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1. BBEAEHHUE

1.1 TexHuueckoe ONHUCAHME W HHCTPYKIUS MO JKCIUTyaTallMM MpEeAHA3HAYEHBI Jis
n3yueHusi ycrpoicrtBa arperata BAT24160 (manmee — arperar), a Takxe s NpPaBUIbHOU

OKCILTyaTalluy arperara u €ro TCXHU4CcCKoro OGCJ’Iy)KI/IBaHI/ISI.

1.2 B cocTaB TEXHMYECKOI'O OIMCAHUSA M MHCTPYKUHMHM IO SKCIUTyaTallMM BXOJIST
CBEJICHUS O HA3HAYECHHUM, YCTPOWCTBE W MPHUHLMIIEC ICHUCTBUS BBIIPAMUTEIBHOIO arperara U €ro

COCTaBHBIX qaCTeﬁ, €ro TEXHHUYCCKHUC XapaKTCPUCTUKHU, CBCACHUA

HCIIOJB30BaHHIO,

TPAHCHIOPTHPOBAHUIO, XPAHEHUIO, TEXHUYECKOMY OOCITY)KHMBAaHUIO, a TaKXKe YKa3aHHE Mep

0€301MacHOCTH IpU padoTe C arperatoM, MPUIOKEHUSI.

2. HABHAYEHMUE AT'PET'ATA

2.1 BeIImpsMHUTENbHBIM arperar MpeAHa3HadeH i 1peoOpa3oBaHus

Tpexda3zHOro

nepemeHHoro HanpspkeHus 380 B gacrotoit 47...63 I': B cuI0BOM pexuMe - B CTaOMIM3HUPOBAHHOE
MIOCTOSIHHOE HANpsDKEHHE; B 3apsSAHOM pEeXUME - B CTaOWIM3MPOBAHHBIA TOK ISl 3apsiiKd

aKKyMYJIATOPOB B pyYHOM U aBTOMAaTHUYECKOM PEXKUMaX.
2.2. Arperart paccuuTaH JUis pabOThI B CIEAYIOMIUX YCIOBUAX:
a) TeMmneparype okpyxarouiero sosayxa ot -10 mo +45° C;

0) OTHOCHTENIbHOW BIAKHOCTH BO31yxa 10 98% mnpu temmneparype 20+5°C;

B) JUTMTEJIBHBIX BUOPAIIHii U YAAPHBIX COTPSICEHUH;
T') HaKJIOHOB JI0 45° B II0OOYIO CTOPOHY;

1) TIp¥ KoNeGaHMsX 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.).

IIpumeuanue: arperat He J0NMYCKAET IKCIUIYaTALMIO B arPECCHBHBIX CPeax, COAeP KAIINX Mapbl
KHCJIOT M IIeJIoYeH B KOHIEHTPAUHsX, pa3beAaloluX MeTaI U H30J5IIHI0, 2 TAK:Ke B Cpefax ¢

TOKONPOBOASAILIE U B3pbIBOONACHOM NBLIBI).

3. TEXHUYECKUE JAHHBIE AT'PEI'ATA

Texuuueckue JaHHbIE BBIIPSIMUTENBHOTO arperara IpuBeAeHBI B Tadmuie 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
3 |[loTrpebnsemas MOIIHOCTH OT ceTH, KBT, He Ooiiee 5
4 |Brxop :

- IMana3oH HanpsbkeHuit , B 18...30

- MaKCUMAIIbHBIN TOK, A 160

- 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

Pene curnanuszanuu Makc. KOMMYTHPYEMOE HalPsHKEHUE 250VAC/

Pene curnanuszanuu HOMUHAaIbHAA Harpyska 10A pu 250VAC,

10A mpu 30VDC

5 |kog, % 93

6 |Bec u3menus He 0ojee, KT
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4

4. YCTPOIMCTBO U PABOTA AT'PET'ATA

4.1 KOHCTpPYKTMBHO arperaT BBIIIOJHEH B BHJAE HaBECHOro OeckapkacHOro mkaga c
YCTaHOBJICHHOM Ha €ro JIBeple MaHenbio ynpasineHus. O0umii Bua arperara npuseneH B [Ipunoxenun
1.

4.2 TlpuHuun paboThl arperara OCHOBaH Ha MpPeoOpa3OBaHUM IMEPEMEHHOTO HANPSDKEHHS B
rajJbBaHUYECKU Pa3BsA3aHHOE HAINPsDKEHHE M CTAOMIIM3ALMU HATPSHKCHUS U TOKA HA 33JaHHOM YPOBHE
C TOMOIIBIO IM(POBOK cucteMbl ympasieHus. CTpyKTypHas cXeMma arperara IpeJCTaBlieHa B
ITpunoxxenuu 2.

5. PABOTA ABTOMATHUKH

5.1 HopmanbHoe (YHKIIMOHMPOBAHHE arperara 00ECIEYMBAETCS CHUCTEMOW YIpPaBICHHUS,
KOTOpast 00ecreynBaeT peryaupoBaHie BBIXOIHBIX TapaMETPOB B HECKOJBKUX pekuMax. BoiOpaHHbIe
3HAYCHUs TapaMeTpOB U PEXHUM YIPABICHUS (UKCHPYIOTCS B DHEPrOHE3aBHCUMOW NaMITH H
COXPAHSIOTCS I10CJIE BBIKJIIOUEHUS TUTAHHUS.

5.2 BeInpsMUTENbHBIN arperaT MoKeT paboTaTh B CISAYIOIIUX PEKUMaX

a) «aBTOMATHYECKHUID - P&XKUM, MPeTHA3HAYCHHbIN JuIs aBToMaTrdeckoil 3apsaku Ab. Tok
U HalpsDKEHHE M3MEHSIOTCS 10 CIENMAIbHOMY aIrOpPUTMY B 3aBUCHUMOCTH OT IapaMeTpOB
akkymynaropa. [lyis HoOpMalbHOTO (YHKIIMOHUPOBAHHS JaHHOTO pEXKHMMa Ha TAaHENIH YIPaBJICHUS
HEOOX0/MMO 3a/1aTh BEJIWYHMHY 3apsAAHOTO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJISTOPHOM
Oatapeu), BENUYMHY HampspDKeHHUs abcopOruu (3apsaHoe HampspkeHue), OydepHoe HampspKEHHE.
Hanpsoxenne abcopbunu u OydepHoe HalpspKEHHE 3aBUCAT OT TEMIIEPATyphl OKpYXKaroIel cpeibl U
YCTaHaBJIMBAIOTCS B COOTBETCTBHH C Ta0I.2.

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

B) «PYYHOW» - PEXUM, NpEeIHAa3HAYEHHBIA JUId pydHOH 3apsaku Ab. B atom pexume
BPYUHYIO YCTAaHaBJIMBAIOTCS 3apsAHOE HampsDkeHWe U TOoK 3apsaga Ab. 3apsa npousBoautes
(UKCUPOBAHHBIM TOKOM. MOMEHT OKOHYAHHS 3apsa B 3TOM CIIydae ONpeAessieTcs 00CTyKHUBAIOIUM
IIEPCOHAJIOM.

5.3 PaGoTa B aBTOMAaTH4YECKOM pEXHUME.

[Tpu BKJIIOUEHUM HArpy3KH M3 aBTOMAaTMYECKOTO PEeKMMa WJIM BKIIIOUYEHUH arperara ¢ paHee
YCTaHOBJICHHBIM aBTOMAaTUYECKUM PEXUMOM 3apsaa Ab mponsBoauTcs crneayromum o0pa3om:

a) OcymectBisierca 3apsaka ADb 3amaHHBIM 3apsSOHBIM TOKOM C KOHTPOJIEM BEIUYHHBI
HaNpsDKCHHUs Ha BBIXOAHBIX KieMMax arperara Uspux 1O MOMEHTA, KOIJa HalpshHKEHHE 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 (l,p = EMkocThb
Ab (a'u) / 6).

0) Jlanee BBIMOIHACTCS 3apsi MOCTOSHHBIM TOKOM C OrpaHUUYEHUEM HATPSHKEHUS Ha BHIXOIHBIX
kiaeMmMmax arperara Usggx 3HaueHHeM paBHBIM Usscopommn. 110 Mepe 3apsina Ab, moTpeOnsemslit UMH TOK
nagaer. Ilpu yMeHbIIEHMH NOTPEOISEMOro aKKyMyJIsSTOPOM TOKa 10 3HaueHHs MeHee 6% OT
MaKCHMAJIBHOTO 3apsAHOIO TOKAa MM MEHEe IBYX aMIlep, 4epe3 SMUH. IPOUCXOIUT IEpPEXo] B
OydepHBIi PEeXUM C TOJJEPKAHHEM BBIXOJHOTO HampspkeHuss Ha ypoBHE Usygepuoe. 1IpH 3TOM,
MaKCUMAaJbHBIA OTAABAaE€MBIi arperaroM TOK He OyJeT NpeBbIaTh BEIUYMUHBI 33JaHHOTO
MaKCHMAJIbHOTO 3apsIHOTO TOKA.

MakcumanbHoe Bpems 3apsga Ab B aBToMaTuueckoM pexume (mpu HanpsHKeHUH Ussx
Ua6copounn) - 64, TIOCIIE YEro arperaT BBIMNOJHUT Mepexoa B OydepHBI peXuM C MOIAep KaHuEM
BBIXOJIHOTO HampsiKeHUs Ha YPOBHE Usygeproe. IIpU 3TOM, MaKCUManbHBII OTJABAEMBII arperaToM TOK
He OyJeT MpeBbIIIaTh BEIMYMHBI 33JaHHOT0 MAaKCUMAaIbHOTO 3apsJHOTO TOKA.

B cnyuae, ecniu B OyepHOM pexknMe BeNIWYMHA HANpPsDKEHHUS HA KJIEMMax arperatra ymajieT
HUXKE Usypeproe-0,9B (AB paspsikeHsl), BBIIPIMUTENBHBIN arperaT BBIIOJHUT 3allyCK HOBOTO IMKJIA
3apsga Ab B aBTOMAaTHYECKOM pEXXUME.

Ha ngucriiee manenu ynpaBieHHs BBIBOAMTCS (pakTHUYeCKOe HANPsHKEHHE HAa KJIIEMMax arperara
U OTIaBaeMBIM UM TOK.
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[lepexon B aBapHiiHBINA PEXUM CO cpadaThIBAHMEM CHTHAJIa aBapUU BO3MOKEH B CIIy4ae eCiu:

- HalpsDKEHHE Ha Harpy3Ke BBIILIO 32 PaMKH JJOMYCTUMOTO Auana3oHa (tadmu.l)

- MOTPEOISIEMBIN TOK BBIIIEI 32 PAMKH JOTTYCTUMOTO Iuana3zoHa (Tadin. 1)

COpoc curnasna aBapuu IPOU3BOIUTCS MIPU CHATHU MIUTAHUS C arperarta.

IIpumeuyanue: Turnosas 3aBUCUMOCTb HampspkeHUs a0copOUH Uagcopsunn M OyPepHOTO HAMPsHKEHUS
Ustygpeproe OT TEMIIEPATyphbl OKpYKalolleld cpenbl mpuBeneHa B Tadn.2. IlpuBeneHHbIe HANpPsDKEHUS
Uascopsunn ¥ Usygeproe 3aBUCAT OT THUIA aKKyMYJIATOPA U MOTYT HECKOJBKO OTIMYATCA OT TAOJUYHBIX.
[Tpu HacTpoliKe aBTOMATHUYECKOTO 3apsiTHOTO PEXHMa arperata He00X0AuMO YCTaHOBHUTH Uascoptumm
JUTs HanOOoJbIIel pabodell TeMIepaTyphl OKPYXKAIOIIEH Cpebl.

5.4 PaGoTa B py4HOM pEXHUME.

IIpy BKIIOYEHHMH HArpy3kKd M3 pPYYHOIO peXUMa WM BKIIOYEHMM arperara c paHee
YCTaHOBJICHHBIM PYYHOM PEXHUMOM 3apsia Ab mpou3BOAUTCS CAeIyIONIMM 00pa3oM:

a) Jna 3apsanku Ab B pydyHOM peXMME YCTaHaBIMBAIOT HampspkKeHHME M Tok 3apsaa Ab.
[Monxmrouaror kaHan HaxkatueM kHomnkou «BKJIy». 3apsanka Ab ocymiecTBisieTcs: 3aJaHHBIM 3apsiIHBIM
TOKOM C KOHTPOJIEM BEIMYMHBI HANpPSDKEHUS HA BBIXOJIHBIX KieMMax arperara Usux JO MOMEHTA,
KOTJIa HalpsDKEHHE Ha BBIXOAHBIX KieMMax arperara Usyx OyIeT paBHO 3apsAHOMY HaNpPsHKEHHIO

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

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

Buumanue: Iloakaoyenue AbB Kk arperary A0/KHO OCYIIECTBJAAETCS 10 BKIIOYEHHUS arperara B
padory.

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

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

1 - Ileperpes
2 - O6paTHas MOJSIPHOCTH
3 - Ileperpy3ka mo ToKy (TOK IMPEBBIIIACT YCTAHOBICHHOE 3HaUeHHEe MeHee yeM Ha 10% B
Teuenue 15 ¢)
4 - Ileperpy3ka mo HaNPsI’KEHUIO: CITUIIIKOM OOJIBIIIOE HAMPSHKEHHUE HA BBIXO1E MO
(IpeBBIIIaeT YCTAHOBJICHHBIM MakcuMyM Oosiee yem Ha 0,5 B).
5 - [leperpy3ka no HaNPsIKEHNKO: HAPsHKEHUE HA BBIXOJE arperara H>kKe MUHUMAJIbHOTO
YCTAaHOBJICHHOTO 3HAa4€HUs (IIPU OTCYTCTBUH MEPETPY3KHU MO TOKY).
6 - MoayJiu He BKJIIOYEHBI WM cpadoTana 3aimra Mo Tyaei
7 - Boabiasi meperpy3ka no Toky (TOK MPEBHINIAET YCTAHOBICHHOE 3HAYCHHE 0oJiee ueM Ha
10% B Teuenue 2 c).

8 - [Ipu noTepe nUTAHUA arperaToM (UiIu IPHU €ro OTKIIFOUEHHOM COCTOSIHUM).
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6. COCTAB AT'PET'ATA

6.1. Arperar BkitO4aeT B ceOsi CETEBOM BBIKIIOYATENb, MSATh COCAMHEHHBIX IMapauIeIbHO
BBICOKOYACTOTHBIX ~ HMMITYJbCHBIX —IpeoOpazoBarens A2...A6 tuma TJP-1000 (30V/40A),
aBTOMAaTHUYECKYIO0 CHCTEMY pEryiIMpoBaHHusA, cocrosmyro 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 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
MUKPOIPOIIECCOPHYIO CHUCTEMY, NUTamoulyocs oT 0moka ACP-2 M CBSI3aHHYIO ¢ HUM C IOMOIIBIO
IIOCJIEAOBATEIBLHOTO MPOTOKOJIA.

7. HACTPOUKA ATPETATA

[lepen mepBbIM BKIIIOUEHHEM arperata HeOOXOIMMO BHUMATENbHO 03HAKOMHThCS ¢ 1.5, 12, 13.
[Tocne ycraHOBKM BBIOPAaHHBIX 3HAUEHHH MapaMeTpOB arperaT B JOMOJHUTENBHONW HAcTpOHKe He
Hy)KJgaerca. Bo3MokHO, moTpedyeTcss TMOACTpOiKa HampsbkeHus abcopOmuu u - OydepHOro
HaIpsDKEHUs, ONMCaHHas B I1.5.

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, Ipu 3TOM KpPaTKOBPEMEHHBIE NIEPETPY3KH HE BBI3BIBAIOT OTKJIKOYEHHUS arperara. 3amura OT
NIPEBBIIICHUS] BBIXOJIHBIX TOKOB OCYHIECTBISCTCS B KaXJOM MOJyne mpeoOpazoBanus. Ilpu
MIPEBBIIIEHUH BBIXOIHBIM TOKOM 3HaueHus 103% OoT MakCHMaJIbHOTO MOSBIISETCS MPEIYIPExKTAI0IIUN
3BYKOBOM CHUTHAJI C TOCJIEAYIOINUM CpadaThIBAHUEM 3aIIUTHI IO TOKY U OTKJIFOYCHUEM Harpys3Ku.

8.3 3ammuTa OT meperpeBa 4acTei arperara OCyIIecTBISETCS OJIOKOM KOHTPOJIS TeMIIEpaTyphl
KaX/I0TO MOJIyJIsl TpeoOpa3oBaHus U TeMreparypHbiMu ceHcopamu 61oka ACP-2. TIpu nmpeBblieHHH
TEMIIEpaTypbl paAuaTOPOB CUIIOBBIX 3JIEMEHTOB KpuTHuyeckoro 3HaueHus (90°C) BpI30BET NOSBICHUE
IIpEeNYNPEXAAIONIEr0 3BYKOBOro curHaia, u Hagnucu "lleperpes". Uepes 10 cex HempepbIBHOTO
HaxoxJaeHus B cocTtosHMM "lleperpeB» mpouzoiiner cpabaThiBaHHWE 3aIIMTHI IO TIEPETPEBY C
OTKJIFOUE€HUEM Harpy3ku. [IoBTOpHOE BKIIIOUEHHE arperaTta BO3MOKHO NOCIIE IOHWKEHUS BHYTPEHHEN
TeMIIepaTypsbl (U1 paguaTopoB CUIIOBBIX AEMEHTOB - 89°C).

8.4 B ciydae NMOHMXKEHMS BBIXOJHOTO HAIMPSKEHWs 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 M BEZIET K €€ OTKIoueHHo yepes3 10 cek.

8.5.1 B cnyuae ommbku mossipuoctn BHemHedl AKDB mpu moakimiodeHuMu arperata K CeTH
BKJIIOYCHHUSI HArpy3Kd HE MPOU30WIET, pa3JacTcs MpEeAyNpEeKNaoMMil 3BYKOBOM CUTHAI C
BKIIIOYeHHeM uHaukatopa "ABAPUSA" u Beinaueit coobmienus "OOpaTHasi MOISIPHOCTL" 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.

IIpumeuanue: /s BoccTaHOBJICHUS pabOTOCIIOCOOHOCTH arperara nocjie cpadaTbIBaHHs 3alUT
0 TOKYy WIA HANpsHKCHUIO HEO0OXOAUMMO OOECTOUYMTh arperaT BXOJHBIM BBIKJIIOUATEIEM,
PacroJIo)KEHHOM Ha JBepILie KTa, U yepe3 10 cek. BKIIOUUTD €r0 BHOBB.
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9. KOHTPOJIBHO-USMEPUTEJIbHBIE ITPUBOPBI
9.1 KoHTpOJIb BBIXOJHBIX TAPAMETPOB OCYILECTBIISETCS HEMIPEPHIBHOM M(PPOBOI MHANKALIMEH
3HAYCHUH BBIXOJHOTO TOKAa M HANPSHKEHHS HAa MHOTO(YHKIMOHAIBHOM HKHJIKOKPUCTAILTHYECKOM
rpadMuecKkoM HMHIUKATOPE, pPACHOJOKEHHOM Ha TMaHeNIM YhpaBieHHs. TOYHOCTh H3MEpeHHs
HanpspkeHud — 1,5%, Tokxa — 3%.
10. OPI'AHBI YIIPABJIEHUA U UTHAUKAIIHU
10.1 Ha nuueBodl NOBEPXHOCTHM BBIHOCHBIX WM BCTPOEHHBIX IAaHENEH YIIpaBJIeHUS

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 3HAYCHHUIO YUCIOBOU BEJIMUYMHBI 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 IEPexoje 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
3HAaYeHUH HaANpsOKEHUs (BBEpXy) B BOJbTaxX M TOKa (BHM3Y) B amrepax. B 30He MeHI0 mHpopMmaims
BBIBOJUTCS JTHAJIOTOBBIM CIIOCOOOM Ha PYCCKOM SI3BIKE B 3aBHCHUMOCTH OT TEKYLIETO peXHUMa H
IIYHKTa MEHIO.

10.5 Ha nBepue mkagda uMeeTcsi MHAUKATOP CHUHETO I[BeTa HAJMYMS HANPSDKEHUS MUTAIOMEH
cetu 380B. CBeueHMe WMHIMKATOpa MPOMCXOJUT MPH HAIMYMM JIIOOBIX JBYX (a3 BXOIJHOTO
HaIPsSDKEHHUS.

10.6 Ha nBepue mkada ycTaHOBIICH BBIKIIOYATEb MUTAHHS arperarta.

11. YKA3AHUS MEP BE3OITACHOCTH

K 00cnyXuBaHHIO U PEMOHTY BBIIPSIMHUTEIBHOTO arperara JOIMYCKAIOTCS JIMIA, U3YyYUBIIHE
KOHCTPYKIMIO arperara, TEXHUYECKOE OIMCAHWE W TPOILICANINE COOTBETCTBYIOIIMHA HHCTPYKTaX.
OOyueHne O0OCTYXHBAIOIIErO IEpcoHala JOJDKHO IPOBOIUTHCS IOJ PYKOBOACTBOM OIBITHOTO
CIELMAINCTa, OTBETCTBEHHOIO 3a JKCIUTyaTaluio arperata. OOydaeMmblii MOXET HpPOM3BOJIUTH Ha
arperate Jit00bie paOOThI TOJIBKO C pa3pelIeHus U 1o/ HaOI0IeHeM 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 MPUYUHBI BBIXOJAa M3 CTPOS. YCTPaHUTH
HEHCIPABHOCTb U TOJIBKO MOCJE ITOT0 BKJIKOYATh arperar.

3. B mpomecce OdKCIuTyaTallud HEOOXOJWMO TIPOBOJHWTH CHCTEMATUYECKUH KOHTPOJIb
3a3eMJICHHS Kopiyca arperara. lcmonb30BaTh M 3a3eMJICHHS KaKUe-TMOO TIPOBOJHHMKH, HE
MpeIHa3HAYEHHbIE JIJIS ATUX LEJIEH, 3alPEIIACTCA.

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
HANPsHKEHUEM KaTETOPUYECKH 3aIperaeTcsl.

B ocranbHOM pPYKOBOJICTBOBATHCS MPaBWJIAMH 10 TEXHHKE OE30TIACHOCTH JUIS YCTAHOBOK C
pabodem Hanpspkeruem 10 1000 BOIBT.

12. IOAI'OTOBKA K PABOTE

12.1 B mpouecce MoAroTOBKH arperara K padoTe BBIMOIHUTE CIeIYIOLINE ONepaIiu:

a) IPOBEPHTE HAISKHOCTh 3a3eMJICHHUS arperara;

0) mnpoBepbTe W TOATIHUTE BCE KOHTAKTHBIC COCAMHEHMs, YyOeIMTeCh B HCIPaBHOCTU
KOMMYTAIlMOHHBIX anmnapaToB B 1ienu nutanus 380B arperara.

B) yOCMUBIINCHL B OTCYTCTBMM HAMPSDKCHUS Ha THTAIOIIEM KaOene, OTCOCAMHUTE €ro OT BXOTHBIX
KiaeMM arperata. [IpoBepbTe COMpPOTHBICHUE H3OAIMKM (a3 kabems «A», «B» u «C» Mexay coboir u
OTHOCHUTEJIBHO KopIyca arperara. [IpoBogoM ¢ ceueHreM |MM.KB. COSIMHUTE MEKAY COOOH BXOIHBIC KICMMBI
«A», «B» u «C» U, BKIIOYHB BBIKITIOUATENb S1, W3MEpPhTE COMPOTHUBICHUE H3OMALIUN MEXIY BXOIHBIMH
KJIEeMMaMH H KOpIlycoM (3emJyied) arperara C MOMOIIBIO MeroMmerpa ¢ padoyum HampsbkeHunem S00B.
ComnpoTHBIICHHE U3OJSAIMK Kabenst TOKHO ObITh He MeHee 10MOM, a cOmpoTHBIICHHE M3OMSAIMN arperara B.
HOPMAJIBHBIX YCJIOBHSX B XOJOIHOM COCTOSIHUM AODKHO ObITh He MeHee SOMOM. Ilocnme u3MepeHHs
COMPOTHUBIICHUS U3OJSAIMH TIEPEBOIUTE BHIKIIOUATETh S1 B MOJOKEHHE "BBIKITIIOUCHO" U MPUCOCIMHUTE Kabemb
MUTaHMs arperata oOpaTHO K BXOAHBIM kiemMMaM. [lonkmounte k kiemmaMm "BBIXO/[" Harpysky. Brimtounte
arperat. BeioepuTe HEOOXOIMMBIH PEXUM pabOTHI (ABTOMATUUYECKUH, pydHOH, OY(epHBIi).

12.2 HepomyckaeTrcs NpOBedeHHE WCNBITAHWNA TNMPOBEPKU MPOYHOCTH H30JSINH 110
BBIXOJY BBINPSIMHUTEJIbHOIO0 arperara, Tak KaK 3TO0 MOeT NMPHBECTH K BLIXOAY M3 CTPOHA
MHKPO03JeKTPOHHBIX KOMIIOHEHTOB (15.15 TOCT P 54585-2011).

Ec/iu BhINPAMUTEILHBIN arperar BCTPOEH B pacnpeieuTe/]bH0e YCTPOCTBO (1IHT), TO
NpPH_TIPOBEICHUN _ MCNBITAHUI __NIPOBEPKH __NPOYHOCTH _ M3OJISIHUU __PACNPENeJIUTEIbHOr0
YCTPOIcTBA (IIIMTA) BLIXOAHbIE IE€NU ArPEraTa JI0JKHbl ObITh OTKJIIOYEHbI.

12.3 TIpocneaute, 4TOOBI BEHTUIISIIMOHHBIC OTBEPCTHUS HE 3aCIOHSIIN TIOCTOPOHHHUE MPEIMETHI
Y MIOBEPXHOCTH

13. HOPAAOK PABOTBI
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(hepHBbIii).

B) B Mpolecce paboThl CIETUTE 32 COCTOSIHUEM BBIIPSIMUTEIBHOTO arperata i TOKaMu Harpys3Ku.

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

o) g obOecreueHHs] ONTUMAJIBHOM €MKOCTM W MaKCHUMAalbHOTO pecypca pabOThI
aKKyMYJIATOPHBIX OaTapeil cieayeT MpOoru3BOJUTh TEMIIEPATYPHYIO KOPPEKIIMIO 3HAUECHUS HANPSHKSHUS
OydepHOro pexxuMa U HanpspDKEHUs: abcopOIuu coriiacHo Tadmuie 2.

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

) IPU HEOOXOIMMOCTH OTKIIIOUEHHS Harpy3KH UCIob3yiTe KHonky "BKJI".

3) B ciy4yae MpoBeleHHs paboT Ha Ab BHuUMaTenbHO coOOMIOATEe MOPSAOK MOIKIIOUEHUS:
BKJIIOUANTE arperar B CETh TOJIBKO ITPH NOAKIIOUEHHON 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
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 3HAUEHHS TOKA B PEXKUME PYUHOU
YCTaHOBKHM TOKa HACTOSTEJILHO PEKOMEHAYETCS OTKIIOUWUTH Harpy3ky kHomkoi "BKJI", yctaHOBUTH
Heo0X0AUMBIH TOK, HaxkaTh "BBO/I" 1 moaxmounTts Harpy3ky kHonkoi "BKJT".

14. OBCJYKUBAHHUE B YCJIOBUAX JJIUTEJIbHOI'O BE3JEHCTBUS
14.1 TIpu anutenbHBIX, Oonee 1 Mecsla, nepepbiBax B paboTe arperara, s MOAJICPKAHUS €T
B TOTOBHOCTH K ACHCTBUIO HEOOXOAMMO MPOBOJMUTE CIICAYIOIINE MEPOTIPUSITHS:

a) OUMIIATh HAPYXKHbIE NOBEPXHOCTH arperara oT IbUIN U TPsI3U;

0) MpOU3BOUTH BHEIIHUI OCMOTp arperarta;
B) IPOBEPSTH HAJIC)KHOCTh KOHTAKTHBIX COEAMHEHUI;
T') IPOBEPATh COCTOSTHUE M30JISAIMM arperaTa, CONpOTUBICHUE KOTOPOW JOJDKHO OBITh HE HIKE
50 MOM B HOpMaJIBHBIX KIIMMaTHYECKUX YCIOBHSIX;
14.2 Tlpu anuTenbHBIX, OoJiee TpeX MeCALEB, EpepbIBax B padoTe arperara, A MOAJep KaHus
€ro B TOTOBHOCTU K JEHCTBUIO HEOOXOIUMO JIOTIOJHUTENLHO K BBIIIECKa3aHHOMY IPOU3BOINTH
MPOBEPKY arperata Ha GYHKIIMOHUPOBAHUE B CIEAYIOIIEH OCIeI0BATEIbHOCTH:
-noAKJIIOUNTh Harpy3ky Ru=0,175 Owm, 4,48kBT;

-BKJIFOYUTH arperar,

-YCTaHOBUTH CUJIOBOW PEeKUM pabOTHI ¢ HanpsikeHueM 28B;
-IIpU 3TOM MHAMKATOP JOJIKEH MOKa3bIBaTh BEIUUYMHY HanpsokeHUs 28 B u Tok 155-165A;

-OTKJIIOUUTH arperar.
14.3 KoncepBanus

B ycnoBusax amutensHOro 0e3/1eiCTBHS arperaT MOKeT HaXOAUThesl 0e3 KoHcepBaluuu He Ooliee
IecTH MecaleB. [ KoHCepBaIiK arperata HeoOXoauMO:

— IEMOHTHUPOBATH arperar

—OYHCTUTH OT TPSA3U U KOPPO3UM OTKPBIThIE (HE3AIIMILEHHBIE) AE€TAIH arperara;

—BOCCTAaHOBUTb HapYyLLIEHHOE JJAKOKPACOYHOE NOKPHITUE MMAHEIN U KOPITYCOB;

— arperar IOMECTUTh BMecTe ¢ ocymmuTeneM (Mmemouek ¢ cuukareaem 'OCT 3956) B uexon
n3 nomuatuneHoBoi 1ieHkn ['OCT10354. Uspenue nnoTHO 3akpbiBaloT M onedartsiBaroT. Ilocne
KOHCEpBAlMK yCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTCTBOBATh Karteropuuu 1 mo 'OCT 15150-
69 (oramnMBaeMble U BEHTHJIMPYEMBIE CKJIa/bl, XPAHWUJIMUIIA ¢ KOHIUIMOHUPOBAHUEM BO31yXa) IJIf
U3AEIIUN ¢ KINMaTUYeCKUM ucnoanenuem OM4.

14.4 TlepexoHcepBalus U3ENNs AODKHA IPOBOAUTCS Kaxkaple 12 MecsieB nociae KOHCEpBaluu

U3IEIUs B COOTBETCBUH C 11.14.3:

— pacrevarainTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTH HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperaTta;

— arperaT IIOMEILIA0T BMecTe ¢ ocymuTeneM (Memouek ¢ cunukareneMm 'OCT 3956) B uexon u3
nomuaTuiieHoBoM mieHkn ['OCT10354. Wsznenuwe mniOTHO 3akphiBalOT M omnedarbiBaioT. [locie
KOHCEpBAlMK yCIOBUS XpaHEHUE U3JENINN JOHKHO cooTBeTcTBOBaTh Karteropuuu 1 mo 'OCT 15150-
69 (oramMBaeMble M BEHTHIMPYEMbIE CKJIa/bl, XPAaHWUJIMUIIA ¢ KOHJUIMOHUPOBAHUEM BO31yXa) IJIA
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U3AEIIUN ¢ KIMMaTUYeCKUM ucnoanenuem OM4.
14.5 PackoHcepBaLuio U3A€Ius i IPUBEJEHMS B COCTOSIHUE TOTOBHOCTH K MCHOJIb30BAaHUIO 11O
HA3HAYEHUIO HEOOXOIMMO IPOBOJUTH B CIEAYIOIIEM MOPSAKE:
— pacredarainTe ¥ OTKpOMTE MOJIMATUIIEHOBBIE YITAKOBKHU C arperaToM;
— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH HA arperarax;
— MpU HE0OXOAUMOCTH BOCCTAHOBUTE HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperara;
— YCTaHOBUTE arperar 1 moJIroToBbTe K paboTe coriacHo myHkram 12 nactosmiero TO.

Jlnst BBOJa arperara B paboTy 1ociie KOHCEPBAllMK HEOOXOIMMO BCE METAJUIMYECKHE IETaIH U
Kperex, MoJyIeXkaliue 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. IVIAHOBO-IPEAYITPEJUTEJIBHBIE OCMOTPbI U PEMOHTBI

ArperaT A0JDKEH MOJBEPraTbCsi OCMOTpPaM M PEMOHTY B CPOKH, YCTAHOBJIEHHBIE "IpaBHIIaMU
oOCIyKMBaHUsI CYJOBOTO 3JeKTpooOopynoBanus". TexHudyeckoe oOCITyKMBAaHUE 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 TPOU3BECTH BHEIIHUN OCMOTD;

B) OUMINATH HAPYKHbIE IOBEPXHOCTH arperara Ot IbLIU U IPsI3H;

I') IPOM3BECTH YUCTKY AJIEMEHTOB arperaTa CaTblM BO3/lyXOM JIaBJICHUEM He OoJjiee 2 aTM.

1) HeoOXOJAWMO TPOBEPUTh U MOATSIHYTh BCE KOHTAKTHBIE COCIUHEHUS U YOeouTcs B
HCIPABHOCTU KOMMYTAI[MOHHBIX almaparoB B Lienu nutanus 380B arperara.

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

16 YTUJIN3AUA

Kpureprem mpeaenbsHOro COCTOSIHUS U3EIHS SIBIITIOTCS BRIpa0OTKA pecypca anmnapara,
HEBO3MOXXHOCTH UJIM TEXHUKO-3KOHOMHUYECKasi HEelleIeco00pa3HOCTh BOCCTAHOBICHUS
pabotocnocoOHOro coctosnus. [locne ycTaHOBIEHUS HETPUTOJHOCTH anmnapaTa K SKCIUTyaTallii OH
IIOJUICKUT CIIUCAHUIO Y YTUIM3ALMHU 110 JEHCTBYIOLIUM B OpPraHU3alUAX-1101b30BaTeIAX
MHCTPYKLUSIM.

W3pnenue He NpeACTaBISAET ONMACHOCTD JUIsl )KU3HU, 3J0POBbs JIFOAEH U OKPYKAIOLIEH Cpelbl I10CIe
OKOHYaHUs CPOKa CITY>KOBI, yTHIIN3ALUs €r0 MPOU3BOAUTCS 0€3 MPUHATHS CHICIIHATBHBIX MEP 3aLUThI
OKpYKaroILEen Cpeibl.

[Topsnok yrunu3anuu onpeneseT Oprauu3als, SKCILIyaTUPYIOLas U3aeiue.
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puioxenue 2
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