPErOpaHUy OJHOTO U3 MPEAOXPAHUTEINCH C IEPBHYHON CTOPOHBI
TpaHc(hOpMATOPOB HANIPSHKEHUS.

[Tpu noxkrouennu APB k TpanchOpMaTOpy HanpspKeHHUs, HE UMEIOLIEMY ITPEAOXpaHUTENei Ha
TIEPBUYHON CTOPOHE:

APB u apyrue ycTpoiicTBa cuCTeMbl BO30YKICHUS OJDKHBI IPUCOSANHSITHCS K UX BTOPUYHBIM
BBIBOJIAM Y€PE3 ABTOMATUYECKUE BBIKIIIOUATEIIH;

JOJIXKHBI OBITh MpEeAYyCMOTPEHBI MEPONIPUATHA 110 MCIIOJIB30BAHUIO BCIIOMOTI'aTEJIBHBIX KOHTAKTOB
ABTOMATUYCCKOT'O BBIKJIIOYATEIA, UCKITIOYAIONE IEPETPY3KY UIIU HEAOITYCTUMOEC CHUKCHUC
BO36y)KZIeHI/I$I MaIllrHbI B CJIy4a€ OTKIHOYCHUA aBTOMATUYCCKOI'0 BBIKJIFOYATCIIA.

K tpanchopmaropam HampsKeHHsI, K KOTOPbIM mojkitodatorest APB u gpyrue ycrpoiicta cuctemMbl
BO30YK/IeHHs1, KaK [IPaBUIIO, HE JIOJDKHBI IIPHCOCIUHATHCS IPYTUe yCTpOoicTBa U npubopsl. B
OTJICNEHBIX CIYYasX JOIYyCKACTCS MPUCOCIMHEHUE STHX YCTPOICTB U MPUOOPOB Yepe3 OTICIbHBIC
ABTOMATHYECKUE BBHIKITFOUATEIN FITH MIPEIOXPAHUTEITH.

3.3.54. YcrpoiictBa APB ruziporeHepatopoB J0JDKHBI OBITH BBITIOJIHEHBI TaK, 4YTOOBI B CiIydae copoca
Harpy3KH IpH UCIIPABHOM PETYJISITOPE CKOPOCTH UCKITIOYAIOCH CpabaThIBaHUE 3aIUTHI OT MOBBIIICHUS
HanpspkeHus. [Ipu HeoOxoauMocTn yeTpoiicTBo APB MoXkeT OBITh JOTTOTHEHO peNIeiHBIM
YCTPOUCTBOM OBICTPOJICHCTBYIOMIETO Pa3BO30YKACHUS.

3.3.55. Cxema ycrpoiicTa peneiiHoN (pOpcUpOBKH BO30YXKIICHUS TOJDKHA MTPEAYCMaTPUBATh
BO3MOYKHOCTb IIEPEBO/IA €TI0 ISUCTBHUS Ha PE3epBHBINA BO30YIUTEIb IPH 3aMEHE M OCHOBHOT'O
BO30YANUTEIIS.

3.3.56. YcrpoiicTBa KOMIIayHANPOBAHUS BO30YKIECHUSI JOIDKHBI IPUCOEIMHATECS K TpaHchopmaropam
TOKa CO CTOPOHBI BEIBOJIa T'eHEpaTOpa WIIM CHHXPOHHOTO KOMIICHCATOPa (CO CTOPOHBI IIIHH).

3.3.57. JInsi CHHXpOHHBIX T€HEPATOPOB M KOMIIEHCATOPOB C HETIOCPEICTBEHHBIM OXJIAXKICHUEM,
reHepaTopoB MouiHocThI0 15 MBT 1 Gonee n koMneHcaTopoB MoIIHOCTHIO 15 MBap u Gosee,
JIEKTPOCTAHINH U MOJCTAaHINI O€3 MOCTOSHHOTO JEKYPCTBa MEpCOHala B IOMELICHUH IHATa
YTpaBIECHUS JOIKHO OBITh MPEAYCMOTPEHO aBTOMATHYECKOE OTPAHUUEHHE TIEPErPY3KHU C BBIICPIKKOH
BPEMEHH, 3aBHUCALICH OT KPAaTHOCTU IEPErpy3KH.

Jlo ocBOeHMsI CepUIfHOTO BBIITyCKa YCTPOUCTB aBTOMATHIECKOTO OTPaHIMYCHHS MIEPErPy3KH C
3aBHCHMOM BBIJIEPKKOW BPEMEHH ISl MalIMH MoITHOCTRIO 10 200 MBT (MBap) momyckaeTcs
YCTaHaBJIMBaTh YCTPONCTBA ONPAHUYEHHUSI C HE3aBUCUMOM MO0 BpPEMEHHU XapaKTEPUCTUKOM.



YCTpoiicTBO aBTOMAaTHUECKOTO OTPaHUUEHUS IEPErpy3KH He JOJDKHO NPEMsTCTBOBATh (POPCUPOBKE
BO30Y’K/IEHHS B T€UEHHE BPEMEHHU, KOTOPOE JOITyCKAaeTCs ISl COOTBETCTBYIOIIETO UCTIOTHEHHS
MaIUHbIL.

3.3.58. Jlns reneparopoB MomHOcThI0 100 MBT 1 Gosniee u 17151 KOMIIEHCATOPOB MOIIHOCTHIO 100
Msap u Oolree cienyeT ycTaHaBIUBATh OBICTPOICHCTBYIOMIME CHCTEMBI BO30YkaeHus ¢ APB cuipHOTO
JIEUCTBHSL.

B oTnenbHBIX caydasx, ONpeAesieMbIX YCIOBUSIMHU PaOOTHI JICKTPOCTAHIMH B SHEPTOCHCTEME,
JoITycKaeTcst yctanaBiauBath APB npyroro Trma, a Takke MEIJICHHO ICHCTBYIOIINE CHCTEMBI
BO30YXKICHUS.

3.3.59. Cuctema B030YyxeHUs U ycTpolicTBa APB mo/mkHBI 00ecrieunBaTh yCTOHYUBOE
peryJupoBaHue B Ipeeiax OT HAMMEHBIIETO JIOIYCTHMOTO IO HAaHOOJBIIErO JOIMYCTHMOTO 3HAUCHHS
TOKa BO30Yx1eHus. 711 CHHXPOHHBIX KOMIIEHCATOPOB C HEPEBEPCUBHOM CUCTEMOM BO30YKACHHSI
peryMpoBaHue JODKHO 00ECIeYnBaThCsl HAYMHAS OT 3HAYCHHUS TOKA POTOPA, MPAKTHYECKH PABHOTO
HYJIIO, a JJIsl KOMIIEHCATOPOB C PEBEPCUBHOI CUCTEMOIT BO30YKACHHS - OT HAMOOJBIIEro JOMYCTHMOTO
3HAYCHHS OTPHUIIATEIIEHOTO TOKA BO30YXKICHUS.

s mammH, paboTtaronmx B 610Ke ¢ TpanchopMaTopamMu, JOJDKHA OBITH MPeIyCcMOTpEHa
BO3MOKHOCTh TOKOBOW KOMITCHCAIIUH TIOTEPHU HAIPSDKEHHS B TpaHChopMarTope.

3.3.60. I'enepaTops! MOMIHOCTEIO 2,5 MBT 1 OoJiee THAPO- U TETUIOBHIX AIIEKTPOCTAHIUI C YHCIOM
arperaToB 4eThIpe 1 OoJiee JOIKHBI OCHAIATHCS 00IecTaHIHOHHBIMU ACY TeXHOJIOTMYEeCKUMHU
nporieccaMy WK (IIPU UX OTCYTCTBHH) CUCTEMaMH TPYIIIOBOTO YIIPaBJIeHUs BO30YKIeHHEM. OTH
CUCTEMBI Ha TeHEepaTopax TEIUIOBBIX NEKTPOCTAHLIUN PEKOMEHYETCSl BHIIOTHATh B 3aBUCIMOCTH OT
CXEMBI, PEKHMa M MOIIHOCTH 3JIEKTPOCTAHIIHH.

3.3.61. Tpancdopmarops! ¢ PITH pacnpenenuTeabHbIX MOACTAHIIUN U COOCTBEHHBIX HYX/T
AJIEKTPOCTAHIINH, a TAK)KE JIMHCHHBIC PETYISATOPHI PACIIPEICITUTEIBHBIX TOACTAHIINN JIIs
MOJ/ICPXKAHUSI WK 33JAHHOTO U3MEHEHUS HANPSKEHUS OJKHBI OCHAIIATHCSI CUCTEMOM
ABTOMATHYECKOT0 peryiupoBanus koddduipenta tpanchopmaiun. [Ipu HeoOxoaumMocTu
ABTOMATHYECKUE PETYJIATOPHI JOJIKHBI 00€CIICUNBATh BCTPOCYHOE PETYTUPOBAHKIE HATIPSHKCHUSL.

IMoncrannmm, Ha KOTOPBIX MPEAyCMaTpPUBACTCS apajulesibHas padoTa TpaHc(hOpMaTOPOB
(aBTOTpaHC)OPMATOPOB) C ABTOMATHUECKHM PETyJIUpOBaHHEM KOdQdHUIleHTa TpaHcHOopMAaIUH,
JIOJDKHBI OCHAILIATHCS OOLIETIO/ICTAaHIIMOHHOI aBTOMAaTH3UPOBAHHON CUCTEMOM YIIpaBICHUS
TEXHOJIOTUYECKUMU MPOLECCAMU WM CUCTEMOM IPYNIIOBOr0 PeryIupOBaHUs, HCKIIIOYArOIEei
TIOSBJICHUE HEJIOMTYyCTUMBIX YPaBHUTEIBHBIX TOKOB MEXIy TpaHC(HOPMATOPAMH.

3.3.62. KoHaeHcaTopHbIe yCTAaHOBKH JJOJDKHBI OBITh 000PYIOBaHbl YCTPOHCTBAMH aBTOMAaTHYECKOTO
peryiupoBaHus B COOTBETCTBUM ¢ I'1I. 5.6.

ABTOMATHYECKOE PET'YJIUPOBAHUE YACTOTbI U AKTUBHOM
MOIIHOCTH (APUM)

3.3.63. CucTeMbl aBTOMaTHYECKOTO PEryJIMPOBAHMUS YaCTOTHI M akTUBHOH MoiHocTy (APUM) npenna3zHadeHb!
IS

MOAJEPKaHUS YaCTOThI B SHEPrOOOBEIMHEHUSIX M M30JIMPOBAHHBIX JHEPrOCHCTEMaX B HOPMAJIBHBIX PEXUMaX
cornacHo TpeboBanusM ['OCT Ha kauecTBO JIEKTPUUECKON SHEPTHUH;

peryjmpoBaHus 0OMEHHBIX MOIITHOCTEH 3H€pFOO6LeI[HHeHHﬁ U OrpaHUYCHHUs IMEPETOKOB MOMIHOCTU I10
KOHTPOJIMPYEMBIM BHCIIHUM U BHYTPEHHUM CBA3SIM 3HepF006LeZ{I/IHeHI/Iﬁ U DHEProCUCTEM;



pacrpeneneHuss MOIMHOCTH (B TOM YHCIIE SKOHOMHYHOIO) MEXIy OOBEKTaMH YIPABJICHUS HAa BCEX YPOBHAX
JIUCTIETIEPCKOTO YIIpaBiIeHUs (MEXIy 00beIMHEHHBIME dHeprocucreMamu B "EDC Poccun", sHeprocucremamu B
9JIEKTPOCTAHIMSIMH B SHEPrOCUCTEMAaX M arperaraMy Wi YHEProdJoKaMHu B MpeJiesax dJIeKTPOCTaHIui).
00C, 0

3.3.64. Cucremer APUM nomxHBl 00ecriednBaTh (IIPH HATMYHH HEOOXOJMMOTO PEryJIHPOBOYHOTO AUAna3oHa)
Ha yNpaBISAEMBIX IEKTPOCTAHLUUAX MOANCPKAHUE CPEIHEIO OTKIOHEHMs 4YacTOThl OT 3aJaHHOIO 3HAYCHUS B
npegenax £0,1 I'y B JecATUMUHYTHBIX MHTEpBaJaX U OrPAaHUYEHHE NEPETOKA MOLIHOCTU IO KOHTPOIHUPYEMBIM
CBSI3SIM C MOZIaBJICHHEM He MeHee ueM Ha 70% aMIumuTy sl KoiaeOaHui mepeToka MOITHOCTH C IEPHOJOM 2 MUH U
Goiee.

3.3.65. B cuctemy APYUM 1011KHBI BXOAUTS:

YCTPOMCTBAa aBTOMAaTHYECKOTO PETyJIMPOBAHUS 4aCTOTHI, 0OOMEHHOH MOIIHOCTH U OTPaHUYCHHUS [ICPETOKOB Ha
nucnerdepckux nyHkrax "EQC Poccun" u O9C;

YCTPOMCTBa pacnpeieseHuss YIpaBisSONMX BO3AEHCTBUM 0T Bblmiectosiux cuctem APUM  wmexny
YIIPaBIIIEMBIM JJIEKTPOCTAHLUSAMU M YCTPOHCTBA OTPaHUYEHUS IEPETOKOB 110 KOHTPOJIHUPYEMBIM BHYTPEHHUM
CBSI35IM Ha JUCIETYEPCKUX ITyHKTaX IHEPrOCUCTEM;

yCTpOﬁCTBa yHpaBJICHUA aKTUBHOM MOIIHOCTHIO Ha QJICKTPOCTAHIUAX, IPUBJICKAEMBIX K YYaCTHIO B
AaBTOMAaTHYCCKOM YIIPpAaBJIICHUN MOIIHOCTBIO;

JAAaTYUKU IICPETOKOB aKTHBHOW MOITHOCTH U CpeacTBa TCJIEMECXaHUKHU.

3.3.66. YcrpoiictBa APUM Ha nucHeTdepcKHMX IYHKTaX MOJDKHBI OOECIICUMBATH BBISBICHHE OTKIOHEHHI
(haKTHYECKOTO pEeXMMa PadOTHI OT 3aJaHHOTO, (OPMHpPOBaHHME W Iepefady YNPABISTIOMUX BO3ACHCTBUI UL
JUCIIETYEPCKUX IYHKTOB HIDKHETO YpPOBHA YNpPaBICHUS U Ul DICKTPOCTAHLUM, IPUBJIEKACMBIX K
aBTOMAaTUYECKOMY YIIPAaBICHUIO MOIIHOCTBIO.

3.3.67. YcTpoiicTBa aBTOMAaTHYECKOTO YIIPABICHUS MOITHOCTBIO DJICKTPOCTAHIIUH JOIKHEI 00ECTICYHBATh:

IpUeM H© TpeoOpa3oBaHWE YNPABISIOMUX BO3JCHCTBHUMA, IOCTYMAONIMX C JUCIETYCPCKAX IYHKTOB
BBIIIECTOSIIIIETO YPOBHS YIpaBJeHUs, U (JOPMHUPOBAHHE YIPABIAIONIMX BO3JCHCTBHN HA YPOBHE YIPaBICHUS
3JIEKTPOCTAHIIHIH;

(opMHEpOBaHHUE YIIPABIISIONINX BO3IEHCTBUIT Ha OT/AENIBHEIE arperaTsl (IHeProOIoKH);

MOJICPXKAHNE MOIIHOCTH arperatoB (3HEProOJIOKOB) B COOTBETCTBHH C MOJXYYCHHBIMH YIIPABISIOMIAME
BO3JICHCTBUSIMHU.

3.3.68. VYmpapineHHE MOLIHOCTBIO IEKTPOCTAHLUU JOJDKHO OCYLIECTBIATHCS CO CTaTU3MOM IO 4YacToTe,
HM3MEHSIEMBIM B IIpejenax ot 3 10 6%.

3.3.69. Ha THAPOSJICKTPOCTAHIIUAX CHUCTEMbI YHNPABJICHUA MOIIHOCTBIO JOJIKHBI HMMETH aBTOMATUYCCKUEC
yCTpOﬁCTBa, 06ecnqu/IBa10Hme IIYCK U OCTAaHOB arperaTros, a Ipu HeO6XOIII/IMOCTI/I TaKKE IEPEBOJ arperaTtoB B
PEXKUMBl CHUHXPOHHOI'0 KOMIICHCATOpa H I‘eHepaTOpHLIﬁ B 3aBHUCHUMOCTHU OT yCIIOBI/Iﬁ u pexKuma pa6OTI)I
3JIeKTp00TaHIIPII>i 1 SHEProCUCTEMBI C YYETOM UMCHOIINXCS OFpaHI/I‘leHI/Iﬁ B pa60Te arperaTos.

FI/I,I(pO3IIeKTp0CTaHL[I/II/I, MOIIHOCTb KOTOPBIX OIPEACIACTCA PEIKUMOM BOJAOTOKA, pPEKOMEHAYCTCA 060py1[013aTL
ABTOMAaTHYCCKUMHU PEryIATOpaMu MOIIHOCTHU 1O BOAOTOKY.

3.3.70. YcrpoiictBa APUM noimkHBI JOMYCKAaTh ONEPAaTHUBHOEC M3MEHEHHUE IapaMETPOB HACTPOUKU INpH
HN3MEHEHUH PEXHUMOB paboThl OOBEKTa yNpPaBJICHUS, OCHAIATHCS HJICMEHTAMH CHTHAIIM3ALNH, OJOKHPOBKAMH H
3aIUTaMH, IPEeJOTBPANIAIOIIIMY HENpPaBHIbHBIE UX JEHCTBUS NPH HAPYIICHUH HOPMAJIBHBIX PEXHMOB PaOOTHI
00BEKTOB YIIPABJICHUS, NPU HEUCIPAaBHOCTSAX B CaMUX YCTPOHCTBAaX, a Takke HCKIIOYAIOIMMU Te NEeHCTBUS,
KOTOpPBIE MOTYT IIOMEIIATh (YHKINOHUPOBAHHUIO YCTPOHCTB IPOTUBOABAPUIHON aBTOMATHUKH.

Ha remnoBbIXx anekTpocTaHmusx ycrpoiictBa APUM  nomkHBI  OBITE  00OpYZOBaHBI  3JIEMEHTAMH,
[IPEJOTBPAILAIOIIUMHE T€ H3MCHEHHs TEXHOJIOTMYECKUX IapaMeTpOB BbIIIE AOILyCTUMBIX IPEIEIOB, KOTOPBIC
BBI3BaHbI JICHCTBUEM THX yCTPONCTB Ha arperartsl (IHEProOIoKH).

3.3.71. CpenctBa TeleMeXaHMKH .JODKHBI OOecCIeuMBaTh BBOA HMH(POPMAIMA O IIEPETOKax II0
KOHTPOJIUPYEMBIM BHYTPHCUCTEMHBIM M MEKCHCTEMHBIM CBS3AM, Iepefady YIpPaBISIOIUX BO3ACHCTBUHA U
curHanoB ot ycrpoiictB APUM Ha 00BeKTHl ymnpaBieHHs, a Takke Ireperady HeoOXoauMoH HH(pOpMaIUK Ha
BBILIECCTOAIIUN YPOBEHb yIIPABICHHUS.
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ABTOMATHYECKOE PEJOTBPAIIEHUE HAPYIIEHUN YCTOMUYUBOCTH

3.3.72. YerpoiicTBa aBTOMaTHYECKOTO TIPEAOTBPAIICHUS HAPYIIICHUH YCTONYNBOCTH SHEPTOCUCTEM
JIOJDKHBI MIPEAyCMAaTPUBATECS B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHUH IaM, IJI€ 3TO TEXHHYECKU U
HKOHOMHYECKH LeJIeCO00pa3Ho, - JJISl COXPaHEHUs] NTUHAMHYECKOH YCTOMYMBOCTH M OOecIieueHHs
HOPMAaTHUBHOTO 3araca CTaTHUYECKOW yCTOMUYMBOCTH B OCIEABAPUIHBIX PEXKUMAX.

VYerpolicTBa  aBTOMAaTMYECKOIO  IPENOTBPALLEHUS ~ HApyLIEHWsT  YCTOMYMBOCTHM  MOTYT
IIpEyCMaTPUBATLCA JUIsl IEUCTBUS B CILydasiX:

a) OTKIIIOYCHUS JINHUY 0e3 MOBPEXKICHHS, a TAKKE IPH IIOBPEKICHUIX B PE3yJIbTaTe OJHO(PA3HBIX
K3 npu pabore ocuHoBHOHM 3amutel 1 OAIIB B BO3MOXHBIX peXHMaxX IOBBIIIEHHONW 3arpy3Kd
3JIEKTPOIEPEad U B PEMOHTHBIX CXEMaX CETH; JOIYyCKAETCs IPUMEHEHUE YCTPONUCTB aBTOMATUKU IIPU
9THX TOBPEXKACHUSX M B HOPMAIbHBIX CXEMaX M PEKHMax OJHEPrOCHUCTEMBI, €CIIHM HapylIeHHe
YCTOHYMBOCTH B Pe3yJIbTaTe OTKa3a aBTOMATHKH HE MOXKET IPHBECTH K ITOTEpe 3HAYMTEIHLHON YacTH
HaTpy3KH SHEProCUCTEMBI (HarpuMep, 3a cueT aeicteus AUP);

0) oTkimOYeHMsT JMHUH B pe3ynbrare MHorodasHelx K3 npu paboTe OCHOBHOM 3allUThl B
HOPMAaJIbHOW M PEMOHTHON CXeMaX CEeTH; JOMyCKaeTcs HE YYMTHIBATH HAMOOJEE PEIKHE DPEXUMBI
TIOBBIIIIEHHOH 3arpy3KH JIEKTPONepeaad;

B) OTKa3oB BbIKmodarens c xeiicrBueM YPOB mpu K3 B HOpManbsHOM pexume paboOThI
SHEProCUCTEMBI ¥ B HOPMAJIbHOM CXeMe PabOThI CETH;

T) TOJHOTO pa3[eieHHs YHEPrOCHCTEMbl Ha HECHHXPOHHO pabOoTarolIe YacTH JJIEKTPOIepeaad B
HOPMAJIBHOM PEXUME;

1) 3HAUUTEIBHOIO aBapuiHHOro neduiura WiM u30bITKA MOIIHOCTH B OJHOM M3 COEIUHSEMBIX
yacTell 3HeprooObeIMHCHHUS;

¢) pabots! yctpoiictB BAIIB min ATIB B HOpMaJIEHBIX CXEME U pPEKHIME.

3.3.73. VYcrpoiicTBa aBTOMAaTHYECKOIO MNPEAOTBPAILIECHUS HapyIIEHHH YCTOMYMBOCTH MOTYT
BO3/IEHCTBOBATH Ha:

a) OTKJIFOUCHHE YacTH TEHEPaTOPOB THIPO3IEKTPOCTAHINI U KaK MCKIIOYEHHE - TCHEPATOPOB WIIH
0JIOKOB TETJIOBBIX AJIEKTPOCTAHIIHIA;

0) OBICTpOC CHW)KGHHE WM YBEIMYCHHE HArPy3KH IIApOBEIMH TypOWMHaMH B Mpenenax
BO3MOXKHOCTEH  TEIJIOCHJIOBOrO  oOopymoBaHus  (0e3  MOCIeAyIOmero  aBTOMAaTHYeCKOTO
BOCCTAaHOBJICHUS IIPSIKHEH HATPY3KN);

B) OTKJIIOYEHHE (B HCKIIOUUTENBHBIX CIIydasx) YacTH Harpy3KH ITOTPEOUTEINEH, JIETKO MEePEHOCSIIIX
KpPaTKOBPEMEHHBIH IEpephIB  IEKTPOCHAOKEHHs (CHELHUaIbHOE AaBTOMATHYECKOE OTKIIIOYEHHE
Harpy3KH);

F) JACIIEHNUE SHEPTOCUCTEM (€CJII/I YKa3aHHBIC BBIIIE MEPOTIPUATHUSL HCI[OCTaTO‘IHBI);

JI) KpaTKOBpEMEHHOE OBbICTPOE CHW)KEHHE Harpy3kd MapoBbIX TypOMH (C TOCIEAyIOLIUM
aBTOMAaTHYECKUM BOCCTAHOBJIEHHEM IIPEKHEN HAarpy3Kn).

VYerpolicTBa aBTOMAaTUYECKOrO MPEAOTBPAILECHUS HapyLIEHHMH YCTOHYMBOCTM MOTIYT HU3MEHSTh
pexuM paboThl YCTPONCTB MPOJOJBLHON W MOMEPEeYHOW EMKOCTHOM KOMIIEHCAIlMM U JPYroro
00OpyIOBaHUS ~ BJCKTPOIECPENaud, HAMpUMEp IIYHTUPYIONIMX  PEaKTOPOB, aBTOMATHYECKUX



PEryJIATOPOB BO30YXICHUS TeHepaTopoB U T. M. CHIDKEHHE AKTUBHOW MOIIHOCTH 3JIEKTPOCTAHIIUI
IpHu TOBpEKIACHUAX 1o 3.3.72, mim. a u 0, )KelnarelnbHO OTPaHWYMBATH TEM O00HEMOM U B OCHOBHOM
TeMHU CllydyasMH, KOrja 3TO He BeleT K JeiictBuro AUP B sHeprocucreMe WM K JAPYyruM
HEOJIarONPHUATHBIM MTOCIIEICTBUSIM.

3.3.74.  VIHTEHCUBHOCTb  YNpPaBJSAIOLUIMX  BO3JAEHCTBHN,  IOJABAaEMBIX  yCTPOHCTBAMHU
aBTOMATHUYECKOTO IPEJOTBPAIIEHHS HApYIIEHNH YyCTOWINBOCTH (HAIPUMeEp, MOIIHOCTD OTKITIOYAeMbIX
TEHEpaTOpOB WM TJIyOMHAa pasrpy3ku TypOHMH), JOJDKHA ONPENENAThCA HHTEHCUBHOCTB
BO3MYILAIOIIET0 BO3JCHCTBHA (HampuMep, cOpoc TmepenaBacMoll aKTUBHOM MOIIHOCTH IpH
BO3HMKHOBEHNH K3 ¥ MPOMOIKUTENBHOCTD MOCIEAHET0) WM EPEXOAHOT0 Tpolecca, GUKCHPYEMbIX
AaBTOMAaTHYECKH, a TAK)XKE TSHKECTBIO HCXOTHOTO PeXnMa, (GUKCHpyeMOi Takke aBTOMATHYECKH WM, B
UCKJIIOYNTEIBHBIX CITydasiX, IEPCOHAIOM.

ABTOMATHUYECKOE NIPEKPAIIIEHUE ACUHXPOHHOI'O PEXKXUMA

3.3.75. [ mpekpalieHusi aCHHXpOHHOTO pexnma (AP) B ciydae ero BO3HHKHOBEHUS JOJDKHBI B
OCHOBHOM IIPUMEHATHCS yCTPOMCTBA aBTOMAaTHKH, OTJIMYAIOIIHME ACHHXPOHHBIA pPEXUM OT
CHUHXPOHHBIX KauaHui, K3 mwin Ipyrux HEeHOPMAaJIbHBIX PEXHMOB PaOOTHI.

ITo BO3MOXHOCTH yKa3aHHBIE YCTPOWCTBA CIEAyeT BBINOIHATH TaK, YTOOBI OHHM MPEXIE BCETO
CHOCOOCTBOBAIM  OCYLICCTBICHHIO MEPOIPUATHH, HANpPaBICHHBIX Ha OOJIETYEHHE YyCIOBHH
PECUHXPOHM3ALINH, HAIIpUMED:

OpICTpOMY HA0OpYy Harpy3Kd TypOMHAMH WIH YaCTHYHOMY OTKIIFOUCHHIO TOTpeOHuTenei (B TOU
YacTH SHEPrOCUCTEMBI, B KOTOPOI BO3HHUK Je()UIUT MOIIHOCTH);

YMCHBIICHUIO TCHEPUPYIOMICH MOIIHOCTU ITyTeM BO3ACUCTBHUS Ha PErYISATOPHI CKOPOCTH TYpPOWH
WIN OTKIIIOYCHUsSI 4YaCTH TeHEeparopoB (B TOW YaCTH 3HEPrOCHCTEMbI, B KOTOPOil BO3HUK H30BITOK
MOIITHOCTH).

ABTOMATHYECKOE pa3jielieHHe DHEPrOCHCTEMbl B 3aJaHHBIX TOYKAX MNPUMEHSETCS MOCie
BO3HUKHOBEHHs AP, ecii yKasaHHBIE MEPONPHUATHS HE MPUBOAAT K PECHHXPOHM3ANM IIOCIE
MPOXOXKICHUS 3aJaHHOTO YHCIa I[UKJIOB KaYaHWi, WM TMPH UIMTEIBHOCTH ACHHXPOHHOTO XOja
00JIBIIIC 3aTaHHOTO MPeJIea.

B cnydasx HEOOMyCTHMOCTH AaCHHXPOHHOTO PEKMMa, OMACHOCTH WM Maslod 3((EeKTUBHOCTH
pECHHXPOHM3AIMK Ui TpekpameHuss AP HeoOXoAuMO HCHONb30BaTh JEICHHE C HAHUMEHBIINM

BpPEMEHEM, TPH KOTOPOM 00ECIIeUNBACTCS YCTOMYMBOCTD IO JIPYTUM CBS3SIM U CEJIEKTHBHOE JICHCTBHE
aBTOMATHKHU.

ABTOMATHYECKOE OT'PAHUYEHHUE CHU)KEHUSA YACTOTbI

3.3.76. ABTOMaTH4YECKOE OTPAaHNYCHUE CHI)KSHUS YaCTOTHI JIOJDKHO BBIIOJIHATBCS C TAKUM PacyeToM,
YTOOBI IPH JIF0O0M BO3MOXKHOM JIe(HUIUTE MOIITHOCTH B 3HEPrOOOBEANHEHUH, SJHEPTOCUCTEME,
OHEPIroysJi€ BO3MOKHOCTb CHMKCHUA YaCTOThI HUKE YPOBHSA 45 FIJ, 6])1.]13. HUCKJIFOUCHA ITOJIHOCTBIO,
BpeMsi paboThI ¢ yactoroit Hmke 47 I't He npesbimaino 20 ¢, a ¢ yacrtoroit Hmke 48,5 I'n - 60 c.
3.3.77. CucteMa aBTOMaTHYECKOTO OTPAaHNUYEHHS CHIDKEHUS YaCTOTHI OCYIIECTBIISET:

aBTOMATHYECKHMI YaCTOTHBIN BBOJI p€3€pBa,

aBTOMAaTHYECKYIO YaCTOTHYIO pasrpy3ky (AYP);



JIOTIOJHUTEIBHYIO PAa3rPy3Ky;
BKITFOYCHUE TIUTAHUSI OTKIIOYSHHBIX TIOTpeOuTenel mpu BoccTaHoBiIeHnH 4acToTsl (YAIIB);

BBIIIEJICHHE MIEKTPOCTAHIMI WIIN TE€HEPATOPOB CO cOATaHCUPOBAHHON HArpy3Koi, BbIIEICHHE
TeHEepaTOpOB Ha MMUTaHHE COOCTBEHHBIX HYX/[ JIEKTPOCTAHIINH.

3.3.78. ABTOMaTHUECKH BBOJ pe3epBa MPU CHIKCHUHU YacTOTHI 10JDKEH HUCIIOJIb30BATHCS B TIEPBYIO
o4epelib, YTOOBI TI0 BO3MOXKHOCTH YMEHBIIUTh 00bEM OTKIIIOUSHHUS HIIH JJTUTEILHOCTD TIepephiBa
MTUTaHUs NOTpeduTeNe, U perycMaTpuBacT:

MO6I/IJ'II/133L[I/I}0 BKJIFOYEHHOT'O PE€3€pBa Ha TEIUIOBBIX BJICKTPOCTAHIUAX
aBTOMATHYECCKHUI IIYyCK rUApOarperaToB, HaXOAAMIUXCS B PE3EPBE;

aBTOMAaTHYECKU MIepexo/l B aKTHUBHBIM PEKUM THAPOT€HEPATOPOB, PaOOTAIOINX B pEXKUMeE
CHHXPOHHBIX KOMIICHCATOPOB;

AaBTOMAaTHYECKHUH MyCK ra30TypPOMHHBIX yCTAaHOBOK.

3.3.79. ABTOoMaTHUECKas YaCTOTHAS Pa3rpy3Ka MpeyCMaTPpUBACT OTKIIFOUYCHUE TIOTpeOuTenen
HEeOOJIBIIMMU JIOJSIMHU 110 Mepe CHIbKeHHs 9acToThl (AYUPI) mim o mepe yBenmueHuns
TIPOAOIDKUTETHFHOCTH CYIECTBOBaHMS MOHMKEHHON 9acToThl (AYPII).

VYerpoiictBa AUP nomKkHBI ycTaHaBINBAThCS, KaK [IPABUIIO, HAa TIOJCTAHIMSIX SHEPTOCUCTEMBI.
JlomyckaeTrcsi UX ycTaHOBKa HEIOCPEJICTBEHHO Y MOTPEOHTEIIEH 10/ KOHTPOJIEM SHEPTOCHCTEMBI.

O0BbeMBI OTKITIOYCHHUS HATPY3KH yCTAaHABIUBAIOTCS, UCXOS U3 oOecredeHus 3pPeKTUBHOCTH TIpH
JIFIOOBIX BO3MOXKHBIX JE(PHUIIUTAX MOLTHOCTH; OUYEPEIHOCTh OTKIIFOUCHHS BEIOUPACTCS TaK, 4TOOBI
YMEHBIINTH yIIepO OT MepephiBa 3CKTPOCHAOKEHIS, B YACTHOCTH JIOJDKHO MPUMEHSATHCS OOJIbINee
YKCII0 yCTPOHCTB 1 ouyepeeit AUP, 6osiee OTBETCTBEHHBIE MTOTPEOUTENHN TOKHBI MOIKITIOYATHCS K
Ooee HaTbHUM IO BEPOSITHOCTH CPAaOAThIBAHUS OUCPEISIM.

JeiictBue AUP nomxHO OBITH cornacoBaHo ¢ paboroit yerpoiicts AIIB u ABP. Hepomyctumo
ymenbmieane oobema AYUP 3a cuer aeiictBus yctpoiicts ABP mmu mepconana.

3.3.80. YcrpoiicTBa JOMONMHUTEIHHON Pa3rpy3Ku JOJKHBI IPUMEHSATHCS B T€X SHEPrOCUCTEMAaxX WIIN
YacTsIX SHEPrOCHCTEMBI, I/I€ BO3MOXKHBI 0COOEHHO OOJIBIINE MECTHBIC Ie(UIIUTHI MOLITHOCTH, IIPU
KOTOpPHIX nerictBre ycTpoiictB AUPI oka3eiBaeTcss HeqocTaTo9HO d(Hh(HEKTUBHBIM 0 3HAYCHUIO
CKOPOCTH Pa3rpy3KH.

Heo06x0auMOCTh BBIMOIHEHHUS JOMOJHUTEIBHON Pa3rpy3KH, ee 00beM, a Takke (HakTopbl, O KOTOPHIM
OCYIIECTBIISIETCS ee cpabaThiBaHue (OTKIFOUYCHHE MMUTAIOIIHNX YJIEMEHTOB, COPOC AKTHBHOH MOIITHOCTH
U T. I1.), ONIPEAEIIAETCS YHEPIOCUCTEMOM.

3.3.81. YerpoiictBa HAIIB ucnons3yroTcs [1sl yMEHBLIEHUS TEpEPhIBa MUTAHUS OTKIFOUEHHBIX
NOTpeOHTENeH B YCIOBUSX BOCCTAHOBIICHHUS YaCTOTHI B PE3yJIbTaTe pealnu3aliy Pe3epBOB
reHEepHUpPYIOLIeH MOIHOCTH, PECHHXPOHU3ALMH HIH CHHXPOHHU3AIMH 110 OTKJIFOYHMBLIEHCS
JNIEKTpoInepeaye.

[Ipu pa3melieHun yCTpOKCTB U paclpeneaeHuu Harpy3ku no ouepensim YAIIB crienyer yunTeiBaTh
CTETIeHb OTBETCTBEHHOCTH MOTPeOnTENEH, BEpOATHOCTD UX OTKIIOUeHHA AeiicTBueM AYP, cioxxHOCTR
1 JJIUTCIIbHOCTh HEABTOMATUYCCKOT'O BOCCTAHOBJICHUS JJICKTPOIIUTAHUA (I/ICXOI[H 13 IPUHATOTO
nopsizika o0ciTy>)kuBaHus 00beKkTOB). Kak mpaBuito, ouepeJHOCTh BKIIOYEHUs Harpy3ku or YATIB
JIOJDKHA OBITH 00paTHOW MO CpaBHEHHIO ¢ puHATON 1yt AUP.

3.3.82. BrieneHue 2JIeKTPOCTaHIUIA UITH TEHEPATOPOB CO cOaNaHCUPOBAaHHOW HArpy3Koii, BbIZEICHUE
TeHEpaTOPOB Ha NMUTaHHE COOCTBEHHBIX HYX]I IPUMEHSETCS:



JUIsl COXpaHEHHUs! B paboTe COOCTBEHHBIX HYIKJI DJIEKTPOCTAHIINH;

JUTS TPEIOTBPALCHUS IOJIHOTO HOTAIECHHS SJICKTPOCTAHIN PH OTKa3e WM HeAOCTaTOYHON
3¢ PEKTUBHOCTH YCTPONCTB OrpaHUYCHHS CHHKEHHs 4acToThI 110 3.3.79 u 3.3.81;

JJI of0ecreuyeHus: MUTaHusI 0CO00 OTBETCTBEHHBIX HOTpe6PIT€J'I€I7[;
B3aMCH HOHOHHHTCHBHOﬁ pasrpysku, Koraa 3T0 TEXHUYECKH U DKOHOMHUYCCKH HCHCCOO6p33HO.

3.3.83. Heo6xoauMoCTh IPUMEHEHHS JIOTIOTHUTEIILHOM pa3rpy3Ku, 00beMbl oTKiItoyaeMoit (ipu AYP)
u BkIroyaemoii (mpu YAIIB) Harpy3kH, ycTaBKU 10 BPEMEHH, YaCTOTE M IPYTHM KOHTPOJIHPYEMBIM
napaMeTpam Jisl yCTPOHCTB OrpaHUYCHHUS CHIIKEHHUS YaCTOTHI ONPENIeISFOTCS IPH AKCIUTyaTallui
9HeprocucreM B cootBeTcTBUH ¢ [1TD 1 ApyrumMu AMPEKTUBHBIMU MaTepUaiaMu.

ABTOMATHUYECKOE OI'PAHUYEHUME ITOBBIINEHUA YACTOTDBI

3.3.84. C nenpro MpeaoTBpalIeHUs] HEAOIyCTUMOTO MOBBIIICHHUS] YaCTOThl HA TEIUIOBBIX CTaHLMUIX,
KOTOpbIE MOTYT OKa3aThCsl pabOTAIOMIMMH TMApaJUIEIbHO C THAPOAJIEKTPOCTAHIUSIMU 3HAYMTEIHHO
OoJbIIell MOIIHOCTH B YCJIOBHSAX cOpoca Harpy3ku, JIOJDKHBI IIPUMEHSTHCS YCTPOHCTBA aBTOMATHKH,
JIEHCTBYIOMIEH TIPH TMOBBIIMICHUN YacTOTHl Bbime 52-53 T'm. DTH yCcTpoHCTBa MOMKHBEI B TEPBYIO
ouepens NeiCTBOBaTh HA OTKIIOUEHHE dacTu reHepaTopoB I'DC. Bo3MoKHO mpHUMEHEHHE YCTPOUCTB,
neiicTBytomux Ha otaeneHne TOC ¢ Harpy3koi, o BO3MOYKHOCTH COOTBETCTBYIOIIEH MX MOIIHOCTH,
ot I'OC.

Kpome Toro, B y3max 3HEProcHCTEMBI, coaepKamux Toiapko I'DC, MOMmKHBI MperycMaTpuBaThCs
YCTpPONCTBa, OTpaHUYMBAIOIINE aBapUilHOE TOBBIIIEHHE YacTOTHl 3HaueHueM 60 I'm 3a cuer
OTKJIFOUSHHMS YaCTH TEHEPATOPOB ISl 00ecleueHNs HOPMaIbHOW padOTHI ABUIAaTENIbHOM HAarpy3KH, a B
y3nax, coaepskamux Tonbko TOC, - ycTpoicTBa, OrpaHNYMBAIONIHE [UTUTEIBHOE MOBBIIICHHE YacTOTHI
3HA4YEHHEM, NP KOTOPOM HAarpy3ka 3HEproOJIOKOB HE BBIXOJWT 3a MHPENENbl UX PETYIUPOBOYHOTO
JlianasoHa.

ABTOMATHUYECKOE OI'PAHUYEHUE CHUXEHUA HAIIPAKEHUA

3.3.85. VYecrpoiicTBa aBTOMATHYECKOTO OTPAaHWYCHHsI CHWKCHHsI HAMpPsDKEHUS — JOJDKHBI
npeaycMaTrpuBaTtbCa € LECJIbIO HCKIIIOUCHHS HAPYHICHUA yCTOﬁ’{l/IBOCTH Harpys3km ¥ BO3HUKHOBCHHSA
JIABUHBI HAIIPSDKEHHS B MTOCTICABAPHITHBIX YCIOBUSAX PA0OTHI SHEPTOCHCTEMBI.

YKa3aHHBIE YCTPOMCTBAa MOTYT KOHTPOJIMPOBATh KPOME 3HAUECHUs HANPSHKEHHS APYTHE MapaMeTpel,
BKJIIOYas MPOM3BOAHYIO HAIPSHKCHUS, U BO3JCHCTBYIOT Ha (POPCHUPOBKY BO30YKACHHSI CHHXPOHHBIX
MalyH, (OpcHpOBKY yCTPOWCTB KOMIICHCAIMH, OTKJIIOUCHHE PEaKTOPOB M B MOPSIKE MCKIIIOYEHHS,
NPH  HENOCTATOYHOCTH CETEBBIX MEPONPHATHH M HaJIWYAM OOOCHOBaHHMS - HAa OTKIIOYCHHE
moTpeOuTENeH.

ABTOMATHUYECKOE OI'PAHUYEHUE NOBBIINEHUS HAITPAXKEHUSA

3.3.86. C menp0 OrpaHWYCHHS TUTCITFHOCTH BO3JACHCTBUSA MOBBIIICHHOTO HANpsDKEHUS Ha
BBICOKOBOJIbTHOE 00OpYy/OBaHHE JIMHUH 3JIEKTPONEpenadd, 3JIEKTPOCTAHLIUM U  MOJCTaHLUH,
BBI3BAHHOTO OJHOCTOPOHHHMM OTKIIIOYeHHEM (a3 JIMHUH, JODKHBI HPUMEHSTBCS YCTpoiicTBa
aBTOMATHKH, JEHCTBYIOIIME NPHU MOBbIIEHUN HamnpspkeHus Beime 110-130% nHoMuHAnmbHOrO, mpu



HEOOXOAMMOCTH C KOHTpPOJIEM 3HAueHHs W HalpaBJICHWs pPEAKTHBHOW MOIIHOCTH IO JIMHUSM
ANEeKTponepeaayn.

OTH yCTpOWCTBa [OJKHBI JIEHICTBOBaTh C BBIACPKKOW BPEMEHH, YUMUTHIBAIOUICH IOMYCTHUMYIO
JJIIUTCIIBHOCTD nepeHanpﬂmeHI/lﬁ u OTCTpOeHHOﬁ OT MJIMTCIIBHOCTU KOMMYTAIIMOHHBIX 1 aTMOC(beprIX
NepeHanpsDKEHNH M KayaHWil, B MEpBYIO O4epeb Ha BKIIOYEHHE HIYHTUPYIOUIMX PEaKkTOpoB (eciu
TAKOBBIC MMEIOTCS Ha OJIEKTPOCTAHIMM WM TOACTAHIMHU, TJAe 3a(pHUKCHPOBAHO IIOBBIIICHHE
HanpspkeHus1). Eciy Ha 37€KTPOCTaHIMHU WM MOACTAHIMK OTCYTCTBYIOT LIYHTHUPYIOIIHE PEaKTOPBI,
HUMCIONIUEC BBIKIIIOYATCIIW, WJIM BKIIOYCHUE PCAaKTOPOB HC MNPUBOAUT K Tpe6yeM0My CHH>XKCHHUIO
HaIpsKEHUs, YCTPOMCTBAa JOJKHBI AEHCTBOBAaTh HAa OTKIIOYEHUE JIMHWM, BBI3BABILIECH IMOBBIIICHUE
HaIpspKeHNsI.

ABTOMATHUYECKOE INIPEJOTBPALIEHUE ITEPEI'PY3KHU OBOPYJIOBAHUSA

3.3.87. VYcrpoiicTBa  aBTOMaTH4eCKOro  IPENOTBPAILECHUS  IEperpy3ku  o0OpyHOBaHUS
NIpeAHA3HAYeHbl JUIS OTPAaHMYCHUS IUTEIFHOCTH TaKOro TOKAa B JIMHUSX, TpaHcopMaTopax,
YCTPOWCTBAX MPOAOIBHON KOMIICHCAITUH, KOTOPBIN MPEBhIIIaeT HAUOOIBIINN JUTNTEBFHO IOy CTUMBIH
u gomyckaetcst meree 10-20 muH.

VKa3aHHbIE YCTpOMCTBAa JOJDKHBI BO3JICHCTBOBaTH HA pasrpy3Ky dJIEKTPOCTaHIMM, MOryT
BO3/1eIICTBOBATH HA OTKJIFOYEHHE OTPEOUTENIEH U ACIEHHE CUCTEMBI, a B KAUECTBE MOCICHEH CTYIICHN
- Ha OTKIIIOYEHHE Ieperpysxaromierocss o0opyaoBanus. [Ipu 3ToM OKHBI OBITH MPUHSTHL MEPHI TI0
MIPEAOTBPAICHUIO HAPYIICHNI YCTOWYNBOCTH U IPyTUX HEOIAroNmpusSTHEIX MTOCIEICTBUIH.

TEJEMEXAHUKA

3.3.88. CpencTBa TeneMeXaHUKH (TeNCyTpaBIIeHIE, TeICCUTHATN3AINS, TelICH3MEepeHIe U
TeNeperyJIMpOBaHUe) JOJDKHBI IPUMEHSTECS I AUCIIETYEPCKOTO YIIPABICHUS TEPPUTOPHAIIBHO
PacCcpe€aOTOUYCHHBIMU 3JICKTPOYCTAaHOBKaMU, CBA3aHHBIMU OGLHI/IM PEKUMOM pa60T1>1, 1 UX KOHTPOJIA.
OO0s13aTeBHBIM YCIIOBHEM NTPUMEHEHHS CPE/ICTB TEIIEMEXaHUKH SIBISIETCS HATMUNE TEXHUKO-
9KOHOMHYECKOIT 11eT1ec000pa3HOCTH (MOBBIICHHE Y(PHEKTUBHOCTH AUCTICTYSPCKOTO YIIPABICHHUS, T.€.
yIIy4IlICHHE BEACHUS PEKUMOB U IPOU3BOJCTBEHHBIX IIPOLIECCOB, YCKOPEHHUE JIMKBUAALMN HapYIICHUH
W aBapuil, MOBBIIIEHUE YKOHOMUYHOCTH M HAJIS)KHOCTH PaOOTHI AJIEKTPOYCTAaHOBOK, YIIyUIlICHHE
Ka4yecTBa BbIpa0daThIBaeMOIl SHEPrUH, CHI)KEHHE YUCIICHHOCTH AKCIUTYaTallHOHHOTO TIEPCOHANA U OTKa3
OT IOCTOSIHHOTO JIXKYPCTBa MepCOHAla, YMEHbIICHHE IUIOMa el TPOU3BOJCTBCHHBIX MOMELICHHUH H T.
IL.).

CpencTBa TeaeMeXaHUKU MOTYT IPUMEHATHCS TakKe JUIsl TeNenepenadu curuainos cucremM APUM,
MIPOTHBOABAPUITHON aBTOMATHKH U IPYTUX CHCTEMHBIX YCTPONUCTB PETYJIMPOBAHUS U YIPABICHHS.

3.3.89. O0ObeMBI TeneMeXaHU3aluH AJIEKTPOYCTAHOBOK JAOJIKHBI ONPEACISATHCS OTPACIEBBIMU HITH
BEZIOMCTBCHHBIMH IOJIOXKEHHUSIMU M YCTaHABIIMBATHCSI COBMECTHO ¢ 0ObeMamu aBToMatu3auuu. [Ipu
9TOM CpEJICTBa TeIEMEXaHH3alMH B IIEPBYIO O4Yepeb IOJDKHBI HCIIOJIB30BATHCS st cOopa
nHGOPMAINH 0 PeKUMaxX paboThI, COCTOSHHN OCHOBHOTO KOMMYTAIIHOHHOTO 000pYA0OBaHM,
N3MCHCHUAX ITPU BOSHUKHOBCHUHN aBapPIfIHbIX PEKUMOB WIIN COCTOSIHPIﬁ, a TaKKC IJIs1 KOHTPOJIA 3a
BBINOJTHEHUEM PACTIOPSDKEHHH 110 TPOM3BOACTBY NEPEKITIOUEHUH (ITaHOBBIX, PEMOHTHBIX,
OTIEPaTHBHBIX) WM BEJICHUIO PSKUMOB IKCILTYaTAHOHHBIM [IEPCOHAIIOM).

IMpu onpepeneHn 00bEMOB TEIEMEXaHH3AIMH IIEKTPOYCTAHOBOK 63 MOCTOSIHHOTO JICKYPCTBA
nepcoHaa B epBYI0 04epe/ib JODKHA ObITh PACCMOTPEHA BO3MOKHOCTh IPUMEHEHUS MPOCTEHIIEH
TEJIECUTHAIN3AIMU (aBapUITHO-TIPEIyIPEIUTENIbHAS TEICCUTHATIM3AIUS Ha J[BA WK 0OJIEe CUTHAJIOB).



3.3.90. TeneynpasieHue TOKHO MPEAYCMAaTPUBATLCS B 00beME, HEOOXOIUMOM ISt
LCHTPAIM30BAHHOTO PEIICHUS 3a/1a4 [0 YCTAHOBJICHUIO HA/IC)KHBIX U SKOHOMUYECKHU BBITOTHBIX
PEKUMOB pabOThI IEKTPOYCTAHOBOK, PAOOTAIONIUX B CIIOXKHBIX CETAX, €CIIH 3TH 33][a4l HE MOTYT
OBITh pelIeHBI CPEJICTBAMH aBTOMATHKH.

TeneynpasneHne JOIDKHO IPUMEHATHCS Ha 00beKTax 0e3 MOCTOSIHHOTO JIeKypPCTBa IIEPCOHAIA,
JIOITyCKAETCsI €ro IPUMEHEHNE Ha 00BEKTaxX C IIOCTOSHHBIM JI)KYPCTBOM MIEPCOHAIA ITPU YCIOBHU
4acToro v 3PEeKTUBHOTO HCIIOIB30BAHMS.

Jlns TeneynpapisieMbIX 31€KTPOYCTaHOBOK ONEPALUU TEICYIPABICHUS, TaK XKe KaK U ACUCTBUE
YCTPOICTB 3allIUTHl ¥ aBTOMAaTHUKH, HE JOJDKHBI TPEOOBATh OTOJHUTEIBHBIX OIEPaTUBHBIX
MIEPEKIIOYEHUH Ha MeCTe (C BBIE3/IOM HJIM BBI30BOM ONEPATHBHOIO NEPCOHANA).

HpI/I MMPUMEPHO PAaBHOLCHHBIX 3aTpaTax U TEXHUKO-DKOHOMHUYCCKUX IMOKA3aTC/IAX MPEANOYTCHUC
AOJKHO OTAABaThbCA aBTOMATU3AIINN IIEPET TEICYTIPABICHUEM.

3.3.91. Tenecurnanuszanus JOKHA NTPelyCMaTPUBAThCS:

JUIS OTOOpaKeHMS Ha INCTIETUYEPCKUX ITyHKTAX MOJOKEHHS H COCTOSIHHS OCHOBHOTO
KOMMYTAIIMOHHOTO 000PYIOBAHUSI TEX 3JEKTPOYCTAHOBOK, HAXOSIIMXCS B HEITOCPEICTBEHHOM
OTIepPaTUBHOM YTIPABJICHUH WIH BEACHUH TUCIETYSPCKUX MYHKTOB, KOTOPBIE UMEIOT CYIIECTBEHHOE
3HAYEHHE JUTS peXrMa paboThl CHCTEMBI DHEPTOCHA0KEHUS;

UL BBOJIa MH(OPMAIMK B BEIYMCIUTENIbHbIE MAIIMHBI HJIM YCTPOHCTBa 00paboTKu HH(pOpMaIuy;
JUIS TIepejauyl aBapUMHBIX U NPEIyNPEANTEIbHBIX CUTHAJIOB.

Tenecurnanusanus ¢ 3IEKTPOYCTAHOBOK, KOTOPbIE HAXOAATCS B ONIEPATHBHOM YIIPABICHUU
HECKOJIBKUX JHUCIIETUYEPCKUX IyHKTOB, KaK IMPaBUIIO, TOJDKHA IepelaBaThCs Ha BBIIECTOSIIHH
JMCIETYEPCKUI IMyHKT ITyTEM PETPAHCIISIIMN WK 0TOOPa C HIDKECTOSIIIET0 IUCIIETYEPCKOTO ITyHKTA.
Cucrema nepenadu HHPOPMAIMHN, KaK IPABHJIIO, TOJDKHA BRITIOTHATHCS HE OoJiee 4eM ¢ OJTHOM
CTYTEHBIO PETPAHCISIINY.

I[J'ISI TCICCUTHAIU3all COCTOSAHUA WUIHU ITOJIOKCHUSA O60pyﬂOBaHI/IH JJICKTPOYCTAHOBOK, KaK MpaBUJIo,
JOJIKCH HUCIIOJb30BAaThCA B KAYCCTBE JaTYHKa OJUH BCIIOMOTaTEIIbHBIN KOHTAKT WIIH KOHTAKT pene-
TIOBTOPHUTEIIA.

3.3.92. TenenzmepeHus JOHKHBI 00ECIIEUMBATH MTEPEAATy OCHOBHBIX JIEKTPUUYECKUX HIIH
TEXHOJIOTHYECKHX apaMeTPOB (XapaKTePH3YIOLIMX PEXXUMBI paOOTHI OTIEIEHBIX SJIEKTPOYCTaHOBOK),
HEOOXOJUMBIX I YCTAaHOBJICHUS M KOHTPOJIS ONTUMAIIBHBIX PEXHUMOB PaOOThI BCel CUCTEMBI
9HEProcHadXeHHs B 1I€JI0M, @ TAK)Ke JUIS IPETOTBPALICHUS WM JIMKBUIAIIMY BO3MOXKHBIX aBapUITHBIX
IPOLECCOB.

Tenensmepenus Hanbosiee BaXKHBIX IAPaMETPOB, a TAKXKE ITAPAMETPOB, HEOOXOAMMBIX IS
MocJeIyoIeil peTpaHCAUHI, CYMMUPOBAHUS WM PETUCTPALIUH, JODKHBI BBITOTHATHCS, KaK
MIPABUIIO, HETIPEPBIBHBIMH.

Cucrema nepeady TeIEU3MEPEHNH Ha BBIIIECTOSIINE UCTIETICPCKUE IyHKTHI, KaK MPABIJIO, JOJDKHA
BBIMOJIHATHCS HE 00JIee YeM C OJTHOW CTYIICHBIO PETPAHCIISIIIHY.

Tenensmepenns nmapaMeTpoB, HEe TPEOYIOMNX MOCTOSHHOTO KOHTPOJIS, JOJKHBI OCYIIECTBIISATHCS
MEPUOANIECKHU WM TI0 BBI3OBY.

[Ipu BEINOTHEHNH TEIEU3MEPEHUH JTOJDKHBI YYUTHIBATHCS HEOOXOIUMOCTh MECTHOT'O OTCYETa
apaMeTpoB Ha KOHTPOJIMPYEMBIX IyHKTaxX. MI3MepHuTenbHbIe Tpeodpa3oBaTed (1aTInKA
TeJen3MepeHuil), 00ecTIeYNBAONINEe MECTHBIN OTCUET MMOKa3aHUH, KaK IPaBUIIO, JOIKHBI
yCTaHaBHHBaTbCH BMCCTO HIUTOBBIX HpI/I60pOB, cClIn HpI/I 3TOM COXpaHﬂeTCﬂ KJIaCC TOYHOCTHU
n3MepeHuH (cM. Takke ri. 1.6).



3.3.93. O0BbeMBI TeneMeXaHH3aluH JJIEKTPOYCTAaHOBOK, TPEOOBAHHS K YCTPOHCTBAM TEJIEMEXaHUKH 1
KaHaJlaM CBSI3M (TPaKT TeJlerepeiadn) Py MCIOIb30BaHUH CPEJICTB TEIEMEXaHUKH JUIs IeIeh
TeNeperyIMPOBaHUS ONPEICIISIOTCS B YaCTH TOYHOCTH, HaICKHOCTH U 3ala3(bIBaHuUs HHHOPMaLUH
MPOEKTOM aBTOMAaTHYECKOTO PETyIMPOBAaHHS YACTOTHI U IOTOKOB MOITHOCTH B 00BbEANHEHHBIX
sHeprocucremax. TerensMmepeHus napaMeTpoB, HEOOXOJUMBIX JUIsSi CHCTEMbI aBTOMaTHYECKOTO
PeryJIMpOBaHMS YaCTOTHI U TOTOKOB MOIIHOCTH, JTOJKHBI BBITOJIHATHCS HEIPEPHIBHBIMH.

Tpakt Tenenepenayu, UCIONB3yEMBIH I H3MEPEHUS TIOTOKOB MOLIHOCTH, @ TAKXKE JUIA NEpenadn
CUTHAJIOB TEJIEPETYJUPOBAaHUS HA OCHOBHBIC UM IPYIILY PETYJIMPYIOIIUX 3JIEKTPOCTAHLUMI, KaK
TIPaBUIIO, IOJDKEH UMETH JTyOJIMPOBAaHHBIN KaHaJl TeIEMEXaHUKH, COCTOSIIHMN U3 JIBYX HE3aBUCUMBIX
KaHaJIOB.

B ycTpoiicTBax TeeMeXxaHUKH JOJKHBI OBITh TIPEyCMOTPEHBI 3alUThl, BO3IEHCTBYIONINE HA CUCTEMY
aBTOMATHUYECKOTO PETYIMPOBAHUS IPU Pa3IMUHBIX NOBPEXKIECHUIX B YCTPOUCTBAX WM KaHAIaX
TEJICMEXaHUKH.

3.3.94. B kaXI0M OTJCIbHOM CJTydae JI0JDKHA OBITh PACCMOTPEHA 11eJIeCO00Pa3HOCTh COBMECTHOTO
peIICHUs BOIIPOCOB TeJIEMEXaHU3AIMU (OCOOCHHO MPH BHITIOTHEHUH KAHAIOB TEICMEXaHUKH U
JIICTIETYEPCKUX MYHKTOB) B CHCTEMAX AJIEKTPO-, ra30-, BOJO-, TEIJIO- U BO3AyXOCHA0KEHHS U
YIUYHOTO OCBEUICHHSI, KOHTPOJIS U YIPABJICHHs IPOU3BOJICTBEHHBIMHU TPOIIECCAMHU.

3.3.95. Inst KpyIHBIX MTOACTAHIMN ¥ JJICKTPHUYECKUX CTAHIMHA C OOJBIINM YHCIIOM FeHEpaTOPOB U IIPH
3HAYUTEIBHBIX PACCTOSHHSAX OT MALIMHHOTO 3aJ1a, TIOBBICUTENIFHOM ITOACTAaHINH U APYTUX
COOPYXEHHUH AJIEKTPOCTAHIINY 10 HEHTPAIBHOTO ITyHKTa YIPABICHUS NIPU TEXHUIECKON
11e71ec000Pa3HOCTH HEOOX0AUMO IIPelyCMAaTPUBATh CPEICTBA BHYTPHOOBEKTHON TeJleMeXaHU3aLlUH.
OOBeMBI Cpe/ICTB BHYTPUOOBEKTHOH TelleMeXaHU3alnH JJOJDKHBI BEIOMPATHCS. B COOTBETCTBUH C
TpeOOBaHMSAMH TEXHOJIOTHUECKOTO YIPABICHHUS SIEKTPOCTAHIINH, a TAK)KE C TEXHUKO-
9KOHOMHYECKHMH MTOKA3aTENIIMH TP KOHKPETHOM MTPOCKTUPOBAHUH.

3.3.96. HpI/I COBMECTHOM IMPUMEHCHUU PA3JIMYHBIX CUCTEM TCJIICMEXAaHUKU HA OJHOM JUCTIECTYCPCKOM
IIYHKTE OII€pann, IPpOU3BOAUMBIE TUCTIETYCPOM, JTOJIKHBI 6LITB, KakK IMpaBuiio, OAUHAKOBBIMH.

3.3.97. Ilpu npuMEHEHUH YCTPOUCTB TEJICMEXaHUKHU J0JDKHA OBITh MPEIyCMOTPEHA BO3MOKHOCTh
OTKITIOYCHUS HAa MECTE:

OZIHOBPEMEHHO BCEX LIETIEH TEJNIEYNPABICHUS U TEJECUTHAIU3ALUH [IPY IIOMOIIM YCTPOICTB,
00pa3yIoNIKX, KaK MPaBIIO, BUAUMBIA Pa3phIB IEIIH;

LIETICH TeJIeyNPaBICHHS ¥ TEICCUTHAIN3AINH KaXKI0T0 00BEKTa C IIOMOIIBIO CIICINAIBHBIX 32)KUMOB,
HCTIBITATEIbHBIX OJIOKOB M APYTHX yCTPOKCTB, 00pa3yOLINX BUANMBIN pa3phIB IETIH.

3.3.98. BHeriHue CBA3M YCTPOMUCTB TeJIEMEXaHUKH JOJKHBI BBITIOJHATHCS B COOTBETCTBUU C
TpeboBaHUAMU TI1. 3.4.

3.3.99. DnekTpousMepUTeNIbHbIC TPUOOPHI-NPEOOpa30BaATEIH (AATIYUKH TEIICU3MEPEHUH ), SIBIISACH
CTAIlMOHAPHBIMH 3JICKTPOU3MEPHUTEIBHBIMH TPUOOPAMH, JIOJIKHBI YCTAHABIMBATHCS B COOTBETCTBHU C
. 1.6.

3.3.100. B kayecTBe KaHAJIOB TE€JIEMEXaHUKU MOTYT OBITh HCIOJIB30BaHbI IPUMEHSIEMbIE ISl IPYTHX
LIeJICH MITH CaMOCTOSITEIIbHBIE ITPOBOJIHEIE (KaOeIbHbIE M BO3/IyIIHbIE, YILIOTHEHHBIE U
HEYIUIOTHEHHbIE) KaHaJIbl, BRICOKOYACTOTHBIC KaHaibl 0 BJI n pacnpenennTensHoil ceTH, paauo u
pazuopeneiiHbIe KaHaJbl CBS3H.

Be16op criocoba opraHu3alny KaHaJIOB TeIeMEXaHHKH, UCTIONB30BaHUE CYIICCTBYIOIINX HITH
OpraHu3aLysi CAMOCTOATEIBHBIX KaHAIOB, HEOOXOIMMOCTh PE3CPBHUPOBAHUS JOJDKHBI OIIPENCIATHCS
TEXHHUKO-?KOHOMHUYECKON 11e1eCO00Pa3HOCThIO U TpeOyeMOoil HaJeKHOCTBIO.

3.3.101. dnis paioHaIbHOrO UCIIOJIB30BAHUS allapaTyphbl TEIEMEXaHUKU M KaHAJIOB CBSI3H MIPU
obecrieueHIH HEOOXOIMMON HANIe)KHOCTH M IOCTOBEPHOCTH Tepeadd HHQOPMAIIIH JOMYyCKaeTCs:



1. TCHGI/ISMCpeHI/Ie MOIIHOCTHU HECKOJIbKUX MMapalICJIbHBIX JIMHUI QJICKTpoOIICpe a4 OAHOTO
HaNpsyKECHUA BBIIIOJTHATH KaK OTHO TEJIICU3MEPCHUE CyMMapHOﬁ MOIIIHOCTH.

2. Jlst Tenen3MepeHHs 0 BHI30BY Ha KOHTPOJIMPYEMOM MYHKTE NPUMEHSTh O0IIUe yCTPOUCTBA IJIs
OJTHOPOJIHBIX M3MEPEHUH, a Ha JUCHETYEPCKUX MYyHKTax - 001re TpruOOopsI JUIsl U3MEPEHUH,
MOCTYHAIONINX C Pa3HBIX KOHTPOJIHPYEMBIX ITYHKTOB; ITPH 3TOM JIOJDKHA OBITH UCKITIOUEHA
BO3MOYKHOCTh OJJHOBPEMEHHOM Iepeladuy WK IpUeEMa U3MEPEHUI.

3. JIns cokparuenust o0beMa TelleM3MepEeHH pacCMaTPUBATh BOZMOXHOCTh 3aMEHBI HX
TEeJICCUTHAIN3AIMEH NTPEIeTbHBIX 3HAYEHNH KOHTPOJIMPYEMBIX TIapaMeTPOB MITH yCTPOUCTBAMU
CUTHAIM3AIMY M PETHCTPAMU OTKIOHCHNH apaMeTPOB OT yCTAHOBICHHONW HOPMBI.

4, I[J'ISI OHHOBpeMeHHOﬁ nepeaaun HEIpepbIBHLIX TGHCI/IBMCPCHI/Iﬁ U TCJICCUTHAJIM3allu1 UCII0JIb30BaTh
KOMIIJICKCHBIC YCTpOﬁCTBa TCIICMCXaHUKH.

5. PaboTa oiHOTO TepearoIIero yCTpOUCTBA TEJICMEXaHUKU Ha HECKOJIBKO TUCIETYCPCKUX MYHKTOB, a
TaK)Ke OJIHOTO YCTPOMCTBA TEIEMEXaHUKU AUCIIETYEPCKOrO MMyHKTa HA HECKOIBKO KOHTPOJIUPYEMBIX
ITyHKTOB, B YaCTHOCTH JIJIs cOOpa WH(POPMAIIUN B TOPOJICKUX U CETBCKUX PacIpedeTUTEIbHBIX CeTAX.

6. PeTpaHcnsnus Ha AUCTIETYSPCKUNA MTyHKT NPEANPUATHS HIEKTPOCETEH ¢ JUCTIETUYEPCKUX MTyHKTOB
YYaCTKOB AMEKTPU(PHUIINPOBAHHBIX XKEIC3HBIX JOPOT TEICCUTHAIN3AIUH U TSICH3MEPEHHNA C TATOBBIX
MOJCTaHILIUH.

3.3.102. [Iutanue ycTpoicTB TeeMeXaHUKH (Kak OCHOBHOE, TaK U Pe3epPBHOE) Ha TUCTIETYCPCKUX U
KOHTPOJIMPYEMBIX ITYHKTaX JIOJDKHO OCYIIECTBIISITHCS COBMECTHO C MIMTAHUEM allllapaTypbl KaHAJIOB
CBSI3H U TEJIEMEXaHHUKH.

Pe3epBHOE nMUTaHNE yCTPONCTB TEIEMEXaHUKH Ha KOHTPOJIUPYEMBIX IIYHKTaX C ONEPaTHUBHBIM
TIepEMEHHBIM TOKOM JIOJDKHO ITPEyCMaTpUBATHCS ITPHU HAJIMYUK UCTOYHUKOB PE3EPBUPOBaHNS (Ipyrue
CEKIIMH CHUCTEM LIMH, PE3EPBHBIEC BBObI, aKKyMYJIITOPHBIE OaTapen yCTpOiCTB KaHAIOB CBSI3H,
TpaHc(hOpMaTOpBl HANPSHKEHUS HA BBOJAX, OTOOP OT KOHJIEHCATOPOB CBS3H M T. I1.). Eciti pe3epBHbIe
WCTOYHUKHU MUTAHU I KaKUX-TTHO0 IpyTUX Lienell He MpeayCMaTpUBaloTCs, TO Pe3epBUPOBAHHE
MUTAHUS YCTPOICTB TEIEMEXaHUKH, KaK IPABUIIO, HE JOIDKHO NpeaycMaTpuBarbes. PesepBHoe
MTUTaHUE YCTPOUCTB TeJIEeMEXaHUKH Ha KOHTPOJIUPYEMBIX IIYHKTAX, UMEIOMINX aKKyMYJISITOpPHbIE
Garapen onepaTHBHOIO TOKa, JOJDKHO OCYIIECTBIATHCA Yepe3 npeobpasoBaTenu. PesepBHoe muTaHne
YCTPOMCTB TENEMEXaHNKH, YCTAHOBIICHHBIX HA JUCIETYEPCKUX MYHKTaX 00bEIMHEHHBIX SHEPIOCUCTEM
U IIPEANPUATUH ITEKTPOCETEH, JOKHO OCYILECTBIIATECS OT HE3aBUCUMBIX HCTOYHUKOB
(akKyMyJIATOpHOM OaTapen ¢ mpeoOpazoBaTesIIMK MOCTOSHHOTO TOKA B IIEPEMEHHBIH, ABUTATEIIS -
reHepaTopa BHYTPEHHETO CTOPAHUS) COBMECTHO C YCTPOWCTBAMH KAHAJIOB CBSI3U U TEIEMEXaHUKH.

[epexon Ha paboTy OT UICTOYHHKOB PE3EPBHOTO MUTAHMS IIPU HAPYLICHUH JIEKTPOCHA0KEHHS
OCHOBHBIX HCTOYHHKOB JIOJDKEH OBITH aBTOMATH3MpOoBaH. HeoOXxoanMoCTh pe3epBUpOBaHMS IUTAHUS
Ha JUCHETYEPCKUX ITyHKTaX MPOMBIIIICHHbIX MPEIIPUITHI JOIKHA ONPEACIATHCS B 3aBHCUMOCTH OT
TpeboBaHuii 110 00ECTICUSHNIO HAISKHOCTH SHEPrOCHAOKEHUSL.

3.3.103. Bes anmmapatypa U MaHeNn TeJIeMEeXaHUKH JODKHBI IMETh MAapKUPOBKY M YCTaHABINBATHCS B

MeCTax, YAOOHBIX /IS KCILTyaTallluH.

I'nasa 3.4

BTOPHUYHBIE LIEITN

3.4.1. Hactosimas riaBa [IpaBui pacipocTpansieTcsi Ha BTOPUYHBIE HenH (LEHH YIIPaBICHHS,
CUTHAIM3AI[MH, KOHTPOJIS, aBTOMAaTHKU M PEJICHHON 3aINUThI) IEKTPOYCTaHOBOK.



3.4.2. Pabouce HamMpsKCHUE BTOPUYHBIX I[ETICH MPUCOSIMHEHUS, KOTOPOE HE UMEET CBSI3U C IPYTUMHU
MIPUCOCTUHCHUSIMU | amlapaTypa KOTOPOTO PacIioIOKeHa OTACIBHO OT almapaTyphl IPYTHX
MIPUCOEANHEHUA, TOJHKHO ObITh He Bhilie 1 kKB. Bo Bcex ocTalnbHBIX ciydasx pabouee HapsDKeHUE
BTOPUYHBIX IIeTieit 1okHO ObITh He Bhime 500 B.

HcnionmHeHne npucoeMHsIEeMBbIX allapaToB JOJHKHO COOTBETCTBOBATH YCIOBHSIM OKPY KaIOIIEH cpelbl
1 TpeOOBaHMSIM OE30TIACHOCTH.

3.4.3. Ha anekTpoCTaHIMIX U MOACTAHLIUAX U1 BTOPHUUYHBIX LNl cieyeT NPUMEHATh KOHTPOJIbHbIE
KabeJM ¢ aTFOMUHHMEBBIMH XHUJIaMHU U3 TIOIYyTBEPIOTO aaroMuHus. KOHTposIbHBIE Kabenu ¢ MeJHBIMU
JKUJIAMH CJIENYET IIPUMEHATD TOJIbKO BO BTOPUYHBIX LEIAX:

1) ayieKTpOCTaHIUi ¢ TeHepaTopamMu MOITHOCTHIO Ooiee 100 MBT; ipu 3TOM Ha 3JICKTPOCTAHIUSIX JIJIS
BTOPUYHON KOMMYTAIIMH U OCBEIICHUS 00OHhEKTOB XUMBOJJOOUYNCTKH, OUUCTHBIX, HHKCHEPHO-OBITOBBIX
¥ BCTIOMOTATETBHBIX COOPYKEHUH, MEXaHNUECKUX MAaCTEPCKHIX M ITyCKOBBIX KOTEIHHBIX CICAYET
MIPUMEHSTHh KOHTPOJIBHBIE KaOenn ¢ aTFOMIHUEBBIMHU KUJIAMU;

2) PY u moncrannuii ¢ BeicimM HanpsbkeHueM 330 kB u BrImie, a Takke PY u moncranmmii,
BKITFOYAEMBIX B MEKCHCTEMHBIC TPAH3UTHBIC JIMHUH JIEKTPOIIEpeIadun;

3) nudepeHInaTBHBIX 3aIUT [IHH U YCTPOWCTB pe3epPBUPOBAHMS 0TKa3a BhIkirouaTeneit 110-220 kB,
a TaKKe CPEeICTB CUCTEMHOM MPOTUBOABAPUIHON aBTOMATUKH;

4) TeXHOJIOTHYECKUX 3AIINUT TETIOBBIX 3JICKTPOCTAHIIHIA;

5) ¢ pabounm HanpspkeHreM He Bbime 60 B mpu nnamerpe >k kabeneid ¥ TpoBoAoB 10 1 MM (cM.
Takke 3.4.4);

6) pa3MeniaeMbIX BO B3pBIBOOIIACHBIX 30HaX kiaccoB B-I u B-la anexktpocraniuii u moacTanuui.

Ha mpoMbIIUIeHHBIX PEANPHUATHSIX JUTI BTOPUYHBIX LETIeH cIeayeT IPUMEHSITh KOHTPOJIbHbIE Kabenn
C aJTFOMOMEIHBIMH MM aJIFOMUHHEBBIMH JKIJIAMHU U3 MOIyTBEPAOTro amoMuHust. KoHTpobHbIEe Kabenu
C METHBIMH JKIJIaMH CJIelyeT IPUMEHSTh TOJIbKO BO BTOPUYHBIX IIETIAX, pa3MeIlaeMbIX BO
B3PBIBOOINACHBIX 30HaX ki1accoB B-1 u B-la, Bo BTOpUYHBIX LEMSIX MEXaHU3MOB JOMEHHBIX U
KOHBEPTEPHBIX LIEXOB, TIIABHON JIMHUU O0KMMHBIX M HETIPEPHIBHBIX BHICOKONIPOM3BOAUTEIBHBIX
MPOKATHBIX CTAHOB, 3JIEKTPONPHEMHHUKOB 0CO00M rpymmsl | kaTeropuu, a Takke BO BTOPHYHBIX IEISIX
¢ pabounM HarpsbkeHueM He Bbinie 60 B npu nuamerpe xwuil kabesel 1 mpoBoioB 0 1 MM (CM. Takxke
3.4.4).

3.4.4. Tlo ycrnoBHIO MEXaHUYECKOI IPOYHOCTH:

1) JKWJIbl KOHTPOJBHBIX Kabeei JJIA MIPUCOCAUHCHUSA 1TO0] BUHT K 3a’KUMaM nmaHene u armaparoB

2
JOJIDKHBI UMCTh CCUCHUS HC MCHECC 1,5 MM (a IIpy NPUMCHCHHUHU CIICHUATIBHBIX 3a)KNUMOB - HC MCHEC

2 2 . 2 2
1,0 MM ) s Memu v 2,5 MM JTsT aITFOMUHUSE JUTSE TOKOBBIX enel - 2,5 MM i Meau 14 MM 17ist
AJIOMUHUS; 1J11 HEOTBETCTBEHHBIX BTOPUYHBIX LENeH, /Ui Leneld KOHTPOJI U CUTHAIU3aUuU

. 2
JOITYyCKa€TCA MPUCOCANHECHUEC 10 BUHT KabeJrei ¢ MCAHBIMHU XUJIaMHU CCUCHUECM 1 MM 5

2) B memsix ¢ pabounm HampspkerreM 100 B 1 BrITie ceueHre MeIHBIX KT KaOele, MprcoeTnHsIeMbIX

.. 2
MalKoM, TOJDKHO OBITh He MeHee 0,5 MM

3) B nemnsix ¢ pabouynm HanpstkernneM 60 B v Hrke nuaMeTp METHBIX KT Kabelel, MpucoeTMHIEMbIX
NanKoi, 1oJokeH ObITh He MeHee 0,5 MM. B ycrpoiicTBax cBsi3H, TeIEeMEXaHUKH U UM T10100HBIX
JUHENHBIE LIeNHU CIeAYeT NPUCOEIUHATD K 3a)KUMaM M0/ BUHT.

[IpucoenuHeHne OJHONPOBOIOYHBIX KU (IOl BUHT MIIM TTAWKOH) OITYyCKAETCs OCYIIECTBISTH TOIBKO
K HETIOABM)KHBIM dJIeMEHTaM ammapaTypsl. [IprcoearHenne Kl K MoABMKHBIM WU BBIEMHBIM
3JIEMEHTAM aNapaTyphl (BTBIYHBIM COCTUHUTEISIM, BRBIEMHBIM OJIOKaM U JIp.), a TAKKE K MaHEISIM U



anraparam, IoJIBEpKEHHBIM BUOpALIUH, CJIETyET BBIIOIHITH THOKUME (MHOTOIIPOBOJIOYHBIMH)
JKUJIAMHU.

3.4.5. Ceuenne xui kabeneil ¥ MPOBOIOB TOIHKHO YAOBJIETBOPATH TpeOoBaHMAM mX 3amuThl oT K3 6e3
BBIJICPKKH BPEMEHH, JOIYCTHUMBIX JJIUTEIBHBIX TOKOB COIMIacHO IJ1. 1.3, TepMudeckoil crokocTu (ams
LeNeH, UAYIUX 0T TPaHC(HOPMATOPOB TOKA), a TAKIKE 00CCIICYNBATh PAOOTY alapaToB B 3alaHHOM

KJIaCC€ TOYHOCTH. HpI/I 9TOM JOJIXKHBI OBITH CO6J'IIOI[GHBI CJICAYIOMINC YCIIOBUA:

1. TpanchopMaTopbl TOKa COBMECTHO C DJIEKTPHUYECKUMH LEMSIMHU JJOJDKHBI padoTaTh B Kilacce
TOYHOCTHU:

JIJISL pacYeTHBIX CYETIHUKOB - 110 TII. 1,5;

JJI U3MCPUTCIIbHBIX npeo6pa3OBaTeneI71 MOMIIHOCTH, UCTTOJIB3YEMbIX JJI1 BBOJA I/IH(i)OpMaIII/II/I B
BBIYHCJIMTCIBHBIC YCTpOﬁCTBa, - I10 T'JI. 15, KaK I CYETYNKOB TEXHUYIECKOIO YyU€Ta,

JUIS IIUTOBBIX TPUOOPOB M M3MEPUTENBHBIX IpeoOpa3oBaTesiell TOKa U MOIHOCTH, HCIOJIBb3YEMBbIX JUIs
BCEX BHUJIOB U3MEPEHUIL, - He HIKE KJlacca TOUHOCTH 3;

JUTSL 3aLIUTHI, KaK MPaBuJIo, B mpenenax 10%-Hoi norpemHocty (cM. Takke ri1. 3.2.).

2. Jnst nereit HapspKeHUs IOTEPH HANPSDKEHHST OT TpaHC(OpMaTopa HAIIPSHKEHUS! IIPU YCIIOBUU
BKJIFOUCHHMS BCEX 3aIIUT U MPHOOPOB TOIDKHBI COCTABIIATh:

JI0 PaCUETHBIX CYETYMKOB U M3MEPUTEIIbHBIX ITPeo0pazoBaTelieil MOIIHOCTH, UCTIONBb3YEMbIX JIJIsl BBOJA
MH(OpPMAIMHU B BEIYHCIUTENIBHbIE YCTPOUCTBA, - He Ooiee 0,5%);

JI0 PaCUETHBIX CUETYNKOB MEKCHCTEMHBIX JIMHUH 3JIEKTponiepeiadu - He 6onee 0,25%;
JI0 CYCTYMKOB TEXHUYECKOTO y4ueTa - He bonee 1,5%;

10 IIIUTOBBIX TIPHOOPOB M AATYMKOB MOIIHOCTH, UCIIONB3YEMBIX [UTS BCEX BHUIOB U3MEPEHHUM, - He
6oiee 1,5%;

IO TIAHeJIeH 3alUTHl 1 aBTOMATHKH - He Ooiee 3% (cM. Taroke 1. 3.2.).

[Tpu coBMECTHOM MUTAaHUU YKa3aHHBIX HArpy30K MO OOIIUM XKHJIaM HX CEUeHHE JI0JKHO OBITh
BBIOPAHO 110 MUHUMAJILHOM U3 JIOIyCTUMBIX HOPM ITOTEPU HANPSIKEHHS.

3. ,HJ'IH neneun OIICPATUBHOI'O TOKA IMMOTCPU HAMPSIKECHUA OT HCTOYHHKA IMATAHWUA JOJIKHBI COCTABJIATH!:

JI0 TIaHEJIN YCTPOMCTBA WM JI0 JIEKTPOMArHUTOB yIPaBJICHUs, HE UMEIOMNX (POPCUPOBKH, - HE Oojee
10% mpn HanboIbIIEM TOKE HarPYy3KH;

JIO 3JICKTPOMArHUTOB YIPABJICHHUS, HUMCIOIINUX TPEXKPATHYIO U OOJBIIYI0 (hOPCUPOBKY, - He Ooee 25%
pu GOPCUPOBOUHOM 3HAYCHUH TOKA.

4. s nenieit HatipspkeHst yeTpoicTB APB moTepst HanpspkeHus oT TpaHchopMaTopa HampspKEHUS 110
M3MEPUTENBHOTO OpraHa JI0JDKHA COCTaBIIATh He Oonee 1%.

3.4.6. B omHOM KOHTPOIEHOM Kabele IoITycKaeTcsi OObeqMHEHUE [IENeH yIpaBIeHuUs, N3MEPEHUS,
3aIIUTHI ¥ CHTHAIM3AUU TOCTOSIHHOTO U IIEPEMEHHOT0 TOKA, & TAKXKe CHIIOBBIX LIETICH, TUTAIOIIUX
AJIEKTPONPUEMHHKN HEOOJIBIION MOIIHOCTH (HapUMep, JIEKTPOBUIATENN 3a[BHKEK).

Bo usbekxanue yBeqTMIeHUs HHIYKTHUBHOTO COMTPOTHBIIEHHS KU Kabesei pa3BojKy BTOPUYHBIX IIETei
TpaHc(hOpMaTOPOB TOKA M HATIPSDKCHUS HEOOXO0IMMO BBITOIHATH TaK, YTOOBI CyMMa TOKOB 3THX Il
B KaXJIOM KabeJie Oblla paBHA HYJIO B JIFOOBIX PEKUMAX.



Jlomyckaercst mpuMeHEeHUe 00IIUX Kabeme is enel pa3HbIX MPUCOSAUHEHHN, 32 HCKITIOYCHUEM
B3alMHO PE3€PBUPYEMBIX.

3.4.7. KaGenu, KaKk mpaBMiIo, CIeAyeT MPHCOSANHATH K cOOpKam 3akuMoB. [lprucoenmaenue 1Byx
MEIHBIX KHJI Ka6eﬂﬂ IoJI OAWH BUHT HE PCKOMCHAYETCA, a IBYX aJIOMUHUECBLIX JKNUJT HE OOITYCKACTCA.

K BBIBOZ1aM M3MEPHUTENBHBIX TPAaHC(HOPMATOPOB WM OTAEIBHBIM alllaparaM KaOelIH JOIyCKaeTCs
MIPUCOEANHSTH HEMOCPEACTBEHHO.

HcnonneHne 3aKMMOB JAOJIKHO COOTBETCTBOBATH MAaTCpUaly U CCYHCHUIO KUJT Kabenei.

3.4.8. CoearHeHNE KOHTPOJIbHBIX Kalerneil ¢ 11e/bl0 YBEeNNYeHHs UX JJIMHBI JI0MYCKAeTCsl, €CIU JUTMHA
TPACChI MPEBBINIACT CTPOUTEIbHYIO IIHHY Kabens. CoequHenue kadene, MMEIOIINX METATHUECKYTO
000I10YKY, CIIEYET OCYIICCTBIATE C YCTAHOBKOW FepPMETHYHBIX My (]T.

Kabenu ¢ HemeTauIn4ecKoi 000I0YKON HIIH C aTFOMUHUEBBIMH KHUJIAMH CJIEyeT COSAMHITh Ha
MIPOMEKYTOUHBIX PsaX 3a)KUMOB HJIHM C TIOMOIIBIO CIICIUAIBHBIX My(T, IPEAHA3HAYCHHBIX IS
JIAHHOTO THIIA KaOeJeil.

3.4.9. KaGenu BTOPHYHBIX IIETIEH, XKHUIIBI Kabelelt 1 MpoBoia, MpUCOeAnHsIEMbIe K COOpKaM 3aKHMOB
Wiy anrapartaMm, JO0JIKHbI UMETh MapKUPOBKY.

3.4.10. Turst mpoBOIOB U KabemeH I BTOPUYHBIX LeTei, CHOCOOBI MX MPOKIAIKU M 3aIIUTHI CIeIyeT
BBIOMpATH ¢ yaeToM TpeboBaHmii 1. 2.1-2.3 u 3.1 B Toif 9acTH, B KaKOH OHU HE U3MEHEHBI HACTOSIIEH
riaBoi. [Tpu npokiazake npoBoAoOB U Kadelneit 1Mo ropsYrM MOBEPXHOCTSIM HITH B MECTaX, I'/Ie U30JISIIHS
MOXET IT0/IBEPIraThCsl BO3/ICHCTBUIO Maces U IpyTUX arpecCUBHBIX CPeJl, CIeIyeT MPUMEHSTH
crenranbHBIEe IPOBOA 1 Kabemu (cM. 1. 2.1).

IIpoBona u KUkl KabelIs, MMEIOIINE HECBETOCTONKYIO U30JISAIUIO, TOJHKHBI OBIThH 3aIUIIEHBI OT
BO3JCHCTBUSA CBETA.

3.4.11. Kabenu Bropn4HBIX 1ierieit TpanchopmaTopoB HanpspkeHus 110 kB u Beie, mpoxiagsiBaeMbie
OT TpaHc(hOpMaTOpa HAPSHKEHHS 10 IUTa, JOJDKHBI UMETh METAJUIMUECKYI0 000JIOUKY WIIH OPOHIO,
3a3eMJICHHYIO ¢ 00enx cTopoH. Kabenu B 1emnsX OCHOBHBIX M JONOJHUTEIBHBIX 0OMOTOK OJTHOTO
TpaHcdopmaropa HanpspkeHns 110 kB u BbIIIe 110 Beeil UTHHE Tpacchl CleLyeT MPOKJIAABIBATE PSIIOM.
Jna neneit mpuOOpoOB M YCTPOUCTB, YyBCTBUTEIBHBIX K HABOJIKAM OT APYTHX YCTPOICTB MIIH
MPOXOASIINX PSIOM HENeH, TOKHbI OBITh IPUMEHEHBI SKPaHUPOBAaHHEIE IPOBO/IA, a TAKXKe
KOHTpOJIbHBIE KaOeJH ¢ 00IINM SKPaHOM HIIH KaOeH ¢ SKpaHUPOBaHHBIMU JKUJIAMH.

3.4.12. MoHTax 1emeil MOCTOSHHOTO B MEPEMEHHOTO TOKA B MPEIeIax IUTOBBIX YCTPOMCTB (TaHenH,
IyJIBTHI, IIKa(BbI, SMIMKU U T. 11.), 8 TAK)KE BHYTPEHHUE CXEMbI COSJMHEHHH TPUBOJIOB BHIKIIIOUATENICH,
pa3beIUHUTENICH U IPYTUX YCTPOUCTB IO YCIOBUSIM MEXaHUYECKOH MPOYHOCTH JOKHBI OBITH
BBITIOJTHEHbI MPOBOIAMHU MM KAOEISIMU C MEIHBIMU JKUIIAMH CEYCHUEM HE MEHEe:

2
JUTST OMHOIIPOBOJIOYHBIX KWJI, TPUCOCANHACMBIX BUHTOBBIMU 3a)KUMaMH, 1,5 MM

2
JUTST OMHOIIPOBOJIOYHBIX KWUJI, TPUCOCANHACMBIX ITAUKOU, 0,5 MM |

JJIs1 MHOT'OITPOBOJIOYHBIX KWJI, IPUCOCTUHACMbBIX ManfKon Wiu II0J] BUHT C IIOMOIIBKO CIICHUAJIBHBIX

2
HAaKOHEYHMKOB, 0,35 MM ; B TeXHHYEeCKH OOOCHOBAHHBIX CIy4asx AOIyCKaeTcs MpUMEHEHHE
MIPOBOJIOB C MHOTOIPOBOJIOYHBIMU MEIHBIMU JKUIIAMH, IPUCOETUHIEMBIMU MMaHKON, CECUEHUEM MEHEe

2 2
0,35 MM , HO He MeHee 0,2 MM

JUTSL YT, TIPICOCIMHACMBIX TTAKON B IETISAX HaNpspDKeHneM He Bhime 60 B (nucneryepckue muTh u

. 2
IyJIBTHI, YCTPOIMCTBA TEIEMEXaHUKH U T. 11.), - 0,197 MM (nnamertp - He menee 0,5 MM).



[pucoenuHeHre OJHOMPOBOIOYHBIX KU (ITOJ] BUHT WM TTAWKOM) OMYCKAeTCs OCYIIECTBIISITh TOJIBKO
K HETIOJIBIDKHBIM DIIEMEHTAM armaparypsl. [IpucoemHeHIE KT K TOABIKHBIM HITH BRIEMHBIM
JJIEMEHTAM armnapaTypsl (Pa3beMHbBIM COCAUHUTEIISIM, BBIEMHBIM OJIOKaM H JIp.) CICYET BHITOIHSATh
THOKMMU (MHOTOTIPOBOJIOYHBIMH) JKUJIAMH.

MexaHuueckue Harpy3kKku Ha MECTa maiku MPOBOAOB HE JOIYCKAIOTCH.

Jlyis mepexoi0B Ha IBEPIIbI YCTPOICTB NOJHKHBI OBITH IPUMEHEHBI MHOTOIIPOBOJIOYHBIE TPOBOAA
2
ceyeHneM He meHee 0,5 MM ; ToITycKaeTcsl TakXKe NPUMEHEHHE TPOBOJIOB C OTHONPOBOJIOYHBIMHA

2
KHUJIaMHU CeYeHHEM He MeHee 1,5 MM TP YCIIOBHH, YTO KT'YT ITPOBOJOB pabOTaeT TONBKO Ha
Kpy4eHHE.

Ceuenune IMpOBOAOB Ha IHUTOBBIX yCTpOﬁCTBaX " ApYyrux U3ACIUAX 3aBOACKOT0 U3TOTOBJICHUSA
orpeziessieTcst TpeOOBaHMSIMH UX 3aUThl 0T K3 6e3 BhIIEpPIKKH BpEMEHH, JOITyCTUMBIX TOKOBBIX
Harpy3ok coriacHo ri. 1.3, a 1uis nene, HAaymux oT TpaHCGOPMATOPOB TOKA, KPOME TOTO, U
TEPMUYECKOH CTOMKOCTHIO. [IJIsT MOHTa)Ka ClieAyeT MPUMEHATh ITPOBOIa M KaOesn C N30IIALneH, He
MOAJEP/KUBAOLLEH TOPEHUE.

[TpumeneHne MpoBOIOB U KabeeH ¢ aTIOMUHAEBBIME XKHUJIAMH JUISl BHYyTPEHHETO MOHTaXa IIUTOBBIX
YCTPOMICTB HE IOIYCKAETCS.

3.4.13. CoenuHeHHs anmapaToB MEXIy coOO0i B peenax OJHOW MaHEeI! CIEAyeT BBIIONHATD, KaK
NPaBIIIO, HEOCPECTBEHHO Oe3 BBIBEICHUS COSTMHSIOIINX IPOBOJIOB HA IPOMEKYTOUHBIE 3aKUMBI.

Ha 3a)kuMBbl Uy UCHBITaTEIbHEBIEC 0JI0KH JOJI>KHBI 6bIT]:- BBIBCICHbI LICTIN, B KOTOPbLIC Tpe6yeTcsl
BKJIIOYATh UCIIBITATENbHBIC M TIPOBEPOUHBIE alliapaThl 1 NpuOopsl. PekoMeH 1yeTcst Takke BHIBOAUTH
Ha psiJl 32KUMOB [IEIH, TIEPEKIIOUCHNE KOTOPBIX TpeOyeTcs ATl N3MEHEHHS peXXuMa padoThI
YCTPOMCTBA.

3.4.14. IlpomekyTOUHBIE 3aKUMBI CII€YeT YCTaHABIMBATh TOJIBKO TaM, T€:
MIPOBOJI IEPEXOAUT B Kabelb;

O6’I>€Z[I/IH$IIOTC$I OJHOUMCHHBIC LICITN (c60pKa 3aKUMOB HeHCfI OTKJIFOUCHMUA, HeHCfI HaIpsS’KCHUA U T.
IL);

Tpe6yeTc>1 BKJIFOYATh MECPCHOCHBIC UCTIBITATCIIBHBIC 1 U3MEPUTCIILHBIC allllapaThbl, €CJIN HET
HCIBITATEIbHEIX 0JI0KOB UM aHAIIOTHYHBIX YCTpOﬁCTB;

HECKOJIbKO KabeJiel MepexoiuT B OJJH Kalelb WM epepacipeaessiioTcs LelH pa3indHbIX Kabenen
(cm. Takke 3.4.8).

3.4.15. 3a)uMBI, OTHOCSIIITUECS K Pa3HBIM MPUCOSAUHEHISIM WIIA YCTPOHCTBAaM, TOJKHEI OBITH
BBIJICJICHBI B OT/ICNIBHBIE COOPKH 3aKUMOB.

Ha pAaaax 3a’)KMMOB HE JOJIPKHBI HAXOAUTHCS B HeHOCpCZ[CTBCHHOﬁ Oau3ocTU OJHWH OT ApYyTroro
3aKHUMBI, CHy‘IafIHOG COCIMHECHUE KOTOPBIX MOXKET BbI3BATH BKIIFOYCHUE WA OTKIFOUYCHUE
TIPUCOCANHEHUS UITA K38 LETIAX ONEPATUBHOT'O TOKA WJIU B LCTIAX 3036y>1<z[eH1/1;1.

[Tpu pa3menienun Ha na"eny (B mkady) annaparypsl, OTHOCAIIEHCS K pa3HBIM BHIAM 3allUT WU
JPYTHX YCTPOMCTB OAHOTO MPUCOECIMHEHHMS, 110/1a4a MUTAHMS OT TIOJIFOCOB OIIEPAaTHBHOTO TOKA Yepe3
cOOpKH 3aKMMOB, a TAK)K€ Pa3BOJKa ITHX LIETIEH 110 MaHEeNN JOJDKHBI OBITh BBINOJHEHB! HE3aBUCHMO
JUIS KaXI0T0 BHJA 3allUT WIM yCTPOHCTB. ECiu B IeMsAX OTKIIIOYEHHUS OT OTACIBHBIX KOMIUIEKTOB
3alUT HE MpeyCMaTPUBAIOTCS HAKIaAKH, TO IPUCOSAUHEHHE ITUX LIeTell K BBIXOAHOMY pele 3allUTh
VUM LIETSIM OTKITFOUECHUS BBIKIIIOYATENS CIEAYeT OCYIIECTBIISATh Yepe3 OTAEIbHbIEC 3a)KUMBI COOPKH
32)KMMOB; TIPH 3TOM COEIMHEHHS 110 MAHEIH YKa3aHHBIX LIEeH CIIeyeT BBITOIHATh HE3aBUCUMO IS
Ka)KI0TO BHJIA 3aILUT.



3.4.16. Ins npoBeieHUs IKCIUTYyaTallMOHHBIX TPOBEPOK M UCIBITAHUN B IIETIAX 3alIUTHl 1 aBTOMAaTHKU
ClIe/TyeT MpeyCMaTpUBaTh UCIIBITATEIIbHbIE OJIOKH WITH N3MEPHUTENIbHBIC 3a)KHMBbI, 00eCIIeYMBaIOIINe
(3a MCKIIIOYEHHEM CITy4aeB, OTOBOPEHHBIX B 3.4.7) 0e3 OTCOeAMHEHHs IPOBOAOB U Kadeei
OTKJIIOYEHHE OT HCTOYHHKA ONEPATUBHOIO TOKA, TPAHC(HOPMATOPOB HANPSHKEHUS M TOKA C
BO3MOXKHOCTBIO MPEIBAPUTEIHHOTO 3aKOPAUYUBAHUS TOKOBBIX LIENEH; MPUCOEANHEHUE UCTIBITATEIbHBIX
anrnapaToB JJIs IPOBEPKH U HAIAJKH YCTPOUCTB.

YcerporicTBa peneitHON 3alUThl 1 aBTOMATHKY, TEPUOJUIECKH BHIBOAMMBIE U3 PAOOTHI 1O
TpeOOBaHMSIM PEKUMA CETH, YCIOBHSM CEIEKTUBHOCTH JIPYTHUM NPUYUHAM, OJDKHBI UMETh
CHCIAANTBHBIC IPUCTIOCOOICHUS JITsl BRIBOJIA MX M3 PAOOTHI ONICPATHBHBIM ITEPCOHAIOM.

3.4.17. COOpKH 32)KUMOB, BCTIOMOTaTEIbHBIE KOHTAKTHI BBHIKITIOYATENIEH U pa3beAMHUTEICH 1
armaparbl 10JDKHBI YCTaHABJIMBATHCA, a 3a3EMIIAIOIIUEC ITPOBOAHUKU MOHTHUPOBATHCA TaK, '-ITOGI)I 6])1]'13
obecrieueHa JOCTYITHOCTh M O€30MaCHOCTh 00CITY)KUBaHUs COOPOK U alapaToB BTOPUYHEIX Ienel 0e3
CHSITHSI HATIPSDKEHUS C IEPBUYHBIX I[eTiel HanpshpKkeHueM Bbiire 1 kB.

3.4.18. M3onsauus annaparypbl, IPUMEHSIEMOM BO BTOPUYHBIX IIETISIX, JOJKHA COOTBETCTBOBATh
HOpMaM, OTIpeICISIEMbIM Pab0YnM HAIPsDKEHHEM UCTOYHHUKA (MM Pa3/ICIUTEIIBEHOTO
TparchopMaTopa), MATAIOIIETO JaHHBIC IICTTH.

KonTposns u3omsuuu 1eneit onepaTUBHOIO IMOCTOSHHOTO U IEPEMEHHOT0 TOKa CIIEAyeT
IIpeayCMaTpUBATh Ha KaXKAOM HE3aBHCUMOM HCTOYHHKE (BKJIIOYAs pa3AeIuTeNIbHbIC
TpaHc(hOPMATOPBI), HE UMEIOIIEM 3a3EMIICHHSI.

Y CTpoicTBO KOHTPOJISI M30JISILMHU JIOJDKHO 00ECIIeYrBaTh 110/1auy CUTHaja IPU CHIDKEHUH W30JISILUU
HU)KE YCTAHOBJIEHHOTO 3HAYEHUS, a HA IOCTOSIHHOM TOKE - TaK)K€ U3MEPEHHE 3HaUCHUS
COIIPOTHBIICHHS N30JISIIUH MOTFOCOB. KOHTPOIIB M30JISIIMHN 10Ty CKAeTCsl HE BBIMOIHATH MTPH
HEPa3BETBIICHHON CETH ONEPaTHUBHOTO TOKA.

3.4.19. Ilutanue onepaTUBHBIM TOKOM BTOPUYHBIX LI€TIEH KaXKIOT0 MPUCOECIUHEHUS CIIEAYET
OCYIIECTBIIATH Yepe3 OTACIbHBIC MPEJOXPAHUTEIH WIH aBTOMATHYSCKIE BEIKITFOUATENH (IPUMEHEHUE
MTOCTIETHUX MPEIIIOYTUTENHHO).

[MuTanue onepaTUBHBIM TOKOM LIETICH PEICHHON 3alIUThI U YIIPABICHUS BEIKITFOYATEIIIME KaXKI0TO
MIPUCOCTNHECHNUS JOJDKHO TIPEIyCMaTPUBATHCS, KaK IMPaBHUIIO, Yepe3 OTACTbHBIC aBTOMAaTHICCKUE
BBIKITIOUATEIN WIIH MIPEJOXPAHUTEIH, HE CBA3aHHBIC C IPYTHMH IETISIMHU (CUTHAIA3ALIN,
3JIEKTPOMArHUTHAsE OJIOKUPOBKA M T. I1.). JIOMyCKaeTCsl COBMECTHOE MUTAHUE LICTICH yIIPABICHHUS U
JIAMIT CUTHATA3AIUH TTOJIOKCHHS YIIPABIIIEMOTO amlapara.

Jlnst mpucoenuuenuit 220 kB u BhIlIe, a Takke 715 TeHepaTopoB (010k0B) MomHOCTEIO 60 MBT 1
0oJee T0JDKHO OBITh MIPEAYCMOTPEHO pa3zeibHOE MUTAaHKE OMIEPATUBHBIM TOKOM (OT pa3HbIX
MPEIOXPAHUTEIICH, AaBTOMATHYCCKUX BBIKIIFOYATENICH) OCHOBHBIX M PE3CPBHBIX 3aIIUT.

I[Tpu nocnenoBaTeIbHOM BKJIIOUYSHUH aBTOMAaTHYECKUX BBIKIIIOUATENIe 1 IpeJoXpaHHUTeNel oCcIeIHIe
JIOJDKHBI OBITH YCTaHOBJICHBI IIEpe]] aBTOMAaTUYECKUMHU BBIKIFOUATEISIMU (CO CTOPOHBI HCTOYHUKA
TTUTaHHSA).

3.4.20. YcrpoiicTBa peneifHoi 3auThl, aBTOMAaTHKU M YIIPABICHUS OTBETCTBEHHBIX SIIEMEHTOB
JOJI’KHBI UMCTb ITOCTOSHHO I[el‘/lICTBy}OHJ,I/II‘/II KOHTPOJIb COCTOSAHUA Hel’leﬁ IMUTaHUA OINCPATUBHBIM TOKOM.
KoHTpoiib MOXKET OcyIIecTBISATHCS NPUMEHEHNEM OTAEIBHBIX PeJie WK JIaMIT JIM0O NP TOMOIIN
anmnaparoB, MPeIyCMaTPHUBASMBIX ISl KOHTPOJISL HCIPABHOCTH LIETH MOCIIENYIOIIeH onepaun
KOMMYTAIIMOHHBIX alllapaToB ¢ JUCTaHIMOHHBIM YIIPABICHUEM.

I[J'ISI MECHEC OTBCTCTBCHHBIX YCTpOﬁCTB KOHTPOJIb MUTAHUA MOKET OCYHICCTBIIATHCA noz[aqeﬁ CHUT'Halla
00 OTKJIIOYCHHOM IIOJIOKECHUU aBTOMATHYECKOTO BBIKIIOUATEIS B eI OIIEPATUBHOT'O TOKA.

KoHTpOJIh HCITPABHOCTH IIENHX MOCIIEAYIOIICH ONepanyy T0JKESH ObITh BBIMIOJIHEH MPH HATWMYHH B HEH
BCIIOMOTATEIbHOIO KOHTAaKTa KOMMYTAllMOHHOTO anmnapara. [lpy 3ToM KOHTPOJIb UCIPABHOCTH LIETIN
OTKITIOYCHUS JIOJDKCH OBITH BBITIOHEH BO BCEX CIIyYasx, a KOHTPOJb UCTIPAaBHOCTH LI BKITFOUCHUS -



HAa BBIKJIFOYATENIAX OTBETCTBEHHBIX JIEMEHTOB, KOPOTKO3aMbIKaTeNIel U Ha anmapaTax, BKII0UYaeMbIX
T10J] IEHCTBUEM YCTPOICTB aBTOMaTHYECKOro BBoJa pe3epBa (ABP) wiu Teneynpasnenust.

Ecnu mapameTps! nemneil BKIIIOYSHHS TPUBO/Ia He 00eCIeYUBAIOT BOZMOKHOCTH KOHTPOJIS
HCIIPAaBHOCTHU ATOW LEMH, KOHTPOJIb HE BBITIOIHSIETCSI.

3.4.21. B aneKTpoyCTaHOBKaX, KaK MPAaBHJIO, TOJDKHA OBITh 0OecreueHa aBTOMaTHIeCcKas ojjada
CUTHaJIa O HapYIIEHUH HOPMAIIbHOTO PEeXKUMa paboThl M O BOSHUKHOBEHHH KaKUX-JTHO0
HEUCIIPaBHOCTEM.

[TpoBepka nCIPaBHOCTH 3TOH CUTHAIIM3ALUH JOJDKHA OBITH NTPEyCMOTPEHA IIEPUOIMUECKUM €€
OIPOOOBAHUEM.

B anextpoycTaHoBKaX, paboTaroIMX 0€3 MOCTOSHHOTO IeKypPCTBa IEPCOHANA, TOJDKHA OBITh
obecrieyeHa 1ojiaya CUrHaa B IyHKT HAXOXICHHS MepcoHara.

3.4.22. llenn omrepaTUBHOTO TOKA, B KOTOPHIX BO3MO’KHA JIOJKHAS pab0OTa Pa3iNuYHbBIX YCTPOICTB OT
NEpECHANPsKCHUS TIPpU pa60Te QJICKTPOMAriMTOB BKIIIOUCHUS WU JPYTUX alrapaTroB, a TAKXC IIpU
3aMBIKaHHUSAX Ha 3EMITIO, JIOJDKHBI OBITh 3alUIICHBI.

3.4.23. 3a3eMiieHHE BO BTOPHYHBIX LEISAX TPAHC(HOPMATOPOB TOKA CIIEAYET MPEeIyCMaTpUBATh B OTHOM
TOYKe Ha OJivpKaifiel ot TpaHCPOPMATOPOB TOKA COOPKE 3a)KMMOB WIIM Ha 3)KUMaX
TpaHc(hOpPMATOPOB TOKA.

s 3a1mut, 00beANHAIOINX HECKOIBKO KOMIUIEKTOB TPAaHC(HOPMATOPOB TOKA, 3a3eMIICHHE JOIKHO
OBITh IIPElyCMOTPEHO TAKOKE B OJHOHU TOUKE; B 3TOM CIydae AOMyCKaeTcs 3a3eMIICHUE Yepe3
MIPOOMBHOI MTPEAOXpaHUTENb C MPOOUBHBIM HanpshKeHHEM He Bbilie | KB ¢ nryHTupyronmm
conportusieHneM 100 OM 11 cTeKaHMsl CTATHYIECKOTO 3apsza.

BropuuHbie 00MOTKH MTPOMEKYTOUHBIX Pa3/ICIUTEIbHBIX TPAHC(HOPMATOPOB TOKA JOMYCKACTCS HE
3a3€MJIATD.

3.4.24. Bropu4Hbie 00MOTKH TpaHc(hopMaTOpa HANPSHKEHUS TOJDKHBI ObITh 3a3€MIICHBI COSIMHEHUEM
HEUTpaIbHON TOUKU MJIM OJJHOTO U3 KOHIIOB OOMOTKH C 3a3€MJISIIOIINM YCTPOHCTBOM.

3azemiieHHE BTOPUYHBIX 0OMOTOK TpaHc(hOpMaTOpa HANPsDKEHUS IOIDKHO OBITH BBITTOITHEHO, KaK
MpaBHJIO, HA ONIDKaIIet oT TpaHcopMaTopa HAPSHKEHU COOPKE 3aKUMOB HIIH Ha 3aKHMax
TpaHcdopmaropa HanpsHKEHHUSI.

Jlonyckaercsi o0beJMHEHHE 3a3eMIISIEMBIX BTOPHYHBIX LIeNel HECKOJIBKIX TPaHC(POPMaTOpOB
HATIPSDKCHUS OJTHOTO PaCIpeAeTNTEIBHOTO YCTPOCTBA 00IIei 3a3emirstomiel muHkoi. Ecmu
YKa3aHHbBIC IIMHKU OTHOCATCS K Pa3HBIM PacIpeAEIUTEIbHBIM YCTPOWCTBAM M HAXOISTCS B PA3HBIX
MOMEIIEHUSIX (HalpUMep, pelieitHbIe IUTHI PaCIpeIeIMTEIbHBIX YCTPOMCTB Pa3InuHbIX HAMIPSHKEHUI),
TO AT IIUHKH, KaK IIPaBUIIO, HE CIIETYET COCIUHATH MEKITY COOOH.

Jist TpaHChOPMATOPOB HATIPSHKEHMS, HCIIOJIB3yEMBIX B KAUECTBE HCTOYHUKOB ONEPATHBHOTO
MEpPEMEHHOT0 TOKa, €CIIM He TpelycMaTpuBaeTcsi pabouee 3a3eMIICHHUE OJTHOTO U3 MOJIOCOB CETH
OIIEPaTHBHOI'0 TOKA, 3aIIMTHOE 3a3€MJICHHE BTOPHYHBIX OOMOTOK TPaHC(OPMATOPOB HANPSHKCHUS
JIOJDKHO OBITh OCYIIIECTBIICHO Yepe3 IPOOMBHON IPEIOXPAHHUTENb.

3.4.25. TpancdopmaTopsl HAMPSHKEHUS TOJKHBI OBITh 3aIUIIeHbl OT K3 BO BTOPHYHBIX HEIISAX
ABTOMATHYCCKUMH BEIKITFOUATEIISIMUI. ABTOMATHUYCCKUC BRIKITFOUATEIH CIICIYET YCTaHABIUBATh BO BCEX
HE3a3eMJICHHbBIX POBOIHUKAX MMOCIIEe COOPKHU 32)KMMOB, 32 HCKITFOYCHUEM IICTTH HYJICBO#
MOCJIEIOBATENILHOCTH (Pa30MKHYTOTO TPEYTObHUKA) TPAHC(HOPMATOPOB HANPSHKEHHS B CETSIX C
0OJIBIIUMH TOKAMH 3aMBIKaHHUS Ha 3EMJIIO.

JI1s Hepa3BEeTBIICHHBIX IIECTICH HANIPSHKCHHUS aBTOMATHYCCKUE BRIKITFOUATEIN JIOMYCKACTCs HE
YCTaHABIMBATb.

Bo BropuuHbIX 11ensX TpaHchopMaTopa HaIpsHKEHHs! JODKHA ObITh 0OecriedeHa BO3MOXKHOCTh
CO3JIaHUS BUIMMOTO pa3pbiBa (pyOHIBHUKH, Pa3beMHBIC COCJUHUTENH | T. I1.).



YcTaHOBKA YCTPOUCTB, KOTOPBIMU MOXET OBITh CO3aH Pa3phbiB IPOBOJIHUKOB MEXKILY
TpaHCHOPMATOPOM HAIIPSHKCHUSI 1 MECTOM 3a3€MJICHHS €r0 BTOPUYHBIX LIENel, He JOMYyCKaeTCsl.

3.4.26. Ha tpancdopmaropax HanpspKEeHHs, YCTAHOBJICHHBIX B CETSIX C MAJIbIMU TOKaMH 3aMbIKaHHs Ha
3eMJIt0 0€3 KOMIICHCAIIMHA EMKOCTHBIX TOKOB (HAIpUMEp, Ha TeHEPAaTOPHOM HAIPSDKECHHH OJIOKa
reHeparop - TpanchopMaTop, Ha HANPSHKCHUN COOCTBEHHBIX HYKI TEKTPOCTAHIIUHN U MOJICTAHITUH ),
py HEOOXOIUMOCTH CIEYET MPEAYyCMATPHUBATH 3AIIUTY OT MEPEHANPSHKEHU mpu
CaMOIIPOU3BOJIbHBIX CMEICHUIX HEUTpaTU. 3aluTa MOXKET ObITh OCYILECTBIICHA BKIIOUCHHEM
AKTHUBHBIX COHpOTI/IBHeHI/Iﬁ B IICIIb Pa30OMKHYTOI'O TPEYTOJIbHUKA.

3.4.27. Bo BTOpHUYHBIX IETISIX TMHEWHBIX TpaHCchopMaTopoB HanpspkeHus 220 kB 1 BBITIe JOHKHO
OBITH MPEyCMOTPEHO PE3CPBUPOBAHHE OT APYToro TpaHC(HOPMATOPa HAMIPSKECHUSL.

Jlonyckaercsi BBINOJHEHUE B3aMMHOTO PE3EPBUPOBAHUS MEXY JIMHEHHBIMU TpaHC(hOpMaTOpaMu
HaMPsKEHUs IPU JOCTaTOYHOM MX MOIIHOCTHU II0 BTOPUUYHON HAarpy3Ke.

3.4.28. TpaucdopMaTops! HAMPSHKEHUS TOJKHBI IMETh KOHTPOJIb HCIIPABHOCTH LIETICH HAMPSKESHUSL.

Pesneitnas 3amura, nenu KOTOPOH MUTAIOTCS OT TPaHC(HOPMATOPOB HAIPSDKEHHMS, IOJDKHA OBITh
o0opynoBaHa ycTpoiicTBaMu, yka3aHHBIMU B 3.2.8.

HezaBucuMo OT HaJIMUUS WM OTCYTCTBHS B IIETISIX 3AIIUTHI YKa3aHHBIX YCTPOUCTB JOJIKHBI OBITh
MIPEyCMOTPEHBI CUTHAIBIL:

IIpH OTKIIFOYEHUN aBTOMAaTHUICCKUX BBIKJTIOYATENEH - C IIOMOIIBIO X BCIIOMOI'aTCIIbHBIX KOHTAKTOB,

IIPY HapyIICHUSIX PaObOTHI peJie-NOBTOPHUTENCH IIMHHBIX Pa3beANHUTEIICH - C TIOMOIIBIO YCTPOHCTB
KOHTpOJISL OOpBIBA LIETIeH YIPaBICHHS U PEJe-TIOBTOPUTEICH;

JUIsl TpaHC(OPMATOPOB HAMPSDKEHHMS, B LIS OOMOTOK BBICHIETO HANPSHKEHHS KOTOPBIX yCTAaHOBJICHBI
MIPEOXPAaHUTENH, IPU HAPYIICHUHU LIEJIOCTH NMPENTOXPAHUTENEH - C TOMOIIBIO LIEHTPAIBHBIX
YCTPOMCTB.

3.4.29. B mecrax, MoJgBep)KEHHBIX COTPSICEHHUSM M BUOPALIUSM, JIOJDKHBI OBITH IIPUHSTHI MEPHI IPOTUB
HapyUIeHUs] KOHTAKTHBIX COCMHEHHH IPOBOJIOB, JIOKHOTO CpabaThIBaHUS pelie, a TAKXKE IIPOTHB
MPEKACBPEMEHHOTO H3HOCA alapaToB M NPHOOPOB.

3.4.30. [Tanenu 1OHKHBI MIMETH HAIIMCH C 00OCITY’)KUBAEMBIX CTOPOH, YKa3bIBaIOIINE TPUCOEANHEHUS,
K KOTOPBIM OTHOCHUTCS IIaHEJIb, €€ Ha3HAYCHUE, OPSIKOBBIH HOMEp MaHEe ! B IIUTE, a YCTaHOBJICHHAs
Ha NaHeJsIX amnaparypa J0o/DKHa HMETh HaJllIMCH WM MapKUPOBKY COTJIACHO CXEMaM.



