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YTBEPXXIAIO

Tnasliblii CrenHaMucT-31eKTPHK
Colo3rsasaHepro

I1. H. ¥YCTHHOB

BBELEHHE

B Hacroaulefl HHCTPYKUHH H3/0XKEeHA METONHKA HANAAKH 3aWUT TH-
nos [13-157 u 113-158 npH HoBOM BKIIOUEHHH, TPHBEJASH PeKOMeHAyeMbli
o6beM 3KCHAYaTallMOHHLIX TPOBEPOK, @ TaKMke pEKOoMeHJyeMhle YKasa-
HUSl REXKYPHOMY TIEPCOHady.

[ToapoOHbiXx OMMCAHWH STHX 3al{HT B HHCTPYKIUHHN He daeTcd, NO-
CKOJIBKY TaKOBEIE HMEWTcsi B psaje yuyeGHHKOB M yuyeOHEIX 10CO6Hit no
peneiinolt sawure, B «PykoBoAsiHX YKa3aHHAX N0 Hajalke, NpoBepke
H SKCMJyaTaluu AUCTAHpHOHHONH 3alwuTul Tuna TI3-167» [J1. 1] u B KHu.
re 0. A. Taerenko «Hosble THIH LHCTAHNMHOHHHWX 3alMT JIHHHIT 3.]€K-
Tponepenau» [J1. 2].

3amuta tHna [13-158, seinyckaemas B3amen 3awutel tHoa [13-157,
ABJACTCA MOJEePHH3aiHeldl NOCAeAHeH H CONepPKHT H3MeHeHHS TOJIBKO BO
BCIIOMOTATENBHEIX OPrauax (myck GJOKHPOBKH QIPH KauaHHAX N0 TOKY
oGpaTHON MOC/eJOBATE/IBHOCTH, OTCYTCTBUE KOMNJEKTa OJOKHDOBKH 3a-
(LKTBl NPH HEHCMPABHOCTHAX B LENsX HampsiKeHHs ).

ITo3TOMY B MHCTPYKUHH JQ&HA TOJbKO KpaTkas TeXHHYeCKas Xapak-
TEPHCTHKA 3alUlT, BKJIOYAWOHIasl, B OCHOBHOM, ONHCAHHE HA3HAYeHHA pe-
Je, a B MIPHJAOKeHHH TNPHBEISHB MdpaMeTPh 3alHT H KX 3AeMEHTOB,

KauecteenHoe Buinoanenue sawuT [13-157 u [13-158, a Takxke Muo-
rOIeTHHE OnbIT 3KcnaAyatauud 3awuTel T13-157 matoT ocHoBaHHe He npo.
H3BO/AHTHL TIPH 11X HOBOM BKJ/IOYEHIIH INO3JIeMEHTHOH TNpOBepKH, Ha-
npuMep H3MepeHHs CONpOTHBJeHHHE OGMOTOK pelle NOCTOAHHOMO TOKA H
onpenesieHHs NapaMeTpoB KOHTYpoB 0OMOTOK pefe CONPOTHBJEHHH.

DTO NO3BOJIMJIO MeTOOHYECKHe YKa3adHsd Mo HajalKe 3aulHT NPH HO-
BOM BKJIOUEIIMH JaTh B AOCTATOYHO cXKaToH ¢opMe B BHIe NPOPPaAMMH-
METOAUKH.

B rex OTIZeNBHBIX cJyuasxX, Konaa Tpebyercs 6Gojee nojaHas [PoO-
BepKa 3allHT (MpH HEKAYyeCTBEHHON HACTpOHKe MX HA 3aBOJAe-H3TOTOBH-
Tele, MPU NOBPEXJAEHHH NaHEeNH 3alHTH BO BpeMs TPAaHGIOPTHPOBKH
I T. M), cJelyeT PYKOBOACTBOBATHCH YNOMSIHYTHMH Bhille PykoBOAALIH-
My ykasanaamu {J1. 1],

Hacrosme udHcTpykuuest orosapupaetcs o6bem NPOBEPOK 3aLIHT,
OTHOCAULHHCA TOJbKO HENoCpeaCTBEHHO K caMOW nadear 3awuth. [lpn
*TOM HMeeTCH B BHIY, UTO B COOTBETCTRBHH C JeHCTBYIOMIHMH HHCTPYK-
LHAMH TIPOM3IBOMHTCA IPOBEPKA H3MEPHTe/bHBIX TpaHchopmMaTopos, oT
KOTOPLIX NMHTACTCSl 3aLIHTa, MpOBep¥.a H HCNLITAHHE H3ONAHHH BCeX ile-
lefi, CBA3bIBAIOWIMX MNaleas C H3MEpHTCAbIBIMH TpaHchopMaTopaMH,
ycrpoiicteom AIlB, apyrumu 3alpTamu, cxeMoil CHTHaJW3allkH, Orpo-
60BaHHE DIPH MOHHKEHHOM HATIpAXKEHHH H T. J.
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Kak u3spectHo, aumcranuuornas sawura THna [13-157 umeer ueno-
CTATOK, 3aKJI0YAIOWKACH B TOM, YTO OHa MOXKET JIOXKHO cPaBoTaTb TPH
cOpeiBe OJHOBDEMEHHO BceX Tpex a3 uenell HANPAXKEHHT HJAM DPH OT-
KJIIOUeHHH TPaHchHOpMATOpa HanpAKeHuUs ero pa3beIRHHTENeM.

B nprioxenun | npHBeleHH pas.nuHbie, B 33BHCHMOCTH OT KOH-
KPEeTHHX YCJIOBHH, peKOMEHIAllHH, BHINOJHeHHe KOTOPBIX NO3BOJIAeT HC-
KIOUHTb JOXKHYI0 PaGoTy 3aliMThl GIp¥ HEHUCNPABHOCTAX B UENAX Ha-
NPAKEHH .

Ocof0 B HHCTPYKUHH PacOMOTpPen sonpoc O chelndure paGorm 3a-
muth THa T13-157 B ceTax ¢ CHABHO HCKaXKeHHOH (OpMOi KPHBOIH Ha-
npsiXKeHus (B ceTaX ¢ GOJIbUIHM MPOUEUTOM TArOBOH HArpy3ku H T. L.).
B npunoxenun 2 npueefeHbl peKOMEHJAYEMEie MOPONDHATHs, NpelOTBPa-
IWAOUIHEe HEHOPMaJibHble PeXXHMbl PaboTH YCTPOACTBAa OGJIOKHPOBKH 3a-
IHTH IIPH Ka42aHHAX NPpH HCKaXeHHOH (opMe KpHBO# HampsIKeHHs CeTH.

Cneuna/sbibie HCMBITATENbHLIE CXeMbl, PSKOMEHLYeMHe WIaHHOW Hil-
CTpYKUNeH, HCNOJb3yIOTCs, €CTeCTBEHHO, TOJbKO B TeX caydasx, Korila
Ka pacoMaTpHBaeMoM o0beKTe OTCYTCTBYIOT KOMIUIEKTHele <YCTPOiCTBA
ANS TIPOBEPKH CJIOMKHKEIX 32ILMT.

ITpH cocTaBJeHHH NaHHOH HHCTPYKIHH HCIIOJIL30BAH ONHT NpOH3BeE-
nennoit OPTPAC nananxu sawmnt Temos T13-157 n [13-158 u onelT ske-
IUIYATAllHH 8THX 3aWHT 3HeprocucTeMami (Mocanepro u IAp.), a Takxe
Y3aCTHYHO HCUOJAB30BAHBl «PYKOBOAsALIME YKa3aHHA TIO HajalKe, NMposep-
Ke H SKCTIYaTaluH JuCTaHUMOHHOK sauurtul THna [13-157» [JI. 1.

TMockoabky 3ammra tuna [13-158 uMeeT oTaHyalourylocs o cpas-
HeHH;0 ¢ 3algnToil THma T13-157 MapkuPOBKY HeKOTOPHIX peJie H lened,
B HHCTPYKUHH DSAOM ¢ o0o3uauenmamu aisa samutsl [13-187 8 ckobkax
AaHbl 0603HaueHHs COOTBETCTBYIOMWIHX peie H ueneil aauurtel [13-158.

I. KPATKASI XAPAKTEPUCTUKA
JUCTAHUHOHHBIX 3ALLUT TUNOB M3-157 u N3-158

I-1. OBUIHE CBEJEHHA

3awwrer Tunos I13-157 u I13-158 npeacrasasior coboit Hanpasaen-
Hble TpexdpasHbie TPeXCTYNeHYaThle AUCTAHIHOHHEIE 3AINHMTH C He3aBMCHU-
MOJi BHJAEPXKOH BPeMeHM p KaoKAOH CTYNEHH H MpPHMEHSIOTCS B Kade-
CTBe OCHOBHOH HJIH pe3ePBHOM 3alIHTH OT MeXAYPa3HBIX K. 3. BBICOKO-
BOJIbTHBIX JIHHHH 3JIeKTpOnepeNdauyd B CeTH C GOJbIINM TOKOM 3aMulKa-
HHA Ha 3eMJIO.

3alnuTel UMeloT GgoKHpoBKH: 3amuta [13-157 — GnokupoBKy npu
Kayaunsax tHna KPB-121 n OGioxuposKy npH TIOBPEXKAEHUSX B UeNsx
rvanpsaxkenns thna KPB-11; samnura 113-158 — Gnokuposky nipu Kaua-
ruax tana KPDB-122, Beixoanue uend 3amHTH paccyntaHbl AJds AeicT-
BHS HA OAWH HJH 1Ba BHIKJIOYATENS.

CxeMbl 3aUIMT NPeLYyCMATPHBAIOT BO3MOMKHOCTE YCKOpPEHHS AeiCTBHA
BTOPOIl M TpeTbell 30 nocyae ATIB.

[TyckoBrle OpraHnl 3alHTH, KOTOPHLIMH ABJAAIOTCA HAMPaBJIOHHLIE
pene conporusaenus /PC, 2PC, 3PC Tuna KPC-132 (puc. I-1 u I.2,
CM. BKJIEIKY B KOHNE KHHTH), BLUIOJHAIOT caepyiouise QyHKIHH:

a) ympasJfiOT nepex/aoYaTeIIMH THCTAHUHOHHBIX OpPraHOB ¢ ycra-
BOK NMEPBOH Ha YCTABKH BTOPOH 30HBI 3alUUTH, 6) OCYLIECTBASIOT TPeTbio
30HY 3alUHTH; B) OCYIIECTBAIOr (QHKCAUHIO AEHCTBHA AUCTAHIHOHHBIX
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OpraHOm TPH K. 3. BO BTOPOli 30HE B CJayuasax, KorAa Takas Quxkcalnus
LOMYCTHMA.,

B rayecTBe IHCTAHUHOHHBX OPraHOB MepBofi H BTOPOH 30H HCMOMb-
30BaHel: pente 4PC —muorofrasHoe KOMIEHCAUHOHHOe peje THRA
KPC-121 amst geficTBuA IPH HECHMMeTPUYUHHIX MHOTO(AsHLIX K. 3. U pe-
ne 5PC — HanpasiaenHoe pene conporusienus tuna KPC-131 pas neft-
CTBHS 'MPH CHMMETPHYHHX K. 3.

[pn OTCYTCTBHH NMOBPeX@HHA OHH BKJIOUEHBl Ha YCTABKH MepBOH
30HBl H NEPEK/IOYAOTCH HA YCTABKH BTOPOH 30HH KOHTAaKTaMH pede
16PIT, B samamrte T13-157 (coommercrsendo pene I7PIIx B 3auptre
[13-158) uepes speMs, JOCTaTOUHOE LJs CpabarelBaHHsa 3aLIHTH OPH 110-
BPEXKIeHHAX @ MepBOil 30He.

Pene 16PIly (17P[1y), nepekmiouaiomee 30HH, HMeeT 3aMelJledle
Ha oTmajanse, XKOTOpPOe MOMeT GHThb YBEJHUEHO BKIOUGHHEeM CONpPOTHB-
Jgeuns 16R, (I7R), u nocnegoBaTenbHyl0o 0OGMOTKY B I€MH NePBOil 30HH.
IMocnennes m03BONsIET He YUYHTWBATh BpeMs PaGoThl BHXOJHOTO peJe
10PI1 ;.

Henu nocrosnioro toka 3amuTtel T13-157 KOHTPOJIHPYIOTCS Pa3sMbl-
Kalolltum xoHTakToM /7PH; ycrpoiicmBa GAOKHDOBKM 3aIUHUTH NpH [O-
BpeXJeHHdIX B lenu HanpaxeHus (tuma KPDB4ll), a y sawmurs
[13-158— kowrakraMu pene 8PIIgs u 8PIlyy; ycTpoiictBa GJIOKUPOBKH
npH Kayauuax tuma KPB-122,

Pene 9PIly, xpoMe pasMHOKeHHs KoHTaxkTOB pene 4PC, oGecneun-
BaeT (HUKcanHio OXHOBPEMEHHOr0 3aMBIKAHHA KOHTakTop pene SPC
8PIM g, (kxouraxroM 9PIlgs B 3awmute I13-157 u koutakroM 9PI1g, B 3a-
urte [13-158) u ocymwecrsaser KoHrakTom 9P[T4; «MrHOBeBHHIT 3a-
Mep» BO BTOPOH 30He,

3auHTa HMeeT OTHedbHele pene BpeMeHn: 6PB nnsa BTOpPOH 30HH
C 3aMYCKOM OT JUCTAHUHOHHMX opraHoB H 7PB aast TpeTbell 30HBLI —
C 3amyCKOM OT ITYCKOBBIX OpraHOB.

Conporusnenue J6R/ B 3amure [13-157 npeporspamaer c6poc BHI-
DEepKKH BpeMeHH Ha peje 6PB npu nepexole AByx(}a3HOTO K. 3. B TDex-
tasnoe (ecaH «MIHOBEHHBI 3aMep» He HCMIOVIBBYeTCH).

Ilon GmoxupOBKY MpH KauaHHAX MOTryT OHTb 3aBeeHbi LenH nep-
Bo¥f W BTOpOIt 30H pene SPC (HefCTBYOILEGro IIPH CHMMETPHUHHIX K. 3.)
H Lenu neproii 30Hul pese 4PC (meficrsyloulero npH HecHMMETPHYHBIX
K. 3.). Bmokuposxa BTopoil 80N pene 4PC He npexycMoTpeHa.

OcymecTnente Pa3JHYHEIX BapPUAHTOB GNOKHPOBKH NPH KayaHHAX
BLIMOMHAETCA KOoHMTaktaMu 8PIlg; (BR/IOueH Mexay saxumamu I6u I8
B 3awure [13-157 1 mexny 3axumamu 30 u 28 B samure I13-158) n
8Py (Bxmoyen Mexnay saxuMamu I8 um 20 B 3awute [13-157 B Mex-
oy 3askuMamut 28 u 258 samure [13-158) B cxeme onepaTHBHBIX nened
3aWMTE MPH YCTaHOBKE NepeMuuex B COOTBETCTBHH c Tafa. 1.

Pene 16PI1y (17PIly) npeXycMOTpeHo JUISL YCKOPEHHS 3alMTHI NOC.
ae ATIB. Pene mMeeT 3afiepXKy Ha Bo3spaT nopaaxa 0,25 cek; KouTax-
TH pene [6PIly, (17PIly,), I6PHy, (I7PIly)) wn 16PMys (17PIlys)
IIYHTHPYIOT COOTBETCTBEHHO KOHTAKTH pese BpemeHH 6PB n 7PB n o6-
MOTKY pene BpeMeHH 8PB OJOKHPOBKH NMPH KadaHHSX, JPOH3BOAA OHl-
cTpyio neGMOKHPOBKY CxeMbl, KaxAHH H3 3THX KOHTAKTOB [0 XKEJaHHIO
MOXKeT GbiThb BKJAOYEH B paboTy OTAENLHOH nepeMbIUKOM,

Buixoanoe pene IOPII; uMeeT 3aMelieHHe MpPH cpalaThIBaHHH, BBO-
numoe B 3awure I13-157 ToAbkO mpu 3aMBIKaHMAX Ha 3eMa0 (T. e H
npu paGore paspaAHMKOB) 3aMblKaHHeM KoHTakTa /7PTy B nenn geMn-
tbepHoit o6moTkH peae JOPII;. Hanuune pasMulkawroulero KoHTaxTa pene
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TaGauna 1

Bapuanrbl 6a0xupoBxu | u Il 30H 3amHuT THHOB
[13-157 u I13-158

BioKHpOBKA [enell 3alHTh
INepeMbl4KH YCTAHOBJIEHD MeEXKAY TIpH HecHM-
samumamu TIpH CHMMETPHYHBIX K. 3. MET PHUHBIX
K, 3.
Saugura [13-157 Sauta 113-158 1 aona Il 3oHa I 3oua
He ycraHos.1eHbl - Ectb Ectb Ectb
133—149 131—139 Ecte Ectb Her
143—149 —_ He1 Ecte Ecte
145—149 151139 Ecto Her EcTb
133—145—149 | 151—131—139 EcTe Her HerT
133—143—149 —_ Het Het HeTt
133—143 — Ectb Her Ectb

I0P[1; B 3710l uenu ycTpaHseT 3aMelJieHue pesle lia BO3BpaT. Yxa3a-
TeJbHbie PeJieé YCTaHOBJEHbl BO BCeX TPEX 30HAX 3aLUMTHI H B BHIXOIHGLIX
uensix, 2 8 3auwute J13-158 n B nenax yckopesus (/4P¥). Hasuauenue
OCTaJIBHBIX TIepeMblUeK B cXeMe 3alIHTH gaHo B Taba. 2.

TexnHueckue JaHuble 3amur T13-157 u I13-158 npusedensl 8 npu-

JOMKeHHH 3.

TaGauuga 2

Hasnavyenune nepembiyex B 3amurax Tunos [13-157 u [13-158

HaumeHoBasHe nepe-
MhideK
Ha3sHaverHe nepeMultick
3am#uTa 3awwura
n3-157 n3-158
115—123 | 115—113 HcnonbaoBaHre B cXeMe NYCKOBbIX peje Ge3
119—123 119—113} KaKHX-TH60 BHELIHHX DAa3MHOXAIOWMX pe.e
121—123 | 121—113
123—129 | 113—125 YckopeHne TpeThel 30HBI rnocsae AlIB
149—141 | 141—143 YckopeHHe BTopolt 30Hbl mocse AllB
149—151 | 139—143 Hcnoas3oBatue B cXeMe NMepPBOH 30Hbl 3aUIUTH
123—131 | 113—129 dukcallud ,MrHOBEHHOro 3amepa“ BTOpo# 30-
Hbl OT NYCKOBHX peJie
122—104 | 126—104 Brictpan aeblokupoBka cxeMbl OJIOKHPOBKH
Tpd  KAYaHHAX TNOC/Ae JHKBHAALHH KOPOTKOID
3aMBIKaHHA
120—104 | 124—104 Beictpas Ne6JOKHPOBKA CXeMbl BJ0KHPOBKH
npu KauaHuAx nocie ATIB




1.2. BJIOKHPOBKA NMPH KAYAHHAX THOA KPB-121

3awute [13-157 u [13+158 uMeloT GI0KUPOBKH 1IPH KAaYaHUAX, KOTO-
pble PH BO3HHKHOBEHUH K. 3. 33ITyCKAlOTC M BBOAAT B AefiCTBHe 3allH-
TY Ha BpeMs, AOCTaTouyiloe Aasi ee cpabaroiBanus. Ilpun Bo3HHKHOBEHHH
KayaHui, e CONMPOBOXKAAIOUWMHXCA K. 3., GJOKHPOBKA He mycKaeTcs.

B 3amure I13-157 npusMeneda GNOKHPOBKA NpPH KayaHHAX THTA
KPb-121.

TlyckoBoil oprain GJOKHPOBKH — MmoJsipH3oBanHoe pene SPH  (cm.
puc. [-1), pearupylowufi Ha BeaHuHHy, nponopuuoHanbryw Us+-R/,,
ofecneunBaer paboTy yCTPOHCTBA MPH BCEX BHUAAX HECHMMeTPHYHHX K. 3.

KpartkospeMmecHiioe NosiBJ€HHe HECHMMETPHM NPH Tpex(dasHbX K. 3.
ofecneuHBaeT TaKXKe 3a0yCK YCTPOHCTBA M IIPH CHMMETPHYHBIX K. 3.

CocraBnsilollas Hanpsixkenus o6paTHON MOCKEX0OBATEJbHOCTH NOJAAET-
ca ua pene 8PH ¢ Buxoga ¢unastpa (8R7, 8RS, 8C3, 8C4) uepes cralu.
ausupyiownil rpancdopmarop 8CTT u KYNPOKCHHWIl BEIpavMATENb SBK2,

Cocrasasiomwas TOKa HYJAEBOH NOCAENOBaTebHOCTH R/g MOXKeET no-
AaBatbesl Ha pesie 8PH napannenbHo yepes Hacelulawwuiics Tpatcdop-
matop 8TH, u KynpokcHulli BuinpsMureds 8BK! ans moBBIUIEHHS YYB-

CTBHTeNbHOCTH. BBellenue coctasisiomeft &/o OCYLLeCTBIACTCA TePeMBbIY-
Koft 27—29 uau 29—3! B TOKOBOH LeEnH.

YyBCTBUTENbHOCTE TIYCKOBOTO OpraHa (peryJaupyeTcss H3MeHeHHeM
UHCMA BHTKOB Ha 'rpaucrpo[l)_mampax 8CtT u 8TH,.

Tpancoopmaropst 8Crl u 8THy orpaHuyHBaloT BEJAHYHHY HanNpsixke-
HHSI Ha BBIIPAMHTENAX W O6MOTKe pese SPH mpu GOJbIMX 3HauedHAX
Uy n klp. Konnencatop 8C2 orpaHHyHBaeT BHCIUINE TAaPMOHHKH Ha BBIXO.
Ae ¢uabrpa,

Kongaeucarop 8C! ounbTpyer nepeMeHHy0 COCTaBJSIOILYIO B BBI-
MpSIMJIEHHOM TOKe H yJjryullaeT paboTy KoHTakros peie 8PH.

Ons nosehueHus HU3KOro Ko3gp¢guuuenta BoaBpara pele 8PH (uo-
psaaka 0,4) npeaycMoTrpeHo conportusieRde 8RO, HOPMaJbHO 3AUIYHTHpO-
BaHHOe KoHTakToM 8PfIys. Ilpu 3amycke ycTpoiicTBa conpotusienie SR6
BBOAHTCS NOCJIEROBATENbHO € OOMOTKOH pesie 8PH w moBmillaeT ero Xo-
s¢pdunnenr sozBparta yo 0,8—0,85.

Cxema paGoraer ciaeAyiOIlHM 0o6pa3oM:

Tlpu pasMuikaHuuW KoHTakTa pene 8PH (naxe KpaTKOBpeMeHHOM)
B uend oOMOTKH pese 8PIls, koTOpoe HOPMaJIbHO YA@pPIKHBAETOA 4Yepes
KoHTaKT 8PH u cBoii kouwrakr 8Pllg;, nocsennee ornanaer. ITpa atoM
3aMbIKAI0TCA KOHTakTW 8Py, 8PIlg,, 8PIlgs, 8PITs; 1 BBOZAT B Iefi-
cTBHe GJIOKMpYeMHe Hend 3aiuThl Ha BpeMs, OnpelelisieMOe BpeMeHeMm
OTNajaHds 3aMeluenHoro peje 8PIT,. Pene 8PIl,, ornas, mopaeT KOH-
TaktoM 8P[Ty;, manpsikeline Ha 06MOTKY pele 8PIls u noclentee CBOH-
MH KOHTAKTaMH BBIBOZHT UENH 3aIMUTH H3 padotel. Pese 8PITs ocraer-
cfl NOJ HanmpsiXKeHWeM M He YNPaBifgeTca KOHTaKTOM IYCKOBOTO pe-

Jge 8PH no Tex nop, noka He 3aMkHeTcs koutakT 8PB, pene Bpeme-
nu 8PB.

Bo3BpaT ¢XeMBl B HCXOJAHOe MOJIOXKEHHe MOXKeT MPOHCXOMHTL JH-
6o ¢ 3allaHHOlN BHIKEPKKoH BpeMeHH (TMocJe 3aMBIKaHHA KoHTaKTa 8PBg),
Au6O HEeMENJIEHHO TOCJe JHKBHAAUMH HADYLIeHHA OT KOHTAaKTa pefle MH-
HHManbHOTO HanpsxeHua SPHI.

Has nosbluedds wyBcTBuTeabHOCTH pene 8PHI npu ypaneHHHIX
Tpextha3zHbX K. 3. B €ro uelb BKIOUGH KOHTAKT 8PI1ss, KpaTKOBpeMeHHO
PasMBLIKAOWHACA TIPH KaXJAOM ITycKe YCTpolicTBa, a A IpexoTBpame-
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HHA TpeXIeBPeMeHHON N1e6/OKHPOBKH ToC/e BO3BpaTa Ee.ne 8PHI (npn
neyxdassbix K. 3. Ha Apyrux ¢asax) ob6motka pede 8PIT; wyntupyer-
cs KoHTakTrOoM penie 8PH. ’

Ins BHpaBHHBaHWUA BpeMenH OTnafaHus pedne 8PIIy mpH CcuMMe-
TPUYHBIX ¥ HECHMMETPHUYHBIX K. 3. NapajjenpbHo OOMOTKe STOrO pene
BKJIOYEH KOHTaKT 81;!}%64.

1-3. BJIOKHPOBKA NPH KAYAHHUAX THINA KPB-122

B sauure T13-158 npuMeHeHa OGJOKHPOBKA NPH K4ayaHHsX Tuna
KPbB-122.

TlyckoBo#i opran ycrpoiictBa 6aokupoBku pene 8/IP umeer paGo-
yy¥o P u topmosuywo T, o6MOoTKH (cM. pHe. 1-2).

Pabouast o6MoTka P uepes BoinpsMuteax 882 u 8B3 (u Tpanc-
dopmatoput 8TH; w 8TH() BrA0OYEHa COOTBETCTBEHHO Ha TOK [z (HJIb-
1pa PTOM n Tox 3lp. Puastp PTONT cocrout u3 TpancPopmaropon
8TP u 8TK u conporusienns SR.

Topmosras o6Motka T pene 8/TP uyepes Tpanodopmartop 8TH . u
BuInpsiMutens 8B1 BKmioueHa BeTpeuno paGouell 0OMOTKE Ha TOK 0X40#
H3 fas.

UyBCTBHTENBHOCTL NYCKOBOTO OpraHa pery/HpyeTcd OTHaHKaMH Ha
Tpancdopmaropax 8TH, (no toky /3) u 8THy (no toxy 3/p).

IMpuMenenne TOPMoKEHHS NPeJoOTBpallaeT 3allyCK yCTpoficTBa 610-
KHPOBKH OT TOKOB HefasjaHca npH GOJbLIMX ToKaX KauaHui, B To xe
BpeMA NYCKOBOH oprai 3arpy6isercs NpH K. 3. Ha tase, B KOTOpPYiO
BKJouer tpasichopmarop 8TH,. CremeHb 3arpyGnenns Xxapakrtepusyercs
Ko3dduiHeHTOM TOpPMOXKeHHsl, OnpefenseMbiM Do (opmyne

PR Iacp — Ia(o)ep.muu

Id’ '1001 0/0;

rae Rr — KO3)(HUHEHT TOpMOXKeRHs (CM. NpHJIOKeHHe 3)
Is(o)cy.umu— TOK cpaGaThiBAHHA NYCKOBOFG OPraHa IpH OTCYTCTBHE TOP-
MOM(eHHA H MHHHMA/NbHOA ycTaBKe TIyCKOBOTO OpraHa;
I3cp — TO Ke TpH NPOTEKaHHH TOPMO3HOrOo TOKa g 'epes TpaHc-
¢dopmatop 8TH ;.

Toky Ipcp B Iy(e)ep.mun AOMKHBE OLITh B3ATH B aMmnepax o6parHofl
HOCJIe AOBATENBHOCTH, 2 TOK /¢ B ammepax Ha ¢asy:

Crenenb OTCTPOHKH NMYCKOBOTO OPraHa OT TOKOB HefajaHca NpH Ka-
YaHHAX MoxeT GbiThb ONpejeseHa CAeldyiolHM o6pas’oM.

Hanpumep, ussectHo, uTo npu Toke Kauauult [g=10 f4,x=50 a, ToK
HebasaHca Ha BhIXoJe QuAbLTpa He npeBnimaer /ue<S5/gcp.uun="5+0,5=
=25 a; ompelenseM TOK cpabaThlBHHS TYCKOBOrO OpraHa < Y4YeToM
TopMoXKenus. [Ipuraro: [yom=05 @; MHHHMANbHHH TOK CpabaThiBaHHS
Ioyecp.unn=05 a; koodduunest tTopMoxenns Er=10%:

kgl 10.50
frcp= "‘10—0¢ + Lyto)ep.umu = 155~ + 0,5 =5,5 a.

KoadduuneHr otcTpofikn oT TOKOB HefaslaHca pabeH:

1201) _5,5
ko = IBG _2,_'5= 2,2.
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Ananornuvo npu kp = 5% umeem;

5.50 3
12“’:_106“*'0’5:3‘” ko=ﬁ=l,2.

Ilpr ycraBke cpaGaThHiBaHMA INyCKOBOTO oOpraHa GoJbluel, uem
Inoyep.xun=0,5 a, B dopMyny Ionxed GHTh MOACTaBJeH KOHDDHIHeHT
TOPMOXeHHsA, YBeIUUeHHBIH B Takol e MPomOpUMH. DTO X32eT NOBHUle-
Hie koa(ohuluHenTa OTCTPOHKH.

KosphunuesT TOPMOMEHHS H3MeHsAeTCst OTNafiKamMu Ha Tpancdop-
martope 8TH .

Opoccens 84p wu xongencatrop 8C2 8 uean 8TH; cocrasasior
(GHALTP BHICIIHX TAaDMOHHK (O/H3KOH K NsATOH) H HCKIIOYAOT HX BAUS-
nue Ha paGory peae S8/TP. Kounewcatop 8CI crnaxnsaer BHIPAMIEH-
Hbll TOK.

lysrupoBanue pabouedt o6Morku pese 8/1P conpotuBienueM 8R6
(nocne 3aMblKanua KoHTaKra 8PI1.,) yBeawuuBaer koxpdulHeHt BO3-
Bparta peae 8/IP B moanoli cxeme GnokupoBkH (Ha sxoxe PTOIM).

HasnaueHne pene u pafoTa cxembl IOCTOSHHOTO TOKa OJIOKHPOBKH
tuna KPB-122 anamorunuyubi 6aokuposke tuna KPB-121.

Texuuueckue faHHble YCTpoficTB ONOKHPOBOK H HX 3JIeMEHTOB INPH-
BelleHbl B JIPHJOKEHHH 3.

II. HAJTJALKA H IMPOBEPKA 3ALLLHUTHI
NPH HOBOM BKJIIOYEHHH

{i-1. TIPOBEPKA U HAJIAIKA COBCTBEHHO NMAHEJIER 3ALULHT

1. BHeuwiHHil OOMOTp TlaHeJIH H NIpOBepPKa MeXaHWYeCKOH YacTH anma-
paTyphi.

2. llpepsapuTenbHast MPOBEPKA COCTOSAHUS H3OJAIMH NaHeJH.

3. TlpoBepka annapaTypbl NOCTOSHHONO TOKa.

4. IlpoBepka KOMIJeKTa OJOKHDOBKH 3aIUMTH NpH KayaHHsX.

5. IlpoBepka KoMmJiexTa OJIOKHPOBKM NPH HeHGNpPaBHOCTAX Uenedl
HaIPAXKEHU.

6. IlpoBepka KOMMJIEKTOB peJie COMPOTHBJIEHHA.

7. TIpoBepka CXeMB! IIOCTOSHHOIO TOKa NaHeJH.

8. KoMnusiekcHas npoBepKa MaHeNH 34llHTBl OT NOCTOPOHHENO0 Hc-
TOUHHKA.

9. HcnpiTaune H30/AUMH NaHEJH NOBBLILEHHKIM HATPSAXKEHHEM.

10. ITpoBepka noBeaeHHA 3aUIMTH [DH [TO1a4e Ha Hee HOPMaJbHOrO
HanpaMeHus CeTH M TOKAa HATPy3Ku H DPHCOeIHHEHHS K HeH Beex
OCTaJBHBIX Ienef.,

[1-2. MTPOBEPKA TNPOYEH ANTAPATYPbl KU LENEA 3AUIHT

1. Tlposepka Bcex ueneil, cBa3piBarowhx nauwean T13-157 u T13-158
C MPYrHMM 3JeMeHTaMH 3alluTel (TpaHcOpMaTOpaMH TOKa H HanNpsxKe-
HMs, CHTHANM3ALUEd H IP.).

2. [TpoBepka u3MepUTEJbHBIX TpaHCHOPMATOPOB TOKa H HATIPAKEHHS,

3. Ucnnitanue H30JAUHH BCeX efled 3aliMThl NOBHIICHHHIM Hanpf-
K EHHEM.

4, Onpo6oBaHue NeHCTBHA CXeMHl TOCTOAHHOINO TOKa 33LHTH B lie-
JOM TNIPH CHHKEHUOM HATPMKEHHH ONepaTHRHOTO JIOCTOAHNOrD TOKJ.

I



B paHHOH HHCTPYKuuM NpHBOIUTCE O0beM NPOBEPKH TOJLKO caMoil
nanean 3auwuth (pasgen II-1, nn. 1—10). TlpoBepxn uenefi 3auluThHi H
npodeid amnapaTypel NPOH3BOIAATCH B COOTBETCTBHH C JAefCTBYIOUIMMH
ueCTpyKUHaMu («O6uias HHCTPYKUHA NO NMPOBEpKe ycTpolcTs pesefitofl
33UIMTH, 3JEeKTPOABTOMATHKH H BTOpPHYHLIX ueledl», [ocsHepronsuiar,
1961; «MHCTpyXuus no npobepke TPaHCGOPMATOPOB HANPAMKEHHS H HX
BTOpHYHbIX uenedl», [ocauepromsnar, 1960 u ap.).

1I-3. BHEWIHHA OCMOTP NAHEJIH H NPOBEPKA
MEXAHHYECKOH YACTHU ANNAPATYPBI

I. OT maHeaH OTKJIOYAlOTCA BCe LeNH NOCTOSHHOIO H MEepPeMeHROro
TOKa (TOKOBbiE UenH [IPe1BapUTEJIbHO 3aK0PAuHBAIOTCH).

2. IlpoBepsercs OTCYTCTBHE MeXaHHYECKHX TOBpeXJIeHHHl annapaty-
pbl, LEJOCTh CTeKoJi, KaueCTBO YIMIOTHEHHH; 3aTAXKKA BHMHTOB W TraeK
Yy KJAEMMHbLIX COeJHHEHHH; MaHeah OUMLIAETCs OT MBLIH (NIPH OCMOTpe H
HOCAe/YIOIHX HCNLITAHUAX NePellHe MJAThl KOMIJIEKTa KOMOBBLIX peue
# OJOKHPOBKM NMPH KAYAHWAX OTKMALIBAOTCA).

3. IlpoussonuTrcs npoBepka MeXaHHYeCKOH YaCTH pelle B COOTBET-
CIBHH ¢ JefICTBYIOLIWMH HHCTPYKUHAMH.

IlpoBepka MexannwyecKofl 4acTH M perynnpoBKa KOHTAKTHOH CHcre-
MH y pede 8PH (8[1P) yctpoficTBa GJIOKHPOBKH 3amNTHI NIPH Kauanuax
K y BCeX peJle COIPOTHBJIEHHUsSt JIPOM3BOJUTCH HENOCPelNCTBEHRO Inepex
CHATHEM 3JIEKTPHYECKHX XaPaKTEPHCTHK.

Tlpn perynupoBKe KOHTAKTHOH CHCTeMbl Yy Nepex/io4aiollero pene
16P[T, (17PIl;) cnemyer npoBepaTh, YTO lepeKNiOveHKe Lelell MOCTS-
UAMY KOHTakTaMy J6PM 5 16PIIy, (17TPMygs, 17PT44) (cm. puc. 1-1,1-2),
16PMys, 16PMys (17PIys, 17PM4) m 16PIly;, 6Py (17P11y,
17P[T55) npoucxoaur Ges pas3pbiBa ueneil.

11-4. NTPEABAPHTEJIbBHASI NMPOBEPKA COCTOSIHHA
H30JIAUHH NMAHEH

IlpexBapuresncHast NpoBepKa COCTOSHHA H3OJNAUMH TAHENH MPOH3BO-
autca mMeromMerpoM | 000 s. Mamepsercs conpoTHB/EHHe U30JSUHH Le-
nefl MepeMEeHHOro HanmpsiKeHHsd H TOKa, MOCTOSKHHOrO ONEPATHBHOTO TOKA
U CHCHAMH3AUHH OTHOCHTELHO KOPIyca NMaHeNH M MeXJy cobol; conpo-
THBJEHHE H30JAUMH JIOJKHO ObiTh He HHxe 5 Mom.

11-5. MPOBEPKA AIINAPATYPbl NOCTOSAHHOI0O TOKA

1. MocTOM NOCTOAHHOTO TOKa NPOH3BOXMTCS H3MepeHHe CONMPOTHB-
JIeHHH HCKporacHTedwHblx KOHTypos 2/R u 22R (20R w 2IR); Benuun-
HH COTPOTMBJAEHMN NOJKHH JeXaTh B aipefiesiax 450—500 om.

MKOCTH HCKPOTacHTeJbHbIX KouTypos I9C w 20C (18C u 19C)
NPpOBEDAIOTCA Ha cOXPaHeHHe 3apaia holdadell Ha HHX HOMHHAJBHOTO Ha-
NpAXEHHs OfNePaTUBHOTO TOCTOAHHOrO TOKAa ¢ Tnocaenyoulel (uepes
10—15 mun) ux paspsizxoit.

2. Ilpodepsiorcs nanps:Kenus cpaGaTelBaHus, HaNPsOKeHHs YAEDKH-
BaHUA H TOKH CPabaTbiBaHHa M yAepHKHBAHMA Y BCeX DeJie NOCTOSIHHOrO

TOKa, KpOMe KOMTJICKTa OJOKAPOBKH NpH KauyaHH#X, B COOTBETCTBHH
¢ Taba. 3.
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Ta6auuwa 3

O6o3HauelHne
pene B cxeme

MpH nuraHuu
O6GMOTKH peJe

HanpsaxeHne cpabaTelBaHHA

Hanps:xeHue yIepxusaHUs

Tok
cpabaTbiBaHHA

ToK
V.xepxKHBaHHA

6PB

7PB
QPHCb
10PIT,

10R17,

1HPY, 12PY
13PY (14PY)

14PY, 15PY
(I5PY, 16PY)

16PIT.,
(17P11 1)

16PITy
(7P y)

16P11y
u7PMy )

[MapaanenssHol

IMapaaresbHON
[MapannensHoit

[MapanneduHOMH

{TocsrenoBatTe AbHBIX
Tlocsie nosaTeAbHOIH

TlocaenosarenbHod

[Mapaaaeasroft

Tlapanneasnoti
TMocaenosaTenbHOMH
TapanaeabHoii

Hamepsetca. B 3zaomure [13-157
AOTMONHRTELHO R3MeDACTCH Hanpsake-
HHe Ha OGMOTKe peJie NpR nojgade Ho-
MHHaJbHOrO HanpsiKEeHHA Ha Helb:
conporusaenne /6RI — o6MOTKA pege.
HanpsxeHde Ha pene JOAXKHO OBITH
U, = 0,70 wauana ABHXEHHA (HIH

U, <05 Ugp)
Hamepaeres. Up << 0,7 Uy
Hsyepsreres. 0,6 Uy U p<0.7 Uy

Hamepserca npe nocneposarenb-
HO-BKJIOYEHHBIX  o6MoTkax I6PITy

(7P ) u 1IPY
06 Uy < Upp <07 Uy

HanepreTcs

HamepsieTcs

Hamepserca
He namepsicrca
Hanepserca

Hauepserca. Aag 3augn-
Tt [13-157 ¢ nocaenoBareab-
HO BKJIIOUEHHLIM CONPOTHBJE-~
HHeMm J6R! lel = 0,7Uy

Hamepserca
HaMmepserca

HaMepreTca

He n3vepsercs

He n3amepserca

He Hamepsiercs
Hsavepsaerca

He u3mepsercs

He namepserca
He uamepsteTcs

Hamepaercsa

He namepsiercq

He H3wepseTcs

He uaMepsieTcs

He namepretca

He n3mepsercs



Tok yaep:xupanusi pene JOPIT, nposepsercs npu  KoMmmueKcHol
nposepxke maHeau sauluTe (cM. paspen II-13, m. 2).

[lon HanpskemdeM cpabaThHBaHHs yka3aTeJbHBX pene [IPY, 12PY,
13PY (I4P¥) W wnanpaxeHneM yAepxkuBaHus pete I[6PI1y (I7PITy)
focae]oBaTeNlbHONH OOMOTKOIl noHuMae s TO HAaNpAKeHHe, KOTOpoue
JA0KHO GHITL NTOJAHO Ha LeNb, COCTOALU(YIO H3 TNOCJAEJ0BATeNbHO BKJIK-
YeHHHIX POMOTKH YKa3aTenbHOTO pelle 30Hbl, MOCAeLOBATENbHOH 00MOT-
ki 16PIly (17PIly) {mas mepBOii 30HBI) H NapasieabHOii OOMOTKH peJe
10PIT,. dTo HanpsikeHue NOMMKHO GBITH Meubile HamlpsxeHus cpaGaThl-
vanua pene JOPIT,.

Kpome Toro, ykasaTenbHbie pesie 301l AOMMHB OHITh OTPeryJaHposa-
HH TakwM 06pasoM, YTO6B NPH Hanps#eHHH ONEpaTHBHOTO NOCTOSHIO-
ro Toka U=08 U, ofecneyusajoch cpabaTbiBalHe YKa3aTe/WHbIX pe.le
BTOPOli # TpeThell 30H. 3Ta MpOBepKa Jesaercs HJs OUEHKH TIpaBHJBHOMN
paloThl 3aUlHTH NIPH OTKa3e BbIKMoyaTeas Jauuuu. Ilpun sToM Konuco
6uiTo npoBepeHo, uTo conpoTuBierue 23R (22R) mnoakmoueHo mapad-
JenbHo o6morke pesie JOPIT,, a He mapannensHo oGMotke 9PI1, xax
3TO BLITIONHEHO 'y HEKOTODBIX IaHeneil SaluThl.

TlpoBepxa onBoBpeMeHHOro cpafaTHBaHHS YKAa3aTeNbHLIX peJe BTO-
poli H TpeTbel 30H OPOMIBOAHTCA CJSLYOULHM 0Opa3oM.

a) craBaTcA MepeMBYKH MexAKy saxuMamu 3 (I) (cM.puc. I-1ul-2)
yKasaTesibHulx pene 12PY, I3PY;

6) Ha naHenb uepe3 MNOTEHUHOMETP loJaeTcs HalpsXeHnHe omepa-
TusHoro mocroannoro rtoxka 08 Uy;

B) NIPH 3aMBIKAHUH KOHTarTOB pede 4PC nocne cpafathiBanHs pede
BpeMeHH 6PB 10.:KHBl BBINACTb (MJIAXKKU yKa3aTeNbHHIX pesie BTOPO{l H
TpeTbeil 30H.

3. Ilposepsietcst MpaBHABHOCTL BKJAKOYEHHs obMmoTok pede JOPIT, u
16PH, (17PIIy) no nonsipHOCTH.

IlpoBepka MONAPHOCTH TPOHIBOLHTCH CJASAYIOUMM OO6pasoM: ¢ CO-
6alo0eHHeM HOMHHAJILHOA JOJNAPHOCTH Ha mapasjesbHyio oOMOTKY pede
nofaercs JMOJHOE HalpskKeHRHe, a B JOC/AeNOBATENAbHYIO ToK, Ha 5—10%
npeBHUIAIOIMIHA HOMHHABHLI TOK ylepikuBanus pene. Hanpssxenne Ha
napananesbHod 06MOTKe MIaBHO CHHXKAeTcd MO HyJs; NIPpH IPaBHJIbHOM
BK/IIOUeHHH OOMOTOK peJie fIKOpb peJie He JOJMKEH OTNajxaTh.

4. Mamepsiorca BpeMeHa <pabaThiBaHHst W BO3BpaTa pejie B COOT-
BETCTBHH ¢ TalbJ. 4,

Pene 6PB u 7PB npoBepsioTcs TOAbKO NO 1IKaJje; PerylHpoBxa 3a-
MaHHHX YCTABOK TO BpPeMeHH BTOPOH W TpeTbell 30H NPOHUIBOAKTCA MPH
KOMIIJIEKCHO# [TPOBEpKe NaHeJH 3alHTB OT MNOCTOPOHHEr0o HCTOUHHAKA.
H3aumepense BpeMeH CpabaThiBaHHS H OTNANaHHUT TPOUIBORHUTCA I1EK-
TPOHHHM MH/IHCcekyHIOMepoM THoa OMC-54 uaH 3/eKTPHUECKHM ceKy'-
AomepoM Tina [IB-52.

B samure I13-158 B kauectse pene ¢ukcaunu 9Py Henoab3oBaHo
pene tuna PI1-252, Gonbwoe Bpems Bo3Bpata Xoroporo (mo 1,1 cex)
MOXeT NPHBOJHTh K JOXKHOH paboTe 3amluThl NpH KayaHHsX, eclu Te-
PHOX KauanHi MeHblie BPeMeHH Bo3BpaTa 3TOro pelle.

B To xe Bpems pene TtHma PI1-252 nmeer Jgocrartoydo Goablioe
BpeMs cpa6GaTbiBaHHA, YTO NPHBOAHT K COKpallleHHIO BTOPOH 30HBI 3a-
IIHTH TPH CHMMETPHUYHHX K. 3.

Jnsi ymeHblieHAS BepOSTHOCTH JIOMKHOH paGoThl 3alUHTHI NpH Kaya-
HHSIX H JIHKBHIAUWH fBJEHHs COKpAaUleHHUst 30HHI PEKOMeHAyeTcs B Ka-
yecrse peae 9PI1y npuMeHnarh pene tuna- PI1-253, B uenbp pemndepHoi

14



Sl

Tabaupa 4

OGosnauenue
pene B cxeme

Bpems cpaGarusanus

Bpemsa BO3BpaTa

JIMana3oH H3MeHEHHIT HaMe-
paeMOR seHUHHDI, Cex

6PB HamMepsieTcs no wkanie He uamepserca 0,25—3,5
7PB To xe To xe 0,5—9
10P11, HamepsieTcs npu 3aMKHYTOH To xe Mpu samkuyToll zemmpeproit o6MoT-
H pa3oMKHYTOH AeMngepHoi oG- ke 0,065-0,075. TlpE pa3oMKHYTOR
MOTKe 8§—7 ZemngepHoit o6moTke He Gosee 0,045
16PIT, He uaMepsercs HamepsieTcs Ha 3aMbikalolieM Bea conporusnenust 16R2 (I7R) pa-
u7peil ) KOHTaKTe peje npH oTkaioden- | sen 0,07 — 0,14, ¢ conporusiesanem
RS HOM M HOAKJIOYEHHOM compo- | J6R2 (I17R) pasen 0,22—0,25
TuBdenun [6R2 (17R)
16P17y Hsmepsaercs Uamepaetes 0,02 — na cpabatbiBaHue
(17Pﬂy) 0,2—0,25 — Ha Bo3RpaT
(9PI1, ) He mamepsietcs To xe =0,3




06MOTKH XOTOPOrc BMECTO pPa3MbIKAIOUlero KOHTAKTa [HoJKer ObITh
BKJIOUEH 3aMBIKAKOWLHI KOHTAKT. BpeMs BO3BPAT4 3TOr0 pesie AOMKHO
GuiTp OTperynnpoBaHo B npepenax 0,10—0,11 cex. *

11-6. MPOBEPKA PEJIE NOCTOAHHOTIO TOKA
BJIIOKHPOBOK NPH KAYAHHAX TUNOB KPE-121 U KPb-122
1. IlpoBepsitoTcst Hanpsenus CpabaTbiBaHU® W HaOpsXKeHHs Yiacp-

HHBAHHA Y BLeX pede CXeMBEl OCTOAHHOTQ TOKa ycrpoﬁcwa GHOI(HPOB-
KH B COOTBETCTBHM ¢ Talu. 5.

TaG6awnuwa 5

$ g
55
gsg Hanpsixkenne cpabaTuBanHd HanpsizKeHue yinepKHBaHUA
S5a
8PI{Ts| Hamepserca ¢ nocnenoBa- HsmepseTrca ¢ moc/enoBa-
TeJbHO-BKJIIOUEHHbIM CONPOTHB- | TeJIbHO-BKJIOUEHHBIMH COMpO-
JenueM 8RI; TuBRenuaMu 8R! u 8R2;
Ucp £0,7 Uﬂ UD03<017 U"
8PIT, Hamepsaercs ¢ Tnocrenoba- Hamepsercsa ¢ nocaegosartens-
TeJbHO-BKJIIOUEHHBIM COMPOTHB- | HO-BKJIOYEHHBIM CONPOTHBJ/EHHEM
JgeHHem 8R3, 8R3;
Ucp QOJ Ulr Unoa—goj Uu
8PB Hamepsiercs ¢ nocgelosa- Hamepsierca ¢ nocaegosaredn-
TEJbHO-BKJ/IIOYEHHBIM CONPOTHB- | HO-BKJIQUEHHBIMH  COIpOTHBIC-
JenueM 8RS; HuAMH 8R4 u 8RS,
Ucp<0,7 Ull Unos<0.7 UI{

2. HaMmepsioTes BpeMs BBOA2Z B JeficTBHE 3aliATH 6J10KHpOBXOH npH
KayaHHAX H BDeMA MOBTOPHOH TrOTOBHOCTH 3aUIUTBl K XeHCTBHIO Hocde
BO3HHKHOBEHHS K. 3.

H3vepeune BpeMeHH BBOAA 3auldThi OJOKHPOBKON NMPOUSBOLUTCA MO
cxeMe pc. [I-1. Pene 8PH Buiuumaerca. Ilpu u3MepeHHd pyGHABHHK P
clenyeT KpaTKOBpeMeHHO Pa30MKHYTb. MaMmepenroe Bpems M0JKEO GLITh
PaBHO 3aJaHHOMY.

Caenyer MMeTh B BHAY, 4TO

tasona = tagppr, + tepspirg

Txe #,4p; ——BPEMsl, COOTBETCTBYIOIEE BPeMEHH 3aMBIKAHHS Pa3MbIKal0-
B mux xkoHrakToB pesie §P/7; npu ero Bo3BpaTe, KOTOPOE
B 3aBONCKOH pery/iupopke HaXoiurcsa B npepenax 0,35 —
0,42 cex;
tcp8P115 —BpeMs cpaGaTbiBaHua pene 8P[Is cooTBeTcTBYylOlUlEE Bpe-
MEHH Da3MbIKAHHS €ro pa3MbIKAWOUMX KOHTAKTOB, paBHoOe
0,015 — 0,020 cex.

[MosTomy perynupoBka BpeMeHH BBOAA 3aiMTH GJOKHPOBKOH npak-
THYECKH OCYLUECTBJAeTCSs H3MEHEeHHeM 3a3oPa MekAy sKopeM M cepleu-

* B RHactodAwee BpeMsi npopa6GaThiBaercs PAg  AONOJHHTENLHBIX
MepOnpUSITH MO YJAY4YLIeHHI0 <cXeMul 3auwuTel [13-158, B ToM uucae H
HanpaBJ/IeHHbIX Ha JHKBUJALHIO HelOCTATKOB, CBA3AHHHIX ¢ peae 9Pily.
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nukoM pesae SPIT,, nepecranoBKoi yacTH Wai6 ¢ KOHUA CepleyHKKa Ha
elf0 HauaJ0 HIH H3MeHeHHEeM KoJuyecTBa waib.

H3mepense BpeMeHH MOBTOPHOH NOTOBHOCTH fmost- ror 3AULHTH HoTie
BO3NHKHOBEHHS K. 3. TIPOM3BONHTCS Ha BCEX YCTaBKaX WKanw pefe 8PB,
nocjie Yero peryaupyerca 3ajlaiHOe BpeMs NOBTOPHOH POTOBHOCTH 3a-

28
+ A IJ:)

10{29) 8Pgs _Y8PN;;)

Puc. II-1. Cxema usMepenus BpeMeHH BBOJa
B JeficTBHE 3amuTH OJOKHPOBKOH NPH Kaua-
nuax (IC — sneKkTputeckuit CeKyHZOMEP).

+ 1 28(32
") e
Y% H 32(90) xpg -121
- g///—; (KkP5-122)
8
% 0 (8P4
¢ SN I 1)

~127-2208
0 (20) 8PNz5 Y(8 Pig)

n—0)

12(18

fi ]

74 (20)8P0y,

!

Puc. II-2, Cxema naMepeHnst BpeMeHn pene 8PB
(PC — anekTpuveckHit ceKyHAOMED).

wutsl. M3amepeuns npouseonsites no cxeme puc. 11-2 (pene 8PH Buuy-
To), 3amycK KOTODOH OCYIeCTBJSeTCH KPaTKOBPeMEHHBIM pa3MblKanueM
pybanbHHKa P,

HamepenHoe Bpems onpeldensiercs ypaBHCHHeM

tnonrror = fgpp + Fogpp -+ bepspry



rie fgpp— BpeMa cpabaTeiBavus pese 8PB, COOTBeTCTBYIOLLEE BPEMEHH
3AMBIKAHHST 3aMbIKAIOUIHX FOHTAKTOB C BblACPKKOH BpEMEHH.
t.spp — BpeMa Bo3Bpara peie 8PH, COOTBETCTBYIOUlEE BPEMEHH 3a-
MbIKAHHS €ro pasMBbIKAKILIX MIHOBEHHBIX KOHTaKTOB;
topsprr, — BPeMA cpaGarmBalust peda¢ 8PII;, cooTBeTCTByIOlEE Bpe:
B Mend pasMbiKaHHSl €10 Pa3MLIKAIOLIMX KOHTAKTOB.

Cymmapuoe Bpemsl ¢ 5p;; -t b5gpp He mpennmiaer 0,15 cex.

HsMepennss BpeMeH NIPOH3BONATCH 3JIEKTPHUSCKAM CeKYHAOMEpPOM
Tuna I[1B-52,

3. Ilpu u3MepeHHn BpeMEHH MOBTODHOH TOTOBHOCTH 3alUUThl aBTO-
MaTHYeCKH INpOBEPseTcs BCA CXeMa MOCTOSHHOTO TOKa, 3a HCKJoue-
HueM pexuMa GHcTpoil ReG/OKHPOBKE pese BpeMenn 8PB npu Boccra-
HOBJICHHH HanpsiXKeuus XoHTakTom pere SPHI u mocne AIIB — KoHTak-
ToM peae I6PI[Ty (I7PIly). Ina npoRepKd STHX PEXHMOB CAelyeT TO-
CTABHTb NepPeMbKH COOTBeTcTBeHHo [22—104 (126—104) w 120—104
(124—104) u nposepuTh COpoc BpeMmeHH pene BpeMenH 8PB uamaTneM
Ha sSKODb pene 16PIIy w 8PHI.

4. Peryaupyerca pene 8PH (8I1P). Peryauposka NnoAspH30BaHHOIO
peJie IPOH3BOJHTCH 3aBOAOM-H3TOTOBHTEJEM,

Ilpn Hanazxe 3aWHTH CJeAYeT MpOBEPHTD;

a) 3a30p y 3aMHKAWIIHX KOHTaKTOB, KOTOPHH XomxeH G6bITHL lie
stenee 0,4 mm (mpopepsieTca ULyNOM);

©) HaxkaTHe y pa3MBIKalOWINX KOHTAKTOB peJie; NpoBepKa NPOH3BO-
IATCA CAeAyloUlMM 00pa3soM: HAaXKaB Fa sXopb pele, clelyeT 3aMKHYTh
3aMbKaIolllMe KOHTAaKTH Pejle, MIPOVIOWKHTD ITOJOCKY KaJbKH MeXJIy XBO-
CTOM AKOPS M NpaBOfi 'WOJIIOCHON HaACTaBKOA H OTHYCTHTb SIKOPhb; €CJIH
noc/e 3TOr0 NOJNOCKY KaJbKH MOXKHO OBOOGONHO, (€3 TpeHusd, BBIHYTb H3
3a30pa, TO Heo6XooHMOE HaxkaTHe Y Da3MBIKAIOWIAX KOHTAKTOB pejie
clecneyeHo;

B) YHCTOTY 3230Pa MeXAY KPHUIBILUKaM# SKOPA W NOCTOSIHHEIM MAar-
UHTOM; MPOBEPKAa NPOH3BOAMTCA MeromMerpoM 500 @; npu 3TOM cienyer
TPOJIOKHTb KYCOK KajIbKH MeXJAY XBOCTOM fIKOPs M NpaBOfl mosiocHoll
HajcTaBKkoH.

[I-7. NTPOBEPKA 3JIEMEHTOS NMEPEMEHHOIO TOKA
H HANPS)KEHHS BJOKHPOBKHU NPH KAYAHHAX
THNA KPB-121

1. Tlpou3BoaKTCs Hacrpoika uJILTpA HaNpsiXKEHHs OTPHLATeNb40H
nocnenoBaTesbHOCTH (PHOIT) Ha MHPHMYM HebajaHCa IpH OTKIIOYEH-
HOH Harpyake (Nepemmiuka //—I3 cHHMaercs).

a) Ha nanesb mogaercst HanpsikeHHe NpaMOro weperoBanus da3
oT TpanHchopmaTopa HanpsiKeHHWS WIH OT HCTOYHHKA TEPEeMEHHOTO Ha-
npsixenns BeanunHofl 100 ¢ nuHefintix. Bee TpPH AMHEHHBIX HaNpAXeHHS
donxHm Goite paBHe. Ha sixont ¢puavrpa (9—I17) Bximowaercs npu6op
¢ GoJAbIUHM BHYTpeHHHM conpoTuBaeHHeM (3—5 Komfe). [Toouepeanbim
#3MeHeHHeM MOJOXKEHHsS NBHXKOB compoTusinenufi 8R7 u SR8 mobusa-
10TCA MUHHMAJILHOIO HanpsuKemust HebanaHca Ha BuxoAe unbrpa. [Ipu
OTCYTCTBHH BLICIIHX apMOHHMYECKHX B HANPSKeHHM Ha BXOfE HanpsiKe-
AHe He(amaHca cocTaBlseT JAOJMM BOsbTa. VIaMepsiercs pacnpelesieHHe
HanpsiKeHu#i Ha 3JeMEHTax QUJAbTPA NPH CHMMETPHUHOM HANDSKEHHH
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100 8 ua Bxole. DTH COOTHOWIEHHS AOMKHLI GRITh PaBuH (C TOUHOCTLIL
o 1—2%):

Usrs  Uscs .-
=y == 3=1,73.
Uscs  Usrr 4 !

6) Tlpn oTCyTCTBHH CHMMMETPHUHOre TpexdasHoro HanpsiKeHWs Ha-
cTpofika sefercs caepyiouim o6pasoM. Kontakre [—5 (dasut A u C)
KOMIIJIeKTa GMOKHPOBKH COERMHAITCH MeXAY coboil, Ha 3aXuMu 3—I; 5
(B—A; C) noxaerca CHHYcCOHAANbHOe HanpsukeHne 100 8. HsMeue-
HHEM PeryJnpyeMux uyacrelt conporusiennit 8R7 u SR8 pobupaioTes TO-
ro, yTO6H HanpsKeHnus Ha miaeyax BPHOII Guan pacnpeneseHnl corsiac-
Ho «hopMyJe, mpHBEReHHOR B M. 1,a.

T1pu nogaue moouepenno HanpsxeHas ~ 100 8 Ha 3aXUMH 3—I; §
(B—A; C), 5—1; 8 (C—A; B), I—-38; 3 (A—B; C) xomnnekra 61OKH-
POBKU U3MepSUOTCS HaNpsKeHHs Ha BuXole PHOIT BEHICOKOOMHHIM IIpH-
GOPOM H DACCYHTBIBAIOTCA Koapduuuentn (PHALTPAa Las Bcex COYETa-
HUHR:

UaHx.d)

kd) = Uasx.d)aau

rie Upmx.p — HanpsKeHue Ha BHXOAe DUALTPA;
Usex.gaon — Ga3Hoe HANPAKEHHE OTPULATEJbHOH MOC/TeJ0BaTe bHO-
CTH, paBHOE TpeTbelf 4acTH HaMpsAMKeHHd, T0JABaEMOro Hia
cxeMy QHABLTPa, T. €. COOTBETCTBEHHO JJI1 KaXKAOro H3

Us—is  Usnis , Yiss

3 3 3

ITpu npaBunbHo oTperyanposanHoM PHOIT 3navenun KoapduuHen-
TOB (HJABTPA ‘He HKOMMHHE OTAHYATLCH MeXAy coGoii Gonee, ueM Ha 1—
1,56%. _Pacuernoe 3Havenne KoypQuuuenta ¢uaApTpa  CocTaBafieT
1,5- ¥ 3 =2,50.

2. TipousBoxuTcss npoBepka odpexTa CTAGHAM3AUMH HANPHMEHH
cTabunusnpyrowuM tpancapopmatopom HanpsxerHs S8CrT.

BoccranaBnuBaercs nepembiuka //—I13; ua wkane ycrpoicrsa 6no-
KHPOBKH HabGHpaercsi ycTaBka 2; KoHTakT pene 8PI[Tg;, dyHTHPYIOUWHHA
conporuBaente SR6, fosKeH OHTb pazoMkHYT (aKopbp pene 8PII, B OT-
nasiieM nonoxenun). Hanpsikerne 110 6 mogaeTcs Ha KOHTAaKkTH [—5§
(A—C) ycrpoitcTBa GJOKHPOBKH, NPH 3TOM HaNpsXKeHHe Ha BLIXOMe
8CrT, uaMepeHHOe BHICOKOOMHBIM NpHOOpoM (3axHMH 4/—40 na Kiemu-
Holl Aocke 8CTT puc. I-1), He AOMNKHO npeBHIIATH 85 8,

3. [NpousBomurTcd NpPOBepKa HanpsMeHHs cpabaTHBaHHa B 3aBHCH-
MocTd oT oTnafike no U wa 8CrT. CpabarhlBanHe ycTpoicTBa GAOKH-
POBKH (pHKCHpyeTcs 1O TepeKHAHBAHHIO KOHTaKToB pene 8PH.

Hanpsxenue nogaerca ua saxumu [—3; § (A—R; C).

Ha Bcex ycraskax no U, u3MepsioTcs HanpsixeHne cpabaThiBaHHA
(npu noarsnyToM sikope 8Pl — conpoTHBAeHHe SR6 3aluyHTHPOBaHO)
M HanpfXXeHHe Bo3BpaTa (NpH ornaBmweM sxope 8PITy) W paccunTh-
paeTcss Kosdduuuent BosBpata no Uy, npuuem (QaszHoe HanpsKeHue
OTpPHIATENbHO! TOCNef0BATENLHCCTH PAOCUHTHBACTC no Popmyne

coueTaHHit

UA—B‘ C
Up =5 -
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[lposepsercs HanpsiKeHue cpa0aTLIBAHHG NpH MMHTALHH ABYX ApYy-
rux Broos asyxdasHoro k. 3., T. e. B—C; A yw C—A; B.

4. IlpoBepsercsa Hacbuuenxne TpaHchopmaropa 8TH, ¢ Harpysxoi
cxeMbl Ha MHHHMasbHOH Ormailke mpu Toke A0 20 @. Hanpsixenne na
Bxoje 8BKI, naMepeHHoe BbICOKOBOJILTHHM BOJILTMETPOM, He JHOJIKHO
npesninate 50 8.

6. Ha Bcex ycraBkax no Toky 3/o mpoBepsioTcs TOK CpaGaTHIBAHHA
(npr moararyroM sxope 8PIly) W TOK BG3BpaTa (Npu OTNaBuUeM sHKo-
pe 8PIly) u paccunthlBaercss kosdQHUMEHT BO3BpATA.

6. Ha paGoueii ycraBke npu cpaGaThiBanud u BoaBparte pese 8PH
oT HanpaxeHus U; W OTAEnbHO OT TOKa 3/g M3MepsIOTCs TOK <pabathl-
BaHHA H TOK BO3BpaTa NOJsAPH3OBaHHOro pene 8PH u paccuntbiBaercs
xo3{dHUKEHT BO3BpATAa MO TOKY B pene {TokH cpalaTbiBAHHsA MOJNSPU-
30BaHHOTO pese TpH NHTAHHH €r0 OOGMOTOK Hanpsxenuem Uz m TOKOM
3/¢ moryr orauuaTthes He Goaee uem na 10%).

KosppHuMedT BO3Bpara AOJKeH HAXORUTbCA B Mpeesiax:

a) ans ycrpoiictsa GnoxHpoBkHd (duxchpyercs no nosedenuio pene
SPH) npu nutaHui Hanpsaxennem U, senuunna ks=0,75+-0,9; npu nu-
Tanud ToKoM 3/o BenHuHRa ks=0,60--0,65;

6) ans noaspusoBanHoro pene 8PH npu nuraHuu Hanpaxeluem Uj
uJId TokoM 3/ ky>0,3.

Ecnn wa ycraBke 2 xoaduuuent Bo3Bpata mo U, OKasbBaeTc:
G6abwuM 1 (1. e. npd ornasaunu sakops 8PIIs axope pene 8PH otna-
Aaer), ClefyeT YMeHbIUHTL Ks MOASPH3OBaHHOTO pene 8PH.

Ecan npu cHikenuH ks nonspuaosasnoro pene go 0,3 (no Uy)
He ynaercs NOJYYHTb R, YCTPO/ACTBA GJOKHDOBKM MEHBUIKM :l, TO BesH-
YNHY CONpOTHBJIeHUs 8P6 ciefyer samenuTnh ¢ 4000 Ha 2000 ox.

7. TlpouzsoauTcs nposepka peane 8PH! B coorsercrBuu ¢ «Hu-
CTPYKUHe N0 Hanajgxe H IPOBepKe MTFHOBEHHBIX peJie TOKa M Hanpsxe-
uus cepuit 1 1 AH».

11-8. NPOBEPKA 3JIEMEHTOB NEPEMEHHOI0 TOKA
H HANPAXXEHHUA BJIOKHPOBKH NMPH KAYAHHAX
THNA KPB-122

1. Ilponssoanrca npoBepka X HacTpofika GHABTPA TOKa OTpHUA-
TeabHO# mocnenoBateabHoctd (PTOIM) Ha MuHHMyMm HebanaHca,

Tlpu cHsThiX Hakjgaakax 29—31 u 9—1! H3MepAlOTCS nNEepPBHUHbLIE
ToKH cpabarmBanus pene 8ITP npu noaave NHTaRHA Ha 3amuMb AB,
BC, CA, AQ, BO, CO. Toku cpabarbiBanis pene 8/IP npu mMTaHHH ue-
pes AB, BC, CA He KOMXHLI OT/AMYATHCH APYr oT Apyra Gosblie, ues
Ha *5%. Toku cpabaThiBaius pene 8/7TP npu nurawwu AO, BO, CO
1aKXke He JOMKHB DasauyaTbes Gosee yeM Ra 5% M XOmKHbl GbITb

Goablue TOKOB cpaGaThBanus npi AByxdasnom nutanny B ) 3 pasa.

[Tpu pacxoxjieHHax TOKOB CpaGaTblBaHHH, NPEBBLILIAIOULHX JOMYCTH-
Mbie, HEOGXOJHMO MPOBEPHTL NPABHJBHOCTL BK/IOUEHHR TPaHCHopmarc-
pa 8TK u ycraHoBKH oTnaek na compoTHBnerdu 8R.

Has aToro B paccedxy 3akumop 2—4 Bxaoyaercs amnepmerp. [To-
o4epesto nomaercd Tok 5 a4 Mma 3amumbel [—3 u I—5. Tlokasanus awm-
riepMeTpa NpuW 3TOM ROMKHEL GHTL paBHEl & a. IMpn nuraduH, MOLaH-
HOM Ha 32:KUMbl 3—5, Moka3aHWe amnepmerpa AOJKHO Gbith paBio .
Tpu nurtauun na 3amumax J—3 M [—5 ¥ OTKIOYEHHOH Haknalxe
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25--27 uamepsercs HRanpsXKeHle Mexiy 3axnMmamu I3—2I, 13—4 u
4—21. Jlomxkubl GBHITL BbIXEPXKaHbH YCAOBHA:

Un—zl = Uu—q + Uc—:l;
Upg-1a = 2U; -2y

[Ipi ucnpasuoM # NPaBUALHO BKJIOYEHHOM TpaHahopmatope 8TK
HEOGXOMHMO 1npou3BectH GanaHCHPOBKY $uabrpa (OPH PACXOKAEHKH
TOKOB ABYyX()a3HOro NnHT4HWA H3IMeHeHHeM Besuunnbl S8R Ha oTnafikax
13 wm 21, a npn pacXoXAeHHM TOKOB OJXHO(MA3HOro NHTAHUA MNOJONKe-
HHEM OTnalky 4).

2. [Ipo¥3BoHTCA NpOBepKa YCTpoicTBa GROKHPOBKH Ha pabounx
ornaikax.

CpaGarniBaHne ycTpoiicTBa OGIOKHDOBKH (HKCHpyeTcs no 3aMblKa-
HHIO 3aMBIKAIOUMX KOHTaKkTOB pene 8I1P,

Tlepembiuku 2—4, 25—27, 33—35 HonxHN GHTh YCTAHOBJEHH, lle-
pemeluka 29—37/ cHsara.

[1pn nutaHuu, DOJaHHOM HAa 3axuUMbl J—5, n3MepsioTCca NEpPBHUHbIE
10KkH cpalarnisaunsa n BoaBpata pene 8/TP. Tox cpabaTbiBanHs n3me-
psiercst mpi DoaTaHyToM skope 8PITh, TOk BO3BpaTa — npu OTHNABUIEM
sikope 8PITs.

CooTBeTCTBHe TOKa cpabaThiBaHHa pene 8/IP BeiGpanioil yCTaBke
1m0 TOKY 0GpaTHOil NOCNeN0BaTebHOCTI npoBepsieTcst no (opuyne

13—5
V3’

[pit orkaouenns BenwyuHbl TOKa cpabaThlBAHHsA pene OT 33AAHHO-
ro Gosee yeM Ha =*=5Y% 1eoGXOAHMO MPOH3BECTH NEpePeryanpoOBKY pese.

OxHOBpPEMEHHO H3MEPAIOTCA TOKH B O6MOTKe MOJSNPH3OBAHHOrO pe-
Je mpyu ero cpabaThiBakum M BO3BpATe.

Kosdpduunent Bosspara A0/KeH HAXOAMTLCH B npeaedaax:
no toky fs by =0,7 0,9,
y noaspusosanyoro pene kg= 0;3.
3. Tlpu ucnosb30BaHNM TOPMOXEHMS NPOBEPseTCs BeaHdiHa KO-
¢ HUHEHTA TOPMOMEHUS.
Jlas sroro ycraHasaHBaeTcs Haraaaka 29—31 u u3Mepserca Iep-

BHYHBIH TOK cpabarmiBanda pene 8II/P npH nUTaHuM, NONAHHOM Ha 3a-
WHMBL 3—35.

Kosdduunent ropvokenus molculThiBaeTcst no popMmyae

]ch=

l'l'a-s'_ 13—5
ke = ———"—.100%,
Vi, (%

rae [y,-5— nepsuunbifi TOk cpaGatniBanust pene 8/7P ¢ BKAOHEHHRIM
TOPMOIKEHHEM;
I;_; — nepBuunbll TOK cpabaruiakus pene 8/7TP npu OTCYTCTBHH
TOPMOXKEHHSA, H3MeDEHHBIX B Xoje nposepkn Mo 1. 2.

Heo6xonumo yuureisath, 4to H3MepeHHMH Kkos(dpHUHEHT TOPMOKe-
HHR COOTBETCTBYeT yCTaBKe NO WiKajde A; TOJALKO NpH MHHHMaabHO{l
ycraBke 1o TOKy [e. C yBejHueNHeM YCTaBKH 1O Toky [ KO3 dHUMEHT
TOPMOXKEHHA NMPONOPIHOHANLHO BO3pacraer.
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4. B cayuae 1eoGXoQMMOCTH HCHOJb30BAaHHA TpaHcthopmaropa
8TH,, nepemnuka ¢ 3aXXHMOB 7—9 nepectaB/fAeTcst Ha 3aXuMmbl 9—I1.
Tlopaerca nutanne Ha 3axuMbl /—7 ¥ Mo 33BOACKHM X4DaKTEpH-
CTHKaM UYBCTBHTEJLHOCTH IIYCKOBOTO OpPraka mpoBepsieTcd COOTBETCTBHE
TOKa cpabareiBaiHa pesne 8/JP BLIGpaHHLIM YCTaBKaM, YYMTHBas [MPH
1-7

3TOM, 4TO fg= 3

310=]l—7‘

Iy
Onpenesentoe 10 KPHBbLIM OTHOWEHHE T— HO/KHO OHITL NPHMEPHO
cp

paBxo 1.

5. Ilpy nuTaHiH, NOXAHHOM HA 32XKHMbl 3—&, a B cayyae HCIOJL-
3oBaunus Tpancdopmaropa 8THg u na 3amumul §—7, CHHMaeTCs 3aBH-
CHMOCTb HanpskeHus Ha o6Mmorke pene 8/TP or Toka (aKopn 8PII,
NOATANYT) MPH TOKAX JAO MaKCHManbHOIO TOKa K. 3.

HanpsxeHse usMepseTcs BOJbBTMETPOM C CONPOTHBNEHHEM He Me-
Hee 1000 om Ha 1 6. Hanpsxenue Ha 0oGMOTKe pelie He N OMKHO IPeBbl-
watb 100 s.

6. [TpousBonutca mnposepka pene 8PHI p coorBercrBHH ¢ «Hn-
CTPYKUHE! N0 Hajnanke H npoBepKe pene cepuiit 3T u 2H».

11-9. NPOBEPKA BJOKHPOBKH 3ANIHTHI THIIA 113-157
NNPH HEHCIIPABHOCTAX B LENAX HANPJA)XKEHHUA

1. IlpousBoauTcsa DPOBEepKa HIAEHTHYHOCTH Berseli «(HALTpPa Hanps-
JKeHHSI HYJIeBOH TIOCNef0BAaTebHOCTH BMecTe ¢ peje I7PH nyrem usMe-
peHHsl HanpsikenHdA Ha eMkocrax [7CI, 17C2, /7C3 npu nopaye Hamps-
xeunsa 60 e moouepeano na saxkumm A—O0; B—Q0; C—O ycrpolicTBa
G6noxkupoBKkH. TIpx npoBepKe HAEHTHUYHOCTH BeTBelt (QHJILTPA UeNH HaNpPs-
JKEeHHST MaHeMH JOJOKHB GHTL OTCOEAHHEHHM OT KOMMJIEKTa GJNOKHPOBKH.

51;/Ioarppﬁx<enuﬂ Ha eMKOCTAX He JHOMKHH OTJHYaThes Gonee UeM
Ha :

2. Ha pene [7PH unaGupaercsa paGouas ycraBka 9 g no IIkaje pe-
Je. H3MepsioTcs HanpskeHHs CpaGaTHBAHMA M BO3BpaTa 3TOCO pede
nonaveil HanpsxKeHHsT Ha ero o6MmoTKy. Koadduusent Bo3Bparta pene
17PH wme pernaMeHTHpYyeTCs.

3. Yerpansercs BuOpauus y pene I7PH npu HanpsikeHHax Ha ero
o6mortxke 0—100 6.

ITocne peryaupoBkd pene I7PH cnellyer ewle pa3 NpoBepHTh Mpa-
BUJIbHOCTD PEryJHDOBKH €ro KOHTAKTHOH CHCTeMbl, 0cOOeHHO, HOpMalb-
HO 3aKPHITHX KOHTaKTOB.

4. OuAbLTP NpPHCOERMRSETCS K NaHeaH, cobHpaloTcs uend Hanpsxe-
Hus nadend. IloouepenHoii mozaueir Hanpsxewunlt A—O, B—0, C—0
onpenensiercss HanpsxeHnue cpabarniBaHua peae I7PH na o6moTke pe-
Je (BBICOKOOMHHIM TpHOOpOM) K Ha Bxode naHenu, Hanpsokenue ua
onge naHeaw AONKHO GHTL PaBHO TPHMepHO 5 8 npu ycTaske Ha pe-
ae 9 6.

5. Tlpoussoaurca npoBepka pene I7PTy B cooreercrsun ¢ «Hu-
CTPYKUHell no Hananke H npoeepke pene cepuit DT u IHo».
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11-10. IPOBEPKA PEJIE CONPOTHBJIEHHA

I. TIpoBepka MexaHHYeCKO# HacTH pejie CONPOTHBJEHHA.

a) Ipopepka oTCYTCTBHs 3aTHDaHHii NOABHIKROA CHCcTeMBl peéns.
Cunmaerca KouTakTHasa nuara. [loaBriKmas cHeTeMa, OTKAOHEHHAs Ha
90°, nmomxua cgenate 10—15 croGomsnix KonmeGanyit. Ecan nojasuxHasn
CHCTeMa Je/14eT MeHblllee KONUHECTBO KoJeGaHHH, To HMeer Mecro 3a-
THPaAHHE, NPHYHHONH KOTOPOIO MOTYT GbIThb:

1) medexTbl HUXKHEr0o MM BepXHero MOATIITHHKA,

2) NOrHyTOCTH KOHLA OCH;

3) HaiaHYHe NOCTOPOHHHX NPEAMETOB B 3a30pe;

4) 3ajeBaHHe NPOKMALOK KaTyLIeK NOJIOCOB 3a GapabaHuK;

5) HecoBnajJeHHe OCeH NOUBHXHOH CHCTEMbl H HMXKHEro Hjau Bepx-
HEr0 NMOANSATHHKOB.

6) Perynuposka modros.

Beauunrn mo@Tos noasux-
HOl cHCTeMbl R BepPTHKANbHOM M
FOpH3OHTANLHOM  HANpPABJIEHHAX
ZOMKHBL 6biTh 0,2—0,3 MM; Ta-
Kasi BelHYHKa J/I0PTOB MOKET
OulTb OMpejeseHa Ha CAyX, RAad
yero MNOJBHXKHYIO CHCTEMY pelie
TIHHLIETOM [EepEMEeLlaloT B BEpTH-
KaJIbHOH ¥ TOPH3OHTAJbLHOH nno-
ckocTax. IIpH 2TOM, eciH BeJH-
ypHa m0odTOB He npeBnimaeT | )
0,2—0,3 mm, nepemelieHHe nO-

ABUXHOH CHCTEMHl eXBa 3aMeT-  pu. [1.3, KonTakTHafl CHCTEMA pe.e
HO 1HEBOOPYXKEHHBIM T1a30M, HO

CONPOTHBJCHHA.

CJABIMHE  YAapH KOHIOB OCH P

0 NOANSATHUKH ] —HIDKHAR NJacTHEa; 2—sepxuad lLjac-
g THHA.

IMocne nomauu Ha pene co-
NPOTHBNEHHS HOPMAJBHOTO Ha-
npA¥eNnnss oT TPaRcoOpMaTOpoB HaNpAKEHHH H lporpesa pesie npous-
BOJIMTCS TOBTOPH2A npoBepKa Haluuua awdTOB.

B) PerysnpoBka KOHTAaKTHOH CHCTEMBI.

KoHTakTHBIE CHCTEMB! pesie CONPOTHBAEGHUA AOMKHB ObiTh OTpery-
AUPOBaHB caenyouM obpasom (puc. I1-3): WuxKHaAg miacTHHA, Gonee
MWecTkan, ycTaHaBAuBaercsd TaK, 4yTOGH B HOPMAJIbHOM peXKHMEe OHA He
ynupajnach B nepefHu#i ynop, ycraHapJHBaeMHIH OT Hee Ha PacCTOSAHHH
0,2--0,3 mm. Ee XBOCTOBHK JOMXEH MPHKAcAaThcl K 3aiHed OrpaHHUK-
TeJAbHOW IJIaCTHHE, YCTAHOBJEHHOH moA yrioMm mpuMepHo 100—I110°
K KOHTAaKTHBIM IUIaCTHHAM, H 00ECNeyHBaThL 3HAYHTEeNbHOe TPEeHHEe TPH
HaXKaTHX HA KOHTAKTHYI0 NAACTHHY. BepxHasi naacTHHa, HMelomas He-
3HAYHTENLHYK YNPYrocTh, YCTAHABJIMBAETCS TaK, YTOOH OHa MpHKaca-
Jack K nepefHEMY YINODY, HO NPAKTHYECKH He HMeNa NpeiBapHTEJbLHO-
Yo HaxaTus Ha ynop. XBOCTOBHK €€ AOJAXeH OTCTOATh OT OTpaHHYH-
TeJbHOH NJIacTHHBI, pacnojoxennoil non yraom 120—130° X HekoHTakT-
HbIM nnactuHam, Ha 0,2—0,3 xm,

BepxHfs MArkas nnacTHHa B HOPMAJbLHOM DexXHMe JOJNMHA BHCTY-
natb Hap kectkoit Ha 0,2—0,3 M. Yroa BCTpeuH NOABHKHOTO H HeEMo-
IBHKHOTD KOHTaKTOB joxen Guith 25—30°% paccroslie MeXAy Heno-
IBHAKHLIM ¥ TOABHKHBIM KOHTAKTaMn AOMKHO OBITh He MeHee 1 M,
MOeCTKAst KOHTAKTHAs MNAcTHHA NMPH COBMECTHOM XOAe HeNOABHIKHOTO H
MOABHXKHKOrO KOHTAKTOB He JoJIxHa mporuGarthest Gojee deM Ha 0.5 mm.
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IMocne perynupoBKH KOHTAKTHOH CHCTEMBI HaJJMeXKHT NPOBEPHTD,
YTO MPH COBMECTHOM XOJe KOHTAKTOB B MPOUECCE HX 3aMbIKAHMA ¥ 0CO-
6GeHHO pa3MBIKaHKA XBOCTOBUKM KOHTAKTHHIX TMJIACTHH CKOJb3AT NO OTPa-
HIYHTE/IbHBIM T1acTHHaM Ge3 3aefaHui,

2. Pacuer ycTaBoK penie CONPOTHBJAEHHS MO COMPOTHUBJAEGHHIO cpada-
ThIBAHHS.

Pacyer BTOpHYHBLIX 3HAueHHH CONPOTHBJEHHS cpadaThiBaAHHs [pPO-
H3BOJHTCA NO dopmysae

Zcp.n”r

Zcp.n'r: ny ’ OM/giGS‘y.

rae Zgp, g — lepBUyHOe 3Ha4yeHHe CONpoTHBJeHHA cpabaTuiBaHUA 2a-
UMTHl COOTBETCTBYIOUEH 30HbI, BEJIMYHHA 3TOrO CONPOTHUB-
JIeHHd paccydTelBaeTCs B COOTBETCTBHM ¢ PykoBoastuiuMu
yKa3aHuaMH no peJefiHofl 3awuTe;
ny — Kk03dPHUHEHT TPaHCHOPMALHH TpaHC(POPMATOPOB TOKA,
ny — Ko3¢QuunedT tpaHcpopMaldd TPanchopPMaTopos HaupsKe-
HHSL.

3. Bui6op xo.1yecTBa BHTKOB NEPBHYHOR OGMOTKH TPAHCPEAKTOpPa

H pacyeT MPOLEHTA BHTKOB O6GMOTKH aBTOTPaHCHOpPMATOPa HANPAKEHHA,
Uncqo BHTKOB NEPBHYHON OGMOTKH TpaHCpeakTopa BulGHpaercs H3

CJIeAYIOUHX YCAOBHIT:

a) Ecay TokM K. 3. Ha rpaHHue 30H OJIM3KH K TOKaM TOuHo# paGo-
Thi peje, TO AJsf MOJYYeHHH HaHMEHblLIero Toka TouHoH paboThl y peJc
COMpOTHBAEHHS Caelyer GpaTh YCTABKY Ha TpaHcpeaxTope, GaHXKAiillyIo
MeHbIIYIO K CONDOTHBJAEHHIO CpPaGaTbiBaHHs NepBOX 30HL (MAKCHMAaJb-
HO BO3MOXKHOE HHCJO BHTKOB).

0) Ecian TOKH K. 3. 3HAUMTENAbHO NpEBHIUANT TOKH TOYHOH PaGoOTH,
TO IJ5 NOJYYEHHs] HAHMEHbilero BAHAHHUA leneff TOka Ha Uenmd Hanps-
JKeHH§ yCTaBKa HAa TPaHCPeaKTope BbIGHpaeTca MHHHMa/lbHOK c CoG.o-
JeHHeM YCJOBHS

0.1Z 1y < Zo < Zys

YTO onpejenseT MHHUMA/IbHO BO3MOKHOE 4YHCJIO BHTKOB Ha TPaHCpeak-
TOpe.

Ilpn puGpannofi ycTaBKke Z, Ha TpaHCPeaKTODe MPOUEHT BHTKOB
o0MOTKH aBToTpaHcOPMAaTOpPa HANpsxKeRusd MNOACUHTHIBaeTcsi 10  dop-
MyJe

z
n =Z—Y°~- 100%,

rae n—cyMMa UMD y THe3a Ha aBTOTpancopMaTope HanpsKeHus,
B KOTOpble BBEPHYTHI WITEKKePLI;

Z, — MHHHMAJLKOE COIIPOTHBIEHHe cpalaThiBaHHA pesie CONpPOTHBJE-
HHA, PABHOE JAHROH vCcTaBke Ha TpaHcpeakTope npu n = 100.
Beauyuna Z, Gepercd M3 macnopTa fMaHeJNH HIH NPHHHEMAcTCH
paBHofl ycraBke Ha TpaHcpeakTtope T. (0,25; 0,5; 1,0; 2,0);

Zy — pacyeTHas yCTanka COOTBETCTBYIOIeH 30Hbl, OM, HA (asy BTo-
PHYHBLX.
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4. OileHka 1YBCTBHTEBHOCTH 3aLIHTHI

Mo TOKY To4HOH paGoTHl.

Bropudnstii Tok Touno# paboTel y pene IPC; 2PC; 3PC; S5PC paccyu-

TeiBAaeTCH 10 Qopmyne

t-r_\] =

y pene 4PC — o dopmync

irp

=iy —

n

‘¥ 100’

100
1 L}

i; — TOK TouHo#l paGoTnl peJsie conpotusaeHH mnpu n = 100, Geperca
H3 Tacnopra MaHEAW WJIH H3 3aBOACKOH HH(ODPMAauHH.
OueHnBaeTcs KO3(p(HIHEHT YYBCTBHTEJAbHOCTH 3alUHThH ANA BceX

30H:

ka

lx.3. MEH

ir.p

Ecan 3amac no YYBCTBHTEJLHOCTH OKaKeTcsi HeloCTAaTOYREIM (YTO
QcOoGeHHO BepOATHO anas BTOPOH 30Eb y pene 4PC), cnepyer npoBe-
PHTD AEHCTBUTEJbHBIH TOK TO4YHOH paboTH, KOTOPHIH MOJXET ©OKd3aTbCh
B 1,56—2 pasa MmeHbluie pacuerHoro (cm. pasgen 1I-10, m. 11).

5. CHATHe 3JIEKTPHUECKHX XAPAKTEPHCTHK penie CONPOTHBJGHHS Npo-
H3BOZHTCS NPH BEJMMHHAX TOKOB, YKa3aHHMX B 1aba. 6.

TabGauuna 6

XapaKTepHCTHKA peje
CONMPOTHB/ICHHS

3HavYekHe TOKa, Npil KOTOPOM BepeTcst
nposepKa

YcrpaHeiue CaMoXojon

PeryinpoBka yCTaBOK B
CHATHE 3aBUCHMOCTel

Zep={(9) 1 tep=[(2)

CHsITHE 3aBHCHMOCTH
Zep=f{{)

[posepka paGotel pene ,mo
naMsaTH® TpH K. 3. B MEPTBoIl
3olie

[MpoBepka oTCYTCTBHS MepT-
BOH 30HBEI Yy pesie CONpOTHB-
aeunst (1PC, 2PC, 3PC, 5PC)
npH AByX(QasHoM K. 3.

ITpoBepka  OTCTpOiKH  OT
BJAHSHHA LeNell ToKa Ha uemH
HaNpAKeHHs

MakcHManbHEbIf TOK, KOTOPLIE MOXET
IPOTEKAThb Uepe3 pesie 3aMHTHI NPH TO-
BpeKICHUAX BHE 30HHI, ,3a CIHHOM® HAH
npu Hecuuxpounom ATIB

Toku 10—15 a — I 3oHa, 5—10 a—
II u III 3oHul, HO He MeHee 2ir

Ot Toxa nHavana pPaGOTH MO MakCH-
MaJbHOTD TOKa, MNPOTEKaloWEro uepea
pese 3allHTHl B CTOPOHY cpabaTsiBanHf
pene CONPOTHBAEGHHA NpPH K. 3. B Hava-
Jie JIMHHH (AN BCeX 30H)

MunuaMmaibHBIl TOK, TpOTEKaloutui
yepe3 3allMTy npH K. 3. B HauaJe Ju-
HHH

MunuManbuelli  TOK, TNpOTEKaIOUWHA
yepes 3awWMTy TpH K. 3. B RavaJe
JHHHK

150% MakcumanLHOrO Toka, npore-
KalOllero yepes pesie 3alUHTH OpH K. 3.
Ha WHHAX NOACTAHIHH, OT KOTPPOH OT-
XOAHT JIHHHA
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6. TTpoBepka aBTOTpanCchOpMATOPA HANPSIKEHHA.

BbiBepTrIBalOTCA BCe IUTeKKePbl Ha KJEMMHOH JOCKe aBTOTpadc-
dopmaropa Hanpsxenns. CHuMalOTCi nepembldxu [0—8 na pene IPC,
2PC; 3PC; 5PC u nepembiuku 6—4 u 12—14 na pene 4PC.

Ha asroTpaHcopopmaropsl HanpsieHHs NOJa€TCs HanpsKenue
100 8, samepsercs HAMAarH{YMBAIOWMA TOK H W3MepAercs 5. A, C. Ha
Beex atnahikax (90; 80; 70; 60; 50; 40; 30; 20; 10; 12; 14; 16; 18,5; 19
u 195%). Hamepenus 3. a. c. AONKHB NPOH3BOAHTBCA NPHGOPOM,
HMEWOMmMUM He Meuee | xom Ha 1 s.

JlasHme u3mepeHHH 3, J. €. B NPOTOKOJ He 3aHOCHTCS.

7. YcrpaHenHe CaMOXOL0B pejie CONPOTHBJIEHHS.

IMpu orcyrcTBuM KOMNEHCATOPOB BJHAHHA Lenefl TOKa Ha uenu Ha-
NpAMEHHsl CJeAyeT He TOJbKO YCTPanHTh CaMOXOJ pele CONPOTHBIE-
HHS, HO M DPeryJaupoBKOil caMoX0Aa Ha pa3MbLIKaHHe KOMIEHCHPOBATHL
MOMEHT, BH3IBAHHbI BJAHAHHEM Leneil Toka Ha uemu HampskKends, Pe-
T/ HPOBK2 CaMOXOZOB B 3TOM CJyude NPOM3BOLMTCH B Cielylollledi no-
CJIeI0BATEbHOCTH,

MocTOM MOCTOAHHOrO TOKa MPOH3BOAKTCHA H3MepeHHe CONMPOTHBJE-
HHg TPOBOAOB OT 3aXKHMOB MAHEJH X0 WHHOK (MAH KOJbUa) Lemed Ha-
NpsXKeHHs.

Kuant xaGemefi ueneli HanpsKEHHA oOT IWIHHOK HanpstKeHua Ko
TpaHcpopMaropa HanpsxKeHUs1 MOMKHB GRITh BLIGDAHH TAKOIO CE4EHHS,
yT06H NpakTHYecKH GBIO HCKIIOYEHO BJIHSIHME Leneli HanpsaKeHds OX-
HOTO MpHCOEAMHEHHs Ha uenu HampsxenHs apyroro [JI. 3}

VY Bcex pefe CONPOTHB/GHHS MOMEHTHHE NDYXXHHBI OTNYCKAIOTCH H
3aKPeMmAIOTCS B HeHTPajbHOM NOJIOXKEHRH, Yy BCEeX TPaHOPeaKTopoBs, aB-
TOTPaHCOOPMATOPOR HAMPAMKEHHS H Y YCTPOHCTBA GJIOKHPOBKH 3aILUTH
NpH KadaHHAX HaGUPAIOTCsl pacyeTHble YCTaBKH.

Y pene 1PC; 2PC; 3PC; 5PC ycrpaHeHHe caM0X0Ja NPOH3BOJHTCA
no ToKy. ¥ BCeX TPaHCPEAKTOPOB HabHPalOTCA pacueTHble ycTaBkH. Tok,
COOTBEeTCTBYIOLHH MAaKCHMAaJIbHOMY TOKY, KOTOPHIE MOXET NpOoTeKaTh
yepe3 sawHTy (cM. Taba. 6), nofaeTcs | TNaHe]b (NOOYEPENHO BCe TPH
coyetanus: AB—/PC; BC—2PC; CA—3PC u 5PC), Bbixofnble 3axKH-
Mbl TOKOBHX leneHd XO/MKHH OBTh OOBEJHHEHH C HYJEBbIM NDOBOIOM.
I.lerm H4NpAXEeHHA nNaliesid 3aMblKaOTCA 4yepe3 CcoelHHEeHHble B 3BE3jy
COMPOTHBJIEHHS] Ry, PaBHHE CONPOTHBJeHH0 (a3el KaleJsl OT TNaHenH
1o TpaHcGopMaTopa Hanpsikerds. fIkopo peae 16PIIy (I7PIIy) nmonxel
OLITh 3a(PHKCHPOBAH B MOATAHYTOM COCTOSHHH.

YerpaHeHHe caMOXOfa NPOH3BOZHTCS MOBOPOTOM CEpAEUHHKA, [10-
nyckaercd TakoH caMoxoj, KOTOPHIft JIMKBHAHDYeTCA 3aKPYyYWBAHHEM
NPYKHHH HA yrosi He Gosee 5—10°.

Ecau mosopor cepheunHka Ha 360° He MPHBOAHT K HEO6XOLHMOMY
YMOHBIUEHHRIO C2MOX0/]a, CAeAYEeT HEMHOrO YBEJHYHTb JbICKY Y c<epJeu-
HHKOB pejie NyTeM ee CIHJAHBAHHA (MOCJE CNHJIHBAHHS JIBICGKH €e Haxo
0653aTeNbEO 3aKPACHTb OAHPOR BIH MKHAKOPA3BEXeHHBIM GaKeJHTOBLIM
nakom). IlTockoabky y myckoBwx pene (IPC; 2PC; 3PC) ycrpanenue
€aMOX0Za He ABJAETCH OOS33aTeNbHBIM MEpONpHsaTHeM (IpH HalHyUH Gbl-
CTPOREHCTBYIOLIHX 3AL(HT HA BCEX CMEXHHIX JHHUAX), CHHIHBAHHA JLIC.
KH y 3THX peje MOXHO He TPOH3BOJHTE.

Y peae 4PC ycrpaHenve CaMOXOAa NPOUIBOAHTCA NO HANPAKEHHIO
B cAeRylolieM NOpsaaKe: ’

a) ycrpaHsercs €aMOXOjJ MOBOPOTOM cCepREYHHKA NpH- nofaye Ha-
npsxenua 100 8 wa Pasw A ¥ B (3axuMu nanenu //—21); npu stom
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Mexny ¢azamn B w C (3ackuMbl naneay 2/—3/) M0MKHB GbITb BKJIO-
yeHH CONPOTHBJIEHHS, PaBHueE 2Ry,

6) ua ¢asnt B n C madesmn (3akumbl manenu 2/—3/) noaaercs Ha-
npsikerne 100 8; daant A u B manenn (3axumpr nanemt !I—21) 3a-
MBIKAIOTC YEpes CONPOTHBJeHHs 2Ry. Ycrpauenuwe caMoxona ITPOH3BO-
AHTCH TONK/IIOYEHHEM H H3MeHeHHeM conpoTHmaenns 4RI0; npun 3TOM
JoycKaeTcs HeGONBIUIOH CAMOXOJ B CTODOHY PA3MLIKAHHA KOHTAKTOB
(ycTpansiiouHitcs 3aKpyuHBaHHeM TPY)XHHH Ha 'yrodl nopsgka 10°).
Ecn# moskniouense cOnpoTHBASHHA 4R/0 NPHBOAMT K YBEJHYEHHIO CAMO-
Xo[a, TO STO COMPOTHBJAEHHE cJAeXyeT MOAKAIOYATL K XPYroMy KOHIY
OOMOTKH TIONIIOCOB (AJIS1 YEro TPOBOXHHK, HAYILHH OT COPOTHBJEHHS,
CJIeYeT NepeHecTd ¢ 3a)KHMa 9 na sakum 7).,

[Tocne ycrpanewns camoxofa y pene 4PC mpOH3BOIHTCA BRIPABHH-
BaHHe YIVIOB €ro KOHTYPOB, I/ uerc ofa KOHTYPa pede BKIIOYaloTes
napaaneabio (3axkuMbl 2 u 16 pene 4PC coefHHSIOTCH BMeCTe) H Ha
3axuMp 2—38 mojgaerca nanpaxenne 100 6. HMsmeneHHeM compOTHRJe-
HUA 4R6 Bpalmalomuii MOMEHT YMeHplIaeTcs R0 HYJA.

TMocae ycTpaHeHHs1 CaMOXOJOB MOMGHTHHE NDYMHHB peJe COIrpo-
THBJIGHHA 3aTArHBAlOT Ha yroa 256—30°. [aa cHIXKEHHS TOKOB TOWHOM
pa6oThl JONyCKaeTcsd YMeHbIATh yroi 3aTdxKu xo 10—15°

8. CxeMH J1J51 CHATHA SJEKTPHYECKHX XAPAaKTePHCTHK peje compo-
THBJIGHHA.

Jns cHATHSL 3/eKTPUUECKHX XapaKTEPHCTHK pelle CONPOTHBJEHHS H
AJ9 NOCJENYIOLHX HCIBITAHHA 3aIMHTHL CMefLyeT HMeTh TPeX(asHyl CcH-
creMy HanpaxeHnuii 100—127 8 4 HCTOYHHK TOKA C MJaBHOW perylaHpoB-
KOH TOKa OT MyJsl A0 MaKCHMAJbHOTO TOKA, KOTODLIi MOXKeT IpOTeKaTb
yepes 3aumMTy (cM. Taba. 6) ¢ BO3MOXKHOCTBIO NJABHOTO H3MeHeHHS ¢a-
3Bl MEXIY TOKOM H 'cHCTeMOl Hanpskeruil, Ilaa ofecrnedeHnss CHHyco-
HIanbHOH POPMH KDHBOH ToKa B LelOb TOKA DEKOMEHAYETcHs BKIIOYHTHL
CONPOTHBJ/GHHE, PACCYHTAHHOE HA MaKCHMaJbHbi# TOK. TIpH noJb3oBaHUH
jazosossT™erpoM LIJIDM Mocsiepro 3T0 collpoTHBIeHHE HCMONAL3YeTCH
JIS U3MepeHHs1 a3kl ToKa.

Ecan na ofbexte OTCYTCTBYKOT YCTPONCTBA AJS NIPOBEPKH CJAOMHLIX
33LWHT, TO COGHPAIOTCA CNELHaJbHLE HCNHTATebHbBIe CXeMBI.

B 3aBMCHMOCTH OT HMEIOLIEHCs anmapaTypH MomeT GHTb PEKOMEH-
HOBAHO HECKO/IbKO PAa3HOBHIHOCTEH HCNBITATENBHEIX CXeM:

a} Ilpu mocrarouHoit MOmHocTH dasoperyusropa (anu apyroro a-
30BpalAOUIero ycTPOHCTBA) K HEMY HellOOpeACTBeHHO uepes peocTaT
HIH C MpOMeXyTouHo# TpanchopMauueii (HanpuMep, yepes aBTOTParcOp-
matop JIATP u _korelpHHI TpaHcopMaTop) NOAKMIOHAOTCH UENH TOKA.

Llenu HanpsikeHHa B 5T0M CJydyae DEKOMEHAYETCH NOMKIIIOUHTD ue-
pe3 COOTBETCTBYIOIIHE DeryJHpYIoliHe YCTPOHCTBA K CHeUHalbHO BHe-
JIGHHOMY TpaHcopMaTopy HaNpAKeHHAs HJIK K IPYrOMy HCTOURHKY
TpexdasHoro HanmpsokeHHs, obecneuuBaiomieMy HEOGXOMHMYI0 CcHMMeT-
PHYHOCTb H [NOCTATOUHYIO CTAGHILHOCTE HampXKEHHs.

6) Ilpn wHeGouibofi MOUHOCTH Tpexdashoro ¢asoBpauaoilero
YCTPOIiCTBA X HeMY HOAKJIOUANOTCA UENH HANpAXKEHHS, LenH TOKa nol-
KMIOYanTesd K ApyroMy, Gojiee MOWHOMY HCTOYHHKY NATaHHA.

B) Tlpu orcyrcTBuH (a30BpAlLATENLHOTO YCTDOWCTBA ¢ IWIABHLIM
uaMeHeHuieM (asul a3y ToKa MOKHO H3MEHATb CTyNeHsMH wuepes 30°
WCMOJIB3YA DasaHYHbIE COuETaHHT TpexdaszHofi CHCTeMbl HaNPsKeHRI
¢ Hynem.

B HacTosmieit MHCTPYKUMH B KaueCmBe NPHMepa PAaCcCMOTPEHH CIIO-
COGHl CHATHS SJAEKTPHUOCKHX XaPAKTEPHCTHK pejie CONPOTHBAGHHA H 3a-
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ILATH TPHMEHHTEBHO K CXeMe HCNLITaHHR ¢ daszeperyasTopoM MOULHO-
ctei0 500—1 000 sa (cayuait «6») c peocTaTHo# peryiMpoBKOH Hanps-
HKEHH .

CufiTHe 3MEKTPHYECKHX XapaKTepucTHk y pene IPC; 2PC;, 3PC;
5PC npoussoautca no cxeme puc, II-4, a y pene 4PC no cxeme puc. I[-5.

IIpH CHATHH XAPAKTEPHCTHK aBapHiHble HanpsKehds MOAAIOTCA HA
NPOMENYTOUHYI0 3aKHMHYI0 cGopky ITK, oTienenwyio OT 3aiKHMOB na-
HEH CONDOTHBJEHHAMU Ry, PABHBIMH COTPOTHBJIEHHIO JXHJAB KaGess
o1 TpanchopMaTopa HaNMpsKEHHs MO NAaHeNH, uTo HeoOXOAHMO Aas yue-
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Puc. [1-4. CxeMa nposepku pene conporusnexns I/PC, 2PC, 3PC, 5PC

PP ~aszoperyantop; PC—KOHTaKTH [POBEPAEMOrO Pene CONPOTHBACHHR; HJ —
HEOHOBAs /1aMNa (pacnoJaraeTcs y BoJabTMETPa V,); R, — 3KBHBaJEHTHblE CONpPOTHR- -

NeHAda; /7K —npoMexyTodunast 3axkamHas cOopka; P —npubop LA H3MepeHHS yraa

MEXNy TOKOM H cucTeMOl HanpsikeHu#t (basosonbrmeTp, dazoMeTp H xp.): {T— nepe-

KJ1ioyarent (Heo0XoauM TOJALKO TMPH HCMONL3OBAaHHH da3osoibTMeTpa HuKHTCKOrO);

Ry=~conpoTHB/IenHe HAa MAaKCHMalbHuI TOK; Ry— novenyuoMerp (200— 300 om); H5-1,

HE-2, HE-3~—ucnmTaTenbhnle GJOKH 3alHTH: T — KOoTeAbnLIf TparicopMaTop;
AT —avroTpakchopmarop thna JIATP-1 uaun JIATP-2,

28



Ty fa\CHHS HANDSIZKEHUs! B NPOBOJAX H CO3AAHHA YCAOBHI 1450 BO3HHK-
HOBEHUS HalpsKeHMIT HABOAKH B LENAX HANpsKeHHs.

9. HactpanBaercsi 1OJHOe CONpPOTHBJGHHE CpaBaTHBAHHA KamIOoIo
pene conporusaenus [pene IPC, 2PC, 3PC, 5PC (nepBasi H BTOpas 30-

~100-2804

el

HA

~127-2208
ABC

ak3
(8t dwer
]

Puc. II-5. CxemMa npoBepkH pene conpoTHBaeHHa 4PC.
Ry=R;=20+300m; V, n V;— BoabTMeTpPH OaA
KOHTPOJIS PaBEHCTBAa CTOPOH TPeyroJibHHKA Hampsike-
unit, OcrasbHble 9JEMEHTHl COOTBETCTBYWOT puc. 114,

Hbl) no cxeme puc. II-4, pene 4PC (neppas u BTOpas 30HBE) — MO CXe-
me puc. I1-5] npn 3anavubix yrae u Toke. Eciu ToK W yroa HacTpORKH
He 3aJlaHbl, TO TOK HacTpoikH Geperca W3 Ta6a. 6, a yroJ HacTpOHKH
npunumaercss pasHeiM 60° ams JIDIT 110 k8 u 80° mas JISIT 220 xs.
3agadHas Beauuunna Zcp (oM Ha ¢aszy BTOPHUHBIX) ofpejelsiercs 10
dopmyuie:
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U
Zev=1gr
rze U — vanpskenue, cOOTBETCTBYOLiee cpabaThiBanHio pese (Mokasa-
Hue BoJabTMeTpa V, cxeM puc, [I-4 n II-5);
i——'rolx HacTpoiikd (noxasanwe amnepMmeTpa A cxeM puc, 114
u II-5).

Ilpu peryunpoBKe yCTaBOK AHeTaHUHOHHHX pene 4PC u 5PC B nep-
BOfi 30He aKOpb pese [6P[1y (17PI1;) poaxed GbiThb NOATAHYT.

Tepey HacTPOiKOH pese Ha 3a1aHHYI0 YCTaBKy PeKOMEHLYEeTcs OpH-
EHTHPOBOYHO ONpeie]HuTh BeMHYHHY YIJla MaKCHMAJbHOH 4YBCTBHTENbLHO-
CTH peJie, yTo JesaeTcsl No 3acedkaM ABYX yIVIOB @y H Qg mpH Z=
=(0,7+0,8)Zcp (pue. 11-6), yron @u.sx Oupemensercs no dgopMmyse
P14 ¢4
g

Pu.a =

IIpu pacxoKneHHH yraa HAaCTPOHKH H Yrita MaKCHMaJbHON 4yBCTBH-
TEJLHOCTH Ha BeJauuBHY 4o 10° H3MeHsTb yrofl Qu,u He PEeKoMeHIYyeTcH.

B cayuae e Gospllero OTKAOHEHHA YroJl MakCHMaJbHOH YyBCTBH-
TeBHOCTH MOMKET OHThL OTperyJupoBal W3MEHEHHeM COIPOTHBJ/eHHs R2
{a ans pene 4PC pONONHUTENBHO euwie H conpoTHBIeHHs R7). Mamenenne
yria @u.n MoxeT OLITb JPOH3BEREHO TOJIb-
KO [0 COracOBaHHIO H € pas3peulerusn
LICP3AHUT cucremst.

[Tpu perynupoBke yrya @u.« cOHBaer-
cq luKkanaa penae, KoTopas & Cayyae Haxob-
HOCTH MOXeT OHThL MOAKOPPEKTHPOBaHA
ONHOBPEMEHHBIM H3MEHeHHeM [OJIOXKEHHs
MAarHHTHOrO WIYHTA.

Yeennuenne comporusienus R2 (R7)
IPHBOARUT K yBENHUSHHIO YIia MaKCHMAL-
HOH YYBCTBHTEJNLHOCTH (Pm.q) H 3. 0. C.
TpaHcpeakTopa (COOTBETCTBEHHO H K yBe-
sudeniio Zcop); BBHUABHMKEHHE MarHATHOrO
Puc. 116, Onpemesenne UYHT2 H3 3230pa NPHBOJUT X YMeHbLIEHHIO
yria MaKcHMaJbHOM 4yBCT- ;p ;uBazcleﬂ %ogy:;g"l\l«u; OTKJOHRHHA 3. J. C.
Bnrenbﬂoc'r:a;o ABYM TO4- Y pene 4PC 3anaHHas ycTanKa Ha-

’ cTpanBaercst mJja Pas A 1 B, B u C &

nposepsiercs aas $az C u A. Ilpn nposep-

xe pesie 4PC uHeoGxoaumo no BosbTMeTpaM Vz u Vs (puc. 11-5) xom-

TPOJIMPOBATL PABEHCTBO HANPKEHHI MEMNAY «HENOBPexJeHHoH» (a3ol
H KaXKILoil H3 «NOBpPeNACHHbIXY.

Ilpn ypapHenHHIX yrnax o6MoTok pese 4PC Benuuunsl Zcp (mpu
ONHHAKOBHX OTnafiKax #Ha Tg) He MOMKHH OTMHYaTbCA GoJce Yem Ha

Ecau pasumna 3 Zcp mpeBbiwaer 5%, 410 B GOJLUIHHCTBe CayyaeB
Ghipaer BH3BAHO GOJBLUIOA pastiiieil YrJI0B MaKCHMANBHON YYBCTBHTE/b-
HOCTR pejie NpH PasAHSHBX COYCTAHHAX 3aMKHYBIIEXCH (a3, To ciaexyer
H3MEPHTb BeJIMYHHH H (aspl 3. 4, c. 060HX TPAHCPEaKTOPOB H CPaBHHTbL
HX MeXRY colofi. DneKTPORBHAKYILHE CHJIK TpaHcpeakTopos y pene 4PC
(c DonkaOYeHHHME conpoTnsneRuamMa R2 u R7) N0MKHHE GbTh COBHHY-
TH [0 OTHOWIEHHIO K TOKY Ha yroJ, GJAH3KHR K yray MaKcHMaJbHol uys-
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CTBATEIILHOCTH pejie, npHueM (asossle yraH 9. . ¢. 0GOHX TpaHCPeakro.
POB HE HOJIKUBL OTAMHATLCH MEWuy coGofi Gosee yem Ha {,5°%

IMpy 3HAUKTEJLHOM OTKJ/OHEHHH YCTABKH OT LIKaJu pejne (fonee
yeM Ha 15—20%) u OTKJAOHEHHH yrJla MaKCHMAaJbHOH YYBCTBHTIBHOCTH
OT NaclopTHOTO 3HayeHds (Ha 15—20°) cieayer B nepByio ouepeab
M3MEepUTh B&JMYMHB ¥ (aspi 9. 1. C. TPaHCPEAKTOPOB, W TOJBKO JlOCAe
5TOTO NPOBEPHTL TIAPAMETPhi OCTaJbHLIX 3/1eMeHTOR KOHTYPOB pagoueii
H noaspuayouleii oOMoTOK pene.

TaGauuna 7

Benuuuna 9. 4. c. TpaHCpeaKTopa, H3MepeHHast TPHGOpoM C
CONDOTHBJEHHEM He MeHee | KOM/é IPH BKJIOYEHHH OGEHX TO-
KOBhIX OGMOTOK Ha yCTaBke 2 H OpH Toke 5 4, @
Pese conporisaeHHs
Conporusaenue R2 (R7) Conpotusaenne R2 (R7)
OTKJ104eHO BKJIDYEHO
1PC; 2PC; 3PC; 92742 204+1,5
SPC
4pPC 25,54-0,5 224-0,5

Ilocsie OKOHYAHHA PEryJHPOBKH ycTaBOK fo Zcp CAeAyeT AOMOJHH-
TEJIbHO TNPOBEPHTb 3aTANKKY TEKKEPos B NHe3dax y aBToTpaHcdopua-
TOPOB HANpPAXEHHA H TPAHCPEAKTOPOB.

10. CHuMamTCA YIVIOBEe XapaKTEPHCTHKH BCEX peJie cOMpOTHBJEHHA
(y pene 4PC n 5PC ana nepsoit W BTOpolt 30H) NpH TOKE HACTPOMKH.
Y pene 4PC xapaxTepuCTHKH CHHMAIOTCSl LJisi Bcex couyeTanmii  ¢as.
[To cHaThIM XapaKTepHCTHKAM MNPOBEPSIOTCA YN MaKCHMalbHOH YyB-
CTBHTEJLHOCTH peie,

11. Cuumaerca 3apucuMocTb Zep=f(/) npu yrie HacTpofiku IJIs
Bcex pese conpoTHsiedns (y pede 4PC u 5PC nns mepsofi B BTOpoil
:gm). Oas pene 4PC XapaKTeDHCTHKH CHHMAIOTCA MJIsS BCEX COYeTaHH

as.

Xapakrepuctuku Zep=[(J) cHHMaOTCA N0 MAaKCHMaJbHOTO TOKa,
KOTOPHH MOXET MPOTeKaTh 4yepes peJie 3aliHTH B CTOPOHY cpabaThBa-
HHA peJe CONMPOTHB/EHHH TpPH K. 3. B Hauaxe Jaduuu (cM. Taba. 6), npH-
yeM HanpsDKeHHe c/ielyeT TOBbINATh ToJbko Ao 100 &; ocTajbHylo
YaCTh XapaKTePHCTHKH CHAMalOT Ka4yecTBeHHO, YBeJHYHBAas TOAbKO TOK
H HE YBeJIMUHBAs HanpAXKEeHHe, yeM OlleHHBaeTcs cpabaTbiBaHue pene
npn GoJblluX TOKAaX, TAK KaK HMeNM MecTo OTKasnl peje B padove
13-32 HaCHILEHHA.

[pn cua™MH xapakTepuCTHKH Z.p=f(/) npousBoAHTCcs OUEHKA
HeHCTBUTENBHOTO TOKa TOYHOH PabOTh, H, €C/AH YYBCTBHTENLHOCTh 3a-
WHTHl M0 PACYETHOMY TOKY TOUHOH paGoTH Gbla HEAOCTATOYHOH, ewe
pas NPOM3BOJHTCH OLEHKA YYBCTBHTENLHOCTH 3AUHTH Mo JAEACTBHTE]b-
HOMY TOKY TOYHOH paGOTH.

B cayuae, ecan TOK TouHOM paGotw 3HauHrenbHo (Ha 20%. m Go-
Jiee) npesHUIaeT pacueTHHH TOK TOuHOfi PalOTH, cAelyerT OUCHHTbL Be-
JIMMHHY CaMoXORa H ITOBTOPHO NPOBEPHTb OTCYTCTBHe 3aTUpalMii mo-
JBHXKHON CHCTEMBl H YroJl 3aTAMKH TNPYHHHEL
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1-11, MIPOBEPKA CXEMbI NOCTOAHHOrO TOKA

1. IlpoBepka cXeMbl TMOCTOSHHOrO TOKa MPOH3BOJARTCA DYYHHIM 3a-
flyCKOM peJlé @pH  HanpsKeHHsX ONEePATHBHOTO TOCTOSTHHOTO TOKa
08Uy u Uy B 3amanHoM pexyMc paGoThl NaHeaH, JJs YEro AOMKHbLI
6biThb MpeNBaPHUTENbHO YCTAHOBJEHL 3aJaHHble DEXKHMHLIE NePEeMbIYKH,
Ha3HaueHHe KOTOPHIX IPHBEAEHO B Ta6a. | u 2.

HanpsixkeHue onepaTHBHOTO NOCTOSHHOTO TOKa Ha NaHeab Nojaer-
cs NOABEMOM C HYJIA yepe3 MOTEHUHOMETDP; NPH 3TOM BeaeTcs Habaoae-
HHE 3a BOJBTMETPOM, MOAKJIOUENHbIM MapasyieqbHo BHIXOJHbIM 3aXKH-
MaM NOCTOSTHHOTO TOKA AJA BLISIBAGHHs BO3MOXKHBIX NOBPC/KIEHHE HAH
HeINpPABUJIBHOIO BBITOJHEHHs! CXeMbl OCTOSTHHOrO TOKa.

[Ipy nojaue nOCTOAHHOIO TOKa HAa NaHedb NOATATHBAIOTCR peJe
16PIly (17Plg), 8PMy u 8PIllg. Moxer Takke TPOU3OHTH 3anyck
CXeMbl ycTpoHcTBa GJOKMPOBKH NPH KayaHHsX.

2. ITpoBepky cXeMbl NOCTOSIHHOTO TOKa pPEKOMeHIyeTcs NPOBOIHTD
B CJEIYIOUedl TNOCNef0BATENIbHOCTH:

a) IlpoBepsieTca cHSTHE «MJIOCa» €O CXEMbl KOHTaKTaMu peJae
I17PH —no ornanauunio pene [6PI1; u cHATHe «mocas Co CXEMbI KOH-
tTakramu pene 8Pils u 8P, Ana panbdefiiell nposepky CAGAyer 3a-
KJAHHHTb IKopb penie 8Py B oTnaBlueM noJOXeHHH.

) 3aMmbiKaHHEM OT pYKH KOHTAKTOB BCEX NYCKOBRIX OPraHoB TIO-
oq%pe,mo nposepsieTca yeTKkag paboTa NMOBTOPHTENAs MYCKOBbIX OpPraion
16PI1. (17P[1:) u nepexmouawowiero pete I6PM, (I7Py).

B) B samute T13-157 nposepsercs ynepxkusaukie pene 6PB npu
npuTanyToM Akope [6P[1; HaxaTueM Ha MJyHxep pene 6PB.

,x}) IIpoBepseTcs pabora 3amMTH MO 1enu TpeTbell 30HBI Ha pede
10PIT,, Ge3 ycKkopeHusi U npu yckopeHuu nocne AIIB, ecau oxo npeiy-
CMOTPEHO.

1) Ilposepsierca pafora 3allMThl 10 lensM nepBoii i BTOPOii 300
Ha peJse I%PHB 3aMblKaHHEM OT PyXH KoHTakToB pese 4PC n 5PC npu
3a1aHHOM pexHMe OJOKHDOBKH, mnpu ¢uKcanun Han Oez duxcauuu
«MFHOBEHHOro 3aMepa», NpH YCKOPEHHH BTOPOH 30HBI MW 0Oe3 Hero.

IIpH HCOBITAHMAX N0 NIL «T» W KA» NPOBEpAETcs YeTKOCTh cpabarhi-
BaHH$ yKa3aTeJbHbiX pese.

_€) Iposepsietcs yaepxusauue peae I6Pl1, (17PIly) no uenn nep-
BOH 30HLI,

Ii-12. HCNbITAHHE H3O0JIALLHH NAHEJH NOBbIUEHHBIM
HATIPSA)KEHHEM

Mcnbitanne u3oasunu Bcex Lemefl naHesy Mo OTHOIIEHHIO K KOp-
NyCcy nApOM3BOJMTCS NepeMeHHuM Hanpsaxenuem 1000 s » Teuenne
1 mun.

Jlo MCMBITAHHS MOBLILIEHHNM HanpsaKeHHEM M [OCJe HEero NPOH3BO-
JIHTCS K3MEepeHHe COTPOTHBVIEHHA H3OJSLHMH pasfenpHo Uenel nepeMeil-
HOrO HanpAXeHHd, TOKa, CHTHAJH3aLHKM H ONEePATHBHOID NOCTOAHHOIO
TOKa 110 OTHOIIEHHIO K Kopnycy merommerpom 1 000—2 500 s.

ITepeq HcnbiTaHHeM H3OJALMH TIAHEJNH ClleJyeT MpOBEPHTb 3aTAXKKY
BCEX BHHTOB KJEGMMHDBIX COGAHHEHH{i Kak BHYTPH KOMIUIEKTOB, TaK H
Ha caMofi maHeNH,

[Tpu ucnbiTaHHH H3OAALMM HANpsXKeHHe cClAeayeT NOAABaTb OT Che-
IHaJbLHOI yCTaHOBKM MM OT TpaHcdopMmaropa Hanpsends Thna HOM
yepe3 G6ajsiacTHOe CONMPOTHBJEHHE NpuM NHTaHAW TpaHcdopmaropa Ha-
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NpsiAKeHHs1 CO BTOPHYHON CTOPOHBI C IIOJIHBIM COGJIOJEHHEM MPaBuUA Tex-
HMKH (e3onacHocTH (B COOTBETCTBHH C yKasaHHaAMH «QOOuieit HHCTpPYK-
UHH TI0 TIPOBEPKE YCTPOMCTB pesieiHOH 3alMHTH, 71€KTPOABTOMATHKH M
BTOPHUHBIX [lenefi»).

II-13. KOMIVIEKCHAS NPOBEPKA NMAHEJIK 3AL{HTDI
NPU MUTAHUHU OT NMOCTOPOHHEro HCTOYHUKA

1. CusiTye BpeMeHHOH XapakTepHCTHKH 3awdTbl. CHATHe XapaKTepi-
cTHRH tep=7i(Z) npoussoauTca no cxeme Ppn-c. 11-7 B cnenyrowem Tio-
paaxe: BKMOUAKTCA pyOuiabHukn Py, Py, P, Py u Ps u perynupynorcs
aBapuilHble TOK, Hanmpf)KeHHE H Yroj MexJdy HHMH, OTK/Iouaercs py-
GunvHuK Ps, ofpacblBaeTcsi 10Ka3aHHe CeKyHAOMepa; NOIHHMAlTSs
daakkn ykasaTeJbHHX pefe; pPeocTatom Rs BHIPaBHHBAETCA TpPeyrodb-
HHK HanpseHuil 10 BO3BpaTa CXeMbl GJOKHDOBKH MPH KauaHuax (Yro
¢ukcapyercs no cpabaterBaduto pede §PIIz). Apapuliinii pexum no-
JlacTCs BKOYEHHEM PYOHJbHHKA (M KHomkw) Ps.

XapakTepHCTHKA CHHMaeTcst AJs BCeX COUETAHHR 3aMKHYBIIHXCS
(a3 npn TOM ke TOKe, NPH KOTODOM DPEryjJHPYIOTCS YCTaBKH, IJs 3Ha-
uennil Z, pasmmx: 0; 0,5Z; 0,9Z;; 1,1Z;; 0,92 L1Z5 0.8Zy 112y,

CHATHE XapakTepUcTHK CJIeAyeT [IPOU3BOJMTH B TaKofi mnoclenosa-
renbHocth: AB; BC; CA npu dckmouenHom pese SPC A Bcex Tpex
30H H saTem npH coyetranun CA npu HcknoueHHoM pene 4PC aaa 3ua-
wennlt Z, pasuwmix: 0; 0,5Zr; 0,92y 1,1Zy; 09Zy u 1,1Zyy. Tlpu chsthH
XapakTephcTHku Ajs 3HaveHu#i Z, pasuwx 1,1Z; u 1,1Zy1 npoussoanTcs
Pery/anpoOBKa BbLAGPIKKH BPEMEHH BTOPOR M TpeTbeil 30HW (BpeéMms OTCHH-
THIBAETCA € MOMEHTAa NOAAYH HAa NaHeNb aBapHAHOrO peXMMa 10 MO-
MEHTa 3aMblKaHus KoHTakToB Dene JOPITg).

Ilpn peryndpoBke ycTaBKH 0O BpeMeHM BTOPOI 30HH CAEIyeT MoM-
HHTb, YTO BbIJ€P)KKAa BPEeMeHH BTOPONl 30HBI COCTOHT He TOJbKO M3
BBLAEDKKH BpeMeHu peje 6PB, Ho onpenefsercs caelyiomef CyMMoil
BpEMEH:

b1 =tep upc—spe) T toprspnt A tatorsry T tep sPc—ape) T

+ bepoprry +tsps t bepiopr

Ipu cusirun 3aBucuMocTH  fe.p=[f(Z) caepyer NpOBEPHTb, UTO TNpH
Zy3=0 pene 1PC; 2PC; 3PC; 5PC npu nonaue Ha naHedp aBapHiHhIX
TOKA H HanpsAXKeHHs cpaGaThlBAIOT M YAepkHBAWOTCA B cpaloTasileM co-
CTOSHHH [0 KOHL@ aBapHAHOrO PekHMa, YTO CBHIAET/LCTBYET O UENOCTH
Ileny NOAMHTKH OT HENOBpeXJeHHOH (a3l

2. Onpedesienne TOKa VAEPKHBaHMs BBIXOJHOTO peJie 3aIHTH
(10PI15).

Oas onpenenedns ToKa yRepxkupahua [OPII, ncnoabsyetcs cxeMma
puc. 11-7. Konrakr pene IJ0PITy B uenu OTKMIOUeHHs LIYHTHPYETCH,
B noCjenoBaTeNbHOl 0O6MOTKe pejie nyTeM H3MeHeHHs CONPOTHBJeHHA
peocrata R; ycraHabiuBaeTcs Tox 20—30%. HOMHHANLHOTO TOKa Yaep-
MHBAHHA pevie,

Wmutupyerca nsyxdasuoe x. 3. Bo BTOpOii 30He AJa JioGoro coue-
TaHia 3aMKHYBIIHXCst (a3; nocsle cpalarwiBanus pesje 7PB asapniiuuil
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Puc. II-7. CxeMa Aas cuaTust BpeMeHHOH XapaKTePHCTHKH.
s =Ry =R, =20-+-300mx; V, u V,— BonbTMETpHl [Jf KOHTPOAA pa-
BEHCTBa CTOPOH TPeyroJbHHRA HanpsxeHufi; pene PI1 paa cospanuy
aBAPHHAHOTO PEXHMA; OCTANbHbIE JEMEHTBl AHAJOTHUHE cXeMe puc. I[-4.
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pexuM TOJNYKOM CHuMaetcsi; npH 3toMm pene [OPIly ue monxHo camo-
yaepxusatbea. IlocTenendHo yBeyiHuMBasi TOK B NOC/JEAOBaTENbHOH O005-
MOTKe H IPOH3BOIA HECKOVIbKO Pa3 nojlauy H CHsTHe ABApPHAHOrO pexH-
Ma, OTPEAeNsIOT TOK B nocjefloBaTe/bHOH OOGMOTKe pelle, Np# KOTOPOM
OHO HAaYHHAeT CaMOYJepXKHBaTbCs.

Ecan Henosb3ylorcs o6e nocaefoBaTeldbHee 0GMOTKu pedie, TO Ofpe-

AeJfieTC TOK YIEpPXHBaHHsi pelie noodepelHo KamxAoit H3 ofeHx mno-
cAe10BaTeNbHbX 0GMOTOK.

3. Ilposepka nopeseHHst 3alHTH OPH GJH3KHX K. 3. B 30He n BHe
30HBI ZAeACTBHS 3ALIHTHL.

a) IlpoBepxa noBeneHHs 3auHTH npuH Guu3koMm JsyxdasHom K. 3.
BHe 30HH (¢3a CNHHOH®) B pexHMe JBYCTOPOHHEIo NHTaHUS JIHHMH.

Ha3ssanuas NnpoBepKa JACNAeTCA AN BbIAABJECHAA NPABHJBLHOCTH
BKJIIOYEHHA MOAMHTKHN OT HENOBpeXJeHHEH (1)33!:[.

IlpoBepka NpOM3BONUTCA NDH yrle MEKAY AaBapHAHHM TOKOM H
npexaBapHiHBIM Hanps:KeHueM, paBHoMm 1800+4-¢ (@ — yroa nacTpofiki)
npu 150%, MakcHMaJNbHOTO TOKA, NPOTEKAIOUIEro uyepes 3alUTy Nph
K. 3. HAa IMHHaX NOACTAHIHH, OT KOTOPOH OTXONMT JAHHHA (CM. Tabu. 6),
no cxeMe puc. II-7 njas Beex coueTaHufi 3aMKHyBIUHXca dhas.

Ilpy nonaye Ha naHeab TONYKOM aBAPHAHOro TOKA M CHUIKEHHH HA-
NPpAXKEHHA Q0 HYJH HH Y OJHOTO PeJie CONpOTHBACHHA He NOMNKHO OHTb
3aMeTHOro MNpPOBOPOTA NOABHIKHOH CHCTEMBl B CTOPOHy CcpaGaThiBaHHA
pese (Tak HA3WBAEMOrD «KJIEBKa®).

G) IlpoBepka HelicTBHA 3aLUTHl «M0 NAMATH® TPH OJAH3KHX Tpex-
¢a3nbIX K. 3. B 30He JeliCTBHA 3alIHTH (B €«MEPTBOH 30HE»).

ITposepsieTcst pafoTa KOHTYpa «NaMATH® NOApH3Youel OGMOTKH
pese SPC, a B cayuae yckopenus Tperneii 3oHH mpu AIlB rakxe pene
IPC, 2PC, 8PC.

[Tposepka PaGOTHl 3aLIHTH [POH3BOAUTCA NyTeM CHHXKEHHS HAnpd-
Kenus Bcex Tpex a3 10 HyJss ¢ OXHOBpeMEeHHOH noladefi aBapuiHOro
TOKa — MHHHMAJbHOTO TOKAa K. 3., KOTODHA Teyer uepes 3JaLMHMTY INpH
K. 3. B Hayajle JHHHA (cM. Ta6a. 6). ChHxkeHHe HanpsKeHHs M fogava
apapuitHoro Toka B ¢asu C n A apousBoxaTcs TosukoM. [lpn mposep-
Ke paboThl 3aUIHTH «N0 NaMATH» H3MepsieTcs BpeMs ee CpaGaTHBaHHA.
Ecan npu BhIGpaHHOM pexnMe paGoTH NMaHeJH NPelyCMOTPEHO YycKope-
HHe Tperbelt 30HEl nocye AIlB, ciegyer nposepHTh paboTy «No NaMATH»
BCex TPeX NYCKOBbIX peste NMpH HCKJOUeHHoM pete SPC H NOATAHYTOM
sikope pente 16P11y,

[TpoBepka paGoTH 3aIMUTH N0 NAMATH» [POH3BOAMTCH MO CXeMe
prc. 11-7 ¢ HeoBXOMHMHMH H3IMEeHeHHAMH B LIENAX HanpsiKeHHd, KOTOPHE
noKasaHel Ha cXeMe puc. 11-8.

Ilpu npoBepxe ReHCTBHS 3aWHTH «N0 NaMATH® Heo6X0dHMo obecme-
uHTh 3aaunanue peqe /OPIT, npu cosfaHHu aBapuilHOoro pexiuMa ias
yeTKoH (HKCAlUWu BPeMeHH paCoTH naHend. QHKcauus Moxer OWTb co-
3faHa BKJloueHHeM B lenb Rs koHrakta PllTs mau oriensHoro pyGuab-
HHKA.

Peocratel R|; Rz Rs MOTYT 6uTb HCIOJb30BaHb Te Xe, 4To M
B cxeMe puc. 1I-7, HO BeJHYHHE CONPOTHBJEHHE AONKHB OHTL BhEpa-
Hbl TAKHMH, 4yTOOLI peocTaThl He Neperpyxanucb nocnae 3aMBIKAHHA KOH~
TakTOB pene PII, a npefaBapufiuple HANPAKEHHS GbUIH OAH3KH K HO-
Munaabomy. Ilepen cospannem asapniiHoro pexuMa peoctatamu Ky
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Rs; R; cnepyer BeipaBHSITH TPEYFOJNBLHHK JHHERHLIX HanpsixKeHHii, oGec-
NeyHB TeM CaMBHIM BO3BPAT CXeMbl OJOKHDOBKH B HCXOJHOE NOJOKEeHHe.
B) IlpoBepka noBeneHHs 3alWHTH TPH OJH3KHX TPeX(a3HbIX K. 3,
433 CNHUHOKH» B pexkuMe JABYCTODOHHEro NHTAHHA.
Hansiolt npoBepkofl oueHHBaeTCsd OTCTpofika 3aIHTH OT BAHSHUA
Henell Toxa wa uenu HanpsKedus. [Tposepka npon3BOJHTCA NpH TOKE,

~ 100-2208

Lo

A
A

H cxeme
puc 2-7

¢p

KA czeame pucl-7

IR

o 95 O
c B
Puc. II-8. BugouaMmeHeunas
cxeMa lenmed  HanpaXeHud
puc.-II-7, npepHasnavenHasd nas

NPoBepPKH JeACTBHA 3aUIMTH
no ,naMaTH®

[
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8 1,5 pasa npeBLiUAOLleM  MAakKcH-
MaJbHLIH TOK, MPOTeKaiowuHd yepes
pene 3auldTHl NPH K.3. Ua [IHHAX NO/i-
CTaHUMH, OT KOTOPOH OTXOLHT JIHHHS
(cM. Taba. 6), W CABHHYTOM MO OTHO-
IWeHHI0 K TNpeXaBapHiAuOMy Hanpsixe-
Hulo Ha yroa 180°+@, no cxeme
puc. I11-7 u I1-8 nas Bcex Tpex coue-
T&HHI TnoBpexJeHHbX (a3 Toka, [le-
pej MoLauefl Ha MfaHesb aBapHHHOrO
PRAKHMa Cle[lyeT BHIPABHATH TPEYTOJb-
HUK JuHelHbIX Hanpsxenuis. Ilpu npo-
Bepke y peae IPC; 2PC;, 3PC; 5PC
He [0JIKHO GBHIThb «KJEBKOB»,

Cnenyer uMerb B BHIY, YTO [pH
npoBepKe BJHAHHA llened Toka Ha Ie-
Ny HanpsiKeHHs MoOXeT cpaboTarth pe-
ne 4PC, tak Kak 3. A. C. TpaHCpeak-
TOPOB B €ro KOHTYPAX MOTYT ObITh
CABHHYTH Ha HEKOTOpuii yros, sToT
pexxuM nas pene 4PC He daBJsercst
peanbLHBIM H MOTOMY He HOJMEH NpH-
HUMaTbCA BO BHHMaHHe, MOCKOJbLKY
HMHTalHs TpexdasHOro K. 3. NPOH3-
BOJHTCH [pH TOja4e TOKZ TOJMBKO
B ABe (pa3bl nMaHedH.

r) IlpoBepka noBelelHH 3AIWHTH
npn  O6au3KHX Tpex(a3HbIX K. 3. «3a
CMHHO{» B TYNHKOBOM pexuMe paboTsl
JIHHHH,

[TpoBepka NpPOM3BOAHTCS MO CXe-
me puc. I1-7 u I1-8 Ges ToKa (py-
6uAbHHK P3; pasoMKHYT) AJd BbIsiBJC-
HHA NPaBHJILHOCTH NPOTEKaHHA nepe-
XOJAHBIX OPOLECCOB B KOHTYpax o6GMO-
ToK pene. Hu oaHOo pese conpoTHBJe-
HHA 1NpH 3Tofl MpoBePKe He JOJIKHO
KPaTKOBPeMEeHHO CpabaTbhiBaTh («KJje-
BaTb»).

4. Hamepenne norpeGieHHna TOKoO-
DHIX Henefi ¥ uenefi HanpsuKeHHs 3a-
UUTBl TPH TOKE 5 @ M HanpaXeHnHu
100 s.

IoTpeGnenne He ZOMKIO TIpeBH-
math B uenAx Ttoka 14 eax Ha (asy
(T13-157) u 20 ca ua ¢asy ([13-158),
a B uenax Hanpskennst 80 sa na daszy
(T13-157) u 55 sa na dazy (T13-1568).



[1-14, NPOBEPKA CBA3EW MAHEJH C APYIrUMH
SJNIEMEHTAMH 3ALUUTHI H APOBEPKA 3ALIHUTHI
noja HATPY3KOH

1. Ha naHenbp nopaercs onepaTHBHEI MOCTOAHHBLIA TOK, mpH 3TOM
NPOBEPALTCA NPABHABHOCTL BKJIOUYEHHS «nioca» Ha 3axum 10/ n «Mu-
lyca»—Ha 3amum 102,

2. K uenmtareNbHWM 3a)XKHMaM Ha [aHeM il NPHCOeANHSIOTCA Ble
ueny (oTKAouenns, sanycka AIlB, curHaiansamun u 1. 1.).

3aupra ycTaHaBJAWBAETCA B NOJOXKEHHe AeHCTBHA <«Ha CHTHATI».

3aMbliKaHHeM KOHTAKTOB COOTBETCTBYIOUIHX peJie NPOBEPsercs pa-
GoTa UeHTDAJbIOI CHFHAJH3AUHK NPH HEHCHPABHOCTAX B leNsx Hanpf-
JKeHusl, Bbinajledne (pJaXKKOB YKa3aTelbHbIX pelle I T. 1.; TMPOBePAITCH
rakie uenu sanycka AIlB, yckopewue 3auluTel u B3amoleiictsie 33-
UHTL ¢ IPYTHMHA 3alIHTaMu 4 yCTPOHCTBAMH aBTOMATHKIL

3awuTa nepeBOIUTCH Ha «OTKJIOUEHHe» M OT BHIXOJHOTO pefie Npo-
M3BOJHTCH OTKJIOYEeHHe BHIKJIOYaTels JHHHH He MeHee 2 pas. Ecau au-
nus oGopynosBana AYIB, Bcaen 3a oTkaioueHHeM BbIKJKOYaTesNa OT 3allli-
Thl MPOW3BOANTCHA BR/AWUEHHWe ero ycrpolictBom AIIB. 3auura nepeso-
JHTCH Ha CHIHAJ.

3. Iposepxa npaBHAbHOCTH (DAa3HPOBKU lened HATpPAXKEHHS,

Ha nauenp nogaercs HanpsxkeHHe oT TpaHcgopMaTopa Hanpsimxe-
uust. [Tpoussoaurcsi Gha3upoBKa Lenell HanpAXKEeHHs ¢ 3apaHee H3BECT-
HLIMH (a3amu nenedl HanpsKeHHs Ha CMexHbix naHelsix. [Tocae dasu-
POBKH llenefl HANpsAKEeHHA I[POBEpPAETCd, Bee X Pede CONPOTHRIAEHMUS
IIMeIOT 3anupalouil MoMBHT.

4. [Tposepxa OTCTPOHKH YCTpOiicTBa OJOKHPOBKH NpH KaYaHHaX OT
HeGamaHca Ha Buixoge PHOII ($T0M).

H3mepsercs Tok, TpoTeKaloliuit 4epes 0OMOTKY NOJASPH30BAHHOTO
peae 8PH (8/IP), xoropblii cpaBHHBAETCSI ¢ TOKOM B YCNOBHAX BO3Bpa-
Ta 3Toro pene. MiaMepeHHs NOJKHB IPOH3BOAUTHCA IPHOOPOM, BHYT-
paHHee CONPOTHBJEHHe KOTOPOro 3HAUHTENbHO MEHLlLIe CONPOTHB.EHHS
ob6moTkn pene 8PH (S8ITP), nanpuMep, TecTepoM.

5. [Iposepka npaBHJAbHOCTH COODKM TOKOBBIX wueneil, npoBepka OT-
cTpoliku OT HeGaJjaHca YCTPOHCTB GJMOKHDOBKH mnpu KauaHuax u 0J0-
KHDOBKM PH HEHCIPABHOCTAX B LeNAX Hanpskeuus !,

[Mposepsiercss npaBHiLHOCTh MOACOEAHHEHHS TOKOBBLIX Lieneil B na-
1eJH K TOKOBLIM lensM, WAYIHM OT TpaHcopMaTopos TOKa, B COOT-
BETCTBHH C NPHHSITHIM COeIHHEHHeM TpaHGpOPMATOPOB TOKa B 3Be3dy.

B nauneap nojaercs ToK HanpysKH; CHHMAeTcsl BeKTOpHasi AHarpam-
Ma TOKOB B COOTBETCTBHM ¢ yKasaHHeMm «OOIeH HHCTPYKUHH ToO npo-
Bepke ycTpoficTB pesefiHOH 3aIMThl, 3JEKTPOABTOMATHKM H BTOPHUHAIX
ueneii»; mposepsercss NPaBAABHOCTL AHArpaMMbl NYTEM CONOCTABJIEHHS
BEKTOPHOR XHarpaMMbl C MOKA3aHHSAMH aKTHBHOTO H PEaKTHBHOTO BATT-
MEeTPOB, YCTAHOBJICHHBIX Ha JHHHH, WIH C JAHHBIMH JHCNeTyepa.

PaccuntHBaercs TOK HeGajaHca B HYJEBOM NpPOBOJE INPH Maxci-
Masbnoll sarpyske no gopmyne

. Inarp.maxc

ing.maxe = Iy Tnar
'p

1 YerpoficTBo GJOKHPOBKH NpPH HEHCNPAaBHOCTAX B 1LleNfX Hanpaxe-
Hus B 3awuTe THna [13-158 orcyrerayer.
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Tle iyg,maxc — TOK HeGanaHca npu MaKCHMAJLHOH Harpyske;
ins — H3MepeHHHH TOK HebanaHca;
Tnarp smaxe — TOK MAaKCHMaJbHQI HAIPY3KU (B ABapHAHOM pexuMe),
Tuarp. — TOK HarpyskH, IIpi KOTOPOM HaMepseTcss Tok Heba-
JiaHCa,

IMposepserca oTCTpofiKa GJACKHPOBKH NpPH KauaHHsX OT Toka Hela-
NlaHca cpaBHenHeM TOKa BosBpaTta (no 3Jo) ycrpoiictBa GJAOKHPOBKH
¢ TOKOM HefaJlaHca NPH MaKCHMaJbHOH Harpyske,

6. IIpoBepka nNpaBHILHOCTH BHOOPA HAMPAB/EHHA pejie CONPOTHB-
JIeHHsl.

3ra npoBepka MoiKeT OuWTb cleiaHa TOJBKO IUIS OXHOro MYyCKOBO-
rO OpraHa, eCJH M3BECTHO H3 NPeAHAYIHX HCIOLITaHHH, yTO BCe MYCKO-
Bble H JHCTAHUMHOHHME OPraHbl cpasHpoBaHel Mexay coGoil.

Y nyckosoro pene conpomusienua (/PC; 2PC; 3PC) ouuMaercs
epeMHuyKa /0—&8 u cTaBuTcsa nepeMbluka J/O0—I2, nocae uero pene co-
NPOTHBJEHHA NpeBpaillaerci B pejle MOULHOCTH € YIJIOM MaxkCHMAaJbHOM
YYBCTBHTEJILHOCTH, GJ/HM3KHM K Yrily MAKCHMAaJbHOH YYBCTBHTEJLHOCTH
peJie COMPOTHBJIEHHSA,

B 3aBHOMMOCTH OT HANPABJEHHS MOILHOCTH (UTO ONpenelsercs IO
COrNACOBAHHON € MOKA3aHMAMH BATTMETPOB HJAM JAAHHEIMM JHCNeTyepa
BEKTOpHON JHarpaMMe TOKOB) HA KamJoe peJjie NONAeTcs TaKkoe Hanps-
XKeHHe, yTo6Hl COrJIacHO 30He paGoOTBl pesle MOJYYHTb SBHHE MOMEHTH
Ha 3aMHKaHHe H Ha pasMbiKaH#e KoHTakros. [IpoBepka npoussomuTca
B cooTBercrBHu ¢ «MucTpykuyell no mnpoBepke nPaBHJILHOCTH BKJIOYe-
HHS peJle HanpamJjeHHs MolHocmH», ['ocsHeprouspar, 1960. Ilopaua
HEOGXOMMMBIX HaMpaMeHHii OCYWeCTBJSETCA HA HcObLITAaTeaLHOM O6J0Ke
Hanpaxenusa. Ecau npu 3ToM oxmpaeMoe H NeHCTBHTENbHOE NOBOAEHHE
pejié coBNAamaloT, TO pejie BK/OueHo npasuabHO. Hampumep, pene /PC
(BKIIOUEHO TO TOKY H HanpsXKenHio Ha ¢astl A 0 B) HMeer yroa
Qu.x=T70°

MomHocTb:  aKTHBHAA — OT  IUHH;  peakTHBHasd — K IIHHAM
(puc. 11-9).

IMpa Brioyenun pee JPC Ha Hanpsixeus Uag v 10K [ap npa-
BHJIbHO BKJOUBHHOE peJe JOKHO HMeTb MOMEHT Ha pasMblKaHue
(puc. 11-9,¢), a npu BK/OueHHH Ha HanpsKeHHe Uca u TOK [ap
noaxKHo -cpaGareiBath (pHe. 11-9,6). llenn uanpsaxeHus npu 3TOM ne-
PeXJHOYalOTCs LMKJIHYECKH, KaK MokasaHo Ha puc, [I-9,6.

Ilocne npomepkr BHGOpa HanpaBjieHMs nepeMbiuka JO—J2 cuH-
Maercs, CTaBHTCH IepeMuuka /0—8 u cxema Uenefl HanpsiKeHHs Ha
6s0ke MB-3 3almThl BOCCTAHABAKMBAGTCS.

7. Tlposepka npoBeJeHHs 3aUTH npy oOpeiBaX uened Hanpsxke-
HHs (ToJabko Xna [13-157).

a) Hsmepserca HanpsxkenHe Ha pene I7PH, xortopoe cpaBuuBaer-
Cfi ¢ HanpsiKenHeM cpabaThiBaius pese I7PH pna nposepku orcrpofi-
KH GIOKMPOBKH 3alHTH IIPH HEHCNPABHOCTAX Uenef HANpsKeHHs OT He-
Ganadca duastpa 3U,.

6) TloouepeaHnM CHaTHeM C naHean ¢as Hanpsmxeuus A; B; C;
AB; BC; CA nposepserca yeTkocTb paGoTH GHOKHpOBKH 3amuThl. ITpn
HeHCIIPaBHOCTAX lened HanpsikKends OTKJIOYAIOILHI MUMNYAbC He JO/KeH
NPOXOJHTb 1O BHIXOZHOIO pefie 3aulHTHL.

Ipu noouepennoM cHATHH Kaxno#l ¢asnl W KaXAoh napbl das Ha-
NpSKEeHHS © NlaHeu H3MepAeTCs Hanpskenue Ha peae I7PH, xortopoe
cpaBHHBaeTcs C HanpaXeHHeM cpPaGaTHIBAHHA 3TOr0 pejie /i OLEHKH
3anaca YyBCTBHTEAbHOCTH.
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8. I/Iamepﬂercﬂ BLICOKOOMHLIM BONLTMETPOM pachnpenesieHde Hanps-
XKeHHil Ha s/MeMeHTaX KOHTYPoB paGoueit obmotkH PCy Kaxaoro peae
(Ha o6MOTKe, eMKOCTH, COHPOTHBJEHHH) W NOJASPH3yIOUe# OOGMOTKH
PCy; (Ha o6MOTKe, EMKOCTH, APOCCE]E) Ka)AOrTo pele CONMPOTHBJEHMHS
NpH Hojaye Ha NaHeAb NOJHOTO HanpsKeHHsl BCex Tpex ¢a3 (Ges To-
ka). [Ipn 3ToM OTMeuaercss BeJuuYHHA JHHEHHOTO HAIPSKEHHS,

gc 8 a

2 RN

Puc. II-9. BekropHule auarpaMMbl TOKoB H Hanpsxenufi na pene [PC

fIpH HanpaBJAEHHH AKTHBHOH MOWHOCTH OT UIHH U peaxmaﬂoi—x IIHHAM.

@—K peJie MOABeNeHN Hanpsxkenne Ugp W Tok I 4p; 6 —K pene NOABeNeHO Hanps-
Kenne Uca H TOK T4

9. Ilanens naomGupyercs, [eJaeTcs 3amice B XKYPHale INHUTa
yNpaBJeHHs O FOTOBHOCTH 3alIHTH K HOPMAaJIbHOH 3KCHJYaTaluH.

BHocaTcs BCe NpoHM3BaldeHHble B MpouecCe HaJlaAKkH H3MEHEHHSA
B MOHTaXHHIe, MPHHIUIHANBHO-MOHTAXHEE, NPHHUHMNKANBHBIE CXEMH.
Ecan Hy:KHO, BHOCATCH HM3MeHEHHA B HHCTPYKUHH No OGCAYXHBaHMIO,
0 uYeM JO/MHbl OblTh NPOHHCTPYKTHPOBAHBI BCE CMEHH MEXYpHOro mep-
coHaJja.

Odopmaserca NPOTOKOA NMPOBEPKH 3aLLHTHI.

I1l. ObbEMb]I 3KCHJIYATAIITHOHHBIX NMPOBEPOK
SALIHUTDI

[1l-1. OBbEM NPOBEPOK NPH HOBOM BKIIIOMEHHH

Ilpu HOBOM BKJIOUGHMH MpOBepKa 3aUIHThi NPOMIBOAUTCH B NONHOM
of6heMe JAAHHOH KHCTPYKLUHH.

111-2,. OFBEM NOJHON MJIAHOBOH NPOBEPKH

1. BHewrHuli ocMoTp u mipoBepxa MexaHWMeCKoidl HCMPABHOCTH peje
H BCNOMOTaTeNbHLIX YCTPOHCTE B O0beMe, NPellycMOTPEHHOM pa3fiesioM
11-3 nacrosimefi HHCTPYKIIMH,
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2. liposepka pene 8PHI, 17PH, 17PTy B nmondom oObeMe, npeiy-
cMoTpenHoM «HucTpykuHeli no nposepke MTHOBEHHbIX pene TOKA H Ha-
npsi:kenusa cepuil 3T u DHo»,

3. TlpoRepka 3aeKTPHUECKHX XAPaKTEPHCTHK pene HOCTOAHHOIG
TOKa (HanmpsXeHHs cpalaTLiBaHHSA, UANDPs:KEHHA H TOKH yAepXKHBUIHS,
BpeMeHa JefiCTBHA) — TONBLKO B TOM Cayuae, €cja¥ APOH3BOAHNIACH pery-
JUPOBKA peJle, B DEe3ysabTaTe 4ero MOI/M H3MEHHTbCH NapaMerpnl cpa-
6aTHBaHHA 3THX PeJe M/H 3aMEeYeHO OTK/IOHEHHE OT 3aJlaHHBIX BeanyHH
npH ONPOBOBAHMH B3aHMOAGHCTBUA peie B CXeMe (CloZa e OTHOCHTCH
BHIepXKKa BpeMeHH wa pese 8PB, xoropas onpemensiercsa no n. 2 pas-
nena 11-6).

4. JIpoBepKa »/eKTPHUYECKHX XaPAKTEPHCTHK CJeAYIOmMX YCTpolicTs
NpOH3BOAKTCS B 06beme:

a) KPbB-121 — nn. 3, 5, 6 pasaena [I-7;

6) KPb-122 — nn. 2, 3, 4 pasgena I1-8;

B) KPB-11 —n. 4 pasnena I1-9;

r) pese conpoTuBaexnst — n. 9 pasgena [1-10.

5. [IpoBepka B3aKMOZEACTBHSA peje CXEMBl MOCTOAHHOrO TOKa NPH
80% Uuom 0O MeTOLHKe H B 06beMe, HPeLyCMOTPeHHbIMH pa3jesoM
1I-11 HacTOsILEH HHCTPYKLUHH.

6. [lpoBepKa cocTosuMs H30AAUMH B YCTAHOBJCHHBIE CPOKH B 006b-
eMe, npeiycMorpenson pasaenoM 1I-12 nacrosiilell HHCTPYKIHH, a MeX-
Ay THMH HCOBlTaRHSIMH B o6beMe pasiena 1I-4.

7. KoMmnnekcnaa npoBepka saiiutel mno nn. 1, 3, 4 pasgena II-13.

8. IlpoBepka cBA3eil maueJH ¢ APYTMMH 3JEMEHTAMM 3aLIHThl 1 NMpoO-
BepKa 3auluThl noj Harpyskoih mo nm. 1, 2, 3, 4, 5, 7 paspena 1I-14.

Eean nponspoamsvck, paforni B LEnsAX TOKA HAM HaNpsaXenus 3a-
IMHTH, TO NONOAHHTENLHO MOPOH3BOAHTCH NpoBepka no n. & pasge-
aa [1-14.

I1-3. PEKOMEHAYEMbIH OBBEM MACTHYHOHM MNPOBEPKH

1. Buewsuit ocMotrp mo nm. 1, 2 paspmena II-3.

2. Ilposepka cocrofiHus usoasuuu no pasieny II-4.

3. Onpo6oBanue cxeMbl NOCTOSIHHOIO TOKa npH uanpsixenud 100%
HOMHHAJbHOTO no pasgeny II-il.

4. [IpoBepxa 1efCTBHA 3alMTHI HA OTK/JIOYEHHE BBIKAOUATENR.
[Iposepka cBsi3eit maHenu ¢ ApPYrMMH SjeMEHTAMH 3aIIKTH H OpOBepKa
nod HAarpyskoi no nn. 2 (B yacTH onNpoboBAHHA Ha OTK/IOYeHHe BhI-
xmoqla}'inﬂ), 3 (B wacTn Hanuuus HanpsxeHuus), 4, 5, 7,a, 9 pasge-
aa 1I-14,

IV. YKASAHHUSA JEXXYPHOMY NEPCOHAJY
N0 3KCNAYATALUMH AUCTAHLLUOHHON 3ALUUTDI
THUIA I13-157 (I13-158)

B Hacrosiuleii rnaBe xaercs peKOMeHAyeMui OOGBEM HHCTPYKIUHH
ro skcnayatauun sawutel 113-157 (I13-158). B uactpykumu no  ske-
AAYAT2UKAH TPHBOAMTCS CIHCOK JHu, OON3aHHWX 3HATL 3Ty HHCTPYK-
umio, HMuerpykuus yTBepkaaerca raaBHbIM HIDKSHEPOM CTaHUuu (ce-
1eBOro paitona).

1. O6enyxuBanue 3alHTHL.
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OGenyxupanne sawHtsl T13-157 Bejercs B cooTsercTsiH ¢ obLULeil
HHCTPYKUHER Mo O6GCnyXWBAHHIO 3alUHT AAHHOH CTaHIMH (MOACTAHIIIN)
H C HICTPYKUHCH N0 OOGCAYKHBAHHIO 3alLHT, HMEIOMIHX UEeNH HAanps-
KEeHHA.

2. Iepekaoualowme ycTpoicTaa.

B HHCTPYKUMH HepeuHcAsIOTCH BCe IepeKJloualouiie YCTpoiicTsa,
H3MEHHAIOWHKE peXHM paGoThl 3aUIMThl, MPHYEM MAaPKUPOBKa HepeKo-
YaKLWHX YCTPOKCTB AAETCSl TOUHO TaKasli JKe, KaKasi TMPHHATZ HA Rnate-
JH 33IUHThI H B HADHHUMOHAJABHBIX cxemax. JIOMXKHbI 6biTb YKa3aHbl
BO3MOXKHBIE I[10JIOKEHHS TISPEKJIOUaloMX YCTPOACTB ¢ TOYHHWM H HO-
JpoOHBIM yKa3aHHeM pexuMa paboThl, B KOTOPHIl CTAaBHTCS 3aullTa
B TOM HJAH HHOM ROJOXEHHH nepex/loyaiomiero ycrpoiicrBa.

Hanpumep, nepekniouaiolllee ycrpoiicTBo «oTkn. BB» uMeeT nBa no-
JIOVKEHHSI! «OTKJML» H «curd.». Jusg BBOZa 3awuTH B pabGoty c AeficT-
BHEM Ha OTKJIOYeHHe DYKOSTKa NepekJioualolllero yCTpolicTBa yCTaHaB-
JMBacTcs H (HKOHpyeTcs B KpaitheM JIeBOM TNOJNOMKEHHH («OTKJ.»); Ha
CHrHAJ — B KpaifineM NpaBoM NMONOXKEeHHH (&CHDH.»).

3. Ilpenoxpauutenn (aBTOMATH).

B HMHCTPYKUHH YKa3blBAalOTCs MeCTA YCTAHOBKM M HOMHHATBHBIN
TOK HApenoXpanuTefeit (aBTOMATOB) NOCTOSIHHOIO OMNEPATHBHOIO TOKA,
yepe3 KoTopble muTaercs 3aiiura. Jlosmxmubl ObITb TaKXKe HePEYHCIEHb
YCTPOHCTBA 3allHTH], ynpaB/eHHs ¥ NpOyHe YCTPOHCTBA, KOTOpble Mi-
TAaKTCA yepe3 3TH XKe npemoxpa-mmenu.

4. CHrHaJnu3auHs.

B uxcrpyruMu gaercsi noApoGHoe omucaHHe AeficTBHA CHUHAJN3a-
UMK NpH cpa6aTbIBAHHH UJH HEHCHPABHOCTH 3alUMTBI € YKazaHHeM:

a) HasnaueHns W pacmo/ioXenusi yxasaTenbHHX pene nepBoi —
TPeTbeil 30H, B IEMH OTK/AIOUEHHS H T. N. B MHCTpyKUWH yKasare/bHble
pene AomkHB 0003Hauarbcd TaK K€, KaK H HA NaHeasiX 3aUlHUThL.

6) PacnoJoxenisi 4 TOYHONO HA3BAHHA CBETOBBIX Ta6io.

B) [eficTBUst 3BYKOBO#l CHrHaJAM3aUlld B TEX WJAx HHLIX PEKHMAX
paboThl naHesaM.

5. HM3meHenue PexuMOB paGOTh 3aLUKTHI.

B HHCTPYKIUHH MO 3KCMAJAYaTaHH 33lUHTHI yKaSleaeTCﬁ caeaymouice:

a) [lpH oTCyTCTBHH HEHCIPABHOCTeH 3aLHTHL H3MeHeHHe peKkHMa
paboTbl  3alUTEl  (MAHMUNYASIUKS NepekioYaOUMMH  YCTPOHCTBAMH),
KaK-TO: BEIBOA 3aLHUTHl U3 JAeHCTBHS, TepeBO] SamHMTBL HAa CHrHam
W T. 1.—pAa3spelfaeTcss HPOH3BOANTbL TOJbKO MO PACHOPSIKEHHIO AEXKYp-
HOTO AMCIeTYepa,

6) Ilpu o6HapyKeHHH $SBHOJi HOHCAPABHOCTH 3AlUHTH (NOfBJACHHE
AbiMa B KOMYXe pene, NMepHoLHueCKHe cpabaThiBaHHs OTJelbHHX peie,
HaNpHMep pene BPeMeHH, HEHCIPABHOCTH B LENAX HAAPAXKeHHS H T. A.)
AexypHbli nepcoHan o0A3aH HeMeNJIBHHO NEepeBEeCTH 3allHTy Ha CHr-
Hajl, YBEAOMHTh 06 3TOM JeXypHOro IHCMeT4epa H mepCcoHal CiayXOLul
P3AUT unn snekrponaGoparTophu, o6CAYKHBAIOMIHH 3Ty 3allHTY.

B) JexypHoMy nepcoHasny 3anpewiaerca NPOM3BOAHTL Kakue-nuGo
MaHHAYJAAUUK ¢ HCMbITaTeNbHbIMM GJokaMd. KpeIkH 6/0X0B HOsK!bI
6LITh 3anyIoMGHpOBAHDI.

r) [IpH nwo6BIX HeHCHPABHOCTAX B lENfX HAENPAXKEHHA Bo BCeX
cayyasx 3aWluTa o6s3arelbHO NEpeBOAMTCH Ha CHrHAJM, NMPH 3TOM HeMex-
JIeHHO JOJIXKHBL! ObITb NMPHHATL! Mephl N0 BOCCTAHOBJIEHHIO Leneid Hanpa-
weHnst (Hanpumep, nepeBoji na Apyroit TtpadcopMarop HanpsiKeHHd,
3aMena Cropesulero mperoxpanuTens U Ap.) LAs CKopeiillero BKAwOue-
HHA 3AUMTHL



ITPHJOKEHHE 1

MEPONPUATHUA, NPEAOTBPAILAIOINUE JIOXKHYIO PABOTY
SAUIHUTH] THOA N3-157 NP HEHCNPABHOCTAX
B LENAX HANPA)KEHHUA

ITpn onsoBpeMeHHoM 06pbiBe Tpex a3 lenei HanpsuKeHns (Uau
HYJNEBOr0 NPOBOAA) WM IMPH OTK/AIOUeHUH TpaHcdopmaropa HampsiKe-
HHSl er0 padbeiHHHTENeM 3alliHTa MOMeT J0xHo cpabortatb. [IpuuHHO#
KPaTKOBPEMEHHOTO CpabaThiBaHusi AHCTAHHMOHHLIX OPraHOB SBJSIIOTCH
nepexojHble NPOLECCHl, NPOMCXOAALIHE B KOHTYpax oGMOTOK pese, my-
CKOBHE OpraHh NOC/Ae CHATHA HaNpsaXeHus MOryT opaboTaTh M JAEp-
JKaTb CBOH KOHTaKThl 3aMKHYTHIMH 13-3a BJMAHHA UeNefl TOKa Ha uemH
HanpsiKeHHs.

BrokupoBka 3allUTH NpH HedCHPAaBRHOCTAX uenedl Hanpskenus
(komnekT 17) oTkashiBaer B LefiCTBHH NpH OGpEIBE MPOBOJOB Tpex
¢as, obpriBe Hy/JeBOrO NMpOBOAA, OTKIOuUEHHM TpaicdopmaTopa Hanps-
MeHHSI ero pasbvenuHHTedeM. [TosToMy cneayer npeaycMmoTpers che-
LHaJAbHOE YCTPOHCTBO, NpeROTBpallaollee JOXKHYIO paloTy 3allHThHL

B xauecTBe TakMX YCTPOHCTB MOIYT GbiTb NpPHMEHEHBI:

1) TOKOBasi GNOKHPOBKA, OTCTPOEHHAR OT MaKCUMAJLHOIO TOKAZ HAa-
rpy3KH B aBapHHHOM peXHMe;

2) BombT-amnepHas GnOKHpOBKa no npepjoxenuio uHxK. JI. C.Ile-
penbMaHa (cM. «DjexTpHuecKHe craHuuM», 1958, Nt 6) uau no npepso-
wennlo HHX. B. A. XomyroBa («Panuosann3aTopckue NpeaoKeHus»,
suin. 139, Tocauepronspar, 1959).

TokoBasn GaoKAPOBKAE, KaK NPaBWJO, CHABHO COKpaillaer TpPeTbio,
a HHoOria JaxKe BTOPYIO 30Hy MeHCTBHS 3alLMTH U NOITOMY MaJIONpH-
Menuma. [IpaMelienne OGJOKHpyloillero ycTpoficTBA N0 MNPEeAIOKEHHIO
B. A. XoMyToBa B HEKOTOPbIX CIyvyasiX MOMKET TaKkke NPHBOAMTL K He-
RONYCTHMOMY 3arpy0/eHHIO 3alIHTH. B 3TOM Cilyyae peKOMEHAYercs
3aMeHHTb NPHMEeHAeMYI0 GJIOKHDPOBKY 3aUIHTHl NPH KauyaHHAX C MYCKOM
ot U, Gnokmposkofi ¢ nyckoM ot /; Tuna KPB-122.

KoHTakThl peJie TOKOBOH GJOKHPOBKH HOJXKHBI GBHITb BKJIIOUESHB
B CXeMY TakuM o6pasoM, YTOObl OHH NMORABAJIH «IUIIOC» HA MYCKOBble H
HAKCTaHIHOHHLE OPraHH NpH K. 3. H HE BJIMANH Ha paboTy nepeKAouaio-
mero pene 16PIy.

Bce npensoxkennnie THIB 6a0xHpoBox (kpoMe KPB-122) sBastorcs
HONOJNHEHHAMH K GJOKHDOBKe, KOTODOH CHaGXKeHa 3auiHTa, Npduem G6io-
KHDOBATBCA JOMKHE KAk JAHCTAHIMOWHBE, TaK W NYyCKOBHE oprail
3aLLHTHL,
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Kpome toro, fame npu Hajuyud créuuanbHulx GJOKHPOBOK Heol-
xomiMo ofecneynth opabathiBanue pene /7PH (komnaekr 17) npu ne-
peropawiiy Tpex MpeROXpasHTenel, a NpH YycrTaHoBKe TpexdasHoro
aBTOMAaTa — NpPH OTK/JIOMEHHH aBTOMAaTa. ITO HeoOXOAHMO QJs HOZAauH
CHrHana Meperopalusi npejoxpaHuTenell wJIH  OTKJOueNud aBTOMATa.
[as oGecrieveinst paGoThl GIOKHPOBKH B 3TOM PexuMe CASAyeT 3aulyH-
THPOBATbL EMKOCTBIO HJH COMPOTHBJEHHEM MpejoXxpaHHTeNb (aBTOMAT)
Juo6oit 13 Gasz mpH 3a3eMJEHUH «HYJAA» TpaHCopMaropa HANPHKEHHZ,
HAH MpefoXpaHuTedb B HYJAeBOM MPOBOAE NpH 3aseMmiesdn Gasu B.

Has cayuas, xonla or TpancdOpMaTOpa HANDSKEHHS NHTaeTCH
OJHa MaHedb 3alUUTH, €MKOCTh paBHAa 4 Mk, a compomuBieHne 800 om.
[lpu Gospluem KosHuecTBe RaHeneil, MUTAIOWHXCS OT OAHOro TpaHcdop-
MaTopa HaNpsiKeHHS, eMKOCTh YBEeNHUHBAETCS (CONPOTHBJEHHE YMeHb-
waercs) NPOMOPUHOHANLHO KOJIMUECTBY MaHeseil,

IIPHJ/IO)KEHHE 2

OCOBEHHOCTH HACTPOHKH YCTPOHCTBA BJIOKHPOBKH
SAUIUTHI NMPKR KAYAHHAX THUNA KPB-121 B CETAX
C CWIbHO UCKAJ)KEHHOH #OPMOH KPHBOH HADNPAKEHHSA

Bonbiroil npouent TiroBofi HAMPY3KH HJH HAarpy3KH 3JeKTpoMeran-
JYPrHUeCKHX 3aBOAOB TPHBOLHT K 3HAUATENLHOMY MCKAXEHHI0 $HopMul
KPHBOH HanmpAXKeHHS CEeTH.

Hokaxkennan dopMa XpuBoil HalpsKeHUs KDOMe OCHOBHON 4acro-
Thl COJEPXKHT OMNpPeJeJeHHBIH NPOUeHT BHICUIHX TapMOHKUYECKUX, NpHUEM
B paccMaTpHBAaeMOM cayuae npeoGaajaer NsTas rapMOHHKA.

DPHOII ycrpolicTBa G/I0KAPOBKM OIPH KAYaHHAX DACCUHTaH Ha HOp-
ManeHylo paboTy upH uactoTe 50 ey, ueM OGhACHSETCH NOfBJIEHHE HA
€ro BBIXOJE 3HAUHTENLHOTO HampsiKeHwus HeGalaHca IPH HCKANKEHHOH
¢opme KpuBoit HanpskeHHs. BennunHa HeGallanca MOXeT OHTH Takoi,
YTO TOK B OGMOTKe MNOJAAPH3OBAHHOTO pese SPH MoXer NpPeBLICHTH
TOK BO3BpaTa, a B HEKOTOPHX cayyasX #d TOK cpabaTblBaHHs 3TOTO peje.
O6a cayuas SIBASIOTCA HEMONYCTHMBIMH, MOCKOJBKY, eclu GJIOKHPOBKA
6yJer sanymieHa, HanpHMep, NPH BHelllHeM K. 3. M peie 8PH we Bos-
BpaTHTCA H3-3a GoJablioro dHeGasaHca, 3allUTa OTKAaXKer B JeHCTBHH TpH
K. 3. HAa 3aUlHL(deMOR JHHHH.

Cnoco6ut OTCTPOHKH YCTPOMcTBA GJOKHPOBKH OT BJAHSIHHS HCKaMKeHHOH
tdopMb KpHBOH HaNpsKeHHs

1. PekoMeHayeTcsi BhHIGHpaThb YCTaBKY 2 10 HANPSMKEHHIO OTPHIA-
TesibHOM NOC/NeJOBATENbHOCTH; [TPH 3TOM NPH MPOYHX PaBHHEIX YCJAOBHAX
nosyuaencs HauMeHblilee HanpsAxenue HeGanadca ua puxofe PHOI
HAHMEHBIIMA TOK B OGMOTKe MOJSPH3IOBAHHOTO pele.

2. Jlnsn orcrpoiikH or HeGamanca MOMHO OGJOKHDOBKY 3arpyGHTb,
eCJH MpH 3TOM 3anal A0 YYBCTBHTENIBHOCTH HE OKa3bklBAaeTCs HiXKe J0-
NYyCTHMOR BeJHYMHBL

3arpyOneHse ONOKHPOBKH MOXKET ObTb MNPOH3BeAEHO ORHHM M3
npelsaraeMbX HHXKe clHocofoB:

a) NOTKNOYEHME cONPOTHBJEHHS TNapanienbHo obmorke pese 8PH;
JONYCTHMO Npyn 3arpybaennu tonbko Ha 30—50%;
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6) nogkatouenue emMkocTH napasgeabio §C2 (oGuluno GuiBaer Au-
CTaTQUHO NOAKIOYKTE €MKOCTh 1 MKg);

B) NoakJIOueHHe ConporuBjeHust (o6piyno 500—600 om) Mexny
PHOIM 1 crabuansupylownm Ttpancdopmaropom 8CrT;

r) H3MeHEHHe BKJAtOUeHHs OOMOTOK noasipH3oBaHHoro pene 8PH
C NOCJeI0BATEeNLHO-COTJIACHOr0 Ha MOC/EN0BaTeNBHO-BCTPEYHOE.

IMocaenunit cnoco6 MoXHO cuMTaTh HanGosiee NPEANOYTHTENbHBIM.
Ilpu sanpyGieHuH no 3ToMy cnocoly Ha ycraBke 2 GAOKHPOBKAa 3any-
ckaercss ApH (a3HOM HanpsKeHHM OTPHLATENbHOH nOCJEA0BaATENbHO-
cth 4 8.

3. B Tex cnyuasnx, Koraa no YCAOBHSM 4YBCTBHTEJNBHOCTH HEAOMy-
cTiMO 3anpybasTe YCTPOHCTBO GNOKHPOBKH, HEOOXOAHMO CMOHTHDOBATHL
$uabTp-NpoGKy NATOH rapMoxuks, 3arpyGrenue ycrpeoficTea GJ0KHPOB-
KH [PH ycTaHOBKe (MALTP-IpoGKH o6hluHO me Npesbiwaer 5—10%.

GUABTP COCTOHT W3 Napase]bHO BKJIOYEHHBIX APOCCENIST H eMKO-
CTH H BKJOuaetcs Mmexay PHOIM u craGuausupyioumm rtpanchopma-
TopoM 8CrT,

B KauecTBe mpuMepa DpHBeJeH OXHH H3 BapHAUTOB BbIIOJHEHHSH
¢uabTpa:

qpoccent (C BO3LYUWHBIM 3a30DOM);

craan I1-20, naxker 20 mum;

nposoa [13JI 0,33, Butkos 1 200;

Konnencatop 0,5 mrgh, 200 6

TTonroe conporuBiaenne ¢uncTpa npu yacrore 250 ey ~ 7400 om;
npHu uacrote 50 ey ~. 154 om.

HHPHJIO)KEHHE 3

OCHOBHLIE TEXHHYECKHE JAHHDBIE 3AILHUT
TUNMOB 1M3-157 u N3-158 U UX 3JEMEHTOB

1. Homunanonoe Hanpsxedue nepeMennoro toka 100 8, mocTosiHHO-
ro 110 uau 220 s.

2. HoMunuanapHeld TOK & uau 1 a.

3. HomuHaabHaa uactoTa 50 24.

4. TTorpeGaseMas MOUIHOCTh B HOPMAaJLHOM DeXKHMeE.

Llenu 13-157 13-158
[lepemennoro Toka npu [, 6@ Ha 14 20
pasy
[Tepemennoro nanpsxenus npu U, ., | He Gonee 80 He 6onee 55
6@ Ha a3y
Mocrostnnoro Toka, 8m He 6onee 15 He 6once 18

5. Tepmuyeckasi yCTOHUMBOCTb B HOPMaJbHOM DeXKHMe NPH NMoaBefe-
HuH 110% HOMHHANMLHBIX BEJHYMH TIePeMeHHOro H IOCTOSIHHOIO TOKa —
IJIHTEeNIbHAs.

6. CompoTHENCHHE H3OJMMIHY BCEX HE3aBHCHMBIX Uenell mepeMeHHOTo
H NOCTOSHHOIO TOKAa OTHOCHTENRHO KOpifiyca H MexAy cofofi B ofecTo-
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YeHNOM COCTOSIHI Maues, npi remMneparype ot —35 no +34°C, npu or.
HOCHTEAbHOK BAAMHOCTH He Goaee 90% — ue MmeHee 5 Moa.

7. V3onauis Beex lemeidl makdenH NO OTHOUIGHHO K KOPNyCY NaHesan
suaepxkusaetr 1750 @ mpu 50 ey B Teuenue | mun.

8. Ilpeiesibi H3MEHEHHS YCTABOK HO JHCTAHUMOHHLIM CTYI@HSM.

Iy, a 3oHxa YcTaskd, om na paay
5] I 0,25—20
11 0,25—20
I 2-20
1 | 1,25—50
I1 1,25—100
HI 10—100

9. ¥rost MaKCUMAaJbRO{l YYBCTBHTEILHOCTH Y NYCKOBOLIX H JAHCTAHIM-
OHHBIX pejie NPH 32BOACKOH pery.aipoBke: HopMaabHo 65+4°% no cneun-
aNbHOMYy 3aKazy 75%3°

10. Jivanaszod TOKOB MPH K. 3. B NepBOM 30He, PH KOTOPHIX obec-

neunsaercs 10%-nasi TounocTh pafoThl 3amuthl (A Rabedeil 3aWHTL
¢ Inon=5 a)*.

BpeMa soaspaTta pe-
ne I6PIT, (17P1T,),

JHanasoHnl TOKOS8, @

Yerasku Ha Ty \

cec 4FPC 1 5PC

0,25 0,25 5,2—140 10—140
0,5 2,6—100 o—100
1,0 1,3—60 2,5—60
2,0 0,65—30 1,3—30

0,12 0,25 8—140 16—140
0.5 4—100 8—100
1,0 260 4—60
2.0 1—30 2—30

11. 3awnra HajaexHO paboraer npH Tpexdas3HHX K. 3. B «MepTBOIl
30He» Yy IIHH NOACTAHUHMH, ecau anst peie SPC [x 3= 2/1oun.

12. ¥V samursl [13-158 xkosdduunuent TopMoxenns or MOJHOr0 TOKA
tasnl nyckoBoro opraHa GJOKHPOBKM OT KayaHHA [pH MHHHManbhoii
ycTaBke o TOKy /3 Ha ¢uabTpe @TOIT pasen 5; 7,5; 10%.

13. UyscrBliTeIbHOCTL OAOKHPOBKH MNpH KayaHUsX.

* Oas nauesell ¢ fyon=1 a BeAHUYRUH TOKOB, yKa3auHHe B Ta6au-
ue, DOJXHH ObiTb yMeHbUIGHb! B 5 pas,
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Iloka3aTeak n3-157 13-158

[lo dasHoMy HanpskeHHI0O OTpHUaTesbHoH |{2;3; 4 —
MoC/Ne0BATEALHOCTH Ha BXoje oHInTpa
DHOII, 8

[lo pasnomy Toky oTpuuartens- | f  =5a| — 0,5; 0,75; 1,0
Holl nmocnefQBaTeNbLHOCTH Ha =1a _ 0,1; 0,15 0,2
Bxole Quavtpa PTO/, a HOM

ITo Toxy Hyaesoll 1ociesoBa- liow=2"5a 1; 1,5 2
TEJLHOCTHY, @ Tiow=1a 0,2; 0,3 0.4

14. HomHiHambHEie TOKH yldep:KHBalou(lx o6Morok pene I0PII, 1; 2

HAH 4 a.

15. MMorpeGaenne Kaxaod ynepxusalouteii o6Morku peie I0PII,

IPH Jyom — | 8T.
16. Bec nanean 200 xe.

17. BpeMena paGoTH 3alUHTHI, Cek.

na 11 30Hu 0,25—3,5
TIpejenn BHAEPKEK BpPeMeHH Tast 111 sone 05—9
Bosspar pene 16PIT, (17PI1) ConpoTtusaenne 0.12
(saMbrkaune  paammkalowero | {6R2 (I7R) oTnio-
KOHTaKTa) qeHo
ConpoTuBieHne 0,22—0,28
16R2 (I7R) BKMIO-
YyeHo
Bosspat pese 16P11, (17P11) [ 0,25
CpaGatuiBanue pexe 10PI7 HemngepHas o6MoT- 0,045
KA PAa3OMKHYTA
Hemndepuas obmor- | 0,065—0,075
Ka 3aMKHyTa
HeficTsde samiuT npy Z < He Gonee 0,125

<0.7Zcp Bupe [>21 . npu
Pa3oMKHYTOH meMindepHoli o6-
Motke pene IOPIT,

® Ilan T13-158 9yBCTBHTENILKOCTD O TOKY HyJ/eBOR NOC/IeA0BATENLHOCTH yKa-
saxa npr ycraske I43=0,75 a (npy neraHEd Qasza—Hyab).
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Ly

TaG6auna [13-1
Texnuyeckue AaHHble 6oxHpoBOoX THnoB KPB-121, KP5-122

HaumeHnoraHHe DapaMerpoB KPBE-121 { KPh-122

HoMuHAABHBIE NepeMeHHbIA TOK, & 5 1 ' ) | 1
HoMuHanbHoe HanpsiKeHHe NMOCTOSHHOIO TOKA, & 110 uau 220
[Torpebnaemasn B uendax nepeMeHHOro HanpsiKeHHsl TMIpH 25 8

MOWHOCTL B Hop- | 100 g, sa (#a dasy), e OHosee
MaJbHOM peXHMe

B nensx mepeMeHHoro Toka, 8a (Ha ¢asy), — 7
He Gosee

B uenfix mnoCTOSHHOro Hanpsi:xKeHHA, 6/, 10
He GoJee

YyBCTBHTEIb- ITo wnampskennio ofpaTHoit mnocJenoBsa- 2, 3n4 —_
HOCTb MNYyCKoBOro | TenbHoctd U, Ha BXoje d¢mabtpa (C ToYHo-
peae 8PH (8/1P) cteio +10%), ¢ dasnbix

Ilo Toxky o6paTHOH nocaenoBaTEALHOCTH —— 0,5 0,75 0.1; 0,15
Ha BXole (uabTpa (c TouhocThio -+10%), @ H | u 0,2
hasHbIX

ITo Torky 3/, (ana KPB-122 upu cpeatert { 1; 1,512 | 0,2, 0,3 u 0.2,0,3 u
ycTaBKe Mo TOKy [, W nuTanun ¢asa—Hyanb), | (c Touno- | 0,4 (c Tou- 0.4 (c Tou-
a ctoio 415%) | HocThio HOCTBIO

110%) $10%)




8F

I podoasicenue maéa. IT-3-1

HaumenosaHHe napameTpoB

KPbB-121

KPB-122

KoadduuueHT TOPMOKEHHS £, NMyCKOBOTO peNe npH MHHEMAJb-

Hofi ycTaBke no Toky /[, (¢ yBeanuewweM ycTaBku no J, BEJHYH-
Ha k., NpONOPUHOHAMNLHO Bo3pactaet), %

+0,5 +0,6
57! ; 75708
u 10+!

3navenne Toka hebGananca B pabouelt obmortke peae &I1P

npy cHMMeTpuygoMm Toxke 107, W MHHHMajbHON ycTaBke IO
TokY [, (npu Gonbux ycraBkax [, TOK [, 5 NPoNOpUHOHAJLHO

MeHbllle) He [PEBLINAET BEJHYHHEI

5[2(0) CP.AHIY

Uetkas paGoTa ycTpolicTBa GNOKHPOBKH ofecnedydsaeTcs [pH 75
HANPsHEHHH [IOCTOSHHOTO Toka, % U, .
Tepmnueckas ycTORYHBOCTH pesie H aNMNapaToB B HOPMAJLHOM Hnuteasro
pexume, a Takxe npu obpwse oguofi u3 ¢as, npu I1,1U
nepeMeHHOro H MOCTOSHHOrO Hanpskennst u 1,17,
B CXeMe ycTpolicTBa 0,7—0.,9
Kostouunedr Bosspa-
Ta peae 8PH (8/1P)
0.4

OTAeJbHOrO pe.e




6%

IT podonrscenue ma6a. I1-5-1

HaumernoesaHHe nmapamerpoB

KPB-121 KPEB-122

Bpemst Boaspata pesne 8PI]; (3aMbiKaHHE Pa3MEBIKAIOLIEToCH KOH-
TaKTa) B ToJHO# cxeMe ycTpoficTea, He Gonee, cex

0,008

3a3op Mexay KoHTakTamu pene 8PH (8I1P), He Menee,

MM

0,4

Bpemn Bosepata pene 8PIT,, onpepensiomee BpeMs BBOAA
3aWHTH B paGory GnokupyommMu KoHtakramu pene 8PIl,

cex

0,36—0,42

Hauboneluas Brimep:Kka BpeMmeHu pene 8PB, cex

Hsonauns Bcex genefi ycTpolcTBa IO OTHOLIEHHIO K KOPNYCY
poigepxuBaer npa 50 2y B TeueHue | muH, 6

1750

PaspriBrast MOWHOCTL GMOKHPYIOMKX KOHTaKTOB pete 8P

B UEeNd [OCTOSTHHOrO TOKA €  HHAYKTHBHOR  HArpyaKoil
{(T=5-10-3 cex) npu HanpsixeHdu g0 220 8 u Toke mpo 0,5 a,

sm

15



Ta6aunna [1-3-2

OcHoBHBE TeXHHYeCKHe JaHHLe pele H 9JeMEHTOB, BXOASMHX B NaHegnL 3amHTH THoa [13-157

TexHRyecKHe XaHMhle Ma

O6osHavenne
o pa3sepry- Haspauwe o THII TIpuMeyanue
Tolt cxeme HcnonHenne 110 e | menogneHne 220
1 2 3 4 5
1PC Pene CONPOTHBJIEHAS  THNa — JlaHHble ykasaHbl B COOTBET-
2pC KPC-132 cTeyoliell HHopMaLuA
3PC
4PC Pene conporusieuys tena KPC-121 _— To xe
SPC Pene conporusaenua tana KPC-13] —_ To xe
6PB Pexne spemenu Tuna 3B-124 w = 9 800, w = 18 900,
_ 113J1-0, 2, I13J1-0, 14,
7PB Pene Bpemens Tuma IDB-134 R =450 ou R=1750 on
8 BROKMPOBKA NMpH KauaHuAX THMa —_ HauHbie yKasaHW B COOTBETCT -
KPB-121 Byowe#t nupopmanuu
9P!7¢ Pene TPOMEXKYTOUHOE THIA 0 = 17 500, w=401000, —
3I1-103A I3J1-0, 14, I15J1-0, 09,
R=1900 ou | R=10000 ox




Is

I podorncenue ma6a. 1732

(I)Idoo;g::ggzg_ Hassanme ¥ tan Texuuyeckue TaHHLIE HA lpsesae
Toft cxeme gcnoansenue 110 6 , HcronBenue 220 ¢
1 2 3 | 4 5
10P{T, | Pexe mpoMexyTouKOE w, w= 1100, TI3J10,44, R=9 ox
suxoaHoe Tana 3I1-133 ’
w=1750, w = 8 800,
[19B-1-0, 1, I13B1-0, 14, .
R=4500 ox; | R=1240 ox; W,~—UYHC0 BHTKOB paGouci
W, w=450, w=170," 06MOTKH; W, — YHCIO BUTKOB
NIIOK @0,15,| MIIOK @0,15,| AeMnupyoues o6MOTKH; W, H
R—1 850 ox R=330 ox W;—YHCIO BUTKOB, YIEpPHKHBAIO-
o mHX OGMOTOK (BHOHpAWOTCHA N0
£ | 1a| w=240, T13J1-0,38, R=3,2 ox | TOKY OTKIOJAlOWEH KaTYWKH
W, o BHIKJIOYaTes1)
2 | 2 a| w=120, [13J1:0,55, R=0.84 ox
w, | &
= | 4 4] w=60, 13/10,88, R=0,2 om
11PY Pene ykasarenbHoe ruma 3C-21 w = 3 600, w =7 200, —
12Py 15710, 25, 113710, 17,
13Py R=170 om R =320 ox
14Py Pene ykasarenbHoe 0,5 a w = 360, ITJ1-0,8, R=0.7 ox —
15Py Tuna 3C-21 1,0 a

w=180, [19J1-1,0, R=0,2 ox




4y

Tpodoawenue maba. [1-32

OGo3HagenHe

110 pasBepHY-

Ha3patte H THII

TexHuyecKHe XaHHble HA

[Tpamevauue

Tolt cXxeme HenonHenue 110 ¢ | Hcnoanelue 22) g
1 2 3 4 5
w,=1 100, w,=2 200,
I13J1.0, 2, 113J1-0, 15,
R=30 on =110 om W,;~—YHCIO BUTKOB YAepXKnBa-
PIT, | Peae tuna KAP-3M el 06MOTKH (BRYTPEHREN);
w,=27 000, w,=44 000, W,—YMCI0 BHTKOB pabouell 06-
I13J1-0,9, [13J1-0. 07, MOTKH
R=5000 om | R=14500 ox
PIT, Pene tuma KJP-3M w=20 000, w=237 000, Karymka ¢ mnaacTMaccoBbiM
13710, 12, [13J1-0,08, {xapkacom
R=2 000 ox R=9 000 oM
16 PIl, Pene tuna KJP-3M w==37 000, w=>55 000, —
[13J10,08, [13J1-0,07,
R=9000 om | R=17 000 ox
R, |Conporusnenue I13, FOCT 6513-53 | R=1 500 ox R6=5((3)803;— -
R, Conporusaenne I13, TOCT 6513-53 | R=2000 ox R=8 000 ox —




Il podorxenue maéa. [1-532

OGOSHB'IEHHQ TexHuYecKue JdaHHbIe HA
0O pa3BepHy- Hassanue u tun TIpuveuanue
TOA cXeMe ucnonHeHHe 110 g | Hcmoanenuwe 220 8
1 2 3 I 4 5
17 Broxuposka mnp# o6puee  thas — JauHbie yKa3aHbl B COOTBETCT-
tuna KPB-11 syloueil HHGOPMALHH
JcC Jlamna cursaasHas tuoa JIC53 Upas =248
18 R Conpotusnenue I13, TOCT 6513-53| R==800 om R=2000 ox
19C Konpencarop KB2-MII, TOCT C =0,5 nup, U_,,= 200 6
20C 6118-52 P
2IR Conporupiesue 13, TOCT R=500 ox
22R 6513-53
23R Conporusienue [13, TOCT | R=3000 om R=8000 ox
6513-53
HE1—H b4 | Broku nenstaTensusre THna BH-4 HomuaaabHet TOK 5 a: HOMu-

nanavuoce nanpsxkenwe 220 g




4]

OCHOBHEIe TeXHHYeCKHEe JaHHble pejie H 9JeMenTOB, BXOJAAMHX B NaHeJgp

Ta6bnuna I1-3-3

3awmuTs! THOA I13-158

Texnuyeckue RaHHHE HA

O6oanage-
e enay- Haspaune H THI MpuMeyanne
.Ir’f,i“ﬁﬁgf,e Hcnoaxense 110 @ Henonuenne 220 g
1PC Pesne CONpPOTHBJEHHUS —
2PC tana KPC-132
3PC
JaHHpie yKa3aHBl ¢ CO-
4PC Pexne conporusienus — OTBEeTCTByWOWEeH  HHDOP-
tuna KPC-121 Manuy
sPC Pene conpoTusieHus —
tuna KPC-131
6PB Pene BpeMenun THDA VeraHoBaeH HCKPOTacH-
3B-124A w = 9 800, I13J1-0,2, w=18 900, T13/1-0,14, TeJbHBIl KOHTYP
7PB Pene BpeMern THNa R = 450 om R =750 ox C=0,5 mx¢h; R=1000 o
3B-131A
8 Braoxuposka npu kaya- — akHBle yKa3aHH B CO-
Huax tuna KPbB-122 oTBETCTBYIOWEN  HHPOpP-
Mauu#
9P17¢ Pene npomexyToyHoe w=12 500, TI3B-0,11, w=25 000, [19B-0,08,

Thna PIT-252

R=1800 ox R=7200 ox




144

11 podorscenue maba. I1-33

TeXHHYECKHE AAHHLIE Ha

O6Gosnaye-
e . Hasgsauune ¥ Tan TipuMeuaHHe
féiafﬁé‘ie ucnosxenwe 110 8 gcnontenue 220 8
w, w = 1000, TI9B 2-41 W, — YHCJO BUTKOB pa-
Goueli 06MOTKH
w, =5 500, [19B 20,1, [13B 2-0,07, W, —4ACIo  BATKOB
R =1100 ox R=4400 ox, w=11000 | AeMudeproi obmorku
10PIT Peae npome- Wy—wW, ~— YHCJIO gHTKOB
XKYTOUHOE _ 1an yAepKuBalomux o6MOTOK
BEIXOJHOE E la w = 100; [13B 20,8 (Ber6upatoTCS 110 TOKY OT-
tana PI1-253 | w, | © KJ[oualoleil KaTyluKd Bbl-
512a w = 50; I19B 2-0,93 KJIIOuaTe11)
w, | S
< | 4a w = 25, 198 2-1,0
11PY Pene ykasatenabnoe tH- | w = 3 600, [13J1-0,25, w = 7 200, [13J1-0,17, —_
12PY | ma 3C-21 R=170 on R =320 on
13PY
14PY
0,5a w = 360, T13J1-:0,8, R = 0,7 ox —
15PY Pene ykasartess-
16PY | woe tuna 3IC-21
1 a w= 180, T13JI-1,0, R=0,2 ox —




I1podoaxcenue maéa. [1-3-3

&
O6o3nave- TexXHHYeCKHe AaHHuLie HA
nHe o . Ha3panite B THO NpuMeuanne
f:zﬂgfg.\{e ncnoaxnenye 110 8 HenosseHHe 220 g
w, = 1100; IT2J1-0,2, w, = 1 650, TI3J1-0,13, W, — YHCNIO BHTKOB
piT | Peae Tuna KJP-3M R=230 on R=110 ox vaepKHBaoweit 06MOTKH
n ’ (BHYTpPEHHeI1)
w, = 2 500; I13J1-0,9, w, = 38 000, TI3J1-0,07, W, — YHCJIO BUTKOB pa-
R = 4500 ou R = 13600 on 6oyeit 0GMOTKH
77| PIT | Pene tuna KIP-3M w = 20 000, [13J1.0,12, w = 37 000, [19J1-0,08, Katymka ¢ mnJaactMmac-
R=12000 on R = 9000 on COBBIM KapKacoM
Pﬂy Pene tuna KIP-3M w = 37 000; [13J1-0,08, w=>55 000; [13J1-0,07, —
R=9000 oxu R = 17000 ox
R, | Conportusnenune [13, R=2000 on R=28000 om —
F'OCT 6513-53
18C; 19C | Koumencatop KBI-MIT, C=0,5 uxd, Upag =200 8 —_
COCT 6118-52
20R; 2R { Conporusaenue I13, R =500 ox —
rOCT 6513-53
22R Conpotusaenue I3, R=3000 ox R=28000 onx —
['OCT 6513-53
HBEI— | Bioka ucnuiTaTedbHblE HoMunaapHuifi Tok 5 @; HOMHHA/IbHOE HAOPSKEHHe —
Hb4 tuna BU-4 220 s




o
I

Ta6auna [1-3-4

OcHoBHEIE TeXHHYECKHE NaHuble 6;0kHpoBKH THoa KPB-11

e

TexHHYeCKHe ZaHuable Ha

O6o3xaqenHe
no pa3BepRYTON HauMeHOBaHue
cxeMme HcnonHeHHe | a HCNONHEeRHE 5 a
17C1; 17C2; Koungencaropsl Tuna MBI, Cl=C2=C3=4 mef; Up,6-=400 6
17C3 FOCT 7112-54
17PT, Pene anekTpoMarsHTHoe w = 500, I13J1-0,38, w = 166; I15J1-0,64,
3T-523/0,2 IT-423/0.6

17PH Pene siaekTpoMarHuTHOE w = 3 100, I13J1.0,21

Ta6auma I1-3-5

OcuoBHble TeXHHYEeCKHe NaHHbIE pelie M anpaparTpB YCTPOHCTBA GAOKHPOBKHM NPH KauaHHSX

Tuna KPbB-121

TexHHYeCKHe ZaHHbBIE Ha

ucnoaHenHe 110 e

HCnoAseHue 220 &

lpuMeuanue

ITepBuunas w, = 63, II6J1-1,0
Bropuuunas w, = 5 000, [13/1.0,2

@, HMeeT BuBoabl oT 3l-ro
# 43ro BUTKOB

Mepsuynan w, == 13, I161-1,35
Bropuunas w, = 5 000, [13J/1-0,2

W, HMeeT BbIBOAB OT G-ro,
8-ro BHTKOB

O6o3naue-
HHE NnOo pa3- Haszpaxde U THRN annapara
BepHY TOll H pene
cxeme
Hacumimaio- | Hcnoa- | 1 a
Hitcst TpaHC-| HEHHe
8TH, %
opMaTo
dop p 5 g
8CmT CraGuausupyioluit TpaHe-
cdopmaTop

MepBuynas w, = 1 980, M13J1-0,21
Bropuunas w, = 3 500, T13J1-0,21

w, umeer BHBOAb OoT 370-ro,
320-ro u 1 130-ro BHTKOB



8¢

ITpodonrscenae maba. [1-35

TexHu4ecKHe naHHbLIe HA

OGosuage- H
HHe no. a3BaHHe B THN annapara prmedanse
-rg??:?enn{e % peae HenoJsHenHe 110 ¢ ucnoanenne 220 &
8PH Pene nonapusosannoe T+ | w,=8 800, IAJ10,1, R =730 ox (suyTpennas)| OOMOTKH COEJRRAIOTCH NO-
na PI17 w,=4 200, MAJ-0.1, R=600 ox (napyxuasn) | CAC0BATEILHO
8BK1! BunpsiMuTeab KYNPOKCHE A — -
8BK2 | Tuna BK-20-6
8CI Kouznencarop Tuna MBLIT, C=1 mxd, Upse =200 ¢ -
8C2 I'OCT 7112-54
8C3 Koupencatop Tuna MBI'TL, | R=8 mxd (2 mr. no 4 mr); Upas=400 6 Emxoctu Cq 1 C, cobupaior-
8C4 FOCT 7112-54 Cf H3 ABYX KOHJEHCATOpPOB,
COCJMHEHBHIX TapaiiebHo
8PH {1 Pene snexrpoMar€aTHOe Buyrpenaas w,=1 285, [13/1-0,08 Pese uMeer ABe KaTYWKH
Tuma DH-529/160 Hapyxuaa w,~1 885, koucrantan @ 0,15
8PITs Pene tuna K/P-1 w=20 000, IM3J1-0,12, —
R=2000 ox
8PIT, Pene runa KAP-3 w=20 000, TI3J1.0,12, { w=237 000, IT2J10,08, —

R=2000 ox R=25000 o
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11 podonncenue ma6a, I1-35

O6osnaue- TexuHuecKkHe JaHHHE HA
HHe IO Hassanme ® THN annapata Npumeyanne
11"3;8:)?:»{; 1 peae ucnoinenne 110 @ uenoauenue 220 6
8PB PeJie BpeMeHH THOa w = 4 250, T13J10,31 | w =9 800, [13J1.0,2 —
3B-134
—_———————
8R1 Conporusiaenne  [19-20, R =1000 o R=14000 on —
8R2 r'OCT 6513-53
8R3 Conpotuenenye  [13-20, R=2000 on R =8000 ox —
IOCT 6513-53
8R4 R=1500 ox R=12000 ou —_
8R5 | S mpornedene 11320, R =100 ox R =500 ox —
8R6 R =2000—4000 ox —
8R7 Conporusnesne  [13-50, R, =200 o,
FOCT 6513-55 u peryaupye- Ry = 0130 ox, koucrauran @ 0,25,
Moe rOCT 5307-50 ConpoTuBneHus coelnHe-
SR8 To e R< 600 ox, Hbl TIOCJIe/l0BATEJBHO
R, ==0-+-240 ox, koncTantan @ 0,92,
['OCT 5307-50




[*2]
o

Ta6nuuna 11-3-6

OcHOBHEIe TeXHHYECKHe JaHHHE peljie H ANNaparoB ycTpodcTBa 6XOKHPOBKH NPH KadyaHHAX Tuna KPb5-122

TexHUUeCKHe nanihie Ha

H 5-ro BUTKOB

O6o3rage- H
HHE IO X a3BadHe B THN annapara anMe
fg&“g,{’;’ge " peae Henoawenue 110 8 ucnoanenne 220 8 e

O&l

8T Tpaucgopmatop | | 1 a TlepBuunsie: w, = w, = 60, NM3IB 2-0,93 —
:.-:.'_? Bropuynas: w, = 165, [138 2-0,74
=3
5| 5a Tlepeuynbie: w, = w, = 12, [161-1,68 —
= Broprunas: w, = 33, [161-1,68

8TK TpanctopmaTtop dﬁ 1l a [Nepsuunnte: @, = w, = 160, 138 2-0,93 —
2 Bropuunas: w, = 160, [13B 2-0,74
=
S| 54| Mepeasune: w,— w,= 32, IBJ-1,81 —
=~ Bropuunas: w,; = 32, [161-1,81

8TH, Hacumarowuiics % 1 a [epeuunas: w; = 50, 116J]-1,0 W, HMeeT BhIBOAH OT 10-ro

TpanchopMaTop @ Broprunas: w, = 5000, [13J1-0,2 u 25-T0 BHTKOB

g
% 5a Mepsuunas: w, = 10, [I61-1,25 W; HMEET BLIBOAE OT 2-rg
< Bropuunas: w,== 5000, [13J1-0,2 H 5-T0 BHTKOB

8TH, Hacuimatomuiica | € | 1 a Mepsuunas: w, = 35, I[I6I-1,25 W; HMeeT BHIBOAH OT 15-ro

TpaHcdopMaTop § Bropuunaa: w, = 5000, I13J1-0,2 H 25-T0 BHTKOB

1=
gl 5a [epsrunan: w, =7, [NBJ]-1,56 W, UMEET BBIBOJLI OT 3-ro
(9]
=~

Bropnunasn:

w, = 5000, I13J1-0,2




(=24
—

ITpodosrxcenue ma6a. {1-3-6

TexHAYECKHe HNanHble Ha

O6o3uage-
HHe no i Hasbanue B THR annapaTta HpHyedange
$§§”§£§ze H peae ucnoJanerte 110 a HenosHenHe 220 8 P
2
8TH, Hacoimatommiica | Z [ 1 4 Hepsuunan: w, = 275, T161-0,86 w, umeeT seisoAkl 0T 100-ro
TpaHcpopmaTop z Bropuunan: w, == 5 000, [13J1-0,2 u 140-ro BuTKOB
o
5(5a Ileppuydaa: w, == 55. [1BJ-1,25 @, uMeeT BeBOAM OT 20-r0
= Bropuanas: w, = 5000, I13J1-0,2 n 28r0 BHTKOR
8BI, 352; BuinpamuTeau Huon repmanueswit JI7)K-TP3, BTY.215.108 CoeanseHHl No cXeMe Mo-
8 cTa
81p Jpocceas w, = 1 300, T13B 2-0,33 —
8C2 C=05 mrd, Upag = 200 8 —
8C1 KonaeucaTophl T C=2 ukep, Upyes— 160 & —
8C3 C =10 mrd, Upas = 160 & —
8PH!I Pene anextpomarguTHoOe w = 4200, TI3B 2.0,14; nocaefoBaTeNBHO -
tana SH-529/160 C KaXAOH BKJIQYEHO comnporunieHue 6,8 kox
8PB Pese BpeMenu Tuna w = 9800, [T3/1-0,2 | w=18900, T13J1-0,14 —
3B-134
8PIT, Pene Tuma KIP-3 w=20000, TI3J10,12 | w=37 000, 113J10,08 -
8PITs Pene tuna KAP-1 w = 2 000, [13/1-0,12 —
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I1podorxcenue ma6a. I1-3-6

O6osuaye- TexuudyecKHe JaHHble HA
HHE no Hassanre u THn anmapara
pa3sepuy- # pene [Tpumeuanne
TOR cxeme HCnoNHenwe 110 8 HCIONHEHEE 220 g
8R Conpotue- % o la 11,8 om —
Jexue o
=
§:’ 5a 0,45 ox —
8R1‘§ ggz'; I13-20, TOCT 6513-53 R =1000 ox R = 4000 on -
8R4; 8R5 [13-20, TOCT 6513-53 R =800 ox R=3000 om —_
8R6 11320, FTOCT 6513-53 R =1 000 om nan R = 1500 on —
8I1P Pesie nonspusosanHoe Tu- PaGouas w, = 8800, [13J1-0,1, R = 730 —
na PII-7 (BHYyTpeHHAS)
Topmosnas wy = 4 200, I[13J1-0,1, R = 600
(#apyxKnas)
OcHOBHBIE TeXHHYeCKHe JaHHLIC 3JIeMEHTOB pelNe CONPOTHBIeHHS Tabaunuwa 1137
TexHuueckHe naHHbIE Ha
O6o3HayeHne
Tan pene [O cXeMme HanmeHoranue
gcnoadenue | a I HMCIIONHEHue 5 a
KPC-131 ‘ 5T a AsToTpancopmaTop w, == 800 (80 BuTKOB)X10), W, = w; =76, OTBOAH OT 4-ro, 8.r¢
' HANPSKEHHS 12-ro, 44-ro, 60-ro » 76-ro sutko8, [13B 2-0,64 !




£9

{1podorscenue ma6a. I1-3-7

TeXxHHYECKHE® AaHHble Ha

Tun peae OGosnadenne HauveHosalne
oo cxeme ’ Hcnotenne | @ J HCOOJHEURE 5 a
5T+ TpaucgopmaTop w;=w,=80, oTBoAbl 0T 10-ro, | w, = w, = 16, oTBOAN oT 2-r0,
20-ro u 40-ro BuTkoB, [13J1-0,93 | 4-ro u 8-ro Butkos, I1BJ-1,56
wy = 900, T13J1-0,31 wy = 900, T13J1-0,31
wy = 250, [3J1.0,47 wy = 250, T13J1:0,47
=4 mm
S51p Hpoccean w= 3100, T13J1.0,29, 3 = 2,6 mun
5C1 Kouaeucatop C=16 med (4 wr. no 4 mxd), Upag = 400 8, Tan MBITI,
FOCT 7112-54
KPC-131
5C2 Kougencarop C=1 mr, Upag = 1500 @, Tun MBI'TI, TOCT 7112-54
R
5RI; 5R3; Conporurenns R == 100 o, I13, TOCT 6513-53
5R4
5R2 ConpoTHejeHHe pery- Ryiaws = 30 ox, npoBonoka KoHCTanTanosas MHMu 40—1,5
Jupyemoe @0,4, TOCT 5307-50
______..—-—-——'——— —_—
5R5 Conporusaenne R =39 xom, BC, TOCT 6562-53




¥9

I1podoroscenue ma6a. I1-37

TexuHueckue JaHHbE Ha

O6o3HaueHBe
Tun peae o cxeme HaumeHnoBan#e
ucnosHeuue 1 a ‘ uernosHedue 5 a
Peze cp- o6moTka wy = 1 750%¢4, [13B 20,25
KPC-131 5PC npotuBae- | pMa PCy
HHUS —
o6MOTKa wy = 8502, 113B 20,31
noscos PCy
(I—3Tx AstotpancopMaTopbl | w,=800 (80 surkos}10), w,=76, oTBoau oT 4-ro, 8-ro, 12-rp,
HaMPSIKEHHST 28-rp, 44-ro, 60-ro u 76-ro Butkos, 1198 2-0,64
1—3T TpanchopMaTODEL w,=w,=65, [13JI-1,0 w,=w,=13, I161-1,56
=91 paucgopuarop w;=800, T13J10,31, w;=800, [13J1.0,31
w, =200, T13J1-0,47 w, =200, T13J1.0,47
6 = 2,6
KPC-132 fmLe
(I—3hdp Hpoccenb w= 3100, [13J1.0,29, § = 2,6 m#u
{1—3)}C1 Kounencatopel C=16 mrd (4 wrt. 00 4 srd), Upas=400 6, Tua MBI'TI,TOCT 7112-54
y—3c2 Kongencatopst C=1 mrd, Upas=1500 6, Tun MBITL, FOCT 7112-54

(I—3)RI,
R3

Cornporusaennus

R=100 o, I19, TOCT 6513-53




S0

I[Tpodoracenue maca. 1-37
06 TexHiYecKHe NaHHbIE Ha
THn pene ngag::;&;ae HanumenoBatige
’ ucnoaHeune | a HCOOHEHHe 5 g
(I—3)R2 Coupotusnenua pery- | Ruang=30 Oox, IpoBOJOKa KOHCTanTanosad mMapky MHMu 40—15
JHpyeMble @ 0,4, TOCT 5307-50
(I—3)R4 ConpotusneHns R=39 rxomx, BC, 'OCT 6562-53
KPC-132
GMOTKa wa == 1 7504, TI3B 2-0,25
(I—3)PC Pene co- o 7 ’ ’
[IPOTHB.I e- apma PCy
HuA
00MOTKa wy = 8502, 119B 2-0,31
noawcos PCxr
4T ul w,=800 (80 suTroBX10), W,=w,=76, orBoAL 0T 4-ro, 8-ro,
4T 2 12-ro, 28-ro, 44-ro, 60-ro u 76-ro eutkos [13B 2-0,64
KPC-121 TpanchopMaTopsl
4T 1 w,=w,==80, oreoas or 10-ro, |w,=w,=16, oTROAH 0T 2-ro0, 4-ro
4T+ 2

20-ro u 40-ro BHTKOB, # 8-ro surkos, [15/1-1,56,

w,==900, TI3J1-0,31, wy =250 | wy=900, [13J1-0,31, w, =250,
T13J1-0,47 I13J1.0,47

0 =4 un



ITpodorcenue maba. {1-3-7

Texunyeckue HAHHBIE HA

Tun pexe Oﬁ,?g"ci‘ﬁ:e Hanmenosanue HcmoaHeHye la \ HCTOMHeHHe 5 q
4RI, 4R3, ConpoTssaesnd R=100 os, I13, TOCT 6513-53
4R4; 4RS;
4R9
. . C ; . Ruans==30 om, npoBosoka KoucraHranosag MHMun 40—1,5
4R§,R;1R6, Mp;ggz;rglmeuua pery Ha PR e
4R5 ConpoTusienne R=150 oxn, 13, TOCT 6513-53
KPC-121 4R10 ConpoTunenne R=117 rom (3 wr. mo 39 xom), BC, TOCT 6562-53
1C1; 4C2 KonaeHcaropst Cy=Cy=16 mxdp (4 wr. no 4 mxd), Upas=400 6, Tun MBITI,
I'OCT 7112-54
o6MoTKa wa= 70034, [19B 2-0,41
apMa PCx
4PC Pese conpo-
THBJIEHHS
o6MOTKa wy =850 x 2, I13B 2-0,31
nodocos PCy

NpaMevange: 3 — BOSAYWHHY 3230DP B MArHHTO ¢ pOBOAE.
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