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1. BBEJEHUE
1.1 TexHuueckoe ONHUCAHME W HHCTPYKIUS MO JKCIUTyaTallMM MpEeAHA3HAYEHBI Jis
n3yueHusi ycrpoicrBa arperata BAT24280 (manmee — arperar), a Takxe s NPaBUIbHOU
AKCIUTyaTaI[My arperara u ero TeXHHYECKOTO 00CTy )KHBaHUSI.
1.2 B cocTraB TEXHHYECKOrO ONHCAHUS W HMHCTPYKUMUHU MO HKCIUTyaTallUM BXOJAT
CBEJICHUsT O HA3HAUYEHWUM, YCTPOWCTBE W MPUHIMIE JCHCTBUS BBIMPSAMUTEIBHOTO arperata U €ro
COCTaBHBIX 4YacTei, €ro TEXHUYECKHE XapaKTEPUCTUKU, CBEJIEHUS IO  HCIOJIb30BAHUIO,
TPAHCIIOPTHPOBAHUIO, XPAHEHUIO, TEXHUUYECKOMY OOCIY)KHBaHHIO, a TaKKe YKa3aHue Mep
0€30MMacHOCTH NP pabOTe C arperaToM, MPHUIOKEHUS.

2. HABHAYEHHME ATPEI'ATA
2.1 BeImpsAMHUTENbHBIM arperar mpeAHa3HadeH Ui 1peoOpasoBaHus — TpexdazHoro
nepemeHHoro HanpsbkeHus 380 B wactotoit 47...63 'l B CUJIOBOM peXHME - B CTAOMIM3HUPOBAHHOE
MOCTOSIHHOE HANpsDKEHHE; B 3apsSAHOM pEeXUME - B CTAaOWIM3MPOBAHHBIA TOK JJIsl 3apsiiKH
aKKyMYJIATOPOB B pyYHOM U aBTOMAaTUYECKOM PEXKHUMaX.
2.2. Arperart paccuuTaH Juis pabOThI B CIEAYIOMIUX YCIOBUIX:
a) TeMmneparype okpyxatouiero sosayxa ot -10 mo +45° C;
0) OTHOCHTENIbHOW BIaKHOCTH BO31yxa 10 98% mnpu tremmneparype 20+5°C;
B) JUTUTEJIBHBIX BUOPAIIHiA U YAAPHBIX COTPSICEHUH;
T') HaKJIOHOB JI0 45° B TI0OOYIO CTOPOHY;
1) TIp¥ KoNleGaHMsX JaBlIeHus Bo3ayxa B npeaenax 9,3x10* -13,3x10* Ila (700-1000 mm pr.
CT.) U IIPU KPaTKOBPEMEHHOM HOBBIILIEHUH JABIEHUS BO3LyXa B IoMemenuu 10 19,6x10% Ia (1470 mm
pT. CT.).
IIpuMeuyaHue: arperar He JONMYCKAaeT IKCIJIYaATALUIO B ATPECCUBHBIX CPeAax, CoAep KaMX Napbl
KHCJIOT ¥ IIeJI0Yeil B KOHIEeHTPauMusAX, pa3beAalomMX MeTANI U H30JSIIHI0, a TAK:Ke B cpelax ¢
TOKOINPOBOAALLEH M B3PbIBOONIACHON NBLIBIO.

3. TEXHUYECKUE JAHHBIE AT'PEI'ATA
Texuuueckue JaHHbIE BHITPIMUTEIILHOTO arperaTa MmpuBeIeHs! B Tadbaure 1.

Tabnuua 1.
1 |[IuTaromias ceTh:
- HarnpsbkeHue, B 380
- gacTora, I ' 47...63
- yucino a3z 3
2 |[ToTpebisiemass MOIIHOCTH OT ceTH, KBA, He Gonee 10,7
3 |[loTrpebnsemas MOIIHOCTH OT ceTH, KBT, He Ooiiee 8,5
4 |Beixon:
- IMana3oH HanpsbKeHui, B 18...30
- MaKCUMaJIbHBIN TOK (pu HanpsbkeHuu 28,5B), A 280
- IpeZEIIbl PETYIUPOBKY 3apsAHOTO TOKA 5..100%
- Ko pUIMEHT mynscanuii, %, He 6oiee 1
- YCTAaHOBHUBIIIEECS] OTKJIIOHEHUE BBIXOIHOTO HaMpshKeHus, %o +2
- YCTAaHOBUBIIIEECS] OTKJIOHEHHE BBIXOJJHOTO TOKA (B 3apsITHOM pexXHuMe), %o +5
5 |knog, % 94
6 |Bec u3nenus He 0ojee, KT 39
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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
raJbBaHUYECKH pa3Bs3aHHOE HAINpPSDKEHUE C IOMOIIBIO BBICOKOYACTOTHBIX IpeoOpazoBaTeneii,
CTa0MJIM3AlMU U PETYIMPOBKU HANPSOHKEHHS M TOKAa Ha 3aJaHHOM YpPOBHE C TMOMOIIBIO HU(POBOMA
cucTteMbl ynpasieHusa. CTpyKTypHas cxema arperara npejcrasiieHa B [Ipunosxenun 2.

5. PABOTA ABTOMATHUKHA

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 CHELMAIbHOMY aIrOpPUTMY B 3aBUCHUMOCTH OT IapaMeTpPOB
akkymynaropa. [lyis HoOpManbHOTO (YHKIIMOHUPOBAHHS JaHHOTO pEeXHMMa Ha TMAHENIH YIPaBJICHUS
HEOOXO/MMO 3a/1aTh BEJIWYHMHY 3apsAAHOTO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJISTOPHOM
Oatapeu), BENUYMHY HampspDKeHHUs abcopOnuu (3apsaHoe HampspkeHue), 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 ITOCTOSHHOTO TOKa. B 3TOM pexume Jormyckaercsi MOJACTpOMKa
BBIXOJJHOI'O HAIIPSKEHUS.

B) «PYYHOW» - PEXUM, NpEeIHAa3HAYEHHBIH Uil pydHOH 3apsaaku Ab. B atom pexume
BPYUHYIO YCTAaHaBIIMBAIOTCS 3apsAHOE HampsbkeHue U TOoK 3apsaga Ab. 3apsaag npousBoautes
(UKCUPOBAaHHBIM TOKOM. MOMEHT OKOHYAHHS 3apsa B 3TOM CIIydae ONpeAessieTcs 00CTyKUBAIOIUM
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 paBHsiercs 1/6 ot storo 3nadeHus (I, = EMkocTh
Ab (a'u) / 6).

6) Jlanee BBIMOIHACTCS 3apsi MOCTOSHHBIM TOKOM C OrpaHUUYEHUEM 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 IBYX 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 BEJIMYUHBI 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 (pakTHUYecKOe HANPsHKEHHE HAa KJIIEMMax arperara
U OTIaBaeMBIM UM TOK.

[lepexon B aBapHiiHBINA PEXUM CO cpadaThIBaHMEM CHTHAJIa aBApUHU BO3MOKEH B CIIydae €CIu:
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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 HaxkatueM 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 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 ADB K arperary A0/KHO OCYIIECTBJAAETCS 10 BKIIOYEHUS arperara B
padory.

5.5 Tlpu BKJIFOYEHHH BBIIPSIMUTEIBHOTO arperara B paboTy U OTCYTCTBUH €0 HEUCTIPABHOCTEH
MIPOU30MIET KOMMYTAIIMsI KOHTAKTOB pejie "HeHCIPaBHOCTD BRIIPSIMUTEIBHOTO arperara B pabouee
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 MOJISIPHOCTH

3 - Ileperpy3ka nmo TOKy (BbIXOAHOE HANPSKEHUE YMEHbBILIAETCS HUXKE YCTAaHOBIEHHOTO
3HaueHue U HaxoauTcs B npenenax 17,8B...17,5B B Teuenue 15 ¢)

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 - Boablas neperpy3ka mo ToKy (BbIX0JHOE HaNpshKEHUE yMeHbIaercs Hike 17,5B B
TeueHue 2 c).

8 - Ilpn norepe nuTaHUA arperaToM (WIH IIPU €ro OTKIFOYEHHOM COCTOSIHUH)..
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6. COCTAB AT'PET'ATA
6.1. Arperar BKIIOYaeT B ceOs CETeBOM BBIKIIOYATENb, JIBAa COEJMHEHHBIX IapauIeIbHO
BBICOKOYACTOTHBIX ~ MMITYJbCHBIX  IpeoOpazoBatens A2...A3 Tuma [I-5000 (32V/175A),
aBTOMAaTHUYECKYIO0 CHCTEMY pEryiIMpoBaHHusA, cocrosmyro u3 y3na ACP-2 u naHenu ynpaBieHHs
ITYBA, 650k cereBoro ¢unbrpa DL-25AB, nmnary ynpasnenus BeHTuiasiTopamMu BE, BeHTUISATODSI,
3alIUTHBIC TJIAaBKWE BCTABKU U KJIIEMMHBIE KOJIOAKH, TpaHchopmaTop 380/20B, konTakTop. PaBencTBo
BBIXOJIHBIX TOKOB B COCIMHEHHBIX NapajyieIbHO 3BEHBbSAX MpeoOpa3oBaHMUs 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 3alIUThl OT 00paTHOM MOJSPHOCTHU MOAKIIOYESHUS
akkymynsaropa. Ilanens ympaBnenuss [IYBA mnpencraBiser co0oil 3aKOHUEHHYIO aBTOHOMHYIO
MHUKPOIPOIIECCOPHYIO CHUCTEMY, IUTamoulyocs oT 0ioka ACP-2 M CBSI3aHHYIO ¢ HUM C IOMOIIBIO
MOCIIeI0BaTeIbHOTO HHTEpdeiica.

7. HACTPOUKA ATPETATA
[lepen mepBbIM BKJIIIOUEHHEM arperata HEOOXOIMMO BHUMATENbHO 03HAKOMHThCS ¢ 1.5, 12, 13.
[Tocne ycraHOBKM BBIOPAaHHBIX 3HAUEHHM IMapaMeTpOB arperaT B JOMOJHUTENBHONW HAcTpOHKe He
HyKgaerca. 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 INIABKUMU MPEAOXPAHUTEISIMHU.

8.2 3amuTa OT BKIIOYEHMS Ha HEHUCIIPABHYIO Harpy3Ky OCYIIECTBIIIETCS CXEMOW YIpaBICHUS
arperara, pu 3TOM KpPaTKOBPEMEHHBIE NIEPETPY3KH HE BBI3BIBAIOT OTKJIKOYEHHUS arperara. 3amura OT
NIPEBBIIICHUS] BBIXOJHBIX TOKOB OCYHIECTBISICTCS B KaXJOM MOJyne mpeoOpazoBanus. Ilpu
MPEBBIIIIEHUH BBIXOIHBIM TOKOM 3HaueHus 103% OoT MakCHMaJIbHOTO MOSBIISETCS MPEIYIPEKTAIOIIUN
3BYKOBOM CHUTHAJI C TIOCJIEAYIOINUM CpadaThIBAHUEM 3aIIUTHI IO TOKY M OTKJIFOUYCHUEM Harpys3Ku.

8.3 3amuTa OT meperpeBa 4acTei arperara OCyIIecTBISETCS OJIOKOM KOHTPOJIS TeMIIEpaTyphbl
KaX/I0TO MOJIyJIsl TpeoOpa3oBaHus U TeMreparypHbiMu ceHcopamu 61oka ACP-2. TIpu nmpeBblieHHH
TEMIIEpaTypbl paAMaTOPOB CUJIOBBIX 3JIEMEHTOB KpuTHdyeckoro 3HaueHus (90°C) BpI30BET NOSBIECHUE
IIpEeNYNPEXAAIOIEr0 3BYKOBOro curHaia, u Hagnucu "lleperpes". Uepes 10 cex HempepbIBHOTO
HaxoxJaeHus B coctosHuM "lleperpeB" mpowusoiizer cpabaTblBaHHE 3allUTHl O TEPETPEBY C
OTKJIFOUEHUEM Harpy3ku. [IoBTOpHOE BKJIIOUEHHE arperata BO3MOKHO IOCIIE IOHWKEHUS BHYTPEHHEHN
TeMIIepaTypsbl (U1 paguaToOpoOB CUIIOBBIX AEMEHTOB - 89°C).

8.4 B ciydae NMOHMXKEHMS BBIXOJHOTO HAIMPSIKEHWs BCJIEICTBUE BHEUIHMX WJIM BHYTPEHHUX
IIPUYMH HWXeE 3HaueHus |8B mpousBoauTcs mojada NpeaylpexAarollero 3BYKOBOIO CHUTHala, U
BbIfaua cooOmenus "Huskoe BbIxomHOE HampspkeHue". [lanbHelilee HaXOXKIEHUE B ITOM PEKUME
paccMmaTpuBaeTcsl Kak KOPOTKOE 3aMbIKaHUE B HAarpy3Ke U BEZIET K €€ OTKIoueHHo yepes3 10 cek.

8.5.1 B cnyuae ommbku mossipuoctu BHemHedl AKDB mpu moakimiodeHuMu arperata K CeTH
BKJIIOYCHHUS HArpy3Kd HE MPOU30WIET, pa3JacTcs MpEeAYyNPEeKNAOMUN 3BYKOBOM CUTHAI C
BKIIIOYeHHeM uHaukatopa "ABAPUA" u Beinaueit coobmienus "OOpaTHasi MOISIPHOCTL" Ha JTUCILIeE
ITYBA.

8.5.2 OmmoOounoe mnoakiawyenue AKDB o0paTtHoil mNOJAPHOCTBIO K
padoramouieMy arperaty MokeT MPUBECTH K BbIXOAY U3 CTPOS OTAEJbHBIX Y3JI0B

arperara M akKymyJsiTOpHO# OaTapem.

IIpumeuyanue: /s BoccTaHOBJICHUS pabOTOCIIOCOOHOCTH arperara nocie cpadaTbIBaHHs 3aIUT
0 TOKYy WIA HANpsHKCHUIO HEO0OXOAUMMO OOECTOUYMTh arperaT BXOJHBIM BBIKIIOUATENEM,
PacroJIo’)KEHHOM Ha JBepIie MKTa, U yepe3 10 cek. BKIIOUUTH €r0 BHOBB.
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9. KOHTPOJIbHO-U3MEPUTEJIbHBIE ITPUBOPbI

9.1 KoHTpOJIb BBIXOJHBIX TAPAMETPOB OCYILECTBIISETCS HEMTPEPHIBHOM M(PPOBOI MHANKALIMEH

3HAUCHUH BBIXOJJHOT'O TOKAa W HAIIPAKCHHA  Ha MHOFO(bYHKI_[I/IOHaJILHOM KUAKOKPUCTAINIMICCKOM

rpadMuecKkoM HHAMKATOpPE, PACIOJIOKEHHOM Ha  MaHeNd YIpaBieHUs. TOYHOCTh H3MEpEHHS
HanpspkeHud — 1,5%, Tokxa — 3%.

10. OPI'AHBI YIIPABJIEHUA U UHIUKAILIUN
10.1 Ha nuneBoil NOBEPXHOCTHM BBIHOCHBIX WJIM BCTPOECHHBIX IaHENEW YIpaBlIECHUS
pacroyioKeHbl  MHOTO(QYHKIIMOHAIBHBIM  JKUJKOKPUCTAJUIMYECKHH  MHIUKATOp, CBETOJUOIHBIE
nnaukaTopsel «<PABOTA», «KABAPUS», «BYDEP» u kHONKY ynpaBieHus « »(BKJIIOUEHUE),

«@» (BO3Bpar), « » (CTpelka BBepX), «@ » (CTpelika BHU3), «» (BBOM).

10.2 HazHaueHHe KHOTOK yIpaBJICHUS:

» - mmuatenasHoe (Oonee 1¢);

0) <» BO3BpAaT K IPEABAYIIEMY 3HAUCHUIO YUCIOBOU BEJIMYUHBI U3MEHAEMOI0 I1apaMeTpa;

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

I) «. » - BXOJl B BHIOpAHHBIN ITYHKT MEHIO, Jajiee — MpeUI0KEeHNE U3MEHEHUsI YUCIIOBOTO
[IOKas3aTens, NpPU CIEAYIOIIEM HA)XKAaTUM — BHECEHHE HOBOIO 3HAYCHUS B IIAMATb, WU3MCHCHHE
nokaszaTenisi Ha (PU3NYECKOM YPOBHE U MEPEX0] Ha3a/a B BEIOPAHHBIN MyHKT MEHIO

I) « » - TIEpEMELICHNE Ha CTPOKY MEHIO BHU3 WJIM U3MEHEHUE YMCIIOBOIO IOKA3aTens B
CTOpPOHY YBEIMUYEHHUS.
10.3 HazHaueHue CBETOJMOIHBIX MHANKATOPOB:

a) «PABOTA» - cBeueHHE CUTHAIM3UPYET O MOAKIIOUEHHON HAarpy3Ke

0) «<ABAPUS» - cMm. 1. 8

B)«BY®EP) - cBeueHHe CUTHAIM3HPYET O HAXOXKICHUHM B OypepHOM pexHMe HIU
CUTHAJIM3UPYET 00 OKOHYAHUM LUKJIA 3apsJIKd B aBTOMAaTHYECKOM PEKUME U BPEMEHHOM IEpexoje B
Oy(epHBIN peKUM.

10.4 PaGouas 30Ha MHAMKATOpa pa3zeiieHa Ha JBE YaCTH — 30HA M3MEpEHUs (ClIeBa) U 30HA
MEHI0O M YyIpaBieHUs (crpaBa). B 30He H3MEpeHHs OCYILECTBISETCS HENpEpbIBHAs WHAMKALMS
3HAYeHUN HaANpsOKEHUs (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 nBepue mkada uMeeTcss MHIUKATOP CHHETO IBETa HAJMYMs HANpPsDKEHUS MUTAIOIIEH
cetu 380B. CBeueHMe WMHIMKATOpa 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 BBIIPSMHUTEIBHOTO arperara JOIMYCKAIOTCS JIMIA, U3YyYUBIIHE
KOHCTPYKIMIO arperatra, TEXHUYECKOE OIMCAHWE W TPOILIEANINE COOTBETCTBYIOIIMHA HHCTPYKTaX.
OOyueHne O0OCTYXHBAIOIIErO IEpcoHala JOJDKHO IPOBOJUTHCS IOJ PYKOBOACTBOM OIBITHOTO
CIELMAINCTa, OTBETCTBEHHOTO 3a JKCIUTyaTalMio arperata. OOydaeMmblii MOXET HpPOHM3BOJIUTH Ha
arperate Jt00bie paOOThI TOJIBKO C pa3pelIeHus U 1o/ HaOI0IeHeM 00yJaroIero JuLa.

11.1 Texnuka Ge30macHOCTH:

1. IIpu mpoBeaeHUU MPOPUIAKTHUECKUX U PErIAMEHTHBIX pabOT, OCMOTPOB U MPU M3yYECHUHU
KOHCTPYKIIMU arperaT JOJDKeH ObITh OTKITI0UeH oT cetu 380B.
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2. IleperopeBiire NpeIOXPAHUTETH TOJDKHBI OBITh 3aMEHEHBI HCITPABHBIMHU.
Bo wu30exaHwe HECYAaCTHBIX CIIy4aeB M aBapHil YCTaHOBKAa CAaMOJENBHBIX U  HEIITaTHBIX
NpeloXpaHuTenel He paspemaercs. [locime 3aMeHbl BBIIEAIIMX M3 CTPOS IMPEIOXPAHUTEIEH WIIH
IPYTUX DIEMEHTOB CXEMbl HEOOXOJMMO YCTAaHOBUTH MPHUYUHBI BBIXOJAa M3 CTPOS. YCTPaHUTH
HEHCIPABHOCTb U TOJIBKO MOCJE ITOT0 BKJIKOYATh arperar.

3. B mpomecce OdKcIuTyaTalud HEOOXOJWMO TIPOBOJHWTH CHCTEMATUYECKUH KOHTPOJIb
3a3eMJICHHS Kopiyca arperara. lcmonb3oBaTh M 3a3eMJICHHS KaKUe-TMOO TIPOBOJHMKH, HE
MpeIHa3HAYEHHbIE JIJIS ATUX LEJIEH, 3alIPEIIACTCA.

4. Ilpu npoBeaeHNH MPOPUITAKTHUECKAX U PErIaMEHTHBIX paboT HE0OXOIUMO TOJB30BATHCS
WHCTPYMEHTOM C JUAJICKTPUUECKUMU PYKOATKAMH, COOMIOAATh MAKCHMAIBHYIO OCTOPOKHOCTh
KacaTbCsl TOJBIMH pPYKaMHU JIOOBIX BHYTPEHHUX JeTalieil arperara TpH HAXOXKACHUU €ro ToJ
HANPsHKEHUEM KaTErOPUYECKH 3aIperaeTcsl.

B ocranbHOM pPYKOBOJICTBOBATHCS MPABWJIAMH 10 TEXHHKE OC30TIACHOCTH JUISI YCTAHOBOK C
pabodem Hanpspkerrem 10 1000 BOJIBT.

12. IOAT'OTOBKA K PABOTE

12.1 B mporecce MoAroTOBKH arperara K padoTe BBIMOIHUTE CIEIYIOLINE ONepaIiu:

a) IPOBEPHTE HAJEIKHOCTh 3a3EMJICHUS arperara;

0) mpoBepbT€ U TMOJATSHUTE BCE KOHTAKTHBIC COCAMHEHUS, YOEIUTEeCh B HCIPABHOCTH
KOMMYTAlIMOHHBIX annapaTos B 1enu nutanus 380B arperara

B) yOeIMBIINCH B OTCYTCTBUM HANpsDKEHHMS Ha NHTaoUleM Kalelle, OTCOCIUHHUTE €ro OT
BXOJHBIX KJIeMM arperata. [IpoBepbTe conpoTuBieHne U30ysun a3 kademst «Ay», «B» u «C» mexay
co00il 1 OTHOCUTENILHO KopItyca arperara. [IpoBoom ¢ cedeHreM 1MM.KB. COETUHUTE MEXIY COOO0i
BXOJHBIE KJIEMMBI «A», «B» u «C» u wiemmy X8 (OTKIIOYMB OT KIEMMBI «3€MJIs»), BKIIOUUB
BBIKJIIOYATenb S1, U3MepbTe COMPOTHUBIIEHUE M30JSLUU MEXKIY BXOJHBIMHU KJIEMMaMH U KOPIIyCOM
(3emuieit) arperara ¢ TOMOLIbI0 MeroMMeTpa ¢ pabounm HanpspbkenueM 500B. CompoTuBnenue
M30JIAUMU Kabenst A0KHO ObiTh He MeHee 10MOwM, a cOnpoTHBICHHME HW3OJIALMU arperara B.
HOPMAJIBHBIX YCIOBHUSX B XOJIOJHOM COCTOSIHUU JOJDKHO ObITh He MeHee SOMOwm. Ilocne u3mepenus
CONPOTHUBIIEHUSI H30JALUM NEPEBOAUTE BBIKIOYaTeNb S1 B MOJOKEHHE "BBIKIIOUEHO" H
NpUCOEeIMHUTE Kabenb MUTAaHUs arperara oOpaTHO K BXOJHBIM KieMMaM. [loakimiounTe K KiemMMmam
"BBIXO/]" wmarpy3sky. Bxmounte arperar. BriGepuTe HEOOXOIMMBIA  peXuM  pabOTHI
(aBTOMaTHYECKHA, py4yHOH, OyepHbIit)

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

Eciin BhINPAMHUTEIBHBIN arperar BCTPOeH B pacnpeaeanTeabHOe YCTPOHCTBO (IIUT), TO
IpY__ NPOBEJACHUN MCHbITAHMI TNPOBEPKH NPOYHOCTH HW3O0JSIIMM __ pPACHpeaeTuTeIbHOr0
YCTPOICTBA (INMTA) BHIXOJHBIE IENH Arperara A0 KHbI ObITh OTKJIIOYEHBI.

12.3 IIpocneaure, 4TOOBI BEHTHIISIIMOHHBIEC OTBEPCTHS HE 3aCIOHSUIM IOCTOPOHHHUE MTPEIMETHI
1 IOBEPXHOCTH.

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

a) ToJaiiTe Ha BXOAHbIE KJIEMMBl arperara HampshkeHHe ceTd. Bxiounte arperar
BBIKJIIO4arenem Sl.

0) BeIOEpUTE HEOOXOIUMBIN PeKUM pabOTHI (ABTOMAaTHUECKUH, pyUHOH, Oy(hepHBbIi).

B) B Mpolecce paboThl CIETUTE 32 COCTOSIHUEM BBIIPSIMUTEIBHOTO arperata 1 TOKaMu Harpy3Ku.

I') IpU HEOOXOIMMOCTH MPOU3BOANTE KOPPEKILINIO 3HAUECHUH U MEPEKITIOUEHUE PEKUMOB.

o) s obOecreueHHs ONTUMAJIBHOM €MKOCTM W MaKCHUMAalbHOTO pecypca pabOThI
aKKyMYJIATOPHBIX OaTapeil cieayeT MpOoru3BOJUTh TEMIIEPATYPHYIO KOPPEKIIMIO 3HAUCHUS HANPSHKSHUS
OydepHOro pexxruMa U HanpspDKEHUs: abcopOIuu coriiacHo Tadmuie 2.

€) mpu cpabaThIBaHUU 3alUT IO TOKY M HANPSHKEHUIO HEOO0XOAUMO KPaTKOBPEMEHHO
o0ecTouuTh arperar Belkioyarenaem Si.
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) IPU HEOOXOIMMOCTH OTKIIIOUEHHS Harpy3KH UCIob3yiTe KHonky "BKJI".
3) B ciy4yae mpoBeleHHs paboT Ha Ab BHuUMaTenbHO coOmIOaiTe MOPSAOK MOJIKIIOUCHUS:
BKJIIOUANTE arperar B CETh TOJIBKO ITPH NMOAKIIOUEHHON AD;

Tabmuma 2
Temneparypa xopimyca Hamnpspxenue Gydeproro pexxima (6e3 ydera Hamnpspxenue abcopbrmu (6e3 yaera
aKKymyJsiTopa, °C T1a/ICHUS] HaNpsDKEeHHs Ha Kabene), B T1a/ICHUS] HaNpsDKEeHUS 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 u3bexanue cay4aifHOTO BBOJA CIHMIIKOM OOJIBIIOTO 3HAUCHHS TOKA B PEKUME PYYHOU
YCTaHOBKHM TOKa HACTOSTEJIBHO PEKOMEHAYETCS OTKIIOUWUTH Harpy3ky kHomkoi "BKJI", yctaHOBUTH
Heo0X0AuMBIH TOK, HaxkaTh "BBO/I" 1 moaxmounTts Harpy3ky kHonkoi "BKJT".

14. OBCJYKUBAHUE B YCJIOBUAX JJIUTEJIbHOI'O BE3JEHCTBUS

14.1 IIpu murenbHBIX , 60s1ee 1 Mecsla, mepepbiBax B padoTe arperara, JUisl MOJIep>KaHusl ero
B TOTOBHOCTH K ACHCTBUIO HEOOXOAMMO MPOBOMUTE CIICAYIOIINE MEPOTIPUSITHS:

a) OYMIIATh HAPYXKHBIE TOBEPXHOCTHU arperara oT IbUIN U TPsI3U;

0) MPOU3BOUTH BHEIIHUI OCMOTp arperarta;

B) IIPOBEPSTH HAJIC)KHOCTh KOHTAKTHBIX COEAMHEHUI;

I') IPOBEPATH COCTOSTHUE M30JISAIMM arperaTta, COMpOTUBICHUE KOTOPOU JOJDKHO OBITh HE HIKE
50 MoM B HOpMaJIbHBIX KIMMATUYECKUX YCIOBUSX;

142 Ilpu npnurenbHbIX , Oojiee  Tpex MecslEB, IMepepblBax B paloTe arperara, JUis
MOJICP)KaHUSI €r0 B TOTOBHOCTH K JCHCTBUIO HEOOXOAWMO JOTIOJIHUTEIBHO K BBIIIECKa3aHHOMY
MIPOU3BOIUTH MPOBEPKY arperara Ha (yHKIIMOHUPOBAHUE B CIEIYIOLICH MOCIEA0BATEILHOCTH:

-noAKJIIoUnTh Harpy3ky Ru=0,1 Om, 7,84kBT;

-BKJIIOUMUTbH arperar;

-YCTaHOBUTH CUJIOBOW PeKUM pabOTHI ¢ HampsikeHueM 28B;

-IIpY 3TOM MHAMKATOP JOJIKEH MOKa3bIBaTh BEIMUYMHY HalpsbkeHUs 28 B u Tok 275-285A;

-OTKJIFOYUTH arperar.

14.3 Koncepanus
B ycnoBusx amutensHOro 0e3/1eiCTBHS arperaT MOKeT HaXxOAUThesl 0e3 KoHcepBaluuu He Ooliee
IecTH MecaLeB. J{Js KoHcepBaIiK arperata HeoOXoauMO:

— IEMOHTHPOBATh arperaTt

—OYUCTUTH OT TPSA3U U KOPPO3UH OTKPBIThIE (HE3AIIMILEHHBIE) AE€TAIH arperara;

—BOCCTAaHOBUTb HapYyLLIEHHOE JJAKOKPACOYHOE NOKPHITUE MMAHEIN U KOPITYCOB;

— arperar IOMECTUTh BMecTe ¢ ocymmuTeneM (Mmemouek ¢ cuukarenaem I'OCT 3956) B uexon
n3 nomuatuneHoBoi 1ieHkn ['OCT10354. U3penue nnoTHO 3akpbiBal0T KM onedartsiBaroT. Ilocie
KOHCEpBAIMM YCIOBUS XpaHEHHUE U3JENINN JODKHO cooTBeTCTBOBATh Karteropuuu 1 mo 'OCT 15150-
69 (oramnMBaeMble U BEHTHIMPYEMbIE CKJa/bl, XPAHWUJIMUIIA ¢ KOHIUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUU ¢ KIMMaTUYeCKUM ucnoanenuem OM4.

14.4 TlepexoHcepBalus U3ENINs AODKHA IPOBOAUTCS Kaxkaple 12 MecsleB nociae KOHCEpBaLUuU
U3JIeNHs B COOTBETCBUH C 11.14.3:

— pacredarainTe ¥ OTKpOMTE MOJIMATUIIEHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTH HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperaTta;

— arperar IoMeIarT BMecTe ¢ ocymuTeneM (memodek ¢ cuukarenaem I'OCT 3956) B uexon us
nomvaTuiieHoBoM mieHkun ['OCT10354. Wsznenwe miOTHO 3akphiBalOT M onedarbiBaioT. [locine
KOHCEpBAlMM YCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTCTBOBATh Karteropuuu 1 mo 'OCT 15150-
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69 (oramnMBaeMble U BEHTHJIMPYEMbIE CKJIa/bl, XPAHWUJIMUINA ¢ KOHJUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUN ¢ KIMMaTUYeCKUM ucnoanenuem OM4.

14.5 PackoHcepBaLuio U3A€Ius Ui IPUBEJICHNS B COCTOSIHUE TOTOBHOCTH K MCHOJIb30BAaHUIO IO
HA3HAYEHUIO HEOOXOIMMO IPOBOJHUTH B CIEAYIOIIEM MOPSAKE:

— pacredarainTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE IPSI3U U KOPPO3UH HA arperarax;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTE HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperara;

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

Jlnst BBOJa arperara B paboTy 1Mociie KOHCEPBAMK HEOOXOIMMO BCE METAJUIMYECKHE IETaIH 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 unmn
yaircniupure 'OCT 3134-52.

15. IVTAHOBO-ITPEAYITPEAUTEJIBHBIE OCMOTPbI U PEMOHTbBI

ArperaT J0JKEH MOJBEPraTbCsi OCMOTpPaM M PEMOHTY B CPOKH, YCTAHOBJIEHHBIE '"IpaBHIIaMU
o0CIyKMBaHUSI CYJOBOTO 3JeKTpooOopynoBanus'. Texnudyeckoe oOCITyKMBaHUE MPOBOJUTH TOCIE
3000u HenpephIBHON pabOTHl WK TOCIE CyMMapHO# HapaboTku arperatoM 30004. HO He pexe, YeM
yepe3 6 mec.

Texanueckoe 00CITy)KUBaHUE 3aKIIIOYAETCS B CIICAYIOLIEM:

a) OTKJIIOYUThH 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 JaBJIEHHEM He Ooiiee 2 aTM.

1) IPOBEPSATH HA/IEKHOCTh KOHTAKTHBIX COEIMHEHUI;

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

16 YTUIN3AUA

Kpurepuem mpenenbHOro COCTOSIHUS U3EIHS SIBIITIOTCS BRIpa0OTKa pecypca anmnapara,
HEBO3MOXXHOCTH MJIM TEXHUKO-3KOHOMHUYECKasi HEellelIeco00pa3HOCTh BOCCTAHOBICHUS
pabotocnocoOHOro coctosnus. [locne yctaHOBIEHUS HETPUTOJHOCTH anmnapaTa K SKCIUTyaTalui OH
IIOJUICKUT CIIMCAHUIO M YTUIM3ALMHU 110 JEHUCTBYIOLIUM B OpPraHU3alUaX-1101b30BaTeIAX
UHCTPYKLUSM.

N3penue He NMpeACTaBIIsET OMACHOCTD JUIs )KU3HU, 3J0POBbs JIIOAEH U OKPYKAIOIIEH Cpelbl I10Ce
OKOHYaHUs CPOKa CITY>KOBI, yTHIIN3ALUs €r0 MPOU3BOAUTCS 0€3 MPUHATHS CHICIIHATBHBIX MEP 3aLIUThI
OKpYKaroILEen Cpeibl.

[Topsnok yrunu3anuu onpeneIseT Oprauu3als, SKCILIyaTUPYIOLas U3aeiue.
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