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1. BBEAEHHUE
1.1 TexHuueckoe ONHMCAHME W HMHCTPYKLHS MO SKCIUTyaTalluu TMpPETHA3HAYEHBI IS
u3ydeHus: ycTpoiicrBa arperara BAT24200 flamee — arperar), a TakKe JUIs TPaBHIBHOM

AKCIUTyaTaI[My arperaTa ¥ ero TEXHHYECKOTO OOCITYKHBAHHUS.

1.2 B cocraB TeXHHYECKOIO ONUCAHUS M HHCTPYKIUHU IO SKCITyaTallud BXOJST
CBEJICHHS O HA3HAUYEHUM, YCTPOMCTBE WM MPHUHIUIE JEUCTBHS BBIIPSIMUTEIBLHOTO arperara M €ro
COCTAaBHBIX 4acTed, €ero TEeXHUYECKUE XapaKTePUCTHKH, CBEIEHUS IO HCIOJIb30BAHHUIO,
TPAHCIIOPTUPOBAHUIO, XPAHEHUIO, TEXHUUYECKOMY OOCIy)XMBaHHMIO, a TaKXe YyKa3aHhe Mep
0€30MMacHOCTH MPHU padOTe C arperaToM, IPHUIOKEHUS.

2. HABHAYEHMUE AT'PEI'ATA
2.1 BrempsMmuTenbHBIA —arperar mOpenHa3HaueH Ui mpeoOpa3zoBaHMs  Tpex(azHOro
nepemenHoro Hanpspkenus: 380 B wacroroit 47...63['11: B cUJI0BOM peXuMe - B CTaOMIM3UPOBAHHOE
MIOCTOSTHHOE HAINpSDKCHUE, B 3apsIHOM DPEXHME - B CTaOMIM3UPOBAHHBIA TOK ISl 3apsIKH
AKKYMYJIITOPOB B PYYHOM U aBTOMATUYECKOM PEKHMAX.
2.2.Arperart paccuuTaH AJi1 padOTHI B CICAYIONUX YCIOBUSAX:
a) TeMmIeparype okpyxkaromiero Bo3ayxa ot -10 no +45°C;
0) OTHOCHTENIbHOM BIaKHOCTH Bo3ayxa 10 98%npu Temmeparype 20£5C;
B) JUTMUTEJIBHBIX BUOpAIMI U YIaPHBIX COTPSICCHUN;
r) HaKJIOHOB 710 45° B 100YI0 CTOPOHY;
1) IpH KoJieOaHMSIX JaBJICHUS BO3/yXa B Mpe/eiax 9,%10* -13,% 10 ITa (700-1000vm pT.
CT.) ¥ IIPH KPaTKOBPEMEHHOM TOBBINICHHH JaBICHUS BO3IyXa B ToMenienuu 10 19,610 ITa (1470mm
pT. CT.).
IIpuMeyaHue: arperat He JOIMYCKAeT IKCIIYATAIMI0 B aTPECCUBHBIX CPeax, CoAePKAIIUX Mapbl
KHCJIOT M 1IeJIoUeil B KOHIEHTPauHusX, pa3beJaloluX MeTa/LUl U W30JMAIHI0, a TAKXKe B Cpeaax ¢
TOKONPOBOASIIEH U B3PbIBOONACHOH NMbUIBIO.

3. TEXHUYECKHUE JAHHBIE ATPET'ATA

TexHuueckue NaHHBIE BBIMPSMUTEIBHOIO arperara MpuBeAeHbl B Tabmuue 1.

Taomuma 1.
1 |IIuraromas ceTsb:
- HampshKeHue , B 380
-ygacrora, ' 47...63
- yucyo a3 3
2 |IloTpebnsiemast MOITHOCTH U3 CeTH, KBT, He Ooree 7,6
3 |Bwxon :
- BEIXOJHAsI MOIIHOCTE, KBT, He Oonee 3,0
- TMarnas3oH HanpspKeHui , B 18...30
- IWaIa3oH TOKOB, A 1...200
- KoappuuueHT nynscanuii, %, He 6osee 1
- yCTaHOBUBIIIEECS OTKJIOHEHUE BBIXOHOTO HampspkeHus, %0 +2
- YCTAHOBHUBIIICECS OTKJIIOHCHUE BBIXOAHOTO TOKa( B 3apsiiHOM pexkume), %0 5
4 |KoaddunueHT MOITHOCTH, HE MEHEE 0,90
5 |kng 0,90
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4. YCTPOUCTBO U PABOTA ATPETATA

4.1 KOHCTPYKTHMBHO arperaT BBIIIOJIHEH B BHJE HABECHOrOo OeckapkacHoro mkada, ¢
BCTPOEHHOM naHenbto ynpasneHus [IYBA.

4.2 Tlpunnun paboOThl arperara OCHOBaH Ha MPEOOPA30BAHWU TMEPEMEHHOTO HANPSHKCHUS B
TaIbBAHUYECKH DPAa3BA3aHHOE  HAMPSOHKCHHE C TOMOIMIBI0 BBICOKOYACTOTHBIX IpeoOpa3oBaTenei,
cTabUIM3aluy U PEryJIUPOBKH HANPSOKEHUS U TOKA Ha 33aJJaHHOM YPOBHE C IMOMOIIBIO0 IHHU(PPOBOIt
CUCTEMBI yIIPaBJICHHUS.

5. PABOTA ABTOMATHUKHA

5.1 HopmanbHoe (HYHKIIMOHMpPOBAHHE arperata OOeCHedYMBACTCS CHUCTEMOU YIpaBJICHUS,
KOTOpasi 00ecreynBaeT peryJIupoBaHre BBIXOIHBIX MAPAMETPOB B HECKOJIBKUX pexumax. BriOpanHbie
3HAUEHUS TApaMETPOB U PEXKUM YIpaBleHUs (UKCHPYIOTCS B DSHEPrOHE3aBUCHMOM MaMATH U
COXPAHSIIOTCS MOCJ€ BHIKIIOYSHHS] TUTAHUS.

5.2 BrIIpsIMUTENBHBIN arperat MOKeT padoTaTh B CIASAYIOIINX PEKUMAX

a) «aBTOMATHYECKHMii» - PEKUM, MpeaHa3HAUYCHHBINA JJISI aBTOMAaTH4YeCKOi 3apsaaku Ab.
Tok W HampsHKEHHE W3MEHSIOTCS MO CHEIHAlbHOMY QJITOPUTMY B 3aBHCHUMOCTH OT IapameTpoB
akkymynaropa. J{ias HopMaiabHOro (YHKIIMOHHPOBAHMS JAHHOTO PEKKMMa Ha IaHEIH YNpaBiIeHUS
HEOOXOJUMO 3aJlaTh BEIMYHMHY 3apsAIHOTO TOKa (B 3aBUCHMOCTH OT E€MKOCTH aKKyMYJISITOPHOM
Oarapen), BEIUYHMHY HampsOKeHHs abcopOuuu (3apsaHOoe HampsukeHue), OydepHoe HampsuKeHHE.
Hanpsoxenne abcopbunn u OydepHoe HanmpspKEHHE 3aBHCAT OT TEMIIEpaTyphl OKpYKarollel cpeabl u
YCTaHaBIIMBAIOTCS B COOTBETCTBUU C Ta0I.2.

0) «cmaoBOW» - peXUM, TpenHa3HAueHHBIM UL TUTaHUA  TOTpeOHuTenen
CTaOUITM3MPOBAHHBIM HAINpSHKEHUEM IMOCTOSIHHOTO ToKa. B 3ToM pexume nomyckaercs MOACTpOHKa
BBIXO/IHOTO HAMPSHKEHUSI.

B) «PYYHO#» - pEKuM, NpeAHA3HAYCHHBIN s pydHoi 3apsaaku AB. B stom pexume
BPYYHYIO YCTAHABIIMBAIOTCS 3apsaHOE HampsbkeHHe W TOK 3apsga Ab. 3apsg mpousBoguTcs
(buKCUPOBAaHHBIM TOKOM. MOMEHT OKOHYAHUS 3apsijia B ’TOM CIIydae OMpeaeNsieTcs 00CIyKHUBAIOIINM
IIEPCOHAJIOM.

5.3PaboTa B aBTOMaTHYECKOM PEKUME.

[Tpu BKJIFOUEHWW HATPY3KH U3 aBTOMATHYECKOTO pEeXMMa WM BKIIOUEHUHU arperara ¢ paHee
YCTaHOBJIEHHBIM aBTOMATUYECKUM PEKUMOM 3apsa Ab mpou3BoaUTCs ClaeayOIM 00pa3oM:

a) OcymecTrisercs 3apsaka AbB 3alaHHBIM 3apsSAHBIM TOKOM C KOHTPOJIEM BEIHYHHBI
HaNpsDKEHHMs HAa BBIXOAHBIX KiIeMMax arperarta Usux 10 MOMEHTa, KOTJa HaNpsyKEHUE Ha BBIXOJHBIX
kiaemmax arperata Upyx Oyner paBHO Uaiscopouwm. BenndrHa MakCUMaIBHOTO 3apsiIHOTO TOKA 3a1aeTcs
10JIb30BaTEIEM B 3aBUCUMOCTH OT eMKocTH AbB u paBHsieTcss 1/6 ot atoro 3HaueHus (lap = EMKOCTB
AB (a-u) / 6).

0) /lasiee BBIMOTHSIECTCS 3apsi/l OCTOSHHBIM TOKOM C OTPAaHUYEHHEM HAIPSKCHUS HA BBIXOIHBIX
kiaeMmax arperata Usux 3HaueHHeM paBHBIM  Uageopoumn. 110 Mepe 3apsina Ab, moTpeOisemslii MU TOK
nagaet. [Ipm yMeHBIIEHHUH MOTPEOIIEMOr0 aKKyMyJIaTOPOM TOKa 10 3HadeHuss MeHee 6% ot
MaKCHMaJIbHOTO 3apsiIHOTO TOKa WMIM MEHEee JBYX amIiep, 4epe3 SMHUH. MPOUCXOTUT MEPexo]l B
OydepHbIli peXuUM C MOJACpPNKAHHEM BBIXOJHOTO HampsbDkeHHs Ha ypoBHE Usygpeproe. [IpH 3TOM,
MaKCUMaJbHBIA OT/AaBaéMblii arperatoM TOK HE OyJeT TMpeBbIIAaTh BEIHYUHBI 33IaHHOTO
MaKCHMaJbHOTO 3apsTHOTO TOKA.

MakcumanbHoe Bpems 3apsiia Ab B aBTomaTmueckoM pekume (mpu HanpspkeHUU Upyx =
Uagcopounn) - 64, TOCIIE 4Yero arperar BBIMOJHHUT TEPEeXoJ] B Oy(QepHbI PEeXUM C TMOIIACpPKAHHEM
BBIXOJHOI'O HanpspkeHUst Ha YpoBHE Usygeproe. [IpH 3TOM, MakCHUMabHBIN OTJaBAa€Mblii arperaToM TOK
He Oy/eT mpeBbIIaTh BEIMYMHBI 33JaHHOTO MAaKCUMAaJIbHOTO 3apsTHOTO TOKA.

B cnyugae, ecnmu B OydhepHOM pexuMe BeIMUMHA HANPsDKEHUS HA KIEMMax arperara ymajuer
HIDKE Usypeproe-0,9B (AB paspsikeHbl), BBIIPSIMHUTEIbHBIA arperar BBIMOJIHUT 3allyCK HOBOTO IIMKIIA
3apsiga Ab B aBTOMaTH4eCKOM pPEXUME.

Ha nucniee manenu ynpasiieHUsl BBIBOAUTCS (DaKTHUECKOE HAMpPsDKEHUE Ha KJIeMMax arperarta
U OTJaBaeMbIi UM TOK.

[Tepexon B aBapuiiHBIN PEKUM CO CpabaTHIBAHUEM CHTHAJIA aBAPUH BO3MOXKEH B CIIydae €CIIH:
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- HaMpsDKEHUE Ha Harpy3Ke BBIIUIO 3@ PAaMKH JIOIMyCTUMOTO Juarna3oHa (Tabs.1)

- TOTpeOJIIEMBI TOK BBIIIEIT 32 PAMKH JOMYCTUMOrO auana3ona (tadi.l)

COpoc curnana aBapuu MPOU3BOAUTCS NP CHATUW MTUTAHMS C arperara.
IIpumeuanue: Tunoasi 3aBUCUMOCTb HamnpsikeHUs] a0copOIUu Uascopsumn U Oy(hepHOro HampsKeHUs
Usygeproe  OT TEMIIEpAaTypbl OKpYXKarolled cpenabl nmpuBeaeHa B Ta0m.2. [IpuBeneHHbIE HANPSKEHUS
Uatcopsumn ¥ Usygeproe 3aBUCAT OT THIA aKKYMYJIATOPAa U MOTYT HECKOJIBKO OTJIMYATCS OT TAOJUYHBIX.
[Ipu HacTpolike aBTOMATHYECKOTO 3apsHOTO peXUMa arperata HeoOXOAuMO YCTaHOBHUTH Uagcoptumn
ISl HanOoJpIelt pabodeit TeMrnepaTypbl OKPYKarOIIeH CpeIbl.

5.4PaboTa B py4HOM pEXKUME.

[Ipy BKIIOYEHHHM HArPy3KH M3 PYYHOTO peXUMa WM BKIIOYCHHH arperara ¢ paHee
YCTaHOBJIEHHBIM PYYHOM PEKUMOM 3apsa] Ab mpou3BoauTCs cieayonmm o0pa3om:

a) Jns 3apsinku Ab B pydHOM peXMME YCTaHaBIMBAIOT HAaNpsDKEHUE M TOK 3apsaa AD.
[TongkmrouaroT kaHan HaxkatueM KHonkol «BKJI». 3apsiaka Ab ocyiiecTBisieTcs 3a1aHHBIM 3apsIHBIM
TOKOM C KOHTPOJIEM BEIMYWHBI HANPSDKEHUS HA BBIXOAHBIX KieMMax arperata Us.x /10 MOMEHTa,
KOTI'Jla HalpsbKEeHUE Ha BBIXOAHBIX kiieMMax arperata Ugux OyZeT paBHO 3apsiIHOMY HalpsKEHUIO

0) Jlasiee BBIMOJIHSACTCS 3apsil MOCTOSTHHBIM TOKOM C OTPaHUYCHUEM HAIPSDKCHUE HA BBIXOIHBIX
kiemmax arperata Upux 3HaUCeHHEM paBHBIM BEIMUYMHBI 3apsiiHOTO HanpsbkeHus. [1o mepe 3apsaa AB,
noTpeOIIeMbIif UMU TOK TTaJIaeT

[Io ymomuaHuio arperaT TIOCTaBIsieTCs C MapaMeTpaMHM MPEAyCTaHOBJICHHBIMH IS
TeMIIepaTyphl OKpykKaroeii cpeasl 25°C.

Buumanmue: Iloakawdyenne Ab K arperary J0JKHO OCYUIECTBJISICTCH JI0 BKJIOYEHHS peKMMa

3apAIAKH.

5.5TIpu BKITIFOUEHUH BBIIPSIMUTEILHOTO arperata B padoTy U OTCYTCTBUH €r0 HEUCIIPaBHOCTEH
MIPOM30MIET KOMMYTaIIUsI KOHTAKTOB pelie "HEUCIPaBHOCTH BRIMPSMHUTEIIBHOTO arperara B pabouee
MOJIOKEHHE, COOTBETCTBYIOIIEE HOPMAIILHOMY PEKUMY paOOTHI arperara.

[TepexnHON KOHTAKT pesie "HEeUCIPABHOCTh BHIMPSIMHUTEIBHBIX arperaToB, BHITYCKAEMBIX 110
TY HHIIC.656342.002VY penakuus 2, cpabaTeIBaeT MpH CIASIYIOMUX HEUCTIPABHOCTSIX:

1 - Ileperpes

2 - O6paTHasi OJISAPHOCTb

3 - [leperpy3ka no ToKy (TOK MPEBBIIIACT YCTAHOBJICHHOE 3HaYCHNE MeHee ueM Ha 10%8B
teuenue 15c¢)

4 - Tleperpy3ka 1o HanpsKeHUK. CIIUIITKOM OOJIBIIIOE HAMPSKCHUE HA BBIXOJIE MOIYJIS
(mpeBbIIIacT yCTaHOBIEHHBIN MakcuMyM Oojiee yem Ha 0,5B).

5 - [leperpy3ka 1o HanpsKeHUIO. HAMPSHKCHUE HA BBIXOJIC arperata HUXKe MUHUMAILHOTO
YCTAHOBJICHHOT'O 3HAYCHUS (IIPU OTCYTCTBHHU MIEPETPY3KH IO TOKY).

6 - Moay./iu He BKJIKYEHbI WK cpadoTana 3almra Mo Iyei

7 - BoJibInasi meperpy3Ka 1o ToKy (TOK IMPEBBIIIACT YCTAHOBICHHOE 3HAUYCHHE OoJiee YeM Ha
10%38 TeueHue 2 c).

8 - [lpu moTepe nuTaHus arperaToM (WK TPH €ro OTKIIFOYCHHOM COCTOSIHUH)
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6. COCTAB AT'PET'ATA
6.1. Arperar BkiIO4aeT B ceOsl CETEBOW BBIKJIIOYATENb, MSATh COCIUHEHHBIX MapauIeIbHO
BBICOKOYACTOTHBIX ~ MMITYJIbCHBIX  mpeoOpasoBatenss A2...A6 tuma [IP-1000 (32V/40A),
ABTOMATHUYECKYIO CHCTEMY pEryJupoBaHus, coctosmyio u3 y3na ACP-2 w manenm ympaBieHUs
ITYBA, 6nok cereBoro ¢unstpa DL-10AE, mnary ynpaBnenust BeHTUisiTopamMu BE, BeHTHISTODSI,
3allMTHBIC IJIABKUE BCTABKU W KIEMMHBIC KOJIOAKH, Tpanchopmarop 380/2M, konTakTop. PaBeHCcTBO
BBIXOJHBIX TOKOB B COCIMHEHHBIX IMMapaJlJIeIbHO 3BEHBSX TMpeoOpa3oBaHUsl 00eCIeUnBaACTCS
CIIENUATILHON CleAsiel cucTeMor, a oOmiee HW3MEpeHHE BBIXOJAHOTO TOKAa — MPEHU3UOHHBIM
TBepaoTenbHbIM gatuukoM (B ACP-2). Ymopasiaenuwe mnpeoOpa3oBaTeIIMU OCYIIECTBIISIETCS Yepes3
ONTHYECKUE M30JIATOPHI. Ha BRIXO/Ie MMeeTcs 1eMb 3alIUThl OT OOPAaTHOM MOSIPHOCTH TOIKITIOUSHUS
akkymyinsatopa. Ilanens ympaBnenuss [IYBA mnpencraBiser coOol 3aKOHYEHHYIHO aBTOHOMHYIO
MHUKpPOIPOIIECCOPHYIO CHCTEMY, NUTaouytocs oT 0moka ACP-2 u cBsi3aHHYIO ¢ HUM C IOMOILBIO
MOCIIEI0BATENBHOTO.

7. HACTPOUKA ATPEI'ATA
[lepen mepBBIM BKIIOUEHHEM arperara HeoOXOAMMO BHUMATEIbHO 03HAKOMUTHCS ¢ 1.5, 12, 13.
[Tocne ycTaHOBKM BBIOpPAHHBIX 3HAUYCHHWH MapaMETPOB arperaT B JIOMOJHHUTEIBHOW HACTPOMKE HE
Hy)K7aerca. Bo3MoxHO, mOTpeOyeTcss TOJCTpOHKa HampsDKeHUs adcopOouuu u OydepHOro
HaIpsOKCHUS, OMUCAHHAs B I1.5.

8. SAIIIMTA ATPET'ATA

8.1 3ammTa arperara OT TOKOB KOPOTKOTO 3aMBIKAHUS OCYIIECTBISETCS aBTOMATHYECKUM
BBIKJIIOYATEJIEM T10 CETH MEPEMEHHOTO TOKa. 3amuTa 0JI0KOB mpeodpa3oBanus u 0j1oka ACP-2 ot
TOKOB KOPOTKOTO 3aMBIKaHHsI 00ECTIEUNBACTCS IABKUMHU MPEAOXPAHUTEIISIMH.

8.2 3ammTa OT BKJIIOYEHHS Ha HEHUCIIPaBHYIO HATPY3Ky OCYIIECTBIISIETCS CXEMOM yIpaBiieHUs
arperara, Mpu 3TOM KpPaTKOBPEMEHHBIC MEPErpy3KH HE BHI3BIBAIOT OTKIIOYCHHSI arperara. 3ammTa OT
MPEBBILICHUS] BBIXOAHBIX TOKOB OCYILECTBISIETCS B KaxJoM Moayjie mpeoOpazoBanus. [lpu
MPEBBIIICHUH BBIXOJIHBIM TOKOM HOMUHAIBHOTO 3HAYEHUS MOSBISIETCS MPEAYPEK A0 3BYKOBOM
CHUTHAJI C MOCJIEAYIOMUM CpabaThIBAHUEM 3aIUTHI IO TOKY U OTKIIOYEHHEM HArpy3KH.

8.3 3ammTa OT meperpeBa 4acTeil arperara OCyLIECTBISETCS OJIOKOM KOHTPOJISL TeMIIepaTyphl
Ka)XJIOTO MOJYJIs MpeoOpa3oBaHusl M TeMIiepaTypHbIMu ceHcopamu O1oka ACP-2. [Ipu npeBbimeHnn
TEMIIEPaTyphl PaJHaTOPOB CHIIOBBIX 3JIeMEHTOB KpuTHdeckoro 3HaueHus (90°C) BBI30OBET MOSIBICHUE
MpeAyNpexaaronero 3Bykoporo curnana, u Hamanucu "[leperpeB”. Uepes 10 cex HempepbIBHOTO
HaxoXJIeHus B coctosHuM '[leperpeB” mpou3oiger cpabaTbiBaHME 3aIIUTHI MO TEPErpeBy C
OTKJIIOUeHHEeM Harpy3ku. [loBTopHOE BKIIIOUYEHHE arperaTa BO3MOKHO MOCTIe TOHMKEHUS! BHYTpEHHEH
TEeMIIEpaTyphl (15 paguaTopoB CHIOBBIX 31eMeHTOB - 89C).

8.4 B cinyyae MOHUKEHHsI BBIXOJHOTO HANpsHKEHHUS BCIEICTBUME BHEHIHMX WM BHYTPEHHHX
NpUYMH HWKe 3HadyeHus 18B mpousBoauTcs mojayda MpEeaynpekIaloiero 3BYKOBOI'O CHTHANA, H
Bbljaua coodOmenusi "Huskoe BrIxomHoe HampspkeHue'. [lanpHelee HaXOXKIECHUE B 9TOM PEKHUME
paccMaTpuBaeTCs Kak KOPOTKOE 3aMbIKaHHE B HArpy3Ke U BelleT K ee oTKIo4YeHuto yepe3 10 cek.

8.5.1 B cnyuae ommbku mossipuoctd BHemrHed AKDB mpu mopkimroueHun arperata K CETH
BKJIIIOYCHUS  HArpy3Kd HE IMPOM30MIET, pa3facrcs MNPEeaylpeKIaoUi 3BYKOBOM CHUTHAI C
BKJIIOUeHUEM uHaukatopa "ABAPUS" u Beigadeit coobmenns "OOpaTHas MOJISPHOCTE" Ha JUCIUICE
ITYBA.

8.5.2 Oummoouynoe mnoakiawdeHue AKDB oOparHoH NOJSAAPHOCTHIO K
padoTaoiemMy arperaty Mo:keT NPHUBECTH K BBIXOAY M3 CTPOSl OTHAeJbHBIX Y3J10B
arperara u akKyMyJISITOPHO#i 6aTapen.

[Ipumeuanue: JIjis BoCCTaHOBJICHUSI pabOTOCIIOCOOHOCTH arperara mociie cpadaThIBaHUS 3alTUT
[0 TOKY WJIM HalpsDKEHUIO HEOOXOIUMO OOECTOYMTH arperar BXOIHBIM BbIKIOYareneM u depe3 10
CEK. BKJIFOUUTH €TO BHOBb.
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9. KOHTPOJIbHO-USMEPUTEJIbHBIE ITPUBOPBI

9.1 KoHTpoJIb BBIXOAHBIX IMAPAMETPOB OCYIIECTBIIACTCS HEMPEPHIBHON M(PPOBOH MHIUKAIUEH

3HAUEHUN BBIXOJHOTO TOKA M HANPSOKCHHS HAa MHOTO(YHKIIMOHAIBLHOM >KUIKOKPHUCTAIUTMYECKOM

rpadguyeckoM HHIMKATOpE, PpACIOJIOKEHHOM Ha  TMaHeIu YIpaBieHHs. TOYHOCTh HU3MEPEHHS
Hanpspkenus — 1,5%,toka — 3%.

10. OPT'AHBI YIIPABJIEHUSA U UHIUKALIUNN
10.1 Ha nuueBoil MOBEPXHOCTH BBIHOCHBIX WJIM BCTPOCHHBIX MaHENEH yIpaBiIeHUs
pacroyio)keHbl  MHOTO(QYHKIIMOHAIBHBIM  JKUIKOKPUCTAJUIMYECKHH  MHIMKATOP, CBETOJUOJHbIC
uaankaTopel <PABOTA», <KABAPUS», &BbYDEP» 1 kHONKY ynpaBieHus « »RKITIOUCHUE),

« » go3Bpar), « » ¢Tpenka BBepx), < » ¢Tpernka BHH3), < » §BOJI).

10.2 Ha3HaveHHe KHOTIOK YIIPaBJICHUS:

a) < » sumTtensHoe (6onee 1c);

0) < »BO3BpAT K MPEIbIIyLIEMY 3HAUEHUIO YMCIOBOW BETUUYUHBI U3MEHSAEMOTO ITapaMeTpa,

B) < » -[IepeMELIEHNE Ha CTPOKY MEHIO BBEPX WJIM M3MEHEHHE YHCIIOBOIO ITOKA3aTeNsl B
CTOPOHY YMEHBILICHUS

r) < » -BXOJ B BBIOpDAHHBIA MyHKT MEHIO, Jajee — MPeUIOKEHNEe U3MEHEHHS YUCIOBOTO
MOKa3arensi, NpU CIEAYIOLUIEM Ha)KaTUM — BHECEHHUE HOBOTO 3HA4YEHMs] B IaMATb, W3MEHEHUE
nokasarens Ha (PU3MYecKOM YPOBHE U MEpexo/1 Ha3a/| B BBIOPAHHBIN MYHKT MEHIO

a) « » -TiepeMellleHle Ha CTPOKY MEHIO BHHM3 MJIM M3MEHEHHUE YMCIIOBOI'O MOKa3aTess B
CTOPOHY yBCIHUCHHUS.
10.3 Ha3zHaueHue CBETOIMOIHBIX HHAUKATOPOB:

a) «<PABOTA>» - cBeueHHE CUTHAIM3UPYET O TOIKIIOUEHHON Harpy3Ke

0) kKABAPUS» -cm. 1. 8

B)<bY®EP» - cBedyeHHE CHUTHAIM3HPYET O HAXOKICHHM B Oy(pepHOM peXKHME HIIH
CHUTHAJIM3UPYET 00 OKOHYAHUU LUKJIA 3aps/IKU B aBTOMATUYECKOM PEKUME U BPEMEHHOM IEPEX0JIe B
OydepHbIN peXHUM.

10.4 PaGouyas 30Ha MHIWKAaTOpa pa3/elicHa Ha JBE YacTH — 30HA M3MepeHus (CiieBa) M 30Ha
MEHI0O W ympasieHus (cmpaBa). B 30He u3MepeHHs OCYIIECTBISICTCS HEMPEpbIBHAS WHIUKAIHS
3HAYeHMI HanpspkeHus (BBEpXy) B BOJbTaX M TOKa (BHU3Yy) B amrepax. B 30He MeHIO MH(pOpMAIHs
BBIBOAMTCS  JTHAJIOTOBBIM CIOCOOOM Ha PYCCKOM SI3BIKE B 3aBHCHMOCTH OT TEKYIIETO PEeXUMa U
MYHKTa MEHIO.

10.5 Ha aBepue mkada uMeeTcss HHANKATOP CUHETO IBETa HATWYHUS HANPSDKCHUS MUTAIOEH
ceru 380B. CBeueHWe HMHIUKATOpa NPOMCXOAUT TNPU HAIMYMM JIIOOBIX ABYX (a3 BXOIHOTO
HaIPSKCHUS.

10.6Ha nBepue mkada ycTaHOBIIEH BHIKIIOYATENb TUTAHUS arperara.

11. YKA3AHUSA MEP BE3OITACHOCTH

K o0cinykMBaHHI0O W PEMOHTY BBIPSIMHTEIBHOTO arperara AOMYyCKAIOTCs JIMIA, W3YYUBIIHE
KOHCTPYKLIMIO arperara, TEXHMYECKOE ONHCAHWE W MPOIISNAIINE COOTBETCTBYIOUIMH HHCTPYKTAXK.
OOydenue OOCITY)KMBAIONIETO IEePCOHANa JIOJDKHO IPOBOAUTHCS TIOJ PYKOBOJICTBOM OIBITHOTO
CIEIMANICTa, OTBETCTBEHHOTO 3a JKCIUTyaTaruio arperata. OOy4aeMblii MOXKET MPOM3BOAWTH Ha
arperarte JIloOble pabOThI TOJBKO C pa3perieHus U MoJ1 HaOIIoeHHEM 00yJaroIIero JIuIla.

11.1TexHnuka 6€30MaCHOCTH:

1. ITpu npoBeneHNH MPOPUIAKTUICCKAX M PETIIAMEHTHBIX padOT, OCMOTPOB W TIPU U3yUCHHUH
KOHCTPYKLIMU arperar A0JDKeH ObITh OTKIFOUeH oT cetu 380B.

2. Ileperopesmire NpeAOXPaHUTEIH JOKHBI OBITh 3aMEHEHBI HCIIPABHBIMH.
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Bo wu30exaHue HeCHYacTHBIX CJIy4aeB M aBapuil YCTaHOBKAa CaMOJEIBHBIX M  HEMITATHBIX
npeaoxpanuTene He paspemaercs. [lociae 3aMeHbl BBIMIEANIMX U3 CTPOSI MPEIOXPAHUTENEH WIIH
JPYTUX 3JIEMEHTOB CXEMbl HEOOXOAMMO YCTAaHOBUTH IPHYUHBI BBIXOJA W3 CTPOS. YCTPaHUThH
HEUCIPABHOCTH U TOJIBKO IMOCJIE 3TOTr0 BKIIIOUATh arperar.

3. B mpouecce »skcmimyaTtaniMu HEOOXOJMMO MPOBOJUTH CHCTEMATHYECKHHA KOHTPOJIb
3a3emMiieHusl Kopriyca arperara. lMcmonb3oBaTh [UIsi 3a3€MJIGHMsI KaKUe-TUOO TMPOBOJHUKH, HE
MpECaAHa3HAYCHHBIC OJId 3THUX uenef/'l, 3arpeuracTcs.

4. Ilpu npoBeneHUN NMPOGUIAKTHUECCKUX U PErVIAMEHTHBIX pab0T HEOOXOAMMO TOJIb30BAThHCS
UHCTPYMEHTOM C JIUAJIEKTPUYECKUMHU PYKOSTKaMH, COONIOAAaTh MaKCHUMAaJbHYIO OCTOPOKHOCTD
KacaTbCs TOJILIMM pPYKaMH JIIOOBIX BHYTPEHHUX JeTajeld arperara NpU HAXOXACHUH €ro Ioj
HaNpPsDKEHUEM KaTerOpHYeCcKH 3arperiaeTcsl.

B ocramraHOM PYKOBOACTBOBATLCA IMPaBHUJIaMH IO TCXHUKC 6630HaCHOCTI/I IJid YCTAHOBOK C
pabouem HamnpspkeHreM 10 1000BoabT.

12. IOAI'OTOBKA K PABOTE
12.1 B mporecce NOArOTOBKM arperara K paboTe BBITOJHUTE CACAYIOIINE ONEePaLH:
a) MpPOBEpbTE HAJIGKHOCTH 3a3EMIICHHUS arperara,
0) npoBephTE U MOATIHUTE BCE KOHTAKTHBIC COSAMHEHHS, YOSIUTECh B UCTIPABHOCTH KOMMYTAallMOHHBIX
anmapartoB B nenu nuranus 38MB arperata
B) yOeIUMBIINCH B OTCYTCTBHM HAIPSDKCHUSI Ha NUTAIONIEM Kabese, OTCOSIUHUTE €ro OT BXOJIHBIX
KieMM arperata. [IpoBepbTe comporuBieHue m3omauu (a3 kabems «A», «B» m «C» Mexay coboil u
OTHOCHTEIILHO KOpITyca arperara. [IpoBojjoM ¢ ceyeHneM 1MM.KB. COSIMHHUTE MEXIY COOOH BXOIHBIC KIEMMBI
«A», «B» u «C» U, BKIIOYNB BBIKJIIOYATeTh S1, M3MEphTe CONMPOTHUBICHHE H3OSLIUM MEXKAY BXOAHBIMH
KIEeMMaMHd W KOpIycoM (3emiieif) arperata ¢ IIOMOIIBIO MeroMmerpa ¢ pabouuM HampsbkeHuem 500B.
CormpoTuBiieHHE H30ISIMU Ka0elnsi TOoKHO ObiTh He MeHee 10MOM, a COnpoTHBIICHUE HM3OJSLUY arperara B.
HOPMAJIBHBIX YCJIOBHSAX B XOJOIHOM COCTOSHHU HOJDKHO ObITh He MeHee SOMOwM. Ilocne wu3mepenus
COMPOTHUBJICHHS U30JIALIUHU MIEPEBOANUTE BBIKIIOYATEIb S1B MmonoxkeHne "BhIKIIOUEHO" U MPUCOCIUHHUTE KaOeb
NUTaHUs arperata oopaTHO K BXOAHBIM kiemMaM. [loxkmiounte k kiemmam "BBIXO/I" narpysky. Bxitounte
arperat. Beioepure HEOOXOAMMBI PeXXUM PabOTHI (ABTOMAaTHYECKUiA, pyYHOU, Oy(epHBDIii)
12.2 Tlpocneante, 4TOOBI BEHTWIALMOHHBIE OTBEPCTUS HE 3aCIOHSUIM ITOCTOPOHHHE MHPEAMETHI U
HOBEPXHOCTH
13. HOPAAOK PABOTHBI
13.1 IIpu BriIOYEHHH B PAOOTY BBIIPSIMHUTEIBLHOTO arperara MPOU3BOAMUTE CIEAYIONUE
OIepaLuu:
a) oJIaiiTe Ha BXOIHBIC KJIGMMBI arperata HanpsbkKeHHe ceTH. BritounTe arperatr BbiIKiIodarenem S1;
0) BbIOEpUTE HEOOXOAMMBIA pEXHMM pabOTHl (aBTOMAaTHYECKHi, PYYHOH, CHIIOBOM), 3amalTe
MapaMeTpbl PEKUMA;
B) MOAKIIOYUTE HATPY3KY K BBIXOJHOMY KaHaJly arperara HakaTheM Ha kHonky “BKJI”;
r) B Ipoiiecce paboThI CIASAUTE 3@ COCTOSTHUEM BBIPSIMUTEIBHOTO arperata ¥ TOKaMH Harpy3KH.
1) TIPH HEOOXOJUMOCTH MPOU3BOUTE KOPPEKIIHIO 3HAUCHHUI M IEPEKITIOYCHUE PEIKIMOB.
€) s obecreueH sl ONTUMAIBHON €MKOCTH U MaKCHMAaJIbHOTO pecypca paboThl aKKyMYJISTOPHBIX
Oarapeil cieqyeT NPOU3BOAUTH TEMIIEPATYPHYIO KOPPEKIMIO 3HAYEHUs] HampsbkeHus OydepHoro
peXrMa U HanpspKeHUs: abcopOuuu corinacHo Tabnuie 2.
) TpU cpabaThIBaHUM 3aIIUT MO TOKY U HANPSDKCHUIO HEOOXOIMMO KPAaTKOBPEMEHHO 00ECTOYHMTH
arperar BeIKIIO4arenem S1.
3) IIpU HEOOXOIMMOCTH OTKIIFOUCHHSI HArPY3KH HCIOJb3yiTe KHonky "BKJI".

Tabnuua 2

Temneparypa xopmyca Hamnpsokenue 6ydeproro pexunma (6e3 Hanpsoxenune abcopbuun (6e3 yuera

aKkKymyJsitopa, °C ydeTa [aJeHus HalpsDKeHus Ha kabene), B naJeHus HanpsDKeHus Ha kabene), B
munyc 20 29 29
munyc 10 28.7 29
0 28.1 29
10 27.5 29
15 27.0 29

20 26.8 28.7
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25 26.5 28.5
30 26.2 28.2
40 25.5 27.5
50 24.9 27.0

13.2Bo u3bexxanue Ciiy4yaifHOro BBOAA CIUIIKOM OOJBIIOTO 3HAUYEHUS TOKA B PEKUME PYUHOM
YCTAaHOBKHM TOKa HACTOSITEIHHO PEKOMEHIIYETCsl OTKIIOYHTH Harpy3Ky kHomkoi "BKIJI", ycraHoBUTBH
HEOOXOUMBIN TOK, HaXKaTh "BBO/I" u moakmounts Harpy3ky kaonkoi "BKJI".

14. OBCHIY KUBAHHUE B YCJIOBUSAX JJIUTEJBHOI'O BE3I[EP1CTBPI$[

[Ipu mmurensHEBIX, Oostee 1 Mecsira, mepepsiBax B paboTe arperara, s MOAIEPKaHus €T0 B TOTOBHOCTH
K JICHCTBHUIO HEOOXOIUMO MPOBOIUTE CICIYIONTHE MEPOTIPHATHS

a) OYUINATh HAPYKHBIC TOBEPXHOCTH arperaTta OT MbUIH U IPS3H;

0) IPOM3BOANTEL BHEIITHUN OCMOTp arperara,

B) POBEPATH HANEIKHOCTH KOHTAKTHBIX COEIMHEHHIA;

T) IPOBEPSTH COCTOSIHUE U3OJIAIMK arperara, COIMPOTUBIIEHHE KOTOPOH MOKHO OBITH He Hike 50 Mom
B HOPMAJIBHBIX KITUMATHYCCKUX YCIIOBHSIX;

B yci0BHSX IIMTENBHOTO OC3[CHCTBHS arperaT MOXKET HAaXOAMThCsA Oe3 KOHcepBaluM He Ooinee 6
MecseB. /[ koHcepBanmm arperata Heo0X0IuMO:

—OYHCTHTH OT TPSI3H U KOPPO3HUH OTKPBIThIC (HE3AIUIICHHBIC) IETATH arperara,;

—BOCCTAaHOBHTH HApPYIIEHHOE JIAKOKPACOYHOE TIOKPHITHE TTAHETH U KOPITYCOB,;
—3aKpBITh arperaT MOJIMITIIICHOBBIM YEXJIOM U OTIeYaTaTh.

Jlns BBOJIA arperara B pa0boOTy MOCIIe KOHCEPBAIUK HEOOX0AUMO BCE METALITMYECKHE JICTAIH U KPETEeK,
MOJIJIC)KAIIME KOHCEPBAIMK, OYMCTUTE OT MBI U MPOTEPeTh XaomyaTrooymaxuoi 0s3pt0 'OCT 11680-65u1u
yrcroii Betombio 'OCT 5354-47 cmouennoro B cnupre ['OCT 5962-67wnn yaitrciupute [OCT 3134-52.

15. IIVTAHOBO-ITPEAYHPEAUTEJIBHBIE OCMOTPbBI U PEMOHTDBI

Arperar JOJDKEH NOABEPraThCs OCMOTPaM M PEMOHTY B CpPOKH, YCTaHOBJICHHBIC ''TpaBHJIaMHU
00CIy»KHBaHMsI CYAOBOr0 3JIEKTpoobopynoBanus’. TexHuuyeckoe oOciyxuBaHue npoBoauth mocie 30001
HETPEepHIBHON pabOTHI WM Mocie cyMMapHoi Hapabotku arperatom 30001. HO He pexe, yeM depe3 6 mec.

TexHuueckoe 00CTyKMBAaHHE 3aKIFOUACTCS B CICIYIOIIEM:

a) OTKJIFOYUTH [TUTAHUE arperara;

0) CHAITh HM>KHIOKO KPBIIIKY KIEMMHHUKOB U MPOU3BECTH BHELIHUI OCMOTD;

B) OYMIIATH HAPYXKHbIC TIOBEPXHOCTHU arperata OT MbUIN H TPSI3H;

T) IPOM3BECTH YHCTKY JJIEMEHTOB arperara C)kaThiM BO3JYXOM JIaBJICHUEM He OoJiee 2 aTM.

1) HEOOXOAWMO TPOBEPUTh W MOATSHYTh BCE KOHTAKTHBIC COCTMHEHHS W YOCIUTCS B HCIPABHOCTH
KOMMYTAI[MOHHBIX almapaToB B 1ienu nuTanus 380 arperara.

€) MPOBEPATh COCTOSIHUE U3OJISIIIUU arperara, COMPOTUBICHUE KOTOPOH JOJDKHO OBITh HE HUKE
50MOM B X0JIOTHOM COCTOSTHUHA HOPMATbHBIX KITUMATHYECKUX YCIOBHUSX.

16 YTUIIN3 AU

KputepueM npenenbHOro COCTOSTHUS M3/eNns SBISIOTCS BhIpabOTKa pecypca amnmnapara,
HEBO3MOXKHOCTH HJIM TEXHUKO-DKOHOMHUYECKas HEIeJIECOO0Pa3HOCTh BOCCTAHOBIICHUS
paboTtocnocoOHOro coctosiHud. [locne ycTaHOBIEHUSI HEMPUTOJHOCTHU anmnapaTa K SKCIUTyaTallii OH
MOJJIEKUT CIIUCAHUIO U YTHIIM3ALMU 110 IEUCTBYIOIINM B OPraHU3ALMUAX -TI0JIb30BATENSIX
WHCTPYKLUSM.

W3nenue He npencTaBiseT ONAaCHOCTb IS JKU3HHU, 3J0POBbS JIIOJIEW U OKPYKAOLIEN CPEBI MOCIIE
OKOHYAHUS CPOKa CIIY>KObI, YTUIIU3ALUs €r0 TPOU3BOIUTCS 0€3 MPUHSATHSI ClIEHUaTbHBIX MEpP 3aIUThI
OKpY>Karolleu Cpebl.

[Topsinok yTunm3anuu onpeaenseT Opranu3anus, SKCILITyaTUPYIOIas u3ieiue.
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