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BBEAEHUE

PasbequHUTEN TPUMEHSIOT A OTKIIOYCHHS W BKJIIOUCHHS IIeTIeH
0e3 TOKa M U CO3MaHMs BHUIMMOTO pa3pbiBa MM B BO3Myxe. Mexay ch-
JIOBBIM BBIKJIIOUATENIEM M pa3belMHUTENEM CIIEeAyeT MPEeayCMaTpUBaTh Me-
XaHWYIECKYI0 ¥ 3JICKTPOMATHUTHYIO ONOKMpoBkH [1], He momyckaromrie
OTKITIOYCHHUS Pa3beIUHUTEIS MIPH BKIFOYEHHOM BBIKITIOYATEIIE, KOTa B IIC-
U TIPOTEKACT TOK HATPY3KH.

PasbequHUTETM MOTYT TaKKe MPUMEHSATHCS JUIS CICAYIOIIHX OTepa-
Uil Ha TOJCTAHIUH: 3a3eMJICHHS M pPa33eMJICHHUsS HEUTpajeld CHIOBBIX
TpaHCc(HOPMATOPOB, OTKIFOUCHHS M BKIIOYCHHS JYTOTACAIIMX PEaKTOPOB
IIPU OTCYTCTBUH B CETH 3aMBIKaHUS HA 3€MJIIO; OTKIIIOYCHHUS M BKIIFOUCHUS
HM3MEPUTENBHBIX TPAaHCPOPMATOPOB HANPSDKEHHS; OTKIIOYEHUS U BKITIOYE-
HHUS OOXOTHBIX BBIKIIOYATETICH B CXeMaX pacHpeAeTHTeIbHBIX YCTPOWCTB
(PY) ¢ 00XomHOH CEKIMeW INWH, €CAM HIYHTHPYEMBIH pasbeIuHUTEIIEM
BBIKITIOYATEIh BKIIIOUYEH.

KopoTko3aMbIKaTeTN ¥ OTACTUTENN — 3TO CIEIHAIbHBIC Pa3beInHH-
TEJH, WUMCIOIIUEC aBTOMATHYCCKH JeiCcTBYIomue mpuBonsl. [Ipu BBIOOpE
OTIENUTENCH U pa3beIUHUTEICH HEOOXOJMMO YYHTHIBATH KOMMYTAIIHOH-
HBIE BO3MOXXHOCTH 3THX alllapaToB, OTOBOPEHHBIC KaTanoramu (HaMarHu-
YHMBAIOIIUH TOK, 3apPSIHBIN TOK, TOK 3aMBIKAHUSI HA 3€MITIO).

B menmsx CHIXCHHS CTOMMOCTH PACIPEICIUTEIFHOIO YCTPOWCTBA
6...10 kB moxacTaHuMM BMECTO CHJIOBBIX BBIKIIIOYATEIEH HeOOIBIION H
CcpemHel MOIIHOCTH MOKHO HMPHUMEHSATH BBIKITIOUATENH HATrpy3KH, CIIOCO0-
HBIE OTKJIFOYAaTh paboume TOKW JIMHUH, TpaHC(HOPMATOPOB U APYTHUX IJIEK-
TPONIPpUEMHHKOB. [IJIT OTKIIOYEHHUSI TOKOB KOPOTKOTO 3aMBIKAHUS, TPEBBI-
IIAFONINX JOMYCTUMBIC 3HAUCHHS U BRIKIIIOUATENIeH Harpy3KH, TIOCIETHIE
KOMIUIEKTYIOT KBapueBbiMu npemoxpanutensmu ([1K). Takoil KOMIUIEKT
nosryaun HazBanwe BKII. Ilpm nmpoekTupoBaHWN HEOOXOIUMO YUHUTHIBATH,
YTO MPH KaXKIIOM OTKIFOYCHUU BEIKJIIOUYATEIS HATPY3KH MPOUCXOTUT U3HOC
ra30reHePUPYIONINX TYrOracsmiiuX BKJIAIBINICH, OTPAaHUYUBAIONINX YHCIIO
JonyckaeMbIx oTkimoueHuit K3.

Amnmapatsl BKIT M0XHO nmpuMeHSTH U IpUCOeaUHEeHusT TpaHcdop-
MaTopoB MomHOCThIO 10 1600kB-A, 6artapen korneHcaropor g0 400kBap,
anekrpoasurareiei 3...6 kB mommocTeio 600...1500BrT.

Pexomenmyercs: ycTaHOBKa BBIKITIOUATENSI HATPY3KH IOCIE Tpeaoxpa-
HUTEJS, CIUTAs 110 HAIIPABJICHUIO TOKA OT HCTOYHHKA THTAHUS.

B HacTosmem moco6un 06001IeHbI IMEIOIIHECsT Ha CETOMHs MaTepra-
71 JI7Is1 3TOTO MCTIONB30BaHB CIPABOYHHKH, KYPHAJIbHBIE CTAThH, TCXHH-
yeckas W WH(POpPMAIMOHHAS JOKYMEHTALMS BEAYIINX OpTraHW3aIIii-
pa3pabOTYMKOB W HM3TOTOBUTEICH pa3beIUHHUTENCH W BBIKIIOUYATENCH Ha-

TPY3KH.



1. PA3SBEJUHUTEJIN

1.1.OCHOBHBIE CBEJIEHUA

PazbenuuuTeNb MpeacTaBIseT co00 KOMMYTAITMOHHBIN ammapar Jis
HarnpspKeHus cBble 1 kB, OCHOBHOE Ha3HaueHHE KOTOPOT'O — H30JIMPOBATh
NPEeIBAPUTEIBHO OTKIIOYEHHBIC (BBIKITFOUATENSIMU) YACTH CHCTEMBI, JJIeK-
TPOYCTAHOBKH, OTIEJIbHBIC aIlllapaThl OT CMEXHBIX YacTeH, HaXOISIIHXCS
MO/ HanpsDKCHUEM, 17 0€30macHoro peMoHra [2].

[Ipy peMOHTHBIX pabOTax pa3beANHHUTENIEM CO3MAETCsl BUAMMBIN pas-
PBIB MEXAY YacTsIMH, OCTaBIIMMHCS IIOJ HANpPsDKEHHEM, M armapaTrami,
BBIBEJIEHHBIMH B peMOHT [3].

PasbequHUTENIME HENB3sl OTKIIOYATh TOKH HArpy3KH, TaKk Kak KOH-
TaKTHas CHCTEMa WX HE MMEET AYTOTAaCHUTEIbHBIX YCTPOHCTB M B CIydae
OIIMOOYHOTO OTKIIOYCHHUS TOKOB HArpy3KH BO3HHKACT YCTOHYMBAas IyTa,
KOTOpast MOXKET MPHUBECTH K MexTydasHomy K3 n HecqacTHBIM cirydasiM ¢
00CITyKMBaIOIINUM [IEPCOHAIIOM.

OnHako Ui YHPOILICHUSI CXEM 3JIEKTPOYCTaHOBOK JIOIyCKaeTcsl HcC-
TIOJIb30BaTh Pa3beMHUTENHN JIJIsi IPOU3BOJICTBA CIIEIYIOIINX OTIEPaIHi:

— OTKIJIIOYEHUS M BKIIOUCHHS] HEWTpalieil TpaHchopMaTopoB U 3a3eM-
JNEHHBIX AYroracslinX peakTOpOB NPH OTCYTCTBUM B CETH 3aMBIKAHMs Ha
3eMIIIO;

— 3apsIHOTO TOKA IIMH W 000PYMIOBaHHsS BCEX HAMpsUKEHHH (Kpome
OaTapeil KOHIEHCATOPOB);

— HArpy3049HOro Toka J0 15 A TpEXMOIIOCHBIMH Pa3beIUHUTEISIMHI
Hapy)XHOU ycTaHOBKM npu Hanpsukennn 10 kB u Huke;

— OTKIIOYCHHS M BKIIOYEHHS HEHArpy>KEHHBIX CHJIOBBIX TpaHC(Op-
MaTOpOB M JIMHUH OTPaHUYEHHOW MOIIHOCTH M JUIMHBI IIPH CTPOTO yCTa-
HOBJICHHBIX YCIIOBHSIX;

— U TepeKiToueHHil (B HOPMAIbHBIX YCIOBHSX) HPHCOCAUHCHUIN
PV ¢ onHoii cucTeMbl COOPHBIX IIMH Ha JIPYTYI0 0€3 NpephIBaHUs TOKa,

— s 3a3eMJICHUS OTKIIOYEHHBIX YYAaCTKOB CHCTEMBI C IOMOIIBIO
BCIIOMOTaTEbHBIX HOXKEH, MPEeyCMaTPUBAEMBIX ISl STOH LIEIH.

3HaYeHNsI KOMMYTHPYEMBIX Pa3beIUHHUTEISIMHA TOKOB TIPUBEICHBI B
tadn. 1.1 [4].

3HaYeHHE OTKIIOYAeMOTO Pa3beINHUTEIEM TOKA 3aBHCHT OT €r0 KOH-
CTPYKIMHU (BepTHKAIBHOE, TOPU3OHTAIBHOE DACIIOJOKCHHE HOXKEi), OT
PAaCCTOSHUS MEXIY MOJII0CAaMH, OT HOMHHAJIHFHOTO HAIPSHKCHUS YCTaHOBKH,
MO3TOMY AOIYCTUMOCTb TaKOW OTEpalliy YCTaHABIMBACTCS HHCTPYKIUSIMHU
W AMPEKTUBHBIMU yKa3aHUsAMH. I1opsaok omeparuii mpu OTKIIOYSHUH Ha-
MarHM4MBaloOIIEr0 TOKa TpaHc(OpMaTopa TaKkKe UIPaeT BaKHYIO POJIb.
Hanpumep, tpanchopmatopsl, nmeronme PITH, HeoOxoaumo mepeBectd B
PEKHM HEBO30Y)KIEHUS, TaK KaK TOK HaMarHMYMBaHUsI PE3KO yMEHBIIACTCS
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MIPU YMCHBIICHUY WHAYKIUU B MArHUTONPOBOJEC, KOTOPAst 3aBUCUT OT TIOA-
BeIEHHOTO HampspkeHus. KpoMe Toro, mpu OTKITIOYCHHUH HEHArpyXEHHOTO
TpaHchopMaTopa HEOOXOIUMO MpPenBapUTEILHO A(H(HEKTHBHO 3a3eMITUTH
HeWTpab, €CIM B HOPMAILHOM pekume TpaHchopmarop paborai ¢ pa33em-
néuHol He#tpanpio. Ecim x HeWTpanmu TpaHchopMaropa ObUT TIOIKITIOYEH
3a3eMIISIOIINI PEaKTOp, TO MPEIBAPUTENHLHO €T0 CIACIYET OTKIIOYHUTS.

1.1. ToxH, OTK/JII0YaeMbIe H BKJIIOYAeMble OTACJIUTEIAMH 1

pa3sbeIUHUTEIAMHU
HanGonpmuii OTKITF0YaeMbIi 1 BKITFOYACMBIiA
Homunansnoe Paccrosinue TOKH, A
HamnpspKeHUe, | MEXAY OCSIMHU
B MOJIOCOB, M HaMarHuu- SApAIHELE 3aMbIKaHUE
BaIOLINH Ha 3eMJII0
Hapyosicnas ycmanoska
6 0,40 2,5 3,0 7,5
10 0,50 2,5 4,0 6,0
20 0,75 3,0 3,0 4,5
35 1,0 3,0 2,0 3,0
35 2,0 3,0 3,0 5,0
110 2,0 6,0/4,0 2,5/1,5 -
110 2,5 7,0/6,0 3,0/2,0 -
110 3,0 9,0/8,0 3,5/3,0 -
110 3,5 —-/10,0 /3,5 -
150 2,5 2,3/- 1,0/- -
150 2,7 4,0/- 1,5/- -
150 3,0 6,0/2,3 2,0/1,0 -
150 3,4/3,7 7,6/5,0 2,5/1,5 -
150 4,0 10/5,5 3,0/2,0 -
150 4.4 -/6,0 -2,5 -
220 3,5 3,0/3,0 1,0/1,0 -
220 4,0 5,0/5,0 1,5/1,5 -
220 4,5 8,0/8,0 2,0/2,0 -
330 6,0 -/5,0 —2,0 -
330ITH/ITH3 6,0 3,5/4,5 1,0/1,5 -
500 7,5/8,0 5,0/6,0 2,0/2,5 -
500TTH/TTH3 8,0/7,5 5,0/5,5 2,0/2,5 -




Ipooonxcenue maon. 1.1

Haubonpmnii OTKII0YAEMBIH U BKIFOYA€ MBI
Homunansnoe Paccrosinue TOKH, A
HanpsHKEeHHe, MEXAY OCSIMU
kB II0JIFOCOB, M HaMaI‘HI/I‘iI/I- 3ap5u:[m>11“4 3aMbIKAaHHC
BaroIUil Ha 3eMITI0
Buympennss ycmanoska
6 0,20 3,5 2,5 4,0
10 0,25 3,0 2,0 3,0
20 0,30 3,0 15 2,5
35 0,45 2,5 1,0 1,5
110 2,0 4,0 1,5 -
150 2,5 2,0 1,0 -
220 3,5 2,0 1,0 —
Mpumeuanus: 1l Jng 110xB u Bbliuie B uncauTene — JaHHBIC IS all-
[apaToB BEPTHKAIBHO-PYOSIIEr0 Tuma, B 3HAMEHaTelle — TOPH30HTAJIbHO-

nosopotHoro. Jlist anmapatos 330u 500kB (¢ 0603Hauennem ITH/ITH3) npuse-
JICHBI JIaHHbIC, COOTBETCTBYIOLINE Pa3beJUHUTEISAM IIOJBECHOMY (YHCIIHTEND) U
MIOJIBECHOMY C OIEPEXkKAIOMNM OTKIIOYEHHEM H OTCTAIOIIMM BKJIIOYEHHEM IIO-
moca da3sl B (3HaMeHaTeNb).

2. Jlns anmapaToB BHYTPEHHEH yCTaHOBKHM, MMEIOIINX H30JIUPYIOIIUE Iie-
PEropoaKy MeXAy MOJII0CaMH, TOKA MOTYT OBITh yBenuueHsl B 1,5 paza mpotus
YKa3aHHBIX B Ta0IuUIe.

3. YcTaHOBKa anmaparoB M MOPSANOK MX ONEPATUBHOIO MCIOJIB30BaHUA
JIOJDKHBI COOTBETCTBOBaTh TpeboBaHusAM COOpHHMKA AWPEKTUBHBIX MAaTEpUAIIOB
I'naBrexynpasnenus Munsnepro CCCP (anekrpuyeckas 4actb). M. : DHepro-
aromm3gar, 1985.

4. Jlannble TaOMHUIBI HE pacHpoCTpaHsAioTcs Ha mpucoeguHenus 110...
300kB, k KOTOPBIM NOAKITIOYEHBI OTPAHIIHUTENH TepeHanpspxenus timna OITH.

5. Ornenurenu 30...220xB, ocHaménHbie AyTheBoit nprcTaBkoit BHUND,
MOTYT OTKJIIOYaTh HAMarHUYMBAIOWIMH TOK TpaHCHOPMATOpOB Jt00OH MOIIHO-
CTH, a Takxke (CooTBeTCTBeHHO IpH HanpspkeHusx 35, 110u 220 kB) Toku Ha-
rpy3ku g0 80, 50u 110 A, 3apsaubie Toku BJI moboit amuubl, nuHoi 1o 150u
250xmM, ypaBauTenbHbIe Toku 10 180, 80u 180A.

Ecnu B nienu nMeroTcs pa3beANHATENb U OTACIHUTENb, TO OTKIIOYCHHE
U BKJIIOYEHHE HAMAarHUYMBAIOLIETO TOKA M 3apsIHBIX TOKOB CIIEyeT BBI-
HOJIHATH OTACIMTEISIMH, UMEIOIIMMH INPYXUHHBIH IPHBOJ, KOTOPBIA MO-
3BOJISIET OBICTPO IIPOU3BECTH ATy OLEPALIHIO.

INosicHuM ycioBHsL pabOTHI pa3beNUHUTENICH HA CIIEIYIOIUX HpHMe-
pax. UToOBI OATOTOBUTH BHIKIIOYATEh WU Y9acTOK PY mis pemoHTa, OH
JIOJDKEH OBITH OTKJIFOYEH U M30JIMPOBAH OT CMEXKHBIX YacTeH, HaXOAIIHMXCS
MO/ HANPSHKEHHUEM, ¢ IOMOIIbI0 passequnuteneid QS1lu QS2(puc. 1.1,a).
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Ipu 3TOM pa3beIUHUTETH OTKIIOYAIOT EMKOCTHBIN TOK, 3HAUEHUE KOTOPO-
IO ONpeeseTcs] HAMPSHKEHUEM CETH M EMKOCTBIO BBOJOB BBIKIHOYATEJIS.
DTOT TOK MaJjl, U Ha KOHTAKTaX Pa3beIUHHUTENEH HE BO3HUKAIOT YCTOMYH-
BbI€ JIyTOBBIE Pa3psiasl. [1ocie OTKIIOUEHUS pa3beqUHUTENEN BHIKITIOYATEND
Q, moyIeKAIIHMI PEMOHTY, JO/DKEH OBITh 3a3eMIIEH ¢ 00EHMX CTOPOH C IIO-
MOIIIBIO JTOTIOIHUTEIBHBIX HOXKeH pazbeauanteseii QSG1 QSG2

Qsl % Qs2 Qsl
_ L] S~ I — I
QSGl1 j{ l c Lc I QSG2 : "
I 11 B
= = = = Qs2
a) 6)

Puc. 1.1.CxeMsl, NOSICHSIIONIME HCIOTB30BAHNE Pa3beIHHHTEJIeli:
a —Pa3bEUHUTEIHN C 3a3eMIITIOIINMH HOXKaMH ISl U30JIAIMH BBIKIIIOUATEIIs
TPH PEMOHTE; 6 — Pa3bEeMHUTENN AT TIEPEKITIOUEHNS IPUCOETUHEHN
PV non Toxom

3HAUUTENBbHO TsDKENee MPOTEKAeT MPOLecC OTKIIOUEHHUS pa3zbeauHU-
TEISIMU TOKa HAMAaTHHYMBAHHS CHIIOBOTO TpaHC(OpMaTOpa WIH 3apsTHOTO
TOKA JINHUH TTOPSAAKA HECKONBKHUX aMIIep TN IECATKOB amIiep. B aTux ciry-
Yasx Ha MOJIOCAaX pa3beIUHHUTENCH 00pa3yroTCs OYTH, KOTOPHIE BHITATHBA-
IOTCSL B BUJC JJIMHHBIX IETENb M TOPSAT B TEUCHHE HECKOIBKHX JECITKOB
nepronioB. Bo m3bexanne nepedbpoca Ayru Ha 3a3eMIEHHBIE YaCTH U IIPO-
BOJHUKH COCEAHUX (Da3 OTPaHWYMBAIOT UIMHY JHHAN M MOIIHOCTH TpaHC-
(hopMaTOpOB, MOUIEKALTIX OTKIIOUCHHUIO PA3bEeIMHATEISIMH, a TaKXKe Ipe-
JIyCMaTpUBAIOT YBEJIMYEHHBIE PACCTOSHUSA MEXIY IMOJIOCAMH U 10 3a3eM-
JIEHHBIX YacTei.

Ilepexirouenue npucoequHeHuit PY mon TokoMm ¢ moMouipio pazbean-
HUTEJNCH MPOU3BOIAT NMPU 00A3aTEIFHOM YCIOBHH — HAIWYHUH MapauIeib-
HBIX BETBEH C MaJbIM COMPOTHBIICHHUEM. Tak, Hampumep, MpH HATUYAU
JBYX MapaluleNIbHBIX BeTBeil ¢ paspenunutensimu QSlu QS2 (puc. 1.1,6)
OZIMH U3 Pa3beAMHUTENCH MOXET OBITh 0€30IaCHO Pa30OMKHYT IO TOKOM,
€CIIi pa3beIMHUTENh, BTOPOH BETBU BKIIOYEH. [Ipu oTKIIOUEHHH pa3benu-
HUTETS TOK CMEIACTCS U3 OJHOM BETBH B Apyryto. [Ipn 3TOM Ha KOHTaKTax
JIyTH He 00paszyercs.

PasbequHUTETN UTPAIOT BaXKHYIO POJIb B CXEMaX 3JICKTPOYCTaHOBOK,
OT HaA&KHOCTH MX pabOTHl 3aBUCUT HAIEKHOCTH PabOTHI BCEH DIIEKTPOYC-
TAaHOBKH, TIOATOMY K HUM MPEIBSIBIIOTCS CICIYIOIIUEC TPCOOBAHNUS:

1) pa3beAMHHUTENH B OTKIIOUEHHOM MOJOKEHHU JOJDKHBI CO3/aBaTh
SICHO BUJUMBII pa3pbiB 1M, COOTBETCTBYIOUIUHN KIIACCy HAIPSHKEHUS yC-
TaHOBKH;



2) IpUBOJIBI Pa3heIUHUTEICH JOJKHBI HMETh YCTPOHCTBA (QUKCAIMU B
Ka)XJIOM M3 JABYX OINEPATUBHBIX TMOJIOKEHUMN: BKIIOUYEHHOM U OTKIFOUEHHOM.
Kpome TOrO, OHM JOKHBI UMETh HAIEKHBIC YIOPHI, OTPaHUIMBAIOIIVEC
MTOBOPOT TJIABHBIX HOXKEH Ha yroJ O0JbIe 3aJaHHOTO;

3) OmOpHBIE M30JIATOPHI M H30JUPYIOIINE TATH JTOJKHBI BBIIEPKABATD
MEXaHWYECKHUEe HATPy3KH MIPH OTIePaITnsX;

4) riaBHBIE HOKHU Pa3beIUHUTENEH JOJDKHBI KMETh OJIOKHPOBKY C HO-
JKaMH CTal[MOHApHBIX 3a3eMJIMTENIed U He JOMYCKaTh BO3MOXKHOCTH OJIHO-
BPEMEHHOT0 BKJIIOUEHUS TEX U APYTHUX;

5) pasbenuHUTENH OHKHBI OECIPENATCTBEHHO BKIIIOYATHCS M OTKIIIO-
YaThCs MPU JIIOOBIX HAUXYAUINX YCIOBHUSIX OKPY)Karomeil cpemsl (Hampu-
Mep, pu 00JIeICHEHNN);

6) pasbeAMHUTENN JOKHBI MMETh HAIUIEXKAIIYIO M30JIAIMIO, 00ecIe-
YUBAIONIYI0 HE TOJHLKO HAAEKHYIO pabOTy IPH BO3MOXKHBIX TepeHATpsIKe-
HHUSX U yXYALUIEHHH aTMOC(EPHBIX YCIIOBHi (rpo3a, M0X[b, TYMaH), HO U
Oe3o01macHoe 00CITy)KHBaHHE.

PazbenmuHuTENIM WMEIOT OTHOCHTENHLHO TPOCTYI0 KOHCTPYKIIHIO: IIO
YUCITy TIOJIFOCOB MOTYT OBITH OJIHO- M TPEXIOJIOCHBIMH, TIO POAY YCTa-
HOBKH — 11 BHYTPEHHUX U HApY>KHBIX YCTAHOBOK; MO KOHCTPYKUUU — pPy-
OsIIero, TMOBOPOTHOTO, KATSIIErocs, MaHTOTPAI3MYCCKOr0 M TMOJBECHOTO
tuna. [To cnoco0y yCTaHOBKH pa3iIHYarOT pa3beAUMHUTETH C BEPTHKAILHBIM
Y TOPU3OHTAJILHBIM PACTIONOKEHUEM HOXKEH.

VipasieHue pa3zbeIUHUTEISIMU MOXET OCYIIECTBISATHCS IITAaHTON
PYYHOTO ympaBieHus (JUis OJHOMOJIOCHBIX Pa3beIUHUTENEH) WM PUBO-
oM (PYYHBIM, DJIEKTPOIBUraTEIbHBIM, THEBMATHYECKAM M Jp.) IS TPEX-
TIOJTFOCHBIX Pa3beIMHUTEICH.

Paznuuust B KOHCTPYKIMAX pa3zbeAUHUTENEH NI HapYy>KHOW M BHYT-
pPEHHEH yCTaHOBOK OOBSCHSIOTCS YCIOBHSAMH WX paboThl. PazweawmHuTEN
Hapy>XHOW YCTAaHOBKH JOJDKHBI MMEThb TMPUCIOCOOJICHUS, pa3pyIIarolime
JIEASTHYI0 KOPKY, 00pa3yroIytocs mpH roionéne. KpoMe Toro, X HUCIHOIb-
3YIOT JUTSI OTKJIFOUCHHS HEOOJNBIINX TOKOB HATPY3KH M UX KOHTAKTHI CHAO-
JKAIOTCSl POraMH TalleHHs YTy, BO3HUKAIOWIEH MEXIY pPacXOIsSIIMMUCS
KOHTaKTaMH.

PaspequuuTeIM YacTO CHAOKAIOTCSA 3a3eMIISIOIIMMH HOKAMH, 4YTO
MPECTaBIsICT BO3MOKHOCTh HE MPHUOETaTh K YCTAHOBKE NMEPCHOCHBIX 3a-
3eMJICHUH Ha 000PYyI0BaHUH, BEIBOJUMOM B PEMOHT, H TEM CaMBIM HCKIIIO-
YJaeT HapYIICHHUs MpaBuil 0€30MMaCHOCTH, CBSI3aHHBIX C MPOIIECCOM yYCTaHOB-
KM TIEPEHOCHBIX 3a3eMiieHHd. [103TOMy pa3beIMHHUTETH MOTYT OBITh 0e3
3a3eMIIIOIINX HOXKEM, ¢ OJHUM (YCTaHABJIMBAEMBIM C JIFO00M CTOPOHBI IO-
JIFOCA) U IByMS 3a3€MJISIOLIMMHI HOXKaMHU Ha KaXKIOM IIOJIIOCE.

Ha 3azemuisironux HOXKax JIMHEHMHBIX pa3beIUHUTENEH JOMyCKaeTcs
YCTaHOBKA TOJILKO MEXaHHYCCKON OJIOKHPOBKH C TIPUBOJIOM Pa3beIMHUTEIIS
U TIPUCTIOCOOJICHUEM IS 3allMPaHUs HOXKCH 3aMKaMHU B OTKIIFOYEHHOM I10-
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noxxeHuu. B PY ¢ mpocTeiMu cxemMaM# 3JEKTPUYECKUX COETUHEHUH peKo-
MEHIYeTCS TPUMEHATh MEXaHHYECKYI0 OIEPaTUBHYIO OIOKHMPOBKY, a BO
BCEX OCTANIBHBIX CIyYasX — EKTPOMAarHUTHYIO.

Kak u mppyrue anmapatsl, pa3beAMHUTENN TOJDKHBI 001a1aTh HE00X0-
JIUMOM 3JCKTPOTUHAMUAYICCKON M TEPMUUCCKOU CTOHKOCTBIO MPU KOPOTKUX
3aMBIKaHHSAX, & TAKKE IOCTATOYHON MEXaHMYCCKOW NMPOYHOCTHIO, YTOOBI
BBIJIEPKATh 3HAYUTENBHOE KOJIMIECTBO BKIIIOYCHUN M OTKIIIOYCHUH.

MapkupoBKa pa3beIUHUTEICH COCTOUT M3 OYKBCHHBIX W YHCIOBBIX
00o03HauecHwmit. Tak, mepBast OykBa «P>» yKka3bpIBacT BHJ[ IEKTPHUSCKOTO all-
mapara — pasbeUHUTENb; BTopas — «B» mwin «H» —Bux yctaHoBKH (BHYT-
PEHHSS WIH HAPYKHAsS); TPEThs — «JI» — HaTM4YMe JTMHEHHOTO KOHTAKTa;
yerBepTass — «O» — Ha OJHOIOJIOCHOE HCIOJNHCHHUE; IATas — «3» — Ha
HalMYhe B OJHOM (asze (mosroce) HOkel 3asemienus (omHoro — 1 mnm
IBYX — 2 B MapKMPOBKE IOCJIe OYKBEHHOI0 00O3HAueHHs <«3»); mmecras —
«J1» —Ha TBYXKOJIOHKOBYIO KOHCTPYKIUIO. Urclia B MapKUPOBKE 03HAYAIOT
Hanpspkenue (kKB) 1 HoMuHaIBHEIH TOK (A).

1.2.PA3BEVHUTEJIN JJ151 BHY TPEHHE YCTAHOBKU

Pazbequnntesn cepun PB-10. Pa3zbeauuauTenu nist BHYTpEHHEH yc-
TaHOBKU ObIBalOT onHomodrocHeIMH (PBO) wmnu tpéxmomtocHeimu (PB,
PBK, PBP3 u mp.).

B pazpenuHHATEIAX pyOSIIEro THIIA HOX BpamaeTcss BOKPYT OJTHOTO U3
HETIOZBIDKHBIX KOHTAKTOB, IBHKCHHUE HOXY Iepeaaércs OT Baja depes
(dbapdopossie Taru. JlaBieHne B KOHTaKTaX co3qaéTes npyxuHamu. Ha Toxu
10 1000A HOXH pa3beqUMHUATENICH U3rOTABINBAIOT U3 IBYX MEIHBIX II0JIOC,
Ha OOJBINIE TOKU — U3 TPEX-UETHIPEX MOIIOC.

TpéxnomtocHble pa3beIUHUTENNU cepurl PB BBINMONHAIOT Ha Hampsixke-
Hus oT 6 10 35 kB m HoMuHanbHbIE TOKA 10 1000 A. Ha HOMUHAIBHBEIE
toku ot 2000 no 8000 A paccuntansl pyOsiume pazseguautenn PBP co
CHCIHATBHBIM AJIEKTPOABUTATCIHHBIM HITH PYYHBIM IIPHBOIOM.

OpsomomocHbIe pazseanHuTeaH PBO cOCTOSAT M3 mOKOJIS, OMOPHBIX
H30JIATOPOB U TOKOMpPOBoJa. L[okonb B BHIE MIBEIIEpa CIIY)KUT OCHOBAHU-
€M JJI1 YCTAHOBKH MaJIOTa0apUTHBIX U30JIATOPOB M KPEIUICHUS Pa3beIuHHU-
TeJ.

ToxompoBoa 00pa3yroT Ba OJMHAKOBBIX HEMOIBI)KHBIX KOHTAKTa U
COCITUHSIONUA WX TOJBMKHBIA HOX. BO BKIIFOUEHHOM TOJO0KEHHUH HOXK
3ammpaeTcsl CHEeIMaIbHBIM 3alelloM, YTO HCKII0YaeT CaMOIIPOM3BOJIEHOE
OTKpBITHE HOXA IOJ JCHCTBHEM CHJI TSHKECTH H DJIEKTPOAWHAMHYECKIX
CHWII. 3allen UMEET YIIKO, B KOTOPOE MPHU BKIFOUCHUH W OTKIFOUCHUH Pa3be-
TUHATENS 3aBOIUTCS Maiel] W3oJaupyromei mranrd. OTKpeITHE HOXa Ha
yroJi cBhitire 75°0rpaHnIUBaETCs YIIOPOM Ha CKOOE OCCBOTO KOHTAaKTa.



TpéxnomocHble pazbeaunutenu cepun PB (puc. 1.2) u3roraBiauBaroT-
cs1 Ha HanpspkeHus ot 6 10 35 kB u HomuHanbHBIE TOKH 10 1000 A. Kax-
IIBIH MTOJTFOC UMEET J[Ba HETOBHKHBIX OMOPHBIX HM30JSITOPA U H30JIHPYIO-
YO TATY, TPUCOCTMHEHHYIO K 00IeMy Bary. BKIIOUEeHHE W OTKIFOUCHHUE
pasbeAUHNUTEINST OCYIIECTBISETCS OBOPOTOM Bajia C ITOMOIIBIO MPHUBOJA,
MepPEMENIAtOIIEro TATY.

Puc. 1.2. TpéxnosiocHblii pa3beiMHUTE]b BEPTHKAJIBLHO-PYOSIIEro THIIA
na 10kB (a) u ero npusosx (6):
1 —peryar; 2 —ock; 3 u 7 — ONOPHBIHA U3OIATOP; 4 — IOABMKHBINA H30JIATOP; 5 — HOXK;
6 — HeMOABMKHBIN KOHTAKT; 8 — pama; 9 — 6110k koHTakTOB; 10 —3armop peryara
MIPUBOAA B OTKIIOYEHHOM IT0JI0keHHH; 11 —rutanka; 12 — ppraar

Pasbenunurennr tTuna PB3. Paspegunnreny ¢ 3a3eMIISIIOIIMMHU HO-
sxkamu PB3 (puc. 1.3) B 3aBUCHMOCTH OT BapHaHTa HMCIOIb30BAHUS pa3zbe-
IUHHATEIS UMEIOT OJWH WM JBa Baja C 3a3eMIISIONIMMUCS HOKaMH, KOTO-
pBIE C IOMOIIBIO IJIACTHUH KPEISITCSA K pame. 3a3eMIISIONINE HOXKHU CHaOxe-
HbI TOTIOJHUTEIBHBIMU 3a3€MJISIIOIIMMH KOHTAKTaMU, KOTOPBIE YKPETICHBI
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Puc. 1.3. Tpéxnomaiocuble pa3beIHHUTETH BHYTPEeHHEl YCTAHOBKH
Tuna PB3 6-10:

1 — npUBO/IHO# phIYAr Ha BaJly Pa3beIHHHUTENS; 2 — KOHTAKTHI ISl IPUCOCANHCHUS
IKH; 3 — HEIOABKHEIN KOHTAKT; 4, 10 — O ABMKHEIN M 3a3€MIISIOIIMIA HOXH,
5, 14 — dpapdopoBast u O:10kupoBoUHas TATH; 6, 15 — ONMOPHBII U MPOXOAHOK
U30JIATOPBI; 7, 13 — Balibl pa3beIMHUTENS U 3a3EMIIIOIMX HOXKeEl;

8 — Mmeramnyeckas pama; 9 —moBook papdoposoit Tsru; 11 — peryar Bana
3a3eMJIIOIINX HOXeH; 12 —rubkas cBsa3b; 13 — Bail 3a3eMILIOILMX HOXCH;

14 — tara 610KHPOBKH

10T OCHOBHBIMU HETIOJIBYDKHBIMH KOHTakTamMu. B paszwemmuaurensx PB3
MPEeIyCMOTPEeHA OJOKHPOBKAa MEKIY BAJIOM OCHOBHBIX U BaJIOM 3a3EMIISEO-
IIMX HOXEW, YTO HCKIIOYAeT BO3MOXKHOCTH OIIMOOYHBIX NEHCTBHU TpU
ONEPUPOBAHUU C PA3bETUHUTEIIEM.

Pazbvequnnrens THna PB®. TpéxnomocHble pa3beAUMHUTETN MOTYT
OBITh M3TOTOBJICHBI C TPEMs MPOXOMHBIMU H30JSATOPAaMH, Ha KOTOPHIX Kpe-
AT TTO/IBIDKHBIC HOXH. PazpennuuTenn Takoro tumna Ha Hanpspbkenue 10 kB
u HomuHanbHbIH Tok 400 A o6o3Hagaror PBD-10/400 puc. 1.4),a ¢ 3a3em-
JSOIMMHA HOkamMu — PB®3-10/400 puc. 1.5).

Pa3bpémHyI0 YacTh pa3beAMHUTENS BBIIOIHSIIOT € JIMHEHHBIM WM IIJI0-
CKOCTHBIM KOHTaKTOM. B pa3peMHUTENSIX C JIMHEHHBIM KOHTAaKTOM IIepe-
XOJ TOKa OCYIIECTBISICTCA depe3 PsI PACIOJIONKECHHBIX MO OJHOW JHMHUU
TOYEK, B Pa3bEIUHHUTENSAX C IUNIOCKOCTHBIM KOHTAaKTOM — Yepe3 HECKOJIBKO
TOYEK, PACIOJIOKEHHBIX Ha COMPUKACAIOIINUXCS TNIOCKOCTSIX.

B pa3zsémax BTBIYHOTO THIA, IpUMEHsIEeMBIX B kamepax KPY, nepexon
TOKa OCYIIECTBIIIETCSl TAKXKE YepPe3 HECKOJIBKO TOYEK, PACIOJOKEHHBIX Ha
CONPUKACAIOIIUXCS MIIOCKOCTSAX. YTpaBleHUEe pazbeAUHUTEISIMU B TOPOI-
CKHX CETSIX MPOU3BOJAT BPYUHYIO OJHOMOJIOCHBIMH — C TIOMOILBIO M30JIH-
pyoliel IITaHTH, TPEXMOIIOCHBIMU — C MOMOLIBIO PHIYaXHOTO MPUBOAA
ITP. Paswequaurtens PB3 nmeeT nBa mpuBoaa: OIWH — JJIsi OCHOBHBIX, BTO-

11



POl — st 3a3eMJISIFOIIMX HOXEH, IpUU€M MpeyCMOTpEeHa MeXaHUuecKas
OJIOKUPOBKA MEXAY BajJaMH OCHOBHBIX M 3a3€MIIIIOIIMX HOXEH, YTO HC-
KJIFOYaeT BO3MOXKHOCTh BKJIIOYCHHUS 3a3eMIITIOIIMX HOXKEH TP BKIIOUYEH-
HBIX OCHOBHBIX Pa3beIMHUTENSIX U, HA00OPOT, BKIIIOUYEHHSI OCHOBHBIX pa3b-
eIMHUTENeH NMPU BKIIOUEHHBIX 3a3eMIBTIOIINX HOXAaX, T.€. UCKIIOYaeT BO3-
MOYKHOCTh OUIMOOYHBIX JEHCTBUII MepcoHala MpPU ONEPUPOBAHUHM ITHMHU
HOXaMH.

PazbeuHUTENN € 3a3eMISIFOIIIMME HOKaMU HUMEIOT TPH BapHUaHTa HC-
MOJHEHUsL: | — 3a3eMIISTIONIIE HOXHU CO CTOPOHBI Pa3bEMHBIX KOHTAKTOB; Il —
CO CTOPOHBI NIAPHUPHBIX KOHTAKTOB U Il — ¢ 1ByX cropon. Hampumep, pa3zb-
enuuutens Ha HampspkeHne 10 kB u Tok 400 A 0003HAYarOT CIETYIOIINM
obpazom: omuomonmocHblii — PBO-10/400, péxmomocusiit — PB-10/400 u
TPEXTIOIOCHBIH € 3a3eMIITIONIIMMA HOKaMH ¢ BYX cropon — PB3-10/400-I11
(cm. puc. 1.4u 1.5).

TexHUYEeCKHE NaHHbIE TPEXTIOMOCHBIX (QUTYPHBIX (HaJIHYHE MPOXO-
HBIX M30JIATOPOB) pasbequHUTENEH cepur PBD aHAIOTHYHBI TEXHHYECKHM
JIaHHBIM pa3zbenuHuTeneit cepun PB Ha Te ke HOMUHAJIBHBIE TOKH.

HUcnonnenue | HUcnonnenue ll

Puc. 1.4.Pazbequnureir PB®
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Puc. 1.5. TpéxnoarocHblii pa3beIHHUTETb BHYTPEeHHEH YCTAHOBKHA
tuna PB®3-6-10:
1 —Ban paszbenunutens; 2 —paphoposas Tara; 3 —pama pazbeAUHUTENS; 4 — phIdar
BaJIa 3a3eMJIAIOIMX HOXKeil; 5 —rubkas cBs3b; 6 —BaJl 3a3eMIISIOLINX HOXKEH;
7 —Tsira GIIOKUPOBKH; 8 — ONOPHBII H30ISTOP (POXOAHOM)

Pazpequantens tHoa PBK-10. OnpHOMOMIOCHBIN pa3beAWHUTETH
PBK (puc. 1.6)cocrout u3 pamsl 1, Ha KOTOpO# pa3mereHbl H30Topbl 10
HETIOZBIYKHOTO 8 M TMOJBIKHOTO 6 KOHTAKTOB C YyTYHHBIMH KOHTaKTOJEp-
KaremsaMu 9 W CTaJbHBIMH TOJIOCAMH 5, TIOBBIMIAIONMIAMH MEXaHHUYCCKYIO
CTOMKOCTb pa3beqUHUTENEH IMPU BO3HHUKHOBEHUH KOPOTKOTO 3aMBIKAHUSL.
[MonBr>XHBIA KOHTAKT 6, 3aKperIeHHbIH Ha ocu 3, epemeniaercst Gapdopo-
BOM TsAroM 7 (¢ €€ MOMOIIBIO MOABUKHBIN KOHTAKT COEAMHSIOT C BaJlOM 2).
Heo0xonnmele ycHiIus KOHTAKTHOTO Ha)KaTHs 00ECIIEYMBAIOTCS HPYy>KHHA-
Mmu 4. [lpu coepunennn My(dTaMu BaloOB TPEX OTHOMOIIOCHBIX pa3beInHU-
Teneit MexXIy co00i MoTyJIaroT TPEXIIONMIOCHBIN Pa3beIHHUTEIND.

B tabauie 1.2 npuBeneHbl TEXHUYECKHE XapaKTEPUCTUKU Pa3beIUHNU-
Telsieil BHyTPeHHeW yCTaHOBKH, a B Ta0s. 1.3 —TeXHHYEeCKUEe XapaKTepHCTH-
KU pa3beIuHUTENeH, H3rOTaBIMBAEMBIX
¢dupmoit AO «3JIBO» —Benukue Jlykn.

Puc. 1.6.0xH0M0.1I0CHBII
pa3bennanTesnb PBK na 10kB:
1 —peryar; 2 —ochb Bo3aeHCTBHS
npuBo/ia; 3 — 0Ch MOJBIIKHOTO HOXKA,

4 — npy»rHA PEryIUpOBaHHs] KOHTAKTOB,;
5 1 6 — HOX IOJBIIKHEIN; 7 — I10 JBUXKHBIA
H30JBITOP TSTH HOXA; 8 — HETOABMIKHBIIA
KOHTaKT; 9 — nemndepHas 1mens
HETOJBMKHOT0 KoHTakra; 10 — onopHsIit
H30JIATOP
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[Tpumeuanns k tabmn. 1.2:

1. OGo3HaveHHs TUMA Pa3beIUHUTENS: OyKBEeHHAs 4acTh — P — pa3nbe-
JIMHUTED; B — BHYTpeHHEH yCTaHOBKM WIIM BepTHKanbHOU (Tmma PHB);
H — mapyxHoii ycranoBku; JI — nuHewnbdt; O — omgHOMOMIOCHBIH; J| —
C IIByMsI ONOPHBIMH KOJIOHKaMH WM C JABYXJIYYEBOW H3OJISIIMOHHOW THp-
nstHmoN (U1t IOABECHBIX); 3 — ¢ 3a3eMurstromuM HOxoM; K — kopoGuartoro
npoduis; © — pupMmerHoe ucnojaHeHre (¢ MPOXOAHBIM H30ysATOpOM); C —
CO CTEKJIIHHOH m3osiumeid; M — MoaepHu3upoBanHbiid win (1ust PJIHAM)
C MEIHBIM HOXXOM; A — C aTFOMHHUCBBIM HOXOM; [1 — ¢ phryakHOM mepena-
Yei I YMEHBIICHHST MOMEHTA Ha BaJly MPHUBOJAA WX TOIBECHOTO HCIOJ-
HeHus; Y — ycunenHas usomsinus (kateropust b mo TOCT 9920-75);b —
HAJTMYHE MEXaHUYECKON OJOKMPOBKU (il pa3beAuHHUTENIEH MOJBECHOTO
HCTIONIHCHUS — YCHJICHHAS M30JiIMs); OyKBa B CKOOKax O3HAYACT BO3MOK-
HOCTh BapHAHTOB UCIIOJHEHHUS; IIU(PPOBas 9acTh — HOMUHAIHHOE HATIpsIKe-
nue, KB, u (mocie Kocoil) HOMUHAIBHBINA TOK, A: 1 W 2 — KOJIMYECTBO 3a-
3EMIITIOINUX HOKEH min (U1 TIOJBECHBIX Pa3beIUHUTENEH) BH TPOCOBOM
cucteMsl yrpasienus: 1 —mpsmasi, 2 —I-o0pa3Hast.

2. B ckoOkax mpuBeseHbl pa3Mepbl L sl MCMONHEHHS C 3a3eMJISIO-
OMMHA HOXaMH W H i1 OTKIIOYEHHOTO TIOJOXCHHUS BEPTHUKAIBHO-
PyOsIIero pa3beAUHUTEIIS.

3. Macca COOTBETCTBYET HCIIOJHCHHIO C IBYMS 3a3EMIISFOIIUMHE HO-
KaMu (ECITH OHM MMEIOTCS) U 6e3 MPUBOAA, JUIS OJHOTIONIOCHBIX Pa3be/Iu-
HUTEJCH yKkazaHa Macca MOIIoca, I TPEXIIOMIOCHOTO yKa3aHa Macca BCEro
KOMILJICKTA.

4. TTapameTpbl CTOMKOCTH 3a3eMIISIOIINX M TJIABHBIX HOXEH YUCICHHO
PaBHBI: JIUTEIHFHOCTD MPEIEIFHOTO TOKAa TEPMIYECKOH CTOHKOCTH COCTABIIS-
et 4, 3u 2 ¢, COOTBETCTBEHHO, IS TJIABHBIX HOXKEH pasbeIuHUTENCH 10 35,
110...220u 360...750«B BxirountensHo U 1 ¢ U1 3a3eMITIOIIMX HOXKEH.

5. lomyctumoe HanOosbpIIee TSHKEHUE TPOBOOB, IPHCOSINHICMBIX K
Pa3bEeIMHUTEISIM Hapy>KHOWH yCTAaHOBKH, C YYETOM BIHUSHHSA BETPa M TOJIO-
néna (COCT 689-83):

HomunansHoe Jomyctumoe TsxeHue H 1pu Toke
HanpsbkeHue, kKB 10 1.6KA 10 2,0KA
6...10 200 -

Cs. 1010 35 500 780

6. lomyctumoe HamOosblliee COMPOTHBICHUE, MKOM, MOCTOSHHOMY
TOKY KOHTaKTHOM CUCTEMBbI pa3beIMHUTEIICH:

PJIH 35 0,63xA 220
OcTajbHbIE THIIBI: 1,6...2,0kA 50
1,0kA 120

0,63kxA 175
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7. B ycnoBHOM 0003Ha4ueHHHM TUMA I1 — ¢ MOCTyMAaTENFHBIM JIBUKCHU-
€M TJIaBHBIX HOXeH, Bropoe P — pyOsimero tuna, |...IV — BapuanTsl ucnosn-
wernust (it PB® I, Ill, IV — COOTBETCTBEHHO MPOXOIHBIE H3OJISATOPHI CO
CTOPOHBI IMMAPHUPHBIX KOHTAKTOB, CO CTOPOHBI Pa3bEMHBIX KOHTAKTOB H C
o0eux cropoH, it PB3 u PB®3 |, I, Il — cooTBeTcTBEHHO 3a3eMinstonine
HOXH CO CTOPOHBI Pa3béMHBIX KOHTAKTOB CO CTOPOHBI INAPHUPHEIX (C 00e-
HX CTOPOH).

B Tabnuie mpuBeICHBI JaHHBIC, OTHOCSIINECS TOJNBKO K Pa3beIUHHU-
TeNsIM HcToHeHus Y3. BeImyckaroTcs Taxke pa3beIUHUTEH UCTIOTHEHUS
V2, X2, XJ13.

8. Pasmep H1 s pazvenunureneit PB® n PB®3 yuursiBaer Bcio
JUTHHY TPOXOJIHOTO M30JIATOPa (B YMCIHUTENE — JUIS BKIIIOYEHHOTO TOJIOKE-
HHSI Pa3beIUHUTENS, B 3HAMEHATENE — JJISl BHIKIIFOUEHHOTO).

Paswemuuaurern  PBP(3)-111-10/200, PB3-20/630, PB3-20/1000,
PB3-35/630u PB3-35/100010 KOHCTPYKIIUHU SIBISIFOTCSI OTHOIOIOCHBIMH,
HO TPH TIOJTFOCAa MOHTUPYIOTCS IO 00IIeH pame.

B 3PV 6 kB ucnons3yrores pasbeauautean 10 kB.

9. YncnuTens — BKIIOYEHHOE TOJOKEHHE, 3HAMEHATEIh — OTKJIIOUEH-
HOE TOJIOKCHHUE.

1.3.PA3BEUHUTEIN HAPYXHOM YCTAHOBKU

Pazbenqunntesn cepuu PJIH/I-10. PazpequnHuTenn Uil HAPYKHBIX
YCTaHOBOK MMEIOT HM3O0JISIMIO, PACCUMTAHHYIO /s paboThl B HEOIaronpu-
STHBIX aTMOC(HEPHBIX YCIOBHAX (IOXIb, CHET, MbUIb), a TAKXKE MOBBIIICH-
HYI0O MEXaHHYIECKYIO IIPOYHOCTh, TOCKOJIBKY ONEPAali C HUMH IIPOU3BOIAT
U TpH ToJonénae Ha KOHTAaKTax. Ha BO3AYIIHBIX JTHUHUAX W MadTOBBIX
TpaHcOpMATOPHBIX TOACTAHIMAX HamnpspkeHueM 6...10 kB mpumensror
pasvenuauTenn PJIH (pasbequHUTENH C JMHEHHBIM KOHTAaKTOM JJjIs Ha-
PY)KHOM YCTaHOBKH) PYyOSIIIEr0 THIa C BpAlICHWEM HOXEH B IUIOCKOCTH
oceit m3onaTopoB u PJIHJ[ — NBYXKOJIOHKOBBIE C BpallleHHMEM HOXEH B
IUTOCKOCTH, NMEPIEHANKYIISPHON OCSIM M30JATOpPOB. B 0003HaueHNN pazbe-
IUHAUTENEH Ui HapY)XKHBIX yCTAHOBOK YKA3bIBAIOT THI pPa3beAWHUTEI,
YHCIIO 3a3eMIIIOIINX HOXEH, HOMHUHAIBHOE HanpshkeHne u Tok. Hampumep,
Pa3beAMHUTEINb C OJHUM 3a3€MJIIOIUM HOXKOM ISl HApYXKHOH YCTaHOBKH
na Hanpspkerre 10 kB u HomunaneHbii Tok 400 A o6o3navaror PJIH/I-1-
10/400V1.

3a3eMIISIOINE HOKHU Y OTHX Pa3beIUHUTENICH YCTaHABIMBAIOT CO CTO-
POHBI HATPY3KH COTIPOTHBIICHHS.

PazbenuuuTenu Ui Hapy>KHOM yCTaHOBKU B OTKPBITHIX PY nomxHBI
OBbITh HaJEKHBIMH B HEOJArONMPUSTHBIX YCIOBUSX OKpY’Karouled cpeibl, B
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TOM YHCIIC M TIPU TOJIOJIEN000pa30BaHNM, II03TOMY HX W3TOTABIHMBAIOT C
JIbJI0JIOMAIOIIMMH TIPUCTIOCOOTISHUSIMU.

PazpenuHUTEND [UIA HApy>KHOH YCTAaHOBKHM MOJKET BBINOIHSATHCS C
JIBJIOJIOMAIOIINM yCTPOHCTBOM WM €3 Hero. 9To yCTpOHCTBO MpeACTaBIIs-
eT co0oH TUIOCKYIO JIONATKy, PacloJ0KEHHYIO B HEIOABMKHOM KOHTAKTe.
Cama ke JomaTka MOKeT noBopauuBathcst Ha 90° BOKpyr BepTHKaiIbHON
ocu.

Pazwvenuuantenu cepun PJIH/(-1 na 200 A ynipaBistiioTcsi py4YHbIM NpHU-
BogoMm ITPH3-10YXJI1 ua 400 A wiau OJOYHBIM Py4YHBIM MpuBOAOM IIP-
2BYXJI1. IIpuBOoAbI MIMEIOT MEXaHUUYECKYIO OJIOKUPOBKY MEXIY TJIaBHBIMHU
HOXaMH 1 3a3€MJIUTEISIMH.

Paspenuuurenu truma PJIHI-1-10 usrotasiauBaioT 0€3 3a3eMIISIIOIINX
HOXEH cO CTOPOHBI HArpY3KU mpucoeanHeHus (puc. 1.7)u ¢ 3a3eMIISIOIIH-
Mu HOxkamu (puc. 1.8).

B Tabn. 1.4 npuBeneHbl TEXHUIECKUE XAPAKTEPUCTUKH Pa3beIHMHUTE-
neit 110...500kB Hapy»KHOH YCTaHOBKH.

Puc. 1.7.Pa3penuantens Tuna PJIH/I-1
0e3 323eMJISIIOLIIUX HOKeil:
1 — KOHTaKTHasi CHCTEMA; 2 — U30JIATOpP;

3 —xkopmyc (ocHOBaH#UE); 4 — HOBOJOK ISt
NPUCOCANHEHHS TPYObI IPUBOIA
pa3benuHUTeNs; 5 — Tsra MOABMKHBIX KOJIOHOK

pa3beIUHUATENSA =
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Puc. 1.8.Pazbequunrens tuna PJIH/I-1-106/400y 1
(¢ 3a3eMJISIIOIIIMMH HOKAMM)

PazpenuauTenn Hapy:kHoii ycranoBkm cepum PJIH/I-1-10.1 u
PJIH/A-1-10.1IV na 10 kB, 200 m 400 A Ha MOJUMEPHBIX H30JATOpPaX
(pupma «3JIBO>»). OHU MpeAHA3HAYCHBI ISl BKIFOUYCHUS U OTKITIOUCHUS
O] HATIPSDKEHUEM O00CCTOYCHHBIX YYACTKOB LIEIH BBICOKOTO HATIPSIKCHHS,
a TaKXKe 3a3¢MJICHUS OTKIFOYEHHBIX YYACTKOB IPH TOMOIIM CTAMOHAPHBIX
3azemunresield. PaswenuuuTenn BeIIoAHEeHH Ha 6asze PJTH/I-106/400Y XJI1,
AMEIOT BBICOKUH KOAPOUITMEHT YHU(DUKAINH, OJMHAKOBBIE YCTAHOBOYHBIC
pa3Mephl ¥ MEHBIIYIO Maccy.

OTH pa3beIVHUTENN B CPABHEHHH C TPaIUIHOHHBIME (Ha (apdopo-
BBIX HM30JIATOPaX) OTJIMYAIOTCA 0CO00H HAIEKHOCTBIO TPH THKENBIX YCIIO-
BHSX JKCIUIyaTallud B paiioHaX ¢ OOJBIIMMH 3arps3HEHUSME. BBIOpOCaMHU
MIPOMBINUICHHBIX MPEINPUATHNH, XUMIPOHW3BOJCTB, NPHUMEHEHHEM MUHE-
PATBHBIX YIOOPEHMIA, IpO3UH 3aCOJICHHBIX ITOYB, TBUIBHBIMH OYpsIMH, COJIC-
BBEIMH TYMaHaMH U T.II., B IPUMOPCKUX PaliOHAaX, B paiOHAX 3eMIICTPSCCHUI
(mo 9 GamnoB), MpPU MOBBIMIEHHBIX BUOpALUsIX. M30Ms1Ust HE MOJBEpPIKEHA
XPYNKOMY pa3pylICHUIO, TMPOTUBOCTOUT yIapaM W arakaM BaHJaIN3Ma
(ymapam kaMHSMH, paccTpeliaMm U3 pyxkei) 6e3 MoTepH dKCIUTyaTallnOHHBIX
cBoiictB. V passequnuteneid PJIH-1-10/400u30s1Ms HA 3€MITIO UIMEET B
1,5 paza Gosree BBICOKYIO WMITYJILCHYIO MPOYHOCTH IO CPAaBHEHHUIO C HOP-
mupyemoit mo T'OCT-1516 mist Hanpsprerns 10 kB u oHu paboTOCIIOCOOHBI
B paiioHax ¢ 3arpsisHeHueM armochepst 1o VI crenenu.

M30maTopsl TOHKOCTEPKHEBBIE, CTEKJIOTNIACTUKOBBIE C TPEKHHT03PO-
3MOCTOMKUM MOKPBITHEM, C BRICOKIMH MEXaHMYECKUMH W BIIATOPa3psIHBI-
MU XapaKTEPUCTUKAMH B 3aTPA3HEHHOM H YBIAXKHEHHOM COCTOSHUH.

Pama 110K0JIsS TOKPBITa TOPSIYUM IIHHKOM, KOHTAKTHBIC BBIBOJBI — OJIO-
BOM, 4TO 00ECIICYMBACT BBICOKYIO KOPPO3UHHYIO CTOHKOCTh M HaJEKHOCTh
U He TpeOyeT BOCCTaHOBICHHS MOKPHITHsA 10 30 J1eT 3KCILTyaTaluy.

KoHTakTHas cucTeMa M3roTOBIICHA M3 MEIHOTO Ipokata. B Tpymuxcs
y3J7axX TPUMCHEHBI BTYJIKH W3 aHTU(PHUKIMOHHBIX MaTEepPHajoOB, HE Tpe-
Oyromue CMa3KH B TEUEHHE BCETO MEPHOAA HKCIUTyaTaIlHH.
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PaS’Le,HI/IHI/ITCJ'H/I UMEIOT 1 M 2 3a3eMIINTENs U KOMIUICKTYIOTCS TTpU-

poxamu ITPH3-10YXJI1.

B Tabnune 1.5 mpuBeneHbl TEXHUYECKUE XapaKTEPUCTUKU Pa3beINHI-
TeJeil Hapy)KHOW YCTaHOBKH, BBITTycKaeMbIX (pupmoit «3JIBO».

1.5. Texuuueckue JaHHbIe pa3bequHuTeNeld Pupmbl «IJTBO»

> > > 2
s | 88| 8|5¢
I S| = 5|88 |3
apameTpsl 9', 91, 9; § 9; §
D D o o F'| 4
O I O O = S O o
= as) as)
= | £ | E| 8| & | E
ol o I~
HomunanbHoe Hamnpsi- 10 10 10 10 10 10
xeHue, kB
Hawubonpuiee padouee 12 12 12 12 12 12
HanpspkeHue, kB
HomunaneHeIl TOK, A 200 200 200 400 400 400
Tox TepMUYeCcKO 6,3 6,3 6,3 10 10 10
CTOMKOCTH, KA
Toxk 3iexTpoAuHaMHU- 15,75 | 15,75| 15,75 25 25 25
YeCKOU CTOHKOCTH, KA
Bpewms nporekanus
TOKa TEPMUYECKON
CTOMKOCTH, C
JIJISL TJIaBHBIX HOXKEH 3 3 3 3 3 3
IIJISL 3a3eMJIATEIICH 1 1 1 1 1
JlnHa myTH yTeuku 30 30 42 30 30 42
BHEIITHEH M30JISAIHH,
cM
HomycTumoe TsKeHHe 200 200 200 200 200 200
nposoa, H
Macca, kr 43 38 39 43 38 39
T"abapuTHBIC pa3Mepsl,
MM
JUTMHA 1045 1045 1045 1045 104 1045
prHA 510 510 670 510 510 670
BBICOTA 450 450 565 450 450 565
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Paswemunaurens PJIH/.1-106/400 Y1 (puc. 1.8) mpemHasnaueH st
BKJIFOUCHHUS U OTKIIFOUEHHSI OOECTOUCHHBIX YYAaCTKOB 3JIEKTPUUECKON LETIH,
HaXOJISIIUXCS TOJ] HAMIPSHKSHUEM, a TAKXKe 3a3eMIICHHS OTKIIIOUEHHBIX yda-
CTKOB TIPH MOMOIIM CTAI[HOHAPHBIX 3a3eMIISIONINX HOXEU, COCTaBISIONMX
eIMHOE 1IeJIoe ¢ pasbenuHuTeNeM. KOMIUIEKTHO ¢ pa3beIUHUTENIEM MOCTaB-
JISIETCSI PYYHOU MPHUBOJI C OJTHUM HJIH JABYMS OJIOK-3aMKaMH.

Hopmanehas pabota paszbenmuHUTENss obOecrieumBaeTcs MPH CIEIYIO-
[IUX YCIOBHSAX:

— TeMIeparypa OKpy’Karolero sosayxa ot — 4510 +40°C;

— CKOpOCTb BeTpa mpH rojonéne He 6onee 15m/c;

— TOJIIWHA KOPKH Jbaa 10 10 mMm.

OCHOBHBIE TEXHUYECKHE XaPaKTEPUCTUKU
PJIH/.1-106/400VY1

HomunansHoe HampspKeHHe, KB ... 10
HawuGonpiiee pabouee HanpspkeHue, kB .. 12
HOMHMHAIBHBIH TOK, A ...vuitiisiitiitiiniie et et e e e e eaaaes 400
TOK 3IeKTPOMHAMUYECKON CTOMKOCTH, KA ....vuviviieriiiiiieineveiannne 25

Toxk TepMHUUeCcKOil CTOMKOCTH AJIs HOXKeit 3a3emieHus B Tedenue 1c, kA 10
JUTSI TJIaBHBIX HOXeEH B Teuenue 3 ¢, KA 10
MaACCA, HE OOTIEE, KT +.vuineneuttanien ete et et ae e eaeetae e eaeenaeeaneaeans 40

PasbequnuTeh  BBLICOKOBOJLTHBLIM THma PJIHJ.1-106/400
HYXJI1. Passenuanrenh Hapy)KHOH  yCTAaHOBKH  TOPU30HTAIBLHO-
MOBOPOTHOTO THIa Ha HampspkeHue 10 kB ¢ wm3omsmmeit kareropuu «b»
PJIH/.1-106/400 HYXJI1 npenHa3HaveH [Uis BKIOYEHHS U OTKIFOUCHUS
00ECTOYCHHBIX YYACTKOB ICIH, HAXOSAIIUXCS O] HAMIPSOKCHUEM, a TaKkKe
3a3¢MJICHUS OTKITFOUEHHBIX YYaCTKOB C MMOMOIIBIO CTAITHOHAPHBIX 33a3CMIIH-
Tenei.

Paswemunutens PJIHJ.1-106/400 HYXJIL siBnsieTcsi THIONPEICTABHU-
Tenem pasbeaunauteneii cepun PJIHJ] Ha nampspkerwe 10 kB, tokm 315,
400, 630A.

KOHCTPYKTHBHO pa3beJMHHUTENb BBIMOJHEH B BHIEC TPEXIOIIOCHOTO
(Ha omHoO#t oOImEl pame) ammapara TOPU30OHTAIBHO-IOBOPOTHOTO THIA C
00IMM MeXaHN3MOM yTpaBieHus. KakIblid OII0C COCTOUT M3 TIOBOPOTHOM
M30JUIIMOHHON KOJIOHKH, HEMOIBHYKHOW M30JIIHOHHONW KOJOHKH, INIAaBHBIX
KOHTAKTHBIX HOXeH, 3a3emuutencii. OCOOCHHOCTRIO pa3beAMHUTEIS SBIISI-
€TCS BBIIMOJIHCHUE U3OJIAIUOHHBIX KOJOHOK U3 MOJMMEPHBIX U30JATOPOB C
TPEKHHI'09PO3UOCTOUKHM TMOKPHITUEM, OOECICUMBAIOIINM PaboTOCIIOCO0-
HOCTh B paiioHaxX c 3arps3HEHHON aTMocdepoif, oOiagaronuM BBHICOKOH
YAapHO! MPOYHOCTHIO, YTO B CBOKO OYEPEb OOCCICUnBACT HANEKHYIO pa-
00Ty mpu CceicMUYecKuX Bo3aeicTBHAX 10 9 GamtoB mo mkane MSK-64.
DTOT pa3beAMHNUTEh UMEET TaKXKe HCIIOTHeHHE ¢ hapPopoBOit M30IIAIINEH.
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PasbequHuTETM B TpOmMYECKOM HCTONHEHHMH T1 Ha HOMHHAJIBHBIC
toku 315, 630A umeroT TOBKO hap(HOPOBYIO HIOJIALMIO.

I'maBHBIC KOHTAKTHBIE HOXKH BBIITOJIHEHBI M3 MEIHU. 3a3eMIIIONIEE YCT-
POHCTBO KaXKIOTO IOJIFOCA COCTOHT M3 3a3eMIIUTEIS W HEMOIBI)KHOTO KOH-
TaKTa, yCTAaHOBJICHHOTO Ha TJIABHBIX HOXAaX.

OCHOBHBIE YacTH Pa3bEeIMHUTEIS, BHIIIOIHEHHBIE U3 YEPHOTO METal-
Jla, UMEIOT CTOMKOE aHTUKOPPO3UMHOE MOKPBITHE — TOPSYMM WU TajbBa-
HUYCCKUH IUHK. B TpommyeckoM UCIONHCHUHM MEIHBIC YacTH Pa3beIuHHU-
TEJSI UMCIOT MTOKPHITHE HUKEIIEM, B KOHTAKTaX — CepeOpOM.

Pasbequautenmu tmma PJI/1.1-10 kpemstcs Ha KOHIEBOW OIOpe
BJI 6 — 10xB (puc. 1.9).

OCHOBHBIE TEXHUUECKHE XapaKTCPUCTHKH
PJIHA.1-106/400HYXJI1, PJTHAII.1-106/400 HY XUT1

HomunansHoe HanpspkeHHe, KB ... 10
HawnGonbmee pabouee HampspkeHHe, KB ... 12
D3 0030705 72010292 0517 0 1o ) A N 400
TOK 27eKTPOANHAMHYECKON CTOMKOCTH, KA ....vv i veiieieien e 25
TOK TEPMHUUECKON CTOMKOCTH, KA ....vuuieirnineeeiineaeneeveneieaeneneaees 10
Bpems KOpoTKOro 3aMbIKaHHus, C:

IS TJIaBHBIX HOXEMN .. 3

JUIST 3a3EMITHTEIICH ..viviviis it et e e e et e 1
JlnmiHa MyTH yTeUKH BHEIIHEH M30JISIUH, HE MEHEE, CM ..........ccnen.n. 30
JomyctiMast MexaHW4ecKass Harpy3ka Ha BBIBOABI, IIPUKJIA(bIBaeMast K
n3oIsITOpY, He 001ee, H....ooo i 200
L 2Tt TR < o 38
I"abaputHBIC pa3mMepsl, MM:

D810 1 ¢ 1045

10210) 70 o TP PP 470

38 (10 v R PP PTIPTN 550
MaKCHMAIBHASL CKOPOCTD BETPA, M/C vvvvvvieeieeeenine et een e 40
TomnmuHa KOPKU JIBJA, MM ............... 10
Mexanudeckuil pecypc, TUKIBL «B-O» .......cooiiiiiiiiii 10 000

YcnoBable o603HaueHus: P — pazweaunaurens; JI — muaelinsii; H — Ha-
PYKHOU ycTaHOBKH,; J| — ABYXKOJIOHKOBBIN; 1 —C monuMepHON U30IIsIIHel;
1 —konmyectBo 3azemimreneii; 10 —HOMHHANBHOE HampspkeHue; b — kare-
ropust u3oisun; 400 —HOMHHAIBHBIN TOK; H — MOBBIIIIEHHON HaIEKHOCTH;
VYXJI — kIuMaTHIeCcKoe HCIIOTHEeHNE; | — KaTeropus pa3MenieHus.

Paswemuuurens PJIHJI.1-10/400(630) YXJI1 npeanasHadyeH s
CO3/IaHUs BHIUMOTO Pa3phbiBa MEKTPHUCCKON IEMH C IETBI0 00CCIICUCHHUS
0e30macHOr0 OOCITY>KUBAHUSI AIICKTPOTEXHHYECKOTO obopynoBanus. C ero
MTOMOIIBI0 MOYKHO BKJIFOUUTH M OTKIIOYHTH MO HANIPSHKCHUEM 00CCTOYCH-
HbI€ YYaCTKU L€ BBICOKOI'O HANPSDKEHUS, a TaKkKe 3a3€MJIUTh OTKIIIOUYEH-
HbIE YIaCTKH MPHU TIOMOIIN 3a3EMIINTEICH.
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Puc. 1.9.Kpenuienue
pa3beIHHHTEIs THIA
PJIH/I-10 na koHueBoii onope
BJI 6 — 10kB:

1 — A-o6paznas onopa BJI 6 — 10kB;
2 —pa3beAMHUTENb; 3 — KOHCTPYKIIUS
JUISL KPEIUICHUSI Pa3beIMHUTENS Ha
orope, Bellyckaemas 3aBogoM POTO
«Mocanepro»; 4 —npuéMmHas TpaBepca
npoBooB BBoja ¢ BJI 6 — 10«B u

BBoga ¢ KTII 10/0,4xB ;

(MTTI 10/0,4xB); 5 —tpy0a, j

COCIMHSIONIAs Pa3beIUHUTEIIb
C ero NpUBoIOM; 6 — IPHBOJ

4500

He Menee 3000

\_l._

PazbenuuuTeNb MpencTaBiIseT co00l TPEXTOMIOCHBIM armapar, Kax-
IIBIN TIOJTFOC KOTOPOTO MMEET OAHY HETOABIDKHYIO M OIHY MOABIDKHYIO KO-
soHKkH. [ToABIKHAS KOJIOHKA UMEET CBOOOIHBIN TOBOPOT Ha 90°B ropu3oH-
TaIBHON TOCKOCTH. [IpHBOA pa3beAMHUTENS BBINONHEH TaK, YTO MCKIIO-
YaeT BO3MOKHOCTh pabOTHI C 3a3eMJIMTENIEM, TIOKa HE OTKJIIOYEHA DIIEKTPH-
Yyeckas Ienb. JTO 00ECHeunBacT HAAGKHYIO 3alllUTy OT HENPABMIIBHBIX
JieificTBUIl epcoHaIa.

OCHOBHBIE TEXHUUECKHE XapPaKTEPUCTUKH PA3beINHHUTEIS
PJIH/.1-10/400(630'Y-3414-002-00110473-94J1 Ne 3-92

HomuHanbHOe HampspkeHHe (COOTBETCTBYeT Hauboibluemy pabo-

4YeMy HalpspKeHHIo), KB 10 (12)
HOMMHAIBHBIA TOK, A ©.vtiteietiasaaneseanieeeet e veraienenaaeeeaanans 400 (630)
HoMuHABHBIH KPaTKOBPEMEHHBIN BBIICP)KHUBACMBIi TOK (TOK
TEPMHUYCCKOH CTOMKOCTH), KA ..uie e ceniniaeieeeenenianneveeeennn 10
HauGonpmuii MUK HOMHMHAJIBHOTO KPAaTKOBPEMEHHOrO TOKa (TOK
ANEKTPOANHAMUYCCKOM CTOMKOCTH), KA ..vvvveeeevninneeevenennn 25

Paspemuuurenr thuma PJ3-35/1000 YXJI1 ¢ npuBogoM THOA
MP-YXJI1. Pa3penuHuTeNI HAPY)KHOW YCTAaHOBKH TOPHU30HTAIBHO-
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moBopoTHoro Thma PJ[3-35 nmpenHa3sHaueHb! IS BKIFOUCHHS W OTKITFOUCHUS
00€CTOYCHHBIX YYaCTKOB 3JICKTPHUUECKOHW LENHM BHICOKOTO HAIPSDKCHHA, a
TaKXKe 3a3€MJICHHUS OTKIIOYEHHBIX YYACTKOB MPH MOMOIIM CTAIlHOHAPHBIX
3a3eMJINTENIEH KaK C OJJHON CTOPOHBI, TaK U C JIBYX CTOPOH.

PasbequHUTENTN M3TOTABIUBAIOTCS B OJHOIOJIIOCHOM HCIIOJIHEHHH.
IIpu MOHTa)xke pa3beIUHUTEIH MOTYT COCAUHATLCA B OAUH TPEXIOIIOCHBIN,
JIBYXIIOJIIOCHBIA U OJHOIOJIIOCHBIN ammapar, ynpaBisieMblid OJHUM HPUBO-
JIOM.

OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH PA3beINHHUTEIS
P/13-35/1000YXJI1 TY 3414-013-00110473-96

HomuHambHOE HAMPSDKEHUE, KB ...t e e 35

HomuHaneHEIN TOK, A ............. . 1000

ToK TepMHYIECKO# CTOMKOCTH, KA ......... . 20

TOK 3NeKTPOANHAMUYECKOH CTOMKOCTH, KA ...vtvniirintenniiiiieieecneennn 50
(Uzrorourens — CaMapcKuii 3aBoJT «IIEKTPOLIHUT).

Pazbequnuuresn Ttunma PJ03.2-355/125HT1 ¢upmbr  <IJIBO».
Paswsequnurens P/13.2-355/125@T1 sBiseTcs THIIONPEACTABUTENIEM pa3b-
enunureneit cepun PJ13-35 Ha Toku 1000, 2000, 3150, (Tabi. 1.6).

Pasvequautens P/13-35 cOCTOUT W3 OTAENBHBIX IMOJIOCOB, KOTOPBIC
MOTYT HCIOJIb30BATHCS B OJTHO- M TPEXIOJIIOCHBIX BapUaHTaX YCTAHOBKH Ha
TOPU30OHTAILHON U BEPTUKAIBHOM TNIOCKOCTSX.

ITomoc pazpenuHUTENCH BBIMTOJHEH B BHJE IBYXKOJOHKOBOTO aIla-
paTa ¢ pa3BOPOTOM TJIABHBIX HOXEW B FOPH3OHTANBHOW TUIOCKOCTH U CO-
CTOMT U3 [OKOJIsI, U30JSIIIMOHHBIX KOJIOHH, TOKOBEIYIIeH CHCTEMBI U 3a3eM-
JISIOILETO YCTPOMCTRa.

KonTtaktaeie HOXU pazbenunureneii Ha 1000 A BBITIOTHEHBI U3 BYX
MEJHBIX MapaJlIe]bHBIX IIUH, YCTAHOBICHHBIX Ha <«PeOpo», OJMH KOHeIl
KOTOPBIX THOKMMH CBSI3SIMH COCMHEH C KOHTAKTHBIM BBIBOJIOM, & Ha JPy-
roM 00pa3oBaH pa3bEMHBINA KOHTAKT. KOHTaKTHBIC HOXHU Pa3beIUHHUTEICH
na 2000u 3150A cocrost u3 1Byx KoHTakTHBIX HOKeil Ha 1000A. B pa3sb-
EéMHBIX KOHTakTax Hokeil Ha 3150A umeercs cepebpo.

B 3azemuistoriee ycTpoHCTBO pa3beIUHHUTEICH BXOIST 3a3CMIIUTCIH,
CTAalMOHAPHO YCTAHOBJICHHBIE HA [[OKOJIC Pa3bEeIUHUTENs], U HETIOABHKHbIC
KOHTaKTbI, yCTAHOBJICHHbIC Ha IJIaBHBIX KOHTAKTHBIX HOXKaX.

OCHOBHBIC YacTH Pa3beIUHHUTEINICH, BBIIOJHCHHBIC U3 YEPHOTO METal-
Jla, UIMCIOT CTOMKOE aHTHUKOPPO3UIHOE TOKPBHITHEC — TOPSYHN WM TajbBa-
HUYECKHUH IIMHK. B TPOMUYECKOM HMCIONHEHWH MEJHbIC YaCTH Pa3beIuHH-
TeJNel UIMEIOT TOKPBITHE HUKEIIEM.
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1.6. Texauueckne qaHHbIe pa3benuauTeneil cepun P/13-35

= = = = o
5 < < 52 =
> 2 e S e
o5 = = T B
3 S S 3 N
IMapameTps S g 8 = %‘
o™ ’ . [ap)]
= | 8| g | & |F
HomunansHoe Hanpsi-
Jkenue, kB 35 35 35 35 35
Haubomnsiee padouce
HanpsbkeHue, kB 40,5 40,5 40,5 40,5 40,5
HoMunanesHbeIA TOK, A 1000 1000 2000 3150 1250
Tok 3eKTpogMHAMITYE-
CKOH CTOMKOCTH, KA 63 63 80 125 80
Tok TepMuyeckoi cToi-
KOCTH, KA 25 25 31,5 50 315
Bpewms kopoTkoro 3a-
MBIKAHHSI, C
IS TJIaBHBIX HOXKEH 3 3 3 3 3
IUTS 3a3€EMITUTEIIEH 1 1 1 1 1
JmHa myTH yreuku
BHEITHEH M30JISAIHH, HE
MeHee, CM 70 105 105 70 105
Jomyctumasi MexaHude-
CKasi Harpy3Ka Ha BBIBO-
JIbI ¢ YIETOM BITUSIHUS
BETpa M 00pa30BaHUs
Jb7a, He MeHee, H 500 500 780 780 500
Macca, kr 56,5 62 70,5 64 56,5
TabapuTHBIC pa3Mepsl,
MM
JUTHHA 1030 1030 1030 1080 1030
[IMPHHA 540 540 540 540 540
BEICOTA 765 765 865 900 775
MaxkcumanbHast CKo-
poCThb BeTpa, M/c 40 40 40 40 40
TonmuHa KOpKH Jibia,
MM 10 10 10 10 —
Mexanuueckuii pecypc,
HUKIBL «B —O» 10000 10000 1000 10000 10000
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WMeroTcs UCIIONHEHHST ¢ HOPMAIBHOM M YCHIEHHON (WU paifioHOB C
3arpsa3HEHHOM aTMOcdepoil) U30NALHCH.

Y cnoBus SKCIUTyaTaIuu:

TeMIepaTypa OKpYyKaroIeH cpeabl

or +40 10 —60°C —ucnonuenue YXJI1;

ot —1010 +45°C —ucnonuenue T1;

OTHOCHUTEIIbHAS BIAXKHOCTh BO3/IyXa

10 100%rmpu temmeparype +25°C (ucnonuenne Y XJI1);

10 98%mpu temmeparype +35°C (ucnonnenune T1).

VYcnoBable 0003HaueHus. P — pazpenunuTenb; | — ¢ IByMs TOBOPOT-
HBIMH KOJIOHKaMH; 3 — HaJIM4IHe 3a3eMITHTENEH; 2 —KOJIMYECTBO 3a3eMIINTe-
neit; 110 (35) —HOMHHAIBHOE HampsbKeHHE, B — Kareropus H30IAIMY;
1000 —somuHanbHEIN TOK, H — noseimenHol Hanéxaoctd, Y XJI — kinuma-
THYECKOE UCTIOTHEHNUE; | — KaTeropus pa3MeIieHus.

Pazbeqmaurenan THIAa PJHT-10. Pasbegunurenn cepuu
PJIHT.2-10/200Y1; PJIHT.2-10/400¥ 1 (puc. 1.10)paccuuransl as pabo-
Thl B YMEPEHHOM KJIMMAaTe MNpPU TEMIEpaType OKpYKAloIIeH Cpenbl OT
—40 no +40 °C, cxopocts Betpa He Oosee 30 m/c, BhICOTAa YCTAHOBKH HE
6onee 1000M Hax ypoBHEM MODAI.

Paspequnutens 10 kB BhINOIHEH B BHAE TPEXIOIIOCHOIO arapara,
KaX[IbIi MOJIOC KOTOPOTO MMEET JIBE HEMOJBMXKHBIE U OIHY IOJBIKHYIO
KOJIOHKH C pa3BOPOTOM TJIaBHBIX HOXKEH B FOPH30HTANBHON IUIOCKOCTH U
JIBYMsI pa3pblBaMH Ha KaXkIyio ¢asy.

I'naBHbIC HOXXU MOTYT UMETh JAYyTrOraCUTEIbHBIE KOHTAKTHI.

ITonroc pazbenuHUTENS OJOYHON KOHCTPYKIIMH COCTOWT M3 HECyIe
KOHCTPYKIIMK ~ THYTOTO  CTaJIbHOTO  TPOQHISL, H30JATOPOB  THIIA
OHC-10/500, TokoBeayIeit cucteMbl U3 amoMuHHeBOro cruiaBa AJ[-31T1
1 3a3EMIISTFOIINX HOXKEH.

CKOpOCTh OTKJIFOUCHHS HE 3aBHCUT OT omeparopa. OTKIrovaromas
CocOOHOCTh MO TOKY HArpy3Kd Tpu COS ¢, = 0,7 ¥ HanpsHKCHUU B CETH
11 xB — 25A; oH MOXET OTKJIIOYaTh U BKIIOYaTh HEHArpy)KEHHBIE TpaHC-
¢dopmaropsr 10 630 kB-A; momyckaeT OTKIIOYCHHE W BKIIOYCHHC YPaBHHU-
TENbHBIX TOKOB KoJbiyrommuxcst BJI 10 kB no 200 A npu pa3HocTH Hampsi-
xeHuil B 3,5xB.

OneMeHTH HOBU3HBI:

— B IATh pa3 MOBBIIIEHA OTKIIIOYAIOIIAs CIIOCOOHOCTh IO TOKY Ha-
TpY3KH;

— TOKOBEAYyIIas CHCTEMa U3 JOCTYITHOTO AIFOMUHHUEBOTO CIUIABA;

— HECYIIHME KOHCTPYKIIUH U3 THYTOTO CTAIBHOTO MPOQUIIS,

— HOBBIC MOJIIUITHUKY 00CCIICUYNBAIOT HAJAEKHOCTD IKCILTyaTallud U
TEXHOJIOTUYHBI B U3TOTOBJICHUH;

— yIydlIeHa H30JSLus ¢ mpuMeHeHneM usomsitopos OHC-10/500;

— HOBBIM NpuBoOx objeryaeT paboTy omepaTopa u 00ecIeYnBacT I10-
JyaBTOMAaTHYECKOE OTKIIOYCHUE;
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— YCOBEpIICHCTBOBaHA OJIOKMPOBKA YIPABICHUS IPUBOJOM pa3be-
JUHUTEIIS;

— TpUBOA JAET BO3MOXKHOCTh OPraHM30BaTh AUCTAHIIMOHHOE YIPaB-
JICHUE;

— MpU KOMIUIEKTallUH AAaTYNKaMH, OJIOKOM aBTOMATHKH M 3JIEKTPO-
MarHuTOM OTKJIFOUEHHMs] ONEPATUBHBIN pa3beAMHUTENb CTAHOBUTCA OTACIH-
TeJNeM;

— Tpu pa3pabOTKe YHPOLIEHHBIX IYrOracHUTEIbHBIX KaMep MOXKET
ObITh MoAN(UKANMEH BBIKIIOUATENsI HATPY3KHU HAPYKHON YCTaHOBKH.

" 750

Puc. 1.10.Pazbenunnrens PJIHT-10/400Y1:
1 —nontoc; 2 — Hecyluit yroibHUK; 3 — BaJIbl HOXKEH 3a3eMIICHNS;

4 —ocHosanue nooca; 5 —uzomsarop OHC-10/500;6 — HerOABMKHBIA KOHTAKT;
7 — KOHTaKT HOXeil 3a3eMJIeHHsT; 8 — MIOBOPOTHBIN U30IATOP; 9 — IITACTHHEI
KOHTaKTHbIE IOBOPOTHOTO u3osiTopa; 10 — koxkyx oT rononéaa; 11 —tsira

YIpaBJIEHHUS MOIIOCAMH pa3beHUTENs; 12 — MeXaHU3M YIPaBJICHUS HOXKAMU
3azemuieHus1; 13 — HOXKH 3a3eMIICHUS
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OCHOBHbBIE TEXHUUECKHE XaPAKTECPHUCTHKH
pasbeauanTesst Tima PJIHT-10

HomunansHoe Hanpsbkenue, kB ............ ... 10
HaunGomnbmiee pabouee HanpshkeHne, kKB 12
HOMUHAIBHBII TOK, A o'ttt ittt ettt et e ettt et et e eaeeeaneaes 200, 400
AMIUTUTY 1A IPEISIBHOTO CKBO3ZHOTO TOKA, KA ... iuvuueeirieeiieeninenes 12,5; 25
[penenbHBINH TOK TEPMUUECKOM CTOWKOCTH, KA ... 8; 10
Bpems nporexanus npeaesbHOro Toka TEPMUUECKON CTOMKOCTH, C:

JUISE TITABHBIX HOMKEH « v vvevtev e et eee s ee see et e e e eeneai e 4

JUISE HOMKCH BABEMIICHHST +. . eevervrneeene saeeenetnneaeeeenannnnenenenennees 1

Pazpenuanrenn cepun PHJ/I-35. Pazvenuuutenu cepun PHJI msro-
TaBIMBarOTCA Ha Hanpspkenue 35 kB (puc. 1.11). BrioueHue WiIH OTKIIIO-
YEeHHUE TI0JIF0Ca TIPOU3BOUTCS MO0 BpALIEHUEM OJHOTO M30JIITOpa, Ha KO-
TOPOM YCTaHOBJICH HOX pa3beJMHHUTENs, TM0O0 OJHOBPEMEHHO BpalCHUEM
000MX U30JISTOPOB, CBA3AHHBIX MEXKAY CO0O0M TATaMHU.

Paswvenunurenn cepur PHJI(3) ropu3oHTaIbHO-II0OBOPOTHOIO THIIA H3-
TOTABIMBAIOTCS M3 OTACIBHBIX MOJIOCOB (OAHOTO BEAYLIErO M IBYX BEIO-
MBIX), COeTMHEHHBIX Ha MECTE MOHTa)Ka CTANbHBIMU TpyOaMHu B OJUH TPEX-
MOJTIOCHBIH anmapar. OCHOBaHHEM KaKJIOTO IOJII0Ca CIYXarT IIBEJUIePhl, Ha
KOHI[aX KOTOPBIX 3aKPEIUICHBl YYT'YHHbIE OCHOBaHHMS C ITOJIIUITHUKAMH.
B mommumnHuKax BpallaloTcs Baibl ¢ phluaramu. Ha peryarax, cBSi3aHHBIX
MeXxay co0oi o0mielt TAroi, ycTaHOBIECHBI OTIOPHO-U30JISIIMOHHBIE KOJIOH-
Hbl. Ha ux BepXHUX ()IaHIAaX 3aKperuieHbl HOXKM KOHTaKTHOW CHUCTEMBI U
KOHTaKTHbIC BbIBOABI. Hoku moBopaunBarotcst Ha 90°B oqHy CTOpOHY.

Pa3bEMHBIT KOHTAKT 3aKpBIT KOXKYXOM Jisi oOecredeHus: paboThl B
ycnoBusix rosonéna. [Ipu BKIIOUEHWH KOHEI| OJTHOTO HOXa BXOJIHT B pa3b-
E€MHBIA KOHTAKT, 3aKPETIEHHBIN Ha KOHIIE BTOPOTO HOXa.

3a3eMISIFOIINAIA HOXK TPEACTABIIIET CO00H BTOPYIO TpyOy, OJMH KOHEI]
KOTOpOW CHAaOXEH CErMEHTHBIM KOHTAaKTOM, a JIPYrod NpHBapeH K Baiy.
Baubl 3a3emMusronx HOXel BpallaroTcsl B MOALIMITHUKAX, YCTaHOBIEHHBIX
Ha OCHOBaHMH pazbeanHuTeseil. Hox 3a3eMiIeHuUst H30JMpOBaH OT OCHOBA-
HUSI Pa3beIUHNTEISI U UIMEET CBOM CHeLUaIbHBI KOHTAKTHBIN BbIBoA. Ho-
KM 3a3eMJICHHSI YIPABISIOTCS PYYHBIMH NMPUBOJAMH. [ JIaBHBIE HOXH NpH
HanpsokeHnd 110 kB u Bblllle — pyYHBIM H 3JIEKTPOJBHUIATENILHBIM ITPUBO-
JIAMH.

PazpeIMHUTEIN TOPH30HTAIBLHO-TIOBOPOTHOTO THIA HA HAINpPSKCHUE
35 kB npemHa3sHaYeHB! IS HAPYKHOW ycTaHOBKH. OHHM MOTYT OBITH BBI-
TIOJTHEHBI C 3a3eMIISTIONIMMY HOKaMi (OZWH WITH 1Ba) U Oe3 Hux. Paszpenn-
uurens cepun PHJ ¢ aByms 3azeminstroniumu Hoskamu (PHJI3.2) coctout us
pamsl 1 (cMm. puc. 1.11),M3roToBICHHOH U3 IIBE/Iepa, ¢ YCTAHOBICHHBIMH
B Hell onopHBIMHU n30JsATOpamMu 4 u 11 (MOBOPOT M30MIATOPOB ObeceyrBa-
0T TOAIIUITHUKA). MEKIyMOMOCHAS CBSI3b OCYIIECTBISACTCS € MOMOILIBIO
Tsr 18, coemMHEHHBIX pblyaraMu 12 ¢ mpuBapeHHBIMHU K (DIaHIaM H30JISTO-
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Puc. 1.11.Pa3bequHuTE I TOPU3OHTAILHO-TIOBOPOTHOTO THIIA
Ha HanpsikeHue 35 KB 1151 HapyKHOiT yCTAaHOBKH:
1 —pama; 2 — KOHTAKTHI 3a3eMisiiolIre; 3 —3a3eMistolue HoxH; 4 u 11 — onopHeie
H30JIATOPEI; 5 —3axuM; 6 — TrOKast CBsA3b; 7 — KOHTAKT 3a3eMIICHHS; 8 U
10 — moBIKHBIE KOHTAKTHI pazbequHuTeNs; 9 — namenu; 12 — peraar; 13 —och
KpaiiHero n3oisitopa; 14 — BepTuxanbHas och IpuBoAa; 15u 16 — pykosTku
npuBona; 17 —rubkas cBs3b 3a3eMIISIONIEero Hoxa; 18 — tsira

pamu. KoHTakTHasi cucteMa pa3beIMHUTENS COCTOUT M3 HOXKEBBIX ITOJIBIIK-
HBIX KOHTaKTOB 8 1 10 ¢ MeAHBIMU KOHTAKTHBIMU Jiamessimu 9 (Ha HOKEBOM
KOHTakTe 8), CHAOXEHHBIMH IIOCKAUMH MPYXHUHAMH, a TaKXKe 32)KUMOB 5
(st mpUCOeIMHEHUsI ONIMHOBKU PACIPENEIEHHOTO YCTPOMCTRA) U MAKETOB
6 MenHbIX THOKUX JIeHT. [10MIOCH pa3beAMHHUTENST COSTUHSIOT TAraMH, CO-
CTOSIIIUMHU U3 HAKOHEYHHUKOB M PETYJIHPYEMBIX 3JIEMEHTOB, TakK, 4TO 0ch 13
KpaifHero M30JsITopa 00EeCIeYnBaeT YIPaBICHUE Pa3beANHUTEIEM C TIOMO-
nipto npuBona ITPH-220M, BeprukansHast ock 14 kotoporo u ock 13 kpaii-
HETO M30JIsITOpa coeauHeHs! TpyOoii. IlpuBon npuBonuTCsS B neiicTBue py-
kosiTkamu 15 u 16. CurHamu3amst moJIoKeHUs pa3beIMHUTEIS BBITOIHACT-
Cs1 C IOMOIIBI0 BCIOMOTATEIBHBIX KOHTAKTOB, 3aKPBITBIX KOKYXOM.
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IIpyu BKIIOYEHHH M OTKIIOUYCHUHU TJIABHBIX HOXKEH pa3beTUHUTEIS
MOJIB3YIOTCSA PYKOATKON 15 (uis cHKeHUS (U3NYECKHX YCHIMH Ha PyKO-
SITKY HaJeBaroT pbryar). Tak Kak y pasbeOUHHUTEIS] KMCIOTCS 3a3EMISFOIIINE
HOXH 3 C KOHTaKTaMu 2, B MPUBO/IC MPEIyCMOTPEHA MEXaHUYeCKast OJIOKH-
poBKa My pykosiTkamu 15 (rmaBHbIxX) u 16 (3a3eMIISIOIINX) HOXKEHM: IpH
OTKJTFOUEHHOM TOJIOKEHHUHN TIaBHBIX HOXeH pazbeauHutenst (MOBOPOT py-
KoATKH 15 BiieBO B mosokeHne «OTKI») MOXKHO BKJIIOYUTH PYKOATKaMu 16
3a3eMJISIOINKE HOXKH. [Ipu 3TOM 00pa3yeTcs Ierb 3a3eMIICHHSI: KOHTAKThI 2
u 7, 3a3emistronMid HOXK 3, TuOKas cBsi3b 17, pama 1, 3a3emustromuii mpo-
BOJIHUK, 323E€MIIUTEIIb.

Pazbequantesn cepun PBP-10. PazsenuanTteny Uiss HOMHHATBHBIX
ToKOB 00Jiee 1000A 00BIYHO M3rOTABIMBAIOTCS B IOJIOCHOM HMCIOJHEHUH,
MPU MOHTaXKE MOTYT COCJMHATHCS B IBYX- HIIM TPEXOIIOCHBIH anmapar.

Ha nomunaneusie Toku o1 200010 8000 A mpeaHa3HaYCHBI Pa3beIH-
uurenu cepurd PBP (pyGsimero Ttuma). HemoaBuKHBIE KOHTAKTBHI TaKOTI'O
pa3beAUHUTEIIST COCTOST U3 JIBYX IIBEIUIEPOOOPA3HBIX YacTel, KOHTAKTHBIC
HOXH BBIMIOJIHEHBI M3 MEIU KOPOOYaTOro CedeHHs U pacrojararoTcs Io-
MapHo B J[Ba 3TaXka IOJIKaMK Hapyxy (puc. 1.12).

1050

+

245

Puc. 1.12.Pazbeaunurear PBP
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Pazpenuanrenn tuna PBP3-10 BepTHkanbHO-pyOsimero Tuma
npeacrasicHsl Ha puc. 1.13u B Tabi. 1.6.

PasbequHUTENN COCTOST M3 MOABIKHBIX KOHTAKTHBIX HOXEH, HETOA-
BIDKHBIX KOHTAKTOB, TSTOBBIX W OIOPHBIX H30JIATOPOB, IIOKOJIS M 3a3eM-
JIAIOLUX HOXKEH.

Loxomnp sBiIsSIETCSI OCHOBAaHHEM pa3beIUHHUTENA. B II0K0JIe pacrmoiro-
JKCH BaJl C PBIYaraMH, MpeaHa3HauYeHHbIH IS OTIEPUPOBAHUS OABIKHBIMU
KOHTAKTHBIMU HOKaMHu. [Ipy HaTUYWU 3a3eMIISIONIUX HOXKEH B IOKOJIE pac-
MOJIATAIOTCS BaJbl 3a3eMJIIIOINNX HOXKEW M MEXaHW4ecKas OJOKHPOBKA,
MPEIATCTBYIOMIAS BKJIFOUCHHUIO 3a3¢MIIIOIINX HOXEH TPH BKIFOYEHHBIX
TJIABHBIX HOXaX U HA00O0pOT. B 10KOJIEe MMEIOTCS OTBEpCTHUS A Kperuie-
HUS pa3beAUHUTEIS M OONT 3a3eMJICHUS, PSAAOM C KOTOPHIM HaHECEH 3HAK
3a3eMJICHUS.

YmupaBieHrne TIaBHBIMH HOXXKaMH PazbeIWHUTEICH OCYIICCTBISCTCS
npuBogamu [1/IB-1Y3 wnu [TY-50Y3. 'naBHble HOXH IBYXIOJIOCHBIX U
OJTHOTIOJIIOCHBIX pa3beMHUTENEH MOTYT YIpaBIsThCs npuBoaamu [1P-3Y3.

o
318
— o

iy

5

Puc. 1.13.Pazsenunutens tuna PBP3-10/2500¥2, PBP3-10/2500Y3 u
PBP3-10/4000:
1, 2 —npyxwunsl; 3 —14ra; 4 — ONOPHBII N30JIATOP; S — BT PA3bEANHATEIS,
6 —3azeMIIsIOLINE HOKH; 7 — TATH NPHBOJIOB 3a3eMIISIIOIINX HOXKel; 8 — Tsira
MPUBOJA Pa3beIUHUTEISL
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1.6. Texunueckne qaHHbIe pasbenuauTeneii PBP3-10

PBP3-10/2500Y2
PBP-10/2500Y2 PBP3-10/4000Y3

Hapaverper PBP3-10/2500Y3 | PBP-10/4000Y3
PBP-10/2500Y3
Homunansnoe Hanpsixenue, kB 10
HawubGonsimee padbodee Hampsi-
J)KeHue, kKB 12
HoMunanesHbBIHA TOK, A 2500 4000
PaccrosiHre MeX Iy MOTFOCAMHU,
MM 350 450 550
AMIUIATY 1A IPEAEITBHOTO
CKBO3HOTI'O TOKa, KA 125 180 200
IIpenenbHbIN TOK TEPMUUECKON
CTOMKOCTH, KA 45 71

Bpewms nporekanus npenaensHo-
T0 TOKa TEPMHUECKOM CTOMKO-

CTH, C:
JUIS TJIABHBIX HOXKEH 4
IUTSL 3a3€MIISIFOIIX HOKEH 1
Yacrora, 'l 50, 60

YrpaBieHre 3a3eMISIFOIUME HOKaMU Pa3beAUHUTEICH OCYIIECTBIS-
ercs npuBomamu [1P-3V3. 3asemisttoniue HOxu pasbeauHuTens PBP3-
10/4000moryT ynpaeistbes npusogom [T4-50Y3.

Kaxxaprit 3a3eMIISIONTHIA HOXK 6 COCTOHT U3 IBYX KOHTAKTOB C JTAMEJIsI-
MH. DTH KOHTaKThI IPU JABYX- M TPEXMOIIOCHON YCTAaHOBKE yCTaHABIHBA-
I0TCS Ha O0IIel MeIHOH muHe (B IIOCTABKY 3aBOJIa HE BXOJUT), 3aKPEIUIEH-
HOM Ha CTaJIbHBIX CTOMKAX, MPUBAPEHHBIX K Baiy. [Ipu BKItOUEHHHN TaMenu
BXOJSIT B MEAHBIEC IUIACTUHBI, YCTAaHOBJICHHBIC Ha OOKOBBIX ITOBEPXHOCTIX
HETIOABIDKHBIX KOHTAKTOB.

Pazbequnntesn cepuu PBII-10. Ha momunaneubeiii Tok 12 500 A
BBINTYCKAIOTCS pazbeauautenn cepun PBIT (¢ mocTymaTenbHBIM ABHKEHHEM
KOHTaKTHBIX HOKe#) (puc. 1.14).JI0CTOUHCTBOM KOHCTPYKIMU TAKUX pa3b-
CIMHUTENCH SBISIETCS Malblii MOMEHT Ha Bajly, 4TO oOecreumBacTCs 3a
CYET CHUCTEMBI KYJAuKOB, CBSI3aHHOHN C MOJBM)KHBIM HOXKOM TIOJIFOCA, CHH-
Marolield KOHTaKTHOE JIaBJICHUC Tepe] HAayalloM JIBW)KCHUS HOXa Ha OT-
KIIIOYEHHUE U CO3JaloLIe €ro Mmocjie OKOHYATEeNbHOTO ABUKEHHS Ha BKIIIO-
YeHHe.
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Puc. 1.14 Pazwequnnrens PBIT-20/12500

IosmMepHBIi KOMNAKTHBIA pa3benuHuTeab THna IIITKP-10.
B3U coBmectHO ¢ AO «Mo0OCIHEpTo» pa3padboTaii KOHCTPYKIIHIO IIOCKOTO
MTOJUMEPHOT0 KOMIAakTHOTO pasbeauuutenst [ITTKP-10. BaxxHoit oco6eHHO-
CTBIO 3TON KOHCTPYKITHH SBJISIETCS BOZMOXKHOCTh MOHTaXa Pa3beIHHNTEIS
KaK B BEPTUKAJIHHOM, TaK M B TOPU3OHTAIBHOM IOJIOKECHHAX, TOT/IA KaK, K
npumepy, PJIHJ] MOHTHpYeTCS TOTBKO B TOPU3OHTAIEHOM ITOJIOKEHUH, IS
4ero TpeOyeTcs UCIOIb30BaHNe TOPU30HTAIBHON METANIMYECKOH III0IaI-
KH, YTO TOBBINIACT PACXOJ] METaIlIa.

[Tnockuit monmumepusiid pasbeannurens [NITKP-10 moxeTr ObITH BBI-
MOJTHEH KaK M3 CTEKJIOIUIACTHKOBBIX CTEPXKHEH, 3alIUIEHHBIX PEOPHCTHIM
MOKPBITUEM W3 CHJIMKOHOBOTO 3JIACTOMEpA, TaK U M3 MPECCOBAHHBIX MaTe-
puanoB myTéM rops4ero (GOpMHUPOBAHUSA IETHHBIX H30JUPYIOMINX CTEPXK-
Heil. Takas TEXHOIOTHS 3HAYUTENBHO YIPOIIAeT U yCKOpsSeT COOpKY M MOH-
TaXX pa3beIUHNATEIS.

Hawnbonee TeXHOJIOTHYHOW M TPOCTON SIBIISETCS KOHCTPYKIHS pazbe-
IUHATEINS, M3TOTOBICHHOTO U3 IIpecc-MaTepHuaioB. Takoil pa3beaIuHHUTENh
COIIEP)KUT CMOHTHPOBAaHHBIE HAa paMe H30JMPYIOMIHE 3JIEMEHTHI, BBITION-
HCHHBIC ICTPHBIMU B BHJC IIWIMHIPOB C BBICTYIAMH W MPOMEKYTKAMH.
W3onupyromue 351eMEeHTHI, N3TOTOBICHHBIE METOJOM Topsdero (popMHupo-
BaHUs, PACIOJI0KCHBI B INIOCKOCTH PaMbl, YCTAHOBJICHHON BEPTHKAIBHO Ha
omope BJI, 1 %ECTKO 3aKperICHBI.

HwxHAN W30TUPYIOMUN AJIEMEHT pa3beIUHHUTEINS MPeIHA3HAUCH IS
YCTaHOBKHM HOXKEH BKIIIOYCHHS — OTKJIIOUEHHS, IPUCOCIMHEHHBIX K (PUKCH-
PYIOLINX CTOWKaM, YKPEIUIEHHBIM Ha TIaIKAX IPOMEXYTKaX M30IHPYIOIIe-
TO JJIEMEHTa Pa3beOUHHUTENS. JTH MPOMEKYTKH HWMEIOT OTBEPCTHS IS
KpETUICHU TOKOTIPOBOMAIINX 3JIeMeHTOB. OKOHIICBATEIH H30JIHPYIOIINX
9JIEMEHTOB BBITIOJTHEHBI TUIOCKUMH OBAJIBFHONH (POPMBI C OTBEPCTHSAMH IS
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KpEIUIEHHUs K paMe U MpOoIlycKa Yepe3 HUX MPOBOJOB MPU HCIOJIb30BAHUH
HM30JIMPYIONIUX 37IeMeHTOB Ha BJI B kauecTBe pacnopku.

IIlnockuit moMMeEpHBIH KOMIAKTHBIA pa3beIMHUTENh U3TOTaBINBACT-
¢S B IBYyX UCTIOJIHEHHUAX C METAJUIMIECKUM OIIOPHBIM KapKacoM u 6e3 Hero.

Koucrpykuus pasbequnauteins [TITKP-10 ¢ kapkacoM BKIOYAET: U30-
JMPYIONINE CTEPKHU ¢ pEOPaMK U TIPOBOASAIINMH dIIEMEHTaMH (HOXH, I'y0-
KH, TIAHBI), KapKac, KOTOPBI CBAPUBAETCS M3 OTACIBHBIX METAITHYECKUX
yroyikoB. Kapkac M3roTOBJIIEH TakuM 00pa3oM, YTOOBI MOKHO OBLIO YKpe-
IMUTHh HA CTOMKE C MOMOMIBI0 IBYX XOMYTOB, YTO O0ECICUMBACT TOCTATOY-
HYIO TIPOYHOCTh KpEIUIeHHUs. MeCTO YCTAHOBKM KapKaca BBEIOMpAeTCs UCXO-
Il U3 ymoOCTBa YIPaBICHUS Pa3beIUHUTEIIEM — BKIIFOYUTH U OTKIIIOYHUTH
BPYUYHYIO C TIOMOIIBIO M30JUPYIOMIEH MITaHrU. 3a3eMIIAIOIINE HOXKHU pa3be-
JUHUTEINS PACIIONIOKEHBI Ha OJHOW OCH C W30JIMPYIOIIEH OJOKUpYIOMIeH
TSTOM.

B mensx ynpormieHns u yaemeBIeHHs TPON3BOICTBA Pa3beIUHNUTENICH
Kbl M30JMPYIONIHHA CTEPKEHh MOXKET COOMpPAThCS M3 OTHACIBHBIX 3Je-
MEHTOB C ITOMOIIBI0 COSANHUTENBHBIX My()T. Takas KOHCTPYKIHS CTEPIKHS
MO3BOJISIET YIIPOCTHTh M yIACIIEBUTH Ipecc-(popMy, KoTopas SBISIETCS OC-
HOBHBIM DJJIEMEHTOM TMpU TPOMU3BOJACTBE pa3beIUHUTENCH, CHU3UTH €€
MOIITHOCTh, YMEHBIIIUTh TA0APHUTHI U MacCCy.

Cnenyer UMeTh B BUIY, YTO YKa3aHHBIE DJIEMEHTHI MOTYT HCIOJbB30-
BaThCs B KAYECTBE U30JIATOPOB U M30JIMPYIONIMX PACIIOPOK, COOUPACMBIX B
6noku. Pacnopku, HanpumMep, MoxkHo npumensaTs Ha BJI 0,4; 10; 35«B u
Boime. OTAenpHBIE AJIEMEHTH MOKHO HCIIOJIB30BaTh M B PacHpeAeIHTeNb-
HBIX CETAX CEJIbCKOXO3IUCTBEHHOrO0 HasHaueHus (Hanpumep, Ha BJI
0,4 ... 10xB) Kak HaTSKHBIE H30JISATOPHI.

TInockuil MOMMMEpPHBIN KOMITAaKTHBIM pa3beIMHUTENIb MOXET BBITIOJ-
HATBCSI ¢ KOHCOJBHBIM PACIIONI0KEHUEM KPaifHUX U30JIATOPOB.

PasbequHuTENs TAaKOM KOHCTPYKINH MMEET HEKOTOPhIE 0COOEHHOCTH,
B YaCTHOCTH, BHYTpEHHIOIO pamy. OH Hanbosee ynoOeH s NPUMCHEHUS B
paiioHax, XapaKTepU3YIOIIUXCS CHIILHBIM 3arpsi3HEHHEM aTMocdephl. Pama
MOXKET OBITh IUIOCKOH WIH 00BEMHOM, B MOCICAHEM CIy4ae KOHCTPYKIIUS
Pa3bCIUHUTENS CTAHOBUTCS OoJiee ®ECTKOM M ero MPOYHOCTh YBEIHYHBA-
eTcs.

B ciyuae Heo6xoaumocTu (0 TpeGOBaHMIO 3aKa34KMKa) TAKOW pasbe-
IUHHUTENb MOKET BBITIOJIHATHCSA aCHMMETPHUYHBIM, YTO OTBEYAET CIICIIU(H-
YeCKHM 0COOEHHOCTSIM HEKOTOPBIX 3JIEKTPOYCTAHOBOK.

[IpemmaraeMpie KOHCTPYKIMH pa3beIUHUTENICH MMEIOT MOBHIIICHHYIO
HaAEKHOCTH Onarofapsi TOMy, 9YTO KOMMYTAIUS IPOUCXOANUT ITyTEM TIOBO-
POTOB OCH C HOXKaMH, YKPEIUIEHHBIMH B JBYX TOUYKax (MOIMIWIIHAKA), HC-
KITFOYAFOIIMX TIEPEKOCHI U HETIOTaJaHNe HOXKEH B T'yOKH.
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Jln1s TIOBBIICHHST OTKITIOYAONIEH MOIIHOCTH M COKPAILICHUS BPEMEHHU
OTKJIFOUCHUS PA3bECIUHUTEIb MOXET ObITh CHA0XKEH MAapHBIMH HOXKaMH,
3aKperUIEHHBIMU Ha IIEHTPAILHON OCH.

Crenyer OTMETHTh, YTO KOMIIAKTHBIC Pa3beAWHHUTENN HMEIOT Psf
TEXHHYECKHX MPEUMYILIECTB Hepe] TpaguLuoHHbIM. Hrke nmpuBeneHsl He-
KOTOpBIE U3 HUX!

— wMenbInas Macca (B 4 ... 5pa3 Mo CpaBHEHHIO C Pa3beIUHUTEIIMU
PJIH/I-10). IIpu ucTBITAHUAX KOMIAKTHBIA pa3beIHHUTENb MOKET MOIHATD
1 genorek (B To Bpemst kak PJIH/[-10 — 44enoBeka);

— BO3MOYKHOCTH YCTaHOBKH B JIIOOOM ITOJIOXKEHHH, B TOM YHCIIC B
BEPTUKAJILHOM;

— 0e30IacHOCTb IS IITHII,

— 1uApohOOHOCTh MOBEPXHOCTH M30IAMOHHBIX 3JIEMEHTOB, YTO I10-
3BOJIIET YBEIMYHUTh MOBEPXHOCTHOE CONPOTHBICHHE, YMEHBIINTh TOKU
YTEUKH, a, CJICI0BATEIbHO, CHU3UTh MAJACHHE HANPSKEHUS BO3JIE OINOPHI U
TEM CaMbIM YMEHBIINTH ONIACHOCTh ITOPAKEHHUS JIFOAEH U )KUBOTHBIX;

— TOPHU30HTAIBHOE PACIIONOXKECHHE H30JUPYIOMINX 3IEMEHTOB, UYTO
AT BO3MOXKHOCTD ITOBBICUTh MX 3JIEKTPHUECKYIO MPOYHOCTH MPH 3arpsis-
HEHUU 1 YBIIQ)XKHCHHH,

— OTCYTCTBHE M3rHOArONINX BO3JACHCTBHH Ha 3JEMEHTHI pa3beAnHH-
Tend B pexuMe TokoB K3;

— WCIIOJB30BaHME IPECCOBAHHBIX MAaTepUalioB, YIPOIIAIOIINX TeX-
HOJIOTHIO M3TOTOBJICHHS Pa3beIUHNTENICH;

— 0Ooinee HU3KHE TPYA03aTPaThl IPU N3TOTOBJICHUN Pa3beUHUTENICH;

— HH3Kasg CTOUMOCTb;

— JIy4IIUe yCIOBHS AJISI MOHTaXKa U 9KCILTyaTalluH;

— BBICOKAas HaJAEKHOCTD,

— BO3MOJKHOCTb HCIIOJIb30BAaHHS HOBOM KOHCTPYKIMU Pa3beIUHUTE-
JI51 B KOMOMHUPOBAaHHOM aNIapaTe «IpeaoXpaHUTeNb-pa3beIMHUTENb.

OCHOBHBIE TEXHUUECKHE XaPaKTEPUCTHKH
pazwsenunurens tuna [TIKP-10

HoMmuHaIbHOE HAPSDKEHHE, KB ...t 10
HOMMHAIBHBII TOK, A ...ttt e e e e e e e e e ee e aee e aeeas 400
MakcHMaIbHBIA TOK OTKIFOUCHHS, A ..oviieii i ciieevieeeiaeeenns 15
Tok TepMUYECKOH YCTOMIMBOCTH, KA . ..vtiiiiiiiiiitiiiiiiiissaeaaeaas 2
YHucno onepanuil B TEUEHNUE DKCTITYATALIMH ... .vvveernvnannennaeneenennnas 1000

Pazpaborunk — AO «Mocsnepro» coBmectHO ¢ BOU.
(' PaspequHUTENB C IBYMSI pa3pbiBaMu Ha a3y UMEeT TOK OTKIoueHHs 25 A)

Ipenoxpanurtens-pazbequautens Tuna [IPTB-10 (puc. 1.15 — 1.17).
ITpenoxpaHuTENb-pa3be IUHATEb BBHIIONHECH B BHIE OJHOIOIIOCHOIO ar-
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napata, COCTOSIIEro U3 OJHOTO U30JSATOPa, HAa KOHIAX KOTOPOTo 3aKperie-
HBI J[Ba JICpPKaTeNs, a B CPEHEH 9acTH M30JIATOpPa YCTaHABIUBACTCS KPOH-
IITEHH, TTOCPEICTBOM KOTOPOTO ammapaT KpemurTcsl Ha omope. B nepxate-
JSIX YCTaHABIIMBACTCS MPEIOXPAHNUTEIb.

[IpenoxpaHuTenb-pa3beANHUTENb HUMEET aBTOMATHUECKH OTKHIbI-
BAIOIIUICSA MAaTPOH, CHATHE M YCTaHOBKAa KOTOPOTO OCYILECTBISCTCA MpHU
IIOMOIIM ONEPAaTUBHON M3oaupyrouieil mranru. Illtanra cocTout u3 AByx
3BEHBEB, COCIMHSICMBIX HEIOCPEICTBEHHO Mepesl ONepHpoBaHHEM 0Oe3 Hc-
MIOJIb30BAaHMUS CIIEIMAIBHBIX MHCTPYMEHTOB W TpucnocoOnennid. [Ipu atom
uIMHA OHOro 3BeHa 2150MM.

Jlis XpaHeHHs ¥ TPAHCIIOPTUPOBKY IITAHTa MOMEILIAETCS B YEXOJ, U3-
TOTOBJIEHHBIH U3 IPOYHOrO MaTepHana.

B marpoHe mpenoxpaHMTENs yCTaHABIMBACTCS 3aMEHSIEMBIH TOKOBE-
JIYIIMN 3JIEMEHT C IJIaBKOM BCTaBKOM.

Puc. 1.15.IIpenoxpanurenb-pa3beauaurenb Tuna [IPTB-10:
1 —m3ossiTop; 2 — KpenéxHas apMaTypa; 3 — BepXHsisi KOHTAKTHas! CHCTEMa,;
4 — HYDKHSIS1 KOHTaKTHas cucTema; 5 —natpon; 6 — koxyx; 7 — Oydep-noBurens;
8 —kpoHmreiH; 9 —konbio; 10 —ckoba; 11 — 60KoBOI mael MTaHTH;
12 —nonepeunna; 13 —oco
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Mondurarms Hanpsixenue, Pazmepsr, MM
kB A B C D E

95 9/10 540 622 413 88 343
110

125 18 623 648 426 146 343
150 18 623 648 426 146 343
95 9/10 543 628 413 89 349
110

125 18 594 654 425 146 349
150 18 594 654 425 146 349

Puc. 1.16.IIpenoxpannrtenb-pa3beAnHuTeb. ['eoMeTpuyeckne pazmepsl

[IpenoxpaHuTeNb-pa3beIUHATEND TaKXKEe HUMEET HCIOJNHEHHE, KOoTJa
MaTPOH YCTAaHABIMBACTCS Ha JBYX U30JIATOPAX, 3aKPETUIEHHBIX Ha IIOKOJIE.

IIpu meperpy30YHBIX TOKaX M TOKaX KOPOTKOTO 3aMBIKaHWS, MPEBHI-
IAIOMIMX HOPMHUPOBAHHOE 3HAUEHUE, TUIaBKas BCTaBKa MEPETopaeT, NaTpoH
MIpeIOXPaHUTENsT OTKUABIBAETCS, TEM CaMbIM CO3HAaETCS BUIMMBIN pa3phiB,
T.C. almapaT BBIMOJTHSICT OJHOBPEMEHHO (DYHKIIMHU 3aIlIUTHOTO ammapaTa H
pa3beIUHUTETIS.

IIpeumyniecTBa BBIXJIOMHOTO MPEAOXPAHUTEINA-PA3bEIUHUTEIIS:

e JIpuMeHeHHWE NAaHHOTO ammapara o0ecTeunBacT HAaAEKHOCThH 3a-
IIUTBl OOBEKTOB, TaK KaK CTaOWIbHAS BPEMSATOKOBAs XapaKTEPUCTHUKA
MIPEOXPaHUTEISI-PA3bEAMHUTENS  UCKII0YAeT BO3MOXKHOCTH  JIO)KHOTO
cpabaThIBaHUS.
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» IIpenoxpaHurtenb-pa3beAUHUTENL UMEET aBTOMATUYECKH OTKUIbI-
BaIOIIMIACSA MATPOH, YTO TO3BOJISIET 0OCTYKHUBAIONIEMY MEPCOHAITY OBICTPO
(6e3 «po3BaHUA» BCEX NMPEIOXPAHUTENEH MOBPEKAEHHOM JIMHUHI) OIpeEie-
JUTH CPa0OTABIINH MPEIOXPAHUTEID.

e KoHCTpyKIus npeaoxpaHuTeNs 00ecrednBaeT BO3MOKHOCTH ObI-
CTpOH ¥ YIOOHOW 3aMEHBI TUIABKOW BCTABKH.

e OmIMYNTENBHOW OCOOCHHOCTBIO —IpEIOXpaHUTeNeH-pa3beAnHN-
Tenel ABIAETCs MPOocTasi KOHCTPYKIKSA, MHOTOKPAaTHOE HCIIOJIb30BaHUE Ma-
TPOHOB U OJJHOKPATHOE UCIIOJIb30BAaHHE 3aMEHSIEMOI0 2JIEMEHTA.

* OmnepaTuBHas 3aMe€Ha 3JEMEHTa OCYLIECTBISIETCS HEMOCPEACTBEH-
HO Ha MECT€ YCTaHOBKU IIPEJOXpaHUTEII-pa3beJUHNUTEN. 3alacHbIe 3aMe-
HSIEMBIE DJIEMEHTHI MOCTABISIOTCS COBMECTHO C alllapaToM B KOJIHUYECTBE,
OTIpeIeIIIEMOM 3aKa39uKOM.

e IlpumeHeHHE MpPENOXPAHUTEIA-PASHEANHUATENS B DJICKTPOCETIX
MTO3BOJIMT OTKA3aThCS B PAAC CIIydaeB OT NPUMEHEHHUS pa3beIuHHUTEINS, YTO
MTO3BOJIMT CYIIECTBEHHO CHU3UTH KAaUTAJbHBIEC 3aTPATHl M IKCILTyaTallHOH-
HBIE PACXO/bI B YHEPTOCHCTEMAX.

* HesaBucuMOCTh OTKIIIOHAOLIEH CIIOCOOHOCTH B PEKUME Pa3bev-
HUTENS OT HpodeccHoHaNbHON KBanuduKanmuum omepatopa 3a CYEr
S-00pa3HOW KOHCTPYKIIMH KPOHIITEIHA IS OTKITIOYCHUS.

e IlpakTudecku HENOIBEPKEHHBIH HM3HOCY BEPXHHH pa3MbIKaeMBbIH
KOHTaKT OJaroziapsi OTCYTCTBHIO CHJI TPSHHMS NPH OIEpalMAX M HCKIIIOYe-
HHUE BO3MOKHOCTH CIEJI0B INEKTPUUECKON AYTH.

e HckmroueHrne BO3MOKHOCTH ITOBPEKICHHS ITOBEPXHOCTH HIDKHETO
pa3sMBIKaeMOro KOHTaKkTa Oyarojapsi CHEeNHaIbHOW TEOMETPHH HIKHETO
IIapHHpa.

e HckmroueHne BO3MOXKHOCTH OTCKOKa MAaTpOHA Ha HENOIyCTHMOE
YMCHBIICHNE BUANMOTO pa3pbiBa NMPH OTKIIOYCHUH B PEKUME pa3beIuHH-
Tesist Oarozapsi yCTaHOBKe ieMIdepa-IIoBUTEIIS.

* HcknroueHne NOBPEXIEHUs IIaBKOTO dJIEMEHTa MpU 3apsKe Ia-
TPOHA 3aMEHSEMBIM DJIEMEHTOM OJylarofapsi NMPUMEHEHHIO CIELUaIbHOM
Iai0BI O/ THOKUI TPOBOHUK.

BpemsaTokoBBIE XapaKTEPUCTUKU 3aMEHSEMBIX 3JIEMEHTOB COOTBETCT-
BytoT 'OCT 2213wu cranmapram MOK.

VYcnoBable 0603HaueHus: I1 — npegoxpanutens; B — BeixitonHoi; T —
JUTsl 3alUTHI CUIIOBBIX TpaHcdopmaropos; P — pazbeaunurens, 10 —HOMU-
HallbHOE HANpsDKEHHE; 5 — HOMUHANBHBIA TOK; 6,3 — HOMHUHAJBHBIH TOK
orkmoueHnst;, ¥, T — kimmaTHdeckoe HCHONHEHHe; 1 — Kateropus pasme-
IICHUS.

[IpenoxpanuTenb-pa3beJUHUTENb, U3TOTOBUTENIEM KOTOPOTO SBISIETCS
¢dupma «9JIBO», npencrasieH Ha puc. 1.17.
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530

630

Puc. 1.17 Ilpenoxpanureab-pa3befHHUTEIb pupmbl «JIBO»

TexHnuueckne XapakTEPUCTHKI
npeaoxpanuress-paspequautest IIPTB-10

KinMaTHueCKOE UCHIOMHEHHE ... v'envenen e eveenennennns y1

Homunansaoe HanpspkeHue, KB ... 10

HawuGonbmee pabouee HampspxeHue, kKB ................... 12

Pt HOMHHAJIBHOTO TOKA 3aMEHSEMOTO JIEMEHTA ........ 5;6,3;
8

JIMHA TyTH YTEYKHA BHEITHEH H30JIAUM, CM ... ... ...
HOMUHAIBHBIA TOK, A ..iviriit i i e i e ceeieeaeeeaas
HoMuHAIbHBIA TOK OTKIIOUCHHS, KA ....oviviiiiiiieennns
A —nepuoanuecKasi COCTaBIISION[Asi HOMUHAIIb-
HOT'O TOKA OTKJTFOUCHHMS, KA ....0iiiiiiiii i cneane,
VmnynecHOE HOPMHPOBAHHOE HCIIBITATENBHOE HAampsi-
JKEHHE OTHOCUTENILHO 3eMJIM MEXIY MoJocaMu, kB ......
I"abaputHBIe pa3mMepsl, MM:
BBICOTA «vvuneeeruuneeesssnnaeesssnneeeessnnaeeessnnaaaaesssnnaaessnnnns
110210070 ¢ AP PUPRP
TILYOMHA ...itii it et e e e e e
L Tt TR < o
Cpok cirykObI IPEIOXPAHUTENSA-PA3bEIUHATENS, JICT ...

T1
12; 15
12; 15
10; 16;
20; 25;
31,5; 40
50
32
200
6,3

11
95

600

200

530
13
20

Otaenurens cexknuonupymomuii Tunma OCA-10/200 Otaenutenn
NpeHa3HAYaloTCs ISl CEKIIMOHUPOBAHMS OTBETBICHUI OT MaruCTPalIbHBIX
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BO3IYIIHBEIX JIWHUHA 6...10 kB. X ycTaHaBIMBAIOT HA OMOPE B HAYaje OT-
BeTBJIeHUS OT JNUHUKM. CHa0XXEHHBIE aBTOMATHYECKUM TPUBOJOM, OHH OT-
KIoyaroT otBeTBieHue npu K3 Ha HEM. Omnepanus coBepmaeTcsl BO BpeMst
0ECTOKOBOW TMay3bl, KOTJIa C MHUTAIONMIEH JIMHUA BMECTE C OTBETBJIICHUSIMH
CHUMAETCS HampsDKEHUE OTKIIOUEHHEM BBIKIIOYATENSI CO CTOPOHBI MTUTATO-
mei noxctaHuuu. [locne OTKIIOUEHHS] OTAENUTENEH Ha TOBPEKIEHHOM
otBeTBIeHHH OT AIIB BTOpOro mukia BKIIOYAeTCS BBIKIIOYATENh Ha IH-
TaIOMIeH MOJACTAHIMH — JTHHUS TOTyJaeT HAMIPSHKCHHUE.

Harmmurie otienmurenei Ha OTBETBICHUH HE TPEOYET YCTAHOBKYU pa3be/iu-
HUTEJEH IS CO3/IaHus BUIMMOTO Pa3phIBa MPHU MPOBEICHHN PEMOHTHBIX paOboT
Ha OTBETBIICHUHU (BUIUMBIN Pa3phIB IIEMH 00ECTICYMBACTCS OTICTUTEIISIMH).

OTaenuTeNb CEKITMOHUPYIOMNN aBTOMATHIECKU HApY)KHOH YCTaHOB-
ku tuna OCA-10/200 mpeaHasHaueH sl aBTOMATHYECKOTO OTKIFOYCHUS
MOBPEKAEHHOTO yuacTKa JuHir 10 KB B 0eCTOKOBYIO May3y BTOPOTO IMKJIA
ATIB roJIoOBHOTO BBIKJIIOUATEIS.

C mOMOIIbI0 KOHTAKTHONH CHCTEMBI CIIEIUAIBHON KOHCTPYKIMH J0C-
TUTaeTCs HAEXKHAs pab0oTa OTACTUTEIS B YCIOBUIX TOJONAENA TIPH TOJIIH-
HE CTEHKH abaa 10 20 MM.

OTtnenutens BKIIOYAET B ceOsl TPU (PYHKIUOHAIBHBIX y3J1a, MOHTH-
PYEMBIX Ha OIOpPE JTMHHUH dJICKTPOTIEPEIauHn:

— OTHAENUTENb — TPEXIOIIOCHBIM KOMMYTAIIMOHHBIN alapaTr Kadaro-
IIIETO TUIIa;

— TPUBOJ C MEXaHU3MOM CBOOOJHOTO PACUEIUICHHS W YCTPOHUCTBOM
aBTOMAaTHUYECKOTO U PYYHOTO OTKIIIOUCHUS,

— OJIOK TaTYMKOB TOKA W HATIPSKCHIISI.

Bo BkIIOUEHHOM MoONOKeHUH oTaenurtens (puc. 1.18) yaepixusaercs
npuBoIoM. OTKITIOYEHUE TPOU3BOJANUTCS OTKIIOYAIONAMHU TIPYKHHAMH TTPH
cpabaThIBAHMM MEXaHHW3Ma CBOOOJHOTO PACICIUICHHS IOCIE MOTYYCHHUS
KOMaHJIbl OT YCTPOMCTBA aBTOMATHIECKOTO OTKJIFOUEHHUS WITH BPYYHYIO.

JlaTunKy TOKa BEITIOTHEHBI B BUJIE TPAHC(POPMATOPOB C Pa3OMKHYTHIM
CEepJICYHNKOM Ha INTHIPEBBIX HM30JsATOpax. [lepBuuHas oOMOTKa pacroiio-
JKCHA Ha MICWKe W30JIITOpa, BTOPHYHAS — HA mThIpe. Jns cpabareiBaHus
cXeMbl OTKItOYeHHsT HeoOxoanmo 500 aMIepBUTKOB MarHUTOABHXKYIICH
CHIIBI, CO3/IaBa€MOM IIEPBUYHON OOMOTKO.

Jnst obecniedeHNs CENIEKTUBHOCTH OTKJIIOYCHUS TPU JTBOWHBIX 3aMbl-
KaHUSIX Ha 3eMJTIO HCIIONB3YIOTCS TPU JaTYNKA TOKA.

JlaTauky HanpsOKEHUST BBIITOJIHEHBI B BUC OMHYECKHX JEITUTENeH Ha-
TpsDKeHHS, pa3MemEHHBIX B kKopryce npempoxpanutens [1K-10. ConpoTus-
nerne aeaurtens papao 10 MOMm.

C 1eNbI0 MOBBIIICHUS HAAEKHOCTH PaOOTHI OTIEIUTENS U OCYIIECTB-
JISHUS €T0 OTKJIIOYCHHS TOJIbKO B MOMEHT OTCYTCTBHSI HAIlPSDKCHUS Ha JIN-
HUHW TPUMEHHMO OPUTHHAILHOE YCTPOMCTBO MOJCYETa OPOCKOB W CIAIOB
aBapUITHOTO TOKA C OJHOBPEMEHHBIM KOHTPOJIEM HANPSHKEHUS Ha JIMHUH.
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Puc. 1.18.01nenurens Tuna OCA-10/200:
1 — nenuresb HAIPSDKEHUS; 2 — TaTYHK TOKa (Ha IITHIPEBOM H30JIATOpE);
3 —oraenurenu; 4 — BCHOMOTaTENIbHBIC IIPY)KHHBI KOHTAKTHOH CHCTEMBI;
5 —T1dra ot npuBona; 6 —omnopa

OTaenuTeNnb OCHAIMEH yCTPOWCTBOM OMPOOOBaHUSA PabOTOCTIOCOOHO-
CTH CXEMBI aBTOMaTHYECKOTO OTKIIIOYCHUS.

[ITupokoe MCTIONB30BaHUE OTACIHUTENCH B pacHpeeTUTEIbHBIX CETIX
CENbCKUX paOHOB TIO3BOJIUT:

— CYIIECTBEHHO ITOBBICUTH HAAEKHOCTH DJIEKTPOCHAOKEHUS TOTpe-
ourenew;

— YMEHBIIHTH ACPUINT pacHpeeTUTeIPHO-KOMMYTAIHOHHOHN ara-
paTyphl, HCIOIB3yEeMOM B HACTOSIIEE BPEeMs, MPUIEM, HE TOJIBKO CEKIIHO-
HUPYIOIIUX BBIKIIOYATENICH, HO M pPa3beJWHUTENCH, TaK KaK OTICIIUTEINb
UMEeT BUANMBIA KOHTAKTHBINA Pa3phIB;

— TMOBBICUTH KYJIBTYPY paCIpEACITUTEIBHBIX CCTCH.

Texanueckue xapakrepuctuku otaenures Tiuima OCA-10/200

HomuHambHOE HAMPSDKEHUE, KB ... .o e 10
HomuHanbHbIM TOK, A ..vvvee. e 200
HoMUHATBHBIA OTKITIOUAESMBIH TOK, A ... ttiit it irstitaies e eisananeeneaennens 15
Kparaocth k0B AIIB rolOBHOTO BBIKITIOUATEIS JIMHUH ... ..ovevvneienennnes 2
Macca ¢ IpHBOJIOM U GJIIOKOM JaTYUKOB TOKA M HAIPSDKCHUS, KT ....vvvnennn... 90

Kavaromuiicsa pasbeauuuredb (puc. 1.19). Paspenunurenu THIa
NPSupmsr ABB g BJT 10...35xB u MTII 6...35/0,4xB npe/craBiieHs!
Ha puc. 1.20 — 1.22.
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B tabmune 1.7 npuBeeHbI TEXHUUECKUAE XapaKTCPUCTHKU Pa3beIUHHU-
teneit 110...500kB HapyxHO# ycranoBkH, a B Tabm. 1.8 — TexHuueckue
nannble pazbeaunnuteneit 10...35kB, Bbimyckaembix Gupmoit «IJIBO».

Puc. 1.19.TpéxnoJitocHble pa3beJMHUTEIH KAYaI0IIero THIA
Hapy:KHOH ycTaHoBKH Ha 10 KB ¢ 3a3eMuIsIIOIIMMH HOKAMMU:
1 — onopHbIii H30ATOP; 2 — HEMOABMKHBIH KOHTAKT; 3 — MOABMKHBIH KOHTAKT;
4 —pora a5 TalIeHus IyTH; 5 —THOKast TOKOIIPOBOASINAS CBSI3b,
6 — xavaromuiicst H30JATOP; 7 — HOK CTAMOHAPHOTO 3a3EeMIIUTENIS;
8 —1ara npuBoja; 9 — MMHEHHBIE KOHTAKTHI

NPS500 NPS510
Puc. 1.20.Pazbeaunurenn Tuna NPSais cekunonnpoanubix BJI
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1.4.OTKJIIOUAIOIIAS CTIOCOBHOCTD PA3BEMHUTEJIEN

IMox oTkmrodaromield CHOCOOHOCTHIO PA3BEIUHUTENS CICTYET ITOHH-
MaTh €r0 CHOCOOHOCTh OTKJIIOYATh TOK MOPSIKAa HECKOJIBKUX amIep WU
HECKOJBKUX JIECATKOB aMIlep MPH ONpeesiEHHBIX yenoBusax. [Iporecc oT-
KITFOYCHUS IICTIH Pa3heIMHUTENICM MPOTEKACT CieayroummM oopasom. [lpu
Pa3MBIKAaHUU Pa3beAMHUTEINS HAa pa3pbiBaXx o0pasyroTcs myru. [lox mewct-
BHEM MAarHUTHOTO IOJI M BBIACIIONICTOCS TEIUIA OHHM TOJHUMAIOTCS U
BBITATUBAIOTCS B BUIE NETeNb. Takue AyTd NPUHATO HA3BIBATh CBOOOIHBI-
MH WIH OTKPBITBIMH. BcerenctBrue ciiaboil NEeMOHM3AMH JYyTrOBOW CTOJO
COXpaHSET CBOIO IMPOBOANMOCTH B MOMEHTHI IIepeXxo/ia TOKa depe3 HyJIeBOe
3HAa4YCHHE M Iyra TOPUT B TEUCHHE AECATKOB IeproaoB. Ilo mepe yminHe-
HUS AyTH €€ COTPOTHUBIICHUE M HAINIPSDKEHIE Ha Pa3phIBe YBEIMUMBAIOTCS, a
TOK yMmeHblnaetcs. [lpu onpenenéHHoil JyMHe 1yru, Ha3bIBaeMOW KpUTHYe-
CKO¥i, HaNpsDKEHUE CETH OKAa3bIBACTCS HEIOCTATOYHBIM JUIA €€ MOIepxkKa-
HUS, TOK CHaJacT O HyJs, a HANPSDKCHHUE Ha pa3pbhIBE BOCCTAHABIUBACTCS
IO HAMpPSDKCHHS CETH. BelleAcTBHE CHMIIBHOTO JeMII(HUPOBaHUS BOCCTaHAB-
JUBAFOIICECS HAMIPSKEHUE HE COJICPKHUT COCTABJISIFONIUX BBEICOKOM YacTOTHI,
XapaKTePHBIX JUIS BBIKIIFOYATENICH, CHA0KEHHBIX TACUTECILHBIMI KAMEPAMU.

OnbITaMH YCTaHOBJICHO, YTO CBOOOJHAS Iyra MEPEMCHHOTO TOKa B
BO3IyX€ yracaer, €Clii MMEeTCs HOCTaTOYHOE MPOCTPAHCTBO, YTOOBI OHA
MOTJIa JIOCTHTHYTh KPUTHYCCKON IUTMHBI M €CIH PACCTOSHUEC MEXITY KOH-
TaKTaMH pa3beIUHUTENS TOCTATOYHO, YTOOBI HCKIIOYUTH €€ MOBTOPHOE
3aKUraHue. MaKCUMaNbHBIA BBUIET OYTH, T.€. HAHMOOJbBIIEEe PacCTOSIHUE OT
CcpeaHel TOYKH MPSIMOM, COEAMHSIONIEH KOHTAKThl pa3beAMHUTEINS, IO TOY-
KW HanOOJIBIIIETO YAAJICHUS IYTH, 3aBUCHUT OT HANPSDKCHUS CETH, a TAKXKE OT
3Ha4YeHUA U (Pa3bl oTKIFOYaeMoro Toka. Ha puc. 1.23moka3ana 3ta 3aBUCH-
MOCTh [2] TPUMEHHTENHHO K OTKIIOUEHHIO MHIYKTHBHOTO M aKTHBHOTO
TOKOB.

OTKITIOUEHHE pa3beAUHUTEIEM JaXe OTHOCUTEIBHO HEOOJBIINX TOKOB,
B OCOOCHHOCTH EMKOCTHBIX, CBSI3aHO C OMACHOCTBIO Tepedpoca IyrH Ha Co-
cenuue ¢a3pl U Ha 3a3eMJIEHHBIE YacTH, YTO HexomycTMo. [lo Mepe yBemu-
YCHUSI HANPsDKEHHUS M OTKIIFOYAaeMOTO TOKA 3Ta OMACHOCTH YBEIMYMBACTCS.
INpaBmiia TEXHUYECKOU DKCILTyaTalMu sJekrpoycranoBok ([1TD) [4] paspe-
IIAOT OTIEpaIiy BKIIOUCHUS M OTKITIOYCHUS SICKTPHIECKUX [eTel pa3beIu-
HUTEISIMH TIPH CTPOTO ONPEAEIEHHBIX YCIOBHAX. Tak, HampuMmep, pasperia-
€Tcsl BKIIIOUEHHNE M OTKIIIOYEHHE Pa3beAWHHUTEISIMH M3MEPHUTENBHBIX TPaHC-
¢dopmatopor Hanpspxerus. [Ipu nanpspkernsx 10 10 kB paspermmaercs Bimto-
YaTh M OTKIIOYATh Pa3bCAWHUTCISIMH HApYKHOW YCTAaHOBKH HArpPy30YHBIN
Tok 10 15 A. Tlpu Gonee BBICOKMX HANPSIKCHHUSX 3HAYCHHS JOITYCKaeMBIX
OTKJTFOYACMBIX TOKOB CTaBATCS B 3aBHCUMOCTBH OT PACCTOSHHUA MEXIY MOJFO-
camu. B tabmuue 1.9 ykazanser pormyckaemble I1TD Tokn OTKIIOYEHHS JUTs
HauboJIee pacTpoCTpaHEHHBIX pa3beanHuTeneit cepur PH/I.
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Puc. 1.23.3aBHcHMOCTD MAKCHMAJIBLHOTO BBLIETA AYTH HA KOHTAKTAX

PA3BECAMHUTEISA OT TOKA U HANIPSIKCHUHA

1.9. Haubospine TOKM HAMarHHYMBaHUsI TPAaHCHOPMATOPOB U
3apsiHble TOKH JIMHUIi, JoMycKaeMble K OTKJIIOYEHHIO B HAPY:KHBIX PY

Pa3bCAMHUTECJIAAMU NNOPU3OHTAJTBHOI'0 THIIA

HomunansHoe Paccrosiaue Tox SapsHEL
HaTPAKCHUE, MEXLY HaMarHuYMBaHus, A TOK JIMHAH, A
kB TNOJIIOCaMH, M
20..35 1 2,3 L0
2 11,0 3,5
110 2,5 8,0 3.0
3,5 14,5 5,0
150 3,0 2,3 -
6,0 17,0 -
220 50 8,0 -
6,8 17,0 -
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2. KOPOTKO3AMBIKATEJIU U OTAEJIUTEJIN

2.1.HABHAYEHME U TTIPUHIINIT JEUCTBUA

B nactosmee BpeMs HAUWHAIOT IIUPOKO IIPUMEHSITHCS BBEICOKOBOJIBT-
HBIC MOJICTAHIUY 0€3 BBEIKJIFOUATEINICH Ha MUTAFOIICH JIMHUH. DTO TO3BOJISCT
YACIIEBUTH U YIPOCTUTH 000PYJOBaHUE IIPU COXPAHEHUH BBICOKOH HaIEX-
HocTH. JIns 3aMeHBI BBIKIIIOYATENEH HAa CTOPOHE BBICOKOTO HAPSHKCHHUS
HCTIOJB3YIOTCS KOPOTKO3aAMBIKATEIIU M OT/ICIIUTEITH.

KopoTko3aMbIKaTeIb — 3TO OBICTPOACUCTBYIONIHMI KOHTAKTHBINA arma-
par [2, 3, 5], npeacraBisromuii cOG0H OIHOMOIIOCHBIN MM JBYXITOIOC-
HBIH (B 3aBUCHMOCTH OT CHCTEMBI Pab0vero 3a3eMIICHUsI CETH) Pa3beAuHU-
TeNb, CHAOXKEHHBIN MPYXUHHBIM PUBOIOM IJIi aBTOMATHIECKOTO BKITFOYC-
HHUS M [IPEJAHA3HAYEHHBIN I COeqUMHEHHH TpoBojaa (IPOBOJOB) Tpéxdas-
HOM CHUCTEMBI C 3eMJIEN TT0 PYYHOM KOMaHE WIH OT peJIeHHON 3allIUTHI.

Otnenurens mpeacTaBisieT coOOH OOBIYHBIA TPEXIIOIIOCHBIN pas3be-
JMUHHUTENb, CHAOXKEHHBIA MPHUBOAOM JJIS aBTOMATUYECKOTO YIPABICHHS H
CrOoCOOHBIN 10 KOMaHAE COOTBETCTBYIOIIETO aBTOMAaTHYECKOTO YCTPOMCTBA
COBEpIIIATh OMEPALUU OBICTPOTO OTKIIOUCHHS M BKJIFOUCHHS YYAaCTKOB IIC-
U, MPEIBAPUTEIFHO OTKIIOYEHHBIX BBIKIIOUYATENIIMHU. Ecii B OOBIYHOM
pa3beaMHNTENIE CKOPOCTh OTKIIOYCHHS Majia, TO B OTHCIHUTENE IpoIece
otxiroyenus mresa 0,5...1c.

B kadecTBe mprMepa MPUMEHEHUST KOPOTKO3aMBIKATeIICH U OTICIIUTE-
neil Ha puc. 2.1 npuBefeHa cxeMa MUTAHUS OT OIHOMN JIMHUU NIBYX TPaHC-
¢dopmaropusix rpynn 71 u 72. B cxemy Kpome OBICTPOACHCTBYIOIINX KO-
potko3ambikateneit QK1 u QK2 Brenens! otnenutenun Q1 u Q2, kotopeie
IPH HOPMAILHOM pEXUME pPa0OOTBI 3aMKHYTHI. JOMyCTHM, BCIIEICTBHE
YXyALICHUS M30JKN TpaHchopmaTopa 71 BHYTpH HEro BOHHUKAIOT JJIEK-
TPHUYECKHUE pa3psiIbl, KOTOPHIE MPUBOAAT K Pa3jI0KEHUIO Maciia M BBIAETC-
HUIO Ta3a. ['a30BbIe My3BIPBKH, TOTHUMASACH BBEPX, IPUBOJIAT K CpabaThiBa-
HUIO Ta3oBoro pene. Ilo curHamy 3TOro pese BKIFOYaeTCs] KOPOTKO3aMbIKa-
Teb W B Ienu Bo3HHWKaeT McKyccTBeHHOe K3. ITom mefictBmem Toka K3
cpabatbiBaeT BBIKIIOUarens 3amuthl QF1 u o6e rpynmer 71 u 72 obecro-
yBaroTcs. C MOMOIIBIO peleHHON 3amuThl TpaHcopmartopa 71 oTKIFOYA-
eTcs Takke BhIKIMoYaTesib QF2, mociie 4ero ¢ HeKOTOpO# BBIIEPIKKOH OT-
Kkmovaercs ortaenurenab QL. 3arem, Tak Kak pexuM HCKycctBeHHoro K3
OKa3aJiCs OTKIIOYEHHBIM, CHOBA BKJIIOUacTcs BhIKIouaTens QFL Ecim mo
aBapuu BbIKItouaTedb QF4 ObUT OTKIIIOUYEH, TO MOCTE BKIIOUSHHUS BBIKIIO-
garens QF1 on mMoxer ObITh BKIIOYEH. [IpH 3TOM OyAeT BOCCTAHOBIICHO
nutanue rnorpedureseii Ha mmHax 10 kB mepBoil TpanchopmaTopHON

TpYIIIEL.
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220x8 Takum o0OpazoM, B 3TOH cxeMe ynaéres
HE CTaBUTh BBIKJIIOYATEM HAa CTOPOHE
art 220«B tpanchopmaropos 1 u T2. OnHako
JUTST HaIEKHOW paboThI HEOOXOAMMa YETKAs
MOCJIEIOBATENILHOCTh B paboTe KOPOTKO3a-
MBIKaTesIel, BRIKIIOUATeNEH U OTIACIIUTENCH.
Mnade BO3MOXKHBI Takue THKENbIE aBapuid-
HBIC CIyYad, KaK OTKIoueHHe Toka K3 ot-
JICTTUTEIIIMHE U .

D HeKTHBHOCTh TaKOW CXEMBI TEM BBI-
re, yeM OOJIbIIe HOMHUHAJIBHOE HATIPSDKCHUE
ceTd. YKasaHHBIA 3(PQeKT mocTuractcs 3a
CYET OTCYTCTBUSA BBIKIIOUATEJIEH Ha CTOPOHE
Puc. 2.1.Cxema kommyTauun 35 220kB, a Takke aKKyMyJSTOPHBIX 6a-

€ OTAETUTEIAMU 1 Tapeifi M  KOMIIPECCOPHBIX  YCTAHOBOK.

KOPOTRO3AMBIKATEIAMH Ymenbliaercs 1iomans noacraniwu. Co3na-
&TCsT BO3MOXKHOCTH MPHOIIMOKeHus Hanpsokerus 35...220kB HemocpeacTeH-
HO K notpebutensam. CoKkpamaroTcs CPOKH CTPOUTEIBCTBA.

IMo manHbIM [6] TpUMeHEHHE OTAENUTENCH M KOPOTKO3aMbIKaTeseit
MO3BOJISICT YICHICBUTh CTOMMOCTh mojactaniuu Ha 40...50%wu npakrtuye-
CKU COXPaHHTH TY K€ HaJIEKHOCTB.

2.2. KOHCTPYKIMSI KOPOTKO3AMBIKATEJIEN U OTAEJIMTEJIEN

B ycranoBkax 35 kB mpuMeHsIOT 1Ba MOJrOca KOPOTKO3aMbIKATENs,
MIpu CpabaThIBAHUHU KOTOPBIX CO3MAETCs HMCKyCcCTBeHHOe nByX(pazHoe K3.
B ycranoBkax ¢ 3azemiaénnoii Heiirpanpio (110 kB u BbIIE) IpUMEHSETCS
OIUH TOJIOC KOPOTKO3aMblKaTessl. KOHCTPYKIUS KOPOTKO3aMBIKATEIs
K3-35 nokazana Ha puc. 2.2.[IpuBoJ KOpoTKO3aMbIKaTEIeH UMEET NPYKH-
HY, KOTOpasi o0ecrieynBaeT BKIIOUEHNE 3a3¢MJIEHHOTO HOXa Ha HEIOABMK-
HBI KOHTAaKT, HAXOIAIIUICS MON HampsbkeHueM. VMmynbe s paboThl
npuBoAa MOmaércs OT peledHON 3ammThl. OTKIIOYEHHE HPOU3BOIUTCS
BpyuHy!o. [Ipn BKIIIOUEHHH KOPOTKO3aMBIKaTeNsl BO M30eKaHNEe BO3HHKHO-
BEHHS OYTH W MOBPEKICHUS armapara HeoOXoauMo 00ecIeduTh OOJBITYIO
CKOPOCTb JIBIDKCHUS HOXKA. B CYIIECTBYIONMX KOHCTPYKILIHUSIX BPEMs BKIIIO-
YeHHUs KOpOTKo3aMbIkaTens cocrasiser 0,12...0,25 [5].

KopoTko3aMbIKaTeny MpecTaBIsOT co00W amnmapaTbl BEPTHKAIBHO-
pyOsiliero THIa, COCTOSIIUE W3 OCHOBAHUS, M30JALUOHHON KOJOHKH, He-
MOJIBMYKHOTO KOHTAKTa C BBIBOJIOM JUISl TIPUCOCIMHEHHS K JTHHUU DIIEKTPO-
nepeiauy ¥ 3a3eMJISIONIETo HOXKa, HAa KOHIIE KOTOPOTO yKpeIlIeHa ChEMHas
KOHTAKTHAs IJIACTUHKA. B OCHOBaHWU KOPOTKO3aMBIKaTENs pa3MeIléH Bal,
YCTaHOBIICHHBIM B MOJMIIMITHUKAX, JBE BKIFOYAIOIINE MPYKUHBI C PETYIIH-
POBKOW HATSDKCHUS, COCAMHEHHBIC C OCHOBAHUEM U PHIYaraMy Basia KOPOT-
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Puc. 2.2. Koporko3zamsbikaTteas K3-35:
1 —ocHoBaHue; 2 —3a3eMIISIONIUI HOXK; 3 — HEIIOABYKHEIN KOHTAKT;
4 — v3OJIAOHHAS KOJIOHKA; 5 — M30IIAIIMOHHAs BcTaBKa; 6 —mpuBox [TPK-1;
7 —1sra; 8 —rubKas CBsA3b K 3a3eMIISIOIIEH [IIMHE

KO3aMBIKaTeJIs, a TaKKe ruapaBnndeckuii 0ydep. HopmamsHOoe monmoxeHue
KOPOTKO3aMBIKaTeNsl OTKIIOUEHHOE. IIpy 3TOM HOX OTBEIEH OT HENOABUXK-
HOTO KOHTaKTa Ha Pa3psiiHOE PACCTOSIHWE, a €r0 BKIOYAIOIIHE MPYKUHBI
pacTsHyThl. DTO MOJIOKEHHE HOXa (HUKcUpyercs: npuBoJoM. Ilpu nopaue
CUrHaJIa Ha TIPUBOJ KOPOTKO3aMBIKATEIS TIPHBOJ OCBOOOMKIAET HOXK KOPOT-
KO3aMBbIKaTellsl, KOTOPBIH MOA JAeiCTBUEM MPYKUHBI BXOAUT B HEIOABUXK-
HBII KOHTAKT, CO3[]aBasi KOPOTKOE 3aMbIKaHHE Ha 3eMITIO.

KopoTtko3amsikarenu Ha 35, 154u 220kB (Tabia. 2.1)BbImycKarTcs B
ucnionHenuu Y xareropun 1 mo 'OCT 15150-691 15543—-70K3-110Y —B
ucnonnenusix Y1 u T1, K3-110 —B ucnonuennn YXJI1 [4].

Pacuérnsii rononén mua KPH-35 — 10mM.

JUTeNbHOCTh TPOTEKaHMS TOKa TEPMHYECKOH CTOMKOCTH ISt
KPH-35 — 4c¢, m1s ocTanpHbIX — 3C.

Kopotko3zambikareap KPH-35 nmeer ABYXITOIIOCHOE HCIHOJIHECHHE WU
€ro BKJIIOYCHHUE NMPHUBOIUT K JByX(aszHomy K3 Ha 3emIro, ocTanbHbIE KO-
POTKO3aMBIKATEIH OJJHOTIOJIIOCHBIE.

Il kopoTtko3ambikaTeneit K3-110Y-T1 Bpemst BKIIOYEHHUS [TPH TOJIO-
Néne He HOPMUPYETCS.
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2.1.0cHoBHBIE JaHHBbIE KOPOTKO3aMbIKaTeJIel

2 | 88 | 8% | &
XapakTepucTika an S ! N
& 2" 2" %
AMIIATY 2 TPEAEIbHOTO
CKBO3HOTO TOKa, KA 42 51(32) 51(32) 51
Tok TepMuyeckoit cToMKo-
cTH, KA 12,5 20(12,5) | 20(12,5) | 20
Bpems BmoueHust (1o Ka-
CaHus KOHTAKTA), C:
0e3 rojonena 0,10 | 0,14(0,18)| 0,20(0,23)| 0,25
¢ ronojienoM 10 20 MM 0,15 | 0,20(0,28)| 0,28(0,35)| 0,35
YT0oJ1 OTKITIOUEHHS HOXKa,
rpan 56 73(48) 71(47) 63
Homyctumoe TsbkeHHe Ipo-
Boma, H 490 784 784 784
JIIMHA IyTH YTEYKH, CM 70 190(280) | 260(390) | 570
T"abapuTsl 6€3 mpuBoOaa, M:
BBICOTA 0,66 | 1,43(1,34) 1,84 2,44
riy6OuHa (BIOJIb MIIOCKOCTH
HOXa) 0,83 | 1,25(1,33)| 1,63(1,75)| 1,99
IIMPHHA 1,2 0,3 0,6 0,6
Macca 6e3 mpuBoja, Kr 48 150(210) | 210(250) | 210

[Ipumeuanus: 1. B OyksenHoi yactu o6o3nauenusa: K3 — xkopoTko-
3ambIkaTenb; KPH — kopoTko3ambikaTens pyOsInero Tuna HapyXHOH yCTaHOBKH;
B LM(POBOI YacTH — HOMUHAIBHOE HanpshKeHHe, KB, Y — ycuiieHHast U301 sl

2. JlaHHbIE B CKOOKaX OTHOCSATCS, COOTBETCTBEHHO, K K3-110Y n K3-150Y

JomycTMoe KonmmdecTBO BKiIrodeHni Ha K3 0e3 cMeHBl KOHTAKTOB —
He MEHee IIATH, U3 HUX He MeHee TPEX Ha MpelesbHO AOMYCTUMYIO aMILIH-
Tymy Toka K3.

Otnenurenu (puc. 2.3, 2.4)BBINOIHEHB] B BUIE OJHOIOIIOCHBIX arlla-
paToB ¢ ABYMsI OIIOPHO-TIOBOPOTHBIMHU H30JISILIUOHHBIMU KOJIOHKamHu. [ToBo-
POT HOXeEH MPU OMEPUPOBAHUHU MPOUCXOIUT B TOPU3OHTAIBHOM TIOCKOCTH
Ha yron 900,

Pamoii oTenuTeneit CyKuUT cBapHasi KOHCTPYKIIUSI U3 [IBEJUIEPOB, HA
KOHI[aX KOTOPO¥i 3aKpEIUIeHbl YyTrYHHbIE OCHOBAHUS. B OCHOBaHHSIX Ha poO-
JIMKOBBIX TOMIIAITHAKAX BPAIIAIOTCS PhIUard, Ha KOTOPHIX YCTAHOBJICHBI
M30JSIIIMOHHBIE KOJOHKH. Ha BepXHUX (h1aHIax KOJOHOK 3aKpEIIeHBl KOH-
TaKTHbIC HOKU U KOHTAKTHbIC BBIBO/IbI. OTKIIIOYEHUE OTASNUTENCH OCcyIie-
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Puc. 2.3.0T1aeauresp THIIA e
O/13-35 ¢ HOoskaMU 3a3eMJIeHHS -
1 —mkad ynpasieHus; p
2 —1TaHra; 3 — u30TOp N
(bapdopossiii; 4 — HOXKHK
OTENHUTEIIS

Puc. 2.4.0taesmrenns O/1-110/600:
1 —npuBox; 2 —cucrema ppuaros; 3 — M30JSIIMOHHBIC KOJIOHKH; 4 — KOHTaKTHBIS
BBIBOJIBI, 5 —THOKHME CBA3H, 6 — KOHTAKTHBIE HOXKH, 7 — KOHTAKTHBIE JIAMEIIH
8 —3amuTHBI KOXYX; 9 — IIOKOJb
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CTBIISICTCSI TIPU TOMOIIM DHEPTHU TPYXKHH, 3aMacaeMoOil OJHOBPEMEHHO C
BKIIIOYCHHEM OTAcauTeeH. OTASTUTETH YIIPABISIOTCS IPU MOMOIIU Py4-
HbIX TpuBonoB [TPO-1, obecreynBaronyx aBTOMATHIECKOE, TUCTAHIIMOH-
HO€ M MECTHOE OTKJIFOYCHHE M PYyYHOE BKIIIOYCHHE oTaenuTeneii. Texamnde-
CKHE TAHHBIC OTACIUTEIICH PUBEACHBI B Ta0I. 2.2.

2.2.0cCHOBHBIE JaHHBIE OTACIUTEJIeH

Tum oTaenuTens

XapaKkTepucTuka erla 8- g o ‘:.'| E % §
= 2| = e = ‘,;[' =
o| o S8 g o
HoMunanesHbeIA TOK, A 630 | 800 1000 1000 1000
ITomHOE BpeMs OTKIIFO-
YyeHus, C.
0e3 rojonéna 0,45 | 0,32 0,38 0,38 0,50
rononén 15mm 0,50 - 0,45 0,45 -
rononén 20 MM - - - 0,50 0,60
Jomyctumoe TskeHue
mpoBoza, H 490 | 490 490 780 980

Jmiua mytu yreuku, cm | 70 | 280 190 260/390 | 380
ComnpoTuBJIeHHE IIETH,

MKOM 175 | 150 120 120 120
T"abapurts! (6e3 npuBo-
1), M:
JutiHa (BIonk mosroca) | 0,99 | 1,65 1,66(1,93) 1,99 2,44
IMpUHA HE MEHee 1,9 1,8 1,8 2,3 3,7
BBICOTA 0,87 | 2,04 1,48 2,04(2,64)| 2,64
Macca noiroca 6e3
NPUBOAA, KT 76 | 106 | 270(290) | 460(517) | 540

IMMpumeuanus: 1. B OykBennoil yactu obosnauenus: OJ] — ormenu-
Tesb, 3 — HAIMYKE 3236 MIISFOLIETO HOXKa, Y — ycuIleHHast u3ousinus (kareropus b
no FOCT 9920-75);8 uudpoBoil — YHCIUTEIh — HOMHHAIBHOE HAIPSDKEHUE,
KB; 3HameHaTens (B TabiMIe OMYLICH) — HOMHHATIBHBINA TOK, A.

2. Jlannble B ckoOkax oTHocsTces K OJ[3-110u OJ13-150Y, cooTBeTCTBEH-
HO (B Cllydasix KOTJ1a TaKOBbIe OTIIHYaOTCst OT JaHHbIX st O/1-110u O/1-150).

Otaenutens O/1-110/8008bimyckaercs B ucnonHeHud T kareropun 1
mo 'OCT 15150-6% 15543—-700/1-110/1000u O/13-110/10008 ucmo-
uHennn Y XJI kareropuu 1, ocTanpHble OTACTUTEIN — B UCTIOJHCHUH Y KaTe-
ropun 1.
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Pacuernslii rononén g oraenureieit 35kB — 10MM.

Ipenenbupiii ckBo3HOH TOK (ammmryna) — 80 KA. JIIUTENLHOCTH
IIPOTEKAaHUsI TOKa TEPMHUYECKON CTOMKOCTH Ui TJIABHBIX HOKEH OTAEIUTE-
nst 35kB — 4c¢, Ui ocTaNbHBIX HANPSHKCHUI — 3 ¢, JUTS 3a3eMIISIOINX HO-
J)Kell Bcex ormenureneii — lc.

Toku, OTKIIF0OYaeMble OTICTUTENSAMHE, IPUBEICHBI B Ta0M. 2.3.

Jns anmapaToB BHYTPEHHEH YCTAHOBKH, MMEIONIUX H30JIMPYIOIIUE
MEPErOPOAKH MEXIy MOJIFOCAMHU, TOKH MOTYT OBITh yBenmueHbl B 1,5 pa3za
NIPOTUB yKa3aHHBIX B Ta0m. 2.3.

YcTaHOBKA ammapaToB U MOPSIOK UX ONEPATHBHOTO HCIOJIB30BAHHUS
JIOJDKHBI COOTBETCTBOBAaTh TpeOoBaHMsAM COOpHUKa IUPEKTHUBHBIX MaTe-
puanoB ['nmaBrexympasienuss MunsHepro CCCP  (3nexTpoTexHHUYECKas
4acTh), DHeproaromusaar, 1985.

Jannsie Tabi1. 2.3He pactpoctpanstoTes Ha npucoeaunaenuns 110 — 50GB,
K KOTOPBIM MOAKIIOYCHBI OTpaHUYUTENH NepeHanpsokeHus tumna OITH.

Otnenurenu 35 — 220kB, ocHaiéHHbe 1yTheBOW npucTaBkoii BHU-
HD, MOTyT OTKJIFOYaTh HaMarHWYWBAIOIMINN TOK TpaHC(HOpMaATOpOB 000
MOIIHOCTH, a Takke (COOTBETCTBEHHO MpH HanpsbkeHusx 35, 110u 220xB)
toxu Harpy3ku 80, 50u 110 A, 3apsnusie Toku BJI nro60it AnuHEL, [HHONW
1o 150u 250kmM, cpaBauTensHbe TOKH 10 180, 80u 180A.

OTnenuTeNy Mo KOHCTPYKIIMK TOKOBEIYIIMX YacTel HE OTIMYAIOTCS
OT pa3beAuHUTENCH. 11X KOHTaKTHAsE CUCTEMa HE MPUCIIOCOOICHa A OTie-
pamii Haj pabounM TOKOM Harpy3kd. OCHOBHOE Ha3HAuCHHE — OBICTPOE
OTCOCAMHEHHE IMOBPESIKAEHHOTO y4acTKa JJIEKTPUUECKON CeTH B OECTOKO-
Byl0 may3y. JlomycKkaroTcsi Takke OmNepalud OTKIIOUEHHS M BKIHOUYSHHUS
HAMAarHUYMBAMOLIMX TOKOB M 3apsIHBIX TOKOB. J{Jisl yIpaBiIeHHs OTAEIUTe-
JSIMA TIPOMBIIICHHOCTBIO JIOMYCKAIOTCSl MOJyaBTOMATHYECKUE MPHBOJIBI
I[MTPO-1VY1. C moMonipo IpuBOa BO3MOKHO OTKIIOUEHHE OTACITUTENCH OT
YCTpO¥CTBa peeitHOM 3aluThl, AUCTAHIIMOHHO WA C MECTa YCTaHOBKH, a
TaKXKE BKIIOUCHHE OTICIUTENICH BPYYHYIO. PydHOE BKIIFOUCHHE MPOU3BO-
JIUTCST CBEMHOM PYKOSITKOH, [UIst 4ero Heooxoanmo caenath 35...40000po-
ToB 3a 50...60 c. [Ipy py4HOM BKIIOYEHUH OTAEIHTENICH OJXHOBPEMEHHO
3aBOJATCS M BCTPOCHHBIC MPYKHUHBL. 3amacaeMasi B HUX dHEPTHs IOJIb3YeT-
cs 3aTeM JJIsl OTKITFOYCHHUS oTAenuTenei. [Iporece OTKIIIOYCHUS ITUTCS HE
ooutee 0,5¢.

B mpusone TTPO-1Y1 umMeroTcst nBa 3JIEKTPOMAarHUTa OTKITIOUCHUS.
OjuH U3 HUX, MONYYAIOUIMN MUTaHHE OT HE3aBHCHMOIO MCTOYHMKA TOKA,
CIy’)KUT AJIsI OTIEPATUBHOTO OTKIIOYEHUs OTICIHUTENei OT Kilto4a yrpasie-
HUSI, BTOPOMH, MMUTAeMbIil OT Oarapen KOHAeHCATOPOB EMKOCTHIO 40 MKD, —
JUTSL OTKJTFOUCHHUsT pesieitHor 3ammroi mpu K3 B MOMEHT Tak Ha3hIBaeMOt
«OecTOKOBOM Tay3pr». [IpH OTKIFOYEHUH OTACTUTEICH 3JIEKTPOMArHUTHI
BO3JICHCTBYIOT HA MEXaHU3M CBOOOHOTO PACIICIICHUS IPUBOJIA.
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2.3.Toku, oTKJII0YaeMble H BKJII0YaeMbIe OTIeJTHTEASIMHA U

Pa3bCAMHUTCJAAMU
HoMHHATBHOE Paccrosuue Hanbonpmmii OTKIr0YaeMbIi 1 BKIIOYAEMBIN TOKH, A
HaIpsDKEHHE, MEXIY OCSIMU . . 3aMBIKAHEE
«B IIOJIOCOB, M HaMarHUYUBAOIIN I 3apSIHBIH A 3EMITIO
Hapyoicnas ycmanoexa
6 0,40 2,5 3,0 7,5
10 0,50 2,5 4,0 6,0
20 0,75 3,0 3,0 4,5
35 1,0 3,0 2,0 3,0
35 2,0 3,0 3,0 5,0
110 2,0 6,0/4,0 2,5/1,5 -
110 2,5 7,0/6,0 3,0/2,0 -
110 3,0 9,0/8,0 3,5/3,0 -
110 3,5 —-/10,0 13,5 -
150 2,5 2,3/- 1,0/— -
150 2,7 4,0/- 1,5/- -
150 3,0 6,0/2,3 2,0/1,0 -
150 3,4/3,7 7,6/5,0 2,5/1,5 -
150 4,0 10/5,5 3,0/2,0 -
150 4.4 —-16,0 —12,5 -
220 3,5 3,0/3,0 1,0/1,0 -
220 4,0 5,0/5,0 1,5/1,5 -
220 4.5 8,0/8,0 2,0/2,0 -
330 6,0 —/5,0 —/2,0 -
330IIH/TIH3 6,0 3,5/4,5 1,0/1,5 -
500 7,518,0 5,0/6,0 2,0/2,5 -
5001TH/TIH3 8,0/7,5 5,0/5,5 2,0/2,5 —
Buympenussa ycmanosxa
6 0,20 3,5 2,5 4,0
10 0,25 3,0 2,0 3,0
20 0,30 3,0 1,5 2,5
35 0,45 2,5 1,0 1,5
110 2,0 4,0 1,5 -
150 2,5 2,0 1,0 -
220 3,5 2,0 1,0 =

IMpumeuanue: 1. [ng 110kB u Bblme B yncnuTene — JaHHbIC IS allapaToB
BEPTUKAIBHO-PYOSIIEro THMA, B 3HAMEHATENIC — FOPU30HTAIBHO-IIOBOPOTHOrO. Jl1st amma-
paroB 330u 500kB (c o6o3nayennem [TH/ITH3) npuBeseHb! JaHHBIC, COOTBETCTBYOIIHE
Pa3bEAMHUTENSIM TIOABECHOMY (4HCIIUTENB) U TTOABECHOMY C OIEPEKAIOIHM OTKIIOUCHH-
€M U OTCTAIOLIMM BKJIFOYCHHEM Tomroca (assl B (3HaMeHaTens)
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[Ipn aBTOMaTHM3anMM NOACTAHIMHA OTAEIUTEIN HCIOJIB3YIOTCS HE
TOJIBKO JJIS1 OTKITIOUEHHS AJIEKTPHUYECKHX IeTel, HO TakKKe U IS epeKIIro-
YeHHUsl TOJACTAHIMHA Ha pEe3epBHBIM HCTOYHMK mNuTaHus. llepexiroueHue
MIPOU3BOIUTCS B OECTOKOBYIO May3y, Koraa mpoxoxaeHne Toka K3 mpepsa-
HO OTKJTIOUYEHHEM COOTBETCTBYIOMIMX BHIKIFOUaTeeH. [y aBToMaTHIecKo-
T'O BKJIIOYEHHS OTICITUTENN 3aBOJCKOTO M3TOTOBIICHHS MEpPEeTBIBAIOT Clie-
nyrormmM o0pa3zoM. O0e KOJOHKH H30JIATOPOB BMECTE C HOXAMH CHUMAIOT,
MMOBOPAYMBAKOT y ocHOBaHU Ha 90°POTHB HOPMAIEHOTO WX BPAILCHUS U B
TaKOM ITOJIOXKEHHH KpenAT K pame. [IpuBoJ 1 BCTpOEHHbIE NPYKUHBI OCTa-
I0TCS B TIPEXXHEM HCIIOJIHEHWH. B TakoM BHIe NpU pa3BEJCHUU HOXEH
BCTPOEHHBIE TPYXHUHBI OTACIHTENS OYIyT 3aBOJUTHCS M AEHCTBOBATH HA
BKJIFOUCHHE TTPH OCBOOOKICHUH 3aIIENIKH IPHUBO/A.

OTnenuTeny MPUMEHSIOTCS B OCHOBHOM Ha ITOACTAaHIHAX 0e3 BBIKIIIO-
yaTeneit co cropons BH.

Hang&xnaas paboTta ycTaHOBOK oOecreduBaeTCsl YETKOW TOCTeI0Ba-
TEJIbHOCTHIO JEHCTBUM YCTPONCTB pesieiHOM 3alllUThl, aBTOMATHUKH, KOMMY-
TAI[MOHHBIX aNIIapaToB, a TAaKXKe YCTPOUCTB OJIOKUPOBKH MEXKAY OTICIUTE-
JISIMH 1 KOPOTKO3aMBIKATEISIMU TIO IIETISIM YIIPABIICHHS.

B cersix 110 — 220kB kOpOTKO3aMBIKaTEIN BBIMOJIHSIIOTCS OJHOMNO-
mocHbIMU. KOHCTpYKTHBHO KOopoTko3aMbikaTenb Tuna K3-110 cocrout n3
cTepkHEeBOro nu3oiaropa (B cetax 220kB — U3 IBYX CTEPIKHEBBIX H30JIATO-
POB, MOCTABJCHHBIX OJWH HA APYrOW) C PACHONOKECHHBIM Ha HEM HEMO.-
BM)KHBIM KOHTaKTOM. [1OJIBYIKHBIN HOK M3OJISILIMOHHOMN TATOW COEMHSIETCS
¢ npyxxuHHBIM npuBogoM Tuna [IPK-1V1, BcrpoennsiM B mikad. IIpuBon
CITY’KHT IJISL 3aBOJIa BKIIIOYAIOIINX TIPYXHH KOPOTKO3aMBIKATENs, yaepxKa-
HUS HOXA B OTKIIIOYEHHOM TOJIOXKEHAU U U PYYHOTO OTKIIOYCHHS BKIIO-
guBmrerocs Hoxka. KoncrpyktuBHo mnpuBoj [TPK-1YV1 momoben mpuBomy
[MPO TVY1, 3a wuckmouyeHueMm peneitHol yactu. B mpuBome ITPK-1V1
BCTPOCHBI JIEKTPOMATHUT BKJIIOYCHHUA W TPH pele MaKCHMAaIBHOTO TOKa
tuna PTM.

B OTKIIIOUEHHOM TTOJIOKEHUH KOPOTKO3aMbIKaTellsl MPY>KHHBI IPUBOIA
3aBe/ICHbI, U OH TOTOB K JEHWCTBHIO. J{JI1 BKIIOUYEHHS KOPOTKO3aMBIKATEIs
3alMTa MOBPEXIEHHOTO TpaHcopMmaropa MojgaéT ONEpaTHUBHBIM TOK Ha
JJIEKTPOMArHUT BKIIFOUCHHUS, OOEK KOTOPOTO 4Yepe3 CHCTEMY pBhIYaroB BO3-
JIEWCTBYeT Ha 3aIéliKy, a HOX BKJIIOYaeTca. Bpems oT MOMeHTa mopauu
KOMAaH[BI Ha 3JIEKTPOMATrHUT BKJIIOYCHHS JO MTOJTHOTO 3aMBIKaHWS KOHTAK-
TOB KOPOTKO3aMbIKaTe s He mpesbimaer 0,35¢.

OTtnmenuTenn M KOPOTKO3AMBIKATETN OTKPHITOM KOHCTPYKIMH HEIOC-
TaTOYHO HAAEKHO paboTaloT B HEOIArONMPHATHBIX MOTOIHBIX YCIOBHUIX
(Mopo3, romonéxn). B skcruryaTaui HaGIIOMAIOTCS CIydan WX OTKasa B pa-
6ote. B3aMeH 3THX KOHCTPYKUHMI pa3pabOTaHBI OTAEIUTENH U KOPOTKO3a-
MBIKaTeJIH ¢ KOHTAaKTHOW CHCTEMOM, pacIiojIOKEeHHOH B 3aKpBITOH Kamepe,
3aII0JTHEHHOH 21era3oMm [5].
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Koporko3zameikarenu K9-110u K3-220 BEInonHAIOTCS B BUAE OJTHOTO
noroca. [Tomoc K3-110 fpric. 2.5) cocTont u3 ocHOBaHUS 5 ¥ KOHTaKTHO#
Kamepsl 2. B ocHOBaHMM, H30JIMPOBAaHHOM OT 3€MIIH, PACIIOJIOXKEH NPYKHUH-
HBI MEeXaHW3M BKJIFOUCHHUS W MacisiHBINA Oydep. YTeuku ayeraza KOMIICH-
CHPYIOTCS M3 0aJllIoHa, CBA3aHHOTO Yepe3 (HIBTP C BHYTPEHHEH MOIOCTHIO
KOHTAKTHOW Kamepbl. JlaBieHHEe KOHTPOIHMPYETCS II0 MaHOBAKYyMMETDY.
[pyxwunneii mpuBoxa I1ITK obecrneuynBaeT MUCTAHIIMOHHOE BKIIOYCHHE M
OTKJIFOUEHHE KOPOTKO3aMbIKaTelst. Ha 3a3emustomeit mmHke 4 yCTaHOBJIEH
TpaHcdopmarop Toka 7.

KoHTakTHas kamepa KopoTko3ambIkatess (puc. 2.6) uMeeT ofuH pas-
psiB 90 MM U coctouT u3 hapdhopoBoro Kopiyca U AByX BEPTHKAILHO pac-
MOJIOKEHHBIX 3JIEKTPOJOB. HemomBIKHBIA KOHTAKT 2 MMEET BBIBOJ IS
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Puc. 2.5.KopoTko3aMbIKkaTe/Ib 3aKpbI-
TOr0 THIIA C 3JIEra30BbIM HANOJTHUTEIEM

K2-110: Puc. 2.6. KonTakTHasi kKamepa
1 — KOHTaKTHBIH BBIBOJ; 2 — KOHTAKTHAsI KopoTko3ambikaTenst K3-110:
Kamepa; 3 — PHAPaBIMYECKHUii 3aTBOD; 1 — Mero4eK ¢ HaHKareyneM,;
4 — IprCcoeANHEHHUE 3a3EMJISOLICH LINHBI, 2 — HeNOJIBW)KHBIIT KOHTAKT;
5 —ocHoBaHue; 6 — MaHOBaKyyMMeTp; 3 — papdopossrii kopiryc; 4 —dKkpaH;
7 —tpancdopmarop Toka TIIJI-0,5; 5 — HoxBIKHBIN KOHTAKT; 6 — rubKast
8 —npuBon; 9 —Tsira; 10 — uzonsTop; CBsI3b; 7 — MAacCISIHBINA THAPO3aTBOP;
11 — 6amnoH ¢ anerazom; 12 — punbtp 8 — caJIbHMKOBOE YIUIOTHEHHE
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NIPUCOETMHEHHsI TOKOBEAyIel muHbI. [10BMKHBIH KOHTAKT Yepe3 THOKHE
CBA3U COENUHEH C 3azeMistromeil muHoW. ITomocTeh KOHTaKTHOW Kamepsl
3anoJiHeHa sierazoM SK; ¢ u36errounsiM nasiienneM 0,3 MITa. Kak 6buto
CKa3aHO BBIIIE, 3Jiera3 00JamaeT BBICOKOW SJIEKTPUYECKOH MPOYHOCTHIO.
[Tpn atMochepHOM HaBIEHNH €ro MPOYHOCTh B 2—3pasa BBIIIE, YEM Y BO3-
nyxa, a npu nasjeHnd 0,3 MIla mpo4HOCTH 3iera3a CpaBHHMAa C MPOYHO-
CTBIO YHCTOTO TPAaHC(HOPMATOPHOTO Macia. Jjera3 He TOPUT U HE MOIIep-
KMBAeT TOPEHUs, TI03TOMY aIaparsl ¢ 3JIera30M He ONacHbl B OTHOIICHHH
B3pBIBa W ToXkapa. [Ipw CHIKEHWM NaBIICHUS BHYTPH KaMmephl O aTMO-
c(hepHOTo MPOMEKYTOK MEXITy KOHTaKTaMH MOKET BBIIEPKUBATh, HE TPO-
OuBasicb, HauOojpliee paboyee HampspKEHHE. | epMETHYHOCTH KaMepsl
obecrieunBaeTcst MPOKJIAAKAMHU U3 PE3MHOBBIX KoJiell Mexay (apdopoBbiMu
KOpIlyCaMH W METaUTHICCKUMH (uiaHiaMi (Ha PUCYHKe He TOKa3aHbl) H
THIPaBIMYECKUM 3aTBOPOM B MECTE NMPOXO’KACHHS OABHKHOM TATH.

HwkHUI KOHTAaKT TpencTaBiIseT coOOH CTep)KeHb, SKPaHWPOBAHHBII
HUIMHIPOM. HenoABMKHBIM KOHTAKT pO3€TOYHOIO TUIMA. JIaMenn KOHTaKkTa
OT 00TOpaHuUs 3aIIUIIECHBI SKPAHOM.

B xopotkozambikarene K2-220 Ha 220 kB nBe KOHTaKkTHBIE Kamepbl
TaKOM k€ KOHCTPYKIIUH.

OTnmenuTens 3aKPBITOTO HWCTIOJIHEHHUS C 3JIETa30BBIM HAIMOJHEHHUEM
(puc. 2.7) mpeana3HaueH IJisl OTKIIOYCHHS M BKIFOYCHHUS TOKOB HaMarHH-
YHBAHUS CHJIOBBIX TpaHC(OPMATOPOB M 3apsSOHBIX TOKOB JIMHHUHA. OTHemH-
tesib 09-11000ecneunBaeT aBTOMaTHIECKOE BKITIOUCHUE U OTKITIOUCHHE.

Tpu moimoca ycraHoBieHbl Ha oOmeM ocHoBanuu 8. ToxoBemymiue
MIPOBO/Ia IPHCOEIUHIIOTCS K KOHTAKTHBIM BBIBOJIaM Ha BEPXHEM U CpPETHEM
¢manmax. BHyTpH KOHTaKTHO# KaMepbl HaXOAATCS HEMOJABIKHBIA KOHTaKT
PO3ETOYHOTO THIIA M MOJHBIA MOJBIKHEIA KOHTAKT ¢ 9KpaHOM. BrurroueHne
MIPOUCXOJUT 3a CUET cuibl npyxuH npusoa I1T1O. JlaBneHue B KOHTaKTax
co3maéTes 3a CUET CHKATOM MPYKUHBI 4 U MPYKUHAIETO PO3ETOYHOTO KOH-
TakTa. OTKIIOYEHHE MPOUCXOTUT aBTOMATHUECKH 3a CUET OTKIIFOYAFOIIUX
TIPY’KHMH, PacIioj0KEHHBIX B OCHOBAaHHUHN OT/CIUTEIS.

CrienaibHBIX yCTPOMCTB AJS TalleHus IyTH He MPEeIyCMOTPEHO, TaK
Kak aJera3 o0JamaeT BEICOKOH AIIEKTPUIECKON MPOYHOCTHIO, a OTACIUTEIND
npeAHa3sHa4YeH I OTKIII0UeHHs ToKoB He Oosiee 20 A. Pa3prIB Mex 1y KOH-
TaKTaMu B OTKIoueHHOM mnonokeHnd 90 mm. M30bITOUHOE AaBiICHHE diie-
rasa B KoHTakTHOW Kamepe 0,3 MlIla, HO make MPH yTEYKE 3jIera3a ¥ CHU-
KEHUM JaBJICHUS 10 aTMOC(EpPHOTO MPOMEXYTOK MEXIY KOHTaKTaMH MO-
KET BBIICP)KUBATh, HE INMpoOMBasch, HanbOoibllee paboyee HampsDKECHHE
126 xB. /{1t rTepMETHYHOrO YIUIOTHCHHS TOABMKHOW TSTH MPH BBIXOIC M3
KaMephl UCIIOIB3YEeTCsl MACIIAHBIN THAPO3aTBOp 7 TaKOH k€ KOHCTPYKIIHH,
KakK B KOPOTKO3aMbIKaTele.
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Puc. 2.7.0T1aenuTeNb 3aKpbITHI € 3J1era30BbiM HanoJHennem 03-110/1000:
1 —BepxHuii pnaner; 2 — HEMOABWKHBIA KOHTAKT; 3 —9KpaH; 4 — KOHTaKTHAsI
NPY)XUHA; 5 — MOABIKHBIA KOHTAKT; 6 — M30JMpYIOLIas KOJIOHKA; 7 — MaCIIsIHBIH
ruapo3aTBop; 8 —ocHoBanue; 9 —sra k npusoay; 10— Oydep;

11— maHoBakyymMmeTp; 12 —Tsira K HEMOABIYKHOMY KOHTAKTY

Kontakthas kamepa otnenutens 110 kB sBnsercss Momynem ais am-
mapaToB Ha 0oJjiee BEICOKOE HampsbkeHue. Tak, B ornenutene 220kB momxk-
HO OBITh JTBE KaMEPHI.

JlocTonHCTBAaMU KOPOTKO3aMbIKaTeNIed U OTJEIUTENEH 3aKphITOrO HC-
MOJIHEHMS ABIIAIOTCS Y€TKas paboTa M Maible BpeMeHa BKimodenus (KD) u
otkarouenus (0D).

2.3.YCTPOMCTBA YIIPABJIEHVS 1 CUTHAJIA3ALTAN
OTHEJIMTEJIEU 1 KOPOTKO3AMBIKATEJIEN

Ha HeKOTOpBIX MOACTAHIMAX, IPUCOSTHHEHHBIX K TPAH3UTHBIM JIHHH-
sM astekTporiepenaun 35...220xB, BMecTO BHIKIIOUATENs Ha CTOPOHE BBIC-
LIEr0 HANpPSDKEHUs] yCTaHaBIMBAIOT oTaenuTe’db OJ] 1 KOpOTKO3aMbIKATENh
K3 (puc. 2.8).

OHM MMEIOT AUCTAaHIIMOHHOE ynpasienue. Y otaenutens OJ mwis ot-
kmoueHus: mpumensiercs npusox LITIO, Ha oTtkmrodaronyto npyxuny I[TpO
KOTOPOTO BO3NIEHCTBYET 3JIeKTpoMarHuT otkimodeHuss D00 gepes 3amenky
3.2 u crenmanapHOe OJoKMpyromiee pene otkimoueHus BPO. Ilocnemnee
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Puc. 2.8.Cxema ynpagsJjieHusi oTAeJUTeNell 1 KOPOTKO3aMbIKaTeJIeii:
a — cxema OIHOTPaHC(OPMATOPHOH MOJICTAHIIMH; 6 —CXeMa YIIPABJICHNUS;
6 — CXeMa CUTHAJIN3AINU

npucoenannsercs kK TpaHchopmaropy Toka TT kopoTkozambikatens K3.
BrurtoueHne oTaenuTens MPOW3BOIUTCA BPYYHYIO, MPH 3TOM 3aBOIHUTCS
oTkmovaromas npyxuna [IpO. YV KopoTko3zambIKarens Uil BKIFOYCHHUS
npumensiercs npusoj IIIIK, na Bkmrouaromyro npyxuny IIpB xoroporo
yepes 3aménky 3.1 nercTByet anekTpomarHut Bkiroyenns OBK. Ortkirova-
ercst K3 Bpyunyto. Ha pucynke 2.8, 6 u ¢ noka3aHbl ylIpoOIIEHHBIE CXEMEI
ynpasnenus u curammsammu OJ] m K3. U3 pucynka 2.8 a, 6 BunHO, 4TO
IIPY BKJIIOYEHHUH C HU3IICH CTOPOHBI BBIKIIOYATENS By, BCromoraTenbHBIN
KOHTakKT By, 3amkuérca. Kmtouom KV npu moBopoTe ero BiI€BO MOXKET
OBITh TUCTAHIMOHHO OTKIt0U€H mpuBogoM D00 otaenutens OJl. Kopot-
KO3aMBIKaTeNb HE SIBJICTCS ONECPATHBHBIM allllapaToM H MO3TOMY KITIOUOM
KVY ne ympanseTcs. B HOpMaJIBHBIX YCIOBHSIX OOMOTKA 3JIEKTPOMAarHUTa
OBK o0TekaeTcs He3HAUUTEIHLHBIM TOKOM, HEJOCTATOYHBIM JJIsl €ro cpada-
teiBaHus. [Tpu 3ToM konTakT PII1 3amkHyT, roput 3enénas mamma JI3. ITpu
cpabatbiBaHnH Ha TpaHcdopmarope T KakoH-1MOO 3alIUTHI, HAIPUMEp Ta-
30BOM NpW BHYTPEHHEM IOBpEXAeHUN TpaHcdopmaropa, e€ koHTakToM ['3
3akopaumBaercs pezucrop R1 u oomotka pesre PII, Tok B oomorke DBK
3HAYUTEJIBHO BO3PAcTaeT, B pe3ynbrara 4ero snexrpomaraut IBK cpaba-
ThIBa€T U KOPOTKO3aMBIKaTeNIb BKIIIOYAETCs, co3/aBasi UCKyccTBeHHOoe K3.
3aropaercs kpacHas yammna JIK. Ha TpaH3uTHOW JIMHUA 3aIWTa OTKITIOYAeT
K3 ¢ momomipio Beikirouarens B. [Tpu Hapymenun nenoctHocTH e DBK
3aropaercsi curaanbHas namma JIC. B nmpuBoge KOpOTKO3aMBIKATEIsI MOTYT
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OBITh TaK)X€ BCTPOCHBI TOKOBBIE PeJic HEMOCPEIACTBEHHOIO MPSMOTO JIeHCT-
Bus PIT/I. TTocne cpabaTeiBaHMsI KOPOTKO3aMBIKATEs] aBTOMATHIECKH OT-
KJIIOYAIOTCS JIMHEHHBIM BBIKIIOUareab B, ormenutens OJ], mocie yero c
noMonipio ycrporicta AIIB nuHuM BHOBH BKIIIOUAETCs BBIKIIOYATENbh B 1
TakuM 00pa3oM BOCCTaHABIMBACTCS IEKTPOCHAOKeHHE 10 JTMHHH JI.

B tabnuue 2.4 npuBeieHbl XapaKTePUCTUKH OTKIIOYAIOIINX MPYKUH
OTJeTIUTeNIel Pa3NUYHBIX HANPSOHKeHUid, a B Tabn. 2.5 —HekoTopble mapa-
METpPBI OTJENUTENEH, KOPOTKO3aMBbIKAaTEIeH U 3a3eMIIUTENEH.

2.4.XapaKTepHCTHKH OTKJIIOYAIONINX MPYKAH OTAeTHTeei
Pa3IMYHBIX HANPSKEHU T

Hanpsoxenue, kB

XapakTepucTika
35 110 150 220
HapyxHsb1ii tnameTp, MM 30/97 54 54/48 54/42
JlnameTp IpOBOJIOKH, MM 4/6 6 6/8 6/6
Yucno BUTKOB:
pabounx 12/5 47 47146 52/30
[IOJIHOE 13,5/5 50 50/47,5 54/32

JuHa Opy>KUHBI, MM
B cBOOOAHOM cocTostHun | 105/36 | 306 306/559 | 330/198
IIpY BKJIIOUEHHOM OTHE-

JUTENe 52/36 744 744/376 675/345
XoJ Ipy>KHUHBI, MM 53/180 438 438/183 345/147
Pacuérnoe ycunenue
npyxuHsl, H 618/29,4| 1070 1070/2390 1058/1333

IMIpumeuanus: 1. B uncnurene — 1aHHbIE OCHOBHBIX MPYXHKH, B 3HaAMe-
HaTele — BcroMorarenpHbixX (oTaenutens 110kB umeeT TOIbKO OHY OPYKUHY).

2. OCHOBHBIE IIPY>KHHBI BCEX TUIIOB OT/EIUTENICH PaObOTalOT Ha pacTsKEHHUE,;
BCIIOMOTaTelbHas MPYyXXUHA oTAeauTens 35kB paboTaer Ha Kpy4eHHUE, OCTAIBHBIX
TUIIOB OTAENUTEICH — Ha CKaTHe.

3. XoJ npyXuHbI yKa3plBaeT U3MEHEHUE B JUIMHE (YToJ 3aKpy4YHBaHHs), CO-
OTBETCTBYIOIIEE PA3BUTHIO PAacUYETHOTO ycuitus (MOMEHTa).

4. B ka4ecTBe pacyéTHOTrO yKa3aHO MakCHMalbHOE yCHine (MOMEHT) 110 pe-
TYJIUPOBOYHOH JUarpaMMe OTACIUTENs.

5. Jlns BcomoratensHO# mpyxuHbl otaenutens 35 kB Bmecto ycuus
HpYKMHBI IPUBEIEH Bpalarouuiicas momMeHT, H-M, a BMeCTo Xxoz1a — COOTBETCT-
BYIOIIUH yTroJl 3aKpyuHBaHHS B rpagycax.

6. Jnuna npyxun otaenurens 220 kB ykazana 6e3 y4éra KOHIEBBIX MOJY-
KOJIBLICBBIX H3TUOOB (KPEIUICHUE NPYKUH K OTACIHUTEIIO).
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2.5.HekoTopsle mapaMeTphl 0TIeJNTeNell, KOPOTKO3aMbIKaTelel u

3a3emMJInTeeit
ITonHoe Bpems,

= s < C
g g § g‘ g <‘z ) Q
EQES |EE" = =
Tun npuGopa U,xB | I, A s 2 5% |E 3 g g 5
252~ 228 2| ¢
O & & Z35F 2 =
S 2 2
A )
0J1-35/630 35 630 12 (10c¢) 80 - 0,5
O/1-110m/630 110 630 12 (10c¢) 80 - 0,5
0/13-110m/630 110 630 12 (10c) 80 - 0,5
K3-35 35 - 12,5 (4¢) 42 0,4 -
K3-110m 110 - 13,3 (3¢) 34 0,35 -
30H-10m 110 | 400 6,3 (3¢) - - -

2.4. KOPOTKO3AMBIKATEJIU, PA3SBEJUHUTEJIN U
OTAEJIMTEJIN ®UPMBI «3JIBO>»

HomuHanpHoe HampspkeHue (B KHJIOBOJIBTaX) U TOK (B amIiepax) MmpH-
BEJIEHBI B TUMOBBIX 0003HAueHMsX (1Ba 4YWCIA, pa3AeiéHHBIC HAKIOHHON
yeproii). Hanpumep, B o6o3nauennu PPU3-20/6300MVY3-20 — o3nauaer
Hanpsikenue, 6300 —rok.

B 0606ménnsix 3amucsax — PBP3, P13, O/I3 u T.1. — OykBa «3» 03Ha-
YaeT HaJU4Yue 3a3eMJIUTENEH.

TlapameTpbl CTOMKOCTM 3a3eMIIMTENIEd YHCIEHO paBHO IMapaMeTpam
CTOMKOCTH I'JIaBHBIX HOKEH.

JmuTenbHOCTh MpeebHOTO TOKA TEPMUYECKON CTOMKOCTH:
4 ¢ — qs otaenureneii 35kB;
3 ¢ — s paswenuauTenek Ha 10, 20, 35, 22@B;
ornenurenei Ha 110, 150, 22@B;
2 ¢ — misa pazeeaunuTencit Ha 330, 500, 75&B obmecxeMaTHIHOTO
UCTIOJTHCHHUS;
1 ¢ — st 3a3emututeneit (pa3beIUHUTENCH U OTICIUTEIICH).

O0603HaueHne YCIOBHIA YKCITTyaTaIliH.
KnumaTtuueckue ycnoBus:

VY — mns remnepatyp ot +40 10 —45°C;
XJI — mis Temmeparyp ot +40 mo —60°C;
YXJI — ans remnepatyp ot +40 1o —45°C;
T — nnst remnepatyp ot +45 10 —10°C.
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YcnoBus pa3MeIeHus:

1 —Ha OTKpPBITOM BO3/IyXCE;

2 —II0J1 HABECOM;

3 —B 3aKPBITHIX IOMCIICHHSIX.

OTaenuTeNnn W KOPOTKO3aMBIKATENH, BBITycKaemble ¢Gupmon «JI-

BO», npencrasiensl B Tabi. 2.6.

2.6.01nenuTenn U KOPOTKO3aMbBIKATEJIH,
BhbINycKkaemble (pupmoii «JIBO»
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3azemaumenu — OTHOTONIOCHBIC ATIIapaThl, BKIOYaeMbIe B HEHTpab
TpaHcopmaTopoB (B 3aBUCHMOCTH OT pexuma pabOThl HEHTpasib TpaHC-
(hOopMaTOpOB MOKET OBbITh 3a3eMJICHA M He3asemyieHa). [IpuHImI paboThI
3a3eMIIUTEICH aHaJOTHYeH paboTe KOPOTKO3aMBIKATEINs, HO OHH BKIIFOYA-
FOTCS M BBIKJIFOYAIOTCS BPYYHYIO PhIYasKHBIM TpuBogoM tuma [IPHY-10.

KoHcTpykumsi 3a3eMiiTeNsl MpuBeleHa Ha puc. 2.9, a TeXHUYECKHe
XapaKTEePUCTUKH 3a3eMIINTENICH Pa3IniHbIX THIIOB — B Ta0I. 2.7.

B KOMIUTEKTHI TOCTaBKH 3a3EMIIUTEIS BXOISAT:

— 3a3eMJIHNTeNb;

— MAacrmoprT;

— TEXHUYECKOC OMHCAHWE U HHCTPYKIHS IO SKCILUTYaTaIHH.

Jis mojiep:kaHusl U KPEIUICHHUST TOKOBEAYIIMX YacTed pa3beIUHUTE-
JIeH, OTHENUTENICH U KOPOTKO3aMBIKaTelIed HAPYKHOM YCTaHOBKH HCHOJb-
3YIOTCSI OITOPHO-IITHIPEBBIC M OIMTOPHO-CTEPIKHEBBIC U30IATOPHI. [TocienHue
M3TOTABJIMBAIOTCS MEIbHBIME i HanpsbkeHud 10 110 kB BKIFOYHTENBHO.
st anmaparoB HanpsokeHueM Boiie 110 kB KOJTOHKH HaOHPArOT U3 IITHI-
PEBBIX MM CTEP)KHEBBIX H30JIATOPOB, yCTAaHABIMBAEMBIX APYT HA ApyTa.
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Puc. 2.9.3azemaurenn 30B-20:
1 —npuBox; 2 —Bwika;, 3 — pbruar; 4 — 3a3eMIIUTENb

Han&xHocTh paboThI H30IATOPOB OMPEIEIACTCS UX ICKTPUICCKON U
MEXaHM4YeCKOH NpoYHOCThI0. OHHM HE MOIDKHBI TEpATh H30JLHOHHBIX
CBOWCTB NPH HM3MEHSIOLIMXCS aTMOC(EPHBIX YCIOBWSIX (TymaHe, HOXKIE,
CHeTe, TOJIOJEAE) U JOIDKHBI BBIACPIKHBATH BO3ACHCTBHE pabOUNX yIaPHBIX
Harpy3oK, JIeKTPOANHAMHIECKHUX CHJI, TSHKEHHH IIPOBOJIOB.

B anekTprieckoM OTHOLICHUH ONOPHO-CTEP’KHEBBIE H30JISITOPHI BECh-
Ma HaAEXHBI U DJIEKTPHYECKUM HCIBITAHUAM B OKCIUTyaTallMd HE TIO/BEp-
TaloTCs.

MexaHHUYeCcKyI0 NMPOYHOCTh ONOPHO-CTEP’KHEBBIX M30JSTOPOB pa3be-
JIUHUTENeH 1 oThenuTeNied HanpspbkeHueM 35...220kB npoBepstoT HCIIbI-
TaHusAMH Ha M3ruo. Mcnbitanus mzonsatopoB 35...110kB npousBomsT my-
TEM CTATHBAHUS JBYX H30JIITOPOB OJHOTO IIOJIIOCA amIapaTta IpH pa3BEp-
HyToM Ha 180 mosoXeHUH MOJTyHOXEH, TaK KaK M3rudaromiee yCwine mpu
BKJIIOYECHHH JEHCTBYET B CTOPOHY OIIMHOBKU.
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3. BBIKJIIOYATEJIN HAI'PY3KH

3.1. HASBHAYEHUE 1 [TPUMEHEHUE

CronMOCTh BBIKITIOYATEIEH C MPUBOJAMH JOBOJIFHO BeinKa. C yaéTom
HEOOXOIUMBIX JUIsl YIPaBJICHUS BBIKIIOYATEIEM TPaHC(HOPMATOPOB TOKA U
YCTPOMCTB peNieifHON 3aIUThl CTOMMOCTH COBPEMEHHOTO pacIpeaeInTelb-
HOT'O YCTpOICTBA IOy4aeTCsl OYCHb BHICOKOH.

Ecinu pinurensHbIi TOK yecTaHoBku HeBennk (400...600A mpu Hanps-
xeHnd 10 kB), BMECTO BBIKIIOUATENS C PENICHHOI 3alUTOMH 1erIeco00pa3Ho
UCTIONIb30BATh BHIKIIIOUATENb HATPY3KH U MPEJOXPaHUTENH.

BrikimouaTenns Harpy3ku IMpeAcTaBiseT cOO0N TPEXIOMIOCHBI KOM-
MYTaI[MOHHBIN ammapaT MNEPEeMEHHOTO TOKa IS HANpPSKCHHUS CBBIIIC
1000 B, paccunTtaHHBI Ha OTKIHOYECHHE pabouero Toka (MopsiaKa HOMH-
HAJBHOTO TPOIOLKUTEIFHOTO) U CHAOKEHHBIN TPHBOIOM ISl HEABTOMA-
THUYECKOT0 MJIM aBTOMATHYECKOTO yrpasienus [2, 3, 4].

BerIxitouaTeny Harpy3KH NpeJHa3HaueHbl ISl BKIIOYEHUS! OTICTIbHBIX
YYaCTKOB AJIEKTPHUYECKON IIETIH BBICOKOTO HAIIPSDKEHHS MPH TOKaX Harpys-
KM JIO HECKOJIBKUX COTEH aMIlep W MPH OTCYTCTBUH TOKA, JUIS 3aITUTHI SJIEK-
TPUYECKUX CETEH OT TOKOB KOPOTKOTO 3aMbIKaHUs. B aToM mocieanem ciry-
Yyae K paMe BBIKJIIIOUaTesed MoCIe0BaTeIbHO IPUCOSANHSIOTCS TIpeoXpa-
uutenu tuna ITK win KT Hanpsokenuem 6...10 kB. Brikmouarenu Ha-
Tpy3KH 0e3 MpenoXpaHuTelIeld NPUMEHSIOTCS B MaJOMOLIHBIX CETSX, Ha-
MIPUMEp CENBCKHUX, B BUJE CAMOCTOATEILHOTO KOMMYTAIIOHHOTO arapara.
BrrxmrouaTenn Harpy3kH JOITyCKalOT KOMMYTAaIMio Oatapell KOHIeHcaTo-
poB MotnHOCcThIO 10 400KB-A.

OCHOBHBIC TEXHHYIECKHE XaPAKTCPUCTHKH
BBIKJTIOYATE sl HAarpy3ku Ha 6...10kB:

HomuHanbHOE HAMPSDKEHUE, KB ..o e e 6...10
HomunansHEIH TOK, A
[IpenenbHbI CKBO3HOM TOK, KA

AMIUTUTYTHOE 3HAUCHHC e vuveevnteeentesenanenenenenenannaeeennne e 30

JEUCTBYFOILICE BHAUCHHE ... vvueevesentnenannnaeaannneennnnesennnenenns 17,3
JlecaTuCEeKyHIHBII TOK TEPMUUYECKON CTOMKOCTH, KA .........cvuvnianis 6
['abGaputHbie pa3Mepsl, MM:

D071 1 ¢ N 930

53 (0 i 400

110210070 £ R PP 608
T D PP 36
0010 310)71:70 )1 ¢ H PPN I1P-17;

TIPA-17
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Brikirouatens Harpy3ku umeer J[Y HEOONBIIOH MOIIHOCTH JUIS OT-
KIIIOYEHUS! HOMHUHAJBHBIX TOKOB. B cmyuae K3 wucmonb3yercss BBICOKO-
BOJIBTHBIH MPeIOXpaHUTeNh. B BEIKITIOUATENAX HATPY3KH IS TAIICHUS TyTH
MIPUMEHSIOTCS KaMephl C aBTOTa30BBIM, JJICKTPOMArHUTHBIM, 3JIETa30BBIM
JIYyTHEBBIM U BAKYyMHBIMU 3JIEMEHTaMH.

[Ipu BKIFOYEHUH BBIKITIOUATEINSI CHadala 3aMBIKAIOTCS JTyTrOTacUTENb-
HBIE KOHTAKTHI, 3aTeM TJIaBHEIC, NIPH OTKIIOUYEHHH — Hao0opoT. B oTkitro-
YEHHOM TOJIOKCHUU TTOIBIXKHBIN TyrOracUTELHBIA KOHTAKT 00pa3yeT BH-
IUMBIA BO3YIIHBINA 3a30p C IyroracUTeNbHOM Kamepoi. BrixmrouaTtenu
Harpy3KH MOTYT CHaOXaThCsS CTAIlMOHAPHBIMU 3a3€MILTIONIMMH HOXKaMH C
OJIOKMPOBKOH OT HEMPABHIBHOTO BKITFOUCHHS.

BrikitouaTenu Harpy3kd TOJYYWIM ILIMPOKOE pPACIpOCTPAaHEHHE B
pacnpenenuTenbHbiX ceTsix 6...10 kB aust BKITIOYEHUS] ¥ OTKIIIOUCHHS JTH-
HU#, TpaHC(HOPMATOPOB B HOPMATEHOM PEXUME pabOTHI, @ TAKKE B CXeMax
aBTOMAaTHUYECKOI0 BKIIIOUEHUS pe3epBa. [lpu onepanusx, NpoBOJAUMBIX OIle-
PATUBHBIM IIEPCOHAJIOM BPYYHYIO, 3HAUCHHWE TOKA, MPOXOJAIIETo dYepes
ammapar, He IOJDKHO TPEBhIaTh HOMHHAJIBHOTO TOKa ammapara. B coot-
BETCTBUU C ITUM IE€pe]l IUIAHOBBIM OTKIIOYEHUEM BBIKIIIOUATENS HArpy3KH
HEOOXOIMMO TPOBEPSATH 3HAUCHNE TOKA B OTKIIOYaeMoi memu. Ilpu oTcyT-
CTBHUH B IENH W3MEPUTEIHFHOTO MPHOOpa MaKCHMAIBFHO BO3MOXHOE 3HaYe-
HHUE TOKa B KOMMYTHPYEMOMH 1IeH TOJDKHO ONPENENsIThCs 3apaHee U yKasbl-
BaThCSI B MECTHOW WHCTPYKIIHU.

Ilpu yctpaHeHMH aBapUMHBIX CUTyallUd BBIKIIIOYATENM HArpy3KH HC-
MOJIB3YIOTCS TS BhIACNCHUS (OTKIIIOUEHHS) MOBPEXKAEHHOTO YUaCTKa CETH.
Ornepauuy BBIMOJHSIOTCS ASMCTBHEM aBTOMaTUYECKUX YCTPOUCTB B IEpUO-
IIBI BPEMEHH, KOTAa C 3JIEKTPOYCTAHOBKH CHATO HANpsIKCHHE, T.e. B TaK
Ha3bIBAEMbIE «OECTOKOBBIE May3bl (KAYECTBO OTAEIUTEIIS).

B skcmmyaTanun HaxoAsTcs BBIKJIIOUaTeny Harpysku cepuit BHP —c
pyuHbIM nipuBojoM U BITH — ¢ mpy>KHUHHBIM NPUBOJIOM, a TaKKe BBIKIIIOUa-
TEIW Harpy3Kd MpexkHux cepuit BH u ux Mogudukanyu: ¢ 3a3eMIISIONTIMEI
HOXaMU (CTAI[HOHAPHBIMHU 3a3eMJIMTEIISIMK), C TIPEIOXPAHUTEISIMU, COCIH-
HSEMBIMH TIOCJICIOBATEIHHO C BBHIKIIOUATENIEM HArPy3KH, UL OTKIIIOYCHHUS
Toka K3 u T.11.

BrikitouaTenu Harpy3ku He MpeIHa3HadeHbl JUIsl OTKIIFOUEHUS! TOKOB
K3. Ho B cxemax ¢ ABP momyckaercsi asmomamuueckoe @xuiouenue BbI-
xmouatenei Harpysku cepuit BHII ¢ nmogadeil HanpskeHUsI Ha 3J€KTpOyC-
TaHOBKY OT PE3EPBHOI0 UCTOYHUKA TUTAHMUS.

He pexomendyemcs npumenenue svikuiouamenell HAzpy3Ku ¢ PyYHbIM
U NOLYABMOMAMUYECKUM NPUBOOAMU Ol NOOAYU HANPAINCEHUA HA JUHUU,
mpancopmamopsl U WuHbl, OMKIOUUSUIUECS OelcmEueM peletiHol 3a-
wumul 6e3 ocmompa, 060py006anUs U YCMPAHEHUsL NOBPEHCOCHUS.
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3.2. ABTOI'A3OBBIE BBIKJIFOUATEJI HAT'PY3KU

Boikaouareab Harpy3ku tuna BH-16. ABrora3oBbiii BKIIIOYATENb
(BbIKITROYATETE HArpy3ku) Tuma BH-16 (06mmii Bux) Ha 6 u 10 kB, HOME-
HaIBHBIA TOK OTKIHOYeHHst coorBercTBeHHO 400 u 200 A (B OTHEIBHBIX
ciydasx 10 800A) u MouHoCTh oTKMOUeHUs 4 1 3 MB-A u nyroracurens-
HOE yCTPOICTBO MoKa3aHbl Ha puc. 3.1.

Puc. 3.1. ABTOra3oBblii BhIK/I04YaTe b Harpy3ku BH-16:
a — 00K BUAL; 6 — LyroracHTeNbHOE YCTPOHCTBO NPOIOIBHOTO IyThs;
1 — oTKITIOYAIOMINE MPY>KUHEI (BKIIOYAOIIHME — TOCIIE HEPECTAaHOBKH phlyara Uit
ucnonb3oBanus mpu ABP); 2 — 0CHOBHbIC HETIOABHKHBIC KOHTAKTHI;
3 — myroracuTensHbIe KaMepsl; 4 —paMa; 5 — onopHbIe H30JIATOPHL, 6 — 00w
TIPUBOAHON Ball; 7 — JyroracUTEIbHbIe KOHTAKTHI; 8 — M30JII[HOHHEIC TATH;
9 — OCHOBHBIE TOABM)XHBIE KOHTAKTHI; 10 — BKIIAIBIIIN B JyTOTacCUTEIFHOM
ycrpoiicte; 11 — miens, obpasyemast BKiaaplamu; 12 — gyroracuTebHbie
HEeTOJBIKHbIE KOHTAaKThI; 13 — mtactmaccoBsie méky; 14 — nyra
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Ha o0mieii pame 4 Ha OMOPHBIX H30JITOPaX 5 CMOHTHPOBAHBI TyTrora-
CHUTENbHbIE KaMepbl 3 C HEMOJBIKHBIMH KOHTAaKTaAMH — OCHOBHBIMH 2 U
JIyrOTacUTeNIbHBIMK 12 1 OBHKHBIE KOHTAKTHI — OCHOBHBIE 9 U Tyroracu-
TenbHbIe 7. Bee Tpu mostoca MMErOT OOIIKi PHUBOIHOM Basl 6, CBSI3aHHBIH ¢
MOJIOCAMH U30JSIIMOHHBIMU TaraMu 8. [IpuBoj mpuMeHsieTcs: py4dHOil Win
ANIEKTPOMAarHuTHbIM. OTKIIOYEHHE OCYLIECTBISETCS JBYMS OTKIIFOYAFOII[H-
mu npyxuHamu 1. JlyroracutenbHasi KaMepa BBIMOTHEHA U3 JIBYX IUIACT-
MaccoBbIX IEK 13, BHYTpH KOTOPHIX 3aj0keHbl BKiaapu 10 u3 opranu-
YECKOTro CTeKia. Bkiuaabimm o0pa3yrT y3kywo mens 11, B xotopoil aBu-
JKETCSl TyrOTaCUTEIBbHBIA KOHTAKT. [Ipy OTKITIOYCHUH 00pa3yromasics Mex-
Jly IyrOracUTEbHBIMH KOHTAKTaMH Ayra 14 BbI3bIBACT HHTEHCHBHOE a30-
BBIJICJICHUC M3 CTCHOK BKIIAAbIIICH. [laBieHue B kKamepe Bo3pacraeT. Berxon
ra3oB BO3MOXKEH TOJIKO 4Yepe3 IIesb MEXAY MOABHKHBIM KOHTAKTOM W
CTeHKamH Kamepsbl. Takum o0pa3zoM, 00pa3yeTcsi ”HTEHCHBHOE MPOJI0IEHOE
o0pyBaHWe IYTH W MPOUCXOAMT €€ ramieHue. Takue ITyroracHTeNbHbIe Ka-
Mepbl HEJIOJITOBEYHBI, TOATOMY HCIHOJIB3YIOT KaMepbl CO CMEHHBIMU BKJIa-
JIBIIIAMH.

B ayroracuTenbHBIX Kamepax M3 OPraHHYeCKOTO CTEKIa MO3BOJISTIOT
oTkmovath 0e3 3amensl Briazpiein 300 pa3 Tok 50 A, 200pa3 Tox 100A,
75 pa3 Tox 200A u 3 paza Tox 400A.

Beixmouatenu Harpy3ku (BH) MOHTHpYIOT B Kamepax CTAl[HOHAPHBIX
oxgnoctopontero (KCO-366)u neycropornero (KCO-386) o6cnyxuBanus,
B MPOXOJHBIX M TYMHKOBBIX KOMIUICKTHBIX TPAaHC(OPMATOPHBIX MOICTAaH-
musx 6...10/0,4xB momuoctsio 400...2500«B A KHOCKOBOIO THIIA.

Boixiouarennb Harpy3ku tTuna BH-10 npexacrasien va puc. 3.2.

Puc. 3.2.BpIki1109aTesIb HATPY3KH
BH-10:

1 —cucrema rJIaBHbIX KOHTaKTOB;
2 — IyroracutelIbHOe yCTPONCTBO;
3 —cucTemMa IyroracuTesIbHbIX
MO/IBHIKHBIX KOHTAKTOB
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TexHnueckast XapakTepUCTHKA BBIKIITOUaTess Harpy3ku BH-10

HomunanbHoe Hanpsbkenue, KB 10
HOMHHAIBHBIA TOK, A ....vvveienie i ienenn 400
CpenHeKBapaTHIHOE 3HAYCHHE TOKA 33 BPEMs €r0 MPOTEKAHHS

(TOK TEPMHUYECKON CTOMKOCTH), KA .. evtune et eiteiniieeevaneeieinne eeneanens 10

Boiximouarens Harpyskd BH-11 V3 (T3) — TpéxmoocHbIi aBTora-
30BbIi BeIKIIOYATeNb B TpornmueckoM (BH-11 T3) u B 06sranom (BH-11 V3)
HCTIOJTHEHUSIX.

BuIKiTI09aTENb 00ECIEYHBAET BKIIIOUYECHHE M OTKIKOYEHHE TOKA XOJIO-
CTOTO XOJa W TOKa HATPY3KH TPEX(asHBIX TPAHCHOPMATOPOB MOIITHOCTHIO
or 16010 2500xB-A.

Yempoticmeo u paboma. Beikmouatens Harpyska BH-11 V3(T3) co-
CTOMT U3 cBapHOi pamsl 1 (puc. 3.3),Ha KOTOPOH YCTaHOBJIEHBI IIECTH U30-
nsropoB tina OMB-11(T). B paMe Ha JaTYHHBIX HOAINIMIHAKAX YCTAHOB-
JeH Bai 2 BBIKIOYarens. Ha TpéX U305ATOpax 3aKperuieHbl KOHTaKTHBIE
HOKH 4, a HA OCTANBHBIX — HETOABIDKHBINA TJIABHBIN M JyrOTaCHUTENbHBIH
KOHTAKTHI M lyroracuTeNbHas kamepa 6.

JIBUKEHHE OT PHIUAroB Bajla K KOHTAKTHBIM HOKAaM Mepenaércs mpu
TIOMOIIM U30JIAIIHOHHBIX TST 5.
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Puc. 3.3.Boikimiouaresib Harpy3ku tuna BH-11Y3 (T3):
1 —pama; 2 —Ban; 3 —HU30IATOp; 4 — KOHTAKTHBIA HOX; 5 — H30JISIIMOHHAS TATA,
6 — myroracurenbHas KaMmepa; 7/ —THOKasi CBsI3b; 8 —3a3eMIISIOLIIE HOXKH,
9, 12 —poryar; 10, 13 —mpudT; 11, 16 — oTKIIFOYAIONIAs TPYXKHHA,
14 — npy>xunHbIi Oydep; 15 —raiika; 17 — pbraar GJIOKHPOBKH

7



JIJiss OTKITIOYEHUS BBIKITIOYATEIS MEXKIy phldaraMu Baja U paMoil yc-
TAHOBJICHBI IBE OTKJIFOYaroIue npyxuusl 11w 16, a a1 cMsirdeHus yaapos
P OTKJIIOYCHUH YCTAHOBJICH MPYKUHHBIH Oydep 14.

Pa3MbIkatoTCs {yroracUTENbHBIE KOHTAKTHI B TyTOTaCUTENFHBIX KaMe-
pax, BBIMOJIHEHHBIX W3 TIaCTMacca M MMEIONINX BKJIAJBIIIN W3 OpraHude-
ckoro crexna. Kamepam u BKJIaapImaM MpuaHa gyroodpasHas ¢popma, 9To
a€T BO3MOXKHOCTH BXOIUTH B HUX ITOJBIKHOMY IyTOTACHTEIFHOMY KOH-
TaKTy, KOTOPBIA CBS3aH C KOHTAKTHBIMU HOXKaMHU C TOMOIIBI0 METaJUTHYC-
CKHX CTOCK.

[Ipu BKIFOYCHWUH BBIKITIOYATEINS CHAYala 3aMBIKAIOTCS JTYyTOTaCUTEIb-
HBbIC KOHTAKTHI, a 3aTE€M TJIaBHBIC, a TIPU OTKIFOUCHUH CHAYalla Pa3MBIKAIOT-
sl TJIaBHBIC KOHTAKTEHI, a 3aTeM — {yTOr'acUTCIbHBIC.

B oTkirou€HHOM MOJI0KEHUH MOABUKHBIN TyrOracUTeIbHBIN KOHTAKT
00pasyeT BUIAUMBII BO3IYIIHBIN 3a30p C AyrOracHTEILHOM KaMepoii.

[Ipu BKITIOYEHNH MEXIy TYTOTacHTEITFHBIMU KOHTaKTaMH 00pasyercs
nyra. [lox neiicTBHEM BBICOKOM TeMIlepaTypbl IyT'M OPTraHUYECKOE CTEKJIO
BEIZIENIET OOJIBIIOE KOJTMYECTBO ra30B, MOTOK KOTOPBIX TACHT JIYTY.

BriximrouaTens BBINONTHACTCS B JIBYX BapHaHTaX B 3aBHCHMOCTH OT
MPUCOEIUHEHHsI TPUBO/IA (CIIpaBa MITH CJIeBa), YTO OTOBAPUBAETCS B 3aKa3e.
[Ipu oTCYyTCTBUM TaKOil OrOBOPKU TIOCTABIIAIOTCS BBIKIIOYATEIN C PABBIM
PAaCIIOJIOKEHUEM TIPUBOJIA.

Kunemaruyeckas cxema Bbikimoudarens BH-11 V3(T3) npuBeneHa Ha
puc. 3.4.

Puc. 3.4. Kunemaruueckas cxema Boikiouareis BH-11Y3(T3)
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BrixirouaTens Harpy3ku CHaOXEH CTAIMOHAPHBIMU 3a3EMIIIOIIMMHU
HOKaMH 8, IPEACTaBIIONUME CO00# CBapHOM y3€II, COCTOSIIMIA U3 Basla U
MIPUBAPEHHBIX K HEMY KOHTAaKTHBIX IUJIACTHUH C MPUKIENAHHBIMH MEIHBIMHU
KoHTakTaMu. Hoxu 3a3eMIIsII0T BEpXHUE WU HUXKHHUE TJIaBHbIE KOHTAKTHI
BBIKJTIOYATENIS, B 3aBUCUMOCTH OT PACIOJIOKEHUS HOXKEH.

KoHcTpyKimst BBIKITIOUATEINS TIO3BOJISET YCTAaHABIMBATH 3a3€MIISIONINE
HOXXU CBEPXY WJIM CHHU3Y €ro, 4TO JOJDKHO OroBapuBaThcs B 3akasze. [Ipu
OTCYTCTBHH TaKOH OTOBOPKH ITOCTABJIIOTCS BHIKITIOYATEIN ¢ BEPXHUM pac-
MTOJIOKEHUEM HOXKEH 3a3eMJICHHS.

Ban 3a3eMIIONIMX HOXKEH M BaJ BBIKIIIOYATEIS CBSA3aHBI OJOKHPOB-
KOH, He TIO3BOJISIIOLIEH BKJIIOYATh HOXKHU 3a3€MJICHUSI MIPU BKIIOUEHHOM BbI-
KITIoYaTelie M BBIKIIOYATENb MPU BKIIOYEHHBIX HOXKAx 3azeMieHus. [Ipu
OTKJIIOUEHHOM BBIKJIFOYATENIC HOKH MOJKHO BKIIFOYAaTh M OTKJIIOYaTh. Bai
3a3eMJISIOIINX HOXKCH M paMa BBIKITFOYATEIIS COCAMHCHBI TUOKOW CBA3BIO 7.

TexHUYeCKHe XapaKTepUCTUKH BeikItouateas BH-11V3 (T3)

HomuHanbHoe HanpsikeHue, kB:

TPOIMYECKOE UCTIOMHEHHUE ....vsentsinseasirnanssassanaessnesaanansans 6...11
OOBIYHOE UCTIOJTHEHHE ...t evrivntne et eitensanseesaesatanaeaeeeanaanns 6...10
D3 030705 72010292 0517 B 1o ) A\ 400; 200
OTkITroYaeMbIi U BKIIIOYaeMblil Tk (pu Cose > 0,7),A .............. 400; 200
Haubonbmmuii otTkiroyaeMslii Tox (mpu cose > 0,7),A .......oooeee. 630; 400
[TpenenbHBINA CKBO3BHOM TOK, KA ...vuuieiiniieeiiiieceinevenienenene e 80

IIpenenbHbIi TOK TEPMUYECKOH CTOMKOCTH IS IIPOMEKYTKA

BPEMEHH 1 C, KA ettt it e e et e e e e e .. 315
R =T o s = T 1 1 50
MacCa BBIKITFOUATEIIS, KT +.vvusenstnsensanseneansenesneeneaneeneaneaneaneanns 70

Boikaouareau Harpysku tuna BHIIpA-10-630/20Y 3 (puc. 3.5).

KoHCTpyKIMst BBIKITIOUATENsT HATPY3KH MMEET MO CPABHEHUIO C BHI-
KITFOYATENISIMU, BBIITYCKAEMBIMUA MPOMBIIIICHHOCTHIO B HACTOSIIEE BpEMs,
CIIEAYIOLIHE TIPEUMYIIIECTBA:

— BEpPTHKAILHOE PAacIOJ0XEHHE KOHTAKTOB, IO3BOJISIOIIEE yMEHb-
IIUTH TIYOHHY KaMep;

— 0oliee BBICOKYIO AKCIUTYyaTALMOHHYIO HAJEKHOCTh 33 CUET MpUMe-
HEHHOW HOBOM KOHCTPYKIIUU JyTrOTaCUTEIIbHOW KaMephl;

— Bo3MoxkHOCTh ycraHoBku B TII, KTII u B kamepax cepuu
KCO-366, KCO-386 u apyrux THUIIOB B3aMEH YCTApPEBIIMX OOPAa3lOB BbI-
KJIIO4aTesie Harpy3KH.
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Puc. 3.5.Beikitouarenb Harpysku tuna BHIIpA-10-630/20Y3:
1 — MOABHIKHBIH KOHTAKT; 2 — HEMOABMKHBIH KOHTAKT (M3 TBEPAOTO CILIABa);
3 —IOBOOK MOABMXHOTO KOHTAKTA; 4 — IPY’>KHHA OTKIIOYEHHS BBHIKIIIOUATEIS,
5 — nemndep npyXUHHBIN; 6 — OIOPHBIE H30JSTOPHI; 7 — paMa BBIKJIFOUATEIs

OCHOBHBIE XapaKTePUCTHKU
BBIKITIOUaTeNs Harpy3ku BHIIpA-10-630/20Y 3

HomunansHoe HanpspkeHHe, KB ... 10
HawnGonsmee pabodee HampspxeHHe, KB ... 12
HOMUHAIIBHBIH TOK, A L..vviiiiiit e et it e e e 63C
HanGonbmmii OTKIFOYaeMBIH TOK HATPY3KH, A ....o.oviiieiiii e canenes 80C
IIpenenbublii ckBo3HOM TOK K3, KA:
AMIUTHTYTHOC ZHAUCHHE ... .vvvevnseasnntie st sennes e sanensneanssennneenns 51
JIEUCTBYFOIICE SHAUCHUE . evvutetvnetaneneaaneneeetanieeenn e eenene aenens 20

JIByXCEeKIMOHHBIH TOK TEPMUYECKOH yCTOHYMBOCTH, KA
CKOpOCTb JBMXKEHHSI KOHTaKTOB, M/C!

Ha BKJIIOYECHHE 5,C

Ha OTKJIFOYCHUC

Boixiouarens Harpy3ku tuna BHII-10 (puc. 3.6).

Y cIoBUS SKCIUTYaTaIllUU BRIKITFOUATEIST HATPY3KU:

— TeMmmeparypa OKpyXkaromiero sozayxa or —45m0 +40°C;

— OKpy)Xaromas cpela HE B3pBIBOOIIACHasi, HE COZEpiKallasi arpec-
CHBHBIX T'a30B H MapOB, a TAK)KE NMPONU3BOJACTBEHHOHN NBUTH B KOJINYECTBAX,
HapyImAOMUX paboTy BBEIKIIOYATENS,

— pabouee MOJIOKEHHE B NMPOCTPAHCTBE — YCTAHOBKA HA BEPTHKAJB-
HOM IJIOCKOCTH,

— BBICOTA HaJ ypoBHeM Mopsi He 6osee 1000m;

— KIUMAaTHYeCKOe NCTIOJIHEHUE — Y

— Kareropus pasMeIieHus — 2.
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Puc. 3.6.BeikiaiouaTesns Harpy3kn tuna BHII-10:
1 — nyroracuresbHasi Kamepa; 2 — [JIaBHBIA KOHTAKT; 3 U 7 — IMHEHHbIC KOHTAKTHI;
4 —T4ra KOHTaKTHOH cucremsl; 5 —pama; 6 — gyroracuTenbHbI KOHTAKT;
8 — oTkITIOUaroLIas IPYKUHA

TexHnueckue XxapakTepUCTUKH BEIKIItoUaTesst Harpy3ku BHIT-10

HomunansHoe HanpspkeHue, KB ... 10
HomuHaneHBIH TOK, A 630
HomuHanbHOEe HavyanpHOE 3HAYCHHE IEPHONUYCCKON COCTaB-

JISIOUIeH CKBO3HOTO TOKA KOPOTKOI'O 3aMBIKAHUS, KA ............ 20

MaACCA, HE OOJTEE, KT vuuenenenanaeneenaeeenienienienenenaenaenens 40
TabapuTHbIC pa3Mepbl, MM 630x442x480

TV 3414-001-00110473-9511-043-95

Brixiouarens Harpy3ku tuna BHITP-10/630-16Y3 (puc. 3.7) fa3-
TOTOBHUTENh — «YKPAJEKTpoarnapar») npeaHa3HadeH it paboTel B KOM-
IUIEKTHBIX pacnpenenutenbHbix yerpoiictBax (KPY), kamepax crarmonap-
HBIX opHOCTOpOHHEro obchmyxuBanus (KCO), mkadax KOMIUIEKTHBIX
Tpanchopmaropubix noactanimii (KTII) BHYyTpeHHEH YCTAaHOBKH Ha KJlacc
nanpspkenuss 10 10 kB Tpéxdasznoro mepemenHoro toka yactoTel 50 u
60T’y it cucTeM ¢ 3a3eMICHHOM U M30IMPOBAHHON HEHTPAJIBIO.

TeXHUYECKHE XapaKTEPUCTHKH
BBIKJIIOUaTets Harpysku BHITP-10/630-16Y3

HomunansHoe HampspkeHHe, KB ... 10
HOMHBHATBHBIA TOK, A ..ttt it e ittt et et e e eae e vae e eaeaanans 630
HomuHanbHbIH TOK AJIEKTPOJUHAMUYECKON CTOMKOCTH, KA ................ 41
Tok TepMHIECKOit CTOMKOCTH B TeUeHHE 1C, KA .......ccooiiiieinieinnnnes 16
1Y 1o o7 A 2« PPt 40

81



(o]
[=]
[=]

F
_+_

1
=

200 )

380
418

b
302
262
|
|
I
i
=

—
| ———

238

250 min

Puc. 3.7.Beikioyarenb Harpysku Tuna BHITP-10/630-16Y3

3.3.CIIELIMAJIbHBIE BBIKJIFOYATEJIN HAT'PY3KU

BbIKJIIOYATEIM HATPY3KH ¢ nmpegoxpanuteasimu 6 — 10kB u ¢ 3a-
3eMJISTIOIMMH HOKaMu. [TOBBIIICHHE CII0KHOCTH KOHCTPYKIIMH BBIKITFOYA-
TeJel Harpy3KH MO3BOJISIET YBEIHMYUTE BO3MOXKHOCTH UX MIPUMEHCHUS.

Brikirouatenu Harpy3ku TtunoB BH3-16, BHII3-16, BHII3n-16,
BHII3-17 u BHII3n-17 orinnuarorcs oT BbIKIrouareied turnos BH-16,
BHII-16 u BHII-17 Hanu4reM CTalMOHAPHBIX 3a3¢MIITIOMINX HOXXelH. Hoxu
3a3eMJICHUsI y BhIKITto4arenei Tumna BH3-16 Moryt 3a3eMisTh BepxHHE U
HIJKHHC BBIBOJHBIC KOHTAKTHI. X yCTaHABIMBAIOT HAJ WJIH IO BHIBOIHBI-
mu KoHTakTamu (puc. 3.8 — 3.10).
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Puc. 3.8.Beikinouarenb Harpysku tuna BHII-10/630-28 Y3
(c mepeaHUM pacnosI0KeHHEM NPeI0X paAHHUTEJIeil)

[Monmypamy ¢ mpemoxpaHHUTENsIMH Yy BbIKIrouarened thma BHII3-16 u
BHII3-17 ycraHaBIMBaIOT C IIPOTHUBOIIOIOKHONH CTOPOHBI OT HOXKEW 3a3eM-
neHus. Y BbIKIrodareneil Harpysku tura BHII3n-16 m BHII3n-17 3azem-
JSIFOLIME HOXKM Pa3MEIAloT Ha MOJypaMe ¢ MpemoXpaHuTessimMu. Pamy yc-
TaHABJIMBAIOT CBEPXY WM CHH3Y OCHOBHBIX KOHTaKTOB. YTPaBICHHE HO-
KaAMHU 3a3€MJICHHS OCYIIECTBIISIETCS OTICIBHBIM MPUBOJOM, PACHONIOKCH-
HBIM C TIPOTHBOIIOJIOKHOM CTOPOHBI OT IIPUBOJA BHIKIIFOUATENs. Bam 3a3em-
JSIFOLIMX HOXKEH M BaJl BBIKIIIOUYATENs CBs3aHBI OJIOKMPOBKOHM, HE MO3BO-
JISIOINEN BKIIFOUEHUE HOXKEH 3a3eMJICHUS MPU BKIIOYEHHOM BBIKIIOUATEE,
a TaKke BKIIOYEHUE BBIKJIIOYATENS NPH BKIIOYEHHBIX 3a3€MILIOIUX HO-
JKax.

B o06o3Hadenun BEIKIIIOYATENs] OYKBBI O3HAYAIOT: B — BEIKIIOUATED;
H — narpy3ky; I1 — Hanudne BcTpoeHHOTO mpepoxpanurens; 3 (BH3-16) —
HaJMYUe 3a3eMJIAIOIINX HOXeil Ha BBoze; 31 (BH3m-16) —Hanuume 3a3em-
JSFOLIMX HOXKEH 3a MPEIOXPaHUTENEM.
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Puc. 3.9.Beixiiouatenb Harpy3ku tuna BHIT-10/630-20
(c 3apHUM pacnosio;KeHHeM MpeIoXPaHuTelIeil)

lyov= 400A pu 6 u 200 A mipu 10 xB; HanbGombmmii |, BH-3 — 4004,
BH-16 (BHII-16)u BH-17 (BHII-17) — 800A mpu 6 u 400A mpu 10B.

l.on TUIABKHX BCTABOK mpemoxpanureiei: 2; 3,2; 5; 8; 10; 16; 20; 32;
50; 80; 100; 160; 204.

Tumsl BBIKITIOYATENCH HAPY3KH M UX TEXHUYECKHE XapaKTePUCTHKH
npuBeacHbI B Taba. 3.1u 3.2.

Jus ynpasnennss BH npumMensirores: pyunoi npusox IIP-17 (vacca
5,7 Kr), py4HOl IPUBOJ C AUCTAHIMOHHBIM OTKItoYenueM [IPA-17 (7,2xr)
WU 3JeKTpoMarHuTHbIi mpuBox [13-11C (55 kr); ympaBieHHe HOXaMu
3azemuieHus mpuBojom [1P-10.

Brixirouarenn Harpy3ku Tuna BHP-10 (c npexoxpanutensivu 6 —
10 kB ¥ 3a3eMJISIIONIMMH HOKaMU). B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO
HCTIONTHEHHUsI BBITYCKAIOT clieayrolue Boikmrodatend: BHP-10/400-1@ V3,
BHPn-10/400-1@ V3, BHPn-10/400-1Gn V3, BHPa-10/400-1@ V3,
BHPn-10/400-16m 3V 3.

B o0o3nadyeHnsx BBIKITIOUATENeH OYKBBI M IH(PHI 03HAUaIOT: B — BBI-
kirodatesb; H — Harpy3ku; P — ¢ pydHBIM NPHBOJOM; I — C MPENOXPaHHTE-
qem ITKT; 10 —HomuHaIBHOE Hanpshkerue, KB; 400 —HOMHUHAIBHBIN TOK, A
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HpenoXpPEaHET eIk EGOMATOD
~ /

10 xE 260 rox

npx 6 xB 200 smx

L Ly

Pa3smepsl, MM
Tun npepoxpanuTens A B
IT1K-6/30 707 876
IIK-6/75 752 921
ITK-6-150 752 921
ITK-10/30 807 976
ITK-10/50 852 1021
I1K-10/100 852 1021

Puc. 3.10.Boikiawouarens Harpy3ku Tuna BHII-16
(mpexoXpaHUTEH PACIOI0KEHbI BbIIIE BLIKIIOYATEIS, HAXOXSTCS
noj HanpsixkeHneM, koraa BHIT oTkii04éH)

10 —HOMUHAJIbHAS ICPHOIHUYECKAs COCTABIIIONIAs CKBO3HOTO TOKa K3, KA
3 — € 3a3eMJISIIOIIMMHU HOXaMH; BTOPOE I — € 3a3eMIISIIOIIMMH HOXaMH, pac-
MI0JIOKEHHBIMU 32 MPEeIOXPaHUTENSIMU; 3 — YCTPONUCTBO AJISl [T0aYl KOMaH-
JIbl Ha OTKJIIOUEHHME TNpPU MeperopaHuu NpenoxpaHurtesns; Y — KIuMmaThue-
CKO€ UCTOJHEHHE; 3 — KaTeropus pa3MelleHusl.

Bce BhIKTIOYaTENM HArpy3Kd UMEIOT 3a3eMIISIOLINE HOXH, Pacroio-
JKCHHBIC CBEpPXY WJIH CHH3Y BBIKIIOYATENS JIMOO 3a MPEeJOXpaHUTCISIMHU
[IKT. BeixmouaTenn MOTYT OBITh CHAOKEHBI TOTIOTHUTEIBLHBIM YCTPOHCT-
BOM JJIS IOJa9y KOMaHBl HA OTKIIIOYCHHE TIPH MIEPETOPAHNUHN MIPEIOXPaHH-
TeJA.

IIpenoxpanutenn IIKT ycraHOBiIEHBI Ha IOJdypame, Kpersieics K
pame BBIKIIFOUATEIS C MIPOTHBOMOIOKHOM CTOPOHBI HOXEH 3a3eMIICHHS, T.€.
©CJIM HOXH 3a3eMJICHHUS CBEPXY BEIKIIIOUATENS, TO IMOJlypama ¢ MpeaoXpaHu-
TENSIMU CHU3Yy, U HaoOopoT. Hoxu 3a3eMIIcHUS TPUBApEHBI K Baly, KOTO-
pBIi ¢ TOMOIIBIO TOTOJHUTENBHBIX KOHCTPYKIUI MPUKPEIUIEH K paMe BbI-
KIItoyaTesisd. YTpaBlieHHE 3a3eMISIOIIMMUA HOXKaMH TMPOU3BOJAT PYUYHBIM
npuBojgoM [1P-10, mpuuéM H30NAIUOHHBIC TATH BHAYAJIC PAa3MBIKAIOT IJIaB-
HBIE, & 3aTeM JYTOTaCUTEIbHbIC KOHTAKTHI (PAa3MBIKAIOTCS OHH B KAMEPax).
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3.1.Beikawyarenn Harpy3ku (TOCT 17717-79)

S| e | 8 | g% |Eész | Ein gt
g3 2 | ggs g3 22284 E2% T8
e 8 AR BE |ZESETE| EEg 8¢

2 > 3 :E SEE 3 <z |88

g 3 & |ExER | <EF |ZF

BHII-3 3 | IIK-3 80 31,5 20/20 | 50
200 31,5 12/20 | 55

BH-16 6 - - - 3/5 36
10 - - - 2,5/5 | 36

BHII-16 | 6 | IIK-6 50 20 20/20 | 62
80 20 10/20 | 64

160 20 6/10 | 78

BHIT-16 | 10 | IIK-10 32 12,5 9/10 | 52
50 12,5 6/10 | 65

100 12,5 6/6,5 | 79

BHII-17 | 6 | IIK-6 50 20 20/20 | 62
80 20 10/20 | 64

160 20 6/10 | 78

BHIT-17 | 10 | [IK-10 32 12,5 9/10 | 52
30 12,5 6/10 | 65

80 12,5 6/6,5 | 79

* B uucnurene — Ipyd py4vHOM IIPpHUBOJC, B 3HAMCHATECIIC — IPU DJICKTPO-

MAarHuTHOM.

3.2.Kparkasi TeXHHYECKAasl XapAKTePHCTHKA BHIKJII0YATE el HATPY3KH
tunos BH3-16, BHII3-16, BHII3n-16, BHII3-17 u BHII3n-17

Ilokazarenu

Tun BeIKITIOUATES

BH3-16 | BHII3-16 | BHII3n-16 | BHII3-17 | BHII3m-17
HomuHansHOE 6, 10 10
HanpsbkeHue, KB
Homunanbsusrit 400, 150 B 3aBucumoctu ot THNa npeao-
TOK, A 200 XPaHUTEIS
HoMuHambpHEINH TOK
OTKJIFOYEHHS, A - 200...300

Macca, kr

36

57..70| 61..79| 56...72

63...80

Tun npuBoaa

I1P-17;1IPA-17
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0) 6)

Puc. 3.11.Beikiouarens Harpysxu BHP-10/400-1G:
@ — BHELIIHUH BUJI BBIKJIIOYATENS; 6, 6 — YCTPOHCTBO A1 €r0 OTKIIOYEHHUS IIPH
YCTaHOBKE IOJIypaMbl HaJl U N0/ BBIKJIIOYATEIICM:
1 —pama; 2 — onopHBIit U30JATOP; 3 — KOHTAKT; 4 — ieprKaTelib HOXKEil;

5 — nyroracutensHast kamepa; 6 — gyroracuTenabHbIe KOHTAKTHI, / — H30JSIIUOHHAS
Tsra; 8 —peruar; 9 — coenuanTens; 10 —3azemisttomuit Hoxk; 11 —Bai; 12 —1ara;
13 —npyxwuna; 14 —amoprmsupyromias maiba; 15— am; 16 — graxok;

17 —npenoxpanurens; 18 —tara; 19 — penetinsiii Banmnk; 20 —xopmyc; 21 — pornuk;
22 —3aménka
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Boiximouarens Harpy3ku BHP-10/400-18@ (puc. 3.11) coctout u3
CBapHOHU paMbl 1, Ha KOTOPOH YCTaHOBJIECHBI IIECTh OIOPHBIX H30JATOPOB 2.
Ha HIKHHX H30JIATOpax 3aKpeIUICHbl KOHTAKTHl 3 ¢ Aep)KaTeIsIMH OCHOB-
HBIX HOXel 4, a Ha BEpXHHUX — IIaBHbIC 6 W JyroracuresbHbIE KOHTAKTHI,
3aKpBITHIE AYyTrOracHTEIbHBIMH KaMepaMu 5. JIBikeHHe OT Baja BBIKIIOYA-
Tes K HOXKaM IepefaéTcst ¢ MOMOMLIBIO pbluara 8 M H30JIALHOHHON TATH 7.
CriertpansHbie TPYKUHBI 13, cHAOKEHHBIE aMOPTH3HPYIOIIUMH PE3UHOBBI-
MU maiibamu 14, ob6ecrnieunBaloT HEOOXOAUMYIO CKOPOCTD IPH OTKITIOUYECHUN
BEIKITIOUaTess. Jlist 3a3eMiIeHHs] BBIKIIIOYATENS] TPEIyCMOTPEHBI 3a3eM-
mstrontre HoxkH 10, coeqMHEHHBIE C paMOW BBIKIIFOYATENsT THOKMMH COETH-
HUTEISIMH 9 U MPUBOAMMEIC B JeHCTBHE BaoM 11 3a3eMIISIOIIETO YCTPOii-
CTBA.

JU1s BKITIOUCHHMST BBIKIIOYATENs ero Baji 15 moBopaumBaercs (mpw rme-
PEMEILCHUH PYKOSTKH BKJIIOYAIONIEr0 phlYara MPUBOJAA CHHU3Y BBEPX) U C
MOMOILBIO W3OJALHOHHBIX TAT BKIIOYaeT KOHTaKTHBIE HOXH. [Ipu oTkiIto-
YEHUH BaJl TIOBOPAYMBACTCS IO ACHCTBHEM OTKIIOYAIOMNX HpYkuH (me-
peMelIeHHeM OTKIIIOYAIONIEero pelyara CBEpXy WIN JUCTAHIIMOHHO OT KHOII-
KH C 3aMBIKIOIIIMICS KOHTAKTaMH).

BerIxitouaTens MOXXET OBITh CHAOKEH YCTPOMCTBOM ISl €T0 OTKITIOYe-
HHS TIPU cropanuu npepoxpanutens 17 (puc. 3.11,6), KoTopoe CBsI3bIBAaCT
Ban 15 BeIKnmOYaTeNs ¢ BcroMmorarenbHeiME KoHTakTamu (Tuma KCA) 20 ¢
noMouipio Tsru 12, mpukperisieMoit k Bairy xomyramu 23. @naxkok 16 pu
neperopaHuy npepoxpanurens 17 depes tary 18, peneiinbiii Bamuk 19 n
3aménky 22 peiictByer Ha ponuk 21 xontakroB KCA, xoropsle momaror
KOMaHJy Ha OTKJIIOYEHHE BHIKIIOYATEII.

HawnGonbimast JIMTENBHOCTh MPOTEKAHUS TOKA TEPMUUYECKON CTOUKO-
ctu lc.

JnrHa ¥ Macca BBIKIIOYATENICH 3aBUCAT OT TUIA BCTPOCHHOTO IIPEO-
XpaHuTeIs. B BEIKITIOUATEISIX IPUMEHSIOTCS CIIEAYIOMINE TUITBI IIPEAOXPAHHU-
Tenel (B ckoOKax — COOTBETCTBYIOIIME HOMHHAIBHBIC TOKH IUIABKON BCTaB-
ku, A): [IK1-6 (2; 3,2; 5; 8; 10; 16; 20; 32)MK2-6 (32, 40, 50, 80)IK3-6
(80, 100, 160)J1K1-10 (2; 3,2; 5; 8; 10; 16; 20; 32)K2-10 (32, 40, 50),
IMK3-10 (50, 80, 100)peiknrouarenn BHPn-10/400-1@3 u BHPn-10/400-
103013 ve koMIutekTytoTCs npenoxpanuTensamu Thna [1IK3-10Ha 100A.

KnuMaTtndeckoe MCHONHEHHE W KaTeropysl pa3MEIeHHUs] BCEX BBIKIIIO-
gateneil — Y3 no 'OCT 15150-6%1 15543-70.

Ha pucynke 3.12 npuBefeHBl BBIKJIIOYATENd HAarpy3Kd THIIOB
BHP-10/400-1GQ, a B 1abi. 3.3 —TeXHUYECKUE XapPAKTEPUCTHKU 3TUX BbI-
KIIIO4aTesen.

Boikawuareabr Harpy3ku tana BHIT-M1-10/630-20 Hanpuunckuit
3aBOJ BBICOKOBOJIFTHOM ammaparypbl BBHITYCKAaeT BBIKJIIOYATENb HATrPY3KH
aBrorasoBblif Tuna BHIT-M1-10/630-20co BCTpOCHHBIM MPYKHHHBIM MPH-
BOJIOM, C PYYHBIM 3aBOZOM JJISi MECTHOTO M JAWUCTAHIIMOHHOTO YIPaBIICHUS
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Puc. 3.12.Brikj04yaTen HArPy3Ku:
a —BHP-10/400-18; 6 — pa3pes3 LyroracuTelbHON KaMephl;

6,2 —BHPn-10/400-18; 1 — nyroracurenbHas kamepa; 2, 9 — HEMOABMKHBIH 1
HO/IBIKHBIH paboure KOHTAKThI; 3, 5 —pblyaru Ha BajiaX BBIKJIIOUATEIsl HATPY3KU U
3a3eMJISIFOLINX HOXeEH; 4 —pyxkuHa; 6 — BaJ 3a3eMIISIOIIHX HOXKEH;

7 —3azemurstroniue HOXKHU; 8 —rubkast cBs3b; 10, 12 — Heno ABMKHEIN U 10 {BHKHEIA
JIyroracuTelIbHble KOHTaKThI; 11 — BKIaABIII M3 OPraHUYECKOTO CTEKIIa;

13, 17 —Tsira npuBOAOB BBIKIIIOYATENSI HATPY3KH U 3a3eMILSIIOLIUX HOXKEH;

14, 16 — npuBOIbI BBIKITIOYATENSI HATPY3KH U 3a3EMILSIIOLIMX HOXKEH;

15— npenoxpauutenu [IKT; 18 —nonypama; 19 —pama

89



1 0e30IacHBIC B 3KCILTyaTallid. B MaHHOW MOIENTH BBIKITIOYATENS YYTCHBI
Bce nokenaHus ['ocaHepronanzopa Poccuun u npeanpusiTuit 3MeKTPUIECKUX
cereit CHI'.

3.3. TexHHYeCKHE XapaKTePHCTHKH BBIKJII0YATEJIei
Harpysku tunos BHP-10/400-1G

CTOMKOCTE, KA . . | HawnGonpmmii
ABapuiiHblii N
OTKJIFOYaeMBbIN
Tum BBIKITIOYATEIIS 9JIEKTPOJIU- | TepMHUe- | TOK BKIIIO-
TOK Harpys3kH,
HaMH4YecKas cKast YeHHS, KA A
BHP-10/400-1@ 25 10 2.5 400
BHPH'10/400'16 D ” D |:| " |:| D ” D |:| " |:|
BHPH-10/400-1@3 0«0 O.0 a0 O.0
BHPH'10/400'16H D ” D |:| " |:| D ” D |:| " |:|
BHPH-10/400-1@H3 0«0 O.0 a0 O.0
Pa3smepsl, KA Macca
Tun BBIKIIIOYATEIS L B H (6e3 HI;(I;BOZ[a),
BHP-10/400-1@ 0,55 0,93 0,49/0,61 45
BHPn-10/400-1@ 1,02...1,20| O »~0O O .0 55,1...72,2
BHPn-10/400-1@3 1,02...1,20| O »0O O .0 55,6...72,7
BHPn-10/400-16n 1,06...1,20 | O »0O O «0 59,0...72,2
BHPn-10/400-16Gn3 1,06...1,20 | O »0O O .0 60,6...78,8

* . .
Yucnurens — BKIIIOYEHHOE IIOJIOKCHUEC, 3HAMCHATCJIb — OTKJIIFOUCHHOC
TIOJIOKCHHUC.

NwMerommuecs B SKCIUTyaTalldll aHAJIOTHYHBIC BBIKIIOYATEIH HATPY3KH
BH3-16, BHp-10 mopanbHO 1 pu3nyuecky yctapenu U He MOoJIeKaT peMOH-
Ty, TaK KaK MPEeKPaIIEH BBITYCK K HAM 3allaCHBIX 9acTeH, a TaKkKe COTJIACHO
m3meHennto Ne 3 ot 01.03.91k 'OCT 17717—7BkcrumyaTaryst BBIKIIFOYA-
TeNel ¢ PyYHBIM MPUBOAOM 3alpeleHa, 0COOEHHO B YaCTH TEXHUKH 0e30-
nacHocTd. VimMest HOBeHIIMi BBIKJIIOYATENb, MOKHO MOIEPHU3UPOBATH JIIO-
oyto sraetiky KCO, KPY wimm KTII ¢ MUHUMaNbHBIMU 3aTpaTaMH, ¢ KPaTKo-
BPEMEHHBIM OTKIIFOUEHUEM MOTPEOUTETIS.

KoMmmyTanuonHnsiid pecypc omnepanunu «BrimodeHo» U «OTKIIOYEHO»
IIPU COOTBETCTBYIOIINX TOKAaX Harpy3Ku 6e3 pesusuu ClelyIonni:

Tok Harpy3ku, A 630 400 300 200 100 50
KonngyectBo KOMMY- 200 320 420 630 1260 2000
Tauun
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Mexannueckuii pecypc — 2000onepanmii.

BhIKITIOUATEM UMEIOT CIIEAYIOIINE MO UKAIINN:

BHII-M1-10/630-20 — ¢ 3a3eMJIIIOIMMH HOKAMU,

BHII-M1-10/630-261 — ¢ 3a3eMIIAIOIIUME HOKaMH, C YCTPOMCTBOM
JUTSl YCTAHOBKH MPEIOXPAHUTENEH U yCTPONCTBOM JIIsl MOJa4d KOMAH bl Ha
OTKITIOYCHHUE TIPH IIEPETOPAHUH TIPEIOXPAHUTEIICH.

TexHuueCKHEe JaHHBIE BHIKIIOYATENS HAMPY3KH
tuna BHIT-M1-10/630-20Y2 (BbIKiItO4aTEs HATPY3KH aBTOTa30BbIi)

HomunansHoe HanpspkeHue, KB ..., 10
HawnGonbmiee pabouee HampshkeHHe, KB ..., 12
HOMHHATBHBII TOK, A ...uii it ie i ie e e e e e e eeene e anens 630
HauGobIInil TOK OTKIIIOUEHHS, A ....ovivviviie e e, 300

CKBO3HOM TOK KOPOTKOTO 3aMBIKaHHUs, KA

HanOOJIBIINN TTHK 51

HOMHHATBHOE 3HATCHIE ... vneurieeernaneeananenenanenesannneeenenenn 20
H3HOCOCTOMKOCTE BBIKIIIOYATENS, [IUKIIOB!

(53218107 5 (103:< - (A 2000

KOMMYTALIOHHAST v v eevtteeeantaeeentae senaenen e nenannenennas 100
COOCTBEHHOE BPEMSI BKITFOUCHHS, C 1vvvvvvevnvanienansansiennnesnsaenes 0,1
HomuHnanbHOe HanpspKeHHE BCIIOMOTaTebHbIX Herei, B ........... 100; 110; 220

(mo 3akaszy)

Macca BEIKITFOUATECIIA, KT +.. v venvuesanenesenennnenensnesersnesernnneennes 28

Haznauenune mns pabdorsl B mkadax KPY, KCO u KTII na knacc Ha-
npsbxennst 10 kB tpéxdasznoro nmepemennoro toka gacroro 50 u 60 I'n
JUTS CUCTEM C 3a3¢MJIEHHOM WIH U30JIUPOBAHHON HEHUTPAIIBIO.

Boikawouareau narpysku tuna BHBII-10/320-2.B kauectBe BbI-
KIIOYaTeNied  Harpy3Kd CIyXaT TakkKe BaKyyMHBIC BBIKIFOYATCIH
BHBII-10/320-2, BbINOJHEHHbIE HAa OCHOBE JyrOTACHTEIBHOW KaMephl
KJB-21 (puc. 3.13).

Dnektpuyeckas Ayra, BO3HUKAIOIIAs MEXAY JyrOraCHTebHBIMUA KOH-
TaKTaMH, TaCUTCS ra3aMH, OOpa3yIOUIMMHCS W3 OPTaHUYECKOro CTEKIa
BKJIaJIBIIIIA TIPH BO3JEHCTBUU BHICOKOW TEMIIEPATYPBI TyTH.

B kadecTBe BBIKIIOYATENCH HAIPY3KH TaK)Ke MPUMEHSIOTCS BaKyyM-
uble Beikiouatenn Tuiia BHBH-10/320-2,BbimoIHEHHBIE HA OCHOBE BaKy-
YMHOM ayroracurenbHol kamepsl K/IB-21.

Broikimouaresib Harpysku ¢panmysckoii pupmbr «Merin Geriny.
®paniysckas upma «Merin Gerin»eeimyckaeT aBTOMHEBMATHIECKHE ariia-
paThl ¢ IPUBOAHBIM MEXaHHU3MOM Pa3iMyYHBIX THIOB (Tabn. 3.4,puc. 3.14),
KOTOpbIE OyIly4r BCTPOCHHBIE B CETh, MOTYT OTKJIIOYATh WM BKIIOYATh TOKU
KOPOTKOTO 3aMBIKaHUsI B COOTBETCTBHUH C Tab1. 3.5.
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Puc. 3.13.Beiximouarens BHBIT-10/320-2

3.4. Tunbl aBTONHEBMATHYECKUX aNMIapaToOB

Briaepxubaemoe
HCIIBITaTeNIbHOE HANPsDKeHNe, KB
MaxkcumaisHoe =
Tun HomunanbubIi pabouee . YAapHbIH
amnmapara TOK, A HanpspKeHHe, TIPOMBILILTCHHOH bpout
<B yactotsl 50Tt JUISL BOJTHBI
B 1 MuH (dbopmsl
1,2/50mkc
PH-3 200
PH-3a 320
PIIH-3 200 7,2 35 70
P®H-3 200
PH-4 200
PH-4a 320
PJTH-4 200 12 42 95
POH-4 200
PH-5 200
PH-5a 320
PITH-5 200 17,5 71 95
POH-5 200
P-7 200
PO-7 200 38 100 180
PO-7 200
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Puc. 3.14.CxemaTuyeckuii pazpe3
O/THOT'0 TMOJTI0CA
aBTONHEBMATH4YECKOr'0 anmnapara
¢ IPHBOJHBIM MeXaHM3MOM
(dpanuysckoii pupmsbr «Merin
Gerinx»:

1 — HWKHMI KOHTAKTHBIA CTaKaH,

2 — CMeIaoIancs KOHTAaKTHAsS
TpyOKa; 3 — KOMIIPECCHOHHBIN
OWIHHIP; 4 — PBIYaXO0K; 5 — corio;
6 — MOABIKHBIN H30JIATOD;

7 — CHIOPHBIIl U30JIATOD;

8 — oTkIrouaroIas NpyXuHa NPHBO/IA;
9 — Hanpasisironiast; 10 — ymop
BKJIIOUeHHS; 11 — ymop BBIKIIOUCHHUS,;
12 — HenoABMKHBIH KOHTAKT IS
npepbiBaHus Ayru; 13 —BepxHue
KOHTaKTHbIC NPY>KUHBI; 14 — BepXHUil
3axuM; 15— npyxuHa KOHTaKTa,
16 — BepxHHUiT KOHTAKTHBIN CTaKaH,
17 — maccu

3.5.ToKkH H MOITHOCTH KOPOTKOI0 3aMbIKAHUA

3 JomycTumslit
£ Homunansnas TEPMUUYECKUH
Tun § <. MOIITHOCTH Tox Tox TOK, A, m1st
S o OTKJIIOUEHHUS, | BKIIIOUCHUS,
anmnapara £ S | oTkmouenu, A A
z MB-A lc 5c¢
asi
PH-3 200 5,2 500 7000 5000 | 2200
PH-3a 320 6,0 500 7000 5000 | 2200
PIIH-3 200 12,0 1150 7000 5000 | 2200
P®H-3 200 CoracHO MPEIOXPaHUTEIIO
PH-4 200 6,9 400 7000 5000 | 2200
PH-4a 320 6,9 400 7000 5000 | 2200
P/IH-4 200 20,0 1150 7000 5000| 2200
P®H-4 200 CornacHo NnpeoXpaHUTEIo
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Ipooonxcenue mabn. 3.5

3 JomycTumslii
£ Homunansnas TEPMUYECKUH
8 < Tox Tox
Tun 5 MOIIIHOCTh TOK, A, 11
S o OTKJTIOYEHHS, | BKITIOUSHNS,
anmapara £ © | oTkioucHus, A A
g MB-A lc | 5¢
=]
asi
PH-5 200 10,0 400 7000 5000| 2200
PH-5a 320 10,0 400 7000 5000| 2200
PIH-5 200 30,0 1150 7000 5000]| 2200
P®H-5 200 CoryacHO MPEIOXPaHUTEIIO
P-7 200 24,0 400 2500 2200| 2200
PO-7 200 30,0 500 2500 2200| 2200
P®-7 200 CoracHO MPEIOXPaHUTEIIO

INpumeuanue: 1. JJomycTUMBIA TOK OTKJIIOUCHUS, NPHBEAEHHBIN B
tabn. 3.5, paBen nuHaMuueckoMmy Toky. Ecmu B ammapar tuma PO u POH
BCTpaMBalOTCs npefoxpanurean 1o 10 A, MOIIHOCTD OTKIIOYEHHWsS paBHA
500 MB-A, a i mnpemoxpaHuTeneil OOJbLIEr0 HOMHHAJIBHOTO TOKa —
320MB-A.

2. TokH ¥ MOIIHOCTH OTKJIFOYEHHMS, IPUBEAEHHBIE B Ta01. 3.5, 011MHAKOBBI
JUTsL BceX HampshKeHHi, MeHbInuX Ha 20%0T MakCUMalbHBIX pabo4rX HarmpsKe-
HUM, IpUBENEHHBIX B Ta0I. 3.4.

3.4.DJIEKTPOMAT'HUTHBIE BBIKJIFOUATEJIM HAT'PY3KU

DNeKTpOMArHUTHBIC BBIKIIOYATENn Harpy3ku thna BHTOM-10 [7]
M3TOTOBISIIOT Jyist HanpspkeHuid 6 u 10 kB, HOMUHANBHBIX MPOAOIKUATEIb-
HBIX TOKOB cooTBeTcTBeHHO 6301 400 A M HOMHHAJIBHBIX TOKOB OTKIIIOYE-
uust 1000u 630 A, npeBbIMIAOIINX HOMHHATIBHBIEC TPOAODKUTEIbHBIC TOKH
npubau3uTenbHo B 1,5 paza. HoMuHABHBIN TOK BKJIIOUEHHS BBIKJIIOUYATE-
JIel COCTaBJIICT: aMIUTMTYAHOE 3HadeHue 51 kA, meicTByrolee 3HaUYECHUE
neproandeckoi cocrapisonieii 20 KA. BrIkarouaTen Harpy3Kd CHa0Ka0T
MPYXKUHHBIMU TIPHBOAAMHU C PYYHBIM 3aBOJOM M AWCTAHIIMOHHBIM YIIPaB-
neHueM. B monoxennn «OTKIIIOYCHO» 00SCIIeYeH BUANMEIN pa3phIB IICIH,
KaK y pa3beIUHUTEIICH.

BrIkirouaTens Harpy3KH M0 CBOEMY BHEITHEMY BHJY TOXO0X Ha TPEX-
MOJIFOCHBIH Pa3beIUHHUTEb BEPTUKAIBHO-PYOSINETro THIIA.

Ha ero BepXHUX H30JIATOpaxX YKPEIUICHBI AYTOTACUTEIBHEIC MICIICBbIC
KaMepbl, MMOXOXKUE Ha KaMephbl IEKTPOMATHUTHBIX CHIJIOBBIX BEIKITFOUYATE-
neit. Kamepa cocTtonT n3 ABYX H30JSIIIMOHHBIX CTEHOK, MEXIY KOTOPBIMH
MOMEIIEHbl IJIOCKHUE TUTMTHI U3 AYTOCTOMKOW KOPIUEPUTOBOM KEpaMHKU.
[TnuTel pasneneHsl TOHKON GUOPOBOH MPOKIANKON, B PE3YNIbTATE YEro Me-
XKy IDTATaMHU oOpa3yercs y3kas menb. [Ipokinagka mMeeT BUI TpeOEHKH ©
Pa3HOBBICOKUMH 3yOBSIMH, NEIANINMH BHYTPEHHIOIO TOJOCTh KaMephl Ha
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psII LIETEBUAHBIX KapMaHOB. Hax HEMOIBMKHBIM JyrOTacHUTENbHBIM KOH-
TaKTOM MOMEIEH COEAUHEHHBIN ¢ HUM MEIHBIH 3JIeKTpoA. MaruuTHoe mo-
Je co3maéTcsl IEKTPOMArHUTOM C KaTyIIKOH, HacaK€HHOH Ha IeHTpajb-
HBII CepJEUHUK, U MOMIOCHBIMA HAKOHEYHUKAMHU U3 JIUCTOBOM CTalll, OXBa-
TBHIBAIOIIMMH KaMepy C JByX CTOpOH. KaTylka aiekTpoMarHura BKIIOUCHA
MEXAY TJIaBHBIM W JIyTOTaCHTEJIFHBIM HETOJBM)KHBIMH KOHTaKTaMH, H30-
JMPOBAaHHBIMHU JIPYT OT Apyra. Ha MOABMXHBIX HOXKaX YKpEIIEHBI JETKHe
MOJIBYKHBIE JYTOTACUTEIBHBIE KOHTAKTBI C YCKOPSIONIMMHU MPYXHHAMH.
KoHTakTHBIE HOXXH NPHUBOJATCA B JBI)KCHHE OT Bajla M30JALUOHHBIMHU TH-
ramu. [lpu BKIIOUEHMH BBIKIIOYATENS CHayalla 3aMBIKAIOTCA OoJjiee MOII-
HBIC TJIaBHBIC KOHTAKTHI, 4 3aTE€M JyTrOracUTENbHbIE KOHTAKTHI, YTO CIOCO0-
CTBYET YBEIHUYCHUIO BKIIOYAIONIEH CIIOCOOHOCTH BBIKIIOYaTeNsl. B mporec-
Ce OTKITIOYECHUS MEPBBIMHU PAa3MBIKAIOTCS TJIaBHBIE KOHTAKThI, @ KOHEII MOA-
BIXKHOTO JIyTrOTacUTENbHOTO KOHTAaKTa YAEP>KUBACTCA B HEMOJBUXKHOM.
IIpu 3TOM 1eTIb TOKA 3aMbIKaeTCA uepe3 AyroracUTeNIbHbIE KOHTAKThHI U Ka-
TYHNIKY 3JIEKTPOMaruura. Meskay HONIOCHBIMH HAaKOHEYHHUKAMHU 3JIEKTpPO-
MarHuTa co3fgaéTcsi MarHUTHOE ToJe, olepexaromiee nosisieHue ayru. lpu
JlanbHEHIIeM IBHKEHUH KOHTAaKTHOW CHCTEMBI IOJIBIKHBIN JTyTroracuTelb-
HBI KOHTAaKT BBIAEPTUBACTCS M3 HEMOJBIXKHOTO U MOJ IEHCTBHEM NPYXKH-
HBI OBICTPO TOBOPAYMBACTCS BOKPYT CBOEH ocu. Bo3Hukaromas gyra 3aTs-
TMBACTCS MAarHUTHBIM IIOJIEM B Y3KYIO IIEJIb MEXIY KEPaMHUUECKUMH ILIH-
tamu. OJIMH KOHEI TyTH NepeMeNaeTcs Mo KPOMKE ITOIBIKHOTO Tyroracu-
TEJILHOTO KOHTAKTa, a JAPYrod «OeXUT» IO IIEKTPOIY, CBSI3aHHOMY C He-
MOJBIKHBIM JYTOracUTEIbHBIM KOHTakTOM. [logHMMasice B Kamepe, oyra
3aXOAUT B LIECICBUAHBIE KAPMaHbI U 00pa3yeT B HUX METIH. DJIEKTPOANHA-
MUYECKUE CUJIBI, BO3HUKAIOIIKE B METIAX, CTPEMSITCS UX PACIIUPUTH U Y-
JUHUTG Oyry. BenencTBue oTnaum Temia XOJNOAHBIM CTEHKaM KaMephl co-
IPOTUBJICHUE AYTU YBEJIWYMBAETCS U JOCTUTAET KPUTUYECKOTO 3HAUCHHS.
IIpu nepexone Toka uepes HyJb Ayra racHer.

Jnst yripaBieHus BBIKIIIOYATENIEM CIY)KUT IPYKUHHBIH IPUBOI. 3aBOJ
IpPYKMH U TOATOTOBKA NMPHUBOAA K BKIIOUEHHUIO OCYILECTBISIOTCS BPYUHYIO
¢ moMompio pykosTKH. [locie 3aBoma mpykuH onepannu «BKIodnTs» 1
«OTKIIIOYNTH» MOTYT OBITh COBEPILICHBI BPYYHYIO HETIOCPEICTBEHHBIM BO3-
JEWCTBHEM Ha MEXAaHU3M DACIEIUICHHS WIM JUCTAaHIMOHHO C IMOMOIIBIO
JIEKTPOMArHuTa MepeMeHHOro Toka. [locie BKIIOUEHHs BBIKIIOYATENS €T0
MOXHO OTKJIIOYNTh WJIM BHOBb BPYUYHYIO 3aBECTH INPY)KUHBI, IIOCIE YEr0o
BBIKITIOUATEIb TOTOB BBIIOJHUTE omnepanuu «OTKIOUNTb»—BKI0UNTh»—
«OTKIIIOUYNTH» C TpeOyeMbIM HHTEPBAJIOM BpeMeHH. BrIkitouaTenu Harpys-
K1 CHAaOXEHBI HOXKaMH JJISI 3a3€MJICHHS, KaK Pa3beIMHUTEIH.

3.5.3JIETA3OBBLIE BBIKJIFOUYATEJIN HAT'PY3KHN

OO6nacTh NpUMEHEHUs BBIKJIIOYATENeH HAarpy3KH 3TOr0 TUIA — Hampsi-
sxenust 110kB u Boimie. B CCCP 0butn pa3paboTaHbl KOHCTPYKITUH BBIKIIFO-
garenedt Harpy3skd 110...220 kB ¢ racHTENbHBIMH KaMepamMH IpO-
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H 5, Puc. 3.15.YcranoBka
BBIKJTI0YaTe sl Harpy3ku 110xB
€ 371era30BLIMH KaMepaMu

CTeHIIero Tuma, B KOTOPBIX Ayra MPUBOAUTCS BO BPAILEHUE B IOJIC TIOCTOSH-
HbIX MarHUTOB [8]. KoHCTpyKTHBHAsI cXeMa TaKOro BBIKIFOYATENS MOKa3aHa
Ha puc. 3.15.

Kakaplif oJIfoc COCTOMT M3 MOJIOTO OHOpPHOTO m3omsiTopa 1 m racu-
TEJILHOM KaMephl 2 ¢ KOHTAKTHO#M CHCTEMOI. BHYTpEHHSIS 1T0JI0CTh KaMephl
OTIOPHOTO M30JIITOpa TepMETH3MPOBaHa M 3allOJIHEHa 3JIera3oM IpH JiaBlie-
uun 0,3 MIla. HiokHui KOHTaKT 3 MPUBOAUTCS B IBMUKCHUEC M30JIIIIMOHHON
mranroi 4, coennHEHHON co cTepkHeM 5. B Mecte npoxona ero uepes ¢uia-
Hell OIIOPHOTO HM30JIATOpa MpPEeIyCMOTPEHO IOBIKHOE YIUIOTHCHHE B BHUIE
cunbhona 6. HenoaBYKHBIH KOHTAKT PacloioXKeH B BepXHEH YacTH KaMephl.
Xon koHTaKkToB cocrapiseT okono 100 M. Tpu momroca ycTaHOBIICHBI Ha
o0IeM OCHOBaHMU 7 ¥ CBSI3aHBI MEXIYy COOOH NPHUBOIHBIM MEXaHH3MOM.
BrIximoyarens Harpy3Kd MOXeT OBITh HCIOJIb30BAaH B Ka4eCTBE OTICIUTEILS,
B 9TOM CIIy4ae MpeaycMaTpUBaloT KOPOTKO3aMbIKaTelb 8, KOTOPBIA ycTaHaB-
JHMBAIOT OKOJIO OJHOTO W3 MOMIOCOB. OTHENUTENh W KOPOTKO3aMBIKATEIb
cHabxens! npuBogamu 9 u 10. YcTpolicTBO TacuTeNnbHOI KaMephl TIoKa3aHo
moapo6Hee Ha puc. 3.16,a.

Kamepa 110kB siBisieTcst MotysieM JUist BEIKIIIOUaTeeld Harpy3ku 6o-
Jiee BBICOKOTO HampspkeHus. Boikmrouatenn 220 kB uMeroT aBe KaMepsl,
BKJIFOUEHHBIE T10CIIEI0BATEIBHO.

YCTpoiicTBO KOHTAKTOB BBIKJIFOYATEIIST HATPY3KHK MOKa3aHo Ha puc. 3,16,
6. DTO0 MoJTBIE MIMHAPHYECKHE KOHTAKThI TOPLEBOro THHa. Bepxuuii Heron-
BIDKHBII KOHTAaKT pa3fenéH Ha PsAf CerMeHTOB 1 ¢ THOKMMH CBS3SIMH 2 H
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Puc. 3.16.T'acurtesibHasi kamepa («) U KOHTAKTHI (0)
3J1€ra30BoOro BLIKJII0YATEJsI HATPY3KH

npykuHamMu 3. Bo BHyTpeHHUE MOJOCTH KOHTAKTOB IMOMEIIEHBI TOCTOSIHHBIC
MarHuThl, MATHUTHBIEC IOTOKH KOTOPBIX HATpPaBJIeHBI BCTpeuHO. OHU COCTOST
U3 psjga OapueBbIX (DEpPHUTOBBIX KoJel 4, CO3MAONINX PaauaibHOE MOJIC B
JIyTOBOM IMpoMexyTke. [lyra, oOpasyromascss B polecce OTKIFYCHHUS, TIPH-
XOIUT B OBICTpPOE BpamIaTesI-HOE IBIKCHHE B HETIOABIKHOW ra30BOH cpee,
YTO CHOCOOCTBYET OTBOAY TeIUIa M TameHuio. Yem OoJbIe OTKIIOYaeMBIN
TOK, TeM OOJIbIIIC CKOPOCTh MEPEMEIICHUS TyTH U 3(PPEKTUBHEE NCHOHM3A-
s, VIcTiBITaHMS TTOKA3aiId, YTO BBIKITIOYATENN ONMCAHHOTO THIIAa CTIOCOOHBI
oTkimo4aTh npu HampsbkeHHd 110 kB akTHBHBIE M MHIYKTHBHBIE TOKH I10-
psAKa COTEH aMIIep, a Takke EMKOCTHBIE TOKU MOPSIIKA AECATKOB aMIIep.

3.6.BbIBOP PA3BEJIMHUTEJIEM, OTI[I;J'[HTEHEIZ )41
KOPOTKO3AMBIKATEJIEN

Bri6op pasbeauuuTenei U oTaenuTeneii npoussoautes [5]:
— [0 HANPSKEHHUIO YCTAHOBKH
Uy U

HOM ’
- o TOKy IHOpM SIHOM’ |m|':lXS |HOM’

— 0 KOHCTPYKIUH, POy YCTAaHOBKH,

— 70 JNEKTPOMHAMUYECKOH cTolKkocTH 1y, < I

; <l
mp.c’ ' 1o mp.c?
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e Qe o lype — MPeACTbHBIN CKBO3HOH TOK K3 (ammnTyna u newct-

Bylolllee 3Ha4yeHue); |, , —nepuoandeckas coctapisomas Toka K3;

1.0

— 110 TePMUYECKON CTOMKOCTH
Be<1i,

rae By — TEIUIOBOM MMITYJbC IO PacydeTy, kA%c; |, — mpemensHbIi TOK

TEPMUYECKONW CTOWKOCTH; t  — JJIUTEIBHOCTh MPOTEKAHUS MPEICILHOTO

T
TOKa TEPMHUYECKOM CTOMKOCTH.

KopoTko3aMbIkaTe Iy BEIOUPAIOTCS IO TEM XK€ yCIOBUAM, HO Oe3 Tpo-
BEPKHU IO TOKY HAarpy3KH.

3AK/IIOYEHHUE

PaccmoTpeHHBIE B HACTOSAIIEM ITOCOOWUH AIIEKTPUUYECKHE aIlapaThl Ur-
paroT BaXKHYIO POJb B COBPEMEHHBIX DPACHpPEACTHTEIBHBIX YCTPOHCTBAaX
BBICOKOTO HampspKeHHs. Tak, pa3beANHHUTENSIM OTBOANUTCS 0C00ast poiib Kak
anmapaTaM 0e30MacHOCTH, U TI03TOMY HMPOMEXYTOK MEXIY €ro pasoMKHY-
TBIMA KOHTaKTaMH JOJDKEH HMETh IOBBIIICHHYIO SJCKTPHUECKYIO IMPOY-
HocTb. [IpuBOJ pazbeauHUTENS LEeNieco00pa3sHo OJIOKMPOBATH C BBIKIIOYA-
tesieM. Onepanuy ¢ pa3beANHUTENIEM JIOJDKHBI OBITH BO3MOJXKHBI, TOJBKO
KOT[Ia BBEIKJTIOYATENh OTKITIOYEH.

KopoTko3aMbIKaTeIn ¥ OTACIUTENN KaK CIeNHaIbHBIC BUIBI Pa3beIi-
HUTEJEH MO3BOISAIOT 3aMEHUTHh BBIKIIOUATENM HAa MaJOMOIIHBIX MOACTaH-
LUSIX ¥ TEM CaMbIM 3HAYUTEIBHO YMEHBIIUTh HX CTOMMOCTb.

BrixmrouaTenu Harpy3kd NPUMEHSIOT B IMPHCOCTUHEHUSX CHIIOBBIX
TpaHchOpMaTOpoB (Ha CTOPOHE BBICIIECTO HATPSDKCHHS) BMECTO CHIIOBBIX
BBIKJTIOUATEJEH, €CIIM 3TO BO3MOXKHO IO YCJIOBHSM pabOTHI AJIEKTPOYyCTa-
HOBKH. [TOCKONBEKY OHM HE PacCUMTaHBI HA OTKIIOUYEHHE TOKa KOPOTKOTO
3aMBIKaHUSA, QYHKIIUN aBTOMAaTHYECKOTO OTKIIOYCHUS TpaHC(HOpPMaTopoB B
cilyyae WX TIOBPEX/CHUS BO3JIAraroT Ha IUIaBKUE IPEJOXPaHUTEIH 100 Ha
BBIKITIOYATENH, NpPHUHAJIeKAIINE MPEIAIMICCTBYIOIINM 3BEHBSIM CHCTEMBI,
HaTlpUMep Ha JIMHEHHBIC BBIKIIOYATENH, PACHOJIOKECHHBIE ONIKe K MCTOY-
HUKY 2HEpruu. B cBs3M ¢ COBEPIIEHCTBOBAHUEM KOHCTPYKIMH BBIKIIOUATE-
JIel Harpy3KH 00JIaCTh MX MIPUMEHEHHS PaCIIHPSIETCS.
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