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BHumaHue!

MNMepen Hayanom moHTaxa wkada LUOT- 01 BHUMaTeNbLHO NpoYynTanTe
HaCTOSALLYI MHCTPYKLMIO NO IKCNsyaTauun.



HacTodlee TexHuyeckoe onncaHue N MHCTPYKLMA NO 3KCnyaTauumn pacnpocTpaHaeTcs Ha YCTPOUCTBO
KOMMNIIEKTHOE HWU3KOBONbTHOE Tuna «llkad onepatmBHOro noctosiHHoro toka LLUOT-01» nmeHyemoe B
banbHenwewm «Lkad onepaTMBHOro NOCTOAHHOIO TOKa»

1. HasHauyeHue

1.1 Wkad onepaTMBHOrO MNOCTOSIHHOrO TOKa MpedHasHayeH [ANng  nNUTaHua  HanpskeHuem
NMOCTOAHHOIO TOKa Lenen YCTPOWUCTB peSieMHON 3alluuTbl U aBTOMATUKM Ha 3MEKTPUYECKUX
CTaHumsAX, TpaHcOopMaTOPHbIX NOACTAHUMSX U pacnpedenuTenbHblX nyHKTax. MutaHue uenen
NMOCTOSIHHOTO TOKa OCYLUECTBMSETCH OT BbINPAMUTENbHbIX (NoA3apsaHblX) YCTPOUCTB U OT
BCTPOEHHON akkymynatopHon 6aTtapeun. [luTaHue camoro wkada onepaTuBHOrO TOKa
BbINOSIHEHO OT ABYX HE3AaBUCUMbIX MCTOYHUKOB (CEKLUIN COBCTBEHHbIX HYXA).

LUIOT-01 3ameHsieT cXxeMbl NUTaHUA Ha BbinpsasmneHHom Toke ¢ BINT n BINH (BMHC) n WUYOT 01, 02.

1.2 LWkad onepaTMBHOIrO MNOCTOSIHHOTO TOKa paccumtaH gnsi paboTbl BHYTPM MOMELLEHUA, Ha
BbicOoTe He 6onee 1000 M Hag ypoBHEM MOpsi, MpK OTCYTCTBUM BMOpauuun n ygapos. Paboyee

nonoXxeHue LWkadga onepaTMBHOrO Toka BEPTUKAmNbHOE.

2. TexHMn4YecKne gaHHble

Pop toka:
OCHOBHbIX Lienen wkadga
nuTaroLEen cetTu

NMOCTOSAHHBIN
nepeMeHHbIn, OgHO—
nnn TpexdasHoin, 50
My

HomuHanbHoe HanpaxeHue:

OCHOBHbIX Lienen wkada, B 220/110/24
nuTaroLlen cetun, B 220 (380)
HoMWHarbHbIN TOK:
noAsapagHoro yctpoucrea, A 11,1 (10)
notpebnsembin nog3apsagHbIM YCTPOUCTBOM, A 12,9 (14)
Bua KOHCTpyKUMK LKag
Cnocob obcnyxumeaHus OLHOCTOPOHHWI
CreneHb 3awmTbl, no FOCT 14254-80 IPx4 (B 3aBMCUMOCTU
ot Tvna AKB)
MabapuTHble pa3mepbl MM, He Bonee:
BblCOTa 2200
LWpuHa 600 (1250)
rnybuHa 600
Pabounn guanasoH Temnepatyp* -10 ++40°C
Konn4ecTtBo akkyMynsaTopoB B aKKyMynsiTOPHOM OTCEKE, LUT. no 17
Cpok cnyxbbl, He MeHee, NeT** 25
ConpoTtmnenune nsonsauyumn, MOm 20

SHeKTpVI‘-IeCKaFI n3ondauna mexagy He3aBMCUMbIMU LieNAMA LLIKana
BblOEPXMBAET UCNbITATENIbHOE HANpAXeHne, He MEHEEe

2000B,50 T, B
TeYyeHnn 1 MuH.

OnuTenbHbIN TOK Harpysku, A :

c 1 BbINpAMUTENBHBLIM MO4YIIEM 5
C 2 BbINPAMUTESTbHLIMU MOAYAAMMU 10
C 3 BbINPAMUTENbHLIMU MOAYNAMMN 20
C 4 BbINPAMUTENbHLIMU MOAYNAMU 30
KpaTkoBpeMEHHbI TOK Harpy3ku, A :

€MKOCTb aKKyMynaTopHon Gatapen 38 A*y 100
€MKOCTb aKkkymynsiTopHon 6atapeun 50 A*y 150
E€MKOCTb aKkkyMynsiTopHoun 6atapeun 100 A*y 250

* cnewumcronHeHune ¢ ytennexHvem n oborpesom go —40 °C, 6e3 BbinageHnst KoHAeHcaTa.




**  CpOK CnyXObl YCTaHOBMEHHbIX B WKady OnNepaTtMBHOIO  MOCTOSHHOrO  TOKa
repmMeTU3NPOBaHHbIX aKKyMyrnATOPHbIX Oatapen — B COOTBETCTBUM C IKCMnyaTaumoOHHOM
AOKYMeHTaunen npeanpusatTms-naroToBUTenNs.

CocTaB nsgenusa

Cxema ANeKTpnyecCkada npuHUumnnmuaribHada LIJKa(ba onepatnBHOro MnOCTOAHHOIO TOKa npuBegeHa B
NPUNOXEHUN. Mo cormacoBaHuiO C 3aKa34ynMKoM B CXemMy MoryT ObITb BHECEHbI U3MEHEHUS.

[MepeyeHb OCHOBHbLIX Y310B LKada onepaTMBHOIO Toka npueBeaeH B Tabnuue 1.*

Tabnuuya 1

:;-)n O6o03Ha4yeHune | HaumeHoBaHue KonuyecTtBO

1. | AB "[epMeTn3npoBaHHasa akKymynsaTopHasi 6aTapes 17

2. | UB1-UB2(4) | lNoasapsgHoe ycTpONCTBO 2(4)

3. | SF1+SF23 ABTOMaTUYECKUIA BbIKITIOMaTESb 23

4. | KL1 - KL2(4) | Pene KOHTponsa BXOOHOIO HanpsiKeHns 2(4)

5. | KV1 Pene KOHTPONA MUH. N MaKC. Hanps>KeHns 1 } ECM-AB

6. | KV2 Pene koHTpons usonsaumm 1

7. | KH Pene ykasatennHoe 1+3

8. | PA1-PA2(4) | AmnepmeTp noctosiHHoro Toka 0-10 A 2(4)

9. |PV1 BonbTmMeTp noctosiHHoro Toka 0-250 B 1

10. | PV2 MunnueonbTMETP NOCTOAHHOIO TOKa 1
MpumeyvaHus:

1. Tlo gononHWTenbHOMY 3akasy B LuKad) MOryT ObiTb YCTAHOBMEHDI:
- cxema nuTaHus 6rIOKMPOBKM pasbeuHUTENen;
- cxema ABP no BxogHOMY NUTaHUIO;
- 3NEeMeHT MUrarLLero ceeTa;
- BOMbTMETP KOHTPONS U30NAUNK;
- MH(OPMALNOHHLINA KOHTPOSSIEP;
- JonornHuTenbHble yKasaTenbHble pene.
2. [pn BHeceHuM, NO COrracoBaHWIO C 3aKa34yMKOM, U3MEHEHWUA B CXeMy LWKada MOXeT U3MEHUTLCH
nepevyeHb OCHOBHbIX Y3/10B.

2.1 Moa3apsgHble yctporictea (M3Y).

B wkady onepaTMBHOro MOCTOSHHOrO TOKa MOXeT ObITb YCTAHOBMEHO [ABa, TpU WU YeTbipe
nogsapsgHbix yctponctea Tuna E220/10, PSS nnn RU2.

MoasapagHble yctporctBa PSS, RU2, ycTaHoBMeHHble B LUKady onepaTtmMBHOrO MOCTOAHHONO TOKa,
NMEIT OCHOBHbIE XapaKTEPUCTUKKN, NpUBEAEHHbIE B Tabnuue 2:

Tabnuua 2

MapameTp RU 2* | PSS
nuTarouasa cetb ogHodasHasi, NepeMEHHOIo TOKa
yactoTa, 'y, 47...63
HanpspkeHue, B 230+15%
MaKkcuMMmarbHbI NOTpebnaemsbln Tok, A 13,4 12,9
HOMWHaNbBHOE BbINPSAMIIEHHOE HanpshkeHne, B 230 220
HOMMWHAanbHbIN TOK, A 8 11,1
orpaHuyeHue Toka, A 10 no 12,9
KoahpnumeHT nonesHoro AencTens > 0,86 > 0,91
KO3 HULMEHT MOLLLHOCTHU > 0,99 1
nynbcauna N OTKNOHEHNE BbIXOAHOrO HanpsbKeHus MeHee 1%
pasmepbl, MM:
LIMPUHA: NULLEBON NaHenun 482.,6 141,9

Kopnyca 424 140
BbICOTA: NULIEBOM NaHenu 132,5 261,8

Kopnyca 130,5 243,5
rnybuHa 290 405
macca, Kr 9 12,4

* cneyucnoniHeHne 6nokoB NUTaHua Ha -20 °C



Bce Tunbl nogsapsaHbIX YCTPOWCTB NpefHasHayeHbl AOMs reHepauuu  HanpsbkeHus 3apsga U
HenpepbIBHOrO nogsapsiga 102-afieMeHTHOW  akKyMynsTopHon ©Oartapeu, a Takke nuUTaHus
notpebuTtenen NOCTOSAHHBbIM TOKOM.

lMod3apsiOHbIe ycmpolicmea PSS

CocToAT u3:

- BxopgHoro dunbTpa, OAnNA nodaBneHWs BbICOKOYACTOTHLIX MOMEX, BHOCUMMBbIX YCTPOMCTBOM B
nUTaKloLWyl ceTb, a Tak Xe Ana ocnabneHws nomex M nepexodHblX MPOoLEeccoB nuTakLWwero
HanpskeHus.

. OCHOBHOrO BbINPAMUTENS C NEpeKNoYaemMbIiM NoLaroBbiM KoHBepTepoMm (pabovas yactota 100 klw)
npeobpas3oBbIBAOLLMM BXOOHOE HaNpPshKeHUe B Npeq perynmpyemMmoe noctosaHHoe HanpsbkeHne 380 B
n ynpasnswowmM ¢GOPMON BXOOHOIO Toka (cuvHycoupansHoro!). [dononHuTtensHas qyHKUUS -
orpaHuyeHne nyckoBOro TOKa.

. TpaH3ncTopHoro mocta, npeobpasoBbiBalOLLErO NOCTOSIHHOE HanpsihkeHne 380 B B umnynbcHoe ¢
Moaynsumen nepeMeHHbIM HanpskeHnem Yactoton 100 kiu.

- Bbicoko4acToTHOro TpaHcopmaTopa npegHasHav4eHHoro Ans rafibBaHN4eCKoN pasBA3Ku.

- [nogHoro BbiNpsiMuTens, npeobpasoBbiBalOWEro NepeMeHHOe BbICOKOYACTOTHOE HanpsikeHve B
NOCTOSIHHOE.

« LC-cunbTpa, crnaxusatowlero HebonbLlme konebaHma Hanps>keHNs Ha BbIXOAE BbINPAMUTENS.

- BbixogHoro cunbTpa, npegHasHayeHHoro Arng nogaBrieHns paguMornoMex U yMeHbLUeHUs LWYMOB Ha
BbIXxo4e noa3apsaaHoro yCTponcTsa.

« BHyTpeHHero UCTOYMHMKA NUTaHWA, npefHasHadYeHHoOro Ang NUTaHUA NEePBUYHBLIX U BTOPUYHBIX
GnOKOB yrpaBneHns C raribBaHUYECKON Pa3BA3KOMN.

- [laHenu perynupoBaHus, npegHasHa4eHHON NS perynmpoBaHus BbIXOOHLIX NapameTpoB, CUrHANoB
N N3MepuTEnbHbIX MPMOOPOB.

OTnnuntenbHon OCOBEHHOCTBIO noAasapsaHbiX ycTponcte PSS ot E220/10 seBngetcs umdpoBas

WHOMKaUMA TOKa M HanpshkeHWs U BO3MOXXHOCTb 3afaHWsA YCTaBOK C MOMOLLbLIO KIaBUL Ha NMUEBOM

naHenu.

Mogpo6Hoe onucaHne Ha noa3apsaHble yeTporcTBa PSS nocrtaenseTca BMecTe Co WKkadoMm.

lMod3zapsiOHbIe ycmpolicmea RU 2

CocTtoaT 13 uMmnynbCHOro npeobpasoBatensi, KOTOPbIN NUTAETCA OT CETU MEPEMEHHOrO TOKa depes
MOCTOBOWM BbINPAMUTENb, KOHBEPTOpA, MNpegHasHayeHHoro pAnsi TpaHcdopmauun npOMEXYTOYHOro
HanpsbkeHna B Tpebyemoe NOCTOSAHHOE HanpsiKeHwWe, BbIXOOHOTO (bunbTpa M 3NEKTPOHHbIX KOHTYpPOB
perynnpoBaHusi, KOHTPONS U 0ToBpaXKeHus!.
DYHKUMOHNPOBAHME CXEMbI KOHTPOSISI BXOL4HOIO/BbIXOLHOIO HanpsiKeHns u TemnepaTypbl

BHewWwHAs nHankaums
1. Ceetoamnon ON-3eneHbin.
2. CeeTtoguog FAULT-KpacHbIn.

CoctosiHusa 3Y
1. O6paTnmoe BbikNoYeHne (shut-down). (3Y BbIkNOYaAETCHA U MOTOM BKIOYAETCSH CAMOCTOSATENBHO MNpU
BOCCTaHOBIEHMM HOpPManbHbIX ycnosuin paboTtbl). Ceetoanon FAULT ceetutes, cesetogmogn ON
NOTYLLUEH.
3Y nepexoauT B 3TOT PEXUM UINK B Cllydae BHYTPEHHEro neperpesa Unm npu NoHWKEHHOM BXOAHOM
HanpsKeHUu.
2. TpurrepHoe BbikrtoueHue (latching shut-down). 3Y Bbikno4aeTcs n ocTaeTcsi BbIKNOYEHbIM NOCne
BOCCTaHOBIIEHNSA HOPMarnbHbIX YCNoBui paboThl. BepHyTb ero B pabodee COCTOSIHUE MOXHO NULLb
BbIKIMIOYEHMEM 1 MOBTOPHBLIM BKITHOYEHNEM
Tymbnepa OFF/ONN.) Ceetoamnog FAULT ceeTtutcs, ceetoamnog ON noTyLleH.
OT0 aBapuiiHbIA pexnm. BosHukaeT unu B criydae nonomMku 3Y mnm B cnyyae HegonyCTUMbIX BHELUHUX
HanpsXXeHun.
3. Pexxnm HM3KOro BbIXxogHOro HanpsbkeHust (no shut-down). Ceetoguog FAULT cBeTuTcs, cBeToanos,
ON cBeTuTCH.
Onsa 3Y 310 pexum cTabunmsaumm Toka.
Bce Tunbl noasapsgHbIX YCTPOWCTB OOMycKaloT napannenbHyio paboTy. Harpyska pacnpegensietca
paBHOMEPHO Mexay napanfiefnbHO BKIYEHHbIMKM  Onokamn  6Grnarogapsi  MSArkomM  BHELUHENn
XapakTepucTmke Noa3apsaHbIX YCTPONCTB.



2.2 AkkyMynaTopHble 6atapeun

B wkady onepaTtvBHOro NOCTOSAHHONO TOKa YCTaHOBIIEHbl repMeTU3nNpoBaHHbIE CBUHLOBO-KUCMOTHbIE
aKKyMynsTopHble GaTapen ¢ pekombGuHauuen rasa, Hanpumep cepum FAT, npoussogctBa (pupmbl
FIAMM, cepun UXF npoussogctea dupmel YUASA, VARTA mnnu Sonnenschein ¢ rapaHTUpOBaHHbIM
cpokoM cnyx0Obl 10 - 15 net. Cpok cnyx6bl AB cornacyetcs npu opmmupoBaHnn 3akasa Ha LLOT-01.
YctaHaBnuBaemble B Wkady 6GaTapeun ABNATCA HeobCcnyxnBaembiMU, WUMET yaaponpoYHbIN
HeroplouYnin - Kopnyc, W3roToBNEHHbIM K3 nnactmaccel ABS, U npedoxXpaHUTENbHbIA  KranaH,
0060pyaAoOBaHHbIN BCTPOEHHLIM Niameracutenem.

Bnarogaps MCNonb30oBaHMIO HAAEXHOW TEXHONOrMM pekomOuHauum rasa, KoTopas ynpasnser
BblAeneHneM Kucnopoga u Bogopoda B npouecce 3apagkm 6atapen, ucknodaeTcss HeobxoaumocCTb
pgonuekn  Boabl. Kucropon, BblOENEHHbIM Ha  MOMOXUTENbHOW NNacTuHe, MpOHUKaeT 4epes
MUKPOCKONUYEeCKne Mopbl cenapaTtopa K oTpuuaTeribHOW MnacTuHe, U B pesynbTare XUMUYEecKuX
peakuMn BHYTPU aKKyMyNATOPHOro anemeHTa obpasyeT BoAy. Kaxabll anemMeHT akKyMynsiTOpHOW
GaTapen obopynoBaH MpefoOXpaHUTENbHLIM KNanaHoM, KOTOPbIA MPOM3BOAUT HE3HAYMTENbHbIN ©
yrnpaBnsembli BbINyCK [a30B MNpyM BO3HUKHOBEHMM WU3OLITOYHOIO [aBfEHWs BHYTPU Kopnyca
akkymynaTopa. HanpspkeHne noasapsaga coctasnset 2,27-2,30 B/anemeHT npu 20°C.

N3-3a aBneHun pekombBUHaLMKM ras3oB HanpsikeHue OTAenbHbIX 3NEMEHTOB MOXET OTnu4aTbCs B
npegenax +2% (5% B Hadane cnyx6bl), OAHAKO CyMMapHoe HanpsikeHue 6artapeu He [OSMKHO
npesblllaTh YCTAHOBIMEHHbLIX rpaHuL,.

Fny6okun paspsig MoxeT Bbi3BaTb NpexaeBpeMeHHOe yxyAlleHue CBOMCTB U CHUXKEeHUe Cpoka
cnyx6bl 6aTapew.

BoagenictBme TemnepaTtypbl cBbie 40°C MOXET YMEHbLUNTb OXXNOAEMbIA CPOK CITyXKObl.

2.3 Cxema KOHTpOons Lenen onepaTtMBHOro NOCTOSIHHOMO TOKa

[na KOHTponsa uenen onepaTtMBHOrO MOCTOSIHHOrO Toka npumeHsietca 6nok BCI — AB (npon3BoacTBo
KOMNaHUn OHepromalusumH (cMm. Tabnmuy 3)).

ONeMeHT KOHTPONSA HanpsiKeHUst - 9TO 3JNEeKTPOHHOEe pefie KOHTPOMs uener onepaTUBHOro
NMOCTOSIHHOIO ToKa HanpsbkeHuem 220 B ¢ gBymsa perynvpyembiMyM noporamu cpabaTbiBaHus U
oTnyckaHus. NMpu NoBbILEHNN HanpshkeHns pene cpabaTbiBaeT npy 180 — 210 B 1 otnyckaeTt npu 230 —
245 B. lNpu gansHenweM noBbleHUN HanpsxkeHna no 260 B pene octaeTcs B OTNYLLEHHOM COCTOSHUN.
Mpun cHWXeHUN HanpsXkeHusa pene cpabaTbiBaeT NpU BEPXHEM MOPOre U OTNycKaeT Npu HWXKHEM nopore.

OnemMeHT KOHTPONA M30oNAUUW, NpeaHasHavyeH Ansi KOHTPONs M3onauum Niobon U3 LWKMH UCTOYHMKA
NOCTOSAHHOIO TOKa OTHOCUTEMNBHO 3eMNu. Pene MMeeT LWKany yCcTaBoK MO U30NALMK U LWKany YCTaBoK Mo
BpEMEHU peakuuu, T. €. KpaTKOBPEMEHHbIE U3MEHEHNS N30NALNN HE PETMCTPUPYIOTCA.

Bce anemeHTbl BbIMNOMHEHbI B OOHOTUMHOM YHUMUUMPOBAHHOM KOpMyce, W YyCTaHaBIMBalOTCH
BbICTYNaKLUM MOHTaXOM C 3aHUM MOAKMOYEHMEM MPOBOAOB.

YcTaHoBKa napameTpoB cpabaTtbiBaHWsi U OTMYCKaHWUSI OCYLLLECTBIISIETCA C NMOMOLLbIO NepeknovaTenen,
YCTaHOBMNEHHbIX Ha NepeaHen NaHenu 1 3akpbiTbiX NPO3PayvYHON KPbILLKOW.

OcHoBHble napameTpbl GyHKUMI 6noka BCI-Ab npuBegeHsbl B Tabnuue 3.

Tabnuuya 3
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HanpsKeHus HWXHWUIA nopor 180 - 210B *2 1-10¢c 0.5 0,95 220
KoHTponb Mo conpoTtueneHuto ot 5 o 50 kKOm +10 1-10 G 01 06 -110 -
n3onsauum no sBpemeHn ot 1 go 10c 220
KoHTponb Toka |10 ymeHbLUeHuWIo ToKka 3apsaga Huke 10 +10 1-10 ¢ 01 ) -110 -
3apsga MA 220

Bnok BCI-AB BbINOMHEHO B MeTannM4yeckoM Kopnyce, U yCTaHaBNMBAETCS BbICTYNAOLLMM MOHTaXXOM C
3aHMM NOAKMYEeHeM NPOBOAOB.

YcTaHoBKa napameTpoB cpabaTbiBaHUst U OTMYCKaHUS OCYLLECTBNAETCS C MOMOLLbIO NepekroyaTenen,
YCTaAHOBIEHHbIX Ha NepeaHel NaHenu.



24 KoHTponnep aonsa nepefayn nHopmaLmu.

Mo pononHuTenbHoMy  TpebGoBaHuto  wkadpbl WOT-01  komnnekTyoTca  MHAOPMALNOHHBIM
KOHTPOSNEPOM, KOTOPbIN yCTaHaBnmMBaeTca BHYTpU wkada. OH obopyaoBaH aHanorosbiM BXO40M ANS
NM3MepeHNs HanpsXXeHWa MOCTOSHHOro Toka, 8 AUCKPeTHbIMW Bxodamu U nHTepdencom RS485 ans
nepegayn nHgpopmaumm no npotokony Modbus RTU nnn MOK 60870-5-103.

M3mepeHne HanpspkeHna NOCTOSHHOMO ToKa ocyuwecTBnseTca B AgnanasoHe ot 0 o 250B ¢ ToYHOCTLIO
He xyxe 0,5%. CywiecTByeT BO3MOXHOCTb YCTaHOBKM MWHMMAnbHOTO M MakCMManbHOro AOMyCTUMbIX
3Ha4YeHUNn wn3MmepseMoro HanpskeHud. [nanasoH 3agaHuMa Kaxgoro U3 3HaYeHU HanpsKeHus
HaxoguTcsa B ananasoHe ot 0 go 250B, war 3agaHua 1B.

Mpn BbIXOAE 3HAYEHWUSI HaNPSHKEHMA 3a [OMNyCTUMbIE TpaHuLbl B KypHam aBapuUnHbIX COObITUIA
3anucbiBaeTcd crnefyowas nHgpopmaumsa: gata u Bpems B popmMate feHb, Mecsl, rof, yac, MUHyTa,
CeKyH[a, 3HayYeHne HanpsXXeHus, a TakkKe COCTOSAHUEe AUCKPETHbIX BXO4OB HAa MOMEHT BO3HUKHOBEHUS
aBapuun. [nybuHa apxmBa coctaBnset He meHee 100 3anucen, BpeMsi XpaHeHUs MHOPMaUUN — He
MeHee 1 roga.

Tun wncnonb3dyemblX AOUCKPETHbIX BXOOOB — CYXOW KOHTakT. [uTaHnme AOMCKpPeTHbIX BXOO0B
OCYLLIECTBIIATLCA OT UCTOYHWUKA HarnpskeHus +24 B, BCTPOEHHOro B KOHTpoIep.

KoHTponnep mnmeet XKW aucnnen, Ha KOTOPOM MOCTOSHHO MHAMUMPYETCs HanpshkeHue Gatapeun. B
crniydae nOCTYNSeHNA KOMaH4 Ha [OUCKpeTHble BXoAbl, MHGopmauua ob ux cpabaTbiBaHUM Takke
nHauumpyeTca Ha gucnnee. BHewHWn B KOHTporepa ¢ KHomMkamu ynpasneHus npusegeH Ha puc. 1.
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Puc. 1. BHelwHWin BUA KOHTponnepa

2.5 ABTOMaTUYECKMNE BbIKIHOYaTENMN.

ABTOMaTUYECKMNE BLIKNIOYATENN, yCTaHABNMBaeMble Ha OTXOAALMX MPUCOEOUHEHUAX B LKAy OOMKHbI
BblOMpaTbCsl B COOTBETCTBUM C Harpy3koW, MakCMManbHO [ONycTMMbIM TokoM K3 wun  Tunom
aBTOMaTMYeCKUX BbIKNOYaTenen Ha NpuemMHoON CTOPOHE.

Ona obecnevyeHnss CENEKTMBHOCTU [OOIMKHbI BblIGMpaTbCa aBTOMaTUYecKue BbIKMKOYaTenu C
COrnacoBaHHbIMU XapakTepucTMkamun cpabaTbiBaHUSA, W KaXAbli MNOCneayrowmn asToMaTUYeCKuin
BbIKMOYaTeNb AOMKEH UMETb PasHULY C BbILLECTOALLNM, KaK MUHUMYM, Ha OAHY CTyneHb. Hanpumep,
€CI1 aBTOMaTUYeCKUI BbIKNoYaTenb B LWKady UMeeT HOMUHanbHbIA TOK 16 A, TO Ha NPUEMHON CTOpOHE
AO0IMKeH ObITb aBTOMATUYECKNIA BbIKITOYaTENb C HOMUHASBbHBIM TOKOM 6 A 1 XapakTepucTmkon «Bx».

Ecnn B wkady aBTOomatMyeckui BbiknoyaTens - 10A, TO Ha NPUEMHON CTOPOHE AOMKeH ObiTb
aBTOMaTMYECKUIN BbIKMOYaTENb C HOMUHAMNBHBIM TOKOM 4 A 1 XapakTepucTukon «Bx».

Ecnu Ha npuemMHOU cmopoHe npednosiazaemcsi ycmaHoeka aemomMamu4eckux ebiknroYyamernel
Al1-50, mo Ons cenekmueHolU pabombl Ha OmMXOO0SIWUX MPUCOEOUHEHUSsIX SHympu wkadga
Heobxoduma ycmaHO8Ka asmomamu4ecKux eblK/roYyamersiel ¢ eblieedeHHOU omce4vkol. dmo
ycrnoeue o6si3amesnibHO QO/HKHO 6bIMb OMpPa)keHo 8 OMPOCHOM Jiucme.

2.6 OnpegeneHune oTxoaswlero duaepa ¢ 3amblkaHMeM Ha 3eMnto (puc. 2)

Mpu cpabaTbiBaHMM 3neMeHTa KOHTPOMS U30NsSuMM UHOTrAa BO3HMKAET COXHOCTb C onpeaeneHvemM
dungepa ¢ 3amblikaHnem Ha 3emnio. o 3akasy wkadbl LLOT nocraBnawTca CO CXxeMon onpeaeneHus
nocnegHero.

Cxema OCHOBaHa Ha nogade UMMNYNbCOB MPSAMOYrofibHON POPMbl OTHOCUTENBHO «3eMin» B CeTb U
KOHTPOSSA NPOTEKAlOLEro B 3TOT MOMEHT TOKa MO MaKCUMarnbHOMY OTKITOHEHMIO CTPENoYHOro npubopa.
CneuuanbHbIn reHepaTop UMMyNbcoB (HanpsbkeHnem 220 B nocTosiHHOro TOKa) MNogkn4YaeTcs ¢
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nomoLbio nepekroyaTensa SAL K Noncy C 3aMblkaHMEM Ha 3eMio, a C NOMOLLLIO NepeknvaTens
SA2 BLIOMpaeTcs NOBpEeXAEHHbIN dounaep.

OnucaHue [ONONHUTENBLHOM CXeMbl Noucka puagepa ¢ 3aMbiKaHMEM Ha 3eMIko

YCTpOMNCTBO NpefHa3HayeHo ang onepaTtnBHOro onpegdenenus otxogsawen ot LUOT nuHuK, Ha KoTopon
NpOoM30LLSOo 3aMbikaHne Ha 3emnio (3H3).

Pexxnm paboTbl CXxembl KpaTKOBPEMEHHbIN, Nocne cpabaTbiBaHMsa curHanusauumn o Hannumm 3H3 B cetn
WOT-01.

[Monck 3amblkaHWsi Ha 3€MS0 COCTOUT B MOOYEPESHOM U3MEPEHMM Ha KaKOOW NUHUM C MOMOLLbLO
n3meputenbHoro Groka curHana oT  JOMOfHUTENbHOro reHepatopa. OTKNOHEHWE  CTPEnkKu
n3mMepuTenbHOro npubopa NPoONCXoauT B TaKT C 3aKUraHMem CBeToamoaa, a BenvynHa, B 3aBUCMMOCTU
OT COMPOTUBIEHMSA 3aMblkaHW Ha 3emnto. [pu 3aMblkaHKAX, CONPOTMBIIEHNE KOTOpbIX 6onblie 1 kOm,
BO3MOXHO, HeobxoouMmo pAo6aBuTb yCUNEHMEe C MNOMOLLBI MNOTEHUMOMETpa, PYyYKOM Ha naHenu
YCTPOWCTBA, Npuv 3TOM NPOU3oNAET CMeLleHne Hynsa. Pydka perynvpoBaHus pacrnofioXeHa Ha naHenm
yCTpOUCTBa.

MocnepoBaTenbLHOCTL paboTbl co cxemon noncka 3H3:

1. Otkniovaem aBTomMaTUYECKUA BbiKNtoYaTenb SF5 «KOHTPOMb HaNPsXKEHNsT U N30NALUN».

2. YcTtaHaBnuBaem nepeknioyatens SA7 HOMepa INUHUMKA B NOMOXeHWe «l», 4To
cooTBeTCTBYET NMnHUKM Nel.

3. YcTtaHaBnuBaeM py4ky NoTeHUMOMETpa perysimpoBkU ycuneHus (perynstopa ycuneHus) B
NonoXXeHue MUHUMAarbHOIO YCuneHus (KparHee rnesoe NorioXeHue).

4. Bkrnoyaem YCTPOMCTBO nepekntoyvaTenem paboTtbl, yaepXuBas €ro B  MOJSIOXKEHUN «+
3eMNA» UMK «- 3eMrisi» B COOTBETCTBUM C paboTon curHanmaaumm nomntoca ¢ 3H3.

5. CHMMaeM nokasaHusi C u3mMepuTenbHoro npubopa npu nocrnegoBaTenbHOM nepebope

HOMepa nuHMK, nepeknodaTena pabotbl. Ecnn Heobxogumo, foGaBnsem ycuneHue u

NpoBOAMM U3MEPEHNS NOBTOPHO.

BosBepalaem nepekntoyaTtensb paboTbl Npubopa B LieHTpanbHOe NOMoXeHne.

YcraHaBnuBaem nepekniodatens AaTYMKOB TMUHUA B MNOMNOXEHME «2» W NPOBOAUM

aHanornyHble N3MepeHns Ha BTOPOM JIMHUN.

8. lpoBoaMM M3MepeHMs Ha BCeX NUHUAX U onpedenseM HoMep NUHUW, rae NPOoW3oLo
3aMblkaHMe Ha 3eMIil0 NO MakCcuMarbHbIM MoKa3aHusM npubopa nNpyv  OAMHAKOBOM
NOMNOXeHUN perynaTopa yeuneHus.

No

MpymeyvaHus:

- [lepekntoyaTenb AaTYMKOB JIMHUA yCTaHaBMAMBalOT B nonoxeHue «0» BO BCeX
cny4asx, Korga yCTpoOMCTBO He UCMOomb3yeTcs.

- ABTOMaTU4YeCKU BbIKMNoYaTenb SF5 BbIKMOYAETCS TOMbKO Ha Bpems noucka
dungepa 3ambikaHNEM Ha 3EMIIIO.

- [lepeknoyeHne KOHTPONUPYEMbIX FMHUMA  MPOU3BOAAT MPU  OTKIMHOYEHHOM
nepekntovarene paboTbl.

- JlvHua c 3H3 onpegensaeTcst N0 MakCUMarbHbIM NOKa3aHUAM.
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Puc. 2 Cxema onpegeneHuns oTxoadawero pugepa ¢ 3aMblkaHUEM Ha 3eMITH0
3. YcTponcteo u paboTta usgenus
3.1 BHelwHWI? BUA Wikadga onepaTMBHOrO NOCTOSAHHOIO TOKa NokasaH Ha PUCYHKe 3.
3.2 LWkad onepaTuBHOro noctosiHHoro Toka ¢ émkoctbto AKB go 50 A*4 npegcrtaensieTr cobon

MeTannnu4yeckyto KOHCTPYKUMIO LIKadgHOro Turna, COCTOSALIYH M3 ABYX 4YacTten (BepxHenh wu
HWKHEN), COEAMHEHHbIX XECTKO. B BepxHew 4acTn pacnonoxeHbl YCTPOMCTBA KOHTPOIS,
pacrnipefeneHns un  yrnpaBfeHus MNOCTOAHHbIM  OnepaTMBHbIM  TOKOM, B HWXHEW —
aKkkymynsTopHasi batapes.
Ha pBepsix BepxHeW 4yactTu (NeBoW M MNpaBoW) pacnofioXeHbl BOMbTMETP W amMnepmeTpbl,
obecneunBaloLne NHAMKALNIO HAMPSHXKEHNUST HA LWUMHAX MOCTOSHHOrO TOKa WKada 1 Toka noasapsgHbIX
YCTPOWCTB, yKa3aTemnbHOe pene, a Takke nepeknoyaTtens ynpasneHus oborpesomM 1 curHansHas namna.

a) 50 A*y 0) 100 A*y B) 6e3 HmxHero otceka (AB)
Puc. 3. BHelwwHuMIi Bug Wwkada onepaTtMBHOIO ToKa

3.3 Lkad onepaTuBHOro MOCTOAHHOrO Toka ¢ eMkocTbto AKB 6Gomnee 50 A*4 coctouT mM3 ABYX
LWKadoB, PacMnonoXeHHbIX psAoM. B neBom LWwKady CMOHTMpPOBaHa CxeMa ynpaBreHus U
pacnpegeneHnsi onepaTMBHOIO TOKa, a B NPaBOM — akKymynsitopHasa G6atapes. AMnepmeTpbl,
BONbTMETPbI, yKasaTenbHoe perne u ynpaeneHne oborpeBoM pacnosioXeHbl Ha ABEPU FEBOrO

8



3.4

3.5

3.6

4.2

4.3

4.4

Wwkadga. JononHuTenbHble 3rNeMeHTbl MOHTUPYIOTCA No 3akasy. Wkadbl npegHasHaveHbl Ans
YyCTaHOBKM Ha rorny.

lMuTaHne noasapsgHbIX YCTPOMCTB BbLIMOSMHAETCA OT wWmMTa COBCTBEHHbIX HyxA. [logava
HanpsbkeHnss ot UB1 — UB3 (mo 50 A*4) Ha wwuHbl =220 B wkada ocyliectBnseTcs yepes
aBToMaTtmyeckue Bbikntovatenn SF1 — SF3 n amnepmetpel PAL — PA3, a oT UB1 — UB4 (6onee
50 A*4) — yepes3 aBTOoMaTtmyeckue Bblkovatenn SF1 — SF4 u amnepmeTpbl PAL — PA4.
Mopgaya HanpspKeHUsA OT aKKyMyNATOPHbIX 6aTapen BbIMOMHAETCA C MOMOLLbI0 aBTOMaTUYECKMX
BblkntoyaTenen SF5, SF6. lNogada HanpsbkeHUs Ha LWMHbL YpaBieHus U curHanusaumm
OCYLLECTBMSAETCA 4epe3 aBToMaTudeckue BblknovaTenn SF7 — SF24, B TO Bpems Kak
BONbTMETP, a TakkKe YCTPOMCTBO KOHTPONA HanpsbkeHnsa n nsonauumn BCI-Ab nuTtatoTca yepes
aBTOMaTtmMyeckun Bblknovatenb SF25. [lMuTtaHne oborpeea LWkada nogaeTcss 4depes
aBTOMaTM4ecKun BblknoYvaTens SF26.

Mpn HopmanbHOM paboTe wWwKada oOnepaTUBHONO MOCTOSIHHOTO TOKa BKIKOYEHbl BCe
nogsapsagHble YCTPOWCTBA, BKMOYEHblI aBTOMaTuUdeckMe Bblknoyatenn SF1 +  SF25.
Mopsapsagka akkyMynaTtopHbiX GaTapen nNpou3BOAUTCA  HenpepbiBHO.  [pu  Hanuuum
HanpshkeHnss XoTa Obl HA OAHOW M3 OBYX CEKUWU CODCTBEHHbIX HYXA NuTaHue notpebutenen
(WWHOK ynpaBneHnsa U curHanmsauumm) ocyLecTBnsieTca oT nogsapsgHoro yctponctsa UBL1 —
UB2(4), npn NCHE3HOBEHUWN HAMPSXKEHNSA COOCTBEHHbIX HYXA — OT akKyMynsiTOPHbIX 6aTtapen.
lMpn BO3HWKHOBEHMM HEUCNPABHOCTM B LKady ONepaTUBHONO MOCTOAHHOrNO ToKa, NGO Ha
OTXOOAWMX LUMHKaX yrnpaBfeHus U curHanmsauuun (HemcnpasBHOCTb MOA3apsaHbIX YCTPOWCTB
UB1 — UB2(4), cpabaTbiBaHMe aBTOMaTU4ECKMX BbiktoyaTenen SF1 + SF25, pene koHTpons
ypoBHs HanpshkeHns KV1 vnn pene koHTpons usdonsumm KV2) - cpabaTbiBaeT ykasaTefibHOe
perne KH, a Takke BblgaeTcs CUrHam O HEUCNPaBHOCTU B WKady NUTaHUA 4vepes cUcTemy
Tenenepenadn nHhopmauuu.

MoHTax

Mnowaaka, NOAroToBNEHHaA AN MOHTaxa Lkadga onepaTMBHOrO NOCTOSIHHOIO TOKa, AOMKHA
obecne4ynBaTb €ro yCTaHOBKY B BEPTUKArIbHOM MOSOXEHUM C MakCUMaribHbIM OTKIOHEHWEM OT
BepTMKanu He 6onee 5°.
lMomeLlleHne, B KOTOPOM OOSMKEH ObiTb CMOHTMPOBAH LUKad OnepaTMBHOrO MOCTOSHHOrO TOKa,
AOIMKHO MMETb €CTECTBEHHYIO BEHTUNALMIO U OTOMNSIEHWNE B OCEHHE-3MMHUIA Nepuoa.
Wkad npn moHTaxe He BpocaTtb. Cxema MoHTaxa AKB cogepxutcss B CONpOBOAUTENbHbLIX
AOKYMEHTaX, a Takke NOCTaBNsAeTCa no 3anpocy.
MoHTaX wWKada onepaTUBHONO MOCTOSHHOTO TOKAa MNPOM3BOAUTCA B CneayroLlen
nocnegoBaTenNbHOCTY:
yCTaHOBKa MeTanIM4yeckon Hecylen KOHCTPYKUUM LkKada B BepPTUKANbHOE MOMOXEHME C
OTKIOHEHMEM OT BepTUKanu He 6onee 5°;

3a3eMrieHne MeTanIMyeckon HecyLLlen KOHCTPYKLUMK WKada;

ycTaHOBKa B LKad noasapsigHbiX  YCTPOMCTB, €Cnv  OHWM  ObiMM  JEMOHTMPOBaHbI  Npu
TPaHCNopTUPOBKe LWKada, U NoACOeaUHEHNE UX K BHYTPEHHUM LiensiM LWwkada;

yCTaHOBKa B LWKad ApYyrnx ysnos, KOTOpble MOryT ObiTb AEMOHTMPOBAHbI MPU TPaHCMOPTUPOBKE
WwKada;

yCTaHOBKa B LKA akkyMynsaTOpHbIX 6aTtapen, coegmHeHne Ux mexay cobon n uensmm wkada;
noaknoyeHne Wwrkaga K BHELLUHUM LiensiMm;
cBobOAHbIE repMOBBOAbLI CNeayeT 3aKkpyTUThb.

BHumaHue! B xosi00HbIlU nepuod 200a, NMpu ycmaHoeKe WkKagha 8 mernsioe rfnomMeuweHue,
Heobxodumo neped nodayel Hanpsi>keHUs1 Ha Nod3apsioHblie ycmpolcmea, ebidepXamb e20 He
MeHee 4 4acoe cC eK/lo4YeHHbIM obozpeeoM. Omo ucknw4Yum obpa3oeaHue KOHOeHcama,
KomopbIl MOXXem ripueecmu K 8bixo0y U3 cmposi Nod3apsiOHbIX ycmpolicme.

4.5

MakcrmanbHbIN AONYCTUMbIA MOMEHT 3aTarMBaHUsi 6ONTOBOrO COEAUHEHUSI MEX3NEeMEHTHbIX
NnepeMblYek aKkKyMynaTopoB cocTaBnsieT oT 8 Ao 10 Hm. lMnoxo 3akpenneHHble coeguHeHus
BMUSIIOT Ha 3apsiAHOE HanpsbkeHue, yXyawaT yHKUMOoHarbHble nokasatenu 6atapeun, moryT
HaHecTu Bpen GaTapee W nepcoHany. [locne MoHTa)xa yCTaHOBUTE M3OMSILMOHHbIE HaKMaaKu



Ha nepemblykax U 3alMTHble KonnaykM Ha GopHax (ecrnv Takue npeaycMOTpeHbl). BaxkHbiM
YCNOBMEM SIBMSIETCA KECTKOE COeaUHEHMe N HUBENPOBaHHOE pa3meLleHne baTtapei.

nOCKOﬂbe AKKYMYJIIsIMmOpPHbIe 6amapeu, exodsiwjue e cocmas wxad)a, rnocmaeJsisiromcsi
3apsiXXKeHHbIMU, NMpuUu ux ycmaHoOeg8Ke, coeOuHeHUU U noodK/Ir4YeHUU cnedyem npuHuUmamb Mepbl
ons 3awumsi om rNopakeHusi AJIeKmMpu4eCKUM MOKOM.

5.

3KcnnyaTaum| n npoBepkKa TeXHN4eCKoro CoctodaHuA

[ns BBeAeHus Wwkadha onepaTMBHOIO NOCTOSIHHOTO TOKa B paboTy crneayer:

5.1

CobpaTb akkyMynaTopHyto 6aTapeto cornacHo NocTaBNAEeMON MOHTaXXHON CXeMe.

BHumaHue! [lpu nodknro4YeHUU akKymynsimopHoli 6amapeu Heobxodumo cobnrodamb
nonsipHocms. lpu HenpaeusibHOU nossspHocmu nod3apsiOHble ycmpolicmea Mo2ym ebilimu u3

cmpos.
5.2

5.3

54

Bkntountb nogsapsgHeble yctponctsa UBL - UB4 nepekntovatendamu «on-off» Ha ux nvueBon
naHenu. lonoxeHne «on» COOTBETCTBYET BKMIOYEHHOMY COCTOSAHMUIO, MOMOXeHue «off» -
OTKITtoMeHHoMY. [pn BKoYeHUU noas3apsanHOro YCTPoOUCTBa Ha ero nuueBor NaHenu cHavana
CBETATCA CBETOAMOAb! KPAaCHOMO 1 3eMeHoro LuBeTa, a 3aTem npu HopmarbHOW paboTe - TONbKO
3ereHoro.

Bkrounte aBTOMatnyecknin Bbiknovatens SF25, no BOMAbTMETPY NPOBEPUTbL HanpsiKeHue
aKKyMyrnaTopHoM 6aTtapen M NpaBUIbHOCTb €e MOAKMYEHUs (HanpshkeHue AOMMKHO ObiTb B
npegenax 200 — 230 B B 3aBUCUMOCTY OT CTEMNEHU 3apsAXKEHHOCTU akKyMynaTopHoW GaTapen).
Bkntountb aBTOMaTtuyeckue Bolknodvatenu SF5 — SF6.

Bkntountb aBTOMaTU4ECKMIA BbiktovaTenb SF1 1 npoepuTb Tok 3apsga AKB ot noasapsigHoro
yctporctea UB1. AHanormyHo nooyepenHo npoBepuTb noasapsaHble yctponctesa UB2 - UB4.
Mocne aToro BKMNOYUTL MNOA3APsAHblE YCTPOMCTBA Ha napannenbHyto paboTy, npu 9TOM
Harpyska mexay nogsapsaaHbIMy YCTPONCTBaMN A0IDKHA pacnpenenTbca paBHOMEPHO.

BHumaHue! lpu enybokom pa3psioe akkymynssmopHou 6amapeu (Huxe 1,8 B/an.), Heo6xodumo
OomKpbImb deepu wkagha 05151 00NO/THUMESIbHO20 8eHMUIIUPO8aHUs1 N003apsAOHbLIX ycmpolicme.

5.5

5.6

5.7

5.8

5.9

5.10

Bkrntounte aBTOMaTudeckue BblkntoyaTenn SF8 — SF24 n nocnegHum SF7. MNpu HopmanbHom
paboTe wkada ykasatenbHoe pene KH «He BbinageT».

KoHTpornb BenuuuMHbl HanpsXeHus Ha wuHax =220B ocywecTtBngeTcd Mo BOMbTMETPY,
YCTaHOBNIEHHOMY Ha MpaBon ABepu wkada (HopmarnbHoe 3HauyeHue HanpsbkeHus 231B npu
MONTHOCTLIO 3aPSKEHHOWN akKyMynATopHOM GaTapen).

[Mpn BO3HMKHOBEHUN HEMCMPABHOCTU B LKAy onepaTUBHOrO NOCTOSIHHOTO TOKa cpabaTtbiBaeT
ykasaTtenoHoe pene KH Ha neBow aBepu wkada, a Takke BblaaeTcss coobuieHune 4vepes
cucTeMy TenecurHanmsaumu.

Ona aHanu3a Buaa BO3HMKLIENW HEUCMPABHOCTM HeobXoAMMO OTpbITb ABEepU Wwkada u
ocMmoTpeTb aBTomaTtbl SF1 — SF25, anemeHT KoHTponst HanpsbkeHusa B yctponctese BCI-AB (B
HOPMarnbHOM peXuMMe Ha NMUEeBOW NaHenu CBETUTCA CBeToamod 3enéHoro useTa), afemMeHT
KOHTponsa wusonsauun B ycTtponctee BCI-AB (Mpy CHWXEHUM CONPOTUBIEHUA M30MAUUN
CBETUTCH CBETOANOL, COOTBETCTBYIOLLNIA NOMIOCY C NOHUXEHHOW U30nsumen).

Mpn oBHapyXeHun OTKNIOYMBLLUEroCs aBTOMaTUYECKOro BbIKIKOYATENs MPOU3BECTU  €ro
NMOBTOPHOE BKMNIOYEHMEe; B cryvae cpabaTblBaHMS 3SNeMeHTa KOHTPONSA HarnpskeHns B
yctporictee BCI-AB  npoBepuTb BKMKOYEHHOE MOSIOXKEHUE noAa3apsgHbIX  YCTPOWCTB,
aBTOMATMYECKUX BbIKMOYaTeENen B LWKady W Ha WNUTe COBCTBEHHbIX HYXA, K KOTOPOMY
NOLKMOYEH LKad.

B cnyyae obGHapyxeHusi YCTOMYMBBIX MOBPEXAEHMN, a TaKkKe 3aMblkaHUsl Ha 3eMIl0 B CETU
=220B (cpabotan anemeHT KoHTpons wu3ondumm B YyctpouctBe BCI1-AB) Heobxoanmo
NOCTaBUTb B U3BECTHOCTb NepcoHan cryxbbl P3A, KOTOPLIN JOMKEH NPOU3BECTN YCTpaHEHWe
noBpeXaeHun.

MNocne ycTpaHeHMs HeMCNPaBHOCTN HEOOXOAMMO BO3BPATUTb CUrHANbHBIN (DNaXokK ykazaTernbHOro pene
KH, nytem ero Haxartus.

CuzHanu3sayusi HeucnpasHocmu e LIOT dosmkHa 6bimb eKmoYeHa e cucmemy LJC docmynHyro
orlepamueHoOMY repcoHasny.

6.

Yka3zaHue mep 6e3onacHoOCTH
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

7.

Okcnnyataums wkadga onepaTtMBHOrO NOCTOAHHONO TOKa AOMKHA BECTUCb B COOTBETCTBUM C
«[paBunammn ©e3onacHOM 3KCnyaTauum 3MEKTPOYCTAHOBOK», MNpaBuiiaM  TeXHUYECKON
6e30MacHOCTW, MHCTPYKUMAMKM MO OXpaHe Tpyda, a npu MNoCTaBKe LWKada Ha IKCnopT — B
COOTBETCTBUM C aHaNOrM4YHbIMU HOPMaTUBHBLIMU akTamMu CTpaHbl-uMnopTepa.

K akcnnyatauumm wkadha gonyckaeTcs nepcoHan, npowewmi COOTBETCTBYIOLLYIO MOArOTOBKY U
NPOBEPKY 3HaHWW, a Takke U3YYUBLUMIN HacTosiLee «TexHUYecKkoe onnucaHne u MHCTPYKLMIO No
akcnnyataunum»

Kopnyc wkada, a Takke Bce y3nbl, nognexaline 3asemreHnto, OMKHbI OblTb 3a3eMIIeHbl.
lMomeLlleHne, B KOTOPOM YCTaAHOBIIEH LUKad onepaTMBHOIO NMOCTOSHHOIO TOKa, AOIMKHO UMETb
€CTECTBEHHYIO BEHTUNALMIO.

BbIBOAbI NOCTOSAHHOIO TOKa M BBOAbl MEPEMEHHOro Toka noa3apsaHbiX YCTPOUCTB 3aluULLEHbI
aBTOMaTUYECKMMW BbIKINOYATENSAMU C HAPY>KHBIM YNpaBrieHneMm.

Mepeg BceMuM U3MEPEHUAMU W HACTPOWKOW MoA3apsagHbIX YCTPOWUCTB, WCNbITaTenbHoe
obopygosaHne AOJMKHO BbITb ocBoboxgeHo oT  3asemnenus.  Ocuwmnnorpad,
ncnonbdyembin anga namepexun, AQOJMKEH BbITb nogknio4éH k nuTarowen cetm nepeMeHHoro
TOKa 4Yepe3 W30MMPYKOLWMIN TpaHcdopmaTop, NMMB0 OH AOMKEeH MNOoACOEOUHATLCA K TOYKe
n3MepeHns Yyepes pasBa3biBaloLWLNA YCUNUTENb.

B cnyyae nepesapsiga v BOo3pacTaHuuM AaBreHus BHYTpu 6atapeun, BeHTUnb 6e3onacHocTu
MOXeT CcTpaBnuBaTb M3MNULWIKM OrHeonacHoro rasa. [lepen oTkpbiTMeM aBepwu otceka Ab
pekoMeHOYyeTCA CHUMAaTb SNEeKTPUYECTBO C 0aeXabl, MPUKOCHYBLUUCH K 3a3eMI1EHMIO.
3anpellaeTcs 3akpbiBaTb BEHTUMNALMOHHbIE OTBEPCTUSA HA OTCEKe akKyMynATOpHbIX baTapen, a
Takke npubnuxateCAd K HEMy C OTKpPbITbIM OrHEM, MOMb30BaTbCA BO3MEe  Hero
aneKTpoHarpeBaTenbHbIMM npubopamu, annapatamum M MHCTPYMEHTamMu, KOoTopble MOryT
Bbl3BaTb MCKpOOOpa3oBaHue.

Mpn pemoHTe LWKada onepaTMBHOIO MOCTOSHHOIO TOKa HeobxoAMMO NPUHMMATb Mepbl Ang
3aWnTbl nepcoHana OT MOPaXeHUA 3JNEKTPUYECKMM TOKOM aKKyMynsaTOpHbIXx 6atapen. A
WMEHHO:

nsberatb KOPOTKOro 3aMblKaHUA MeXAy NoNCcamMm NPOTUBOMOSIOKHOW NONAPHOCTY;

NbiNb NPOTMPATh TOSMbKO BRAXHOW X/0 TKaHbIO;

NCNONb30BaTb UHCTPYMEHT C U3ONIMPOBAHHBIMU PyYKaMu;

He KnacTb MeTannuyeckme npeameTbl Ha 6aTapew;

CHUMaTb KonbLa, HapydHble 4acbl M NpeaMeTbl ogexAbl C MeTanfMYeCKUMU 4YacTsiMU, KOTopble
Mornm 6bl conpukacaTbCs C NOMOCHbBIMK 6GopHamu BaTapewu;

B NOCMNEAHIO o4Yepenb NOACOEANHSTL KOHLEBbIE BbIBOAbI HaTapen.

MapkupoBka

Ha kaxxgom LIJKa(*)e onepaTtnBHOINro NOCTOAHHOIO TOKa NMeETCA Tabnuyka, Ha KOTOpOIZ YKa3aHbl:

TOBapPHbIN 3HaK NPeanpuUATUS-N3roTOBUTENS;

0603HaueHne Tuna — «lWkadg onepatuBHoro noctosiHHoro toka LUOT-01»;
3aBOCKOWN HOMEP;

rog U3roToBneHus;

napameTpbl OCHOBHOW Lienu wkada:

poA ToKa - MOCTOSIHHbIN,
HOMWHaNbHOE HanpsikeHne - 220 B,
HOMWHanNbHbLIA TOK NoA3apsaHoro yctponcTsea - 10 unn 13 A,

napameTpbl NUTaloLLEN Lenu:

popn ToKa - nepeMeHHbI, oaHodasHbIn (TpexdasHbli),

yactoTta - 50 Iy,

HanpshkeHne — 220 (380) B,

HOMWHAanbHbIA TOK, NOTpebnsaemMbIn Noa3apsaHbIM YCTPOUCTBOM — 14A.

cteneHb 3awuTbl no FOCT 14254-80 — IP34
0603Ha4YeHNe TEXHUYECKNX YCITOBUNA.
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8.3
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10.
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10.2

10.3

Tapa n ynakoBka

TpeboBaHna K Tape M ynakoBke LiKada onepaTMBHOIO MOCTOSIHHOrO TOKa OroBapuBaloTCs B
KOHTpaKTe Ha noctaBky nNnbo NnpuHMMatoTca cornacHo TY.

LWkad onepaTMBHOrO MOCTOSIHHOrO TOKa AOMMKEeH OblTb ynakoBaH W YNOXEH B TPaHCMOPTHYHO
napy Tak, 4Tobbl MCKIOYanacb BO3MOXHOCTb NepeMELLEeHNa ero BHYTPU Tapbl Npy NepeBO3KeE,
W UCKMOYannchb NoBpexaeHns Lwkadga n ero NoKpbITUIA.

Annapatypa, KoTopas He MOXeT ObITb TpaHCnopTUpOBaHa MNpW yCTaHOBKE ee B LWKad,
Hanpumep, akKymynsiTopHble 6Gatapen, AomkHa ObiTb  ynakoBaHa  OTAENbHO, B
COOTBETCTBYIOLLYIO yNaKoBKy, obecneymBalolLlyld COXPaAHHOCTb cornacHo TpeboBaHuAM
N3rotToBuTENEN.

TexHU4YecKoe OGC.ﬂy)KVI BaHue

Lkad onepaTMBHOrO MOCTOSIHHOrO TOKa He TpebyeT TexHWYeckoro oOCnyXuBaHuUs Ha
NPOTSXKEHUM BCETO CpoKa cnybbl. Mpon3BoAMNTCS TONMBKO OCMOTP M YMCTKA OT MbISN.
YcTaHoBMneHHble B LWKady repMeTU3MPOBaHHbIE aKKyMYnsiTOpHble GaTapen He TpebyroT
OOINUBKN 3MEKTPONMTA Ha NPOTSXKEHUM BCETO CPOKa CIyXObl.

TpaHcnopTMpoBaHUe U XpaHeHue

Ycnosua TpaHCNopTUMpOBaHUA U XpaHeHWs LKadgoB oOnepaTtMBHOIO MOCTOAHHOIO TOKa,
nocTaBnsieMblX Ha 3KCNOPT, YCTaHaBMMBAKOTCHA KOHTPAKTOM Ha U3roTOBNEHUE.

XpaHuTb akkyMynaTtopHble GaTtapeun HeobXoaMMoO B CYXOM, YMCTOM M MPOXMagHOM MecTe.
BaTtapen nocTtaBnAwTCA 3apsXeHHbIMW, WX CPOK XpaHeHus orpaHudeH. PekomeHgyeTcs
XpaHuTb GaTtapen He Oonblwe 4dem: 6 MecaueB npu Temnepatype 20°C, 4 mecaua npu
Temnepatype 30°C, 2 wmecsaua npu Temnepatype 40°C. BocctaHoBuTENbHBIM 3apsag
npoBOANTCA Npu HanpsbkeHun 2,27-2,30 B/an. npu 20°C B TeyeHMe He MeHee 96 4acoB, unu,
noka BenuyMHa ToKa 3apsga He OygeT ocTaBaTbCA HEM3MEHHOW B TeyeHue 3 4acos.
MoTpebHOCTb B BOCCTAHOBUTENBbHOM 3apsiie Takke onpeaensaeTcss UsSMepeHNeM HanpsikeHus B
pPa3oOMKHYTOM LUenu ©OaTtapen, HaxogAWMXCA Ha XpaHeHun. 3apsg Heobxogum, ecnm
HanpsbkeHne Hwke 2,07 B/an.. HecobniogeHne 3TnX peKkoMeHOaunn MOXET NPUBECTU K
3HAUYNTENBbHOMY CHWXEHUIO CPOKOB Cnyxbbl M émkocTn OGatapen. lNpu xpaHeHun 6Gatapewn
noaBepXKeHbl camopaspsay: 3% B mecsay npu 20°C, 6% B mecay npu 30°C n 10% B mecsay npu
40°C.

Annapatypa, KoTopas He [onyckaeT TpaHCnopTUPOBaHUSA NpU YCTaHOBKeE ee B LWKad,
HanpuMep, akkymynaTopHble GaTapen, BbINPAMUTENbHbIE MOAYNN, TpaHCNOPTUPYeTCA
OTAEeNbHO B COOTBETCTBYHOLLEN yNaKkoBKe, obecneymsBaroLLen ee COXpPaHHOCTb.
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PEKOMEHOALIUN MO BbIBOPY IJNIEMEHTOB CXEMbI LLOT-01 U EFO NPUMEHEHUIO

ABP cxembl numaHusi

Cxema wkada no JonoMHUTENBLHOMY 3anpocy MoXeT ObiTb gononHeHa anemeHToM ABP nuTanusa kaxgoro us gsyx M3Y co
CTOPOHbI UCTOYHMKA nuTaHus. YcTporctea LLUOT-01 mmetoT BCTpoeHHbIi ABP no Bbixogam M3Y. HopmanbHo noasapsg
akkymynaTopHo 6aTapen M nuTaHume Harpysku ocyllecTtsnsetca oT ogHoro M3Y (HactpamsaeTcs npu Hanagke). MNutaHue
kaxgoro u3 M3Y JOMKHO OCYLLECTBRATLCA OT PasHbIX CEKUMN WnTa COBCTBEHHBIX HYXA U NO3ToMy, cxema ABP He sBnsfeTcs
ana WOT-01 obsisaTtensHoOmn.

Yucno nodsapsidHbix ycmpoliicme ([13Y)

PekomeHayemoe uncno M3Y - gga. [Byx MN3Y gocraTtoyHo Ansi HopmanbHoW paboThl Wkada ¢ AnNMTenbHON Harpy3kon o 11 A
n emkoctbio AKB go 100 A*yac. BoamoxHa yctaHoBka Tpéx M3Y npu anutensHom Toke Harpy3ku Lwkadga 20 A.

HonyckaeTcsi npumeHeHue opHoro M3Y Ans nutaHus OrpaHWYeHHOro 4vucna npucoeauHeHun. Mpu aTOoM gomkHa ObiTb
BbIMOSIHEHA CXeMa aBapUNHOMO NUTAHUS Harpy3ku (Hanpumep, OT MePeMEHHOro Toka) unu obecneynBaTbCs CpOYHas 3aMeHa
M3Y B cnyyae oTkasa.

Onsa wkagos LWOT-01 ¢ emkocTtbio AKB 6onee 100 n ao 200 A*yac pekomeHgyemoe uncno MN3Y — 4 wr.

Emkocmb akkymynsimopHol 6amapeu (AKB)

Bei6op emkoctn AKB 1 rapaHTMpoBaHHOro cpoka cnyx6bl AKB cnesyeT nponsBoanTbs UCXOAs M3 HEOOXOAMMOro BpeMEHM
pe3sepBupoBaHus. 1o OKOHYaHMM rapaHTMpoBaHHOro cpoka crybbl AKB TepsieT nopsigka 10% cBOeln eMKOCTU eXerogHo.

Mbl pekoMmeHayem npu Boibope AKB npyvHMMaTh BpeMsi pe3epBUpoBaHusi He MeHee 8 4acoB, a rapaHTUPOBaHHbIN CPOK CIYXObl
He meHee 10 neT. Tak Ans anurtenbHoro Toka Harpyskun WOT — 4A (3ameHa cxembl ¢ BIMT\BIMH unu BIMHC) cneayet
ncnonb3oBatb AKB eMKkocTblo He MeHee 38 A*yac, npu Toke Ao Asyx amnep — 30 A*yac. [ina MNMC ¢ gnuTenbHOM Harpyskon Ao
6A, pekomeHayemast eMKOCTb He MeHee — 50 A*yac. [ns MNC ¢ anutenbHbIM TOKOM Harpy3ku o 8A — emkocTe AKB 80 A*yac.
BbibpaHHaa Takum obpasom AKB C rapaHTupoBaHHbIM  cpokoMm cnyx0Obl 10 net obecneumBaeT HOpPMaTMBHOE BpeEMS
pesepBMpoOBaHMA OAMH Yac u Yepes 15 ner.

AKB c rapaHTuMpoBaHHbIM CPOKOM crnyx6bl 15 neT 1 yepes 20 net obecneynBaeT HOPMaTMBHOE BPEMSI pe3epBUPOBaHNSA OOMH
yac.

Ona nuTaHna uenew aneKTPOMarHWTOB BKIIOYEHWs C Tokamu Ao 100 A MuHMManbHasi pekomeHgyemas emkocTb AKB — 50
A*yac, npu Tokax pgo 150 A - 80 A*uac, npu Tokax 6onee 150A — He mMeHee 100 A*yac. [Npu nuTaHUM 3NeKTPOMarHUTOB
BKJ1IO4EHMSA ¢ GonbLlumMm noTpebneHnem AomkeH GbiTb BbIMOMHEH pasHoc BpemeH AlNB BbiknovaTenen Ha Bpems He meHee 0,5
¢. Yncno Bknoyaemblx NoapsiA BbikovaTenen He 6onee 4-x.

KoHkpeTHO:

Ona PM wnm NC ¢ yncnom BakyyMHbIX BbikntoyaTenen 6-10 kB go 20 wT. AnMTenNbHbIA TOK Harpysky obbl4HO He npeBbillaeT
2-3A. CnepgyeTt ucnonb3oBatb AKB 30 unu 38 A*yac.

Ons 6onbwuHcTBa MNC 35— 110 KB gnuTenbHbIA TOK Harpy3ku obblMHO He npeBbiwaeT 3-5A. CnenyeT ucnonb3osaTe AKB 38
unu 50 A*yac.

Mpwu ncnone3osaHumn LLOT B KavecTBe pe3epBHOrO UM OCHOBHOIO UCTOYHMKA NuTaHus Ha MNC 220 kB 1 Bbilwe BbIGOp eMKOCTH
AKB cnegyet npousBoguTb Nocre pacyeta QANWTENbHOro ToKa Harpy3ku. PekomeHgyembli B 3TOM Cllydyae CpokK
rapaHtTupoBaHHol cnyxbbl AKB - He meHee 12 ner.

MabapuTHbie pasmepsbl

Tunoson LUOT mmeeT rabaputHblie pasmepbl 600x600x2200. Mpu BbiGOpe BapmaHTa C MaKCMMarbHbIM YMCIIOM OTXOASILLNX
npucoeanHeHnn 1 cxemon onpeaeneHus dugepa ¢ 3H3 wupnHa wkadga ysenuumeaetcs go 800 MMm.

Onsa yctaHosku B KPYH (Hanpumep K-59) BbicoTa gomkHa ymeHbliaeTcs Ao 1800 mM. LUnpuHa Takke MOXeT yMeHbLUaTbCs A0
400 mmMm. MNpun atom ymeHbluaeTcst n emkocTe AKB. CnepgoBaTenbHO, ANs UCKToYeHUs npobrnem npu MoHTaxe, B 3akase LLIOT
rabapuTHble pa3mepbl crnegyet 0bsi3aTenbHO COrnacoBbiBaTb C NMOCTABLUMKOM.

CueHanusauyus

B cneunansHom obenyxunsannm LLUOT He HyxaaeTcsi, HO ANs CBOEBPEMEHHOIO AMCTaHLMOHHOIO MonyyYeHus uHgopmaumm o
HEMCrnpaBHOCTN 3rieMeHToB unu cxembl nutaHusa LIOT-01 onepaTvBHBIM MEPCOHANoM, KOHTaKT ykasaTenbHoro pene KH
AOIKeH ObITb MOAKMNIOYEH B Lienb npeaynpeanTenbHo curHanmsaumm obbekta Ha kotopom LLOT-01 yctaHoBMEH.
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