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AHHOTALRNA

HacTodmas padoTa BHIOJHEHA B COOTBETCTBHN C IUIAHOM THIIOBOI'O
npoexTupoBapns L'occTpod CCCP (rema T3.13.1.3) T ABIAETCA KOPDEK-
TUPOBKOHE THIoBHX pemeHmit 407-03-<66.

Padora comepxyT IpUHIMINAJBHHS CXEMH :

~ peJeiinoli zamurH muH 35 xB, 1I0-220 B,

— yorpoficTBa pesepBUpPOBAHMA OPE OTHAase BHKJmouaresefli I10-<20%B.
CxeMy 3amUTH [IHH BHIOJHEHH C MCIOJE30BAHMEM DpeJieé TOKa C Ha-

cHmapmmmMucs Tpascopmaropamn tuna PHT. Cxemn 1Jm muH L1T0-220kB

TaHH C YYeTOM BOSBMOXHHX HosHofasSHHX ¥ HEIOJHOPA3HHX OTKABOB BHK-

JAyaTesieid DM CpaCaTHBAHUW 3a0MTH MHAH.

Cxemu ycTpolicTBa De36DBUPOBaHWA IIDA OTKa3€ BHKJINUATEA6Y BH-
IoJIHEHH B IBYX BapHMaHTax: C aBTOMATHYECKOH [DOBEDKOM MCHPaBHOCTH
BHEJIDYATESI I C UCHOJB3OBAHHEM paJie IOJOXKEeHWA "BKJWYEHO" BHEINYA-
T e .
BHIOJHEHNe TaHHO# DadoTH 0GYCJIOBICHSG HeOGXOIMMOCTHD IOBHIGHHA |
CHCTDORSHCTBAA 3aUMTH MUH M YCTPoHCTBa P83epPBUPOBAHNA IIPU OTKA3E
BHKMOUaTedeit. Moo Ip30Bane OpoMexyToulHX peJe PII6 u PIIL7 nosBo-
ISeT CHU3WTE odliee BDEMS JMEKBHUIAIMUI aBAPDHK C YYOTOM 0TKA38 BHEJIO~

gaTesgd Ha I00-I50 mc.
B nmaHHO# padoTe paspadoradH cxeMH JPOB ¢ aBTOMaTHYECKOM IPO-

BepKOH WCIpABHOCTH BHEMWUYATEJA Uil THIOBOR maHesm YPOB, Y0 IIO3BO~|
JUT IIOBHCHTL HAIEXHOCTH (YHKIUOHHDPOBAHFAA YCTPOUCTEA pE36DBUDOBAHNA ﬁ_

DK OTKA3€ BHKJIOUATSJA.
[IprHOuImaabpHasd cxema YPOB ¢ HCIOJIE30BandeM peJie IoJoXeHEA

"nremoueHos” BHIOJHEHS Ha ocHoBe TuIonoil HaHesm YPOB IIA 115-74.
Padgora IperHa3HaueHa IIA HMCIICJL30BAHHA IIDH IIPOSKTHPOBaHUU.
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CYXEMY TVOOEPEHITAAIDHON TOKOBOW SAIMTH IMH II0-220 B
U ah kB

1.l. Qoume IoJIOXEHUA

I.I.1. B uHacTodAneit rrape IpUBEISHH IPUHININAJALHHS CXEMH IIND-
fepeHImankaoil TogoBoi BanmTH mEH I10-<20 KB, BHIIOJHEHHHE C HC-
IOJE30BaHNEM peJie TOKa C HacHmawmmmmcd TpaHchopMmaTopamu Tuna PHT.

Cxemn sBammTH mrH IT0-220 ®B mMmenT TpexdasHoe TpexpesieiiHoe
ncoonHeHne, 35 KB - mByxda3HOe IByXDeJeUHoe.

I.1.2. Cxemy mammrTH paspaloTaHH IDUMeHUTEJBHO K THIOBHM CXE-—
MaM DJEKTDUYECKNX COSIMHeHW{ NoICTaHUMi CO COODHHMY IMHAMA ¥ BH-
noJsHens A mmH IJ0-Z20KB B IBYX Bap¥aHTax:KoTJa Kos3QduiyeHTH
TpaHcopMaly TpaHCHOPMATOpOB TOK& I{I BCeX IIpHCoenuHeHAM OIMHAKO-
BH ¥ KoT'la IJ BamyuTH MEH HCIOJAL3VITCA TpaHCHOPMATODH TOKa C pas-
HHME Koo(@urmenTams TpascopMama (Kir ¥ Kio).

B COOTBETCTBRM C YHKA33HHHM HIXE paccMaTpHBawTCHd CJieLYIMe
CXEeMH 3aITH MNNH:

I1.1.2.1. TlpmamaIMagpHad cXema IUGXPepeHIMANRHOY TOKOBON 3aluy-—
TH OIHOZ padoyell CeKIAOHWDOBAHBOM BHKJOYATSJEM CHC TEMH HH
I710-220 ¥B (rpancfopmarops Toka ¢ omuEaxoBsMz Ki).

I1.1.2.2. Upuaumnuaarpbnasd cxeMa AuQDepeHIWanbHoll TOKOBOH 3ami-
TH ONHOI padoye# CeXNUCoHWDOBAHHON BHEJIOUATEJEM CHUCTEMH [MRH
I10-220 ¥B (rpaHc(opMaTops ToKa C pasHHME Kr).

1.1.2.3. UpuuimivaarHas cxema nAQPepeHIMaAJbHOE TOKOBOU 38-
IATH oIHOE CeKIMOHUPOBAHHOR BHRJINYATEJEM CHCTEMH [IMH 35 KB.

1.1.3. IlpuBemenHHe B pacoTe CXeMH 3gHUTH MVH TaHH IAA CJydad
YCTAHOBKM HA DJASMeHTax, NPUCOeIMASHHHX K NMNHAM, EO3OYNHHX BHEJMYA-
veJjiefl ¥ BHHOCHHX TpaHcHopMaTopOoB TOKa ¥ MOTYT OHTH HCIIOJb30BaHH
IpY YCTAHOBKE MACJIHHX BHKJIOYATEJNE# CO BCTPOEHHHME TpaHC@opMaTopa- |
MY TOKA.

I.I.4. Cxemy 3a0ITH, [IpPUBEIGHHHE Ha JUCTAX <=9 IPUMEHUMH KaK

JIsT MEH BHCUIEI'D, TAXK U CpelHero HAUpAXKeHWA II0NCTaHIMNA. Cxema =g-
ITH, npweemenHas Ha Jumcrax 10, 11 - mmd mmH cpepjHerc HalDAXeHUA.
1.1.5. [Ipy BHIOJHEHWN CXeM IPUHATO, UT0 IoCJe OTKJU0YEHWA

COKRUUM IVH B CJydYae ee IoBPeRISHIA IIeDBHM

407-03-537,89
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yaeTCA OOMH K3 IATANIME SJeMeHTOoB (JMHENAA WIM aBTOTpanHcHopMaToD)
¥ IIpy ychoemHoM Ieficrsuy AllIB ODpom3BoIZUTCA loCJeIywllee Bo3MOXKHO
GoJjiee IIDJHOG ABTOMATHYACKOE BOCCTAHOBJASHWE CX6MH I0aBapHiHOID
pexUMa IIyTeM BEJJOYEHHA IPYTUX [NTAOIUX 3J8MEeHTOB OT CBOMX yC-
TpoiicTs AlB.

AlIB »sJeMenTa, BKIANYASMOT'0 IIepPBHM, BHIOJHAETCS ¢ IDOBEDKOU
OTCYTCTBHUA HaIpAXGHWA Ha mumHax, & AllB ocTaJbHHX SJSMEHTOB — C
IIPOBEPKOA HaJMyWA CUMHXDOHM3MA WM HAJWYWA HAIDAXEHNI HA NKHAX.

Kax oTMEYeHO BHIIEe, IJIH OCYHSCTBJIASHHUA DKM HEYCTOHUUBHX AJ
AlIB mpy mciodbsyores yoerpoicTna AllB 5/eMeHTOR, NDUCOEIUHEHHHX K
mpEaM. B ¢BAsy ¢ oM Ha IoncraHmmAax [I10-<<0 KB, o00pyIOBaHHHX
GaKOBHMM MacJAHHME BHEJIOUATEJAMM, BOBHEKAeT HEOQOXOIWMMOCTH ycTa-—
HOBKY Ha JmHMAX (¥ HA 0GXONHOM BHEIOUAaTeJe) yorpoiicre AB mByxpar- |
goro neficrBuA Tung PIB-258 miam PlIB-02. ¥KazgHHoe OOBACHAETCA CJH6-—
TywiwM. Ilo ycJuoBu® padoTH AKKYMYJIATODHO¥E OaTapey HEROIyCTHMO OI-
HOBDEMEHHOE BRJNUYCHME HA IONCTAHIME HECKOJBKMX OAKOBHX MaCJIAHHX
BHIJIOUaTesel. X mooyepsenuoe BrAnYcHEme Ipy AllB wwH ¢ WHTeDPBaAOM
nopAnkKa I cer Ipm OOJBIOM YHCJE IIPWCOeNUHEHHW IDHBEJO Chl K HeIo-
IYCTUMOMY YBEJIVUYGHVD BHIEDEeK BpemeHW ycTpolicTs AlIB smuui. llosro-
My mia ocymecThienusa AllB suumii cjienmyeT HCIOJB30BATH MEHBIYW Bh-
mepxKky BpeMeHE (I-yio KpaTHOCTH) ycrpoicrs PliB-<58, PIB-02, a mm
ocymecTBaeEUs AlIB mMuH ~ GOJBIYD BHNEDERY BDPEMeHH (R-yo KDaTHOCTE).|

Heo6x0IMMG OTMETHTDH, YTO I/ BHIOJHEHWA HOJHOH COODKE CXEMH |
nToaBapuinoro pexyMa OocJe JHEBEIanum Ko Ha mmUHAX MORET [oTpe00-
BATLCA yoJAOxKHEHHe yoTpoficTe AlB oTTEJNBHHX IIDUCO0EIUHSHAN ( mampu-—
MeD, OCVIECTBJGHWE KDHTDOJA CHHXDOHE3MA). B DrAlle ClyvuaeB MOXeT
0Ka3aThCd TeJecoolpasHHM VKaR3gaHHOT'O YCJAOMHEHHUA He IpenycMmaTpu- |
paTh, 4 IOp# ¢padardpBaHmy 3smyTH muH AllB paccMaTpUBaeMHX IIDHC 06 MU~ |
HeHmii zanpemaTsh. lJiH BHIOOJHEHWA LocJelHer'o, 8 TaKxe IJA BO3MOXK-
HOCTH BKJOUYEHWA He Bcex IpUCOeIMHEHWNW, HaOpmMmep, [0 YCJOBHAM Da-
G60TH AKKYMYJHAT opHolt darapem, ecyu JEMHWE 000pyAoBaHH AllB omHOKpaT- |
HOTO pIeficTByA, B cxemax IperyCMoTpeHH melw sanpemeHmAa AlB npucoe- |
OUHEHN 0T KOHTAKTOB BHXOLHHX IPOMEXYTOUHHX DeJie BamATH Uepe3 Co-
OTBETCTBYWIME IIepeKRJonYaTeJm, yCTAHOBIEHHHE Ha IaHEJAX aBTOMATHUKH
S5JIEMEHTDB. JHKA3ZaHHHE leperjnyaTeaz [peIHASHAYEHH IJid BO3MOKHOCTH
BBOIS WX BHBOHA Ueleili zanpemenus AllB Toro mwiv HHOTO SJSMEHTa B
39 BACAMOCTH OT CX6MH WIM DeX;hMa pacoTH CeTH.

J7-03-537,89
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19 oGecleveHWs ONHCOKDATHOCTH neicrsud AlB BHRIw0UATEJEH JHA-
auf (¥ oGXOIHODO BHEJINYATEJN), OGODYIOBAHHHX yoTpoicTBoM PlB-258,
PIIB-02 mnpemycmaTpusanTca Ipou 3alpemeHud AllB jmumy (I-o# KpaTHOC-
Ty) OT BANUTH MuH X ueny 3alpemenmsa AIB wuH (2~ KparTHoCTH) 0T 34—
[UTH JUHUM. B TUOOBHX cXeMax BailT JHMHEE W 9T0H I[EJM HCHOJL3YST-
cHA KOHTAKT BHXOIHODC peJe, IPeIyCMOTDeHHHE nJa OTKIOYEHUA BTODOLD

BHEJIOUATEN JrHug (IIpy HAJU9uM COOpPHHX MUH OTCYTCTBYWEID) .
T1.1.6. IIpm BRJAOUGHHMN Hs HEVCTpaHWBIIESCHA KODOTKOEe 3aMHKaHUe

or AlIB onHoro 9SJIBMEHTa 3aIUTa MKUH MOXET 0KasaThCA HEYYBCTBHTEJIb—

HOM K STOMYy [OBPERICHNTD.
B cBA3K ¢ yKa3aHHHM B cxemax 3samuTH mue [10-<<20 KB Openmyc-

MOTpPEH YYBCTBUATGEJEHHA TOKOBHY OpraH.

[lenm orxsmovenud @ zanpemedmsa AlB (em. m.I.I.7.) oT YyBCTBRHA~
TaJIbHOTO Opr'aHa BBoIATCA B IeficTBue loCJe cpafaTHBaHUA 3aAMUTH
IMH Yepe’ BpeMA, OoJkllee BPEeMSHW DTHJIANYEGHUS BCEX BHKIOYATEJIOH M
MeHBIae BpeMeny Brapuenms or AIIB mepBoro 9JeMmeHnTa (mopsamka I cekx.).

1.I1.7. Cxemu zamuTH myuH J10-220 KB BHIOJIHEHH C YUYETOM BOBMOX-—
HYX IoJiHofa3HHX ¥ HelloJHOPA3HHX OTKA30B BHKJIDYATEJICH.

[Ipy HECIMMeTpHYHOM ycTofiumpoM KB Ha mMHAX ¥ OTKa3e B OTKI0YE— |
HUM HEIOBDOEIEHHHX (83 BHEJIOUATENd DJEMeHTa, BRJIOYAEMOIO NGDBHM, |
9TOT DJCMEHT MOReT He OTKaoUYNTECA Hu oT YPOB, HY OT 3a0¥TH HA IIPO-
THBOIONIOXHOM KOHIE, T.K. TOK, IPOXOLNAIME IO BJEMEHTY, MOXeT OKa-
38T hCHA HENOCTATOYHHM IJA [SHCTBUA 3aUATH WM BOBCe OymeT OTCYyT-
CTBOBATH (KOIZa HeT TYMMUKOBHX JMHEK WIIA OHM OTKJNYALICA OT 3amuTH
MYH) .

B cRfA3K ¢ TeM, YT0 B pacCMaTpPHBASMOM CJy4Yae Ha MMHAX OyIer
MMETLCH HAIpAKEHME HeIOBPOXINeHHHX (a3, MOXeT IIPpOU3CUTH MHOTOKDaT-
HDB BKJIOUYSHNE OUTARIMX SJIMEHTOB Ha ycToiuksBoe K3 Ha mpHax . JKa-
38HHOE OGYCJOBJEHO IPMHATHM B HacToAmee BpeMA BHIIOJHEHAEM THIIOBHX
yerpolicTs AllB nurapmmx saemeRToB LI0-<<0 ®KB, B KoTODHX:

— TIJIs1 [IDOBEDKH HaJuuysd HaOpA®EHWd HA MRHAX NPeLyCMOTDPEHO 0I—

I HO peJie HalpAXeHWd, BKA0YEHHOE HA MEXKIY(a3HOe HalpAxeHUe,

~ IIDOBEPKA HaJUURA CHHXPOHM3MA [IDOM3BOIATCA B OnHON (ase.
I mpernmoTBpalleHNsa BO3SMOKHOC TH MHOIOKDPATHHX BHEIDYeHMN Ha HKS
B CJy9268 OTKa38 B OTKJNUYCHAW HEIOBPDERNEHHHX ¢as BHKJINUYATEJI 9Jie-

MEHTAa, BKJINYAEMOI'0 IIEPBHM, B CXeMaX [IpPSeIOyCMOTDEHH Teuu 3alpene-
aud AlIB nuTawniprx 9JeMeHTOB OT YYBCTBHTEJBHOT'O TOKOBOT'O opIraga.

und N2 nadp \lodnucs v dama 163
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CasmyeT OTMETHTH, 4YTC paccMaTpuBacmoe zainpemeHnme AllB nwraomumx
3JIEMEHTOB TBJecoodpasHo IIpemycMaTpUBATE ¥ IPH IOJHOIEHHOM KOHTDOJE
HaJMypA HallpAxeHMsd HA HImHax B IeIAx Oyckxa AllB aTuxXx SJeMeHTOB, Kak
5T0 BHIOJHEHC B CxeMme zamutH myH 750 XB. B maHHOM cJuaydyae MHOI'OKpAT~—
HOoE BRJUYeHme Ha K3 Morso OH NPOMCXOMUTH IDPH YCTOWUMBOM K3 Ha MAHAX
A HeIoJHOoFa3HOM OTKJJAOUEHUN BHEJOUATEJA SJeMeHTa, BHINUasMOI'0 LEDBHM, |
I0CJIe OTKJIOICHWS HTOTc DJeMeHTa (HAIpMMeD, N0 VKa3aHup IucleTyepa) |
C NpoTUBOICJOXKHOTD KOHIA.

KpoMe yrazannoro, AlB mma I1I0-<<0 KB mejareJbHo 3alpPEHATh
TaK¥Xe I[IDH HECHMMOTpHYHOM HeycToiyuBoM KO Ha muHAX ¥ 0TKA36 HeNDB—
PeXIeHHHX (a3 BHKJIHOYaATEJHA OJHOI'0 M3 3JEM8HTOB IDH CPacaTHBAHUU 38-
IUTH mue. KeJsaTeJbHOCTL 3allpemeHns B 5ToM cJhyyae AlB odycaoBiaeHa
BO3MOEHOCTEI0:

— HEIPABUJIBHOI'D ISHCTBUA BaNMT CeTH PacCcMaTpuBaeMol'c H3IDAKE—
HAA B BOBHUKMNEM [Opm ycismHOM AlB HenoJHo(a3HOM pPeRUME ,
— HENoNyCTHMOI'0 IJIH CHACTEMH WJM OTIEJNBHHX TeHeparTopPoB HOCHH-
' XDOHHOT'O BHJIOUESHNS .

3alpemenue AllB ocymecTBJISHO B CXeMax Of CHEIMAJBHOI'0 OpIraHa
HalpAXeHnd, YCTAHARIWBAGMOI'C HA KaXLOW CEKIUY MHUH X BHIOJIHASMOI'OC
C IIOMOIpBI IBYX peJie HallpAXReHNA, BKJIOUYAEeMHX, COOTBETCTBEHHO, HA
MexIy(dasHOe HalpAxeHNe N HaODAXEeHWe HyJIeBOU IoCJeI0BaTEJRHOCTH.

Yrazanuu#t opral HalpAXcHHA HCHOJAL3YETCA TaKye IJiA IPOBEDKN
OTCYTCTBYS HalpAXEHNA HAa MUHAX NDY DYYHOM oIpoGoBarmn (CM.
n.1.1.10).

Upnm KoHKDeTHOM IDOSKTUDOBAHEK 38IWTH NEAH <<0 KB mJad IoncTaH-
OUE ¢ BOBEYIIEHMU BHEKJINUYATEJJAMA HEOOXOIUMO YYWUTHBATH BO3MOKHOCTH
NoABJGHNA (PePDOPe30HAHCHHX IepeHallpaAXeHNM DM OTKJIOYSHAH BHEJINOYa-—
TeJiefl Bcex IpUCOeOUHEHE CHCTEeMH WM CeKIMy muH. liocJerHea o0yc— |
JIOBJBHDO TeM, UTO BO3IVIHHE BHKIDUYATENU (TuloB BBD) uMenT eMKOCTHHE
NeJITeN IV HAUDAXeHVs, MYHTHPYLIHEe IyToracuTeJhHHE KaMepH.

DeppopezoHaHCHHE ABJOHNUS BOBHEKANT B CJOOXHOM KOHTYpe, CO3ma-
BAGMOM HeJMHeliHo# MHEVKTHBHOCTHW TpaHcgopMaTopa HAIpAXeHmA THIA
HE®, NpUKJIOYEHHOTO K IXHAM, ¥ SMKOCTAME BHEMOUATEJIeH ¥ COODHHX MHUH.

B DesyALTATE MOXKET MMETH MecTo IIoBDexIeHme TpaHcdopMaropa HA- |

upsxke s, [lpruudofl OoBpexIeHUA ABRJAETCHA- yXYINeHWE N30JMIMEA, BH3BaH—
goe Ineperpesom oomoTku BH. IleperpeB HOPOHCXOINT W3-38 IJMTEJBHOT'D |

IDOTEKAHNA TOKOB, BOBHUKSOINX B pe3yJbrTaTe (Peppope3OHAHCHHX ABJS -

b
:
S|
-
3
S
S
I3
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HUiI ¥ OpesBHilapiix HoMmupaJbEE#E Torx B o00-~100 pas. B paccmaTprBaeMoMm
pexmMe HalnpAXeHNEe Ha OTKJOYGHHHX MUHAX MOXET HODEBHIATH HOMUHAJIERHHE
3HAYGHNA , | | |

B cBfA3M ¢ TeM, UTO B BalTe WMEH MMeKTCcA el zanpenepmsa AlIB om
CIieIMAJbHOTD ODraHa HanpAReHwWd, HaMIMYMe HaNpPAXEHWA H3 mMUHSX IoCJe
OTKJNYEHUS] BCEX BHEKJbUaTeJef oT 3auuTH IpmBeneT K oTxazy AlB muH.

JUid Iipe noTBpalleHnsd IIoCJeNHET o [OPY CPasaTHBAHNY 3QIUTH MUH CJo-—-
IyeT IpenyCMaTpuBaTh ONHO W3 CJASHYOIMX MepolpudTHil:

— HE OTKJDYATh OJHY M3 TYIWKOBHX JIMHUN

~ BMECTO OTKJDUYCHNA BHKJIOUATEJA aBTOTpaHCEopMarTopa Wi TpPexX-
0-OMOTOYHOI'O TpaHcgopMaropa C 3a3eMIeHHOI HEeHTpaJbid GO CTODPOHH II0B-
DEXIEHHHX MMWH BHCHEI's HAUpAXeHHNA OTHKJIYATE eI'0 BHEJINYaATEJE CO CTOo-
DOHH CPeIHEeI'0 HAUDAXSHNAA ;

— BMECTO OTKJIOUEHHMA BHKJOYATEJA ONHOK M3 NUTaRINX JHMHIE oCTa-
HABIWNBATE B.Y. HepemaTuydK 68 34IUTH C UEJHR OTKMOYEHVA JMHUK C IDPOo—
THBOICJOKHOTO KOHIA, Ha KoTopoM yocTpoicTBo AllB mosmkHo BHIOJHATECA
C KOHTDOJIeM OTCYTCTRUA HAIIDAXEHNA .

YKa3aHHHE MepolpuATHsd MOTYT HpeloTBPATHTEL [IOABJCHIE HAIDAKE HNA
Ha OTKJIOUEHHHX WWHAX, HOCTaTOUYHOI'0 IJil CpalcaTHBaHWA OpraHa HAlDAXe-— |
Husg ¥ OpuBomAnleTo X sanpemenmio AllB myH IpE HeycToMYMBHX K3 Ha MMHAX.|

CremyeT oTMETUTH, 4YTO 0 HMMEOIMMCH IpPEIBapUTEJILHHM HeofUIa b~ |
HEM TaHHHM OPOMHIVIGHHOCTHD MIPENIoJAaTasTCsA HA. BHOBE BHIYCKaeMHX B0S~—
EyIEEX BHEKJouareJax 110 K Z20xB He nperycMaTpuBaTh YIOMAHYTHX M-
KOCTHHX JeJUTeNefi HalpsaxeHWd , IIpDM OCYNMECTBICHUM yKAa3aHHOI'0 CHUMETCA |
BollDOC 0 BOBMOXHOCTH HeIpaBWILHOI'O 3anpelishus AllB mmn B cBAsM ¢ @ ep—
Pope30HAHCHHMY ABJSHUAMH .

HeoO6xomuMo yUMTHBATE, UYTO IOpH HAJAYWE OTXOIAIMX OT paccMaTpu—
paeMux muH 1I0-220%B TYIMKOBHX JMHW{, IUTApEX CHHXDOHHHE IBATATE-
JM, NoCJe OTKJIOUGHWA SBalTofl IAH TOJLKO MATAKIMX HJGMSHTOB B TEUE-

H7e HeOGoJHIOrO BpeMeHM Ha mmgax OymeT HoLIepKUBaThCA HALDAKEHUE,
YTOo MOXET [IDWBOCTHM K HelOpaBHALHOMY 3alpeniermio AllB mmH. Bo nm3oexa-

HAE yKa3aHHOI'C [PelCTaB/iAeTCsa HOeJecoOOpasHHM BHIIOJHEHWE OINHOT'O K3
CASIYVIOIMX MepOoIpHATHH:
~ OTHKJINUYEHWS TYIMKOBHX JIMHWM, OATARUIUX CHHXDOHHHE IBUITaTe M,
- WCKJIOYeHWe 1elm 3allpelicHma AllB mmHE oT opraHa HalpAxeHWsa IIpH
YCTAHOBKE HA NONCTAHIME MACJAHHX BHKIDYATeJe# ¢ TpexfasHuM IpUBO-

AUM .




~ DCYUeCTBNASHWEe 3allpemenud AllB WH TOJEBKO 0T Dejie HallpAXeHNA,
BKJDYEHAOT'0 Ha HaUpAXeHWe HyJeBoit llocJenoBaTeJpHOCTE (@0 IIDeIIome -
Hmo KysGaccoHepro). |

1.1.8. B srcmiyarauy® MoI'yT BOBHHKATH DERVMH, KoI'Ia Tpedyercs |
ocllepaTuBHOe BHBemeHWe AlIB mwa II0-220 kB (HampmMep, B HeJAX 0e30IAc-
HOCTH I€pCoHaJsia DA ollepaifiixX C HeOOCTATOUYHO HANERHHMK Da3beIUHUTE—
JAMI, IDUBOINAINX K KODOTKEM SaMHKAHVAM Ha DHHAX).

all.l

I BosMomHOCTH BEBeHeHUA AllB B YKABaHHHX CJAYUAAX NP MIHM-
MaJbHOM 4YKMCJI6 olepalliii B CXeMax SalliTH MUH IPeIYCMOTDeH IepexJmya-—
TeJib, PN BHEMOYSHUN KOTODOTO B chayuae I3 HA mumHax IOJASTCA CUTHAJ
Ha B3alpemeHne AllB Bcex Iurapmux SJEeMEHTOB.

JJIT ocymecTBIeuuAa zallpemennd AllB oT 4yBCTBHTSJBHOI'D OpTraHa,

OT OpraHa HaIpAKEHEA ¥ B DACCMATPHBAEMOM B MaHHOM IYHKTE CJIyYae
MPeJiyCMOTPeHA OTHeJbHad TI'pyIlila IDoMeXyToyHEX peJye. Ha 5Tm me pese
IorapTcA curHaJh salpemenua AlIB opm me#crrum YPOB.

1.1.9. llpg K3 Ba mmEsx ¥ oTKase BHEIOUATEJS ONHOTC K3 IDHCO8—
TUHeHUU 3amuTa [MHIH MoXeT 0K23aTECA B YCJOBHAX CO 3HAYUTAJNBHO CHUXSH--
HO# YyBCTBUATEJBHOCTED. [JAA IpeIoTBpaWEHKS B DTOM CJAYyY9e OTKA3a IIyC-—
xa YPOB ot sammry muH IT0-220 KB B cxemax IpeIyCMOTDEHO' VI DKABaHWe
BHXOJHHX HOPOMEXYTOUHHX pOJIS 3a8MATH OT YYBCTBHUTEJBHOI'D OpIaHa.

1.I.I0. B cxemax zamurH mmH IJ0-2<0KB OpemyCMOTDEHH [eIH OT-—
KJINIEHNA DATA NPUCOSIVHEHWH IIDW ONPOOOBaHUM CEKIMH MZH OT DYKM II0CJE |
HeycliemHoI'o AllB mmH ¢ MCHOOJIE30BaQHMEM YYBCTBUTEJNBHOI'O OpTaHa 3alMTH, 7
OPraHa KOHTPOJA HAUDAXEHNA Ha HMHAX ¥ peJe KoMaHnd "BrJoyurh" (KCC)
CXeMb VIDABJEHUA BHEKJOUSTEJIeM IIpVCOelUHeHNA.

I.1.1I. CxeMH comepxaT yCTPOHCTBO KOHTDOJA HCIDABHOCTH BTODHY—
HHX Telle#d TpaHcOpPMATODOB TOKE 3amiTH [MUH, NOACTBYRIEE Ha BHBEIS HUS
3aMUTH K23 DAOOTH ¥ Ha CUIHAJ.

I.1.12. Cxem pamurH mup I110-240 XB BHIIOJHEHH ¢ Y4G8TOM BO3~—
MOXHOCTHN MCIIOJIB30BaHHA S340UTH IIpH OIpPOOOBaAHMY OOXOIHOM CHCTEMH MIH
0O0XOIHHM BHRJIOYATEJEM.

I npemoTEpameHnnd TelcTBHA 348MMTH Ha OTKJIOUYEHUE HeIOBDEXISH—
HOX CHCTEMH IMH B cJyyae K3 Ha onpoOyeMoll CHCTEMe [IEH B CcXeMe 3ali-—

TH NMH OPeIyCMOTPeHO CHATHE OHeDaTHBHOTO TOKa C BHXOIHHX Dejie 3alf- |
TH HA 3aIlaHHOe Bpemi.

H
B
B
| &
E
=
S
N
%]
N

;;.L,f’ﬁ?ﬂ '

24434-Q4 10



I1.1.I3. B cxemax mpelycMOTpeHa BO3MOXHOCTE IIOLAYMN CHUTHAJOB
OT BHXOIHHX MPOMEXYTOYHHX pesie 3amuTH mrH 170-<20 KB K 3amuram C
B.9. OIOKHpOBKOH (C HEeHAUpPABIGHHHM IIyCKOM) JHHUE, OTXOLANUX OT
3aIUNaeMHE TMH, YKA3aHHOE HeoOXONUMO LA BBOJCHEA 3aMEILICHUA B
[[eIb OCTAHOBEW B.4. IepelaruyKka Ipu IDefCTBHM 3aMUTH WHH, 49TO 008C-
[IOUNBEST CHATHE GJOKEPYMIEro B.9, CUTHAJNA ITOCJHE BO3BpaTa OTKINIAN-
Mero OpraHa 3amyTH HA OPOTHUBOIOJQKHOM KOHIE JIMHWY W TeM CaMHM Ipe-
HOTBpaMasT ee H3JMAIHEe cpadarHBague. |

I.1.14, Jlng BHBEISHUA 3aIUTH ¥3 pacdoTH (HampmMep, INIpH Omepa-
IAAX B TOKOBHX IENAX, IpY HOMABRICHAY CHUT'HAJNE O HEWCIIPaBHOCTY Lenef
IEPEMEHHOTO TOKA 38UTH X Lp.) B CXEMaxX IpeNyCMOTpPeH IepeKoIaTelb
B IIENM OITEpaTHBHOTO IIOCTOSHHOT'O.*TOKA.

I.T.15. OrmnpueHHme asToTpaHchopMaropoB (TpaHcHopMATOpPOB),
IPACOSIVMHCHAHX K 3aldiacMHM MUHAM, B PACCMATPHBASMHX CX6MaxX HOKa-
38HO, B KayeCcTBe IpHMepa, NIPHMEHKTEJNHHO K JIBYM CaydaaM:

- aBroTpaHcopmMarop (mamm TPexoOMOTOUHH TpaHcHopMarTop ) mMeeT
[IATAHNEe CO CTOPOHH CMeXHOTO HAaIpAXKSHAA; OT 3alUTH IWH OTKINYaeTCHd
BHEJIDYETEJE, IPUMHEANIEE K 3ayiaeMHM MUHEM I OOODYIOBSHHHE yCTPO#-
ctBoM AIIB ¢ mycroM OT "HeCOoOTBETCTBHA";
| ~ IBYXOOMOTOYHHA TpaHCHopMaTOp C pacuemieHHo# olmorro# HH;

OT 3alWTH IVH OTK/NYaKTCA BHEJOUATENX CTOPOHH HH, 000pDyIOBAHHHS
ycTpoiicTBOM AllB ¢ IyCcHKOM OT 3amuTH.

I.1.16. YxazareJrHHe pesie IPEeLyCMOTpPEHH B IEIfX UyCKa BHXOL-
HHX [pOMeRyTOYHHX peJie 3amATH IUH OT OCHOBHHX peJie TOKa 3aiuTH 7
OT YyBCTBUTEJILHOI'O OpTraHa, B I[[eIAX OTKINYEHUS OOXOIHOTO U CEKIMOH-
HOI'C BHIJIOUATEJICH IIpH OUPOOOBEHVM MMM CHCTEMH IHH, 4 TaKXe B ILUAX |
OTHJIOUEHVA IpH OOpOOOBAHNE CHCTEMH IMH OT DYKE 4Uepe3 YYBCTBUTSJNBHHIA
oprasg.,

TrnH yxasaTeJbHHX pejie W IapaMeTpH pe3HuCTOpOoB JaHH B CXeMax
Ip¥ HEOpPAKEHHH ONePaTUBHOTO IIOCTOSHHOTO TOoRa 220 B,

I.2. OCOOGHHOCTY BHIIOJHEHUSI CXEeM

L.2.1. [lpnumpmwassas cxeMa TufhepeHIMaNBHOl TOKOBOY 3amuTH
OIHO¥% padouell CEeKUMOHWPOBAHHO¥ BHRINYATEJeM cucTeMw muH I110-220 B
(IT ¢ omwHawroBHME Ky ) mpEBemeHa Ha JMCTaX 2-5.

1.2.1.1. i Kaxnofi Cexuumy mUH NIpelyCMaTpHBaeTCHqd OTIeJNLHaA
3aATa,

yirer
L"U? = 08 - 537:89 | 8
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alle L
Ha smcorax 2--5 maHa cxema zamuTH 1 cexrmu. Cxema zamuTH Il cex—
(MY OTJARNYaeTcHA OT [IPUBEIGHHOH OTCYTCTBHUEM PeJe KL‘[G,KU?,KH‘{,KHGMIIBDE—

rmogaTeaer SX4, SX 5. Cxema CoIepxWT oIWH IYCKoBO# oprad
KATT-KAT3, BuIloJHeRHH#E C oMok peJe tuia PHT-565 mmm BIT-5606.

1.2.1.2. CxeMa BHIIOJHEH& ¢ yYeTOM TOI'D, YUTQ II0CJE OTKJIOYESHYA
CeKIY MUH B CJyYas ee HompexrneHus ¥ ychemporo AllB nepBoro sJieMeH-
T8 [POW3BOIATCA BO3MOXHO 00J66 I[OJIHOE aBTOMATHUYECKDE BOCCTaHOBJICHUE |
CX8MH [I0ABAPHUAHOTC DEexRmMa .

Its BOBMOAHOCTY B OTHEJBHHX CJyUasx BRIoyeHwsa npy AIB mmH He
BCeX HTapMUX IDUCOeInVHeHWY, B CXeMe HODeIVCMOTDeHH el 3aipelmeHud
AllB nprcoennHcHKE 0T KOHTAKTOB BHXOIHHX IIDOMEXYTOUHHX DpeJe 3aliTH
mre KLY ~-KL8,KL19 dYepes cooTBeTCTBYOIZE MNepeRINUATeJH (Ha cXeMme
OCBENeHH NYHKTHDPOM), YCTAHOBJEHEHE HA NaHEJAX aBTOMATHKE IIDHC 06 MY
HeHNA,

B mpmMeuaBUM IIOKS3aH0 BHIOOJHeHNE IleHeil s3anpemenud AlIB mByxKpar-—
HOTO IeficTBHA BHEJOUATEJei JHMHEE ¥ o0OXOIHOI'C BHEJApYaTe A IpH K3 HAa
MAHAX NOICTaHIM{, o000DYIOBAHHHX OAKOBHMZA MECJIIHHMY BHEJN0YATE JAIMA
(em, n.I1.1.5.).

1.2.1.3. llpy Brmogyesnny Ha HeyceTpanmsmeecda K3 or AlIB omHOTO
[ATapero SJeMBHTa 320UTa MUH MOXET OKa3aTECHA HEUYBCTBATENLHOH K
STOMY IIOBDOXIOHUD. B CBA3YM ¢ yKAB3aHHHM B CXeme IOpSOyCMOTPEE UyB-
CTBATEJbHHY TOKOBHiI OpI'aH, BHIOJHEHHHW C IIOMOIHB DeJI8 TOKAa
KAT-KA3 mmpma PT-140, ycTaHoBAEHHHX B [IRIAX IOYCKOBOT'O OpIaHa.

Pese Tora uyBCTBUTEJBHOT'C OpTraHa IOJEHH CHTE DTCTDOSHH OT TO-
KOB HeGaznaHca [IpY CaMoB3aI0yCKe HATDYBKE W OpPOCKAX TOoKA HaMarHNYWBa-—
HuAd TparcdopMaTopoB (maHHOE NoNCTARIUEA WM OUTAPMUXCA 0T HEe I
JIMHUAM SJSKTDOIepeIaur), He OTKJOYSEMHX IIPE Iei#icTBHY SauTy MKH,
a TaKxe oT TOKOB Hedajagca OpM ACHHXPDOHHOM X0oIe WM KadYaHuAx, MOITy-—|
IMX BOBHUKHYTE MEXIY IIDUCOeMMHEHWAME CeKimi muH. l[locJjiemHee YCHACBHE
HE IO0JDRHO VUMTHBATBECHA, 6CHM YYBCTBUTEJJBLHHN OpTraH OyiIeT BHBEISH M3
MeHCTBIA IO BKJOUEHHA DJGMSHTA, IPHBOIANEI'C K IIOABJSHWK SCHHXDOH-
HOT'O Xoma wmi Kavasmii (cm. Hmme n.1.2.1.5.).

llpg TpaHCc@opMaTopax TOKA C HOMAHAJBHHM BTODHIYHHM TOKOM OA B
Ka4YeCTBe YYBCTBUTEJLHOTO ODpraHa PEKOMEH{yeTcs MCIoJR30BaHUE peJie
TOKa THIA PT~-140/2, mwm PT-140/6, mm PT-140/10. Illpu Tpanc@opmaro- |
pax TOKS C HOMHAHAJBHHM BTODHYHHM TOKOM 1A DeKoMmeHIyeTcHA MCIIONAB30- :
sasre pere mama PT-140/0,6
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CpadaTHBAHNE UYBCTEBATENLHOT'O OpPTaHa CUTHAIMBUPYeTCA yKABaTeJb—|

B Tex caydafx, KorJa [0 YCJAOBAK o0ecledeHud TpeCyeMmMoud UyBCTBU-
roJpHoc T Opu AllB mmH He BO3HAKAET HEoOXOIMMOCTDL HMCIOJb30BaHUA
YyBCTBATOJLHOTO 0prapa, Lel¥ IIyCKA 0T HErD BHXOIHHX NDPOMEXYTOUHHX
pere KL4-KLS,KL19 MoTyT OHTH DaSOMKHYTH HA DANE 3aXUMOB NaHEJM.

1.2.1.4. Ing oGecneuenus HanexHore Iycka YPOB Ipm cpacathba-
HAM SaATH NUH X 0TKA3e BHRJAWYATENA.ORHOTO NPACOENUHEHNA B CXeMe
BHIIOJHEHO VISpPKABAHEEG BHXOIHHX IpoMexyToumHx Desie KULA=KL8,KLIS uepes;
KOHTAKTH DeJie — NoBTopHTeJse# wyBcTBUTENBHOTO oprana KL 10 m peme |

fUECaIMY CcpacaTHBIHMA BHXONHHX HpOMexyTouHHX peye KL 1I.
CHATHEe YHEPRUBAHNWA OCYWECTBJIAETCA DABMHKAHWOM KoHTaKTa I-0

pene KL 12. Pesmcrop R 2 IperycMoTpeH B IeJAX 00SCIEUeHWI HANSX~
HOTO meficTrus yrasareJsnHoro pese KHI Ipk cpadaThHBaHUM 3aUUTH MUH.

1.2.1.5. Li1qa npemoTspailicERd BOSMOXHOCTH MHOT'OKDATHHX BHIKNYS-—

amfi pa K3 B C/Iy9ae OTKasa B OTKANUGHMY HETIOBDOXTEHHHX {83 BHEJIOYA- |
TeJis DJEMeHTa, BRINUYAEMOI's IlepBHM, B CXeMe NpenyCMOTDeHH UelR 3911~ |
pemasuna AllB m@rapmyX SJEMEHTOB 0T YYBCTBUTEJIBHOI'O TOKOBOI'C OpTaha.
KpoMe TOTO, OPeIycMOTDEeHO Takke 3alpelsHue AlB mpm HeCAMMET-
pruHoM HeycToiiumBoM K3 Ha muHax U oTKa3e HEIOBPaXICHHHX $a3 BHKIN-
qaresA ONHOTO M3 DJGMEHTOR IIPE CPAGATHBAHUN 3amATH muH (CM.
n.I,I.7), ocymecrBifemoe oT oprana Rampsamenma (KV I, KV2).

Himxe mid WLINCTPAURAK AeficTBUA CX6MH HA OTHJDYCGHNe # 3alpelie-
e AllIB mmH, a Taxxe IJA NOACHeHWA Ha3HAYeHMA DAla €6 SJJeMEHTOB U
nellefi pacCMaTpUBSTCS IBA CHyuasd KoDOTKMX BaMHKaHUA HA MUHEX .

I cayuait. HecrMmmerpmuHoe HeyCToWuMBoe K3 Ha 1 CeRIMH MUH H
OTKAZ OpM IefCTBUA 3aUUTH MUH HEIOBDEXLEHHHX (A3 BHEJIOYATEJA OH-

HOT'C M3 IIPUCOeIMHEHHUI,
[lpr cpaGaTHBAHAY BHX OIHHX IIDDMB}RYTUTIHHK pese KL4~KL8,KL19 myc-|

raercad peJe KL 11, xoTopoe IpuU HeUCTBUHR CAMOYIEePEUBASTCA Uepes KOH
raxr peJse KL I3 m nyckaer pese Bpemenu KT3. llociselHee CBOMM KOH-
rarroM 14~43 mompeBaeT uenh ofMoTkE pese KL 12 rmmg Pl 18-74.
[locse pazpuBa menm odMoTky pege KL I2 erc xoHTaKT <-4 B [elH |
nycka pese KL T4 m KL I5 ocraercA’ 3aMEKHYTHM B TeYeHHe BDEMEHH '
(mopamxka 1 ceX), GOJBNErs BDeMSHE OTKJOUSHNA BCeX INTAWIMX 9Je-
MEHTOB, HO MeHBISI'c BpeMmenn BrandeHuA 0T AllB IepBoTc 2JjeMeHTa.

40‘?_03"53 7 & 89
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[IoCKONBKY B paccMaTprBasMoM CJyYae IIocJie OTKJOUEHHKA [MATanIX SJ8-
MEHTOB Ha mmHax JyneT MMeThcA HanpaxeHwe (KoHTaxTH peje KV I m
KV 2, Jmoo TOJBKD OOHOT'O M3 HIX DaA3oMKHYTH, pese KLV 1 odecToue-
Ho) nomaerca curHag Ha peJie KL 14, KL 15, sanpemapmue AllB mwuH.
It Toro, 4YToOHW He OHJo 3anpemenud AllB B HopMmMalbHOM pexuMe pa— |
GorH, xorma peJe KL 12 NonTAHYTo I HA MUHAX HAMeeTcd HAlpAmeH@s, |
nocJie roBaTeJbHoe ¢ KoHraxrTamm 2-4 pese KL 12 um 1Z-I4 KLV 1 npe-
nycmorpeHH xoHTakTH pess KL IT m KL G, paspeimawime 5To# ey
NonaBaThk CHUIHAJ TOJBKO [HocJe cpadaTHBaEmA 32WUTH muH (KoHTakT 9-I1 |

pajie KL T1I) ¥ oTrJOUeHWA BCEX HUTARIMX 3JSMeHTOB {(KoHTakT 9-11
pajge KL 8).

Il OpenoTBpallenywd BO3MORHOCTH 3ailpelleHus AllB muH IpM Bo3Bpa-
Tg CXeMH locJie JuxBuHmanny K3 (6e3 oTKaza OTHeJBHHX (a3 BHKIDYATE-—
Jeft) nmpemycmorpena uenb nycka KLY 1 or KL 4.

llpz oTCyTCTBAM YKA34HHOTO MEpOLIPHATHS IMEeNs OH MECTO CIeAyin—
mee .

[Ipy K3 Ha mmHaxX — HAIIPHMED, 3aMHKAHIAM H3 3eMJv — peJie Hallpd-—
gomya KV 2, BxapueHHoe Ha 3 Ug , cpadaTHBaeT ¥ pasMHEKaIeT CBOH
ROHTAKT, 9T0 IpUBOIMT K 3aMHxanmo KoHTaxra pese KLV 1. B cBa-
3 C TEeM, 4YT0 DeJie HaupsAxeHyA DU CHATHM HAIPAKSHWA BO3BpamasTCAd
OTHOCHTONBHD MEIJIeHHO, I[0GJIe OTHKJANUGHWA BHKJIDUATEJEW BCOX HUTAN-
X DJEMeHTOB 1elb 3anpemenys AllB myH MoxeT oxazarhkcd BaMEHYTOR
yepes KoHTaxT I2-I4 pese KLV I (T.x. OyOyT SEMHH,')TTH KOHTaKTH
paje KL 711, KL 8 m KL 12), 4To OpuBenmeT K HEIDABUJLHOMY 3all-
pemeHurn AllB muH.

g OpernoTBpamednss YKa38HHOI'C BHIOOJHEHA IElih YIEeDXWBAHWA De-
de KLV 1 or moHTarroR 10-I2 peme KL 4, IomuMp 9Torc peJdie
KLY I Buopauo Tung PlII8-b4 ¢ zaMenJeHMeM Ha OTIAQaHYe IIopAIIKa
0,20Cc, uUTo O03BOJHGT IepXaTh Helb 3amnpeneHud AllB pa3oOMKHyTOR IO
MOMGHTa Bo3BpaTa peJie HIIpAXKeHHd .

Bpemss ornoycrammsa peJis KL 1< mosgHo OHTEH BHODP3HO C y4YETOM
BpeMern ornyckanud pexe KLV 1 (upm sTom RomTarT <-4 pese KL 12
IOJIXEH OCTABATHECH 3aMKHYTHM B TEUY6HWE BDEMeHH, OOJHIST0 BpPEMEHH
ornycranud pese KLV 1 m saMuraHuda eIl'c KoHTarra 12-14).

C BHIEeDXKOH BpeMmeHW peJie KTJ cxema Bo3BpanaeTcd B HCXOIHOS

noJoxenve (peae Kl 13 paspHBaeT IEIbh CAMOVIGPEUBAHHAA DeJa
KL 11).
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2-0li cayuaft. YerofuuBoe K3 Ha I c eIy muH, BRIwYeHms orT AlB
NepBOID BJEMeHTa K HeloJHOJA3HHE OTKA3 €T'0 BHKANYATEJIA IPK OTHJIO-
YeHNY .

lIpn cpadarsBandn BHXOLHHX ODOMERYTOIHHX Dejo KL 4 - KLS, KL1{9
nycraercsa pese KL 11, a sarem pesie spemeHu KT3V.Komraxr M- peie
KL20nonpuBaeT Tenk ooMoTkM pese Kl 12, KoTopoe K MOMGHTY BRINUES—
HEg oT AllB NeppBorg DJeMeHTa QOTHYCKAeTCH M 3aMHKAeT CBOM KOHTAKTH
-7 m 6-8, HonroTapnavsad IROHA OTHKJIOUEHNA BHEKJWUATEJA, BRINYAGMOTO
NeppuM, ¥ 3anpemopma AIB mma. I[Ipw BRJIOUEHUM DEPBOT0 SJEMeHTa cpa-—
daTHBaeT KOMIUIBKT YYBCTBUATOJBHOI'C OpTaHa W KoHTarTamm 5~/ U 6-8
peJie-IoBTODHTEJA UyBCTBATeAbHOTD oprana LU I0 samHKawnrTcd IemM BH-
xopuex pese KLA-KL8,KL19 = memm pese KL 14, KL 15.

C mHTepEEOHR BpeMeHE peJie BpemsHun RT3 cxema Bol3BpamaeTcda B
ACXONIHOE IOJOXeHMS .

Brunepxxa BpeMmenu peJe KIS MoxeT HPUHUMATECH OOCJBHE# BPEMEHH
noJuoft cGopry cxemu (pese KT3 BuGpano Tuia PB-04 ), NOCKoABKY IIpH
9TOM B CJAyYAEe BOBHMKHOBEHNA K3 Ha muHaX B IPOLUBCCe COODKM CXEMH
OYVIYyT OTKJIOUATECA BGE VX6 BRJINUEGHHHE BHKEMOUATONH M 33IpelaTEicd
AlIB eme He BrJIpumBHLEXcA. [Ipm »ToM zanpenmenue AllB eme He BHINYAB-
Muxcd BHKJIPYATEJSH NODeIyCMaTDUBAETCSA IJ IPEINOTBPAliSHAA BO3MOXHOC—
TH MHOTOKDATHHX BRA0UYeHMi Ha K3 B ciAy4Yae 0TKA3a B OTKANYGHAN Ho— |
[IOBPEXIEHANX 83 BHEJAKNUYATOJH ONHOID K3 YEEe BEJIOYUBIAXCA SDJIEMEHTOEB
(r.e. Io Toii me nprmumHe, uro ¥ 3anpemedme AllB myH OpE BRIOYCHAH
Ha K3 sieMeHTa, BKIOYSEMOTO ISDBHM) .

CyjeIyeT OTMETUTH, UYTO I[IpM IPHHATOM BHIOJHEHWH CXEMH B CJaydae
BHenmHero K3 B Ipolecce COODKH CX6MH, Korma peJe KIS eme He BepHY-
JDCH B MCXOIHOE CoCTOAHWE, CyleT VMMSTH MecTo HeychemHoe AllB cucTe-
MH N¥H, T.K. YYBCTBUTEJBHHil opraH, He OTCTpANBAGMHi OT TOKa HeO0a-
JaHca Opu BHemAWx K3, ImacT CUT'HaAJ Ha OTKJNUYEHWE YKE BRJINYEHHHX
9JEMEHTOB 1 3anpemeHre AllB eme He BRANYABINXCA. JMJd yMeHBIIeHHAA
BpeMeH, Ha KoTopoe BBOIUTCHA B NeMCTBME YYBCTBHTEJIBHHK opraf, H
VMEHbIeHNA TeM CaMHEM BEDOATHOCTH WM3JMIHET'O CpacaTHBaHWs SaluTH
BOBBPAT CX6MH B MCXOINHDS [IOJIOEOHWEe MOKET NPOH3BOIUTECS HECKOJIb—
KO pPaHBll8 OCYHECTBJSHAA [IOJHOM COODKE CXEMH -~ HIpU TOCTIGREHAM HN3-

OMpaTeJbHHMA W OYCKOBHM OpI'aHaMy TpeOyeMo¥ YyBCTBUTEJLHOCTH.
B cayuasx, Korma YYBCTBHTEJBbHHY OPTaQH M3—3a HBNONyCTIMOIC

3aTpyCJIeHNs He MoxeT OHTEH OTCTPOSH OT TOKOB HedasaHca IpU acuH-

XDOHHOM X0Jlo WM KauaHWAX, BHOEepEKa BpemeHW pejie KI3 mosmgHa COI'- |

leiw8 N2 nodn Vodpuce v dama \Bsam.un
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MACOBHBATRECGH ¢ BpeMeHeM AlIB pieMeHTOB, BHJIOUEHHE KOTODHX MOXQT BH3~—
BATh QCUHXPOHHHE XOI WJAHX Ka4vyaHNAd.

Ha pese KL 14 m KL 15 nomawnrca TaKke CUTHAIH 3allpelleRufd AllB
or YPOB npz K3 B aBTorpapcopMaTopDax, COIPOBOXIAWIMXCHA OTHazaMid X
pHKJOUaTe e, KpoMe Toro, CHTHaJH sSalpellenus AlB HopapTcs OpH K3
Ha mEHAX B CJyUae BEJOYEHHA HepermouaTesi SX 3 (cm. Bume n.I.I.8.).|

1.2.1.86. Ha cxeMme UenW OLDPOOOBAHMA CEKIUUM MUH OT DYKH IoCHS
Heycremnuoro AIB mmH ¢ HCIOJb30BaHMEM UYYBCTBUTSJMABHOI'O Oprana 3aliiITH
mAH ¥ peJe KoMaamd "BrupounTh" (KCC) BHRINYATEJ IPHUCOENUHEeHHA yC-
JIOBHO IOKASAHH IPAMEHWTeJbHO X IpHcoemuHeHMo ¢ QT m Qo.

[leny OTHRJOUEHMA IpH DYYHOM CIPOOOBAHUK IOMEMO KOHT8KTOB YyB-
CcTBUTEABHOTO oprana ¥ pejge KCC cozepxkaT KOHTAKTH peJie KOHTDOJA Ha-
IpAXeHUA HA MUHAX K OOMOTKHN yKas3aTeJbHHX DeJie.

HenoabaoBaume KoHTarTa pesge KLV 1, manpmmvep I3, yMeHnnaer
BEDOATHOCTE H3JMIHeT0 cpadaTHBaHud petis KHS B ciyuas HopMaJbHOMT
paGoTH COKIME mmH ¥ BRJIDYSHHM SJEMeHTa C BHEMoYaTeJeM (I Ha K3 B

HGM i

Cieryer, oIHAKD, OTMETUTH, YTC [IDW OTHOCHTEJIBHO OJVIBKOM TDexX-—
fasnom K3 wm mpyxdasHoMm K3 Merny ¢asamu, Ha KOTODPOoEe BRJIOIEHO DE-
me KV 1., MoxeT MMeTHh MeCTo W3JMIHee cpadaTHBaHzme DpeJie hid. YHa3aH—
HOB8 MOXHO CUMTaTE LOIYCTUMHM.

Hpe,I[CTaBJIHeTCHJ[I-leJIBCDDGDHBHHM, B IRJAX 0GJEeT'9eHMA OpHeHTATMH
oNePATHBHOTO IIePCOHAJA IpH yKA3aHHHX BHIle HEXeJATEJNBHHX CDaldarTHBa-
HEAX VkasareJbHHX pese KH3, KHO, BHOgJeHHe N7 CHUTHAJIM3ALUAN MX
TeficTBEA OTHEJABHOTC TaGJo. |

Jenoib2oBanre peJie komaHms "Braounth" (KCC), a He peJe yCKO-
peHMA BaWMT OpE BRIOYEHNN BHEJAOUATEJ, KAK dTo IPHHUMAJIOCH Dahee,
npe IyCMOTDEHD B HeJFX WCKIOUEHNd W3JUMHErs CpaCaThWBaHud yKasaTeb-
HHX DpeJie B IeNOW DYYHOI'®D OIIpDOOBAHUA MEH IIPH HEYCISHEHOM AllB sJemMeH~-
va ¢ ycToliuumBEM K3. |

1.2.I.7. CxemMa CONEpEWAT YCTPOHCTBO KOHTDOJA HCHDABHOCTH
BTODMUYHHX Iele#r TpaHC(POPMATOPOB TOKA 3alllTH [IUH (KA4, KT1, KL 1),
neficTRyblise Ha CHUTHAJM ¥ BHBENEHWS 33lWTH W3 pacoTH.

Pose Toka KA4 mpueAro Tpexdasmsm ruma PT-440/p B mesmx o6ec-
Hegesus neficTBua yeTpoRcTBa KOHTDPOJA KAK IPH 0CDHBE ONHOU MV

IBYX (A3 TpaHCHOPMATODPOB TOKA IIDHCOGLNUHSHNM, TAK K IPH OOpHBE TDEex
fas. YxaszaHHDe TpeOyercdA B CBA3XM C TeM, HUTO MPSLYyCMOTDOHAHEA B HyJe—

BoM [IDOBOIE MIJLIAAMIEpMETD H2 DODHBH TDEX (a3 He DearmpyeT.

V83am.unB N2 ]
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B cxeme mpenycMOTpeHS CHTHAMM3aNua (C BHISDEKKOE BpemeHH) cpa-
CaTHBAHNA YYBCTBUTEJILHOTO TOKOBOTO oprana KAL-KA3 ocymecrriseMas
BRINUYSHWOM KOHTAKTOB peJje mopTopHTesad KL 9 mapairesbHO KOHTAKTY
pesre KL I B menu curHazZa "HEHCIPABHOCTE IENed HEPEeMEeHHOI'0 TOKZ U
IIeneyl OTHeNBHHX peJie 3aluTH ImH' .

YCTpOACTBO KOHTDOJA WCIOJL3YETCA ¥ IJIA CUTHAJIN3ANUE O00eCToua-
HufA peae KL IZ BeaencTBue KaKOW-INC0 HEHCIPABHOCTH,

Bunepzxa Bpemenu y pene KTT mosxuHa OHTE: Coanmedt, uwem y KT3.

T.2.7.8, CxeMa BHIONHEHA C YYETOM BO3MOKHOCTH WCIIOJIB30 BAHAA
SaMUTH MWH Op¥W ONpOCOBaHWEM OOXOIHOE CHCTONMH.MUH OOXOJHHM BHE/INYA~
TEJIEM 7 BTOPOM COKIMM MUH CEKIMOHHHM BHEKINYATEJIEM.

19 NpenoTBpaleHus LeficTBUA 3aMUTH Ha OTKINYSHNE HeIOBpeXIeH-
HOWI COeKuy mMH B ciaydae K3 Ha ompoOyeMofl cuCTeMe WUH B CXEMe
NpelyCMOTPeHH pasvukanmue KoHTarkTH [I-I3 n I2-14 pese KL 18 B nenu
BHXOIHHX pEeJIe BaMATH MAH, & TaKke pese BpemeHum KTZ, myHTupylmee
xoHTakT pesie KL I8,

Ilycx pesae BpemeHm KT2 ocymecTBIAETCA OT HyCROBOTO OpraHa 3a-
MUTH; BHOSpEHRA BpeMenu KT2 mpuHmmaercsa nopsixa 0,3-0,4 ¢ (Cosbme
BpEMEHU OTRINYSHHMA BHEIKNYATEJAS, KOTODHM IDOH3BOLATCS ONMpOCOBAHUE ).
- Ilpz TaxoM BHIOJHEHAN CXEMH B CJydYae, eCJU Ip¥ HOBPEKICHUYW HA
onpolyemoii cECTeMe MEUH BHKINYATENH, KOTOPHM HNPOKU3BOILHTCA ONpPOOOBa—
HAE, OTHKAKET, & IEKYDHHE 3aIepXNT WY YIPABRISHWA BO BRINYCHHOM
MOJIOXEHNK, OPeLOoTBpamacTCsa BO3SMOKHOCTDL JMKBUISUVE DaCcCMaTpHBaASMOI0
[IOBpEXKIEHNS 3aMUTaMy, YCTaHOBJCHHHMY C TIPOTUBOIOJOXHHX KOHIOB B3Je—
MEHTOB, IIpUCOGLVHSHHHX K MUHAM, K O0ECIEeUMBaETCA OTHINYCHEE IOBpEX-
IEHUA 3amuTod mmH, | |

I1.2.1.9. llpegycmoTpennHil B cxeme mneperymyarens SXI Tpedyercsa

IJid BHBEIEHUA 3aMUTH M3 pacoTH (HampuMmep, IIpH ONepalmaX B TOKOBHX
[[eNAX, NOpX I[MOJABJEHUY CUTHAJIA O HEWCIPAaBHOCTU IEle#l IepeMeHHOTO TOKA

3AATH U ID.).

1.2.1.10. B cxeme npegmycmoTpeHo pese KL 2 Tuna PIIL8-74, cur-
HaIM3Upyllee MCUYe2HOBEHNE OIEepaTHBHOT'O NOCTOAHHOI'O TOKa, BHIEpERES.
BPEMEHV TIpH OTIYCHKAHKHI peJie Tpedyercd IJAd OTCTPOMKM OT KparKOBpe-
MEHHOTO HCYE3HOBEHHUS IOCTOAHHOTO TOKA,

407 - 03 - 537.89
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Pese Kl 2 xoHTpoJWpyeT II0JIoKEeHUSs HepexywuaTess SX 1.menura-
TgJIbHOTs OJoka SG T ¥ pasMHKaApIUX KOHTAKTOB peye KL 1.

I1.2.1.11. Vcourarexpauft 6ok SG-1 OpemycmoTpeH B meldx Iyc-—
KOBoI'0 oprapa. lIpm Takolé yCTaHOBHKe OJIOKa o0ecHsumBasTcA yOoOCTBO
[IpOBEPKH IYCKOBOI'O 0OpraHa 3alMTH KA X BOBMOXHOCTEL OCYISCTBJSHUA
KOHTDOJIA IIOJIOXKeHUA 2T0oI'c OJIDKA.

e mirarenksni Guox SG I yocranaeimupBaercsa Ha NHAHE W BalfTH [MHHH. |

I.2.1.12. UcmurarenbHie Gaoky oG 3- SG6 tpedyored IAT Opo-
V3BOICTBa HeoOXOIUMHX IepeXJYeHUM IPY 38aMeHe DeMOHTHDYeMOI'C BHK-
J 049aTeJid OOXOIHHM BHEJINYATSJEM.

B HOpMaJIBHOM DexVMe DacoTH (0OXOIHO# BHEJANUATEJL HE HCIDJb—
3yeTcA) Vv MCIHTarenbHoro oioxa SO 6 BcramleHa padoyasd KDHIEA,
vy 9SG 4z SG 5 - MomepHM3upoBaHHAA KpHmKa (IOpHM STOM BCE KOHTAKTH
v 66 47 96 5 pasomeayTH), v ©G 3 (B samure I u 1 cermmuu) paco-
ufe KDHIKY CHATH W BCTABJSHH XOJOCTHE KDHIKY.

Ipm 3aMerne BHEMouATEJ A 3J6MeHTa 1 CeXRIMY MWH O00XOIHHM MEHM-
OTCH MECTaMA KDHIKK CaoxoB SG 6 u SG 4, ay diora SG 3 B na-
muTe 1 CeKIMM BCTaBRJIAETCHA padouasd KpHixa. [lomoGHHEe olspall? ¢ OJ0— |
gamu SG 5, SG6G 6 yu SG 3 B zamure Il CORIMM IOMKHH CHTEL OPOU3BE—
IengH IOpKM 3aMeHe BHEJpUATEJA Il CoRIMM MUH OOCXOIOHHM.

MomepHUSHUPOBEHHEE KDHMKK NOJIKHE BHIDJHATECA CHAJAMY SKCITyaTa- |
[ Ha Gase 3aBOICKAX KpHIeK TakKuM o0pa3oMm, YroOH IIpH BCTAaBJE HHOR
KPHIIKE BCE KOHTAKTH OJoxa CHJIM DPa3OMKHYTH. MCHoJb30BaHWe IJH YHKA-
2aHHOR IleJM KOHTDOJBHHX MTelicesell HexeJaTeJbHO, TAX XKayx (Io maH-
HHM SHEPI'OCHCTEM) BCJAEINCTBAE OTCYTCTBUA y HUX 34meJKU B IIDOIECCE
SKCILIyaTalldid MOEST MMETEHL MECTO CMelieHMe [MTeIlcelid ¥ HeNpaBAJBHOS
3aMHKAHNG [elei.

Venmrarespane GIoxy SG 3 zamurn I v I CermmaM MHAH yCTaHABIH—
BaTCA HA laHe W 3alUTH [MUH.

VMenwrarenpnne 6iaokm SG 4, SG 5, SG 6, rag me, xax ©
moxu SG 7-S6 13, yeranmasauweawnTed Ha OPY B cheigasabHoM mxady, o6o-
DYIOBaHHOM IOIOTpeBoM. BiaokE SG 7- SG 13 rpedyprca A OTCOSIH-—
HeHWs BTODPHYHHX Uelled TpaHCHOPMATODOBR TOKA 9JBMEHT&, BHEJINUYATSIE
KOTOPOI'0 DPEeMOHTHDPYeTCA, OT ocTaBmewcd B padorTe BallATH IMHH.

1.2.2. llppanumasnbrasl cxeMa ITUPPEPeHIMAJABHOK TOKOBO# 3amUTH
ONHOK palodveil CoENUOHMDNOBAHEQON BHEINOUATAJIBM CHCTEMH IWH
TI0-220%B (TT ¢ pasHuMH EI) IpUBeneHa Ha JHucTax 6-9.
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1.2.2.1. Cxema maHa s cayuad, Korl'Za TPaHCPOPMATODH TOK2 B
NelFAX JIMHEE UMSKNT Ko3(DUIMeHT TpaHcopMalik, MeHBIWN YeM yV TpaHC-—
POPMATOPOB TOKaA B IBIFIX aBTOTPaHCRODMATODOB.

OrJraye JAHHOH CXOMH OT CXeMH IPUBEINSHHOY HA JHUGTaX <£+5 00YG-—
JIOCBJISHO MCIOJB30BAHMEM IJA 3aMUTH [MHH TPAHCHOPMATODPOB TOKa C DABHH-
MHJKI. |

I.2.4.2. B KadgecTBe nyckoBoro oprana KATI-KAT3 mcrooas3yorcsd
peJie Tora Twmoa PHT-567 mwm PHT-567/2 ¢ TepMuuecKoi#l CToRKOCTED,
COOTBETCTB8HHO, 20 A 1 4 A.

1.2.2.3. UyBCTBATQJLENY TOKOBHH OpTaH COCTOHT M3 OIHOT'O KOM-
mJexra peje KAT 4-KAT6, B myeHHHX B 8B IIYCKOBOTO, 0pTaH2 3a3lUTH
mrH. l[lpmBenmeHHad Cxema BHIIOJHeHa C WCIOJAR30BaHUSM B K3YeCTRBE UYB-
CTBUTENBHOTS oprana pene Tuna PHT-567 wm PHT-567/2 ¢ pasneibHHM
BKJIDYeHMEeM oOMoTox (¢ I ¢.p. MuH == I HOM).

B moIIoJIHGHHWEe K yKazaHHoMy B H.l1.<.1.3 pesne KAT4A-KATE momgHH
OTCTPSUBATECH OT TOKa HeOaJaHCa [IpU KaYaHWAX II0CJEe OTKJINUYeHUA I[10B-
PEeRIOSHHOR CEKIHM MWH, Da3BHBIMXCA B 0CTaBIeuCA YacTH CHCTEMH, Da-
ooTaplicli Yope3 HEUOBPEXKISHHVYID CEKIIUKn MHH.

B mex cayyadax, KoT'nma 1o YCJOBHAM BHOGPA TOKaA CpadaTHBaHUI
JYBCTBUTAJLHAHE OpraH MoxeT OHTE OpuHAT ¢ I ¢.p. < IHoM, cielyerT
UCIOJAB30BATE BRJALYeHMe pesis PHT-567 (PHT-567/2) ¢ HpcrsmoBaTelib—
HHM COGIMHBHUEM JIBYX eI'0 DOMOTOK, 008CHeUMBAWIM YMEHBIeHKAE IC.D.MUN.

NpUMEPHO B IBA pasa. B ciayyae, ecJd [0 YCJOBHK 00SCISYSHUA Tpe-
GyeMoii UYBCTBHTEJHHOCTH BapUAHT C HCIoJAb30BaHWeM pejye PHT-H67
(PHT-567/2) He npoxomuT, MoXeT OHTL IPHHATO BHIOJHEHWE CXEMH C De-
me PHT-565 wmm PHT-566 (¢ y4eToM TODMAYBCKOHR CTOMKOCTH “OTHX peJe,
MeHmlelt, ueM y pese PHT-567 m PHT-B67/2).

I.2.2.4. B orymume oT cxeMu IPUBENESHHON HAE JMCTAX 240 yC-
TpOMCTBO KOHTDOJA MCIPABHOCTH [ellel H6DEMEHHOI'0 TOKA 3aliTH BH-
TIOJIHBHO ¢ MCIOJb30BaHMeM peJe Toxa KAL, BRIOYEHHOT'C B HYJIGBOU
NPOBOLI 34IUTH, T.e. IEHCTBYyoLmWEro TOJBKC [IpHX OCPHBAX OIHOH WM IBYX
fas. Pesme roxa KAT mpmmaro runa PT440/P-5. B ciayvae, korma HOMEHAIB-|
HH} BTopuvHHE Tox TpamcOopMaTopoB TOKa cocTasideT 1 A, OpUREMAETCH,
B IeJIfX [OBHMGHEWA YYBCTBUTEJBHOCTH, [I0CJEI0BATEJLHD COTJECHOE COB—
MAHe Hie BCex IepsmuHHX ofémoTox (4W ) HacHmapmeI'ocd TpaHc@opmaropa
pesyie KAT ; OpM SToM MUHWMAJBHHA TOK CpacaTHBAaHAA DeJi6 CHWBHTCH C

0,60 A 1o

N
B
)
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rrie 0,69 - TOK CpaOaTHBAHUA peJie IIpU IIPOXOXISHWN TOKA TOJBKO IO
OOMOTKE C UHCJIOM BATKOB W .

 R=4 —~ KOS({ULEEHT , YYUTHBAOWAY IIOCJASIOBATENLHO~COTJIACHOE

BIJINICHNE BUTKOB BCeX OOMOTOR pete (W+W+2W =4 W ),

a TepMAYeCKad CTOMROCTE cHusurcsa ¢ 1,I1¢DA 1o

I,I“S'_?.f?’_ = 3,7 A,

TaxmM oOpasoM, TepMudecKas CTOEKOCTH peJe KAL mparTHIecHn

| OKasHBaeTCdA Takoi ®e, XKaxk y pene PHT-567/2 (4A4),

B caygyae, KOTa HOMUHAJBHHE BTODPMUHHE TOK TPESHCHOPMATODPOB TOKA
COCTaBIAeT O A, MOXKET OKa3aThCa IOCTATOYHHM HCIOJB3OBAHEE Y pelie

KAL ommof# ero OCOMOTHM; IIpDE STOM TOKH CpalarTHBaHWs OyLyT DaBHH:

npu onHo# oomorre ¢ W - Ic.p. = (0,60-1,3) A;

npyu onHOE obMoTHe ¢ RW I c.p. = (0,325-0,65) A.

g npelloTBpamenus noBpexlenus pesae KAT mpm oOpHBe BeIoMoTa-—
TeJNIbHHX OPOBOMOB B TOKOBHX IIONAX, KOT'LA OHO MORET 00TEKRaThCs TOKOM
(B mpenese 1o 20A, momycrmvix g PHT-H567), mpeBHIanmmM €0 TepMI-—

| geckyn croirocTrs (I,I-5 A); upmEATO WyHTHpOBaHWE OOMOTEM pejse KAT
| ycmieHHEM KoHTarToM pese KL 2T rums PI-34I.

Pese PII-341 npy mapasieNbHOM COEINVHEHUE IepPBUYHHX OOGMOTOX
eI'C HaCHMarmeIrocs TpaHCcopMaTropa HMEeT TOEK CpalOaTHBAHEA OA X
TepMuYecKryn CrofirocTs 10A., B ¢BA3M C YKA32HHHM WCIOJL30BAHNE STOIO
peJie MOJIHOCTEK HE pemaeT BOIpOoCa BHIIQJHEHHA yCTPOHCTBa KOHTDOJIA
TEPMAYECKH CTOUKIM BO BCeX ciydvasgx. OFHaxKo, YYMTHBAA ONHT DKCILIY-—
aTalEy TaKWX CXEeM, HCIOJH30BaTh COJiee CJOXKHHE pEmeHrs He UpelcTaB-

{ JIASTCA LEeJreCOOCDa3HHM.

CremyeT OTMETUTH, 9TO IPH paldoTe 3JIEMEeHTAa CeTH, IPUMHKADNIeTO
K 3aMumaeMHM M7HaM, B IJUTESJEHOM HeNOJHOPA3HOM DeXrAMEe B HYJESBOM

} TPOBOJZE 3au|TH WMH IOABAAETCA TOK, KOTODHZ B OTHRJNBHHX CJHyYasXx

-4 MOXET NpWBECTH K JOXHOMYy CpaCarHBAHUN DeJe ROHTdeIH 3AMATH MHH,

| llpenoTepamenne yKa3aHHOTO JIOKHOTO CpaCaTHBAHWA MOXET CHTL 00ecIe-

| UCHO NpUMEHSHWEM B KAYeCTBE pelle KOHTDPOJII pese ¢ IByMi OGMOTHAMHE
| I BHpDABHWBAHHA TOKOB B HYJEBHX IOPOBOJAX MuhlepeHIMATBHOR memw

OT IIByX I'DYII TpPaHCPOPMATOPOB TOKA, B OTHEJBHHX SHHEpPIroCHUCTeMaX
DKCINIyaTHUpYTCSa TaKMe CXeMH, HCIOJL3yUIMe B KaueCTBe peJje KOHTPO-
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g1 pese Tung PT-M0/P wm PT-40/1].
OrHaKo, B KAUeCTBE THIOBOI'O DPEMEHAA X IpUMEHEHNe He MOmeT

GHTL DeKOMSHIOBAHG, T.K. He Bo BCeXx cJyuadx ofecheumBacT Tpalye-

MHE YYBCTBHUTOJBHOCTEL H TEPMUIUESCKYW CTOMKOCTE.
HocKOJERY B DANE CJAydYaeB UyBCTBATEJbHHA opran KAT4-KATO samm-

TH MAH MOKET cpadaTHBaTh IOpe ofpHBax Iellell IepeMeHHOI'S TOKA, IP-

IeCco00paBHy ero HCIOJARSOBAaTh IJAAd CHIHAJU3AUUN 00pHBA TpEX (a3 To-—
KOBRHX IBlleii, B CBABK C yKAR4HHHM IapaJulesibHO KOHTAKTy Dese KAT,

nycrawnmeMy peJe BpeMmennm KT1 ycrpolicTBa KOHTDOJ, B CXeMe BRJINICH
woHTaxT pene KL 9, DasMHOXANIETO KOHTAKTH YYBCTBUTEJBLHOT'D TOKOBO— |

T'0 opTraHa.

1.2.2.5. Caenyer yuyuTHBATH, YTO B DANLE CJydYacB DK EOPHBAX
BTODPUYHHX Melle# Tpanc@opMaTopoB TOKA 3aljdTH [HH BO3MOKCH IlsperDen
pese Toxa (rmma PHT) 3amuTH, IIOCKOJBKY B STOM Dex¥Me IJIATEJIHHO
pMeeTed MATHWUTHHI IOTOK B HacHmawmeMcd TpaHcopMaTope peJie, 00yC-

JaBJMBALIAf CHUXEHUWE eI'0 TEPMUYECKO#H CTOMKOCTH.
Tid OpenoTRpalleH¥A HNOBPExTeHMA pesie B 9TOM Cly4ae TpeQyeTrcH
OTCOSIMHeHYE KX oT TpaHCcHopMaTopoB ToKa. YKA3aHHOE MOXET OHTE

BHIGJHEHO C NOMOMBWL MecIHTaTesapHHX GaokoB S I m SGR.
B ocTaJbHOM IaHHAs cxeMma IoInoOHa IPVMBEIOSHHOE HA JHCTaxX LD,

1.2.3, OpuuimnuanbEasg cxema mufdeperIMalbHold TOKOBOW 3aljiTH
onHol padoueft CeKNWoHWpOBAHHOR BHRJINUYATEJOM CHCTEMH MKH oD KB

npupenena Ha Jucrax 10, LI.
1.2.3.I. Ina xaxzmoft cexnuy MEH OPEILyCMOTpeHa OTTOJIBHASA 3auld-

Ta .
1.2.83.2. Bammra BHIOJHEHA C HMcIlloJb3oBanmeM pese PHT-560

(PHT--566) .
1.2.3.3. Yorpo#icTBO KOHTDOJA BTODWMYHHX llgnsiy TpaHCHopMATOD-

pos Toka (KAT, KTI, Kl I) meficTByeT HAa CHI'HAJ U BHBeNGHWe 3all-
TH mMyH 13 padoThH.

1.2.3.4. IpenycmoTperasit B cxeMs Hepersymwgaress SX I rpedy-
aTCs 1A BHBEISHUA 3aldTH W3 DACGOTH.

1.2.83.5. HemrarenpuHit 6ok ¢ 1 yecranaBruBaeTcsd Ha [ane
3AlUTH [M7H.
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I.2.3.6. C(CXeMa CoJepxHT YCTPOMCTBD IJA JVKBHIAIAN lIOBDEXIES-—
HISI B 30HE MGXIY COKIMoHHHM BHEJIpuarTessM (CB) m TpascopMmarTopaMi
roxa TAG, BUOOJHEeHHOE ¢ IIOMOmBD TpexdazHor'o peJsie Toxa HAZ, peJs
BpeMmeHy KTZ m yxazarespHoro pesie KH3. YCTDOUCTBO IeiCcTBYyeT HA OT-

Kinyenus Il cexnmy muH.
BHrep®Ka BpeMeHU ycTpolicTBa IOJIKHA OHTL OOJEBIS BPEMBHMW OT-

KI09deHnd BHEIAoIaTesd Q6.
I1.2.3.7. BuxojHye [eIll SaUiTH MWH BHIOOJHAKOTCA B IpeII0J0KSHIY,

yro BHEJOYATEJN, NPUMHKAONEe K muHaM 35 KB, MOTyT GHTE 060Dy OBaHH
yerpoiicrBoMm AllB Kax ¢ IyCKOM IIo Ield "HECOOTBETCTBHA", TAK U C

IYCKOM OT 3aLHUTH.

407-03-537, 89
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CXEMH YCTPOJICTBA PESEPBUPOBAHIE I[PV OTKARE BHKMOUATEIEN
TI0-220 XB

<.1. OOIe IDJIOECHEA

2.1.1. B Bacrosme# maBe NpUBellieHH IPUHAUANINAJILHEHE CXE8MH YC-—
TpoficTBa pe3eDBHLOBAHNA IIDH 0TKA36 BHEIMYaTe el (YPOB) maa mogm-
cradmit 110220 ¥B ¢ onHo#i padouell CeKIMOHUDPOBAHHON BHKJINYATEJEM
CACTeMOW MUH.

2.1.2. Ha nomcraHIvy OpUMEHASTCA OIHO IBHTPaJU30BaHHOE YC-—
TPOACTRO DPE3EDBEPOBAHNA IDW OTKA3Ee BHEJOUATEJSH IJA O0HMX COKIUH.

2.1.3. Cxenmtd YPOB mamn mima caydasd orTcyrceTeya OAlB ma Jmuumax.

2.1.4. Cxemn YPOB maun 1y NoJCTaRIWM C aBTOTDAHCHoDMAT 0DaMH
X MOI'yT OHTH WMCHOJB30BaHH HJA IOICTAHIWK ¢ TpPaHCEODMATOpaMu.

2.1.5. lIpypemensHe cxeMH JgHH IJIH CJy4Yad YCTAHOBKUM Ha DJe-
MEHTaX, [DHCOSNMHEGHHHX K MAHAM, BOBAYIHEHX BHEIOYATeJSH WM BHK—
apdaresefi Tuina BMT u BHHOCHHX TpaHCHOPMATODPOB TOKa H MOTYT OHTH
ACIDJB30BaHE I[pH VCTAaHOBKE MACJAHHX BHEJOYATEJNEW CO BCTDOEHHHMH
TpapcopMaToOpaMEA TOKA .

B cJoy4yae uCHOJB30BaHNS BHHOCHHX TPAHCRODMATODOB TOKa yCTpPOU-—
CTBO DE3eDBUPOBAHNA BHIOJHAST TaKke (QYHKIMD JUMKBUITAIMEA KODPOTKOIO
3aMHEKAHIA B 30H8 Mexy TpaHcdopMaTopaMy TOKHA 6 BHEJIDYATEIEM.

2.1.6. llpy paspadorre THIOBHX cxeM YPOB paccmarpuBaJuCh IBA
IIDHHIIALA BHIOOJHeHWA cxeM YPOB, pasjvuaniiXcsl CIOCOoOOM IIpensTBDA -
meRus Iycxa YPOB Ipr omuOOUYHHX INEHCTBUAX I[6DCOHAJA:

~ CXEeMH C aBTOMATHYCCKOH IPOBODKOH HCIPaABHOCTH BHKJOYATEJT,

—~ CX6MH ¢ TyGJZpPOBAHHHM IYCKOM OT 38IUT ¢ WCIOAL30BaAHMEM De-
se nosoxenuda "BripoueHo" KQC purmouaresid.

Kamnui w3 HOpelJoReHHHX IIPUHIMIOE BHIOJHeHNA cxeMm YPOB mMeer
CBOK 0COOGEHHOCTH. |

NenonsRoRanne cxeMH YPOB C aBTOMATUYECKO# HIDPOBEPKOH HCIpaB-
AOCTY BHEJIOUATEJH 1RJSCO0Opa3H0 B Tex CJAyJYasx, KoTda JORHOE OT-
KJoueHne o vPOB B NODAMKE aBTOMATUYECHKOU UDOBEDKW BHKJWUYATEJA
KaKOoT'0-—JING0 SJAEMEHTa HE BeIeT K TAMGJHM IOCASICTEMAM. llpm SToM
CJIBLyeT ydecTh, uTo Hajwuwme AllB Ha ONMOOYHO OTHJIDYSHHOM BHEJINYA-
raJie MOXET IOJHOCTH BOCCTAHOBHTH INeDBOHAYAJARHYK CXEMY CEeTH ; &
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1P YCJIOBHH HCIIDJB30BAHKS B BHXOIDHHX UIAX 3alMTH IIeperJovaTaJien
BMECTO HARJIQIOK C OOHOBPEMEHHO KDMMYyTHPYSMHMH MelAMM IOycka JPOB
1 IIelAMI OTKJIOUCHMS OT SQUUTH IAaeT BO3MOXHOCTE NMPAKTUYECKH NCEIL—
YATH JIOKHOS OTKIDYEHVe BHKIOYATENA B DE3YJbTaTe ONMNOOYHHX IeHCTBUI
IepcoHaJsa. HCJH BCE-TaKM B DPE3YJARTATE USNMIHET'D WM JIOMHOT'O IYCKO-
BOT'0 CHTHAJA NpPOU30HIeT aBTOMATHYGCKAA I[PDOBEDKA OHHOTO BHKINUATEJH
¥ Ipu STOM GymeT MMETH MeCTo OTKA3 9Tor0 BHKJOUaTeJd, To YPOB no-
IeficTByeT Ha OTHJNYeHVe CHCTEMH I¥H, UT0 ABJAASTCA HEIOC TaTHKOM
cxeMd YPOB C aBroMaTHuecKoi IDOBEPKOH WCHIPABHOCTH BHKJIWIATEJA .
CxeMa YPOB ¢ my6/mMpoBaHHHM IyCKOM OT 34T C MCIOJL30BAHIEM
pese noJoxenua "srmoueug"” KQ( . Burmouaress mieer caemyome oco-
0eHHOCTHU: LOycK YPOB ocylecTBJAETCA TOJBKO IpU HAJMYKUKA OBYX IyCKO- |
BHX CHTHAJIOB — OT KOHTAQKTOB BHXOJHHX DeJie 3auMT [IO0BPEKICHHOI'D 2J6-— |
MEHTa 1 OT pasMHEEapueT's KoHraxTa pese moJoxenus "sBripueHo" KQRQ(
BHEJIOUATEJA, OOGMOTKS KOTOPOT0 WYHTHUPYETCA IpH 3aMHKAHUKM KOHTAKTOB
BHXQIHHX peJe 3alliTH B 18NN oTKJINUYEHHA BHEAOUATOJA. JTHM YCTDaHA-
eTCA Mpeodalannad YacTh CJIyJaeB BOSHUKHOBEHUA IIYCKOBHX CHTHANOB,
COBIANIAX BO3MOXRHOCTE MBJMIHeI'c cpadarHBaHus YPOB (mamnpmMmep, Hpw
meficTBAY SANUT C BHBENGHHOH N0 PEXVMHHM YCJIOBHAM UGIBH OTKINUCHHA
BHEJDUATEJ T ¥ ONMOOYHOM COXpaHeHW® el IIyCcKa) WJM JoXHOTO cpagda-
THBaENA (OpW IIPOBODKE IepCOHAJOM BAlUT HA BRJIDYEHHOM 06GODYIOBAHUM
1 COXPaHeHWN UeIM IIyCKAa).

Cxoma YPOB ¢ mchoxpsoBauneM peJe noxoxmenma "Brimoueno" KQC
Tpe 0y er odﬁaameﬂbﬂoroﬂ?ﬁﬂnpaﬁaﬂmﬁ BHX OJHHX DeJie B3QluTH, WX KOH-
TAKTOB, & TaK®e Uellefi oTKJIOYEHNUA OT 33T, T.K. B [IDOTHBHOM CJy-
yae DM 0OpHBE B UM OTKJOYEHUS OT 3alUTH He IPOM30LNeT W IyCKa
YPOB.

ClemyeT OTMETHTH, YTO IIpHA IDUMeHEHNY CX6MH C IyGJaADOBaHEHM
OYCKOM 0T B3alUT ¢ HCIOJL30BaHMeM paJie IojoxeHms "sriwusHo" KQ(
BOSMOXHO YBeJUUYEHUe o0melc BpeMeHUW neficreuda YPOB 33 cyeT mpIoJ—
HETEeJIbHO BHocuMoro BpemeHz nosspara pese KQC , mpmuem mpems Boz- |
BpaTa STOI'0 peJie olipeneJAeTcd IIpH WYHTHPOBAHHHE €I'C DOMOTHEM KOHTAK—
TaMi DeJIefiHoi.3aIMTH U MOMET COCTABATH B 3ABACHMOCTY OT BSK3EMIUIA-|
pa pese KQC or 30 mc mo 120 Mmc.

Clemyer TaKke cumTarhcA C BOSMOZHOCTEL 0TKasza YPOB Ipu oOpH-—
Be reneil, MOVIHEX 0T DPa3MHEAWIEI'0 KoHTaKTa KQC o nanem yIpaB-
JeHWA BHRJIOUATEHA K IaHeanm YPOB.

f 407-03-537..89 21 |
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I BHSBJAGHHAA UPEINOUTHTEJILHOTO HPHHIMIIA BHIOJHEHYS CXOM
YPOB B 1< DHEDreTHYOCKHX CHCTEM OHJA IIOCJAHH 3a0pOCH. AHAJIN3 10—
JYYeHHHX OTBETOB II0KA34Jl, YTO 9SHEDPI'OCHCTeMaMil MNDPUMEHADTCA 004
nprammna mig ¢ II0—220KB co COopHHEMY MEHAME. [puuyeM GOJIHIKHCTBO
3 HUX CUMTaeT LEJeCO00pa3HHM B IajbHeMeM IpUMeHATE cxeMH YPOB ¢
ABTOMATIYOCKO IPOBEepKofl MCIpaBHOCTY BHKJIOUATEJH .

2.1.7. B mapHo# pacoTe NpVBENEHH CJHASIYOIME CXEMH .

2.1.7.1. Hpurommuanrdad cxeMa YPOB nag UC ¢ omHolt padousit
CEKIMDHUPORAHHDH BHEMWYaTeseM cucTemod muH IT0-2Z20KB (c aBroMa-—
TUMECKol IPOBEeDPKOR WMCIDaBHOCTY BHEANYATEJA) JMCTH I2-L14.

2.1.7.2. Upnuimnuagrsnas cxema YPOB miun IIC ¢ omuoll padoueit
CEeKIMOHUDPOBAHHOY BHRIwWUATONEM cHcTeMo# mmH IT0-220 KB (¢ wCIOJER-
30BaHMEM peJie IoJoxeHmsa " BrimoueHo") JmcTH I5-17.

2.1.8. Cxemu YPOB npennasHauend JJd 1melicTBUA:

~ IIDF KODOTKOM 3aMHKEHUZ HA JIOOOM W3 IPHCOSINHEHHHX K CBK— |
MM M7H DJAeMEHTOB, COIDOBOXAANIIEMCHA OTKA30M BHKJOYATEJA IOBpemISH— |
HOTO SJeMeHTa, a TaKke B CJyuae KOpPOTKOI'C 3aMHKAHKA HA CMEeRHOH
CEeKUMA MUH, COIPOBOXIZANIEIOCA OTKA30M B NEUCTBUN CEKIMOHHOIO BHK~
Jgaressd — Ha OTKADYSHWEe NAHHOHR CEeKUMK MEH ;

— IIPY XKODOTKOM BaMHKAHUM HA NAHHOK CEKIMM MUH, COIDOBOXIZN-—
meMca OTKAa30M B IefiCTRUM BHRJANUATEJA TpaHcHopMaTopa HA OTKJIIOYSHUE
2ToI'e TpaHchopMaTopa IPYTEMHA .eI'0 BHEJIOUATEJAMY ;

~ IIpX KOPOTKOM SaMHKSHUF HA NAHHOY CEKIUM WMH, C OIDOBOXIAD-
meMcsd OTHKA3ocM B IR HCTRMM BHEJOYATEJA JUHEHE, OOO0DYIOBAHHOH BHCOKD-
4acTOTHOM 3aUATCH — HA OCT2HOBKY BHCOKOYACTOTHOTOD IeDeIATUNKE
SAMATH ST0H JIHVH. |

<.1.9. llyck YPOB ocyumecTBiAeTCcA oT BCeX CTYIeHSH® OCHOBHHX H
DPB3eDBHHX BaIKXT IO0BPEENCHHOT'C DJieMeHTa, IIPH O0TKABE BHKJINYA TEJIA
KoTopor's YPOB IpenHasHg4YeHO IedcTRBROBATEH.

2.1.10. llpNBeeHHHE CXeMH BHIOJHOHH C ydUeToM ToIo, UTD
IJIA o0ecneueHyA HAmexHOI'C Iycka YPOB HeoOXOIWMHE MEpH II0 YIeDxi-
BSHNO IIYCKOBOI'0 CHI'HAJIA 0T 33IUT BHIOJHEHH B CXeMax 3allT pe3ep-
BHPYSMHX DJSMEHTOB. Tak B THIOBHX CXeMax TU{depeHIMAaJbHON TOKOBOK
SANTH MEH 09 Oycka YPOB ocymecTBJAASTCH YIeDKABAHWE BHX OIHHX
NTDOMERYTOUHHX DeJie HA BalaHHOe BDEMA. |

llpcuemnee HeoOxonuMo, NOCKOJIBKY IIDM KODOTKOM 3aMHKaHWM Ha
MUHAX , CONPOBOXIALIEMCS OTKA30M BHKJIOUATEJNA OINHOT'C W3 DJSMEHTOB, |
| LT
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d TaKxe IIpH KOPOTHKOM 3IaMHEAHMM B 30HE MEHIY BHEJMNYaTeneM M COOT-—

BETCTBYOMMME TpaHcHopMaropaMy Toka (IDE OTHENBHO YCTAHABIWBAEGMHX
BHHOCHHX TpaHCHopMaTopax ToKa ) muddepeHnmaabHas 3alETa WEH, IYCKa-
DIAA B yRaA3zaHpHX caydasx YPOB, MoxeT OKasarThCda B VCAOBAAX BHAUA— |
TEJAbHO CHWESHHOY YYBCTBHTEJLHOCTY IIOCJE OTHKINYEHHST BCEX NUTaNIAX
SJIEMEHTORB, 82 MCHINYEHUEM BJAEMEHTA ¢ OTKA3aBIIMM BHEADYATEJEM,

B THIOBHX CXeMax 3BaluTH S8BTOTpaHCQOpMaTopa ¥ TpaxHcdopMaTopa
TAKKES BHIOJHEHO VIEDXNUBAHEWE BHXOIHHX IDOMEXYTOUHHY peJie 3alHATH
Ha BaaHHOE BpeMA, UTO o0eclevuBaeT HamexHHE ITyck YPOB npw moBpex— |
IeHmn apToTpaHcfopMarTopa M TpaHc@oMaToOpa ¢ OTKAROM BHEANYATENA,
CON DO BOXIANMMMCH KPATKOBDEMEHHEM 3SMHEAHNEM KOHTAKTORB I'a30BOI0
pele, a TaE¥e IpPU KODOTKOM BaMHKAHIM B aBTOTpaHcPoOpMATODE T
TpaHcopMaTope, COIPOBOXIANEHMMCHA OTKA30M BHKJIWYATENA CO CTOPOHH
CcJAa00T0 NUTaHuA.

B pAle cXeM 39UMT JUHFE TarkEe IpelycMaTpHUBADTCH CHEeIWalbHHE |
MEPOIIPUATHA 10 00eCIeYeHN HANEXHOT'0 IMycxa YPOB IpDM KOPOTKOM BaMH— |
KQHWFA Ha JVHWA ¥ OTKase ee BHEMoYarend (B ciaydae, KOTNa DVCKOBOH |
CYI'HAJ OT BaWUTH MORET BEDHYTHCH ID JUKBAIAIIVA MOBDEXIEHUL).

2oL.11. IlycrosHe menm YPOB OT 32T KOHT PONUDYHOTCH KOHTAKTaMHA |
TpexdasHHEX pejie TOKA YCTAHOBJIGHHHX B IelW KAXI0I0 BHKJINYATEJIA.

[Ipm 3TOM mpelmoraraeTcd HCIOJL30BAHME KAK peJie TOKA THIIA
PT-140/P, Tar ® pene Ha HoBolf sieMeHTHO Gase, IPMMeHACMHX BO
BHOBE pazpadoraHHHX Ha VMO CcTyIneHUYaTHX SamuTax JIHHH,

B mensax pHEMoYaTens aprorpaschopmaropa (rparcdopMaTopa)
IIpenyCcMaT pIBaeTcsa YCTAHOBKA IBYX peJie TOK&8. OT0 HeoOXoIVMO IJifd
IOBHIeHUS HAe®XHOCTH BO3BPaTAa CXEMH UpPKH OTCYTCTBUM OTK332 BHKIN-—
yarens TparHchopvaropa, yYIHTHBAA, UTO IYCKOBOR CHI'HaN OT 3alldTH
IOCHAENHET0 COXpaHAeTCa HOocJe OTHINYSHWA BHKJINUATENIEH, IOCKOILRY
B THIIOBHX CXeMax 3amuTH aBToTpaHc@opMaTopa W TpaHcPopMaTopa BHIOJ-
HEHO CaMOVIeDXRHBAHHE BHXOIHHX IIPOMEXYTOYHHX pene 3auiTH (CM, BHIE
n.2.1.10). Ykasamnoe, B ¢BOD 0YepeAb, BH3BAHO HEOGXOIMMOCTER 06eC—
HeYeHnA HanexHoro nvcka YPOB mpu KpaTKOBDEMEHHHX SBaMHEKSHAAX HKOH-
TAKTOR Ta3080T0 pene (Hampumep, IIpYW HCIOJMLBOBAHKHE peJie THIla
PTY3-66), a Takme IpM KOPOTKOM 3aMHESHWM B TpaHcdopMATODE, CONpPO-
BOXTADMUMCS OTKA30M BHREIIOYATEA NOCHSTHEI'0 GO CTOPOHH CJAa00TO0
IATaHAT .
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B 1UsIAX CeKIMOHHOTC BHEKJANYATEJA TaKKe IpemycMaTpuBaseTcd yC-
TAQHOBKA IBYX peJie TOKA. 70 HeOOXOMAMO I WCKJNUCHWA WBJIAIHEIO
cpadaTuBanua YPOB Ha oTHJ/MOYEHWS CEKUUM [UH IPM KOPOTKOM 3aMHKAHUN
HA CMEXHOR COXIMW M¥H, COoIPOBOKIANIOMCS OTKS30M BHEJOUATENA JNGOTO
9JIEMEHTa, W HOBO3BpaTe peJie TOKA B NI CAKIUOHHOIO BHKIDUATEJA .

YeTaHOBEA OIHOTO WIX IBYX DeJie TOKA Ha JUMHUY 3aBUCUT OT BDE-
MEeHZ Bo3BpaTa 3aMuUTH .

oCKOJRKY B OOJIBIUHCTRE CJyYae€B B KayecTBe BHXOIHOI'O peJie
SAIUTH WCIIOJB3YSTCA Desie ¢ HeGOJIBHIMM BDPEMEHeM Bo3BpaTa, IpUMeHeHZe
IByX DeJie TOKA He ABJIAETCA 00A3aTeJbHHM. B Tex cJydvasdx, KOTZA BTO
BpEMA MOXET DOKa3aTLCH 3HAUWTEJBHHM, YCTAHOBKY IBYX DeJIe TOKa CJie-
IyeT CuuTaTh o0A3aTeJeHOR. HCcJ¥ B STOM cJyvYae, II0 KaKAM~JAUOD IIpH-
quHaM, He yIaeTcsa YCTAHOBUTEH IBA peJie ToKa, Torma YPOB pmoJsoxeH
GHTHL OTCTDOGH 10 BpPEMEeHN 0T BpEMeHM BoZBpaTa 2alMTH, uYTo ABIAETCH
HexReJaTeJbpHHM, b CcJyvyae WNCIIDJL30BAHNMA IJId 3aIUTH JMHHN [8HEJBH
runa [[13-2800 B cxeMe YPOB mCHOOJB3YeTCHA OIHO peJjie TOKA, BHIGJHEH~
Hoe Ha VMC m ycraHoBJeHHOE Ha DT0M NMAHEJWH.

B umermm o0XoIHOT0 BHEJIOYATEJ A TAKKE HCIIOJAB3YTCA IBa DeJe
TOKA, DOCKOJBKY OGXOMHOH BHKMOIATE]E: MOXET 3aMeHATH B DExUME pe-
MOHTa BHIJIOYATEJE TpaHcfopMaTopa, B I KOTODOT0 YCTAHOBKA IBYX
pejie TOKa CUMTAeTCHA HeoGXOoIUMOii. |

Tok cpadarHBanuA peJie ToKa YPOB HODaKTUYECKH MOEEeT CHTH BHG~
paH COOTBETCTRYOIMM MIHNMAJERHOMY TOKY cpadarTHmanua pesie PT-140/P
WM MUHAMAJBHOMY TOKY cpadaTHBaHUA peJie ToKa, BHIoJHenHoMy Ha MMC.

2.1.12. nga cozmaHuA BHIODXEKKA BpeMeHUM neiicruA YPOB, HBHeoOXo-
IUMOH mig QUECAIMM -0TK238 BHRINYATENAA, B CXeMax IpemyCcMarpHBaaTCd
pese BpeMmeHn. [IpuHUMaeMoe BpeMA CDaGATHBAHMAA (‘tcP ) peJie BpEMEHN

IOJIEHC OHTH OOJBNMM BpEeMeHHN OTKJI0YEHNA K3 BHEJIWYATEJJIAMYE IIOBDEXICH—

HOI'O DJeMeHTa ¢ y4YeToM IIoT'DellHOCTH pacCMaTprBasMHX peJe BDeMeBH,
BpeMeHY Bo3BpaTa yeTpolicTsa ¥ 3allaca. HYMCJO MCIOJAB3YEMHX DeJie BDPe-
MeHU 38BHACHT OT CXeMH DJSKTDHUYECKHX coelmHeHui lIC m ompeneJsrasTcA
C JIB I YIOUIM

— HEepOXOIMMOCTEHI YCTDaHeHNs BOSMOXHHX OOXOIHHX CBAZGU MERIY

3SMATAMEA [IpHCoe InHeHu# uvepe3 YPOB B CBSSH C TeM, 4YTO IJid OTKAOYS— |

ayda oT YPOB BurmouaTeseir ¥ mig Oycka YPOB MCHOJNB3VOTCA ODHHA ¥ Te
e BHXOIHHE peJio npucoemHenmii. llocJsennes IpH OO0bLEIWHBHWM IIyCKO-
BHX Heneft IpucoenrHeHW OOHEM DeJié BPEMeHW MOXeT IpUBECTH K H3-
JMnHeMy neicTEmo YPOB, 9ro HOTOUYCTVMO ;

407-03-537,89.
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- pOeclisueHpeM meicTBuA YPOB Kayr IpH 0TKA368 BHKJIDUYATEJIA
I0cJIe cpadaTHBaHAA 3aMUT PE36DBUPYSMOI'0 NDHCOSIWHEHWA, TAK H IDH
[10CJE TyUNX OTKAa38X BHKJOUATEJEH B IIpoUecce neucTBHA YIUB.
2.1.13. B nocsenHee BpeMA B DANEe CJYyYaeB BO3HUKALT TpeGoBa~

HIA CHUXeHWA oOHero BpeMeHN JUKBHIAIMNA K3 ¢ yueToMm meicreua YPOB.
YacTHUHD 3T0 BpeMA MOXHO CHHBHUTL IDHMEHEHWEM HOBHX, BHIIYCKASMHX
B HACTodAUSe BpeMdA IIPOMEXYyTOUHHX peJsis TuncB P17 u PII16 B3ameH
P23, Cremyer Taxke 0TMETHTH, YT BHAUNTEJNBHOT'O CHUKSHHA BPEMEHN
JAKBANALMY 8BADHNA MOXHO HOOUTHCHA IpPUMeHeHMeM OHCTPOJI8HCTBYIMIX
BHEJIOUYATEJe CoBMacTHD ¢ YPOB, BHIOJHEHHHM Ha& MUKDOSJISKTPOHHOMK
2JIBMEHTHON Oaze.

2.1l.14. B npuBemeHHHX CxeMax OpeIycMaTpHBaeTCcA IeHCTBHS
JPOB Ha 0CTaHOBKY BHCOKOUACTOTHHX lepeIZaTUYMKCOB 3alAT JIMHWA IIpH
KODOTKOM BaMHKAHUY Ha [MMHAX C OTKA30M BHEJOUATEJA OIHON M3 JWHWI,
B Ue/AXyIpOmEHEA CXeM He IpsIycMAaTDHBAeTCH M30UDATeNbHAA 0CTAHOB-
K2 BHCOKOUYSCTOTHHX HepeIATUMKOB. LaKUM 00pasoMm IeiicTBME H8 oCTa-
HOBKY BLICOKOYACTOTHHX IISpEeIATUYVKOB 33T BCEeX JHMHWA MMesT MSCTO
PN KODOTKOM 3aMHKAHUY HA [IHHAX C OTKA30M BHEIOYATEJJNA JOO0W JIMBNK
TaHHOR ceXImM mrH. Taroe JeMCTBHE ABJASTCHA JNONOyCTUMHM, TAK KaK
OHO He IPUBOIUAT K HelIpaBUJABHHM OTKJIOUYSHUAM.

llpy oTCyTCTBAN HA JMHUAX BHCOKOUYACTOTHHX 3alAT QI , npenyc-—
MOTDEHHHE IJiA meHWcTBMA HA OCTAHOBKY BHCOKOUYACTOTHOI'C HEDE HATUNKA
3allATH , HE HCIONJL3YIOTCA.

2.1.15. Cxems YPOB npenycmarpueanT sampeimgHze AlIB BHRMouaTe-
Jefi, CMexHHX C oTKasaBmuM B cayuadx K3 B TpascfopmaTope (aBTO-
TpagcdopMaTope) . |
| 2.1.16. Jormega cxeMm YPOB BHIOJHBHA TaKUM 00pa30M, UTO UCKIN—
yaeTCcH JIORHOE er'0 CpadaTHRapre OpK ODOU3BOJBHOM CpalOaTHBaHUR JIo—
0oT0 13 [IPOMEXYTOUYHHX DpeJe. llpowsBoJEBHOE CpadaTHBaHme Jio0oT'0 H3
IPOMEXEY TOUHHX DeJie BH3HBAeT cpadaThBaHWE YCTDOHCTBA KOHTDOJA.

2.1.17. YOTpo#CTBO KOHTDOJA MCIPaBHOCTH 1eler YPOB BHABIAET |
JIOXHOE CpadaTHBaHME M HeBO3BpAT DeJie CXeMH DK OTCYTCTBHM IyCKOBO-— |
I'0 CHATHAJIA OT 3allAT - I C BHISDXKKOW BpPeMeHN aBTOMATHUYECKM BHBOIAT
YPOB w3 nmedicTeBEA C IocJelybme#t meONoKWPOBKON CXEMH BpPYUHYD. BH-
IepRKA BDEeMeHW DpeJie KoHTDOJA BHOMpaeTCs ¢ y4eToM BOBMOXHOCTH MHO— |
TOKDATHODD mefiormns YPOB HMpE DocJeNOBATENBHHX OTKARAX BHKIOUATEJel |
2 TAKEe KDPATKOBDEMEHHOT'D MCUeSHOBEHWA OlepaTWBHOTO ToKa (HAUpUMED, |

w8, Ve 7 rr’? ¢ _'Jf?Uf b U UMy B3
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IDH OTHCKAHNM "seMyu" B LEIOAX OIEDPATHBHOTO TOKA).

KomgecTro IPOMEXYTOUYHHX PeJie KOHTDOJA B CXeMe olpeneJsiaer-
cA UWCJIOM KOHTDOJHMDPYEeMHX DeJie B cxeme YPOB.

B cxemax Takxe OpelycMoTpeHa CHI'HAJM3aUyad MCUYE3HOBEHHA Ol -
DATUBHOT'O TOKA&.

2.1.18. I yMeHBIeHNA BEpOATHOCTH WMBJIIHET'0 CpadaTHBaHIA
yCTpOHCTBa DEe3€DBHEDOBAHNsA, BHICJHEHHOT'C II0 CXeMe ¢ aBY OMATHIECKON
IDOBODEOH MCIIpABHOCTU BHEKJINUATEJA, [BJECO00DA3HO HCIOJb30BaHNe Ne-
perJouaresel ¢ IBYMS ONHOBDEMEHHD KOMMYTHUDYeMHMU LQIAMI. JTO
pfecIeynT ONHOBDEMEHHDS BHBSISHUS pIlepa THBHHM II6DC OHAJOM eIl
nycxa YPOB oT 3amyTH ¥ IeOX OeNWCTBUA Ha OTHJINUCHUS BHEIOYATOJLH .

B coBpeMeHHHX NampeJax samur JmamE 1I0-220 x¥B (ruma ILJI9-2800
pim [M3-2800) neperiwduaredy B BHIEOYKABAHHHX IRIAX OTCYTCTBYHT,
HO o6ecneumBasTcs COOTBETCTByDIee MNOCTPOeHMEe [eleld JIOTHMKM, KOTO-
poe LIpenmyCcMaTpUBAeT OJHOBPEMEHHOS BHBOIEHHS IBIel MENCTBUA 3amy-
TH Ha OTKJNUYeHME I .ledei mycka JPUB.

2.1.19. B uenﬁ IoNBEINEHNA OlepaTHUBHOI'C HOCTOAHHEOTO TOKa X B
e IIAX oTKJIeHNA YPOB HpsmycMOTpeHH IlepekraodaTesiy,C ToMOMBR KOTO-

pHX B. IPONecCe BHECIUyaTaIld IOXyDHHM IepcoHaJoM BHBomuTCH YPOB B
nesoM { HAIDWMeD, IpW [oABJSHUM CUTHANA © HEMCIDABHOCTH YoTDOHCTBA).

2.1.20. B nemgx noycxa BHXOIHHX peJse [IPEIyCMOTDSHH yKAZaTeNb—
e pese. C usJbl BHBOINEHNMA CHUTHAJOB (HIOMIMO DTS CHIHAJZ3ALMNA)
HA BHYUCJUTENLHYR MAUWHy WX HA DPeTUCTPATOD aBaADAMHHX CHUTHANIOB B
KayaeCTRe VKa3aTeJbHHX DeJié ACICJL30BAHH yHa3aTSJIBHHE DeJe THid
PYI1I-30, xorTbpHe NOMAMO TPANUIMOHHO MCIOJIE3Y6MHX B [elSX CUTHA-
J3aiMy IBYX 2aMHKAOIMX KOHTAKTOB 083 CaMoBO3BpaTa MMeRT IOIDJIEN-
TeJbHO ONUH 3aMHEKQIHNN KOHTaXT ¢ CaMOBO3BPATOM.

2.1.21.. B cooTBOTCTBAE C IPOTHROIBADHIHEM UDKYAADOM
B I1-10-87(3) or 2.10.87 T ob6MpoTkE peJe PIIIG, JomHOe cpaCaTHBAHNS
KOTOPHX MOXET [DWBECTH K THXOJHM IOCHSNCTBHAM IJIA JHEe PTOCHCTEMH ,
NYHTUDYRTCA DesucTopaMHE: B CJydae OIWHOUYHHX pejye - 5,1 xOm 10 Br
7J51 HOMUHAJIRHOI'O HanpameHus 220 B, B cJiyvae IapaJulesibHOI'0 COeIlu-
HeHVA NBYX ¥ GoJiee peJie IapamMerTpH MYHTEPYONeTo Desucropa BHOMpPAnT-
CA NCXO0If F3 HeOOXOTUMOCTH 00eCIeYWUTH DPe3YJIbTHDYWIEEe C-OIPOTHBJIE-
Hye He Oosee 4 xOM npm HaupsmeHU# 2<0 B.

407-03-537,.89
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lIppanmnnansraas cxema YPOB mum lIC ¢ omHo#l padoueil, CeERIMD-

HUpOBAHHOH BHEAWYATEEM, cucTempll mur ITO-220xB (¢ wmcnoJp30BaHH~ -

oM peJe NnoJoxeHms "BraoyeHp" ) JucTH I15-17 BHIOOJHEHS ¢ HCIOJL3D-—
BaHweM Iadesm lIA11I5-74 ¢ 3aMeHO# IpoMexyTOYHHX DpeJse PR3 Ha peJs
HIT6, oOMOTHE KOTODHX B HEOOXOIMMHX CJAyUYasX B COOTBETCTBUK C
n.2.1.2]. @DyHTHpOBAHH DPEe3MCTOopaMIH.

2ets UCOOCHHOCTH BBUOJHGHHIA CXeM

2.2.1. lpymmmnuagnpHasd cxema YPOB masa IIC ¢ omHo#l padoueH
COKIMOHMDORBAHHOE BHEJKUATeJeM cucTeMofl mmH II0-220 xB (¢ aBToma-
TIYECKo# IpoBeDKof MCIOpaBHOCTH BHEJOYATEJA) IpHBENSHA HA JINC TAX
12-14. |

2.0.1.1. CxeMa BHIOOJIHGHA C ABTOMATHUYECKOHM NDPOBEDKDH MCIIpaB—
HOCTH BHIUouUaTeJd. llpy BOSHUKHOBEHUM IOJESHOI'D WM JCOKHOTO IIyC-
KOBOT'C CHTHAJA OT 3amiTH RAxXoI'o-JHNO0 DJASMEHTA IPOHCXOIUAT OTHID-
UeHFe BHEJOUATENs IAHHOTC DJeMeHTa 083 BHEGDKKN BpSMeHHW (T.e,
ABTOMaTUYECKAas NpPOBEpKa UCIPABHOCTH BHEKJIOUYATENA) M, B DPE3YJLTATE
BOBBparTa peJie ToKa, Bo3BpaT OyckKoboiél menum YPOB. Takmm oOpasoM
npemoTBpamaerca meiicTsre YPOB Ha OTHJOYEHUE BHKJINYUATEJNEV CMEXHHX
9JIeMEeHToB. [JI1 VKa3aHHOR [eJM B CXeMe IIpe IyCMOTPEHH IIPOMeXYTOod—
uie pesie . KL% ~ KL4; KL 8; KL 1I5-KL 18, nycxasMmHe BamuTaMy Jii—
Haf. Ilemm nycka pese Kk 9, KL 21 oT samuT TpaHCHODMATODOB KOHTDPO-
JEPYIOTCA peJie ToKa B [N BHEKILYATeJe# TpaHCopMaTopoB. liociyenHee
IIpaoTRpamacT RHBelgHMe u3 IeficTeEd YPOB yCcTpodCTBOM KOHTPOJA HC—
IPaBHOCTH CXEMH B CJyYas HEBO3BRpaTa Ia30BOT0 pPeJie HY OTKJINISHHOM
TPaHCciopMaTope .

IIpomemyrounse pese KL 26, KL 27 n KL 38, KL 39, nyckaemus
0T M30UpaTeJhHHX OPTaHoB COOTBETCTBEHHO IepBOH M BTODOH CEKIMI
MIH MefcTBRYOT Oe3 BHISDKKHA BDEOMEHN ONHOBDEMSOHHO HA OTHIINYEHHS
CeKIUoHHOTO BHEJwYATeJd (R1I1 1 BHEJIVUATEJEU aBTOTDAHCHOPMATOPOB.

B tpJgsax yhOpolloHHS CXEMH 2TH peJie He HeHCTBYT Ha OTKJINYEHVS
BHRJIWUATeJeH JUHWE. YKazagHos ABJASTCA IONYCTHMHM, TaK KAK BH3-—
BAHHOE JIOKHHM [IYCKOBHM CHUTHAJIOM OT 3allITH [MWH Jeiic rBrHe JIOB

Ha OCTAHOBKY BHCOKOYACTOTHHX [eDEHATUYVMKOB 33MUT JHAHMA He IPUBC—
OAT K HellpaBUJLHHM OTKJIOYSHIAM.

407-03-537.89
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£.2.1.2. B Ilendax BHEANUATeJEe#® aBToTpaHc@opMmarTopos-T1, T2, cer-
IIMOHHOTD ¥ OOXOLHOI'0 BHEJOUATENEH IPEeIyCMOTDPSHO IO IBa peJe ToKA.

.0ele3. JJIA COBHAHUA BHOSDEKNA BPEMEEM B CXeMe IIpeIyCMOTDEHO
TPU DpeJie BpeMeHH:

KTT — pma neficrBua YPOB mpym Iycxe OT ZaldTH MUH IDY KODOTKOM
3aMHKAHIT HA [epBOiM CeRImy ; Kl — g IeucrBuA YPOB Ipm HyCKe oT .
3A0UTH MEH OpE KODPOTKOM BaMHEAHUM Ha BTopo# ceximu U KTS ~ 1Js
IeficTBAA DX IIyCKE OT 3amyT DJsMeHTOB, UPHCOeNVHEHHHX K I u [1
cexImaM muH. lIpmveHenmeM Tpex peJie BPEMeHM 00eCleulBaGTCH yCTpa-
HeHVe OOCXOIHHX CBA36H MeRIy 3amuTaMil SJIEMEHTOB Uepe3 YCTPOUCTBO X
cpadaTuBanue YPOB Opm IByx K OoJiee IOCJELOBATENBHHX 0TKAB8X BHEJIO-
yarTeJsei.

©.<eled. OCOOGHHOCTH JIOTHYBCKOU JACTH CXEMH.

C.o.l.4.T. Insg BHGopa ampeca nmeucTBuA YPOB Ha OTKJI0YCHUe
rpanchopmaropos T1, TZ IpDM KOPOTHKOM SaMHKAHFHM Ha MUHAX B CXeMe
IperyCMoTpeHH cooTBeTcTBedHo pese Kl 11 m KL <3. Peme KL 14 coyxar
IJid BHOOpA azpeca IeHCcTBHA Ha OTKJWYSHWS IepPBOH# WM BTODOM COKIMI |
OpY KODOTKOM BaMHKAHMY HA CMERHo# CeRIMKM MUH IpH OTKA3e CeKIMOHHO-— |
I'0 BHEJIKYATEJA

IIver pess KL 17T, KL 14, KL <3 oCymecTBJI6TCH peJie—I0BTOopI—
TeJIAME BHX OJIHHX peJie H30UpaTelbHHX ODPraHOB [EDBOH WM BTOpPOR CeXIUN
MIH.

IloMEMp 5TOP0 OYCKGCBHE [IeIW YK&3AHHHX DeJe KOHTDOJMPDYTCA
KoHTaxTaMu peJe Toxa KA9, KATO, KALO, KARZO, KAZL, KAKZ B menax
BHEJOUATeJAe# TpancdopMaTopoB X CEKUMOHHOI'O BHEKIAnYaTeJd. Locaen-
HE8 HeoGXoOUMo OJ4 IpemoTBpaleHud M3JAMIHEI'C JeicTBud YPOB npH
Hepo3BpaTe (B pe3yJbTaTe HEMCIPABHOCTM) 3alUTH II0CJS OTKINUYEHNA
BHEJIOYATEJA NOBPERKISHHOTO DJEMBHTA.

YuyuTHBadA, uro npu nycxe YPOB oT 3alT 32JeMEHTOB, OTXONAURX
OT IeDPBOH ¥ BTODOH CeXUmid IeWCTEYeT OIHO DeJie BpeMeHn K13, IJH
BHGopa ampeca JeiicTBusd YPOB Ha oTKOUYeHNE I6DBOH MM BTODPOH CeK-
AW OIpenycMoTpeHH IpoMexyTouHHe peJdie KL 13 m KL <25, KoTopHe mendar
CXEeMy Ha IBe 4YacTH, COOCTBETCTBYONNS CEKIMAM MUH. YKa3aHHHE peJe
IIyCKATCA 3amUTaMy 3JEMeHTOB, IpDUCOSTVHEHHHX COOTBETCTBEHHO K
NepBOi ¥ BTODOM CeKIMAM NUH U KOHTDOJJHEDPYOTCA O0DJEMEHTHO KOHTaK-—
TAM¥ DeJI8 TOKA.

fl_
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des. 14,2, llyck pesie BpeMern LI3 ocymecTBiIgeTcA ULIFIMEU, COC-
TOANUME H3 II0CJSNOBATENBHO BKJOUEHHHX IBYX TDYIL peJe
KEL1-KEL 4, EL 8 ; EL15-KWL 18, KL 29 m KL 13, KL Zb.

IIpy 5TOM HeIOIYyCTHMO OTPAHMUUTHECS IYCKOM DeJie BpemeHn KIJ
TOJABKO OT KOHTAKTOB ONHOE M3 BHIEYKA3aHHHX DDYII DeJe, I0CKOJBKY
3T0 MOEET [IPDYBECTH K U3JMUHEMYy cpadarthHBaHuw YPOB B ciayyae HEeBO3-
Bpara Jwooro M3 YKAzaHHHX peJse HocJse AlIB nomBpexneHHol JMHEM. Taxy
HeBO3BpaT, HalpmMep, KL 3 OocJe IycKa cxemu YPOB Ipy KOPOTKOM 3a-
MHKQBUZ 0e3 OTKasa BHEAOYATEJA HR JUHNMK 5 OpuUBeS OH K cpadaTHBa-
avio KT8 u ero BuxomHoro peJe KL 30. lasee, nocJae AlIB JmHEM 5 cpa-
SoTam 0w peJe Toxa KAH, KAG u pess KLi3, uro BH3Bajo OH OTRJINUES—
HVe IepBol cekimu mwH, WAcnoJbp3oBaHme IOJad Iycka KTJ ToOJBKO peJie
KL I8 n KI, 25 opusesio OH K JIOMHOMY CDPadaTHBaHUD YPOB Ip# JIOMHOM
neficTeur odoro u2 pede KL I3, KL 25 ("semug"™ B oHepaTUBHHX I8 -
FX) U OTCYTCTBUE IYyCKOBOI'O CHIHAJA 0T BallTH.

Peajie Bpemery KT7T, KTZ nyckawTCd HEIOCPOICTBEHHO BHXOIHHMY
peJie M30UpaTeJyLHHX OpraHoB lepBoil W BTopoll ceXIMU NIRH.

2.2.1.2.8, lIycx pene KL 13 # KL &5 OACKEUDYSTCA COOTBETCTBEHHOD
wouTaxram I2~-14 peaqe KL 25 u KL 13. HasHausHMe Tarodl OJNOKHUDOBKU
CBOIUTCA K IPEIoTBpakieoHWo H3JmnHerc neficrrud JPOB Ha OTHEINUYCHUS
HelloBPeXNGHHOH cHCTeMH MuH OpK KODPOTKOM 3aMHKAHWE C OTKA30M BHK~—
JTOYATeNA ONHOH 73 IapaniesnbHuX JWHUE ¥ NEDEeXOINe NOBDEKISHWA Ha
IpyIVio JUHAO 683 0TKA3a BHKILUYATEJA (IapasesbHie JVIHURA IPAC 08 MY~
HEHH K DA3HHM CEKIWAM IVH).

2.t .L.4.4, Posie Tora KAD, KA1O, HAIO, KAZO, KOHTDOJUDYOINS
TOK B lIeIN BHEJOUATeJe# asToTpaHc@opMmaropos T1, T2, BRMoUANTCH
0 MCIHTaTedbHorn Giaocxa SE 1 muddepenumanarHoii 3ammTH Tpadchop—
MaTopa TakuM oGpas3oMm, YToOH IOpy 23aMeHe BHEADYATEJA TpaHCHopMaTo-
pa oOxorHuEM Q12 U IlepeBome TOKOBHX 1ellell HudxfepeHIUAJNBbHON BallUTH
Ha TpaHCHOpMATOPH TOKA B Tl BHEJMouaTeJd QI2, yKasaHHHE peJe
TOKS MOTJH OH MCKANUYARTECH W3 DAGOTH CXEeMH, a4 BMECTO HIX K IIyCKO-
BEM HemaM YPOB IonBomuThcs peje Toxa KARS, KAR4 o6xomHoTD BHEII0—
yaTeJid. CoOTBETCTBYOIME NepeRM0UYSHUA oCYISCTBIAKLTCA IDOMEXYTOY—
HEMZ peJe KL 35, KL 47, yupaBirdeMbe NCHOHTATOIALHEME GJIOKAMIA
SG 1, SG2, mecnoap3yeMuMz B cxXeMe BaliITH aBTOTDAHCHODMaTODA .




Alle 1

2.201.4.5. lleficrBye YPOB npu cpafaTHBaHUM 3a0UTH, YCTaAHOB-
JeHHOM HA OOXOLHOM BHEJINYATEJE B PSXMME 3aMeHdHH MM BHEJINUYATEJA
JUHVY, ocyuecTBadercA c¢ nomombk peie KL 37, KL 49, yupanrdemux
HOHTAKTaMyl MCIHTATEJBHHX CGNOK0B o(3, IDELyCMOTDEHHHX B CXeMe 3a-
IATH M7H.

<.0.l.4.06, B cxeMe HIpemycMOTpeHH IlellM, HeiCTBywIWe Ha 3alipe-

32 |

meHWe AllB cooTBETCTByWIRH COKIWM MUH IIDY IOBPEXISHUV B aBTOTOTDPAHC —)

@opMaTope, CoOlDOBORIAKNEMCA OTKA30M er'c BHEKJANUATEJH . llpw 5ToM HC-—

I0Jb3YOTCH BHXOIHHE petie 3anpemeHud AlUB mump' B cxeme muidepeRIMasb— |

HO SalATH [IHH.

Tax Opm HoBpeXxmeRuM B aBroTpaHc@opmaTope T1 ¥ oTKase ero
BHRJmoZaresd Q5 myck pede 3alpemenud AlB nmepBoi#l CeXImE WHAH 0CY-
mecTBAdeTcd Opu cpadatuBanmu peJe KL 30, KW 29, KL 13. Amajoruyg~-

HO, [Opu IoBpexnmeHud T2 K 0TKase BHEJo4YaTeJd QI0 Iyck pese 3ampsme- |

HpA AllB BTOpOH CerIUM MPH OCyHecTBJAAeTCA IIpHW meiicTBum peJsae KL, 30,
KL 29, KL 25.

$.2eLl.4.7. Kodrpoxns ucipaBHocT¥ lgleit YPOB IpenHazHaveH md

BHABJCGHUA HeWCHpaBHocTeft B LelAX yCTDOHCTBA M BHIOJHEH ¢ Quxcanuei |

KpaTKOBPEMEHHOT'O eTr'0 cpadaTHBapud. JTO0 N03BOJAST BHABUTH TAKKS U
BPEMCHHD BOSHUKMIYE HEeNUCIPaSBHOCTH OTIEJLHHX lelle#. B KadeCTBe peJs
KOHTDDJA B JaHHo# cxeme ucloJarpzynrces peae Al, 41-KL 43, KT4, KL 50.
B cxeMe npemycMoTpeHA CHTHJM321MT HCUE3HOBOHWA OISDATUBHOI'C TOKA,
BHIIDJIHeHHAA Ha KoHraxTax peje Kl. 41-KL 43. Ilpr sTom mcrimouastca
6C H3JMIIHee cpadaThHBaHVe IIpX HEHCIPaABHOCTH OTHOEJIBLHHX peJe CX6MH .
2.<.1.4,8. YoTanoBKa yrazaTeJbHuX peJse KHI, KHZ, EH3 mpe-

IYCMOTPAHA B UelAX BHXOIHHX IIPOMEXYTOUHHX peJie YFPOB.

B reJHx yIpOmMeHHWd He HIpelycMaTDUBasTCA YCTAHOBKA OTNEJIHLHHX
YKA3aTeJBbHHX PBJe B IelAX OTKJINUYeHWS BHIJIOYATENCH.

2.0 .2. puunuonmanpaad cxema YPOB muna 1IC ¢ opHoli patoueil
CekIMOHNpoBanuoi BurmpuarTeseM cucTemoll mma II0-220 xB (¢ mclosb-
30BAHMEM DpeJie NoJogennd "BrampueHo") IpuBermeHa Ha Jmerax 15+17.

2ele2.l. OCXemMa BHIOJHeHA C TOYOJUDOBSHHHM IIVCKOM OT 3alUT
C UCIOJIL3I0BAHVEM peJie nosomenys "sruouedo" (KQC ) muiumuaTesei.

lycx YPOB B naHHO! CXeMe OCYMECTBJAAGTCH KOHTAKTAME BHX OI-
HHX peJe Bcex CTylIeHel#l OCHOBHHX M DE36DBHHX 3alAT IIOBPEXNeHHHX
SJEMEHTOB ¥ DPasMuraplM XKoHTaxToMm HQC, o6MoTKa KoTOpDrOo MyHTUDY -~
aTCHA DM 3AMHKAHUM KOHTAKTOB BHXOIHHX DeJie BalUTH, IeiCTBYNIMX HA

407-03-537,89
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OTKJNNUYCHIE BHEJIOUATEJIA.

Tarum oopasoMm, Oyck YPOB BosMoxeH I0CJE 3aMHKAHWAA KOHTaKTOB
AlNTH B IIYCKOBO# eIV M NelCTBHA 3aliTH H3 OTHJIOUYEHUS BHEJTOYA TE ~
ag, 9TEM, Kax ykasaHo B I.2.I1.6., ycTpamdercs IpeoGrazaoumpd dacTh |
CIYyUYAEeB BOBHVKHOBEHWA IYCKOBHX CHTHAJIOB, CO3MAWIMX BO3MOKHOCTL W3- |
JUIHET0 ¥ JIORHOTD CpadaTHBanus YPOB. |

CrenyeT OTMETHTH, YTO STOT OPUHIMI TpedyerT 00A3aTeJBHOT'0 Tyo-— :
JMPOBaHNA BHXONHEHX - UeIe# 3aMUTH, NEHCTBYIMX HA OTKOUYSHNE .BHEJI0~
yareJei, Tag Kax B cJyduae oO0pHBaA UeNW OTKMOYEHWA OT 3alUATH He

Ipou3oimeT nycka YPOB.
2.2.2.2. B coorpererBa ¢ II.2.1.11 B 1ellfIX BHKJIOYaTEJGH aB-

rorpagc@opmaropoB T1 # T2 nperyCcMoTpeHO I0 IIBa DeJie ToKa. B 1sIFX
OCXONHOTO ¥ CeKIMOHHOTO BHKJDUATeJ el Targe NPeIyCMOTPOHO [p IBa
peJjie ToOKa, B [IfX BHIIOUATeJo# JUHUE MOKET OHTEH HCIOJNB30BAHO KaK
OOHO, TaK ¥ IIBA DeJie TOKAa.
2.2.2.3. I ocymecTryenns YPOB [0 TMAHHO# CXeMe IpEMeHAETCHA
onmpa mapeJib (miA odemx cexrwit) Tuna A 115-74. llpm sToM Ha DaHeJ W
He mchoJbsypred peJse KL 7, KL 8, KL €5, KL 26 7 pese KL 3, KL 4.
2.2:2.4. CxeMa BHIIOJHeHa C TpeMa DeJie -BPEeMeHNA:
KTT - mna meficrtema YPOB IIpM OyCKe OT 3a0uUTH MHH IPW KOPOTKOM 34—
MugxaHuyr Ha I cexmmu, KIZ - I IefCTBHA IIPH NyCKe . OT 3alMTH MUH
npy KopoTroM 3aMuxanrm Ha Il cerxmum u RIS — mma neicteud YPOB npu
IyCKe OT 3allT DJSMEHTOB, IpucoepuHeHHHx ¥ T # I cexumaMm CHCTEMH

[VIH .
IlpuMereHUESM TDEX Defdle BpeMeHN B CXeMe 006CIeUYMBaeTCA yCcTpa-

HeEme OGXONHHX CBAB3eil Mexmy 3amuramMy 2JEMeHTOB UYepe3 YCTDOUCTBO H

cpadathBanme YPOB Ipy OByX ¥ OoJee I[I0CJeIOBATSJBHHX OTHAZ8X BHHII-

yarenein. PaccumorTpmv IT0 Ha IIpHMEpe.
IIpy KopoTKoM 2aMHEAHMM Ha JuHym I ¢ oTKasoM BHKjpuaTesa (1

pagoTacT 3amuTa JuHEM I, XoTopad INeVCTBYeT Ha OTRJIOYCHNS BHKJO—
ygTeJd QI ; NocJjenHee HpUBONUT K WYHTUPOBAHM OOMOTHM DEJIS I0J0-

xeHusd "BromoueHo" KQCI B cxeMe VIpaBIeHNs BHKJWUYATEJNEM M BaMHEQHND |

pasmEKapmers KoHraxra KQCT B nyckosofl menm YPOB. '

Hocrosrky BHEJouaTesmb Q1 0TxKasas, KOHTAKTH DEJe TOKa B IelH

nocjenieroc (KAL w KAR) samxuyTH, cpadaTaBawT pese KL 1T m KLIo ;
woHTaKTOM (2-4) pene KL 11 mompommrcd "MumHYC" XK oOMOTHE DeJe

KL, 9, cpacdataBaer pene KL 9, a sarem ¥ pese KT3, uro IpHBOTUT K

407-05-537.89
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OTRJIOYCHAN 1 CeKIMM UYepe’ BHXOIHHEe peJie 3amWTH | Cexiyy, uTo B
CBOW OUYepenh NPUBONET ¥ OycKy peJie BpeMernm KT1I. keyw B mpolecce
OTHJOUeHNS | CeXIUM OTKa3HBaeT, HaIpuMep, BHEKMYaTEJJE (R0 aBTO-
rpauc@opmaTopa TL, cpadarwBaeT pesJe BpeMeHm KTI. ¥ pese moxa KAQ
1 KAIO B renu pramUaress Q5 KOHTAKTH 3aMEHyTH. CpadarasaeT DeJe
KQC5 (B pesynprare meficremd YPOB Ha oTrn0YeHMS 1 CEKIME CHACTOMH
muE), HocJe Yero c¢padatHmasT pese KL I ; nocjsenHee ImeHfCTBYeT IOC—
nenoBaTenpHs ¢ KonTaxrTom (R-4) Ki, 17 Ha oTrmoueHWe arToTpaHCop-—
maropa 11 ¢ ApyTHX NOATAOIX CTOPCH.

2.2.2.5. llperycMoTpenEHE B CXeMe Ipomexyrounne peje Kl 1,
KL2, KL S5, KL6, KL 9 guxcupyoT OTKA3H BHEJOUATENEH, COOTBEI-
CTBEHHD, aBToTpancHopMaATOpOB, OCGXOXHOTO, CEKUUOHHOTO ¥ JuHWE, lUenb
IyCKa YRA34HHHX peJie HoAroTapBivBaeTcd IPY B3aMHKAHAN KOHTAKTOB DeJe
NoJIOKSHESA "BHIADUYEHO" COOTBOTCTBYLHAX BHEJIOUATSJOW, HAXOIAMUXCSA IOI |
ToxoM (KOHTSKTH Dejie TOKa 3aMKuyTH).CpadaTHBaHWe yKA3aHHHX IDOMe-
WYTOUHHX peJe IDOUCXOUXAT NPy NoIBereHNM "MmHyca" K OOMOTKAM JTHX
pejie B pesynbTaTe rmelficTBmA samuTH JioGoro HOpucoenuHeHwd. llocaelfee
HeoGXOomaMO IJId IpeX0TBpalisHEA BHBOJA U3 HeNCTBUSA yPOB yCTpDOHCTBOM
KOHTPOJA U3-32 HEMCIPaBHOCTH OnHoI'c u3 peJe HQC (HeucHpaBHOCTE 00— |
MOTKE, MCUG3HOBEHWEe OINeDaTMBHOIO TOKA B UEIAX YIPaBJSHNA Ha BRJIO0-
YGHHOM BHEJOUATEJS) .

Tis BHGOpa ampeca meficrems YPOB Ha oTrimedenme I mim Il cexmuw
muH npenyceMorpeHs mo mea peje KL I1I, KL IS : EL 12, EL 14, cooT-
BeTCTBEHHO, KOTODHE IEJAT CXEMy Ha IBe YacTy. JKa3aHHHE DeJis
nycrawTcA samumramy Opucoejuwbenmi I u ll Ccerumi WAH ¥ KOHTDOJMDYOT-
¢S 1o IDHCDSNUHEHMAM KOHTAKTAME DeJie TOKa CBOMX BHEIDYATEJEH.

2.2.2.6, Hycr npomexyTouHHX peJe Ll 11, KL I3 m KL 12, KL714
GJIOREpYeTcHd C IIOMOIBbR DASMHKAWIKAX KOHTAKTOB DEJIS KL 14 w KL 13,
COOTBATCTBEHHD. OTCyrcTBMe Taxo# GJICKHDPOBKY MOIVIO OH IIPUBECTH K
oTrI0UYeEMo YPOB HenoppexmeHHo# cexmpuu myH npy K3 Ha opmHoU H3 IBYX
N paJLIeIbHEX JHHNIE, IPHCOeNMHeHHAHX K DA3HHM CEeKUMAM, C OTKa30M
BHEJIDUATEJA ONHoH M3 HUX ¥ Hepexome K3 ¢ OZHOU JIMHHAE Ha OPYIY0,
NpUYeM BHEI0YATENb NocienHeil HopManbHO OTKJOYAST K3 ¥ He OTKASHBA-

ETl.
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ReRel.7. Peyie woxa, KOHTDOJUDYOINE TOK B USIAX BHRJINUATAJIOH
asroTpadcHopmaTopos TI n T (KA9, KAIO w KALIO, KAZO), BrmMouawTcH
ga TpaHc@opMaTopH Toxa NWPPepeHIMAJBHOW BalTH L0 HCIHTATEJBHOIC
groxa nocJepHeii. YKasaHHoe BHIOJHOHO TaKuM odpa3oM, IToCH DR 39—
MeHEe BHEKJpYATEJd aBToTpancdopMaTopa oCOXOLOHHM, DTH DeJie TOKA MOIVIA
60 GHTHh MCKJIOUEHH M3 DaGoTH CxeMH Jormku YPOB, a BMecTO HUX K HOyC-—
KOBHM HenaMm YPOB omeBeneHH UeHIM peJie TOKa OOXOHHOI'O BHEJIOUATEJIA.

[IprBenennas cxeMa BHIIOJAHEHA C YJYeTOM IDUMEHEHHS B DeMOHTHOM
DERVME BHEJNUATEJS apToTpancfopMaTopa pess TOKa B TENM DOXOIHOI'D

BHEJI0YATEJIA .
2.2.2.8, B manHofi cxeMe B KadecTBe IpuMepa IyCKOBHE IBIM 0C-

HOBHOH M peRepBHOR samuT JMHUA 1 O0Ka3aHH DA3ISJIBHO.
IIpy zameHe BHKoYaTeJd maHpo# JmHum OB CHcTpomeficTBywimas 3a-
mATa JUAWEA nepepomurcd Ha OB um IyckoBas [EIb 270U 3amUTH KOHTDO-

mpyerca pese Toxka KAR3, KAZ4 OB.
2 5.2 9, B nmannofi cxeme IpemycMorpeHo meficTBme YPOB Ha oc-
TAHOBKY B.4Y. OSDEIATUMKOB SalUT JUHUE Opn K3 -Ha mmHAaxX (cM.

n.2.1.14). B pnesdx yopoullgHHA He IpeIyCcMaTpUBAeTCHA M30MpareJJbiad
. OCTQHOBKA B.Y. lIepenaTuMKOB. TakiM odpas3oM, IIpu K3 Ha myHaX ¢ oT-

Xa30M BHKJIOUYATSJS OINHOW W3 JUHWE, MMeeT MeCTo DCTaHOBKA B.4Y. leps-
MATYIKOB BCex JmHWi. Takoe mejicTBue ABJAETCHA HOOYCTHMHM, T.K. OHO
He [PWBOIMUAT K HEID3BUJILHHM OTKJINYSHIIAM.

2.2.2.10. B coorBercreEy ¢ 0,2.1.15 B cxemMe OPEIyCMOTDeHH
menu, meficreyoime Ha 3alpemeHue AllB COOTBETCTBYWHEM ceKywR MUH
IpY TNOBPSKISHYM aBToTparctopmaTopa, COIDOBOXIALIEMCA OTHKA30M eI'd
BHEKANYATEAA . DI STOM HCIOAL3YOTCHA ODPOMEXYTOUYHHE Dpeje 3allpeleHNA

AI]:B mEH B CcXeMe IHpGepeHINaJbHOY SamUTH MIEH.

2.2.2.10.1. Konrpoasr mcopaBHocT# umenefi YPOB (oM. Hl2.1.17)
OpenHasHayvyeHl IJid BHABJSHWA HEMCIIPABHOCTEH B IEIAX YCTPOUCTRA H
BHIDJNHEH ¢ QHURCAlfeff XpaTKoBDEMEHHOTC er'o cpadarThBaHmd. [lociernHee
[I03BOJAET BHABUTH TaKKe Y BPEMSHHO BOoBHUKABLIME HEUCIDABHOCTH OT-
genbhHx Nernei# (Hanpmvep, NDepemexapmadcsa "semuA"). CBoeBpeMeHHDE
yCTDaHeHNe TaknX HeMcIpaBHoCTEe# M03BOJAET NOBHCHATH S(DEKTHBHOCTD

dyErImonnporpaunsd YPOB.

B ragecTBe DeJe KOoHTpoJd mcenoansyiorcA pese KL 29-KL 31,
KT4 w KL 10, Pejge KL 29 - KL 31 1pu oTCYyTCTBAY HSNCIDABHOCTH HA-
XonsTcd oI BalpAmeHEeM. B cJydyae JORHOT'C CpaOaTHBAHWA WM HEBO3-—
BparTa [ocJe melicTBmAd YPOB raworo-JuO0 DeJie C OIHOT'D H3 YKA3aHHEX

o
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pexe KL R9 — KL 31 cumMaercs HanpAmeHuc X [OOCJelHES CBOYM Da3MH-
KapliM KOHTAKTOM IOTA6T HANpAxEHNS HA oOMOTKY peJje BpemeHHm KT4.
Mg mcreuyenws BHIeprid ppemenu KT4 meficrsyer pese KL I0, KoTopoe
CBOIM DasMHKapmmM KoHTaxkToM I12-14 BhHBomwT YPOB M3 meicTBuHA, a 3a-
MHKAQDIIEM KoHTaKToM 1-3 ofeclsuyyBaeT CHIHaAJ O HEHCIDaBHOCTH.
CleAyeT OTMETHTDH, UT0 B [AHHOW CXeMe OCYueCTBIACTCH TAKKS U
KOHTDOJb MCIPABHOCTH KOHTAXTOB 3amuTd Ha OB w JmMEWH, HCIOJIbBYSMHX
P IOyCKOBHX 1enAax YPOB (mpu BKINOUYSHHOM BHEJINYATES) . JEA3aHH0Ee He
BHIIOJIHAETCA JMIb A KOHTAKTOB 3alliTH aBTOTDAHCEOPMATODOB, IIDC KOS B
Ky IycKoBasd MENE NOCJHGTHUX KOHTDOJUMPYSTCsA HOMUMO DBJie TOKa KOHTAK-
TAM@ DoJie HoJoXeHMA "BrmwueHo" BHKJIOYATEJIA, KOTODHE [PA BIINIEHHOM

BHKJIOUATEJE HAXOLATCA B DA3SOMKHYTOM IIOJOCRCGHUA.

[IpemycMOTDEHHAA B CXOMe CUI'HAJM3ANHA MCYG3HOBEHNAA OIepaTiBHO- '
I'0 TOKA BHIOJHOHS € MCOOJB30BaHNEeM HOOCJEINoBATEJbBHO BHJIANYSHHHX HKOH— '-
paxToB peJe KL 29-KL B1. OTimM MCKRIOUYAETCS 6€ U3 Hee cpadarHBa-
nWe UpY HEWCIDABHOCTH OTHEJLHHX DeJié CXEMH.

UpeJo NCHOOJB3YeMHX IPOMEXYTOUHHX DeJie KOHTDOJA B cxeme o0yC-
JOBJEHD TeM, UTp HAIpdxeHNe, KOMMYTHDYyeMoe KoHTaKTaM¥y KOHTDOJIDYe-
MHX DeJie, IOJIKHO OHTEH HE MeHes «<4B. llpy HanpsageHNH oIepaTUBHOI'D
HocToSHEOTO Toka 220 B mocTarToulo lpEMeHeHHS TPEX IIPOMEKYTOUHHX
peje (KL, 29—KL 31).

2 2 9 10.2. lannasg cxeoma IpuMeHIMa Tarkme ¥ 1A mud II0 kB
cpelHeI's HalpsakeHws HOopcTaHimy. llpm 8ToM Ha CTODOHe BHCHET'D HAall-
DAKCHAA MO®ET HCHIOJB30BATHCA Jiofad cxema 063 BHEIDUATEJA B TSN
QBT OTPAHCYODMATODA, HAIpIMEp, "Ipa GIoKa JMHWA-aBTOTPAHCHODMATOD"
Wi cXeMa "deTHpeXyToJbHAKA", DMebmas BaNUTy ONMHOBKE. B 5TOM
ciayuae Iyck YPOB cpemHers HaupAxeHWA IOJKCH OCYUECTBJAATHCH TAKKS
W sBaiuToll CcMeXHOTO C apTorpaHcopMaTopoM IpHCoeIUBeHMA HA CTOPOHS
BHCHETO HAIDAXCeHVA, 0CKOoJBKY BHKIOUeTeJb CH aBroTpanCcopMaTopa
aBAAeTCH oOumM A VKASAHHHX IBYX HDUCOSMMHGHW. D CBABH C H3JO-
KEHHHM TPEIYCMATPUBAeTCA BRIDUCHNE IYCEOBHX Melel SamuTH JHIY BH
(7 omyHoBKE Bl "yaTHpeXyI'oJAbHNKA" ) IapaJiiesibHo IIyCKOBHEM UellAM

aBToTpaHcopMaTopa.
B oToM ciayuae saupemeHue AlB mMUH OCYNECTBAACTCH TOJBKRO IDA

K3 B aproTpaHciopMaTope ® He BHIOAHAETCA NpEW Ko Ha JIMHAM KN
omuHoBKEe BH.

407-05-537,89
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C o7oft mespl KOHTAKT omHoIo M3 pesne K I mmm K 2 B nendax
sanpemenndg AlIB IMH BHBORWTCHA ¢ IOMOWBR 3axmvor HaHenuw JPOB, a
BMECTO HETO BRINUAETCHE KOHTAKT 3amMuUTH aBTOTpaHC@opMaTOpA.
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