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PykoBoacTBO 10 3KCITyaTanuu BeIKiIovarens (nainee — PD) npenHa3sHayeHo sl U3y4yeHus TeXHUYe-
CKHMX XapaKTEePUCTHK, YCTPONUCTBA, padOTHI BhIKItOUaTeael BakyyMHbIX BBM—10-20 ¢ snekTpoMarHuTHBIM
MPUBOJIOM M COACPKHUT HEOOXOAUMBIN 00bEM CBEIECHUN M WILTIOCTPALUNA, JOCTATOYHBINA JUIS MPAaBHILHOM
JKCITyaTaluu (MCIOJIB30BAaHUS, TEXHUYECKOTO OOCITY>KMBaHUS, TPAHCIOPTHUPOBAHUS W XPAHEHHUS) ITUX
BBIKJIIOYATEIICH.

OKCIUTyaTalys BBIKJIIOYATENEN JOKHA MPOU3BOJUTHCS TOJIBKO MOCIIE 03HAKOMIIEHHSI CO BCEMU pa3-
JiesnaMu JasHoro PO.

IIpy u3ydyeHnn yCTpOMCTBA BBIKJIIOYATENEH U MPU MX IKCIUTyaTallMy CIENYET TONOJHUTEIBHO PYKO-
BOJ/ICTBOBAThCS CIEAYIOIIUMH JOKYMEHTaAMU:

— KVYIOX.674152.012 ®O ®opmyssip Ha BBIKJIIOYATEb BAKYYMHBIH;

— KVIOXK.674152.012 33 — KYIOXK.674152.012—-10 33 Cxema ayieKTpudeckasl NIpUHLIUINAIbHAS B
COOTBETCTBUU UCIIOJIHEHHEM BBIKJIFOYATEIIA.

[TpeanpusTHe—M3roTOBUTENH MOCTOSTHHO MPOBOAUT PaOOTHI IO COBEPIICHCTBOBAHUIO KOHCTPYKIIUU U
TEXHOJIOTMH M3TOTOBJICHUS BBIKIIIOUYATENISA, IOATOMY B CXEMY U KOHCTPYKIIMIO BBIKIIOYATENS] MOTYT OBITh
BHECEHBI HEMTPUHIUIINATIbHBIE U3MEHEHHUS, HE OTPa)KEHHbIE B HacTosieM PO.

OO0cnyXUBaIOIIUN ONEepaTUBHO-PEMOHTHBIN MEPCOHAN, OCYIIECTBIISIONIMN SKCILTyaTallli0 BBIKIIOYa-
TeJeH, TOJKEH OBbITh MOATOTOBJIEH K pad0Te C BBIKJIIOUYATENIIMUA M YCTPOMCTBaMM, B KOTOPBIX OHH IIpUMe-
HSIOTCA, B 00beMe JOHKHOCTHBIX M MPOU3BOJICTBEHHBIX MHCTPYKIMM U UMETh COOTBETCTBYIOIIYIO KBAJIU-
(UKALMOHHYIO IPYIITY 10 TEXHUKE O€30MaCHOCTH.

PD pacnpoctpansiercs Ha Bce ucnonHeHus Beikimouarenss BEM—-10-20.

[Tpumevanue — Ha Beikmrouarenu BBII-10-20 ¢ mpyXHHHO—3IEKTPOMAarHUTHBIM MPHUBOAOM JEH-
CTBYET pyKoBOACTBO 10 3kcruryaranuu KYI0XK.674152.012—-01 PO.

1. Oniucanue u pabota

1.1 Onucanue u paboTa BBIKIIOYATEIS

1.1.1 Ha3nadyeHue BBIKIIOYATENS

1.1.1.1 BeikirouaTesnp OpeHa3HaueH JUIsl 4aCThIX KOMMYTAIIMOHHBIX ONepalnuii B CeTsX Tpex(pa3zHoro
nepeMeHHoro Toka yactotoi 50 I'ty ¢ HomuHaneHEIM HanpsbkeHueM 10 kB npu HomuHaneHOM TOKe 630 A,
1000 A, 1250 A wuin 1600 A, B 3aBUCUMOCTH OT 3aKa3a, TP HOMHUHAJIBHOM TOKe OTKJItoueHus 20 KA.

BoikmtouaTtens mnpegHazHaueH A1 paboOThl B CETSIX C HM30JMPOBAHHOW WM KOMIIEHCHUPOBaHHOM
HEUTpPaJIbIO.

BeoikimtouaTens npeaHa3HaueH Ui UCIOJIb30BaHMs B IMIKadax YIpaBJIEHUS NMPUEMHHUKOB JIEKTpUYE-
CKOM 3HEPruM MPOMBIIIJICHHBIX NPEANPUATHHA, HA OTTACHBIX MPOU3BOJCTBEHHBIX 0O0BEKTAX, B TOM YHCJIE HA
00BEKTaX MAarucCTpajIbHOr0 TPYOOIPOBOAHOIO TPAHCIOPTA, B KOMIUIEKTHBIX paclpeieuTeNbHbIX YCTPOii-
cTBax BbIcokoro HampspkeHust (KPY), ycranaBnnBaeMbIX Kak B 3aKPBITBIX IMOMEIIEHUSAX, TaK U Ha OTKPbI-
tom Bo3nyxe (KPYH). B mocneanem cinyuae konctpykiuss KPYH nomkna npegycMarpuBarh 3aiiuTy dI€K-
TPUYECKHX allapaToB U BCEX 3JIEKTPUUECKUX COCTUHEHUH OT BO3JEHCTBUS OKpYXKAroLIeH cpeasl (oK,
CHera, TyMaHa, IIbUIH, BETPa).

Pabouee nonoxxeHne BHIKIOYATENS — BEPTUKAIBHOE, TyTOraCUTEIbHBIMA KaMepaMu BBEPX.

BeoikirouaTens npeHa3HadeH Il BBITOJIHEHUS CIEIYIOIINX Olleparuii:

— JIMCTAaHIIMOHHOE ONEPAaTUBHOE BKIIIOUEHUE U OTKIIIOUEHUE HAIPSDKEHHs C IapamMeTpaMu, yKa3aH-
HeiMu B 1I.1.1.2.1;

— PY4HOE HEONIEPATUBHOE BKIIOUYECHHUE;

— py4HOE OIlepaTUBHOE U HEONEPATUBHOE OTKIIFOUEHHUE;

— aBTOMAaTHYECKOE MIOBTOPHOE BKIIIOUEHHUE;

— OTKJIFOUEHHUE M BKJIIOYEHHE MPHU CKBO3HBIX TOKAaX KOPOTKOTO 3aMbIKaHMS C MapaMmeTpamu, yKa3aH-
HpIMH B 11.1.1.2.5.

1.1.1.2 Jlng 3a1mmThl OT MEPEHANPSKEHUN TP KOMMYTALMAX BBIKJIFOYATENIEM HHIYKTUBHOW HATPY3KH
HE00X0/IMMOCTh NMPUMEHEHUs 3alUTHBIX ycTpoiicTB Tuna OIIH onpenensercs ycaoBUSIMH KOHKPETHOTO
NPUMEHEHHUS BBIKJIIOUATEIIs, YUYUTHIBAs IPU 3TOM, UYTO TOK Cpe3a BaKyyMHOMW JIyTOTacUTEIbHON KamMephbl He
npesbimaer 5,5 A. B ciyuyae npumenenust OITH npu ucnons3oBanuu Beikitouatens B mkapax KPY, OITH
yCTaHABJIMBATh 32 MpE/eaMu OTCEKa BBIKATHOT'O 3JIEMEHTA, HallpUMep, B OTCEKEe KaOeNbHBIX MOJCOEINHe-
HUM.



1.1.1.3 Beikirouarens cOXpaHsIeT CBOM ITapaMeTphl B MpeJieax HOpM U TpeOOBaHHH, YCTaHOBIECHHBIX
TV, B ipoliecce ¥ 1Mocie BO3ASHCTBUS CIEAYIOMUX BHEIIHUX (PaKTOPOB:

— cuHycouaabHas BuOpanus B nuamna3one yactot 05—-100 I'ir ¢ yeckopenuem no 0,5 g;

— BEpXHEe 3HAYEHUE TEMIIEPATYPhI BO3yXa IIpU dKcruryaranuu +50°C;

— HIDKHEE 3HAUEHUE TEMIIEPATYPBI BO3/yXa IIPU KCILTyaTanuu Munyc 45°C;

— OTHOCHUTEJIBHAS BIAKHOCTH BO3/yxa 1pu temieparype +25°C 100% ¢ KoHIeH e Biar;

— atMoc(epHble KOHICHCUPOBAHHBIE OCA/IKH - B YCIIOBUSAX BBINAJCHUS POCHI;

— BEpXHEE 3HAUECHUE TEMIIEPATYPhI BO3yXa IIPU TPAHCIIOPTUPOBAHUK M XpaHeHuu +50°C;

— HIDKHEE 3HAUEHUE TEMIIEPATYPBI BO3/1yXa IIPU TPAHCIIOPTUPOBAHUM ¥ XpaHeHuu Munyc 50°C.

1.1.2 Texnuueckue xapakKTepUCTUKHU

1.1.2.1 OcHOBHBIE IMapaMeTPhl BHIKITFOYATEIIA:

a) HoMuHasbHOE HanpspkeHue 10 kB;

0) HanbonbInee pabouee HanpsukeHue 12 kB;

B) HOMHHAIBHBIN TOK 630 A, 1000 A, 1250 A wim 1600 A B 3aBUCUMOCTH OT 3aKa3a;

I') HOMHUHQJIBHBIN TOK OTKIF0YeHUs 20 KA;

1) MexnogtocHoe pacctosgaue 150 mm, 200 MM nau 230 MM B 3aBUCHMOCTH OT 3aKa3a;

€) HOMUHAJIbHOE HaNpsDKEHUE Ieneil MUTaHus MPUBOJA U YIPABIEHUS B COOTBETCTBUU C Tadiuiei
.1 npunoxenus /.

OcranbHble mapamMeTpsl BhIKITIoUaTens npuseneHsl B Tabnuie K. 1 npunoxenus K.

1.1.2.2 ITapameTpbl pacuenuTeIeid OTKIIOUEHHs ONPEICIISIOTCS PAIOM CTaHIAPTHRIX 3HAYEHUH, pH-
BEJICHHBIX B OIPOCHOM JIUCTE.

1.1.2.3 Haubomnpiias gonmycTuMasi TeMIlepaTypa HarpeBa 3JIEMEHTOB TJIaBHBIX IEMEH BBIKITIOYATEIS
IpY HOMUHAJIBHOM TOKE He mpeBbimaet 115°C*.

1.1.2.4 HaubGonpiiast gonmycTuMas TeMIiepaTypa HarpeBa 0OMOTOK JIEKTPOMAarHuToOB [P HOMHUHAJb-
HOM HaIlpsHKeHUU MTUTaHMs PUBOJAA He mpeBbiinaet 105°C*.

1.1.2.5 Beixnrouarens 00s1ajaeT CTOMKOCTBIO K 3JIEKTPOJUHAMUYECKOMY U TEPMUYECKOMY BO3JEii-
CTBUIO CKBO3HBIX TOKOB KOPOTKOT'O 3aMBIKaHMSI C TapaMeTpaMH BILUIOTh JI0 CIEAYIOUIUNX 3HAYEHUN:

— HanOOoNbIINHI MUK TOKA (TOK 3JIEKTPOJUHAMHYECKON CTOMKOCTH) 51 KA;

— HavaJbHOE JACHCTBYIOLIEE 3HAUEHNE NIEPUOANYECKON cocTaBiisitomen 20 KA;

— CpeIHEeKBaJIpaTUYHOE 3HAUYEHHE TOKAa 3a BpEMs €ro MpOoTeKaHHs (TOK TEPMUYECKOH CTOWKOCTH)
20 KA;

— BpeMsl IPOTEKaHUsI TOKa (BpeMsi KOPOTKOIO 3aMbIKaHUs) 3 C.

1.1.2.6 BoeikmrouaTens 001a/1aeT KOMMYTAIMOHHON CIIOCOOHOCTBIO MPH:

— HanpsKEHUM CETU BIUIOTH 0 Haubosblero padbouero HanpsbkeHus 12 kB;

— JIEHCTBYIOIEM 3HAYEHUH NEPUOANUYECKON COCTABIIAIOIIEH TOKA OTKJIFOYEHUS IPU KOPOTKUX 3aMBbl-
KaHUAX, OTHECEHHON K MOMEHTY MPEKPAILEHUS] CONPUKOCHOBEHUSI KOHTAKTOB IJIABHBIX II€MEH, BIUIOTh 110
paBHOTO 20 KA;

— MPOLEHTHOM COJIEpKaHUM aNepUOJUUYECKON COCTABIISAIONIEH TOKA OTKJIFOUEHUS MPHU KOPOTKUX 3a-

MBIKaHUSX, OTHECEHHOM K MOMEHTY IPEKpallleHUs] CONPUKOCHOBEHHSI KOHTAKTOB, BIUIOTH 70 30 %;

— BOCCTaHaBJIMBAIOUIEMCS] HANpsHKEHUH B COOTBETCTBUU C HOPMHPOBAHHBIMU XapaKTEPUCTUKAMH
COOCTBEHHOTO MEPEXO0IHOTO BOocCTaHaBuBaroterocs Hampspkenus mo ['OCT 52565-2006 (pa3zaen 6);

— HA4YaJIbHOM JIEHCTBYIOIIEM 3HAUEHUHU MEPUOANUECKON COCTaBISAIONICH TOKA BKIIOYEHUS ITPH KOPOT-
KUX 3aMBIKaHHMAX He MeHee 20 KA;

— HauOoJbIIEM THKE TOKA BKJIIOUEHHUS TPU KOPOTKOM 3aMbIKaHUU BILUIOTH 110 51 KA;

— HOPMHPOBAaHHBIX KOMMYTAIIMOHHBIX ITUKIAX 1, 1a mpu HopMupoBaHHOM GecTokoBoi nayse 0,3 c.

1.1.2.7 BeixitouaTtenb cioco0eH OTKIIYAaTh U BKIIOYAaTh eMKOCTHBIE TOKH HEHArpy>KEHHbBIX BO3IYII-
HbIX TUHUM 710 50 A.

1.1.2.8 Beikimrogarens CiocoOEH OTKITFOYATh TOKH XOJIOCTOTO Xo/1a TpaHchopMaTopoB He Oosee 5,5 A
npu ko3 Punmente morHocTn He MeHee 0,3 6e3 JOMOTHUTEIBHOM 3aIUTHI OT IepeHanpsHKeHUH.

1.1.2.9 Beikmoyarenb He MpeaHa3HauYeH JJIsi KOMMYTAIlUi TOKOB KOHAEHCATOPHBIX OaTapei.

1.1.2.10 Beikmrouarenb He TpeAHA3HAYEH JJIsI KOMMYTAllMK TOKOB IIYHTUPYIOIIUX PEAKTOPOB.



1.1.2.11 Pecypc BbIkIO4aTens MO MEXaHWYECKOM cToikocTu cocraiser He MeHee 50000 mukioB
B-tn-O.

1.1.2.12 Pecypc BbIKIItOUaTENS 10 KOMMYTAlIMOHHOW CTOMKOCTH Ipu HOMUHaIbHOM Toke 1000 A co-
crapiisieT He MeHee 50000 nukiioB BO, npu HoMmunainbHOM Toke 1600 A — He menee 30000 ukioB BO.

1.1.2.13 Pecypc BbIK/IOYATENS 10 KOMMYTAllMOHHOM CTOMKOCTH NP HOMUHAJIbHOM TOKE OTKIIIOYE-
Hus cocTasigeT He MeHee 100 nukios BO.

1.1.2.14 Macca Boikirouatens He 6osee 81 kr.

1.1.2.15 Cpok ciyx0b1 BeIKTIOUaTeNs — He MeHee 30 Jier.

1.1.2.16 YcnoBable 0003HAYEHUSI HCIIOJHEHUH BBIKIIOYATENCH, MPEIyCMOTPEHHBIX KOHCTPYKTOP-
CKOM JIOKyMEHTallMel, TPUBEICHBI B IPpUiIoKeHUH /1.

1.1.3 CocrtaB u yCTpOWCTBO BBIKJIFOYATENS

1.1.3.1 Brikimrouarens pa3paboTaH Mo MOAYILHOMY MPHUHITUITY, YTO IMO3BOJISIET COOPKY W HACTPOUKY
MOJlyJIell BECTU aBTOHOMHO U JIETKO IPOM3BOANUTD 3aMEHY B AKCIUIyaTallMy AyTOracUTEIbHBIX MOYJIEH 1Oo-
cJie BBIpaOOTKM KOMMYTAI[HOHHOTO pecypca.

1.1.3.2 BeikirouaTens TpeAcTaBiIsIeT cOOOH ammapaT ¢ IPUBOAOM MpsMOTo JneiictBusa. Omepanus
BKJIIOUEHUSI OCYIIECTBISICTCS 3@ CUET TATOBOTO YCHUIIUSI AJIEKTpOMArHuTa BKIOYeHHsS. OTKIIIOUEHUE BHI-
KJIfoyaTess (B TOM 4YHUClIe aBTOMAaTUYECKOE OTKJIFOYEHUE MPU TOKaX KOPOTKOI'O 3aMbIKaHUS WJIU MEPErpys3-
Kax) OCYILECTBIISETCS 3a CUET PHEPTUH, 3alIaCCHHON MPHU BKIIIOUEHUU MPYKUHOW OTKIIOYSHUS U TPYKUHA-
MU TOJKaTHsl TyroracUTENbHbBIX OJIOKOB.

1.1.3.3 l'amienue 1yru B BBIKJIIOYATEIIE OCYIIECTBISETCS KaMEpaMU JyroracuTeIbHBIMU BaKyYyMHBIMU
(KIIB). Dnexrtpuueckas myra, omarogapsi cnenuaibHoi (hopme koHTakToB KJIB, pacmamaercss u racurcs
IIpU [epexo/ie TOKa Yepe3 HOJb. biaronaps BRICOKOM 3IEKTPHUUECKON MPOYHOCTH BaKyyMHOTO MPOMEXKYTKA
HaNpsDKEHUE MKy KOHTaKTaMU BOCCTaHABIMBAETCS B TEUCHUH JIOJIEH CEKYHI.

1.1.3.4 Beikiroyarenb COCTOUT U3 TPeX AYroracuteiabHbIX 0110Kk0B 6 (pucyHok B.1), kopmyca 5, npu-
BOJIa 9, yCTAHOBJICHHBIX HA OCHOBaHUU 1.

[Tpumeuanue — [lo3unronHbie 0003HAUCHUS FIEMEHTOB BBIKJIIOYATENS, IPUBEICHHBIE B TEKCTE 0e3
CCBUJIKM Ha PUCYHOK, OTHOCSITCSI K PUCYHKY, HAa KOTOpBIM JaHa CChLJIKa BBILIE MO TeKCTy. llo3unuroHHbIE
0003HaueHMsI OTHUX U TEX K€ 3JeMeHTOB Ha pucyHkax B.1, I'.1, XK.1 coBmaznator.

B xopmryce 5 pasmemiens nepekitouarens 10 (SQ5-SQ7), manens ynpasiaenus 11, caeT4nK UKIOB
12, xonoAKM cOoeAVMHEeHUs Lienel muTanus u ynpasieHus. Ha ocHoBanuu 1 pasmemiensl nemmdep 7, npy-
JKWHA OTKJIIOUYEHUS 8, DJIEKTPOMArHUT BKJIIOUECHUS 9, pacienuTesnu, Bajl mpuBoaa 17, 6JI0K 3aienok u Mme-
XaHU3MBbI OJIOKMPOBOK, MaHeNb KOoHAeHcaTopoB 31 (pucyHok B1.2) pacuenurenn MUHUMAIBLHOTO HaMpsixKe-
HUs (TIpU €ro HAJTM4YKHN).

Brikitouarens ¢ MEXNOMOCHBIM pacctossHueM 150 MM 1 200 MM 1O3BOJISIFOT yCTaHABIMBATh A0 Ye-
TBIPEX PACLENHTENICH: AIEKTPOMArHuT oTkirodeHus 13 (pucynok B.1), pacuenurens ¢ nuTaHueM OT He3a-
BHCHUMOTO UCTOYHHKA |5 WM pacrenuTens MUHUMAIBHOTO HaNpsbkeHus 14, 1Ba pacuenuTenst MaKCuMallb-
HOTO TOKa 16.

Brikitouarens ¢ MEXMNOMIOCHBIM paccTosiHueM 230 MO3BOJISIIOT YCTaHABIMBAThH /10 IIECTH paclenu-
TeJIEH: AIEKTPOMArHUT OTKJIIoUeHus 13, pacuenurens OT HE3aBUCHMOI'O MCTOYHHKA 15, pacienurens Mu-
HUMAJILHOTO HampsikeHus 14, Tpu pacuenuresis MaKCUMaibHOTO Toka 16.

1.1.4 PabGora BBIKIIIOYATEA

1.1.4.1 BxnroueHne BBIKIHOYATES.

B 1cxo1HOM 1M0JI0)KEHUH KOHTAKThl BAKYYMHOW yTOracUTENbHONW KaMephbl YAEpP)KUBAIOTCS B OTKIIIO-
YEHHOM MOJIOKEHUU OTKIIOYarolIel npyxunoit 8 (pucynok B.1).

OnepaTvBHOE BKIIIOUEHHUE BBIKJIIOYATENS MPOU3BOIUTCS MoJadel HampsyKeHUs Ha 3JIEKTPOMAarHuT
BKitoueHus 9. IIITok anexkTpoMarHura yepes3 ppluar noBopaumBaeT Basl 17. Peluaru Bama depes TATOBbIE
M30JIITOPHI M Y3JIBI TIOJKATHS 3aMbIKatoT KOHTakThl KJIB, mocne vero peryar 18 gukcupyercs 3amenkon.

[Tpu moBopote Bana 17 (pucyHok B1.1), B3BoauTcs oTkiItovaromas npyxkuHa 8, peryarom 30 mepe-
KJIFOYAIOTCSl KOHTAKThl nepekitouaresis 10, CUrHaIM3UPYIONIME O COCTOSHUM BBIKIIOUaTens, (iaaxok 29
nepesoauTcs u3 nonoxenus OTKII B monoxenne BKIJL



B xonue xona Ban 17 noBopaunBaeT poiuaru 32 (pucynok B1.2), 36 u nepexitoyaeT MUKPOIIEPEKITIO-
yatenu 33 u 35 OJIOKUPOBKH BKITIOUEHUS U OTKIIOYEHUS, COOTBETCTBEHHO.

PyuHoe HeomnepaTuBHOE BKIIIOUEHHUE BBIKJIIOYATENS OCYLIECTBIsIETC pelyaroM 3 (pucyHok B.1), ko-
TOPBIN ycTaHaBIMBaeTCA Ha Baji 17.

BHUMAHMUE! TP PYYHOM HEOIIEPATUBHOM BKJ/IIOYEHUH BBIKJIIOYATEJIA
PBIYAI'OM, JOJI’KHbI BbIThb IPUHATHBI MEPBI, MIPEINATCTBYIOIIUE EI'O
OITPOKHUABIBAHUIO. ITOCJIE BKIIOYEHUSA BBIK/IIOYATEJISA PBIYAI' 3 HEOBXOAUMO
CHSATD C BAJIA BBIKJIIOYATEJIA.

1.1.4.2 OTkir0ueHNE BBIKIIIOYATEIS

B ucxognom nonoxkenun KoHTakThl K/IB 3aMKHYTBI, BBIKIIOYATENb YIACP>KUBAETCS BO BKIFOUEHHOM
MOJIOKEHUU 3aILEIIKOM.

[Ipu momave HampsDKEHUsS HA AJEKTPOMArHUT OTKIOUeHHs 13 (pucyHok B.1) unm aBapuiiHOTO cHT-
Haja Ha OJIMH U3 paclenuTeN e MaKCUMaJIbHOTO TOKa 16, WK Ha paclenuTenb OT HE3aBUCUMOTO UCTOYHU-
Ka 15, Wiy npu CHATUM HANPSHKEHUS C paclenuTelNss MUHUMAaIbHOTO HallpsbKeHUs 14 mToku pacuenuresei
OBOpauuBaroT Bajuk 20.

Banuk 20 gepe3 Tary 22 ocBoOOXaeT 3alleiKy U IPOUCXOAUT OTKIIOYEHUE BhIKIIOYaTess. B koHie
xoga peraar 27 (pucynok B.1.1) Bana 17 Topmosutcs nemmdepom 7.

PydHoe oTkiII0YeHHE BBIKITIOYATENsl OCyIIeCcTBIsAeTCs KHONKOM 21 (pucyHok I'.1).

BHUMAHMUE! OIIEPATUBHOE BKJIFOYUEHHUE BBIKJITIOYATEJISA OCYIIECTBJAETCS
TOJIBKO JUCTAHIMUOHHO, OHIEPATUBHOE U HEOIIEPATUBHOE OTKJ/IIOYEHUE -
JAUCTAHIHHUOHHO U BPYUYHYIO.

1.1.5 Cxema snexkTpuyeckasi IpUHLIUIIHAIbHAS

1.1.5.1 BoikitouaTenp BbITYCKAE€TCS B PA3IMYHbBIX UCIOJHEHUSAX 110 BEIUYMHE HOMHHAIBHOIO TOKA,
POy TOKa M BEIMYMHE HANPSHKEHWs NMUTAHUS MPUBOJA, HAOOPY yCTaHaBIMBAaeMbIX pacuenurtesnei. s
ITHX UCTIOJHEHUH pa3paboTaHbl COOTBETCTBYIOMME ekTpudeckue cxembl — KYIOXK.674152.012; — 03; —
06; — 10 23.

1.1.5.2 DnexkTpudeckue cxembl 00eCIIeUnBalOT BHIITOJIHEHNE BBIKIIOUATEISIMU CIEAYIOUINX (DYHKIIUN:

— BKJIFOUEHUS U OTKJIFOYEHHUS BBIKJIIOUATENS MIPU N10J1a4€ COOTBETCTBYIOIIMX ONEPATUBHBIX CUTHAJIOB
M3BHE yepe3 KOHTAKThI kKonoaku XT1;

— OTKJIFOUEHUS BBIKJIFOYATENsl WM PACLENUTENIIMA MaKCHUMAJIbHOTO TOKa (paboTaroIUX OT CXEMBI €
JEIIYHTUPOBAHUEM ), WJIM PAaCLENUTEIEM MUHUMAJIbHOTO HAIPSKEHUS, WK paclUenuTeNIeM C MUTaHUEM OT
HE3aBUCHMOTI'0 UCTOYHHKA (IIPY UX HAIWYHUHK) MIPH [10/1a4€ COOTBETCTBYIOIIUX aBAPUUHBIX CUTHAJIOB;

— BKJIIOYEHHS BBIKJIOUATENSl ¢ MUTAHUEM IPUBOJA OT MCTOYHMKA [IEPEMEHHOI0 TOKa MPH ONeparuu
BKJIFOUEHUS HAa TOKHM KOPOTKOI'O 3aMbIKaHMsI IIPU YCJIOBUU ITOJIHOTO CHATHUS HANPSDKEHUS MUTAHUS IPUBOJA
3a Bpems He Oouee 20 mc;

— 3aIIUTHI IPOTUB ITOBTOPEHUS ONEpaLiii BKIOYEHHs — OTKJIFOUEHUS BBIKJIIOUATENs, KOrJa KOMaHaa
Ha BKJIIOYEHHE OCTAETCS MOJIaHHOM 1OC/Ie aBTOMaTUYECKOT0 OTKIIFOUEHUS;

— 3alIUThl OT MOBTOPHOIO BKJIIOUEHUS BBIKIIIOYATENS, YKOMIUIEKTOBAHHOIO DPACLIENIUTENEM MHUHU-
MaJIbHOT'O HAaIPsDKEHUS U (MJIM) paclenUTeNs MU MaKCUMaJIbHOTO TOKa, C MUTAHUEM MPUBOJIAa OT HCTOYHUKA
NIEPEMEHHOI0 TOKA I10CJIE €r0 aBTOMATHUYECKOT0 OTKJIIOUEHUS IPU MIPOBEJECHUN OINEpalii BKIOYEHHS Ha
TOKH KOPOTKOTO 3aMbIKaHMUS;

— CHTHaJIM3alMM O COCTOSHHUM BBIKJIIOYATENS C MOMOIIbK0 KOMMYTHPYIOLIETO BCIIOMOTaTENIbHOIO
YCTPOMCTBA /IS BHEIITHUX 11€JI€H KOHTPOJIS U YIPaBIICHUS.

[Togaua curHaNOB yNpaBJIeHUs HA BHIKIIIOYATENb U MOTydYeHHEe HHPOPMAIIUN O COCTOSHUM BBIKIIOYA-
TeJIA OCYIIECTBIIETCS YEPE3 COOTBETCTBYIOIINE KOHTAKTHI KOJ0aA0K XT1 u XT4.

[Tpu monave HampspKeHUs NMUTaHUS HAa KOHTakTHl 1, 2, 3, 5 konoaxu XT1 cpabareiBaer pene K1 u
ceoumu koHTakTamu K1.3 n K1.4 noarorasnusaet nens nutanus koutakropa KM1.

B BrikmtouaTensax ¢ nutapomuM HanpsbkeHueM 230 B 50 I'm va konTakTax 1, 2 xomoaku XT1 xon-
nencatop C1 3apspkaercs yepe3 auoanslii moct VD1, muon VDS, pesucrop R1.



[Tpu moaye KOMaHABI BKIFOUYCHUS Ha KOHTAKTHI 4, 5 konmonku XT1 cpabareiBaeT kontakrop KM1 u
yepe3 kKoHTakT KM1.1 mogaércs muranue Ha snektpomarHuT BkiodeHus YAC1. Haumnaercs mporecc
BKJIIOYEHHUS BBIKJIIOYATeNsl. Ban mpuBoaa moBopauymBaeTcs, U MOCPEICTBOM TSAT AYTOTacUTENbHBIX OJIOKOB
3aMbIKalOTCs KOHTaKThl riaBHoi mermu QS1, QS2, QS3 KJIB Brikmrovarens. OqHOBpeMEHHO cpabaThIBAIOT
mukpornepexaodarenu SQL, SQ2 u 6mok kontaktel SQ5, SQ6 SQ7, cBs3aHHBIE MEXaHUYECKH C BajioM
pUBOJIA.

B Briximrouatensx ¢ nuratonmM Harnpspkeauem 230 B 50 I'p va xonrtakTax 1, 2 konogku XT1 npu
BKJIFOUEHUU BBIKIIIOYATENS MEPEKITI0YaeTcs TakkKe KOHTAKTHBIN y3en mukpornepekitouarens SQ4. Konrak-
el SQ4 3ambIkatoTces, TupucTop VS1 OTKpBIBaeTcs U 3apsikeHHbIH KoHneHcatop Cl moakimrodaeTcs K Ka-
Tymke anekrpomarauta YACL. Dueprus, 3amacenHas konjeHcatopoMm Cl, oOecneunBaeT 3aBepllieHUE
olepanuy BKIOYEHUsI BBIKIIOYATENS B CIIy4ae MOJHOTO CHATHS HAalIPSDKEHUS TMTaHUs IPUBOJA MPH K.3.

MexaHu3M BKIIIOYEHHS BBIKJIIOYATENsl yCTAHABIMBACTCS Ha MeXaHWYecKylo 3amienky. [Ipu stom
muKponepexirouaresnb SQ1 paspeiBaer nens nutanus pene K1, konrakrer koroporo K1.3 u K1.4 paspsi-
BafOT 1enb nutanus koHtaktopa KM1. Kontakret KM1.1 pasmeikatorcs. Dnekrpomaraut YACI obecro-
YUBAETCS U €r0 SIKOPb BO3BPALLAETCS B UCXOIHOE MOJIOKEHHUE.

Onementsl VD6, C3, R4, R5 B BeIKTIOUATENSIX ¢ MUTAHKEM IIPHUBOJIa epeMeHHbIM TokoM 230B 5011y
umn VD3, C1, R1, R2 B BeIKIIIOUaTENSAX ¢ MATAHUEM MPUBOJA IMOCTOSTHHBIM TOKOM 00€CIIEUYUBAIOT UCKPO-
ramenue kKoHTaktoB KM1.1 koHTakTOpa.

Mukponepekitouarenb SQ2 MOAroTaBIMBAET LIENb MUTAHUS 3JEKTpOMarHuta otkitoueHuss YATI.
brok—konTakTel SQ5-SQ7 uepe3 kononky XT4, KOMMYTHPYIOT BHEIIHHE LIETIH CUTHAIM3AINY U yIIpaBie-
HUS OTpeOUTes.

[Tpu mogaue KOMaHABI HA OTKIIIOUEHUE Ha KOHTAKTHI 6, 7 Konoaku XT1 cpabaThiBaeT 3MeKTpOMAarHuT
otkitoueHus YATI uepe3 3aMKHYTbIE KOHTaKThl MUKponepekitouaTens SQ2. BrixitouaTenb oTKI04aeTcs,
MPOUCXOAUT OTKIOUeHHe KOHTakToB QSI1, QS2, QS3 rnaBHbIX 1eneil U BO3BpAT KOHTAKTOB MHUKpOIIE-
pexmovareneit SQ1 u SQ2, 6mok—koHTakTOB SQ5-SQ7 B MCXOMHOE COCTOSIHHE. BBIKIFOYATEh TOTOB K
MOBTOPHOMY BKJIFOUECHHIO.

VYyer ynciia HUKIOB BKIIOUYEHUS OCYIIECTBIIETCS CUETYMKOM X0A0B 12 (puc. Bl).

1.1.5.3 Pabora 3amuThl IPOTUB MOBTOPEHUS OIEpalfii BKIIOUECHUS-OTKIIIOUEHUS, KOT/Ia KOMaH/1a Ha
BKJIIOUEHUE OCTaeTcs MOoJaHHOM Ha KOHTakT 4 kosnoaku XT1 mocie aBTOMaTu4eckoro OTKIIIOUEHHUS BbI-
KJIFo4aTesis 00ecreynBaeTcs CleayIuM 00pa3om:

- [IpH 10Jjaue KOMaH/1bl Ha BKJIIOUEHUE cpadaThIBaeT AieKTpoMarHuT BkiItodeHust YAC] u cBsa3aHHbIN
C HMM 4epe3 Ball MpuBoAa Mukpormepekatodarens SQI1. CpabatsiBaHnne Mukponepexittouatens SQ1 obec-
neunBaeT Bo3Bpar pene K1 B ucxonnoe nonoxxkenne. Konrakter pene K1.3 (unu K1.3 u K1.4) paspeiatot
nensb nutanus nyckatens KM1, a kontaktsl K1.1 u K1.2 myHTHpYIOT 0OMOTKY peie;

- 1P M0Jja4€ KOMaH/bl Ha OTKJIIOUEHHE MEXaHN3M BKJIFOUEHUS BO3BPAIIAETCS B HCXOJHOE COCTOSTHUE
U 4yepe3 KOHTaKThl MUKporepektoyarens SQ1 3ambikaercs uenb cpadareiBanus pene K1. Ho moBTopHoro
cpabaThIBaHUSI JEKTPOMArHuTa BKIIIOUEHUSI HE MPOMCXOJUT, Tak Kak ooMmoTka pene K1 ocraercs 3amrys-
TUPOBaHHOI Ha Bce BpeMsl ACWCTBUS KOMaH/bl Ha BKIIIOYeHHE. BKiloueHue BBIKITIOUaTeNs Oy1eT BO3MOX-
HO TIOCJIe KPaTKOBPEMEHHOTO CHSTHSI KOMaHJIbl Ha BKJIIOUeHHE ¢ KoHTakTa 4 xonoaku XT1 u moBTOpHOM
1101241 KOMaH/Ipl HA BKIIIOUECHHE.

1.1.5.4 Pabora 3amuThl OT BO3MOKHOCTH BKJIFOUEHHS BBIKJIIOUATEINS B IPOMEKYTOUHOM IOJIOKEHUH
B KPV, a taxxe s npenorBpanienus BkateiBanus B mkap KPY u BeikateiBanus u3 mkada KPY Bxito-
YEHHOI'0 BBIKJIOUATENs, oOecrieunBaeTcsi cpabaThIBAHMEM MEXaHUYECKOM OJIOKMPOBKH U CBS3aHHBIM C HEH
MuKpoBbIKitouaTesnieM SQ3. Mukpossikintouarens SQ3 pa3pbIBaeT 1enb nuraHus koHtakropa KMI.

1.1.5.5 BriiroueHue BBIKJTIOYATENSI ¢ YCTAHOBKOW Ha MEXaHMUYECKYIO 3aIENKY MPHU ONepariiyl BKIIO-
YCHHS Ha TOKH K.3., TIPH YCJIOBHH ITOJIHOTO CHSATHS HANpPSOKCHWS MHUTAHUS TPHUBOJA, 00CCIICUYNBACTCS 3a
CYeT UCTONB30BaHMUs DHEPTHH, 3araceHHo koHaeHcaropom Cl1.

[Tpr BKITIOYCHWH BBIKITIOYATENIS HA K.3. TOCJTE 3aMBIKAHUS KOHTAKTOB TJIABHOM IICTH IPOWCXOJUT
pe3Koe CHIKEHHE HAMPsHKEHUS KaK B IS MUTAHUS dJIEKTPOMArHUTa BKIIOUSHHS, TaK U B LIEMTH KOMaH/IbI
Ha BKiroueHue. Kongencarop C1 mojkimrogaeTcst K KaTylIke 3JSKTPOMArH|Ta BKITIOUCHHS Yepe3 THPUCTOP
VS1 cpa3y nocne 3amblkaHus KOHTakToB rnaBHoM nenu QS1, QS2, QS3 K/IB, B pe3ynbsTaTe yero obecre-
YUBAETCSA 3aBEpIUICHHE OMEpalliy BKIIOUEHUS BBIKIIOUATENS C YCTAHOBKOM HAa MEXaHHUYECKYIO 3alIElKy.



[Ipu 3TOM, M3-32 PE3KOT0 CHIKEHUS HAIPsDKEHUS B LIETIH KOMaH/bl Ha BKItoueHue, pene K1 Bo3Bpariaercs
B HcXoaHOe nmonoxkeHue. Pasmeikarores KoHTakThel K1.3 n K1.4.

[Tocie aBTOMAaTUYECKOrO0 OTKJIIOUEHHUS BBIKJIIOUATENSl PACLENHUTEIEM MHUHUMAIbHOTO HAMPSKEHUS
WIH paclenuTesileM MaKCUMaJIbHOTO TOKA HANPSKEHHE BOCCTAHABIMBACTCS, HO TOBTOPHOTO cpabaThIBaHUS
pene K1 He npoucxoaut, Tak kak oomotka pene K1 ocraercs 3amryHTupoBanHoii koHTaktamu K1.1 u K1.2
Ha BCE BpeMs JeHCTBHS KOMaH bl Ha BKIIIOUEHUE.

Bxirouenue BBIKITIOUATENS] CTAHET BO3MOMKHBIM IIOCJIE KPAaTKOBPEMEHHOI'O CHSTHUS KOMAaHJIbI Ha
BKJIIOUEHUE U MIOBTOPHOM ee MoJauH.

1.1.6 Mepsb1 6e30macHOCTH.

1.1.6.1 K pabote ¢ BbIKJIIOYATEIEM JOMYCKAIOTCS JIMIA, U3YYMBIINE HACTOAIIEE PYKOBOJCTBO IO
9KCIUTyaTaluy, MPOLIeIIne OArOTOBKY 110 UCIIOJIb30BaHUIO U 00CIYKMBAHUIO JIEKTPOCTAHLIUHI U ceTeil B
coorBercTBUM ¢ «lIpaBHiaMu TEXHUYECKOM OJKCIUTyaTalluM JJIEKTpUYeCcKUX cered Poccuiickon Penepa-
LUK, a TAKKE NPOILIEAIINEe HHCTPYKTAX 110 0€30I1aCHOCTHU Tpy/a.

1.1.6.2 Ilpu pabore B stueiike KPY Beikitouarens 10MHKEeH OBITh HAJIEKHO 3a3eMJICH C MTOMOIIBIO MTPO-
BOJIA WIIM IIMHBI CEYCHHEM He MeHee 4 MM, IPHCOSIMHCHHBIX K Gonty 2 (pucyHok B.1) miu uepes koH-
TaKTHBIE IJIOLAJAKU OCHOBaHUS 1.

1.1.6.3 TexHuueckoe 00CIyKMBAaHUE BBIKIIOUATENS JOJKHO IPOBOIUTHCS TOJIBKO IPU MOJIHOM OTCO-
€MHEHUH €ro OT IJIABHOM LIemu.

1.1.6.4 Ilpu TpaHCHIOPTUPOBAaHUM HEYNAKOBAHHOT'O BBIKJIIOYATENS MMOJBEMHBIMM MEXaHU3MaMH Cllie-
JyeT UCIOJIb30BaTh OTBEPCTHSI, UMEIOLMECs Ha OOKOBBIX CTEHKaX Kopriyca 5 ams 3anena kprokamu 1A-1
I'OCT 6627—-74.

1.1.6.5 Ilpu HomuHanbHOM HampspkeHun (uHeitHOM) 10 KB m Hambonbiiem pabodeMm HaMpsHKEHUH
(;muueliHoM) 12 kB, BBIKIIIOUATENb HE ABISETCS UCTOYHUKOM PEHTT€HOBCKOTO M3JIy4EHHS.

BHUMAHHME! TIPM MCIBITAHUM DJIEKTPUYECKOM IMPOYHOCTHU W3OJIALMUN
TJIABHOU LIETIN BBIKJIFOYATEJIA KPATKOBPEMEHHbLIM NCIIBITATEJIBHBIM
HAIIPSIDKEHUEM 38-42 xB ITPOMBIIIJIEHHOM YACTOTHI BBIKJIFOUATEJIb CTAHOBUTCS
NCTOYHHMKOM CJIABOI'O HEHUCIIOJIB3YEMOI'O PEHTTEHOBCKOI'O U3JIYUEHHMA.

3amuTa rnepcoHaisa OT HEUCIOIb3YEMOr0 PEHTTEHOBCKOTO U3JIyUY€HUs J0JKHA MPOBOJUTHCSA B COOT-
BETCTBUU ¢ TpeboBanusmu pazaena 3 [OCT12.2.007.0-75, HPb6-99/2009 u "T'urueHnyeckumu TpeOOBa-
HUSIMU 10 00€CNEYEHHI0 PaJUaIlMOHHON 0€30MacHOCTH MpU paboTe ¢ MCTOUYHHMKAMM HEHCIIOIb3yEeMOTo
pentrenoBckoro uznydeHus» CanlluH 2.6.1.2748-10 u Tpe6oBaHUAMH JaHHOTO PYKOBOJICTBA.

[Ipy MCHBITAHUM AJIEKTPUYECKONW MPOYHOCTH M3OJSLMU TJIaBHBIX IIETed BBIKIIOYATENs] KpaTKoBpe-
MEHHBIM HaIIPSHKEHUEM NTPOMBIIIIEHHONW YaCTOTHI IEPCOHAN I0JKEH HaXOAUTHCS HA PACCTOSHUU HE MEHEe
7 M OT BBIKJIFOYATENS] WM UCIIBITaHUS JOJKHBI IPOBOAUTHCA C 3AIUTHBIM 3KPaHOM, KOTOPBIA yCTaHABIIH-
BAeTCsl Ha pacCTOSHUM He MeHee 0,5 M OT TOKOBENYIMX YacTeH BBIKJIOYATENSA. 3AlUTHBIA KPaH J0JIKEH
OBITH BBINOJIHEH U3 CTAJIBHOIO JINCTA TONIIMHON 2 MM WJIM JPYroro mMarepuaia ¢ 3KBUBaJEHTHBIM ocial-
JIEHMEM PEHTT€HOBCKOT0 n3inydeHus mupuHoi 700 MM u Beicotoit 1000 mm.

Ecnu npoBepka 31eKTpUUecKOi TPOYHOCTH U30JISIIMY TJIaBHBIN LIEeNel BBIKII0YATENs BBIMOIHIETCS B
mkady KPVY 3amuTHbIM 5KpaHOM SIBIISIOTCS EPEAHUHN IUT BBIKIIOYATENS U 000I04Ka SUSHKH.

MontHOCTh 3KCIO3UIMOHHOM A03bl HA PACCTOSSHUM 7 M OT BBIKJIFOUYATENS UM HA PACCTOSIHUM S5 CM OT
3alIMTHOTO 3KpaHa uiM o6onouku siueriku KPY ne mpesbimaer 0,03 MxP/c 1 He mpeacTaBiasieT OMacHOCTH
JUTs1 OOCITY>KHBAFOIIETO TIEPCOHAIA.

1.1.6.6 McnbiTanust 27€KTPUUECKON IPOYHOCTH M30JIALMH TJIABHBIX LENEH BBIKJIIOUATEIN S IPOBOIATCS
Ha annapate ANJI-70 nnu Ha mr000M Apyrom o00pyI0BaHUU C aHAJIOTUYHBIMU MapameTpamu. [Ipu npose-
JEHUM WCTBITAHUM DJEKTPUUECKON MPOYHOCTH M3O0JALMHU TJABHBIX LENEH BBIKJIIOUATEN] Ha ammapare
AWNJI-70M HeoOxomumo BBeCcTH B cxemy 3amepa mexay AMJI-70M u BakyyMHBIM BBIKITIOUYATEIEM PE3U-
ctop conporuieHrueM 100 kOMm £ 10 % u momHOCTEIO HE MeHee 150 Br.

1.1.6.7 Tlociie mpoBEpKHU IEKTPUUECKON MPOYHOCTH M30JISIIIUU TJIABHBIX LIETIEH BBIKJIFOYATENS KpaT-
KOBPEMEHHBIM HaNpsHKEHUEM MPOMBIIIICHHON 4acTOThl HEOOXOIMMO CHATh OCTATOYHBIHM 3aps/l ¢ BHIBOJIOB
IIOJIFOCOB IITAHTOM PYYHOU pa3psIHOM.

1.1.6.8 3anpemaerca pabora aoAel Ha ydacTKe CXeMbl, OTKJIIOUYEHHOH JIMIIbL BBIKIIOUaTeneM, 0e3
JIOTIOJTHUTEIBHOTO OTKJIFOUYEHHUS Pa3bEeIUHNUTENEM C BUANMBIM Pa3pbIBOM LIETIH.



1

.1.6.9 He nomyckaercst mpou3BOIUTH Kakue ObI TO HU OBUIO pabOThI HAa BBHIKITIOYATENE PH HATMUYUU

HaIIpPsXKCHUA B TIIaBHOM LCITH.

1

.1.6.10 He nmomyckaercs BKJIIOYAaTh BBIKJIIOYATENh PbIUAarOM PYYHOTO BKIIIOYEHHS MPH HATWYHH

HaIIpsAKCHUA B TJIaBHOM LCITH.

1

1.6.11 Heo0x0oauMO CHUMAThH pblYar PyYHOTO BKJIIOUEHUS KaXKIBIA pa3 Mocie OKOHYAHHs onepa-

OWH BKIIFOYCHUA.

1

1.6.12 Crenens 3amutel mo 'OCT 14254-2015 oGomouku BeIKIIOUaTENst cooTBeTcTByeT IPOX.

Crenens 3anuThl (pacaHON YaCTH BBIKIIOUYATENS COOTBETCTBYET IP4X.

1

1

.1.7 MapkupoBKa 1 TUIOMOMPOBAHHUE

.1.7.1 Ha xopryce BbIKITIOUaTelsl KpEMUTCS Ta0IMUKa, CoeprKaliasl CIeayoLue JaHHbIe:
TOBApPHBIN 3HAK MPEIPUITUS-U3TOTOBUTEIIS;
HauMeHoBauue BbiKiouarens «BBIKJIFIOUATEJb BAKYYMHbBINy:
THUI BBIKJIFOUATEIIS;
0003HaueHNE KIMMAaTHIECKOTO UCTIONHEeHUs U Kateropun pasmenierns mo 'OCT 15150-69;
HOMMHAJILHOE HAIPsDKEHUE B KUJIOBOJIBTAX;
HOMMHAJILHBIN TOK B amrepax;
HOMMHAJIBHBINA TOK OTKITIOYCHHS B KUJIOAMIIEPaXx;
JaTy U3TOTOBJICHHUS (TOJ] BBIITYCKA) BBIKIIIOUATEIIS;
MAaccCy BBIKITIOYATEIIs;
o6o3Hauenue TV,
3aBOJICKO HOMED;
3HAKH COOTBETCTBUS MPH cepTU(UKAINU (IPH HATWYIHH CEPUDUKATOB).

MapkupoBKa BCTPOSHHOTO NPUBO/IA IIPUBEICHA B TOW K€ TaOJIMYKE U COACPIKUT:

—

1
1

POl TOKa U HampsKEeHUe NPUBOJIa;
BUJIbI BCTPOEHHBIX paclienUTeNed U UX KOJUYECTBO (MPU HAJIUYMH) U UX TapaMeTphl.
.1.7.2 Ha Tabanukax KaTyIlleK 3JIEKTPOMarHuTOB U paclenuTesel MPpUBOIa YKa3aHbl:
Ha3HaYeHHe OOMOTKH WM €€ yCIOBHOE 0003HAUECHHUE;
MapKa poBO/JIa;
JMaMeTp MpOBOJIA;
KOJINYECTBO BUTKOB;
AIIEKTPUYECKOE COMPOTHUBIIEHNE OOMOTKH KaTYIIKH, TOCTOSTHHOMY TOKY ripu 20 °C.
.1.7.3 TIpoBojia BcioMoraTeabHbIX LIETIed NUMEIOT MapKUPOBOUHbIE 0003HAUEHUSI.
.1.7.4 Ha simumkax /Ui yHakOBKHM BBIKJIIOUATeNIeH HAHECEHBI CIIEAYIONEe MaHUITYJIILIMOHHbIE 3HAKU

u nH(popmarmonusie Haamucu o 'OCT 14192-96:

“Xpynkoe. OcTopoXHO,
“bepeus oT Biaru‘;
‘GBerE€;
“llITabenupoBath 3ampenaercs
Hagnuck "bpyrro  kr", "Herro  kr'.

Kpome Toro Ha TpaHCIIOPTHYIO Tapy HaHOCHT:

1

1

1

TOBapHBIN 3HAK 3aBOJA-U3TOTOBUTEIIS;
0003HaYEHNE BLIKIIIOYATES.
1.7.5 Slumku mocse yrmakoBbIBaHUS JOJKHBI OBITH OTNIOMOMPOBAHBI.

.1.8 YnakoBka

.1.8.1 Tlepen ymakoBKOW BBIKIIIOYATENb CIIEAYET YCTAHOBHTh BO BKIIKOYEHHOE MOjoxeHue. Ilpu

HAJIMYUU B BBIKJIIOYATCIIC PACLCIIUTCIII MUHHUMAJIIBHOT'O HAIIPSAKCHUA 38.(1)I/IKCI/IpOBaTB SAKOPb pacCUCIIUTCIIA
BPYYHYIO B IIOATAHYTOM ITOJIOKCHHUU U YCTAHOBUTH IBC rafiku IIO3HUIINH JI Ha mTOK pacucruTera (pI/ICYHOK

B.1).



1.1.8.2 OTKpHIThIE KOHTAKTHBIC MOBEPXHOCTH TOIIOCOB BBHIKJIIOYATENCH (ITMHBI, KOHTAKTHBIE TLIO-
IIaIKK OCHOBAHMS) TIOKPBIBAIOTCS TOHKUM ciioeM cMma3ku [IMATUM—-221 o 'OCT 9433-80.

1.1.8.3 BrIkiroyarenu yrnakoBbIBalOTCS BO BHYTpEHHIOO ynakoBky Turna BY—IIb-8 u B tpancnopr-
Hyto ynmakoBky tuna T®O-5 mo 'OCT 23216—78. JlonyckaroTcs APyTrHe TUITHI TPAHCTIOPTHOM YITaKOBKH,
00ecIeurBaroIe COXPaHHOCTh BRIKJIIOYATENIS IPU TPAHCIOPTUPOBKE U XPAHCHHH.

1.1.8.4 ®opmynisip Ha BBIKIIIOUATEIb U CXEMa AJIEKTpUYecKasi MPUHIUITHAIbHAS BKJIAIbIBAIOTCS B MO-
JUATUICHOBBIN MAKET U MPUKPEIUIAIOTCS K KaXKJIOMY BBIKJIFOYATEI0. PyKOBOICTBO 110 3KCILTyaTallMK BKJIa-
JIBIBAETCS B MOJMATUIICHOBBIN MAKET U MPUKPEIUIIETCS K OJHOMY U3 BBIKJIIOUaTeNIel MapTUu, oCcTaBJsie-
MOW B OJIMH aJIpeC.

1.1.8.5 Kpemuienue BBIKIIIOUATENICH, AeTajed, BXOASIIMX B KOMIUICKT BBIKJIIOYATEISI, P YITAKOBKE
BBITIOJIHSIETCS] TaK, YTOOBI UCKIIOYUTh UX CMEILIEHHE U MEXaHUYECKHE MOBPEKICHUS BO BpeMsl TPaHCIOP-
TUPOBAHMUS.

1.2 Onucanue u paboTa COCTaBHBIX YaCTEH BBIKIIOUATEIS

1.2.1 bnok myroracuTeNbHbII

bnok nmyroracuTenbHBI COCTOUT U3 KaMepbl ayroracutenbHoi BakyymHo# (KJIB), ruGkoro Toko-
MOJBOJIA CO CTOPOHBI MOABUKHOrO KoHTakTa KJIB ¢ npyXMHOM MOKaTHs, BBIBOJOB /I BHEIIHETO IPHU-
COEIMHEHMS TOJIBMXKHOTO U HETOJBUKHOIO KOHTAakTOB KJIB, yCTaHOBJIEHHBIX B KOpPIycE€ U3 camo3aTyxa-
IOILIETO MOJIMKapOoHaTa, KoTophsii 3amuiaet KB ot Bo3nelicTBus BHEITHEN CPEIbI.

Bxutouenue u OTKIIIOYEHHE TTIaBHOM e MPOU3BOIUTCS ocpeacTBoM Bana 17 (pucyHok B.1) mpu-
BO/JIa, €M0 COOTBETCTBYIOIIMM PhIYArOM M TATOBBIM M30JATOPOM MOJABMKHOTO KOHTakTa KJ/IB. BeiBoabI 1O-
JBUKHOT'O M HEMOABUXKHOTO KOHTAaKTOB KJ/IB MOTryT BBINOJHATHCS ISl IIMHHOTO NPUCOEAMHEHUS WIN IS
YCTaHOBKH JIAMEJIbHBIX Y3JIOB.

1.2.2 DnexTpoMarHUT BKIIOYCHUS

DNEeKTpOMarHuT BKJIIOUEHUS MpeJHA3HAUYEH JJIs BKJIIOUEHUS BBIKIIIOYATENS U B3BOJA OTKIHOYAIOIIEH
IPYKUHBI U IPYXKHUH [0JHKATUS OJIOKOB yrOracUTEIbHbBIX.

ONIEeKTPOMAarHUuT COCTOUT U3 HEMOJBUKHOTO MarHUTONPOBO/IA, IKOPSI CO IUITOKOM M BO3BpPaTHOM Mpy-
KHUHBI, 00pa3yoUMX MOABMKHBIH MarHUTONPOBOJ U KaTylmkd. Ha HEemoJBHKHOM MarHUTONPOBOJAE ycTa-
HOBJIEHA KPBIIIIKA CO CTOPOHBI SIKOPSI JIJIsl OTpaHUYEHMsI €r0 00paTHOTO X0/a.

1.2.3 Biok 3atenok

brnok 3amenok npeaHasHavyeH As (GUKCAMM BBIKJIIOYATENs] BO BKIIOYEHHOM IOJIOKEHHUH, a TaK XKe
OTIEpaTUBHOIO UJIM aBapUNHHOTO OTKIIIOUEHHUSI.

brok 3amenok pa3menieH BHyTpH ocHoBaHus 1 (pucyHok B.1) u Tsroit 22 610K 3aIenoK COeMHEH ¢
BaJIMKOM 20 MexaHM3Ma OTKJIFOUEHHUSI.

1.2.4 [emndep

Jemndep ruapaBInuecKuil CIy>KUT U1 TalleHUs U3IUIIHEH KUHETHYECKONW SHEPTUu MeXaHu3Ma Bbl-
KJIIOYATeNIsl IPU €ro OTKIFOUYEHHUN.

Jlemndep cocToUT U3 cTakaHa, MOPILHSA, IPYKUHBI, CTEP>KHsI, MaHXXeThl. B cTakan nemmndepa 3amura
TopMo3Has xkuakocts Trna «Poc 1OT-4» TY2451-004-36732629-99.

VYcraHOBIEHHBIN B BBIKIIIOUaTese aeMidep ¢ TopmMo3Hoi xuakocteio «Poc JIOT-4» pabotaer mpu
BCEX YCIIOBHMAX M peXUMax mpu Temreparypax ot munyc 60°C no mmoc50°C. Mcnonb3oBaHue APYrHX
KUAKOCTEN B eMIriepe HEAOMYyCTUMO.

[Tpu oTkIIOYEHUH BBIKITIOUATENs posuk 28 (pucyHok B.1.1), yctaHoBneHHbIN B piyare 27 Bana 17,
BO3/ICIICTBYET Ha JHO CTakaHa Jemidepa U mepeMeliaeT ero BBepx, Ipyu 3TOM MPOUCXOAUT ralieHne KuHe-
TUYECKOW YHEPTUU MOJBUKHBIX MACC BBIKIFOYATEIIS.

[Tpu BKIIIOYEHHH BBIKJIIOUATENS MPYKHUHA JleMidepa AaBUT Ha JHO CTaKaHa, BO3Bpallas €ro B MCXOJHOE
II0JIO’KEHHUE.
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1.2.5 Pacuenurenu OTKIIOYEHNS

1.2.5.1 JInsg MUCTaHIIMOHHOTO OTIEPATUBHOTO U HEOMEPATUBHOTO OTKIIFOUEHUS BBIKIIIOUATEIS MpeaHa-
3Ha4eH dekTpomMaraut otkitoueHus 13 (YATI) (pucynok B.1).

JIJist OTKITIOYCHHMSI BBIKIIFOUATEISI B aBAPUHHBIX PEKUMAX MPEAHA3HAYCHBI PACICTIUTEIN MaKCUMAIbHOTO
TOKa, paboTarolue Mo cXeMe ¢ JCUYHTUPOBAHUEM, PACICIUTENb C MUTAaHUEM OT HE3aBUCUMOTO HUCTOYHU-
Ka, PaclenuTeIb MUHUMAIBHOTO HATPSIKECHUSI.

1.2.5.2 KoHCTpyKIMU paclenuTensi MaKCUMalIbHOTO TOKA U paclenuTeNs ¢ MUTaHUEeM OT He3aBHCH-
MOT0 MCTOYHHKA aHAJOTHYHBI KOHCTPYKIIMH SICKTPOMArHuTa OTKJIFOUCHUSI.

Jly1s BbIAUM CUTHAJIA BO BHEIIHIOO 1I€TIb 00 aBapUtHOM OTKJIIOYEHHMH BBIKIIIOYATENS B PACLICTIUTENAX
PEyCMOTPEHBI MUKPOBBIKITIOYATEIH.

1.2.5.3 PacuenuTenb MUHUMAaJIbHOTO HANIPSKEHUSI C BBIIEPKKONH BpeMEHU cpadaThIBaHUSI COCTOUT U3
3JIEKTPOMArHUTHOM YacTH U MaHeIu KoHAeHcaTopoB. Ha kopryce a1eKTpoMaraura yCTaHOBJICHA TTaHENb C
MUKPOIIEpEKIII0YaTeNeM, pe3UCTOPaMHU U IUOJAMH.

Karymika 371eKTpoMaraura COCTOUT U3 IBYX OOMOTOK:

— 00moTKH Bo3Bpata | (BeBOIBI 1-2);

— oomotku yaepxkanus |l (BeiBojb 2—3).

Pabora pacuenuTens MUHUMAaIbHOTO HAIPSKEHUS IPOUCXOAUT CeAYIOINM 00pazoM. Hanpsikenue
nutanusg Uy,,=100 B gactoToit 50 I'1, moganHoe Ha paclieMUTENb, BHITPAMIISETCS JUOIHBIM MOCTOM pac-
HENUTeNs U Yepe3 KOHTAKThl MUKPOIIEPEKITI0YaTeNs oJaeTcsi Ha 0OMOTKY Bo3Bparta. SIKopb 3JeKTpomar-
HUTAa BTATHUBAETCS U 0CBOOOXAaeT Banuk ynpasineHus 20 (pucyHok B.1), moarorasiuBas TeM caMbIM BbI-
KIF0YaTelNb K BKIIIOUEHUIO.

[Tpu 3ToMm KoHTakThl SQ1.1 MUKponepektouaTens pacuenuTess K 0OMOTKe Bo3BpaTa | u nmogkiroyar
oOMoTKy yaepxanus |l u mocnenoBarenbHo coenuHeHHble ¢ Hel pesuctopsl R1, R2 u nuon VDS. Pesu-
cropoMm R2 ycranaBimBaeTcst HEOOXOAMMOE HAPSHKEHHUE CPaOaThIBAHHUS.

[Tpu cHMKEHUM HANIPSHKEHUSI MUTAaHUs A0 HanpspkeHus cpadarbiBanus ot 0,35 10 0,5 Uy, SIKOpPB 1101
JIeCTBUEM TPY)KHHBI BO3BpaTa BO3BPAIIAETCS B MCXOJHOE IMOJOKEHHE M HAKOHEYHHKOM ITOBOPAYMBACT
BasuK yrpasienus 20 (pucyHok B.1) u oTKiIr049aeT BBIKITIOYATENb.

[Tpu cHATHM HATIPSDKEHUS TUTAHMSI cpabaThIBAaHUE PACICTTUTENS TPOUCXOINT C BBIICPKKOW BPEMEHH,
3a/laHHOM BEJIMYMHON eMKOCTH KoHAeHcartopa Cl u obmuM compotuBieHreM pe3suctopoB R3 u R4. Pesu-
ctopoM R4 ycraHaBimBaeTcst HOMMHAIBHOE BpEMsI 3aIaHHOM BBIZICPIKKH cpaOaThIBAHMS.

Brikiroyarens He BKIIOUHMTCS MOKA HAMpsDKEHHE HE BO3pAcTeT J0 3HAYCHUS HampsHKEHUS BO3BpaTa,
ue 6omnee 0,85 Uom.

1.2.6 MexaHU3MBI OJIOKUPOBOK

Onektpuueckas OyiokupoBka 3iexkTpoMarauta BkitoueHus 9 (YACI) (pucynok B.1) cocrout us
mukponepekirouarens 35 (SQL) (pucyHok B.1.2), peryara 36 u 6onra 37. [Ipu BKIFOYCHUH BBIKITIOYATEIIS
Ban 17 moBopauuBaercs U 00ToM 37 Ha)KMMaeT Ha pbryar 36, ppluar NepeKIouaeT MUKPOIIEPEKIIIOYATENh
35 (SQ1), koTOpBIi pa3pbiBacT Iielb MUTaHUS aekTpomarauTa BrmoueHus 9 (YACI) (pucynok B.1). B
MCXOJIHOE T0JI0’KeHue phiuar 36 (pucyHok B.1.2) Bo3Bpalaercs npyKuHOM.

brokupoBka OTKIIIOYEHHsI BBIOJHEHA aHAJOTMYHO OJIOKMPOBKE BKIIIOYEHMA. [IpH BKIIIOUEHHH BBI-
KJroyatens Ban 17 moBopauuBaeTcs U 601ToM 34 HakMMaeT Ha pblyar 32, pblyar nepekioyaeT MUKpore-
pexitouarens 33 (SQ2), KOTOpBIN 3aMbIKAeT LEMb BKIIOUEHHUS 3JIEKTPOMAarHUTa ONEPaTUBHOIO OTKIIOYE-
Hus 13 (YAT]) (pucynok B.1) u pa3peiBaer ee npu OTKJIIOUEHUH.

IIpu ycraHOBKe BbIKJIIOUaTENs B BhIKaTHBIE 37eMeHThl KPY ucnonb3yercs 610KMpoBKa OT BKAaThIBA-
HUS WY BBIKATBIBaHUs BBIKIIOUATENs U3 stueiku KPY BO BKIIOUEHHOM COCTOSIHHH.

brokupoBka coctout u3 peruara 24 (pucynok JK.1), nmeromero mianky JK, Tonkarens 38 u MuUKpo-
nepexirouatens 39 (SQ3). Peraar 24 mMoxxeT OBITH COEAMHEH C TeNanblo (PUKCATOpPa BHIKATHOTO AJIEMEHTA
TATOW WM TPOCHKOM. BO BKJIIOYEHHOM IIOJIOKEHUM BBIKIIOUaTens, miaHka JK peuara 24 ynupaercs B
cTepxeHb 23 (pucyHok B.1) peruara 18 u npensrcTByeT moBopoTy pblyara 24 u no3TomMy (pukcatop BbIKaT-
HOTO 3JIeMEHTa HEBO3MOXKHO OyJeT BhIBECTH U3 na3a siueliku KPY u BBIKATUTH MM BKATUTh BBIKJIIOYATENb
u3 sAueiiku win B ssueiiky KPV.
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B oTK/1I0YEHHOM MOJIOKEHUH BBIKJIHOYATENS phlyar 24 MMeeT BO3MOKHOCTh [IOBOPAYMBATHCS HA OCH
U NpU HAKATUHU Ha NeAaib UKcaTopa TAra Wil TPOCHK MOBOPAUYMBAIOT phlyar 24, KOTOPHIM yepe3 ToJKa-
tenb 38 (pucynok JK.1) mepekmouaer Mukpornepekaodarens 39 (SQ3) u 6IoKupyeT BKIIOUECHUE AIIEKTPO-
marauta BkiroueHus 9 (YACI).

ITpu ycranoske Boixitouarens B stueliku KCO G10kupoBKa BINOIHEHA € pplyaroM 24 y KOTOpOro oT-
cyrcTByeT 1utanka JK, a umeercs ranka M. B 3Tom ciydae BO BKIIFOUEHHOM MOJIOKEHUH BBIKIIOYATENS
cTepxeHb 23 poluara 18 He npenarcTByeT noBopoty peiuara 24. Ilpu noBopore peiuara 24 rutanka W no-
BOpaunBaeT BaMUK 20 MeXxaHU3Ma OTKJIIOYEHUS U Yepe3 TIry 22 ocBOOOXKIACT 3allesiKy U BBIKIIOYATElNb
oTkitouaeTcss. OJHOBPEMEHHO pblyar 24 IpyruM IUIEYOM 4Yepe3 ToJIKaTeslb 38 MepekiouyaeT MHUKpOIie-
pexirouarens 39 (SQ3) u 6nokupyer BirodeHue dekrpomaraura 9 (YACI).

IToBopoT ppluara 24 MOXET OCYILECTBIATHCS TPOocUKOM 42 win Taroi. Bo3spar Tpocuka 42 B ucxon-
HOE TOJIOKEHHE ocyIiecTBiseTcs npyxkuHoi 40. Hatspkernue 00009ku Tpocuka 42 ocymecTBiIseTcs: 00J1-
ToM 41.

1.2.7 Ilepekmoyarens

[Tepexmrouarens 10 (pucynok B.1) cocrout u3 Tpex 610k—koHTakToB THa bBBK—10 u nmpenna3znayeH
JUIS KOMMYTAIIUU UCTIOJIHUTENbHBIX 1IeTIeH MOTpeOuTeNs.

HomunanpHbple HampsokeHHsT W paboyue TOKM KOMMYTHUPYIOIIMX KOHTAKTOB IPU WHAYKTUBHOM
Harpy3ke ¢ ko3 dunuentom momrHoctr 0,7+£0,05 npu Brmouennn win — 0,35+0,05 mpu oTkmroYeHUH Tie-
PEMEHHOr0 TOKa, a TaK K€ IIPU IOCTOSHHOM BpeMeHHU He Oosee 0,05 ¢ npu OTKIIIOUEHUHU TOCTOSIHHOTO TOKA
yKa3aHbl B Tabnuie 1.

Tabmuua 1
HomunansHoOe [lepeMeHHBIN TOK, KOMMYTHPYEMBII [TocTOsIHHBIN TOK, KOMMYTHUPYEMBIH
HaIpsKEHUE KOHTaKTaMu, A, He 6oee KOHTaKTamu, A, He OoJee
Ha KOHTaKTax, B BKJIIOYAaeMBIN OTKJIIOYaeMBbIN BKJIFOYaeMBIN OTKJIFOYaeMBIN
110 - — 2 1
220 - — 1 0,5
230 10 5 — —

2 Mcnonp30BaHNE BBHIKIIOYATENIS IO HA3HAYCHUIO

2.1 OkcmmyaTalluOHHbBIE OTPaHUYECHUS

2.1.1 Ilpu 3KcmyaTallid OCHOBHBIE MapaMeTpbl BBIKIIOUATeNs: HauboJbllee pabouee HanpsHKeHUe,
HOMMHAJIBHBIA TOK ¥ HOMHHAJIBHBIM TOK OTKJIIOYEHHS HE JTOJDKHBI IPEBBINIATh 3HAUEHUH, YKAa3aHHBIX B
n.1.1.2 PD. TpeGoBaHus K BHEITHUM BO3JICUCTBYIOINUM (pakTopam ykazaHHsl B 11.1.1.1.3.

2.1.2 BeIkmrouaTeny npeJHasHaueHsl Ui paboTsl Ha BbicoTe He 6osiee 1000 M HaJ ypoBHEM MOps U
npu atMocepHoM JaBiaeHuu ot 86,6 1o 106,7 kIla.

2.1.3 Oxkpyxaromasi cpesia He J0JKHa ObITh B3pbIBoonacHoi. CoaepxkaHue KOPPO3UOHHO-aKTUBHBIX
areHTOB B OKpYXKAloLleil cpele JOKHO COOTBETCTBOBATH YCTAHOBJIEHHBIM 3HAUEHUSM ISl aTMOCQEpbI
tuna |l TOCT 15150-69.

2.1.4 Ecnu npu 3KCITyaTalluy BBIKJIIOYATENS B LEMM OOMOTOK paclenuTesnell OT He3aBUCHMOTO HC-
TOYHHKA, MUHUMAJIBHOTO HANpPsDKEHHsI HE UCIONBb3YIOTCS OJIOK KOHTAKTHI WM JPYrue KOMMYTallMOHHBIE
yCTpOMCTBA, aBTOMaTHUECKH CHUMAIOIINE UMITYJIbC Ha cpabaThiBaHHE, PEKUM pabOThl HEOOXOAUMO CorJia-
COBaTh C NPEANPHUATHEM-U3TOTOBUTEIEM BBIKIIIOUATES.

2.2 IloaroroBka BBIKJIIOUATEINS K UCIIOIb30BAHHUIO

2.2.1 Ilepen pacrnakoBKOW BBIKIIOUYATENss HEOOXOAMMO YOEIUThCS B MCIpaBHOCTH yrmakoBKu. [locrne
paclaKoBbIBaHUS BBIKJIFOYATENS IPOBEPUTH BHEIIHUM OCMOTPOM H30JSATOPHI IOJIOCOB M APYTu€ JAETalu
(cOopouHbIEC eMHUIIBI) BBIKIIOYATENS] HA OTCYTCTBUE TPEIIHH, CKOJIOB U IPYTUX JAe()EeKTOB, yOSIUTHCS, YTO
BBIKJIFOYATEIb HAXOJUTCS BO BKIIOUEHHOM IOJIOKEHHUH, U3BJIEUb SKCILTYyTAllMOHHYIO ToKyMeHTanuo. I1po-
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BEPUTH KOMILJICKTHOCTh U COOTBETCTBHE TEXHUYECKHUX JAHHBIX BBIKJIIOUYATENs B (hopMyIsipe HaAMUCSAM Ha
MIaHke GUPMEHHOM.

2.2.2. Y1anuTh KOHCEPBALMOHHYIO CMa3Ky C OTKPBITBIX KOHTAKTHBIX ITOBEPXHOCTEW BBIBOJIOB IJIaB-
HOMH 1enH.

[Tpu ynaneHMM KOHCEPBALMOHHOM CMa3Kyd HEOOXOIMMO I0JIb30BAThCS PACTBOPHUTENEM, HAIPUMED,
6ensunoM aBuaruonHasiM 5—91/115 TTOCT 1012-2013 mnwm yaiit-ciiuprom 'OCT 3134-78.

BHMMAHUE! BBIBO/IbI BHIKIIFOYATEJIA UMEIOT CEPEBPAHOE ITOKPBITHUE, IIOOTOMY
3AUYMCTKA UX ITOBEPXHOCTEM ABPA3VBHBIM HHCTPYMEHTOM HEJIOITYCTHMA.

2.2.3 OuHCTKY BBIKJIIOUYATEIIS, U30TOPOB, IPOU3BOIUTH CYXOM MATKOW BETOIIbIO WM LIETKOM C Yh-
CTOM, CYyXOW MSTKOM IETUHOM.

2.2.4. Ilpu Hanuuuy B BBIKJIFOYATENIE PACLIETIUTENS MUHUMAJIBHOTO HAMPSKEHUS CHSTh KPBILIKY 4 ¢
koprnyca 5. OTBepHyTh JBe raiiku no3uius JI (pucyrok B.1) Ha mToke ssKopst paciienuTes MUHUMAaIbHOTO
HaANPsDKEHUS U YAAJIUTh UX. BBIKIII0YaTenp 10KeH OTKIIIOUUTHCS.

2.2.5 Ilpu Hanuuuu B BBIKJIIOYATENIE PACLUEMUTENS] MUHUMAIbHOTO HAPSDKEHUS MOJaTh Ha HEro Ho-
MuHanpHOE HanpspkeHue nutanus (100 B, 50 I'x). BkatounTs BbIKIIIOYATENs BPYUHYIO, ITPU TOMOIIU phlYa-
ra 3, orkitounTh kHonkoM 21 BBIKJI, mpu 3TOM B OKHE OCHOBaHUS | TOJKHBI MOSABIISITECSA, COOTBETCTBEH-
Ho, Haanucu BKJI u OTKIJI (pucynok I'.1). Beikiatoyarens 10/KeH BKIIOYAThCS M OTKIIIOYAThCs 0€3 OTKa-
30B, YTO OIpPEAETSAETCS BU3YalbHO.

2.2.6 [IpoBepuTh DIEKTPUIECKOE COMPOTUBIICHHUE TIIABHBIX LENeH BBIKIIIOYATeNsl coriaacHo m.3.2.2.

2.2.7 IlpoBepUTh 3IEKTPUUECKYI0 MPOYHOCTh M3OJISIMM TJIaBHBIX IIETEl BBIKIIOYATENs, a TaKxkKe
AIIEKTPUYECKYIO IPOYHOCTh MEXAIIEKTPOIHOTO MPOMEXKYTKA KaX 101 BaKyyMHOM KaMepbl 1o 11.3.2.3.

[Tpumeuanue — [lepea mpoBepKoii MEKTPUUECKON TPOYHOCTH U3OJISALIUU BBIACPKATh BHIKJIIOUATEND B
MOMEILEHUH, TJI€ IPOBOJIUTCS €ro IPOBEPKA, 10 BBICHIXaHMSI pPOCBI HA HEM, €CJIM MEepPe]] 3TUM OH HaXOAUJICA
npu Huskoi (10°C u HuKe) Temmeparype.

2.2.8 IIpon3BecTy TOIKIIOUYEHHE KIEMMHBIX KOJIOJOK BBIKIIOUYATENsl K HMCIOJHUTEIBHBIM IETsIM
sueiiku KPY, B COOTBETCTBUM CO CXEMOI1 3JIEKTPUYECKOM Ha BBIKIIOYATEb.

[Tpon3BecTn yCTaHOBKY BBIKJIIOUYATENs B IIKa() YNpaBIeHHS WM BKATHIBAHWE BBIKIIOYATEINS, YCTa-
HOBJICHHOT'O B BBIKATHOM 3JIEMEHT, B suelky KPVY.

2.2.9 IIpoBeputh paboTy BBIKIIOYATENS TUCTaHIMOHHO B 1uKie BO. [Ipon3BecTn mare — mecTs ore-
panuii IpyM HOMUHAJIBLHOM HANPSKEHWM NMUTaHus npuBoda. [Ipym HanmMuumy B BBIKIIIOUYATENE pPacUENUTENsS
MUHUMAaJIBHOTO HalpsKEHUs 0JaTh HA HETO HOMUHAJIbHOE HAIPSKEHHUS.

2.2.10 ITocne BBIMONHEHUS BBIIETIEPEUUCICHHBIX pa0OT BBIKIIOYATENIb MOXKET OBITh BKJIFOUEH Ha pa-
Oouee HalpsHKEHUE TJIaBHBIX LIETEH.

2.3 Vcnonbp30BaHUE BBIKIIIOYATENS

2.3.1 lopsinok paboTsl 00CITYKMBAIOLIETO MEepCOHaNa MPH MCIOJIb30BaHUM BBIKJIIOYATENEeH CTaluo-
HApHOTO MCTIOJTHEHUSI:

— OCBOOOJMTD 3aCTOMOPEHHBIN SKOPb PaCLeNUTeNsi MUHUMAJIBHOTO HAIpsDKEHUs 1o 11.2.2.4, Ipu ero
HAJINYHH;

— YCTaHOBUTH BbIK/IIOUaTeNs B stueiiky KPY win B mikad ynpasnenus;

— TMOAKJIIOYUTH LEMH YIIPABICHUS TIPUBOIOM;

— 3a3eMJIUTh KOPIYC BBIKJIFOYATENS U MOJKIOUUTh IMHBI BBIKJIIOYATEN s K T1aBHOM LIeNU STYeHKN I
nikada yrnpaBJIeHUs;

— nojath Hanpspkenue nutanus 100B, 50 ' Ha pacuenuTens MUHUMAIBHOTO HANpsKeHUs (IIPU €ro
HaJIM4YUN);

— M0/aTh HaNpsDKEHUE IVIaBHBIX LeTell;

* BKITIOYHTD BBIKJIIOYATEIh TUCTAHIIMOHHO C ITYJIbTa YIIPABICHHS,

— OTKJIIOYEHHE BBIKJIIOYATENS] MOXHO MPOU3BOJUTH JAUCTAHIIMOHHO WJIM BPYYHYIO KHONKON OTKIIIO-

YECHHUSI.

2.4 Bo3MOKHbIE HEUCITPAaBHOCTHU U CIIOCOOBI UX YCTPAHEHHUS
Bo3MoskHBIE HEHCITPABHOCTH U CIIOCOOBI MX YCTpAaHEHMs IPUBEEHBI B Ta0IHUIIE 2.
Tabnuma 2
HeuncnpasHocts | BeposiTHas npuynHa | Crioco6 ycrpaHeHust |
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1 .Brikirouyarens
HE BKJIFOYMJICS.

OTcyTCcTBYET HaPsDKEHUE Ha KOH-
takTax 1,2, 3,4, 5 konmogku XT1 B
MOMCHT IIOJJa4 KOMaHbI HA
BKJIIOUCHHE.

HapyiieHna nmoisipHOCTb mogaun
HaIpsKEHUs MUTaHUs PUBOJIA Ha
KOHTakTax 1,2, 3, 4, 5 xkonoaku
XT1 — qi1st UCIIOIHEHHUH C IUTaHU-
€M TTOCTOSTHHBIM HaIPSIKEHUEM.
HopmanbHo 3aMKHYThIE KOHTAKThI
MUKporepekitouarens SQ3 Haxo-
JIATCS B PA3OMKHYTOM COCTOSIHUH.

He cpaboran pacuenurens MUHU-
MaJIbHOTO HAMPsOKCHUs (TIPH
HaJUYHH).

[IpoBepuTh HAJIMUKE HATIPSIKEHUS
Ha KOHTaKTax 1, 2, 3, 5 u nogauy
HaIpsKEHUsI HA KOHTAKT 4 KOJIOI-
ki XT1 B MOMEHT ImoJayy KOMaH-
JIBI Ha BKJIIOYCHUE.

[TpoBepuTh MOJAPHOCTH MOAYN
HaIpsKEHUs MUTaHUs PUBOJIA HA
KOHTakTax 1, 2, 3, 4, 5 kojoaku
XT1 — qi1st UCIIOTHEHUH C IUTaHU-
€M TIOCTOSIHHBIM HaIlPSKEHUEM.
[TpoBepuTh MEXaHU3M OJIOKUPOB-
KM BKJIFOUCHUS MPU BKaThIBAHUHU
BBIKATHOI'O JIEMEHTA B STUEHKY
KPYV.

[IpoBepuTh HAJIMUKE HATIPSKEHUS
(ot 85 mo 100 B) Ha konTakTax 21,
22 xononku XT1.

[IpoBepHTh UCIPABHOCTH LICTICH,
AJIEKTPOIJIEMEHTOB PACIICTTUTEIS.

2. Beikitoyaresb He OT-
KJIFOUMJICS (OTIepaTUBHOE
OTKJIIOUEHUE).

OTCyTCTBYET HANPS)KEHUE HA KOH-
TakTax 6, 7 komoaku XT1 B MOMEHT
MoJa4y KOMaHIbl Ha OTKIIOYEHHUE,

[TpoBepuTh HAIMUKE HATIPSHKEHUS
Ha KoHTakTax 6, 7 konoaku XT1 B
MOMEHT HOJa4yi KOMaHIbl Ha OT-
KJIIOYEHHE.

3.Beixitouarens He OT-
KJIIOYAETCsl [P MoJjaue
aBapuUitHOrO CUTHaJa Ha
pacuenuTeny MaKCuMalb-
HOT'O TOKa, Ha pacLenu-
TeNb C IUTAaHUEM OT He3a-
BHCHUMOT'0O UCTOYHHKA U
pacuenuTenb MUHIMAaIb-
HOTO HanpsiKeHus (pH ux
HaJIUYUN).

OTtcyTCcTBUE aBapUIHBIX CUTHAJIOB
Ha KoHTakTax XT1:
—12u13,14u 15,16 u 17 gna
pacuenurened MakCUMaabHOIO
TOKa;

— 19 u 20 ms pacuenuTens ¢ mu-
TaHHEM OT HE3aBHCHMOI'0 UCTOY-
HHKA;

—21 u 22 nns pacuenuTens MU-

HUMAJIbHOT'O HAIIPSIKCHUS.

[TpoBepuTh MPOXOKICHNE aBa-
PUHHBIX CUTHAJIOB HA KOHTAKThI
kononku XT1.

2.5 JleiicTBUS B 9KCTPEMaIbHBIX YCIOBUSIX

2.5.1 K skcTpeManbHbIM YCIOBUSM OTHOCSTCS CIIydad BOSHUKHOBEHMSI aBapUUHBIX CUTYaIUil IpH
JKCILTyaTalliy: BO3TOpaHUe, OTKa3 CUCTEM BBIKJIHOYATEIS.

2.5.2 Ilpu nosiBIEHUY 3araxa ropeyoi N30JA1uM, AbIMa UIX BO3TOPAHUH BBIKIIIOYATENs 00CTyKUBa-
IOLIEMY NIEPCOHATY HEOOXOAMMO IKCTPEHHO MPUCTYIMUTH K BBIIOJHEHHIO OCHOBHBIX 00s3aHHOCTEH co-
IJIACHO OIEPAaTUBHOIO IUIAHA MOKAPOTYIIEHUS, UCXOSl U3 OCOOCHHOCTEH KaXKI0ro 3HEPreTHYeCcKoro o0b-
€KTa.

2.5.3 Ilpu BOBHUKHOBEHHMHU aBapuHHBIX CUTYallMi HEOOX0AUMO:

- POU3BECTH OTKJIIOYEHHE BBIKIIIOUATENS;

- CHATB CO BCEX ILIMH, MOJCOEIUHEHHBIX K BBIKJIIOUATEI0, BEICOKOE HANIPSKEHNUE;

- CHATD C BBIKJIIOYATEIs HANPSKEHHE LeNel MUTaHus IPUBOJIA U YIPaBIEHUS;

- YCTPaHUTh NIPUYNHBI aBAPUWHOI CUTYyallNH;

- IPOU3BECTH BHEIIHUN OCMOTP BBIKJIFOUATENS C LIEIbIO BBISIBICHUS MTOCIEACTBUI aBapuHHBIX yCI0-
BUI DKCIUTyaTallul U yCTPAHUTh HX.

[Ipu oTka3e onepanyu BKIOYEHHS (OTKIIOYEHHS) WIM CaMOTIPOU3BOJIbHBIX ONEpaIUsaX BKIIOUYEHHE-
OTKJIFOYEHHE HEOOXOIMMO MPOBEPUTH HATMYKME HANPSKEHUSI HA COOTBETCTBYIOIIMX KOHTAKTAX KOJOIKU
[XT1] mo m.2.4. Ilpu HaMYMy HA KOHTAKTaX HAMPsHKEHUS! TPOBEPUTH OJI0K-KOHTAKTHI TPUBOIA (CM. CXEMY
ANEKTPUUECKYIO0 MPUHLIMIHNAIBHYIO). [locne ycTpaHeHus oTka3a MpoBeCcTH ATk UkJI0B BO mpu HoMu-
HaJIbHOM HaNps>KEeHUU B LIETIIX MUTAHUS IPUBOJIA U YIPABIEHUS IPU OTCYTCTBUU TOKA B IJIABHOM IIETIH.
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[Tpu oOHapysxeHHH TPOOOEB, pa3psI0B B ITIABHOU IIETH, IIEPErpeBa AIEMEHTOB TJIaBHOH 1IeTH HEoO-
XOJIMMO YCTPAaHUTh MPUYUHBI, BhI3BaBIINE 0TKa3. [locie ycTpaHeHus: oTkaza He00X0IMMO U3MEPHUTD AJICK-
TPUYECKOE CONMPOTUBJICHUE TTIAaBHOM 1IENu 1O 11.3.2.2, MPOBEPUTH AMEKTPUUECKYIO MPOYHOCTh U3OJISILIMI
IJ1aBHOU 11enu 1o 11.3.2.3 ¥ IPUHATH PEIICHUE O NalIbHEHIIIEH AKCITyaTalliy BBIKIIOYATEII.

3 Texnuueckoe 0OCIyKMBaHUE U U3MEPEHUE TapaMeTPOB

3.1 Texauveckoe 00CITy)KUBaHHE

B nmpouecce skcruTyataniuy BBIKIIOYATE ] HEOOXOIUMO MPOBOAMUTE: OCMOTP, TEXHUYECKOE O0CITYXH-
BaHUE.

3.1.1 Tlopsiiok ¥ MEPHOAUIHOCTh TEXHUYECKOTO OOCTYKUBAHUSI YCTAaHABIUBACTCS B COOTBETCTBHUH C
TEXHUYECKOH U AKCIUTyaTalldOHHOW TOKYMEHTAIUEH Ha AJIEKTPOYCTAHOBKH, B KOTOPBIX MPUMEHSIOTCS BbI-
KITFOYaTEIH.

3.1.2 O6beM paboT U CPOKH MX MPOBEACHHUS yKa3aHbI B TAOIHIIE 3.

Tabmuna 3
Mepbl, npuHUMaeMble IPU TEXHUYECKOM 00CITy)KUBaHUH IlepnoMYHOCTE TPOBEPKHU
1 Ocmorp:
— TPOU3BECTH BHEIIHUN OCMOTP BBIKJIFOYATEIS; [Tocne 5000 onepanuii B
— yOeauThCsl B OTCYTCTBUH TPEIIMH HA U3OJSIIMOHHBIX JACTANIAX U B 1 O WM B COOTBETCTBUH
OTCYTCTBUM MEXAHMYECKUX MOBPEXKIECHHUN; cm 3.1.1.

— OYMCTHUTH OT MUK U TPSI3U U30JIALUOHHBIE I€TaTN MSITKOW BETO-
IIbIO, CMOYCHHOHN B OCH3MHE WU YalT-CIIUPUTE;

— MIPOU3BECTU BHEIIHUA OCMOTP KOHTAKTHBIX COCTMHEHHUH BBIKITFOYA-
TeJIeH, YCTaHOBJICHHBIX B BbIKaTHBIE 31eMeHTHI siueek KPY, npu
HEO0OXOAUMOCTH MOATSHYTh KPETEeK TOKOBEIYIIIMX YaCTeH U KOH-
TaKTHBIX COCTUHEHUII;

— B0300HOBUTH cMa3ky LIMATUM 221 'OCT 9433-80 na noctyn-
HBIX TPYIIUXCS TOBEPXHOCTSIX;

— U3MEPUTD JIEKTPUUECKOE CONPOTUBIICHUE TJIABHBIX I[ETIEH;

— U3MEPUTH CONTPOTHUBIICHUE U30JIALIMH ITIaBHBIX LIETIeH
[Tocne mpoBeneHns ykazaHHBIX paOOT BBIKIIFOUATETh MOXKET JKC-
IJTyaTUPOBATHCA JI0 CIEAYIOIIEr0 OCMOTpA.

2 Texnuueckoe oOCTyKUBaHUE OnuH pa3 B IBEHAIATH JIET
3aMeHuTh KoHJeHcaTop Cl, a Takke KOHJEHCATOPHI B CXEME pac-
HEMUTENs MUHUMAJIBHOTO HAIIPSHKEHUS TIPU €TI0 HATHYUH

3.1.3 Ilpu skcrmyaTanuu BbIKIrOYaTenss W3HOC KoHTakToB KJIB mpoBepsieTcst BU3yalbHO 10 METKE
(kosb1IeBOH pHcke) Ha NoABMKHOM KoHTakTe K/IB. Ecian Bo BKIIFOUEHHOM MOJIOKEHUM BBIKIIIOYATENS MO-
JIO’KEHHE METKH COBIIAJIaeT ¢ TOPLOM HAIPABJISIIOLIEH BTYJIKH ITOJBHKHOTO KOHTAKTa, KaMeEPy 3aMEHSIOT
HOBOMU.

3amMeHy KaMepbl PEKOMEHTYeTCsl IIPOU3BOUTD MOJTHOM 3aMEHOM OJI0Ka JYroracuTeIbHOTO.

3.1.4 JIns mporHo3upoBanus aonroBeyHocTH KJIB kpome M3HOCa KOHTAaKTOB HEOOXOJUMO TaKXke
YUUTHIBaTh KOJIMYECTBO BBIITOJHEHHBIX onepaiuii O nmpu KOPOTKOM 3aMbIKAHUU U BEIMYMHY TOKOB OTKIIIO-
YeHUsl, pyKOBOJCTBYACH Tabnuueit b.1, nmpuBeneHHON B CIpaBOYHOM NPHIIOKEHUU b.

3.2 N3mepeHune napaMeTpoB

3.2.1 lng u3MepeHwus MmapaMeTpoB BBIKITIOYATENS, HEOOXOJAMMO MMETh NPHOOPHI, COTIACHO MPHUIIO-
KEHUIo A.

CO0OpKy M3MEPUTEIFHBIX CXEM, TIOPSIIOK U MOCIIEA0BATEIFHOCTh U3MEPEHUH U UCTIBITAHUN TPOU3BO-
JST B COOTBETCTBUU C TPEOOBAHUSIMU PYKOBOJACTB MO SKCIUTyaTallud Ha MPHUMEHSEMbIE MPUOOpPHI, JeH-
CTBYIOIIMX HOPM M TPaBUII, & TAKXKE C COOIOIEHNEM JIOTIOTHUTENFHBIX Mep 0€301MacHOCTH , YKa3aHHBIX B
paznene 1.
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3.2.2. ConpoTHBIIEHUE TIaBHOW LENU MEXKIY BBIBOJAMHU KaXKIOIO IOJIIOCA BBIKIIOYATENS U3MEPSIIOT
METOJIOM aMIIepMEeTpa M BOJIBTMETPA HA MOCTOSIHHOM WJIA BBIIIPSMIIEHHOM TOKE, IPY BKJIKOYEHHOM I10J10-
YKEHUH BBIKIItoUarens. TpeboBaHus kK u3mepurenabHbM npudopam nmo 'OCT 8024-90.

BrITIpsSIMIICHHBIN TOK, TOJDKEH UMETh KoddduimeHT mynbcaruu He 6omee 0,06. [Ipu n3meperun 3Ha-
yeHue Toka ycraHasiausaeTcst oT 100 o 200 A.

JonyckaeTcss IpOU3BOAUTH 3aMEpP CONPOTUBIICHUS MOIOCOB MUKPOOMMETPOM, IIPH IMOMOIIM LIYTIOB
¢ ocTpeIMU Uriamu. IIpu 3ToM NpoBOAATCS HE MEHEE MSATU U3MEPEHUN, U3 KOTOPBIX BBIUUCIISAETCS CPEIHEE
apudmMeTnyecKoe 3HaUeHUe COMIPOTHUBRIICHUSI.

ITepen 3amepoM CONIPOTUBIIEHUS BBIKIHOYATEIb HEOOXOMMO HECKOIBKO Pa3 BKIIOUUThH U OTKIIIOUUTh
0e3 HanpsHKEHUS B TJIaBHBIX IETIsX.

[IpenenbHOE 3HAUEHHE CONPOTUBIICHMS IVIABHOM LIENU B IPOLECCE IKCIUTyaTallMM HE JOJDKHO Ipe-
BBIIIATh 3HAUYCHUH, yKazaHHbIX B Tabnuue K.1.. Eciu conpoTuBieHne okaxxercs: BbIlIe HOPMbI, HEOOXO U~
MO 3a4UCTUTh U MOATSHYTh KPEIJIEHUE BCEX KOHTAKTHBIX COEAMHEHUM.

3.2.3 IIpoBepKy 21EKTPUUECKOM MPOUYHOCTH U3OJISIIUY IJIaBHOM IIEMH BBIKIIOYATENs, B TOM YHCIIE
IIPOYHOCTH BaKyyMHBIX ITPOMEXYTKOB MEXy pa3BeeHHbIMU KOHTakTamu KB npousBoasT Ha ycTaHOBKE
tura AWJI-70 unu va tpancopmarope cepun MOM—100, cHaOKEHHBIX 3alTUTHBIM aBTOMATOM C TOKOM
yctaBku (8—12) MA. McnibiTaHus IPOBOJIST UCTIBITATEIBHBIM HANPSDKCHUEM MTPOMBIIUICHHOMN YacToThl. [Ipu
ncheITannu BeIKIroyarend B stueiikax KPY umn KPVYH na 3aBone-uzrorosurene KPY Beanunna ucnoeita-
TeNbHOIro HanpsbkeHus 42 kB, npu ucnbirannu Beikitovarens B s;ueiikax KPY nimun KPYH na nefictyto-
X 00BEKTaX BETUYMHA UCIBITATEIbHOTO HAanpsbkeHus 38 kB.

Ecnu BakyymHbIH BeIKIto4aTens myHTupoad OITH, nocneanuii nepen uCbITaHUSAMU JOKEH OBITh
OTKJIFOYEH.

Bnauane ucnpITbIBaeTCSl BHELIHSAS M30JIALUS IPY BKIOYEHHOM IOJIO0KEHUH BbIKItouarens. Mcnbita-
TEJIbHOE HAINPSIKEHUE TOJIAeTCs Ha CPEAHUM MOJOC IPH 3a3€MJICHHBIX KpailHUX IOJIIOCaX, a 3aTEM MooYe-
pPEeAHO Ha KpaiHHE MOJIIoca IPU 3a3€MJICHHOM CPEAHEM IOJII0CE U KaXKJIbIM pa3 BbLIEP)KUBAETCA B TEUCHUE
naTd MUHYT. [Ipyu uCHBITaHUSAX HE OMYCKAlOTCsA cpadaThIBaHMS 3aIUTHOTO aBTOMAaTa M TMEPEKPBITUS
BHEIIHEH U30JIALIHAH.

3aTeM UCHBITHIBACTCS BHYTPEHHSSA M3O0JISILUS [IPU OTKIIOUEHHOM IOJIOKEHUHU BBIKJIOYATEN Mo0Ye-
peAHOM Mo/iayell UCIBITATEIbHOTO HAIPSPKEHUST HA HUYKHHUE BBIBOBI MTOJIFOCOB IPH HA/IEKHO 3a3€MJIEHHBIX
U COEIMHEHHBIX MEeXJy co00i BepXHUX BBIBOJAX MOJIOCOB. VcmbITaTenbHOE HANPSKEHHE IMJIaBHO MOBBI-
HIaeTcs 10 YKA3aHHOTO 3HAUEHUS U BBIJIEPKMUBAETCSA B TEUEHHE OJHOW MUHYTHIL. ECiu mpu 1iaBHOM MOAb-
€Me UCIBITaTeIbHOTO HaNpshKeHUs HaOmo1atoTest BHyTpeHHue npobou K/IB, He npuBoasmue k cpabaTsl-
BaHUIO 3alIUTHI, HAMIPSDKEHHUE JIOJDKHO OBITH CHIDKEHO 10 10-12 kB mocine 4ero BHOBB IJIABHO MOBBIIIAET-
cs1. [lmaBHOE MOBBIIIEHNE HAIPSDKEHUS JOIYCKAETCs 10 TpeX pa3. BHyTpeHHMe pa3psiibl, HE IPUBOASIIME K
OTKJIFOUEHHUIO aBTOMATA 3alllUThl, HE SIBJISIFOTCS PU3HAKOM HEYIOBJIIETBOPUTENBbHOM pabOThl KAMEpHI.

Ecnu B kamepe kakoro-imu6o mostoca HabIoAa0TCs MPOOOU PU HAPSHKEHUH HUXKE UCIIBITATeNIbHO-
rO U 3JIEKTpUYECcKas MPOYHOCTh HE JOCTUTaeT TpeOyeMOl BETMUYMHBI, TO Kamepa OpaKkyercs, BBIKIIOYATEb
BBIBOJIUTCS U3 DKCIUTyaTallui U BBI3BIBACTCS IPEACTABUTEID 3aBOAA—N3TOTOBUTEIS.

4 XpaHeHue, TPaHCIOPTUPOBAHUE U YTUIIU3ALIUS

4.1 Xpanenue

Brikitoyarens peKOMeHyeTcsl XpaHUTh B YIIAKOBAaHHOM BHJI€ B 3aKPbITOM MOMEILEHUH, 3allUIIal0-
IIEM €ro OT aTMOC(EPHBIX OCATKOB U MPSIMBIX COJTHEYHBIX JTydel WM BMOHTHPOBAHHBIM B amnmaparypy mo-
tpedutens (KPY).

JleiicTBrEe KOHCEpBAIMKM PACCUNTAaHO HA CPOK XPaHEHUs 10 ABYX JIET.

4.2 TpaHcnopTupOBaHuE

Brikitogyarens 10KEH TPaHCIIOPTUPOBATHCS BO BKIIOYEHHOM OJIOKEHUU.

VYnakoBaHHBIE BBIKJIIOYATEIH pa3pelIaeTcss TPaHCIOPTHUPOBATh JTIOOBIM BHUIOM TpaHCIOpPTa MpHU
YCIIOBUU COOJIIO/ICHUS ITPaBHJI TPAHCIIOPTUPOBAHHUS, YCTAHOBIICHHBIX Ul JAHHOTO BHUJIA TPAHCIIOPTA.

[Torpy3o-pa3rpy3ounbie paOOThI CI€AYeT BBIIOIHATh, PYKOBOJCTBYSICh HAIIUCSIMU U 3HAKaMH, HaHe-
CEHHBIMM Ha TPAHCIOPTHYIO Tapy. /i 3amuThl BRIKIIOYATENS OT aTMOC(HEPHBIX OCAIKOB MPH MX TpaHC-
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MOPTUPOBKE HA MOJAJOHE HA OTKPHITON MiIaTgopMe TPAHCIIOPTHOTO CPEIICTBA PEKOMEHAYETCS 3aKPhIBATh
rpy3 Ope3eHTOM.

4.3 Vrunuzanusa
[Tpu yTrmu3anuy BEIKITIOYATENS CIICUATbHBIX Mep 0€30MMacHOCTH HE TpeOyeTcs.

17



[Tpunoxxenne A
(pexomeHnayeMoe)
[lepeuyenp npuOOPOB ¥ MAaTEPUAIIOB,

HGO6XOI[I/IMBIX JJI TEXHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I$I BBIKJIFOYATCIIA

Tabmuma A.1
Kparkas Kaace
Haumenosanue Tun TEXHHUYECKas O6o3HaucHUE
XapaKTePUCTHKA TOHHOCTH
MukpoommeTp d-415 10 100 MxOm 4 TY25-04.2160-77
ynT cranmonapusiii | 75 HICM 150 A 0,5 IroCT8042-93
AwmmepmeTp 5-514/3 5-10 A 0,5 I'oCTg8711-93
MuTHBOIBTMETP M 1200 0-75 MB 0,5 I'OCT8711-93
Tpancdopmarop OCM 1-0,1 0,1 kBA, TY16-717137-83
V3- 220/12 B
220/5-12 (otBOI 3 B)
Armmapar ANJI-70 HaIpsDKEHUE — TY25-2030.0011-87
UCIIBITATETIFHOC
50 xB, 50 I'g

HpI/IMe‘{aHI/IC — HOHYCKaeTCH IMPUMCHATDb HpI/I60pBI APpyroro tumna € KjJiaCCoOM TOYHOCTHU HE XYiKC

YKa3aHHBIX.
Tabmmma A.2
HaumenoBanue Tun KomnyectBo O0o3Hauenue
[IpoBon HBM 4x0,5-500 250m I'OCT 17515-72
MOHTaKHBII THOKUi, CEUeHUEM
0,5 MMZ, n3omsaus 500B
bensun b 91/115 0,571 I'oCT 1012-2013
Yaur-ciupur 0,5 I'OCT 3134-78
Cwmazka [MUATUM-221 0,1 xr I'OCT 9433-80
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[Tpunoxenue b
Pexomengaiuu no oneHKe KOMMYTAIIMOHHOTO pecypca KOHTAKTOB
Kamep npu onepanusax O A pa3IMyHbIX 3HAYCHUH TOKOB K3

Taomuua b.1

Tok k3, KA 6,3 10,0 12,5 16,0 20,0
Uwucno onepanwmii O 1500 600 500 300 150

HpI/IBGHGHHI)Ie JaHHBIC MOT'yT OBITH MCIIOIL30BAHbI AJI IPOTrHO3HMPOBAHUA OTKA30B U CPOKOB 3aMCHBI
KaMCPBI ITPU YaCThIX CIIy4dasX K3.

Jlns olieHKH pearabHOW BHIPAOOTKM KOHTAaKTOB Ha INTOKE MOJBHYKHOTO KOHTaKTa KamMephl HaHECEHa
pHCKa, IO PACCTOSIHUIO OT KOTOPOH 110 (hiiaHIia KaMepbl MOXKHO CYIUTh O CTENEHU W3HOCA KOHTAKTOB. [Ipu
BUJMMOM OTCYTCTBHH 3a30pa MEXAY PUCKOHN U ¢uiaHlleM KaMepbl JaibHeHIas dKCIlyaTainns KaMepbl He-
JIOTTyCTUMA.
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[Ipunoxxenue B (cipaBouHOE)
BrIkirouaTesns ¢ 3JIeKTpOMarHUTHBIM TIPUBOJIOM

t3 ALA

OTKITIOUEHHOE TTOJI0KEHHUE BBIKITFOYATEIIS

;

@ A - A Bapuant A-A
R BritoueHHOE 10JI0KEHUE BBIKITFOUATEIS
- | |
NS I s
) Al )
N %
L ..’ F
b T | | ) _
i A 4omb o1 e ~
280 [ . g\g l + T \ HET
z D2 T
320 -
JAS:

Bapuant ncnonnennst KYI0X.674152.012-01; -04; -07; -11; -31; -34; -37; -41
375

Pazmepsl, MM

4] LB L |H
KYIOXK.674152.012; -03; -06; -10; -30; -33; -36; -40 | 150 | 432 | 515 | 456 | 568
-01; -04; -07; -11; -31; -34; -37; -41 | 200 | 516 | 400 | 540 565
-02; -05; -08; -12; -32; -35; -38; -42 | 230 | 576 | 400 | 600

0O603HaUeHHE

Pucynok B.1



b-b

BxkiaroueHHOE 0I0KEHHUE BBIKIIIOUATESIIS

NO
0
N
~J
~J

Pucynok B.1.1
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B-B

BrIKITIOUEHHOE MOJI0KEHUE BBIKIIIOUATEIS

wy

o
Vara

r-r

BxkiaroueHHOE 0I0KEHHUE BBIKIIFOYATEIIS

Pucynok B.1.2
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A — 1 Bapuant

Pucynok B.1.3
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ITpunoxenue I
(cipaBouHOE)
PacnonoxxeHne opraHoB ynpaBiaeHHUs U
MHAMKAIMK Ha TIepeHel MaHeau IpruBoa

Bb

-10-20 "KOHTAKT" \

OTKN

Pucynok I'.1
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IIpunoxenue ]
Tune! MCTIOTHEHUH BBIKIIOYATEIIEH

Ta6mmma /1.1
HomunansHOe HanpsikeHue
Pacuenurenu
YcnoBHOE Mexro- TUTAHIT [IPHBOAA
O6o3HaueHne O6o3Hayenne
N o0o3Ha4YeHNE JIIOCHOE N
KOHCTPYKTOPCKOM THia paccTOsHHE HaIpspKeHUe| HampshKeHHe MaKCH- MUHUMAIIBHOTO| C IIUTaHHUEM OT CXEMBI 2JIEKTPUIECKON
JOKYMEHTAaIUH CTIOTHCHIS MM ’ MUTAHUS yIpaBiI€HHUs |[MalbHOIO TOKA,| HAINpPsDKEHUS, | HE3aBHCHMOTO MPUHLIMITHATBHON
Unowm, B Unowm, B IIT. IIT. HWCTOYHHUKA, IIIT.
KVIOK.674152.012— 150 ~220 ~220 2 - 1 KYHOX.674152.012 33
30
=31 200 ~220 ~220 2 — 1 - "=
-32 230 ~220 ~220 3 1 1 - "=
-33 150 ~230 ~230 - - - KVYIOX.674152.012-03 23
-34 200 ~230 ~230 - - - - " -
-35 230 ~230 ~230 - - - - " -
-36 BBEM-10-20 150 -110 -110 - - - KVYI0X.674152.012-06 23
=37 200 -110 -110 - - - - "=
-38 230 -110 -110 - - - - "=
-40 150 ~220 ~230 - - - KYHOXK.674152.012—-10 23
—41 200 ~220 ~230 - - - - "=
—42 230 ~220 ~230 - - - - "=
IIpumeuanus
1 B Beikimouarensx KYHOXK.674152.012-30;-31 mormyckaercsi ycTaHOBKa PacUeNnuTellsi MUHUMAIIbHOTO HANPSHKCHUS B3aMEH PacIielTUTeNsl C TUTaHHeM OT He3aBUCHMOTO HC-
TOYHHUKA IO KapTe 3aKasa.
2 B peiimovaressix KYKOXK.674152.012-33 — KYHOXK.674152.012—42 nomyckaeTcsi yCTAaHOBKA PACHEIUTENIS C MUTAHHEM OT HE3aBHCHMOT0 MCTOYHHUKA 110 KapTe 3aKasa.
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[Ipunoxenne X

(cipaBOYHOE)
Kunemarnyeckasi cxeMa BBIKITIOYATEIIsS

Pucynok K.1
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IIpunoxenune U
(pexomenayeMoe)
TexHosorus 3aMeHbl KOHJIEHCATOPOB

BHUMAHUME! BCE PABOTBI HA MEXAHU3ME ITPUBOJIA ITPOBOJIUTH ITPU
OTKJIIFOYUEHHOM ITOJIOXKEHWHM BBIKJIFOUATEJIS.
1. Jlns 3amensl konaencaropa C1 HE0OX0aUMO:

CHSATB KpBIIKY 4 ¢ Kopmyca 5 (pucyHok B.1);

CHSTH MaHEeNb yrpasieHus 11, npeaBapuTeIbHO OTCOSANMHUB €€ OT KIyTa;

OTIasATh BBIBOJIBI KOHIeHcaTopa C1, ocnmabuTh BUHTHI YACPKUBAIOIICH CKOOBI U yIATUTh
CTapblil KOHJIEHCATOD;

- YCTaHOBHTH HOBBIN KoHieHcaTop C1 1 3aKpenuTh ero yAepKUBAKOIICH CKOOOH;
- pacrasiTh BBIBOJIbI KOHJEHCATOPA, COOIIOAAS MOJISIPHOCTD;

YCTaHOBUTH NaHeNb yrpasieHus 11 Ha mecTo;
YCTaHOBUTH KPBILIKY 4 Ha KopIyc 5.

2. Z[J'ISI 3aMCHbI KOHACHCATOPOB paCUCIIUTCIII MUHUMAJIbHOI'O HAIIPSI?KCHU S HCO6XOI[I/IMOZ

HOJIOXKUTH BBIKITIOYATENh Ha OOK;

CHSATH NaHeNb KoHaeHcaTopos 31 (paspes3 B-B, pucynok B.1)

OTHasATh BBIBOJbI KOHACHCATOPOB, 0CJIa0UTH BUHTHI yz[epmHBalomeﬁ CKOOBI U YAAIIUTh
KOHJICHCATOPBI;

YCTaHOBHUTbH HOBBIE KOH/IEHCATOPBI, PACHAATh UX BBIBOJBI, COOJIIO/Iast OISIPHOCTB;

3aKpeNuTh KOHACHCATOPHI YACPKHUBAIOLIEH CKOOON U yCTaHOBUTH MMAHEb KOHJIEHCATOPOB

31 Ha mMecTo;
BEPHYTH BBIKJIIOYATENb B HCXOIHOE MOJI0KEHHE.
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[Tpunoxenue K

OcHOBHBIE TapaMeTPBbl BBIKJIIOYATEII,
IIpOBEpsiEMBIE IIPU NIPUEMKE U TIOCTABKE

Tabmuua K.1

HaumenoBanue napamerpa,
€IMHUIIA U3MEPECHUS

Honyctumoe
3HAYEHUE MapaMeTpa

He MeHee | He Ooiee
1 2 3
DNEKTPUUECKOe COMPOTUBIICHHUE IJIABHOM IIETH ITOCTOSHHOMY TOKY'
- s Beikarouarenei ¢ | vom 630 u 1000 A, MkOMm 50
- miis BeIKTrogaTesaeh ¢ | oM 1250 u 1600 A, MkOM 40
DnekTpuyeckas MPOYHOCTh U3OJISIIUY IJIaBHOM 1enu, kKB 42
OnekTpuyeckas IPOYHOCTh U30JISALUY LETIEN yrpaBiieHUs NpuBoja, kKB 2,0
CormnpoTHuBICHUE U3OJISIIUU TTIaBHOH 11enu, MOM 10000
ConpoTuBieHne N30JSILMU LIeNel yrpaBieHus npusoaa, MOm 20
BpeMst BUOpannu KOHTaKTOB TP BKIIFOUCHUH, MC 2,0
Pa3HOBpeMEHHOCTh 3aMBIKaHUS KOHTAKTOB TJIABHOM IIETIH
MIPU BKIIFOYCHHH, MC 3,0
Pa3HOBpeMEHHOCTH pa3MbIKaHUsI KOHTAKTOB TJIABHOW IETIH NIPU OTKITFOYE- 2,0
HUU, MC
CpenHsisi CKOPOCTh MOJIBMKHOTO KOHTAKTa KaXKIOTO MOJTFOCA IPU BKITIOYE- 0,5 0,9
HUU Ha MOCJIETHUX 3 MM X0/1a 10 3aMKHYTOTO MTOJIOKEHHUSI, M/C
CpenHsist CKOPOCTh TIOJIBFPKHOTO KOHTAKTA KaXKJIOT'0 TIOJIFOCA TP OTKITFOUSHUH,
Ha MEPBbIX 3 MM X0/1a OT 3aMKHYTOT'0 MIOJIO’KEHUS, M/C 1,0 15
CoOcTBeHHOE BpeMsI BKITFOUCHHS, MC: 90
CoOcTBEeHHOE BpeMsT OTKIIFOUEHUS, MC 40
X071 TTOIBIKHOTO KOHTAKTa Ka)KIOT0 MOJTI0CA OT OTKIIFOUSHHOTO TTOJIOKEHHUS
JI0 3aMBIKaHHsT KOHTAKTOB, MM 6,0 8,0
Bri0er moBMKHOTO KOHTAKTa MPH OTKITIOUYEHHH, MM 2
Bo3Bpar noJBMXKHOTO KOHTAaKTa MPU OTKIIFOYEHNUH, MM 1,5
Jnana3oHbl HanpsHKEHUH Lienel TUTaHus IPUBOJIa M YIIpaBieHus, %
Un.zom:
A) npu onepanuy BKIOYECHUS:
- LIENIb TUTaHKs BKIKOYAIOIIErO MIEKTPOMarHnuTa 85 105
- [IETH YTIIPABJICHUS 85 110
B) npu oneparuu oTKIIOUSHUS:
- JUTSI TIEPEMEHHOTO TOKa 65 120
- 17151 TOCTOSIHHOTO TOKa 70 110
Toku moTpeOIeHus IEKTPOMArHUTOB TIPUBO/IA TIPH HOMHHATBHOM
HanpsbkeHuu nuranus 230 B nepemenHoro Toka, A:
— BJIEKTPOMArHUT BKIFOUYCHUS 35
— 3JIEKTPOMArHUT OTKJIIOYECHHUS 0,45
(0,7;1,5)
Toku notpebieHus 3IEeKTPOMAarHUTOB MPUBOJIA TP HOMUHAIBHOM
HanpspkeHuu nutanus 220 B mocrostHHOTO TOKa, A:
— DIIEKTPOMArHUT BKIKOYEHUS 35
— 3JIEKTPOMArHUT OTKIIOYECHHUS 0,45
(0,7;1,5)

Toxu HOTpC6HCHI/I$I QJICKTPOMArHuTOB NIpHUBOAA ITPU HOMUHAJIbBHOM
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HanpspkeHuu nutanus 110 B nocrosiHHOTO TOKA, A:
— DIICKTPOMArHUT BKJIFOYCHUS 70
— 3JIEKTPOMATHUT OTKITIOYCHHUS 0,9 (1,3;3,0
[TapameTpsl pacuenuTensi MaKCUMallbHOTO TOKA:
— TOK cpabarbIBaHus, A 2,7(45) | 3,355
— noTpebsieMas MOIITHOCTh IMPU HEMOATIHYTOM sikope, BA 40
[TapameTpsl pacuenuTe s MUHIMATLHOTO HAMIPSHKCHHUS .
- HanpsbKeHue cpabarpiBanus, B 35 50
- HaTpsDKeHHe Bo3Bpara, B - 85
- MOIIIHOCTH MOTPEOICHUS IPU MOATIHYTOM SKOPE 1 HOMUHAIBHOM
HanpsbkeHuu, BA - 30
- BbIJIEpKKA BpeMEeHH cpabaThIBaHUsI MUHUMAJILHOTO PaCIeUTENs
HaNpspKEeHUs (B 3aBUCUMOCTHU OT UCIIOJIHEHUS), C 0,5 1,1
(1,25 (1,95
2,0 2,8
2,75 3,65
3,5) 4,5)
Tok moTpebaeHus paclenuTeNs C MUTaHUEM OT HE3aBUCUMOT0 HCTOYHHKA
[P OTKJIIOYEHUHU, A
- mpu Un.Hom 220 B mocTossHHOTO TOKa - 0,45
- ipu Un.Hom 110 B mocrositHHOTO TOKA - 0,9
- mpu Un.nom 230 B mepeMeHHOr0 TOKa - 0,45(2,0)
DUs0mstumst neneit curnanmsamnum pacuenuresneil mposepsieTcs HanpsbkeHnuem 1kB.
[TPUMEYAHMUE — DnexTpoMarauThl U paclenUTeNd CO 3HAYEHUAMH 1apaMeTpPOB, YKa3aHHBIMU B
CKOOKAax, M3TOTABIMBAIOTCS TI0 3aKa3y.
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