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1. BBEJEHUE
1.1 TexHuueckoe ONUCAHME W HHCTPYKIUS MO JKCIUTyaTallMM MpeAHA3HAYEHBI Jis
n3yueHusi ycrtpoinicrBa arperata BAT22020-01 (mamee — arperar), a Takxke JUisl NpPaBUIbHOU
AKCIUTyaTaI[MH arperara u ero TeXHHYECKOTO 00CTy )KHBaHUS.
1.2 B coctaB TEXHMYECKOTO OMUCAHUS W MHCTPYKUHUHU MO SKCIUTyaTallud BXOJAT
CBEJICHUsI O HA3HAUYECHWUM, YCTPOWCTBE W MPUHIMIE JCHCTBUS BBIMPSAMUTEIBLHOTO 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 npeobOpasoBaHus — TpexdazHoro
nepemeHHoro HanpsbkeHus 380 B wactotoit 47...63 'l B CUJIOBOM peXHME - B CTAOMIM3HPOBAHHOE
MIOCTOSIHHOE HANpsDKEHHE; B 3apsSAHOM pEeXuUME - B CTaOWIM3MPOBAHHBIA TOK ISl 3apsiiKH
aKKyMYJIATOPOB B pyYHOM M aBTOMAaTHUYECKOM PEXKHUMaX.
2.2. Arperart paccuuTaH Juis pabOThI B CIEAYIOMIUX YCIOBUSAX:
a) TeMIlepaType OKpyXkaroliero Bosayxa ot -10 no +45° C;
0) OTHOCHTENIHOW BIaKHOCTH BO31yxa 10 98% mnpu temmneparype 20+5°C;
B) JUTUTEJIBHBIX BUOPAIIMiA U YAAPHBIX COTPSICEHUH;
T') HAaKJIOHOB JI0 45° B II0OOYIO CTOPOHY;
1) TIp¥ KoNleOaHMsX JaBlIeHus Bo3ayxa 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 IKCILIYaTALMIO B arPECCHBHBIX CPeax, COAeP KALINX NapbI
KHCJIOT M IIeJIoYeH B KOHIEHTPAUHsX, pa3beAaloluX MeTaI U H30JSIIHI0, 2 TAK:Ke B Cpefax ¢
TOKOINPOBOAALLEH M B3PbIBOONACHOM NBLIBIO.
2.3 Arperar npenHa3HaueH IS pa3MeEIIeHUs B 30HE PYJICBOH pyOKe.

3. TEXHUYECKUE JAHHBIE AT'PEI'ATA
Texuuueckue JaHHbIE BBIIPSIMUTENBHOTO arperara MpuBeAeHBl B Tabmure 1.

Tabnuua 1.
1 |[IuTaromias ceTh:
- HanpsbkeHue , B 380
- gacTora, I ' 47...63
- yucino a3z 3
2 |[ToTpebisiemass MOIIHOCTH OT ceTH, KBA, He Gonee 6,7
3 |[loTrpebnsemas MOIIHOCTH OT ceTH, KBT, He Ooiiee 5,4
4 |Bexon :
- IMana3oH HanpsbkeHuit , B 150...250
- MaKCUMAIIbHBIN TOK, A 20
- IpeZEIIbl PETYIUPOBKY 3apsAHOTO TOKA 5..100%
- Ko pUIMEHT mynscanuii, %, He 6oiee 1
- YCTAaHOBHUBIIIEECS] OTKJIIOHEHUE BBIXOIHOTO HaMpshKeHus, %o +2
- YCTAaHOBUBILIEECS] OTKJIIOHEHHE BBIXOJJHOTO TOKA( B 3apsTHOM pexuMe), % +5
5 |knog, % 94
6 |Pene curnanmzannu (kiaemma X3) Makc. KOMMYTHPYEMOE HaPsSKEHUE 250VAC /30VDC
Pene curnanuzanuu (knemma X3) HOMUHAJIbHASI HATPY3Ka 10A pu 250VAC,
10A pu 30VDC
JlonoTHUTENIbHEBIE OILNU HpesxasHauen ms .
pa3MeIeHus B 30HE PYICBOH
pVOKH, ¢ bumsrpom OMC
7 |Bec u3nenus He 0ojee, KT
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4. YCTPOIMCTBO U PABOTA AT'PET'ATA

4.1 KOHCTpPYKTMBHO arperaT BBIIIOJHEH B BHJAE HaBECHOTO OeckapkacHoro mkada, ¢
BCTpOoeHHOH nanenbto ynpasneHus [ITYBA.02. O6muii Bua arperata npuseneH B [Ipunoxenun 1.

4.2 TlpuHuun paboTHl arperara OCHOBaH Ha MpPeoOpa30BaHUM IMEPEMEHHOTO HANpPSDHKEHHS B
raJbBaHUYECKH pa3BsI3aHHOE HAINpPSDKEHUE C IOMOIIBIO BBICOKOYACTOTHBIX IpeoOpazoBaTeneii,
CTa0MJIM3AlMU U PETYIMPOBKU HANPSOHKEHUS M TOKAa Ha 3aJaHHOM YpPOBHE C TMOMOIIBIO HU(POBOM
cucTteMbl ynpasieHusa. CTpyKTypHas cxema arperara npejicrasiieHa B [Ipunosxenun 2.

5. PABOTA ABTOMATHUKHA

5.1 HopmanbHoe (YHKIIMOHMPOBAHHE arperara 00ECleYnBaeTCsl CHUCTEMOW YIpPaBICHHUS,
KOTOpast 00ecreynBaeT peryaupoBaHie BHIXOIHBIX TapaMETPOB B HECKOJBKUX pekuMmax. BoiOpaHHbIe
3HAYCHUs TapaMeTpOB U PEXHUM YIPABJICHUS (UKCHPYIOTCS B DHEPrOHE3aBHCUMOW NaMITH H
COXPAHSIOTCS I10CJIE BBIKJIIOUEHUS TUTAHHUS.

5.2 BoInpsMUTENbHBINA arperaT MoKeT paboTaTh B CISAYIOIUX PEKUMaX

a) «aBTOMATHYECKHUID - P&XKUM, MPeTHA3HAYCHHBIN I aBToMaTrdeckoil 3apsaku Ab. Tok
U HalpsDKEHHE M3MEHSIOTCS 10 CHELHMAIbHOMY aIrOpPUTMY B 3aBUCHMOCTH OT IapaMeTpPOB
akkymynaropa. [lyis HopManbHOTO (YHKIIMOHUPOBAHHS JaHHOTO pEeKHMMa Ha TMAHENIH YIPaBJICHUS
HEOOXOMMO 3a/1aTh BEJIWYHMHY 3apsAAHOTO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJISTOPHOM
Oatapeu), BENUYMHY HampspDKeHHUs abcopOruu (3apsaHoe HampspkeHue), OydepHoe HampspKEHHE.
Hanpsoxenue abcopbunu u OydepHoe HalpspKEHHE 3aBUCAT OT TEMIIEPATyphl OKpYXKAroIel cpeibl U
YCTaHaBJIMBAIOTCS B COOTBETCTBHH C TaOI.2.

0) «cmjaoBOW» - peKUM, TpelHa3HAUYEeHHBIH Il NUTaHUA  TOTpeOHuTeNei
CTaOMJIM3UPOBAHHBIM HANpPSHKEHUEM IMOCTOSHHOTO TOKa. B 3TOM pexxume normyckaercs MOJACTpOMKa
BBIXOJJTHOI'O HAIIPSDKEHUS.

B) «PYYHOW» - PEXUM, IpEeIHAa3HAYEHHBIH Uil pydHOH 3apsaaku Ab. B atom pexume
BPYUHYIO YCTAaHaBJIMBAIOTCS 3apsAHOE HampsDkeHWe U TOoK 3apsaga Ab. 3apsa npousBoautes
(UKCUPOBAaHHBIM TOKOM. MOMEHT OKOHYAHHS 3apsa B 3TOM CIIydae OIpeAessieTcss 00CTyKHUBAOIIUM
IIEPCOHAJIOM.

5.3 PaGoTa B aBTOMAaTH4YECKOM pEXKHUME.

IIpu BKJIIOUEHUU HAarpy3KM M3 aBTOMATHYECKOI'O peXHMMa WM BKIIIOUEHUM arperara ¢ paHee
YCTaHOBJICHHBIM aBTOMAaTUYECKUM PEXUMOM 3apsan Ab mponsBoauTcs crneayromum o0pa3om:

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

0) Jlanee BBIMOIHACTCS 3apsi MOCTOSHHBIM TOKOM C OIpaHUUYEHUEM 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 Oy(epHBIH 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 aBTOMaTHYECKOM pEXXHUME.

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

[lepexon B aBapHiiHBINA PEXUM CO cpadaThIBaHMEM CHTHAJIa aBApUHU BO3MOKEH B CIIydae €CIu:
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- HalpsDKEHHE 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 TEMIIEPATyphbl OKpYKalollel cpenbl mpuBeneHa B Tabn.2. IlpuBeneHHbIE HAMPSDKEHUS
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 OKPYXKAIOIIEH 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 3apsaaku Ab B pydyHOM peXMME YCTaHaBIMBAIOT HampshpkeHHME M TOK 3apsaa Ab.
[Toaxmouaror kaHan HaxxatueM kHonkoi «BKJI». 3apsnka Ab ocyiecTBisieTcs 3aJaHHBIM 3apsiIHBIM
TOKOM C KOHTPOJIEM BEJIMYMHBI HAaNpPsOKEHUS HA BBIXOAHBIX Kiemmax arperaTa Usux 0 MOMEHTa,
KOTJIa HallpsDKEHUE Ha BBIXOAHBIX KieMMax arperara Usyx OyIeT paBHO 3apsAHOMY HaNpsHKEHHIO

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 MOCTaBJISETCS C IapaMeTpaMM, IPENyCTaHOBIEHHBIMU JJIS
TeMIepaTypsl okpyxkaromeii cpeant 25°C.

Buumanue: Iloakaoyenue ADB K arperary A0/KHO OCYIIECTBJAAETCS 10 BKIIOYEHUS arperara B
padory.

5.5 Tlpu BKJIFOYEHHH BBIIPSIMUTEIBHOTO arperara B paboTy U OTCYTCTBUH €0 HEUCIIPABHOCTEH
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 CICAYIOIINUX HEUCTIPABHOCTSX:

1 - Ileperpes

2 - O6paTHas MOJISIPHOCTH

3 - Ileperpy3ka nmo TOKy (BbIXOAHOE HANPSKEHUE YMEHbBILIAETCS HUXKE YCTAaHOBIEHHOTO
3HaueHue 1 HaxoauTcs B npenenax 160B...155B B reuenue 15 c)

4 - Tleperpy3ka 1o Hanpsi;KeHMIO: CIUIIKOM OOJbIIOE HANPSHKEHUE Ha BBIXOIE MO
(IpeBBIIIaeT YCTAHOBJICHHBIM MakcuMyM Oosiee yem Ha 0,5 B).

5 - Ileperpy3ka o HanpsKeHU10: HANPSYKEHUE HA BBIXOJIE arperata HUKe MUHUMAJIBHOTO
YCTaHOBJIEHHOT'O 3HaU€HUS (IIPH OTCYTCTBUU NEPETPY3KH I10 TOKY).

6 - MoayJiu He BKJIIOYEHBI WM cpadoTana 3ammra Mo Tyaei

7 - Boabasi neperpyska 1o ToKy (BbIXOJHOE HalpshkeHue ymeHsblaercs Huwke 150B B reuenue
2¢).

8 - Ilpn norepe nuTaHUA arperaToM (WIH IIPU €ro OTKIFOYEHHOM COCTOSIHUH)..
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6. COCTAB AT'PET'ATA
6.1. Arperat BKiIIOYaeT B ceOsi CETEBOM BBIKIIOUATENb, OAUH BBICOKOUYACTOTHBIX UMITYJIbCHBIX
npeobpazoBarenss A2 tuma II-5000 (250B/20A), aBTOMAaTHYECKyI0 CHCTEMY peEryJIUpOBaHUS,
cocrosmryio u3 y3na ACP-2 u manenu ynpasnenus [TYBA.02, 6mok cereBoro ¢unsrpa DL-25AB,
I1aTy ynpaslieHus BeHTwisitopamu BE, BEHTHISATOpSHI, 3alllUTHBIE IJIABKME BCTABKM U KJIEMMHBIE
kononku, TpaHchopmarop 380/20B, koHTakTOp. PaBEHCTBO BBIXOJHBIX TOKOB B COCIMHEHHBIX
napajieNIbHO 3BEHBSX MpeoOpa3oBaHus 00ecreunBaeTcs CrelMaabHON cesIIeld CuCTeMOH, a obriee
U3MEPEHUE BBIXOJHOTO TOKA — MPELUU3MOHHBIM TBEPAOTENbHBIM aTuukoM (B ACP-2). Ynpasienue
npeoOpa3oBaTesiMi OCYLIECTBIISIETCS 4Yepe3 ONTHUYECKHe H30iATOphl. Ha BbIXone uMeeTcs Uenb
3alIUTHl OT OOpaTHOM MONAPHOCTH MOAKIIOYEHHUs akkymysstopa. Ilanens ympamnenus ITYBA.02
NPEJCTaBIseT cOO0M 3aKOHUECHHYI0 aBTOHOMHYIO MHKpPOIPOLIECCOPHYIO CHCTEMY, MUTAIOIIYIOCS OT
6mokxa ACP-2 1 cBsI3aHHYIO C HUM C IIOMOIIBIO MOCTIeI0BaTeIbHOTO HHTEpdeiica.

7. HACTPOUKA ATPETATA
Ilepen mepBbIM BKJIIIOUEHHEM arperata HeOOXOIMMO BHUMATENbHO 03HAKOMHThCS ¢ 1.5, 12, 13.
[Tocne ycraHOBKM BBIOpAaHHBIX 3HAUEHHH MapaMeTpOB arperaT B JOMOJHUTEIBHONW HAcTpOHKe He
Hy)Kgaerca. Bo3MokHO, moTpedyeTcss TMOACTpOiKa HampsbkeHus abcopOmuu u - OydepHOro
HaIpsDKEHUs, ONMCaHHas B I1.5.
8. BAIIIUTA AT'PEI'ATA

8.1 3ammra OnokoB mpeoOpazoBanus u Onoka ACP-2 OoT TOKOB KOPOTKOTO 3aMBIKAHUS
oOecrieynBaeTcs IUIABKUMU MPEIOXPAHUTEISMHU.

8.2 3amuTa OT BKIIIOYEHMS Ha HEHUCIIPAaBHYIO Harpy3Ky OCYIIECTBIIETCS CXEMOW YIpaBICHUS
arperara, Ipu 3TOM KpPaTKOBPEMEHHBIE NIEPETPY3KH HE BBI3BIBAIOT OTKJIKOYEHHUS arperara. 3amura oT
NPEBBIIICHUS] BBIXOJIHBIX TOKOB OCYHIECTBISICTCS B KaXJ0M MOJyne mpeoOpa3zoBanus. Ilpu
MIPEBBIIIEHUH BBIXOIHBIM TOKOM 3HaueHus 103% OoT MakCHMaJIbHOTO MOSBIISIETCS MPEIYIPEXK AN
3BYKOBOM CHUTHAJI C TIOCJIEAYIOINUM CpadaThIBAHUEM 3aIIUTHI IO TOKY M OTKJIFOUYCHUEM Harpys3Ku.

8.3 3amuTa OT meperpeBa 4acTei arperara OCyIIecTBISETCS OJIOKOM KOHTPOJIS TeMIIEpaTyphl
KaX/I0TO MOJIyJIsl TpeoOpa3oBaHus U TeMreparypHbiMu cencopamu 61oka ACP-2. TIpu nmpeBblieHHH
TEMIIEpaTypbl paAUaTOPOB CUIIOBBIX 3JIEMEHTOB KpuTHyeckoro 3HaueHus (90°C) BpI30BET NOSBIECHUE
IIPEeNYNPEXAAIONIEr0 3BYKOBOro curhaia, u Hagnucu "lleperpes". Uepes 10 cex HempepbIBHOTO
HaxoxJaeHus B coctosHuM "lleperpeB" mpowusoiizer cpabaTblBaHHE 3alUTHl O TEPETPEBY C
OTKJIFOUEHUEM Harpy3ku. [loBTOpHOE BKJIIOUEHHE arperaTa BO3MOKHO IOCIIE IOHWKEHUS BHYTPEHHEN
TeMIIepaTypsbl (U1 paguaTopoOB CUIIOBBIX AEMEHTOB - 89°C).

8.4 B ciydae NMOHMXKEHMS BBIXOJHOTO HAIMPSIKEHWs BCJIEICTBUE BHEUIHMX WJIM BHYTPEHHHUX
IpUYMH HWke 3HaueHus 180B mpousBoauTcs mopauya MpenynpekJarollero 3BYKOBOIO CUTHAa, U
BbIFaua cooOmenus "Huskoe BbIxomHOE HampspkeHue'. [lanbHelilee HaXOKIEHUE B ITOM PEKUME
paccMmaTpuBaeTcsl Kak KOPOTKOE 3aMbIKaHUE B HAarpy3Ke U BEZIET K €€ OTKIoueHHo yepe3 10 cek.

8.5.1 B cnyuae ommbku mossipuoctu BHemHedl AKDB mpu moakimiodeHuMu arperata K CETH
BKJIIOYCHHUS HArpy3Kd HE MPOU30UIET, pa3JacTcs MPEeAyNPEeKNAOMUl 3BYKOBOM CUTHAI C
BKIIIOYeHHeM uHaukatopa "ABAPUSA" u Beinaueit coobuienus "OOpaTHasi MOISPHOCTL" Ha JTUCILICe
ITYBA.

8.5.2 Ommobounoe mnoakiawyenue AKDB o0paTtHoil mNOJAPHOCTBIO K
padoramuieMy arperaty MokeT NPUBECTH K BbIXOAY U3 CTPOS OTAEJbHBIX Y3JI0B

arperara M akKymyJsiTOpHO# OaTapem.

IIpumeuyanue: /s BoccTaHOBJICHUS pabOTOCIIOCOOHOCTH arperara nocie cpadaTbIBaHHs 3aIUT
0 TOKYy WIA HANpsHKCHUIO HEO0OXOAMMO OOECTOUYMTh arperaT BXOJHBIM BBIKITIOUATENEM,
PacoyIO’)KEHHOM Ha JABEpIIe UTa, U uepe3 10 cex. BKIIOUUTh €r0 BHOBb.

9. KOHTPOJIbHO-U3MEPUTEJIbHBIE ITPUBOPbI
9.1 KoHTpOIb BBIXOJHBIX TAPAMETPOB OCYILECTBIISCTCS HEMIPEPHIBHOM IM(PPOBOI MHANKALIMEH

3HAYeHUH BBIXOJHOTO TOKA W HANpPSHKEHUS HAa MHOTO(YHKIMOHAIBHOM KHAKOKPHUCTATMUYECKOM
rpadM4ecKkOM HHAMKATOpPE, pPACIOJIOKEHHOM Ha  MaHeNd YIpaBieHUs. TOYHOCTh H3MEpeHHS
HanpspkeHud — 1,5%, Tokxa — 3%.
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10. OPI'AHBI YIIPABJIEHUA U UHAUKAILIUN
10.1 Ha nuneBoil NOBEPXHOCTHM BBIHOCHBIX WJIM BCTPOECHHBIX IaHENEW YIpaBlIECHUs

pacroyio)kKeHbl  MHOTO(QYHKIIMOHAIBHBIM  JKUJKOKPUCTAJUIMYECKHH  MHIUKATOP, CBETOJUOJIHBIE

unaukatopsel «<PABOTA», «KABAPUS», «BYDEP» u kHONKY ynpaBieHus « »(BKJIIOUEHUE),
«» (BO3Bpar), « » (CTpelnka BBepX), « » (CTpelika BHU3), «» (BBOM).
10.2 HazHaueHHe KHOTIOK yIpaBJICHUS:

a) < » - pmuatenasHoe (Oonee 1¢);

0) <» BO3BpAaT K IPEAbLAYIIEMY 3HAUCHUIO YUCIOBON BEIMYUHBI U3MEHAEMOI0 IIapaMeTpa;

B) « » - IIEpEMEILEHNUE HA CTPOKY MEHIO BBEPX MJIM MU3MEHEHME YHCIIOBOTO IIOKA3aTENs B
CTOPOHY YMEHBIIEHUS

I) « » - BXOJl B BHIOpPAaHHBIN ITYHKT MEHIO, Jajiee — MpeUI0KEeHNE U3MEHEHUsI YUCIIOBOTO
[IOKas3aTens, NpPU CIEAYIOIIEM HAXXKAaTUM — BHECEHHE HOBOIO 3HA4YCHUS B IIAMATb, WU3MEHCHHE
nokaszaTess Ha (PU3NYECKOM YPOBHE U MEPEX0] Ha3aa B BEIOPAHHBIN MyHKT MEHIO

I) « » - TIEpEMELICHNE Ha CTPOKY MEHIO BHU3 WJIM U3MEHEHUE YMCIIOBOIO IOKA3aTels B
CTOpPOHY YBEIMUYEHHUS.
10.3 Ha3HaueHue CBETOUOIHBIX HMHAUKATOPOB:

a) «<PABOTA» - cBeueHHE CUTHAIM3UPYET O MOAKIIOUYEHHOMN Harpy3Ke

0) «<ABAPUS» - cMm. 1. 8

B)«BY®EP) - cBeueHHe CUTHAIM3HPYET O HAXOXKICHUHM B OydepHOM pexHMe HIU
CHUTHAJIM3UPYET 00 OKOHYAHUM LUKJIA 3apsSJIKM B aBTOMAaTHYECKOM PEKUME U BPEMEHHOM IEpexoje B
Oy(epHBIN peKUM.

10.4 PaGouas 30Ha MHAMKATOpa pa3zeiieHa Ha JBE YaCTH — 30HA M3MEpPEHUs (ClIeBa) U 30HA
MEHI0O M YyIpaBieHUs (cmpaBa). B 30He H3MEpeHHs OCYILECTBISETCS HENpEpbIBHAs WHAMKALUS
3HAYeHUN HaNpsHKEHUs (BBEpXy) B BOJIbTaxX M TOKa (BHM3Y) B amrepax. B 30He MeHI0 mHpopMmaims
BBIBOJUTCS  JTHAJIOTOBBIM CIIOCOOOM Ha PYCCKOM S3bIKE B 3aBHCHUMOCTU OT TEKYLIETO peXHUMa H
IIYHKTa MEHIO.

10.5 Ha nBeprue mkada MMeeTcss MHIUKATOP CHHETO IBETa HAJMYMs HANpPsDKEHUS MUTAIOIIEH
cetu 380B. CBeueHMe HHIMKATOpa MPOMCXOJUT MPH HAIMYMM JIIOOBIX JBYX (a3 BXOJHOTO
HaIpPsDKEHHUS.

10.6 Ha nBepue mkada ycTaHOBJICH BBIKIIOYATEb MUTAHHS arperarta.

11. YKA3AHUS MEP BE3OITACHOCTH

K 00cnyXuBaHHIO U PEMOHTY BBIIPSIMHUTEIBHOTO arperara JOIMYCKAIOTCS JIMIA, W3YyYUBIIHE
KOHCTPYKIIMIO arperara, TEXHUYECKOe OIMCAHWE W TPOILIEANINE COOTBETCTBYIOIIMHA HHCTPYKTaX.
OOyuenne OOCTYXHBAIOIIErO IEpcoHala JOJDKHO IPOBOJUTHCS IO PYKOBOACTBOM OIBITHOTO
CIELMANINCTa, OTBETCTBEHHOTO 3a JKCIUTyaTaluio arperara. OOydaeMmblii MOXET HpPOM3BOJIUTH Ha
arperate Jt00bie pabOThI TOJIBKO C pa3pelIeHus 1 1o/l HaOI0IeHeM 00yJaroIero JuLa.

11.1 Texnuka 06e30mMacHOCTH:

1. IIpu mpoBeaeHUU MPOPUIAKTHUECKUX U PErIaMEHTHBIX pabOT, OCMOTPOB U MPHU M3YyYECHUHU
KOHCTPYKIIMH arperaT JOJDKEH ObITh OTKITIOUeH oT cetu 380B.

2. [leperopeBiue MpeaoXpaHUTETHN TOJHKHbBI ObITh 3aMEHEHBI UCIIPABHBIMHU.
Bo wu30exaHue HeCYacTHBIX CJIydaeB M aBapuil yYCTaHOBKAa CaMOJEIbHBIX M  HEMITATHBIX
NpeJoXpaHuTenel He paspemaercs. [locime 3aMeHbl BBIIEAIIMX W3 CTPOS IMPEIOXPAHUTENEH WIIH
JIPYrUX OHIEMEHTOB CXeMbl HEOOXOJAMMO YCTAaHOBHUTH IPUYMHBI BBIXOJA W3 CTPOs. YCTPaHUTH
HEHUCIPaBHOCTh U TOJIBKO MOCIIE 3TOTO BKIIOYAThH arperart.

3. B mpoumecce 3kcrutyaTanud HEOOXOAMMO TPOBOJUTH CHUCTEMATUYECKUH KOHTPOIb
3a3eMJIeHHs Kopryca arperara. lcmonp3oBaTh Ui 3a3eMJICHHS Kakue-TM0O TPOBOJHHUKH, HE
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IIpeHa3HAaYEHHbIE I 9TUX LEJIEH, 3allpelaeTcsl.
4. Ilpu nmpoBeaeHUU NMPOPUIAKTHYECKUX M PETJIAMEHTHBIX paboT HEOOXOIMMO IMOJIb30BATHCS
MHCTPYMEHTOM C JUAJICKTPUUYECKUMHU PYKOATKAMHU, COOJIOAATh MAaKCHUMAJIbHYIO OCTOPOXKHOCTb
KacaTbCi TOJIBIMH pYyKaMH JIIOOBIX BHYTPEHHUX JeTajled arperata NpU HAXOXACHUU €ro IO
HaIpsDKEHUEM KaTeropUYeCKH 3alperiaeTcs.
B ocranpHOM pyKOBOJCTBOBATHCS IMpaBHJIAMH 10 TEXHUKE OE30MaCHOCTH JJIS YCTAHOBOK C
pabouem Hanpspkenuem 10 1000 BOJIBT.

12. IOAT'OTOBKA K PABOTE

12.1 B mpouecce MoAroTOBKH arperara K padoTe BBIMOIHUTE CIEIYIOLINE ONepaIiu:

a) IPOBEPHTE HAJEIKHOCTh 3a3EMJICHUS arperara;

0) mpoBepbT€ U TMOJATSHUTE BCE KOHTAKTHbIC COCAMHEHUS, YOEIUTEeCh B MCIPABHOCTH
KOMMYTAlIMOHHBIX annapaToB B 1enu nutanus 380B arperara

B) yOeIMBIINCH B OTCYTCTBUM HANpsDKEHHMS Ha NHTaoUleM kalelle, OTCOCIUHHUTE €ro OT
BXOJHBIX KJIeMM arperata. [IpoBepbTe conpoTuBieHue U30ysun a3 kadbemst «Ay», «B» u «C» mexay
co00il 1 OTHOCUTENILHO KopItyca arperara. [IpoBoom ¢ cedeHreM 1MM.KB. COETUHUTE MEXIY COOOi
BXOJHBIE KIeMMBI «A», «B» u «C» M, BKIIOUMUB BBbIKIIOYaTedb S1, U3MEpPbTE COMPOTHUBIICHUE
M30JISILUY MEXKIY BXOJHBIMU KJIEMMaMU M KOPILyCOM (3e€MJIeil) arperara ¢ IOMOIIbI0 METOMMETpa C
pabounm HanpspkenueM S00B. ConpoTuBieHne u3oisnuu kabemns JokHO ObITh He MeHee 10MOwm, a
COIPOTHUBIICHUE U3OJISLIMU arperara B. HOPMaJIbHBIX YCIOBHUSAX B XOJOJHOM COCTOSIHHH JOJDKHO OBITH
He MeHee S0MOwm. Ilocne u3mMepeHus CONPOTUBIEHUS M30JSALUU MEPEBOIUTE BBIKIOYATENb S1 B
MOJIOKEHHE "BBIKIIIOYEHO" M MPUCOEANHUTE Kabelnb MUTaHUs arperata 0OpaTHO K BXOJHBIM KIEMMaM.
[Monkmounte Kk kiemmam "BbBIXO/" narpysky. Bxmounte arperar. Beibepute HE0OXOUMBIN peKUM
paboThI (aBTOMAaTHYECKUH, pydHOH, Oy(hepHbIit)

12.2 Heponyckaercsi npoBe/icHHE MCHBITAHWI NPOBEPKH NPOYHOCTH M30JSIMH 10O
BBIXO/]Y BBINPSIMUTEJIBHOIO arperara, TaKk KaK 3TO0 MOkeT NPHBECTH K BBIXOAY M3 CTpoOs
MMKPO3JIeKTPOHHBIX KoMnoHeHToB (15.15 'OCT P 54585-2011).

Eciin BeINPAMHUTEIBHBIN arperar BCTPOeH B pacnpeaeauTeabHOe YCTPOHCTBO (IIUT), TO
IpY__ NPOBEJACHUN MCHbITAHMI NPOBEPKH NPOYHOCTH HW3O0JSIIMM __ pPACHpedeTUTeIbHOr0
YCTPOICTBA (IMTA) BHIXOJHBIC IENH Arperara A0 KHbI ObITh OTKJIIOYEHBI.

12.3 IIpocneaure, 4ToOBI BEHTHIISIIMOHHBIE OTBEPCTHS HE 3aCIOHSIIM IOCTOPOHHHUE MTPEIMETHI
1 IOBEPXHOCTH.

13. HOPAAOK PABOTHBI
13.1 Ilpu BkIIOYeHHMH B palbOTy BBIIPSIMHUTEIBHOTO arperara MPOU3BOJUTE CIEIYIOLINe
oTepanuu:

a) ToJaiiTe Ha BXOAHbIE KJIEMMBl arperara HampshkeHHe ceTd. Biiounte arperar
BBIKIIIO4arenem Sl.

0) BbIOEpUTE HEOOXOIUMBIN PeKUM pabOTHI (ABTOMAaTHUECKUH, pyUHOH, Oy(hepHBbIil).

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

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

o) s  obOecreueHHs ONTUMAJIBHOM €MKOCTM W MaKCHUMAalbHOTO pecypca pabOThI
aKKyMYJIATOPHBIX OaTapeil cieayeT Mpou3BOJUTh TEMIIEPATYPHYIO KOPPEKIIMIO 3HAUCHUS HANPSHKESHUS
OydepHOro pexxnuMa U HanpspDKEHUs: abcopOIuu coriiacHo Tadmuie 2.

€) mpu cpabaThIBaHUU 3allUT IO TOKY M HANPSHKEHUIO HEOO0XOJAUMO KPaTKOBPEMEHHO
o0ecTouuTh arperar Belkioyarenaem S1.

) IPU HEOOXOIMMOCTH OTKIIIOUEHHS Harpy3KH UCIob3yiTe KHonky "BKJI".

3) B ciny4yae mpoBeleHHs paboT Ha Ab BHuUMaTenbHO coOMIOaiTe MOPSAOK MOJIKIIOUEHUS:
BKJIIOUANTE arperar B CETh TOJIBKO ITPH NMOAKIIOUEHHON AD;
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Tabmuna 2
Temmeparypa xopimyca Hamnpspxenue Gydeproro pexxima (6e3 ydera Hamnpspxenne abcop6rmu (6e3 yaera
aKkkymyisiTopa, °C T1a/ICHUS] HaNpsDKEeHHs Ha Kabene), B T1a/ICHUS] HaNIpsDKEeHHs Ha Kabene), B
mutyc 20 260 260
mumyc 10 257 260
0 252 260
10 247 260
15 242 260
20 240 257
25 238 255
30 235 253
40 229 247
50 223 242

13.2 Bo u3bexanue cay4aifHOTO BBOJA CIHMIIKOM OOJIBIIOrO 3HAUEHHS TOKA B PEKUME PYYHOU
YCTaHOBKHM TOKa HACTOSTEJILHO PEKOMEHAYETCS OTKIIOUWUTH Harpy3ky kHomnkoi "BKJI", yctaHOBUTH
Heo0X0AuMBIH TOK, HaxkaTh "BBO/I" 1 moaxmounTts Harpy3ky kHonkoi "BKJT".

14. OBCJYKUBAHUE B YCJIOBUAX JJIUTEJIbHOI'O BE3JEHCTBUS

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

a) OYMIIATh HAPYXKHbIE NOBEPXHOCTHU arperara oT IbUIN U TPsI3U;

0) MpOU3BOJUTH BHEIIHUI OCMOTp arperarta;

B) IPOBEPSTH HAJIC)KHOCTh KOHTAKTHBIX COEAMHEHUI;

T') IPOBEPATH COCTOSTHUE M30JISAIMM arperaTra, COIpOTUBICHUE KOTOPOU JOJDKHO OBITh HE HIKE
50 MoM B HOpMaJIbHBIX KIMMATUYECKUX YCIOBUSX;

14.2 Tlpu nurenbHBIX, 60Jiee Tpex MecsleB, IepepbiBax B paboTe arperarta, Ui MOAJep KaHus
€ro B TOTOBHOCTU K JEHCTBHIO HEOOXOIUMO JOTIOJHUTENIFHO K BBIIIECKa3aHHOMY IPOU3BOINTH
MPOBEPKY arperata Ha (GYHKIIMOHUPOBAHUE B CIEAYIOIIEH OCIeI0BATEIbHOCTH:

-IIOAKJIFOUUTH HArpy3Ky Ru=11 Owm, 4,5kBT;

-BKJIIOUMUThH arperar;

-YCTaHOBUTH CUJIOBOW PEeKUM paboThI ¢ HanpsikeHuem 220B;

-TIpY 3TOM MHAMKATOP JOJIKEH MOKa3bIBaTh BeanunHy HanpsokeHus 220 B u tox 20A;

-OTKJIIOYUTH arperar.

14.3 Koncepanus

B ycnoBusax amutensHOro 0e3/1eiCTBHS arperaT MOKeT HaXOAUThesl 0e3 KoHcepBaluuu He Ooliee
IIecTH MecaLeB. J{J1s KoHcepBaIiK arperata HeoOXoaUMO:

— IEMOHTHPOBATh arperaTt

—OUYUCTUTH OT TPSA3U U KOPPO3UH OTKPBITHIE (HE3AIIMILEHHBIE) AE€TAIH arperara;

—BOCCTAaHOBUTb HapYyLLIEHHOE JJAKOKPACOYHOE NOKPHITUE MMAHEIN U KOPITYCOB;

— arperar IOMECTUTh BMecTe ¢ ocymmuTeneM (Mmemouek ¢ cuukarenaem 'OCT 3956) B uexon
n3 nomuatuneHoBoi 1ieHku ['OCT10354. Uspenue nnoTHO 3akpbiBaloT M onedarsiBaroT. Ilocie
KOHCEpBAlMM yCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTCTBOBaTh Karteropuuu 1 mo 'OCT 15150-
69 (oramMBaeMble U BEHTHJIMPYEMbIE CKJa/bl, XPAHWJIMUIIA ¢ KOHIUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUU ¢ KIMMaTUYeCKuM ucnoanenuem OM4.

14.4 TlepexoHcepBalus U3ENNs AODKHA IPOBOAUTCS Kaxkaple 12 MecsieB nociae KOHCEpBaluu
U3JIeNHs B COOTBETCBUH C 11.14.3:

— pacredarainTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTH HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperara;

— arperar IoMeImarT BMecTe ¢ ocymuTeneM (memodek ¢ cunukarenaem I'OCT 3956) B uexon us
nomuaTuiieHoBoM mieHkn ['OCT10354. Wsznenwe miOTHO 3akphiBalOT M onedarbiBaioT. [locine
KOHCEpBAIMK yCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTcTBOBaTh Karteropuuu 1 mo 'OCT 15150-
69 (oramMBaeMble U BEHTHIMPYEMbIE CKJIa/bl, XPAHWIMUINA ¢ KOHIUIMOHUPOBAHUEM BO31yXa) IJIf
U3AEIIUU ¢ KIMMaTUYeCKUM ucnoanennem OM4.
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14.5 PackoHcepBaLuio U3A€IUs Ui IPUBEJCHMS B COCTOSIHUE TOTOBHOCTH K MCHOJIb30BAaHUIO 110
HA3HAYEHUIO HEOOXOMMO IPOBOJHUTH B CIEAYIOIIEM MOPSAKE:

— pacredaraiTe ¥ OTKpOMTE MOJIMATUIIEHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE IPSI3U U KOPPO3UH HA arperarax;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTE HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperaTta;

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

Jlnst BBOJa arperara B paboTy 1Mociie KOHCEPBAlMK HEOOXOIMMO BCE METAJUIMYECKHUE IETATH U
Kperex, MoJyIekaliue KOHCEpPBAIlMM, OYUCTUTh OT MBUIM MU MPOTEPETh XJIOMYaTOOYMaKHOU OS3bI0
I'OCT 11680-65 nnu uncrtoit Betomsto 'OCT 5354-47, cmouennoro B cnupre ['OCT 5962-67 nnmn
yaircniupure 'OCT 3134-52.

15. IVTAHOBO-ITPEAYITPEAUTEJIBHBIE OCMOTPbI U PEMOHTbBI

ArperaT J0JDKEH MOJBEPraTbCsi OCMOTpPaM M PEMOHTY B CPOKH, YCTAHOBJIEHHBIE '"IIpaBHIIaMU
o0OCIyKMBaHUsSI CYJOBOTO 3JeKTpooOopynoBanus". TexHudyeckoe oOCITyKMBaHUE MPOBOJUTH 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 IPOU3BECTH BHEIIHUI OCMOTD;

B) OYMIIATh HApYXXHBIE TIOBEPXHOCTH arperara oT MbUIK U TPSI3H;

T') IPOM3BECTH YUCTKY DJIEMEHTOB arperara c)kaTbIM BO3JYyXOM JaBJIEHUEM He Ooiee 2 aTM.

1) IPOBEPSATH HAIEKHOCTh KOHTAKTHBIX COEIMHEHUI;

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

16 YTUIN3AUA

Kpurepruem mpenenbsHOro COCTOSIHUS U3EIHS SIBIITIOTCS BRIpa0OTKa pecypca anmnapara,
HEBO3MOXXHOCTH UJIM TEXHUKO-3KOHOMHUYECKasi HEelleIeco00pa3HOCTh BOCCTAHOBICHUS
pabotocnocoOHOro coctosnus. [locne yctaHOBIEHUS HETPUTOJHOCTH anmnapaTa K SKCIUTyaTalii OH
IIOJUICKUT CIIMCAHUIO M YTUIM3ALMHU 110 JEHUCTBYIOLIUM B OpraHU3alUAX-1101b30BaTeIAX
UHCTPYKLUSIM.

N3pnenue He NpeACTaBIsAET OMACHOCTD JUIsl )KU3HU, 3J0POBbs JIIOAEH U OKPYKAIOIIEH Cpelbl I10CIe
OKOHYaHUs CPOKa CIY>KOBbI, yTHIIN3ALUs €r0 MPOU3BOAUTCS 0€3 MPUHATHS CHICIIHATBHBIX MEP 3aLUThI
OKpYKarOILEW Cpeibl.

[Topsnok yrunu3anuu onpeneseT Oprauu3als, SKCILIyaTUPYIOLas U3Ieiue.
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