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Hacrosimiiee pykoBoACTBO 10 3KcIuTyaTaryn (panee PD) npeanasnaueHo ams u3yde-
HUS YCTPOMCTBA, MPUHLININA IEUCTBHUS, PABUJI HACTPOUKH, PETYIUPOBKH U SKCILTyaTalun
BbIKJTIIOUaTesneil BakyymHubix Tuna BBA-1,14¢ ecrecTBeHHBIM BO3IYIIHBIM OXJIAXKIACHUEM
MIPOU3BOJICTBEHHO-TEXHUYECKOTO Ha3HAYCHUS C JIEKTPOMArHUTHBIM MIPUBOAOM (J1ajee
BBIKJIFOYATEIIH), B TOM YHUCJIC C 3JICKTPOHHBIM MUKPOIPOIIECCOPHBIM PACLICTUTEIIEM MaK-
CUMAaJIBHOTO TOKa — OJIOKOM yrpaBiieHus BeikirouatesieM bYB (nanee BYB) u comepxxur
YKa3aHUs 10 MOATOTOBKE K paboTe, TEXHUIECKOMY OOCTYKMBAHUIO U 0€30T1aCHOM IKCILTya-

TallM{ BBIKJIFOYATECIICH.

BHUMAHME! ITutanue BBIKIIOYATENS OCYIIECTBIIIETCS OT CETEBOIO HaIpsikKe-
Hus. KpatkoBpemenHo BYB nomyckaeT nurtanue ot BCTpPOEHHBIX CHIIOBBIX TpaHc(hopMa-
TOpPOB Npu ToKe riaBHoU 1enu He Huxke 200 A. VMcnonb3oBaHue BbIKIIIOUaTeNs 0€3 onepa-
TUBHOTO CETEBOT'0 HAIIPSKEHUSI MOKET MPUBECTU K HEMPABUILHOMY (DYHKIIMOHUPOBAHHUIO

BYB.

Bo3M0X&HOCTh paOOTHI BHIKJIFOUYATENS B PEKUMAX U YCIOBUSAX, OTIIMYHBIX OT OTOBO-
PEHHBIX B HacTosmIeM PO, nomkHa OBITH COTIIACOBAHA C MPEANPUATHEM-U3TOTOBUTEIIEM U
odopmiieHa pemeHreM. McnoJsib30Banue BoIKJI04YaTes ¢ BYB B ceTsix ¢ Tupucrop-
HBIMHM NPeodpa3oBaTeIsIMU OTPAHUYEHO M BO3MOKHO TOJBKO MO COTJIACOBAHUIO B

HHIUBHUAYAJIbHOM NMOPSAKE, C 10PA00TKOI BHIKJII0YATEISI HA 3aBO/Ie-U3r0TOBHUTEIE.

1 OIIMCAHUE U PABOTA BBIKJIIOUATEJIEN

1.1 Ha3Hauenue BBIKIIIOUYATEIIEN

1.1.1BsIkrouarenu npeaHazHaueHbl I MPOBEICHUS TOKa B HOMUHAJILHOM PEXKU-
M€, OTKJIFOUEHUSI TOKA MPU KOPOTKUX 3aMBIKaHUSX, IEPETPY3KaX U HEAOMYCTUMBIX CHU-
KEHUSIX HAMPsHKEHUS, a TAaK)Ke JJI ONePaTUBHOTO BKIIFOUEHHUS U OTKJIFOYEHUS MPUEMHU-
KOB 3JIEKTPUYECKON SHEPIUH U BBITIOJIHEHUS CEPBUCHBIX (PYHKIIUMA B DJIEKTPOYCTAaHOBKAX

OTpacier HApOJIHOTO XO34MCTBa.

Beiki10yaTesanb He ABJAETCH KOHTPOJIbHO-U3MepHUTeNbHBIM Ipudopom. Tabduio
BYB npennazHauyeHo sl BBeleHHs YCTABOK, a €ro MOKa3aHUs HOCAT HH(POPMATHUB-

HBIH Xapakrep.

Kareropus npumenenus Beikiatouarenei - B mo 'OCT P 50030.2-9Briknrouarenu
MpeaHa3HAYEHBI JJIs pa0OTHI B ITKadax yrnpaBiIeHHs, YCTAHOBICHHBIX B TOMEMICHUSX, Ka-

Teropus pasMmelneHus u kimmatudeckoe ucrnojgnenre Y3 mo 'OCT 15150-69.



1.1.2 TunoucnoyiHeHUs BBIKJIIOUaTeNeH npuBeaeHsl B Tabauie 1.

Ta0Omuma 1
YcnoBHOe 0003HAUEHNE OO0o3Hauenue Ko- Komnuuectso Komnuuectso
THUIIOUCIIOJITHEHUS - HE3aBUCUMBIX CBOOOIHBIX
BBIKJTFOYATEIS HZET_ pacrenurenci BCIIOMOTaTEIbHBIX
ByB, | Ha HOMHHAIBHOE KOHTAKTOB, IIIT.
wr. | HAIpsDKEHHE, IT.
3aMBbI- Pas-
24B 220B Kalo- MBIKa-
e 1200100 (
BBA-1,14-20/100Qy 3 KVIOX. 641757.001 _ _ 1 1 1
BBA-1,14-20/1000-Y3 | KYIOX. 641757.001-01 _ 1 _ 1 1
BBA-1,14-20/1000-2/3 | KYIOX. 641757.001-02 1 _ 1 1 _

1.2 TexHuueckre XapakKTEPUCTUKH BBIKIIIOUaTENIeH

1.2.13Ha4yeHnss OCHOBHBIX TEXHMUYECKUX XapaKTEPUCTUK BBIKIIOYATENEH puBee-
Hbl B nacriopte KYHOXK.641757.0011C, npuitaraeMoM K BBIKJIFOYATEISIM.

1.2.2T'abapuTHble, yCTAaHOBOYHBIE U MPUCOEINHUTEIBHBIE pa3MePhl BHIKIIOUATENEH
IIPUBEJICHBI B IPUIIOKEHNUHU A.

1.2.3Ilepeuenn 060pyaoBaHUs U TPUOOPOB, HEOOXOAUMBIX JIsl KOHTPOJIS, pEryiu-
POBaHMs U HACTPOMKHU BBIKJIIOUYATEIIEH, IIPUBEIECHBI B IPWIOKEHNH b.

1.2.4DnexTpuyeckas NpUHIMINAIBHAS CXEMa BbIKIJIOUATENIeH IIPUBEICHA B IIPU-
noxeHuu E.

1.2.5BpemMATOKOBBIE XapaKTEPUCTUKH BhIKIIoUarenei ¢ bYB npuBeneHs! B
PWIOKEHNUH [] .

1.3 VYcrpoiicTBo 1 paboTa BBIKIIIOUATEEH

1.3.11Ipuniun paboThl BHIKJIFOYATENCH

1.3.1. 1 Ipunuun paGoThl BRIKJIIOUATEIEH OCHOBAH Ha FallIeHUH B BaKyyMe JJIeK-
TPUUYECKOM JyT'H, BO3ZHUKAIOIIEH IPU pa3MbIKaHUM KOHTAKTOB. biaronaps BEICOKOH 3J€K-
TPUUECKON IPOYHOCTH BAKYYMHOT'O IIPOMEKYTKA U OTCYTCTBUIO CPEJIbI, TOAIEP)KUBALO-

el TOpEHHUEe NYTH, JIEKTPUUYECKAs Ayra pacnagaeTcs U racHeT.

1.3.2¥ cTpoiicTBO BBIKITHOUATEIEH

1.3.2.1Beixmmrouarens (cM. mpuiiokeHue [') COCTOUT U3 CIIeIYIOIIMX OCHOBHBIX Y3-
JIOB!

- KOpmyca;
- Kapkaca;

- KaMep AyrOracurTeibHbBIX BAKYYMHBIX,



3JICKTPOMArHUTa BKIIFOUCHUSI,

3JICKTpOMAarHuTa OTKJIHOYCHU,

IUIATHI YIIPABJICHUA,

BYB (mns Beikirouatens ¢ BYB).
1.3.3PaboTra BeIKIIFOUaTENEH

1.3.3.1HopmanbHOE COCTOSIHHE TIIaBHOM IIETH BBIKIIOYATEINS — OTKIIOYEHHOE.

BxirodueHue BuIKIIOUATENCH OCYHICCTBIACTCA C TIOMOIIBIO 3JICKTPOMATIHUTHOT O
IMpuBOaA, CHA0>XEHHOT'0 MEXaHU3MOM CBO60,Z[HOFO PacucCIyICHUsA, HE IMTO3BOJIAIOMICTO ITPH-
HYIAUTCIIBHO YACPKUBATH allllapaT BO BKIIFOYCHHOM ITOJIOKCHUH IIPU MMOCTYIVICHUH KO-

MaHJbI Ha aBapHﬁHOC OTKIIFOUYCHHUC.

JUiist BKITFOUEHUS DJIEKTPOMAarHUTHOTO MPUBOa HEOOXOMMO MOAATh Ha KOHTAKThI 1
u 2 pazpéma PI110-22 XP1 cM. 35eKTpHYECKYI0 TPUHIUITHAIBEHYIO CXeMY MTPUIIOKEHUE

E) HoMuHaNBHOE HANPSHKCHHE ST YIIPABJICHUS BBIKIIIOYATEIICH.

BxitoueHne BhIKITIOUATENeH MPOU3BOAUTCS KPATKOBpEeMEeHHBIM (0K0JI0 1c) 3ambIka-

HUEeM KOHTakToB 15u 16 pazpéma PI110-22.

IIpumeuanue — /{ns exnrouenuss — OMKIIOUEHUS PEKOMEHOYEeMCs UCHOb308aMb
KHONKY ¢ camogosspamom (cm. pekomeHoyemyro cxemy ynpasienus npunodicerue E) na

HomuHanvHoe Hanpsixcerue 250 B, kommymupyemuoiii mox 0,5A4.

[Tpu HaXkaTHK KHOTIKM BKJIFOUEHHUS HANPsDKEHUE TOJAETCs Yepe3 pa3MbIKAIOIIne
KOHTaKThl: MUKkponepektouatens SQ2,pene K1.1, MukponepekitoyaTesnss KHOIKUA PyYHO-
ro otkimodeHus SQ7,Ha karyniku myckarens KM1, a takxe Ha katymky pene K1. [Tycka-
TeJb BKJIIOYAETCS, ONIEPAaTUBHOE HANPSDKEHUE MUTAHUS MTOCTYNAET HA AIEKTPOMArHuT

BrroueHus YAL.

Ipumeyanue - Pene K1 npeonasnaueno 013 npedomepaueHuss MHO2OKPaAmHo2o no-
8MOPHO20 GKIIIOUEHUSI BIKNIOYUAMEISL NPU OOHOBPEMEHHOM HANCAMUU KHONOK BKIIOYEHUS U
omxkouenusi. Mukponepexmouamenv SQ4npeonazuauen 0 6IOKUPOBKU BKIIOYEHUS Bbl-

Kjrodyameélisd, eCiau MeXAHU3IM 3au;éﬂl<u He 6EPH)JICA 8 UCXOOHOE NOJI0JHCEHUE.

9J’ICKTpOMaFHI/IT BKIIFOYCHUS MMOCPEACTBOM HITOKA TOJKACT PbIYa)KHYIKO CUCTCMY,
KOTOpas 3aMbIKa€T KOHTAKTbI IJIaBHOM LCTIM — BaAKYYMHBIC AYTrOoraCUuTCIbHBIC KaMEPhI,

BBIKJIFOYATENb BKJIKOYAETCS, BCTAET HA MEXAHUUYECKYIO 3allIENIKy U MEPEKII0YaeT BCIIOMO-



raTejibHble KOHTaKThl. KOHTAKThI SQZpaSMBIKaIOTCﬂ, CHUMAIOT HAIIPSIKCHUC ITUTAHUA C

nyckaresss KM1 u oTKITI04aroT 1emb 3JIeKTpoMarauTa BkirodeHus YAL.

OTKIJIIOYEHHE BBIKITFOUATEIIS IPOU3BOIUTCS KPATKOBPEMEHHBIM (0K0JI0 1 ¢) 3aMBblI-
kaHueM KoHTakToB 17u 18 paznéma PI110-22.Hanpsokenue uepe3 konTaktsl BBK SQ1.3
noa€Tcs Ha AIEKTPOMATHUT OTKIIOUEHUsT YA 2. DIeKTpOMarHuT OTKIIOYEHUs cpadaThl-
BAET Y NMPOBOPAYMBAECT BaJ 3alIENKH. PpiuaxkHas cucrema nmoj AEMCTBUEM BO3BPATHOU
IIPY>KUHBI BO3BPAIAETCS B UCXOMAHOE IMOJI0KEHUE, OTKIIIOYAET IVIaBHBIE KOHTAKTHI, IIEpe-

KIHOYacT BCIIOMOTI'aTCIIBHBIC - BBIKIIIOYATCIb OTKIFOYHMIICH.

Pyunoe otkmrouenue npousBoaurcs kHonkoit PYUYHOE OTKIIFOYEHUE, mexa-

HUYECKH CBSI3aHHOU C BAJIOM 3alllEIKH.

1.3.3.20T1kn04eHre BRIKIIOYATENSI HE3aBUCHMBIM PaclieNUTeNIeM MPOU3BOAUTCS
noJjlayeil HOMUHAJIBHOTO HanpshkeHUs Ha KOHTakThl 19, 20pa3néma XP1. Hanpsixenue
yIpaBJICHUS Ye€pPE3 BKIIOUEHHBIN 3amMbIKatonuii KoHTakT SQ1.4noctynaeT Ha 31eKTpo-
MarHuT He3aBHUCHMOTo pactienurens YAI. DIeKTpoMarauT cpabaThiBaeT, IPOBOPAYUBACT
BaJI 3aENKN U OTKJIFOYAET BBIKITIOYATEIb, TPH 3TOM KOHTaKT SQ1.4pa3mbikaercs.

1.3.3.30TKki04yeHre 1Mo aBapuiHOMY CHMDKEHUIO HanpsiKeHus npousBoautcs bYB.

Hamnpsoxenue rinaBao# 11enu yepe3 KoHTakThl 8, 9, 10pazbema XS2 nmogaeTcs Ha
BYB.

Ipumeuanue - Uzmepumenvhvie yenu nanpsiscenus bYB (6cmpoennoco munumans-
HO20 pacyenumens HANPSHCEHUS) NOOKIOUEHbl K 2IA6HOU Yenu 8bIKIIYamens Ha npeo-
npuamuy - uz2omosumesie.

IIpn aBapuitHOM CHMXEHNM HanpsbkeHUs bYB BeigaeT curnan Ha KaTyniky 2JeK-
Tpomaruuta oTkioueHus: Y A2 ¢ kontaktoB 13, 14pazbema XS2u mpou3BOIUT OTKIIIO-
YEHUE BBIKIIOYATES.

Ilpumeuanue - Hacmpoiika ycmagox npouzgooumcs 6 COOmeemcmeuu ¢ pykogo-
ocmeom no sxcnayamayuu Ha BYB KYIOK.421415.006P0.

1.3.3.4Brixmmrouarens ¢ BYB umeer TpexypoBHEBYIO 3aIUTY 1O CBEPXTOKaM (TOK
MePEerpy3KHu, TOK KOPOTKOTO 3aMbIKaHUS, TOK OTCEUYKH).

IIpumeuanue - Yemasku no moxkam u 6pemeru OmMKIO4eHUsi HACMpausaromcst 8 COOm-
gemcmauu ¢ pykogoocmeom no sxcniyamayuu Ha bYB KVIO)K.421415.00P0.

[Tosinenue cBepxTtoka bYB oTcrnexxuBaeT mocpencTBOM JaTYUKOB TOKA, YCTAHOB-

JICHHBIX Ha BECPXHUX TOKOBBOAAX BBLIKJIIOYATCIIA. Curnansl ¢ AaTUYUKOB TOKA MMOCTYIIAOT Ha
7



KOHTaKThl u3MepurenabHoro pazbema XS3 BYB. [lpu nosiBineHun cBepxToka, 1o ucTeue-
HUU BBICTaBJIEHHON BpeMeHHOU 3aiepkku, bBYB uepes kontakter 13, 14pazbema XS2mo-
JaeT KOMaHAY Ha OTKJIIOYEHHUE Ha DJIEKTPOMArHuT Y AZ2. DIeKTpOMarHuT cpadaTbIBaeT,
cOMBAET 3allEeNKy U BBIKIIOYATEIh OTKIIOYACTCS.

Ilpu numanuu onepamusHwvix yeneti NPUBOOA GbIKIIOYAMENL OM 0OHOU Cemu ¢ CUNo-
gotl (enaeroll) Yenvio BLIKIIUAMEN 8 MOMEHM NPOXOACOeHUs: ceepxmokos (nepespysKa,
K3) npu crudsicenuu u nponadanuu HanpsajiceHus 8 yensx npusooa 3awummusie QyHKYuu
8BIKIIOYAMeEISl COXPAHAIOmMCs 3a cuem numarnust bYB eviknouamens om ecmpoeHnuvix cu-
JIOBbIX MPAHCHOPMAMOPO8 MOKa.

MunumanvHnoe 3naueHue moka 6 CUl080l yenu gulkaodamens, npu komopom bYB
coxpamsiem c8oio pabomocnocobHoCmy, 6e3 ONepamueHO20 HANPAXCEHU NUMAHUSL -
2004.

1.3.3.5Bakyymnast myroracuteiabHas kamepa 8 (cM. mpuiokenue I') cocrout us3
repMETUYHON O0O0JIOUKH, BHYTPH KOTOPOW PACIOJIOKEHBI 3IEKTPOCTATUUECKUE SKPaHbl,
MOJBM)KHBIA M HETIOJIBF)KHBIA KOHTAKThl. BHYTpH 000JI0OUKHM CO37AETCS BaKyyM MOPSIKA
102 a (7,5% 10° MM pT.cT.). JIist coeqMHEeHHSI 3JIEMEHTOB KaMephbl IIPUMEHSIETCSI CBapKa
U maiika TBepAbIM NpUIoeM, 00eCleUnBaIOIINE BHICOKUN YpPOBEHb BaKyyMa B KaMmepe B
TEYEHHE BCETO CPOKa CITY>KOBI.

BryTpu 000109KH TOABUKHBIA KOHTAKT YKPEIUIEH HA METAJUTMYECKOM CHITh(OHE,
00€eCIeynBaroIIeM OCEBbIE IEPEMEIICHHS] KOHTAKTa U, OJHOBPEMEHHO, FTEPMETUUYHOCTh
BHYTPEHHEH MOJIOCTH 000JIOYKH.

Pa3oMKHyTOE M0JI0)KEHNE KOHTAKTOB B KaMepe 00ecreynBaeTcs MocpeicTBOM yc-
TAHOBJICHHOW B BBIKJIFOYATENIEC OTKIIOYAIOLIEH MTPY>KUHBI.

DKpaH KaMepbl 3aIIUIIAET BHYTPEHHHUE MIOBEPXHOCTH U30JITOPA OT OCAKICHUS
IPOJYKTOB 3PO3UM KOHTAKTOB, OJIarojaps 4eMy COXpaHseTCs BHYTPEHHSS U301 Ka-
MEpBI ITOCJIE€ MHOTOKPATHBIX KOMMYTAIIHI TOKA.

B BakyyMHOI 1yroracuTelbHON KaMepe MPOUCXOAUT KOMMYTalUs - TpoLiece 3a-
MBIKaHUS U Pa3MbIKaHUSI DJIEKTPUUYECKOH 1IETH.

[Tpu pa3mMbIKaHUK HEMTOABUKHOTO KOHTAKTA C TIOJIBFKHBIM ITPOUCXOIUT TAIICHHE
ANEKTPUYECKOM IyTH TOKA OTKIIOUEHHS. 32 CUET YMEHBIICHUS KOJIMYECTBA KOHTAKTHBIX
TOYEK MEXTY KOHTAKTaMH U pOCTa INIOTHOCTH TOKA, TPOTEKAIOLIErO YEPE3 OCTABIINEC

KOHTAKTHBIC TOYKH, HA 3aBepma}omeﬁ CTaIX Pa3MbIKaAHUA ITPOUCXOAUT PACIIJIABJICHUC U



HCTIapeHue MaTepralia KOHTAKTOB, U B MapaxX MeTalljla BO3HUKACT DJICKTPUICCKUN pa3psij,
NePeXOSAIINI B TyTOBYIO CTaaui0. braromapst HU3koMy AaBJIEHUIO B KaMepe BOKPYT KOHTaK-
TOB MPOUCXOIUT UHTCHCUBHAS TU(dy3ust (MenoHM3aIus) yroOBOro CToOI0A, U {yra TacHET.

[TockonpKy B KamMepe MPaKTUYECKH OTCYTCTBYET Cpeia, KOTOpasi MOorja MPOBOJINTH
AIIEKTPUIECKUI TOK, DJIEKTpUUECKas Iyra P pa3MbIKaHUU KOHTAKTOB FaCHET OBICTPO,
BOCCTaHOBJICHUE MEXIIEKTPOTHOTO MPOMEXKYTKA MPOUCXOTUT OBICTPO, CO CKOPOCTHIO OT
5 1o 50kB/MKc. DTO 1aeT BO3MOKHOCTD MOTyYUTh HEOOXOAMMBIE KOMMYTAITUOHHBIC Xa-
PaKTEPUCTUKH BBIKITIOYATEIIS.

[Ipu BKIIFOUCHNH U CONMMKEHUH KOHTAKTOB, €1I1€ JI0 UX COMPUKOCHOBEHHSI, IIPOUC-
XOJUT MPo00ii, 1 00pa3yeTcs AMEKTpUUIECcKas Ayra Tak e, Kak U mpu oTKirodeHuu. [lo-
ATOMY MEIIJICHHOE CONMMKCHHE KOHTAKTOB MPUBOANT K JOTIOTHUTEILHOMY, HeXKeIaTelb-
HOMY BBIJICJICHUIO TEIJIa, PACIIJIaBICHUIO METaIa KOHTAKTOB M X OTUIABJICHUIO B OJTHOM
WIN JJaKe B HECKOJIBKMX TOUKaX.

[To mpuurHe MEUICHHOTO COMKEHHSI KOHTAKTOB TAaK)KE€ MOKET BO3HUKHYTh U BUO-
parusi KOHTAKTOB MOCJIE 3aMbIKaHUS, TaK Ha3bIBaeMbIi ipedesr. /s OpicTporo rameHus
OYTH U TSI IPEAYIPEKICHIS BOSHUKHOBEHHS Ipebe3ra HeoOXoaruma BBICOKasi CKOPOCTh
JIBYDKEHUS TTOABUKHOTO KOHTAKTa MIPH OTKIFOUCHUH U BKIIOYCHUH.

1.3.3.6Kopmyc 20 (M. npuioxenue I') sBiseTcs OCHOBHOM HecyIeld U H30JIsIIN-
OHHOU JIETaJIhI0, HA KOTOPOU 3aKPEIUISIOTCS BCE SJIEMEHTHI TJIaBHOM IEMH: KaMephl BaKy-
yYMHBIE TyroracutenbHbie 8, TokoBBOIbI 7. Kopmnyc 20, M3roTOBICHHBIN U3 MEXaHUUECKH
IIPOYHOTO AJICKTPOHU3OJIAIIMOHHOTO MaTepraia, COBMECTHO ¢ H30JsATopoM 12 obecreunBa-
€T HEOOXOIMMYIO AJIEKTPUIECKYIO TPOYHOCTH TJIABHOM IIEMH OTHOCUTEIBHO IIETH YIIPaB-
JICHUS M OCTAJIbHBIX YacTel anmapara.

1.3.3.7Kapkac 14 ciyxut a1st kperienus kopmnyca 20, mpuBoja, JUIeBON aHeH,

IJIaThl yIpaBieHus 9.
1.3.3.80nekTpoMarHuT BKIFOYEHUS 1 CIy>KUT JJ1s1 BKIIOUEHHS BBIKIIIOYATEIS.

1.3.3.990eKTpOMaruuT OTKJIIOUEHUs 2 U HE3aBUCUMBIN paclenuTelNb 3 CIy>KaT s

OTKJIFOYCHUA BBIKJIHOYATCIIA ITPHU OIICPATHUBHOM HJIN aBapHﬁHOM OTKIKOYCHHMU.

1.3.3.10PbryakHast cucTeMa 00ecIeunBaeT rnepeaady yCrIns BKIIOUeHus (0T dJIeK-
TpoMarHuTa BitoueHust 1) u otkimodenus: (0T BO3BPATHOM MPYKUHBI) HA IITOK KAMEPHI.
B HOpManbHOM COCTOSTHUY phIYar 3aliénku yaepxxubaercs pukcaropom. [pu mo-

Ja4ye TOKA Ha 3JEKTPOMArHUT BKJIFOYEHHS 1 IITOK Yepe3 phlYaKHYH CUCTEMY IOBOpPAYH-



BaeT BaJl, KOTOPBIN CKMMAET BO3BPATHYIO MPYKUHY U 3aMBIKAET KOHTAKTHI TJIABHOH IIETTH.
[1o okOHYaHUU JBMKEHUS ITOKA 3JIEKTPOMArHuTa pblyaskHasi cucteMa UKCUPYeTCs CKO-
00, HE TTO3BOJISISL BBIKITIOYATENIO OTKIIOYUTHCS. [1ITOK 3yiekTpoMarauTa BO3BpaliacTcs B
MCXOHOE TIOJIOKEHUE.

[Ipu oTKIIIOYEHUH BBIKITIOYATENS (PUKCATOP, TPOBOPAYMBASACH, OCBOOOKIAET PhI-
YaXKHYI0 CHCTEMY. BrIKitouarens noJ AeMCTBUEM BO3BPATHOM NPYKUHBI OTKIIFOYAETCS, a
pBIYaXKHAS CHCTEMA BO3BPAILIAETCS B ICXOIHOE MOJI0XKeHHEe. BhIKTioyaTens TOTOB K BKIIIO-
4yeHu1o0. B cinyuae HeBO3BpallleHUs PhIUa)KHOM CUCTEMBbI B UCXOIHOE TOJIOKEHUE, MUKPO-
nepexmouarens SQ43ampikaet 1ensb pene K1, pene pasmbikaet nens nmyckatenst KM1 u
CHUMAET HamnpspKeHue ¢ BKItovaroien karymku YAL, npenoTBpaiias e€ neperpes.

1.3.3.11"acutens 15 CayKUT IJisi CMSITUCHHS YJIapOB PHIYAKHOU CUCTEMBI U
YMEHBIIIEHUS BBIOETA U BO3BPATA MOABUKHBIX KOHTAKTOB KaMEPHI.

Jlns perynupoBku racutenis 15Heo06Xo1umMo 0cBOOOIUTh TAKK 1 BpallleHHEM
IITOKA YCTAHOBUTH TACUTENh TaK, YTOOBI B OTKIIOUYEHHOM TIOJIO)KCHUH TaCUTETh UMEIT
cBOOOIHBIN X0 cTakaHa racureist oT 0,110 2 mm.

1.3.3.12bVYB cayxuT A onpeesacHus Biuaa aBapuiHON CUTYalluM M OTKJITFOYEHUS
BBIKJTIOUATENISI B 3aBUCUMOCTH OT BHJIa aBAPUU M YCTABOK YCTAHOBJIEHHBIX 3AIIIHUT.

1.4 MapxupoBka

1.4.1MapkupoBKa BBIKJIIOUATENEH JOHKHA COOTBETCTBOBATh TPEOOBAHUSAM
['OCT P 50030.2-9% yrounenusimu, npuBenéuupiMu B 1.1 1.4.1.1 -1.4.1.4.

1.4.1.1Ha napy>XHOM 4acTu KOPITyca BBIKJIIOYATEJICH JOJKHBI ObITh HAHECEHBI Clie-
AYIOIUE TaHHBIE!

a) 0003HaUCHNE TUTIOUCTIOTHCHUS,

0) HOMUHAJILHBIN TOK U POJI TOKA TJIABHOU IICTIH;

B) TOK OTKJIFOUCHHS TJIABHOM IICTIH;

') HOMUHAJIbHBIC PA00YKE HANIPSHKCHUS TJIABHOM 1IETIH;

1) TOK BKITFOUSHUS TJIAaBHOM 1SN,

€) TOK TePMUYICCKOW CTOMKOCTH TJIABHOM IICTIH;

’K) HOMUHAJIBHOE HANIPSDKEHHUE U POJT TOKA ISTH yIPaBJICHUS,

3) HOMUHAQJIHOE HAIPSDKEHUE W POJ] TOKA HE3aBUCUMOTO pacuenuTens (Ipu ero Ha-
JUYHN);

¥) HOMUHAQJIBHOE HAMPSKEHHUE U POJ] TOKA MUHUMAIBHOTO (HYJICBOTO) PACIICITATEIIS
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HanpspKeHUs (IIPU ero HAIWYHHN);

K) JlaTa U3rOTOBJICHUS,

J1) OPSIIKOBBIN (3aBOJICKOI) HOMEP BBIKIFOYATE]IS;

M) TOBapHBIN 3HAK MPESATPHUATHS - U3TOTOBUTEIS;

H) 3HaK 3a3emiieHus (o6o3Hauaercs 3uakom o 'OCT 21130-75);

0) KaTeropusi MPUMEHEHUS,

n) OCT P 50030.2-99.

1.4.1.2MapkupoBKa A0J’KHA ObITh YETKOM U pa300pUMBOM U COOTBETCTBOBATH TPE-
OOBaHMSAM, YCTAHOBJICHHBIM B KOHCTPYKTOPCKON JOKYMEHTAIIMH HA BHIKJIFOYATEITb.

1.4.1.3MapkupoBKa JOJDKHA OBITh YCTOWYUBOW K BO3JIEUCTBUIO MEXaHHYECKUX U
KJIMMaTHYECKUX (PaKTOPOB.

1.4.1.4AMapkupoBKa JOJKHA OCTABATHCS YCTOMYHMBOW M MPOYHOU B TEYEHUE BCETO
CpOKa JKCIUTyaTallud M XPaHEHHS BBIKIIOYATENICH B YCIOBHSIX M PEKUMaX, YCTAaHOBIICH-
HbIX B TY.

1.4.2MapxupoBKa, XapaKTepu3yIoias yIakoBKY, TOJDKHA COOTBETCTBOBATh
I'OCT 14192-96c yTouHEeHUSIMH, U3JI0KEHHBIMU HIKE.

Ha ynakoBKy m0KHBI OBITH HAHECEHBI CIASAYIONINE MAHUTYIISITUOHHBIC 3HAKH:

a) 3HaK, MMEIOINI HauMeHoBaHue "bepeus ot Biarn';

0) 3HaK, UMeroIUi HanMeHoBaHue "Bepx";

B) 3HAK, UMEIONINI HanMeHoBaHue "OTKPBIBATh 311Ch";

I) 3HaK, UMeIoNui HanMeHoBaHue " Xpynkoe. OCTOPOKHO".

Ha ynakoBky m0KHBI OBITH HaHECEHBI HH(POPMAITMOHHBIE HA/IITHACH

a) Macca OpyTTO B KMJIOIpaMMaXx;

0) Macca HETTO B KHJIOTpaMMax.

Ha ynakoBke Takxe TOKHBI OBITh HAHECCHBI:

a) TOBApPHBIN 3HAK MPEANPHUSITUS-U3TOTOBUTEIIS*;

0) ycinoBHOe 0003HAYCHHE BBIKITIOYATEIIS,

B) KJICMIMO YITaKOBIIMKA U JaTa yITaKOBBIBAHUS,

r) kieiimo OTK.

*
TOBapHBII/I 3HaK MNPCANPHUATHA-U3IOTOBUTCIIA HC YKA3bIBAIOT, €CJIM 3TO 3allpCIICHO

AOKYMCHTAaMM, OIIPCACIIAAIOIMMHU YCIIOBUS ITOCTABKH BBIKJIFOUATEJICH.
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1.5 YmakoBka

1.5.1¥YnakoBka BBIKJIFOYATENEH JOJKHA COOTBETCTBOBATh TPEOOBAHUSIM
I'OCT 23216-9& yrounenusmu, uzioxxeHueiMu B m.m. 1.5.1.1 - 1.5.1.2.

1.5.1.1B ymakoBKy JOJHKHO OBITh BIOKEHO PYKOBOJCTBO IO DKCIUTyaTanuu, (0aAuH
AK3EMILISIp Ha MApTHIO BBIKJIIOYATENICH, OTIPABIsSEMbIX B OJIUH aJIpec, €CIM UMHOE HE Oro-
BOPCHO B 3aKa3e), K KaKJIOMY BBIKIIFOUATEITIO JIOJDKEH OBITh MPWIIOKEH MacmopT (CooTBeT-
CTBYIOIINI HOMEPY BBIKITIOUYATEIIA).

1.5.1.2 YnakoBka ¢ ynakOBaHHBIM BBIKJIFOYATEJIEM JOJDKHA OBITh OoledyaTaHa WU

OHHOM6I/IpOBaHa MpCANPUATHCM-U3IOTOBUTCIICM.

2 OTIMCAHUE U PABOTA COCTABHBIX YACTEN BBIKJIFOYATEJIEN
2.1 CoueTtanue JOMOTHUTEIbHBIX COOPOUHBIX €IUHUII TPUBEACHBI B TabmuIe 1.

2.2 Onucanue padotsel BYB, He3aBucuMoro paciienuTesnst NpuBeIeHbI B PyKOBO-

nctBe mo 3kcruryataiuu Ha BYB KYH0XK.421415.0080.

3 TIOJITOTOBKA BBIKJIFOUYATEJIEM K UCTIOJIb30BAHHUIO

3.1 O6mue monoxKeHus

3.1.111pu nosy4eHnr BBIKIIOUYATENS TOTPEOUTEL OPOPMIISIET aKT MEPBUYHOTO 00-
CJICIOBAHUS, B KOTOPOM OTMEYAECT:

- COCTOSIHUE YITAaKOBKU Ha MIPEAMET INTIOMOMPOBAHUS U TIOBPEKICHHS,

- HaJIMYMe COMPOBOIUTEILHON TOKYMEHTAIUN U MAapKUPOBKH;

- COCTOSIHUE BBIKJTIOUATEISI Ha MMPEAMET TOBPEKICHUH;

- IaTy BBOJA BBIKITIOYATEIIS B DKCILTyaTaIlHIo.

3.1.211pu ycraHOBKE BHIKIIIOYATEIS TIPOBEPHUTH IIETIOCTHOCTD JIETAJICH U Y3JIOB BbI-

KIIIOYATCIIL 1 OTCYTCTBUC 3arpsAASHCHUA ITOBEPXHOCTHU NIBIIBIO U ITOCTOPOHHHUMHU HaCTULAMU.

3.2HpaBI/IHa H IIOPAA0K OCMOTpPaAa U IIPOBEPKU 'OTOBHOCTHU BBIKIIOYATCIIA K UCIIOJIb-

30BaHHIO.

3.2.111epen BBOAOM BBIKJIIOUATENS B KCILTYaTAIIHIO!

a) 3aKpeNuTh BBIKIIIOYATENb Ha TOPU3OHTAIBHON TNIOCKOCTH, paboyee MOoJIIoKeHUEe
BBIKJTFOUATENIS] — BEPTUKAJIBHOE, KPENEKHBIMU TUVITAHKAMU BHU3,

0) OIKITIOYNTH IETTh YIPABJICHHUS BBIKITIOYATEIIS COTJIACHO JIEKTPUYESCKON IPHHITUATIN-
anmbHOU cxeme (cm. mpuoxkenue E) k pazpémy PI110-22:
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- K KOHTaKTOM 1 ¥ 2 MOAKIIIOYUTHh NCTOYHHK HOMHUHAIIBHOTO HAMPSDKEHUS,

- K KOHTakTaM 15, 16nokIr04nuTh KHONIKY JUCTAHIIMOHHOTO BKIIFOUEHUS (BpeMmsi
MOJIa4M CUTHAJIa Ha BKJIIFOYEHHUE OKOJIO 1, MOBTOpHOE BKIIFOYEHHE JOHKHO TPOU3BOAUTh-
Csl TOJIBKO TIOCJIe BO3BPaTa MEXaHM3Ma CBOOOHOTO PACIICIIIICHHS B UCXOTHOE TIOJIOKECHHE
yepe3 Bpems oT 1 10 3¢);

-K KoHTaKkTaMm 17, 18moaKrounTh KHONKY JUCTAaHIIMOHHOTO OTKITIOYeHHS (Bpe-
MsI [TOJja4M CUTHAJIa Ha OTKIII0UEHHE 0KO0JIO 1 ¢);

-k KoHTakTaM 19, 20mMoAKIF0YUTh HCTOYHUK MTUTAHKS HE3aBUCUMOTO PaCIICTIH-
Tes (MpU HATTMYWU PACIISTIUTENS) C MOCIEI0BATEIFHO BKIFOYEHHBIM 3aMBIKAIOIINM KOH-
TaKTOM KHOTIKU OTKITIOYCHHUS,

B) YOCIUTHCS B YETKOCTH PAOOThI BHIKJIFOUATEIIS, BKJIFOUAs U OTKJIFOUas ero 0e3 Ha-
IPY3KH KHOIIKAMHU BKIIFOYEHUS, KOHTPOJIHUPYS O yKa3aTeI0 BKIIOYEHHOTO U OTKITIOYCH-
HOTO TTOJIOKCHHUS;

r) yOSIUTHCS B HCIIPABHOCTH BCEX YACTEH BBIKITIOYATEIIS;

1) IOJICOJIMHUATH BBIKIIOYATEb K CUIIOBOM IIEITH.

PexoMeHyeMbIii MOMEHT 3aTsHKKH OOJITOB TIOJICOCTMHEHHS BHEIITHUX POBOTHH-
KOB, Ka0enei wiy mwuH 14 H/m.

PekoMeHyeMble cedeHuUs: MPUCOCTUHAEMBIX K BBIKITFOYATEII0 METHBIX IITMH TPUBE-

JIEHBI B Ta0UIIE 2.

Tabmauma 2
HomunanbHbIN pabounii Tok, A | Pekomenayemoe ce- KomuuecTBo mmH, mmiT.
YEHME IIHH, MM-
30x5* 2
400 30 x 10* 1
40 x 5 2
630 40 x 10 1
50 x5 2
800 50 x 10 1
60 x5 2
1000 60 x 10 1
*JlomyckaeTcs MoJCOeAMHEHNE BECTH MEJIHBIM KaOeJieM C CeYeHUEeM 240 Mm>
[Tpumeuanue — JlonmyckaeTcst IpUMEHEHHUE IIMH APYTUX pa3MepOB MPU COXpaHe-
HUHU OOIIEN IJIOMIAIN CEUEHU.

3.3 3MepeHue napameTpoB, pEryJIupoBaHie U HACTPOMKa
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3.3.1B cocTosiHuM OCTaBKH BBIKJIFOYATENh OTPETYJIUPOBAH M HACTPOEH IO OCHOB-
HBIM ITapaMeTpaM U XapaKTepHUCTHKaM, YKa3aHHBIM B HacTosIIeM PO, u cooTBeTCTBYyeT
texHuueckuM ycinoBusMm TY 3422-001-07619636-2002¢3TomMy 1iepes; BBOJIOM B IKC-

IryaTaiyio HUKAKUX JOIMOJIHUTCIbHBIX PCTYJIMPOBOK HE Tpe6yeT.

PerynupoBKy BbIKITIOUATENS MPOU3BOJIUTD MIPU 3aMEHE KaMepPbl U APYTUX cOOpOU-
HBIX €IMHUI U JeTajel, I0CIe MOJTHON UM YACTUYHOU pa300pKU U COOPKHU U TPU MpOBe-
JICHUU PETIaMEHTHBIX PabOT B COOTBETCTBUU C TaOIUIEH 3.

3.3.2]151s u3MepeHus mapaMeTpoB, PETyJIMPOBKA U HACTPOUKHU BBIKJIFOYATENS HE00-
XOJIMMBI TIPUOOPHI, MPUCTIOCOOICHUS Y MHCTPYMEHTBI, PEKOMEHTyEMBIH TIepeueHb KOTO-

PBIX YKa3aH B npuiiokeHuu b.

3.3.31IpoBepKy CONMPOTUBICHUS U30JISALUH, INEKTPUIECKOI TPOYHOCTH U30JIALUU
TJIABHOM 1IeTIH, JIEKTPUUYECKOTO COMPOTHUBIICHHUS TJIABHOH 1IETH TPOBOAMUTD MPH MOATO-
TOBKE BBIKITIOUATENsI K padoTe.

[IpoBepky COOCTBEHHOTO BpEMEHH BKJIIOUEHUSI U OTKJIFOUEHHS BBIKIIOYATENS Ipo-
BOJMTH IOCJIE€ PETYIUPOBOUYHBIX PAOOT.

3.3.4/cnipiTanue 31eKTPUIECKOM MPOYHOCTH U30JIALINY TIaBHOM 1IeTH BBIKIIIOYA-
TeJs B X0JIOAHOM cocTostHuH MTpoBoAuTh o 'OCT 2933-83c yrouHeHussMH | TOTIOJTHE-
HUSIMH, IPUBEJICHHBIMH B HACTOSIIIEM ITYHKTE.

Ilepen HauaaOM UCHBITAHUNA KOPITYC BBIKJIFOYATENSI HEOOXOIUMO 3a3€MIIUTh.

BHUMAHMUE!
IIpu ucnbITAHUM 3TEKTPUYECKON MPOYHOCTH M30JIAMU U CONIPOTHBJICHUS
W30S TJIABHOI 1leny He00X0AMMO CHSATH 3alIIUTHBII KOKYX m03. 21 [puioxe-
Hue '), oTcoeAMHUTH M3MepHUTEIbHBIE MPOBOIA KOHTPOJISI HANPSKEHUsI ¢ HAKOHEY-

HHUKaMH OT BEPXHUX TOKOBBOIAOB, HAAEKHO UX 3aU30/JIMPOBATD.

Ucnwiratenproe Hanpsbkenne 4 kB, gacrotoit 5011 cnexyeT moaates Ha r1aBHYIO
LENb BBIKIOYATEINS BO BKIIFOUEHHOM TOJIOKEHHUH B CIEAYIOLIEH MTOCIEI0BATENBHOCTH!

- K HIDKHEMY CPEJIHEMY BBIBOJY I1OJIaTh UCIIBITATEILHOE HANPSIKECHHUE, 4 BEPXHHUE
KpailHUE BBIBOJbI 3a3€MJIUTH;

- K HIDKHUM KpPalHUM BBIBOJAM IOJIaTh UCIIBITATENILHOE HANPSIKEHNUE, @ CPEAHUN
BEPXHUU BBIBOJ 3a3€MIJIUTH;

- K TPEM HUKHUM BBIBOJIAM, COCIMHEHHBIM NIEPEMBIYKOM.

[TpomomKUTENFHOCTE MPUIIOKEHUS HCIIBITATENIbHOTO Hanpshkerus — (60 5)c.
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3aTeM NpOBECTU UCIIBITaHUE 3JIeKTponpouyHocTH BYB. [ls uero noouepegHo tTpu
pasza (mexxay dhasamu AB, BC, AC) npujioXuTh HCIbITaTeIbHOE Hanpsbkenne 1,5kB vac-
totoii 50111 B Teuenue (60 + 5)c kK H3MEPUTEIILHBIM MPOBOIaM KOHTPOJISI HAIIPSKEHUS.

YcranoBka 10JpKHA OBITH CHaOXeHA 3aluTol, cpadbarsiBaromieit mpu Toke ot 10 mo

12 MA. Tok yT€YKH HE U3MEPSIOT.

Kasx b1l BRIKITIOYATENb CYUTATh BBIICPKABITUM UCIIBITAHNS, €CIIN TIPH TIOIBEME U
BBIZIEPKKE HE MPOU3OIILIO TIPOOOS H3OJISINH WM IEPEKPBITHSI TTI0 TTOBEPXHOCTHU MU30JIsI-
[I1H, IPUBEANINX K OTKIIOYCHHUIO YCTaHOBKH 3amuToi. Ha BYB nipu nmomaue HanpsoxeHus
MMATAHUS «CBETUTCS» TTAHEh HHAUKAIMU. [[orpentHOCTh yCTaHOBKH HUCITBITATEIHHOTO Ha-
npspkeHus - He 6oaee £ 5 % (1o TOCT 2933-83).

3.3.5VcnpiTanue 3MeKTPUIECKON MPOYHOCTH U30JISIIUHN KaXKIOTO TOTIOCA BBIKITIO-
qarens B XOI0AHOM cocTosiHuM npoBoauTh o 'OCT 2933-83c yrouneHusaMu u A0MOJI-
HEHUSIMH, IPUBEACHHBIMU B HACTOSIIIEM ITyHKTE.

[TpoaomKUTEILHOCTD MPHIOKEeHUs HanpsbkeHnus 5 kB — (60+ 5) c.

BrikimiouaTens yCTaHOBUTH HA 3a3€MJICHHOE METaNINYECKOE OCHOBAHNE, BEPXHUE
TOKOBBO/IbI 323eMJIMTh. VICTIBITATEIPHOE HATIPSKEHUE MPUJIOKUTH K HUKHUM TOKOB-
BO/IaM TIPH PA30MKHYTHIX KOHTaKTaX.

CKopocCTh IoTheMa HaTpsKEHUs 10 3,5KB MOXKET ObITh MPOU3BOJILHOM.

JlanpHeiIIee MOBBIICHUE HAMPSHKEHUS JOJKHO OBITh TUIABHBIM, HO TIO3BOJISTFOIITIM
Hpyu HanpspkeHuu Oosiee 3/4 UCIBITATEILHOTO POU3BOIUThH OTCUET IMOKA3aHUIN HU3MEPH-
TEIBLHOTO TIprOOopAa.

VYcranoBka nomkHa ObITH CHaOXKEHa 3aluToM, cpadaThiBaroiiei mpu Toke ot 10 1o

12 MA. Tok yT€YKH HE U3MEPSIOT.

Brikarouarens cuuTaTh BBIZICPIKABIIUM UCHBITAHUA U30JIAUN UCTIBITATCIIbHBIM Ha~-
IMPSOKCHUEM, €CIIM ITPU ITOABEME H BBIJICPIKKE HE IIPOU30LIIIO HpO60}I N30JI01H, ICPCKPBITHA

110 TIOBEPXHOCTH U30JIIUH, TPUBOIAININX K OTKIIFOYCHUIO YCTAHOBKH BaMHTOﬁ.

[TorpenrHoCTh YCTaHOBKHM MCIIBITATEIEHOTO HANpshKeHHst —He Oonee £ 5 % (1o
['OCT 2933-83).

3.3.613mepeHune conpoTUBIICHUS U30JISILIUU TJIABHOM 1SN,

W3mepenust npoBOAUTH METAOMMETPOM MOCTOSIHHOTO TOKa Ha HarpsbkeHne 25008

WM IPYTUM yCTpOoiicTBOM ¢ HamnpsbkeHuem 2500B.
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N3mepenne cormpoTUBIICHHS H3OJISIIIUY MIPOBOANTH B HOPMATBHBIX YCIOBHSIX HCITHI-
TaHWH U B TIOCJIEA0BATEILHOCTH, IPUBEICHHOM B 11. 3.3.4.
Kasx1p1ii BBIKJTFOYATENIb CYUTATh BBIICPYKABITUM HCITBITAHUE, €CITH 3HAUYCHHE COTIPO-

TUBJICHUS U30JSILUA COCTABJIISICT.

a) B XOJIOJIHOM COCTOSIHMH ITPH HOPMAJIbHBIX KJIMMATHYECKUX YCIOBHSX -
He Meaee 20 MOwm;
0) B HarpeTOM COCTOSIHUY TP BEPXHEM 3HAYCHUH pabovei TeMIiepaTypsl -

He menee 6 MOwm;

B) TI0CJIC BO3JICUCTBHUS BJIAKHOCTH - HEe MeHee 1 MOwm.

IIpumeuanue - I[locne npogedenus ucnblMaHuli 21eKMpPoOnpPoOYHOCU U CONPOmMu8Je-
HUSL U30AAYUU 2TIABHOT Yenu 3aKpenums usmepumesbHule npo8oo0ad KOHMPOJisl HANPANCEHUS
C HAKOHEYHUKAaMU HA 8epXHUe MOKOBBOObL BbIKIIOUAMEIS, YCMAHO8UMb 3AUWUMHBIU KO-

arcyx no3.21 @ppunoscenue I).

3.3.7ConpoTHBiIECHKE TJIABHOM LIETIH MEXY BBIBOJAMH Ka)KI0TO MOJIKOCA BBIKIIIO-
qaTens U3MEPSITh METOA0M aMIIEpMETPa-BOIbTMETPA Ha MOCTOSHHOM HJIM BBIPSMIICHHOM
toke (o 10010 250A) oT ncrounnka ¢ koadduimeHToM nyibscaiuu He 6onee 0,06mpu
BKJTFOYCHHOM ITOJIO’KEHUN BBIKITFOUATEIIS.

JloITyCTUMO TIPOU3BOANTH 3aMep COMPOTUBIICHUS TIOTOCOB MUKPOOMMETPOM, TIPH
MOMOIIH LIYTIOB C OCTPBIMU UTJIAMH, Pa3pyIIAIOUIIMHU OKHCHYIO TUICHKY.

[lepen 3amMepoM COMPOTHUBIIEHHUS BBIKIIOYATEIh HECKOJIBKO Pa3 BKIIOYUTh U OTKIIIO-
YHUTh BXOJIOCTYIO.

Ecnu conpotusnenue okaxercs Boiie 85 MKOM, MpOBEPUTH U IOATSHYTh Kperie-
HHUE BCEX KOHTAKTHBIX COCAMHECHUIA.

3.3.8WcnpiTaHue SNEKTPUYECKON MPOYHOCTH U30JISINH IIETIH YIPABICHUS U HC-
MOJIHUTENBHBIX Lenei norpedutens npoBoauTs no I'OCT 2933-83.

[Ipu ucnibITaHUM TTIABHYIO IIETIH 3a3EMJIUTh.

HcrnbiTarenbHOE HANPsHKEHHE MPHIIOKUTH IO cxeMe (CM. puyiokeHue B).

VYcranoBka fgomkHa OBITh CHAOXKEHA 3aIUTOM, cpabareiBaromiei mpu Toke oT 10 1o
12 MmA.

3.3.9KoHTposIh COMPOTUBIICHUS U3OJIAINH LIETIH YIIPABICHUS U UCTIOJTHUTEIBHBIX

HCHCﬁ HOTpC6I/ITCJ'I}I BBIKJIIOYATCIIA [P HOPMAJIbHBIX W IIPCACIbHBIX KIIMMATHYCCKHUX YC-
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JIOBHSIX TIPOBOJAMTH METOMMETPOM C HcTbITaTeNbHbIM HamnpsbkenneMm 1000B, ucnesirarens-
HOE HalpsDKEHUE MPHUIIOKHTH 10 cxeme (cM. mpuiioxkenue B).

[Torpemnocts u3mepenus He 6onee +20 % .

Beixitoyarenb cCUUTaTh BBIAECPIKABIINM HCIIBITAHUE, €CIIM BEJTMUYMHA COTIPOTHBIICHUS
M30JISLMY LIETIN YIIPABICHHSI U UCTIOJHUTENLHBIX LIETICH MOTPEeOUTENs COCTABIISIET:

a) B XOJIOJHOM COCTOSTHUH ITPH HOPMATBHBIX KIIMMAaTHYECKUX YCIOBHSIX -
He menee 20 MOwm;

0) B HArPETOM COCTOSIHMY TIPY BEPXHEM 3HAYCHHUU padodeil TeMIlepaTypsl -

He menee 6 MOwm;

B) TI0CJIC BO3JICUCTBHUS BJIAKHOCTH - HEe MeHee 1 MOwm.
3.3.10Bemmuunny Xoja (pacTBopa) U IIpoBajia KOHTAKTOB TJIABHOM [T yCTaHABIIH-
BaeT 3aBOJI - U3rOTOBUTENB. B mpoliecce sKcIutyaTaluu JOTMOITHUTENbHBIX PETYIUPOBOK HE

TpeOyeTcs.

3.3.11006mmit X0/ BBIKJIIOYATENs 00€CTIeUnBACTCS XOA0M IIITOKA JIEKTPOMAarHuTa

M CKIIQJABIBACTCA M3 BCJIWYHH IIpOBaJia U XOJa IIOABMKHOT'O KOHTAKTa KaKJ10TI'0 ITOJIIOCA.

4 ICTIOJIb3OBAHUE BBIKJIFOYATEJIEA

4.1 Topsanok aercTBUN 00CTYKUBAIOLIETO MEPCOHANA MPU BHIMOJIHEHUN 33124
MPUMEHEHUS BBIKIIIOUATEIICH.

4.1.1Bo BpeMs dKCIUTyaTallMK BBIKIIIOYATENIeH HE0OX0AMMO MPOBOJIUTH MEPHOIU-
YECKUA KOHTPOJbHO-TIPOQUIAKTHIESCKIE OCMOTPBI, IPH KOTOPBIX:

- MPOBEPUTH HAICIKHOCTH KPEIJICHHUS, 3aTSHKKY BCEX BUHTOBBIX COCTMHEHUN;

- MPOKOHTPOJIMPOBATH YUCTOTY HAPYKHBIX MOBEPXHOCTEN, OTCYTCTBUE TPEITUH Ha
M30JIAI[MOHHBIX YaCTHX,

- IPOBEPHUTH ICKTPUUCCKYIO MPOUYHOCTH Kaxkaoro nojoca (m. 3.3.5).

[TepuomnaHOCTH KOHTPOJIS pa3 B ABa roAa win depe3 Kaxasie 5000mukios BO.

4.1.2Bce paboThl ¢ BEIKIIOYATEIEM (PUKCUPOBATH B COOTBETCTBYIOIIUX JOKYMEH-

Tax y morpedutens (pabounx sxypHajax).

4.1.3KoHTposb kamep (KOHTAKTOB TJIABHOH IICTTH) 3aKIJIF0OYASTCS B IPOBEPKE IJICK-
TPONMPOYHOCTU U OUUCTKE OT TPSA3U U MBLIH.

DAEKTPONPOYHOCTh KOHTPOJIUPOBATh B COOTBETCTBUU C 1. 3.3.5.
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JUJis1 OYMCTKU KaMephbl BAKYYMHOW JYTrOTaCUTENIbHOM OT Ipsi3v U MBLIM HEOOXO0IUMO
OTCOEMHUTPH KJIMEHTCKHE IIMHBI OT TOKOBBOJIOB 7, CHSTB 3aIIMTHBIA KOXKYX 21 (M. mipu-
noxenue ['). YcTpaHuTh 3arps3HEHHs C TIOMOIIBIO Call(peTKH.

COopKy MPOU3BOIUTE B 00OPATHOM TIOPSIIKE.

4.1.41Ipu ocMOTpe BCIOMOTaTEIbHBIX KOHTAKTOB YOEIUTHCS B UX UCTIPABHOCTH.

4.2 Tlopsaok yCcTpaHeHUs! HEUCPABHOCTEH.

4.2 .1KOoHCTpyKLHMS BBIKIIOYATENs TIO3BOJISIET OBICTPO U 6€3 0COOBIX 3aTpyAHEHUN
IIPOU3BECTU CMEHY OTIENbHBIX ACTAJICH U Y3JIO0B.

4.2.211pu MOBPEKACHUN KATYIIKH JIEKTPOMarHuTa BKItoueHus (1mo3.1, mpuioxe-
uue I, pucynok I'. 1) cusaTh nmuneByro nanens 1 BYB. OTcoeiuHUTh BBIBOBI KATYIIKH.
OTBepHYTh ueThlpe Taiiku M8, cHATh BepXHHUH (paHel] 31eKTPOMarHnuTa, U3Bjeub KaTyll-
KY.

VY CTaHOBKY KaTyILIKH POU3BOINUTH B 0OPaTHOM MOCJIE10BATEIBHOCTH.

4.2.3B cnyyae 3aMeHBl PaTUO3JIEMEHTOB JIEKTPUUECKON CXEMbI CHSATH ILIATy
yIOpaBlIeHUs, 3aMEHUTD BBIIIEALINI U3 CTPOsI 3JieMeHT. TpeGoBaHMs K SIEKTPOMOHTAXKY
no OCT 11.010.004-79.

4.3 PacnionokeHue OpraHoB YIIPaBJICHUS U UHAUKAIMK Ha niepeaHeit manenu bYB -
B COOTBETCTBHUU C PYKOBOACTBOM I10 dkciutyaTannu Ha BYB KYH0XK.421415.0085.

4.4 O6o3HaueHNe U Ha3HaYEHNE OPraHoB yIpaBieHus u nHaukanuu bYB - B coot-
BETCTBUU C PyKOBOJCTBOM 110 3kcrutyatanuu Ha BYB KY10X.421415.000.

4.5 Homepa, HaMMEHOBaHUE U Ha3HaYEHUE KOHTAKTOB pa3zbeMa JUIsl IOAKIIOUYEHUS
BYB K BBIKIIIOUATENIO - B COOTBETCTBHUH C PyKOBOJCTBOM IO dKCIUTyaranuu Ha bYB
KVIOX.421415.00@D.

4.61loaroroska bBYB k MCHOIB30BaHUIO - B COOTBETCTBUU C PYKOBOJICTBOM IO JKC-
wryataiuy Ha BYB KYH0XK.421415.00@0.

4.7 1lopsa0K U3MEHEHUSI YCTABOK - B COOTBETCTBUU C PYKOBOJCTBOM I10 3KCILTya-
tamud Ha BYB KYI0K.421415.0080.

4.8 JlonoymuTeabHBIE CBeJicHus 0 BYB

4.8.111otpebnsiemas moiHocTh BYB - He Gonee 5 BA.

4.8.2B nopmansHOM pexknmMe pabotel BYB obecrieunBaet cenexkTuBHyI0 U(PPOBYIO
MH/IMKAIUIO TEKYIUX 3HAUEHUH TOKOB U HaNpsHKEHUI 10 BceM (azaM.

4.8.3bYB obecnieurBaeT cCOXpaHEHNE U BO3MOKHOCTD MOCIEAYIONIEr0 YTCHHSI 10-
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CIIEHUX 3HAUYEHUI MMapaMeTpoB HArpy3Ku MpU aBapUHHOM OTKIIFOUCHHH.

4.8.4BYB BeaeT cuét u MHAUIMPYET KOJIUUYECTBO LIUKIOB BKIOYEHUE — OTKITIOYE-
HUE.

4.8.5bYB Bezer cyeT v UHANLMPYET CyMMapHOE BpeMs paOOThl BBIKITIOYATENS BO
BKJIFOUEHHOM COCTOSIHHH.

4.8.6bYB camorectupyetcs. [Ipu moa0KuTeNbHbIX pe3yabTaTaX TECTUPOBAHUS
BeIcBeunBaeTcs Haamuch <« OTOB».

4.8.7BbYB nponomkaer pyHKIIMOHUPOBATH 0€3 U3MEHEHHS YCTABOK 3aIUT IIPH UC-
Ye3HOBEHHH OTNIEPATUBHOTO HAMPSHKEHUS B MOMEHT, MPEAIIECTBYIOIINIA aBapuitHOMY, 3a
CYET MUTAHUS OT BCTPOCHHBIX CHJIOBBIX TpaHC(HOPMATOPOB NPU MPOTEKAHWU TOKA B IJIaB-
ol 1ernu He MmeHee 200A.

4.8.8bYB o0ecnieunBaeT cOXpaHeHHE 3HAYEHUI YCTaBOK U peKuMa paboThl MU
MOJIHOM OTKJIIOYEHUH MUTAHUS.

4.8.9BbYB obecnieunBaeT NorpemHoCTh CpadaTbIBaHUS MO TOKAM M HANPSHKEHUSIM B
npenenax + 10 %ot ycTaBkH.

4.8.10bYB ob6ecrnieunBaeT NorpeniHocTb cpadaThIBaHUS IO BPEMEHH

- B 30HE TOKOB Teperpy3ku B npenenax + 10 %ot yctaBky;

- B 30HE TOKOB KOPOTKOTO 3aMbIkaHus B npenenax + 0,1¢ oT ycTaBku.

4.8.11B 30He TOKOB KOpoTKHuX 3ambikanuii bYB He cpabareiBaer, ecim 10 OKOHYA-
HUSL BPEMEHHU 3aJIeP>KKHU cpadbaTbiBaHus 3auThl TOK K.3. CHU3MIICS 0 BETUYMHBI, HE TIpe-
Bhimatromeit 0,7 ycTaBky Mo TOKY cpabaThIBaHMUS.

4.8.12B 30ne TokoB neperpy3ku bYB nHe cpabateiBaet, eciu, 10 OKOHYaHUS Bpe-
MEHHU 3aJIepKKU cpabaTbIBaHUS 3AIIMUTHI, TOK NEPETPY3KU CHUZWICS 10 BEJIMYUHBI, HE
MPEBBIIIAIOIIEH 3HAUEHHS YCTAaHOBJIEHHOTO HOMUHAJILHOTO Pab0Yyero Toka.

4.8.13Bsiximtouatens ¢ BYB B 30He KOPOTKHX 3aMbIKaHUH C BBIIEPKKON BPEMEHH,

3aBUCUMOM OT TOKa, OTKJIFOYAETCS C 3a/IePKKOM BPEMEHH, onpeaensieMoit mo hopmye

tK = t2 x (M)Z ’
K
rae tx - BpeMs 3a7epKKu cpabaThIBaHMS 3alIUTHI IO TOKY B 30HE KOPOTKHUX 3aMbl-
KaHUM C BBIAECPKKOU BPEMEHU, 3aBUCUMON OT TOKAQ, C;
t , - ycTaBKa BpeMeHH 3a/Iep>KKU cpabaThIBaHUS 3aIUTHI IO TOKY B 30HE KOPOTKUX

3aMBIKaHUM C BBIAEPKKOU BPEMEHU, 3aBUCUMOU OT TOKA, C;

| yp - HOMHHAJBHBIN TOK MAKCUMAJIBHOTO PACIIENTUTENS TOKA, A;
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| k. - TOK KOPOTKOTO 3aMbIKaHusl, A;

| ; - ycTaBka 1o TOKy B 30HE KOPOTKUX 3aMbIKAHHUM C BBIJEPIKKOM BPEMEHH, KpaTHAs
I MP-

4.8.14Bpems 3anepkKu cpadaThIBaHUS 3aIIUTHI IO TOKY B 30HE TOKOB TEPETPY3KU

C BBII[Cp)KKOfI BpPEMCHHA 3aBHCHUMOM OT TOKA OIpCACIIACTCA 110 q)OpMyJIC
6l .2
— MP
t173 - ty( | ) ’

rae 1,3 —3HadYeHne BpeMEHH 3aePKKH cpadaThIBaHUS 3aIUTHI, C;

ty - ycTaBka BpeMeHH 3aJ€P>KKH CpadaThIBaHUS 3aIUTHI IO TOKY B 30HE MIEpErpy3-
KU C BBIJIEP’)KKON BPEMEHH, 3aBUCUMOM OT TOKQ, C;

| 1p - HOMHHAJIBHBIN TOK MAKCUMAJILHOTO PACIIEITUTENS TOKA, A;

| - Tok meperpy3ku, A.

4.8.15®yukuus 3amuThl peanusyetcs bBYB mocpenctBom c6os 3aménku Mexanus-
Ma BBIKJTIOUYATEs 32 CUET paspsa KOHJAEHCATOpa Ha AJIEKTPOMArHUT ONEepaTUBHOIO OT-
KITFOUCHUS.

4.8.16bYB 610kupyeT BKIIFOUCHHUE BBIKJIFOUATEIIS MTOCIIE aBAPUUHOTO OTKITIOYEHUS,
IPY 3TOM TOPUT UHAUKATOp aBapuu. CHATHE aBapUIHOTO PEXKUMa POU3BOIUTCS BPYUHYIO
(B cooTBeTCTBUU C PYKOBOJICTBOM 110 dKcIutyaranuu Ha BYB KYH0K.421415.00803).

4.8.1710mOTHUTENBHO, TIO COTJIACOBAHUIO C MIOTPEOUTENIEM, JOMYCKACTCS YCTaHAB-
JIMBaTh CIEAYIONIMEe COOPOUYHBIC SAMHHUIIBI (CM. mpuiioxkeHue A, pucynku A.3, A.4, A.5):

- BCTIOMOTaTeJIbHBIE KOHTAKTHI: 4 3aMBIKAIOMNX U 4 Pa3MbIKAIOIIHX;

- IMHBI U [JIAHKY JIJIS IEPEIHETO MPUCOEAMHEHUS IPOBOJHUKOB TJIABHOM 1IETIH;

- 0JIOKMPOBOYHBIN TPOCHK;

- uatepdeiic RS 232umun RS 485 fuis Beikmouateneii ¢ BYB), mo3Bosstromuii nuc-
TaQHIIMOHHO CUUTHIBATH HA KOMITBIOTEP MH(POPMAIIMIO O TEKYIIMX 3HAYCHUSIX TOKA U Ha-
MPSKEHUS, YCTABOK 3aIUT, TAPAMETPOB MOCIEAHUX JIBYX OTKIIFOUCHHM, OTKITIOYATh BhI-
KJIF0YaTeN b, OTKIIIOYATh U BKJIIOYATh OJJOKUPOBKY BKIIFOUEHHUS BHIKIIFOUATEIIS.

4.4.17BYB MoXxeT conepKaTh JOMOJIHUTEIbHbIE (YHKIIMH, HE OTOBOPEHHBIC B Ha-

crosiieM PD.

5 TEXHUYECKOE OBCJIYXXNBAHUE
5.1 00mmue cBenenus

5.1.1Bbikitouarenb 00eCIeunBaeT OCHOBHBIE MMAPAMETPhl U XapaKTEPUCTUKHU MPU
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COOJTIOZICHNY TTPABUJI SKCIUTyaTalllii, COOTBETCTBYIOUINX TPeOOBaHUAM HacTosiero PO.

5.1.2Texuuueckoe o0CITyKUBaHUE BBIKIIFOYATENS] CBOAUTCS K IIEPUOIUUECKOM TPO-
BEPKE AJIEKTPUUECKON MPOYHOCTH KOHTAKTOB KaXKJI0T0 MOJIOCA IJIaBHOM 1EMH, MOATIAKKE
Pe3b0OBBIX COEAMHEHUH, CMa3Ke W OYHCTKE OT IBLITH.

5.1.3PerynupoBKy xoza (pacTBopa) U MpoBajia rIIaBHBIX KOHTAKTOB CJICAYET MPO-
BOJIUTH TIOCIIE 3aMEHBI KaMep JyrOTaCUTEIbHBIX BAKYYMHBIX.

5.2Meps1 6€30MacHOCTH.

5.2.111pu pacnakoBKe BBIKJIIOUATENS U YCTAHOBKE €r0 B alllapaTypy noTpeouTes,
BO M30€KaHNe TIOBPEXKJICHUN OT/ICIBHBIX YACTEH BBIKITIOUATEIS (KEPAMHUYECKUX KOPITYCOB
BaKyyMHBIX kamep, BYB u T. 11.), o0eperath ero ot yaapos.

5.2.211pu KOHTpPOJIE IAECKTPUUECKON MPOYHOCTH U30JIAIMH HE0OX0AUMO COOJIIOIaTh
tpeboBanus 6e3omacHoctu mo 'OCT 12.3.019-8G1 n1.3.3.4.

5.2.311pu ucnpITaHUSIX HEOOXOAUMO IMOJIB30BATHCA JUAIEKTPUUECKUM KOBPUKOM,
MepYaTKaMHU.

5.2.4C 1enbio 3alUThl KICTOYHUKA BHICOKOTO HAMPSHKEHUS] OT KOPOTKOTO 3aMBIKAHUS,
KOTOPOE MOKET BO3HUKHYTh MPU MPOO0€ U30JISALUH, B IIEIM UCTOYHUKOB HAPSKEHMUSI, 10~
CIIEIOBATENBHO C MPOBEPSIEMBIM BBIKITIOUATENIEM, CIIEAYET PEAYCMOTPETh aKTUBHOE COIPO-
tuBieHue u3 pacuera 1000m Ha kaxapiid 1 B ucnbITaTeIbsHOTO HAMPSKEHUS.

5.2.51Ipu MoHTaXE U IEMOHTAXEe KaMephl HE JOIMYCKAETCs TIOBOPOTA IMOBUKHOTO
KOHTaKTa KaMepbl OTHOCUTEIILHO €€ KOPITyca BO M30eKaHUE Pa3pyIICHUS YIUIOTHUTEIb-
HOTO CHJIb()OHA BHYTPU KaMEpHI.

5.2.611lepen Hagamom paboOT MO KOHTPOIBHO - MPOPUITAKTHIECKOMY OCMOTPY HE00-
XOJIMMO CHSITh OCTATOYHOE HAIPSKEHUE C TOKOBBOIOB BBIKJIFOUATEJIS.

5.2. 7KoHCTpYKIIMS BBIKIIOYATEINSI YIOBIETBOPSET TPeOOBaHUSIM O€301TaCHOCTH, U3-
noxkeHHbIM B [OCT P 50030.2-991'0CT 9098-78I'OCT 12.2.007.6-75¢ momonaHeHUs-
MU U YTOUHEHUSIMH, U3JI0’KEHHBIMH B IL.II. 5.2.7 — 5.2.14.

5.2.8Crenens 3amuThl Beikirodaresnis cooreTcTByeT IPO0Omo 'OCT 14254-96.

5.2.93na4eHne CONMPOTHRIICHHS MEX Ty JIEMEHTAMH 3a3€MJICHUS U KaKI0H 10C-
TYIMHOM MPUKOCHOBEHUIO METAIUTMYECKON HETOKOBEAYIIEH YaCThIO BBIKIIIOYATENS, KOTO-
pasi MOXET OKa3aTbCsl oA HamnpsbkeHueM, He npesbimaer 0,10m mo 'OCT 12.2.007.0-75
(pazgen 2).

5.2.10Tpe6oBanus 'OCT 12.1.004-9To noxapHoit 6e30macHOCTH 0OecrieurBa-
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I0TCSI KCTIOJIb30BAHUEM HETOPIOYMX MaTEPUAIIOB.

5.2.11Knacc BBIKIIFOUATEINS IO CIOCO0Y 3allUTHI YEJIOBEKA OT MOPAXKEHUS IJIECKTPHU-
yeckuM TokoM Ol mo 'OCT 12.2.007.0-75p@3znen 2).

5.2.12KoMMyTarimOHHOE TOJI0KEHNUE BBIKITIOUATENIS YKa3bIBACTCS 3HAKAMMU:

- | uu BKJT - BKIIIOUEHHOE MTOJIOKEHUE,

- Owum OTKII - oTKITI0YE€HHOE TOJI0KEHHE.

5.2.13B KOHCTPYKIMH BBIKJIFOYATENS IPEAyCMOTPEHa OJIOKUPOBKA, UCKITFOYAIOIIast
MHOT'OKpPaTHOE BKJIFOUEHHUE BBIKIIIOYATENS B CIIydae ero OTKJIFOUEHUS MO/ JeMCTBUEM paclie-
nuteneit, ecim kHomnka [IYCK ynepkrBaercst BO BKJIFOUEHHOM ITOJIOKEHUHU.

5.2.14Bsikrouaresib 000py0BaH 0OJITOM 3a3eMIICHUS, OOJIT 3a3eMIIeHHS 1103. 16
(cMm. mpunoxenue I, pucynok I'.1). luamerp pe3n0ObI Oota 3a3emiieHust He Mmenee M12,
TUaMETP KOHTAKTHOM TUTOMIAIKK HE MeHee 24 MM, TUIOIaIb IUIONIAIKH 3a3€MJICHUS HE
meree 500mm 2,

5.3IIpoBepka TEXHUYECKOTO COCTOSTHUS

5.3.1[leproarIHOCTH TPOBEPKH TEXHUUECKOTO COCTOSIHUS BBIKITIOYATEIISI 3ABUCHUT
OT KOJIMYECTBA ONEepPalUid BKIOYEHUS U OTKIIOUCHHUS.

O0beM, MepruoANIHOCTL PAOOT MPUBEACHBI B TAOIHIIE 3.

5.3.21IpuBenenHnas B TabnuIe 3 MEPUOIUYHOCT PETIIAMEHTHBIX PabOT, PEMOHTA U UX
00BeM TOJITIEKAT YTOYHEHHUIO TIPU COCTABJICHUH HHCTPYKITUH 10 SKCILTyaTaIlH dJIEKTPOYC-
TaHOBKH (Kada) B 3aBUCUMOCTH OT PEKUMa PabOThI M YCIIOBUH SKCILTyaTaIlHH.

5.3.3[loMuMO paboT, yKa3zaHHBIX B Ta0IMIE 3, JOKHBI POU3BOIUTHLCS PabOTHI CO-
rinacHo "[IpaBuiamM TeXHMUYECKON IKCIUTyaTalliH AIEKTPOYCTaHOBOK MOTpedUTeNnei’ .

Buumanue! [Ipu npoBepke TEXHHUECKOTO COCTOSTHUSL HEOOXOAUMO COOJIIOIATh Me-
pbI 0€3011aCHOCTH, YKa3aHHbIE B MOjpaszene 5.2.

5.4 Bo3MOKHbIE HEUCITPABHOCTHU U CTIOCOOBI UX YCTPaHEHUs

5.4.1B0o3MO’KHBIE HEUCTIPABHOCTH M CIIOCOOBI UX YCTPAaHEHUS TIPUBE/ICHBI B Ta0MIIE 4.

5.4.2BakyyMHbBIC TyrOracUTENIbHBIE KaMEPhl OTHOCSTCS K KJIacCy HEBOCCTAaHABIIH-
BaeMbIxX u3zenuii. [Ipu oOHapykeHHH HEUCTIPABHOU KaMephl HEOOXOIMMO €€ 3aMEHHTb.

5.4.3PerynupoBKa U IpPOBEPKa XapaKTEPUCTUK, TPUBEICHHBIX B IL.11. 3.3.3 — 3.3.10,
MIPOU3BOAUTCS TIPU TEKYIIIEM PEMOHTE, TTPH HEOOXOIMMOCTH, a TAKKE MOCTIE YCTPAaHEHUS
HEUCIPABHOCTH KAaKOro —JIM00 y3Jia B COOTBETCTBUU C TPEOOBAHUSIMU HACTOSIIETO MO/~

paszzena.
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Tabmuma 3

HanmMenoBanue pabor

ITepnoM4HOCTH

1

2

BremHuit ocMoTp (BU3yallbHO).
O4wrcTKa OT IMBUTH U TPSI3H MTOBEPXHOCTH KaMep, H30JISIH-
OHHBIX YaCTEH, KOpITyca IMPY MOMOIIYM KUCTH WJIH Cal()eTKH,

Kaxnapsie 5 000

. . [ukmos BO
CMOYEHHOW B O€H3MHE WJIN yalT-CIIUPHUTE. JITH OJTHH pas
Cwmaska Tpyuuxcs nosepxnocred cmaskoit [IMATUM-221 B 1184 IO pa
I'OCT 6267-74 % cooTBeTCTBUH C pUcyHKOM I.1). A A
[TpoBepka u MOATATUBaHNUE KPENEKHBIX JETaNICH.

Texymui peMoHT:
a) BBIIIOJIHEHHE BCEX BBILIENEPEUNCIEHHBIX PabOT; Kacnpre
10 000rmukmnoB BO

0) peryaupoBKa IOJI0XKEeHHsI 0J10Ka BCIIOMOTaTEIbHBIX KOH-
TakTOB (MPU HEOOXOAMMOCTH);

B) MPOBEPKA ¥ MOATSIKKA PE3b0OBBIX COCAMHCHHUIA,

T') IPOBEPKA AMEKTPUICCKOM MMPOYHOCTH U3OJIAIAN KaXKIOTO
MTOJIFOCA TJIABHOM I1eNH 110 MeToauke m. 3.3.5

He pexe onnoro paza
B JIBa roja

[Ipumeuanue - Konrpons kosmuectsa 1pkinoB BO npoBogurcst mo bYB

Tabnuna 4
HewncnpaBHoCTh BepostHas npuunHa Crniocob ycTpaHeHus
Beikmmrouarens Hapy1ien koHTakT B pa3béMe | YCTpaHUTh 0OpHIB, 3aMe-

HE BKJIFOUMJIICS MMUTaHUS
OOpBIB B 1IEeNH MUTaHUS
BKJIIOYAIOIIMX KaTyIlek (B
T.4. HEUCIIPABHOCTh DJIEMEH-
TOB BBITIPSIMUTEIHHOTO YCT-
poicTBa)

3a0JI0KMUPOBAHO BKIIFOUCHUE
BeIKITIOUaTensa bYB, Ha tadio
bYB unpunupyercs Bua aBa-

pun

HUTDb HCUCITPABHEBIC JJIC-
MCHTBI

YcTpanuTs NpU4KMHY aBa-
puH, cOPOCUTH OJIOKHPOB-
Ky bYB naxartuewm cpen-
Hel KHOMKH (0OBIYHO
KPacHOi1)

[Ipu BKIIOUEHUH BBI- COou B MexaHU3Me 3allEIKu
KJIFOYaTes JIEKTpoMar-
HUT cpabaThIBaeT, HO

BBIKJIIOYATEIb HE BCTACT

Ha 3alIENKy

OTtperynupoBatb
3aIIENKY

Pbruar BeIKITFOUATENS HE
oTOpackIBaeTCs A0 yrmopa

Cnomanach Bo3BpaTHas py-
KUHA
Hapymmnace perynuposka

3aMEHUTh BO3BPATHYIO
OPYXUHY
OTtperynupoBatb

Ha bYB nactpoena 3ammura
10 MUHUMAQJIbHOMY Hampsi-
YKEHHIO, a HA TOKOBBOJIAX
IJIABHOM LEMU OTCYTCTBYET
WJIM aBAPUIHO HU3KOE Ha-
NPSKEHHE

BrIkirouaresis BKIIIOYa-
€TCs, HO Ye€pe3 HEKOTO-
poe BpeMs OTKIII0YAETCS

[Tomars HanpspKEHUE HA
[JIaBHYIO LIETb BBIKJIIOYA-
TEJIs WJIN OTKIIOYHTH 3a-
IUTY 110 MUHUMAJIBHOMY
HanpsHKEHUIO
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6 XPAHEHUE

6.1 YcnoBus xpaHeHusl

6.1.1Xpanenue BoIKJIFOYATEIEH JOKHO COOTBETCTBOBATH TPEOOBAHUSIM
I'OCT 23216-78& yTouyHEeHUAMH, U3JI0OKEHHBIMY B 1.11. 6.1.2 - 6.1.5.

6.1.2YnakoBaHHbBIE BRIKJIFOYATENH, B YACTH BO3CHCTBUS KIMMATHUECKUX (PaKTO-
POB, TOJDKHBI COOTBETCTBOBATH YCIIOBHSIM XpaHeHus 2 (OykBeHHOe o0o3HaueHue C) mo
I'OCT 15150-69.

6.1.3XpaHeHue yrakoBaHHOTO BBIKIIIOUATEINS JOJHKHO TIPEyCMaTPUBATh €T0 Bep-
TUKAJIBHOE TOJIOKEHUE.

6.1.4Cpok coxpaHsEMOCTH BBIKJIIOYATEICH B YIAaKOBKE U3TOTOBUTEISI B YCIOBHUSAX

xpanenus 210 'OCT 15150-69 15Tk JeT co AHS U3rOTOBJICHUS.

[Ipu XpaHeHHH BBIKJIIOUATENIEH Ha NPEANPUATHH - U3TOTOBUTENIE CBBIIIE OJTHOTO roja
HEOOXOMMO ITPOBECTHU MEPETIPOBEPKY XapaKTEPUCTUK B COOTBETCTBHH C I1.3.2C COOTBETCT-
BYIOILIEM OTMETKOM B IMACTIIOPTE.

6.1.5Pa3Menienne BHIKITIOYATENEH Ha MOCTOSIHHBIE MECTa XPaHEHHsI TOJKHO MPO-
U3BOJUTHCA HE MTO3/JHEE OJTHOIO MECAIA CO AHS MOCTYIUIEHUS, IPYU 9TOM YKa3aHHBIN CPOK
BXOJIUT B CPOK TPAHCIIOPTUPOBAHMS.

7 TPAHCIIOPTUPOBAHUE

7.1YcioBus TpaHCIOPTUPOBAHUS

7.1.1TpancnopTUpoOBaHUE BBIKJIIOUATENEH JOHKHO COOTBETCTBOBATH TPEOOBAHUSIM

I'OCT 23216-78& yToyHeHUsIMH, U3JI0KeHHbIMU B 1.1, 7.1.2 - 7.1.5.

7.1.2Y cnoBust TpaHCIOPTUPOBAHUS BBIKITIOUATEIICH
a) cpennue (C) mo 'OCT 23216-78 8 3aBUCMMOCTH OT BO3JCHCTBHS MEXaHUYECKHX (haK-
TOPOB;

0) mo yciouto xpanenust 2 (C) mo 'OCT 15150-69 8 3aBuCHUMOCTH OT BO3ICHCT-
BUS KJIMMAaTHYECKUX (DAKTOPOB.

7.1.3TpancnopTUpOBaHUE BBIKIIOYATENICH MOXKET OCYIIECTBIATHCS JIFOOBIM BUIOM
KPBITOTO TPAHCIIOPTa, KpoMe MOpcKoro. CpOKH TPaHCIIOPTUPOBAHUS BBIKIIIOUATEIIEH BXO-

JAT B O6H_II/II‘/’I CpPOK COXPAaHACMOCTH U HE JOJIKHBI ITPCBLIIIATE TPHU MECAlla.

7.1.4B TpaHCNOPTHBIX CPEACTBAX JOHKHO OBITh HAJIEKHOE KPEIUIEHNE YITaKOBKH,
HE JI0IyCKalolllee e NepeMeleHne IPU TPaHCIIOPTUPOBAHUH.

7.1.511onoxeHune BBIKII0YATENS B YIIAKOBKE — BEPTUKAJIBHOE.
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(cripaBouHOE)
["abapuTHBIE, yCTAHOBOYHBIC U MIPUCOCTUHUTEBHBIEC PA3MEPhl BBIKIIOUATEIIS
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Pucynok A.2 —I"abapuTHbie, yCTAHOBOYHBIE U MPUCOEAUHUTEIIbHBIE Pa3MEPhI
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29005

0

295 max
¢
¢

392 max

29005

23605 L7
=
@ | —— | &
O O
o O ID
o O
392 max
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PucynokA.4 —BapuaHTbl BEIBOJIOB TVIABHOM 1ETTH BBIKTFOYATEIS
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IIpunoxenue b

(cripaBouHOE)

[lepeuensr HHCTpyMEHTa, 00OpYAOBaHUS U NPUOOPOB, HEOOXOAUMBIX JJII KOHTPOJIA,

pPEryJIMPOBAaHKS U HACTPOUKH BBIKJIFOYATEIIS

Ta6nuna b.1
HaumenoBanue u Kpatkas Knacc Oo6o3HaueHmne
TUI TEeXHUYeCKast TOY-
XapaKTEPUCTHKA HOCTH
JIuneiika 300; 500; 1000 +0,10; + 0,15; — 'OCT 427-75
+ 0,20MMm
Mranrenpeiicmac P-250-0,05 0 — 250 1 ['OCT 164-90

OtBeptka 7810-0942 B 1 H12X (300x 25)mm

I'OCT 17199-88

Kitoun racunsie ABYXCTOPOHHHC

I'OCT 2839-80

7811-00041C1 X9 (7 x 8) Mmm

7811-00041C1 X9 (10x 12) Mmm

7811-00211C1 X9 (12x 14)mm

7811-00221C1 X9 (14 % 17)Mm

7811-00231C1 X9 (17 x 19)mm

7811-00291C1 X9 (22 x 24)mm

VYcranoBka npo6oiinas YIIY-1M 0... 10xB —

Meraommerp 4102/2-220/5-12 1000, 25@ — I'OCT 23706-93

[Ipumeuanue - Pa3pemnaercs nCmosib30Bath J1000€ APyroe 000py10BaHUE C I0-

IPELIHOCTHIO0 UBMEPEHUSI HE XYK€, YKa3aHHOU B TaOJIMIIE.
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[Ipunoxenue B

(pexomenIyemoe)
CxeMa MPHUJIOKEHHUS HAIPSDHKEHHUS TP UCTIBITAHUH DJIEKTPUIECKOM
MPOYHOCTH U3OJISIIHH IIETTH YIIPABJICHHUS U UCIIOJHUTEIILHBIX IeTeil MOTPeOnTes

XP1 1 2 XP1 1 2
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
Pucynoxk B.1 Pucynok B.2

HcnpiTanus npoBOAST, UCIOB3YS ABa Mpucnocobyenus - pozetku PI110-22
JIY TEO.364.004TY (XP1) c nprcoeMHUTEIBHBIME ITPOBOIaMH, B COOTBETCTBHU C PU-
cynkamu B.1u B.2.

[IpucnocoOsnenue, N3roTOBICHHOE B COOTBETCTBUH ¢ pUCYHKOM B.1, mpumensercs
P UCTIBITAHUY MPU OTKIFOUEHHOM TOJI0KEHUHU BBIKIIIOYATEIIS.

[Tpucnocobnenue, U3rOTOBICHHOE B COOTBETCTBUU C PUCYHKOM B.2, mpumMeHnseTcs

IPU UCTIBITAHUY TIPU BKJIFOUEHHOM TOJI0KEHHUH BbIKITIouaTesns 6e3 bYB.

Ha xonTaktser 1 noaacTCA UCIbITATCIbHOC HAIIPSAKCHUC, KOHTAKThI 2 3a3eMIISIIOTCS.
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[Tpunoxenune I'
(ctipaBouHOE)
Y CTpOUCTBO BBIKIHOUATENS
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Tpymuecs noBepxHocT cmaszaTh cMazkor [IMATHUM-221.

Pucynoxk I'.1 —YcTpoilcTBO BBIKIHOUATEIS.
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1 —3JICKTPOMArHuT BKJIFOYCHUA,

2 —dJIGKTPOMArHUT OTKJIFOUEHUs (OTIepaTHBHBIN PacIICITUTENb);

3 —OJICKTPOMAarHuT OTKIIIOYCHHU S (HCBaBI/ICI/IMHﬁ pPacuciimMTe]ib NI BJICKTPOMaFHPITHBIﬁ

MUHUMAJTBHBIN PaCIIETUTENb HAIPSDKCHNUSA);

4 —KHOTIIKa PyYHOTO OTKJIFOUCHHS;

5 —0n0k ynpasienusi bYB

6 —O0JIOK JaTYMKOB TOKA,

7 —TOKOBBO/IBI;

8 —kaMepa BaKyyMHasl JyroracuTelIbHas;

9 —miara ynpaBJIeHHS;

10 —pere mpoMeKyTOUHOE 1T OJJOKUPOBKH OT MIOBTOPHOTO BKIFOUYCHUS;
11 —rulxas cBs3b,

12 —wu3onsTop;

13 —npyxuHa nomxKaTHs;

14 —kapkac;

15 —racurens MaciIAHBII;

16 —6onT 3a3emieHus;

17 —610x BcriomorarenbHbiXx KOHTakTOB bBBK-10;

18 —0610K CUTHAIBHBIX KOHTAKTOB (MUKPOIIEPEKITIOYaTEb);
19 —610KMPOBOYHBIN TPOCUK;

20 —xopmnyc;

21 —KkOXyX.
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IIpunoxenue E
(cripaBouHOE)
CxeMbl 2JIEKTpUUECKUEe TPUHIIUITHATBHBIE BBIKIIIOUATEIISI

r s 1
i TR E R AT ‘
| 0z, \F10
X1 xer | @‘_@7"2_ |
Lo <& | e VR
B 2208501y ‘o’ ] / —e ) ‘
B 2208501y wom” ? 2 o | 7
4 4o
5 =
6 5 " 7 Sa17 7| —
17 2 ‘
H3Sa11 7 6 8 | 25 ‘ \
H3Sa171 518 i |K|7—_Ij | 7?2 ‘ }
wsaiz | 9 5 e 4 AR - L
wsaiz | 10 | L | | |
71 7 - |
e 7 S ot Y42
/4 o 27 28 5|
73 sl — \ 7 7 SE3197
7 O SCAS N\xz Bf o
Y YAT 75 1% ' £8 } ‘ b ’ \ \ !
yﬂ/} r | 61 | | f%, 101 29 ‘ %W }
yp v | 18 1 F "( ot b | | | }
ooz | 19 — i izj |
o1KA100-250 8 | 20 ] L = e ; ; VA3
21 | |
22 | | 24

\
|
\
Pexomerdlyemas cxema yrpabiexus \
XS7 XP1 |

B/ ey | <& _ _ _
S Ty as7 as2 HS3

07K/l yp AT | 16 [T-7 [2-T  ©[3-7

|J’ et | 17
178

Yp Y42

Pucynok E.1 - Cxema snexTpuueckas NpUHIHUIHAIbHAS BeIKIouaTens 0e3 bYB

36



dA9 O BIoLehoiINI9d BeHAIreMIUIHUAI KeX0ohudIdore BWOX)) - Z2'F MOHAOU]

37

m 1 6] 6 mLL
\\\\\\\\\\\\\\ 8| 8 VL
7 r_m L&V
T T et - " L] SSAY
. Fan
W | 43 X =1 9| 9 2Ll
| ” 44 =1 5| S LGALL
| | . i DK SSAY
| ” ACETE TG o G e
b -
, , A o T ¢ & [wa X - o
| ! 17 TV
| , L wg L SSAV
Y2717
EL/9¢ 2l/1e 1L | X oy MM 0 << eTe
X g
A ANTAL/ANT O T i
o kil 73 7 — |« eH
o]
] | eH
X K o—fyrw a t
1 o 4 = = 02| o agm
v O i = 6| & 1L
Tl e I 2 m
8 a cisd ufw 1911
X o 6| awsa <
=2V YA 7 v I v 1L
Xo—— / e EE W1l
X g 77 5 s UMD )~
X o—p
) ala U0 I+
X - g *
03 44 5 ala
X o— = 7 - ulu
3
al £ 7 | @ niosg0z vl iy B e s
4 = 6l 6 g anHaxuduoy
. | |.oe08, 005 .02z 18] v
X ] | | / g | g | v anHaxedmy
541 | ! >>— Uaf] 54l
o 57 ” 7 767 , o= I IENETIE
& o—— | LH , Ldx A% 1 9| 9 |mhuEa ,%H_
% o||\_/ W a| 7’ | = H BENEEAE
ol Xo—tr = 'y 9 Gws AL o 7| 7 [nse %“H_
Vs ZVE Ll 8 o L - NS <[] wm |
766 13 &
o x| Ldx




