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1. BBEJEHUE
1.1 TexHuueckoe ONUCAHME W HHCTPYKIUS MO JKCIUTyaTallMM MpeAHA3HAYEHBI Jis
u3yuyeHus ycrpoiictBa arperara BAT2495 (manee — arperar), a Takke JJis MPaBHWIbLHOM 3KCIUTyaTalluu
arperara u ero TeXHH4eCKOTro 00CTyKHBaHUS.
1.2 B cocraB TEXHHYECKOTO OINHCAHUS W HMHCTPYKUMUHU MO OHKCIUTyaTallUM BXOJAT
CBEJICHUsI O HA3HAUYEHWUM, YCTPOWCTBE W MPUHIMIE JCHCTBUS BBIMPSAMUTEIBHOTO arperata U €ro
COCTaBHBIX 4YacTei, €ero TEXHUYECKUE XapaKTEPUCTUKU, CBEJIEHUS IO  HCIOJIb30BAHUIO,
TPAHCIIOPTHPOBAHUIO, XPAHEHUIO, TEXHUUYECKOMY OOCIY)KHBaHHIO, a TaKKe YKa3aHue Mep
0€30MMacHOCTH MPHU pabOTe C arperaToM, MPHIOKEHUS.

2. HABHAYEHHME AT'PEI'ATA
2.1 BeImpsAMHUTENbHBIM arperar NpeAHa3HadeH Ui 1peoOpa3oBaHus — TpexdazHOro
nepemeHHoro HampsbkeHuss 380B  uactotoit 47..63 I'nm B CcTaOWIM3MPOBAHHOE MOCTOSIHHOE
HaNpsDKEHHUE; B 3apsJIHOM DPEXUME - B CTaOMIM3UPOBAHHBIM TOK JJs 3apsAKH aKKyMYJISTOPOB B
PYYHOM M aBTOMAaTHYECKOM pEeKUMaXx.
2.2. Arperart paccuuTaH Juis pabOThI B CIEAYIOMINX YCIOBUIX:
a) TeMIlepaType OKpyXkaroliero Bo3ayxa ot -10 no +45° C;
0) OTHOCHTENIbHOW BIAKHOCTH BO31yxa 70 98% mpu tremmneparype 20+5°C;
B) JJIMTEIBHBIX BUOPAIIHiA U YAAPHBIX COTPSICEHUH;
T') HaKJIOHOB JI0 45° B TI00YIO CTOPOHY;
1) npu KoJiebaHusAX JaBleHus Bosayxa B npeaenax 9,3x10* -13,3x10* ITa (700-1000 mm pr.
CT.) U IIpU KPaTKOBPEMEHHOM HOBBIILIEHUH JABIEHUS BO3LyXa B IoMemenuu 10 19,6x10% Ia (1470 mm
pT. CT.).
IIpumeuyanue: arperat He J0NMYCKAET IKCIUIYaTALMIO B arPECCHBHBIX CPeax, COAeP KAIINX MapbI
KHCJIOT M IIeJIoYed B KOHIEHTPAaUMsX, pa3beAaloluX MeTaLI U H30J5IIUI0, 2 TAK:Ke B Cpefax ¢
TOKOINPOBOAALLEH M B3PbIBOONIACHOM NBLIBIO.
2.3 Arperar npenHa3HaueH JUIS pa3MeEIIeHUs B 30HE PYJICBOH pyOKe.

3. TEXHUYECKUE JAHHBIE AT'PEI'ATA
Texuuueckue JaHHbIE BHIIPIMUTENIFHOTO arperaTra IpuBeeHbI B Tabmuie 1.

Tabnumna 1.
1 |IIuraromias ceTs:
- HarnpsbkeHue, B 380
- gacTora, I 47...63
- yucino a3z 3
2 |[ToTpebisiemass MOIIHOCTH OT ceTH, KBA, He Gonee 3,7
3 |IloTrpebnsiemast MOIIHOCTH OT ceTH, KBT, He OoJiee 2,9
4 |Bexon:
- IMana3oH HanpsbKeHui, B 18...30
- MAaKCUMAIIbHBIN TOK, A 95
- IpeZEIIbl PETYIUPOBKYU 3apsAHOTO TOKA 5..100%
- Ko pHUIMEHT mynbcanuii, %, He 6oiee 1
- YCTAaHOBHUBIIIEECS] OTKJIIOHEHUE BBIXOTHOTO HaMpshKeHus, %o +2
- YCTAaHOBUBIIIEECS] OTKJIIOHEHHE BBIXOJJHOTO TOKA (B 3apsITHOM pexHuMe), %o +5
5 |knog, % 93
Pene curnanuzanuu Makc. KOMMYTHPYEMOE HaPsHKEHUE 250VAC /30VDC
Pene curnanuzanuu HOMUHAJIbHAS HATrpy3Ka 10A pu 250VAC,
10A mpu 30VDC
6 |Bec u3nenus He 0ojee, KT 26
7 |Cpok city’kObI IO CTIUCaHUS, JIET 15
8 JloToTHUTETHHBIE OTIIIUN ¢ dunsTpom IMC
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4. YCTPOIMCTBO U PABOTA AT'PET'ATA

4.1 KOHCTpPYKTMBHO arperaT BBIIIOJHEH B BHJAE HaBECHOTO OeckapkacHoro mkada, ¢
BCTpOEHHOM naunenbto yrnpasneHus [ITYBA. OOmuit Buz arperara npuseneH B [Ipunoxxenun 1.

4.2 TlpuHuun paboThl arperara OCHOBaH Ha MpPeoOpa30BaHUM IMEPEMEHHOTO HANPSDHKEHHS B
rajJbBaHUYECKU Pa3BsA3aHHOE HAINPsDKEHHE M CTAOMIIM3ALMU HAIPSHKCHUS M TOKA HA 3aJJaHHOM YPOBHE
C TOMOIIbI0 IM(POBOK cucteMbl ympasieHus. CTpyKTypHas cXeMma arperara IpeJCTaBlieHa B
ITpunoxxenun 2.

5. PABOTA ABTOMATHUKHN

5.1 HopmanbHoe (YHKIIMOHMPOBAHHE arperara 00ECleYnBAETCSI CHUCTEMOW YIpPaBICHHUS,
KOTOpast 00ecreynBaeT peryaupoBaHie BHIXOIHBIX TapaMETPOB B HECKOJBKUX pekuMax. BoiOpaHHbIe
3HAYCHUs TapaMeTpOB U PEXHUM YIPaABICHUS (UKCHPYIOTCS B DHEPrOHE3aBHCUMOW NaMITH H
COXPAHSIOTCS I10CJIE BHIKJIIOUEHUS TUTAHHUS.

5.2 BeInpsMUTENbHBINA arperaT MoKeT paboTaTh B CISAYIOIIUX PEKUMaX

a) «aBTOMATHYECKHUID - P&XKUM, MPeTHA3HAYCHHbIN I aBToMaTrdeckoil 3apsaku Ab. Tok
U HalpsDKEHHE M3MEHSIOTCS 10 CHELHMAIbHOMY aJIrOpPUTMY B 3aBUCHMOCTH OT IapaMeTpOB
akkymynaropa. [lyis HoOpManbHOTO (YHKIIMOHUPOBAHHS JaHHOTO pEeXHMMa Ha TMAHENIH YIPaBJICHUS
HEOOXOMMO 3a/1aTh BEJIWYHMHY 3apsAAHOTO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJISTOPHOM
Oatapeu), BENUYMHY HampspDKeHHUs abcopOnuu (3apsaHoe HampsbkeHue), OydepHoe HampspKEHHE.
Hanpsoxenue abcopbunu u OydepHoe HalpspKEHHE 3aBUCAT OT TEMIIEPATyphl OKpYXKAroIel cpeibl U
YCTaHaBJIMBAIOTCS B COOTBETCTBHH C Ta0I.2.

0) «cmjaoBOW» - pPeKUM, TperHa3HAUYEHHBIA 11 NUTaHUA  TOTpeOHUTeNe
CTaOMJIM3UPOBAHHBIM HANpPSHKEHUEM IMOCTOSHHOTO TOKa. B 3TOM pexxume normyckaercsi MOACTpOMKa
BBIXOJJHOI'O HAIIPSKEHUS.

B) «PYYHOW» - PEXUM, NpEeIHAa3HAYEHHBIH Uil pydHOH 3apsaaku Ab. B atom pexume
BPYUHYIO YCTAaHaBIIMBAIOTCS 3apsAHOE HampsbkeHue U TOoK 3apsaga Ab. 3apsaag npousBoautes
(UKCUPOBAHHBIM TOKOM. MOMEHT OKOHYAHHS 3apsa B 3TOM CIIydae ONpeAessieTcs 00CTyKHUBAIOIUM
IIEPCOHAJIOM.

5.3 PaGoTa B aBTOMAaTH4YECKOM pEXKHUME.

IIpu BKJIOUEHUU HArpy3KM M3 aBTOMATHYECKOI'O peXMMa WM BKIIIOUEHUM arperara ¢ paHee
YCTaHOBJICHHBIM aBTOMAaTUYECKUM PEXUMOM 3apsan Ab mpon3BoauTcs crneayromum o0pa3om:

a) OcymectBisierca 3apsaka ADb 3amaHHBIM 3apsSOHBIM TOKOM C KOHTPOJIEM BEIUYHHBI
HAIPsDKEHHA HAa BBIXOAHBIX KileMMax arperara Usggx 10 MOMEHTA, KOIJa HAaIpPsKEHHE HA BBIXOJHBIX
kiaemmax arperata Usux 0yaeT paBHO Uagcopsunn. BETHMUMHA MAaKCUMAIIBHOTO 3apsTHOTO TOKA 33/1a€TCs
M0JIb30BATENIEM B 3aBUCUMOCTH OT eMKocTH Ab u paBusiercs 1/6 ot storo 3nadeHus (l,p = EMkocTh
Ab (a'u) / 6).

6) Jlanee BBIMOIHACTCS 3apsi MOCTOSHHBIM TOKOM C O'paHUUYEHUEM HAIPSHKEHUS Ha BBIXOIHBIX
kiaeMMmax arperara Usggx 3HaueHHeM paBHBIM Usscopommm. 110 Mepe 3apsina Ab, moTpeOnsemslit UMH TOK
nagaer. Ilpu yMmeHbIIeHHH NOTPEOISIEMOro aKKyMyJIsSTOPOM TOKa 10 3HauyeHus MeHee 6% OT
MaKCHMAJIBHOTO 3apsAHOIO TOKAa MM MEHEe JBYX aMIlep, 4epe3 SMUH. IPOUCXOIUT IEpPEXOo] B
OydepHBIi PEeXUM C TOJJEPKAHHEM BBIXOJHOTO HampspkeHuss Ha ypoBHE Ugygpepuoe. 1IpH 3TOM,
MaKCUMAaJIbHBIA OTAABAaE€MBIi arperaroM TOK He OyJeT NpeBbIaTh BEIUYMUHBI 33JaHHOTO
MaKCHMAJIbHOTO 3apsIHOTO TOKA.

MaxkcumanbHoe Bpems 3apsana Ab B aBromartnueckom pexume (npu HanpskeHUM Uspx
Ua6copounn) - 64, TIOCIIE YEro arperaT BBIMOJHUT Tepexo] B OydepHBId peXuM C MOIAep KaHuEM
BBIXOJHOI'O HanpspKeHUs Ha ypoBHE Usygepnoe. IIpH 3TOM, MAKCMMAaJIBHBIM OTIaBAE€MBIM arperaromMm TOK
He OyJeT MpeBbIIIaTh BEJIMYMHBI 33JaHHOT0 MAaKCUMaIbHOTO 3apsJHOTO TOKA.

B cnyuae, ecniu B OyepHOM pexknMe BeNIWYMHA HANpPsDKEHHUS HA KJIEMMax arperara ymajieT
HUXKE Usypeproe-0,9B (ADB pa3psikeHsl), BBIIPIMUTENbHBIN arperaT BBIIOJHUT 3allyCK HOBOTO IMKJIa
3apsga Ab B aBTOMAaTHYECKOM pEXHUME.

Ha ngucriiee manenu ynpasieHHs BBIBOAMTCS (pakTHYeCcKOe HANPsHKEHHE HA KJIIEMMax arperara
U OTIaBaeMBIM UM TOK.

[lepexon B aBapHiiHBINA PEXUM CO cpadaThIBAHMEM CHTHAJIa aBApUHU BO3MOKEH B CIIy4ae eCiu:
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- HalpsDKEHHME Ha Harpy3Ke BBIILIO 32 PaMKH JJOMYCTUMOTO Auana3oHa (tadmu.l)

- MOTPeOIAEMBIi TOK BBIIIET 32 PAMKH JIOTTyCTUMOTO JranazoHa (Tadsm. 1)

COpoc curnasna aBapuu IPOU3BOIUTCS MIPU CHATHU MIUTAHUS C arperarta.
IIpumeuyanue: TurnoBas 3aBUCUMOCTb HampspkeHUs a0copOUH Uagcopsunn M OyPepHOTO HAMPSHKEHUS
Ustygpeproe OT TEMIIEPATyphl OKpYKalollel cpenbl mpuBeneHa B Tadn.2. IlpuBeneHHbIE HANPSDKEHUS
Uascopsunn ¥ Usygeproe 3aBUCAT OT THUIA aKKyMYJIATOPA U MOTYT HECKOJBKO OTIMYATCA OT TAOJUYHBIX.
[Tpu HacTpolike aBTOMATHUYECKOTO 3apsiTHOTO PEeXHMa arperata He00X0AuMO YCTaHOBHUTH Uascoptumn
JUTs HanOOJbIIeH pabouell TeMIepaTyphl OKPYKAIOIIEH Cpebl.

5.4 PaGoTa B py4HOM pEXHUME.

IIpy BKIIOYEHHMH HAarpy3kKd M3 pPYYHOIO peXUMa WM BKIIOYEHMM arperara c paHee
YCTaHOBJICHHBIM PYYHOM PEXHUMOM 3apsia Ab mpou3BOUTCS CaeIyIONM 00pa3oMm:

a) Jna 3apsaaxku Ab B pydyHOM peXMME YCTaHaBIMBAIOT HampspKeHHME M TOK 3apsaa Ab.
[Toaxmouaror kaHan HaxxatueM kHonkoi «BKJI». 3apsnka Ab ocyiecTBisieTcs 3aJaHHBIM 3apsiIHBIM
TOKOM C KOHTPOJIEM BEJIMYMHBI HAaNpPsOKEHUS HA BBIXOAHBIX KiemMmax arperaTa Usux 10 MOMEHTa,
KOTJIa HallpsDKEHUE Ha BBIXOAHBIX KieMMax arperara Ussx OyAeT paBHO 3apsAHOMY HaNpPsHKEHHIO

6) Jlanee BBIMOIHACTCS 3aps/] IOCTOSHHBIM TOKOM C OIPaHUYEHUEM HANPSKEHHE Ha BBIXOHBIX
kiemmax arperara Usux 3HAUEHUEM PaBHBIM BEJIMUMHBI 3apsaHoro HanpsbkeHus. Ilo mepe 3apsina Ab,
NoTpeOIsIeMbIi UMU TOK Ta/1aeT

Ilo ymomyaHuio arperaT TMOCTaBJISETCS C IapaMeTpaMM, IPENyCTaHOBIEHHBIMU JJIs
TeMIepaTypsl okpyxkaromeii cpeant 25°C.

Buumanue: Iloakaoyenue AbB K arperary A0/KHO OCYIIECTBJASETCS 10 BKIIOYEHHUS arperara B
padory.

5.5 Tlpu BKJIFOYEHHH BBIIPSIMUTEIBHOTO arperara B paboTy U OTCYTCTBUH €0 HEUCTIPABHOCTEH
MPOU30MIET KOMMYTAIIMsI KOHTAKTOB pejie "HeHCIPaBHOCTD BRIIPSIMUTEIBHOTO arperara B padbouee
MOJIO’KEHHE, COOTBETCTBYIOIIEE HOPMAIILHOMY PEXXHUMY pabOThI arperara.

IlepexkuiHON KOHTAKT pesie "HEMCIPABHOCTD" BBIIPSMUTEIBHBIX arperaToB, BHITYCKAEMBbIX 110
TY HHIIC.656342.002TY penakuus 2, cpabaTbIBaeT IpHU CICAYIOIINX HEUCTIPABHOCTSX:

1 - Ileperpes

2 - O6paTHas MOJSIPHOCTH

3 - Ileperpy3ka mo ToKy (TOK IPEBBIIIACT YCTAHOBJICHHOE 3HaUeHHEe MeHee yeM Ha 10% B
Teuenue 15 ¢)

4 - Ileperpy3ka 1o HanpsKeHMIO: CIIUIIKOM OOJbIIOE HANPSHKEHUE Ha BBIXOIE MO
(IpeBBIIIaeT YCTAHOBJICHHBIM MakcuMyM Oosiee yem Ha 0,5 B).

5 - Ileperpy3ka o Hanps’KeHUI0: HANPSYKEHUE HA BBIXOJIE arperata HUKe MUHUMAJIBHOTO
YCTaHOBJIEHHOT'O 3HaU€HUS (IIPH OTCYTCTBUU NEPETPY3KH I10 TOKY).

6 - MoayJiu He BKJIIOYEHBI WM cpadoTana 3aimra Mo Tyaei

7 - BoJsib1asi meperpy3ka no ToKy (TOK IPEBHIIIAET YCTAHOBJIEHHOE 3HaUeHue OoJiee yeM Ha
10% B Teuenue 2 c).

8 - Ilpn norepe nuTaHUA arperaToM (WIH IIPU €ro OTKIFOYEHHOM COCTOSIHUH)..
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6. COCTAB AT'PET'ATA

6.1. Arperar BkioyaeT B ceOsi CETE€BOM BBIKIIOYATENb, TPU COEJMHEHHBIX MapalICIbHO
BBICOKOYACTOTHBIX ~ HMMITYJbCHBIX mpeoOpasoBarens A2...A4 tunma TJP-1000 (30V/40A),
aBTOMAaTHUYECKYI0 CHCTEMY pEryiIMpoBaHHusA, cocrosimyro u3 y3na ACP-2 u naHenu ynpaBieHHs
ITYBA, 650k cereBoro ¢unbrpa DL-10AE, nmaty ynpaBnenus BeHTWwiIssiTopamu BE, BeHTUISATODSI,
3alIUTHBIC TJIAaBKWE BCTABKU U KIIEMMHBIE KOJIOAKH, TpaHchopmaTop 380/20B, konTakTop. PaBencTBo
BBIXOJIHBIX TOKOB B COCIMHEHHBIX NapajyieIbHO 3BEHBbSAX MpeoOpa3zoBaHMUs 00ecreunBaeTCs
CIELMANBbHON cheasdmie cuctemMoi, a oOImee H3MEepeHHe BBIXOJHOTO TOKAa — TPEIU3UOHHBIM
TBepIOTENbHBIM JaTuyukoM (B ACP-2). Ympaenenue mnpeoOpa3oBaTessiMH OCYIIECTBISIETCS uepes
ONTUYECKUE U30JATOpbl. Ha BbIXO/E MMeeTCs 1enb 3aluIUThl OT 00paTHON MOJSPHOCTHU TOAKIIOYESHUS
akkymynsaropa. Ilanens ympaBnenuss [IYBA mnpencraBiser co0oil 3aKOHUEHHYIO aBTOHOMHYIO
MUKPOIPOIIECCOPHYIO CHUCTEMY, NUTamoulyocs oT 0moka ACP-2 M CBSI3aHHYIO C HUM C IOMOIIBIO
IIOCJIEAOBATEIBLHOTO MPOTOKOJIA.

7. HACTPOUKA ATPETATA
[lepen mepBbIM BKIIIOUEHHEM arperata HeOOXOIMMO BHUMATENbHO 03HAKOMHThCS ¢ 1.5, 12, 13.
[Tocne ycraHOBKM BBIOpAaHHBIX 3HAUEHHM IMMapaMeTpOB arperaT B JOMOJHUTENBHONW HAcTpOHKe He
HyKJgaerca. Bo3MokHO, moTpedyeTcss TMOACTpOiKa HampsbkeHus abcopOmuu u - OydepHOro
HaIpsDKEHUs, ONIMCAaHHAs B 1.5
8. BAIIIUTA AT'PEI'ATA

8.1 3ammra arperata OT TOKOB KOPOTKOTO 3aMBIKaHHsl OCYLIECTBIISIETCS CETEBBIM
BBIKJIIOUATENIeM IO CEeTH IEePEeMEHHOro ToKa. 3ammurTa OJIOKOB mpeobOpasoBanusi u Onoka ACP-2
o0ecrieynBaeTcs INIABKUMU MPEAOXPAHUTEISIMHU.

8.2 3amuTa OT BKIIIOYEHMS Ha HEUCIIPABHYIO Harpy3Ky OCYIIECTBIIIETCS CXEMOW yIpaBICHUS
arperara, Ipy 3TOM KpPaTKOBPEMEHHBIE NIEPETPY3KH HE BBI3BIBAIOT OTKJIKOYEHUS arperara. 3amura OT
NIPEBBIIICHUS] BBIXOJIHBIX TOKOB OCYHIECTBISCTCS B KaXJOM MOJyne mpeoOpazoBanus. Ilpu
MIPEBBIIIEHUH BBIXOIHBIM TOKOM 3HaueHus 103% OoT MakCHMaJIbHOTO MOSBIISIETCS MPEIYIPEXKTAIOIIUN
3BYKOBOM CHUTHAJI C TIOCJIEAYIOINUM CpadaThIBAHUEM 3aIIUTHI IO TOKY M OTKJIFOUYCHUEM Harpys3Ku.

8.3 3ammuTa OT meperpeBa 4acTei arperara OCyIIecTBISETCS OJIOKOM KOHTPOJIS TeMIIEpaTyphl
KaX/I0TO MOJIyJIsl TpeoOpa3oBaHus U TeMreparypHbiMu cencopamu 61oka ACP-2. TIpu nmpeBblieHHH
TEMIIEpaTypbl paAuaTOPOB CUIIOBBIX 3JIEMEHTOB KpuTHuyeckoro 3HaueHus (90°C) BpI30BET NOSBIECHUE
IIpEeNYNPEXAAIONIEr0 3BYKOBOro curHana, u Hagnucu "lleperpes". Uepes 10 cex HempepbIBHOTO
HaxoxaeHus B coctosHuM "lleperpeB" mpowmsoiiner cpabaThiBaHHWE 3allUTHl IO TEPETPEBY C
OTKJIFOUEHUEM Harpy3ku. IloBTOpHOE BKIIIOUEHHE arperara BO3MOXHO I10CJI€ TOHWKEHUU BHYTPEHHEHN
TeMIIepaTypsbl (U1 paguaTopoB CUJIOBBIX AEMEHTOB - 89°C).

8.4 B ciydae NMOHMXKEHMS BBIXOJHOTO HAIMPSIKEHWs BCJIEICTBUE BHEUIHMX WJIM BHYTPEHHUX
IIPUYMH HUXKeE 3HaueHus 18B mpousBoauTcs mojada IpeaylpexAarollero 3BYKOBOIO CHUTHala, U
BbIZaua cooOmenus "Huskoe BbIxomHOE HampspkeHue'. [lanbHelilee HaXOXKIEHUE B ITOM PEKUME
paccMaTpuBaeTcsl Kak KOPOTKOE 3aMbIKaHUE B HAarpy3Ke U BEZIET K €€ OTKIoueHuto yepes3 10 cek.

8.5.1 B cnyuae ommbku mossipuoctn BHemHedl AKDB mpu moakimiodeHuMu arperata K CeTH
BKJIIOYCHHUSI HArpy3Kd HE MPOMU30WIET, pa3JacTcs MPEeAyNpEeKNAIOMUNl 3BYKOBOM CUTHAI C
BKIIIOYeHHeM uHaukatopa "ABAPUSA" u Beinaueit coobmienus "OOpaTHasi MOISPHOCTL" Ha JTUCILIee
ITYBA.

8.5.2 Ommoounoe mnoakiawyenue AKDB o0paTtHoii mNOJAPHOCTBIO K
padoramouieMy arperaty Mo<eT NPUBECTH K BbIXOAY U3 CTPOS OTAEJbHBIX Y3JI0B

arperara M akKKymyJsiTOPpHO# OaTapem.

Ilpumeuanue: Jlnsg BoccTaHOBJIEHHS pPabOTOCIIOCOOHOCTHM arperara Imocie cpadaThbIBaHHS
3alIUT N0 TOKY WJIM HAIpPSDKEHUI0 HEOOXOIMMO OOECTOYHMTh arperar BXOJHBIM aBTOMATHYECKHM
BBIKJIIO4aTesneM U uepe3 10 cek. BKIIOUNUTD €r0 BHOBb.
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9. KOHTPOJIBHO-USMEPUTEJIbHBIE ITPUBOPBI
9.1 KoHTpOJIb BBIXOJHBIX TAPAMETPOB OCYILECTBIISETCS HEMTPEPHIBHOM M(PPOBOI MHANKALIMEH
3HaYeHUH BBIXOJHOTO TOKA W HANpPSHKEHUS HAa MHOTO(YHKIMOHAIBHOM KHAKOKPHUCTATMYECKOM
rpadMuecKkoM HHAMKATOpPE, PACIOJIOKEHHOM Ha  MaHeNd YIpaBieHus. TOYHOCTh H3MEpEHHS
HanpspkeHud — 1,5%, Tokxa — 3%.
10. OPI'AHBI YIIPABJIEHUA U UHIANKAILIUN
10.1 Ha nuueBodl NOBEPXHOCTHM BBIHOCHBIX WM BCTPOEHHBIX IaHENEH YIIpaBJICHUS

pacIoyNoXeHbl MHOTO(MYHKIIMOHAIBHBIN KMJIKOKPUCTAJUIMYECKUNA HMHIUKATOP, CBETOJUOJIHBIC

nnaukaTopsel «<PABOTA», «KABAPUS», «BY®EP» u kHONKY ynpaBieHus « »(BKJIIOUEHUE),

«@» (BO3Bpar), « » (CTpelka BBEpX), «@» (cTpenka BHU3), « » (BBOM).

10.2 HazHaueHHe KHOTOK yIpaBJICHUS:

» - puatenasHoe (Oonee 1¢);

0) « » BO3BPAT K IPEABLAYIIEMY 3HAYCHUIO YUCIOBOU BEJIMUMHBI U3MEHIEMOI0 IIapaMeTpa;

B) « » - TIEpEMEIIICHUE Ha CTPOKY MEHIO BBEPX WJIM M3MCHEHHUE YUCIIOBOTO IMOKa3aTess B
CTOPOHY YMEHBIIECHUS

r) « » - BXOJl B BHIOpAHHBIN IyHKT MEHIO, Jajiee — MPEUI0KEHNE U3MEHEHHUS YHCIIOBOTO
oxkasarciisd, IMpu CICAYHOIICM HaXaTHW — BHCCCHUC HOBOI'O 3HAYCHHUA B I[MaMATb, HU3MCHCHUC
noxaszaTensi Ha (PU3NYECKOM YPOBHE U MEPEX0] Ha3aa B BEIOPAHHBIN MyHKT MEHIO

) « » - TIEPEMEIICHUE Ha CTPOKY MEHIO BHU3 WJIM U3MEHCHUE YMCIIOBOTO IMOKa3aTess B
CTOpPOHY YBEIIMYEHUS

10.3 HazHaueHue CBETOAMOIHBIX UHAUKATOPOB:
a) «PABOTA» - cBeueHNE CUTHAIM3UPYET O MOAKIIOUEHHON Harpy3Ke
0) «<ABAPUS» - cMm. 1. 8
B)«BY®EP) - cBeueHHe CUTHAIM3HPYET O HAXOXKICHUHM B OydepHOM pexHMe HIU
CHUTHAIM3UPYET 00 OKOHYAHUM LUKJIA 3apsJIKM B aBTOMAaTHYECKOM PEKUME U BPEMEHHOM IEpexoe B
Oy(epHBIN peKUM.

10.4 PaGouas 30Ha MHAMKATOpa pa3feiieHa Ha JBE YaCTH — 30HA M3MEpEHUs (ClIeBa) U 30Ha
MEHI0O M YyIpaBieHHs (crpaBa). B 30He H3MEpeHHs OCYILECTBISETCS HENpEpbIBHAs WHAMKALUS
3HaYeHUH HaNpsOKEHUs (BBEpXy) B BOJIBTaX M TOKa (BHM3Y) B amrepax. B 30He MeHI0O mHpopmaims
BBIBOJUTCS JTHAJIOTOBBIM CIIOCOOOM Ha PYCCKOM SI3BIKE B 3aBHCHUMOCTH OT TEKYLIETO peXHUMa H
IIYHKTa MEHIO.

10.5 Ha nBepue mkagda uMeeTcsi MHAUKATOP CUHETO I[BeTa HAJMYMS HAINPSDKEHUS MUTAIOMeH
cetu 380B. CBeueHMe WMHIMKATOpa MPOMCXOJUT MPH HAIMYMM JIIOOBIX JBYX (a3 BXOJHOTO
HaIPsSDKEHHUS.

10.6 Ha nBepue mkada ycTaHOBIICH BBIKIIOYATEb MUTAHHS arperarta.

11. YKA3AHUS MEP BE3OITACHOCTH

K 00cnyXuBaHHIO U PEMOHTY BBIIPSIMHUTEIBHOTO arperara JOIMYCKAIOTCS JIMIA, U3YyYUBIIHE
KOHCTPYKIMIO arperatra, TEXHUYECKOE OIMCAHWE W TPOILICANINE COOTBETCTBYIOIIMHA HHCTPYKTaX.
OOyueHne O0OCTYXHBAIOIIErO IEpcoHala JOJDKHO IPOBOIUTHCS IOJ PYKOBOACTBOM OIBITHOTO
CIELMAINCTa, OTBETCTBEHHOIO 3a JKCIUTyaTaluio arperata. OOydaeMmblii MOXET HpPOM3BOJIUTH Ha
arperate Jt00bie paOOThI TOJIBKO C pa3pelIeHus U o1 HaOI0[eHeM 00yJaroIero JuLa.

11.1 Texuuka 6e30MacHOCTH

1. IIpu mpoBeaeHUU MPOPUIAKTHUECKUX U PErJIAMEHTHBIX pabOT, OCMOTPOB U MPHU M3YyYEHUHU
KOHCTPYKIIMU arperaT JOJDKEH ObITh OTKITI04eH oT cetu 380B.

2. [leperopeBiue MpeaoXpaHUTEIHN TOJKHBI ObITh 3aMEHEHBI UCTIPABHBIMHU.
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Bo wu30exaHWe HECYAaCTHBIX CIIy4aeB M aBapHil YCTaHOBKAa CAaMOJIENBHBIX U  HEIITATHBIX
NpeloXpaHuTenel He paspemaercs. [locime 3aMeHbl BBIIEAIIMX W3 CTPOS MPEIOXPAHUTENEH WIIN
JIPYTUX DJIEMEHTOB CXEMbl HEOOXOJMMO YCTAaHOBUTh MPHUYUHBI BBIXOJA M3 CTPOS. YCTPaHUTH
HEUCIIPABHOCTD U TOJIBKO MOCJIE 3TOr0 BKJIIOYATh arperar.

3. B mpomecce OdKCIuTyaTallud HEOOXOJWMO TIPOBOJHWTH CHCTEMATUYECKUH KOHTPOJIb
3a3eMJICHHS Kopiyca arperara. lcmonb30BaTh M 3a3eMJICHHS KaKUe-TMOO TIPOBOJHHMKH, HE
NpeAHa3HaYEHHBIE JJIs1 3TUX LIeJIeH, 3apeniaeTcs.

4. Ipu npoBeaeHNH NMPOGUITAKTHUESCKAX U PErIaMEHTHBIX paboT HE0OXOIUMO TOJIB30BATHCS
WHCTPYMEHTOM C JWAJICKTPUUECKUMU PYKOATKAMH, COOIIOAATh MAaKCHMAIIBHYIO OCTOPOKHOCTH
KacaTbCsl TOJBIMH pPYKaMHU JIOObIX BHYTPEHHUX JeTalieil arperara NpH HAXOXKACHUU €ro ToJ
HaIpsHKEHUEM KaTerOPUYECKH 3arperiaeTcs.

B ocranbHOM pPYKOBOJICTBOBATHCS MPABWJIAMH IO TEXHHKE OC30TIACHOCTH JUIS YCTAHOBOK C
pabodem Hanpspkeruem 10 1000 BOIBT.

12. IOATI'OTOBKA K PABOTE

12.1 B mpouecce MoAroTOBKH arperara K padoTe BBIMOIHUTE CIeIYIOLINE ONepaIiu:

a) MPOBEPHTE HAIEKHOCTD 3a3€MJICHUS arperara;

0) mpoBepbTEe W TMOATSHHUTE BCE KOHTAKTHBIE COCAMHECHHS, yOeAUTEeCh B HCIPABHOCTH
KOMMYTAlIMOHHBIX annapaTos B enu nutanus 380B arperara.

B) yOeOMBIINCH B OTCYTCTBUM HANPSOKEHUS HA TUTAIOMIEM Kabene, OTCOSAMHHUTE €ro OT
BXOJIHBIX KJeMM_arperara. [IpoBepbTe cOmpoTHBICHHE H30JAIUU a3 Kadems Mexay coboit u
OTHOCHUTEIILHO KopImyca arperata. [IpoBogoM ¢ ceueHueM 1MM.KB. COSIUHUTE MEXITy cOO0M BXOMHBIC
KJIEMMbl W, BKJIIOYHMB BBIKIIOYaTenb S| HM3MephTE COMPOTUBICHUE HU3OJSLIUU MEXAY BXOJAHBIMU
KJIEMMaMH U KOPITycOM (3eMiIeii) arperara ¢ MOMOIIBI0 Merommerpa ¢ pabounm HanpspkenneM S00B.
ComnpoTuBieHHEe M30JAIUN Kabenss MOKHO ObITh HEe MeHee 10MOM, a compoTHBIIEHHE H3OJSIUN
arperaTa B. HOPMaJbHBIX YCIOBHUSX B XOJIOJHOM COCTOSIHUM JOJDKHO ObITh He MeHee SOMOm. Tlocne
M3MEPEHUsI CONMPOTHUBICHUS M30JISLIMK MEPEBOAUTE BBIKIIIOUATeNb S1 B MOJOKEHUE "BBIKIIOYEHO" U
MPUCOCTMHUTE Kalellb MUTaHUs arperaTa oOpaTHO K BXOJHBIM KieMMaMm. [lofkmrounTte K KiemMmam
"BBIXO/" Harpy3ky. Bkirouute arperar.

12.2 HepomyckaeTcs NpOBeAeHHE WCNBITAHWN NPOBEPKU MPOYHOCTH H30JSLIMH 110
BbIXO/Y BBINPSAMUTEILHOIO arperara, TaK KAaK 3TO0 MO:KeT NPHBECTH K BBIXOAY M3 CTPOS
MMKPO3JIeKTPOHHBIX KoMnoHeHToB (15.15 'OCT P 54585-2011).

Eciin BeINPAMHTEIBHBIN arperar BCTPOeH B pacnpeaeauTeabHOe YCTPOHCTBO (IUT), TO
IPU__ NIPOBEICHNUM _MCOBITAHUI _NPOBEPKU _ NMPOYHOCTH _ M30JSALMU __pacnpeIenuTe]bLHOro
YCTPOiicTBA (IIMTA) BLIXOJAHBIE IENH aArpPerara J0J:KHbl ObITh OTKJIKY€EHbI.

12.3 TIpocneaute, 4TOOBI BEHTUIISIIMOHHBIC OTBEPCTHUS HE 3aCIIOHSIIN TIOCTOPOHHHUE MTPEIMETHI
Y MMOBEPXHOCTU

13. HOPAAOK PABOTHBI
13.1 Ilpu BkIIOYeHUH B palbOTy BBIIPSIMHUTEIBHOTO arperara MPOU3BOJUTE CIEIYIOLIHe
oTepanuu:

a) ToJaiiTe Ha BXOAHbIE KJIEMMBl arperara HampsbkeHHe ceTd. Biiounte arperar
BBIKJIIO4arenem Sl.

0) BbIOEpUTE HEOOXOIUMBIN PEKUM pabOTHI (ABTOMAaTHUECKUH, pyUHOH, Oy(hepHBbIi).

B) B Mpolecce paboThl CIETUTE 32 COCTOSIHUEM BBIIPSIMUTEIILHOTO arperata 1 TOKaMu Harpys3Ku.

I') IpU HEOOXOIMMOCTH MPOU3BOAUTE KOPPEKILINIO 3HAUEHUH U MEPEKITIOUEHUE PEKUMOB.

o) s obOecreueHHs ONTUMAJIBHOM €MKOCTM W MaKCHUMAalbHOTO pecypca pabOThI
aKKyMYJIATOPHBIX OaTapeil cieayeT MpOru3BOJUTh TEMIIEPATYPHYIO KOPPEKIIMIO 3HAUCHUS HANPSHKSHUS
OyepHOro pexxruMa U HanpspDKEHUs: abcopOIuu coriiacHo Tadmuie 2.

€) mpu cpabaThIBaHMU 3allUT IO TOKY M HANPSHKEHUIO HEOO0XOJAUMO KPaTKOBPEMEHHO
o0ecTouuTh arperar Belkioyarenaem Si.

) IPU HEOOXOIMMOCTH OTKIIIOUEHHS Harpy3KH UCIob3yiTe KHonky "BKJI".

3) B ciy4yae mpoBeleHHs paboT Ha Ab BHuUMaTenbHO coOmIOaiTe MOPSAOK MOJIKIIOUEHUS:
BKJIIOUANTE arperar B CETh TOJIBKO IIPH NMOAKIIOUEHHON AD;

Tabmumna 2
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Temmeparypa xopmyca Hamnpspxenne Gydeproro pexxima (6e3 ydera Hamnpspxenne abcopbrmu (6e3 yaera
aKKymyisiTopa, °C T1a/ICHUS] HaNpsDKEeHNs Ha Kabene), B T1a/ICHUS] HaNpsDKEeHNs Ha Kabene), B
muayc 20 29 29
muayc 10 28.7 29
0 28.1 29
10 27.5 29
15 27.0 29
20 26.8 28.7
25 26.5 28.5
30 26.2 28.2
40 25.5 27.5
50 24.9 27.0

13.2 Bo uzbexxanue ciy4aifHOTO BBOJA CIIMIIKOM OOJIBIIOrO 3HAYEHHUS TOKA B PEKUME PyIHOU
YCTaHOBKHM TOKa HACTOSTEJIBHO PEKOMEHAYETCS OTKIIOUMUTH Harpy3ky kHomnkoi "BKJI", yctaHOBUTH
HE00X0AUMBIH TOK, HaxkaTh "BBO/I" u moaxmounTts Harpy3ky kHonkoi "BKJT";

14. OBCJYKUBAHUE B YCJIOBUAX JJIATEJIbHOI'O BE3JEHCTBUS

14.1 TIpu anutenbHBIX, Oonee 1 Mecsla, mepepbiBax B paboTe arperara, s MOAJIEPKaHUS €T
B TOTOBHOCTH K ACHCTBUIO HEOOXOAMMO MPOBOJMUTE CIICAYIOIINE MEPOTIPUSITHS:

a) OYMIIATh HAPYXKHbIE TOBEPXHOCTH arperara oT IbUIN U IPsI3U;

0) MPOU3BOUTH BHEIIHUI OCMOTp arperarta;

B) IPOBEPSTH HAJIE)KHOCTh KOHTAKTHBIX COEAMHEHUI;

I') IPOBEPATh COCTOSTHUE M30JISAIMM arperaTa, CONpOTUBICHUE KOTOPOU JOJDKHO OBITh HE HIKE
50 MOM B HOpMaJIBHBIX KIIMMaTHYECKUX YCIOBUSIX;

142 TIlpum miurtensHBIX , Oojee  Tpex MecsleB, IMepephlBax B paboTe arperara, Uis
MOJICP)KaHUSL €r0 B TOTOBHOCTH K JCHUCTBUIO HEOOXOAWMO JOTIOJHUTEIBHO K BBIIIECKa3aHHOMY
MIPOU3BOAUTH MPOBEPKY arperara Ha (yHKIIMOHUPOBAHUE B CIEIYIOLICH MMOCIEA0BATEILHOCTH:

-noAKIIIOUUTh Harpy3ky Ru=0,3 Om, 2,66kBT;

-BKJIIOUMUThH arperar;

-YCTaHOBUTH CUJIOBOW PEeKUM pabOTHI ¢ HampsikeHueM 28B;

-IIpY 3TOM MHAMKATOP JOJIKEH MOKa3blBaTh BENMUMHY HanpspkeHus 28 B u ok 90-100A;

-OTKJIIFOYUTH arperar.

14.3 Koncepsanus

B ycnoBusx amutensHOro 0e3/1efCTBHS arperaT MOKeT HaXxOAUThesl 0e3 KOHcepBaluuu He Ooliee
IecTH MecaLeB. [ KoHcepBaIiK arperata HeoOXoaUMMO:

— IEMOHTHPOBATh arperaTt

—OUYUCTUTH OT TPSA3U U KOPPO3UH OTKPBIThIE (HE3AIIMILEHHBIE) AE€TAIHN arperara;

—BOCCTAaHOBUTb HapYyLIEHHOE JJAKOKPACOYHOE NOKPHITUE MMAHEIN U KOPITYCOB;

— arperar IOMECTUTh BMecTe ¢ ocymuTeneM (Mmemouek ¢ cuukareaem I'OCT 3956) B uexon
n3 nomuatuneHoBoi 1ieHkn ['OCT10354. U3penue nnoTHO 3akpbiBaloT U onedartsiBaroT. Ilocne
KOHCEpBAlMM yCIOBUS XpaHEHHUE U3JENINN JODKHO cooTBeTCTBOBATh Karteropuuu 1 mo 'OCT 15150-
69 (oramnMBaeMble U BEHTHIMPYEMBIE CKJa/bl, XPAHWUJIMUIIA ¢ KOHJUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUU ¢ KIMMaTUYeCKUM ucnoanenuem OM4.

14.4 TlepexoHcepBalus U3AeNNs AODKHA IPOBOAUTCS Kaxkaple 12 MecsieB nociae KOHCEpBaluu
U3JIeNHs B COOTBETCBUH C I1.14.3:

— pacredarainTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTH HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperarta;

— arperar IoMeIarT BMecTe ¢ ocymuTeneM (memodek ¢ cunukarenem I'OCT 3956) B uexon us
nomuaTuiieHoBoM mieHkn ['OCT10354. Wsznenuwe mniOTHO 3akphiBalOT M onedarbiBatoT. [locine
KOHCEpBAlMM yCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTCTBOBATh Karteropuuu 1 mo 'OCT 15150-
69 (oramMBaeMble M BEHTHIMPYEMbIE CKJa/bl, XPAaHWJIMUINA ¢ KOHJUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUN ¢ KIMMaTU4YeCKUM ucnoanenuem OM4.

14.5 PackoHcepBaLuio U3A€Ius Ui IPUBEJEHNS B COCTOSHUE TOTOBHOCTH K MCIOJIb30BAaHUIO 110
HA3HAYEHUIO HEOOXOIMMO POBOJHUTH B CIEIYIOIIEM MOPSAKE:
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— pacredarainTe ¥ OTKpOMTE MOJIMATUIIEHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH HA arperarax;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTE HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperarta;

— YCTaHOBUTE arperar 1 MoJIroToBbTe K paboTe coriacHo myHkram 12 nactosmiero TO.

Jlnst BBOJa arperara B paboTy 1MOciie KOHCEPBAMK HEOOXOIMMO BCE METAJUIMYECKHE IETaTH U

Kperex, MoJyIeXkalniue KOHCEpPBAallMM, OYUCTUTh OT MBUIM MU MPOTEPETh XJIOMYaTOOYMaKHOU OS3bI0
I'OCT 11680-65 nnu uncroit Betomsto ['OCT 5354-47, cmouennoro B cnupre ['OCT 5962-67 nnmn
yaircniupure 'OCT 3134-52.

15. IVIAHOBO-IPEAYIIPEJUTEJIBHBIE OCMOTPbI U PEMOHTBI

ArperaT A0JDKEH MOJBEPraTbCsi OCMOTpPaM M PEMOHTY B CPOKH, YCTAHOBJIEHHBIE "IpaBHIIaMU
oOCIyKMBaHUsI CYIOBOTO 3JIeKTpoobopynoBanus". TexHnueckoe OOCITy)KHBaHHE IMPOBOIUTH TOCIE
3000u HenpephIBHON pabOTHl WK TOCIE CyMMapHO# HapaboTku arperatoM 30004. HO He pexe, YeM
yepe3 6 mec.

Texunueckoe 00CITy)KUBaHUE 3aKIIIOYAETCS B CIICAYIOLIEM:

a) OTKJIIOYMThH MUTAHUE arperara;

0) CHSTH HIKHIOIO KPBIIIKY KJIEMMHUKOB M TPOU3BECTH BHEIIHUN OCMOTD;

B) OUMINATH HAPYKHbIE TIOBEPXHOCTH arperara Ot IbLIU U IPsI3H;

I') IPOM3BECTH YUCTKY DJIEMEHTOB arperara c)kaThIM BO3JYyXOM JaBJIEHUEM He Ooiee 2 aTM.

1) HEoOXOJAWMO TPOBEPUTh U MOATSIHYTh BCE KOHTAKTHBIE COCIUHEHUS U YOeouTcs B
HCIIPAaBHOCTU KOMMYTAI[MOHHBIX almaparoB B 1ienu nutanus 380B arperara.

€) IPOBEPATH COCTOSHHE M30JISAIMH arperaTa, CONpPOTUBICHUE KOTOPOU JIOJKHO OBITh HE HUXKE
50 MOM B X0JI0JHOM COCTOSTHUM HOPMAJIbHBIX KIMMATHUYECKUX YCIOBUSX.

16 YTUJIN3AUA

Kpurepuem mpenenbsHOro COCTOSIHUS U3ETHS SIBIITIOTCS BRIpa0OTKA pecypca anmnapara,
HEBO3MOXXHOCTH UJIM TEXHUKO-3KOHOMHUYECKasi HEelleIeco00pa3HOCTh BOCCTAHOBIICHHS
pabotocnocoOHOro coctosnus. [locne ycTaHOBIEHUS HETPUTOJHOCTH anmnapaTa K SKCIUTyaTallii OH
IIOJUICKUT CIIMCAHUIO M YTUIM3ALMHU 110 JEHUCTBYIOLIUM B OpraHU3alUaX-1101b30BaTeIsAX
MHCTPYKLUSIM.

N3pnenue He NpeACTaBIsAeT OMMACHOCTD JUIs )KU3HU, 3J0POBbs JIIOAEH U OKPYKAIOLIEH Cpelbl I10CIIe
OKOHYaHUs CPOKa CIY>KOBbI, yTHIIN3ALUs €r0 MPOU3BOAUTCS 0€3 MPUHATHS CHICIIHATBHBIX MEP 3aLUThI
OKpYKarOILEW Cpeibl.

[Topsnok yrunu3anuu onpeneIseT Oprauu3als, SKCILIyaTUPYIOLas U3aeiue.
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