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NEPEYEHb OBO3HAYEHWNA N COKPALLEHWUW,
UCNOJIb3YEMbIX B AOKYMEHTE:

BAB BnoknpoBka aBTOHOMHOIO BK/HOUEHUS

BK KoHTakT 610KMpPOBKM BbIK/IOUaTeNa ansa onepaunu B

BY Bnok ynpaBneHnsa BakyyMHbIM BblK/toyaTenem

BMB Bnok MexaHn3npoBaHHOIO BK/TIOYEHUS

BB BakyyMHbIl BbiktoyaTesnb OptiMat BB

BAK BakyyMHasa ayroracutesnibHaa KamMepa

B, O KoMMyTauMOHHbIe onepauumn: «Bkao4deHue» (B) unm «otkntodeHune» (0)

BO OB KoMMyTauMoOHHble LMK/bl (koMbnHauum onepauuii O 1 B 6e3 BpeMeHHOoNn
3a4EepXKKM)

rto O6LWmMin KOHTAKT CUrHasa roTOBHOCTM BbIK/IlOYATENS K onepayusm

rme HopManbHO pa3oMKHYTbIA KOHTaKT CMrHana roTOBHOCTM BbIK/o4aTens K
onepaumsam

rm3 HopManbHO 3aMKHYTbIA KOHTAKT CMrHana roToOBHOCTM BbIK/o4aTens K one-
paumnam

3mn 3anacHble 4acTu, MHCTPYMEHTbI, MPUHAANEXHOCTH

K3 KopoTkoe 3aMbikaHue

KPY KoMmnnekTHoe pacrnpeaenntesibHoe YCTPONCTBO
KCOo Kamepa ctaunoHapHas 04HOCTOPOHHero o6cny>xmBaHus

H3 HopManbHO 3aMKHYTbI KOHTaKT
HP HopManbHO pa3oMKHYTbIA KOHTaKT
on OnepaTtuBHoe NuUTaHue

NMOTAY [paBuna No oxpaHe TpyAda Mpv 3KCAayaTaumMm 31eKTPOyCTaHOBOK
NT33N [paBuna TEXHUYECKOW 3KCMyaTalMn 3/1IEKTPOYCTaHOBOK noTpebutenen
nTB MpaBuna TexHukn 6e3onacHoOCTU

PU Pe3epBHbIN NCTOYHUK

P3A PeneliHasa 3awmnTa n aBToMatmka

HacTosiuee pykoBOACTBO MO 3KCMyaTaumn npefHasHavyeHo Ansa usydeHus obcnyxm-
BalOLLMM MEPCOHANIOM TEXHUYECKUX XapaKTEPUCTUK, KOHCTPYKTUBHBIX OCOBEHHOCTEN 1
npaBun akcnnyaTaummn 6noka ynpasneHus OptiMat BU.

PykoBoACTBO Mo aKcnyatauum COAEPXUT TEXHUYECKNE XapaKTEPUCTUKK, nepeveHb
yCNnoBui NnpumMmeHeHuns BY, ceeaeHuns o6 yctponctee BY, npuHunne paboTbl 1 MapKMpoB-
Ke, yKasaHusa Mep 6e30macHoOCTU, npaBuia NOAroTOBKM K paboTe U TeXHU4Yeckoro ob-
CNyXMBaHUs, a Takxe TpeboBaHWsA MO XpaHEHWUIO, TPAHCMOPTUPOBAHMIO U YTUIN3ALMN.

Mpw n3yuyeHnn n akcnnyataumm BY Heob6xoanMo AOMOSTHUTENTIbHO PYKOBOACTBOBATHCS
nokymeHToMm MKUK. 674152.002 PS - «Bbikatoyatenu BakyyMmHble OptiMat BB. Pyko-
BOACTBO MO 3KCMyaTaunum».

Mpwn paboTe c BY gomkHbl cobntogaTtbes aencreytowme MOTIY, MNTIIM n gpyrue aen-
CTBYIOLLNE HOPMATUBHbIE JOKYMEHTHI.

YCTaHOBKY M MOHTax BY AonXHbl MPpOM3BOAUTbL TOIbKO CreumanbHO YNOSHOMOYEH-
Hble NMua C AOMYCKOM Mo 3nekTtpobesonacHOCTU Ana paboTbl B 3/71eKTPOyCTaHOBKax
cebiwe 1000 B, nocsie 03HaKOMNEHUS C pYKOBOACTBOM MO 3KCMayaTauuun.

Mepen BbIMOIHEHMEM MOAKIOYEHUSA U peMoHTa ybeanTbcs B OTCYTCTBMKU (haKTOpPOB,
KOTOpbl€ MOTYT NMPUBECTU K aBapPUNHbIM CUTYaLMSIM U HECHACTHbLIM Cly4YasM.

MpeanpuATME-N3roToBUTENb MOCTOSHHO MPOBOAUT pPaboTbl MO COBEPLUEHCTBOBAHUIO
YCTPOMCTB@ U TEXHOMOMMN U3roToBNEHUS BY, MO3TOMY B MX KOHCTPYKUMM MOTyT ObiTb
BHECEHbI MU3MEHEHMS, HarmMpaBJ/ieHHble Ha YNydlleHNe XapaKTepPUCTUK, HE OTPaXXeHHble
B HacCTosILLEM PYKOBOACTBE.



HA3HAYEHMUE

1.1 BY npepHa3sHaueHbl Ans ynpasneHuns BB, a Takxe ana s3aumogencreusa c P3A.
Mog ynpasneHneM bBY BB BbINOAHAIOT KOMMyTaUWOHHbIE onepauun B n O, nnm nocne-
[0BaTE/IbHOCTb KOMMYTaUMOHHbIX onepaumnii C 3a4aHHbIMU UHTEpPBanaMmn Mexay HUMn B
cootBeTcTBUM € FTOCT P 52565.

1.2 BY npenHasHa4veHbl Ans akcnayatauum B wkadax KPY, KCO, Ans peKoHCTpyKUnn
wkadoB KPY n KCO, HaxoasWmMxXcs B aKCayaTauMn, a Takxke Ans NpuMeHeHns B Apy-
rMX yCTPOMCTBax, OCYLLECTBAAIOLWNX pacrpeaeneHme n notpebneHne anekTpuyeckomn
3HEeprun BO BCeX OTpacC/sX HAapOAHOrro X03sNCTBa.

1.3 BY BbinyckatoT no TY 3414-068-11821941-2014.

1.4 BY BX0AAT B KOMMJIEKT NocTtasku BB.

1.5 CtpykTypa ycnoeHoro o6o3HauyeHus BY npeacrtasneHa Ha pucyHke 1.

1.6 MpumMep ycnoBHoro o6osHayeHust BY B KoMmmiekTe noctaBkn BB, HOMWHaNbHbIM
HanpsxeHueMm Ol 230 B nepeMeHHOro Toka, KIMMaTU4Yeckoro UCNoIHeHUs Y, KaTero-
puun pasmewtenms 2 no NOCT 15150, BapnaHTa KOHCTPYKTUBHOIO UCMOSHEHUS 1:

bsok ynpasneHuss OptiMat BU-11-Y2.

OptiMat BU- XX - ¥2

O603HaYeHNe KOHCTPYKTUBHOTO UCMOSHeHNs BY.

MepBas uudpa - koa BapuaHTa KOHCTPYKTUBHOTO UCMONMHEHNS.

0 - HuxHee pacnosoxeHue KreMm Ans NoAKIHUYEHUS NPOBOLOB U Kabenew.

1 - BepxHee pacnonoxeHue KieMM Ans NoAKMoYeHNs NpoBOA OB U kabenen.
Hanuuue kntoya BAB 1 pa3bema PU Ha nepeaHelt naHenu.

2 - BepxHee pacnosioxeHue KieMm Ans NoAKIUYeHNst MPOBOAOB U kabeneii.
Hanuuue knova BAB 1 pazbema PU Ha nepefHei naHenu.
[ns npumeHeHus B cxemax P3A ¢ dpyHKUmMel AeLllyHTMpoBaHWS.

Bropas undpa - kog HOMUHANBHOTO HanpPsKeHUs onepaTUBHOIO NUTaHUS.

1- Ol - 220/230 B.

2 - OIN-110/120 B.

KnumaTuieckoro ucnofHeHus u kateropum pasmettenus no FOCT 15150.

PucyHok 1 - CtpykTypa ycnoBHoro o6o3HayeHus bY

TEXHUYECKUE
XAPAKTEPUCTUKMU
2.1 OCHOBHbIE TEXHMYECKNE XapaKTepucTukn BY npuseaeHbl B Tabnuue 1.

Ta6bnuua 1 — OCHOBHbIE TEXHUYECKNE XapaKTepucTtukm bY

3HauyeHue napamerpa
(xapakTepucTukmu
MNapametp ANS UCNOJTHEHNSA
X1 X2
HoMuHanbHOEe HanpsXeHne: ornepaTuBHOro
nuTaHusa (OM) BY U_ ., NOCTOSAHHOrO ToKa/ 220/230 110/120
nepeMeHHoro Toka, B
[AvanasoH HanpskeHus OM, % ot U_ oT 65 o 120
Tok noTpebneHunsa ot nctoyHmka Ol npu Bbl- 50
nonHeHun onepaumn B n O, A !




MNapameTtp

3HaueHue napameTpa
(xapaKTepucTuku
ANS UCNONTHEHUSA

X1 | X2

[vanasoH Hanpsi)XeHWin Ha BxoAax yrnpas-
neHus (BXoA BKJIOYEHUE, BXOA OTKtoYe-
Hue BY1)) (NOCTOSSHHOrO MW NepeMeHHoro
Toka), BY

ot 20 go 270

XapaKTepucTnukm BXOA0B yrnpaBieHns Tuna
«CYXOW KOHTaKT»? Tok, MA, He bonee npe-
AenbHoe HarnpshkeHue, B

40
230

[Onana3oH HanpsXXeHU pe3epBHOro UCToY-
HMKa nNuTaHus 3), B NnocTosiHHOro

oT 12 no 24

Tok noTpebneHns oT UCTOYHMKA pe3epBHOro
nuTanus (no exoay PU+ PU-), A, He 6onee

2

Bpems nogrotoskun BY k paboTe (Bkntouye-
HUIO, OTK/IOYeHUo BB) ¢ MOMeHTa nogaum
Of, c, He bonee

Bpems noarotosku BY k paboTe (Bkntouye-
HUIO, OTKOYeHuo BB) ¢ MoMeHTa noaaym
NUTaHUS Ha BXo4 pe3epBHoro nutaHusa (PU+
PW-), c, He 6onee

120

Bpemsi, B Te4eHMe KOTOPOro MOXHO COBEp-
WKTb OTKOYeHue/BKIoYeHne BB nocne wmc-
yesHoBeHus HanpsxeHus Of, y

48/24

XapaKTepuCcTuKn BXoA0B A5 NOAKII0YEHUS
TpaHcdhopMaToOpoB TOKa4)

BxoaHom Tok, A

MakcuMarnbHbI BXOAHOW TOK, A

Bpemsa noarotoeku BY K:

- BKJIIOUYEHWNIO N OTKNKOYeHnto BB (ans KoH-
CTPYKTUBHbIX UcnosHeHun — 0, 1) npu noaa-
ye nutaHusa no n. 11 Ha Bxoabl TA (1, 2), TC
(1, 2), ¢, He 6onee

- OTK/tOYeHNI0 BB (419 KOHCTPYKTUBHOIO
WCMNOSTHEHUS — 2), NPWU TOKE KOPOTKOIro 3aMbl-
KaHWs B MMaBHbIX Lensax, mMc,

420

200-800

Macca bY, kr

4,5

Fa6apuTHble, YCTAHOBOYHbIE pPa3Mepbl U KOH-
CTPYKTUBHbIE UCMOSTHEHUS

CM. npunoxeHue A

CpeaHsas HapaboTka [0 oTkasa, To, 4, He
MeHee

100000

CpenHuii cpok cnyx6bl, Ty, IET, HE MeHeE

cn

30

1) Bxoabl ynpasnenus - Bxoabl BBU (1, 2), Bxoabl OBU (1, 2).

2) Bxoabl CKB (1, 2) n CKO (1, 2).
3) Bxoabl PU (+, -).

4) He ponyckaeTtcs NMpuMeHsTb TpaHCchOpMaTopbl TOKa Ha HOMWHANbHOEe Hanps-
KEHME HWXe HOMWHANbHOIO HanmpshKeHWs FNaBHbiX ueneil BB. Mcnonb3oBaTb TpaHC-
dopmMaTopbl TOKa C HOMUHAsIbHBIM TOKOM 5 A M HOMUHanNbHOM Harpyskon 15 B-A.
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2.2 N3onsauus uyener ON n ynpaBneHus, a TakXXe UX 3/IEMEHTOB COOTBETCTBYET M. 6.2
OCT P 52565 n BbigepxwuBaeT cornacHo n. 4.14.1 TOCT 1516.3 ucnbiTaTtenbHoOE Ha-
npsixeHne 2 KB nepeMeHHOro Toka 4actotbl 50 'y, B TeyeHne 1 MUH.

2.3 Pabouune ycnoBus npu aKcnayaTauum:

- BepxHee 3HayeHue TeMnepaTypbl Bo3ayxa nntoc 55 °C;

- HWXXKHEe 3HayeHne TemMnepaTypbl BO3ayXa MUHYC 45 °C;

- BEpxHee 3HayeHMe OTHOCUTENbHOM BJiaXXHoOCTM Bo3ayxa 100 % npu TemnepaTtype
25 °C (c KoHAeHcauuel Bnaru);

- BepxHee 3Ha4yeHue aTMocdhepHoro aasneHus 106,7 klMa (800 MM pT.CcT.);

- HWXKHee 3HavyeHne aTtMocdepHoro aasneHuns 86,6 klMa (650 MM pT.cT.);

- atMocdepa Tun II (npombiwneHHas) no MOCT 15150.

2.4 Mo yCTOMYMBOCTN K MEXAHNYECKUM BHELUHMM BO34ENCTBYOWMM (hakTopam B pa-
6ounx ycnosuax npuMmeHeHus, BY cootsetcTBytoT rpynrne M7 no NOCT 30631.

2.5 Kopniyc BY nMeeT cTeneHb 3awnTbl obonovek He meHee IP40 no MOCT 14254.

2.6 BY obecneumBaeT ynpasneHve BB npu BbINOSIHEHMM onepauni n (UIn) nx LMKI0B
npu yCnoBusX, yKasaHHbIX B M. 2.3, C XapakTtepuctmkamm paboTtbl MexaHu3ma BB, obe-
cneyMBaloLWMMM HOPMUPOBAHHbIE NMapaMeTpbl KOMMYTaLMOHHOW cnocobHocTn BB:

a) BKJIIOYEHME;

6) oTkOYEHMNE;

B) BO B TOM uncne 6e3 npegHaMepeHHON BbIAEPXKN BpeMeHn mexay B n O;

r) O- t6T -B npu nobon 6eckoHTakTHOM Nay3e, HaunHas oT tét = 0,3 ¢;

A) umkn O- téT -BO ¢ nHTepBanamm Mexay ornepaunaMmn cornacHo TpebosaHumo nepe-
UUCNEHWUIA, B) U T);

€) nocnefoBaTeslbHOCTb KOMMYTAUMOHHbBIX Onepauuin ¢ 3aAaHHbIMW WHTEpBanammu
MeXAy HUMU — B COOTBETCTBUM CO CNeayoWnMn HOPMUPOBAHHBIMY KOMMYTaLMOHHbIMU
umknamm (n. 6.6.1.5 TOCT P 52565):

-umknl: 0 -0,3c-B0O - 180 c - BO;

- umkn la: 0 -0,3c-BO -20c - BO;

- umkn 2: O - 180 c - BO - 180 ¢ - BO.

2.7 BY obecneunBatoT:

- 6noknpoBKy BKOUEHUS BB npu Hannynum KoMaHAbl OTK/IKOYEHUS ;

- 6noknpoBKy BKIOYEHWS BB npu pasomMkHyTOM uenun "6nokuposka";

- 610KMPOBKY MOBTOPHOIO BKOYEHUS (KOorAa KOMaHAa BK/OYEHMSt OCTaeTCst noAaH-
HOM nocne aBTOMaTU4eCcKoro oTkao4YeHns BB);

- OTK/toYeHne/BkNoUYeHne BB B TeueHne 48/24 4 nocne ncuyesHoseHus Ol no uensm
ynpasnenus CKO/CKB;

- oTkNto4eHne BB no Bxogam TA, TC npu otcyTtcteum OfT;

- oTK/o4eHne BB B aBapuiiHoM pexxnme (npu otcytcteum OIM) npu paboTe oT PU;

- 3alUMTY OT KOPOTKOro 3aMblKaHus Lernel anekTpoMarHutos BB;

- rabBaHM4YeCcKyl0 pa3BsA3Ky uenen ynpasneHus ot cetu Of1;

- ynpasneHue paboTtoii BB kHonkamMu Ha BY: onepauus B kHonkoii BKJ1, onepauus O
KHonkon OTKIJ1.

2.8 BY ocHalleHbl CBETOBbIMW MHAMKATOPaAMK COCTOsSIHUA BB:

- HAMKaToOpoM cocToaHuna ABAPUSA;

- MHAMKaTOPOM COCTOsiHUSA BB BKtoYveH;

- MHAMKaTOpPOM COCTOAHUSA BB OTK/ItOYEH.

2.9 BY ocHalleHbl CBETOBbIMW MHAMKATOPaAMK COCTOSAHUA BY:

- nHAmMKaTop coctosiHusa FOTOB;

- UHAMKATOPOM Hanuuusa Ofl;

- UHAMKAaTOPOM Hanuuusa HanpsxeHunsa PU.

2.10 BY, B 3aBMCMMOCTU OT UCNosIHEHUS (pUCYHOK 1), ocHalleHbl knto4yom BAB, koTo-
pbI CHUMaeT 610KNMPOBKY BKIOHeHWS BB npu otcytctBmm OI1.

2.11 YcTorumBocTb BY K BHELIHWM 3/1eKTPOMarHUTHbIM BO3AENCTBUSIM CM. nNpunoxeHue b.

2.12 SnekTpoMarHuTtHas smuccua BY (komnnekTtHo ¢ BB) cootsetctByer OCT
30804.6.4.



YCTPOMACTBO
N PABOTA

3.1 KoHcTpyKuusa bY

3.1.1 BY pa3mMelleH B METaA/ZIMYECKOM KOpMyce C NOJIMMEPHbIM JITAaKOKPACOYHbIM Mo~
KpbITUEM.

3.1.2 Jlnuesas naHenb BY - oTkMAaHasA. BHeEWHWUA BUA KOHCTPYKTUBHbBIX UCMOSTHEHUI
npuBefeH B NpUaoXeHun A.

3.2 HasHauyeHue BxoaoB BY

3.2.1 HasHaueHune Bx0o40B U BbixoaoB BY npuseaeHo B Tabnuue A.1

3.2.2 Bxogbl Ol npeagHa3HayeHbl A9 noakaoveHns K BY ncroyHmka Ol NOCTOAHHO-
ro AN NepeMeHHOro Toka Harnps>XeHueM corniacHo n. 1 Tabnauubl 1.

3.2.3 Bxoabl P+ n PU- npeaHasHauyeHbl ANS MOAK/IOYEHUS BHELUHEro UCTOYHMKA
nuTaHus — 6aTapeek UM akkymynsaTopos Kk BY (cMm. n. 6,7 Tabnuubl 1), ¢ uenbio noa-
rotoBkn BY K BbINOAHEHUIO onepauunii oTkaveHns BB npu otcytctemm OI1.

3.2.4 Pa3beM PU (pucyHok A.2 no3. 9) npeaHasHadeH ana nogknatoyeHmns bBMB.

3.2.5 Bxoabl TA1l, TA2 n TC1, TC2 npeaHa3HayeHbl A9 NOAKIIOYEHUS BTOPUYHbLIX
06MOTOK TOKOBbIX TpaHchopMmaTopos, M. 4.8.

3.2.6 Bxoabl CKO1 n CKO2 (cyxoir KOHTaKT) npeAHa3HayeHbl 4515 noAadn curHana
oTk/toYeHus BB. MapannenbHo ogHOMMEHHbIM BXOAaM MoAksyeHa kHonka "OTKJT",
pacrnosioXXeHHasa Ha nuueson naHenun BY (cM. npunoxeHue A).

3.2.7 Bxoabl CKB1 n CKB2 (CcyxoW KOHTaKT) npeAHasHauyeHbl AJ1s nojadu curHana
BKtOYeHna BB. MNapannenbHo oAHOMMEHHbLIM BXOAaM MoAkstoyeHa kKHonka BKJ1, pac-
MoNoXeHHas Ha nuueBol naHenn BY (cM. npunoxeHune A).

BHUMAHMUE! [Mpn 3apsmkeHHbIX KOHAEeHcaTopax KoOHTakTtbli CKB1, CKB2,
CKO1, CKO2 HaxoasTcss nog HanpshkeHueMm 220 B.

3.2.8 lpucoeanHeHne BblENEPEeUYNCSIEHHbIX KOHTaKTOB HeO6XO0AMMO BbINOMHATL
ybeavsLncy, 4TO:!

a) HanpshkeHue Ha Bxoa Ol He noaaHo;

6) HanpshxeHne Ha Bxoa P He noaaHo;

B) KOHTakTbl TA1, TA2, TC1, TC2 He NOAK/OYEHbI KO BTOPUYHLIM 0OMOTKAM TOKOBbIX
TpaHchopMaTopos;

r) KoHaeHcaTopbl BY paspsbkeHbl (MeToAvKa paspsiia KOHAEHCAaToOpoB MpuBeAeHa B
n. 4.2.5).

3.2.9 Bxogbl OBN1 n OBW2 npepHasHauveHbl Ana OTKAYeHMs BB nyTem nogauu
yNpaBAsIoLero cMrHana Hanps>XeHMeM corsiacHo n. 4 tabnuubl 1.

3.2.10 Bxoabl BBM1 v BBW2 npepHa3sHayeHbl Ans BkAoyeHuMs BB nyTtem nogauu
yNpaBAsIoLero cMrHana Hanps>XeHMeM corsiacHo n. 4 tabnuubl 1.

3.2.11 Bxoabl OBK 1 CBB npeaHa3HayeHbl AN NOAKNOYEHUS K OAHOUMEHHbIM KI1EM-
MaM BB, KOTOpble A0/MKHbI 6bITb 3aMKHYTbI NPU OTK/IKOYEHHOM MOSTIOXXEHUWN N PA3OMKHY-
Tbl NPU BKJIKOYEHHOM MoNOXeHnn BB.

3.2.12 Bxogbl OBK n BK npeaHa3HayeHbl Ans NOAKIOYEHUS KOHTAKTOB BHELLHEWN
6/10KMPOBKN OT HECaHKLUMOHMPOBAHHOIro BktoYeHUs BB. KoHTakT fomkeH 6biTb 3amM-
KHYT Ans wTaTtHon paboTbl BB, Hampumep, mpu NOMOLUM BHELIHEN 610KMPOBKKU, CM.
pucyHoK A.1. MNpn pa3soMKHYTOM KOHTaKTe BK/OYNTb BB HEBO3MOXHO.

3.3 HasHaueHue Bbixoaos bBY

3.3.1 Bbixoabl OM1 1 ODM2 npeaHasHayeHbl AN15 NOAKAOYeHUs K BY KaTylwek anek-
TPOMarHMTHbIX Np1BoAOB BB.

3.3.2 Bbixoa 'T3. CurHan roToBHOCTK (CyXOoW KOHTaKT) BY kK nposeaeHwio onepauuni
O nnu B. Mpn Hannumm Ol n roToBHOCTU BY, KOHTaKTbl IO 1 M3 — pa3oMKHYTbI.

3.3.3 Bbixoa 'TP. CurHan roToBHOCTW (CyXOW KOHTaKT) BY kK npoBeaeHwto onepauuni
O nnu B. Mpun Hannumm Ol 1 roToBHOCTU BY, KOHTaKkTbl TTO 1 'MP — 3aMKHYThI.

3.3.4 Bbixog I'TO. CurHan roToBHOCTU (CyXOW KOHTaKT) BY K npoeeaeHuto onepauuni
O nnn B. O6wmint koHTakT ana M3 mn I'TP.

3.4 OnucaHue pyHKLMNOHA/IbHOW CXEMbI

3.4.1 OdyHKuMoHanbHasa cxema bY n BB npuBeaeHa Ha puUcyHke 2.

3.4.2 ON nopaetcs Ha BxoA Ol nuctoyHmka nutaHusa BY (pucyHok 2).

3.4.3 UcTo4HuK nuTaHusa BY (pucyHok 2) npeactasnseT coboi npeobpasoBaTtesnb Ha-
NpsXXeHns, KOTopbIn Heobxoanm Ans 3apsaa 6atapei KOHAEHCAaTOPOB BK/OYEHUS U OT-
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PucyHok 2 - ®yHKuMoHanbHasa cxema BY v BB

KJIIOYEHUA, a Takxe 4515 paboTbl HU3KOBOJIbTHOIO MCTOYHMKA NUTaHUSA. HU3KOBONLTHbIN
WUCTOYHMK NUTaHUS (PUCYHOK 2) hOpMUPYET HanpsikeHne, Heobxoanmoe ANs nuUTaHus
KOHTponnepa.

3.4.4 Bxoa PU (+, -) nctoyHuka nutaHusa BY (pucyHok 2) ncnonb3yeTcs Ans noa-
KJIIOYEHUA akkyMynsTopa (HOMUHaNbHbIM HanpsXeHueM ot 12 o 24 B) npu oTcyTCTBUMK
OlN n nocnepytoulero 3apsaa 6atapein KOHAeHCAaTOPOB A5 BbINOAHEHMs onepauun O
nnu B.

3.4.5 lNopgkntoyeHne K KOHTakTaM PU (4, -) AOMKHO ObiTb BbIMOJHEHO Kabenem B
3KpaHupytowen onneTke (anvHa He 6onee 3 ™).

3.4.6 KoHTponnep (pMCYHOK 2) ynpaBiisieT TPaH3MCTOPHbIMU KJll04aMu, B 3aBMCUMO-
CTV OT NoAaHHOW Ha BY KoMaHAbl (BKIOYEHME UAKN OTK/IOYEHWE), Npu 3TOM cpabaTbl-
BaeT COOTBETCTBYOLWasA napa Kayein. KOHTponnep 3aMblKaeT TPaH3UCTOPHbIE KO4Yn
Ha BpeMs, HeobxoanMoe A/ NPOBEAEHNS ONepaunn BKIKOYEHNS UKW OTKOYeHns BB.
Takxxe KOHTPOEpP BbINOAHAET PYHKUMK: 6NOKMPOBKN NOBTOPHOIO BKAOYEHMS (KOraa
KoMaHAa B ocTtaeTcs nogaHHon nocne aBtomaTtuyeckoro O), 61oknpoBky B npu Hanu-
umn KomMaHabl O.

3.4.7 Cxema popmumpoBaHus curHana BKJ1 (pucyHoK 2) popMMpyeT NOrmyecknin ypo-
BEHb Ha OTAE/IbHOM BXOAE KOHTpoOJ/iepa OT CMrHana, nocrynawouiero Ha sxoasl CKB1,
CKB2 («cyxoi KOHTakT») unu BBU1, BBU2 («BHEWHUA NCTOYHUK»), NMOO OT HaxaTtusa
KHonkn BKIJT.

3.4.8 Cxema cdopmuposaHua curHana OTKJT (pucyHok 2) popMUpyeT ormyeckui
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YpPOBEHb Ha OTAENbHOM BXOAE KOHTpossiepa OT CUrHana, NocTynalowero Ha BXOAbl
CKO1, CKO2 («cyxon koHTakT») unu OBN1, OBN2 («BHEWHUA UCTOYHUK»), NnbO OT
HaxaTnsa kHonku OTKJI.

3.4.9 NHamkaums rotoBHoCTU BY (pucyHoK 2) npeactaenseT cobon nepeknaHoOn KOH-
TaKT, KOTOpbIl, B 3aBUCMMOCTWN OT MOJSIOXKEHWS, CUTHANN3NPYET O FOTOBHOCTU (MW He-
rotoBHoctu) BY k nposeaeHuto onepaunit O wnm B. KoHtakTel T3, T'TO, I'MP npeaHa-
3HayeHbl AN UCMOJIb30BaHMA B CXeMaxX aBTOMaTUKN UK CUTHaNU3auun.

3.4.10 Cxema 3apsifa OT BTOPUYHbIX 0OMOTOK TpaHCchOpMaTopoB TOKa npeacTasns-
eT coboii npeobpasosaTenb ANA POPMUPOBAHNSA HaMPsHKEHUS 3apsaa KOHAEHCAaToOpoB
(pucyHok 2).

3.5 MapkupoBaHue u nioMmbupoBaHue

3.5.1 Ha kopnyce BY npukpenneHa Tabnumuka (LWWNbANK), COAEPXALLas CneayoLLyto
MHdopMauuto B cootBeTcTBMM ¢ N. 6.15.1 TOCT P 52565:

a) ToBapHbIA 3HaK NpeanpuaTUA-U3roToBuTeNs;

6) HaMMeHOBaHME U TUN U3AENUS;

B) o6o3HayeHune Tuna BY (pucyHok 1);

r) 3aBOACKON HOMep MO CUCTeMEe HyMepaLuuu NpeanpusaTUsS-n3roToBuTens;

A) HOMWHanbHoe HanpsxeHue Ol B BOSbTaX;

€) HoMUHasbHbIN Tok Ol B amnepax;

X) 0603HayYeHne TEXHMYECKMX YC/I0BUNA;

3) Macca BY B kunorpammax;

1) Mecsl, U roj Bbinycka.

3.5.2 lNo cornacoBaHu1io ¢ 3aKa3ymMKOM AOMNYyCKAOTCS Apyrve AOMNONHUTENbHbIE HAAMUCHK.

3.5.3 BY onnombupoBaHbl HOMeEpHbIMK MIOMbaMu-HaknerkaMn. Mecta pacronoxe-
HWSA NNoM6 NokasaHbl B NpUAOKeHUn I

NCMNOJZIb3OBAHMUE
Mo HABHAYEHUIO

4.1 dkcnayatauuoHHble OrpaHu4YeHus

Mpu akcnnyaTaumm BY He AoMKHbI 6bITb HapyLleHbl TEXHUYECKNe XapaKTepPUCTUKH,
yKasaHHble B NyHKTax 2, 4, 6, 11 Tabnuubi 1.

4.2 OnucaHue pa6oTbl BY

4.2.1 PaboTta BY ocHOBaHa Ha HaKOMJEHUU 3NeKTpUYeckoro 3apsaa B 670Kax KOH-
[EeHCaTopoB, KOTOpble pasAefieHbl Mexay cobol Ha ABe CeKUMWU: BKIIOYEHUS N OTKIILO-
YeHus, C nocneayroLen nepegayen HaKoOMJEHHON 3HEPruM Ha KaTyLKW 3neKTpoMmar-
HUTHbIX NPUBOAOB, YCTAHOBMEHHbIX BHYTpY Kopnyca BB.

4.2.2 na Ttoro, 4tobbl BY npounssen O nnu B Heob6xoamMMo, 4TO6bI KOHAEHCATOPbI Ha
COOTBETCTBYOLWMX CeKUMAX Oblniv 3apsiXkeHbl 40 ONpPeAeeHHOro ypoBHS, B MPOTUBHOM
C/lyyae KOHTponnep He copmumpyeT komaHay O nnu B.

4.2.3 Ons ctabunbHol paboTbl BY Heobxoanmo, 4Tobbl KOHAEHCATOPbI MOCTOSIHHO 3a-
ps>XXanncb, 3TO BO3MOXHO Npu Hannyum Orl.

4.2.4 Tpwn otcytctBum OI, onsa noasapsaku KOHAEHCATOPOB MOXHO MCMO/b30BaTb
pe3epBHbIN PU nuTaHusa, HanpuMep, akkyMynaTopHyto 6atapeto, BMB nnun BTopuyHble
06MOTKM TOKOBbIX TpaHCHOPMaTOpPOB.

4.2.5 Ang Toro ytobbl paspsaanTb KOHAEHCATOpbl, HEO6XOANUMO BbIMOSIHUTL YCI0BUS
n. 3.2.8, nocne 4ero, yaepxmsas KHonky BKJT nnn OTKJ1, pa3psxaTb KOHAEHCATOPbI
BY, noka nHaMkaumsa He nepectaHeT pabotaTtb. OnncaHne nHaMkaumm BY npuseneHo B
Tabnuue 3.

4.3 Pa6ota BY B pe)kuMe BKJ/IIOHEHUA

4.3.1 Ang wTaTHOro BbiNosiHeHUs onepaunn B nHamnkatop FNOTOB fgo/mkeH CBeTUTCS,
npu 3TOM KOHTaKTbl 6110knpoBku BkAoYeHUs (BK n OBK) Ao/XHbI 6bITb 3aMKHYThI.

4.3.2 Onepauus B npon3BoaAUTCSA NpU HaXXaTUM Ha KHOMKY BKJ1, pacnosioxXeHHyto Ha
nuueson naHenu BY, nnbo 3ambikaHnem Bxoaos CKB1 n CKB2, nn6o nogaven Ha BXoAbl
BBWN1 1 BBN2 HanpsixxeHus cornacHo n. 4 Tabnuubl 1 anvtenbHoCTbio He MeHee 40 McC.

4.3.3 CurHan Ha onepauuio B noctynaer ¢ BbixoAa CXeMbl (POPMUPOBAHUSA CUTHa-
na BKIOYEHUs (PUCYHOK 2) Ha BXOA4 KOHTpoOssiepa, KOTOPbIA ynpaBasioWUM CUrHa-
JIOM 3aMblKaeT TPaH3UCTOPHble KUK, Yepe3 O0OBMOTKM 3/1eKTPOMarHUTOB MpoTekaeT
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TOK pa3psfa KOHAEHCaTOpOB, NPOUCXOAUT BKoYeHue BB. Mocne 3aMbikaHUS rnaBHbIX
KOHTakToB BB curHan c koHTakTa coctosHusa BB (CBB) nocTtynaeT Ha KOHTponnep, 3a-
BepLuas BbINOSIHEHME KOMaHAbl BKIOYEHUSA U 6/10KMpYyS MOBTOPHYIO nojavy curHana B.
Ha nuuesoin naHenn HauyMHaeT CBETUTbLCA MHAMKATOP COCTosHMS BB - BKIJI.

4.4 Pa6oTta BY B pe)xxuMe OTKJ/IIOUEHUS

4.4.1 ina wtaTHOro BbiNnonHeHus onepaunn O nHankatop FOTOB fo/mMKeH CBETUTLCS, NpU
3TOM MOJSIOXKEeHME KOHTaKTOB 610knpoBku BktoveHnst BK 1 OBK He BnnseT Ha onepauumto O.

4.4.2 Onepauusa O nNpou3BOAUTCA NPU HaxaTun Ha kHonky OTKJ1, pacnonoXeHHyo Ha
nvueBor naHenu bY, nnbo 3ambikaHneM Bxogos CKO1 n CKO2, nnbo noaayen Ha BXOAbl
OBW1 1 OBN2 HanpsxeHus cornacHo n. 4 Tabnuubl 1 ANNTENbHOCTLIO He MeHee 40 MC.

4.4.3 CurHan Ha onepauuto O nocTynaeT C Bbixofa CcXeMbl (hOPMUPOBAHUS CUrHa-
na OTK/YeHUs (PUCYHOK 2) Ha BXOA KOHTpoJiepa, KOTOPbIA yNpasBisioWwmMM CUrHa-
JIOM 3aMblKaeT TPaH3UCTOpHble Kuu. Yepe3 06MOTKWM 3/1eKTPOMarHMTOB MNpoTekaeT
TOK pa3psja KOHAeHCaTopoB B 06paTHOM HamnpaBfieHUW, NPONCXOAUT OTKIoYeHue BB.
[Mocne pa3MbikaHUsa rNaBHbIX KOHTAkTOB BB curHan c koHTakTa coctosiHus BB (CBB)
NoCTynaeT Ha KOHTponaep. Ha nvMueBor NnaHenn 3acBeTUTCA MHAMKATOP COCTOSAHUA BB -
OTKJ1. KoHTponnep npenoTepallaeT NOBTOPHYO onepaunto B nocne onepaumn O, ecnu
KoMaHaa B He 6bina cHATa.

4.4.4 KomaHaa O nMeeT BbICLLUMA NPUOPUTET U BbIMOSTHAETCS HE3aBUCMMO OT Hanmn4uns
KoMaHAbl B.

4.5 Pa6oTta BY B pexxume 6J10KUPOBKU

4.5.1 bnoknpoBKa npeaoTeBpallaeT HeCaHKUMOHMPOBaHHOe B 1 ocyllecTenserca pas-
MbikaHueM uenun mexay BK n OBK, 3To MOXHO OCyLLEeCTBUTb C MOMOLLbIO BHELLIHUX KOH-
TaKTOB, CUCTEMbI @aBTOMAaTUKN WU 3aLLMUThI.

4.5.2 NHpaukaTopbl nuuesBor naHenn BY FTOTOB u BKJ1 racHyT, a 3aTeM HauyuMHaeT
muraTtb mHamkatop OTKJI, curHanusmpys o ToMm, 4To BB HaxoamTcs B OTKIOYEHHOM
COCTOSIHMM W BKtoYeHa 6nokmposka. Ecnu BB Haxoamncs B MOMeHT 6/710KMPOBKU BO
BKJ/TIOYEHHOM COCTOSIHUM, noovepefHo ¢ uHamkaTopoMm OTKJT muraet nHamkaTop ABA-
PUA. NogpobHee paboTa nHankaumm BY onuncaHa B Tabnuue 2.

4.6 Pa6borta BY B aBapuiiHOM pexxume

4.6.1 ABapuitHbiMK pexnmammn paboTbl ana BY asnsatoTcs:

- pexum o0bHapyXeHUs KOPOTKOro 3aMblKaHUS B LEnsx 3/1eKTpoMarHutos BB;

- pexxum paboTbl npu otcyTcTeum OI.

4.6.2 MNpu Hannumn K3 B uenu snekTpoMarHutos BB cpabaTbiBaeT cxema 3almThl,
Mpv 3TOM CHMMaeTcsl CUrHan rotoBHoctTn bY, nHankatop NOTOB racHeT U CBETUTCS UH-
ankatop ABAPUSA. B 3ToM cocTosiHumM BY 6yaet HaxoanTbcs 15 c.

4.6.3 Mpwn otcytcTBUmM Ol MHAMKALMSA Ha IMLEBON MaHenu OTK/YeHa, B TaKOM CO-
CcTosHUM BY cnocobeH BbINonHUTL onepaunio O B TeyeHne 48 4 ¢ MOMeHTa nponagaHuns
HanpseHusa Ol. Mpu NUTaHUM OT pe3epBHOro NCTOYHMKA NUTAHUS UIW TOKOBbIX Lienen
TA (1, 2) n TC (1, 2) BpeMs, B TeyeHMe KoToporo BY cnocobeH BbIMOMHUTL onepawmio
O, He orpaHuyeHo. lMpu otcyTcTBUM Ol BpeMsa ANUTENbHOCTM KOMaHAbl Ha onepauuio
O c nomowwblo HaxaTua kHornku OTKJ1 nnu 3ambikaHua kKoHTakTtoB CKO (1, 2) fonxXHO
6bITb He MeHee 250 Mc. BbinonHuTb onepaumio O ¢ nomowbio Bxogos OBU (1, 2) npu
otcyTcTBum Ol HEBO3MOXHO.

4.6.4 Npwn otcyTtctBum Ol onepauus B 6noknpyetcs. Ecnm npyn npoBeAeHUM nyckoHa-
nago4HbIX paboT npu otcyTcTBum Ol BO3HMKAET HeO6X0AMMOCTb BbIMOMHUTL ONepaunto
BK/tOYeHNs, ybeanBlUMCh B 6€30NacHOCTM BbIMOJIHEHUS TakKoW onepauuu, nepeeseauTe
knoy BAB (no03.10 pucyHok A.2) u3 nonoxeHunsa BKJ1 B nonoxeHne OTKJI, npu 3ToMm
6nokmnpoBka onepaunmn B cHumaeTcs. HaxaTtnem kHonku BKJ1 Ha BY BbINOAHUTL onepa-
umio B. 3aTtem ko4 BAB BepHYTb B UCXOAHOE nonoxeHne — BKIJI.

4.6.5 MNpun pa3psixeHHbIXx 6aTapesx KoHAaeHcaTopoB BY He CMOXET BbIMOMHUTL one-
pauuto O nnu B.

4.7 Pa6ota BY ot PU

4.7.1 Ecnu b6aTtapen koHAaeHcaTtopos BY paspsikeHbl, Ol oTcyTCTBYeT, U Heobxoau-
MO BbIMOAHUTL onepaunto O unn B, MOXHO BOCMNOJIb30BaTbCS pe3epBHbIM UCTOYHUKOM
NUTaHUS B COOTBETCTBUM C N. 6, 7 Tabnuubl 1. nsg 3TOro Heo6xoAMMO MOAKIIYUTL pe-
3epBHbIA UCTOYHMK MUTAHUS K K1eMMaM unm pasbemy PU no3.12 pucyHok A.3 unun A.4,
cTporo cobntogas NnonspHoCTb. B kauecTBe pe3epBHOro NCTOYHUKA MOrYT 6bITb UCNOJIb-
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30BaHbl 6aTapenkn UM akkyMynsTopbl, COeANHEHHbIE NapanienbHO-Nocnen0BaTeNbHO
obuen eMkocTblo He MeHee 200 MA-4. MOXHO TakXe Bocnonb3oBaTtbcs BMB.

4.7.2 Tpv NOAKITIOYEHUN PE3EPBHONO0 UCTOYHUKA MUTAHUA K KIeMMaM UK pasbemy
PW Ha nuuesBon naHenn BY HauHeT «Muratb» nHamkaTtop PU, curHanusmpys o npouecce
3apagku 6aTapen KoHAeHcaTopoB. 1o okoHYaHuM 3apsakun (B TeyeHme 20-120 c) uH-
avkatop PU 6ynet cBeTUTbCA MOCTOSIHHO, MOC/IE YEero MOXHO BbINOMHUTL onepauunto O
C nMoMoubo HaxaTtust kHornkun OTKJ1 Ha nepegHen naHenu BY. OTKNOUYUTbL pe3epBHbIN
WUCTOYHUK NuTaHus ot PU (+, -).

4.7.3 Onsa BbinonHeHus onepauunn B npu otcyTctBmmn Ol cneayeT UCMonb30BaTh KOY
BAB, n. 4.6.4.

4.8 Pa6oTa BY ot TokoBbIX Leneu TA (1, 2), TC (1, 2)

4.8.1 Bxoabl TA (1, 2), TC (1, 2) noaka4aoT K BTOPUYHbIM LiensaMm TpaHcdhopMaTo-
poB Toka (Tabnuua 1 n. 11).

4.8.2 AN KOHCTPYKTMBHOro mcnonHeHna 0X n 1X sxoabl TA (1, 2) n TC (1, 2) uc-
nonb3ylTcs ANns noaslapsakn 6atapen koHaeHcatopoB BY (tabnuua 1 n. 12). [Mpwu
BO3HMKHOBEHWU HeucnpaBHoCTK B cucteme Oll, nognuTka no exodam TA (1, 2), TC (1,
2) NO3BONSIET NOAAEPXKMNBATL HaNpsXXeHWe Ha 6aTapesax KOHAEHCAaTOPOB CKOJMlb YrOAHO
[0/Ir0 NMpu HanMyMmM TOKa B rnaBHbIX uenax BB, TeM cambiM nogaepxusas BB B cocTo-
SSHUM FTOTOBHOCTM K BblNosiHeHUo onepauun O ot CKO (1, 2) nnu oT HaxaTus KHOMKKU
OTKJ1 Ha BY. NMpwn 3TOM BpeMs C MOMeHTa noAavn KoMaHAbl Ha onepaunio O 40 MOMeHTa
cpabaTbiBaHMSl KOHTAKTOB raBHbIX Lenen BB coctaBnset 250 Mmc.

4.8.3 KOHCTpYKTUBHOE MCMOSIHEHWE 2X npeAHa3HadyeHo Ana paboTbl co cxemammn P3A
C dyHKUMEN AelyHTUPOBaHWUS 3NEeKTPOMarHMTOB OTK/OYeHUs (fanee — AeLlyHTUPO-
BaHue). B 3tom mncnonHenun TA (1, 2) n TC (1, 2) He UCNONbL3YIOTCA AN NoA3apsAaKu
baTapen koHAeHcaTopoB BY 1 obecneumBatoT BbinosiHeHMe onepaumn O oT CKO (1, 2)
npu npotekaHnn Toka K3 B rnasBHbIX Lensax. Bpems rotoBHocTM BY Ana BbiNOiHEHUS
onepaumn O onpepenseTcs BEIUYUHON TOKa BTOPUYHOM OBMOTKM TpaHchopmaTopoB
Toka TA (1, 2) n TC (1, 2) (oT 3 po 150 A) u coctasnseT — cM. N.13 Tabnuubl 1.

4.8.4 CxeMa [AellyHTUPOBAHUSA B 3TOM C/lyyae MOXET ObiTb BbIMO/IHEHA Kak Ha Tpa-
OVUMOHHBIX pene (Tuna PT80 m T.n.), Tak 1 ¢ 6710KaM1 MUKPOMNPOLLECCOPHON 3aLlUTbl C
dyHKLUMEN AelyHTUPOBaHUS.

MpumeyaHmne - Ansa Bcex mcrnosiHeHni BY npun orcyrcrBumn Ol oTk/1o4eHne
BB MO><HO BbIIMOJIHUTb TOJIbKO C noMoLujbio Bxogos CKO (1, 2) n kHonkn OTKJ1
Ha 1MyeBoH naHesu.

4.8.5 MpuMepbl opraHmnsaumn ynpasneHus BB npusegeHsbl B npunoxenuax 4, E, X,
n, K, .

MNMpumeyanne - [MMynbt ynpaBneuns OptiMat VPU-01 (cMm. npuioxxeHue
J1) npeaHasHa4YeH Ans ynpasseHnss BB coBmecTtHo ¢ BY. Ha nnueBoi naHe-
M nysbTa ynpasseHns OptiMat VPU-01 pacrnosio>xeHbl KHOMKW yripaBJlIeHUs
kpacHoro (OTKJ1) n 3eneHoro (BKJ1) uBetoB, a Tak)ke cBeTognoAHbIE€ NHANKAa-
TOpbI cOCcTOsIHNSA BB kpacHoro (BKJ1) n 3eneHoro (OTKJ/1) yBertos.

4.9 NopgrotoBka BY k ucnosb3oBaHuKO

Mepen ncnonb3oBaHeM BY cneagyeT NpoBepuThb BHELWHWI BUA, Hanuume Heobxoam-
MOW [OKYMEHTaLUnn n KOMNIeKTHOCTb BY.

4.10 Ucnonb3oBaHue bY

4.10.1 BY ucnonb3yeTtcs TONbKO AN paboTbl COBMECTHO C BB.

4.10.2 Cxema nogkntoyeHus bY k BB npuBeseHa Ha pucyHke B.1.

4.11 Uenu ON

[Ons paboTtbl BY fomkHO ncnonb3oBaTbes HanpsixeHme Ol cornacHo NyHKTy 1 Tabnuubl 1.

4.12 YctaHOBKa U MOHTa)X

4.12.1 lMepcoHan, NMpou3BOASLWMIA MOHTax M obcnyxuBaHue BY, Ao/HKeH 03Hako-
MUTbCSI C HacCTOSALWMM PYKOBOACTBOM MO 3KCMjyaTauuum, a TakXe C pyKOBOACTBOM MO
aKcnayaTauum BB.

4.12.2 BY mMoxeT paboTtaTb B 11060M NPOCTPAHCTBEHHOM MOSTOXEHWUU.

4.12.3 MopkntoyeHne BB k BY fonxHo 6bITb BbiNONHEHO kabenem BB-10 anvHON He
6onee 3 M cornacHo cxeme, NpuUBeAEHHON B MPUIOXKeEHUN B.

4.12.4 MoakntoveHne K CUrHanbHbIM BxogaM (cM. Tabnuuy B.1) 40XHO 6bITb BbINOS-
HeHo kabenem B 3KpaHMpYOLLEN onfeTke ANMHOW He 6onee 5 M, npun Heob6xoAMMOCTH
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MCMNOMb30BaTb MPOMEXYTOUHbIE pene.

4.12.5 Kopnyc BY gonxeH 6bITb 3a3eMJIeH B MECTe NpUCOeANHEHNS 3a3EMIEHNS NMpo-
BOAOM CeYeHUs He MeHee 4 MM?, C MpaBoOl CTOPOHbI Kopnyca, 0603HaYeHHbIM 3HaKOM
«3a3emneHune» (pucyHok A.2).

4.12.6 DKpaH XryTta C 04HOW CTOPOHbI 3a3eMAIOT B TOUKE Ha HUMXHEN cTeHke BY, a c
ApYrov CTopoHbl Ha 6onTe 3a3eMneHns BB, cM. pykoBOACTBO MO 3KCnyaTtaunun Ha BB.

4.12.7 BHewHMe 6/10KMPOBKU MoakatoyatoTca mMexay Bbixogamm BK n OBK. Ecnu B
CXeMe OHU He NpefyCMOTpPeHbl, TO AJ18 TOro, 4Tobbl MOXHO 6bI10 BKAOYNTE BB, Tpeby-
€TCS yCTaHOBUTb MepeMbIYKy NpPoOBOAOM ceyeHneM He MmeHee 0,5 MM? Mexay BbiBOAAMMU
BK n OBK.

4.12.8 CeyeHune NpoBOAOB A/ MOAK/IOYEHUS BbIBOAOB BTOPUYHbLIX OOMOTOK TpaHC-
dopmaTopos Toka ¢asbl A, C K cooTBeTCTBYIOWNM BXxoaam BY (TA1l, TA2, TC1, TC2)
BbIbMpaeTcs ncxoas M3 yCnoBWMI MPOMyCKaHWs MakCMMasnbHOro Toka BTOPWUYHON 06-
MOTKM TpaHcdhopmaTopa npu Toke K3 B rnasBHbIX uensax BB. Ana noaknoyeHus K BXO-
[aM ynpaBneHus snekTpomarHutammu BY (M1, DM2) ponxeH NpUMEHATbCS MeAHbIN
N30/IMPOBaHHbIA NPOBOA ceyeHneM He MeHee 1,5 MM2. OcTanbHble Lenn BbIMOHATCS
MeZHbIM U30/IMPOBaHHbIM MPOBOAOM cevyeHneM He MeHee 0,5 MM2,

4.12.9 Bce nposoga, noaxoaswme Kk BY n BB, Ao/mkHbI 6biTb 3KpaHUpPOBaHbI, Mpwu
3TOM 3KpaH A0XKeH 6bITb 3a3eMNeH UIN NPUCOEAMHEH K 3a3EeMJIEHUI0 CO CTOPOHbI BY
(pabouyee 3a3eMneHne) n co CTopoHbl BB (3awwmTHOE 3a3eMneHune).

4.12.10 MNopkntoyeHne K kKoHTakTaM PU (4, —) AOMKHO 6biTb BbIMOSHEHO Kabenem
B 3KpaHupyoLlen onnetke (AnvHa He 6onee 3 M). PU (+, —) ncnonb3yeTcs KpaTko-
BPeMEHHO ANS MOAKIYEHUS akKyMynsaTopa (NyHKT 6 Tabnuupbl 1) npyu HeobxoanMocTum
BbINOJIHEHUA ynpasneHus BB npu otcytcTteum Ofl.

4.12.11 MopkntoyeHne K KoHTakTaM Ol go/mkHO 6bITh BbIMOJIHEHO Kabenem B 3Kkpa-
HUpyloLwen onnetke (AnnMHa He 6onee 3 M).

BHNMAHWE! He ncnonb3oBaTb NCTOYHUKN HaNpPs>KeHUs MOCTOSIHHOIMO Toka, NOAKI0-
UaeMble K HU3KOBOJIbTHbIM pacrnpenenutenbHblM CeTSM, BHELHWM BbINPSAMUTENbHbIM
cucteMaM. He ncnonb3oBaTb MCTOYHWMKKM MOCTOSHHOrO TOKa, Tpebytowme noasapsanku
BO BpeMs (PYHKLMOHUPOBAHMS.

4.13 Pa6oTta nHamkauum bY

OnucaHune paboTbl MHANKauUuK BY npueseaeHo B Tabnuue 2.

Tabnuuya 2 - UHaAuKauum BY

KoM6MHaLMM BO3MOXHbIX

COCTOSAHUMN
OnucaHue MHAMKaTOpOB BY
PU | ON | BKN | OTK/ | TOTOB | ABAPUA
Ha BY He noaaHo HanpsikeHue Ofl O|0| O (@) @) (e
Ha BY noaaHo HanpsixeHune OI1, BB Ha-
XOAUTCS B OTK/toYeHHoM nonoxeHuy, | O o @) o O @)

BY He roToB BbIMOAHATbL Onepaumun.

Ha BY nogaHo HanpsixeHune OI1, BB
HaxoauTcs B oTkntodeHHoM nonoxernn, | O | @ | O [ ) o O
BY roTtoB BbINOAHATL onepaumu.

Ha BY nogaHo HanpsixeHue Ol1, BB Ha-
xoauTcst Bo BkatodeHHoM nonoxerun, | O | @ | @ (@) O O
BY He roToB BbIMOAHATL Onepauumun.

Ha BY nopaHo HanpsikeHue OIl, BB
HaxoauTcs Bo BrAtouyeHHom nonoxe- | O | @ | @ (@) () O
HWUU, BY roToB BbIMNOMHATL ONepaunu.

Ha BY He nogaHo HanpsxeHue Ol, BY
He roToB BbINOJHUTL onepaunio O ©0|]0| 0O o o O
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KoM6MHaLMM BO3MOXKHbIX
COCTOSIHUM
OnucaHue mHaAuKaTopoB BY

PN | ONn | BKJ1 | OTKN | TOTOB | ABAPUA

Ha BY He nogaHo HanpsxeHune OlN, BY
BbINOAHWA onepauuto O o o O o o o

Ha BY nogaHo HanpsixeHue Ol1, BB Ha-
xoautcs B oTkatodeHHoM nonoxernn, | O | @ | O o o o
o6Hapy>xeH 06pbIB B Luenv OM (1, 2)

Ha BY nogaHo Hanpsixenue O, BB Ha-
xoautca B oTkoueHHoM nosioxkeHnn, | O | @ | O o O o
KOpOTKOe 3aMblkaHue B uenun 3M (1, 2)

Ha BY nogaHo HanpshkeHue O, BB Ha-
xoautca Bo BkodveHHoM ronoxeHnn, | O | @ | @ O o (]
obHapyxeH obpbiB B Lenu DM (1, 2)

Ha BY nogaHo HanpsbkeHue O, BB Ha-
xoauTtca Bo BkitoveHHoM rosiokeHun, | O | @ | @ O O o
KOpPOTKOE 3aMblkaHue B uenun 3M (1, 2)

Ha BY nopaHo HanpsxeHue OI1, BB
HaxoauTcsi Bo BktodeHHoMm nosnioxe- | O | @ | O o O o
Hun, uenb BK n OBK pa3oMkHyTa

Ha BY nozaHo HanpsixeHue OI1, BB
HaxoamTcs B oTtkaodeHHoM nosioxe- | O | @ | O Qo O O
Huu, uenb BK n OBK pa3somMkHyTa

Ha BY He nogaHo HanpshkeHue Ol1, BB
HaxoAUTCA BO BKJ/IIOYEHHOM MOJIOXe-

HMW, KOPOTKOE 3aMblkaHWe B Lenn DM O o0 O O o
(1, 2) npw BbINOMHEHUN onepauun O

Ha BY nopaHo HanpseHue PU, 6aTta-
pen KOHAEHCaTOpOB 3apsXalTcs ® OO O O O

Ha BY nogaHo HanpsixeHue PU, 6aTa-
pen KOHAEHCATOPOB 3apPsXKEHbI o O O O O O

. — MHOUKATOP CBETUTCA
= UHONKATOPp «MUraeT»
— MHOUKATOP HE CBETUTCA

4.14 MNposepka paborocnoco6HocTtn BY coBmecTHO ¢ BB
MNMpoBepka paboTtocnocobHocTn BY coBMecTHO ¢ BB npoBoauTcst cornacHo Tabnuue 3.
Ta6nuuya 3 - Onepauum gna npoBepku paborocnoco6Hoctn bBY
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BbinonHsieMble

Monoxxe-

CocTtosiHue

onepauum Hue BB UHAMKaLUK Mpumeuanne
1 Mogatb HanpshkeHue Ol | BkaoyeH | FOTOB - HauuHaeT | MocTtaBka BB npowus-
Ha KOHTaKTbl pa3bema Orll CBETUTHLCS; BOAMUTCS BO BKJTOYEH-
BKJT - HauuHaeT | HOM COCTOSIHUMU
CBETUTBLCS.
OtkntodeH | TOTOB - HauuHaet | Ecnu nepea nposep-
CBETUTbCS; Ko BB Haxoawuncs
OTKJT - HayuHaeT | B OTK/IHOYEHHOM CO-
CBETUTbLCS. CTOSIHMKN, Heobxoau-
MO BbINMOJHUTL N.3 U
npoAo/IKUTb MpoBep-
Ky c n.2
2 HaxaTb kHomky OTKIJ OtkntoueH | FOTOB - cBeTutcs;
OTK/T - HauuHaer | _
CBETUTLCH;
BKJ1 - racHeT.
3 3aMKHyTb  KOHTaKThbl | BkntoueH [OTOB - ceeTtutcsa; | BHUMAHUE:
CKB1, CKB2. locne ToOro, OTKJ1 - racHerT; KOHTAKTbI HAXO-
kak BB npowussen onepa- BKJZT - HauuHaet | AATCA NMOA4 HAMPA-
LMK BK/KOYEHUS, pa3oM- CBETUTLCS. XXEHWEM!
KHYTb KOHTaKTbl
4  3aMKHYTb  KOHTakTbl | OTkntoveH | TOTOB - ceBeTUTCS;
CKO1, CKOZ2. lMocne ToOro, OTKJ1 - HauuHaer
kak BB npoussen onepa- CBETUTLCSH;
LMK OTK/IIOYEHUHA, pa3oM- BKJ1 - racHer.
KHYTb KOHTaKTbl
5 TMopatb Ha KoHTakTbl | BkaoyeH |TOTOB - ceetutcs; | BHUMAHUE:
BBN1, BBN2 HanpsixeHue OTKIJ1 - racHerT; KOHTAKTbI HAXO-
130-230 B nepeMeHHOro BKJ1T - HauuHaet | AATC4A NOA HAMPA-
UM  MNOCTOSAHHOro TOKa, CBETUTLCA. XKEHUEM!
nocne Toro, kKak BB npo-
W3BEN ornepauuio BKIoYe-
HUS, CHATb HaMpshXeHue
6 TlojaTb Ha KOHTaKThI FOTOB - ceBeTuTCH;
OBW1, OBWN2 HanpsbkeHue OTKJ1 - HauuHaeTt
130-230 B nepeMeHHOro CBETUTLCS;
WIW  NOCTOSIHHOro Toka, | OTkAueH | BKJ1 — racHeT.
rnocne Toro, kak BB npo-
M3BEeN onepaunto OTKIIo-
UEHUS, CHATb HanpsXxeHue
7 BkIOYUTL OAHUM U3 FOTOB - cBeTtuTCS;
cnocoboB (MyHKTbI 3, 5, OTKIJ1 - racHeT;
nnéo Hax(a'l('b):(HonKy BKIJT) Bicntoven BKJ/1 - HauyuHaeTt
CBETUTLCS.
8 OTkntounTb Of Bce mHankaTtopsbl | CnocobHocTb BY oT-
Bicntouen racHyT. Knountb BB coxpa-
HSAETCH B TeyeHue
9 TllpousBecTu onepaumio OTKJT - HauuHaeTt 48 4 nocne CcHATUS
OTK/IIOYEHNA  OAHUM U3 | OTkntoueH | CBETUTLCS. on

cnocoboB (MyHKTbI 2, 4)

13




BbinonHaembie Mono>ke- | CocTtosiHne
onepauum Hue BB UHAMKaLUK Mpumeuanne
10 TMopatb OI, pa3om- OTKIJ1 - Muraer;
KHYTb Uenb OBK - BK OTkntoveH | OcTtanbHble  WMHAWU-

KaTopbl NoralleHbl.
11 BbINONHUTbL Onepauunto Orll - ceeTuTCH; BbikntoyaTtenb He
BKJ/TIOYEHUSA OAHUM U3 CMNO- OTKJ1 - muraer; BKJItoyaeTcs (MMuTa-
coboB (n. 3, 5, nubo Ha- | OTknoueH | ABAPUA - cBeTuT- | ums paboTbl 610KM-
XaTb KHonky BKJT) cs. POBKM OT BHELWHUX

uenen)
12 CHATb onepaTuBHOE [OTOB - ceeTtuTCH; | -
HanpshxeHne. BoccTtaHo- OTKIJ1 - cBeTUTCS;
BUTb Uenb 6nokupoBku | OTkNo4veH | BKJ1 - He cBeTuTCS.
OBK - BK. lNoaaTb onepa-
TUBHOE HamnpsXeHue
13 BbinonHuTb onepauwnio | BknwoyeH, | FTOTOB - ceetutcs; | NMpoBepka 6n0knpos-
BK/IIOYEHNSA OAHUM U3 cno- | a nocne | OTKJT - racHeT; KW MOBTOPHOIO BKJIO-
coboB (NyHkTbl 3, 5, Nn6o nogauym BKJ1 - HauuHaet | yeHunsa BB.
HaxxaTb KHonky BKJ1) un, | koMaHAbl | CBETUTLCH;
He CHuMMaa KOMaHAbl Ha OTK/ Mocne nogaun Ko-
BK/IlOYEHME, rModaTb KO- OTKJIt0- MaHAbl  OTKO4e-
MaHAy Ha OTK/OYeHue | 4aeTca u | HuA MHAMKaTop
(nyHKTBI 2, 4, 6). MNocne | octaetca | OTKJ1 - HauymHaeT
BbINMOJIHEHUS MYyHKTa MNpoO- | B OTKAIO- | CBETUTHLCH, @ UHAU-
BEPKW CHSATb KOMaHAy Ha YEHHOM kaTtop BKJ1 - rac-
BKJIIOUEHMNE coCTosA- | HeT.
HUN.

14 CHaTb onepatuBHOE OTOB - racHer; -
HanpshkeHue nUTaHus OtkntoveH | OTKJ1 - racHerT;

Ol - racHeT.
15 TMoaxknwunTb pe3eps- PU - muraert; JoxpaTbcsA Henpe-
HbI  WUCTOYHWUK MNUTAHMUSA OcTanbHble  WHAW- | PbIBHOTO  CBEYEeHus
(nyHkT 6 Tabnuubl 1) Kk | OTKAIOYEH | KaTOpbl NoraweHbl. | MHAMKaTopa PU n BbI-
pa3bemy PW, cobniogas xaaTb ewe 3 ¢
NoNSPHOCTb
16 [lMocne HenpepbIBHOrO FOTOB - HauuHaert | Mocne onepaumu
3aropaHus MHAMKaTopa CBETUTHLCS; BKJ/IIOYEHME, oTco-
PW HaxaTb Ha KHonky BKJ1 BKJT - HauuHaeT | eAMHUTb pe3epBHbIN
WIN  3aMKHYTb KOHTaKTbl CBETUTLCA. VCTOYHUK NUTaHUS OT
CKB1, CKB2 BkntoueH BY. Ecnu uenb 610Kku-

poBkn OBK - BK pa-
30pBaHa, onepauus
BKJIlOYEHWE He npo-
nsonaert

4.15 Bbibop aBTOMaTUYECKUX BbIKOYaTeNen AN 3alunTbl Lenern ynpasaeHus
4.15.1 MNMpw BbIGOpE aBTOMAaTUUYECKMX BbiK/toUaTeNEN, MPUMEHSIEMbIX ANS 3aLUUTbI Lie-
new ynpasnieHus, Heo6X0ANMMO YUUTbIBaTb NYCKOBOW TOK B MOMEHT NMoAauu Hanps>KeHus

On (pucyHok 3).
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PucyHok 3 - I'padvik nsmeHeHus Toka notpebnenus sxoaa Ol npu nogave U, Ha BY

4.15.2 Huxe npuBeaeHbl hopMynbl ANS pacyeTa MakCUMalbHbIX 3HAaY€HUA TOKOB,
notpebnsembix Bxogom Ol npu nogave HanpsxeHusa ON:

I <U /(11+R__) Ana BY npu ncnonb3osaHWy nepemMeHHoro uam nocro-
fyck max METT qHHOro (BbINpAMIEHHOro) HanpshkeHus Ofl;

Isapsso(B.A)/Umin ansa By.npw MCMNOSIb30BaHNM MEPEMEHHOrO Hanpsxe-
Husa OfT;
Isaps(SO(BT))/Umin ana BY npu ncnonb3oBaHWM MOCTOSAHHOMO (BbINPAM-

NeHHoro) HanpshkeHus Of;

rae R, — COnNpoTUB/IEHWE UCTOYHUKA OMNEPaTUBHOIo nNuTaHus, OMm;
U..., — MakcumanbHoe Hanpsxexue Of, B;

U.., — MMHUManbHoe HanpshkeHune Of, B.

TEXHUYECKOE
OBCNTY)XXUBAHMUE

5.1 BY He TpebyeT cneunanbHOro TeXHNMYeckoro o6Ccny>xmBaHnsa n peMoHTa B Te4eHne
BCEro cpoka cnyxbbl. PekomeHayeTcs npoBeAeHWe Nepnoanyecknx OCMOTPOB LIesIOCT-
HOCTM Kopnyca BY 1 n3onsumm MOHTa)KHbIX MPOBOAOB. 3anpeLllaeTcsa aKcnayaTauns bY
C NOBpPEeXAEHHbIM KOPMyCOM.

5.2 K TexHnyeckomy obcnyxumBaHuto BY (B komnnekTe ¢ BB) nonyckaertcsi nepcoHarn,
M3YUYMBLUMI HaCcTosILLEee pyKOBOACTBO MO 3KCM/lyaTaumn, a Takxke pyKOBOACTBO MO 3KC-
nayatauun BB.

5.3 BY He noanexuT peMOHTY B 3KCMyaTauNOHHbIX YCNOBUSIX U MPU BbIXOAE U3 CTPOSI
PEMOHT MPOM3BOAUTCS B CEPBUCHOM LIEHTpE.
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MEPbI
BE3OMNACHOCTM
6.1 O6cnyxuBaHue BY nponsBoaAnTb TONIbKO B 06€CTOYEHHOM COCTOSHUM W MpU Mo-
raweHHbIX MHANKaTopax.
6.2 Kopnyc BY pgosmkeH 6biTb 3a3eM/IeH Yepes KeMMY 3alNTHOrO 3a3eM/IEHUS.
6.3 Kopnyc BY He BckpbiBaTb. OCTOPOXHO, BbICOKOE HanpsiXXeHue Ha 3NeKTPonTU-
yeckmnx KoHaeHcatopax!
6.4 Bo Bcex CryyasiXx BbISIBNEHUS OTKIOHEHUW oT TpeboBaHwuin MTI3M un MTHE wnun
MX HapyLleHUn npu akcnayatauum, pabotbl ¢ BY n BB f0MkHbI 6bITb MpeKkpalleHbl 40
YCTPaHEHNS 3aMeYeHHbIX HEUCMPABHOCTEN MU OTKIIOHEHWUIA.

TPAHCNMOPTUPOBAHMUE
XPAHEHME

7.1 TpaHcnopTupoBaHUe M XpaHeHne BY B cocTaBe KOMMJieKTa NMocTtaBkn BB - cMm.
PYKOBOACTBO MO 3KCnsyaTtauuu Ha BB.

7.2 TpaHcnopTupoBaHue 1 xpaHeHve BY npu 3akase BY kak 3UIM o5 BbINOHEHMS pEMOHTA:

a) BY TpaHCMOpTMPYIOT B KPbITbIX XeNe3HOA0POXHbIX BaroHax, B repMeTu3npoBaH-
HbIX OTanJMBaeMbIX OTCEKAX CaMOJSIETOB, aBTOMOOU/IbHBIM UM BOAHBIM TPAHCMOPTOM, C
3alMTONM OT AOXASA U CHera;

6) YcnoBusa TpaHcnopTMpoBaHus BY: B TpaHCNOPTHOW U MOTpebuTenbCcKon Tape npu
YCNOBUSIX TPACKM C yCKOpeHueM He 6onee 30 M/c? npu yacTtoTe yaapos oT 80 go 120 B
MUHYTY, MpW TeMnepaType OKpyXatoLwlero sBo3ayxa otr MmHyc 50 go nnwoc 55 °C, Bepx-
HEM 3Ha4yeHUM OTHOCUTEsNIbHOW BRaxHocTn Bosayxa 100 % npu Temnepatype 25 °C;

B) Mo cneunanbHOMy 3aka3y ynakoBka BY obecneuvBaeT yCnoBus TpaHCMOPTUPOBa-
Hus 8 (0OX3) no NOCT 15150 npu Temnepatype oT MuHyc 50 go nntoc 55 °C, BepxHeM
3HaYeHUM OTHOCUTENbLHOM BRiaXHOCTM Bo3ayxa 100 % npwu 25 °C, Ha OTKpbITOM BO34YyXe;

r) BY TpaHCnopTMpyYylOT B Tape B MOJIOXXEHUN B COOTBETCTBUM C MaHUNYNALMOHHbIMU
3Hakamu, He 6onee AByX pSAOB MO BEPTUKANW;

A) BY 0o BBeAeHMs B aKCnyaTaunio crneayeT XpaHuTb B TPAQHCMOPTHOW Unv noTpebu-
Tenbckor Tape (ynakoske). BY XpaHAT B 3aKpbITbiX MOMELLEHNAX NpWU TemMnepaType oT
MUHyc 50 go nntoc 55 °C 1 BepxHeM 3Ha4YeHNN OTHOCUTENbHOWM BNaXXHOCTN Bo3ayxa 100
% npu Temnepatype 25 °C, npu cpeaHeroqoBoM 3HAaYEHUU OTHOCUTENIbHOW BIAXHOCTU
75 % okpyxatouwero Bo3gyxa npu temnepatype 15 °C npu oTcyTCTBMM B aTMocdepe
arpeccuBHbIX Napos U rasos;

e) Mo cneunanbHOMY 3aka3y ynakoska BY obecneunsaeT ycnosusa xpaHeHuns 5 (0OXK4)
no NOCT 15150 npu TemnepaTtype oT MnHycC 50 go nntoc 55 °C, BepxXHEM 3HAYEHUUN OT-
HOCUTENbHOWM BnaxHocTn Bo3ayxa 100 % npwu Temnepatype 25 °C, noa HaBecoMm, npu
OTCYTCTBUM B aTMOChepe arpecCuBHbLIX NapoB M ra3os;

X) MNpu xpaHeHMM Ha cTennaxax v nonkax (Tonbko B noTtpebutenbckon Tape) BY
AOJKHbI 6bITb PacnonoXeHbl B BEPTUKANIbHOM MOMIOXEHMM He 6ofiee yeM B ABa psga U
He 6nmxe 0,5 M 0T OTONMUTENBHOMN CUCTEMBI;

3) XpaHeHune BY 6e3 ynakoBKku AOMYCTMMO TOSIbKO B PEMOHTHBIX MacTEPCKUX B OAMH PSA.

7.3 MNMpun xpaHeHnun BY 6onee ogHOro roga C AaTbl €ro U3roToBIEHUS, Nepea UCMNosib-
30BaHMeM MNpou3BecTn npoueaypy ®GOPMOBKU 3/IEKTPOSIMTUYECKUX KOHAEHCATOpPOB,
BXoasawmx B coctaB BY. MNpu xpaHeHun BY B TeueHne HeCKONbKUX JIET nNpoueaypy ¢gop-
MOBKM CneayeT BbINOAHATbL Yepes KaxAbl rof XpaHeHus.

7.4 Ana pOpMOBKN 3N1EKTPONUTUHECKMX KOHAEHCATOPOB Heob6XoAnMO:

- nogatb Ha knemmbl Ol BY HanpsxeHue Ol Ha 20 c;

- CHATb HanpsaxeHwne Ol1;

- yepes 20 MMH cHOBa nogatb Ha knemmbl Ol BY HanpsxeHue Ol Ha 25 c;

- cHaTb Of1;

- yepes 20 MMH cHOBa nogatb Ha knemmbl Ol BY HanpsxeHue Ol Ha 30 c;

- cHaTb Of1;

- yepe3 20 MMH noaaTb Ha knemmbl Ol BY HanpsxeHue Ol1, BbigepxaTb BY noa Ha-
npshxeHnem Ol He meHee 1 4. Ecnun BY B TeueHne cyTok He 6yaeT ncrnonb3oBaH No Ha-
3Ha4YeHunto, TO Bblaepxka nod HanpskeHnem Ol gonxHa 6biTb He MeHee 24 u.
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max

2

NMPUNTOXXEHUE A
Fa6apuTHble, yCTAaHOBO4YHbIE Pa3Mepbl U KOHCTPYKTUBHbIE UCMOJIHEHUA BY

Mecma dng nnomd
7 i) 8 3
i < = — - = = >

o 1 —
. Bnok ynpaeneHuA OptiMat BU

4 omb .

BaKyyMHeIM BblkntoHartenem Optimat BB-10
i \O\ O

Mi

04

i

80+

on BKA aTKkA roTos
~ | &

by ad | apabwn o

27052

290 max

MHAMKaTOp Hannuusa Hanpsaxenus Of;
VHANKATOP Hann4ymsa HanpshkeHunsa PU;
MHAnkKaTop coctosiHusa FOTOB;
MHAnKaTop coctosaHus ABAPUSA;
KHOMKa BKAOYeHus BB;

MHANKATOP COCTOsAHUSA BB BKJ/IOYEH;
KHOMKa OTKAto4eHnsa BB;

MHANKATOP COCTOAHUSA BB OTK/IH0UEH.

ONOUPAhWNHF
1

PucyHok A.1 - [abapuTHble, yCTAaHOBOYHbIE U NPUCOEAMHUTENbHbIE pa3Mepbl BY
KOHCTPYKTUBHOro ncrnosiHeHnsa 0X. CxemMa pacnosioxXeHUs KOHTaKTOB WU OpraHoBs
ynpasnenus BY. Bua co CTOpoHbI TNMLEBOIN NaHenm
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Mi
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005
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270:05

295 max

MHAMKATOp Hannuusa HanpsixeHus Of;

MHAMKaTOp Hanuumsa HanpsxexHunsa PU;

nHankKartop coctosiHua NOTOB;

MHAMKaTOp cocTossHusa ABAPUSA;

KHOMKa BKJtOYeHus BB;

MHAMKaTOp COCTOAHMSA BB BKItOYEH;

KHOMKa OoTKto4eHnsa BB;

MHAMKaTOp COCTOSAHUSA BB OTK/tOYEH;

9 - pasbeM Ana noakawoveHns BMB;

10 - 3aMok 6/10KMPOBKM aBTOHOMHOTO BKJ/IloUeHMst BB; 10 - kpblwka.

ONOUPAhWNH
1

PucyHok A.2 - abapuTHble, YCTaHOBOYHbIE N NPUCOEAUHUTENbHbIE pa3Mepbl BY
KOHCTPYKTUBHbIX UCMOAHEHU 1X n 2X. CxeMa pacnosioXXeHns KOHTaKTOB M OpraHoBs
ynpasneHus BY. Bug co cTopoHbl iMueBor naHenu
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9 - KNeMMbl ANa NOAKIOYEHUS K LiensiM onepaTMBHOIO NUTaHUS;

10 - kNeMMbl ANns NOAKHOYEHNS Pe3epBHOro UCTOYHMKA NUTAHUS;

11 -TA (1, 2), TC (1, 2) kneMMbl ANns noakI4YeHUs TpaHchopMaTopoB Toka a3 A u C;
12 - knemMmbl BXxoga u Bbixoga bBY (cMm. Tabnuuy B.1);

13 - MecTo Ans noaknYeHUs skpaHa kabens BB-10 (TexHonormvyeckoe, nnu pabo-
yee 3a3eMfieHune).

PucyHok A.3 - Bug BY KOHCTPYKTUBHOIO ncrnosiHeHns 0X co CTOpoHbl 60KOBOW CTEHKM

bonm 3owumHozo 3a03emMneHus Bud A

5/ aaf =

12 - kneMMbl ANns NOAKIOYEHUS K Lensm onepaTMBHOIO NUTaHUS;

13 - KNIeMMbl 4Nns NoAK/IIYEHNS pe3epBHOr0 UCTOYHMKA NUTAHUS;

14 -TA (1, 2), TC (1, 2) knemMMbl gns NoaKIOYEHNS TpaHChopMaTopoB Toka a3 A u C;

15 - knemmbl BXxoga u Bbixoga bY (cm. Tabnuuy B.1);

16 - MecTo ANns NnoAKNYEHUs 3KpaHa Kabens BB-10 (TexHonornyeckoe, nan pabo-
yee 3a3eMieHune).

lpumeyaHne — Kpebiwwka (nosvuyms 11 Ha pucyHke A.2) v ravika M4 He riokasaHsil.

PucyHok A.4 - Bua BY KOHCTPYKTUBHbIX UCMONHEHNI 1X 1 2X co cToOpoHbl 60KOBOM
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MPUNOXEHWUE B
YcToiumnBOoCTb BY K BHELWWHUM 3/1EKTPOMAarHUMTHbIM BO3AEACTBUAM

BY (komnnekTHo ¢ BB) cooTBeTcTBYeT TpeboBaHuam MOCT P 51317.6.5 ana noacraH-
UMW cpenHero HanpshkeHus G:

a) Mopt kopnyca (no tabnuue 1 FOCT P 51317.6.5):

- MarHMTHOE MnoJsie NpPoMbIWeHHOM YacToTbl Mo FOCT P 50648, cTeneHb XXecTKoCTn 5;

- UMNyNnbCcHOe MarHuTHoe none no FOCT P 50649, cTteneHb xecTkocTh 5;

- 3aTyxatolee konebaTtenbHoe MarHUTHoe rnone no MOCT P 50652, cTeneHb ecTkocTn 5;

- paAno4acToTHOoe anekTpoMmarHuTHoe nose 80-3000 MIy no MOCT 30804.4.3, cre-
NeHb XXecTKoCTn 3;

- aflekTpocTaTnyeckue paspsaabl no FOCT 30804.4.2, cTeneHb XeCTKOCTU 3.

6) CurHanbHble NopThl (TUN COeAUHEHUS - NIOKaNbHOe, Tabnuua 2

FOCT P 51317.6.5, nvHun nepenayn AaHHbIX Manon NpoTsKeHHoCcTn no A.1

FOCT P 51317.4.5):

- HAHOCEKYHAHble nMnysibCHble noMexmn no FOCT 30804.4.4, cTeneHb XeCcTKOCTH 3;

- KOHAYKTUBHbIE NMOMEXM, HaBeAEeHHble PaANOYaCTOTHbIMU 3/1IEKTPOMArHUTHbIMU MO-
namm no NOCT P 51317.4.6, cTeneHb XecTKoCTn 3.

B) HWU3KOBOMbTHbIM MOPT 3N1EKTPONUTAHUSA NMOCTOSIHHLIM U MEepeMeHHbIM TOKOM (MopT
On, Tabnuubl 3, 4 TOCT 51317.6.5, c yToyHeHmnaMu no n. 2.2.1.10):

- MpoBanbl HanpshxeHust anekTponutaHus no NOCT 30804.4.11, cTteneHb XeCTKOCTH 2;

- NpepbIBaHMA HanpshkeHus snekTponuTtanuns no FOCT 30804.4.11, cteneHb XXeCTKOCTH 2;

- NyNbCaunm HaNpsHXKeHMs NOCTOSIHHOrO Toka No NOCT P 51317.4.17, cTreneHb XeCTKoCTh 3;

- HaNpsXeHue NpoMbiwneHHon YacTtoTbl No FOCT P 51317.4.16, cTeneHb XecTKkocTu 3;

- HAHOCEeKYHAHble MMNybCHble noMexn no NOCT 30804.4.4, cTeneHb XeCcTKOCTn 3;

- MUKPOCEKYHAHbIE UMMYJIbCHbIE MOMeXX 60MbLION 3HEpPrumn no

OCT 51317.4.5, cTteneHb »xecTtkocT 3 (nNo cxeme npoBoAa-npoBos ), 2 (no cxeme
npoBoOA-3eMNA);

- noBTOpsitoLmMecs konebaTenbHble 3aTyxalowmne nomMexum no

FOCT P 51317.4.12, cTeneHb XeCcTKOCTH 2;

- KOHAYKTUBHbIE NMOMEXMW, HaBeAEeHHble PaANOYaCTOTHbIMU 3/1IEKTPOMArHUTHbIMK MO-
namm no NOCT P 51317.4.6, cTeneHb XecTKoCTn 3.

r) MopT pyHKUMOHANBLHOIO 3a3eMJIEHNS B COOTBETCTBUM C Tabnuuen 5

FOCT P 51317.6.5 (noagkntoyeHue ¢ nomoubto kabens BB-10 annHon MeHee 3 M):

- KOHAYKTUBHblE MOMEXW, HaBeAeHHble PaANOYACTOTHBIMWU 3NEKTPOMArHUTHLIMKU MO-
namm no NOCT P 51317.4.6, cTeneHb XecTKoCTn 3.

A) HNU3KOBONBTHbIN NOPT 3N1EeKTPONUTaHUSA MOCTOSIHHbIM TokoM (nopT PU, Tabnuua 4
FOCT 51317.6.5, c yToyHeHusamMum no n. 2.2.1.9):

- KOHAYKTUBHbIE NMOMEXM, HaBeAEHHble PaANOYaCTOTHbIMU 3/1IEKTPOMArHUTHbIMU MO-
namm no NOCT P 51317.4.6, cTeneHb XecTKoCTn 3.
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A, B, C - dasbl A, B, C cootBeTcTBeHHO; XA1l, XA3, XA5 — KOHTaKTbl MMaBHbIX LeEMNen,
BEpPXHeW LWNHbl. MapknpoBKa MokasaHa ycnoBHO; XA2, XA4, XA6 — KOHTaKTbl r1aBHbIX
Lenen, HMWKHeN WnHbl. MapknpoBka nokasaHa ycnoBHo; SA1-SA13- Mukponepekto-
yaTenu (B coctase BB);

BOK A, BAK B, BAK C - BK KOHTaKTOB rnaBHbIX uenen a3 A, B, C COOTBETCTBEHHO;

XT1, XT2 - rpynnbl BcnoMoraTesibHbIX Lenel (KoHTakToB) BB;

OcTanbHoe - cM. Tabnuuy B.1

PucyHok B.1 - Cxema nogknwoyeHusi BB n bY
21



Ta6nuuya B.1 — HazHaueHMe KOHTaKTOB

22

Mapkuposka HasHa-
BbIBOAOB Onucanme Hue
rmo CurHan rotoBHocTn BY. O6Wwnin KOHTaKT 2
E TP CurHan rotoBHoctn BY. HP 2
E T3 CurHan rotosHoctn BY. H3 2
% M1 Bbixoa Ana noAKIYeHns K Hayanam o6MOTOK anekTpoMarHuTos BB 2
o 3M2 BbIxoa Ana NoAKIYEHUS K KOHLAaM 0B6MOTOK 31eKTPOMarHMToB 5
BbIK/tOYaTENA
OoBU1 OTKNOYEHME OT BHELWHEro NCTOYHUKa curHana. Bxoa 1 2
oBN2 OTKNtOYEeHMe OT BHELWHero UCToYHnKa curHana. Bxoa 2 2
BBN1 BkntoyeHMe OT BHELWHero NCToYHMKa curHana. Bxoa 1 2
BBU2 BkntoyeHne oT BHELIHEro UCTOYHMKa curHana. Bxopg 2 2
CKO1 OTkntoyeHune. «Cyxomn KoHTakT». Bxoa 1 2
CKO2 OTtkntoyeHune. «Cyxomn KOHTakT». Bxoa 2 2
CKB1 BkntoueHune. «Cyxol KoHTakT». Bxopg 1 2
CKB2 BkntoueHune. «Cyxoln KOHTaKkT». Bxopg 2 2
CBB CocTtosiHue BB. 3aMkHYT ¢ OBK - oTkoueH, pa3oMkHYT ¢ OBK - BktoueH 2
e BK Bnok koHTakT 2. Bnoknposka BkoveHns BB. 3amkHyT ¢ OBK - 5
a BKJIIOYEHME paspelleHo, pa3oMKHYT ¢ OBK - BkiloYeHWe He paspelueHo
g OBK O6LWmnii KOHTaKT ansa nogkntoveHus sBbixoga 2 OBK BB un 2
0 COOTBETCTBYHOLWEro KaHana ycTtponcTesa 6JJ0KMPOBKU
PU- MoakntoyeHne pes3epBHOro UCTOYHNKA NUTaHUA K BY «-» 1-2
PN+ MNMoakntoYeHne pe3epBHOro UCTOYHUKA NUTaHUA K BY «+» 1-2
TA1 MoakntoyeHne TpaHchopmaTopa Toka dasbl A k BY. Bxog 1 2
TA2 MoakntoyeHne TpaHcdopmaTopa Toka dasbl A kK BY. Bxog 2 2
TC1 MopkntoyeHne TpaHcdhopmaTopa Toka dasbl C k BY. Bxoa 1 2
TC2 MoakntoyeHne TpaHcdopmaTopa Toka dasbl C k BY. Bxog 2 2
on Bxoa Ana nogkno4eHusi onepaTtMBHOro NuTaHnsa K bY 1-1
on Bxoa Ang nogknto4eHus onepaTtmBHOro NnuTaHnsa K bY 1-1
3 QDyHKUMOHANBbHOro 3a3eMeHus 3
&-_3 12 6 nap BcnomoratenbHbiX HP (cooTBeTcTBYET cocTosiHMio BB. BB BkitoueH 4
a E 11':12 — KOHTaKTbl 3aMKHyTbl, BB OTK/TIO4EH — KOHTaKTbl Pa30MKHYTbI)
x E 13 3M1 Bxoa Ans noAkntoveHnsa K Hadyanam obMOTOK anekTpoMarHutos BB 2
Q 14 5M2 Bxoa ANns NOAKNIOYEHMA K KOHLAM 06MOTOK 3/eKTpoMarHmtos BB 2
- Bbixoa «CocTtosiHne BB». 3amkHyT ¢ OBK — BB OTK/t04MEH, Pa30MKHYT C
é 1cBB OBK - BB BkntoueH 2
%% 2 OBK Bbixoa. KoHTakT ans noakntodeHus OBK (cM. Bbiwe, «Bxoabl BY») 4
;‘1 3-4 6 nap BcnomoraTtenbHbix H3 (cooTBeTCTBYET CcocTosiHMiO BB. BB
§ 13‘;'14 BKJ/TIOYEH — KOHTaKTbl Pa30MKHYTbI, BB OTKNtOYEH — KOHTaKTbl 3aMKHYTbI) 4
1 - Lenun a3/1eKTPponUTaHusa rnoCTtossHHbIM U MEPEMEHHbLIM TOKOM
1-1 — uenun aNeKTponnTaHna nepeMeHHbIM TOKOM
1-2 — Lenun aneKTponuTaHus rnocTtossHHbIM TOKOM
2 - uenu ynpasneHus (CUrHanbHble)
3 - (PyHKUMOHaNbHOE 3a3eMsieHne
4 — BCNoMoraTesibHble Lenn, He coaep>XaT 3/IEKTPOHHbIX KOMIMOHEHTOB
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KEAZ Y% AO «K3A3»
Optima A Poccus, 305000, Kypck,
yi. JlyHayapckoro, 8
MACMOPT
BJ/IOKU YNPABJIEHUSA Optimat BU
BAKYYMHbIM BbIKJTKOUATEJIEM OptiMat BB-10

OCHOBHbIE TEXHUYECKME AaHHbIe U XapaKTepUCTUKHN

KoHcepBauusa
BB He MMeeT orpaHnyeHni No peanmsaunu.

YTunusauums

BY He npeacTaBnseT onacHOCTU AN OKPYyXatlowWwen cpeabl U 340p0Bbs Yenoseka no-
c/le OKOHYaHUS cpoka CiyXxbbl.

Mopspok yTunusauum BY B cooTBeTCTBUM C TpeboBaHUAMU, yCTaHaBIMBaeMbIMU 3a-
KoHOAaTeNnbCTBOM PO Ans yTUAM3aUnMmM 3/1EKTPOHHOIMO ob6opyaoBaHus.

CBeaeHuns o peanusaumm
BY He nMeeT orpaHMyeHui nNo peanunsaumu.

FapaHTUiiHbIEe 06si3aTeNnbCcTBaA

MpeanpusaTMe-n3roToBUTENb FapaHTUpyeT cooTBeTcTBMe BY TpebosaHuam FOCT P
52565 n TexHuyeckux ycnosunt TY 3414-068-11821941-2014 npu cobnioaeHumn no-
Tpebutenem ycnoBuii TPAaHCNOPTUPOBAHMUS, XpaHEHUS, MOHTa)xa M aKChnayaTaumu.

[apaHTUIHbBIA CPOK aKcnyaTauuu BY - 7 net.

[apaHTUHbBIAN CPOK McuMcnseTcsa ¢ Aatbl BBoaa BY B akcnnyataumto. Mpu oTCyTCTBUMU
OTMETKM O BBOAE B 3KCMJlyaTauuio rapaHTUMHBLIN CPOK 3KCrnyaTauum WUCUYMCISeTcs C
AaTtbl nepegayn (oTrpyskm) BY nokynatento. Ecnu aaty nepeaayun (0Trpysku) yCTaHOBUTb
HEBO3MOXHO, FrapaHTUIHbIVA CPOK 3KCrlyaTaunum NCYNCNSAETCA C AaTbl U3roTOBNEHUs BY.

apaHTuiiHble 0653aTenbCTBa He pacnpoCTpaHATCa Ha BY:

- CO cflefjaMu B3/10Ma, CaMOCTOATENIbHOrO PEMOHTA;

- C MEXaHNYECKMMU NOBPEXAEHNAMN IIEMEHTOB KOHCTPYKUMK BY nnun onnas—-nexHnem
Kopryca, BbI3BaHHbIMW BHELUHVMMU BO3AENCTBUSMNU;

- C NOBPEXAEHNAMN, BbI3BAHHbIMW HapyLUeHNEM YC/TIOBUIA XpaHEHUs, TpaHCNopTUpo-
BaHWSA, MOHTa»xa Wan aKcnayaTauum;

- C HapyLweHuneMm nnomb nsrotosmtens (2 naombbl).

Mpumevanune — MNpu npeacrasneHnn bBY ana peMoHTa MM 3aMeHbl B TeYEHWE rapaH-
TUIHOro cpoka obs3aTenbHO NpeabsBieHMe PyKOBOACTBA C OTMETKaMuM O AaTe Bbinycka
W parte BBOAA B 3KCMyaTauuio

KoMnnekT nocraBku
BY nocTtaensieTcs B kKoMnsiekTe ¢ BB
KomnnekT noctaBku BY cooTBeTCTBYET nNpuBeAeHHOMY B Tabnuue 4.

HaumeHoBaHue usgenus Konunuecrso

Bnok ynpaeneHus OptiMat BU Bbikno4a-

Tenem BakyyMmHbiM OptiMat BB-10 Y 1 wr.

PykoBoacTBO No akcnayaTaumm 1 3k3.

Y cnonHeHns M KOMMNEKT nocTaBkn BY — cornacHo KoMMiekTa NoCTaBKW, yKa3aH-
HOro B ONpoOCHOM NUCTE.
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CBupeTenbCcTBO O NpUeMkKe

Bnok ynpasneHnusa OptiMat BU - - Y2 3aBoAcKol HoMep

MN3roTtoBneH n NpuHAT B COOTBETCTBMM C ob6sA3aTenbHbIMM TpeboBaHUAMWU rocyaap-
CTBEHHbIX CTaHAAPTOB, AENCTBYIOLLEN TEXHUYECKON AOKYMEHTaUum 1 NpusHaH rogHbIM
ANSA 3KCnnyaTaumu.

M.M.

IMoanuce paclumgposka noanmcu

rog, mecsu, 4mcsiio

CBupeTenbCcTBO O BBOAE B KCcnJlyaTauumio

Bnok ynpasneHusa OptiMat BU - - Y2 3aBOACKOM HOMep
BBEAEH B 3KCryaTauuio B KOMMJIEKTE C BblK/OYaTeNEM BaKyyMHbIM
OptiMat BB-10 3aBOACKOM HOMep

npeacraBuTeneM opraHunsauumm

(Ha3saHune opraHu3saumu, 40KHOCTb ripeacrasutens, @.1.0.)

dopMoBKa 3NEKTPONIUTUYECKMX KOHAEHCAaTOpPOB NpoBeaeH He npoBeaeH
(3a4epKHyTb HEHY)XHOE)

Moanuce [aTa BBOAa
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KEAZ %
Optima A

Poccusa, 305000, r. Kypck, yn. JlyHayapckoro, 8



