Pa3pen 3

3ALLUTA U ABTOMATUKA

MnaBa 3.1

3ALLUTA INEKTPUYECKUX CETEN HAMPAXEHUEM 1O 1 kB

OBJIACTb NPUMEHEHUA, ONPEOENEHUA

3.1.1. Hacrtosiwana rmasa [MpaBun pacnpocTpaHseTcs Ha 3aluTy anekTpuyeckmx ceter o 1 kB,
coopy)aemblX Kak BHYTPW, Tak W BHe 3AaHun. [JononHutenbHble TpeboBaHWA K 3awute ceTen
yKa3aHHOro HanpsbKeHWsl, Bbl3BaHHble OCODEHHOCTAMM PasfUYHbIX 3MEKTPOYCTAHOBOK, MPUBEAEHbI B
Apyrvx rasax lNpasun.

3.1.2. AI'II'IapaTOM 3alnTbl Ha3biBaeTCA arnnapart, aBTOMaTUu4ecku OTKIIYatoLLnin 3amaemyro
QNEKTPUHECKYIO Lenb Npu HEHOPMalibHbIX peXXumMax.

TPEBOBAHUA K AMNMAPATAM 3ALLUTDbI

3.1.3. Annapatbl 3aWwmTbl MO CBOEW OTKMHOYaKOLWENn CnocoOHOCTM [AOIMKHbI COOTBETCTBOBATH
MaKkcMManbHOMY 3HadeHuo Toka K3 B Havane 3awuiiaemMoro y4acTtka 3nekTpu4eckon cetTn (CM. Takke
rmn. 1.4).

[JonyckaeTcs ycTaHOBKa anmnapaTtoB 3alUMTbl, HECTOMKMX K MakcMManbHbIM 3HaueHusim Toka K3, a
Takke BbIOPAHHLIX MO 3HAYEHUIO OOHOPa30BOW MpedenbHOW KOMMYTALMOHHOW CrnocoGHOCTM, ecnu
3alUMLLIAOLLMIA UX TPYNNOBOKW annapaTt unu GnvkailumMin annapat, pacnoroXeHHbI No HanpaBNeHWo K
WCTOYHUKY NTaHusl, oGecrneumBaeT MIHOBEHHOE OTKIloYeHue Toka K3, ans yero Heobxoaumo, YTo6bl
TOK yCTaBKM MrHOBEHHO AEMCTBYIOLLEro pacuenutens (OTCeYKkM) ykasaHHbIX annapatoB Gbln MeHblue
TOKa OJHOPa30BOW KOMMYTALMOHHON CMOCOGHOCTU KaXO0ro M3 rpynmnbl HECTOWMKUX annapaToB, U ecnv
Takoe HECENeKTVBHOE OTKIIOYEHWE BCEW [pynnbl annapaTtoB He [po3uT asapuel, nopyei
[OpOrocTosLlero oGOpyAOBaHUS M MaTepuarioB WM pacCTPOUCTBOM CIOXHOIO TEXHONOrMYECKOro
npotecca.

3.1.4. HoMuHanbHble TOKU NMaBKUX BCTABOK MpenoxpaHWTenerd M TOKM YCTaBOK aBTOMaTUYECKuX
BbIKMOUaTENe, Cryxalmx ANna 3aluTel OTAENbHbIX YYacTKOB CeTW, BO BCEX Cryyvasix criefyet
BbIGMPaTL MO BO3MOXHOCTM HAUMEHBLUUMU MO PacYETHbIM TOKaM 3TUX YYaCTKOB UM MO HOMUHAMEHBIM
TOKaM 3EeKTPOMPUEMHUKOB, HO TakuM 00pa3omM, 4YTOObl annapatbl 3aliuTel He OTKMoYanu
3MEeKTPOYCTAHOBKA MPU  KPaTKOBPEMEHHbIX Meperpy3kax (MycKOBble TOKW, MUKW TEXHOIOTMYECKUX
Harpysok, TOKV Npu caMmo3anycke u T. Nn.).

3.1.5. B kauyecTBe anmnapaToB 3alUMTbl AOIDKHbI NPUMEHSATECS aBTOMATUYECKME BbIKMOUATENM UMK
npegoxpaHutenu. [Ona obGecneveHuss TpeGoBaHWN ObICTPOAENCTBUS,, YyBCTBUTENBLHOCTM UMK
CEMNeKTUBHOCTU 0MycKaeTcs NpU HEOBXOAMMOCTU NPUMEHEHWE YCTPONCTB 3alWThbl C UCMOSb30BaHUEM
BbIHOCHbIX pere (pene KOCBEHHOro AeCTBUS).

3.1.6. ABTOMaTMdeckue BbIKNKOYaTeENn w npenoxpaHnTenmu I'IpO60‘-|HOFO TMNna  OOJNKHbl
npncoeanHATLCA K CeTU Tak, 4YTOObI npun BbIBMHYEHHOMN np06|<e npenoxpaHnTena (aBTOMaTM‘-IeCKOFO
BbIK.I'IPO‘-IaTeJ'IH) BMHTOBaA rMrnb3a npenoxpaHuntend (aBTOMaTI/I‘-IeCKOFO BbIKJ'IIOHaTeJ'Iﬂ) ocTaBanacb 6e3
HanpaXxeHuA. |_|pl/l OOHOCTOPOHHEM MUTaHUKN NMpUCOEANHEHNE NUTarWero npoBOAHUKA (Ka6en9| nm
nposo,qa) K annapaty 3alunTbl 4OJTKHO BbIMONHATLCA, KaK NpaBuno, K HENOABMXHbIM KOHTaKTaM.

3.1.7. Kaxgbin annapart 3awunTbl OOIMKEH MMEeTb HaanucCb, yKadbliBaloLlyo 3Ha4eHUA HOMWUHANIbHOro
TOKa annaparta, yCTaBkM pacuenmtena m HOMUHarbHOIro TOKa NIaBKOW BCTaBKM, Tpe6YIOLIJMGCF| ana
3awmuaemon um cetn. Hagnucm pekomMeHOyeTca HaHOCUTb Ha annaparte Unn cxeme, pacnonomeHHon
BONM3N mecta YCTaHOBKM annapaTtoB 3allUTbl.



BbIBEOP 3ALLUTDbI

3.1.8. SneKTpmquKme CeTn OOJDKHbl WMMEeTb 3alWuTy OT TOKOB KOPOTKOro 3aMblKaHuA,
oGecneqMBarou.l,yro N0 BO3MOXHOCTN HaMeHbLUee BPpeMA OTKIMIYEHUA U Tpe6OBaHI/IF| CEIieKTUBHOCTW.

3awwumTa gomkHa obecnevnBaTh OTKIOYEHME NOBPEXAEHHOTO y4acTka npu K3 B KoHLE 3alumiiaemMon
MUHUM: OOHO-, ABYX- U TpeX(asHbIX - B CETAX C [MyX03a3eMIIEHHOW HENTparbio; ABYX- U TpexdasHbIX -
B CETSIX C U30JIMPOBAHHOM HeWTparbio.

HapexHoe oTkNoYeHne NOBPEXOEHHOIo y4yacTtka CceTu obecneumBaeTcsi, €CnvM OTHOLUEHMe
HanMMeHbLllero pac4eTHOro TOKa K3 k HOMWHAIIbHOMY TOKY NraBKoOW BCTaBKM npegoxpaHntena unm
pacuenuTena aBToMaTU4eCKOro BblKnK4aTensa 6yﬂ,eT HE MEHee 3Ha4yeHun, npmBeaeHHbIX B 1.7.79 n
7.3.139.

3.1.9. B ceTsx, 3awmLiaeMblx TonbKo OT TokoB K3 (He TpebyloLmx 3almTbl OT Neperpysku cornacHo
3.1.10), 3a UcknoYeHNeM NPOTSXKEHHbIX CETEN, HAaNPUMepP CenbCKUX, KOMMYHarnbHbIX, AOMYCKaeTcs He
BbIMOSHATL Pac4eTHOM MpoBepkn npuBedeHHon B 1.7.79 u 7.3.139 kpaTtHocTM Toka K3, ecru
obecneyeHo ycrnoBue, 4YTOObl MO OTHOLWIEHWIO K ONUTENBHO [OMYCTWMbIM TOKOBbIM Harpyskam
NPOBOAHWKOB, NpMBeAeHHbIM B Tabnuuax rn. 1.3, annapaTbl 3aLLMTbl UMENY KpaTHOCTb He Gonee:

300% Ans HoMUHaNbHOrO ToKa NaBKOW BCTaBKM NpeaoXpaHuTens;

450% pna Toka ycTaBKM aBTOMaTUYECKOTO BbIKIOYaTensl, MMELEro TOMbKO MakCUMarbHbIA
MFHOBEHHO JeNCTBYIOLLMIA pacLlenuTent (OTCeuKy);

100% Ans HOMUHaNbLHOrO TOKa pacuenmtena aBToOMaTU4ECKOro BbIKNno4aTena cC HeperynmpyeM0|7|
O6paTHO 3aBUCSILLEN OT TOKa XapaKTepVICTVIKOVI (HeSaBVICI/IMO OT Hanu4na nnm oTCcyTCcTeuAa OTCGHKVI);

125% [na Toka TporaHvsi pacLenuTernst aBTOMaTUYeCcKoro BeIKIoYaTerns ¢ perynmpyemoi obpaTHom
3aBUCSALLE OT TOKa XapaKTEPUCTUKOW; ecrniv Ha 3TOM aBTOMAaTUYECKOM BbIKIOYaTene UMeeTcs elle
OTCeuKa, TO ee KpaTHOCTb Toka cpabaTbiBaHWsi HE OrpaHUYMBAETCS.

Hanuune annapaTtoB 3alTbl C 3aBbllUEHHbIMW YCTaBKaMM TOKa He ABNAETCA obocHoBaHMEM Ans
yBeNnn4yeHuna ceveHmna npoBoaHMNKOB CBEPX YKa3aHHbIX B 1. 1.3.

3.1.10. CeTn BHyTpM MOMELLEHWIN, BbINOMHEHHbIE OTKPbLITO MNPOMOXEHHLIMU MPOBOAHUKAMMU C
roproyeit HapyxHoV 060IOYKON UMK U3OMSILIMENA, AOMKHbLI ObiTh 3aLlLULLEHBI OT NEpPerpysku.

Kpome TOro, OOJPKHbI ObITb 3aLUMLLIEHbI OT neperpy3kn cetn BHyTpu NOMELLEHNIA:

OCBETUTENbHbIE CETU B XWUMNbIX N OOLWLECTBEHHbIX 34aHMSAX, B TOProBbIX NMOMELLEHUAX, CJ'IY)KeﬁHO-
ObITOBbLIX MOMELLEHUNAX NPOMbILLNEHHbIX I'IpeJJ.I'IpVIFlTVIVI, BKIlOYasi ceTu Ans ObITOBbIX U NepeHOCHbIX
ANEeKTponpneMHUKoOB (yTPOFOB, YaMHWKOB, NIIUTOK, KOMHATHbIX XONOAUMNBHUKOB, Mblf1IECOCOB, CTUpanbHbIX
M LWBENHbIX MaLUMH U T. I'I.), a TakXke B NoXXKapoonacCHbIX 30HaX;

CunoBble CETU Ha NPOMbILLNEHHbIX NpeanpuaTuax, B XUnblX U 0OLECTBEHHbIX 30aHUSIX, TOProBbIX
NOMELLIEHNAX - TONbKO B Cry4asdx, Korga no ycrioBuAM TEXHOJI0NMYEeCKOro npouecca unm no pexnmy
pa6OTbI CEeTN MOXET BO3HMKATb ANUTENIbHaA neperpy3ka npoBOAHUKOB;

CETN BCEX BUOOB BO B3PbIBOOMACHbLIX 30HAX - cornacHo Tpe6OBaHVIF|M 7.3.94.

3.1.11. B ceTsax, 3awmwaemblx oT neperpy3ok (cMm. 3.1.10), npoBogHUKM crieayeT BblOMpaTtb Mo
pacyeTHOMY TOKY, MpW 3TOM AOMMKHO OblTb 0becneyeHo ycroBue, Y4ToObl MO OTHOLIEHWIO K ONUTENBHO
AOMNyCTUMbIM TOKOBbIM Harpy3kam, npveedeHHbIM B Tabnuuax rm. 1.3, annapaTtbl 3awuTbl MMeEnu
KpaTHOCTb He bornee:

80% Ans HOMMHaMLHOrO TOKa MMaBKOW BCTABKW WM TOKa YCTaBKM aBTOMAaTUYECKOro BblKNioyaTens,
MMeIoLLEero TOMbKO MaKCMManbHbI MFHOBEHHO AeWCTBYIOLWMIA pacuenuTens (OTCeYKy), - And
NPOBOAHUKOB C MOMMBUHWUNXIIOPUAHON, PE3NHOBOW M aHarorMyHon Mo TEensioBblM XapakTepucTukam
nsonsauuen; Ans  MNPOBOAHWMKOB, MPOKMadblBaeMblX B  HEB3PbIBOOMACHbIX  MPOU3BOACTBEHHbIX
NoMeLLEHNAX NPOMbILLMEHHbIX NpeanpusaTui, gonyckaetca 100%;

100% £ns HOMUHAaNbBHOrO TOKa NMABKOW BCTABKM MIMM TOKa YCTaBKM aBTOMATUYECKOro BbIKMKOYaTens,
MMEILLLENO TOMbKO MaKCUMaribHbIi MTHOBEHHO AENCTBYIOLLMIA pacuenuTenb (0Tceuky), - Ana kabenen c
OyMakHOW nsonsaumen;



100% Ans HOMMUHaNbLHOrO TOKa pacuenntena aBToOMaTU4ECKOro BblKMK4aTena C HeperynvlpyeM0|7|
06paTHO 3aBUCALLEN OT TOKa XapaKTepMCTMKOIﬁ (He3aBVICVIMO OT Hann4yna nnm oTcyTCcTBUA OTCG‘-IKVI) -
Ona NpoBOAHUKOB BCEX MAPOK;

100% [ns Toka TporaHusi pacLenuTensl aBToMaTU4ecKoro BbIKMoYaTensl ¢ perynupyemori oGpaTHo
3aBUCALLE OT TOka XapaKTepUCTUKOW - Ans MPOBOOHWKOB C MOMUBMHUMXIIOPUAHOW, PE3VMHOBOW U
aHaMorM4HoM No TenroBbIM XapakTepucTMkam U3onsumen;

125% pnsa Toka TporaHusl pacuenuTens aBTOMaTUYECKOro BbIKIOYATENS C perynmpyemMon obpaTtHo
3aBUCSILLIEN OT TOKa XapakTepuUCTMKOM - Onst kabenen ¢ OGymaxHOW M3onsauuen uM msonaumen us
BYIIKaHW3VUPOBaHHOIO NOMNMUATUMEHA.

3.1.12. InuTenbHO AonycTMMas TOKOBas Harpyska npoBOAHWKOB OTBETBMEHUN K KOPOTKO3AMKHYTbIM
anekTpogBuraTensiM AomkHa bbiTb He MeHee:

100% HOMMHaNbLHOrO TOKa aneKkTpoaBuraTtensa B HEB3PbIBOOMACHbIX 30HaAX;
125% HOMMHaNbLHOro ToKa aneKkTpoaBuratensa BO B3pbIBOOMACHbLIX 30HAX.

COOTHOLLUEHUsI Mexay [AnUTENbHO [OMYCTUMOW Harpy3ko MPOBOAHUKOB K KOPOTKO3AMKHYTbIM
anekTpoaBUraTensiM M ycTaBkamu annapaTtoB 3awuTbl B MOOOM crydyae He AOMKHbI NpeBbillaTb
ykasaHHbix B 3.1.9 (cm. Takke 7.3.97).

3.1.13. B cnyvasix, koroa Tpebyemas gonycTMmas AnWTeNbHash TOKOBasi Harpyska MpOBOOHWKA,
onpegeneHHasas no 3.1.9 u 3.1.11, He coBnagaetr C [AaHHbIMW Tabnuu OONYCTUMBIX Harpysok,
npvBeaeHHbIX B . 1.3, gonyckaeTcss NpUMEHEHNE NPOBOAHMKA OnvKamlero MeHbLUEro CEYEHUs, HO
He MeHee, YeM 3TO TpebyeTcsi MO pacHETHOMY TOKY.

MECTA YCTAHOBKMU AMNMAPATOB 3ALLUTbI

3.1.14. AI'II'IapaTbI 3alunTbl crieayetT pacnonarate N0 BOSMOXHOCTU B AOCTYNHbIX O51A O6CJ'Iy)KVIBaHI/IF|
MeCTax TaKuMm 06p830M, 4YTObObl OblNa MCKMYEHA BO3MOXHOCTb MX MeEXaHUYECKUX noape>|<,u.eHV||7|.
YcTaHoBKa UX OOMKHA ObiTb BbINONIHEHA TakK, YTOObI npu onepmpoBaHnn ¢ HUMMN UM Npn nNX nencTeunm
ObINM  UCKMNIOYEHbI OMacHOCTb Ans O6CJ'Iy)KVIBalOLLI,eFO nepcoHana un BO3MOXHOCTb NOBpeXAaeHUA
OKpYy>XarLwunx npeameTos.

Annapatbl 3alMTbl C OTKPbITbIMMA TOKOBEAYLUMMW YacTsMU OOMKHbl OblTb JOCTYMHbI  Ansl
06CnyX1BaHUs TOMNbKO KBANUULMPOBAHHOMY NepcoHarty.

3.1.15. Annapatbl 3aliuThl CrieQyeT ycTaHaBnuBaThb, kak NpaBuio, B MecTax CeTW, rae cedeHue
NMPOBOLHMKA YMEHbLUAETCs (MO HampaBneHWo K MeCTy MOTPeGNeHUs 3MEeKTPO3Hepruu) wunu rae 3to
HeobxoauMo Ansi oGecrneyeHns YyBCTBUTENBHOCTUM U CENEKTUBHOCTU 3awwmThl (cMm. Tawke 3.1.16 u
3.1.19).

3.1.16. AI'II'IapaTbI 3alNTbl OOJMKHbI YCTaHaBNMMBaTbCA HENOCPeACTBEHHO B MeCTax npuncoegnHeHus
3amuaemMblX NpoOoBOOAHUKOB K nuTaloLEeN NNHNN. ,D,OI'IyCKaeTCFI B cny4asax HeobxoanmocTn NPUHNMATb
ONWHY y4dacTka mexay nNUTaoLLEN NTIUHMEN 1 annapaTtoMm 3alnTbl OTBETBI1IEHUA 00 6 M. ﬂpOBO}J.HVIKVI Ha
9TOM Yy4acCTke MOrytT MMeTb Cce4YeHue MeHblle, 4eM cevYeHue npoBOAHNKOB nNUTaoLWEN NUHUKN, HO He
MeHee ceYeHna NpoBOAHWKOB NMOCIe annapaTta 3alnTbl.

0ns oTBETBNEHWUN, BLINOMHAEMbIX B TPYAHOOOCTYMHbIX MecTax (Hanpumep, Ha GOIbLUOW BbICOTE),
annapaTbl 3aluTbl AOMNyCKAaeTCsl yCTaHaBMMBaTb Ha paccTosHuM o 30 M OT TOYKM OTBETBREHUS B
ynoGHOM Anst obcnyxuBaHus MecTe (HanpyMep, Ha BBOAE B pacnpenenuTerbHbIA MyHKT, B MYyCKOBOM
YCTPOMCTBE 3MEKTPONPUEMHIMKA U Ap.). [pu 3TOM ceveHre NPOBOAHUKOB OTBETBMEHUSI JOMMKHO ObITh He
MeHee CeYeHUsl, OMnpeaernsieMoro pacyeTHbIM TOKOM, HO [OImKHO obecneuvBatb He MeHee 10%
MPOMyCKHOW CMOCOGHOCTM  3alUMLLEHHOTO yyacTka nuTalolwen nuHuu. [poknagka MpOBOAHUKOB
OTBETBIIEHUI B YKa3aHHbIX Cryyasix (MpW AnMHax oTBETBNEHW Ao 6 u Ao 30 M) JomkHa NpoU3BOAUTLECS
Mpy TrOpHYMX HapyXHbIX 0BOMOYKE UIM U30MSILMM MPOBOAHWMKOB - B Tpybax, meTannopykasax, Unu
kopoGax, B OCTaslbHbIX Cry4asiX, KpOMe kabernbHbIX COOPYXEHWIA, MOXapOOnacHbIX Y B3pbIBOOMACHBIX
30H, - OTKPLITO Ha KOHCTPYKLIMSIX MPY YCIOBUM MX 3aLLUUTHI OT BO3MOXHbBIX MEXaHUYECKUX MOBPEXAEHUN.



3.1.17. Tpu 3awmTe ceTen nNpegoxpaHUTENsMU nocrnegHue AOMKHbl YCTaHaBNMBaTbLCA Ha BCEX
HOpMarbHO He3a3eMIeHHbIX Momcax unn dasax. YCraHoBka nNpedoxpaHuTenen B HyneBbIx pabounx
NPOBOAHMKaX 3anpeLlaeTcsi.

3.1.18. lMpun 3awuTe cetein C rNyxos3a3eMreHHON HenTpanbio aBTOMaTUYECKUMU BbIKNOYaTENAMU
pacuenuTeny ux AOMMKHbl YCTaHaBNMBATLCA BO BCEX HOPMarnbHO He3a3eMIEeHHbIX NPOBOAHMKaX (CM.
Tarke 7.3.99).

Mpu 3aWmTe ceTer C U3ONMMPOBAHHOW HEUTpanbio B TPEXMPOBOAHLIX CETAX TpexdasHoro Toka u
[BYXMPOBOAHBIX CETSIX 0AHOMA3HOIO UM MOCTOSIHHOTO TOKA [OMYCKAeTCs yCTaHaBNMBaTb pacLenuTeny
aBTOMaTUYECKMX BbIKMouaTenei B ABYX drasax Npu TPEXNPOBOAHBIX CETSX U B 0AHOW (ase (morntoce)
npy ABYXNpoBOAHbIX. [py 3TOM B mpegenax OOHOW M TOW XXe 3MeKTpOyCTAaHOBKW 3aluuTy criefyeT
OCYLLECTBNATL B OOHKX M Tex e hasax (nonocax).

Pacuenutenu B HyneBbIX NPOBOOHMKAX OONYCKaeTCA yCTaHaBNMBaTh NALLb NpPU yCrioBUK, YTO NpU UX
Cpa6aTbIBaHMVI OTKNK4YarTCA OT CeTn OOHOBpPpEeMEHHO BCe NpPOBOAHMKK, Haxoadwmeca noa
HanpsXeHnem.

3.1.19. AI'II'IapaTbI 3alnTbl JOMNYyCKaeTCAa He yCTaHaBnnBaTb, €Clin 3TO LI,EJ'IeCOO6p83HO no ycnoBuam
JKcnnyatauumn, B MecTax:

1) OTBETBJIEHMA NPOBOAHMKOB OT LWUMH WKTa K annapatamM, YCTaHOBIEHHbIM Ha TOM Xe wWute; npu
9TOM NPOBOAHUKN OOJDKHbI Bbl6|/|paTbC$| Nno pacY4eTHOMY TOKY OTBETBJIEHUA;

2) CHWKEHUS CeYeHus1 NUTaloLen NMHUA Mo ee ASIMHE U Ha OTBETBMIEHUSAX OT Hee, ecnu 3alumTta
npegbiayulero ydactka JiMHUM 3almulaeT y4acToK CO CHMXEHHbIM cedeHnemMm npoBOOHMKOB UK ecnun
He3alluuleHHble y4YaCTKU NMMHUN U OTBETBJIEHUA OT HEE€ BbINOJIHEHbI NPOBOAHUKAMMW, Bbl6paHHbIMVI C
cevyeHmemMm He MeHee NoNoBKHbI CeY4eHnA NpoBOAHMKOB 3aLlUULLEHHOro y4acTtka NnHUu;

3) OTBETBNEHMS OT NUTAIOLLEN NIMHUM K 3MEKTPONPUEMHMKAM Maroi MOLLHOCTM, ecnu nuTaoLlas ux
NUHUA 3aLUyLLIEHa annapaToM ¢ ycTaBKoii He Gonee 25 A Ans CUMOBbIX 3MEKTPONPUEMHUKOB U GbITOBbIX
3nekTponpuGopoB, a AN CBETUINBHUKOB - COrnacHo 6.2.2;

4) OTBETBMEHVS OT MUTalOLei NnUHUKM MPOBOAHUKOB Lener W3MEpPeHWi, YnpaeneHus WU
CUrHanusaumu, ecnu 3T NPOBOAHUKM He BbIXOAAT 3a npefenbl COOTBETCTBYIOLMX MALUMH UMK LWuTa
WM ecnv 3TW NPOBOAHUKM BLIXOASAT 32 UX Npeerbl, HO 3MeKTPONpoBOAKa BbINOINHEHA B Tpybax unm
VMEET HETOPIOYy0 0BOMOYKY.

He nonyckaercst ycTaHaBiIMBaTh anmaparbl 3alUThl B MECTaX MPUCOESAUHEHUS K MUTAIOLIEH JIMHUI
TaKUX LEeNel ynpaBJIeHUs, CATHAIM3ALUN U U3MEPEHUS], OTKIIIOYEHHE KOTOPBIX MOXKET IOBJIEYb 32
c0001i OTTaCHBIE MOCTIEACTBUS (OTKITIOYCHUE ITOKAPHBIX HACOCOB, BEHTWIATOPOB, MPEIOTBPAIIAFOIINX
00pa3oBaHUE B3PHIBOOIIACHBIX CMECEH, HEKOTOPBIX MEXaHU3MOB COOCTBEHHBIX HYXI AIIEKTPOCTAHIII
1 T. I..). Bo Bcex ciydasix Takue Meld JOIKHBI BHITOTHITHCS MTPOBOAHUKAMHA B TPyOaxX WIIH UMETh
HEroprovyro 000104Ky. CedeHue dTHX TeTeil TOKHO OBITh He MEHee TIPUBEICHHBIX B 3.4.4.

MnaBa 3.2

PENIEMHASA 3ALLMUTA

OBJIACTb NPUMEHEHUA

3.2.1. HacTtoswas rnasa lNpaBun pacnpocTpaHaeTcs Ha YCTPONCTBA penenHon 3allnTbl 3NeMEHTOB
3MEKTPUYECKOW YacTW 3HEProcMcTeM, MPOMbILMEHHBIX U APYrUX 3MeKTpoycTaHoBOK Bbiwe 1 KB;
reHepaTopoBs, TpaHcdopmaTopoB (aBTOTpaHcdopmMaTopoB), GrOKOB reHepaTop - TpaHcdopmaTop,
NVHWIA anekTponepesayu, WMH U CUHXPOHHbBIX KOMMNEHCATOPOB.

Bawmta Bcex anekTpoycTtaHoBok Bbiwe 500 kB, kabenbHbix nuHuin Bbiwe 35 kB, a Takke
3MNEeKTPOYCTAHOBOK aTOMHbIX 3MEKTPOCTaHUMiA U nepedad MOCTOSHHOTO ToKa B HACTOSLLEN rnaBe
MpaBun He paccmaTpuBaeTcs.

TpeboBaHnsa Kk 3awute anekTpuyeckux ceter go 1 kB, anekTpogsurartenen, KOHAEHCATOPHbIX
YCTaHOBOK, 3MNeKTPOTEPMNYECKNX YCTAaHOBOK CM. COOTBETCTBEHHO B . 3.1, 5.3, 5.6 n 7.5.



YcTpoiicTBa penenHoii 3alyTbl 3NEMEHTOB 3MEKTPOYCTAaHOBOK, HE PACCMOTPEHHbIE B 3TOW U ApYruX
rnaeax, AOIDKHbI BbIMOMHATHCA B COOTBETCTBUM C OOLLMMM TpEGOBAHNUSIMU HACTOSILLEN [MaBbl.

OBLUME TPEBOBAHUA

3.2.2. DneKTpoyCTaHOBKM [OIKHbI OblTe 0OOpPYLOBaHbl YCTPOWCTBaMM PENEVHON  3alUnThl,
npegHas3HaYeHHbIMU Ans:

a) aBTOMaTMYECKOro OTKITOYEHMUS MOBPEXAEHHOTO 3IEMEHTA OT OCTallbHOMN, HEMOBPEXAEHHOMW YacTu
3MEeKTPUYECKON CUCTEMbI (3MEKTPOYCTAHOBKM) C MOMOLLUBIO BbIKIOYATENER; €cnv NoBpexaeHue
(Hanpumep, 3aMblkaHWe Ha 3eMMl0 B CETSX C WU30NMMPOBaHHOW HeUTpanbio) HEMOCPEACTBEHHO He
HapyliaeT paboTy 3MneKTPUYECKOi CUCTEMbI, JOMyCKAaeTCsl AeUCTBUE penerHoW 3aluTbl TOMbKO Ha
curHan.

6) pearvpoBaHWsi Ha oOMacHble, HEHOpManbHble PEXWMbI PaboTbl 3MEMEHTOB 3MEKTPUYECKON
cucTeMbl (Hanpumep, Neperpysky, NoBbilLEHWE HanpsbkeHUs B 0OMOTKe cTatopa ruaporeHepatopa); B
3aBMCMMOCTU OT pexuma paboTbl M YCHOBUIA IKCMIyaTaluy 3MeKTPOYyCTaHOBKM pereliHas 3aliuta
JOMmkHa ObITb BbINOMHEHA C AEWCTBMEM Ha CUrHam WMy Ha OTKMIOYEHWEe TeX 3NIEMEHTOB, OCTaBMeHue
KOTOpLIX B paboTe MOXET NPUBECTU K BO3HUKHOBEHMWIO MOBPEXAEHUSI.

3.2.3. C uenbio yoeweBneHna 3NneKTpoyCTaHOBOK BMECTO aBTOMATUYECKUX BbIKMoYaTenen u
peneﬁHon 3alnTbl crnegyeT NpuMeHATb NpeaoxXpaHnUTenn Unn OTKPbITblE NiaBkMe BCTaBKKU, €CITN OHU!

MOryT ObiTb BblOpaHbl € TpebyembiMy napameTpamu (HOMUHalbHble HamnpsbikeHue U TOK,
HOMMWHaNbHBINA TOK OTKIOYEHUS 1 Ap.);

obecneumBatoT Tpe6yeMb|e CENEeKTUBHOCTb N HYBCTBUTEITbHOCTDb;

He nNpensTCTBYIOT MPUMEHEHUIO aBTOMaTUKM (aBTOMAaTWYECKOEe MOBTOPHOE BKMtodeHne - AlB,
aBTOMaTU4eckoe BKIoYeHMe pesepea - ABP u T. n.), Heobxogumon Mo ycroBusM paGoTbl
3MEeKTPOYCTaHOBKY.

Mpu Ucnonb3oBaHUN NPefOXPaHUTENEN UMK OTKPLITLIX NIaBKUX BCTABOK B 3aBUCKMOCTM OT YPOBHS
HECMMMETPUM B HEMONHO(A3HOM peXxuMe U xapaktepa NuTaeMoun Harpysku crielyeT paccmaTpuBaTb
Heo6X0AUMOCTb YCTaHOBKM Ha MPUEMHOM NMOACTaHLMU 3aLLWTbl OT HEMOMHOMA3HOro PeXxnmMa.

3.2.4. YcTponcTBa peneviHoM 3awuTbl OOIMKHbI obecneynBatb HaWMEHbLIEe BO3MOXHOE BpPEMS
oTknoyeHns K3 B uensx coxpaHeHus GecnepebGonHOM paboTbl HEMOBPEXOEHHOW 4YacTu CUCTEMbI
(ycTonumBas paboTa 3neKTpUYEeCcKOM CUCTEMbl U JMIEKTPOYCTaHOBOK noTpebuTtenen, obecneveHue
BO3MOXHOCTU BOCCTaHOBIMEHNS HOpPMarnbHOW paboTel nyteM ycnewHoro gencteus AlNB u ABP,
camo3sarnycka anekTpoasuratenen, BTArmBaHnst B CUHXPOHWU3M U1 Mp.) K orpaHuyeHns o6nactu u cteneHn
NoBpeXaeHUs aneMeHTa.

3.2.5. PeneiiHas 3awuTta, OEeACTBYIOLLAs HA OTKIOYEHUE, KaK NpaBumno, AomkHa obecneynBaTtb
CeneKTUBHOCTb OENCTBUSA, C TeM, YTODbI NPV MOBPEXOEHNN KaKoro-nmbo anemeHTa 3neKTpoyCTaHOBKM
OTKIOYArCA TOMbKO 3TOT NOBPEXAEHHbIN IEMEHT.

HonyckaeTcsi HecenekTUBHOE AeWCTBME 3awuThbl (McrpaBnsemoe nocnegywowmm gencreuem AlB
unun ABP):

a) ans obecneveHusi, ecnu 3To He0HX0AMMO, yckopeHUst oTknoYeHust K3 (cm. 3.2.4);

6) Npy UCMONb30BAHWU YNPOLLEHHBIX MMABHbIX ANEKTPUYECKUX CXEM C OTAENUTENSIMU B LIENSIX NIUHWIA
Unu TpaHchopmMaTopoB, OTKMIOYAILLMMU NMOBPEXAEHHBIV 3MEMEHT B 6eCTOKOBYIO Nay3y.

3.2.6. YcTporicTBa penerHomn 3alnThl C BblAEpXKKaMU BpeMEHU, 06eCcrnevmBatoLLMMmN CENEKTUBHOCTb
JeNcTBuA, [OMnyckaeTcss BbIMOMHATb, ecnu: npu  oTkmodeHun K3 ¢ BblaepxKamMu BpeMeHM
obecneymBaeTcsl BbinonHeHve TpeboBaHun 3.2.4; 3awimTa OENCTBYET B KadecTBE pPe3epBHOM (CM.
3.2.15).

3.2.7. HagexHocTb hyHKLMOHUPOBaHMS penenHon 3awuTbl (cpabaTbiBaHNe Npy NOSBIEHWM YCITOBUNA
Ha cpabaTbiBaHMe U HecpabaTbiBaHWE NPU MX OTCYTCTBUM) JOIMKHA OblTb obecneveHa NpUMeHeHneM



yCTpOI;ICTB, KOTOpble NO CBOMM nNapamMeTpamMm U UCMOSTHEHUIO COOTBETCTBYHT HaA3Ha4YeHWHO, a TaKXe
Hagnexawunum 06CJ'Iy)KVIBaHVIeM ATUX yCTpOVICTB.

Mpu HeobXxoaMMOCTV criefyeT WCMoNb30BaTh CreuuaribHble Mepbl MOBbILLEHUS  HAOEXHOCTU
(PYHKLMOHMPOBaHUS,, B YaCTHOCTM CXEMHOE pE3EpBUMPOBaHUE, HENpPEpPLIBHbIA WK NepuoaUYecKuii
KOHTPOMNb COCTOSHUS W Ap. [omkHa Tawkke Y4WTbIBaTbCA BEPOSTHOCTb OLIMOOYHBIX [AECTBUN
06CnyXuUBatoLLEro NepcoHarna npu BbINOMHEHUM HEOGXOAMMbIX ONepaLuuii ¢ penetHon 3almuToil.

3.2.8. MNpy Hannuun penenHomn salmTbl, UMEIOLEN Lieny HanpsKeHus, cnegyeT npegycmatpueaTh
yCTpoWncTBa:

aBTOMaTUYeckM BblBOAALME 3alUMTY U3  OEACTBMS  MpUM  OTKMIOYEHUM  aBTOMaTUYECKUX
BbIKMtOUaTENeil, NeperopaHuy NpegoxpaHuTenen U Apyrux HapyLIEeHWsIX Liener HanpskeHnsl (ecnm aTu
HapyLLeHUs1 MOTYT MPUBECTU K JIOXHOMY cpabaTbiBaHWIO 3allyThl B HOPMaribHOM pexumMe), a Takoke
CUrHanu3upyLLme O HapyLLEHUSIX 3TUX Lienel;

CUrHanuaupylolme O HapyLlUeHUsIX Leneil HanpsbkeHWsl, ecrivu 3TW HapylleHWsl He NPUBOAST K
NOXHOMY cpaGaTblBaHUIO 3aLLUTEI B YCIIOBUSIX HOPMAIIbHOTO PEXMMA, HO MOTYT NMPUBECTU K U3MNULLHEMY
cpabaTbiBaHWiO B ApYrvX YCroBusX (Hanpumep, npu K3 BHe 3aluuLLi@aeMoli 30Hbl).

3.2.9. lMpn ycTaHoBKe ObICTPOOENCTBYIOLLE PENEenHON 3almTbl Ha MWMHWAX SnekTponepedayn c
TpybyaTbiMM paspsiagHMKamMu JorkHa ObITe NPpeaycMOoTpeHa OTCTPONKa ee oT paboTkl pa3psaHUKOB, Ans
yero:

HauMeHblluee BpeMsi cpabaTbiBaHWs pereHoi 3awuTel OO0 MOMEHTa fojayuM curHana Ha
OTKIOYEHNE [OMKHO OblTb Gorblue BPeMEHW O4HOKPaTHOrO cpabaTbiBaHUsi pas3psiaHUKOB, a MMEHHO
okono 0,06-0,08 c;

NyCKOBbl€ OpraHbl 3allunThbl, cpa6aTb|Barou.|,v|e OT uMnynbCa TOKa pa3pAAHUKOB, OOIMKHbl UMETb
BO3MOXXHO MeHblLee BpeMda BO3BpaTa (OKOJ'IO 0,01 c OT MOMEHTa UCYE3HOBEHUS VIMI'IyJ'Ibca).

3.2.10. [Ana penerHbIX 3aWwuUT C BblAEPXKKAMW BPEMEHW B KaXKOOM KOHKPETHOM criyyae cnegyet
paccmaTpuBaTth Lenecoobpa3HocTb obecrnedeHns OeWCTBMS 3alMTbl OT HAYanbHOrO 3HaYeHWs Toka
unu conpoTtueneHns npu K3 ans ncknioveHns oTkasos cpabaTtbiBaHWs 3almThl (M3-3a 3aTyXaHUsi TOKOB
K3 Bo BpemeHW, B pe3yrbTaTe BO3HUKHOBEHUSI Ka4aHWi, MOSIBNEHNS Ayr B MeCcTe NoBpexaeHus 1 ap.).

3.2.11. BawmTbl B anekTpuyeckux cetax 110 kB 1 Bbille JOMKHBI MMETb YCTPOMCTBA, Griokupytowue
X AOeNCTBME NPU KavyaHWsX MMM acUHXPOHHOM XOAE, €CfU B YyKa3aHHbIX CETAX BO3MOXHblI Takue
Ka4yaHus U aCUHXPOHHBIN X04, NPU KOTOPbIX 3alMThbl MOryT cpabaTbiBaTh U3NWLLHE.

[onyckaeTcs npuMeHeHWe aHanornyHblX YCTPOUCTB M Ana nuHui Hwke 110 kB, ceAsbiBatoLLmUX
Mexay cobon MCTOYHWKM NUTaHUs (MCX04st N3 BEPOSITHOCTU BO3HUKHOBEHMWST Ka4aHWM U aCUHXPOHHOIO
X04a 1 BO3MOXHbIX MOCNEACTBUNA U3MULLHMX OTKITIOYEHNN).

HonyckaeTcs BblNonHeHne 3awmtbl 6e3 OGMOKMPOBKM MPY KayaHWsX, ecrnv 3awmta OTCTpoeHa OT
KayaHui no BpeMeHu (Bblgep»kka BpeMeHu 3awwmThl - okono 1,5-2 c).

3.2.12. JencTtBrne penenHom 3almTbl AOMKHO PUKCMPOBATLCS yKasaTenbHbIMU pere, BCTPOEHHbIMU
B pene ykasatensamu cpabaTtbiBaHus, cHeTYMKaMy Ymucna cpabaTbiBaHW Unv gpyrummn ycTpomncTsamm B
TOW CTeneHwu, B Kakoi 3To HeobxoanMo Ans yyeTa n aHanusa paboTbl 3aLuT.

3.2.13. YcTponcTtBa, GUKCUMpylOLIMe OeWCTBUE penevHoW 3awuTbl Ha OTKMYeHue, cregyet
yCTaHaBnuBaTtb Tak, YTOObl CMrHaNM3NpoBanoCb AeNCTBME KaXKOOoW 3alumTbl, @ NPU CIIOKHON 3aluTe -
oTAeNbHbIX ee yacTen (pasHble CTyNneHW 3awWuTbl, OTAEMNbHble KOMMMEKTbl 3alWT OT pasHbiX BUAOB
NOBPEXAEHWS U T. 1N.).

3.2.14. Ha kaxgoM K3 3MeMeHTOB 3MeKTPOYCTaHOBKW OOIkHa GblTb MpefycMOTpeHa OCHOBHast
3aluTa, npegHasHadeHHas ans ee OENCTBUS MpU MOBPEXOEHUSIX B Mpedenax BCEro 3alliuLiaemoro
anemeHTa C BPEMEHEM, MEHbLUMM, YeM Y APYr1X YCTAaHOBIIEHHEIX HA 3TOM 3fiEMEHTE 3aLLuT.

3.2.15. [Ina genctsnsi Npu OTKasax 3alluMT WM BbIKMOYaTenen CMeXHbIX 3reMeHTOB cnegyet
npegycMmaTtpuBaTth PE3epBHYH 3aluuTy, NpefHasHa4YeHHyl Ans obecneveHus AanbHero pes3epBHOro
OencTBus.

Ecnn ocHoBHas 3awuta anemeHTa oOnagaer abConOTHOW  CenekTUBHOCTLHO (Hanpmmep,
BbICOKOYaACTOTHadA 3aluTa, npoaosibHada 1 nonepeyHaa ,qmcbq)epeHumaanble 36LIJ,I/ITbI), TO Ha gaHHOM
aneMeHTe AoMmkHa OblTb yCTaHOBIEHa pe3epBHaaA 3alluta, BbINOJHAKOLWAA (*)yHKLI,VIM HEe TOJ1bKO



JanbHero, HO U GIMXKHEro Pe3epBUPOBaHMS, T. €. AeNCTBYIoLLAs NPU 0Tka3e OCHOBHO 3aLLMTbl AAHHOTO
anemMeHTa WM BbiBedeHWM ee M3 paboTbl. Hanmpumep, ecnu B KauyecTBe OCHOBHOW 3aluTbl OT
3aMblkaHuii Mexay asamu npuMeHeHa AudpdepeHumanbHo-hasHas 3almta, TO B KavyecTBe
pe3epBHON MOXET OblTb MPUMEHEHA TPEXCTYNEeHYaTasi AMCTaHUMOHHAN 3aluTa.

Ecnn ocHoBHaa 3awmta nvHum 110 kB u Bbille 06MnagaeT OTHOCUTENbHOW CENeKTUBHOCTBIO
(Hanpumep, cTyneH4YaTble 3aluThbl C BbiAEPKKAaMU BPEMEHW), TO:

OTAENbHYIO pe3epBHYH 3allUTy O0NnyCKaeTcd He npeaycMatpuBatb npu yCrnoBuu, 4TO OalibHee
pesepBHOE OencTBME 3aLUUT CMEXHLIX 9NIEMEHTOB npu K3 Ha aTolh nuHuM obecneymBaeTcs;

JOMKHbI NpeaycMaTpuBaThCsl Mepbl Mo 0GeCnedeHuto GrvKHEro pesepBMPOBaHUS, ecnu AarbHee
pesepBupoBaHue npu K3 Ha aTol nuHUu He oGecneynBaeTcs.

3.2.16. Anga nuHun anektponepenayn 35 kB 1 Bblle € Uenblo NOBbILWEHUS HAAEXHOCTU OTKMOYEHUS
NOBPEXAEHNS B Hayane nvHUM MOXET ObiTb MpPeaycMOTpPeHa B Ka4yeCTBE AOMOMHUTENbHOW 3alunThl
TOKOBas oTceyka 6e3 BblAepP>KKM BPEMEHN NpU YCIIOBMU BbINONHEHNs TpeboBaHui 3.2.26.

3.2.17. Ecnn nonHoe obecneyeHne AanbHero pe3epBmMpoBaHnA CBA3aHO CO 3HaYUTENbHbIM
YCNOXHEeHUeM 3allnTbl U TeXHNYECKN HEBO3MOXHO, 0NYyCKaeTCA:

1) He pe3epBupoBaTb oTKMYeHUs K3 3a TpaHcdhopmMaTopamm, Ha peaKTUPOBAaHHbIX NMHUAX, NUHUAX
110 kB 1 Bbiwe npy HanU4MM GrIVKHEro pe3epBMPOBaHMS, B KOHLIE ANMMHHOIO CMEXHOro yyacTka NIMHUK
6-35 kB;

2) UMETb [alnbHee pe3epBupoBaHME TOJNTbKO Npu Hanbornee 4acTo BCTpevarLwmnxca Bunaax
nospem,quMﬁ, 6e3 ydyeTa peaknx pexmmon pa6OTbI 1 Npn y4yete KackagHoro OEencTBUs 3aLUmnThl;

3) npegycmaTtpuBatb HECENeKTUBHOE AencTBue 3awwmTbl npy K3 Ha CMeXxHbIX anemeHTax (npu
JanbHeM pe3epBHOM OENCTBMM) C BO3MOXHOCTHHO OOECTOYEHWsI B OTAEMbHBLIX CIy4Yyasx NOACTaHUMM;
npy 3TOM criegyet Nno BO3MOXHOCTU obecrneynBaTb UCMpPaBIiEHUE 3TUX HECENEKTUBHBIX OTKITHOYEHUIA
nenctenem AlB vnn ABP.

3.2.18. VYcTpoictBa pe3epBMpOBaHMS Npu  OTkasze BblkntodaTenen (YPOB)  pomkHbl
npegycmaTtpuBaTbcs B anektpoyctaHoBkax 110-500 kB. Jonyckaetcs He npegycmaTpuate YPOB B
anekTpoycTtaHoBkax 110-220 kB npu cobnogeHnn cnegyoLmx ycroBui:

1) obecneunBatoTcs Tpebyemasi YyBCTBUTENbHOCTb W AOMYCTUMbIE MO YCMOBMSIM YCTOMYMBOCTM
BpPEMeHa OTKITOYEHUSI OT YCTPOWCTB JanbHero pe3epBrpoBaHus;

2) npun nencTaum pe3epBHbIX 3alUMT HET NoTepn OOMONTHUTENbHbIX 3JIEMEHTOB M3-3a OTKITHOYeHUA
BbIKMovaTenen, HenocpencTtBeHHO He NpUMbIKalWMX K OTKa3aBLleMy BblKKO4YaTento (Hanpmmep,
OTCYTCTBYHOT CEKUMOHMNPOBAHHbIE LUNHbI, TMHUK C OTBeTBJ'IeHllleM).

Ha anekTpocTaHumMax c reHepaTopamu, UMEOLWMMN HENOCPEACTBEHHOE OXIaXKAeHUe MpoBOAHNKOB
0OMOTOK CTaTopoB, ANs NpedoTBPalLeHns MOBPEXOEHWU reHepaTopoB MpWU OTKa3ax Bblknrouartenewn
110-500 kB cnenyet npegycmaTtpmBate YPOB He3aBUCUMO OT MPOYMX YCIOBUNA.

Mpu oTkase ofHOrO M3 BbIKMOYATENEl NOBPEXAEHHOTO 3NeMEHTa (NUHUS, TpaHCOpMaTop, LUKHBI)
anekTpoycTaHoBkr YPOB [0IKHO [eiicTBOBaTb Ha OTKIIOYEHME BbIKIOYaTENeN, CMEXHbIX C
OTKa3aBLUMM.

Ecnu 3awmThl npucoeanHeHbl K BBIHOCHLIM TpaHcdopMaTopam Toka, To YPOB gomkHo aenctBoBathb
n npu K3 B 30He mexagy aTMmu TpaHcdopmaTopaMmu Toka 1 BbIKMtovaTenem.

Honyckaetcs npumeHeHue ynpolleHHbix YPOB, gencteytowmx npu K3 ¢ oTkazamu BbikMovaTenemn
He Ha BCcex afneMeHTax (Hanpumep, Tonbko npu K3 Ha nuHusax); npu HanpsxeHun 35-220 kB, kpome
TOro,  QOMycKaeTcs  MpPUMEHeHWe  YCTPOWCTB,  OEWCTBYIOLWMX  NUWb  Ha  OTKMOYeHWe
LUIMHOCOEAMHUTENBHOTO (CEKLMOHHOIO) BbIKINOYaTenNs.

Mpu HepjocTaTouHOV 3PEEKTUBHOCTM [JanbHEro pesepBUpPOBaHUS CriedyeT paccMaTpuBaTh
HEeoBX0AUMOCTb MOBbILLIEHUS HAAEKHOCTU GIKHETO Pe3epBMPOBaHMSA B AornonHeHue k YPOB.

3.2.19. Tlpn BbINOMHEHUN pPE3EepPBHOW 3alnTbl B BUAE OTAEMNbHOrNO KOMMMeKTa ee cnegyet
OCYLLIeCTBNATb, Kak NpaBuo, Tak, 4Tobbl bblna obecneveHa BO3MOXHOCTb pa3feribHOM NPOBEPKN UMn
pemMoHTa OCHOBHOW WNW pe3epBHON 3awuTbl Npu paboTtalowem anemeHTe. [pu 3TOM OCHOBHas U



pesepBHas 3alMTbl [OOIDKHbI  MUTaTbCsl, Kak MpaBUNoO, OT pasHbiX BTOPUYHbIX OGMOTOK
TpaHcopMaTopoB TOKa.

[MTaHne OCHOBHBIX W pe3epBHbLIX 3alMT nuHUMK anekTponepedaun 220 kB u Bblwe AOMKHO
OCYLLECTBNATLCH, Kak MpaBuno, OT pas3HblX aBTOMATUYECKMX BbIKIOYaTENeNn onepaTuBHOMO
MOCTOSIHHOIO TOKA.

3.2.20. OueHka YyBCTBUTENIbHOCTU OCHOBHbIX TUMOB peJ'IeVIHbIX 3alWunT OO0fKHa Npon3BoanTbCA Npu
nomMmoLgn KOSd)(bVILI,VIeHTa YyBCTBUTEITbHOCTH, onpeaendaemMoro:

ona  3awuTt, pearpyrowunx Ha BennYuHbl, BO3pacTarowme B YCNoBUAX nospem,quvM, - Kak
OTHOLWEHMEe pacCHeTHbIX 3HAYEHUN ITUX BENMYUH (Hanpmmep, TOKa, WwWnn Hal'lpﬂ)l(eHI/I‘;l) npu
MeTannuyeckom K3 B npenenax 3aLmMLLaEMON 30HbI K napameTpam Cpa6aTbIBaHW}| 3aLlunT,

ona 3awnTt, pearmpyrwmx Ha BeJNIMYUHbI, yMeHbLllakwmneca B YCNoBUAX noape>|<,quvu7|, - Kak
OTHOLWUeHne napamMeTpoB Cpa6aTbIBaHVI$| K pacCyeTHbIM 3HaA4YeHUAM 3TUX BENNYUH (Hanpmmep,
HanpaxeHuna nnum COI'IpOTVIBJ'IeHVIFl) npn MetTannm4eckom K3 B npenenax 3aLLmMLLaEMON 30HbI.

PacuyeTHble 3Ha4YeHUs1 BEMMYNH OOSPKHbI yCTaHaBnMBaTbCA, nCxoad 13 Hanbonee He6J'IaFOI'IpM$|THbIX
BMOO0B NoBpeXaeHuna, HO AnA peanibHO BO3MOXHOIO pexunma pa6OTbI 3J'IeKTpI/I‘-leCKOl7I CUCTEMBbI.

3.2.21. |_|pVI OuUueHKe 4YyBCTBUTEJIbHOCTU OCHOBHbIX 3aluT HeoOX0AMMO MCXOAWUTb M3 TOro, 4TO
OOJIMKHBI 0b6ecneyYnBaTbCs cnegywuime HammeHb e KOS(b(bVILWIeHTbI MX YyBCTBUTEJTIbHOCTU:

1. MakcumarnbHble TOKOBblE 3aluTbl C nyCKOM M be3 nyCcka HanpsXeHuda, HanpabliieHHble W“
HeHanpaslieHHble, a TakKXe TOKOBble OAHOCTYMNneH4YaTble HarnpaBlieHHble U HeHanpaBfieHHble 3allUThbl,
BKIMHOYEHHbIE Ha COoCTaBnALWne O6paTHOl7I nnm HyJ'IeBOI7I nocnegoBaTeNbHOCTEN:

ONA OpraHoB TOKa U HanpAXXeHuA - OKOoJ1o 1,5;

Ona opraHoB HanpasJi€HUA MOLLHOCTU 06paTHOIZ n Hyne|30|7| nocnegosaTtenbHOCTM - okono 2,0 no
MoLLHOCTM 1 okono 1,5 no TOKY U HaNpPsXeHUHo,

ONs opraHa HanpaeneHUsl MOLLHOCTM, BKITKOYEHHOIO Ha MOJIHbIE TOK U HanpsbKeHWe, He HOPMUPYETCS
no MoLLHOCTU 1 okono 1,5 No Toky.

0Ona makcumanbHbIX TOKOBbIX 3alUMT TpaHcgopMaTopoB C HuM3WKUM HanpsikeHuem 0,23-0,4 kB
HaVMEHbLUMIN KO3(PULMEHT YYBCTBUTENBHOCTU MOXET ObITb OKomo 1,5.

2. CTyI'IeH‘-IaTbIe 3allTbl TOKa UM TOKa WU HanpsbkeHud, HanpaeJieHHble W HeHanpasJleHHbIe,
BKJTIOYEHHbIE Ha NOJTHbIe TOKM N HanpaXeHnAa Ui Ha coctaBnaoLine Hyne|3017| nocnenoBaTeribHOCTUL

ANs OpraHoB TOKa W HanpshkeHWs CTyMeHW 3aluTbl, NpegHasHadeHHow Ansa devicteus npu K3 B
KOHLe 3alyuLiaemoro yyactka, 6e3 yyeta pesepBHOro gencTems - okono 1,5, a npu HanuuMm HagexHo
OENCTBYIOLLEN CENEeKTUBHOW PE3EepPBHON CTYMeHu - okono 1,3; npu Hanuinuu Ha npOTUBOMNONOXKHOM
KOHLEe NHUM OTAENbHOW 3alyThl LWWMH COOTBETCTBYOLIME KOIPMDULNEHTBI YyBCTBUTENBHOCTU (OKOMO
1,5 n okono 1,3) ans cTyneHu 3awuTbl HyNeBOW nocrnegoBaTenbHOCTU AonyckaeTcs obecrneunBaTtb B
pexXume KackagHOro OTKIMIOYEHNS;

Ona opraHoB HanpaBJi€HUA MOLLHOCTU Hyne|30|7| n 06paTHOI7I nocnegoBaTtenibHOCTM - okono 2,0 no
MoLLHOCTU 1 okoro 1,5 no TOKY U HaNpPsXeHUHo,

ONsi opraHa HanpasneHsl MOLLHOCTM, BKITIOYEHHOIO Ha MOJIHbIE TOK U HanpsbkeHWe, He HOpPMUPYETCS
no MoLLHOCTU 1 okono 1,5 No Toky.

3. OnctaHuMoHHbIe 3aWwmTbl OT MHOrogasHbIx K3:
ONsi NyCKOBOro opraHa no6oro Tvna u QUCTaHUMOHHOTO OpraHa TPETbEeN CTyneHu - okoro 1,5;

ANsi AUCTaHLMOHHOIO opraHa BTOpOiA CTYNEeHW, npefHa3HaveHHoro Ans Aevctsust npu K3 B KoHue
3almLIaeMoro y4acTka, 6e3 yuyeTa pe3epBHOro AeiCTBMS - okorno 1,5, a npu HanMuMmu TpeTbER CTyneHu
3awWuThl - okono 1,25; Ans ykasaHHOro opraHa YyBCTBUTENBHOCTb MO TOKY AorbkHa GbiTe okono 1,3 (no
OTHOLLIEHWIO K TOKY TOYHOW paGoThl) Npy NOBPEXAEHNN B TOW e TOUKE.

4. MNpogoneHble anddepeHumnanbHble 3alnTbl reHepaTopoB, TpaHCHOPMaTopPoB, NMUHUA U OPYrnx
3MeMeHTOB, a TaKke nonHasa guddepeHumanbHasa 3awmTa WnH - okono 2,0; Ans TOKOBOro NycKOBOrO
opraHa HenonHown AuddepeHumransHON AUCTAHUMOHHOM 3alyThl LUMH FEHepPaToOpPHOro HanpsKeHus



YYBCTBUTENbLHOCTb AOJKHa ObiTb okono 2,0, a AN NepBON CTyNeHU HenonHon AnddepeHumansHon
TOKOBOW 3aLUWThI LUMH FreHepPaTOPHOro HanpshKeHusl, BbIMONIHEHHOW B BUAE OTCEYKM, - okono 1,5 (npu K3
Ha LUNHaX).

Ona guddepeHumanbHoOM 3almMTbl FeHepaTopoB U TpaHCOPMaToOpPOB YyBCTBUTENBLHOCTL crieayet
npoBepAaTe npn K3 Ha BbiBogax. [lpn 3TOM BHe 3aBUCMMOCTM OT 3HaYeHUn koadpdumumeHTa
YyBCTBUTEMBHOCTW ANS MMAporeHepaTopoB U TypboreHepaTtopoB C HEMNOCPEACTBEHHBIM OXNaXKAeHNeMm
NpPOBOAHUKOB OOMOTOK TOK cpabaTbiBaHUA 3aliMTbl criegyeT NpuUHYMaTb MeHee HOMMWHarbHOro Toka
reHepatopa (cM. 3.2.36). [ina aBTOoTpaHC(OPMaTOPOB 1 MOBbILLAIOLLMX TPAHCHOPMaTOPOB MOLLHOCTHIO
63 MB-A n Gonee Tok cpabaTbiBaHWs 6e3 yyeTa TOPMOXEHUS peKOMEHAYEeTCA MPUHUMATb MeHee
HOMMWHanbHOro (4ns aBTOTPaHCOPMaTOpPOB - MEHee Toka, COOTBETCTBYIOLLErO TUMOBOW MOLLHOCTH).
Ona ocTanbHbIX TpaHcdopmaTopoB MowHocTblo 25 MB-A n Gonee Tok cpabaTbiBaHusi 6e3 ydyeTa
TOPMOXEHWS pekoMeHayeTcs NpuHMMaTh He 6onee 1,5 HOMMHaNBHOro Toka TpaHcdopMartopa.

[onyckaeTcs CHuxeHWe KoadUuLMeHTa YyBCTBUTENBLHOCTM ANs AuddepeHumnansHon  3alumTsl
TpaHccopmaTopa unu 6rnoka reHepartop - TpaHcdopmaTop A0 3HaveHus okono 1,5 B creayloLumx
cnyyasix (B KoTopbix obGecneyeHve KkoadduumeHTa 4YyBCTBUTENbHOCTM okofo 2,0 cBA3aHO co
3HaYUTENbHbIM YCIIOKHEHWEM 3aLLUUThl MW TEXHNYECKN HEBO3MOXHO):

npu K3 Ha BbiBOAax HU3LLETO HAMPSDKEHUS MOHWKAOLLMX TpaHCHOPMaTOPOB MOLLHOCTbI0 MeHee 80
MB-A (onpegensieTcsi C y4eTOM PerynupoBaHnsi HanpsbkeHus );

B peXUMe BKIHOUEHUs] TpaHcchopMaTopa Nof HanpspkeHue, a Takke Ans KpaTKOBPEMEHHbIX PEXMMOB
ero paboTbl (HAaNpUMepP, NpU OTKMIOYEHUI OLHON U3 MUTAIOLLIMX CTOPOH).

Onsa pexuma nogayn HanpsikKeHUst Ha MOBPEXAEHHbIE LUMHbI BKITHOYEHWEM OOHOIMo U3 MUTaKLLMX
3NeMeHTOB [OMNYCKaeTCs CHWKEHWe KoauumeHTa 4yBCTBUTENbHOCTU AnNs AnddepeHumnansHom
3alUnThbl LUMH OO 3Ha4eHnsa okoso 1,5.

YkaszaHHbI KoadpduumeHT 1,5 oTHocUTCA Takke K auddepeHunansHoOn 3awuTe TpaHcdopmaropa
npn K3 3a peakTopoM, yCTaHOBMEHHbIM Ha CTOPOHE HMW3LWero HanpsKeHws TpaHcdopmatopa u
BXOOSALMM B 30HYy ero aunddepeHumansHon 3awmTbl. [py HanMuum gpyrvx 3awmT, OXBaTbiBaloLLMX
peakTop MW ygoBneTBopsiolMX TpeboBaHuAM  YyBCTBUTENMbHOCTM npu K3 3a peakTopom,
YyBCTBUTEMBHOCTb AndddpepeHumansHon 3awmTel TpaHcdopmaTtopa npu K3 B aTo Touke gonyckaercs
He obecneymnBatb.

5. MonepeyHble anddepeHLManbHble HanpaBreHHbIE 3aLLMTbl NapannenbHbIX TUHI:

OnAa pene Toka U pene HanpaxeHuna nycKkoBOro opraHa KOMnnekToB 3alnTbl OT Me)K,Elyd)a3HbIX K3 un
3aMblkaHMi Ha 3emnto - okomno 2,0 NPU BKIMKOYEHHbIX BblKNo4YaTenax c obenx CTOPOH I'IOBpe)KJJ,eHHOVI
JNTMHUN (B TOYKE OOWHAaKOBOM ‘-lyBCTBVITeJ'IbHOCTVI) n okono 1,5 npn OTKNKOYEHHOM BblKN4YaTene c
I'IpOTVIBOI'IOJ'IO)KHOVI CTOPOHbI I'IOBpe)K,ELEHHOVI JNTINHUK,

Ona opraHa HanpaslieHUA MOLHOCTU HyneBoﬁ nocriegoBaTtenibHOCTM - okoro 4,0 MO MOLLHOCTU 1
okono 2,0 no TOKY N Hanps>KeHUo npu BKIKOYEHHbIX BbIKMO4YaTenax c obeunx CTOPOH U OKOJ10 2,0 no
MOLLHOCTK 1 okono 1,5 no TOKY U HanpshkKeHuo npu OTKNMKYeHHOM BblKn4aTtene C I'IpOTI/IBOI'IOJ'IO)KHOVI
CTOPOHDbI;

[nNsi opraHa HanpaeBneHWst MOLLHOCTM, BKIHOUYEHHOO Ha MOMHbIE TOK U HaNpsbkeHue, No MOLLHOCTM He
HOpMUMpYeTCS, a Mo TOKY - okoro 2,0 NMpu BKMIOYEHHbIX BbIKIOYaTeNsix ¢ 06enx cTopoH v okorno 1,5 npu
OTKMOYEHHOM BbIKIHO4aTENE C NPOTUBOMOIIOXKHON CTOPOHbI.

6. HanpaBneHHble 3anThbl C BbICOKOYACTOTHOWN GrTOKMPOBKONA:

ona  opraHa HanpasleHua MOLLIHOCTU 06paTHOVI nnum HyJ'IeBOVI nocnenoBaTeribHOCTH,
KOHTpONMpyrLlero Luenb OTKMIYEeHUA, - OKOJo 3,0 no mowHocTu, okono 2,0 no TOKY U HaNpPsXeHUHo;

ONs1 MYCKOBbIX OPraHoB, KOHTPONMUPYIOLLMX LieMb OTKIMIOYEHUS, - Okono 2,0 MO TOKY U HaMpshKEHWHO,
okono 1,5 No conpoTUBREHNIO.

7. OudpepeHLmanbHO-(asHble BbICOKOYACTOTHbIE 3aLLUThI:

ONs1 MYCKOBbIX OPraHoB, KOHTPONMUPYIOLLMX LieMb OTKIMIOYEHUS], - Okono 2,0 MO TOKY U HaMpPshKEHWIO,
okono 1,5 no conpoTUBREHMIO.

8. TokoBble oTCeYkM 6e3 BblAEPKKN BPEMEHW, yCTaHaBNMBaeMble Ha reHepaTtopax MOLHOCTbIO A0 1
MBT n TpaHcchopMaTopax, npu K3 B MecTe ycTaHoBKM 3aLLumThl - okono 2,0.



9. 3awWumThl OT 3aMblKaHWii Ha 3eMITI0 Ha KaberbHbIX NIMHUAX B CETSX C U30NMPOBaHHON HelTparbto
(mercTBylOLLME Ha CUrHaM UMK Ha OTKIOYEHME):

Ons 3aWuT, pearnpyoLmx Ha TOKWM OCHOBHOWM 4YacToThl, - okoro 1,25;
ONS 3aluT, pearvpyroLLmMx Ha TOKM MOBLILLEHHbIX 4acToT, - okoro 1,5.

10. 3awmThl OT 3aMblKaHWI Ha 3eMmto Ha BJ1 B ceTsx ¢ M30MMpOBaHHOW HeWlTparnbio, AeNCTByoWwme
Ha CurHan wunu Ha oTKMoYeHwue, - okono 1,5.

3.2.22. MNpu onpegeneHnn KoapULMEHTOB YyBCTBUTENBHOCTU, YKadaHHbIX B 3.2.21, n. 1, 2. 5un 7,
HeobXx0AMMO y4nTbIBaTh criegytoLlee:

1. quCTBVITeJ'IbHOCTb no MOLWHOCTN MHAOYKUMOHHOIO pene HanpabfieHnA MOLLHOCTU npoBepAeTCA
TONMbKO NpPU  BKNKOYEHUM €ero Ha CoCTaBdllne TOKOB M Hal'lpﬂ)KEHVIIZ 06paTHOI7I n Hyne|30|7|
nocnegoBaTenbHOCTEN.

2. YyBCTBMTENbLHOCTb pEMNE HaMpaBrieHUs MOLLHOCTW, BbIMOMHEHHOrO MO CXEMe CpaBHEHUS
(abCcomMoTHLIX 3HaYeHWn unu as), NPoBEpsIETCA: NMPY BKIOYEHUM Ha MOMHbIE TOK M HaMpsbKeHue - no
TOKY; MpV BKMIOYEHWM HA COCTaBMAOWME TOKOB W  HanpsbkeHUd obpaTHOW U HyneBoi
nocrnefoBaTeENbHOCTEN - MO TOKY U HANPSHKEHUIO.

3.2.23. nsa reHepaTopoB, paboTatolimx Ha COOpHbIE LUWHBI, YyBCTBUTENBLHOCTL TOKOBOW 3aLlUmUThbl OT
3aMblkaHUI Ha 3emmo B 0OMOTKe cTaTopa, OeNCTBYIOLLEN Ha OTKMIOYeHWe, onpeaensieTcs ee TOKOM
cpabaTblBaHUS!, KOTOPbIN AOrmKeH bbiTb He Bornee 5 A. [lonyckaeTcs Kak UCKIoYeHWe yBenuyeHne Toka
cpabaTbiBaHusa o 5,5 A.

Ons reHepaTtopoB, paGoTatwolymx B 6roke ¢ TpaHCOPMaTopoM, KOI(MULMUEHT YyBCTBUTENBHOCTU
3alUUTLl OT OAHOMA3HbIX 3aMblkaHWi Ha 3eMIi0, OXBaTbIBalOLLE BCO 0GMOTKY cTatopa, JOMmKeH GbiTb
He MeHee 2,0; Ana 3alWuTbl HaNpsPKEHUs! HYNEeBOW MOCIENOBaTENbHOCTU, OXBaTbiBAOLEN HE BCHO
0BMOTKy cTaTopa, HanpshkeHve cpabaTbiBaHUsi JOMKHO ObiTb He Gonee 15 B.

3.2.24. YyBCTBUTENBHOCTb 3aLUMT HA MEPEMEHHOM OMnepaTMBHOM TOKE, BbIMOMHAEMbIX MO CXeMe C
AELYHTMPOBaAHMEM 3NEeKTPOMarHMTOB OTKIIOYEHUS, criegyeT MpoBepsiTb C YY4eTOM AeNCTBUTENbHOM
TOKOBOW MOrpeLHOCTM TpaHCOPMaToOpoB Toka MOcne AelyHTMPOoBaHWA. [Mpu 3TOM MUHMMAarnbHoOe
3HayeHne koadppuumeHTa YyBCTBUTEMbHOCTM SMEKTPOMAarHUTOB OTKIOYEHUs, onpedensiemMoe Ans
YyCMOBUSI WX HadexXHoro cpabaTtbiBaHus, [OIMKHO ObiTb npubnuautensHo Ha 20% Oonblie
NPYHUMAEMOro 4119 COOTBETCTBYHOLUMX 3awuT (cm. 3.2.21).

3.2.25. HanmeHblume KoapbduLMEHTBI YYBCTBUTENBHOCTU AN pe3epBHbiX 3awmTt npu K3 B KoHue
CMEXHOro anemeHTa wWnu Havbonee ydaneHHOro W3 HECKOMNbKWX MOCrefoBaTenbHbIX 3NIEMEHTOB,
BXOLSALLMX B 30HY pe3epBUPOBaHUS, LOIMKHbI ObIThb (CM. Takke 3.2.17):

ONA OpraHoB TOKa, Hanps>XXeHudA, conpoTnBneHnA - 1,2;

ONsi OpraHoB HanpaBrieHus MOLLHOCTM obpaTHOM W HyneBoW nocnegoBaTenbHocTen - 1,4 no
MOLLHOCTM 1 1,2 MO TOKY N HaNpPsXKeHWIo;

ONsi opraHa HanpaeneHUsl MOLLHOCTM, BKITIOYEHHOIO Ha MOJIHbIE TOK U HanpsbKeHWe, He HOPMUPYETCS
no MOLLHOCTU 1 1,2 NO TOKY.

Mpn oueHke 4YyBCTBUTEMBHOCTM CTYNEeHen pe3epBHbIX 3alWT, OCYLecTBNAWmnX 6nuxHee
pe3sepBupoBaHve (cMm. 3.2.15), cnegyeT ucxoguTb U3 KOIMMPUUMEHTOB YYBCTBUTEMBHOCTMU,
npuBegeHHbIX B 3.2.21 AN COOTBETCTBYIOLLMX 3aLLMNT.

3.2.26. [Ons TokoBbiIXx OTceyek 0e3 BbIAEPXKKA BPEMEHU, YCTAHABMMBAEMbIX Ha JMHUSIX U
BbINOMHAKLNX PYHKUUMA OOMOMHUTENbHBIX 3aLMT, KOI(MULMEHT YyBCTBUTENBHOCTU OOIBKEH ObiTh
okono 1,2 npu K3 B MecTe ycTaHOBKM 3awuTel B Havbonee 6naronpusTHOM MO YCNOBUIO
YYBCTBUTENBHOCTU PEXUME.

3.2.27. Ecnn pencteune 3aliMTbl NocriegyloLllero arneMeHTa BO3MOXHO M3-3a OTkasa BcreacTteue
HEOCTaTOYHOW YyBCTBUTENbHOCTU 3alUMTbl NPeablayLlero aremMeHTa, TO YyBCTBMTEMbHOCTU 3TUX
3aLLMT HEOOXOAMMO COrnacoBbIBaTb MeXay COOON.

,D,OI'IyCKaeTCFI He cornacoBbiBaTb MexXay cobon CTyneHn 3TuxX 3awuT, npegHas3Ha4deHHble Ona
OanbHero pesepBupoBaHuA, eCiin HEeOTKIN4eHne K3 BcrnencTtBne HemocTaTovyHOM YyBCTBUTEJIbHOCTU



3alnTbl nocneaywero anemMmeHTa (Hanpmmep, 3anTbl O6paTHOl7I nocnenoBaTeribHOCTU reHepaTopos,
aBTOTpaHCd)OpMaTOpOB) MOXET NPUBECTU K TAXENbIM NoCcneacTBUAM.

3.2.28. B ceTsix C rnyxo3a3eMIieHHON HenTpanbio AormkeH ObiTb BblbpaH MCxodst M3 YCroBwiA
pENeNHON 3aluMTbl TakoW PEeXMM 3a3eMrleHUs HelTpane’ CunoBbIX TpaHcdopmaTopoB (T. €.
pasmelleHne TpaHCOPMaToOpOB C 3a3eMIIEHHOW HeWTparnblo), Npu KOTOPOM 3HayeHus TOKOB W
HanpsbkeHW Npy 3aMblkaHNAX Ha 3emio obecnevnBaloT JencTBME pernenHow 3aLwmnTbl 9NEMEHTOB CETU
Npu BCEX BO3MOXHBIX peXnMax aKcrniyataumm aneKkTpuYeckon CUCTeMBI.

[na nosbiwaloWwmx TpaHcopMaTopoB 1 TPaHCHOPMATOPOB C ABYX- M TPEXCTOPOHHWUM MUTaHWEM
(Mnu cywecTBEHHON NOANUTKON OT CMHXPOHHBIX 3MeKTpoaBUraTenen U CUHXPOHHBIX KOMMEHCaTOPOB),
MMEIOLLMX HEMOSHYI0 M30MNSALMo0 0OMOTKM CO CTOPOHbI BbIBOAA HEWTpanu, kak npaBuno, AOMMKHO ObiTb
WCKITIOYEHO BO3HMKHOBEHME HEAOMyCTMMOrO AN HUX pexunma paboTbl C M30IMPOBAHHON HEWTPpanbio Ha
BblAENMBLUMECS WWHbI Mnn y4actok cetn 110-220 kB ¢ 3amblkaHMeM Ha 3emno ogHon hasbl (CM.
3.2.63).

3.2.29. TpaHcdopmaTtopbl Toka, NpPeAHasHavYeHHble AN NUTaHUS TOKOBLIX Lenen YCTPOWCTB
penenHon 3awmTbl oT K3, AomKHbI YA0BNETBOPSATL Creayowmm TpeboBaHnam:

1. B uensix npefoTBpaLleHns U3NULIHUX cpabaTbiBaHuii 3awuTbl Npu K3 BHe 3aluuMLlaemoii 30HbI
MOrpeLlHOCTb (MOMHasi UMM TOKOBasi) TpaHcOpMaTOpPOB TOKa, Kak MpaBWIIo, HE AOMKHA MPEeBbILATh
10%. bBornee BbICOKME MOrPELUHOCTU [OMYCKATCS MpYM  UCMONb30BAaHWM  3alIMT  (Hampumep,
AnddepeHLpanbHas 3aluTa LWH ¢ TOPMOXEHWEM ), MPABUIIbHOE AENCTBUE KOTOPbIX MPY MOBbILLEHHBIX
MOrpeLlHOCTAX obecneynmBaeTcs C MOMOLLbIO CrieLmarnbHbIX MeponpuaTuid. YkasaHHble TpeGoBaHus
JOMKHbI cobnoaaTbes:

Ona CtyneH4YaTtbIX 3aluT - npu K3 B KOHLIEe 30HbI AENCTBUSA CTyNneHun 3alnTbl, a Ana HanpaBneHHbIX
CTyneH4YaTbIX 3alUUT - TaKKe U NMpu BHELLHEM K3;

OnA oCTanbHbIX 3alUT - NpU BHELLHEM K3.

Ons audbdepeHUmManbHbIX TOKOBbIX 3aLUMT (LUKMH, TpaHcopMaTopoB, reHePaToOpPOB U T. M.) AOIDKHA
ObITb y4TEeHa NonHasi MOrPeLIHOCTb, Al OCTanbHbIX 3aLUUT - TOKOBasi MOTPELLHOCTb, a NPY BKITKYEHUM
nocrnegHUx Ha CymMMy TOKOB ABYX Unv Goree TpaHChopMaTopoB Toka U pexumMe BHelHux K3 - nonHas
MOrpeLLHOCTb.

Mpu pacyeTax AOMYCTUMbIX HArpy3oK Ha TpaHcqopMaTophbl TOKa 4OMYycKaeTCcsl B KaYECTBE UCXOLHOM
MPUHMMATL MOMHYIO MOTPELLHOCTb.

2. TokoBasi NorpewHoCTb TpchcbopmaTopOB TOKa B Uendx npeaorspalleHna OTKa3oB 3alnTbl Npu
K3 B Hauane 3awmaemoi 30Hbl He JormKHa npesbillaTh:

no ycrnoBusam NOBbILLEHHON Bw6pau|/||/| KOHTaKTOB pene HanpasllieHUA MOLLHOCTU UInn perne Toka -
3Ha4YeHUn, 0onyCctTumMbIX AnA Bbl6paHHOFO ThNa pene;

no ycrnoBusIM NpefenbHO AOMYCTUMOWN ANs pene HanpaBfeHWs MOLLHOCTM W HampaBfeHHbIX pene
COMPOTMBIEHWUIA YTI0BOW NorpewHocTy - 50%.

3. HanpsixeHune Ha BbiBogax BTOpUYHOM O0OMOTKM TpaHcdopMmaTopoB Toka npu K3 B 3awuiiaemon
30HE He JOSMKHO NpeBbIlaTh 3Ha4YeHUs, 4onycTumoro Ans yctpownctea P3A.

3.2.30. TokoBble Lienn anekTpom3MepuTenbHbIX NPMOOPOB (COBMECTHO CO CHETYMKAMW) U penerfiHOM
3aWnThl JOMKHbI ObITb MPUCOEANHEHDI, KaK NPaBuKIo, K pa3HbiM 0OMOTKaM TpaHCdopMaTopoB TokKa.

JdonyckaeTtcs wx npucoeauMHeHWe K OAHOM O0OMOTke TpaHcOpMaTopoB TOKa NpU  YCIOBWM
BbIMonHeHust TpebosaHun 1.5.18 1 3.2.29. MNpn aTom B Lenn 3awmnT, KOTOPble MO NPUHLMNY OENCTBUA
MOryT paboTaTb HenpaBuIlbHO NPV HapyLUEHWN TOKOBbIX Lienen, BKIOYEHWEe 3MeKTpon3MepuTenbHbIX
npubopoB AoMycKaeTcs TOMbKO Yepe3 NPOMEXYTOYHble TpaHCcopmaTopbl TOKa W MPU YCrOBUU, YTO
TpaHcdopmaTopbl TOKa yOoOBneTBOpsOT TpeboBaHusM 3.2.29 npu pa3oMKHYTOW BTOPUYHOM Lienu
NPOMEXyTOYHbIX TPaHChopMaTopOB TOKa.

3.2.31. 3awuTy ¢ NpUMeHEHWEM perne MpsSIMOro AEWCTBUS, KaK MEPBUYHBIX, Tak U BTOPUYHBIX, U
3alUUTLl HA NEPEMEHHOM OMEPaTUBHOM TOKE PEKOMEHOYETCS! MPUMEHSITb, ECIM 3TO BO3MOXHO U BedeT
K YMPOLLEHUIO 1 YAELIEBNEHNIO 3MEKTPOYCTaHOBKM.



3.2.32. B ka4ecTBe UCTOYHMKA MEPEMEHHOrO OMEepaTMBHOIO Toka Ans 3awuT oT K3, kak npasuno,
cnegyet UCMNonb3oBaTb TpaHCOPMAaTopbl TOKa 3alivliaemMoro anemMeHTa. [onyckaeTcs Takke
MCMNOSb30BaHUE TpaHCOpMaTOPOB HaMPSKEHUS UN TpaHCOPMaTOPOB COOCTBEHHbIX HYXA,.

B 3aBucumocTtun ot KOHKPETHbIX yCJ'IOBMIZ AOJKHa OblITb npuMeHeHa ogHa M3 cnefgyrlnx cxem: C
OelWwyHTUPpOBaAHNEM  3NIeKTPOMarHUTOB  OTKITHOYEHUA BblKMntoyaTenen, C WUCMNofb30BaHNMEM OroKoB
NNTaHuA, C NCNOJib30BaHMEM 3apAaHbIX yCTpOVICTB C KOHOEeHCaTOpOM.

3.2.33. YcTponctBa penenHow 3awuTbl, BblIBOAUMblIE U3 paboTbl MO YCMOBUSIM peXuma CceTw,
CeneKTUBHOCTWN AENCTBUSA UMM NO APYrMM MpUYMHaM, OOIMKHbI MMETb CreumanbHble npucnocobneHns
Ans BblBOAA MX 13 paboTbl ONepaTUBHbLIM NEPCOHarnomM.

Ona obGecnevyeHns aKCnnyaTauMOHHbIX MNPOBEPOK MU MCMbITAHUA B CXemax 3awuT cnenyert
npegycMmartpueatb, rae 31o Heobxoanmo, ncnbiTatenbHble 61o0KK Unn n3mMepuTenbHble 3aXXUMbI.

3ALLNTA TYPBOITrEHEPATOPOB, PABOTAIOLLUX HEMOCPEACTBEHHO HA
CBOPHBIE WWWHbI FTEHEPATOPHOIO HAMPS)KEHUA'

! TpeboBaHusimn, npusedeHHblMn B 3.2.34-3.2.50, MOXHO PYKOBOACTBOBATbCA W ANs APYIMX

reHepaTopos.
3.2.34. [Ona TypbGoreHepatopoB Bbiwe 1 kB wmowHocTtelo Gormee 1 MBT, paboTarowmx
HernocpeacTBEHHO Ha COOpHblE LUMHBI FTEHEPaTOPHOro HanpsKeHWsl, AOIDKHbl ObiTb NpPedyCMOTPEHbI
yCTPOWCTBa penenHow 3almTbl OT CredylolMX BWAOB MOBPEXAEHWN U HapyLIeHWA HOpMaribHOro
pexxuma paboTbl:
1) MHorodasHbIX 3aMblkaHMin B 0OMOTKe cTaTopa reHepatopa v Ha ero BbiBOAAX;

2) ogHogasHbIX 3aMblkaHuWii Ha 3eMrto B 0OMOTKe cTaTopa;

3) OBOVHbIX 3aMblKaHWUA Ha 3eM0, OOQHO U3 KOTOPbLIX BO3HMKIO B 0OMOTKE cTaTopa, a BTOPOE - BO
BHELLHEeN CeTu;

4) 3aMblkaHW Mexay BWTKaMW OAHOW a3kl B 0BMOTKe cTaTtopa (Npu HanMuum BbIBEOEHHbIX
napannenbHbIX BETBE 0OMOTKM);

5) BHewwHNX K3;

6) neperpyskus Tokamu obpaTHOW MOCnenoBaTerbHOCTU (AN reHepaTopoB MoOLLHOCTblo Gonee 30
MBT);

7) CUMMETPUYHOIA Neperpysku oGMOTKM CTaTopa;

8) neperpy3ks OBGMOTKM poTOpa TOKOM BO3OYXAEHWSI (ANsl reHepPaTOPOB C HEMNOCPEenCTBEHHLIM
OXMNaXJeHNeM NpPOBOAHUKOB OBMOTOK);

9) 3amblkaHKs Ha 3eMri0 BO BTOPOW TOYKE Lienn BO3BYXAeHMs!;
10) aCMHXPOHHOrO pexnmMa c noTepen Bo3byxaeHus (B cooTBeTCTBUM C 3.2.49).

3.2.35. [Ons TypboreHepatopoB Bbiwe 1 kB MowHocTelo 1 MBT m MeHee, paboTarowmx
HerocpeAcTBEHHO Ha COOpPHble LWWHbI FeHepaTOpPHOrO HanpsKeHus, crnegyeT npegycMmaTpuBaTtb
YCTPOWCTBO penenHomn 3awmTbl B cootBeTcTBMM € 3.2.34, n. 1-3, 5, 7.

Ons TypboreHepaTtopoB Ao 1 kB mowHocTeio Ao 1 MBT, paboTtatoLumx HenocpencTBEHHO Ha COopHbIE
LUMHBI FEHePaTOPHOrO HaNPsXKeHWs, 3alWnTy PEKOMEHAYETCs BbINOMHATL B COOTBETCTBUM ¢ 3.2.50.

3.2.36. [Ins 3awmTbl OT MHOrogasHbIX 3amblkaHUn B 06MOTKe cTaTtopa TypboreHepaTtopoB Bhille 1
kB mowHocTelo 6onee 1 MBT, umetowwmx BbiBOAbl OTAENbHBLIX da3 CO CTOPOHbI HENTPanu, A0ImMKHa ObITh
npegycMoTpeHa npogdonbHasa aunddpepeHumanbHas TOKOBasd 3awmTta (MckntodeHne cm. B 3.2.27).
3awwmTa gorKHa AecTBOBaTb Ha OTKMIOYEHMe BCeX BbIKMoyaTenen reHeparopa, Ha rawleHve nons, a
TaKKe Ha OCTaHOB TyPOUHBbI.



B 30Hy AelcTBus 3alyuTbl KpOMe reHepatopa [OMKHbI BXOAUTH COEOVHEHWsI reHepaTopa Cco
CGOPHLIMU LUIMHAMK 3NEKTPOCTaHLMU (A0 BbIKIoYaTens).

I'Iponoanaﬂ ,qmcbcbepeHumaanaﬂ TOKOBasi 3alumMTa [Oo/bkHa OblTb BLINOMHEHA C  TOKOM

1
cpabatbiBaHus He BGonee 0,6 ~ Hov

Onsa reHepaTtopoB MOLUHOCTbKO 00 30 MBT C KOCBEHHbIM OXNnakgeHuem 00nyCKaeTCA BbINMOJIHATb

3almMTy C TokoM cpabatbiBaHus 1,3-1,4 I“OM.

KOHTpOJ'Ib HencnpaBHOCTU TOKOBbIX uenen 3awutbl cnenyet npegycMmartpueatb MNpu TOKe

1
cpabaTbiBaHus 3awWmTel Gonee  HoM

MpoponbHast anddepeHumanbHas TokoBas 3alimTa JofmkHa ObiTb OCyLLECTBEHA C OTCTPOWKOWA OT
nepexoHbIX 3Ha4YeHUn TokoB HebanaHca (HanpuMep, pene C HacblLaLWUMUcs TpaHchopMaTopamm
TOKa).

3awunTy crnenyeT BbINOMHATL TpexdasHon TpexpenenHon. [ins reHepaTtopoB MoLlHocTe0 Ao 30 MBT
3aWmTy [OOMycKaeTcs BbINOMHATb ABYX(DA3HOM OBYXPENEMHOM MNpU HanmuyuMu 3awmTtbl OT ABOMWHbIX
3aMblKaHWI Ha 3emnio.

3.2.37. Ons 3awutbl OT MHOrodasHblX 3aMblkaHuii B 0OMOTKe cTatopa reHepaTopoB Bbiwe 1 kB
MoWwHoCTblO o 1  MBT, paboTawwmx napannensHo C  OpYrMMW  reHepaTopamu  WUnu
3MEeKTPOIHEPreTMHECcKon CncTeMON, AormkHa ObiTb MpedycMOTpeHa TokoBasi OTcevka 0e3 BblAepXKu
BPEMEHM, yCTaHaBnnBaemasi CO CTOPOHbl BbIBOAOB reHepartopa K cbopHbiM wuHam. Ecnm TokoBas
oTcedka He ygoBneTBopsieT TpeboBaHMAM  4YyBCTBUTENbHOCTW, BMECTO Hee [omnycKaercs
yCTaHaBnMBaTb NPOAOIbHYI0 AnddepeHLManbHY0 TOKOBYIO 3aLUMTY.

I'IpvlmeHeHme TOKOBOW OTCEYKM B3aMeH ,qmpcbepeHuMaanon 3awuTbl gonyckaetca wu  Aand
reHepatopos 6onbLUen MOLLHOCTHY, HE UMEILLMNX BbIBOAOB cbas CO CTOPOHDbI HeﬁTpaJ’IVI.

Ons ogmHovHo paboTaroLmx reHepaTopoB Bbilwe 1 kB mowHocTbio Ao 1 MBT B kavecTBe 3alumThl OT
MHorodasHbIX 3aMblkaHuii B 0OOMOTKe cTaTopa criegyeT UCMosfb3oBaTb 3awmTy OT BHewwHux K3 (cm.
3.2.44). 3awmTa gomkHa AeACTBOBATL Ha OTKITKOYEHME BCEX BLIKMHOYATENEN reHepaTopa U ralleHne ero
nons.

3.2.38. Onsa 3awmTbl reHepaTopoB Bbilwe 1 KB OT ogHOMa3HbIX 3amMblkaHWM Ha 3eMio B 0OMOTKe
cTaTtopa Mnpu ecTeCTBEHHOM €MKOCTHOM TOKe 3amblkaHus Ha 3emmtio 5 A n 6onee (HesaBucMMO OT
Hanuuus unnm oTCyTCTBMSA KOMMEHcaummn) gomkHa bbiTb NpegycMoTpeHa ToKoBas 3aluuTa, pearvpyoLas
Ha MOMHbIN TOK 3aMblKaHWA Ha 3eM/l0 MNM Ha ero COCTaBMslolWMe BbICLUMX rapMOHUK. [lpu
HeobxoOMMOCTVM AN ee BKMYeHVWs MOryT OblTb yCTaHOBMEHbl TpaHC(OpPMaTopbl ToKa HyneBow
nocrnefoBaTeNbHOCTU  HEMOCPEeACTBEHHO Yy BbIBOAOB  reHepartopa. [lpumeHeHve  3awuthl
pekoMeHAyeTCA M MpU eMKOCTHOM TOKe 3aMblkaHusi Ha 3emnio MeHee 5 A. 3awmTa gomkHa ObiTb
OTCTpPOEHa OT NepexoHblX NPOLECCOB U AeNCTBOBATb, kak B 3.2.36 unu 3.2.37.

Korga sawuta OT 3aMblKaHUii Ha 3eMIi0 He ycTaHaBnuBaeTcs (TAK Kak NpU €MKOCTHOM Toke
3aMblkaHVsi Ha 3eMmio MeHee 5 A OHa HeJyBCTBWTENbHA) UMM He OENCTBYeT (Hampumep, npwu
KOMMeHcaLum eMKOCTHOTO TOKa B CETU reHepaTOpHOro HampsKeHusl), B ka4ecTBe 3alLuThl reHepaTopa
OT 3aMblKaHWI Ha 3EMITI0 MOXET UCMONb30BaTbCS YCTAHOBNEHHOE Ha LUMHAX U AEeACTBYIOLLEE HA CUTHan
YCTPOMCTBO KOHTPONS U30MSILMK.

3.2.39. lNpwn yctaHoBKe Ha reHepaTopax TpaHcgopmMmaTopa Toka HyneBon nocrnenoBaTerbHOCTU AN
3aWwnTbl OT ogHOMa3HbIX 3aMblKaHWN Ha 3eMrlo AOMKHa OblTb MpegycMOTpeHa TokoBas 3awuTta oT
ABOVHbIX 3aMblKaHWI Ha 3eMIto, MpUcoeanHIeMas K 3ToMy TpaHcdopmaTopy Toka.

[ns noBblleHNs HageXHOCTN AeACTBUS Npy BONbLUNX 3HAYEHUSAX TOKa credyeT NPUMEHHATb pene ¢
HacbIWwamwmmes TpaHcdopmaTopoM Toka. JTa 3awuyTta [AofkHa ObiTb BbiMOMHeHa 6e3 BblOepXKKu
BPEMEHN N AeCTBOBATb Kak 3alumnTa, ykasaHHas B 3.2.36 unu 3.2.37.

3.2.40. Ona 3awuTtbl OT 3aMbIKaHWI MeXay BUTKaMu ogHow ¢hasbl B 0OMOTKE cTaTtopa reHepatopa c
BblBEAEHHbIMW NapannefbHbIMA BETBAMW [OIDKHA NpeaycMaTpvBaTbCa OOHOCUCTEMHAs nonepevHast
AnddepeHumanbHas TokoBas 3awuTta 6e3 BblOepXKKN BpEMEHW, AeACTBYIOWAan Kak 3almTa, yka3aHHas
B 3.2.36.



3.2.41. ins 3awuThl reHepaTopoB MoLHOCTLI0 6ornee 30 MBT OT TOKOB, 00YCNOBMAEHHbIX BHELUHUMU
HecummeTpuuHbiMn K3, a Takke OT neperpyskum TOKOM OBpaTHOW nocrnegoBaTeflbHOCTWU criegyeT
npegycmaTtpvBaTb TOKOBYHO 3almUTy obpaTHOW MOCNefoBaTenbHOCTW, AEACTBYIOLLYIO Ha OTKTIOYEHME C
ABYMS BblAepxXKkaMu BpemeHu (cMm. 3.2.45).

[ns reHepaTopoB C HEMOCPEACTBEHHBIM OXMNaXKAEHWEM MPOBOAHMKOB OOMOTOK 3alyuTy criegyet
BbINOMNHATL CO CTYMEHYaTol WM 3aBUCUMON XapakTepUCTUKOW BbIAEPXKKU BpemeHu. [pu 3ToM
CTyneH4aTasl U 3aBUCMMasi XapakTEPUCTUKW Mpu BTOPbIX (Goree BLICOKMX) BbIAEPXKAX BPEMEHU He
JOMKHbl OblTb BbILLE XapaKTEPUCTUKMA [OMYyCTUMbIX Meperpy3ok reHepatopa TOKOM 0bpaTHon
nocrnefoBaTensHOCTU.

Onsa reHepaTtopoB C KOCBEHHbIM OoXnaXxaeHnem npoBOOHNKOB obMoTOK 3aWunTy cnenyet BbINOJTHATL C
HEe3aBNCUMOM Bblﬂ.ep)l(KOI;l BpemMeHn C TOKOM Cpa6aTbIBaHVIF| He Gonee AonycTtuMoro ana reHeparopa
npn NpoxXoxaeHnn no Hemy TOoka O6paTHOl7I nocrneaoBaTeNibHOCTM B TeYEHUE 2 MUWH; MeHbluas
BblAepXKa BpeMeHU 3allunTbl HEe OOJPKHa npeBbillaTb ,EI,OI'IyCTMMOVI ONNTenbHOCTU ,qsyxcbasHoro K3 Ha
BblBOAAX reHepartopa.

TokoBasi 3awuTa O6paTHOI7I nocrnenoBaTernibHOCTU, /J,eVICTByPOLIJ,aH Ha OTKMYeHne, OoimkHa ObiTb
ponorHeHa 6onee YyBCTBUTENbHbLIM 3IEMEHTOM, ﬂeVICTByPOLIJ,I/IM Ha curHasn c He3aBMCUMOWN Bblﬂ,ep)KKOVl
BpemMeHun. Tok CpaﬁaTblBaHMﬂ 3TOro anemeHTa omkeH bblTb He Gonee ANUTENbHO AonycTtumMmoro Toka
06paTHOl7I nocnenoBaTesibHOCTU ONA JaHHOro Tuna reHeparopa.

3.2.42. Ana 3awuTtbl reHepaTopoB MolwHOCTbo Gonee 30 MBT OT BHEWHWX CUMMETpUYHbIX K3
JOrmKHa ObITe NpegycMOTpeHa MakcMmanbHas TOKOBas 3almTa ¢ MUHUMAanbHbIM MYCKOM HamnpsikeHus,
BbIMOSIHAeMasi O4HWM pene ToKa, BKIYEHHbIM Ha asHbli TOK, U OOHWM MUHMMarnbHbIM perne
HanpshKeHus, BKIMIOYEHHbIM Ha MexaydasHoe HanpskeHne. Tok cpabaTbiBaHWS 3alUmMThbl JOMKeH ObiTb

U

1
okono 1,3-1,5 “ #oM | a HanpshxeHnem cpabaTbiBaHus - okono 0,5-0, ~ rov

Ha reHepartopax C HenocpeacCTBeHHbIM oxnaxkgeHnem npoBOOHMKOB 0OMOTOK BMECTO yKaSaHHOVI
3alNTbl MOXET OblTb yCTaHOBJIEHa onHopeneﬁHaﬂ AONCTaHUMOHHaA 3aluTa.

3.2.43. Ans 3awmThl reHepaTopoB MolHocTeo 6onee 1 MBT go 30 MBT ot BHewHux K3 cnegyet
NPYMEHSITE MaKCMMaIlbHYI0 TOKOBYIO 3aLLUTY C KOMOMHUPOBAHHBIM MYCKOM HanpsbKeHUS!, BbINOMHEHHbIM
C OOHMM MWHVMAsbHBIM perne HarnpsikeHWsl, BKIYEHHBIM Ha MexaydasHoe HanpsiKeHue, U OgHUM
YCTPONCTBOM (bUnbTp-pene HanpskeHnss obpaTHOW MOCnefoBaTeNbHOCTM, pa3pbiBalowmMM Lenb
MWUHUManbHOrO pene HanpsKeHus.

Tok cpabaTbiBaHWs 3aWwWTbl U HanpshkeHue cpabaTbiBaHUS MWHUMANbLHOTO OpraHa HanpsKeHWs
cnenyeTt NpYHUMaTh PaBHbIMU yKa3aHHbIM B 3.2.42, HanpsbkeHue cpabaTtbiBaHWs yCTpoNCTBa uUnbTp-

U

pene HanpsbkeHus obpaTHoi nocnegoBaTtensHocTy - 0,1-0,12 ~ nom

3.2.44. [Ins reHepaTopoB Bbiwe 1 kKB mMowHocTbio o 1 MBT B KadecTBe 3alimTbl OT BHEWHMX K3
JomkHa ObITb MpUMEHEHa MakcumarbHas TOKOBasi 3aluuTa, MpUCOefUHsieMasl K TpaHcdopMaTopam
TOKa CO CTOPOHbI HEMTpanu. YcTaBKy 3aluTbl criedyeT BbiOUpaTe N0 TOKYy Harpy3kM ¢ HEOOXOAMMbIM
3anacoM. [lonyckaetcs Takke NPUMEHEHWE YMPOLLEHHOW MWHMMAINbHOM 3alyTbl HanpshkeHus (6e3
pene Toka).

3.2.45. 3awuTta reHepaTopoB MoLHOCTL0 6onee 1 MBT oT TokoB, 06ycnoBneHHbIX BHELWHUMY K3,
AormkHa ObITb BbINOMHEHa ¢ cobmogeHreM cregytoLmx TpeboBaHuii:

1. 3awwuTy crnegyeT NPUCOEOMHSTbL K TpaHccopmaTopaM ToKa, YCTAaHOBIEHHbIM Ha BblBOAaX
reHepaTopa CO CTOPOHbI HEUTParu.

2. |_|pl/l Hann4nm CeKUMoHMpoBaHMA LLNH reHepaTOpPHOro HanpsXXeHna 3alnTy crnegyeTt BbINOJTHATL C
OBYMA BblOEPXKaMW BpeMeHu:. C MEHbLUEN BbI,D,ep)KKOVI - Ha OTKnK4YeHne COoOTBETCTBYHOLLNX
CEKLMOHHbIX M LUMHOCOEAMHUTENbBHOrO BhIKMoYaTenen, ¢ Gonbluei - Ha OTKIIOYEHWE BbIKMoYaTens
reHepartopa 1 raLueHue nons.

3.2.46. Ha reHepaTopax ¢ HENocpeACTBEHHbIM OXNaXAeHUeM MPOBOAHUKOB OOMOTOK [OJDKHA ObITb
npegycMoOTpeHa 3aluMta poTtopa OT Meperpysku npu paboTe reHepaTopa kak C OCHOBHbIM, Tak U C
pesepBHbIM BO30YXAeHWeM. 3aluTy criedyeT BbIMOMHATb C HEe3aBUCKMMOW MIM 3aBUCHMOMW OT Toka
BbIAEPXKKOW BPEMEHW W pearvpylollen Ha MOBbILEHUe HanpshkeHWs Wnu Toka B OGMOTKE poTopa.
3almTa gomkHa AeiicTBOBaTh Ha OTKIIOYEHWE BhIKMNoYaTens reHepaTopa u raileHve nonsi. C MeHbLUei
BbIAEPXKKOW BPEMEHU OT 3aLLMThl JOMKHA NPOM3BOAMTLCS pasrpy3ka poTopa.



3.2.47. 3awuTa reHepaTopa OT TOKOB, OBYCNOBMEHHbIX CUMMETPUYHON Neperpyskon, JosmkHa ObiTb
BbIMOMHEHA B BMAEe MakCMManbHOW TOKOBOMN 3alUWThbl, AEACTBYIOLEN HA CUrHam C BbIAEPXKKOW BpeMeHU
1 ucnonb3yloLlen Tok 0gHoN ¢hasbl cTaTopa.

Ons pasrpyskm M npu HeobGXoOAMMOCTU AN aBTOMAaTUYECKOro OTKMIOYEHUs reHepaTopa C
HenocpeACTBEHHbIM — OXNaXAEHWEM MPOBOAHUKOB OGMOTOK MpPUM  CUMMETPUYHLIX — Neperpyskax
JornyckaeTca WCMonb30BaTh 3alUUTy poTopa, BLIMOMHSEMylo cornacHo 3.2.46 v pearvpylollylo Ha
neperpysky poTopa, ConpoBOXAaLLME CUMMETPUYHbIE NEPErpy3kn TypGoreHepaTopoB.

3.2.48. 3awuTa OT 3aMblKaHWIn Ha 3eMM0 BO BTOPOW Touke Lenu Bo3byxaeHus TypboreHepaTopoBs
JormkHa ObITb NpegycMoTpeHa B OOHOM KOMMIEKTe Ha HecKonbKo (HO He Gornee Tpex) reHepaTopoB C
6nuskMMKn napameTpamn Uenen Bo3OyxaeHus. 3awmrta [OorpKHa BkodaTbCs B paboTy TOMbKO mpwu
NnosiBNEHNM 3aMblkaHWA Ha 3emilo B O4HOW TOYke LUenn BO3OYXAeHUsi, BbISIBNSEMOro npwu
nepuognyeckoM KoHTpone wusonsuum (cm. rm. 1.6). 3awmta gorkHa AelcTBOBaTb Ha OTKIOYeHWe
BbIKIOYATENS reHepatopa W raweHve Mnomns Ha reHepatopax C HenocpeacTBEHHbIM OXxraXaeHuem
NPOBOAHUKOB OOMOTOK M Ha CUrHar Uimn Ha OTKIIOYEHME Ha reHepaTopax C KOCBEHHbIM OXMaXKOeHNeM.

3.2.49. Ha TtypboreHepatopax C HeNOCPEACTBEHHbIM OXfaXAeHWeM MPOBOAHMKOB OBMOTOK
pekoMeHOyeTCs yCTaHaBnMBaTb YCTPOWCTBA 3alMTbl OT aCUHXPOHHOTO pexuma C notepen
B0o30OyxaeHusi. [lomyckaeTcAa BMeCTO 3TOro npegycmaTpuBaTb aBTOMaTM4Yeckoe BblsIBIIEHWE
ACUHXPOHHOIO pexXxuMa TOMbKO MO MOMOXEHMI0 YCTPOWCTB aBTOMAaTU4eckoro raweHus nons. [pu
OENCTBMN yKa3aHHbIX YCTPOWCTB 3almTbl Unu npu oTkmoveHnn AIT1 Ha reHepaTtopax, SOnycKaloLwmx
ACUHXPOHHbIV PeXuM, JOrMKeH NogaBaTbCs CUrHamn o noTepe Bo3dyaeHus!.

leHepaTopbl, He [oMyckaloliye acUHXPOHHOTO pexuMa, a B YCNoBusX Aeduuuta peakTUBHOM
MOLLHOCTW B CUCTEME M OCTarlbHbIE FeHEPaTOpbl, MOTEPSIBLUME BO30YXAEHWNE, [OMKHbI OTKIMIOYATLCS OT
CeTV NpuW AeNCTBUM YKa3aHHbIX YCTPOMCTB (3aLUUTEl UMW aBTOMaTUYECKOTrO ralleHns nons).

3.2.50. 3awmTy reHepatopos o 1 kB mowHocTeio Ao 1 MBT ¢ He3a3eMneHHOW HenTpanblo OT BCex
BMAOB MOBPEXAEHUA WM HEHOpMambHbIX PEXUMOB paboTbl criegyeT OCYLIeCTBASATb YCTAHOBKOW Ha
BblBOJAaX aBTOMAaTM4ECKOrO BbIKIOYATENS C MakKCMMarnbHbIMW pacuenuTensMu Unu BbiKMovaTens ¢
MaKCMMarbHON TOKOBOW 3awuTon B ABYX(hasHOM WCMOMHEeHWW. [Mpn HanmuMunm BbIBOAOB CO CTOPOHbI
HeMTpanu yKasaHHylo 3aliuTy, eCnn BO3MOXHO, credyeT MpucoeauHaTb K TpaHcdopmatopam Toka,
YCTaHOBIEHHbIM Ha 3TUX BbIBOAAX.

Ons ykasaHHbIX reHepaTopoB C [MyX03a3eMIEHHOW HeWTpanbl 3Ta 3awuta [orkHa ObiTb
npegycMoTpeHa B Tpexdya3HOM UCMOMHEHUM.

3ALLUTA TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB) C OBMOTKOM
BbICLUEIO HAMPAXEHWA 3 kB U BbILWE U LUYHTUPYIOLLUX PEAKTOPOB
500 kB

1 < o o
3.2.51. Ans TpaHcchopmaTopoB  AOIMKHbBI ObITe NpeayCMOTPEHbI YCTPONCTBA PENENHON 3almThbl OT
crnegyoLwyx BUOOB NOBPEXAEHUI N HEHOPMaIbHbIX PEXMMOB PaboTh:

1 " "
3oecb M panee B pasd. 3 TepMuH "TpaHcdopmMaTtopbl'  pacnpocTpaHseTcs M Ha

aBTOTpaHchopMaTopbl (COOTBETCTBYIOLLUMX HANPSDKEHUA U MOLLHOCTEN), €crniv B TEKCTE He AenaeTcs
crneLmarnbHON OroBOPKU.
1) MHorohasHbIX 3aMblkaHUi B 0GMOTKax U Ha BbiBOAAX;

2) opgHodasHbIX 3amblkaHWM Ha 3emnl B OOMOTKe M Ha BbIBOAAX, NPUCOEAMHEHHbIX K CeTu C
rryxo3a3eMreHHON HerlTpanbio;

3) BUTKOBbIX 3aMblkaHUWii B 0OMOTKaX;
4) ToKOB B 00MOTKaX, 00yCrnoBNeHHbIX BHELHUMU K3;
5) TokoB B 0OMOTKax, 06YCNOBMNEHHbIX NEPErpy3Kow;

6) NOHWXKEHWs1 YPOBHS Macna;



7) yactuyHoro npo6os nsonsuyumn seogos 500 kB;

8) opHodasHbIx 3amblkaHuii Ha 3emmio B ceTax 3-10 kB € M30MMpoBaHHOM HeWTpanblo, ecnu
TpaHcopmMaTop NMTAeT CeTb, B KOTOPOW OTKIIOYEHNE OAHOda3HbIX 3aMblKaHUA Ha 3eMITo HeobxoanMOo
no TpeboBaHmamM 6e3onacHocTn (cm. 3.2.96).

PekomeHgyeTcsl, KpomMe TOro, NpMMEHeHWe 3aluTbl OT OAHOMAa3HbIX 3aMblkaHWM Ha 3eMMl0 Ha
cTopoHe 6-35 kB aBTOoTpaHcopMaToOpOB C BbICLLUUMM HanpsixeHnem 220 kB v BbiLLe.

3.2.52. Ina wyHTUpylowmx peaktopos 500 kB cregyeT npegycMmaTpvBaTth YCTPOWCTBA penenHon
3aWuThl OT CReayoLWmUX BUAOB NOBPEXOEHNN N HEHOPMaIbHbIX PEXMMOB paboTbl:

1) ogHOa3HbIX U ABYX(ha3HbIX 3aMblKaHUIA Ha 3eMITI0 B 0GMOTKax U Ha BbIBOAAX;
2) BUTKOBbIX 3aMblkaHuWii B 0OMOTKaX;

3) NoHWxXeEHVE YPOBHS Macna;

4) yacTmuHoro nNpobos M3oMsLUN BBOJOB.

3.2.53. [a3oBag 3awmTa OT NOBPEXAEHUN BHYTPU KOXYXa, CONPOBOXAAIOLUNXCS BblAENeHneM rasa, u
OT NMOHWXEHUS YPOBHA Macna AormkHa ObiTb NpegycMoTpeHa:

Ans TpaHcgopMaTopoB MOLLHOCTLIO 6,3 MB-A 1 6onese;

ONs WyHTUpYoLWKMX peaktopos HanpsxxeHnem 500 kB;

AN BHYTPULEXOBbIX MOHWKaIOLLMX TpaHcgopMaTopoB MoLHocTeio 630 kB-A n 6onee.

["a30Byl0 3aLMTY MOXHO YCTaHaBNMBaTb TaKke Ha TpaHcgopMaTopax MoLLHocTeo 1-4 MB-A.

[a3oBas 3awmTa JorkHa OEenNcTBoBaTb Ha curHam npu cnabom ra3oobpasoBaHUM W MOHMXKEHWUM
YPOBHSI Macrna M Ha OTKIoYeHVWe MpU MHTEHCUMBHOM ra3oo0pasoBaHuV WM AanbHenLeM MOHWKEHWUN

YpOBHS Macna.

3alwmta oT MOBPEXOEHWUI BHYTPU KOXyXa TpaHcgopmaTopa, COMpOBOXAANLIMXCS BblAeneHneMm
rasa, MOXeT ObITb BbINOMTHEHA Takke C UCMOMb30BaHEM pere AaBreHus.

3awmTta oT MOHWKEHUS] YPOBHS Macria MOXeT ObiTb BbINONHEHa Takke B BUAE OTAENbHOMO pere
YPOBHSI B pacLuupuTene TpaHcgopmaTopa.

[ns 3aWwmThl KOHTaKTOpHOro ycTporicTea PMH ¢ paspbiBoM Ayrv B Macne crieflyeT npegycMaTpusaTh
oTAernbHOe ra3oBoe pere U pene AaBneHus.

Ons 3awuTbl usbupatenein PMH, pasmellaembix B oTaensHoM Gake, criefyeT npefycMatpuBaTh
oTAenbHOe rasoBoe pere.

HormxkHa ObITb npeaycMoTpeHa BO3MOXHOCTbL MnepeBoaa OENCTBUS  OTKMOYAKOLWEro anemMeHTa
rasoBol 3aluMTbl Ha CUrHanm W BbINOSIHEHUS paSJJ,eJ'IbHOVI CurHanmsaunmm oT CUrHanbHoro wu
OTKNYarLwmnx 3neMeHToB rasoBoro pene (pasnmqarou.l,eﬁc;ﬂ XapakTtepom cmrHana).

,El,onyCKaech BbIMOSIHEHME ra30BOW 3alUMTbl C AENCTBMEM OTKMIOYAIOLLEro 3f1EMEHTa TONbKO Ha
CUrHars

Ha TpchcpopmaTopax, KOTOpPbI€ YCTaHOBJ1EHbI B pa|7|0Hax, noABEepP>XXEeHHbIX 3eMNeTPACEHUAM;

Ha BHYTPULIEXOBbLIX MOHWXAKOLWUX TpaHcopMmaTopax MOLHOCTBI0 2,5 MB-A 1 MeHee, He nMetoLwmnx
BbIKIOYaTENEN CO CTOPOHbI BbICLLETO HaMPsPKEHUS.

3.2.54. [Ina 3awwmTbl OT MNOBPEXAEHUA Ha BbIBOAAX, @ TaKKe OT BHYTPEHHUX MOBPEXAEHUN OOMKHbI
ObITb NPENYCMOTPEHBI:

1. TpoponbHas auddepeHumanbHas TokoBas 3awmta 6e3  BblOEPXKM  BpPEMEHM  Ha
TpaHcdopmaTopax MolHocTeo 6,3 MB-A 1 Gonee, Ha WyHTMpYOLWMX peakTopax 500 kB, a Takke Ha
TpaHcdopmaTopax MoLHocTeo 4 MB-A npu napannensHon paboTe NocrneaHux ¢ Lenbio CENEKTUBHOMO
OTKIOYEHNS NoBpexaeHHoro TpaHccopmartopa.



OnddepeHumanbHaa 3awmuta MoXeT OblTb NpefycMOTpeHa Ha TpaHcdopmaTopax MeHbLUEN
MOLLIHOCTW, HO He meHee 1 MB-A, ecnu:

TOKOBasl OTceyka He yAOBMNeTBOpsieT TpeGOoBaHUAM YyBCTBUTENBLHOCTW, @ MakCcMManbHasi TOKOBasi
3aluTa UMeET BblaePXKy BpeMeHu Gonee 0,5 c;

TpaHcdopMaTop YCTaHOBIIEH B paiioHe, NOABEPXXEHHOM 3eMETPSICEHUSIM.

2. TokoBasi oTcevka 0e3 BbIOEPKKM BpPEMEHW, YCTaHaBNMBaemMasi CO CTOPOHbl MNUTaHUA WU
oxBaTbIBalLLas YacTb 06MOTKU TpaHchopMaTopa, ecrnu He npedycMaTpuBaetcsl AuddepeHLuanbHas
3awuTa.

YKasaHHble 3alnTbl OSKHbI 4ENCTBOBATbL Ha OTKIIOYEHME BCEX BbIKMOYaTENeN TpchcbopmaTopa.

3.2.55. TlpoponbHass AauddepeHuManbHas TokKOBasi 3allMta  [OSbKHa  OCYLeCTBRATbCA C
NpYMEHeEHNEM crieumanbHbIX perne Toka, OTCTPOEHHbIX OT OPOCKOB TOKa HamarHM4nMBaHWs, NepPexXoaHbIX
1 yCTaHOBMBLUUXCS TOKOB HeGanaHca (Hanpumep, HachiwaloLwmecs TpaHcopMaTopbl TOKa, TOPMO3HbIE
06MOTKM).

Ha TpaHcdopmaTopax mMolHocTbio Ao 25 MB-A gonyckaeTcsi BbINOMHEHUE 3alluTbl C pene Toka,
OTCTPOEHHbIMU MO TOKy cpabaTbiBaHWsi OT BPOCKOB TOKa HaMarHWYMBaHWS U MEPEXodHbIX 3Ha4YeHUN
TokoB HebanaHca (auddepeHumanbHas oTceuka), ecnum npu 3Tom obecnevmBaeTcs Tpebyemas
YyBCTBUTEMNbHOCTb.

I'Iponoanaﬂ ,qmcbcpepeHumaanaﬂ 3awmTta dommkHa OblTb BbIMOMHEHa Tak, 4Tobbl B 30HYy ee
OEencTBusa BXogUnIM coeanHeHns TpchcbopmaTopa co C60prIMVI LLNHaMW.

JonyckaeTcss wucnonb3oBaHve [Ans  AuddepeHumansHoi — 3aluTel  TpaHchopMaTopoB — Toka,
BCTPOEHHLIX B TpaHcopMaTop, Npy Hanuuum 3aLmTbl, oGecrneYmBaioLLen oTKMoYeHe (C TpeGyembIM
GbicTpomencTaueM) K3 B coequHeHnsix TpaHchopmaTopa co COOPHBIMU LLIMHAMM.

Ecnn B UuUenu HU3LIEro HampsbkeHWst TpaHcdopmaTopa YCTaHOBMEH peakTop UM 3awuTa
TpaHcdopmaTopa He obecneuynBaeT TpeGoBaHusi 4yBCTBUTENbHOCTM Npu K3 3a peakTopom,
JOMnycKkaeTca ycTaHoBKka TpaHCOPMAaTOpOB TOKa CO CTOPOHbI BbIBOLOB HU3LLENO HampshkeHusl
TpaHcdopMaTopa Ars OCYLLECTBEHUS 3aLLUMThI peakTopa.

3.2.56. Ha gudpdepeHumnanbHyo 1 rasoByto 3almTbl TpaHCOpPMaTopoB, aBTOTpaHC(opMaTopoB u
LWYHTMPYIOWLMX PEeaKTOpOB He [OOMKHbl Bo3narateCA YHKUMM OAT4YMKOB MNycka YCTaHOBKU
noxapoTyLueHnsi. Tyck cxembl NOXapoTYLUEHUs] yKa3aHHbIX 3NIEMEHTOB [OOMMKEH OCYLLECTBMATLCA OT
cneumarnsHOro ycTponcTea obHapyxeHus noxapa.

3.2.57. YctponctBo KoHTpons usonsumn BBogoB (KMB) 500 kB pomkHO ObiTb BbINOMHEHO C
OeNCTBMEM Ha CUrHam npu 4YacTuyHoM npoboe u3onsauuM BBOOOB, He Tpebylollem HemedleHHOro
OTKIMOYEHWS, U Ha OTKIOYEHME NMPU NOBPEXAEHUN N30MNALMN BBOAA (OO TOro, Kak NPOU3onaeT MOfHbIN
npo6ow n3onauyun).

HormkHa ObITe MpegycMoTpeHa 6OrokvpoBka, npegoTBpaljalollas  nNoxHble cpabaTtbiBaHuA
yctpoiictea KB npu obpbiBax B uensax npucoegnHeHus KMB k BbiBogam.

3.2.58. B cny4yasix npucoeguHeHnst TpaHcopmaTopoB (KPOME BHYTPULIEXOBLIX) K NUHUAM 6e3
BbIKItoyaTenen (Hanpumep, No cxeme 6rnoka NMHWA - TpaHcdopmMaTop) 415 OTKIOYEHUS] NOBPEXAEHNN
B TpaHcdopmaTope A0MKHO BbiTb MPegyCcMOTPEHO O4HO M3 CrEAYHOLLMX MEePONPUSATUR:

1. YcTaHoBKka KOpOTKO3aMbIKaTens AMsi UCKYyCCTBEHHOrO 3aMblKaHus Ha 3emnto ogHow dhasbl (ans
CeTu C [nyxo3a3eMNeHHON HeWTpanblo) unu Asyx a3 mexgy cobow (4ns ceTm ¢ M30nMpoBaHHOM
HeMTpanbio) 1, ecnnm 3To HeobxoaMMO, OTAENUTENs, aBTOMaTUYECKN OTKIoYaloLWwerocs B 6€CTOKOBYHO
naysy AlNB nuHun. KopoTko 3ambikaTenb AOMmKeH ObiTb YCTAHOBMEH BHE 30HbI AvdydepeHLmansHom
3awWwuThl TpaHcdopmaTopa.

2. YcTaHOoBKa Ha CTOpPOHE BbICWIEro HanpsXeHnda noHmXarLwero TpchcpopmaTopa OTKPbITbIX
NnaBKUX BCTABOK, BbIMOJTHAKOLLNX (*)yHKLI,VIM KOPOTKO3aMblKaTeNA U otaoenntend, B COYeTaHun C AlB
JTTMHUN.

3. I'Iepe,qaqa OTKI0YaKLero curHana Ha BblKIto4aTelb (MJ'IVI BbIK.I'IIO‘-IaTeJ'IVI) NTMHUK; NpU 3TOM, eClin
Heobxoanmo, yCTaHaBIMBaETCA OoTAENUTENb; ONA pe3epBUpoBaHNUA nepeaadn OTKn4arwLwlero curHana
00nyckaeTcA yCTaHOBKa KOPOTKO3aMblKaTen4.



Mpu pelueHun Bonpoca 0 HEOBXOAMMOCTY NPUMEHEHUS Nepenayn OTKIHYaIoLLEro curHana B3aMeH
MeponpuaTuii n. 1 U 2 JOIDKHO YYUTbIBATLCS CreaytoLLee:

OTBETCTBEHHOCTb JIMHUN U OO0NYCTUMOCTb MCKYCCTBEHHOIO CO34aHNA Ha Hen meTannu4yeckoro K3;
MOLLHOCTb TpchqaopmaTopa n gonyctuMmoe BpemMa nNkBnaaunn NoBpeXneHnAa B HEM;

yAaneHHOCTb MOACTaHUMU OT MUTAlOWEro KoHua NUHUM M CnocoBHOCTL BbIKMOYATENs OTKMOYaTb
HeypaneHHble K3;

XapakTep noTpeGuTens ¢ ToUYkU 3peHust TpeGyemMol GbICTPOTbI BOCCTAHOBMEHWS HANPSHKEHUS;
BEPOSITHOCTb OTKA30B KOPOTKO3aMbIKaTENs MPW HA3KMX TEMMepaTypax v roronege.

4. YcraHoBka MpedoxXpaHUTEneil Ha CTOPOHE  BbICLIErO  HAMpsbKEHWsI  MOHWKaoLLEro
TpaHcdopMaTopa.

MeponpuaTna n. 1-4 MoryT He npegycmaTtpuBaTbcsi AnA 6MOKOB NMUMHWSA - TpaHcopmaTtop, ecnu npu
ABYCTOPOHHEM MWUTaHuM TpaHcdopMaTop 3alumiiaeTcs obLen 3awmTon 6roka (BbICOKOHaCTOTHON MNn
npodonbHo  andddpepeHuManbHOM — cneunanbHOro  HasHayeHus), a Tawkke Mpu  MOLLHOCTU
TpaHcopmaTtopa 25 MB-A n MeHee npyv OOHOCTOPOHHEM NUTaHWW, €CNW 3alimuTa nuUTaloLlen NUHUN
obecneyvBaeT Takke 3awmTy TpaHcdopmaTopa (ObICTpOAeWCTBYIOWAS 3aliuTa JIMHUM YacTUYHO
3awmaeT TpaHcdopmMaTop M pe3epBHas 3awmTta fMHWKM C BpemeHeM He Bonee 1 ¢ 3awimuiaeT Becb
TpaHcchopmMaTop); Npu 3TOM ra3oBas 3alyuTa BbINOMHAETCA C AEWCTBMEM OTKIOYaloLWEero anemMeHTa
TOJbKO Ha CUrHan.

B cnyyae npumeHeHust MeponpusiTuid . 1 unu 3 Ha TpaHcopMaTope AOMKHbI GbiTb YCTAHOBMEHDI:

Npu HanmMuuM Ha CTOPOHe BbiCLUEro HanpsikeHus TpaHcdopmatopa (110 kKB 1 Bbllle) BCTPOEHHbIX
TpaHcdopMaTopoB Toka - 3awwmTsl no 3.2.53, 3.2.54, 3.2.59 1 3.2.60;

npu OTCYTCTBUWM BCTPOEHHbIX TpaHcopmMaTopoB Toka - AuddepeHumanbHas (B COOTBETCTBUM C
3.2.54) wnn makcumanbHas TOKOBas 3aluMTa, BbIMNONIHEHHAsk C WCMONb30BaHWEM HaknagHbIX Wnu
MarHUTHbIX TpaHcopMaTopoB Toka, U rasosas 3awmTa no 3.2.53.

MoBpexaeHnst Ha BbIBOAAX BbICLLErNO HanpshkeHUs TpaHcopMaTopoB [0MycKaeTcs NUKBUAMPOBAThL
3alLUNTON NMNHUMN.

B oThenbHbIX crny4Yasix npy OTCYTCTBUM BCTPOEHHbIX TpaHC(OpPMaTopoB ToKa [AonyckaeTcs
NpUMEHEHNE BEIHOCHBLIX TPaHCGOPMaTOPOB TOKa, €CMN MPY UCMONb30BaHWUM HAKMaAHbIX UMM MarHUTHbIX
TpaHcopMaTopoB Toka He obecrnevnBaoTcs TpebyeMble XapakTEPUCTUKA 3aLLMThI.

Ona 3awmTtel TpaHCOPMaTopoB C BbICLUMM HanpsbkeHnem 35 kB B cnyyae npumeHeHus
MeponpuaTva N. 1 [OIMKHbI NpedycMaTpyBaTbCsl BbIHOCHblE TpaHcdopMaTopbl TOKa; Npu 3TOM
Lenecoobpas3HOCTb YCTAHOBKM KOPOTKO3aMblKaTensi M BbIHOCHbIX TpaHCOpMaTopoB Toka WMnu
BbIKMOYATENS C BCTPOEHHbIMM TpaHcdopmaTopamum Toka [OOMmkHa ObiTe obocHOBaHa TeXHMKO-
3KOHOMWYECKMM PacHeTOM.

Ecnn NPUMEHEHbI OTKPbITble Mi1aBKMEe BCTaABKU (CM. n. 2), TO ANnA noBblleHnA 4yBCTBUTENTIbHOCTU
OEeNcTBMe rasoBoW 3alMTbl  MOXET OCyWeCTBNATbCA Ha BbINONIHEHNWE MEeXaHUYeCKMM nyTemMm
NCKYCCTBEHHOro K3 Ha BcTaBkax.

Ecnu B Harpy3skax TpaHC(hopMaTOpOB MOACTaHLMIA COAEPXKaTCsl CUHXPOHHbBIE 3MEKTPOABUraTenu, To
JOMKHb! ObITb MPUHATEI MEPbI MO NPEAOTBPALLEHUIO OTKMoUeHUs oTaenuTenem (npy K3 B oaHom 13
TpaHcopMaTopoB) TOKa OT  CUHXPOHHbIX  3MeKTpoAsuratenei, uayllero 4epes apyrve
TpaHcopMaTopbl.

3.2.59. Ha TpaHcdopmaTtopax mowHocTeto 1 MB-A u Gonee B kayecTBe 3alimTbl OT TOKOB B
obmoTKax, 06yCnoBrneHHbIX BHELLHNMMU MHOrodasHbiMu K3, fomkHbI BbITe MPeayCcMOTpeEHb! criegytowmne
3aWnThl C AENCTBMEM HA OTKIMIOYEHUE:

1. Ha nosblwatolumx TpaHcopmaTopax ¢ ABYCTOPOHHWM MUTaHWEM - TOKOBasi 3aliuta obpaTHOM
nocrnegoBaTenbHOCTN OT HecMMMeTpuyHbIX K3 1 makcrmarnbHash TokoBas 3awmTta C MUHUMAarbHbIM
MYCKOM HanpsbkeHWUst OT CUMMETPUYHBIX K3 unum makcMmanbHasi TokoBasi 3aluTa ¢ KOMBGUHUPOBaHHbLIM
nycKoM HanpsbkeHus (cM. 3.2.43).



2. Ha noHuxarowmx TpaHcgopMaTopax - MakcumanbHasi TOKOBasi 3aliMta C KOMOUHUPOBAHHLIM
MycKOM HampsbkeHusi unu 6e3 Hero; Ha MOLLUHbIX MOHVKaLWMX TpaHcdopmaTopax npyv Hanuyum
[BYCTOPOHHETO MWTaHUS MOXHO TMPYMEHSITb TOKOBYH 3aluuTy o6paTHOW nocrefoBaTenbHOCTU OT
HECUMMETPUYHBIX K3 1 MakcMmarbHylo TOKOBYK 3alUUTy C MUHMMAIbHbIM MYCKOM HanpshkeHWst oT
CUMMETpPUYHBIX K3.

Mpu BbIGOpe Toka cpabaTbiBaHWs MaKkCUMarbHOW TOKOBOM 3alUTbl HEOOXOOMMO Y4YUThIBATb
BO3MOXHbIE TOKU MEPErpysku Npu OTKIOYEHUM NapannenbHo paboTarlmx TpaHchopmMaTopoB U TOK
camo3sanycka anekTpoaBuUraTenen, NMTalLLmUxcs oT TpaHCcHopMaTopOB.

Ha noHwkatowmx asToTpaHcdopmatopax 330 kB wu Bbllwe cnegyer npegycmatpusaTth
OVCTaHUMOHHYIO 3aluTy ANs OeUCTBUS Mpu BHeWHWX MHorodasHelx K3 B cnyuasx, korga aTo
TpebyeTca AOnsi obecneyeHus [anbHEro pe3epBMPOBAHUS WM  COMMAacOBaHWSA 3alMT  CMEXHbIX
HampskeHWn; B OTUX  CNyvasaX YyKasaHHylo  3aluuTy  [OMyckaeTca  yCcTaHaeBnmeatb  Ha
aBToTpaHcdopmartopax 220 kB.

3.2.60. Ha TpaHcdopmaTopax MOLHOCTEIO MeHee 1 MB-A (NOBbIWAOWMX U MOHWKAKLWMX) B
KayecTBe 3aWuTbl OT TOKOB, OOYCMOBMEHHbIX BHEWHWMU MHorodasHbiMu K3, pomkHa ObiTb
npegycMoTpeHa AencTByloLas Ha OTKMIYeHNe MakcMarnbHas ToKkoBas 3alumTa.

3.2.61. 3awmTy OT TOKOB, 00YCMNOBMEHHbIX BHELLUHUMM MHOrodasHbiMu K3, cnegyeT yctaHaBnueath:
1) Ha ABYXOBMOTOYHbIX TPaHCOPMaTopax - CO CTOPOHbI OCHOBHOIO NUTaHUS;

2) Ha MHOroOGMOTOYHbIX TpaHcopMaTopax, NPUCOEANHEHHBIX TpeMs 1 Goree BbiKMOYaTeNsMu, -
CO BCEX CTOPOH TpaHcopmaTtopa; A0MyckaeTcsl He yCTaHaBnvBaTb 3alUUTy Ha OAHOW W3 CTOPOH
TpaHcdopMaTopa, a BbIMOMHATE €€ CO CTOPOHbI OCHOBHOMO MWUTaHWs, Tak YTOObl OHa C MeHbLUel
BbIAEPXKKOW BPEMEHU OTKMoYana BeIKMoYaTenm ¢ Tol CTOPOHbI, Ha KOTOPOK 3alLuUTa OTCYTCTBYET;

3) Ha noHwxarwoLeM [ABYXOGMOTOYHOM TpaHcdopmaTope, NUTalWeM pasfensHo paboTaiolime
CEKLMW, - CO CTOPOHbI MUTAHWSI U CO CTOPOHbI KaXKaoN CEKLUY;

4) Npv NpUMEHEHUU HakmnaAHbIX TpaHcOpPMaTOpPOB TOKa Ha CTOPOHE BHLICLLErO HANpPsBKEHUS! - CO
CTOPOHbI HU3LLErO HamnpshKeHWsl Ha [BYXOGMOTOYHOM TpaHcchopMaTope M CO CTOPOHbI HU3LLEro U
CpefHero HamnpsKeHWn Ha Tpexo6oMOTOUYHOM TpaHcopMaTope.

JonyckaeTcs 3almUTy OT TOKOB, ODYCIOBMEHHbIX BHELUHMMYM MHOrodasHbiMU K3, npedycmatpuBath
TOMNbKO ANl Pe3ePBMPOBaHUS 3aLUMT CMEXHbBIX 3NIEMEHTOB M He NpefycMaTpuBaTh Ans AeNCTBUS Npu
0TKa3e OCHOBHbIX 3alUUT TPaHC(OPMAaTOpOB, ECMNW BLINOINHEHWE ANs Takoro AeWCTBUS MPUBOAUT K
3HAYUTENBHOMY YCMOXHEHMIO 3aLLUUTHI.

Mpu BLINONHEHNM 3aLWUTLI OT TOKOB, 0OYCNOBIEHHbIX BHELLHUMY MHOrodasHeiMu K3, no 3.2.59, n. 2,
OOIMKHbI TaKkke paccMaTpmBaTbCsi HEOOXOAMMOCTbL Y BO3MOXHOCTb [AOMOMHEHMS €€ TOKOBOW OTCEYKON,
npegHasHa4YeHHOW AONsi OTKIMIOYEHMSI C MeHblUel Bblaepkkon BpemeHn K3 Ha wwuHax cpegHero wu
HU3LLUEro HanpshKeHu (Mcxogs n3 ypoBHsA TokoB K3, Hanuumst oTaenbHoW 3almThbl WWH, BO3MOXHOCTH
COrnacoBaHus C 3aliMTaMn OTXOOALLUX ANIEMEHTOB).

3.2.62. Ecnn 3awuta noBbIWAKLWNX TPaHCHOPMATOPOB OT TOKOB, OOYCMOBMEHHbIX BHELUHUMU
MHorodasHbiMM K3, He obecneunBaeT Tpebyembix YyBCTBUTENbHOCTM W CENEKTUBHOCTW, TO And
3awuTbl TpaHcdopmatopa [JomnyckaeTcsi MCMoNb30BaTb pefie Toka COOTBETCTBYHOLLEN 3aluTbl
reHepaTopoB.

3.2.63. Ha noBbiwatoLwmx TpaHcopMaTopax MolHocTbio 1 MB-A 1 6onee, Ha TpaHcdopMaTopax ¢
OBYX- W TPEXCTOPOHHWM MNWTaHMEM W Ha aBToTpaHcdopmaTopax Mo YCroBuMlO HeobxogmmocTu
pe3epBUpPOBaHMSA  OTKIIOYEHMS  3aMblkaHUA Ha 3eMSIl0 Ha CMEXHbIX 3fleMeHTax, a Ha
aBToTpaHcdopmaTopax, KpoMe Toro, 1 Mo YCrnoBuio obecnedeHns CenekTMBHOCTY 3aLmT OT 3aMblKaHWN
Ha 3emilo0 ceTell pasHblX HanpsKeHWn JorpkHa OblTb NpedycMoTpeHa TOKoBas 3aluta HyrneBoW
nocrnefoBaTenlbHOCTU OT BHELUHMX 3aMbIKaHWA Ha 3emnio, yCTaHaBnuBaemasi CO CTOPOHbl OOMOTKM,
NPUCOeONHEHHON K CeTU C BOMbLUMMK TOKaMK 3aMbIKaHUS Ha 3eMITH0.

Mpy Hanuunm Yactn TpaHcdopMaTopoB (M3 YMCNA UMEIOLUMX HEMOMHYI0 U30NaumMio obMOTKM Co
CTOPOHbI HYNEBOro BbIBOAA) C M30MMPOBaHHON HENTpanbio JOIMKHO obecneunBaTbCcs NpegoTBpaLleHe
HEeoNyCTUMOrO pexvMMa HeWTpanu aTMx TpaHcopMaTopoB B coOTBETCTBUM ¢ 3.2.28. C 3Ton uenblo B
cnyyasix, Koraa Ha 9MeKTpoCTaHUuM Unv NoAcTaHUMM yCTaHOBIEHb!I TpaHCGOPMaTOpPbl C 3a3eMIIEHHOWN
M U30NMPOBAHHOW HENTpanblo, UMENLMe NUTaHWe CO CTOPOH HU3LIMX HanpspkeHuw, AoSmKHa ObiTb
npegycMoTpeHa 3awmTa, obecneumBaiowiasi OTKMOYeHMe TpaHcdopMaTopa C  M30NMpPOBAHHON



HeVITpaJ'IbIO nnn ee aBToMatTn4yeckoe 3asemMmrieHme 0o OTKIH4YeHnA TpaHCd)OpMaTOpOB C 3a3eMseHHOMN
HeVITpaJ’IbIO, pa60Tarou.|,V|x Ha Te Xe WNHbl U y4acCToOK CETU.

3.2.64. Ha aBTOoTpaHcdopmaTopax (MHOroo6MOTOYHBLIX TpaHcopmaTopax) C nuUTaHMeMm C
HECKONMbKMX CTOPOH 3aliuTy OT TOKOB, BbI3BaHHbIX BHeWwHMMU K3, Heobxogumo BbINONHATHL
HanpaBreHHON, ecnu 3To TpebyeTcsi MO YCNOBUSIM CENEKTUBHOCTU.

3.2.65. Ha aBToTpaHcdopmaTtopax 220-500 kB nogctaHumin, 6rnokax reHepaTtop - TpaHcdopmaTtop
330-500 kB wn aBTOTpaHctopmaTopax cBasn 220-500 kB anekTpocTaHumMi AoOmkHa  ObiTb
npegycMoTpeHa BO3MOXHOCTb ONepaTUBHOIO YCKOPEHWS 3alyT OT TOKOB, OOYCMOBMNEHHbIX BHELUHUMU
K3, npu BbiBoge 13 genicteus gnddepeHumanbHbiX 3aluT WWH UM OLUMHOBKK, obecneyvBaroLlero
OTKIMIOYEHNE MOBPEXOEHNA Ha dnemeHTax, ocTaBlumxcad 6e3 ObiCTpPOAENCTBYIOWEN 3awuTbl C
BblAepXKon BpemeHn okorio 0,5 c.

3.2.66. Ha noHwxatowmx TpaHcdopmaTopax u brnokax TpaHcdhopmaTtop - Maructparnbs C BbICLUUM
HanpsbkeHvem go 35 kB 1 coeguHeHveM OOMOTKM HU3LLErO HampsbkeHWs B 3Be3dy C 3a3eMIIeHHOMN
HeMTpanblo cregyert npegycmaTtpyBaTh 3almUTy OT ogHOMAa3HbIX 3aMblKaHWIN Ha 3eMI10 B CeTU HU3LLEro
HanpsikeHWsl, OCyLLECTBSEMYIO MPUMEHEHNEM:

1) MaKkcuManbHOM TOKOBOW 3alimTbl OT BHeWHux K3, yCTaHaBJ’II/IBaeMOl;I Ha CTOpPOHE BbICLUEro
HanpsaXxeHud, n, ecrnn 3To Tpe6yeTC$| Nno yCnoBuiOo 4yBCTBUTENTIbHOCTHU, B TpexpeneﬁHOM NUCNONMHEHUN;

2) aBTOMaTMYECKUX BbIKITOMaTENEN Nnn npe,qoxpaHMTeneﬁ Ha BbiBOAAX HU3LLErro Hanps>XXeHus,;

3) cneumanbHoOM 3aluTbl HYNeBOW NocrefoBaTeNbHOCTY, YCTaHaBNMBAeMOW B HYNEBOM MPOBOAE
TpaHcdopmMaTopa (Npy HEAOCTaTOYHON YYBCTBUTENBHOCTY 3aLUMT Mo M. 1 1 2).

Ons NpOMBILLMEHHBIX 3MEKTPOYCTaHOBOK, ecnu cbopka Ha CTOpPOHE HU3LIEro HampshkeHUs C
annapaTtamu 3aluTbl NPUCOEAVHEHUIA HAXOAMTCS B HEMOCPEACTBEHHON GNMU30CTU OT TpaHcdopMaTopa
(mo 30 M) unu coegmHeHre Mexay TpaHcOpPMaToOpoM 1 CGOPKOK BbINMOMHEHO TpexdasHbIMU kabensmu,
JonyckaeTcs 3alUuTy no M. 3 He NPYMEHSTb.

|_|pl/l NPUMEHEHUN 3alnTbl NO M. 3 OonyckaeTcda He cornacoBbiBaTb €€ C 3alutamMy 3N1IeMEeHTOB,
oTXogAawmnx ot C60pKVI Ha CTOPOHE HU3LLEero Hanps>XeHnd.

[Ons cxembl NUHUA - TpchcbopmaTop B Cny4Yae npuMeHeHua 3aluntbl no n. 3 OonyckaeTca He
npoknagbiBatb cneumaneHbIn KOHTpOJ'IbeIVI kabenb Ons obecrnevyeHnss OEUCTBUS 3TOWM 3alUUTbl Ha
BblKNO4YaTeNlb CO CTOPOHbI BbICLUEro HanpsaXXeHna U BbINONMHATL €€ C OENCTBMEM Ha aBTOMAaTUYECKUM
BblKnO4aTernb, yCTaHOBHeHHbIVI Ha CTOPOHE HU3LLEero Hanps>xeHu4.

TpeboBaHusi HacTosillero naparpada pacnpocTpaHsloTCs  Takke Ha  3alUTy  yKasdaHHbIX
TpaHcopMaTopOB NpeaoXpaHUTENsSIMU, YCTaHOBIIEHHBIMU HA CTOPOHE BbICLLETO HAMNPSXKEHNSI.

3.2.67. Ha cTopoHe HU3WeEro HanpsXXeHNs MnoHWXaloWwmx TpaHc(opMaTopoB C  BbICLUMM
HanpsikeHveM 3-10 kB, nuTalowmx c6opkM € NpUcoeaMHEHAMN, 3aLUMLLEHHBIMW NPegoXpaHuTensamu,
cnepyeT ycTaHaBnuBaTh rMaBHbIN NPegoXpaHUTENb UM aBTOMAaTUYECKUIA BbIKMoYaTerb.

Ecnn npenoxpaHnTenn Ha npucoeanHeHnAX HU3LWero HanpsXeHuna wn npeaoxpaHutenu (MJ'IM
peneﬁHaﬂ 38LLWITa) Ha CTOPOHE BbICLLUEro Hanpsa>XeHnq O6CJ'Iy)KVIBalOTCF| N HaxogAaTcAa B BeaeHnn oaHoro
N TOro Xe nepcoHana (Hanpmmep, TOJIbKO MepcCOoHasla 3HeprocuctemMbl WU TOJNbKO nepcoHana
I'IOTpe6VITeJ'IF|), TO rnaBHbIN npenoxpaHnTenb nnm aBTOMaTMYECKUN BbIKMOYaTeNb Ha CTOpPOHE HU3Lero
HanpshKkeHnA TpchcbopmaTopa MOXET He yCTaHaBTnMBaTbCA.

3.2.68. 3awmTa oT ogHodasHbIX 3amMblkaHWi Ha 3emnto no 3.2.51, n. 8, gormkHa ObITb BLIMNOSHEHA B
cooTBeTCTBMM C 3.2.97.

3.2.69. Ha tpaHcdopmaTopax mowHocTeio 0,4 MB-A n 6onee B 3aBUCUMOCTU OT BEPOSATHOCTU ©
3HayeHMs BO3MOXHOW Meperpysku cregyetr npedycmartpvBaTb MakcuMarbHYH0 TOKOBYHO 3aliuTy OT
TOKOB, OBOYCIOBEHHbIX Neperpy3kon, ¢ 4eNCTBUEM Ha CuUrHar.

[Ons nogctaHuuit 6e3 NOCTOSIHHOIO AeXypCTBa nepcoHana JonyckaeTcst NpeaycMaTpyBaTh AefCTBre
3TOM 3alWTbl Ha aBTOMAaTUYECKyl) pasrpy3ky MIM OTKMYEHWE (Npy HEBO3MOXHOCTM TNUKBUAALUU
neperpysku Apyrumu cpegcteamm).

3.2.70. lMpyn HannuMm cO CTOPOHbI HeNTpanu TpaHchopMaTopa OTAEeNbHOro aA06aBoYHOro
TpaHcdopmaTopa AN perynmpoBaHWs HanpsKeHWs nog Harpys3kon HeobGXxogumo npegycmaTtpvBaTb B
JonornHeHue K ykasaHHbiM B 3.2.51-3.2.57, 3.2.59, 3.2.63 cnegytoLime 3almTbl:



rasoByto 3aWwmTy AoH6aBo4HOro TpaHcdopmaTopa;

MakcumMarnbHyl0 TOKOBYHO 3alUMTy C TOPMOXEHMEM npu BHelHux K3 oT noBpexaeHuii B nepBUYHOMN
obmoTke gobaBoyHOro TpaHcdopmaTopa, 3a UCKIYeHneM CriyvaeB, korga ata obMoTKa BKIoYaeTcs B
30HY Jencteus aAuddepeHumnanbHOM TOKOBOW 3aluuTbl Lernerd CTOPOHbl HU3LIEro  HamnpsbkeHus
aBToTpaHccopmaTtopa;

AuddepeHLanbHylo  3aluTy, KoTopasi OXBaTbiBaeT BTOPWYHYIO OOMOTKY — [06aBOYHOrO
TpaHcdopmaTopa.

3.2.71. 3awuty nuHenHoro fobaBoYHOro TpaHcdopmaTopa, YCTaHOBIIEHHOMO CO CTOPOHbI HU3LLEro
HanpshkeHWs aBToTpaHcdopmaTopa, CrneayeT OCyLeCTBASATb:

rasoBoM 3alUTON CcOBCTBEHHO [06GaBOYHOro TpaHcopMaTopa M 3alUTOR  KOHTAKTOPHOIO
ycTponctBa PIMH, koTopasi MOXeT ObITb BbINOMHEHA C NPUMEHEHUEM pere AABMEHWS UM OTAENbHOrO
rasoBOro pere;

anddepeHumnansHon TOKOBOW 3awmTon uenen CTOPOHbI HU3Lero HanpshKeHus
aBToTpaHcdopmartopa.

3ALLUTA BJIOKOB rEHEPATOP - TPAHC®OPMATOP

3.2.72. ina GrokoB reHepaTop - TpaHccopmaTtop C reHepatopamyv MoLLHOCTbio Gonee 10 MBT
OOIMKHbI ObITb MPeAYCMOTPEHbl YCTPOWUCTBA PEeNenHon 3awwmTbl OT CriegyoLwwmnx BUOOB NOBPEXOEHN U
HeHOpMarnbHbIX PEXUMOB paboThl:

1) 3amblkaHUA Ha 3eMI0 Ha CTOPOHE reHepPaTOPHOro HaMPSXKEHUS;

2) MHorogasHbIx 3aMblkaHU B 0OGMOTKE CTaTopa reHepaTtopa 1 Ha ero BeIBOAAX;

3) 3amblkaHWin MeXOY BUTKAMK OfHOM a3kl B 0OMOTKe cTaTtopa TypboreHepaTopa (B COOTBETCTBUM
c 3.2.76);

4) MHorochasHbIX 3aMblkaHuii B 0GMOTKax 1 Ha BbiBoAax TpaHcchopmaTopa;

5) opHOoMa3HbIX 3aMblkaHWii Ha 3emnio B 0OMOTKe TpaHcdopmaTopa UM Ha ee BbiBOAAX,
NPUCOEAVHEHHBIX K CETU C BOMbLUMMU TOKaMM 3aMblKaHVsi Ha 3eMIHo;

6) 3aMblkaHUIA MeXaY BUTKaMKU B 06MOTKax TpaHcdopmaTopa;
7) BHELWHNX K3;

8) neperpysku reHepatopa Tokamu obpaTHON nocriegoBaTenbHOCTU (4ns 6MoKoB ¢ reHepaTopamu
MoLLHoCTbo 6onee 30 MBT);

9) cMMMETPUYHO Neperpy3ku 06MOTKM cTaTopa reHepaTopa U 06MOTOK TpaHcopMaTopa;

10) neperpy3ks OOMOTKM poTOpa reHepaTopa TOKOM BO30yXAeHusi (ans TypboreHepaTopoB C
HenocpeaCTBEHHbIM OXNaXaeHeM NPOBOAHUKOB OGMOTOK 1 Ansl TApOreHepaTopoB);

11) NOBbILLEHUS HaMpPsKEHWUsI Ha cTaTope reHepaTopa U TpaHcgopmaTtope 6rnoka (ans Grokos c
TypGoreHepaTopamu MoLLHOCTbI0 160 MBT 1 Gonee 1 Anst Bcex GOKOB € rMaporeHepaTopamu);

12) 3ambIKaHUA Ha 3eMIT0 B OHOW TOYKE Lenu Bo30yxaeHus (B cooTBeTcTBuU C 3.2.85);

13) 3amblkaHUn Ha 3emMi0 BO BTOPOM TOYKE LEnu BO30YxAeHus TypboreHepaTtopa MOLLHOCTbLIO
meHee 160 MBT;

o 1
14) aCMHXPOHHOTO pexrMa ¢ noTeper Bo3byxxaeHus (B cooTBeTcTBum ¢ 3.2.86);

O npenoTBpaLLeH acCMHXPOHHOTO pexuma 6e3 noTepu Bo3byxaeHus cum. rmn. 3.3.



15) noHwKeHns ypoBHa Macna B 6ake TpaHcdopmaTtopa;
16) yacTtuuHoro npo6os n3onsuyum Beogos 500 kB TpaHcdopmMaToposB.

3.2.73. YKasaHua Mo BbIMNONHEHWNIO 3aliMTbl FEHepaTopoB W MOBbILWAKLUX TpaHC(opMaTopos,
OTHOCSILLUMXCH K UX pa3genbHon paboTe, AeicTBUTENbHBI M AN TOrO Cry4vasi, Korga oHn o6beanHeHb! B
6nok reHepaTop-TpaHcdopmaTtop (aBToTpaHcdopmaTtop), C y4eTom TpeboBaHui, NpuBedEeHHbIX B
3.2.74-3.2.90.

3.2.74. Ha 6nokax c reHepatopamu MoliHOCTblo Gornee 30 MBT, kak npaBuno, JofmkHa ObiTb
npegycMoTpeHa 3alumTa OT 3aMblKaHWIM Ha 3eMITI0 B LIeNW reHepaTOPHOro HamnpshkeHUs, OXBaTbiBaloLLas
BCIO OOMOTKy cTaTopa.

Mpn MowHoctn reHepatopa 6GnokoB 30 MBT u MeHee cnegyeT MpUMEHsITb YCTPOWMCTBA,
sawmwaowme He MmeHee 85% obMoTkM cTatopa. NpumMeHeHne Takmx YCTPOMCTB AOMNyCKaeTcs Takke Ha
6nokax ¢ TypboreHepaTopamu MowHocTeto oT 30 go 160 MBT, ecnu ans 3awmTbl Bcen 0BMOTKM
cTatopa TpebyeTcs BKoYeHVe B LieMb reHepaTopa AONOMHUTENBHOM annapaTtypsl.

3awwmTta gormkHa ObITb BbIMOMHEHA C AENCTBMEM Ha OTKIOYEHUE C BblAEPXKKON BpeMeHu He Gonee
0,5 ¢ Ha Bcex Gnokax 6e3 OTBETBNEHUA Ha reHEpPaTOPHOM HAMNPsHXKEHWUM U C OTBETBMEHUSMMU K
TpaHcdpopMaTopam COBCTBEHHbIX HyxAd. Ha 6rokax, UMeloLMX 3NeKTPUYECKyl CBA3b C CEeTblo
COBCTBEHHbIX HYXXA U NoTpebuTenen, NUTaLWUXCA MO NINHUAM OT OTBETBIIEHWI MeXQy reHepaTopoMm
1 TpaHchopMaTopoM, €CnM EMKOCTHBIN TOK 3aMblKaHWi Ha 3emnto cocTaensieT 5 A n 6onee, JOMKHbI
OblTb YCTaHOBIEHbl OENCTBYIOLIME Ha OTKIIOYEHVEe 3almTbl OT 3aMblkaHWMM Ha 3eMnio B 0bMoTke
cTtaTopa reHepatopa W OT [BOWHbIX 3aMblKaHWN Ha 3eMNio, Kak 3To npedycMaTpuBaeTcs Ha
reHepartopax, paboTaoLmx Ha cbopHble WirHbl (cM. 3.2.38 1 3.2.39); ecnn eMKOCTHBIN TOK 3aMblKaHus
Ha 3eMri0 cocTaBnsieT MeHee 5 A, TO 3aluMTa OT 3aMblKaHW Ha 3eMMo MOXET OblTb BbINOMHEHa Tak
Xe, kaK Ha 6riokax 6e3 OTBETBMEHWI Ha reHepaTOPHOM HaMNpsPKEHUN, HO C AEeACTBUEM Ha curHan.

Mpy HanuuMu BbIKNOYaTENs B LENW reHepaTopa [AomkHa OblTb AOMOMHUTENbHO MpedycMoTpeHa
curHanusauus 3amblkaHWid Ha 3eMIio Ha CTOpPOHE TeHepaToOPHOro HanpshkeHusi TpaHcdopmaTopa
onoka.

3.2.75. Ha 6noke c reHepaTtopoM, WMENLIMM KOCBEHHOE OXIaXAEHWEe, COCTOSLEM W3 OAHOro
reHepatopa W OfHOro TpaHcdopmaTopa, NpW OTCYTCTBUM BbIKMOYaTENss B LENuM reHepaTtopa
peKkoMeHayeTcst npedycMaTpyBaTe OAHY OOLLyl0 MpoAonbHy AnddpepeHumansHyo 3awwmTy 6noka.
Mpu Hanuuumn BbIKMNOYATENS! B LIENW reHepaTopa Ha reHepatope U TpaHcdopmaTope OOMKHbI ObiTb
YCTaHOBIEHbI OTAENbHblE AnddepeHLManbHbIE 3aLLnThI.

Mpw ncnonb3oBaHun B 6roke ABYX TpaHCGOPMaTOpPOB BMECTO OAHOTO, @ Takke npu pabote ABYX U
©onee reHepatopoB 6e3 BbikntoyaTenen B 6oke ¢ 0gHUM TpaHcOpMaTopoM (YKPYMHEHHbIV G10K) Ha
KaXOoM reHepatope MW TpaHcdopmaTope MolHocTbio 125 MB-A u Gonee pomkHa ObiTb
npegycMoTpeHa oTAenbHas npogonbHas anddpepeHumansbHaa 3awmTa. [pu OTCYTCTBUM BCTPOEHHBIX
TpaHCOPMaTOPOB TOKa Ha BBOOAX HM3LIEro HanpspkeHns 3TMX TpaHcOopMaTopoB AonyckaeTcsi
npuMeHeHne obLen auddepeHLmansHoM 3aWwnuTsbl 4ns ABYX TpaHCcOopMaTopOoB.

Ha 6noke c reHepaTopoM, WMEKLMM HENOCPEACTBEHHOE OXINaXAeHUe MPOBOAHMKOB OBMOTOK,
crieqyeT npegycMmaTpuBaTth OTAENbHYH NPOAOSbHY AuddepeHLmanbHyo 3aumTy reHepatopa. [pu
3TOM, ecnv B LMW reHepatopa MMeeTCsl BblkntoyaTesb, TO AOMkHa OblTb YCTaHOBMEHa oTAeNbHas
AudbdepeHumanbHas 3awmTta TpaHcgopmaTopa brioka (Mnu kaxgoro TpaHcdopmMaTopa ecnm B 6oke ¢
reHepatopom paboTtalT [ABa TpaHcdopmatopa unu  Gonee; Npu  OTCYTCTBUM  BCTPOEHHBIX
TpaHC(OPMaToOpPOB TOKa Ha BBOJAX HM3LUEro HamnpshkeHUs 3TuX TpaHcopmaTopoB AonyckaeTcs
npumMmeHeHve oblein auddepeHumansHoOn 3awuTbl Ans TpaHcgopmMaTopoB 6rioka); nMpyu OTCYTCTBUM
BbiKMOYaTens Ans  3awuTtel TpaHcopmaTopa 6roka crnegyetr ycTaHOBUTb NMBO  OTAENbHYO
AudbdpepeHLmansHyo 3awmTy, o obLuyo NpodonbHY AnddepeHumanbHyo 3awmuty brnoka (ans
6roKoB, COCTOSILUMX M3 OJHOrO reHeparTopa W OfHoro TpaHccopmaTtopa, npeanovTuTensHa obLuas
anddepeHumanbHas 3awmTa 6noka).

Co CTOpOHbI BbICLLErO HanpsbkeHust AuddepeHumansHas 3awuTa TpaHcopmaTopa (6roka) MoxeT
ObITb BKMIOYEHA Ha TpaHcopMaTopbl TOKA, BCTPOEHHblE B TpaHccopmatop Grnoka. Mpu atom Ans
3aLUUTHLl OLUMHOBKU MEXZY BbIKMIOYATENSIMM Ha CTOPOHE BbICLLETO HaMpshKeHUst U TpaHchopMaTopoM
6roka gormkHa ObITe YyCTaHOBMNEHa OTAENbHas 3alumTa.

OtpenbHaa auddepeHumanbHas 3awmta reHepaTopoB AofbkHa ObiTb BbIMONHeHa TpexdhasHou
TpexpeneHom ¢ TOKOM cpabaTbiBaHUst aHANOrM4HO yka3aHHomy B 3.2.36.



Ons  pe3epBupoBaHWsl yKasaHHbIX AuddepeHLanbHbIX 3alMT Ha 6rnokax c reHepaTopamu
MoLuHocTbio 160 MBT 1 Gonee, MMEIOLLMMU HEMOCPEACTBEHHOE OXNaXAEHWE NMPOBOAHMKOB OOMOTOK,
criegyeT npefycmaTpuBaTh pe3epBHY0 AuddepeHUMantbHylo 3aluTy, OXBaTbIBAKLLYIO reHepaTop U
TpaHcdopmMaTop 6roka BMECTE C OLUMHOBKOW Ha CTOPOHE BbICLLEro HanpshkeHWSI.

PekomeHgyeTcss ycTaHoBKa pesepBHOM AuddepeHumansHoW 3awmutbl 65I0KOB M MPU MOLLHOCTM
reHepaTopoB C HEMOCPeACTBEHHbIM OXNaX4eHneM NPoBOAHUKOB 06MOTOK MeHee 160 MBT.

Mpu npuMeHeHUN pe3epBHO AuddepeHLMancHoW 3awmTel Ha Grnokax 6e3 BbikMoYaTens B Lenu
reHepaTopa peKkoMeHayeTcs npegycMaTpuBaTh OTAENbHbIE OCHOBHblE AvddepeHUMarnbHele 3aluuThl
reHepaTopa u TpaHcgopmaTopa.

Mpu Hanuumu BbIKNOYATENS B LIeNW reHepaTtopa pesepBHasi AvddepeHumansHas 3awmTa LOIKHA
BbINONMHATLCA C Bblaepxkon Bpemerun 0,35-0,5 c.

3.2.76. Ha TypboreHepaTopax C OBYMS wunv Tpems napanfenbHbiMuM BEeTBSIMM OBMOTKM cTaTopa
JormkHa bbITb NpegycMoOTpeHa ogHOCUCTEMHas nonepeyHas anddepeHumnanbHas 3almTa oT BUTKOBbIX
3aMblkaHUI B OHON hase, AeNCTBYyoLLaA 6e3 BblAEPKKN BPEMEHMU.

3.2.77. Ha 6nokax c reHepatopamu MowHocTeto 160 MBT u Gonee c HenocpeACTBEHHbIM
OXITaXXOEHMEM MPOBOOHMKOB OOMOTOK [OrmkHa ObiTb MpedycMoOTpeHa TokoBas 3awmrta obpaTHown
nocrnefoBaTeNnbHOCTU  C  MHTErpanbHOM — 3aBMCUMOW  XapaKTEpUCTUKOW,  COOTBETCTBYHOLLEN
XapakTepucTuke  [AOMNYCTUMbIX — MEeperpy3ok  3alullaeMoro  reHepatopa Tokamu — obpaTHown
nocrnenoBaTenbHOCTU. 3aluTa JormkHa AeACTBOBaTL Ha OTKITHOYEHME BIKIIOYATENS reHepaTopa, a npu
€ro OTCYTCTBMM - Ha OTKIoYeHue Grnoka oT ceTu. [Ina pe3epBUpOBaHUS 3aLLUUT CMEXHbIX C Grokamm
3NeMEeHTOB YyKaszaHHas 3aluMTa [OfbKHa MMeTb opraH C He3aBUCUMOW BblAEPXKOW BpeMeHU,
OENCTBYIOLLMIA Ha OTKIIOYEHNE Broka OT CETU 1 ABYXCTYNeH4YaTbiM AencTBueM cornacHo 3.2.81.

Ha 6nokax c reHepatopamu MOLLHOCTbIO MeHee 160 MBT, umelOWMMKU HeNocpeacTBEHHOE
OoXNaxaeHne NpoBOAHMKOB OOMOTOK, a Takke Ha Gnokax ¢ rmgporeHepaTopamu MoLHocTeo 6onee 30
MBT, umetoLnMM KOCBEHHOE OXNaXKAeHue, TOKOBYIO 3almuTy oBpaTHON nocrnegoBaTenibHOCTU crieqyet
BbIMOSMHATL CO CTYMEHYaToOn NN 3aBUCUMOW BbIOEPXKKON BpeMeHW. Mpu 9TOM pasHble CTyNeHN 3alunThl
MOryT UMeTb ofHy unu Gonee Bblioepxek BpemeHu (cm. 3.2.81, n. 4). YkasaHHasi cTyneHdaTas unm
3aBUCMMasi BblepKKa BpeMeHW [orbkHa ObiTb corflacoBaHa C  XapakTepUCTUKOM  AOMYyCTUMbIX
neperpysok reHepaTopa TokoM obpaTHoin nocrnegoBaTensHocTH (cm. 3.2.41).

Ha 6nokax ¢ TypbGoreHepaTtopamu ¢ KOCBEHHbLIM OXNaaeHueM MoLLHocTbio bonee 30 MBT 3awura
[oImKHa ObiTb BbINOMNHEHa cornacHo 3.2.41.

Kpome 3awuT, OeicTBYIOWMX Ha OTKIOYeHWe, Ha Bcex Brokax ¢ TypboreHepatopamMy MOLLHOCTBIO
6onee 30 MBT pomkHa ObiTb NpegycMOTpeHa CurHanusauumsi neperpysks Tokamum obpaTHou
nocrnegoBaTenbHOCTU, BbiMOMHAEMas B COOTBETCTBUN € 3.2.41.

3.2.78. Ha 6nokax c reHepatopamu moLLHocTblo 6onee 30 MBT 3awuta oT BHELUHUX CUMMETPUYHbIX
K3 pgomxHa ObITb BbINOMHeEHa, kak yka3aHo B 3.2.42. lNpu 9TOM ANs rmaporeHepaTtopoB HanpshkeHue
cpabaTblBaHus  3awWmMTbl criegyeT npuHumaTte okono 0,6-0,7 HomwuHanbHoro. Ha 6nokax c
TypboreHepaTtopamy, UMeOWMUMN pe3epBHbI  BO3OyaWTeNb, yKasaHHas 3awmTa [omkHa ObiTb
[OMoriHeHa TOKOBbIM perne, BKIOYEHHbIM Ha TOK CO CTOPOHbI BbICLLEro HanpsiXeHus 6oka.

Ha 6nokax c reHepaTopamu MmowHocTelo 60 MBT u Oonee BMeCTO ykasaHHOW 3aluThl
pekoMeHOyeTCA MNPUMEHSATb OUCTaHUMOHHYI0 3awmTty. Ha 6Gnokax c reHepaTopamu, WMEOLWMMM
HernocpeacTBEHHOE OXNaXAEHNe MPOBOAHUKOB OOMOTOK, BMECTO pe3epBHON AuddepeHumansHOn
3awmTbl (cM. 3.2.75) ponyckaeTcsi ycTaHaBnvBaTb [ABYXCTYMEHYaTyl0 AUCTAHLUMOHHYHO 3awmTy OT
Mexaydas3HbIX KOPOTKUX 3aMbIKaHUN.

MepBad cCTyneHb 9TOWM 3awWmMTbl, OCyLleCcTBRsOWaa OrnwkHee pe3epBMpoBaHue, [OOIMKHA
BbIMOSHATLCA C GNIOKMPOBKOW MPW KavaHWsIX 1 AeNCTBOBaTb, Kak yka3aHo B 3.2.81, n. 3, C BblAepXKON
BpeMeHn He Bonee 1 c. [NepBasa cTyneHb OOMKHa HageXHO OXBaTbiBaTb TpaHcdopmaTtop Oroka nmpu
obecneyeHUn CeneKkTMBHOCTM C 3alUMTaMn CMEXHbIX arieMeHTOB. Pe3epBMpoBaHne NepBON CTYNEHbHO
3aWnT reHepatopa obs3aTenbHO, ecrnM Ha Groke NPUMEHSIITCA OTAenbHble AnddepeHumanbHble
3awuThl TpaHcopmaTopa u reHepartopa.

BTopasi cTyneHb, ocyLlecTBrsolWasn AanbHee pe3epBNpoBaHne, JOMKHA AENCTBOBaTb, Kak yKkasaHo
B 3.2.81, n. 2.



PekomeHayeTcs ycTaHOBKa OBYXCTYNEHYATOW OUCTAHLUMOHHOWM 3alyUThl U NPU HanMuum pe3epBHON
anddpepeHLmnanbHON 3amnThbl C Lenblo yBenuyeHns achdeKTMBHOCTM AanbHero pesepsupoBaHus. O6e
CTyNeHU OUCTaHLMOHHOW 3alUnThbl B 3TOM Cryyae AOMmkHbl 4eNCTBOBaTh, Kak ykasaHo B 3.2.81, n. 2.

3.2.79. 3awmTty ot BHewHnx K3 Ha 6nokax c reHepatopammn mowyHocTblo 30 MBT n meHee crnegyeT
BbIMONHATE B cooTBeTcTBMM C 3.2.43. [lapametpbl cpabaTbiBaHus 3awmTbl Ha 6Gnokax ¢
rmgporeHepaTopamu cnegyet npuHumaTs cornacHo 3.2.42, 3.2.43 n 3.2.78.

3.2.80. Ha 6nokax reHepaTop - TpaHccopMaTop C BbIKMHOYaTeneM B LENW reHepaTopa npu
OTCYTCTBMM pe3epBHON AudbdepeHumanbHOW 3awmTel 6noka JomkHa OblTb  NpedycMoTpeHa
MakcumMarnbHas TOKOBasi 3alMTa CO CTOPOHbI BbICLUEro HanpsbkeHusi Oroka, nmpegHasHadeHHas Ans
pe3epBMpPOBaHMS OCHOBHbIX 3aLLMT TpaHchopmaTopa 6noka npyu paboTe ¢ OTKNOYEHHBIM FeHepaTOpPOM.

3.2.81. PesepBHas 3awuTa 6110KOB reHepaTtop - TpaHcopMaTop A0mKHa ObiTb BbIMNOSIHEHA C y4eTOM
cnepgytoLlero:

1. Ha cTopoHe reHepaTOpHOro HanpsixeHusi TpaHchopMaTopa 6roka 3aluuTa He ycTaHaBnMBaeTcs,
a ucrnornb3ayeTcs 3aluTa reHepaTopa.

2. I'Ip|/| OanbHeMm pes3epBMpoBaHUM 3alinTa  OOJDKHa OencTBoBaTb, Kak npasuno, C AByMA
BblAepXKaMn BpeMeHu: C I'IepBOI7I - Ha AeneHne CXemMbl Ha CTOPOHE BbICLWEero HanpsXeHud 6noka
(Hanpwmep, Ha OTKnw4yeHune wmnmHocoeaunHUTerbHOro n ceKuymnoHHOro BbIKJ'I}O'-IaTeJ'IEIZ), Cco BTOpOVI - Ha
OTKIOYeHNe Groka oT ceTu.

3. Mpu GnvkHeM pe3epBUPOBAHWM AOMKHBI MPOU3BOAMTECS OTKMOYeHUe Grioka (reHepartopa) oT
ceTw, ralleHvie nonsi reHepaTopa v ocTaHoB 6roka, ecnu aTo TpebyeTcs no 3.2.89.

4. OTtgenbHble CTyneHn vnu yCTpOVICTBa pesepBHon 3alWnTbl B 3aBUCMMOCTUN OT UX HaA3HaAYeHUA U
LI,eJ'IeCOO6pa3HOCTI/I Mcnonb30BaHMA Npu garbHEM U OnxHem pesepBmpoBaHn MOryT uMeTb OOHY, ABe
UNn Tpu BblOEPXKN BPEMEHN.

5. OpraHbl nycka HanpsbkeHusi 3awmt no 3.2.78 n 3.2.79 pekomeHdyeTcsi mpegycMatpuBaTb CO
CTOPOHbI rEHePaTOPHOro HaMPSPKEHNS U CO CTOPOHbI CETU.

6. [Ons OCHOBHbIX M pe3epBHbIX 3alMT Onoka, kKak npaBwuno, LOMKHbl ObiTb MpPeayCMOTPEHbI
OTAENbHbIE BLIXOAHbIE PENE U NMMTaHWE onepaTUBHBIM NOCTOSIHHLIM TOKOM OT Pa3HbIX aBTOMaTU4eCKMX
BbIKIloYaTenen.

3.2.82. Ha 6nokax c TypGoreHepatopamu 3alluTy OT CUMMETPUYHBIX NEPErpy3ok cTatopa criegyet
BbIMOIHATL TaK e, Kak Ha reHepaTopax, pabGoTatoLux Ha COopHbIe WuHbI (CM. 3.2.47).

Ha rmppoanektpocTaHumsix Ge3 MOCTOSIHHOTO [OeXypcTBa OMnepaTMBHOIO MepcoHana Kpome
CUrHanu3auMm CUMMETPUYHBLIX MEePerpy3ok AOMmkHa ObiTb MpedycMOTpeHa 3aliuta C He3aBUCUMOIA
XapaKTepUCTUKOW, AeACTBYIOLLAsA ¢ GorbLUIel BbiAEPXKKOV BPEMEHMN Ha OTKIoYeHMe Groka (reHepaTtopa)
M C MeHblled - Ha pasrpysky. BmecTo ykasaHHOW 3aWmMTel MOryT OblTb  MCMOMNb30BaHbI
COOTBETCTBYIOLLIME YCTPOWCTBA B CUCTEME PETYNMPOBaHUsS BO3OYXAEHNS.

3.2.83. Ha reHepatopax mowHocteto 160 MBT u 6Gonee ¢ HenocpeaCTBEHHbIM OXIaXAEHWEM
NpPOBOAHUKOB OOMOTOK 3alyuta OT neperpyskM obmoTkM poTopa TOKOM BO3DyxaeHus JormkHa ObiTb
BbIMOMIHEHA C  WHTErpanbHOM 33aBMCUMOWN  BbIAEPXKKOMW BpPEMEHM, KoTopasi COOTBETCTBYET
XapaKTepucTuKe [AOMyCTUMbIX Meperpysok reHepaTopa TOKOM BO30yxaeHus. JTa 3awmTa [AOSKHa
AeincTBOBaTb Ha OTKIOYEHME.

Mpu HEBO3MOXHOCTU BKMIOYEHUS] 3aluUTbl Ha TOK poTopa (Hanpumep, npu GecLieToYHOM
BO30Y>KAeHWUM) JonyckaeTcsl NpUMEHEHME 3aLLWTbI C HE3aBUCKMOW BbIAEPXKKOW BPEMEHU, pearvpyoLLel
Ha MoBbILLEHWE HaMNpPsHKEHNs B Lieny Bo3GYXaeHus.

B 3awmte gomkHa GbiTb NpegycMOTpeHa BO3MOXHOCTE AEUCTBUS C MEHbLUEN BbIAEPXKOW BpeEMEHU
Ha CHWKeHUe Toka Bo30yxaeHusi. Mpyu HamMuMM YCTPOWCTB OrpaHUYEHWsi Neperpysku B perynsartope
BO30YXXAEHWs1 Ae/CTBME Ha pa3rpy3Ky MOXET OCYLLIECTBMATLCS OAHOBPEMEHHO OT 3TWX YCTPOWCTB U OT
3alWuThl poTopa. [lonyckaeTcsl Takke UCMONb30BaTh YCTPOWCTBO OrpaHuyeHust neperpysku B APB ans
[JEeNcTBUA Ha pasrpy3ky (C ABYMS BblAEpXKamy BpeMeHu) U oTkmoveHve. Mpu 3ToM 3awmta c
VHTErpancHoW 3aBUCUMON BbIAEPXKON BPEMEHU MOXET HE YCTaHaBNMUBATLCS.

Ha Typ6oreHepaTtopax MolHOCTbl0 MeHee 160 MBT c HemnocpeACTBEHHbIM OXMaXOeHWEM
nNpoBOAHUKOB OOMOTOK M Ha ruaporeHepatopax MowHocTelo Gormee 30 MBT C  KOCBEHHbIM
oxnaxaeHneMm 3almTy cneayeT BbINOMHATL aHanormyHo ToMmy, Kak ykasaHo B 3.2.46.



Mpu HanUuuM yCTPOICTB rPYNMOBOro yrpasneHusi Bo3OyXAeHUEM Ha reHepaTopax pPekoMeHayeTcst
BbINOIHSATE 3aLLUUTY C 3aBUCUMON BbIAEPKKON BPEMEHU.

Mpu paboTe reHepaTOpOB C pe3epBHbIM BO3GyaMTENeM 3alyuWTa poTopa OT Meperpysku [ormkHa
octaBaTtbCsl B pabote. [pu HEBO3MOXHOCTM WCMONb30BaHUS 3allWTbl C 3aBUCUMOW BbIOAEPXKKON
BpeMEeHW [ornyckaeTcs MnpegycMaTpuBaTb Ha pPe3epBHOM BO3GyauTene 3aluty € HEe3aBUCUMOW
BbIEPXKKOW BPEMEHU.

3.2.84. Ha 6nokax c TypboreHepatopamu mowHocTelo 160 MBT 1 Gonee ans npegoTBpalleHust
MOBBILLEHNST HAMPSHKEHUS B PEXUME XONOCTOro Xoga AofmkHa ObiTb MpedycMoTpeHa 3awmta oT
MOBBILLEHNS HANPsXeHUs, KoTopasi aBTOMaTUYeCKn BbIBOAUTCA U3 AeWACTBUS Npu paboTe reHepaTopa
Ha ceTb. [Mpu gencTBUM 3aLmTbl 4OMKHO ObiTb 06ecneyeHo ralieHne nNons reHeparopa v Bo3dyautens.

Ha Gnokax c rugporeHepaTopamu Afsi NPefoTBPAaLLEHUs] MOBLILIEHWS HaMpshkeHWst npu cOpocax
Harpysku OOmkHa ObiTb MNpedycMOTpeHa 3aliuTa OT MOBbILEHUSI HanpsbkeHusi. 3awuTa [OMkHa
JelcTBoBaTb Ha OTKMoYMeHWe 6noka (reHepatopa) M ralwleHue nons reHepaTopa. [onyckaeTcs
JelcTBUe 3aluuThl Ha OCTaHOB arperaTta.

3.2.85. 3awmta OT 3aMblkaHWA Ha 3eMmi0 B OOHOM TOYKE Lenu BO30yXAeHUst OOIkHa ObiTb
npegycMoTpeHa Ha rugporeHepartopax, Ha TypboreHepaTopax C BOASHbIM OXnaxgeHuem obMOoTKu
poTopa u Ha Bcex TypboreHepaTopax MoliHocTeio 300 MBT n Bbiwe. Ha rugporeHepaTtopax 3awmTa
JOIMKHa AeNcTBOBaTb Ha OTKIOYeHWe, a Ha TypboreHepaTopax - Ha curHar.

3awmTa OT 3aMblkaHWUIA Ha 3eMII0 BO BTOPOW TOYKe Lenu Bo3byxaeHus TypboreHepatopoB OOMmKHaA
ObITb ycTaHoBNeHa Ha 6nokax MowwHoCTL0 MeHee 160 MBT B cooTBeTcTBMM C 3.2.48.

3.2.86. Ha 6nokax c TypboreHepatopamu MowHocTelo 160 MBT u 6Gonee, umetowmmm
HerocpeAcTBEHHOE OXxrnaXdeHue nNpoBOAHMKOB OOMOTOK, W C ruagporeHepatopamu cnegyet
npegycmaTtpvBaTb YCTPOMCTBA 3aLLMThl OT aCUHXPOHHOIO pexvma c noTepei Bo30yXaeHus.

Yka3saHHble YCTPOMCTBa PEKOMEHAYETCS MPUMEHSIT U Ha TypGoreHepaTopax MOLHOCTE0 MeHee 160
MBT ¢ HenocpeCTBEHHbIM OXNaXAeHWeM MNpPOBOAHWKOB 0OMOTOK. Ha 3Tux TypGoreHepaTopax
JonyckaeTca Takke npedycMaTpuBaTe aBTOMATUYECKOE BbISIBIIEHWE aCMHXPOHHOIO PEXKMMa TOMNbKO MO
OTKIMIOYEHHOMY MOJIOKEHMIO YCTPOUCTB aBTOMATUYECKOrO ralleHust nons (6e3 npvMeHeHWs 3aluTbl OT
ACUMHXPOHHOIO pexuma).

Mpu nepeBode B aCUHXPOHHLI pexum TypGoreHepaTopa, noTepsiBLLEro Bo3GyxaeHVe, ykasaHHble
BbllLlEe YCTPOWCTBA 3alUWTbl UMW aBTOMaTUYECKOTO ralleHusi Mons AOIKHbI AeCTBOBATL HA CUrHam o
notepe BO3GYXOEHUS 1 NPOU3BOAUTL aBTOMATUYECKOE NMEPEKMOYEHNE Harpy3ku COGCTBEHHBIX HYX[ B
oTBeTBIeHneM 6roka, reHepaTop KOTOPOro NoTepsin Bo3GyxaeHne, Ha pe3epBHbIN UCTOMHUK MUTAHUSI.

Bce rugporeHepaTopbl M TypGoreHepaTopbl, He AOMycKalolMe acMHXPOHHOIO pexuma, a Takke
ocTanbHble TypbGoreHepaTopb! B YCNOBUSIX AedMLUmMTa PEAKTUBHOW MOLLHOCTM B CUCTEME NpU LeiCTBUM
yKa3aHHbIX YCTPOMCTB AOMKHbI OTKIIOYATLCS OT CETH.

3.2.87. MNpu Hanuuum BbiKMOYaTENs B LENU reHepatopa C HENOCPeaCTBEHHbIM OXNaXOeHWeM
npoBOAHUKOB OOMOTOK criegyeT npegycMaTpuBaTb pe3epBvpoOBaHWe Mpy OTKase 3TOro BblKMoYaTens
(Hanpumep, npumeHeHem YPOB).

3.2.88. YPOB 110 kB » Bbllle Ha 3nekTpoCTaHUMUAX [AOIMKHO ObiTb BBLIMNOMIHEHO C Y4eTOM
cnegyoLlero:

1. AnA npefoTBpalLeHnss U3NULIHEro OTKMIYEHNS HECKOMbKMX OMOKOB pesepBHONM 3almuTon npu
BO3HWMKHOBEHMN Ha OOHOM W3 HMX HEMONMHOga3HOro pexuma B pesynbTaTe OTkasa BblkMoyaTens c
nodasHbIM MPUBOAOM MpPU €ro OTKIMIOYEHUW Ha 3JNEKTPOCTaHUUSIX C reHepaTopamu, UMELWUMn
HernocpeACcTBEHHOE OXnaXdeHne NpPOBOAHMKOB OOMOTOK, JOIKeH OblTb MpedyCMOTPEH YCKOPEHHbIN
3anyck YPOB (Hanpvmep, OT TOKOBOW 3aLiuThbl HYNIEBOW NocrneaoBaTensHOCTN TpaHcdopMaTopa 6noka
CO CTOPOHbI CeTU € 6OMbLUMM TOKOM 3aMbIKaHWs Ha 3eMI0).

2. NS aneKkTpoCTaHUMIN, Ha KOTOPbIX BMOKM reHepaTop - TpaHCcOPMaTop U NUHUM UMEIT obLune
BbIKMOYATENN (Hanpumep, NpyM MPUMEHEHUN MOMYTOPHOM CXeMbl WM CXEMbl MHOFOYrOrbHMKA),
HeobxoOMMO npeAycMaTpuBaTb YCTPOWCTBO TEMEOTKIIOYEHUS Ans OTKMoYEeHWs Bblkmovatens u
3anpeta AlB Ha NpOTUBOMNOMOXHOM KOHLEe NuHMK Npu gericteum YPOB B criydae ero nycka ot 3awuTbl
6rnoka. Kpome Toro, cnepyetr npegycmatpuBaTh nJenctBue YPOB Ha ocTaHOB nepemaTyuka
BbICOKOYaCTOTHOW 3aLLMUTbI.



3.2.89. lNpun pencTBMM Ha OTKIOYEHWE 3alUT cTaTopa reHepaTopa M TpaHcdopmartopa 6noka ot
BHYTPEHHMX MOBPEXAEHWN, a TakKke 3aluT poTopa reHepaTopa AOMMKHO MPOM3BOAUTLCS OTKIOYEHWe
NMOBPEXAEHHOro ariemMeHTa OT CeTW, raweHne nons reHepatopa W Bo3byguTend, nyck YPOB wn
OCYLLECTBNATLCHA BO3AENCTBME HA TEXHONOMMYECKME 3aLUnThl.

Ecnn oTkmioveHne OT 3awmTbl NPUBOAUT K OOECTOUMBAHWMIO Harpy3kM COOCTBEHHbIX HYXA,
NpUCOeQNHEHHON OTBETBIieHMEM K Onoky, 3awmTa [OorpkHa AeWCTBOBaTb TakkKe Ha OTKIoYeHue
BbIKMtoYaTenen B Lenu pabovero MCTOYHMKa NMTaHWs COBCTBEHHbIX HYXA ON151 X NepeBoAa Ha NuTaHve
OT pe3epBHOro UCTOYHMKA C NnomoLLbo ABP.

PesepBHble 3alLMThl reHepaTopa 1 TpaHcdopmaTopa Oroka Npu BHELLUHUX MOBPEXOEHWUSIX LOJDKHbI
nencTteBoBaTb B cooTBeTcTBUMM € 3.2.81, n. 2-4.

Ha TennoBbIx ANEKTPOoCTaHUMAX C 6ro4YHON cxemoi B TENSOBOM 4YacTu B crnyyasax OTKIo4YeHuA 6noka
Npn BHYTPEHHUX NOBPEXOEHUAX LOOJDKEH obecne4ynmBaTbCa MOSHbLIA OCTAHOB OrioKa. I'Ipm BHELHNX
NoBpeXAeHUAX, a Takke npu OencTBumM  3alMt B TeX Ccny4dadax, Korga MOXeT ObITb 6bICTpO
BOCCTaHOBJ1€Ha pa60Ta 6noka, Gnok AOMmKeH nepeBoanTbCA B PEeXMM XONOCTOro xoda, ecnn 3T1oT
pexum gonyckaeTcd TenfiomexaHn4eCknm O60py,D,OBaHVIeM.

Ha r’MOopo3NEeKTPOCTaHUMAX NMpPpU BHYTPEHHUX MOBPEXOAEHUAX 6noka KpOMe OTKIH4YeHnsA Onoka
OOJKeH npou3BoaunTbCA OCTaHOB  arperara. [enctene Ha ocTaHOB arperata ponyckaetcd
OCYyLLEeCTBNATL TakKe Npu OTKIHOYEHUN 6noka B pesynbTate BHELWWHUX nospem,quMVl.

3.2.90. Ha 6nokax reHepaTop - TpaHCOpPMAaTop - fIMHUS OCHOBHAsA 3allMTa NIMHUM U pe3epBHasi
3aWwmTa Co CTOPOHbI 9HEProcUcTeMbl OOMKHbI OblTb BbIMOSIHEHBI B COOTBETCTBMM C TpeboBaHWAMM
HacTosILLeN rnaBbl MO 3aliMTe NMHWUWA, @ CO CTOPOHblI Groka (YHKUWMM Pe3epBHOW 3aluUTbl SIMHWK
OOIMKHbI BbIMOSHATLCS pe3epBHbIMU 3almTamm 6oka.

3awumTa 6noka gormkHa ObiTb BbIMOMHEHA COrnacHo npmeegeHHbIM Bbllle Tp66OBaHVIF|M.

HevicTtBre 3aWwmThl 6N10Ka Ha OTKMOYEHUE BblKNovaTens u nycK YPOB co CTOPOHbI 3HEPrOCUCTEMDbI
OOJDKHO nepenaBatbCA C MOMOLWbH OBYX B3anMOpe3epBUPYEMbIX yCTpOVICTB TENEeOoTKNM4YeHna no
BbICOKOYACTOTHOMY KaHany vy no npoBogamM CBA3N. Kpome TOro, pekomMmeHayetTcda npeagycMmatTpmBeatb
OAHOBpPEMEHHOEe nencTeme 3awmnTbl 6rioka Ha OCTaHoB nepegartyumka BbICOKOYACTOTHOM 3aLUnThI.

Ha 6nokax c TypboreHepaTopamu (Mpu OGROYHOM CXemMe B TEMNMOBOW 4YacTu) CO CTOPOHbI
3HEprocmMcTeMbl  [OMKHO  NepedaBaTbCsl € MOMOLUBID  YCTPOMCTBA  TENEOTKIOYEHUs  Ha
NPOTUBOMNONOXHbIA KOHEL, MUHUW AeACTBMUE 3aLUMTbl LUWH (NPU ABOWHOW CUCTEME LUMH) UNKU OencTBue
YPOB (npv MONyTOPHOW CXeMe WM CXeMe MHOrOoyroribHUKa) COOTBETCTBEHHO Ha mepeBos 6rnoka B
pexvM XOMnocToro Xoda WM Ha raleHue nomnsi reHepatopa M ocTaHoB Ornoka. Kpome Toro,
pekoMeHayeTCsl UCMOonb30BaTb YCTPOWCTBO TEMEOTKMIOYMEHUS] AN YCKOPEHUs ralleHusi nonst
reHepatopa W OTKMIOYEHUWE COOCTBEHHbIX HYXO MNpU OENCTBUM PE3EPBHbIX 3alUT CO CTOPOHbI
3HEProcuUCTEMbI.

Mpy HenonHoda3HOM OTKIOYEHNN BbIKITHOYATENS CO CTOPOHbI CETU C BOMbLUMM TOKOM 3aMblKaHUS Ha
3eMIto, JOIMKEH NPOU3BOANTLCS YCKOPEHHbIN 3anyck YPOB Tak xe, kak 3To npegycMoTpeHo B 3.2.88, n.
1.

3ALUTA BO3AYLWIHbIX U KABEJIbHbIX HVII-!I/IVI B CETAX HANPAXEHMEM 3-
10 kB C USOJNIMPOBAHHOWU HEUTPAJIbIO

3.2.91. Onsa nuHun B cetax 3-10 kB ¢ nsonupoBaHHOW HeWTpanbio (B TOM YMCME U C HEWTparblo,
3a3eMIIeHHON Yepe3 AyroracuTernbHbIN PeakTop) AOMMKHbI ObiTb MPeayCMOTPEHb! YCTPOMCTBA penenHon
3aWmTbl OT MHOrOda3HbIX 3aMbIKaHWUIA U OT OAHOMA3HbIX 3aMblKaHUIA Ha 3eMIi0.

3.2.92. 3Bawuty OT MHOrogasHbiXx 3amblkaHWiA criegyeT npegycMaTpuBaTe B ABYyX(ha3HOM
WCMONHEHUM W BKIlOYaTb B OAHM U Te e dasbl MO BCeN CeTU AaHHOro HanpsbkeHust ans obecneveHns
OTKMNOYeHNs1 B OOnbLUMHCTBE CryyYaeB [ABOWHbIX 3aMblkaHWA Ha 3eMri0 TOMbKO OAHOTO MecTa
NOBPEXAEHMS.

3awmTa aomkHa ObiTb BbIMNOSTHEHA OOHO-, OByX- nnun TpexpeneVlHon B 3aBUCUMOCTUN OT Tpe6OBaHVIl7I
YyBCTBUTENTIbHOCTU N HAAEXHOCTU.



3.2.93. Ha 0AMHOYHbIX NNHUAX C OOHOCTOPOHHUM MUTaHWEM OT MHOrodasHbIX 3aMblkaHUA AOMKHa
yCTaHaBnMuBaTbCHA, KakK MpaBuio, [AOBYXCTyNeH4yaTast TOKOBas 3aliuta, nepBasi CTyrneHb KOTOpOW
BbINOMHEHA B BWAE TOKOBOW OTCEYKM, @ BTOpas - B BUAE MaKkCUMarnbHOW TOKOBOW 3aluTbl C
HE3aBMCUMOW NN 3aBUCMMOW XapaKTEPUCTUKON BbIAEPKKMA BPEMEHMU.

Ha HepeakTMpoBaHHbIX KaberbHbIX NUHUAX C OAHOCTOPOHHUMM MUTAHUEM, OTXOASALIMX OT LUMH
3NEKTPOCTaHLUUIA, TOKOBbIE OTCEYKM AOIPKHbI ObiTb BbIMNOMHEHbI 6€3 BbIAEPXKM BPEMEHW U 30HA WX
OencTBusl JormkHa ObiTb onpeaeneHa u3 ycroBust oTkmtoveHus K3, conpoBOXOalLLMXCS OCTaTOYHbIM
HanpsbkeHMeM Ha LUMHaxX yKa3aHHbIX anekTpocTaHumin Huxe 0,5-0,6 HoMuHanbHoro. [ns BbiINOnHeHust
YKa3aHHOIo YCroBuS LOMYCKAETCA BbINOMHATL 3aLUUTY HECEMEKTMBHOW B COYETAaHUWM C YCTPOWCTBaAMMU
AlNB wnn ABP, ucnpasnsitoiMMyM MOMHOCTbIO MMM YaCTUYHO HeCeneKTUBHOe [AeWCTBUEe 3alluTbl.
JonyckaeTcs ycTaHaBNvBaTb YKka3aHHbIE OTCEYKM TAKKE HA NIMHUAX, OTXOAALMX OT LUMH NOACTaHLMUA 1
NUTaOLWKNX KPYMHbIE CUHXPOHHbIE arieKTpoaBuraTenu.

Ecnn Ha HepeakTMpOBaHHbIX kaberbHbIX IMHUAX C OOQHOCTOPOHHUM NUTaAHWEM, OTXOASALMX OT LUMH
3MEeKTPOCTaHLUMIN, TOKOBblE OTCEYKM He MOryT OblTb MpYMeHeHbl No TpeboBaHMsIM CenekTMBHOCTU, TO
ans obecneveHns BbiCTpogencTBMA AonyckaeTcss npegycMatpueaTh 3awmTtbl no 3.2.94, n. 2 wnn 3.
MpyMeHeHne 3TUX 3awWwWT JoMnyckaeTcsd Takke ANs pabodnmx MUMHWA COBCTBEHHBIX HYXA TEMoBbIX
3NEKTPOCTAHLMN.

Ha PeakTMpOBaHHbIX JNUHUAX, BbIKIKOYaTENIM KOTOPbIX HE pacCYUTaHbl Ha OTKNOYEeHUe K3 no
peakTopa, TOKOBble OTCEe4YKM HEe 0oNnYyCKalkoTCA.

3.2.94. Ha o4MHO4YHbIX NUHUSIX C OBYCTOPOHHUM NUTAHMEM NpU Hann4nnm mnn oTCcyTCTBUN 06X0aHbIX
CBSI3eM, a TaKKe Ha NIMHUNAX, BXOASLLMX B KOnbUEBYIO CE€Tb C OHOWM TOYKOM NUTaHUS, pekomMmeHayeTca
NPUMEHATb Te€ Xe 3alUTbl, YTO U Ha OOMHOYHbLIX JIMHUAX C OOHOCTOPOHHUM NMUTaHUEM (CM. 3.2.93),
BbIMNOJNTHAA UX NMpU HeobxoanmocTun HanpaBleHHbIMU.

B uensax ynpoweHua 3alnT um obecneyeHnss Mx CEeneKkTUBHOro OencTBus AonyckaeTtca NpUMeHATb
aBTOMaTn4eckoe peneHme cetu Ha pagumanbHble Yy4aCcTKM B MOMEHT BO3HUKHOBEHUA noBpeXaeHua C
nocnenyrowmm aBToMaTUM4eCKMM €€ BOCCTaHOBJTIEHNEM.

Ecnn HeHanpaelieHHada Wnn HanpaefieHHaa TOKOBaA CTyrneH4YaTasd 3aluta He obecne4ymBaet
Tpe6yeMb|x 6blCTp0,D,eﬁCTBMﬂ N CENEKTUBHOCTU, O0MYyCKaeTCAa npeaycmMmaTpmeaTtb cnegyrouime 3anTbl:

1) UCTAHUMOHHYIO 3alWTy B NPOCTENLIEM UCTIONHEHUN;
2) nonepeyHyto anddpepeHUmansHy0 TOKOBYHO 3aLUMTY (AN COBOEHHbIX KaGerbHbIX NIMHWIA);

3) npogonbHylo AOudpdepeHUManbHylo TOKOBYKO 3alUUTy ON1S1 KOPOTKMX Y4YacTKOB JUHWMA; npwu
HeoBGXOAMMOCTU MpOKNadkM cneunanbHoro kabens Tonbko AN NpoaonbHoi AnddpepeHumansHom
3alMTLI ANWHA ero AomkHa BbiTh He Bonee 3 K.

Ons 3awuT, ykasaHHbIX B N. 2 U 3, B Ka4eCcTBe PE3epBHON 3alUMThl CriefdyeT npegycMaTpuBaTh
TOKOBYIO 3aLLUTY.

3.2.95. Tpu BbINONHEHUN 3alwMTbl napannensHbiX nuHui 3-10 kB cnegyeT pykoBoACTBOBaTbCA
yKasaHusiMu A napannenbHbIX NnHui B ceTax 35 kB (cm. 3.2.104).

3.2.96. 3awmTa oT 0gHOMa3HbIX 3aMbIKaHMI Ha 3eMITt0 JOIKHA ObITe BbINOMHEHA B BUAE:
CENeKTUBHOM 3aluuThl (YCTaHaBMMBAKOLLEN NOBPEXAEHHOE HAaNpaBneHne), OENCTBYIOLLEN Ha CUrHarT;

CEneKkTUBHOW 3aluTbl (yCTaHaBnMBalOLLEN MOBPEXAEHHOE HanpaBrieHue), OelcTBylollen Ha
OTKMIOYEHME, Korga 3To Heobxogumo Mo TpeboBaHusiM Ge3omacHOCTW; 3alMTa [orpkHa GblTb
yCTaHOBIEHa Ha MUTAIOLLMX STIEMEHTax BO BCEN 3MEKTPUYECKM CBA3AHHOW CETH;

yCTpOIZCTBa KOHTpONA u3ondaumn; npm 3TOM OTbICKAHME MNMOBPEXOEHHOro 3nemMeHTa [OOJDKHO
OCyLEeCTBNATLCA cneunanbHbIMU yCTpOVICTBaMI/I; 0onyCcKaeTCA OTbICKaHME NOBpPEeXOeHHOro anemMmeHTa
noo4yepenHbIM OTKIIO4YEHNEM I'IpVICOE,D,VIHeHI/IVI.

3.2.97. 3awmTa oT ogHOMa3HbIX 3aMblKaHWA Ha 3eMI0 JOMmkHA ObiTb BbINOMHEHA, Kak MpaBuIo, C
MCMNomb30BaHNEM TpaHCOPMaToOpOB TOKa HYreBOWM MOCNeaoBaTenbHOCTU. 3alumTta B NepByo odepeib
OOMKHa pearmpoBaTb Ha YCTAHOBMBLUMECA 3aMblKaHUSA Ha 3EMIT0; JOMYCKaeTCcsl TakKe MpUMEHEeHWe
YCTPOWNCTB, PETNCTPUPYIOLLUMX KPaTKOBPEMEHHbIE 3aMblkaHusl, 6e3 obecnevyeHus MOBTOPHOCTU
OEeNCTBUsS.



3awmta oT ofgHOMa3HbIX 3aMblkaHWi Ha 3eMIio, OENCTBYOLLas Ha OTKMoYeHWe 6e3 BbiOepxKu
BpemeHu no TpeGoBaHuaM Ge3onacHocT (cM. 3.2.96), formkHa OTKMOYATh TOMBKO SMEMEHT, NMUTAaOLLUiA
MOBPEXAEHHBbIA y4acToK; MpyM 3TOM B Ka4YeCTBE Pe3epBHONM [OIkHa ObiTb NpefycMOTpeHa 3aluuTa,
BbINOIHSIEMasl B BUAE 3aLUUTbl HYNeBOW MOCNefoBaTeNbHOCTU C BhblAepXkKoi BpemeHu okono 0,5 c,
JelcTBytolLlas Ha OTKIIOYEHUE BCEN 3MEKTPUYECKU CBSI3aHHOW CETW - CUCTEMbl (CEeKUUM) LUMH Unu
nuTaroLlero TpaHcgopmaTopa.

YBenuueHve Toka MPOMBILLIIEHHOW 4YacToThl creuuansHo Ans obecneveHVss OeicTBUsS 3aliuThbl B
CETW C HeWTpanblo, 3a3eMIIEHHOW uYepes3 [OyroracUTerbHbIA peakTop (Hampumep, C MOMOLLbO
paccTpoViku peakTopa), kak NpaBuIio, He AoMnyckaeTcs npedycMaTpuBaTh.

3ALUTA BO3AYLWIHbIX U KABEJIbHbIX HVIHI{IVI B CETAX HAMPSXXEHUEM 20
n 35 kB C U30JIMPOBAHHOW HEUTPAJIbIO

3.2.98. nst nuHui B ceTsax 20 u 35 kB ¢ n3onupoBaHHOM HEWTParnbio A0MKHbI ObITb NPEAYCMOTPEHbI
YCTPOWCTBA penenHomn 3almTbl OT MHOrogasHbIX 3aMblKaHUA U OT OAHOMA3HbIX 3aMblKaHUIN Ha 3eMITH0.

3.2.99. 3awmTty OT MHOrodasHbIX 3aMblkaHWA cregyeT npedycmatpveaTb B ABYX(asHOM
ABYXpernenHom UCMOMIHEHUM 1 BKItoYaTb B OAHW U Te Xe hasbl N0 BCEN CETU AaHHOro HanpsbkeHust Ans
obecneyeHnst OTKMIOYEHNS B OOMbLUMHCTBE Cry4aeB ABOWMHbLIX 3aMblKaHWA Ha 3eMI0 TOMbKO OOHOro
MecTa noBpexaeHus. B uenax MoBbIWEHWA  YYBCTBUTEMbHOCTM K  MOBPEXOEHWAM 33
TpaHcdhopmaTopamn C coegMHeHMeM OOMOTOK 3Be34a-TPeyroribHWK [OOMyCKaeTCsl  BbINOSIHeHWe
TpexpenenHon 3auTbl.

3aLIJ,VITy oT O,D,HO(*)aSHbIX 3aMblKaHUI Ha 3emIto cnenyeT BbINOJNMHATL, KaK npaBuno, ¢ OEencTBMem Ha
curHan. Ons OCyLleCTBIIeHNA 3aLlUnNTbl A0MYyCKaeTCA NCNoJib30BaTb yCTpOVICTBO KOHTpPONA nsondauunn.

3.2.100. lMpu BbIOOPE TWMNA OCHOBHOW 3alMTbl CNegyeT yyYnTbiBaTb TpeboBaHus obecneyeHusi
YyCTOMYMBOCTM paboTbl 3HEProcMCTEMbl U HAgEXHON paboTel NOTpebuTens aHanorM4Ho ToMy, Kak 310
YYUTBIBAETCA ANs 3awuTbl NMHUIA HanpsbkeHneM 110 kB (cm. 3.2.108).

3.2.101. Ha 0AMHOYHbLIX NIMHUAX C OAHOCTOPOHHUM MUTaHUEM OT MHOrogasHbIX 3aMblKaHUN AOMMKHbI
ObITb YCTAHOBIEHbI MPENMYLLECTBEHHO CTYMEHYaTble 3alUTbl TOKA UMK CTyneHYaTble 3awmThl ToKa U
HaMpskeHWs, a €ecnu Takue 3aluTbl He YOOBMETBOPSAT TpeboBaHUAM YyBCTBUTENbLHOCTU WX
ObICTPOTbI  OTKMIOYEHUs noBpexaeHns (cm. 3.2.108), Hanpumep Ha TOMOBHbIX y4yacTkax, -
OVNCTaHUMOHHAs CTyneH4yaTas 3awuta NpeuMMmyLLecTBEHHO C MycKOM Mo ToKy. B mocrnegHem cnydvae B
KayecTBe OOMOINHUTENBHOW 3alMTbl PEKOMEHAYETCHA MCNOMb30BaTb TOKOBYH) OTCEYKy 6e3 BblOepXKKu
BPEMEHMU.

Ona nuHWA, CcOCTOAWMX M3 HECKONMbKMX MNocnedoBaTeNbHbIX Y4yacTKOB, B LENsX YnpoLeHus
[OMNyCcKaeTCs UCMOMb30BaHNE HECENEeKTUBHbBIX CTYMEeHYaTbIX 3alUMT TOKa M HanpsKeHWs B COMETaHUn C
ycTponcTBamu noodepenHoro AlB.

3.2.102. Ha oAMHOYHBIX NMMHUSX, UMEKLUNX NUTaHWe C OBYX uUnu Gonee cTopoH (nocnegHee - Ha
TNIMHUSIX C OTBETBMEHMSMU), KAK MPU HanMMyuM, Tak U Npu OTCYTCTBMU OOXOAHLIX CBSA3EN, a Takke Ha
TNNHUAX, BXOZALLMX B KOMbLEBYHD CETb C OOHOW TOYKOW MUTAHUS, PEKOMEHAYETCS MPUMEHATbL TE Xe
3aLLUMTbI, YTO M HA OOMHOYHBIX NMIMHUAX C OAHOCTOPOHHUM MuUTaHueM (cM. 3.2.101), BbINOMHAS UX nNpwu
Heo6XoaAMMOCTU HanpaBEHHbIMU, @ OUCTAaHUUOHHBIE - C MYCKOM OT perne conpoTuBneHus. MNpn aTom
OOMNyCcKaeTCA HECENEKTVBHOE OTKMYEHNE CMeEXHbIX anemeHToB npu K3 B "mepTBOM" 30HE MO
HarnpsKEeHWIO pene HanpaBfieHUs MOLLHOCTM, KOrda TOKOBasi OTCEYKa, MCronb3yemass B KadecTBe
pononHuTensHon 3awutbl (cMm. 3.2.101), He ycTaHaBnMBaeTCsi, HaNpuMep u3-3a HeJoOCTaTOMHOM ee
YYyBCTBUTENbLHOCTU. 3alumTa ycTaHaBNMBaETCS, Kak NPaBUIio, TOSIbKO C TEX CTOPOH, OTKyA4a MOXET ObITb
nogaHo nuTaHue.

3.2.103. Ha KOpOTKMX OAMHOYHBIX SIMHMSAX C OBYXCTOPOHHMM MUTaHWeM, Korga a1o Tpebyetca mo
yCrnoBuio BbICTPOTEI AENCTBUSA, OOMNYCKaeTCcsl NpMMEHeHNe NpoaonbHON AnddepeHumansHON 3almThbl B
KayecTBe ocHoBHOW. lNpu aToM AnuHa kabens, NpoknagbiBaeMoro crieuuansHO Anst 9TOW 3almTbl, He
[OIKHa npesbiwaTb 4 KM. [ns KOHTPONsA UCNpaBHOCTU BCMOMOraTernbHbIX MPOBOAOB 3alUMThl criegyeT
npegycMatpusaTtbh cneumanbHble YCTpoucTBa. B gononHeHwe Kk npoponbHoOM AuddepeHumansHon
3alLUMTe B KAYECTBE pe3epBHON JOMKHA ObITb MpUMeHeHa ogHa 13 3awumT no 3.2.102.



3.2.104. Ha napannenbHbIX NUHUAX, UMEeLWMX nNuTaHne ¢ AByX unu Gornee CTOPOH, a Takke Ha
nuTaloLWeM KoHUe napanfenbHbIX NMMHUA C OOHOCTOPOHHWUM MUTaHMeM MOoryT OblTb MCNOMb30BaHbl Te
)Ke 3alUmMThl, YTO M HA COOTBETCTBYIOLLMX OAUHOYHBIX MUHMAX (cM. 3.2.101 n 3.2.102).

Ons YCKOPEHUA OTKNYEeHUA NoBpeXOEeHUA, 0COGEHHOo npn NCNonNb3oBaHUN TOKOBbIX CTyneH4YaTblX
3alWNUT nnn CtyneH4yaTblX 3allMUT TOKa U HanpsaXXeHud, Ha NMHUAX C OBYCTOPOHHUM NUTaHUEM MOXET
ObITb npMMEeHeHa OONOJIHUTENbHO 3alinTa C KOHTponeM HanpaBleHUA MOLUHOCTU B napanneanon
NUHMK. 3Ta 3alumTa MOXET ObiTb BbIMNOMHEHA B BUAE OTAENbHOMN nonepequVl TOKOBOM Hal'lpaBJ'IeHHOVI
3alnTbl UM TOJNIbKO B Buae Uenn YCKOPEeHUA YCTaHOBJIIEHHbIX 3alunT (MaKCVIMaﬂbHOVI TOKOBOW,
/J,I/ICTaHLI,VIOHHOVI) C KOHTpOJ1eM HanpaBneHna MOLWHOCTH B napanneanon JIMHUW.

Ha NPMEeMHOM KOHUEe AOBYX napaniefibHbIX NUHUA C OOHOCTOPOHHUM NUTaHWEM, KaK npaBwuIio,
[OMMKHa ObITb MCnonb3oBaHa nonepe4yHas nmcbcbepeHumaanaﬂ HanpaBlieHHaA 3alnTa.

3.2.105. Ecnu 3awumTa no 3.2.104 He ygosneTBopsieT TpeboBaHunam GeicTpogencTans (cm. 3.2.108),
a 3awmuta C KOHTpONemM HanpaBfeHWs MOLLHOCTM B napannefibHOM fWMHWM HenpuMeHnMa Wmm
HexxenaTenbHa, B KayecTBe OCHOBHOW 3awuTbl (Mpy paboTe AByX napannefbHbIX NNMHUA) Ha OBYX
napannenbHbIX MUHKUAX C ABYCTOPOHHUM MUTAHWEM M Ha NUTAIOLLEM KOHLe ABYX NapannenbHbIX TUHUA
C OOHOCTOPOHHUM MUTaHWeM criegyeT MPUMeHATb nonepevHyto avddepeHunanbHylo HanpasBneHHYHo
3awuTy.

Mpy aTom B pexxume paboTbl OAHOM MNMHUK, a TaKkKe B KAYeCcTBe pe3epBHOW Npu paboTe ABYX NIMHWNIA
cnepyet ucnonb3oBaTb cTyneHvatyo 3awmty no 3.2.101 n 3.2.102. JonyckaeTca BKMOYeHWe 3Town
3aWnTBl NN OTAENbHbIX €e CTyMeHen Ha CyMMy TOKOB 06enx NHUiA (Hanpumep, pe3epBHOW CTyMNeHn B
Lensax yBenuMueHusi ee YyBCTBUTENbHOCTU K MOBPEXOEHWSM Ha CMEeXHbIX anemeHTax). JonyckaeTtcs
TaKkKe MCMofb30BaHWe nonepevHon AnddepeHumansHON HanpaBieHHOW 3aluWTbl B AOMOSMHEHVE K
CTyneHyaTbiM TOKOBbIM 3aliMTam ANA YMEHbLUEHUS] BPEMEHW OTKMIOYEHWS MOBPEXAeHus Ha
3alUMLLAEMbIX TMHUSIX, €Crn Mno ycroBuio ObicTpoTbl Aencteusa (cm. 3.2.108) ee ycTaHOBKa He
obsaszatenbHa.

B oTgenbHbIX cryyasix Ha KOPOTKMX napannenbHbIX NMHUAX JOMYCKaeTCcst MPUMEHEHNE NPOAOSbHOM
AnddepeHumanbHon 3awmTel (cM. 3.2.103).

3ALWUTA BO3YLUHbIX NIUHUA B CETAX HAMPSXXEHMEM 110-500 kB C
QPDEKTUBHO 3ASEMIIEHHOU HEUTPAIbIO

3.2.106. Ons nuHun B ceTsax 110-500 kB ¢ adhdpekTUBHO 3a3eMIEHHOW HEWTparnbio OOJTKHbI ObITb
npeaycMoTpeHbl YCTPOWCTBA pernerHon 3awuTbl OT MHOrodasHblX 3amblkaHUA U OT 3aMblKaHUMA Ha
3eMrio.

3.2.107. 3awuTtbl OOMKHbI ObITE 06OPYAOBaHbI YCTPOMCTBaAMM, GNOKMPYOLWMMKU UX OENCTBUE NpU
KayaHusX, eCnn B CETU BO3MOXHbI KaYaHWs UM aCUHXPOHHBINA X04, NPW KOTOPbIX BEPOATHBI U3NULLIHNE
cpabaTbiBaHuS 3awmThl. [JonyckaeTcsa BbINONHEeHMe 3awmTbl 6e3 BroKMpYLWKUX YyCTPOWCTB, eCnu OHa
OTCTPOEHa OT KayaHui no BpemeHu (okono 1,5-2 c).

3.2.108. OAnsa nuHun 330 kB u Bbile B ka4yecTBe OCHOBHOW A0SMKHa ObITb NpesycMOTpeHa 3alumTa,
Jencreytollasn 6e3 sameanenns npu K3 B noboli Touke 3alumiLiaemMoro yqyacTka.

Ona nuaun HanpsbkeHnem 110-220 kB Bonpoc O Tune OCHOBHOW 3aluMTbl, B TOM 4ucre O
HeobXx0OMMOCTV MPUMEHEHVS 3awwuThbl, AencTBylowen 6e3 3amenneHus npu K3 B mobon Touke
3aWmLLIaemMoro yyactka, AOIDKEH pellaTbCs B NepByl ovepedb C y4eToM TpebGoBaHus COXpaHeHus
ycToumMBoCTM paboTbl 3Heprocuctembl. [lpyM 3TOM, ecnyM No pacyeTam YCTOMYMBOCTU paboThl
3HeprocucTeMbl He nNpeabsABNSAOTCA Apyrne, 6onee xectkne TpeboBaHMs, MOXET OblTb MPUHATO, YTO
ykaszaHHoe TpeboBaHve, kak npaBuro, ydoBneTBopsieTcs, korga TpexdasHble K3, npu KoTopbix

OCTaTO4YHOE HarnpsXeHne Ha WnHax SJ'IeKTpOCTaHLI,VIl;I 1 noactaHumm Hmxe 0,6-0,7 UHOM , OTKNMKOYarTCA

U
6e3 BbigepxKkn BpemeHu. MeHbluee 3HaveHMe ocTaToyHoro HampspkeHums (0,6 — #oM) moxeT ObiTb
ponyuieHo ans nuuuin 110 kB, MeHee oTBETCTBEHHBLIX NHUA 220 KB (B CUNbHO pa3BETBIEHHLIX CETSX,
roe nutaHne notpebutenen HagexHo obecrnevmBaeTCsi C HECKOMNbKMX CTOPOH), a Takke ans 6onee
OTBETCTBEHHbIX NuHU 220 kB B cnyyasx, koraa paccmaTtpveaemoe K3 He NpuMBOAMT K 3HAYUTENbHOMY
cbpocy Harpysku.



Mpn BbIGOpE TuNa 3awuT, ycTaHaBnMBaemblx Ha nuHuMax 110-220 kB, kpome TpeboBaHus
COXpaHeHWs yCTONYNBOCTU paboTbl SHEProcnCTEMbI AOIMKHO ObITb YYTEHO criegyioLlee:

1. Ha nuHnax 110 kB v Bbiwe, otxoaswmx oT ASC, a Takke Ha BCex anieMeHTax NpunerawLlen cetu,
Ha KOTopbIX Npu MHorodpasHeix K3 octatovHoe HanpsikeHe NpsiMoi MocreaoBaTerlbHOCTM Ha CTOPOHE
BbiCLUEro HanpsbkeHust 6nokoB ADC MoxeT cHuxkaTtbcs 6onee yem o 0,45 HOMUHanbHOro, criegyet
obecneymBaTb pe3epBuMpOBaHME ObICTPOAENCTBYHOLIMX 3aliMT C  BbIOEPXKKOA BPEMEHWU, He
npesbiwatowen 1,5 c c yuetom gevictaus YPOB.

2. TMoBpexpaeHusl, OTKMIOYEHNE KOTOPLIX C BbIAEPXKKON BPEMEHU MOXET MPUBECTU K HapyLUEHWIO
paboTbl OTBETCTBEHHbIX MOTPEGUTENEeN, AOMKHbI OTKIIoYaTbcs 6e3 BblOEpXKM BpeMeHW (Hampumep,
MOBPEXAEHUS, NMPY KOTOPLIX OCTATOYHOE HAMNPsPKEHUE HA LUMHAX 3MEKTPOCTaHLMIA U noacTaHumi Gyaet

U _
Huxke 0,6 HOM - eCNn OTKITIOYEHME UX C BbIOEPXKOW BPEMEHU MOXET MPUBECTU K CamMopas3rpy3ke

U
BCneacTemMe naBUHbI HANpsXeHna, nnn NnoBpeXxneHna ¢ OCTatoO4YHbIM HanpsXeHnem 0,6 HoM 11 Gonee,
€CInn OTKIr4YeHne nx c Bblﬂ,ep)KKOVl BpeMeHn MOXeET NpnUBeCTU K HapyLLEHUO TeXHOJ'IOFI/IVI).

3. Mpun HeobxoammocTn ocyllecTBneHuss GoicTpogencTeytowero AlMB Ha nuHMM gormkHa ObiTb
yCTaHoBreHa ObICTPOAENCTBYOLLAs 3aluTa, obecneynBaroLLas oTKIYEHNE NOBPEXAEHHON NHUK 6e3
BbIJEPXKKN BPEMEHU C 00eNX CTOPOH.

4. I'Ip|/| OTKINMK4YeHnn ¢ BbI/J,ep)KKOIZ BpemMeHUn I'IOBpe)K,EI,EHVIIZ C TOKaMun, B HECKOJIbKO pa3
npesocxogAanmMmm HOMWHarbHbIN, BO3MOXEH He,D,OI'IyCTVIMbIVI neperpes NpoBOAHUNKOB.

,D,OI'IyCKaeTCFI npuMeHeHne 6bICTpO,D,el7ICTByPOLLI,VIX 3alNUT B CINOXHbIX CEeTAX U nNpu OTCYTCTBUU
N3NOXXEHHbIX BblLLE yCJ'IOBVII7I, €ecnn 3To HeobxoauMmo Anst obecneyeHnst CENeKTUBHOCTMU.

3.2.109. Mpu oueHke obecneyeHnsi TpeboBaHUN YCTONYMBOCTU, UCXOOSA U3 3HAYEHWUA OCTATOYHOrO
HanpsbkeHus no 3.2.108, Heo6xoaAMMO PyKOBOACTBOBATLCS CrEAYOLLUM:

1. AN oQMHOYHOM CBA3W MeXAy SMEeKTPOCTaHUMAMM UMM 3Heprocuctemamu ykasaHHoe B 3.2.108
OCTaToO4HOE HamnpsbkeHne AOSMKHO OblTb MPOBEPEHO Ha LWMHAax MOACTaHUMA W 3NeKTPOCTaHUMAM,
BXOASLUMX B AaHHYlo cBA3b, Npy K3 Ha NuHMAX, OTXOAALMX OT 3TUX LUMH, KpOME NMHWUIA, 006pasytoLmx
CBS13b; AN OAMHOYHON CBSI3W, COAEPXKallei YacTb Yy4acTKOB C napaninefibHbIMU [IMHKUAMU, - Taioke npu
K3 Ha kaxxgov 3 aTux napannenbHblX MHUK.

2. |_|pl/l HanM4YnN HECKOMbKUX CBA3EN MeXAy ANEeKTpoCTaHUunAaAMnN nnm aHeprocmcteMamm ykasaHHoe B
3.2.108 3Ha4yeHne OoCTaTOYHOro HanpsikeHna OOJMKHO ObITb npoBepeHo Ha LWWHax TONbKO Tex
NOACTaHUUA unun SJ'IeKTDOCTaHLI,VIVI, roe coeanHATCA 3TU CBA3K, Npn K3 Ha cBassx n Ha OPYrnx NNHUAX,
NUTAIOLWNXCH OT 3TUX LUMH, a TaKKe Ha JIMHUSAX, NUTAIOLWLMXCS OT LWMH NOACTaHLUA CBS3EN.

3. OcTaTouYHOE HanpshkeHVe JAOMKHO GbiTb NpoBepeHo Npu K3 B KOHLIE 30HbI, OXBATLIBAEMON NEPBOIA
CTyNeHbi0 3alyTbl B PEXUME KackagHOTO OTKMIOUYEHUS! MOBPEXOEeHUsl, T. €. Mocre OTKMoYeHUs!
BbIKMOYATENS C MPOTUBOMNONOXHOO KOHLA NUHWW 3aLLmTol 6e3 BbIAEPXKKU BPEMEHU.

3.2.110. Ha 0AnHOYHBIX FIMHUAX C OAHOCTOPOHHUM MUTaHWEM OT MHOrodasHbIX 3aMblkaHui criegyeT
yCTaHaBnmMBaTb CTyrneH4aTble TOKOBble 3aliuThl UK CTyneH4aTble 3awuThl TOKa U HanpshxkeHus. Ecnm
TakMe 3alWuTbl He YAOBMETBOPSOT TPeOOBaHWAM YyBCTBUTENBHOCTU WM ObICTPOTbI OTKMOYEHUS
nospexgeHusa (cMm. 3.2.108), HanpyMep Ha FOMOBHbIX yyacTKax, MMM ecrnu 3To LernecoobpasHo no
YCMOBMIO COrfacoBaHWs 3alUMT CMEXHbIX y4acTKOB C 3alLMTOW paccMaTpvBaemoro yvacrtka, OOrpKHa
ObITb NpegycMOTpeHa CTyneH4yaTass AWcTaHuMoHHas 3awumTa. B nocnegHem cnyvae B kavecTBe
[OMONHUTENBHOM 3aLLMTbl PEKOMEHAYETCS UCMOMNb30BaTh TOKOBYIO OTCEYKY 6e3 BblAEPKKM BPEMEHN.

OT 3ambikaHM Ha 3eMIlo OOoSMKHA OblTb npegycMoTpeHa, Kak npaBuiio, CTyrneH4dYaTtad ToKoBad
HanpasJieHHada unn HeHanpasJ/ieHHada 3aliuta HyJ'IeBOVI nocriegoBaTenbHOCTU. 3alumTa AoMmKHa ObiTb
yCTaHOBJ1€Ha, KaK NpaBuIio, TOJIbKO C TeX CTOPOH, OTKyda MOXeT ObITb NOAAHO NUTaHME.

Ona nWHWIA, COCTOSALIMX W3 HECKOMbKMX MocredoBaTeflbHbIX YYacTKOB, C LEMbl  YNpoLleHus
JOMNycKkaeTCsl MCMOfb30BaHWE HeCeNeKTUBHbIX CTyMeHYaTbiX 3aluT Toka W Hanpshkenus  (oT
MHOrodasHbIX 3aMblkaHW) W CTyMeH4YaTbiX TOKOBbIX 3alUMT HyneBOW nocnegoBatenbHocTu (OT
3aMblkaHWI Ha 3eMITi0) B COMETaHUM C yCTporcTBamMu noodepenHoro AlB.

3.2.111. Ha ogMHOYHbIX NUHUSAX, UMEKLUX NUTaHWE C ABYX Unu Bornee CTOPOH (nocreaHee - Ha
TNMHUSIX C OTBETBMEHMSIMU), KaK MPU HanMyum, Tak U Npu OTCYTCTBMU OOXOAOHbLIX CBSA3EN, a Takke Ha
TNNHUSAX, BXOOALMNX B KOMbLIEBYHO CETb C OHOW TOYKOW MUTaHWs, OT MHOrO(hasHbIX 3aMblKaHUA JOMMKHA



OblTb NPMMeHeHa AUCTaHLUMOHHas 3awmTa (NpevMMyLLEeCTBEHHO TpexcTyneH4yatas), ucrofibdyemasi B
KayecTBe pe3epBHOW UNN OCHOBHOW (nocnegHee - Tonbko Ha nuHuax 110-220 kB).

B kauecTBe [OMOMHWUTENbLHOW 3alUTbl PEKOMEHAYETCSl WCMONb30BaTb TOKOBYKD OTCeuky 6e3
BbIAEPXKKM BpemMeHu. B oTaenbHbIX crnyyvasix [doryckaeTcsl UCMonb3oBaTb TOKOBYHD OTCEYKY Anst
OeVCTBMS NPU OLUMBOYHOM BKITIOYEHUM Ha TpexdasHyr 3aKopoTKy B MECTe YCTAHOBKU 3alUUThbl, KOraa
TOKOBasi OTCEYKa, BbINOMHEHHas Ans OEUCTBUS B APYrUX pexumax, He yOoBneTBopsieT TpeboBaHuio
YyBCTBUTEMNBHOCTYM (CM. 3.2.26).

OT 3amblkaHMIA Ha 3eMmlo OoSMKHA OblTb npegycMoTpeHa, Kak npaBuiio, CTyrneH4YaTasa TOKOoBad
HanpasJieHHad i1 HeHanpaeJieHHad 3aluTa HyJ'IeBOIZ nocnenoBaTefibHOCTU.

3.2.112. B KayecTBe OCHOBHOW 3aLUUTbl OT MHOrogasHbIX 3amMblKaHU Ha NPUEMHOM KOHLE FONOBHbIX
Yy4YaCTKOB KOMbLEBOW CETUM C OAHOM TOYKOW NMUTaHWSI PEKOMEHAYETCS MPUMEHSITb OOHOCTYNeH4YaTyo
TOKOBYIO HampaBfieHHYl0 3aluTy; Ha OpYrMx OAMHOYHBIX NUHMAX (npeumywectBeHHo 110 kB)
JonyckaeTcsl B OTAelbHbIX CMyvasiX MPUMEHsSITb CTyneH4YaTble TOKOBble 3alyTbl UMW CTymeH4aTyto
3aWmUTy TOKa W HanpshKeHusl, BbINOMHAS WX B Cry4yae HeobXoAUMOCTW HampasneHHbIMU. 3awuty
cnepyeT ycTaHaBnmMBaTh, Kak NpaBumo, TOMbKO C TEX CTOPOH, OTKyAa MOXeT OblTb MOAaHO NUTaHue.

3.2.113. Ha napannenbHbIX NUHUAX, UMEeLWMX NuTaHne ¢ AByX wnu Gonee CTOPOH, a Takke Ha
nuTaloLWeM KoHue napannenbHbIX NMHUA C OQHOCTOPOHHWUM MUTaHMeM MoryT ObiTb MCNOMb30BaHbl Te
)Ke 3alUmMTbl, YTO M HA COOTBETCTBYIOLLMX OAUHOYHBIX MUHMAX (cM. 3.2.110 n 3.2.111).

[nsa ycKopeHUst OTKIIOYEHN 3aMbIKaHWU Ha 3eMIio, a B OTAENbHbIX CNy4YasXx U 3aMblkaHWin Mexay
hasamy Ha NUHKUSAX C ABYCTOPOHHUM MUTaAHMEM MOXEeT GbiTb MpMMeHeHa OOMOoNHWUTENbHas 3aluTa
KOHTpONEeM HanpaBneHUst MOLWHOCTU B NapannensHoi NuHuM. 3Ta salimTa MOXeT ObiTb BbIMONHeHa B
BMOEe OTAEenbHOW MonepeyHon TOKOBOW 3almThbl (C  BKIOYEHUMEM pere Ha TOK  HyneBoii
nocrnenoBaTenbHOCTU UNU Ha hasHble TOKU) UMK TOMbKO B BUAE LIENU YCKOPEHWUS YCTaHOBIEHHbIX
3alMT (TOKOBOW HyneBoW MocnegoBaTerlbHOCTM, MakCUMarbHOW TOKOBOWM, OWCTAHLMOHHOM U T. M.) C
KOHTPOJIEM HanpaBneHnst MOLLHOCTU B NapannenbHbIX MUHUSX.

C uenbio NOBbLILLEHUS YyBCTBUTENbHOCTUN 3allNTbl HyJ'IEBOVI nocnenoBaTtesibHOCTU OonyCKaeTcd
npegycMmaTtpuBaTb BbiBEOEHUE U3 pa6OTbI OoTAelnbHbIX ee CTyneHe|7| npn OTKNOYEeHUN BbIKNKO4YaTena
napanneanon JNTMHNW.

Ha nprveMHoMm KoHue AByX napannenbHbIX JWHWIA C OJHOCTOPOHHWM MNWTaHUEM, Kak MpaBurio,
JormkHa ObITb NpegycMoTpeHa nonepeyHas AuddepeHumanbHas HanpaeneHHas 3alumTa.

3.2.114. Ecnu 3awuTa no 3.2.113 He ygoBneTBopsieT TpeboBaHusAM GbicTpogencTtaus (cm. 3.2.108),
B KayecTBe OCHOBHOW 3awmTbl (Nnpu paboTe AByx napanmnenbHbIX NIMHUA) Ha NUTaloLWeM KOHUe ABYX
napannenbsHblX nHUA 110-220 kKB ¢ 0AHOCTOPOHHUM NUTaHWEM W Ha ABYX napannenbHbIX NnHuax 110
KB C [OBYCTOPOHHMM nNUTaHMEM MPEMMYLLECTBEHHO B pacnpefenuTeribHblX CeTsX MoxeT ObiTb
npuMeHeHa nonepevHas auddepeHumanbHas HanpaBneHHas 3awmra.

Mpu aTom B pexunme paboTbl OQHON NNHUK, @ TaKKe B Ka4eCcTBE pe3epBHON Npu paboTe ABYX NUHUNA
ucnonb3yetca 3awmTa no 3.2.110 1 3.2.111. JonyckaeTcs BKIOYEHMe 3TOWN 3aLlUmUThl UNU OTAENMbHbLIX ee
CTYMeHen Ha CyMMy TOKOB 0Oeux NMuHWUIA (Hanpumep, MocrnegHen CTyneHW TOKOBOW 3aluuThbl HyNeBOW
NnocnefoBaTeNbHOCTU) C LEMbIO MOBLILIEHUS] €€ YYBCTBUTENBHOCTU K MOBPEXAEHUSIM HA CMEXHbIX
3NIEMEHTaXx.

JonyckaeTca wucnonb3oBaHue nonepeyHon audppepeHumansHOM HanpaBneHHOW 3aluTbl B
JOMONHeHe K CTyneH4YaTbiM TOKOBbIM 3awmtam napannenbHbix nvHun 110 kKB ans ymeHblueHus
BPEMEHMN OTKIIOYEHNS MOBPEXOEHNS Ha 3aWwMaeMblX fMHWAX B Cryyasx, Korga Mo YCnoBusM
6bicTpogencTans (cm. 3.2.108) ee ncnonb3oBaHue He ABRSeTCs 06s3aTeNnbHbIM.

3.2.115. Ecnn 3awmta no 3.2.111-3.2.113 He ygoBneTtBopsieT TpeboBaHuio GbicTpoaencTems (CMm.
3.2.108), B Ka4eCTBE OCHOBHbIX 3aLUMT OAMHOYHBLIX U MapannenbHbIX NMHUIA C ABYCTOPOHHUM NMUTAHNEM
cnepyet npegycMaTtpuBaTth BbICOKOYACTOTHbIE U NpoAonbHbIe AndddhepeHUmanbHble 3aluUThbl.

Ona nuHun 110-220 kB pekoMeHOyeTCcsl OCYLIECTBIATb OCHOBHYIO 3alUUTy C WCMONb30BaHWEM
BbICOKOYaCTOTHOM OrOKMPOBKM ONCTaHLMOHHOM " TOKOBOW HanpasneHHom HyneBson
nocrnegoBaTenbHOCTM 3aWWT, Korga 3To uenecoobpasHo no yCrnoBUsM YyBCTBUTENBHOCTM (Hanpumep,
Ha NMMHUSIX C OTBETBMEHUSIMMW) UMW YNPOLLEHUS 3aLLUThI.

|_|pl/l HeobxoanmocTun NpoKnaaKn cneunanbHoOro kabens ncnonb3oBaHne I'IpO,D,OJ'IbHOI;I
,qmcbcpepeHumaanon 3alnUTbl AOMPKHO OblTb 060CHOBAHO TEXHUKO-3KOHOMMUYECKM pac4yeToM.



Onsa KOHTPONA MCnpaBHOCTb BCNOMOraTesibHbIX NpPoOBOAOB 3alUUTbl OOJDKHbI ObITb npenycMoTpeHbl
cneunarnbHble yCTpOI7ICTBa.

Ha nuHuax 330-350 kB B AOMONHEHWE K BbICOKOYACTOTHOW 3awute cregyeT npegycmartpusaTth
MCMONb30BaHNe YCTPOWCTBA MNepedayn OTKIIOYAKoLWEro WAM pas3peLuatollero  BbICOKOYaCTOTHOO
curHana (Ans ycKopeHust [OelcTBMs CTymeH4YaToW pe3epBHOM 3aliuTbl), €Ccnv 3TO YCTPOWCTBO
npegycMmoTpeHo Ana Apyrux uenen. Ha nuHuax 500 kB ponyckaeTca ycTaHaBnvBaTtb yKasaHHOe
YCTPOWCTBO creuunansHo Ans penenHon 3almThbl.

HonyckaeTca B cniydasix, korga ato TpebyeTca no ycnosusMm ObicTpogenctaus (cm. 3.2.108) wnu
YyBCTBUTEMbHOCTM (Hanpumep, Ha JMHUSX C OTBETBMEHUSIMU), UCMONb30BaHWe nepegayun
OTKINIOYaIOLLLEro curHana Aansi YCKopeHus AeNCTBUSA CTyneHYaTblx 3awmTt nuHun 110-220 kB.

3.2.116. [lpu BbINOMHEHMM OCHOBHOW 3awmuTtbl no 3.2.115 B kavecTBe pe3epBHLIX crneagyeT
NPUMEHATb!

oT MHOFO(ba3HbIX K3, kak npasuno, gUCTaHUMOHHbIE 3allNTbl, NPEeNMYyLLECTBEHHO TPEXCTYNEeHYaTblE;

OT 3aMblKaHUM Ha 3emMno CTyneH4YaTble TOKOBble HarnpablieHHble UM HeHanpaBJieHHble 3alluTbl
HyHEBOVI nocrneanoBaTeribHOCTU.

Ha cnyyai gnutenbHOro BbiBeOAeHUs1 U3 OeNCTBMS OCHOBHOWM 3aluumThbl, ykaszaHHou B 3.2.115, korga
3Ta 3awmTa ycTaHoBneHa no TpeboBaHMio ObICTPOTHI OTKMOYeHMA noBpexaeHus (cm. 3.2.108),
JonyckaeTcsl npegycMaTpuBaTth HECENEKTUBHOE YCKOPEHWE PE3EPBHON 3aLUMTbl OT 3aMblKaHUA Mexay
dazamu (HanprMMep, C KOHTPONEM 3HAYEHUS HAaNPSHKEHNS MPSIMON MOCNeA0BaTENBHOCTY).

3.2.117. OcHOBHble 3alUThIl, ObICTPOAENCTBYIOLLME CTYMEHM PE3EPBHbIX 3aLUT OT MHOrodasHbIX
3aMblkaHUn U n3MepuTenbHble opraHbl yctponctea OAMNB ana nuHun 330-350 kB pormkHbl ObiTb
cneumanbHOro ucnosnHeHusi, obecneunBarloLLero Mx HopmarieHoe (YHKUMOHWpOBaHWe (C 3agaHHbIMU
napameTpamu) B YCNOBUAX MHTEHCMBHbIX NEPEXOAHbIX 3MEKTPOMarHUTHbIX MPOLECCOB M 3HaYUTENbHbIX
€MKOCTHbIX MPOBOAMMOCTEN NUHWIA. [N 3TOro 4omKHbI 6bITb NPpeayCMOTPEHbI:

B KOMMIEKTax 3aluT 1 uameputenbHbix opraHax OAMB - MeponpuaTus orpaHuYuBatoLLme BIsSHUE
NepexoaHbIX 3MEKTPOMAarHUTHbIX MPOLIECCOB (HanpuMep, HU3KOYacTOTHbIE (PUNbTPHI);

B AndhepeHumansHo-hasHoM BbICOKOHACTOTHOM 3aLUMTe, YCTAHOBIIEHHOM Ha NMHMAX ANMHON Bonee
150 Km, - ycTponcTBa KOMNeHcaLMm TOKOB, 00yCMOBMEHHbIX EMKOCTHOM MPOBOANMOCTBLIO JIMHUN.

Mpu BKMOYEHUN BbICTPOAENCTBYIOLLMX 3aLUUT Ha CYMMY TOKOB [BYyX unu Gonee TpaHchopMaTopoB
TOKa B CryYyae HEBO3MOXHOCTU BbINOMHeHWUs1 TpeGoBaHui 3.2.29 pekoMeHAyeTcs npegycMaTtpuBaTtbh
crneumarnbHble MEPONPUSATUS ANsl UCKIOYEHUS U3MNULLHEro cpabaTbiBaHus 3alyMT Mpu  BHELIHUX
NOBPEXOEHUAX (Hanpumep, 3arpybneHvie 3aliuT) WMNM ycTaHaBnuBaTb B LEMU JNMHUM OTAENbHbIN
KOMMNMEKT TpaHCHOpPMaTOPOB TOKa A1 MUTaHUS 3aLUUThI.

B 3awumTtax, yctaHoBneHHbIX Ha nuHmsx 330-500 kB, ob6opyaoBaHHbIX yCTpPOMCTBAMU NPOLOJSIEHON
€MKOCTHOW KOMMNeHcauuw, AOrkHbl OblTb MPegycMOTpeHbl MeponpusaTus ANd NpegoTBpalLeHus
n3nuwHero cpabaTtbiBaHWsA 3aWwWTbl MPW  BHELUHUX MOBPEXAEHUSX, OOYCNOBNEHHOTO BUSHMEM
yKasaHHbIX YCTPOMCTB. Hanpumep, MoryT 6biTb MCNONb30BaHbI pene HanpaseHns MOLLHOCTU obpaTHOM
nocnegoBaTenbHOCTU UMK Nepedada paspeLuaroLLero curHana.

3.2.118. B cnyyae npumeHeHuss OAlB ycTponcTBa penevHon 3aluTbl A0MMKHbI ObiTh BbIMONHEHbI
Tak, YToObI:

1) Npu 3aMblKaHWUSIX Ha 3eMMI0 OAHOM hasbl, @ B OTAEMbHbIX CryvasX U Mpu 3aMbIKaHUSX MEXZY
OByMsi hasamu Obino obecrevyeHo OTKMIOYEHWE TONbKO OHOW hasbl (C nocredylolnM ee
aBTOMAaTUYECKMM MOBTOPHLIM BKIOUEHVEM);

2) Npy HeycrnewHOM MOBTOPHOM BKIOYEHUM Ha MOBPEXAEHWs, YKasaHHble B M. 1, NpOM3BOAMIIOCH
OTKMIOYEHNE OOHOM WUNMU Tpex (a3 B 3aBUCUMOCTM OT TOro, MPEesycMaTpuBaeTCcs AMUTENbHbINA
HenonHoga3sHbIi peXxum paboTel MIMHAU UNK He NpedycMaTprBaeTCs;

3) npu gpyrux Buaax noBpexaeHVs 3aluuTa AeiicTBoBana Ha oTKIoYeHre Tpex daa.



3ALUTA LUUH, SALLUTA HA OBXOAQHOM, LULUHOCOEAUHUTEJIbHOM U
CEKLUMOHHOM BbIKITIOYATENAX

3.2.119. nsi c6opHbIx WnH 110 KB 1 Bbile 3NeKTpOCTaHLMA 1 NOACTaHLMIA OTAENBHbIE YCTPOWCTBA
penenHon 3aLnTbl 4OIMKHbLI ObiTb MPEAYCMOTPEHbI:

1) Ans OBYX CUCTEM LUMH (OBOWHas cUCTeMa LUWMH, MONyTOpHasi cxema W Ap.) U OAMHOYHOM
CEKLIMOHMPOBAHHO CUCTEMBI LLIVH;

2) Onst OguHOYHON HeCGKLlMOHVIpOBaHHOVI CUCTEMbI LLUNH, eCli OTKITIoYEeHne nospem,quMVl Ha WnHax
OencTenem 3alumt NPUCOEANHEHHbIX 3NIEMEeHTOB HeaonyCctuMo Mno YCroBUAM, KOTOPble aHanoOrmnyHbl
npnuBeaeHHbIM B 3.2.108, nnn ecnu Ha NUHUNAX, MUTaOLNX paccMaTpmBaemMble LWWHbI, UMETCA
OTBETBIIEHUA.

3.2.120. Ans cbopHbix WwuH 35 KB anekTpocTaHuuii M NOACTaHUMI OTAENbHbIE YCTPOUCTBA penenfiHom
3aLWMTbl JOMMKHbI ObITb NPEeAYCMOTPEHDI:

no ycrnosusiMm, npueegeHHbIM B 3.2.108;

Ana ABYX CUCTEM WM CEKUMA LUWMH, €ChlM MNpU MCMONb30BaHWM ONs MX pasgerneHus 3aliuThbl,
YCTaHOBMEHHON Ha LUMHOCOEANHUTENBHOM (CEKLMOHHOM) BbIKMovaTene, Unu 3aluT, YCTaHOBMEHHbIX
Ha aneMeHTax, KOTOpble MUTalOT AaHHble LUMHbI, He YAOBMETBOPSIOTCA TPebOoBaHWA HageXHOCTU
nUTaHnsa NoTpeduTenen (C y4eToM BO3MOXHOCTEN, obecrnevmBaembix ycTporicteamu AlNB n ABP).

3.2.121. B kayecTBe 3aLMTbl COOPHbIX LUWH 3MEKTPOCTaHLMA U noacTaHumi 35 kB n Bhilwe criegyeT
npegycmaTtpuBath, Kak npaBuno, AvddepeHumnanbHylo TOKOBYK 3alumTy 0e3 BbIAEPXKKM BpPEMEHMU,
OXBaTbIBaIOLLYI BCE 3MIEMEHTLI, KOTOPbIE MPUCOEAMHEHBI K CUCTEME UMK CEKUMM LWIMH. 3alumTa 0oMmKHa
OCYLLECTBNATLCA C MPUMEHEHMEM CheumarnbHbIX pere ToKa, OTCTPOEHHBIX OT MNEPEXOAHbIX U
YCTaHOBMBLUMXCS TOKOB HebanaHca (Hanpumep, pene, BKIIOYEHHbIX 4Yepe3 Hachllwatolmecs
TpaHcdOpMaTopbl TOKa, pPene ¢ TOPMOXKEHUEM).

Mpn npucoeguHeHun TpaHcdopmatopa (aBToTpaHcdopmaTopa) 330 kB n Bbiwe Gonee yem yvepes
OOMH BbIKMOYaTeNb pekoMeHAayeTcs npegycmatpueatb AudddpepeHumancHylo TOKOBYHO — 3aluTy
OLLWHOBKM.

3.2.122. [Ina OBOWHOW CUCTEMbl LUMH 3MfeKTpocTaHuMn u noactaHuun 35 kB u Bbille ¢ OgHUM
BbIKMOYaTeNnemM Ha MPUCOEAMHEHHBIN anemMeHT auddepeHumnanbHaa 3awmta  [ormkHa  ObiTb
npenycMoTpeHa B UCNonHeHnM ans UKCMPOBaHHOIO pacrpeaeneHns 3f1IEMEHTOB.

B sawwTe wuH 110 kB v BbiWwe cnegyeT npegycMmaTpuBaTb BO3MOXHOCTb U3MEHEHUs doukcaumm npm
nepesofe NPUCOeONHEHNS C OAHON CUCTEMBbI LLUWH Ha OPYrylo Ha psigax 3aXXMMOB.

3.2.123. OndbdepeHumanbHas 3awmTa, ykazaHHas B 3.2.121 n 3.2.122, pormkHa ObITb BbIMNONIHEHA C
YCTPONCTBOM, KOHTPOISi UCMPaBHOCTU BTOPUYHbIX Lienel 3a4efcTBOBaHHbIX TpaHCopMaTopoB TOKa,
AENCTBYIOLLMM C BblOEPXKKOM BPEMEHW Ha BbIBOZ 3aLLUThbl N3 paboTbl U Ha cUrHan.

3.2.124. [na ceKuMOoHMPOBaHHbIX WKH 6-10 kB anekTpocTaHuui OormkHa ObiTb NpegycMoTpeHa
AByXcTyneH4yaTas HenonHas guddepeHumanbHas 3awmTa, nepBas CTyneHb KOTOPOW BbINOMHEHA B
BMOE TOKOBOW OTCEYKM MO TOKY W HAMpPsHKEHU0 WM AMCTaHLUMOHHOWM 3aluThl, a BTOpas - B BuAe
MaKCMMarbHOWM TOKOBOW 3aLUuThbl. 3alumTa AOIMKHa EeNCTBOBaTh Ha OTKIOYEHWE NUTAIOLWMX ANIEMEHTOB
1 TpaHcdopMaTopa COBCTBEHHBIX HYXA.

Ecnu npu ykasaHHOM BbIMOMHEHUM BTOPOM CTyNeHW 3awuTbl He obecrnevvBaeTcss Tpebyemas
YyyBCTBUTENbHOCTE MpuM K3 B KOHLE NWTaeMbIX PeakTUpPOBaHHbIX MUHUA (Harpy3ka Ha LuMHax
reHepaToOpHOro HanpsbkeHUs Gonbluasl, BbIKMYaTENW NUTAEMbIX MUHUIA YCTaHOBIIEHb! 32 peakTopamu),
crepyeT BbINOMNHATL €€ B BUAE OTAENbHbIX KOMMIEKTOB MakCUMambHbIX TOKOBbIX 3aLUUT C MYCKOM WUnn
6e3 nycka HanpsiKeHWUsl, yCTaHaBIMBAEMbIX B LENsSX PeakTopoB; AEUCTBUE I3TUX KOMMMEKTOB Ha
OTKIMIOYEHVE MUTAIOLUMX IMEMEHTOB [OIDKHO KOHTPONMPOBATbCS AOMOMHUTENBHLIM  YCTPOMCTBOM,
cpabaTbiBaloWyM Npu Bo3HUKHOBEHWUM K3. Mpu 3TOM Ha CEKLMOHHOM BhIKMOYaTene AOoMmkHa ObiTb
npegycMoTpeHa 3awmta (npefHas3HaveHHas Ana NWKBUMAALWUW MOBPEXOEHUA MeXZy pPeaKkTopoM U
BbIKMoUaTenem), BBOAUMas B AEACTBUE MNpY OTKMIOUYEHUN 3TOTO BbikModaTens. [pu BblgeneHnn YyacTu
MUTaIOLLMX 3MNEMEHTOB Ha pE3EepBHYD CUCTEMY LUMH AOIkHa OblTb MpedycMOTpeHa HemnonHas
AnddepeHLpanbHas 3aluTa WH B UCTOMHEHNN ANt PUKCMPOBaHHOMO pacnpeaerneHust aNeMeHToB.



Ecnn BO3MOXHbI 4acTble pPeXnMbl pa6OTbI C pasgeneHnemMm nutavwwmx 3NeMeHTOB Ha pasHble
CUCTEMBbI LLINH, nonyckaeTca npegycmartpuBatb oTAaenbHbIe ONCTaHUNOHHbIE 3aLlnThl,
yCTaHaBiMBaeMble€ Ha BCEX NUTAOLNX SfIeMEeHTax, KpoOMe reHepaTopoB..

3.2.125. AnA cekuMoHMpOoBaHHbIX WKH 6-10 kKB anekTpocTaHUMI C reHepaTtopaMu MOLLHOCTbIO 12
MBT n meHee gonyckaeTcsi He nNpedycMaTpyBaTh CrieumanbHyto 3awwmTty; npy aTom nukemgaumns K3 Ha
LUMHAaX AOJSHKHA OCYLLEeCTBMATLCA ENCTBMEM MaKCMMaribHbIX TOKOBbIX 3aLLUT reHepaTopoB.

3.2.126. CneumanbHble YCTPOWCTBA peNerHon 3aluTbl AMs OOAMHOYHOW CEKLMOHVMPOBAHHOW U
OBOVHON cucTteMm LWuH 6-10 KB noHmxatoWwmnx NnoAcTaHUUI, Kak NpaBuno, He cneayeT npegycMmatpusath,
a nukevpauma K3 Ha WwuMHax [ofmKHa OCYLLECTBNSATLCA OEWCTBMEM 3allMT TpaHCOpMaTopoB OT
BHelWHNX K3 1 3almT, yCTAHOBMNEHHbLIX HA CEKLMOHHOM WIMN LUMHOCOEAMHUTENBHOM BbikModaTtene. B
Lensix MOBbILUEHUS] YYBCTBUTENMbHOCTU U YCKOPEHWUS] OEWCTBUS 3alUUThl LUMH MOLLHBLIX MOACTaHUUA
JonyckaeTcsl MPUMEHATb 3aLUMTy, BKIHOYEHHYI0 Ha CyMMY TOKOB MUTAIOLLUMX 3rieMeHToB. [pu Hannyum
peakToOpoB Ha NMUHUAX, OTXOASALMX OT LUMH MOACTaHUWMA, AOMNYCKaeTCsl 3aluuTy LUMH BbIMNOMHATL MO
aHanoruu ¢ 3almnTomn LUNH 3NEeKTPOCTaHLUUN.

3.2.127. Tlpn Hanu4mu TpaHCcHOPMATOPOB TOKa, BCTPOEHHLIX B  BbIKMOYaTenu, Ans
AnddpepeHumnansHOn 3aWwnTbl WKMH U ANS 3aWUT NPUCOEANHEHNI, OTXOOALWMX OT 3TUX LUMH, OOIDKHbI
ObITb MCMOMNb30BaHbl TpaHCOPMaTOopbl TOKa, pa3MeLleHHble C pa3HblX CTOPOH BblkMovaTens, YTobbl
NOBPEXAEHUS B BbIKIIOYaTENe BXOAUIN B 30HbI AENCTBUSA 3TUX 3aLLKAT.

Ecnu BbikmtovaTeNn He MMET BCTPOEHHbIX TPaHCOPMAaTOpPOB TOKa, TO B LieNsX 3KOHOMUN criegyeT
npegycmaTpvBaTb BblHOCHble TpaHC(OPMaTopbl TOKAa TOMBbKO C OOHOW CTOPOHbl BbIKMOYaTENs U
yCTaHaBnuBaTb WX MO BO3MOXHOCTM TaK, 4YTOObl BbIKMOYaTENM BXOAMNW B 30HY [OENCTBUSA
AnddpepeHumansHon 3awmnTel WKH. Mpy 3ToM B 3awimTe ABONHOW CUCTEMBI LUMH C (PMKCUPOBAHHLIM
pacnpegerneHnem 3remMeHTOB [OMMKHO OblTb MpeayCMOTPeHO WCNoMb30BaHWe [ABYX CepAeYHMKOB
TpaHcopMaTopOoB TOKa B LieN LUMHOCOEAMHUTENBHOIO BbIKoYaTens.

Mpu NpUMeHEHUN OTAENbHBIX AUCTAHLIMOHHBIX 3aLUMUT B KayecTBe 3alUuThbl LUKMH TpaHchopMaTopsbl
TOKa 3TUX 3alWT B LieNu CEKLMOHHOIO BhIKMoYaTENs AOMKHbI ObiTh YCTAHOBNEHbI MEXIY CEKLMEN LLIMH
1 peaKkTopoM.

3.2.128. 3awmTy WKH cnegyeT BbINOMHATL Tak, YToObl Mpu onNpoboBaHMN NOBPEXOEHHOW CUCTEMBI
UM cekumm wWKH obecrneumBanocs CenekTUBHOE OTKIOYEeHME CUCTeMbl (Cekumn) 6e3 BbiaepXKKu
BPEMEHM.

3.2.129. Ha obxogHom BbikntodaTene 110 kB 1 Bbille npM HanmMyMu LUMHOCOEAWHUTENBHOMO
(CEeKUMOHHOrO) BbIKINOYATENST AOMMKHBI ObITb NPEAYCMOTPEHbI 3aLUKThI (MCNONb3yeMbIe NPY NPOBEPKE U
PEMOHTE 3aLLMThI, BbIKMIOYATENS M TpaHC(OPMaTOPOB ToKa MOOGOro 13 3NemMeHTOB, NPUCOEANHEHHbIX K
LIMHaMm);

TpexcTtyneH4aTasa guCtaHUMOHHadA 3alTa 1 TOKoBasd OTCe4ka OT MHOFO(*)aSHbIX K3;

YeTblpexcTyneH4yaTada ToOKkoBadA HanpasJfieHHad 3almTa Hyneaoﬁ nocneanoBaTesibHOCTU OT 3aMblKaHUA
Ha 3eMIiio.

Mpu 3TOM Ha LUMHOCOEOMHUTENBHOM (CEKLMOHHOM) BbIKMOuaTeNe AOMKHbI ObiTh NPESYCMOTPEHbI
3aWmTEl (UCMoMb3yemMble ANsl pasferieHUsl CUCTEM WU cekuuid WuH npu otcytcTBum YPOB wnu
BbIBEAEHUM €ro UMW 3aluThl LWWH U3 OEiCTBYS, a Takke Ans NOBbILEHWS 3(PMEKTUBHOCTY AarNbHErO
pes3epBUpPOBaHNS):

OBYXCTyneH4YaTad TOKOBadA 3aliuta oT MHOFO(baSHbIX K3;
TpexcTyneH4aTas TOKoBad 3alimta HyJ'IeBOVI nocrneaoBaTeNbHOCTM OT 3aMblKaHUIA Ha 3EMIIIO.

,D,OI'IyCKaeTCH yCTaHOBKa 6onee CNOXHbIX 3alMT Ha LIMHOCOEAUHUTENBHOM (CeKLI,I/IOHHOM)
BblKnto4vaTene, ecnm 3To Tpe6yeTc;| OnA noBbIlWEeHnA 3(*)(beKTVIBHOCTM AanbHero pe3epBnpoBaHUA.

Ha wuHocoegnHutensHoMm (CekumMoHHOM) Beikmoyatene 110 kB 1 Bbilwe, NpegHa3HauYeHHOM U AnNs
BbINOMHEHMA (DYHKLMM 06X0AHOrO BhIKMOYaTENs, OOMMKHbI ObiTb NPeayCMOTPeHbI Te e 3aLMTbl, YTO Ha
06X0AHOM U LUIMHOCOEANHUTENbHOM (CEKLIMOHHOM) BhIKIOYaTeNsX Npy UX pa3aenbHOM UCTONHEHUN.

PekomeHayeTca npegycMaTpmBaTh NepeBO OCHOBHbIX ObICTPOAENCTBYOLLMX 3aWwnT NuHKMA 110 KB 1
BbllLe Ha 0OXO4HOW BbIKNOYaTENb.



Ha wwuHocoeauHuTensHOM (CekuuoHHOM) Bbikntouatene 3-35 kB gomkHa GbiTb npegycMoTpeHa
[BYXCTyneH4YaTasi ToKoBasl 3almMTa oT MHorodasHbix K3.

3.2.130. OToenbHy0 NaHenb 3almThl, NpeaHa3HauYeHHy cneumarnbHO 4119 UCMOoNb30BaHUs BMECTO
BbIBOOUMOW Ha MPOBEPKY 3alUuuTbl NWHUKW, crefyeT npegycMaTpmBaTb MPU CXemMax SMeKTPUYecKnx
COeaMHEHWI, B KOTOPbIX OTCYTCTBYeT OOXO4HOW BhIKMOYaTENb (HaNpUMeEpP, YeTbIPEXYTONbHYK,
nosfyTopHas cCxema U T. M.); Takylo OTAENbHYHO NaHenNb 3aluTbl criedyeT npeaycmaTpusaTth Ans nuHUA
220 kB, He umetoLmx oTaenbHOM OCHOBHOM 3awunTbl; ansg nuHnin 330-500 kB.

HonyckaeTca npegycMaTpvBaTb OTAEMNbHYKO naHenb 3awutol ang nuHui 110 kB, He umetowmx
OTAENbHOM OCHOBHOW 3aLUMTbl, MPU CXeMax SNEKTPUYECKUX COedMHEHUN "MOCTUK" C BblkrntovaTensiMmu B
Lensax MMHUIA 1 "MHOroyronbHUK", eCnv Npu NpoBepke 3alunTbl NIMHUA NMKBUOUPOBATL NOBPEXAEHUS Ha
Hell B COOTBETCTBUU C MNpeabsBnsiemMbiMM TpeboBaHusMK Gonee NpocTbiMY CPELACTBAMU TEXHUYECKU
HEBO3MOXHO.

3ALLUTA CUHXPOHHbLIX KOMIMEHCATOPOB

3.2.131. YcTpoicTBa penervHoOM 3alpTbl CUHXPOHHBLIX KOMMEHCATOPOB CreayeT  BbIMONHATL
aHanorMyHo npegycmaTtpvBaeMbiM Ansi  TypboreHepaTopoB COOTBETCTBYHOLUMX MOLLUHOCTEN CO
crnegyloLwyMmn OTANYUSMM:

1. 3awuTta oT TOKOB, OOYCMOBMEHHLIX CUMMETPUYHOW MEeperpyskoil, AEeiCTByloLas Ha curHan,
JOIMKHa BbIBOAUTLCS Ha Nepuop nycka, ecriv B 3TOM peXxuMe BO3MOXHO ee AelCTBUE.

2. CnenyeT npegycMaTpyBaTb MUHMMANbHYIO 3alUMTy HaNPsDKEHUs, AENCTBYIOLLYIO Ha OTKMOYEHWE
BbIKMIOYATENS] CMHXPOHHOTO KOMMeHcaTopa. HanpsbkeHne cpabaTbiBaHWst 3aluThl [OIHKHO ObITh

npuHsaTo paeHbiM 0,1-0,2 U, |, BblAepxka Bpemenu - okono 10 c.

3. JomkHa ObITb MpedycMOTpeHa 3alyuTa, OeWCTBYHoLLas MpyU KPaTKOBPEMEHHOM WUCYE3HOBEHUM
nUTaHWs NOACTaHUuuM (Hanpumep, B GecTokoByto naysy AlMB nuTatowein nuHum). 3awmTa [OOMmkHa
BbINONHATLCS B BUAE MUHUMAnNbHOW 3alyuTbl YacTOThl M OEMCTBOBATh Ha OTKIHOYEHWE BbiKIoYaTens
CUHXPOHHOTO KoMreHcaTopa unu Ha AlTl. [onyckaeTcs MCMOnb30BaHWE 3allMTbl, BbIMOMHEHHOW Ha
JApYryx NpUHUMNAX, Hanpumep pearnpytoLLei Ha CKOPOCTb CHUKEHUS YacTOoThl.

4. Ha CUHXpOHHBIX KOMMeHcaTopax MolyHocTeio 50 Meap u Gonee criegyeT npegycMmaTtpuBaTh
3alWMTy OT MoTepu BO3OYXKAEHWS (CHWKEHUS Toka BO3OYXOEHUS HUXe [OoNycTUMOro npefena) c
JENCTBMEM Ha OTKIMIOYEHWE CUHXPOHHOTO KOMMeHcaTopa WnM Ha curHan. [N CUMHXPOHHbIX
KOMMEHCATOpOB, Ha KOTOPbLIX MpedycMaTpuMBaeTCsl BO3MOXHOCTb MepeBofa Ha pexum paboTbl C
oTpuLaTenbHLIM TOKOM pOTOpa, 3Ty 3alUMTy A0MyCKaeTcs He NMPUMEHSATh.

5. iNs CUHXPOHHOTO KOMMeHcaTopa, paboTatoLero B 6roke ¢ TpaHCOPMaToOpOM, NpY 3aMblkaHUM
Ha 3eMnio B 0OMOTKe CTaTopa [OMKHO ObiTb MPEefyCMOTPEHO AEUCTBUE 3aLUMTbLI, YCTAHOBIEHHOW Ha
CTOPOHE HU3LLEro HanpshkeHWsl TpaHcopmMaTopa.

Ecnu ToK 3amMblkaHMs Ha 3eMII0 Ha CTOPOHE HU3LWEero HanpsaxeHna TpchcpopmaTopa npesbillaeT 5
A, OonyckaeTcda He yCTaHaBnMBaTb ,u,yrorac;|u.u/||7| pPeakTop 1 BbINOMHATL 3aWNTy C ABYMA BblOep>XXKaMu
BpemMeHun; ¢ MEHbLLUEN Bbl,D,ep)KKOI;I BpeMeHn npenycMaTpmBaeTCca OTKIHOYEeHUEe BblKn4aTend
CUHXPOHHOro komMmneHcartopa, a c 6onbLuUen - nogayva curHana.

Mpu ToKe 3aMblkaHWUA Ha 3eMMio 00 5 A 3aluTa OokHa ObiTb BLIMOMHEHA C OOHOW BblOEPXKKOW
BpEMEHW 1 C AeUCTBMEM Ha curHamn. [ns CMHXPOHHBIX KOMMNEHCaTopoB MOLLHOCTLI0 50 MBap u Gonee
[0JKHa ObITb NpeaycMoTpeHa BO3MOXHOCTb AECTBUS 3alLUMTbl HA CUrHan UIn Ha OTKIoYeHMe.

3.2.132. Ha noacraHumsax 6e3 MNOCTOSHHOTO [OEeXypCTBa MepcoHana 3awmra OoT Neperpysku
CMHXPOHHOIO KOMMeHcatopa [AOShKHa BbIMOMHATECA C  HE3aBUCMMOW  BbIAEPXKKOW BpPEMEHU U
AecTBOBaTb C MeEHbLUEN BblOEPXKKOW BPEMEHW Ha CUrHam W CHWKeHMe Toka BO30yxaeHus, a C
bonblien - Ha OTKMOYEHWE CUHXPOHHOrO KOMMeHcaTopa (ecnu npefoTBpalleHne AnuTenbHbIX
neperpysok He obecneynBaeTcsa yCTPOMCTBaMM aBTOMaTUYECKOrO perynMpoBaHns Bo3byxaeHus).

3.2.133. 3awmTty OT 3ambiKaHWA Ha 3eMI0 B LEenu BO30YXXOEHUS CUMHXPOHHOIO KOMrMeHcaTopa
crnepyert BbINOSHATL TaK XXe, Kak Ans ruaporeHepaTopos (cm. 3.2.85).



MnaBa 3.3

ABTOMATUKA U TENTEMEXAHUKA

OBJIACTb NPUMEHEHUA. OBLLUME TPEBOBAHUA

3.3.1. HacTosiwass rmasa [MpaBun pacnpocTpaHsieTcsl Ha aBTOMATWYECKME M TeremexaHudeckue
YCTPOMCTBA 3MEKTPOCTaHLMI, SHEPrOCUCTEM, CETEN U 3NEKTPOCHAGXKEHUS] NPOMBILLMEHHBIX U APYrUX
3MEeKTPOYCTaHOBOK, NpeAHa3Ha4YeHHbIe A1 OCYLLECTBMNEHUS:

1) AMNB nuHun unn a3 NMHUA, WWH 1 NPOYMNX INEKTPOYCTAHOBOK MOCMEe MX aBTOMAaTUYeCcKoro
OTKIIOYEHNS;

2) ABP pe3epBHOro nutaHus unv obopynoBaHus;

3) BKIIOYEHMST CUHXPOHHBIX FrEHEPaTOPOB U CUHXPOHHbBIX KOMNEHCATOPOB Ha napannensHyo paboTy;

4) perynupoBaHusi BO30Y>KOEHWS, HanpsiXKeHWs U peakTUBHOW MOLLIHOCTHY;

5) perynupoBaHuns 4acToTbl 1 aKTMBHOW MOLLHOCTY;

6) NnpenoTBpaLLeHMs HAapYLLUEHUI YCTONYNBOCTY;

7) NpekpaLLeHns aCUHXPOHHOIO PEXUMA;

8) orpaHMyYeHNst CHWXKEHWS YacToThl;

9) orpaHMYeHNs MOBbLILLEHUS YacTOTbl;

10) orpaHnyeHns CHUKEHUS HanpshKeHus;

11) orpaHnyeHns NOBbILLEHNS HAMPSHKEHUS;

12) npepoTBpaLLeHus neperpyskm 06opyaoBaHus;

13) QncneTyepcKoro KOHTPOMS 1 ynpaBreHus.

PyHKUMM ycTporcTB Mo n. 4-11 onpedensloTcs MNOMHOCTBIO UMM 4acTUYHO YCIIOBUAMM PaboThbl
3HeprocucTembl B LENoM. 3TW YCTPOWNCTBA [AOSIKHbI MNPOEKTMPOBATLCA W 3KCMyaTMpoBaTbCA
COOTBETCTBYHOLLMMWN SHEPTETUHECKMMUN MPEANPUATUAMM, SHEProoObeANHEHNSAMM UMM NO COrMNacoBaHuUo
C HUMK.

B aHeprocuctemax u Ha aHeproobbeKkTax MOryT ycTaHaBMMBaTbCA YCTPOWCTBA aBTOMaTW4eCcKoro
ynpaBereHusi, He OxBaTbiBaeMble HacToswWen rmason [IpaBun u permameHTMpyemble ApYrvMM
AOKymMeHTamu. [JeficTBMS 3TUX YCTPOWCTB OOMKHbI OblTb cornmacoBaHbl Mexay cobon, a Takke C
OeNCcTBMEM YCTPONCTB M CUCTEM, pacCMaTpyBaEMbIX B JaHHON rnase.

B anekTpuyeckmx ceTsix nNpeanpusaTUi-noTpeduTenelt anekTposHeprun crnegyeT NpUMEeHsTb Takue
yCTpONCTBa aBTOMAaTMKW, KOTOpble MO BO3MOXHOCTM He [OMycKalT HapyweHui Haubonee
OTBETCTBEHHBIX TEXHOMOMMYECKUX MPOLIECCOB MPU KpaTKOBPEMEHHbIX NepepbiBax 3reKTpocHabXeHus,

00yCnoBMeHHbIX 4ENCTBMEM 3aLUUT U aBTOMATMKM B CETU BHELLHEro M BHYTPEHHETO 3NEKTPOCHabXeHNs
(cm. Takke 5.3.52, 5.3.53 n 5.3.58).

ABTOMATUYECKOE NOBTOPHOE BKIMIOYEHUE (AMNB)

3.3.2. Ycrponctea AlB pormkHbl NpegycmatpuBatbecsa Af1st ObICTPOro BOCCTAHOBMEHWS MUTaHUst
noTpebuTenen MNM MeXCUCTEMHbIX U BHYTPUCUCTEMHbIX CBA3EN NyTeM aBTOMAaTM4YeCcKOro BKIOYEHMS
BblKIto4aTenemn, OTKMIOYEHHbIX YCTPONCTBaAMU perieiHoN 3aluuThl.



[ormkHo npegycMaTpmBaTbCA aBTOMaTU4ECKOE NOBTOPHOE BKIMKOYEHNE!

1) BO3QYLUHbIX U CMeLlaHHbIX (kabenbHO-BO3AYLUHbIX) IMHWIA BCEX TUMOB HanpshxeHvueMm Bbiwe 1 kB.
OTka3 oT npumeHeHnsa AlB gomkeH ObiTb B kaxaoM oTgernsHOM criydae obocHoBaH. Ha kabenbHbix
nvHmax 35 kB n Hwke AlB pekomeHAyeTcs NPUMEHSATb B ChyyasX, Korga OHO MOXeT ObiTb
3 EKTMBHBIM B CBHA3N CO 3HAUMTENIbHON BEPOSITHOCTLIO MOBPEXAEHUI C 0Bpa3oBaHWeM OTKPbITON
Ayrn (HanpyMep, HanMune HeCKOMbKUX MPOMEXYTOUHbIX COOPOK, MUTaHWEe MO OOHOW NIMHWUN HECKOMbKMX
MOACTaHUMIN), a Tawkke C Uemnbl WCNpPaBrieHNss HeceneKTUBHOro AeWcTBus 3awmTel. Bompoc o
npumeHeHnn AlNB Ha kabenbHbIX NMHMAX 110 KB 1 Bbile OOMKEH peliaTtbCs Npu NPOEKTMPOBaHUN B
Ka)KOoM OTAENMbHOM Cry4ae C y4eTOM KOHKPETHbIX YCIOBUI;

2) WuH anekTpocTaHumMin u noactaHumm (cm. 3.3.24 n 3.3.25);
3) TpaHcdopmaTopos (cMm. 3.3.26);

4) OTBETCTBEHHbIX 3MeKTpoABuraTenen, OTKMYaeMbix Ans obecneyeHWs camosanycka Opyrnx
anekTpogsuratenen (cm. 3.3.38).

Ona ocyuwecteneHns AlB no n. 1-3 pomkHbl Takke npegycmatpuBaTbes ycTponctsa AlB Ha
06XOAHbIX, LUIMHOCOEAUHUTENBHBIX M CEKLMOHHbIX BbIKMHOYaTensX.

JonyckaeTcs B Liensix 3kOHOMUU annapaTypbl BbINOIIHEHUe yCTpoicTBa rpynnosoro AMB Ha NuHUSX,
B MepBylo odyepenb kabenbHbiX, U Apyrux npucoeaunHeHusix 6-10 kB. Mpu aToM cnegyeT yuuTtbiBaTh
HefocTaTkM ycTpouctBa rpynnosoro AlB, Hampumep BO3MOXHOCTb OTKasa B Cryyae, ecnu focne
OTKMIOYEHUS]  BbIKMOYaTensl OOHOTO M3 MPUCOEOMHEHWIA OTKIOYEHWE BbIKIOYATENs  Opyroro
NpUCOeAVHEHUS MPOMCXOAUT O BO3BpaTa ycTpoiicTBa AlNB B UCXOAHOE NONOXEHNe.

3.3.3. YcTtpoiictea AlNB gormkHbl ObITb BbIMOMHEHbI Tak, YTOObI OHU HE AeicTBOBaNV Npw:
1) OTKNIOYEHWM BbIKMKOYATENS NEPCOHANIOM ANCTaHLMOHHO UMK MpW NOMOLLM TeneynpaBneHns;

2) aBTOMaTU4EeCKOM OTKIKOYEeHUN OT peneVlHoﬁ 3alnTbl HenocpenCcTBEHHO nocrie BKIHYeHudA
nepcoHanomMm ANCTaHUMOHHO U Npu NOMOLLNM TeneynpaBiieHnsA;

3) OTKNYEeHUM BBIKMIOYATENSA 3alMTOM OT BHYTPEHHWX MOBPEXAEHUN TpaHCHOPMaTOpoB U
BpaLLaloLWMXCA MalUWH, YCTPOMCTBAMM NPOTMBOABAPUNHOM aBTOMATMKW, a TakkKe B ApPYrux cryyasx
OTKMIOYEHNI BbIKNoyaTens, koraa gernicteme AlNB Heponyctumo. AlNB nocne pevicteua AYP (YAMB)
OOJITKHO BLINOMNHATLCA B cooTBETCTBMM C 3.3.81.

Yctporictea AlNB [omkHbl ObiTe  BbLINOMHEHbI Tak, YTOObI ObiNa WCKMOYEHA BO3MOXHOCTHLIO
MHOrOKpaTHOro BkrtoyeHus Ha K3 npu noboi HeMcnpaBHOCTM B CXeMe YCTPOUCTBA.

Yctponctea AlNB gomkHbl BbINOMHATECS C aBTOMaTUYECKUM BO3BPaTOM.

3.3.4. lNpu npumeHeHun AlB pormkHO, Kak npaBuno, npedycMaTpmBaTbCs YCKOpeHue OenCTBuS
penerHon 3awWwmnTbl Ha crnyyawm HeycnelwHoro AllB. YckopeHue OencTBusi penenHon 3aluuTbl nocne
HeycneLwHoro AlB BbINONHAETCS C MOMOLLBIO YCTPOWCTBA YCKOPEHUSI NOCHE BKIMIOYEHUS BbIKItoYaTens,
KOTOpPOE, KaK NpaBuro, SOMMKHO MCNOMb30BaTbCS M NPU BKMIOYEHUW BbIKIIOYATENS MO APYTMM NpUYnHaM
(oT kmtoya ynpaeneHus, TeneynpasneHua wunu yctponctsa ABP). lNpu yckopenun 3awmtbl nocne
BKIIOYEHMS  BbIKNOYaTeNss [AOKHbl  ObiTb  MPUHATHI Mepbl NPOTMB  BO3MOXHOMO  OTKMHOYEHUS
BbIKIMOYATENS 3alMTON MoA OENCTBMEM TOMYKA TOKa MPY BKIOYEHWU K3-3a HEOOHOBPEMEHHOrO
BKIIOYEHMA (ha3 BbIKMovaTens.

He cnepyeT yckopsaTb 3aliMTbl MOCHE BKIOYEHUS BbIKIOYATENS, KOr4a NUHUS yXe BKIYeHa Mof
HanpspkeHWe OpyrMM CBOWM BbIKMHOYaTeNnem (T. €. NpU HanMuuM CUMMETPUYHOMO HanpsbkeHus Ha
nHUN).

HonyckaeTca He yckopaTb nocrne AlB gencteue 3awmT NUHUR 35 KB 1M HWXKe, BbINOMHEHHbIX Ha
rnepemMeHHOM OMnepaTvBHOM TOKe, eCnn Ansi 3TOro TpebyeTcs 3HauyUTenbHOE YCMOXHEHWE 3awwmT U
BpeMs Ux gencTBus npu metannmyeckom K3 B6nn3n mecta yctaHoBKM He npesocxoguTt 1,5 c.

3.3.5. Ycrponctea TtpexdasHoro AlB (TAINB) O0OMmKHbI OCYLLECTBMASATHCA MPEUMYLLECTBEHHO C
MyCKOM NPV HECOOTBETCTBUM MEXAY paHee MOAaHHOW OnepaTMBHOW KOMaHAOW W OTKMOYEHHbIM
NorioXkeHMeM BbIKItoYaTens; gonyckaeTcs Takke nyck yctponctea AlB oT 3awuThbl.



3.3.6. MoryT npumeHATbCA, Kak npaswuno, yctporctsa TAIMNB opHokpaTHOro wnu ABYKpaTHOroO
AencTeus (nocnegHee - ecny 310 AOMYCTUMO MO ycrnoBusiM paboTkl BeikntoyaTens). Ycrponctso TAINB
OBYKpaTHOrO AENCTBUS peKoMeHAyeTCsl MpuUHMMaTb AN BO3AYLUHbIX MMHWKA, B OCOBEHHOCTU Ans
OAMHOYHbLIX C OOHOCTOPOHHUMM nuTaHueM. B cetax 35 kB u Huxe ycTtponctea TAlB aBykpaTHOro
OEeNCTBMSA peKOMeHAYeTCs NPMMEHSATE B MEPBYO odepedb Afs NVMHWN, HEe MMEIOLMX pe3epBnpoBaHUs
no cetu.

B ceTax ¢ n301MpoOBaHHONM UM KOMNEHCUPOBAHHOW HEWTPArblo, Kak MpaBuo, JOMMKHA NPUMEHATLCS
6rokvpoBka BTOporo uukna AlB B cnyyae 3amblkaHust Ha 3emnto nocrie AlNB nepsoro uumkna
(Hanpumep, NO HaNUYMIO HanNpPsPKEHUI HYNeBOW nocnegoBaTtensHocTh). Boiaepkka Bpemenn TATMB Bo
BTOPOM LIMKIe JormkHa ObiTb He MeHee 15-20 c.

3.3.7. AnsA yckopeHus BOCCTaHOBMNEHNS HOPMaribHOro pexunma paboTel anekTponepeaayn Bblaepkka
BpemeHu yctporictBa TAIB (B ocobeHHocTn ans nepsoro uukna AlB aBykpaTHOro OEWCTBUS Ha
NVHUAX C OOHOCTOPOHHUM MWUTaHMEM) OOMPKHA MPWHUMATbCH MWHUMAarbHO BO3MOXHOW C y4eTOM
BPEMEHMN MoracaHvs Ayrm n AevoHusaummn cpefbl B MecTe MOBPEeXAeHNs, a Takke C y4eTOM BpeMeHU
rOTOBHOCTM BbIKIOYATENS M €ro NpuBoAa K MOBTOPHOMY BKITHOYEHUIO.

Boigepxka BpeMeHu yctporictea TAINB Ha NMUHUM C OBYCTOPOHHUM NUTaHWEM [OMKHA BblOMpaTbes
TaKkKe C y4eTOM BO3MOXHOIO HEOOQHOBPEMEHHOIO OTKIMIOYEHUS MOBPEXOEHNS C OOONX KOHLIOB MWHWK;
npu 3TOM BpeMsi AENCTBUSA 3aLUUT, NpeaHasHavYeHHbIX A1A JanbHEro pe3epBnpoBaHns, yYUTLIBATLCA He
pomkHo. [onyckaeTcsi He yuuTbiBaTe Pa3HOBPEMEHHOCTM OTKIOYEHMS BbIKMOYaTenel no KoHuam
TIMHWK, KOrAa OHW OTKMI0YAKTCA B pesynbTate cpabaTbiBaHUS BbICOKOYACTOTHON 3aLLMUThI.

C uenbto nosbiweHns adpdekTnsHocTM TAINB ogHoOKpaTHOro OencTBUS OOMycKaeTcs yBenuuuBaTb
€ro BblAEPXXKY BpeMeH (Mo BO3MOXHOCTM C y4eToM paboTbl noTpebuTens).

3.3.8. Ha oanHo4HbIX NuHMsX 110 KB 1 Bbile ¢ 04HOCTOPOHHUM MUTaHUEM, AN KOTOPbIX AOMYCTUM B
cnyvyae HeycnewHoro TAINB nepexon Ha pnuTenbHyto paboty gaBymsi  dasamu, cnepyet
npegycmatpusate TAlMNB gBykpaTHOro OENCTBMS Ha NUTalOLeM KoHue nuHuu. [epeBoa NuHUKM Ha
paboty AByms asamy MOXET NpPOM3BOAUTECA MNEpPcoHanoM Ha MecTe WAu Mpyu  NOMOLLM
TeneynpasneHus.

Ons nepeBoga nuHMM nocne HeycnewHoro AlNB Ha paboty pgByms asamum cnegyet
npegycmaTtpvBatb nogas3Hoe ynpaBreHne pasbeQVHUTENSMU UMW BbIKMOYaATENAMW Ha MUTaOWeEM U
NPUEMHOM KOHLIaX fIMHUM.

Mpu nepeBoge NMUHUM Ha ANUTENbHY paboTy AByMs pazamu criefyeT npu HeoGXoaumocTu
NpUHMMAaTL Mepbl K YMeHbLUEHUIO NMoMex B paboTe NMUHWIA CBSI3W M3-3a HEMonHoa3HOro pexuma
paboTbl nuHMKM. C 3TON LENbl OOMNYycKaeTcsl OrpaHUYeHue MOLLHOCTM, MepefaBaeMoin Mo NUMHUM B
HenonHoa3HoOM pexumMe (ECnu 3TO BO3MOXHO MO YCMoBUAM paBboTel NOTpebuTens).

B oTaenbHbIX cny4vaax npu Hannm4dmn cneuunarnbHOro obocHoBaHUSA O0onyckaeTcAa TakkKe nepepbiB B
pa60Te JINHNN CBA3N Ha BpeMA HeI'IOJ'IHO(ba3HOFO pexnma.

3.3.9. Ha nuHmsx, OTKMIOYEeHNEe KOTOPbIX HE NPUBOAUT K HapyLUEHWIO 3MEKTPUYECKON CBA3U MeXAay
reHepupylLWUMM UCTOYHMKaMKU, HanpMMep Ha napannefbHbIX JIMHWUAX C OQHOCTOPOHHWM MUTaHUeM,
cnepyert ycTaHaBnuBaTb ycTponcTea TAlMB 6e3 npoBepKkn CUHXPOHU3MA.

3.3.10. Ha ogMHOYHBIX NNHUSIX C OBYCTOPOHHWUM NUTaHUeM (Mpu OTCYTCTBUM LUYHTUPYIOLLMX CBA3EN)
[OIDKEH NpegycmMaTpuBaTbCsl OAMH U3 criedyroLwmnx BugoB TpexdasHoro AlB (unum nx kombuHaumi):

a) bbicTpopevicteytowee TAIMB (BAIMB)

©) HecuHxpoHHoe TAIB (HAMB);

B) TAMNB c ynaenmBaHvuem cuHxpoHusma (TAIMB YC).

Kpome TOro, moxert npegycmatpusatecs ogHodpasHoe AlB (OAMB) B coyeTaHuu C pasnuyHbIMU
Buaamn TAIB, ecnu BbiknovaTenu obopyaoBaHbl Noga3HbIM yrpaBfieHWEM W He HapyluaeTcs

YCTONYMBOCTb NapannernsHon paboTbl YacTel aHeprocuctemsl B Lmkne OATB.

Bbibop Bngos AlB npon3soaumTcs, NCxo4st U3 COBOKYMHOCTU KOHKPETHBIX YCIOBUIA paboTbl CUCTEMBI
1 o6opygoBaHus ¢ ydeTom ykadaHun 3.3.11-3.3.15.

3.3.11. BebicTpogeiictytowee AlB, unu BAIB (ogHOBpeMEHHOE BKMOYEHUE C MUHUMarbHOM
BbIJEPXKKON BpeMeHn ¢ 0BoMX KOHLOB), peKoMeHAyeTCca npegycmaTtpuBaTth Ha nuHusAx no 3.3.10 ans



aBTOMAaTWYEeCKOro NOBTOPHOIO BKIOYEHMWSA, KaK NPaBumo, Npy HebOMbLUIOM PacXOXAEHUW yrna Mexay
Bektopamn J[C coeamHsiembix cuctem. BAMNB MoXeT NpMMEHATbCA NpU HanMuMKM BbIKNOYaTeNen,
ponyckaowmnx BAlMB, ecnu nocne BkoyeHUss 0OecneynmBaeTCs  COXPaHEHUME  CUHXPOHHOWN
napannenbHo paboTbl CUCTEM W MaKCUMalbHbIA  3NEKTPOMAarHUTHBIN  MOMEHT  CMHXPOHHbIX
reHepaTtopoB M KOMMEHCAaTOPOB MeHblUe (C y4eToM HeobxoAMMOro 3anaca) 3neKTpoOMarHUTHOro
MOMeHTa, BO3HUKatoLLero npu TpexdasHoM K3 Ha BbiBOAax MaLUMHbI.

OueHka MaKkcMMarnbHOrO 3MEeKTPOMarHUTHOrO MOMEHTa [OfKHa NPOW3BOAUTBCA ANA NpeaenbHO
BO3MOXHOIO pacxoxgeHus yrna 3a Bpems BAlNB. CootsBerctBeHHO 3anyck BAIB  pgomnxkeH
Npou3BOANTECH NMULb Mpu cpabaTbiBaHUM ObICTPOAENCTBYIOLLENA 3aluTbl, 30Ha AENCTBUS KOTOPOW
oxsaTbiBaeT BC nuHuio. BAIB pgomkHO 6rokupoBaTtbCs nNpu cpabaTbiBaHUM pPe3epBHbIX 3almT U
6nokupoBaTbCcs Unu 3agepkusatecs npu pabote YPOB.

Ecnu ana coxpaHeHus yCTOMUMBOCTU 3HeprocncTeMbl npu HeycnewHom BATNB TpebyeTtca 6onbLuon
06beM BO3OENCTBUI OT MPOTMBOABApPUIAHOM aBTOMAaTUKK, NpuMeHeHne BAIB He pekomeHayeTcs.

3.3.12. HecuHxpoHHoe AlB (HATB) moxeT npumeHsiTecs Ha nuHnax no 3.3.10 (B ocHosHoM 110-220
kB), ecnu:

a) MaKkcuMarbHbIn SJ'IeKTpOMaFHI/ITHbIIZ MOMEHT CUHXPOHHbIX TreHepaTopoB W KOMNEHCaTopOoB,
BO3HUKAOLLMI npn  HECUHXPOHHOM  BKIMHOYEHUU, MeEeHblle (C y4yeTom Heobxoanmoro 3anaca)
QNEeKTPOMarHUMTHOro MOMeHTa, BO3HUKaKLero npun TpeX(*)aSHOM K3 Ha BbiBOOax MallMHbI, npn 3TOM B
KayecCTBe NPakTU4YEeCKNX Kputepmes OLeHKN onyCTUMOCTHU HAINB NPUHUMAKOTCA pacHeTHble HavallbHble
3Ha4YeHNA nepnoanyeckmnx CoCtaBlAOLLMX TOKOB CTaTopa Npu yrie BKIOYeHUA 180°;

6) MakcMMmarnbHbBIN TOK 4epe3 TpaHcdopMaTop (aBToTpaHcgopmaTtop) npu yrne BkmoveHus 180°
MeHbLe Toka K3 Ha ero BbiBogax npu NUTaHWM OT LUNMH GECKOHEYHON MOLLHOCTY;

B) nocrne AlB oGecneuynBaeTcs [OCTAaTOMHO ObICTpasi PECHHXPOHM3ALWs; ecnv B pesynbTaTte
HECUHXPOHHOMO aBTOMATUYECKOrO MOBTOPHOMO BKITOYEHWUS] BO3MOXHO BO3HUKHOBEHWE AJINTENbHOro
ACWMHXPOHHOMO X0/a, AOIMKHbI MPUMEHSTLCA cheumanbHble MeponpuaTUst Ans ero npenoTBpalleHust
UMK NpeKpaLleHmst.

Mpn cobmiogeHnn atux ycnosui HATB pgonyckaeTcsi MpUMEHATb Takke B PEXUME PEMOHTa Ha
napannernbHbIX MUHUSX.

Mpu BbinonHeHnn HAMNB HeobxoguMO NpPUHATL Mepbl MO NPeAOoTBPALLEHUIO  U3MMULLHETO
cpabaTbiBaHus 3awymTel. C 3TOW Uenbl0 peKoMeHOYeTCs, B YaCTHOCTW, OCYLLIECTBMATb BKMHOYEHWUE
Bblkntovatenen npu HAIMB B onpegeneHHon nocnegoBaTenbHOCTW, Hanpumep BbinonHeHunem AlNB ¢
OfHOW M3 CTOPOH JIMHUW C KOHTPOMEM Hanuuua HanpskeHns Ha Hew nocrie ycnewHoro TAMMB c¢
NPOTMBOMOJIOXXHOW CTOPOHbI.

3.3.13. AlB c¢ ynaeBnuBaHMeM CUHXPOHMU3MA MOXET MPUMEHATbCA Ha JuHuAX no 3.3.10 ans
BKINOYEHMWS TIMHWM NPU 3HaYUTENbHbIX (MPUMEPHO A0 4% ) CKOMbXEHUAX U JONYyCTUMOM yrrie.

BosmoxHo Takke criegytollee BbinonHeHve AlNB. Ha KoHue nuHum, KOTOpbIA OOMMKEH BKNOYATLCA
nepebiM, npousBoauTcs yckopeHHoe TAIB (c dwkcaumen cpabatbiBaHus ObICTPOLAEACTBYHOLLEN
3aWnThl, 30Ha OEWCTBMS KOTOPOW OXBaTblBA€T BCK NMHWUIO) 6€3 KOHTPOMS HanpsiXeHWs Ha fMHWUK
(YTANB BK) unn TAIB c KoHTponem oTcyTcTBUSA HanpsbkeHns Ha nuHum (TAMNB OH), a Ha apyrom ee
KoHUue - TAlB c ynaBnuMBaHWeM CWHXpOHM3Ma. [locriegHee NPOU3BOAMTCA MNPWU  YCNOBUK, YTO
BKIIOYEHME NepBOro KoHua Obifo ycrnewHbIM (3TO MoXeT OblTb onpegeneHo, Hanpyumep, Npy NOMOLLM
KOHTPOMS HaNMuus HanpsbKeHUs Ha NUHUK).

Onsa ynaBnmBaHUA CUHXPOHU3Ma MOryT MNPUMEHATbCA yCTpOI;ICTBa, NOCTPOEHHblE NO npuHUMNy
CUHXPOHM3aTopa C NOCTOAHHbLIM YIIIOM onepeXxeHus.

yCTpOI7ICTBa AlB cnenyet BbINOJNHATL Tak, YTOOblI MMenacb BO3MOXHOCTb U3MEHSATb o4vyepenHOCTb
BKJIIOYEHMS BbIKMOYaTENEN MO KOHLAM JIMHUN.

Mpu BeINONHEHUN ycTporcTea AlNB YC HeobxoamMMo cTpeMuTbes K obecneyeHunto ero AencTeusl npu
BO3MOXHO BornbLUei pa3HoCTN YacToT. MakcMmanbHbIA JOMYCTUMBINA Yron BKITIOYEHNUS NPy NPUMEHEHUN
AlB YC pormkeH NpMHUMaTbCs C y4EeTOM YCMOBUWA, ykasaHHbIX B 3.3.12. [pn npumeHeHnn ycTponcTea
AlNB YC pekomeHOyeTcs ero MWCNOnb3oBaHWe AN BKNIOYEHWS  NMHUM  MEepcoHanoMm
(nonyaBTOMaTM4ECKast CUHXPOHM3ALMSA).

3.3.14. Ha nuHuax, obopynoBaHHbIX TpaHcopmaTopamy HanpsKeHWsl, ANS KOHTPONs OTCYyTCTBUS
HanpsikeHus (KOH) u koHTponst Hannumsa Hanpspkenns (KHH) Ha nuHum npu pasnuuHeix Bugax TAlMNB



pEeKoOMeHAYeTCsl UCMONb30BaTb OpraHbl, pearvpylolie Ha nuHeHoe (a3Hoe) HanpsbkeHne M Ha
HanpsbkeHWss obpaTHOM WM HyneBoiW nocrnefoBaTenbHocTEN. B HekoTOpbIX criyyasix, Hampumep Ha
nuHUAX  6e3  LUYHTUPYIOLUMX peaKkTopoB, MOXHO HEe WCMOoMb30BaTb  HaMpshkeHWe  HyreBoW
nocrnefoBaTensHOCTU.

3.3.15. OgHoasHoe aBToMaTnyeckoe noTopHoe BkMtoyeHne (OATB) MoXeT NPUMEHSITLCA TOMbKO
B ceTsiX ¢ 6onblumMM TOKOM 3amblkaHus Ha 3emnto. OAlNB 6e3 aBTomMaTMyecKoro nepesoga NMHUM Ha
ANUTENbHbIN HENOMHOMA3HbIV PEXMM MPY YCTONYMBOM NoBpexaeHnn dasbl criegyeT NPUMEHsITb!

a) Ha OAWMHOYHbLIX CUINIbHO Harpy>XeHHbIX MEeXCUCTEMHbIX WM BHYTPUCUCTEMHbIX JIMHUAX
aneKkTponepenayu;

6) Ha CUMNbHO Harpy>XeHHbIX MEXCUCTEMHbIX MUHKSX 220 KB 1 Bbilwe ¢ ABymst 1 Gonee oGXoOHbIMM
CBSA3SIMU NMPU YCINOBWUU, YTO OTKIIOYEHUE OAHOW U3 HUX MOXET MPUBECTU K HAPYLLIEHWIO AMHAMUYECKO
YCTOMYMBOCTU 3HEPrOCUCTEMBI;

B) Ha MEXCUCTEMHbIX U BHYTPUCUCTEMHDbIX JTIMHUAX Pa3HbIX KINaCcCOB HanpsXXeHud, ecnm Tpexcba3Hoe
OTKNKOYEHNE NUHUN BbICLLUEro HanpsXeHnda MOXeT NpuBecTn K He/J,OFIyCTVIMOVI neperpyske NNHURA
HU3LWEro Hanpsa>xeHnda ¢ BO3MOXXHOCTbHO HapyLleHua yCTOIZ‘-WIBOCTI/I QHEpProcncTemMbl;

r) Ha NWHUSAX, CBA3bIBAIOLLMX C CUCTEMOWN KpyMHble GIOYHbIE 3MEKTPOCTaHUMKU Ge3 3HauUUTENbHON
MECTHOWA Harpysku;

[) Ha NUHUAX 3nekTporepeaaYn, rae ocyllectaneHne TAMNB conpsikeHO CO 3HAYUTENbHLIM COGPOCOM
Harpysku BCeACTBME MOHWKEHUS HAMPSDKEHUS.

Yctpoiicteo OATMB [OMKHO BINOMHATLCS Tak, YTOObI Npy BeIBOAE €ro U3 paboThl UM UCHE3HOBEHWN
MUTaHWs aBTOMaTWMYECKN OCYLLECTBMSANCA NepeBof OECTBUS 3aLUUT NMHWKM HA OTKIOYEHWE Tpex a3
NMOMMMO YCTPOMNCTBA.

Boibop noBpexaeHHbix ¢a3 npu K3 Ha 3emnio [OMmKeH OCyLEeCcTBNSATHCA MpU MOMOLLM
n3bumpartenbHbIX OpraHoB, KOTOpble MOTryT OblTb TakkKe UCMONb30BaHbl B KA4YEeCTBE [OMOMHUTENbHOM
6bicTpoaencTBytoLlen 3awmTtbl NuHumn B umkne OANB, npu TAIMB, BAIMNB 1 0AHOCTOPOHHEM BKIOYEHUN
NIMHUK OnepaTUBHbLIM NEPCOHArOM.

Bbl/:l,ep)KKa BpemeHeM OAlB gomkHa OTCTpanmBaTbCA OT BPEMEHU noracaHua ayru u oenoHunsaumm
cpeaobl B MecCTe O,El,HO(*)aSHOFO K3 B HeI'IOJ'IHOd)a3HOM pexmme C Yy4dyeToMm BO3MOXHOCTU
HeOoQHOBPEMEHHOro Cpa6aTbIBaHM$| 3alWMTbl MO KOHUAM IMHMM, a TakKe KacKagHoro AencTBus
M36MpaTeﬂbelX OpraHos.

3.3.16. Ha nuHusax no 3.3.15 OAlB JOmKHO NPUMEHSATECA B COYETAHUM C PA3NUYHBIMU BUAaMU
TAIB. Npun atom gorkHa ObiTb NpegycMoTpeHa BO3MOXHOCTbL 3anpeta TAIB Bo Bcex cnyyasx OAlNB
unu Tornbko npu HeycrnewHom OAlB. B 3aBUMCMMOCTM OT KOHKPETHbIX YCNOBWIA AOnycKaeTcs
ocywiecteneHve TAIB nocne HeycnewHoro OAMB. B aTux cnydvasx npegycmaTtpuBaeTcs AencTBue
TAlNB cHa4yana Ha OOHOM KOHLUE IMHUW C KOHTPOMEM OTCYTCTBMSI HanpshKeHWs Ha fWMHWM U C
yBENUYEHHOW Bbl4EPXKKOM BPEMEHN.

3.3.17. Ha OAWHOYHBLIX §UHMAX C [OBYCTOPOHHWM MNUTaHWEM, CBA3bIBAIOWMX CUCTEMY C
3NeKTpoCcTaHUMen HeBOmMbLIOM  MOLUHOCTW, MOryT npuMmeHatbcss TAMNB ¢ aBTOMaTUyeckomn
camocuHxpoHu3auven (ArNBC) rmgporeHepaTopoB Ans rmapoanekTpocTtaHumin n TAMNB B coyeTaHnm ¢
AenuTenbHbIMW YCTPOWCTBaMU - ONS TMOPO- U TENNO3NeKTPoCTaHLUNA.

3.3.18. Ha nnHuax ¢ 4BYCTOPOHHMM NUTaAHMEM NPU HANM4unmM HECKONbKMX 0B6X04HbIX CBSA3eln cnegyeT
NPUMEHATb!

1) NpU HanMuMu OBYX CBA3EN, a TaKke MPU HanMuum Tpex CBS3el, ecrim BeposSiTHO OJHOBPEMEHHOE
ANUTenbHOEe OTKIYEHWE ABYX U3 3TUX CBsi3ell (HanpumMep, ABYXLENHOW NIMHUM):

HecuHxpoHHoe AlB (B ocHoBHOM Ans nuHuid 110-220 kB 1 npu cobnogeHnn ycrnoBuiA, ykazaHHbIX B
3.3.12, HO Ans cryvas OTKMHYEHNS BCEX CBA3EN);

AlNB c npoBepkoW CUHXpPOHM3Ma (NP HEBO3MOXHOCTU BbIMOMHEHNUS HecMHXpoHHoro AlNB no
npuynHaMm, ykasaHHbiM B 3.3.12, HO Ans cnyyasi OTKIMIOYEHWS] BCEX CBA3EN).

[lna OTBETCTBEHHbIX NNHWUIA NPU HaMU4YUM ABYX CBSI3eil, @ Takke Mpu HanMuum Tpex cBa3el, ABeE U3
KOTOPbIX - ABYXUENHas MUHUSA, NPU HEBO3MOXHOCTU npumeHeHust HAMB no npuyuHam, ykaszaHHbIM B
3.3.12, paspelaetcsa npumeHaTb ycTponctea OAIMB, BAIMB wnun AMNB YC (cm. 3.3.11, 3.3.13, 3.3.15).



Mpn atom yctponctea OAMNB wn BAlNB cnegyer pgononHATe YycTtpowcteom AlB ¢ nposepkoi
CUHXPOHM3Ma;

2) Npu HanMumMu YeTbipex 1 Goree CBsi3el, a TakkKe NPU HanM4uUu Tpex CBSA3E, ecrniM B NOCNEAHEM
cry4Yae OAHOBPEMEHHOE ANUTENbHOE OTKIOYEHUE [ABYX U3 3TUX CBSI3el MaroBeposiTHO (Hanpumep,
€crnu BCe NHUK ofHoLenHble), - AMB 6e3 NpoBepku CUHXPOHU3MA.

3.3.19. Ycrponctea AlB ¢ npoBepKor CUHXPOHU3MA CreayeT BbIMOMNHATL Ha OAHOM KOHLE NMUHUK C
KOHTPOMeM OTCYTCTBMS HanpsbKeHWsl Ha NIMHUM U C KOHTPOMIEM Hanuuus CUHXPOHW3Ma, Ha APYrom
KOHLUE - TOMbKO C KOHTPOMEM Hamuums cuHXpoHm3ma. Cxembl ycTpowictBa AlNB c npoBepkou
CUMHXPOHM3Ma MWUHUWN OOIMKHbI BbINOMHATHCS OAWMHAKOBBIMU Ha 0B0MX KOHLAX C y4eTOM BO3MOXHOCTM
N3MEHEHWNST O4EPENHOCTU BKITIOYEHNS BbIKNoYaTenen nuHum npu AlB.

PexomeHnayetca wucnonb3oBaTe YycTponctBo AlB ¢ npoBepkonM CUMHXpPOHM3Ma Ansi MNpPOBEpKU
CUMHXPOHM3Ma COeAMHSIEMbIX CUCTEM MPU BKIKOYEHWUMN [IMHAN NEPCOHanom.

3.3.20. [onyckaeTca COBMECTHOE MPUMEHEHWEe HECKONbKUX BMAOB TpexdasHoro AlB Ha nuHuu,
Hanpumep BAMB n TAINB c npoBepkor cuHxpoHu3Ma. [JonyckaeTcs Takke UCMNonb3oBaTb pasfuyHble
BMAbl ycTponcTB AlNB Ha pasHbix KoHuax nuHum, Hanpumep YTAIMB BK (cm. 3.3.13) Ha ogHOM KoHLUe
nvHUM 1 TATIB € KOHTPONEM HanM4ns HanpPsXXeHUs U CUHXPOHM3Ma Ha APYroM.

3.3.21. Oonyckaetcs codvetaHne TAIB c HecenekTMBHbIMW ObICTPOAEACTBYOLWNMA 3alumMTamMn ansi
MCNpaBneHns HECENEKTUBHOIO AENCTBUSI nocrneHunx. B cetax, coctoawmx M3 psga nocnegoBaTernbHO
BKIMKOYEHHbIX TMHWA, NPU NPUMEHEHUN ANS HUX HECENEKTUBHbIX ObICTPOAENCTBYIOLMX 3alnT Ans
MCMNpaBneHns X OENCTBUS PEKOMEHAYETCS NPUMEHATb noovepenHoe AlB; MoryT Takke NpUMEHATLCS
yctponcTtea AlB c yckopeHvem 3awmuTbl go AlNB unu ¢ KkpaTHOCTblO AenicTBus (He Gonee Tpex),
BO3pacTaloLLEel NO HAMPaBEHMIO K UCTOYHUKY NUTaHKS.

3.3.22. Ipu npuMmeHeHnn TpexdasHoro ogHokpaTHoro AlB nuHMI, nuTalowmux TpaHcopMaTophbl, Co
CTOPOHbI BbICLLETO HAaMPsSPKEHUS KOTOPbIX YCTaHaBNMBAOTCA KOPOTKO3aMblkaTenu v oTAenuTenu, Ans
OTKNIOYeHNs oTAenuTens B OecToKoBYlO nay3y Bpemsi deicteus ycTponctesa AlNB gormkHO ObiTb
OTCTPOEHO OT CyMMapHOro BPEMEHW BKMIOYEHUS KOPOTKO3aMblKaTens 1 OTKMoYeHns otaenutens. MNpu
npumeHeHun TpexdasHoro AlNB asykpaTtHoro Aencteus (cM. 3.3.6) Bpems gencteusi AlB B nepsom
LUMKre Mo YyKa3aHHOMY YCMOBMIO He [OMMKHO YBeNuyMBaTbCH, €CMu  OTKIIoYeHWe oTgenutens
npegycmartpuaeTcs B 6ecTokoByto nay3y BToporo uukna AllB.

Ona nuHWiA, Ha KOTOpble BMECTO BbIKMOYaTeNnein yCcTaHaBnUBAKOTCA OTAENUTENW, OTKIYeHWe
oTAenuTenen B criydae HeycnewHoro AlB B nNepBOoM UWMKIe AOMKHO NPOM3BOAMTLCS B 6ecToKoBYHO
nayay BToporo uukna AllB.

3.3.23. Ecnu B pesynbtate Aenctsus AlNB BO3MOXHO HECUMHXPOHHOE BKIHOYEHWE CUHXPOHHbLIX
KOMMNEHCaTOPOB MITN CUHXPOHHbIX SMEKTpoABUraTenen 1 ecrnv Takoe BKIIOYEHNe AN1A HUX HeAoNyCTUMO,
a TaKKe Ans UCKMIYEHUs NOAMUTKA OT 3TUX MaLUMH MecTa NoBpexXaeHus criedyeT npegycmaTtpueath
aBTOMaTUYECKOE OTKIOYEHME 3TUX CUHXPOHHLIX MaLLUMH MPU UCYE3HOBEHUW NUTaAHWUA UNWU NEPEBOAUTL
MX B aCUMHXPOHHbIN pexunmM oTkroveHnem AlTI ¢ nocnegylolmMm aBTOMAaTUYECKUM BKMOYEHUEM Unu
pPecUHXpOoHU3aumMelt Nocne BOCCTAHOBIEHNS HaNpsXeHWs B pedynbTate ycnewHoro AllB.

[na noactaHUMW C CUHXPOHHBLIMW KOMMEHCaTopamMn WM  CUHXPOHHBLIMU  dreKTpoaBUraTensamu
OOMKHbI NPUMEHATLCSA Mepbl, NpegoTBpaLLaoLLme n3nuwHme cpabartbiBaHus AYP npu gencteumn ATB.

3.3.24. AlB WKWH 3NeKTPOCTaHUUMN M MNOACTaHUMA MNpU HanmMuun crneuuanbHOW 3aluTbl LUWH U
BbIKMoyaTenen, aonyckarowwmx AlNB, 4OMKHO BBINOMHATLCS MO OAHOMY U3 BYX BApUAHTOB:

1) aBTOMaTU4eckMM onpo6oBaHMeM (MOCTaHOBKA LUWMH MOZ HampsbkeHue BbikrodaTenem oT AlB
OZHOTO M3 MUTAIOLLMX 3TIEMEHTOB);

2) aBTOMaTU4YECKON COOPKOM CXEMbI; NMpU 3TOM NepBbIM OT ycTporcTBa AlB BkntovaeTcs oavH 13
nUTaloWMX 3NEeMEHTOB (Hampumep, nuHUS, TpaHcdopmatop), MpW YCMELWHOM BKMOYEHUU 3TOrO
anemMeHTa MPOM3BOAMTCA MocneaytoLlee, BO3MOXHO Gonee nonHoe aBTomMaTU4eckoe BOCCTaHOBMEHWe
CXeMbl [OaBapUNHOTO pexmnmMa MyTeM BKIIOYEeHUs Apyrix anemeHToB. AlB WWH no aToMy BapuaHTy
pekoMeHOyeTCq MNPUMEHSITe B MNepByl ovepedb QAN NOACTaHUMA 6e3 MOCTOAHHOrO AEeXypcTBa
nepcoHana.

Mpu BbinonHeHwn AMB LWWH JOMKHBI NIPUMEHATHCA MEPbI, UCKIOYaOLLIME HECUHXPOHHOE BKMOYeHUe
(ecnu oHo siBNsieTCcs HeJoMyCTUMBIM).



HomkHa obecneymBatbCca gocTaTOYHas YyBCTBUTEJNIbHOCTb 3allMUTbl LWLUMH Ha cnyqa|7| HeycneLwHoro
AllB.

3.3.25. Ha pgByxTpaHcopMaToOpHbIX MOHMXAOWMX MNOACTaHUMSX Mpu  pasgenbHon paboTte
TpaHcopmaTopoB, Kak NpaBuio, AOMKHbI MpegycMaTpusaTecs ycTponctea AlB wuH cpegHero u
HU3LLEro HamnpshkeHWn B coveTaHunm c  ycTpoructBamu ABP; npu BHYTPEHHMX NOBpPEXAeHUsX
TpaHcopmMaTopoB JOMKHO AenctBoBaTb ABP, npu npounx nospexaeHusix - AMNB (cm. 3.3.42).

Honyckaetcs pgna OByXTpaHCOPMaTOpHOW MOACTaHUMW, B HOPManbHOM pEXUME KOTOPOW
npegycmaTpvBaeTcs napannenbHas paboTa TpaHcOpMaTopoB Ha LUMHaX AAHHOMO HanpsiKeHws,
yCTaHaBnmBaTtb AONONHUTENbLHO K ycTporcTBy AlB yctponcteso ABP, npegHasHavyeHHoe ons pexuma,
Korga oavH 13 TpaHcopMaTopOB BbiBEAEH B pe3epB.

3.3.26. YcrtpowictBamn AlB pomkHbl ObiTe 00OpyAOBaHbl BCE OAMHOYHbIE MOHMXKaKOLLNE
TpaHcchopmaTopbl MoWHOCTE0 Gornee 1 MB-A Ha noacTaHUMsiX 3HEpProcucteMm, uMelolme
BbIKMOYaTENb W MaKCMManbHyl0 TOKOBYHD 3aliuTy C NWTaloWer CTOPOHbl, KOrga OTKIYeHue
TpaHcchopmaTopa nNpuBOAMT K OBECTOYEHWMIO JMeKTPOyCcTaHOBOK noTpebutenen. [onyckaetcs B
OoTAenbHbIX cnyyasx gercteue AlB 1 npu OTKMOYEHUM TpaHcdopMmaTtopa 3aliMTOM OT BHYTPEHHUX
NOBPEXAEHWUN.

3.3.27. INMpwu HeycnewHom AlB Bknto4aemoro nepebiM BbIKMOYaTenemM aneMeHTa, npucoeanHeHHoro
AByMS unn 6onee BbiknovaTensamu, AlNB ocTanbHbIX BbIKMOYaTeENen 3TOro anemeHTa, Kak npasurio,
AOIMKHO 3anpeLaTbes.

3.3.28. MNpu HanMuMM Ha NOACTAHUUKU UMW SMEKTPOCTaHUMM BbIKNoYaTenen ¢ 3neKTpoMarHUTHbIM
npvBoAoM, ecnum oT ycTporictBa AlB moryT OblTb OOHOBPEMEHHO BKIOYEHLI ABa unu Oonee
BbIKMoyaTenen, anst obecneyeHnss HEOGXOOAMMOrO YPOBHSI HANPSPKEHUS akKyMyrnsiTopHol 6aTapen npu
BKITFOYEHMMN N AN CHDKEHUS ceveHus kabenew uenev NMTaHus 3NekTpoOMarHMTOB BKITKOYEHUST CeayeT,
KaKk npaBuIo, BbIMNONHATL AlNB Tak, 4YToObl OQHOBPEMEHHOE BKIMIOYEHME HECKOMbKUX BbIKMHOYATENEN
ObINO UCKMIOYEHO (Hanpumep, NPUMEHEHMEM Ha npucoeguHeHnsix AlNB ¢ pa3nuuHbIMKU BblAEPXKaMU
BPEMEHN).

HonyckaeTcst B OTAENbHbBIX Cyyasx (NpenMyLlecTBeHHO npu HanpsbkeHun 110 kB n 6onbLiom yncne
npucoeanHeHun, obopyaoBaHHbix AlNB) ogHoBpemeHHoe BkMtoveHue oT AlB AByX BbiknoyaTenen.

3.3.29. lenictBue yctporicts AlB OomkHO ukcMpoBaTbCs yKkasaTenbHbIMU pene, BCTPOEHHLIMU B
pene ykasaTensmu cpabaTblBaHusi, cHeTYUMKaMM yucnia cpabaTbiBaHUA MU OpyruMy yCTPONCTBaMU
aHarormyHoro HasHaveHus.

ABTOMATUYECKOE BKITFOYEHUE PE3EPBHOIO NMUTAHUA
N OBOPYNOBAHUA (ABP)

3.3.30. VYctponctea ABP fomkHbl npegycmaTtpuBatbCsl AN BOCCTAHOBMEHWUS  MUTaHUSA
notpebuTtenen nytem aBTOMAaTUYECKOro MPUCOEOMHEHNS PE3epBHONO WCTOYHUKA MUTaHWsA npu
OTKMIOYeHNM paboyvero WCTOYHMKA NWUTaHUs, NPMBOASALLEM K ODECTOYEHWMIO 3MeKTPOYCTaHOBOK
notpebutens. Ycrpovictea ABP JomKkHbBI NpegycMaTpyBaThCs Takke AN aBTOMaTU4ECKOro BKIOYEHNS
pe3epBHOro obopyaoBaHUst Mpu OTKMoYeHUn pabovero obopydoBaHWs, NPUMBOAALLEM K HapyLUEHWIO
HOPManbHOro TEXHOMOMMYECKOro npoLecca.

YcTpoiictBa ABP Takke pekoMeHayeTcsl npefycmaTpuBaTh, €CNv NPU UX MPUMEHEHUM BO3MOXHO
YMNpoOLLEHVEe pENENHON 3alluTbl, CHWKEHWE TokoB K3 1 y[elueBneHue annapaTypbl 3a CHET 3aMeHbl
KOmNMbLEBbIX CETEN paamarnbHO-CEKLMOHMPOBaHHLIMU U T. .

YctporictBa ABP mMoryT ycTaHaBnmMBaTbCs Ha TpaHcdopmartopax, JUHWUAX, CEKLUMOHHBbIX W
LUIMHOCOEANHUTENbHBIX BbIKINOYATENsX, SMnekTpoasuraTtensax u T. n.

3.3.31. Ycrpovicteo ABP, kak npaBuio, AOIMKHO obecnevmBaTtb BO3MOXHOCTb €ro AeNCTBMSt Npu
MCYE3HOBEHMUWN HaMpsiKeHUs Ha LUMHaX MMTaemMoro anemMeHTa, Bbi3BaHHOM 000N MPUYMHONW, B TOM
yncne K3 Ha aTux wuHax (nocnegHee - npy otcyTcTBumn AlNB wuH, cM. Takke 3.3.42).

3.3.32. Yctporicteo ABP npu oTknoyeHWn BbIkNtoyaTens paboyero MCTOYHMKA NUTaHUA LOSHKHO
BKIOYaTb, Kak MpaBwno, 6e3 [OOMOMHWTENbHOM BbIAEPXKKA BPEMEHW, BbIKMNOYATENb Pe3epBHOro



MCTOYHMKA NuTaHus (cM. Takke 3.3.41). Mpu aTom gormkHa ObiTb 06ecneveHa OQHOKPATHOCTb AENCTBUSA
yCTpOWCTBaA.

3.3.33. Ana ob6ecneveHus pencteus ABP npu obOecTodeHuM nUTAEMOro 3NEMEHTa B CBA3U C
MNCYE3HOBEHNEM HAMpPsKEHUsI CO CTOPOHbI MUTaHWSA paboyero UCTOYHMKA, @ TakKe MPU OTKIYEHUU
BbIKMOYaTensi ¢ NPUEMHON CTOPOHbI (Hampumep, ANs Cnyyaes, Korga penelHas 3awmTa paboyero
anemMeHTa OENCTBYET TONbKO Ha OTKIMOYEHME BbIKIOYATENEN CO CTOPOHbI NMUTaHusl) B cxeme ABP B
JononHeHne K ykaszaHHomy B 3.3.32 OOfmKeH npegycMaTpuBaTbCs MYyCKOBOW OpraH HanpshKeHus.
YKasaHHbIA MYyCKOBOW OpraH Mpu UCHE3HOBEHUWN HAaMNPSHKEHUS Ha NUTAeMOM 3rfieMeHTe U Npu Hanuinm
HarnpsXeHNs1 CO CTOPOHbI NMUTAHNA PE3EPBHOMO MCTOYHMKA LOSMKEH OEACTBOBATL C BbIAEPXKKOW BPEMEHU
Ha OTKIlOYEHME BbIKMOYaTENs paboyero UCTOYHMKA MUTaHUSI C NMPUEMHON CTOPOHbLI. [yckoBow opraH
HanpskeHnss ABP He gorkeH npegycmaTtpuBaTtbCsi, €Cnv pabounini U pe3epBHbIA 3NIEMEHTLI UMEOT
OAVH UCTOYHUK NUTaHUSL.

3.3.34. ina TpaHchopMaTopoB 1 NIMHUIN Manon MNPOTSXXEHHOCTN C Lienblo yckopeHus aenctena ABP
LenecoobpasHo BbIMOMHATL PENeviHyo 3aluTy ¢ AeACTBMEM Ha OTKIOYEHME He TOMbKO BblKNoyaTens
CO CTOPOHbl MWUTaHWsl, HO W BbIKMOYaTENS C NPUEMHON CTOpoHbl. C 3TOM Xe uenbio B Haubonee
OTBETCTBEHHbIX Clyyasix (HanpuMep, Ha COBCTBEHHbIX HYXAax 3NeKTPOCTaHUuiA) NPy OTKIOYEHUM No
Kaknum-nmbo npuyMHaM BbIKNOYaTeNs TOMbKO CO CTOPOHbI MUTaHWA JOMKHO ObiTb obecneyeHo
HeMe[eHHOe OTKIIoYEHNE BbIKNoYaTensa ¢ NPUeMHON CTOPOHbI MO Leny 6110KMPOBKA.

3.3.35. MuHumanbHbI  3reMeHT HanpsbkeHust nyckoBoro opraHa ABP, pearvpyowmn Ha
NCYE3HOBEHME HamnpsbkeHnst paboyero UCTOYHMKA, OOMKEH ObiTb OTCTPOEH OT pexuma camo3sanycka
anekTpoABUraTene U OT CHWXEHWS HanpsbkeHus npu yaaneHHblx K3. HanpsikeHvne cpabatbiBaHus
anemMeHTa KOHTPONS HanpsbkeHUs Ha LUMHax pPe3epBHOrO0 MCTOYHMKa nyckoBoro opraHa ABP porkHo
BblOMPaTbCHA MO BO3MOXHOCTH, MCXOAA M3 YCMOBMSA caMmo3anycka anekTpoasuratenein. Bpems genicteus
nyckoBoro opraHa ABP pgomkHO ObiTb 6Gonblue BpemMeHW OTKMoYeHWs BHelwHux K3, npu KoTopbix
CHWXEHMe HanpshkeHus Bbi3blBaeT cpabaTbiBaHWe dneMeHTa MWHUMAarbHOro HamnpshKeHWs NycKOBOro
opraHa, W, kak npasurno, 6onbLue BpeMeHun genctems AlNB co CTOPOHbI MUTaHMS.

MuHMManbHbIN 3MEeMEeHT HanpshkeHus nyckoBoro opraHa ABP, kak npaBuno, AomkeH ObiTb
BbIMOMIHEH Tak, 4TOObl WCKMYanacb e€ro noxHad paboTta npu neperopaHUnm OJHOTO U3
npegoxpaHuTenen TpaHcdopmaTopa HampshkeHUss CO CTOPOHbI OOMOTKM BbICLUETO WU  HU3LLErO
HanpshkeHus:; Npu 3awmTe OOMOTKM HU3LIEro HaMpspkeHUs aBTOMaTUYEeCKMM BbIKNoYaTeneMm npu ero
OTKIOYEHNM OEeNCTBUE MYCKOBOIO opraHa AOIMKHO GroknpoBatbes. [lonyckaercs He y4mTbiBaTb 4aHHOE
TpeboBaHve npu BbINOMNHeHUW ycTponcTB ABP B pacnpeaenutenbHbix cetax 6-10 kB, ecnv ana atoro
TpebyeTcs cneumnanbHasa ycTaHoBKa TpaHcopmaTopa HanpshkeHus.

3.3.36. Ecnn npu wucnonssoBaHun nycka ABP no HanpshkeHuio Bpems ero AeCTBUS MOXeT
oKa3aTbCHA HegonycTMmo 6omnbLlumm (HanpuMep, NpY HanmM4YMn B COCTaBe Harpy3ky 3HauMTENbHOW OOMK
CMHXPOHHbIX 3reKTpogBuraTenen), pekoMeHayeTcs NMPUMEHSTb B AOMOSIHEHME K MYyCKOBOMY OpraHy
HanpsikeHus MycKoBble OpraHbl APYrux TWMOB (HampvMmep, pearvpylolye Ha WCYe3HOBEHWe TOKa,
CHWXEHMWe 4acToTbl, U3MEHeHVEe HanpaBneHus MOLLHOCTA U T. 1.).

B cny4ae npuMeHeHna nNycKkoBOoro opraHa 4acTtoThbl nocnegHun npn CHWXXEeHUN 4acToTbl CO CTOPOHbI
pa6oqero NUCTOYHMKaA NMUTaHMA OO0 3a4aHHOro 3HayYeHua u npu Hopmaanon 4acToTe CO CTOpPOHbI
pe3epBHOIo NUTaHUA OOJKEH nencteoBatb C BbI,D,ep)KKOﬁ BpeMeHN Ha OTKIoYeHue BbIKn4yaTens
pa6oqero NCTOYHUKa NUTAHUA.

Mpu TexHomnormyecko HeoGXOOAMMOCTU MOXET BbIMOMHATLCA MYCK YCTPOWCTBa aBTOMAaTUYECKOro
BKIMIOYEHNS] pe3epBHOr0 060pyA0BaHMS OT pasnuyYHbIX CleumanbHbIX 4aTYMKOB (AaBrneHusl, YpOBHS U T.
n.).

3.3.37. Cxema yctponctea ABP MUCTOYHMKOB MUTaAHUSA COOCTBEHHBIX HYX[ SMEKTPOCTaHUuui nocne
BKIIIOYEHMS PE3ePBHOI0 UCTOYHMUKA MUTaHWUS B3aMeH OOHOro M3 OTKIYaLWMXCA paboyumnx NCTOYHMKOB
[OIMKHA COXPaHSATb BO3MOXXHOCTb OENCTBUSA NPU OTKIMHOYEHUM APYrnX pabounx MCTOYHUKOB NUTaHUS.

3.3.38. lMpu BbINONHeHUN ycTponcTs ABP cregyeT npoBepsiTb YCrOBUS MEperpyskn pe3epBHOro
WCTOYHMKa NTaHUS 1 camo3arycka anekTpoasuratenei U, ecnv MMeeT MecTo Ype3mepHas neperpyska
unn He obecneymBaeTcs Ccamo3anyck, BbIMNOMNHATL Pas3rpy3ky npu devcteum ABP  (Hanpumep,
OTKIOYEHNE HEOTBETCTBEHHbIX, @ B HEKOTOPbIX Cy4yasX M 4acTu OTBETCTBEHHbIX 3rieKkTpoaBuraTenei;
ONsi nocnegHux pekomeHayetcs npumeHeHne AlB).

3.3.39. lNpu BbInonHeHUn ABP gormkHa yunTbiBaTbCA HEOQOMYCTUMOCTb ero AeNCTBUS Ha BKIIOYEHUe
notpebuTenewn, OTKMOYEHHbIX ycTponcTBamm AYP. C 3Tol LIeNbo A0MMKHBI MPUMEHATLCA crieumnanbHble
MeponpuaTusa (Hanpumep, OrokMpoBka MO 4acToTe); B OTAEMbHbLIX Cryvasx Mnpu creuuansHOM



0060CHOBaHUM  HEBO3MOXHOCTW  BbIMOSIHEHUS  YKa3aHHbIX  MEPOMNpUSATUA  OOMnyckaeTcs  He
npegycmatpusaTte ABP.

3.3.40. MNpu pgencteum yctponctea ABP, korga BO3MOXHO BKMoYeHMe Bbikmovatens Ha K3, kak
npaBuo, JOMMKHO MPeAycMaTpuBaTbCs YCKOPeHVe AeWCTBUS 3aliMTbl 3TOMO BbIKMoYaTens (CM. Takke
3.3.4). Mpn aTOM AOMXHbI ObITb MPWHATHI Mepbl ANs NPegoTBpaLleHUst OTKIIOYEHWUI pe3epBHOro
NUTaHUSA MO Lenn YCKOPEHUs 3aLLmnThbl 3a cHeT GPOCKOB TOKa BKITOYEHMS.

C 9aTOM Uenblo Ha BbIKNOYaTeNsIX WMCTOYHUKOB pe3epBHOIo nNUTaHUA COBCTBEHHbIX HYX[,
SJ'IeKTpOCTaHLIMVI YCKOpeHune 3alutbl OOJMKHO npeaycMaTtpumBaTtbCA TONbKO B Cliyyae, ecnin ee
BblAepXKa BpeMeHU npeBbillaeT 1-1,2 c; npn 3TOM B Uenb YCKOPEHUA OOJDKHa OblTb BBedeHa
BblAepXKa BpemMeHu OKOJlo 0,5 c. Onsa NPOYNX INEKTPOYCTAaHOBOK 3HAYeHUA BblOoepXXeK BpeMeHU
NPUHUMAKTCA, UCXO4A U3 KOHKPETHbIX yCJ'IOBVII7I.

3.3.41. B cnyyasx, ecnu B pesynbtate pencteus ABP BO3MOXHO HECMHXPOHHOE BKIOYEHNE
CUHXPOHHbIX KOMMEHCATOPOB NN CUHXPOHHbLIX 3NeKTpoaBuUraTtenemn n ecriv oHO Ans HUX HeAoNyCcTUMO,
a TaKke ANA UCKIMIOYEHUS NOANUTKMA OT 3TUX MaLUMH MecTa NOBpexXAeHNs cneayeT npu UcHe3HOBEHUN
nUTaHUs aBTOMAaTMYECKWN OTKMI0YaTb CUHXPOHHbIE MALUWHBI MW NEPEBOANTL UX B aCUHXPOHHbBIA PEXNM
oTknoyeHnem AlTl ¢ nocnegylolwmMm aBTOMaTUYECKMM BKITIOYEHMEM UMW PECUMHXPOHM3aLuuen nocne
BOCCTaHOBIIEHVS HanpskeHWs B pesynbTate ycnewHoro ABP.

Ons npenoTepalleHna BKIMIOYEHUA pe3epBHON0 UCTOYHMKaA OT ABP po oTkntodeHus CUHXPOHHbIX
MallnH OonyCkaeTcda NpUMEeHATb 3amMenrneHue ABP. Ecnn nocnegHee HegonyctuMmo Aand ocTaneHomn
Harpysku, gonyckaetcd npu cneunanbHOM 0boCHOBaHUK OTKMOYaTb OT NyCKOBOIro opraHa ABP nuHuio,
CBA3bIBAOLLYHO LLUNHbI pa6oqero NMATaHA C Harpy3|<017|, co,qepmau.l,eﬁ CUHXPOHHbIE 3neKkTpoaBuraTenun.

Ona noactaHUMW C CUHXPOHHBLIMW KOMMEHCaTopamMn WM CUHXPOHHBLIMU  3reKTpoaBUratensamm
OOMKHbI NPUMEHSITECA MepbI, MpefoTBpaLLaloLLme HenpaeusbHyo paboty AUP npu gericteum ABP (cm.
3.3.79).

3.3.42. C uenbto NpegoTBpaLleHns BKIOYEHNSA pe3epBHOM0 NCTOYHMKA NuTaHua Ha K3 npu HesiBHOM
pe3epBe, MpedoTBpaLLeHUsi ero neperpyskun, obreryeHus camosanycka, a Takke BOCCTaHOBIEHUS
Hambonee npoCTbIMW CpeacTBaMU HOPManbHOM CXeMbl 3MeKTPOYCTaHOBKM MNOCne aBapuiHOro
OTKIIOYEHNS 1 OeNCTBUSA YCTPOMCTBA aBTOMAaTUKM PeKOMEHOYETCH NPUMEHSITb COYeTaHWe YCTPOWCTB
ABP un AlB. Ycrtponctea ABP pomkHbl geicTBoBaTb NPy BHYTPEHHMX MOBPEXOEHUSAX pabo4vero
nctouvHuka, AlB - npy Npounx NoBpeXaeHUsX.

Mocne ycnewHoro aencteusi yctporcts AlNB mnnm ABP gomkHo, Kak npaBwno, obecrnevmBaTbes
BO3MOXHO Oonee mnonHoe aBTOMaTU4YecKkoe BOCCTAHOBMEHME CXeMbl [0aBapuHOIO pexuma
(HanpvMep, AN NOACTAHUMW C YMPOLUEHHBIMU CXeMaMu 3NEKTPUYECKUX COEAUHEHUIA CO CTOPOHbI
BbICLLEro HamnpsiKeHWs - OTKMIOYEHNe BKITIOYEHHOro npu gencteum ABP cekuMoHHOro BbikloYaTens Ha
CTOPOHE HU3LLEro HanpsixeHwsi nocre ycnewHoro AlNB nuTalowwen nuHun).

BKITFOYEHUE TEHEPATOPOB

3.3.43. BkroyeHue reHepaTOpOB Ha MapannenbHyio paboTy AOMKHO NPOM3BOAUTLCS OOHWM U3
creyoLyx crnocobGoB: TOYHOW CUHXPOHM3aLUMEN (py4YHON, NONyaBTOMaTUYECKOR Y aBTOMaTUYECKOR) U
CaMOCUHXPOHM3aLIMel (py4HOIA, MONyaBTOMaTUYECKOA Y aBTOMaTUYECKON).

3.3.44. Cnocob TOYHOW aBTOMATU4ECKOW WM MOSTyaBTOMAaTUYECKON CUHXPOHU3aLMM KaK OCHOBHOM
cnocob BKMIOYEHNSA Ha napannenbHyo paboTy Npy HopMarbHbIX peXxMmMax OImKeH npegycMaTpmBaTbCs
ans:

TypboreHepaTopoB C KOCBEHHbIM OXMaXAeHnem obMOoTOoK MolwHOCTbo Bonee 3 MBT, paboTtatoLymx
HernocpeacTBEHHO Ha COOPHbIE LUWHBI FTEHEPaTOPHOrO HaMpsPKEHWUs, U NPU 3HAYEHWU Nepuoan4ecKon
COCTaBMsAOLLEN NepexogHoro Toka 6onee 3,5 IHOM;

TypboreHepaTopoB C HENOCPEACTBEHHLIM OXNaxaeHnem obmoTok Tunos TBB, TB®, TI'B u TBM,;

rmagporeHepaTopoB MoLLHocTbo 50 MBT 1 6onee.

Mpy aBapuiiHbIX pexxumax B 3MEKTPUYECKON CUCTeMe BKIIOYEeHWe Ha napannenbHyio paboTy Bcex

reHepaTtopoB BHE 3aBUCUMMOCTU OT CUCTEMbl OxnaxageHna n MOLLHOCTU MOXEeT npoun3BOoAUTbCA
crnocobom CaMOCUHXPOHU3aLnn.



3.3.45. Cnocob caMOCUHXPOHM3ALMK Kak OCHOBHOWM CMoco® BKIIOYEHWs Ha napanmnesnbHylo paboTty
MOXeT npegycMaTpuBaTbCs Ans:

TypboreHepaTopoB MOLLHOCTLIO 40 3 MBT:

TypGOreHepaTopoB C KOCBEHHbIM OXMNaXAEHWEM MoLUHOCTbIO Gonmee 3 MBT, paGoTaomx
HenocpeACTBEHHO Ha COOpHbIE LUMHBI, €CN MEpPUOAUYEcKkasl COCTaBMSIOLLAs NMEePEXOQHOro Toka Mpu
BKIMIOYEHWUM B CETb CMOCOGOM CaMOCHMHXPOHM3aLIMK He npeBocxoauT 3,5 IHowm;

TypboreHepaTopoB C KOCBEHHbLIM OXNaxaeHnem, paboTatoLmx B 6110ke ¢ TpaHcopmaTopamy;
rmgporeHepaTtopoB MOLLHOCTbI0 A0 50 MBT;

rMaporeHepaTopoB, ANEKTPUYECKM XKECTKO CBA3aHHbIX Mexay cobon n paboTtarowmx yepes obwui
BbIKIOYaTeNb Npu UX cymmapHon molHocTn go 50 MBT.

B ykasaHHbIX Crny4yasix MOryT He MpefdycMaTpuBaTbCsl YCTPOWCTBa MOMyaBTOMaTUYECKON U
aBTOMAaTUYECKON TOYHON CUHXPOHM3ALMN.

3.3.46. Mpu wncnonb3oBaHUKM crnocoba CaMOCMHXPOHU3ALMM KaK OCHOBHOTO crocoGa BKIYeHUs
reHepaToOpOB Ha mapannernbHylo paboTy criefyeT npegycMaTpuBaTb YCTaHOBKY Ha ruporeHepatopax
YCTPOMCTB aBTOMaTMYECKON CaMOCUHXPOHM3aLuKM, Ha TypboreHepatopax - YCTPOUCTB PyuYHOW WUnu
NonyaBTOMaTUYECKOW CaMOCUHXPOHU3ALIMN.

3.3.47. Tpn wncnonb3oBaHUM crnocoba TOYHOM CUMHXPOHU3AUMWM B KavyecTBE OCHOBHOro crocoba
BKINIOYEHNS TeHepaTOpoB Ha napansnenbHylo paboTy, Kak npasBuno, cregyet npedycmaTpuBaTtb
YyCTaHOBKY YCTPOWCTB aBTOMaTW4ECKOW W MNOMyaBTOMaTUYeCKOW TOYHOM CUHXPOHM3auuu. [ns
reHepaTopoB MoLHOCTbIO Ao 15 MBT gonyckaetcd npvMeHeHWe py4yHOW TOYHOWM CUHXPOHU3auun c
GrOKMPOBKOW OT HECUHXPOHHOTO BKIOYEHMS.

3.3.48. B cOOTBETCTBUM C yKa3aHHbIMU MOTNOXEHWUSIMU BCE FeHepaTopbl JOMKHbI ObiTe 0G0PYAOBaHSI
COOTBETCTBYIOLLMMM YCTPOUCTBAMU CUHXPOHU3ALMK, PAaCTIONIOKEHHBIMA HA LEHTpanbHOM MyHKTe
ynpaBneHusl UM Ha MECTHOM MyHKTE YNpaBneHWs Ons rMOpO3NeKTPOCTaHUMW, Ha FMaBHOM LUMTE
ynpaeneHust Unu Ha B6royYHbIX WKTax ynpaBneHus As TENNOo3NeKTPOCTaHLWIA.

BHe 3aBWCMMOCTM OT MPUMEHSIEMOrO CrnocoGa CUHXPOHU3ALMM BCE reHepaTopbl AOIDKHbI ObiTh
06opyAoBaHbl YyCTPOMCTBAMMU, NMO3BONSIOLLMMY B HEOOXOAUMBIX CryYasix MPOU3BOAUTE PYYHYHO TOUHYIO
CUHXPOHU3aLMIO C GITOKMPOBKOWM OT HECUHXPOHHOTO BKITHOYEHUSI.

3.3.49. Tlpn BkNOYEHMM B CeTb CNOCOOOM TOYHOW CUHXPOHM3auMu AByX wniu 6Gonee
rmgporeHepaTtopoB, paboTalowmx 4Yepe3 OAWH  BbIKNOYaTenb, reHepaTopbl MpeABapuTenbHO
CUMHXPOHM3MPYOTCA Mexay cobol cnocobom CaMOCMHXPOHM3auuMM U C CeTblo - crnocobom TOoYHOM
CUHXPOHM3aLUuK.

3.3.50. Ha TpaH3uTHbIX MOACTaAHUMAX OCHOBHOW CETU W 3nekTpocTaHuusx, roe Tpebyetcs
CUHXPOHU3aUMS  OTAEMbHbIX YacTen JreKTPUYECKOW CUCTeMbl, [OSDKHbI  npedycMaTpuBaTbCcs
yCTPOWCTBa 4151 NONyaBTOMAaTUYECKON UIN PYYHON TOYHOWM CUHXPOHMU3aLMMN.

ABTOMATUYECKOE PEIYNIMPOBAHUE BO3BYXAEHUSA, HAMPAXEHUA
N PEAKTUBHOU MOLLIHOCTU

3.3.51. YcTpovicTBa aBTOMAaTU4eCKOro perynvpoBaHvsa BO30YXXOEHWS, HamnpsikeHUs W peakTUBHOMN
MOLLHOCTV NpeaHa3HayeHbl Ans:

NOAAEPXKAHUS HaMPSHKEHWUS B 3MEKTPUYECKOW CUCTEME U Y IMEKTPOMNPUEMHUKOB MO 3afaHHbIM
XapaKTepucTUKam Npy HopmarbHoh paboTe 3NeKTPO3HEPrETUYECKOW CUCTEMBI;

pacnpeneneHuna peaKTMBHOVI Harpyskm mexay MCToYHUKamMu peaKTVIBHOVI MOLLUHOCTM NO 3adaHHOMY
3aKOHY;

NOBbILLEHNSA CTAaTUYECKON 1 ANHAMUYECKON yCTOI7I‘-MBOCTVI ANEKTPUYECKNX cnctem m ,D,eMI'I(bVIpOBaHVIH
konebaHui B nepexoaHbIX pexnmax.



3.3.52. CvHXpOHHble MalUMHbI (reHepaTopbl, KOMMEHCaTopbl, 3NeKTPOABUraTenu) AOIMKHbl ObiTb
obopynoBaHbl  ycTponcTtBamu  APB.  ABTOMaTuyeckue perynsatopbl  BO30YXOEHMS  OOIMKHbI
cooTBercTBOBaTh TpeboBaHusM [OCT Ha cucTembl BO3DYXAEHUS M TEXHWYECKUM YCIOBMAM Ha
obopyaoBaHune cucteM Bo30YKOEHUS.

[nsi reHepaTOpOB U CHMHXPOHHBLIX KOMMEHCAaTOPOB MOLLHOCTbIO MeHee 2,5 MBT, 3a UCkmoUYeHUEM
reHepaToOpOB 3MEKTPOCTaHUMI, paboTalolwmx M30MMPOBaAHHO WIM B 3HEprocucteMe HeBorbLIoi
MOLLHOCTY, [OMyCKaeTcsl MPUMEHSTb TOMbKO YCTPOWCTBa perneriHoi (opCUPOBKM BO3BYXKAEHWS.
CUHXpOHHbIEe 3MnekTpoABuUraTenu AommkHbl GblTb obopynoBaHbl ycTpoicTBamu APB B COOTBETCTBUM C
5.3.121n5.3.13.

3.3.53. JomkHa bbiTe 0becneveHa BbiCOKast HAAEXHOCTb NuTaHusa APB u Apyrnx yCTPOMCTB CUCTEMBI
BO30OY)XAeHUsi OT TpaHCOPMaTOPOB HaMpsKeHWsl, a Takke BbICOKas HaAeXHOCTb COOTBETCTBYHOLLUX
uenen.

Mpu nogkrnodeHun APB Kk TpaHcdopmaTopy HanpsbkeHus, UMmelollemMy npefoxpaHuTenu Ha
NepBUYHON CTOPOHE:

APB 1 gpyrve ycTpoWcTBa CUCTeMbl BO3OYXOEHUS, NMOTEPS] MUTaHUS KOTOPLIX MOXET NPUBECTU K
neperpyske Wnv HegomnyCTUMOMY CHIDKEHUIO BO30YXOEHUS| MalUWHbI, OOMKHbI MPUCOEOUHSITBCA K UX
BTOPUYHbIM BbiBOAaM 6e3 npefoxpaHnTernei 1 aBToMaTUYECKUX BblKIovaTenen;

YCTPOMCTBO pernenHor (popCMPOBKM OOIMKHO BbIMOMHATLCS Tak, YTOObI MCKIoYanacb BO3MOXHOCTb
€ero noxHoi paboTbl MpWM MEeperopaHMM OOHOTO W3 MPEenoOXpaHWUTeneid C MepBUMYHOM CTOPOHbI
TpaHCHOPMaTOPOB HaNPSHKEHNSI.

Mpu nogkntoyeHun APB k TpaHcdopMaTopy HanpshkeHus, He MMetolemy npegoxpaHuTenen Ha
NepBUYHON CTOPOHE:

APB 1 gpyrme ycTpoicTBa CUCTEMbl BO3OYXKAEHWUS OOMKHbI MPUCOEAMHATHCA K UX BTOPUYHBIM
BbIBOJAM Yepe3 aBTOMaTUYeCcKue BbiKMovaTenu;

OOIMKHbI ObITb npenycMoTpeHbl MeponpuAatua no MCNoJsib30BaHUKO BCNOMOraTesibHbIX KOHTaKTOB
aBTOMATU4YECKOro BblKNKO4YaTend, WCKNw4Yawwmne neperpysky wnm Hegonyctumoe  CHUXKEeHue
B036y)K,D,eHVIFI MalluHbl B Clly4ae OTKIMIOYEeHUA aBTOMaTUYECKOro BbIKIno4aTena.

K TpaHcopmaTopaM HanpsbkeHusi, K KOTopbliM nogkntodatotes APB v gpyrne ycTponctea cucTeMbl
BO3OY)XAEHWUs,, KaK NpaBuio, He [OIMKHbl MPUCOEQUHATBCA Opyrne ycTpowctea W npubopbl. B
OoTAeNbHbIX Cryyasx OOMycKaeTcs NpUcoedMHEHWe 3TUX YCTPOMCTB M MpuOOpOB uepes OTAernbHble
aBTOMaTM4ecKMe BbIKIioYaTeNnu Unu NpegoxpaHnTenm.

3.3.54. Yctponctea APB ruaporeHepaTtopoB SOMKHbI OblTb BEINOMHEHBI TaK, YTOObI B cnyyae cbpoca
Harpysku npyu UCpPaBHOM PErynsTope CKOPOCTU MCKMoYanoce cpabartbiBaHne 3awwuTbl OT MOBbILIEHNS
HanpsbkeHus. MNpu HeobxogmmocTy ycTporcTtBo APB MoXeT ObiTb JOMOMHEHO peneiHbIM YCTPOMCTBOM
ObICTPOOENCTBYIOLLETO Pa3BO30yXAEHMS.

3.3.55. Cxema ycTpoincTBa peneiHon ¢OpCUpoBKN BO3DYXAeHUS [orkHa npegycMaTpuBaTh
BO3MOXHOCTb MepeBofa ero AeWCTBMSI Ha pe3epBHbIi BO3OyauTene MNpu 3amMeHe WM OCHOBHOMO
BO3OyauTens.

3.3.56. VYcTpoictBa  KOMMayHOMPOBaHWS  BO30OYXXOEHWS  OOSDKHbI  MPUCOEAUHATLCS K
TpaHcchopmaTopam TOKa CO CTOPOHblI BbIBO4A reHepaTopa WM CUHXPOHHOrO KommeHcaTtopa (co
CTOPOHbI LLIWH).

3.3.57. 1N CMHXPOHHbIX FeHepaTOpPOB WM KOMMEHCATOPOB C HEMOCPeACTBEHHbIM OXIaXOEHUEM,
reHepaTopoB MolHocTeto 15 MBT 1 Gonee n komneHcaTtopoB MolHocTelo 15 Msap wn Gonee,
9MEKTPOCTaHUMN W MNOACTaHUMN 6e3 NOCTOSHHOTO OEeXypcTBa MepcoHana B MOMELLeHUU LwuTa
ynpasneHust JOMMKHO ObITe NPeayCcMOTPEHO aBTOMAaTUYECKOe OrpaHunyeHve neperpyskum C BblOEpPXKKOW
BPEMEHMU, 3aBUCSLLEN OT KpaTHOCTU Neperpysku.

[o oCBOeHMsi CepurMHOro BbiNycka YCTPOWCTB aBTOMATUYECKOro OrpaHudeHus neperpysku ¢
3aBMCMMOW BbIOEPXKKOW BpEMEHW [Ansi MawuH MollHocTbio o 200 MBT (Meap) ponyckaetcs
yCTaHaBnuMBaTh YCTPONCTBA OrPaHNYEHUsi C HE3aBMUCHMOW MO BPEMEHWN XapaKTEPUCTUKON.



YCTpoiCTBO aBTOMaTMYECKOTO OrpaHUYeHUst Neperpysku He [OIHKHO MPensTcTBOBaTh (hOPCUPOBKE
BO30YXXAEHUS B TeYeHWe BpemMeHu, KOTopoe [OoMycKaeTcsl Afisl COOTBETCTBYIOLLETO UCTOSHEHMS
MaLlWHbI.

3.3.58. Onsa reHepatopoB MowHocTbio 100 MBT 1 Gonee n anst komneHcaTtopoB MoLliHocTbo 100
Meap 1 6onee cnegyeT ycTaHaBnmBaTth GbicTpoaencTByOLME cucTEMbI BO30YxaeHus ¢ APB cunbHoro
[encTBus.

B oTgenbHbIX crnyyasx, onpegensieMbiX YCMoBUSIMU paboTbl 3NEeKTPOCTaHUMM B 3HEProcucTeme,
ponyckaeTcst yctaHaBnueate APB pgpyroro Tuma, a Takke MEOSIEHHO [eWCTBYOLUME CUCTEMBI
BO30Y>XOEHUS.

3.3.59. Cuctema BO3GyxgeHuss u yctponctBa APB pgomkHbl obecrneumBate yCTOMYMBOE
perynupoBaHue B npegenax oT HaMMeHbLUero AonyCcTUMOro A0 HamborbLiero JonyCTMMOro 3Ha4YeHus
TOoka BO30OyxaeHusi. [nA CMHXPOHHBIX KOMMEHCaTOpOB C HEPEBEPCUBHON CUCTEMOW BO3OYXOEeHWS
perynupoBaHue JOfMKHO obecrneumBaTbCs HauMHas OT 3HAYEHUst TOKa poTopa, NPaKTUYECKN PaBHOrO
HYI0, @ Ans KOMMEHCATOPOB C PEBEPCUBHON CUCTEMON BO3OYXKAEHWS - OT HanbosbLLEero JonycTUMOro
3Ha4yeHns oTpuLaTeNbHOrO ToKa BO30YXaeHUS.

Ons mawwH, pabotaowmx B 6noke ¢ TpaHchopmatopamu, [OMmkHa ObiTb MpefycMoTpeHa
BO3MOXHOCTb TOKOBOW KOMMEHCALMN NOTEpY HanpsikeHUs B TpaHcdopMaTope.

3.3.60. NeHepaTopbl MowHOCTbO 2,5 MBT 1 6onee rmapo- 1 TENOBbIX 3NEKTPOCTaHLUIA C YUCIIOM
arperaToB u4eTbipe M 0Oornee AOMKHbI OcCHaWaTbCA ObLecTaHUMOHHbIMU ACY TexXHOMNOormyeckumm
npoueccamv unu (MpU UX OTCYTCTBUM) CUCTEMaMu T[PynmnoBOro ynpasBreHus Bo30yxgeHnem. ITu
CUCTEMbl Ha reHepaTopax TenmnoBbIX 3MNEKTPOCTAHLMIN PEKOMEHAYETCS BbINOMHATL B 3aBUCUMOCTU OT
CXEeMbl, PeXMNMa U MOLLHOCTU 3MEKTPOCTaHLNN.

3.3.61. TpaHcdopmatopel ¢ PIH pacnpegenutenbHblX MOACTAHUMA WM COOCTBEHHbIX HYXA
3NEKTPOCTaHLMI, a TaKkKe NIMHENHbIE perynsatopbl pacnpeaenuTenbHbIX NoACTaHUMA ANA nogaepkaHvs
MW 33a4aHHOrO  M3MEHEHWs! HanpsbkKeHWsl [OJDKHbl OCHAWaTbCA CUCTEMOM  aBTOMAaTU4EeCKOro
perynupoBaHus koadduumeHTa TpaHcdhopmaumm. MNMpn HeobXoaMMOCTN aBTOMaTUYECKMe perynsTopbl
BOmMKHbI 0becrneynBaTb BCTPOEYHOE PEryNMpOBaHmNe HanpshkeHus .

MoacTaHuuW, Ha KOTOpPbIX NpegycMaTpuBaeTcsl naparnnensbHas pabGota TpaHchopMaTopoB
(aBTOTpaHcOpPMATOpOB) C aBTOMATUYECKUM PETYNUpOBaHWEM Ko3dduUMeHTa TpaHchopMaLmy,
JOMKHbl  OCHAllaTbcs  OOLLENOACTaHLMOHHOW  aBTOMAaTU3UpPOBaHHOW  CUCTEMOW  yrpaBrieHust
TEXHOMOrMYECKUMIM NPOLLECCAMU UM CUCTEMON TPYNMOBOrO PErynMpoBaHusi, UCKIoYaloLLel NosiBNeHe
HeZoNyCTUMbIX YPaBHUTENbHLIX TOKOB MeXy TpaHcchopmaTopamu.

3.3.62. KoHgeHcaTopHble yCTaHOBKM OOMKHbI OblTb 060PYAOBaHbI YCTPOMCTBAMU aBTOMATUYECKOrO
perynmposaHus B COOTBETCTBUM C M. 5.6.

ABTOMATUYECKOE PEFYNIMPOBAHME YACTOTbI U AKTUBHOW
MOLLHOCTU (APYM)

3.3.63. CucteMbl aBTOMAaTMYECKOro perynMpoBaHWs 4YacToTbl M aKTMBHOM MoLlyHocTh (APYM)
npegHasHayeHbl Ans:

NoAAEPXKaHWS YacTOThbl B 3HEProoObeAMHEHNSIX U M30MUPOBAHHBIX 3HEPrOCUCTEMAX B HOPMarbHbIX
pexumMax corrnacHo Tpe6oBaHusam FTOCT Ha KaYecTBO 3MEKTPUYECKOI SHEPTUN;

perynmpoBaHua OOMEHHbIX MOLLHOCTEN 3Heproo6be,cw|HeHvu7| N orpaHn4eHna nepeTtokoB MOLLUHOCTU
N0 KOHTpOJMpyeMbIM BHELUHUM N BHYTPEHHUM CBA3AM 3Hepr006'be,£l,l4HeHVlVl N 3HEProcucTem,

pacnpegerneHns MOLWHOCTU (B TOM YMCIie 3KOHOMUYHOrO) Mexay obbekTamu ynpaBrneHus Ha Bcex
YPOBHSIX AUCMETYEPCKOro ynpasneHuss (Mexay obbeauHeHHbIMu aHeprocuctemamun B "ESC Poccun'”,
aHeprocuctemamm B O3C, anekTpocTaHUMsIMU B 3HEprocMcTemMax v arperataMmu unm aHeprobnokamu B
npegenax anekTpocTaHLui).

3.3.64. Cucrembl APYM pormkHbl obecneunBaTb (NpyM HanMyunMm HeobGXoAMMOro peryrimpoBOYHOMO
AvanasoHa) Ha ynpaBfsieMblX 3MEeKTPOCTaHUMAX MogdepXaHue CpedHero OTKMOHEHWS 4acToTbl OT
3agaHHoro 3HaveHusi B npegenax 0,1 'y B AeCATUMMHYTHBIX MHTEpBanax u orpaHuyYeHne nepetoka



MOLLHOCTM NO KOHTPOJIMPYyEMbIM CBA3AM C No4aBliEHNEM HE MEHEee YeM Ha 70% aMmnnnTyabl konebaHun
nepeToka MOLWHOCTK C nepnoaom 2 MVH 1 bonee.

3.3.65. B cuctemy APYM gomkHbl BXOAUTL:

YCTpO/CTBa aBTOMAaTU4ECKOrO PEryrnMpoBaHUs 4acToTbl, OOMEHHOW MOLLUHOCTU U OrpaHW4eHus
nepeTokoB Ha gucnetdyepckux nyHktax "EQC Poccun" n O3C;

YCTpOWCTBa pacnpefeneHns ynpasnsowmnx BO34eNCTBUA OT BbllecToswmux cuctem APYUYM mexay
yrpaBnseMbIM 3eKTPOCTaHUMAMU U YCTPOWCTBA OrPaHUYEHMs MEPETOKOB MO KOHTPOSNMPYEMbIM
BHYTPEHHUM CBA3AM Ha OUCNETYEPCKUX MYHKTaX 3HEProCUCTEM;

yCTpOVICTBa ynpasneHunsa aKTMBHOW MOLLHOCTbLIO Ha ANEeKTPOCTaHUNAX, npuBliekaeMbiX K y4aCcTuUO B
aBTOMaTNU4Y€CKOM ynpaBlieHNN MOLLHOCTbHO;

0aT4YUKN NepeToKoB aKTMBHOW MOLLHOCTM U cpeacrea TenemMexaHuKn.

3.3.66. Yctponctea APYUM Ha pgucneTyepckux MyHKTax [OIDKHbl obecneynBaTh BbiSBNEHWe
OTKIOHEHWUI hakKTU4eCcKoro pexxuma paboTbl OT 3agaHHOro, hopMUpoBaHUe 1 nepedavy ynpasnsoLmx
BO3AENCTBUN ANs AUCNETYEPCKUX MYHKTOB HWKHEro YPOBHSI YNpaBrieHus W ANs 3MeKTPoCTaHuUM,
npuBrekaeMblX K aBTOMaTU4ECKOMY YNpaBneHN0 MOLLHOCTBIO.

3.3.67. VYcTponcTBa aBTOMaTUYECKOrO YNpaBrieHWs MOLUHOCTbIO  3NEKTPOCTaHUUA  OOMMKHbI
obecneynBaTb:

npvemMm ¥ npeobpasoBaHue ynpaBnsoWwyxX BO3AENCTBUN, NMOCTYNaOLWMX C AMCMNETYEPCKUX MyHKTOB
BbILLECTOSLLETO YPOBHSI YMpaBrieHusl, M (HOPMUPOBAHME YMPaBnsoWMUX BO3LENCTBUIA Ha YpPOBHE
yrnpaBneHusi aNeKTPOoCTaHLUI;

hopMMpoBaHME YNPaBMSIOLLMX BO3AEUCTBUIA HA OTAENbHbIE arperaThbl (3HEProGroku);

nogaoepxaHme  MOLWHOCTW  arperaTtoB (3Hepr06J'IOKOB) B COOTBETCTBMM C  NOJTydYEeHHbIMU
ynpasndarwmmm BO30ENCTBUAMMN.

3.3.68. YnpaBreHne MOLLUHOCTbIO 3MEKTPOCTaHUMM OOMMKHO OCYLLECTBMSATLCA CO CTaTM3MOM MO
YyacToTe, U3MeHsieMbIM B npegenax oT 3 4o 6%.

3.3.69. Ha rmmapoanekTpoCTaHUUAX CUCTEMbl YMpaBneHUs  MOLLUHOCTbIO  OOMKHbl  UMETb
aBTOMAaTMYECKNE YCTPOWCTBA, obecrnevmBaiolimMe Myck U OCTaHOB arperaTtoB, a Npu HeobxoguMmocTu
TaKkKe NepeBof, arperaToB B pPeXMMbl CUHXPOHHOIO KOMMEHcaTopa U reHepaTopHbIN B 3aBUCUMOCTM OT
YCINOBUI U pexunma paboThbl 3NEKTPOCTAHLUA U SHEPTOCUCTEMBI C YHETOM UMEILLMXCS OrpaHUYeHuin B
paboTe arperaTos.

rVI,D,pOSJ'IeKTpOCTaHLI,VIVI, MOLUHOCTb KOTOPbIX onpenendaeTcAa peXuMMomM BOAOTOKA, peKoOMeHOyeTCHd
o6opy,qosaTb aBToMaTn4eCKnmMmun perynatopamm MOLLHOCTKU MO BOOOTOKY.

3.3.70. Yctpovictea APYM pormkHbl fonyckatb onepaTMBHOE W3MEHEHWE napaMeTpoB HacTPOWKU
npu M3MEHEHUN PEXUMOB PaboTbl OObeKTa ynpaBrieHWsl, OCHaLaTbCs JfleMeHTaMmy CurHammsaumm,
GnokupoBkamy W 3awmTamu, NpegoTBpaLLAlOWMMN HENpaBuilbHble WX OEWCTBUS MPU HapyLueHuu
HOpManbHbIX PEXMMOB paboTbl OOBLEKTOB YNpPaBneHUs, MPU HEUCMPABHOCTAX B CaMUX YCTPOMCTBAX, a
TaKKe MWCKMIOYallWMMU Te OeWCTBUS, KOTOpble MOryT nomewaTtb (YHKLUMOHMPOBaHWMIO YCTPOWCTB
nNpoTMBOABapUNHON aBTOMAaTUKMN.

Ha TtennoBbix anekTpocTaHuusix yctporictBa APYM pormkHbl ObiTb 06OpyaoOBaHbl 3neMeHTamu,
npegoTBpaLLaloWNML Te U3MEHEHUS TEXHONOMMUYECKUX napameTpoB Bbille AONYyCTUMbIX Npeaernos,
KOTOpble Bbl3BaHbl ENCTBNEM 3TUX YCTPONCTB Ha arperatbl (3Heprobnokm).

3.3.71. CpenctBa TenemexaHUKM .OOIDKHbI obecnedvBaTb BBOA WHOpMauMum O nepeTokax Mo
KOHTPONMPYEMbIM ~ BHYTPUCUCTEMHBIM U MEXKCUCTEMHBIM  CBA3AM, Mepedadvy  ynpaBnsaoLmx
BO3JENCTBMA U curHanoB oT yctpoictB APYM Ha oObekTbl ynpaBneHus, a Takke nepegady
Heob6xo0a4nMoN MHOPMALIMM Ha BbILLECTOSALLMIA YPOBEHD YNpaBneHus.

CyMmmapHOe 3HaveHue CUrHanoB B CpeAcTBax TenemexaHuku u yctpomnctBax APYM He gomkHO
npesbiwaTb 5 C.



ABTOMATWUYECKOE NPEAOTBPALLEHUE HAPYLUEHUA YCTOUYNBOCTU

3.3.72. YcTponctBa aBTOMaTUYECKOro NpeaoTBpaLlleHnss HapyLUEeHU YCTOMYMBOCTU SHEPrOCUCTEM
OOMXHbI NpefycMaTpuBaTbCA B 3aBUCUMOCTUM OT KOHKPETHbLIX YCMOBWWA raMm, rae 3T0 TEXHWYECKU U
9KOHOMWYECKN LienecoobpasHo, - AN COXpaHeHWUs AMHaMWYECKOW YCTOMYMBOCTM U obecneyeHus
HOpPMaTUBHOrO 3amnaca CTaTUYeckon YyCTOMYMBOCTU B NMOCHEaBaPUNHBIX PEXUMAX.

YcTpoiicTBa ~ aBTOMAaTWYeCKOro  MPedOTBpalleHUsl  HapylueHust  YCTOMYMBOCTM  MOryT
npegycMaTpuBaTtbCs Anst AeUCTBUSA B CryYasx:

a) OTKMoYeHMs NMHUM 6e3 noBpexaeHus, a Takke Npu NOBPEXAEHUSX B pesynbTaTte ogHogasHbIX
K3 npu pabote ocHoBHoOV 3awmtbl U OAMNB B BO3MOXHbIX PEXUMMax MOBbLILLEHHON 3arpysku
anekTponepeday U B PEMOHTHbIX CXemMax CeTu; AOMnyckaeTcsl NPYMEHeHNe YyCTPOWCTB aBTOMaTUKN Npu
3TUX MOBPEXOEHUSAX M B HOPMalbHbIX CXeMax U pexmmax OSHEeprocuUcTembl, €Cnv HapylleHue
YyCTOWYMBOCTM B pe3ynbTaTe OTkasa aBTOMAaTUKU He MOXET MPMBECTW K NoTepe 3HauMTenbHOW YacTu
Harpysku aHeprocuctemsl (Hanpumep, 3a cdeT aenctamsa AYP);

6) OTKMIOYEHUSI NUHWIA B pe3ynbTaTe MHoroasHbix K3 npy paGoTe OCHOBHO 3alLyTbl B HOPManbHOW
U PEMOHTHOWM CXeMax CeTMW; [OMyCKaeTCs He y4uTbiBaTb HauGonee pefkue pexuMbl MOBLILLEHHON
3arpysku anekTponepenav;

B) OTKa3oB Bblkntoyatens ¢ gencteuem YPOB npu K3 B HopmansHOM pexume paboTbl
3HEeprocmcTembl U B HOpMarbHoOW cxeme paboTbl ceTy;

F) NOJTHOro pasaeneHna 3HeprocncteMbl Ha HEeCUMHXPOHHO pa6OTalOLIJMG 4YacTun anekTponepenad B
HOpMalnbHOM pEeXUMe;

[) 3HaUMTENbHOro aBapuMHOro AeduumMTa N N3bbITKa MOLLHOCTY B OAHON U3 COeaMHSIEMbIX YacTen
3HEprooGbeaNHEHNS;

€) paboTbl ycTpovicte BAIMNB unu AlNB B HOpMarnbHbIX CXEME U PEXMME.

3.3.73. YcTpoucTBa aBTOMaTM4eCKOro nNpeaoTBpalleHNs HapylleHWA YCTOMYMBOCTU  MOryT
BO3JeiCcTBOBaTb Ha:

a) OTKNKO4YeHmne 4actun reHepaTtopoB FI/I,EI,pOSJ'IGKTpOCTaHLWIﬁ N KaK UCKIO4YEeHUe - reHepatopoB uUnun
OGNOKOB TEMMOBbIX 3J'IeKTpOCTaHLI,VIVI;

6) BbICTPOE CHWXEHME UMW YBENMYEHWNE Harpy3ku NapoBbIMU TypbuHaMu B npeaenax BO3MOXHOCTEN
TennocunoBoro obopyaoBaHusi (6e3 nocnegyolero aBTOMATUYECKOrO BOCCTaHOBMEHUST MPEXHEN
Harpysku);

B) OTKIMOYEHME (B UCKIMOUUTENBHBIX Cryvasx) YacTu Harpy3ku noTpedbutenen, nerko nepeHocsLmx
KpaTKOBPEMEHHbI MepepbiB  3MEKTpoCHabXeHus  (cneuuanbHoe aBTOMAaTUYEeCcKOe — OTKIHYeHWe
Harpysku);

F) neneHune aHeprocnucTtem (ecnm YKa3aHHbIe BbilLe MeponpuaTuna He,D,OCTaTO‘-IHbI);

[) KpaTKOBpPEMEHHoe ObICTpOe CHWXEHWE Harpy3ky napoBblX TypbuH (C  mocregyloLlmm
aBTOMAaTUYECKMM BOCCTAHOBINEHVNEM NMPEXHEN Harpy3sku).

YcTponcTea aBTOMaTU4eCKOro NpedoTBpaLleHns HapyLeHUin YCTOWYMBOCTU MOTYT U3MEHSITb PEXNM
paboTbl YCTPOWCTB NPOLOMbHOM M MOMEpPeYHO eMKOCTHOW KoMneHcauun u gpyroro obopyaoBaHus
anekTponepegayn, Hanpumep LWYHTUPYIOLLMX PeakTopoB, aBTOMaTUYECKUX PErynsaTopoB BO3OyKaeHWs
reHepaTopoB U T. N. CHWXEHWe aKTUBHOW MOLLHOCTU 3MEKTPOCTaHLUMIA Npy noBpexaeHusax no 3.3.72,
nn. a u 6, xxenatenbHO orpaHNyMBaTh TeEM 06LEMOM Y B OCHOBHOM TEMM Crly4asiMu, KOraa 370 He BedeT
K gevicteuio AYP B aHeprocucteme Unu K ApyruM HebnaronpuATHLIM NOCNEACTBUAM.

3.3.74. VIHTEHCUBHOCTb YNpaBnsoLmnx BO3OeNCTBUIA, NogaBaeMbIX YCTPONCTBaAMU aBTOMaTUYECKOro
npefoTBpaLLEeHNs HapyLLeHWn YCTOWYMBOCTM (HampyMep, MOLLHOCTb OTKIOYaeMbIX reHepaTopoB Mnu
rnybvHa pasrpysku TypbuH), AOIDKHA ONpedensaTbCA WMHTEHCMBHOCTb BO3MYLLAOLWIErO BO34EWCTBUSA
(Hanpumep, cOpoc NnepegaBaemMon akTUBHOW MOLLHOCTU MPW BO3HWMKHOBEHUM K3 1 NpogormKknTensHOCTb
nocrnegHero) wnuM nepexogHoro npouecca, (UKCMpyeMbIX aBTOMaTUYeCKM, a TakkKe TSHKECTbo
WCXOQHOrO pexuma, UKCUPYyeMON TakKe aBTOMATUYECKW WKW, B  WUCKMIOYUTENbHBIX CRyyasx,
nepcoHanom.



ABTOMATUYECKOE NPEKPALLEHWE ACUHXPOHHOIO PEXXUMA

3.3.75. [Ina npekpalleHusi acMHXpoHHOro pexuma (AP) B cnyyae ero BO3HMKHOBEHUSI OOMMKHbI B
OCHOBHOM MPUMEHSATECS YCTPOMNCTBA aBTOMAaTUKU, OTIMYaOLLME aCUHXPOHHBIA PEXUM OT CUHXPOHHbIX
Ka4yaHun, K3 nnm gpyrmx HeHopmarnbHbIX pexXuMoB paboTbl.

Mo BO3MOXHOCTM YKa3aHHble YCTPOWCTBa CreayeT BbIMOMHATL Tak, YTOObl OHW Mpexnae BCero
cnoco6CTBOBaNM  OCYLLIECTBIIEHUIO  MEPOMPUSITWIA,  HanpaBMeHHbIX Ha  obneryeHne ycroBWi
PECUHXPOHM3aLMK, HaNpUmep:

GbicTpOMy Habopy Harpysku TypGUHaMK UMM YacTUYHOMY OTKIMIOYEHWI0 noTpebuTeneli (B Tol Yactu
3HEpProcucTeMbl, B KOTOPOM BO3HUK AeULIMT MOLLHOCTK);

YMEHBLLIEHWIO FEHEPUPYIOLLEN MOLLHOCTY NyTEM BO3LEUCTBUSA Ha PerynsiTopbl CKOPOCTU TYPOUH 1nn
OTKIMIOYEHNS YACTU FreHepaTopoB (B TOM YaCcTU SHEPrOCUCTEMBI, B KOTOPOW BO3HVK U3BbITOK MOLLIHOCTH).

ABTOMaTU4ECKOE pas3geneHme 3HeprocuctemMbl B 3adaHHbIX TOYKax MNPUMEHAETCA nocne
BO3HUKHOBeHUA AP, ecnu YKa3aHHble MeponpuaTnaA He npuBoaAT K pPeCUHXPOHU3aUnMnu nocne
NpoxXoXaeHud 3agdaHHOro 4Yyncna umknos KavyaHun, unm npn annuTenbHOCTU aCMHXPOHHOIO Xoaa 6onbLue
3adaHHOro npegena.

B cny4aax HegonyCTUMOCTU aCUMHXPOHHOIo pexuma, OonacHOCTU winn marnomn Sq)(beKTVIBHOCTVI
PeCnMHXpOoHM3aunn Onda npekpaweHmna AP HeobGxooMMO UCNonb3oBaTb [AefeHne C HaMMEHbLUMM

BpemMeHeM, npn KOToOpom obecneynBaeTcs yCTOVI‘-WIBOCTb no Opyrum CBA3AM N CENEKTUBHOE aencreune
aABTOMATUKWN.

ABTOMATUYECKOE OrPAHUYEHUE CHUWXEHUA YACTOTbI

3.3.76. ABTOMaTU4YECKOE OrPaHNUYEHNE CHUXKEHUS YACTOTbl JOMMKHO BbIMOMHATLCSA C TAKUM pac4eToM,
4yTOOblI Mpu MOOGOM BO3MOXHOM AedUUNTE MOLLHOCTM B 3HEProoObeavHEHUN, 3HEPrOCUCTEME,
3HEproyarne BO3MOXHOCTb CHWPKEHUS YaCTOThbI HKE YPOBHSA 45 'l Gbina ncknioyeHa NonHoCTbO, BPeEMS
paboTbl ¢ YacToTon HUKe 47 'y He npeBbiwano 20 ¢, a ¢ YactoTon Hwke 48,5 'y - 60 c.

3.3.77. Cuctema aBTOMaTMYECKOrO OrpaHUYEHUs CHKEHUS YacTOThbl OCYLLEECTBISAET:

aBTOMATUYECKUIA YaCTOTHbIN BBOZ PE3EPBa;

aBTOMATMYECKYI YaCcTOTHYIO pa3rpysky (AYP);

OOMOSHUTENbHYIO Pasrpy3ky;

BKIMKOYEHME MUTaHUSI OTKIMIOYEHHbIX NOTpeduTenen npu BocctaHoBNeHnn YyactoTsl (HAIB);

BblaeneHne SJ'IeKTpOCTaHLI,MVI nnn reHepatopoB CO C6al'laHCVIp0BaHHOI7I Harpy3|<0|7|, BblaeneHne
reHepaTtopoB Ha NUTaHne COBCTBEHHbIX HY>X[, 3]'IeKTpOCTaHLI,VIVI.

3.3.78. ABTOMaTU4eCKUn BBOA, pe3epBa MpU CHMXKEHUM YacTOThbl AOMKEH MUCMOMb30BaTLCA B MEPBYIO
odepenb, YTOObI MO BO3MOXHOCTM YMEHbLUUTb OObEM OTKIYEHWUS UMW ANUTENBHOCTL MepepbiBa
nUTaHWsa nNoTpedutenen, u NpeaycMaTpuBaeT:

MOBUNN3aLMI0 BKITKOYEHHOIO pe3epBa Ha TEMOBbIX ANEKTPOCTaHLUUAX;

aBTOMaTUYeCcKun nyCcK rmgpoarperaTtoB, Haxo4dLNXCA B pe3epBe;

aBTOMaTUYECKUN nepexog B aKTUBHbIN pexnumMm rnaporeHepaTtopos, pa60Tarou.u4x B pexXume
CUHXPOHHbIX KOMMEHCaTopOB;

aBTOMaTU4YECKUN nycK FaSOTyp6I/IHHbIX YCTaHOBOK.



3.3.79. ABTOmMaTMyeckasi 4acTOTHasi pasrpyska npegycMaTpuBaeT OTKMoYeHne noTpebutenen
HeGoMmbWMMM  JonaMM MO  Mepe CHuxkeHus 4actotel (AYPI) unn no wmepe yBenuueHus
NPOAOIPKUTENBHOCTU CyLLIECTBOBAHWSI MOHWXKEHHON YacToThl (AYPII).

yCTpOVICTBa AYP [OmKHbI yCTaHaBnMMBaTbCA, KakK MpaBuio, Ha noacCTaHUMAX 3HEepProCUCTteMbl.
D,OI'IyCKaETCFI NX yCTaHOBKa HenocpencTtBeHHO y n0Tpe6|/|Tenel7| no4 KOHTponemM 3HeprocncTtembl.

O6beMbl OTKMIOYEHUS] Harpy3kM yCTaHABMMBAOTCH, UCXoAs U3 obecneveHusi adhheKTUBHOCTM Mpu
nMoBbIX BO3MOXHbIX AedulUTax MOLLYHOCTH; O0YepenHOCTb OTKIOYEHUs] BbiOMpaeTcs Tak, u4ToObI
YMEHbLIMTL yilepb OT nepepbiBa 3MeKTPOCHabXeHUs, B YaCTHOCTU [OJDKHO MPUMEHSITbCsl Gonbluee
yMcro YCTpoicTB M ouepefent AYP, Gonee OTBETCTBEHHblE MOTPEOUTENM [OIKHbI MOAKMOYATECS K
Gornee fanbHUM MO BEPOATHOCTU cpabaTbiBaHUs o4epensim.

Oenctene AYP pomkHo ObiTb cormacoBaHo ¢ pabotow yctponcte AlMNB u ABP. Heponyctumo
yMmeHbLUueHne obbema AYP 3a cuet gericteusa yctponcts ABP unu nepcoHana.

3.3.80. YcTporicTBa JONONMHUTENLHON Pa3rpy3ku AOSMKHbLI MPUMEHSTLCA B TEX SHEProcucTemMax umnm
YacTHAX 3HEProcuMcTembl, rae BO3MOXHblI OCOBEHHO OofbluMe MecTHble AedvUUTbl MOLLHOCTW, Npu
KoTopbIX AencTBue yctponcts AYP| okasbiBaeTcsl HEe[oOCTaTOMHO 3MMEKTUBHBLIM MO 3HAYEHUIO U
CKOPOCTU pasrpysku.

HeobxoaMMocTb BbINOMHEHUS OOMNOMHUTENBHOM pa3rpysku, ee obbem, a Takke (baKTOpr, no
KOTOPbIM OCYLLECTBNAETCA €e Cpa6aTbIBaHM6 (OTKJ'IPOLIeHVIe NMATaLWnNX 311EMEHTOB, C6p00 aKTMBHOM
MOLLUHOCTU N T. I'I.), onpenensaeTca 3HepFOCVICTeMOl;I.

3.3.81. Yctponctea YAIMB wucrnonb3yloTca AN YMEHbLUEHUS MnepepbiBa MUTaHUS OTKIMHOYEHHbLIX
notpebutenen B YCMOBUSIX BOCCTaHOBMEHWS 4acTOTbl B pe3ynbTaTe peanu3auuvM pe3epBoB
reHepupyloLwWwen  MOLUHOCTM,  PECUHXPOHM3ALMW UM CUHXPOHM3aUMM MO  OTKMIOYMBLLENCH
anekTponepenave.

Mpu pasmeLLeHnn yCTPONCTB U pacnpegeneHum Harpysku no odepeasm YAIB cnegyeT yuntbiBath
cTeneHb OTBETCTBEHHOCTU NoTpebuTenen, BepOATHOCTb MX OTKIHOUYeHNs genctenem AYP, CroXHOCTb 1
ANUTENbHOCTb HEABTOMAaTMYECKOro BOCCTAHOBIEHWNS 3MEKTPONUTaHUS (MCXOAS M3 MPUHSATOro nopsiaka
obcnyxmeaHust 06bekToB). Kak npaBuno, odepeaHocTb BKMoYeHus Harpysku oT YAIB gomxHa 6biTb
obpaTHoW No cpaBHEHUIO € NpUHATON Ans AYP.

3.3.82. BblgeneHne anekTpoCcTaHUMA WM FeHepaTopoB CO CcOanaHCMPOBaHHOW Harpyskow,
BbleNeHre reHepaTopoB Ha NUTaHWe COOCTBEHHbIX HYXA MPUMEHSETCS:

OnA COXpaHeHuA B pa60Te CcoBCTBEHHbIX HY>X[, SHGKTpOCTaHLlMVI;

ANs NpefoTBpalLeHUss MOMHOMo MOralleHnsi 3MeKTPOCTaHUMA Mpu OTKase WM HegoCTaTouHOW
3(PHEKTUBHOCTN YCTPOMCTB OrPaHNYEHUS CHUXKEHNA YacToTbl no 3.3.79 n 3.3.81;

ans obecnevyeHns nuTaHMs 0cobo0 OTBETCTBEHHbIX n0Tpe6V|Tene|7|;
B3aMeEH [OMOSTHUTENbHON pa3rpy3ku, korga 3To TeEXHU4ECKM N SKOHOMUNYECKN u,enecoo6pa3Ho.

3.3.83. HeobxooMMOCTb MPUMEHEHUSI OOMONHUTENBHON pa3rpy3ky, 0Obembl OTKMYaemown (npwu
AYP) un Brntovaemon (npy YAIB) Harpysku, ycTaBku MO BPEMEHU, YACTOTE U APYTMM KOHTPONMPYEMbIM
napameTpam Ansi YCTPOWCTB OrPaHUYEHUs] CHWXKEHWS 4acToTbl OMPeAenstoTCa Mpu IKcnnyatauun
3HeprocucTem B cooTBeTcTBUM C MNT3 1 ApyrMMy AUPEKTMBHBIMU MaTepuanamu.

ABTOMATUYECKOE OrPAHMYEHUE NMNOBbLIWEHUA YACTOTbI

3.3.84. C uenbio npegoTBpaLLeHns HegoMyCTUMOTO MOBBILLEHWS 4acTOThbl HA TEMMOBbIX CTaHUMSX,
KOTOpble MOryT oOKa3aTbCs paboTalwymMu napanfefisHo C MMApPO3NEKTPOCTAHUMAMM 3HAYUTENBHO
6onbLUert MOLHOCTM B YCROBUAX cbpoca Harpysku, AOMKHbI MPUMEHHATBCA YCTPOMCTBA aBTOMAaTMKM,
OENCTBYIOLLEN NPY NOBLILLEHUN YacToThl Bbiwe 52-53 My. 3TM ycTponcTBa OOMKHBI B MEPBYI0 0vepenb
JenctBoBaTb Ha OTKMOYeHWe Yactu reHepatopoB [OC. BO3MOXHO MpvMeHeHMe YCTPOWCTB,
AencTeylolmx Ha otaeneHne TOC ¢ Harpyskomr, N0 BO3MOXHOCTU COOTBETCTBYHOLLEN MX MOLLHOCTH, OT
raC.



Kpome Toro, B y3nax 3HeprocucTeMbl, copepxalmx Tonbko MAC, OomkHbI MpedycmaTpyBaTbes
YCTPOMCTBA, OrpaHUuMBaIOLLME aBapUIMHOE MOBLILLEHWE YacTOThl 3HaYeHneM 60 My 3a cUEeT OTKIMOYEHNs!
YyacTu reHepaTopoB AN obGecrieveHusl HopmarbHOW paboTbl ABWraTenbHOW Harpysku, a B yanax,
cofepxawmx Tornbko TOC, - yCTPOWCTBA, OrpaHWYMBAOLLME ANATENBHOE MOBBILIEHWE YacTOThbl
3Ha4YeHNeM, Mpu KOTOPOM Harpyska 3HEeproGIIoKOB He BbIXOAWUT 3a npefenbl UX PEerynupoBOYHOMO
JAnanasoHa.

ABTOMATUYECKOE OrPAHUYEHUE CHUWXEHUA HANPAXEHUA

3.3.85. YctponicTBa aBTOMAaTMYECKOTNO  OFPaAHUYEHUS]  CHWDKEHWSA  HanpsbkeHuUst  OOIDKHbI
npenycMaTpmBaTtbCsl C LEMb UCKMIOYEHUS HapyLUEHWs YCTOWYMBOCTU Harpy3ku U BO3HWKHOBEHWSI
NaBUHbI HANPsKeHWs B NocrneaBapuiiHbIX YCNoBUSIX paboTbl SHEPrOCUCTEMBI.

YkasaHHble yCTpOWCTBA MOTYyT KOHTPONMUPOBaTh KPOME 3HAYEHUSI HanpshkeHWsl Opyrve napameTpel,
BKMiOYasi NMPOM3BOLHYI0 HamnpshKeHUs, M BO3OEUCTBYIOT Ha (DOPCUPOBKY BO3GYKOEHUS CUHXPOHHbIX
MaLUVH, (hOPCUPOBKY YCTPOWCTB KOMMEHCALMKW, OTKMIOYEHNE PEAKTOPOB U B MOPSIAKE UCKITHOYEHUS], Npu
HeJ0CTaTOYHOCTU CETEBbIX MEPONPUATUI U HANMYMU 0GOCHOBaHUS - Ha OTKMOYEHWE NOTPeBUTENEi.

ABTOMATUYECKOE OrPAHMYEHUE NMNOBbLILWWEHUA HAMPAXXEHUA

3.3.86. C uenbio oOrpaHWYeHUss ONUTENbHOCTM BO3OENCTBUSA MOBLILEHHONO HaMpshkeHWst Ha
BbICOKOBONbTHOE 06OpydoBaHME NWHWA  dnekTponepedayn, SMeKTPoCTaHUMn U1 NOACTaHUMA,
BbI3BAHHOTO OJHOCTOPOHHWMM  OTKMIOYEHWeM a3 MUHWINA, [OOSKHbl  MPUMEHATLCS  YCTpOWCTBa
aBTOMaTVKW, AEUCTBYIOLME MpU MOoBbieHUn HanpspkeHns Bblwe 110-130% HomuHanbHOro, npu
HeobX0OMMOCTM C KOHTPOMEM 3HAYeHUS W HanpaBfeHUst PeakTUBHOW MOLLHOCTM MO  fMHUAM
anekTponepegayu.

OTM ycTpoMcTBa [OIDKHbI [AEUCTBOBaTb C BbIAEPXKOW BPEMEHW, YYWTbIBAOLLEN [OMYyCTUMYO
ANUTENbHOCTL NepeHanpPsPKEHUA U OTCTPOEHHON OT ANUTENbHOCTU KOMMYTALMOHHBIX U aTMOCHEPHbIX
nepeHanpskeHWn U KadaHuiA, B MEPBYD OYepefb Ha BKMOYEHVE LUYHTUPYIOLLMX peakTopoB (ecru
TakoBble WMEIOTCS Ha 3MeKTPOCTaHUMKM WNW  MOACTaHUuM, r[Oe  3adMKCUPOBAHO MOBbILLEHUE
HanpsbkeHus). Ecnu Ha 3nekTpocTaHuMu WNM MOACTaHUMM OTCYTCTBYIOT LUYHTUPYHOLLME pPEeakTopbl,
VMeIoLLIME BbIKMIOYaTENW, WM BKIKOYEHUE PEAKTOPOB He NpUBOAMT K TPeGyemMOMY CHUKEHMIO
HamnpshkeHWs, YCTPOWCTBa [OIDKHbI OECTBOBATb Ha OTKIHOYEHUE IMHUM, BbI3BaBLUEW MOBbILLEHWUE
HanpsKeHWS.

ABTOMATUYECKOE NPEOOTBPALLUEHUE NMEPErPY3KU OBOPYAOBAHUA

3.3.87. YcTponcTeBa aBTOMaTUYeCKOro NpegoTepaLleHns neperpysku o6opygoBaHns npeaHasHaveHbl
ANs orpaHWMyYeHns ANMTENbHOCTU Takoro Toka B NMHKAX, TpaHcdopmaTopax, YCTPONCTBaxX NpogonbHOM
KOMMeHcauun, KOTopbIvi NpeBbiliaeT HanbomnbLUUA ANUTENbHO AONYCTUMBIA U AonyckaeTcs meHee 10-
20 MuH.

YkasaHHble YCTpPOMCTBA [OMKHbI BO34EWCTBOBaTb Ha pasrpy3ky SMeKTpoCTaHUuWid, MOoryT
BO3[e/iCTBOBaTb Ha OTKIOYeHWe noTpebuTeneil U OerneHue CUCTEMbl, a B KayecTBe nocregHen
CTyMNeHM - Ha OTKIIYeHUe NeperpyxatoLerocsi 06opyaoBaHust. MNpu 3ToM A0IkHbI ObITb NPUHATHI MEpb
Mo NpeaoTBPALLEHNIO HApYLLEHWUI YCTOMYUBOCTU 1 APYrMX HEGNaronpuATHbLIX MOCNEeACTBUA.

TENEMEXAHUKA

3.3.88. Cpeqactea TenemexaHuku (TeneynpaBrieHue, TerecurHanuaauusi, TeneusmepeHue U
TeneperynMpoBaHue) OOIMKHbl MPUMEHSATbCA AMs AMCMNETYEPCKOro ynpaBrieHusl TeppuTopuarbHO
paccpenoTOYeHHbIMU 3MIEKTPOYCTAHOBKAMU, CBSA3AHHBIMU OBLUMM PEXMMOM paboThbl, U UX KOHTPOMS.
O6si3aTenbHbIM  YCINIOBUEM  MPUMEHEHWSI CPEACTB  TEMEMEXaHUKU SIBMSETCS Hanuuue TeXHUKO-



3KOHOMMYECKON LieriecoobpasHocTy (NnoBbilleHne 3EEKTUBHOCTU AUCTETYEPCKOTO YNpaBrieHus, T.e.
ynyulleHne Be,eHNs1 PEXMMOB U NPOW3BOACTBEHHbIX NPOLIECCOB, YCKOPEHWE NUKBUZALIUM HAPYLLEHWIA 1
aBapui, NoBbILLEHNE SKOHOMUYHOCTU M HaJEeXHOCTU paBoThl ANEKTPOYCTaHOBOK, YryylleHe KayecTsa
BblpabaTbiBAaeMOW 3SHEPrUM, CHWKEHWE YUCMEHHOCTM 3JKCMIyaTalMOHHOTO MepcoHana M oTka3d oT
MOCTOSIHHOTO IEXYPCTBa NepcoHarna, yMeHblUeH1e nrollaaei Nnpon3BoACTBEHHbIX MOMELLEHMWIA U T. 1.).

Cpe[icTBa TeneMexaHVKU MOryT MpUMEHSITLCA TaKke ANs Terenepefayn curHanos cuctem APYM,
NpOTMBOABAPUIAHOW aBTOMaTUKM U APYTMX CUCTEMHbIX YCTPOWCTB PeryniMpoBaHus U yripaBneHusl.

3.3.89. O6bembl TenemexaHmsauum QNEeKTPOYCTaHOBOK OOJDKHbI onpeaendatbCcAa oTpacneBbiMU UIKA
B€OOMCTBEHHbIMU MOJIOXKEeHNAMU U yCTaHaBnMMBaTbCA COBMECTHO C obbemamu aBTOMaTU3aLMM. |_|pVI
9TOM cCpeactea TeneMexaHumsaumm B NepByro o4vYepenb [OOJSMKHbl MCNOoNb30BaTbCA ANA cGopa
VIH(bOpMaLI,VIM O peXumax pa60TbI, COCTOAHUMN OCHOBHOINO KOMMYTaALMOHHOIo o6opy,qosaHV|;|,
NU3MEHEHUAX MNMpU BO3HUKHOBEHUU aBapVIIZHbIX pexmnmMmoB nUnn COCTOSIHUI, a Takke Ans KOHTpOnA 3a
BbIMOJTHEHNEM pacnopﬂmeHMﬁ no npon3BoACTBY nepeKmoquMVl (I'IJ'IaHOBbIX, PEMOHTHBbIX,
OI'IepaTVIBHbIX) nnn Be4eHN0 peXXmMmMoB 3KkcniyatalMOHHbIM I'IepCOHaJ'IOM).

I'Ip|/| onpeneneHnn o0bemMoB TenemexaHusauum ANEKTPOYCTaHOBOK 6e3 NoCTOsIHHOrO aexypcrtea
nepcoHana B nepByk o4vYepenb OO0JPKHa ObITb paccMoTpeHa BO3MOXHOCTb NMPUMEHEHNA I'IpOCTeI;ILIJeVI
TenecurHanm3aumm (aBapMVlHo-npe,qynpe,qmeanaﬂ TenecurHanusauus Ha asa unm 6onee CVIFHaJ'IOB).

3.3.90. TeneynpaBneHne [JOMKHO MpedycMaTpuBatbCsl B oObeme, HeobxogMmom  Ans
LleHTpanM3oBaHHOro pelleHnss 3agad Mo YCTAHOBMEHWIO HaAEXHbIX W 3KOHOMUYECKM BbIFOAHBLIX
pexxuMoB paboTbl 3NEKTPOYCTaHOBOK, paboTaloLmX B CMOXHbBIX CETSAX, €Cny 3TU 3agaym He MoryT ObiTb
peLleHbl CpeacTBamMmun aBTOMaTUKK.

TeneynpaBneHme OOJDKHO NPUMEHATbCA Ha obbekTax 6e3 MOCTOSIHHOro Aexypcrtesa nepcoHana,
gonyckaetcAa ero npuMmeHeHue Ha 00beKkTax C MNOCTOSHHbLIM OEeXYypCTBOM nepcoHana npu ycrnoBuun
4YacToro n SCb(*)eKTVIBHOFO MCNosnb30BaHUA.

Ons TeneynpaBndeMblX 3J1EKTPOYCTaHOBOK oOnepaunn TeneynpaBiieHna, TaK XXe Kak U nencreune
yCTpOﬁCTB 3awnTbl U aBTOMATUKW, HEe [OOJDKHbI Tpe6OBaTb OONOJTHUTENbHbIX  OnepaTUBHbIX
nepeknroquMﬁ Ha MecTe (C Bbl€340M U1 BbI3OBOM onepaTtuBHOIo nepCOHana).

|_|pl/l NPUMEPHO pPaBHOUEHHbIX 3aTpaTtaX U TEeXHUKO-3KOHOMWUYECKUX MoKasaTendx npeanodYTeHune
OOJKHO OTAaBaTbCA aBTOMaTmU3aunn nepen teneynpaBiieHNeM.

3.3.91. TenecurHanuaauus JormkHa npegycmaTpusaTbCs:

ansa 0T06pa)KeHVIFI Ha OUCNETYEPCKUX NYHKTaxX MNOJIOXKEeHMA U COCTOAHMA  OCHOBHOIO
KOMMYTaLUMOHHOIo 060py,lJ,OBaHVIFI TEeX JJIEKTPOYCTAHOBOK, HaXxoOAWMXCA B HenocpeaACTBEHHOM
onepatMBHOM YynpaBlieHUN U BeOeHUU OUCNETYEPCKUX MNYHKTOB, KOTOPble UMEKT CyLleCTBEeHHOe
3Ha4YeHne Ond pexmma paGOTbI CUCTEMbI 3HepFOCHa6)KeHVIF|;

[nNsi BBOAA MH(OPMaLMK B BbIMMCIIUTESBbHBIE MaLUMHbBI UMW YCTPOWCTBa 06paboTky MHopMaLmu;
ANsi nepefayy aBapuiHbIX U NpeaynpeauTenbHbIX CUrHamMoB.

TenecurHanusaumsa ¢ QNIeKTPOYCTaHOBOK, KOTOpble HaxoOATCA B OnepaTtMBHOM ynpaBnieHun
HECKOINbKMX OUCNEeTYEPCKUX MYHKTOB, KaK MNpaBuno, AOOJDKHa nepeaaBatbCA Ha BbILLECTOALLNA
,D,VICI'IET‘-IepCKVIIZ NYHKT NyTeM peTpaHcnAaunumn mnm 0T6opa C HMXeCTosALWero ancnet4yepckoro nyHkKra.
Cuctema nepenadu VIH(*)OpMaLI,VIVI, KaK npaBuno, OO0/MKHa BbINOJIHATLCA He bonee yem c opHoMm
CTYNEeHbIo peTpaHcnAaunn.

[Ons TenecurHanuMsaumm COCTOSIHUSI WIKM  MOSIOXKEHUS o6opy/:losaH|/|9| ANEKTPOYCTaHOBOK, KakK
npaBuno, AOIMKEH UCMOJIb30BaTbCA B Ka4veCTBe gaTyMka OOMH BCMOMOraTenbHbIN KOHTaKT UMM KOHTaKT
pene-nosTopuTens.

3.3.92. TeneuamepeHuss [OIKHbI obecneunBaTb nepefadvy OCHOBHbLIX — 3MIEKTPUYECKMX UMK
TEXHOMOIMYECKMX MapaMeTpoB (XapaKTepusyoLWmMX pexumbl paboTbl OTAENbHbIX 371EKTPOYCTAaHOBOK),
HeobxoOMMbIX ONS YCTAHOBMEHWA W KOHTPONS ONTMManbHbIX PEXMMOB paboTbl BCEW CUCTEMBI
3HeprocHabXxeHusi B Lenom, a Takke AN npedoTBpalleHns unvM NMksuaauum BO3MOXHbIX aBapUAHbIX
NpOLeCCOB.

Tenem3mepeH|/|;| Hanbonee BaXXHbIX napameTpoB, a TaKXe napamMmeTpos, HeobxoanmbIX AOns
nocne,qyrou.l,eﬁ peTpaHcnaummn, CyMMMUpoBaHUA nnn pernctpaun, A0JDKHbl BbINMONMHATLCA, Kak npaBuno,
HenpepbIBHbIMWU.



Cucrtema nepenadun TenemamepeHMFl Ha BbllWecToAWne aucnetdyepckne MnyHKTbl, KakK npaBWuIo,
[OJMKHA BbINOMHATLCA He Bonee YeM ¢ ogHom CTYNeHblo peTpaHCnauunn.

Tenemsmepeva napameTpos, He Tpe6yrou.|,mx NOCTOAHHOIO KOHTPONA, AOOJDKHbl OCYLUECTBIATLCA
nepmnogn4eckn nnu no BbI3OBY.

Mpy BLINOMHEHUN TENEU3MEPEHUI [OMKHbI YYUTbIBATbCA HEOBXOAMMOCTb MECTHOro oTcyeTa
napameTpoB Ha  KOHTPONMpPYeMbiX nNyHKkTax. W3mepuTenbHble npeobpas3oBaTtenn  (maTymku
TenemaMmepeHuin), obecneumBalolMe MECTHBI  OTCYET MOKa3aHWW, Kak MpaBumno, AOMKHbI
yCTaHaBnMBaTbCAd BMECTO LMTOBbLIX NPUOOPOB, €CnyM MNpuM 3TOM COXPaHAETCs KrnacC TOYHOCTM
namepeHuii (cm. Tarke rn. 1.6).

3.3.93. O6beMbl TENEMEXaHM3aLMM 3NEKTPOYCTaHOBOK, TpeGoBaHUs K YCTPOMCTBaM TerneMexaHuKu
W KaHanmam CcBs3W (TpakT Terenepefaun) npyv WUCMOMb30BaHUM CPeACTB TereMexaHuku Ans uenen
TerneperynmpoBaHusl onpefensitoTcs B YacTu TOYHOCTW, HAaAEXHOCTM W 3anasfblBaHus UH(OpMaLMu
NMPOEKTOM aBTOMATUYECKOTO PETYNUPOBaHWUS 4acToTbl M MOTOKOB MOLUHOCTM B OGbeauMHEHHbIX
3HeprocucTeMax. TeneuaMepeHus napameTpoB, HEOOXOAMMbIX ANl CUCTEMbl ABTOMATUYECKOMO
perynMpoBaHusi YacToTbl U MOTOKOB MOLLHOCTM, AOMKHbI BbINOMHATHCS HEMPEPbIBHLIMU.

TpakT Tenenepenayu, UCMONb3YEMbI ANS U3MEPEHUS] MOTOKOB MOLLHOCTM, a Takke Ans nepejayu
CUrHaroB TEMNeperyriMpoBaHsi Ha OCHOBHbIE UMW TPynry pPeryrvMpylowmnx 3reKTPOCTaHUUiA, Kak
npaBuno, JOIPKEH UMETb AyOnMPOBaHHbIM KaHan TeneMexaHukW, COCTOSILLUA U3 OBYX HE3aBUCUMbIX
KaHanoB.

B yCTpOI7ICTBaX TeneMexaHukn OOMKHbl OblTb npegycMoTpeHbl  3aluThbl, BO3,D,el;ICTByPOLIJ,VIe Ha
CUCTEMY aBTOMATUYECKOIo perynmpoBaHua npu pasfinyHbiX NOBpeXaeHnax B yCTpOVICTBaX nnn KaHanax
TenemMmexaHukn.

3.3.94. B kaxaoM OTAENbLHOM Crnyvae AormkHa GblTe paccMOoTpeHa LienecooGpasHoCTb COBMECTHOMO
peLleHNsi BOMPOCOB TereMexaHusaumu (OcoGeHHO Mpy BbIMNOMHEHWU KaHAnoB TeneMexaHuku U
JMCNETYEPCKUX NMYHKTOB) B CUCTEMAX 3NEKTPO-, ra3o-, BOAO-, TEMMO- U BO3LYXOCHAGXKEHNS U YNIMYHOTO
OCBeELLeHUs!, KOHTPOSS U yNpaBneHusi NPOM3BOACTBEHHLIMU MPOLIECCAMU.

3.3.95. [Ina KpynHbIX NOACTaHLUIA 1 3NIEKTPUYECKMX CTaHLMIA ¢ GOMbLUMM YMCIIOM reHepaTopoB v Npu
3HaUMTENbHbBIX PACCTOAHMUAX OT MaLUMHHOMO 3ana, NoBbICUTENbHON NOACTaHLMM U APYTUX COOPYXEHUN
9MEKTPOCTaHUMM [0 LeHTpanbHOro MNyHKTa YrnpaBrieHnss Npu  TexXHUYeckon Lenecoobpas3HocTu
HeobxoOQMMO npedycmaTtpvBaTb CpPeAcTBa BHYTPMOOBEKTHOW TenemexaHudauun. O6bembl cpeacTs
BHYTPMOOBEKTHON TernemMexaHusaumu [OSKHbl BblbupatbCa B COOTBETCTBUMM C  TpeboBaHUSIMU
TEXHOIMOTMYECKOrO YNpaBneHus 3MeKTPOCTaHLUMR, a Takke C TEXHUKO-3KOHOMUYECKMMUN MnokKasaTensamm
NpW KOHKPETHOM MPOEKTUPOBAHUN.

3.3.96. |_|pl4 COBMECTHOM NpUMEHEHUN pa3finyHbiX CUCTEM TENNeMeXaHUKM Ha O4HOM OMncneT4epcKkom
NYyHKTE onepauuun, npon3soammMmbie gucneT4epom, OOSKHbI OblITb, KaK npasunno, 0AnHakoBbIMW.

3.3.97. lNMpu NpyMeHeHnn yCTPOWCTB TeneMexaHuWkn OOoimKHa OblTb NMpedycMOTpeHa BO3MOXHOCTb
OTKIOYEHUS Ha MecTe:

OHOBPEMEHHO BCEX Lenen TerneynpaBneHWs U TenecurHanusauuu npu NoMOLLM YCTPOWCTB,
06pa3yoLLmx, kak NpaBuno, BUAUMBbIN paspbIB LiENu;

Lenen TeneynpasreHns U TeNecurHanmaaumum Kaxaoro oGbekTa ¢ MOMOLLbIO CrieLyanbHbIX 3aK1MOB,
ucnbITaTenbHbIX GIOKOB U APYrUX YyCTPOMCTB, 06pa3yoLLmnX BUAUMEIA paspbiB LEenu.

3.3.98. BHelwHWe cBA3M YCTPOWCTB TerneMexaHUKM [OOSDKHbl BbINOMHATECS B COOTBETCTBUM C
TpeboBaHuaMK . 3.4.

3.3.99. 3nekTpouameputencHble Npubopbl-Nnpeobpa3oBaTteny (OaTyuku TeNensMepeHuin), ABNSASCh
CTauMOHapPHbIMK 3MEKTPOM3MEPUTENbHBIMU Npubopamu, OOMKHbI YCTaHaBMMBATLCA B COOTBETCTBUM C
rn. 1.6.

3.3.100. B ka4ecTBe kaHaroB TENEMEXaHNKN MOTyT ObITb MCMOMb30BaHbl NPUMEHSIEMbIE AN OPYTUX
uenen wnuM camocTosiTeNlbHble MpoBoAHble  (kabenbHble W BO3AyLUHbIE, YMIIOTHEHHbIE U
HEYNMOTHEHHbIE) KaHarbl, BbICOKOYACTOTHble KaHanbel no BJ1 n pacnpepenutensHow cetu, paguo u
pagvoperneiHbie KaHarbl CBA3WN.



Bbl60p crnocoba opraHumsauunmn KaHalnoB TeneMexaHukKn, WCnosib3oBaHue CylweCcTByrLWnx wnm
opraHmsauna CaMoCTOATENbHbIX KaHanos., HeobxoanmMocTb pesepBnpoBaHNA OOJDKHbI onpenenAaTbCcd
TEXHNKO-3KOHOMUYECKON Ll,eJ'IeCOO6p33HOCTblO n Tpe6yeM017| HaOeXXHOCTbHO.

3.3.101. Ans paumoHanbHOro MCronb3oBaHWA annapaTypbl TEeNemMexaHUku U KaHaroB CBSA3W Npwu
obecneyeHn HeobXoaAMMON HagEXHOCTU U JOCTOBEPHOCTU Nepeaayn nHdopmauum AonycKaeTcs:

1. TenemamepeHme MOLLUHOCTN HECKOJIbKMX napannesbHbIX NINHUA anekTponepenayn OA4HOro
HanpAaXeHuA BbINOJTHATb KaK OOHO TenenamepeHne CyMMapHOVI MOLLIHOCTMW.

2. [Ins TenenamepeHusi Mo BbI30BY HA KOHTPOIMPYEMOM MyHKTe NpUMeHsITb o6LLue ycTporcTBa Ans
OJHOPOAHbLIX W3MEPEHWI, a Ha [AMCMETYEPCKUX MNyHKTax - obluMe npubopbl Ans U3MepeHuid,
MOCTYNaOLLMX C Pa3HbIX KOHTPOIMPYEMbIX MYHKTOB; MpY 3TOM AOIMKHA ObITh UCKIOYEHA BO3MOXHOCTb
OZHOBPEMEHHOM Nepenayun Unv npueMa U3MepeHuii.

3. Onsa COKpaLleHuna obbema TenemsmepeHMVl paccMaTpmBatb BO3MOXHOCTb 3aMeHbl UX
TenecurHanuaawumen npenenbHbIX 3Ha4YeHun KOHTpONMUpyeMbiX MnapamMmeTpoB Wnn yCTpOVICTBaMVI
CuUrHanmsauum n permctpauunm OTKITOHEHUN napameTposB OT yCTaHOBJ'IeHHOVI HOPMBbI.

4. [Ons O,D,HOBpeMeHHOVI nepegayvyn  HenpepbiBHbIX TeJ'IeVISMepeHI/IVI n TenecurHann3auunuum
ncnosnb3oBaTb KOMMMEKCHbIE yCTpOIZCTBa TeNeMexaHukn.

5. Pabota ogHoro nepenatouiero yCTpOVICTBa TeneMmexaHMKn Ha HeCKOJTbKO ANCNeT4EepCKnX NyHKTOB,
a Takke oaHoro yCTpOVICTBa TeneMmexaHMKn OUCcneT4yepcKkoro nyHKTa Ha HECKOJIbKO KOHTPONnpyembIiX
NYHKTOB, B YaCTHOCTU O514 c6opa VIH(*)OpMaLI,VII/I B ropoAcCKNX U CeNbCKNX pacnpenennTenbHbIX CeTaX.

6. PeTpaHcrsauuns Ha OUCNETYEPCKUA NMYHKT NPeanpuaTus anekTpoceTen ¢ OUCNETYEPCKUX MYHKTOB
Yy4acCTKOB 3MeKTPUMULMPOBAHHbBIX Xene3HbIX AOPOor TenecurHanusaumm n TenensmepeHuin ¢ TAroBbiX
NoACTaHLUNA.

3.3.102. MuTaHne yCcTPONCTB TeneMmexaHukn (Kkak OCHOBHOeE, TaK U pe3epBHOE) Ha AMCTNETYEPCKUX 1
KOHTPOMNMPYEMbIX MyHKTax AOIMKHO OCYLUECTBASTbCA COBMECTHO C MMTaHMeM annapaTypbl KaHanos
CBS13U N TernemMexaHuKu.

PesepBHOe nuTaHMe YCTPOMCTB TENemMeXaHUKU Ha KOHTPONMUPYEMbIX MyHKTAX C OMepaTUBHbLIM
nepemMeHHbIM TOKOM [OIMKHO NpegycMaTpuBaThCsl NPU HamuymMm UCTOYHUKOB pe3epBUpOBaHNs (Opyrve
CeKUMM CWUCTEM LUWMH, PEe3epBHble BBOAbl, aKKyMyNnsiTOpHble GaTapey YCTPOWCTB KaHanoB CBs3W,
TpaHcdopMaTopbl HaNpsHkeHWsl Ha BBOZAAX, OTGOP OT KOHAEHCATOPOB CBA3W U T. N.). Ecnu pesepBHble
UCTOYHMKU MUTaHWs AN Kakux-nubo Opyrux uernel He npegycMaTpuBatloTcsl, TO pe3epBUpOBaHME
MUTaHWUS YCTPOCTB TeNemMexaHuKW, Kak NpaBuIio, He JOIHKHO NpedycMaTpuBaTtees. PesepBHoe nuTaHue
YCTPOMCTB TENEeMexaHukM Ha KOHTPONMUPYEMbIX MYHKTax, WMEIOLMX aKKyMynsaTopHble GaTapeu
onepaTMBHOrO TOKa, [AOIMKHO OCYLLEeCTBNSTbCA 4epe3d npeobpasoBaTtenu. PesepBHoe nuTaHve
YCTPOMCTB TENEMEXaHUKW, YCTaHOBIIEHHbIX Ha AUCMETYEPCKUX MYHKTaxX 06 beAMHEHHbIX SHEPIOCUCTEM U
npeanpuaTU 3TNIEKTPOCETEN, JOMKHO OCYLLECTBNATLCS OT HE3aBUCUMbIX UCTOYHUKOB (aKKyMYNSITOPHOW
GaTapem c npeobpa3oBaTensiMu MOCTOSHHOTO TOka B MEpPEeMeHHbI, [OBWraTensi-reHepatopa
BHYTPEHHETO CropaHus) COBMECTHO C YCTPOWCTBAMU KAHAINOB CBA3U U TeNeMeXaHuKu.

Mepexon Ha paboTy OT WCTOMHUKOB PE3EPBHOIO MWUTaHUSI MPU HapYLUEHWUWM 3MneKTpocHabXeHus
OCHOBHBbIX UCTOYHMKOB [OIMKEH GblTb aBTOMATU3MpoBaH. Heo6xoaAMMOCTb pe3epBUMpPOBaHUS NUTaHUs Ha
JMCNETYEPCKUX MyHKTaxX MPOMbILLIIEHHbIX MNPeanpusiTUA OOMKHa OnpeaensTbcs B 3aBUCUMOCTM OT
TpeGoBaHWi Mo o6ecneyveHno HaAEXXHOCTU 3HEPrOCHAGKEHNSI.

3.3.103. Bca annapatypa v naHenun TenemexaHnkn JOMMKHbI UMETb MapKMpOBKY W yCTaHaBNMBaTLCA
B MecTax, yAoOHbIX Ans aKcnnyarauuu.

MnaBa 3.4

BTOPUYHbIE LIENA

3.4.1. Hactosiwaa rnaea [lpaBun pacnpocTpaHsieTcs Ha BTOPUYHbIE LEnu (Lenu ynpaeneHus,
CUrHanu3aumu, KOHTPOIsl, aBTOMaTUKW U PENENHOI 3aLlKTbl) 3NEKTPOYCTAHOBOK.

3.4.2. Pabouee HanpshkeHe BTOPUYHbIX LieMNei NPUCcoeaVHEHNsl, KOTOPOE HE UMEET CBSI3U C APYTMU
NpuUcoedMHEHUsSIMM U annapaTypa KOTOPOro pacrnonoXeHa OTAenbHO OT annapaTypbl  Apyrux



npucoeanHeHUn, OOMMKHO ObiTb He Bbiwe 1 kB. Bo Bcex ocTanbHbIX crnyyasix pabodvee HanpshkeHue
BTOPWYHBIX Lenen ormkHO 6biTb He Boiwe 500 B.

VicnonHeHnne npucoeanHAemMblX annapaTtoB AOOJMKHO COOTBETCTBOBATb YCIIOBUAM 0pr>|<arou.|,e|7|
cpenbl n Tpe6OBaHMHM ©6e3onacHoCTK.

3.4.3. Ha oanekTpocTaHUuMsix ¥ noAcTaHUMAX QAOns BTOPUYHBIX Lenen crnegyetr MpUMEHsITb
KOHTPOMbHbIE Kabenu ¢ antoMUHNEBLIMW XXUMNaMu 13 NoNyTBEPAOro antoMuHusi. KoHTpornbHble kabenu ¢
MEZHbIMU >XUnamu crnegyeT NPUMEHATb TOMbKO BO BTOPUYHBIX LIENSIX:

1) anekTpocTaHuMi C reHepaTtopamy MoLiHoCTbo 6onee 100 MBT; npu 3TOM Ha 3MeKTPOCTaHUMAX
Ans BTOPWYHOM KOMMYyTauuMM WU OCBeLLeHWS OOBbEKTOB XMMBOAOOYWCTKWU, OYUCTHBIX, WHXEHEPHO-
ObITOBBIX W BCMOMOraTemnbHbIX COOPYXEHUWA, MEeXaHUYECKMX MacTepCKUX W MYCKOBbIX KOTEMbHbIX
cnegyeT NPUMEHSATb KOHTPOMbHblE Kabenu ¢ armoMUHUEBBIMU XXUnamu;

2) PY u noactaHumn c Bbicwmm HanpsbkeHvem 330 kB n Bbiwe, a Tawke PY u nogctaHuumnm,
BKMOYaEMbIX B MEXCUCTEMHbIE TPaH3UTHbIE NNUHUM 3neKTponepeaaYu;

3) onddepeHumanbHbIX 3alWT LWWMH U YCTPOWCTB pe3epBMPOBaHns oTkasa Bblknioyatenen 110-220
KB, a Takke cpeacTB CMCTEMHOM NPOTMBOABaPUAHON aBTOMAaTUKW;

4) TEXHOJITONMYEeCKnX 3alluT TenrioBbIX 3]'IeKTpOCTaHLWIVI;

5) ¢ pabounm HanpsbkeHnem He Bbiwe 60 B npu gnametpe xun kabenen n nposogos 4o 1 Mm (cm.
Takke 3.4.4);

6) pasmelLaeMbIxX BO B3pbIBOONACHbLIX 30HaX Knaccos B-l n B-la anekTpocTaHumin n nogctaHumm.

Ha npoMbIWneHHbIX NpeanpusaTusax O1s BTOPUYHBLIX Lenen crnegyeT MNPUMEHsITb KOHTPOSbHbIe
kabenu c anoMoMegHbIMU UMK antoMUHUEBLIMU XUamy 13 NOnyTBEPLOro amoMuHus. KoHTponbHble
Kabenn ¢ MegHbIMM >Xunamu criegyeT MPUMEHSITb TOMbKO BO BTOPWUYHBLIX LENsX, pasmellaeMbliX BO
B3pPbIBOONACHbIX 30Hax knaccoB B-l u B-la, BO BTOPWMYHBLIX ULeENsAX MeXaHW3MOB [AOMEHHbIX U
KOHBEPTEPHbIX LEXOB, [MaBHON fMHUM OOXWMHBIX W HeMNpepbiBHbIX BbICOKONPOU3BOAUTENbHBIX
NPOKaTHbIX CTAHOB, ANEKTPONPUEMHUKOB 0CODO rpynmbl | kaTeropmm, a Takke BO BTOPUYHbBIX Liensx C
pabouum HanpsbkeHnem He Boiwe 60 B npu gnametpe xun kabenen n nposogos Ao 1 MM (CM. Takke
3.4.4).

3.4.4. To ycrnoBuio MexaHN4ecKom NPoOYHOCTH:

1) XWUNbl KOHTPOJIbHbIX kabenen gns npucoegmHeHna noa BUHT K 3aXUMam naHenen n annapartoB

2
OOIMKHbI UMETb CeYeHMst He MeHee 1,5 MM (a npun npuMeHeHunn cneunarnbHbIX 3a>KUMOB - HE MeHee 1,0

2 2 . 2 2
MM ) ona megu n 2,5 MM ans anioMuvHUsS; Ons TOKOBbIX Lenen - 2,5 MM ona megu u 4 M ans
anioMUHKS; AN HEOTBETCTBEHHbIX BTOPUYHbIX LEenen, Ans Lernen KOHTPONs W  curHanusauum

N 2
OonyckaeTca npucoegnHeHune nog BUHT kabenen ¢ MegHbIMU Xunamm ceveHnem 1 um

2) B uenax c paboyum HanpskeHvem 100 B u Bbile ceyeHMe MeHbIX Xun  Kabenewn,

L. 2
npucoeanHaeMbIX Nankou, OOIMKHO ObITb He MeHee 0,5 MM

3) B uUensx c pabouum HanpsckeHvem 60 B u Hwke guameTrp MeOHbIX Kun  kabenen,
npucoeanHAEMbIX MaNKon, OIMKEH ObiTb He MeHee 0,5 MM. B yCcTpoicTBax CBA3W, TENEMEXAHNKU U UM
NoAo6HbIX NIMHENHbIE Lenu cneqyet NPUCcCOeanHATbL K 3aKUMaM Noj BUHT.

I'Ipmcoe,qleeHme OAOHOMPOBOJIOYHbIX XXUN (I'IOJJ. BUHT UINAN I'IaVIKOVI) OonyckaeTCda OCYLLEeCTBNATb TONbKO
K HenoAaBWXHbIM 3neMeHTaM annapaTtypbl. rlpVICOG,DMHEHI/Ie Xun K noaABMXHbIM U  BbleMHbIM
neMeHTaM annapaTtypbl (BTbI‘-IHbIM coeauHNTENsM, BbleMHbIM GriokaMm U ,El,p.), a Takke K naHendam u
annapartam, nogBep>XXeHHbIM BVI6paLlVIVI, cnenyeT BbINONHATb rmokMMmn (MHOFOI'IpOBOJ'IOHHbIMVI) Xunamu.

3.4.5. CeveHue xun kabeneli 1 NPOBOAOB AOMKHO YAOBNETBOPSATL TPEGOBaHMSM UX 3awuTbl oT K3
6e3 BblAEPXKM BPEMEHW, OOMYCTUMbIX ANMUTENbHBIX TOKOB COrMacHo M. 1.3, TepMUYEcKoi CTOMKOCTU
(ana uenen, maywmx oT TpaHccopMaToOpoB Toka), a Tawke obecrneuvBaTb paboTy annapatoB B
3ajaHHOM Kracce TOYHOCTU. [pu 3TOM [0IKHbI BbITb COGMIOAEHBI CrieyHOLLME YCIOBUS:

1. TpchcbopmaTopbl TOKa COBMECTHO C J3JIeKTpU4eCKnMun uendamMm OOJIKHbI paGOTaTb B Knacce
TOYHOCTW:



Onda pac4eTHbIX CHETYUKOB - MO 1. 1,5;

ona U3MepUuTeribHbIX npeo6pasoBaTenel71 MOLLUHOCTK, uUCnonb3yemMblX ANnA BBOAA VIH(*')OpMaLI,VIVI B
BbIHUCITUTENbHbIE yCTpOVICTBa, -no rn. 1.5, kak Anst CHETYNKOB TEXHNYECKOIO y4yeTta;

ana WUToBbIX I'IpVI60pOB N U3MEpPUTENbHbIX npe06pa3OBaTenel7| TOKa U MOLUHOCTH, UCNOJIb3yEeMbIX
ana Bcex BnaoB MSMepeHMﬁ, - HE HWKE KJlacca TOMHOCTH 3;

Ans 3awWunTbl, Kak npasuno, B npegenax 10%-Hon norpewwHocTy (cM. Takke rn. 3.2.).

2. Onsa uenei HanpspKeHWUs MOTEPU HaMNPsBKEHUst OT TpaHcopMaTopa HanpsKeHUs NMpu yCroBun
BKIMIOYEHUST BCEX 3aLLUT 1 NPUMGOPOB JOMKHBI COCTaBMATh!

[0 pacyeTHbIX CHETYMKOB W M3MepUTENbHbIX NpeobpasoBaTeneil MOLLHOCTW, UCMOoNb3yeMblX Ans
BBOAA MHAOPMaLMN B BblUMCIUTENbHbIE YCTPOWCTBA, - He 6onee 0,5%;

00 pacHeTHbIX CHETYNUKOB MEXCUCTEMHbIX JNIMHUA aneKkTponepenayun - He 6onee 0,25%;
00 CHETYUKOB TEXHUYECKOro y4eTa - He 6onee 1,5%;

0O WUTOBLIX NPUOOPOB M AaTYMKOB MOLLHOCTU, UCMONb3YyEMbIX ANsS BCEX BULAOB U3MEPEHWN, - He
oonee 1,5%;

[0 NaHenen 3almTbl 1 aBTOMaTuKu - He 6onee 3% (cm. Takke . 3.2.).

|_|pVI COBMECTHOM NUTaHUM YKa3aHHbIX Harpysok no OOLWMM XMnaM UX cedeHue AOMMKHO ObiTb
Bbl6paHO Nno MUHUMarbLHOM 13 AonyCTUMbIX HOPM NMOTepn HanpAaXXeHuna.

3. ns uenen onepaTMBHOIO TOKa NOTEepPU HanpsaXeHna OT UCTOYHUKA NUTaHUA OOJDKHbl COCTaBNATb!:

[0 MaHenu ycTpoMCTBa UMM OO0 SMEKTPOMAarHUTOB YNpaBrieHUsi, HE UMeELLMX (DOPCUPOBKM, - He
6onee 10% npu HanbonbLLEeM TOKe Harpysku;

[0 9neKTpOMarHMTOB YMpaBrieHWsl, UMEILMX TPexXKpaTHyt 1 Gonbluyo dopcmpoBky, - He Gonee
25% npwv opcUpPOBOYHOM 3HAYEHWUM TOKA.

4. [Ina uenen HanpsbkeHUs ycTponcTB APB noTepsi HanpskeHus OT TpaHcdopMaTopa HanpspkeHUs
[0 N3MepuTenbHOro opraHa AoMkHa cocTaBnsiTb He bonee 1%.

3.4.6. B oHOM KOHTpOmnbHOM kabene JonyckaeTcs 00beVMHEHVE Lienel YNpaBneHnsi, UaMmepeHusl,
33Tl U CUrHanu3auuu MOCTOSHHOTO U NMEPEeMEHHOTO TOKa, @ TakkKe CUMOBbIX Lenei, MUTaloLmx
3NEeKTPONPUEMHMKN HEBOMbBLLION MOLLHOCTY (HAanpuUMep, 3NeKTPoABUraTeNy 3aiBUXKEK).

Bo un3bexaHue yBENUYEHWUS WHOYKTUBHOTO COMPOTMBIIEHUS U kabenen pasBoaky BTOPUYHbBIX
Lenen TpaHchopMaTOpPOB TOKa U HaMpPsHKeHWUs HEOGXOAMMO BbINOSHATL TaK, YTOObl CyMMa TOKOB 3TUX
Lenen B kaxaom kabene Obina paBHa HyMo B NoObIX pexXUMaXx.

[onyckaetcsa npuMeHeHne obLWMX kabenen Ona uenei pasHbiX NPUCOEAVHEHWUI, 3a WUCKIOYEHUEM
B3aMMHO pe3epBUPYEMbIX.

3.4.7. Kabenu, kak npaBuno, cregyet NpucoeauHaTs K cGopkam 3axumMoB. lNpucoeauHeHve OByX
Me[HbIX Xun kabensi Nof 0AWH BUHT HE PEKOMEHAYETCs, a ABYX artOMUHWEBBIX XUI HE JOMycKaeTcs.

K BbiBOgaMm N3MEPUTENbHbIX TpchcbopmaTopOB nnn oTaenbHbIM annapartam kabenu aonyckaeTtcA
npncoeanHATbL HeNnocpeaCTBEHHO.

VicnonHeHne 3aKMMOB JOSTKHO COOTBETCTBOBATb mMaTtepumany n cCe4eHuIo Xun kabenen.

3.4.8. CoeauHeHue KOHTPOMbHbIX KaGernei C Lenblo YBENUYEHWUS MX OTMHbI OOMYCKAeTCcs, ecnu
ANvHa Tpaccbl MNpEBLIAET CTPOMTENbHYH [AnuvHy kabensi. CoeguHeHve kabenen, WMEoLLMX
MeTannmu4eckyro 060MouKy, CreayeT OCyLLECTBSATb C YCTaHOBKON repMETUYHbIX MydT.

Kabenu c HemeTannmyeckoi oBOMOYKOM MM C anloMUHWEBLIMM XWUNamu criegyeT CoeauHsTb Ha
NMPOMEXYTOYHbIX PAOax 3aKMMOB MM C MOMOLLBIO crielmanbHbiX MydT, NpeaHasHayeHHbIX Ans
JaHHOro Tvna kabenei.



3.4.9. Kabenu BTopuyHbIX Lienew, xunbl kabenen n NnpoBoga, NpucoeanHsieMble K cbopkam 3aXnMoB
1Ny annapaTtam, SOMMKHbI UMETb MapKUPOBKY.

3.4.10. Tvnbl NpoBoAOB M kabenen ANs BTOPWUYHBLIX Lienen, cnocobbl MX MPOKNagKky U 3awutbl
cnegyeT BblbupaTb € yyeTom TpeboBaHui . 2.1-2.3 n 3.1 B TOM 4acTu, B KakO OHU HE U3MEHEHbI
HacTosien rmasor. Npu npoknagke NpoBoAoB U kabenen no ropsiinM MOBEPXHOCTSIM UMK B MECTaXx,
roe usonsaumMs MOXeT MNOABEepraTtbCsi BO3OENCTBUIO Macen W APYrx arpeccuBHbIX Cpend, criegyet
NPUMEHSITb crneuunarnbHble NpoBoga 1 kabenu (cMm. rm. 2.1).

I'IpOBona M Xunbl kabens, vMerowme HeCBeTOCTOI;IKyPO M30MAUMI0, AO0MKHbI OblTb 3allUMLIEHbI OT
BO30ENCTBUA CBETA.

3.4.11. Kabenn BTOpUYHbIX Uenen TpaHcdopmaTopoB HanpskeHns 110 kB u  Bbiwe,
npoknagbiBaemble OT TpaHcdopmaTopa HanpshkeHus OO0 LWWTa, OOMMKHbI UMETb MeTanmm4eckyio
060M04Ky Mnu BpoHI0, 3a3eMreHHyo0 ¢ obenx cTopoH. Kabenu B Liensix OCHOBHbIX U AONOMHUTENbHbIX
obmoTOK ogHoro TpaHcdopmatopa HanpshkeHus 110 kB v Bbllle MO BCeW AnvHe Tpaccbl crieqyert
npoknagbiBate psaoMm. Ans ueneit NpnbopoB M YCTPOMCTB, YyBCTBUTEMbHBLIX K HaBOAKaM OT APYrux
YCTPONCTB MW MPOXOAALLMX PSAOM Liernen, OOMKHbI OblTb NMPUMEHeHbl 3KpaHWPOBaHHbIe NpoBoAa, a
TakKkKe KOHTPOrbHble Kabenu ¢ obLUM aKpaHOM MK Kabenu ¢ 3KPaHMPOBAHHBLIMM XUNaMU.

3.4.12. MoHTax uener NOCTOSHHOIO U NepeMEeHHOro Toka B Npefenax LMTOBbIX YCTPOWUCTB (MaHenw,
nynbThl, WKadbl, AWUKA U T. MN.), @ Takke BHYTPEHHNE CXeMbl COeAVMHEHWNI NMPUBOAOB BbIKINOYaTENeN,
pasbeguHuTenen u Opyrux YCTPOWCTB MO YCMOBWMSIM MEXaHWYEeCKOM MPOYHOCTM [OMMKHbI ObiTh
BbIMOSIHEHbI MPOBOAAMU UNW KabensaMm ¢ MegHbIMU XUIaMn CeYEHNEM He MeHee:

2
ONna OOHONPOBOJIOYHbIX XXKi, NpucoegnHAeMbIX BUHTOBbIMU 3a>KMMaMU, 1,5Mm

. 2
OnA OOHONPOBOJIOYHDbIX XKWM, NpUcoegnHAEeMbIX Nankou, 0,5mMm

Ona MHOronpoBOJIOYHbIX XXWM, NpucoeguHAeMbIX nankon UNn No4 BUHT C MOMOLLBIO cneuumanbHbIX
2
HakoHe4YHuKoB, 0,35 MM ; B TeEXHMYECKM 0OOCHOBAHHbIX cny4daax gonyckaetca npuMeHeHne nposogoB
.. 2
C MHOronpoBoOJ104HbIMMN MEOHbIMU XUnamu, npucoegnHAeMbIMU NMankoun, ce4eHnem mMeHee 0,35 mm ,

2
HO He MeHee 0,2 MM ;

ANSA XU, NpUcoeanHsIeMbIX Narkon B Lensx HanpshkeHuem He Bbile 60 B (gucnetyepckue WnTbl 1

2
nynbTbl, YCTPOWCTBA TENEMexXaHuku 1 T. n.), - 0,197 mm  (auameTtp - He meHee 0,5 Mm).

MpucoeanHeHne oQHONPOBOSIOYHbIX XM (MOA BUHT UM NaKoW) AONYCKaeTCs OCYLLECTBSATL TOMbKO
K HenoaBWKHbIM 3femMeHTam annapaTtypbl. [pucoeguHeHue Xwun K MNOABWXKHBIM UNWU  BblEMHbIM
aMneMeHTaM annapaTtypbl (PasbeMHbIM COEAMHUTENSIM, BbleMHbIM 6riokaMm ¥ ap.) crnegyeT BbINOMHATb
rMOKUMK (MHOTONPOBOSIOYHBLIMM) KUITAMW.

MexaHu4eckne Harpyskm Ha mecta nankm npoBOOOB HE O0NYyCKakTCA.

Ons nepexoaoB Ha OBepubl yCTpOVICTB [OIMKHbI ObITb npuMeHeHbl MHOrornpoBOJIOYHbIE NpoBOAA
2
ceyeHnem He meHee 0,5 mm ; OonyCckaeTcda TakkKe npumMeHeHue npoBoAoB C OOHOMPOBOJSIOYHbIMU

2
XuUnamu cedeHneM He MeHee 1,5 MM npu yCroBuM, YTO XIyT NPOBOAOB pabGoTaeT TOMbKO Ha
Kpy4eHue.

CeueHvie NMPOBOJOB Ha LUMTOBbIX YCTPOMCTBaX W APYrMX U3OEnusx 3aBOACKOrO WM3roTOBREHUs
onpefensieTca TpeGoBaHUsAMM KX 3awmTbl oT K3 6e3 BbiOEpXKKM BpeMeHW, OOMYyCTUMbIX TOKOBbIX
Harpysok cormacHo rm. 1.3, a ana uenel, uaylwmMx oT TpaHCOPMATOPOB TOKa, KPOME TOro, W
TEPMUYECKON CTOMKOCThIO. [nsi MOHTaxa crieflyeT NpUMEHsITb NpoBofa U kabenu ¢ usonsuueil, He
NoAAEPKUBAIOLLEN FOpEHNe.

MpuMeHeHWe NPOBOAOB U kaGerneii ¢ antoMUHWEBLIMU XMUNaMu1 A BHYTPEHHETO MOHTaXa LUTOBbIX
YCTPOMCTB He [onycKaeTcs.

3.4.13. CoeguHeHnst annapaTtoB Mexay cobow B npefenax o4HON NaHenu criegyeT BbIMONHATh, Kak
npaBuno, HeNocpeacTBEHHO 6e3 BbIBEAEHMS COEQUHSIIOLLIMX MPOBOAOB Ha MPOMEXYTOUHbIE 32KMUMBbI.



Ha saxumbl unu ucnbiTaTencHble 6ok OOIKHbI GblTh BbIBEAEHbI LiENU, B KOoTopble TpebyeTcs
BKMiOYaTh UCTbITaTENbHbIE U NPOBEPOYHLIE annapatsl U NpuGopkl. PekoMeHayeTcs Takke BbIBOAUTb Ha
pAa 3a)kKMMOB LIenU, NEPEKITOYEHNE KOTOPbIX TpebyeTcs ANs U3MeHEHUs pexumMa paboTbl YyCTPOMCTBa.

3.4.14. TlpoMexyTouHbIE 3aXMMbI CreAyeT yCTaHaBNMBaTh TOMbLKO Tam, rae:
npoBof nepexoauT B kabenb;

O6'be,DMHF|IOTCF| OAQHOUMEHHbIE Lenn (c6opKa 3a>XnmoB uene|7| OTKJIIHOHeHud, LI,eFIeVI HanpsXxeHna mn .
n.);

Tpe6yeTc;| BKINKO4YaTb MNEepeHOCHble WucCnbiTaTelNlbHbleE W WU3MEepUTENbHbIe annapartbl, €Clii HeT
ncnbiTaTenbHbIX 65TIOKOB MM aHaNOrMYHbIX yCTpOVICTB;

HeckornbKko kabenei nepexoaut B oauH kabenb wnu nepepacnpenenstoTcss Lenu pasnmyHbIX
kabenen (cm. Tarke 3.4.8).

3.4.15. 3aXuMbl, OTHOCSILLMECSH K pa3HbIM MPUCOEAUHEHUSAM WKW YCTPOMCTBaM, OOIMKHbI ObITh
BbleNeHbl B OTAENbHbIE COOPKU 32)KUMOB.

Ha pagax 3aXummMoB He [LOOJDKHbl HaxoOuTbCA B HeI'IOCpe,D,CTBeHHOIZ 6nmn3ocTM oguH oOT apyroro
3aXUMbl, cnyqa|7|Hoe coeHEeHNne KOTOpPbIX MOXET Bbi3BaTb BKMKOYEHWUE WK OTKIOYeHune
npucoeanHeHna nnm K3 B uensx onepaTtuBHOIo TOKa nnu B Uenax Bo36y>|<,quv|$|.

Mpu pa3smelleHnn Ha naHenu (B Lwkadyy) annapaTtypbl, OTHOCSLLEACS K pa3HbiM BUAAM 3alUMT UK
JOpYrux yCTPOWUCTB OOHOTO MPUCOEAVHEHUS, Mofada NMUTaHus OT MOMCOB ONepaTUBHOIO TOKa Yepes
cOOopKM 3a>KMMOB, a TaKke pa3Bofka 3TWX Lieneid No naHenu OOMKHbI GbiTb BbINOHEHbI HE3ABUCUMO
[Ns KAXA0ro BuAa 3alyT UMK YCTPOUCTB. Ecnu B LiensiX OTKMIOYEHNS] OT OTAENbHbIX KOMNIEKTOB 3aluT
He MpedycMaTpuBarOTCA Haknagku, TO MPUCOEAMHEHUe 3TUX Lieneid K BbIXOQHOMY perne 3aliuTbl Unu
LensiM OTKIIOYEHUs1 BbIKIOYaTENs CredyeT OCYLECTBASATb 4Yepe3 OTAeNlbHble 3aXuMbl COOPKM
32XKVIMOB; NPY 3TOM COEAUHEHUS MO MaHENW yKasaHHbIX Lienen crieqyeT BhIMOMHATL He3aBUCHMMO AMs
Ka)kgoro BuAa 3aluuT.

3.4.16. [Ins npoBegeHus aKcnyaTauuoHHbIX MPOBEPOK U UCTbITaHWUI B LEensX 3alnTbl 1 aBTOMaTUKU
cnepyeTt npegycMaTpuBaTb UcMbITaTenbHble GMOKU UK M3MepUTENbHbIE 3aXnMbl, obecnednBaroLne
(3a wucknoyeHMeM crny4vaeB, OroBopeHHbix B 3.4.7) ©e3 oTcoeguHeHuWst NpoBOOOB W Kabenen
OTKMIOYEHNE OT WUCTOYHMKA OMNepaTMBHOIO TOKa, TPAHCOPMATOPOB HAaMpshkKeHWss M Toka ¢
BO3MOXHOCTbIO NMpeaBapuTENbHOr0 3akopaynBaHUsi TOKOBbLIX LieMNen; NpucoeanHeHne UcnbiTaTenbHbIX
annapartoB 41181 NPOBEPKM U Hanaaku yCTPOUCTB.

yCTpOVICTBa peneﬁHon 3awunTtbl M aBTOMATUKK, Nepuoanveckmn BbiBOOUMbIE U3 pa6OTbI no
Tpe6OBaHVI$|M pexnma cetn, YCnoBuaM CenekTMBHOCTU AOpyrMM npudnHam, OOJKHbl UMETb
cneunanbHble I'IpVICI'IOCO6J'IeHI/IF| Aana BbiBOAa X 13 pa6OTbI onepaTtnBHbIM NepCcoHasroM.

3.4.17. COOpKM 32XMMOB, BCMOMOraTeflbHble€ KOHTaKTbl BbIKMHOYATENEW W pasbeauvHUTenen u
annapaTbl AOMMKHbI YCTaHaBNMBaTLCS, @ 3a3eMnsAoLLmMe MPOBOAHNKM MOHTMPOBAaTLCS TaK, YTobbl Obina
obecneyeHa JOCTYMHOCTb M 6e3onacHOCTb 0bCMyXMBaHUA COOPOK M annapaTtoB BTOPUYHbIX Lenen 6e3
CHSATUS HAaMPSPKEHUS C NEPBUYHBIX Liene HanpsbkeHneM Bbiwe 1 KB.

3.4.18. N3onsuma annapaTypbl, NPUMEHSEMON BO BTOPUMHLIX LeEnsiX, OOMPKHa COOTBETCTBOBATb
HopmaMm,  onpegensembiM  paboyMM  HanpspkeHMem  UCTOYHMKA (UMM pasgenuTenbHoro
TpaHcdopmaTopa), MMTaloLWero AaHHbIe Lenu.

KoHTponb u3onsiuMM  Uenern OnepaTUBHOMO MOCTOSIHHOTO M MEPEMEHHOro Toka  cregyet
npegycMatpuBate  Ha  KaXZOM  HE3aBUCMMOM  UCTOYHUKE  (BKMovas — pasfenuTenbHble
TpaHchopMaTopbl), HE UMEIOLLIEM 3a3EMITEHNS.

yCTpOVICTBO KOHTpONA n3onauum OOJHKHO obecneunBaTb nogavy curHana npu CHM>XeHun mnsonauunu
HWXXe YCTaHOBJIEHHOro 3Ha4eHunsd, a Ha NOCTOAHHOM TOKe - TakKe N3MepeHne 3Ha4eHna conpoTmuBIeHNA
n3ondaunn nosnrcoB. KOHTpOJ'Ib n3onAaumm OonyckaeTcda He BbINOJIHATb Mpu Hepa3BeTBJ’IeHHOl7I ceTun
onepaTtnBHOIO TOKa.

3.4.19. TluTtaHue onepaTMBHbIM TOKOM BTOPUYHLIX LENen Kaxaoro npucoeguHeHus cnegyet
OCYLLECTBNATL Yepes3 OTAENbHbIE NPEAOXPAaHUTENN UM aBTOMATUYECKNE BbIKMHOYATENU (MPUMEHEHNE
NocnegHUX NPeanoYTUTENbHO).



MutaHne onepaTtMBHbIM TOKOM uenen peneﬁHoﬁ 3alnTbl U ynpaBlieHNA BbIKNKO4YaTeENAMU KaXKgoro
npucoeanHeHna OOJDKHO npenycMaTpuBaTbCA, KaK npaBwuno, 4Yepe3 oTAelibHble aBTOMaTu4eckune
BblKnKo4aTenn wunu  npenoxpaHutenn, He CBA3aHHble C  OpyruMn  uendamu (cmmanmaum,
ANeKTpoMarHTHasa 6]'IOKVIpOBKa nT. I'I.). D,onyCKaech COBMECTHOE NUTaHue Lenen ynpaBneHuna n namn
CUrHanmsauumm nonoXxeHuna ynpasndaeMoro annaparta.

Ona npucoegmHeHnn 220 kB v Bbiwe, a Takke Ans reHepaTopos (6510koB) MoLWHOCTb0 60 MBT u
6ornee [OMKHO OblTb MNPedyCMOTPEHO pasfgenbHoe MuTaHWe onepaTtuBHbIM TOKOM (OT  pasHbiX
npegoxpaHuTenen, aBTOMaTUYECKNX BbIKIMOYaTeNen) OCHOBHbBIX M Pe3epBHbIX 3aLUuT.

I'Ip|/| nocnegoBaTtenbHOM  BKMNIOYEHWM aBTOMaTUMYECKUX BbIKNtoYatenen u npenoxpaHMTenelh
nocrnegHne AOMXKHbl ObITb yCTaHOBIMEHbl Nnepen aBTOMaTUYEeCKMMWU BbIKMOYaTeENAMN (CO CTOPOHDbI
NCTOYHUKa I'IVITaHVIFl).

3.4.20. YcTpowcTBa penenHon 3awuTbl, aBTOMAaTUKU W yrNpaBreHWsi OTBETCTBEHHLIX 3N1EMEHTOB
OOIMKHbI UMETb NOCTOSIHHO OENCTBYIOLUMI KOHTPOSb COCTOSIHWS Lienei NMUTaHus onepaTvBHbIM TOKOM.
KOHTpomnb MOXeT OCyLLeCTBNSATbCA MPUMEHEHWEeM OTAefbHbIX perne unv namn nvbo npv nomoLm
annapaTtoB, npegycMaTpuBaeMblX [Afs KOHTPOMsS WCNPaBHOCTM Lenu MocrneayloLen onepaumm
KOMMYTaUMOHHbIX annapaToB C AUCTAHLUMOHHBLIM yNpaBneHneMm.

[1nst MeHee OTBETCTBEHHbIX yCTpOI7ICTB KOHTPOJ1b MUTAHNA MOXET OCYLLECTBIATLCA nogadven curHana
00 OTKIMOYEHHOM NOMNOXXEHUN aBTOMATUYECKOro BbIKMoYaTens B LiEnu onepaTtnBHOIoO TOKa.

KoHTponb ncnpaBHOCTH Lienu nocnedytoLen onepauum 4omkeH ObiTb BbIMOIHEH NPU HANWyMu B HeR
BCMOMOraTernbHOro KoOHTakTa KOMMYTaLMOHHOro annapara. [1pM 3TOM KOHTpOMb MCNpaBHOCTU Lenu
OTKIMOYEHNS JOSMKEH ObITb BbIMOMHEH BO BCEX CyYasix, @ KOHTPOSb UCMNPaBHOCTU LiENU BKITKOYEHUS - Ha
BbIKMOYaTENSX OTBETCTBEHHLIX 3IIEMEHTOB, KOPOTKO3aMblkaTenen n Ha annapaTtax, BKIoYaeMblX Nof
OencTBMEM YCTPONCTB aBTOMaTudeckoro BBoa pesepsa (ABP) nnu TeneynpasneHus.

Ecnn napameTpbl Lenen BKNOYEHUS npmeoaa He obecneynBaldT BO3MOXHOCTb KOHTpPOIA
ncnpaBHOCTU aTOM Lenu, KOHTPOJ1b HE BbINOJTHAETCA.

34.21. B QNEeKTPOYCTaHOBKaX, KakK npaBuio, OOIMKHa OblTb ObecnevyeHa aBTOMaTudeckas nogada
CurHana o HapyweHun HopMalnbHOro peXxuma pa6OTbI M O BO3HMKHOBEHMM KaKMX-NMBO
HeMCI'IpaBHOCTel;I.

lMpoBepka wMcNpaBHOCTU 3TOW CUrHaNM3auuMyM AOSKHa ObiTe NpedycMOTpeHa MNepuoauMveckum ee
onpo6oBaHMeM.

B QIEeKTPOYCTaHOBKaXx, pa60Tarou.|,V|x 6e3 MOCTOsIHHOro OexypctBa nepcoHana, OOrKHa ObITb
obecneyeHa nogaya curHana B NYHKT HaxXoXaeHna nepcoHana.

3.4.22. Llenn onepaTBHOro TOKa, B KOTOPbIX BO3MOXHa JOXHasi paboTa pasnuyHbiX YCTPOWCTB OT
nepeHanpskeHWs Npu paboTe 3MeKTPOMAarHWTOB BKIMIOYEHWS MNW OpYyrux annapartoB, a Takke npwu
3aMbIKaHWSIX Ha 3eMIt0, JOMKHbI ObiTb 3aLUULLEHbI.

3.4.23. 3asemneHre BO BTOPUYHbIX Liensix TpaHchopMaTopoB Toka criedyeT rnpegycMaTpuBate B
OfHOW TOuYKe Ha Onuxailwend OT TpaHCOPMATOPOB Toka COOPKE 3aKMMOB UMM Ha 3aXumax
TpaHcopMaTopOB TOKa.

Ons 33T, 0GbeQUHSIIOLLMX HECKOMNBKO KOMMIEKTOB TPaHC(OPMaTOpPOB TOKa, 3a3eMIeHUe JOMKHO
ObiTb MPedyCMOTPEHO TaKKe B OOHOW TOYKE; B ITOM CIlyyae [OMycKaeTcs 3a3eMiieHve 4epes
npobuBHOK NpegoxpaHuTenb C MPOOMBHBLIM HanpsbkeHMeM He Bbiwe 1 kB c  WyHTMpyloWmM
conpoTtueneHvem 100 OM Ansi cTekaHUs CTaTMYECKOro 3apsija.

BTopuuHble OGMOTKM NMPOMEXYTOUHBLIX pasfenuTenbHbIX TPaHCOPMaTOPOB TOKa AOMYCKAeTCs He
3a3eMnsThb.

3.4.24. BTtopunyHble 0OMOTKM TpaHcdopmMaTopa HanpsikeHWs OOJDKHbl  ObiTb  3a3eMmeHbl
COeANHEHNEM HENTpanbHOM TOYKU UMW OGHOTO U3 KOHLIOB OBMOTKM C 3a3eMISOLLMM YCTPONCTBOM.

3asemneHne BTOPUYHbIX OOMOTOK TpaHcopMaTopa HanpsiKeHUsi JOIDKHO ObiTh BbIMOMHEHO, Kak
npaBuno, Ha Onwxanwen OT TpaHcopMaTopa HanpsikeHUs cOOpKe 3aKMMOB UMM Ha 3axumax
TpaHcdopMaTopa HanpsHKeHUs!.

JonyckaeTcs 0o6beAuHEHUE 3a3eMIIsiEMbIX BTOPUYHBLIX LiENer HeCcKOSbKUX TpaHcthopmMaTopoB
HanpshkeHWs OJHOTO  pacnpenenuTenbHOTO  YCTPOWCTBa O6LUei 3asemnsiiollei  LMHKoW. Ecnu



yKa3aHHble LUMHKM OTHOCSATCS K pa3HbiM pacrnpefenuTeribHbiM YCTPOUCTBAM M HaxogsiTcs B pasHbiX
NMOMELLEHUsIX (HanpumMep, penenHble WWTbl pacnpenenuTenbHbiX YCTPOUCTB Pas3nuyHbIX HanpshKeHuit),
TO 3TU LUMHKM, KaK NPaBUIO, He CrieayeT COeauHATL Mexay COGO.

Ons TpaHcopMaTopoB HanpsHKEHUs!, MCMOMNb3yeMbIX B KaYecTBE WCTOYHMKOB OMEPaTUBHOIO
nepemMeHHOro Toka, ecrnu He npefycMmaTpuBaeTcs pabovee 3a3emIieHue OOHOro W3 MOMCOB CETU
onepaTMBHOMO TOKa, 3alUMTHOE 3a3eMileHMe BTOPUYHbIX OBGMOTOK TpaHCOpPMAaTOpOB HaMpsHKEHWs!
JOIMKHO ObITb OCYLLECTBMNEHO Yepe3 NPOOUBHON NpeaoxpaHnTeb.

3.4.25. TpaHcdopmaTopbl HanpshKeHWs JOSMKHbI ObiTh 3awmiieHbl oT K3 BO BTOPMYHBLIX Liensx
aBTOMaTUYeCKMMM BbIKNoYaTensMn. ABTOMaTuyeckme BbikMoYaTenn crnegyet ycTaHaBnvMBaTb BO BCEX
He3a3eMMeHHbIX MNPOBOAHMKAX mnocne CcOOpKM 3aKMMOB, 3@ WCKIOYEHVWEM Lenu  Hyneson
nocrnegoBaTenbHOCTN  (Pa3oOMKHYTOrO TpeyroribHMKa) TpaHCOpMaToOpoB HamnpshKeHWs B CEeTAX C
GOMbLUNMY TOKAMMW 3aMblKaHWS Ha 3eMIo.

Ons Hepa3BEeTBJIEHHbIX uenen HanpsaXeHna aBTOMaTUYeCKMe BblKIo4vaTenn nOonyckaeTtca He
yCTaHaBIMBaTb.

Bo BTOpUYHBIX Lensix TpaHcopMaTopa HampsbkeHusl JomkHa ObiTb obecriedeHa BO3MOXHOCTb
€03[aHus BUAUMOTO pa3pbiBa (pPyOUNbHVKN, pasbeMHbIE COEQUHUTENN U T. M.).

YcTaHoBKa yCTpOIZCTB, KOTOPbIMMX  MOXET OblTb  co3aaH pa3pbiB  NPOBOAHWKOB  MeXnay
TpchcbopmaTopOM Hanps>XeHna n MeCtomMm 3a3emMieHna ero BTOPUYHbIX uenen, He aonyckaeTcA.

3.4.26. Ha TpaHcdopmaTopax HanpshkeHus!, YCTaHOBMEHHBIX B CETSX C MarbiMy TOKaMu 3amblKaHUst
Ha 3emnio 6e3 KOMMNeHcauuMm eMKOCTHbIX TOKOB (Hampumep, Ha reHepaTOpHOM HamnpsbkeHun Oroka
reHepaTtop - TpaHcdopMaTop, Ha HaMPsPKEHUM COBCTBEHHbIX HYX[ 3MEKTPOCTaHLUMA U NOACTaHLUiA),
npu Heo6xoQMMOCTM cregyeT NpegycMaTpuBaTh 3aluUTy OT NEpeHanpPsPKEHNA NPpU CamONPON3BOSIbHBIX
CMeLLeHNsX HenTpanu. 3awmta MoXeT ObITb OCyLLEeCTBNEHa BKMIOYEHNEM aKTUBHbBIX COMPOTUBIIEHNI B
Lenb PasoMKHYTOro TpeyronbHuKa.

3.4.27. Bo BTOPWYHBIX LEnaX fNUHENHbIX TpaHcdopmMaTopoB HanpsikeHns 220 kB 1 Bbilwe [OMKHO
ObITb MPEAYCMOTPEHO pe3epBNpOBaHNE OT OPYroro TpaHcopMaTopa HanpsPKEHUs.

JonyckaeTcs BbINOMHEHWE B3aMMHOTO PE3EPBUPOBaHUS Mexay INUHeNHbIMKU TpaHcdopMaTopamm
HanpsHKeHWs MPU OCTATOMHOWM UX MOLLHOCTM MO BTOPUYHOW Harpyske.

3.4.28. TpaHcdopmaTopbl HAaNPSKEHUST AOMMKHbI UMETb KOHTPOIb UCMPAaBHOCTY Lienen HanpshkeHus.

PeneiHaa 3awuTta, Lenn KOTOPOW MUTalOTCA OT TPaHCOPMaTOpOB HamnpspkeHwsl, JOShKHa OblTb
obopynoBaHa ycTponcTBamu, ykasaHHbiMu B 3.2.8.

HesaBucmMMO OT Hanuuus unu OTCYTCTBUA B UenaAx 3alnTbl YKa3aHHbIX yCTpOVICTB OOIMKHbI ObITb
npenycMoTpeHbl CUrHanbl:

Npn OTKNOYEHNUN aBTOMATUYECKUX BbIKMOYaTENEN - C NOMOLLBIO UX BCTIOMOraTeNnbHbIX KOHTaKTOB;

npy HapyLlleHusx paGoTbl pere-noBTOPUTENEN LUMHHLIX pa3beauHUTenel - ¢ NOMOLLBIO YCTPOWCTB
KOHTpOnsi 06pbIBa Lieneii ynpaBneHusi U pene-noBTopuTenei;

Ansi TpaHcopMaTopOB HaNPSHKEHUS, B LiENM 0GMOTOK BbICLLErO HanpsiKeHUs1 KOTOPbIX YCTaHOBIEHbI
npenoxpaHuTeny, Npy HapyLLIEHUN LLeNoCTU NPefoXpaHUTENEN - C MOMOLLBIO LEEHTPanbHbIX YCTPOUCTB.

3.4.29. B mecTax, NofABepXXeHHbIX COTPSICEHUAM U BUBPaLIUAM, JOIDKHBI GbiTb MPUHATHI MEPBI NPOTHUB
HapyLLEeHUs1 KOHTaKTHbIX COEOVMHEHW MPOBOAOB, MOXHOrO cpabaTbiBaHus perne, a Takke MNpoTvB
npexaeBpeMeHHOro M3Hoca annapaTos 1 NpMBopoB.

3.4.30. MNMaHenn goMmkHbl MMETb HaaNUCK C 06CJ'Iy)KVIBaeMbIX CTOPOH, yKa3biBaroLime npncoegnHeHna,
K KOTOPbIM OTHOCUTCA NaHesb, ee HadHa4YeHue, I'IOpFI,D,KOBbIIZ HOMEpP naHenu B WuTte, a yCtaHoBJ1IEHHaA
Ha NaHendax annapatypa A0JMKHa UMEeTb Haanncu Unm MmapknpoBKY COrfnacHO cxemMaMm.



