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1. BBEJEHUE
1.1 TexHuueckoe ONUCAHME W HHCTPYKIUS MO JKCIUTyaTallMM MpeAHA3HAYEHBI Jis
U3ydeHus ycTpoictBa arperata BAT2435/35-01 (mamee — arperar), a Takke A TPaBWILHOM
AKCIUTyaTaI[MH arperara u ero TeXHHYECKOTO 00CTy )KHBaHUS.
1.2 B coctaB TEXHMYECKOTO OMUCAHUS W MHCTPYKUHUHU MO SKCIUTyaTallud BXOJAT
CBEJICHUsI O HA3HAUYEHWUM, YCTPOWCTBE W MPUHIMIE JCHCTBUS BBIMPSAMUTEIBHOTO arperata U €ro
COCTaBHBIX 4YacTei, €ero TEXHUYECKUE XapaKTEPUCTUKU, CBEJIEHUS IO  HCIOJIb30BAHUIO,
TPAHCIIOPTHPOBAHUIO, XPAHEHUIO, TEXHUUYECKOMY OOCIY)KHBaHHIO, a TaKKe YKa3aHue Mep
0€30MMacHOCTH MPHU pabOTe C arperaToM, MPHIOKEHUS.

2. HABHAYEHHME AT'PEI'ATA
2.1 BeImpsAMHUTENbHBIM —arperar NpeAHa3HadeH Ui npeobOpasoBaHus — TpexdazHOTro
nepemeHHoro HanpspkeHus 380 B gacrotoit 47...63 I': B cuI0BOM pexuMe - B CTaOMIM3UPOBAHHOE
MIOCTOSIHHOE HANpsDKEHHE; B 3apsSAHOM pEeXuUME - B CTaOWIM3MPOBAHHBIA TOK ISl 3apsiiKH
aKKyMYJIATOPOB B pyYHOM U aBTOMAaTUYECKOM PEXHUMaX.
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.).
IIpuMeuyaHue: arperar He JONMYCKaeT IKCIJIYATALUIO B ATPECCUBHBIX CPeAax, CoAep KAIMX Napbl
KHCJIOT M IIeJI0Yeil B KOHUEHTPauMuAX, pa3beAalonmMX MeTANI U H30JSIIHI0, a TAK:Ke B cpelax ¢
TOKOINPOBOAALLEH M B3PbIBOONACHOM NBLIBIO.

3. TEXHUYECKUE JAHHBIE AT'PEI'ATA
Texuuueckue JaHHbIE BBIIPSMUTENBHOTO arperara MpuBeAeHBl B Tadmure 1.

Tabnumna 1.
1 |IIuraromias ceTs: ‘
- HanpsbkeHue , B 380
- gacTora, I 47...63
- yucino a3z 3
2 |[ToTpebisiemass MOIIHOCTH OT ceTH, KBA, He Gonee 2,8
[ToTpebisiemast MOITHOCTH OT ceTH, KBT, He 6oee 2,2
3 |Brxon: Kanan 1 Kanamn 2
- IMana3oH HanpspKeHui , B 18...30 18...30
- MaKCUMAIIbHBIN TOK, A 35 35
- IpeZEIbl PETYAUPOBKYU 3apsAHOTO TOKA 5..100% 5..100%
- Ko pHUIMEHT mynbcanuii, %, He 6oiee 1
- YCTAHOBHBILIEECS] OTKIIOHEHNE BBIXOJHOTO HAIPSDKEHUS, +2
- YCTAaHOBHUBIIIEECS] OTKJIIOHEHUE BBIXOIHOTO TOKa( B +5
3apsAHOM pexume), %
4 |Pene curHanuzanuu Makc. KOMMYTHPYEMOE HaNPsHKEHUE 250VAC /30VDC
Pene curnanuzanuy HOMUHAJIbHAS HArpy3Ka 10A pu 250VAC,
10A mpu 30VDC
5 |kog, % 90
6 |Bec m3nmenus, kr
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4. YCTPOIMCTBO U PABOTA AT'PET'ATA

4.1 KOHCTpYKTMBHO arperar BbIIOJHEH Ha MOHTQ)KHOM IAHENIH, C BBIHOCHOM IIaHEJbIO
yrpasienus [ITYBA. OOmumii Buj arperara npuseneH B [puiosxenun 1.

4.2 TlpuHuun paboTHl arperara OCHOBaH Ha MpPeoOpa30BaHUM IMEPEMEHHOTO HANPSKEHHS B
raJbBaHUYECKH pa3BSI3aHHOE  HANpPSDKEHHWE C TIOMOINBI0 BBICOKOYACTOTHBIX IpeoOpazoBatelnei,
CTa0MJIM3AllMU U PETYIMPOBKU HANPSOHKEHHS M TOKAa Ha 3aJaHHOM YpPOBHE C TMOMOIIBIO HU(POBOMA
cucTteMbl ynpasieHusa. CTpyKTypHas cxema arperara npejcrasiieHa B [Ipunoskenun 2.

5. PABOTA ABTOMATHUKHA

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

5.2 BrInpsMUTENBHBIN arperat MoXeT padoTaTh B CIEIYIOLUINX PEKUMAX

a) «aBTOMATHYECKHUID» - PEXHUM, TMpPEIHA3HAUECHHBIN A1 aBTOMaThyecKou 3apsuku Ab.
Tok ¥ HampsHKeHHE W3MEHSIIOTCS M0 CHELMAIbHOMY aIrOpUTMY B 3aBUCHMOCTH OT IIapaMETpOB
akkymynaropa. [lyis HOpManbHOTO (YHKIIMOHUPOBAHHS JaHHOTO pPEeKHMMa Ha TMAHENIH YIPaBJICHUS
HEOOX0/MMO 3a/1aTh BEJIWYHMHY 3apsAAHOTO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJISTOPHOM
Oatapeu), BENUYMHY HAmpspDKeHHUs abcopOnuu (3apsaHoe HampspkeHue), OydepHoe HampspKEHHE.
Hanpsioxenne abcopbunu u OydepHoe HalpspKEHHE 3aBUCAT OT TEMIIEPATyphl OKpYXKAroIel cpeibl U
yCTaHaBJIMBAIOTCS B COOTBETCTBHH C Ta0I.2.

0) «cmjaoBOW» - peXUM, TpelHa3HAUYEHHBIA 11 MUTaHUA  TOTpeOHUTeNe
CTaOMJIM3UPOBAHHBIM HANpPSHKEHUEM IMMOCTOSHHOTO TOKa. B 3TOM pexxume normyckaercsi MOJACTpOMKa
BBIXOJJHOI'O HAIIPSKEHUS.

B) «PYYHOW» - PEXUM, IpEeIHAa3HAYEHHBIH JUId pydHOH 3apsaku Ab. B atom pexume
BPYUHYIO YCTAaHaBJIMBAIOTCS 3apsAHOE HampsDkeHWe U TOK 3apsafga Ab. 3apsa npousBoautes
(UKCUPOBAHHBIM TOKOM. MOMEHT OKOHYAHHS 3apsa B 3TOM Cllydae ONpeAessieTcss 00CTyKUBAOIUM
IIEPCOHAJIOM.

5.3 PaGoTa B aBTOMAaTH4YECKOM pEXHUME.

IIpu BKJIOUEHUU HAarpy3KM M3 aBTOMATHYECKOI'O peXMMa WM BKIIIOUEHUU arperara ¢ paHee
YCTaHOBJICHHBIM aBTOMAaTUYECKUM PEXUMOM 3apsa Ab mponsBoauTcs crneayromum o0pazom:

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

0) Jlanee BBIMOIHACTCS 3apsi MOCTOSHHBIM TOKOM C O'paHUUYEHUEM HATPSHKEHUS Ha BBIXOIHBIX
kiaeMmMmax arperara Uspyx 3HaueHHeM paBHBIM Usgcopsunn. 110 Mepe 3apsga Ab, moTpebiasieMblit UMM TOK
nagaer. Ilpu yMeHbIIEHHH NOTPEOISEMOro aKKyMyJIsSTOPOM TOKa 10 3HauyeHus MeHee 6% OT
MaKCHMAJIBHOTO 3apsAHOIO TOKAa MM MEHEe IBYX aMIlep, 4epe3 SMUH. IPOUCXOIUT IEpPEXo] B
OydepHBIi PEeXUM C TOJJIEPKAHHEM BBIXOJHOTO HampspkeHuss Ha ypoBHE Ugypepuoe. 1IpH 3TOM,
MaKCUMAaJIbHBIA OTAABAaE€MBIi arperatoM TOK He OyJeT NpeBbIaTh BEIUYUHBI 33JaHHOTO
MaKCHMAJIHOTO 3apsTHOTO TOKA.

MaxkcumanbHoe Bpems 3apsana Ab B aBromartnueckom pexume (npu HanpskeHUM Uspx
Ua6copounn) - 64, TIOCIIE YEro arperaT BBIMIOJHUT Tepexo] B OydepHbId peXuM C MOoIAep KaHuEeM
BBIXOJIHOTO HampsiKeHUs Ha YPOBHE Usygeproe. IIpU 3TOM, MakCUManbHBII OTJABAEMBIIl arperatoM TOK
He OyJeT MpeBbIIIaTh BEJIMYUHBI 33JaHHOT0 MAaKCUMaIbHOTO 3apsJHOTO TOKA.

B cnyuae, ecniu B OydepHOM pexkrMe BeNIWYMHA HANpPsDKEHHMS HA KJIEMMax arperara ymaaeT
HUXKE Usypeproe-0,9B (ADB paspsikeHsl), BBIIPIMUTENBHBIN arperaTr BBIIOJHUT 3allyCK HOBOT'O IMKJIa
3apsga Ab B aBTOMaTHYECKOM peXUME.

Ha ngucriiee manenu ynpaBieHHs BBIBOAMTCS (pakTHUecKOe HANPsHKEHHE HAa KJIIEMMax arperara
U OTIaBaeMBIM UM TOK.

[lepexon B aBapHifHBINA PEXUM CO cpadaThIBaHMEM CHTHAJIa aBApUH BO3MOKEH B CIIy4ae eCIu:
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- HalpsDKEHHME Ha Harpy3Ke BBIILIO 32 PaMKH JJOMYCTUMOTO Auana3oHa (tadmu.l)

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

COpoc curnasna aBapuu IPOU3BOIUTCS MIPU CHATHU MIUTAHUS C arperarta.
IIpumeuyanue: TurnoBas 3aBUCUMOCTb HampspkeHUs a0copOUH Uagcopsunn M OyPepHOTO HAMPSHKEHUS
Ustypepoe  OT TEMIIEpATypbl OKpY)Karowle cpensl mpuBeneHa B Tabi.2. IIpuBeneHHble HampsHKEHUS
Uascopsunn B Usygeprioe 3aBUCAT OT TUIMA aKKYMYJISTOpPA U MOTYT HECKOJIBKO OTIIMYATCS 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) M 3apsaaxku Ab B pydyHOM peXUME YCTaHABIIMBAIOT HAIpPsDKEHHE M TOK 3apsna Ab.
[Toaxmouaror kaHan HaxkatueM kHonkoi «BKJI». 3apsnka Ab ocyiecTBisieTcs 3aJaHHBIM 3apsiIHBIM
TOKOM C KOHTPOJIEM BEIMYMHBI HAINPSDKEHHUS Ha BBIXOAHBIX KiemMmax arperara Usux [0 MOMEHTa,
KOTJIa HalpsDKEHHE Ha BBIXOAHBIX KiIeMMax arperara Usgx OyAeT paBHO 3apsiiHOMY HAIPSKEHUIO

6) Jlanee BBIMOIHACTCS 3apsA]] IOCTOSHHBIM TOKOM C OTPaHUYEHUEM HANPSKEHHE Ha BBIXOHBIX
kiemmax arperata Us,x 3HAUEHUEM PAaBHBIM BEJIMUMHBI 3apsiiHOTO HanpsbkeHus. Ilo mepe 3apsga Ab,
NoTpeOIsIeMbIi UMU TOK Ta/1aeT

Ilo yMomuaHuio arperaT IIOCTaBIsAETCS C IapaMeTpaMHM MPEIyCTAaHOBJIEHHBIMHM  JAJIS
TeMIepaTypsl okpyxkaromeii cpeant 25°C.

Buumanue: Iloakiawuyenne AB K arperary JA0/JsKHO OCYHIECTBJSICTCSl /10 BKJIIOYEHHS PeKUMA
3apSUIKH. .

5.5 Tlpu BKJIFOYEHHH BBIIPSIMUTEIBHOTO arperara B paboTy U OTCYTCTBUH €0 HEUCTIPABHOCTEH
MPOU30MIET 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.656342.002TVY penakuus 2, cpabaTbIBaeT MPH CIEAYIONUX HEHUCITPABHOCTSX:

1 - Ileperpes

2 - O6paTHas MOJSIPHOCTH

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

4 - Ileperpy3ka mo HANPsI’KEHUIO: CITUIIIKOM OOJIBIIIOE HAMPSHKEHHUE HA BBIXOIE MO
(IpeBBIIIaeT YCTAHOBJICHHBIM MakcuMyM Oosiee yem Ha 0,5 B).

5 - [leperpy3ka no HanPsiKEHMKO: HAPsHKEHUE HA BBIXOJE arperara HKe MUHUMAJIbHOTO
YCTAaHOBJICHHOTO 3HAaY€HUs1 (IIPU OTCYTCTBUH MEPETPY3KHU MO TOKY).

6 - MoayJiu He BKJIIOYEHBI WM cpadoTana 3aimra Mo Tyaei

7 - Boabiasi meperpy3ka no Toky (TOK IMPEBHIIAET YCTAHOBICHHOE 3HAYCHHE OoJiee ueM Ha
10% B Teuenue 2 c).

8 - [Ipu noTepe NUTAHMA arperaToM (UiIu IPHU €ro OTKIIFOUEHHOM COCTOSIHUM).
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6. COCTAB AT'PET'ATA
6.1. Arperar BKIIO4aeT B ceOsi CETeBOM BBIKIIIOYATENb, BBHICOKOYACTOTHBIA HMITYJIbCHBIN
npeoOpazoBarens A2 (A3) tuma JIP-1000 (32V/40A) B kaxxaoM KaHale, aBTOMATHYECKYIO CHUCTEMY
peryaupoBaHusi, coctosayio u3 y3na ACP-2 u nanenu ynpasienus [IYBA, 610k cereBoro ¢uibTpa
DL-10AE, nnary ynpasieHuss BeHTwiIsiTopamMu BE, BEHTHIIATOpBI, 3alllUTHBIE IUIABKUE BCTaBKU M
KIIeMMHBIE KoJoaku, TpaHchopmatop 380/20B, koHTakTop. PaBEHCTBO BBIXOJHBIX TOKOB B
COCJIMHEHHBIX TMapajUIeIbHO 3BEHBAX MpeoOpa3oBaHUsl OO0ECIEUMBACTCS CIEIHATBbHON crlensen
CHCTEMOM, a ollee M3MEpeHHe BBIXOJHOTO TOKA — IMPELHU3HOHHBIM TBEPIOTEIBHBIM JATYMKOM (B
ACP-2). Ha BbIX0Je UMeeTCS LeMb 3alIUThl OT 0OPAaTHOMN MOJIIPHOCTH MOAKIIIOYCHUS aKKyMYJIsTOpa,
cocTosiIIas U3 y3ia onpenenenus nousipHoctu (B 61oke ACP-2) u mporpaMMHON 9acTu Ui aHAIHM3a
COCTOSIHUSI.

7. HACTPOUKA ATPETATA
Ilepen mepBbIM BKJIIIOUEHHEM arperata HeOOXOIMMO BHUMATENbHO 03HAKOMHThCS ¢ 1.5, 12, 13.
[Tocne ycraHOBKM BBIOpAaHHBIX 3HAUEHHH MapaMeTpOB arperaT B JOMOJHUTENBHONW HAcTpOHKe He
HyKgaerca. Bo3MoxHO, mMOTpeOyeTcss MOJACTpOMKa HampshKeHus abcopOrmm 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 MPETOXPAHUTEISIMHU.

8.2 3amuTa OT BKIIIOYEHMS Ha HEUCIIPAaBHYIO Harpy3Ky OCYIIECTBIIIETCS CXEMOW YIpaBICHUS
arperara, pu 3TOM KpPaTKOBPEMEHHBIE NIEPETPY3KH HE BBI3BIBAIOT OTKJIKOYEHHUS arperara. 3amura OT
NIPEBBIIICHUS] BBIXOJHBIX TOKOB OCYHIECTBISICTCS B KaXJOM MOJyne mpeoOpazoBanus. Ilpu
MIPEBBIIIEHUHU BBIXOIHBIM TOKOM 3HaueHus 103% oT MakCHMaJIbHOTO MOSBIISIETCS MPEIYIPEKTAIOIIUN
3BYKOBOM CHUTHAJI C TIOCJIEAYIOINUM CpadaThIBAHUEM 3aIIUTHI IO TOKY U OTKJIFOYCHUEM Harpys3Ku.

8.3 3amuTa OT meperpeBa 4acTei arperara OCyIIecTBISETCS OJIOKOM KOHTPOJIS TeMIIEpaTyphbl
KaX/I0TO MOJIyJIsl TpeoOpa3oBaHus U TeMIreparypHbiMu cencopamu 61oka ACP-2. TIpu npeBblieHHH
TEMIIEpaTypbl paAMaTOPOB CUJIOBBIX 3JIEMEHTOB KpuTHuyeckoro 3HaueHus (90°C) BpI30BET NOSBIECHUE
IIpEeNYNPEXAAIONIEr0 3BYKOBOro curHana, u Hagnucu "lleperpes". Uepes 10 cex HempepbIBHOTO
HaxoxaeHus B coctosHuM "IleperpeB" mpomsoiier cpabaThiBaHHWE 3allUTHl IO TEPETPEBY C
OTKJIFOUEHUEM Harpy3ku. [IoBTOpHOE BKIIIOUEHHE arperaTta BO3MOKHO IOCIIE IOHWKEHUS BHYTPEHHEHN
TeMIIepaTypsbl (U1 paauaTopoB CUIIOBBIX AEMEHTOB - 89°C).

8.4 B ciydae NMOHMXKEHMS BBIXOJHOTO HAIMPSKEHWs BCJIEICTBUE BHEUIHMX WJIM BHYTPEHHUX
IIPUYMH HWXKeE 3HaueHus 18B mpousBoauTcs mojada NpeaylpexAarollero 3BYKOBOIO CHUTHala, U
BbIfaua cooOmenus "Huskoe BbIXoMHOE HampspkeHue'. [lanbHelilee HaXOKIEHUE B ITOM PEKUME
paccMmaTpuBaeTcsl Kak KOPOTKOE 3aMbIKaHUE B HAarpy3Ke U BEZIET K €€ OTKIoueHHto yepes3 10 cek.

8.5.1 B cnyuae ommbku mossipuoctn BHemHedl AKDB mpu moakimiodeHHMu arperata K CeTH
BKJIIOYCHUS  HArpy3Kd He€ IMPOU30HICT, pa3facTcs MNPEeayNpexJarolui 3BYKOBOW CUTHAlI C
BKIIIOYeHHeM uHaukatopa "ABAPUSA" u Beinaueii coobmenus "OOpaTHas MOJISPHOCTL" Ha JTUCILIee
ITYBA.

8.5.2 Oummoounoe mnoakiawyenue AKDB oOpartHOi MOJSIPHOCTBIO K
padoramouieMy arperaty MokeT NPUBECTH K BbIXOAY U3 CTPOS OTAEJbHBIX Y3JI0B

arperara M akKKymyJsiTOpHO# OaTapem.

IIpumeuanue: Jlng BoccTaHOBIEHHS pabOTOCIOCOOHOCTH arperaTta mociie cpabaThIBaHUS
3alIUT MO0 TOKY WIM HANpsHKEHHIO HEOOXOJMMO OOECTOUMTH —arperaT BXOJHBIM BBIKIIIOYATEIEM,
PacroJIo’)KEHHOM Ha JBeplLie MKTa, U yepe3 10 cek. BKIIOUNUTDH €r0 BHOBB.

9. KOHTPOJIbHO-U3MEPUTEJIbHBIE ITPUBOPbI
9.1 KoHTpOIb BBIXOJJHBIX APAMETPOB OCYILECTBIISCTCS HEMIPEPHIBHOM U(PPOBOI MHANKALIMEH
3HAUCHUH BBIXOJJHOTO TOKa W HAIIPAKCHHUA  Ha MHOFO(bYHKI_[I/IOHaJILHOM KUAKOKPUCTAINIMICCKOM
rpadM4ecKkOM HHAMKATOpPE, pPACIOJIOKEHHOM Ha  MaHeNd YIpaBieHUs. TOYHOCTh H3MEpeHHS
HanpspkeHud — 1,5%, Tokxa — 3%.
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10. OPI'AHBI YIIPABJIEHUA U UHIANKALIUHN
10.1 Ha nuueBodl NOBEPXHOCTHM BBIHOCHBIX WM BCTPOEHHBIX IAaHENEH YIpaBJIeHUS

pacIoyNoXeHbl MHOTO(MYHKIIMOHAIBHBIN KMJIKOKPUCTAJUIMYECKUNA HMHIUKATOP, CBETOAUOJIHBIC

nnaukaTopsel «<PABOTA», «KABAPUS», «BYDEP» u kHONKY ynpaBieHus « »(BKJIIOUEHUE),

«» (BO3Bpar), « » (CTpelka BBepX), «» (cTpenka BHU3), « » (BBOM).

10.2 HazHaueHHe KHOTIOK yIpaBJICHUS:

» - puatenasHoe (Oonee 1¢);

0) <» BO3BpAaT K IPEAbIAYIIEMY 3HAUCHUIO YUCIOBOU BEIMYUHBI U3MEHAEMOI0 I1apaMeTpa;

B) « » - IEPEMEILECHUE HAa CTPOKY MEHIO BBEPX WJIM M3MEHEHME YUCIIOBOIO IOKA3aTess B
CTOPOHY YMEHBIIEHUS

r) « » - BXOJl B BBIOPaHHBIN IyHKT MEHIO, Jajiee — MPeUI0KEHUE U3MEHEHHS YHCIOBOTO
[IOKas3aTens, IpU CICAYIOLEM Ha)XaTUM — BHECEHHME HOBOI'O 3HAYCHUSA B IIaMATh, U3MECHECHHUE
noxaszaTenis Ha (PU3NYECKOM YPOBHE U MEPEX0] Ha3aa B BEIOPAHHBIN MyHKT MEHIO

1) « » - IIEpEeMELIEHUE Ha CTPOKY MEHIO BHU3 UJIM U3MEHEHHUE YMCIIOBOTO IIOKA3aTelsd B
CTOPOHY YBEIUYCHUS

10.3 HazHaueHue CBETOAMOIHBIX MHAUKATOPOB:
a) «PABOTA» - cBeueHHe CUTHAIM3UPYET O MOAKIIOUYEHHON Harpy3Ke
0) «<ABAPUS» - cMm. 1. 8
B)«BY®EP) - cBeueHHe CUTHAIM3HPYET O HAXOXKICHUHM B OypepHOM pexHMe HIU
CHUTHAJIM3UPYET 00 OKOHYAHUM LUKJIA 3apsJIKM B aBTOMATUYECKOM PEKMME U BPEMEHHOM IEPexoe B
Oy(epHBIN peKUM.

10.4 PaGouas 30Ha MHAMKATOpa pa3zeiieHa Ha JBE YaCTH — 30HA M3MEpEHUs (ClIeBa) U 30HA
MEHI0O M YyIpaBieHUs (cmpaBa). B 30He H3MEpeHHs OCYILECTBISETCS HENpEpbhIBHAs WHAMKAIUS
3HAYeHUH HaNpsOKEHUs (BBEpXy) B BOJIbTaxX M TOKa (BHM3Y) B amrmepax. B 30He MeHI0 mHpopMmaims
BBIBOJUTCS JTHAJIOTOBBIM CIIOCOOOM Ha PYCCKOM SI3BIKE B 3aBHCHUMOCTH OT TEKYIIETO peXuMa H
IIYHKTa MEHIO.

10.5 Ha nBepue mkada uMeeTcsi MHAUKATOP CUHETO I[BeTa HAJMYMS HAINPSDKEHUS MUTAIOMeH
cetu 380B. CBeueHMe WMHIMKATOpa NPOMCXOOUT MPH HAIMYMM JIIOOBIX JBYX (a3 BXOIJHOTO
HaIPSDKEHHUS.

10.6 Ha nBepue mkada ycTaHOBJICH BBIKIIOYATEb MUTAHHS arperarta.

11. YKA3AHUS MEP BE3OITACHOCTH

K 00cinyXuBaHHIO U PEMOHTY BBIIPSMHUTEIBHOTO arperara JOIMYCKAIOTCS JIMIA, U3YyYUBIIHE
KOHCTPYKIMIO arperatra, TEXHUYECKOE OIMCAHWE W TPOILICANIMNE COOTBETCTBYIOIIMHA HHCTPYKTaX.
OOyueHne OOCTYXHBAIOIIErO IEpcoHaia JOJDKHO IPOBOJIUTHCS IOJ PYKOBOACTBOM OIBITHOTO
CIELMAINCTa, OTBETCTBEHHOIO 3a JKCIUTyaTaluio arperata. OOydaeMmblii MOXET HpPOHM3BOJIUTH Ha
arperate Jit00bie paOOThI TOJIBKO C pa3pelIeHus 1 1o/ HaOI0ieHneM 00yJaroIero JuLa.

11.1 Texnuka 0e30mMacHOCTH:

1. IIpu mpoBeaeHUU MPOPUIAKTHUECKUX U PErJIAMEHTHBIX pabOT, OCMOTPOB U MPHU M3YyYECHUHU
KOHCTPYKIIMH arperaT JOJDKEH ObITh OTKITI0UeH oT cetu 380B.

2. [leperopeBiue MpeaoXpaHUTETHN IOJKHbBI ObITh 3aMEHEHBI UCTIPABHBIMHU.
Bo wu30exaHue HeCYacTHBIX CiIydaeB M aBapuil YCTaHOBKAa CaMOJENbHBIX M  HELITaTHBIX
NpeJoXpaHuTenel He paspemaercs. [locime 3aMeHbl BBIIEAIIMX M3 CTPOS MPEIOXPAHUTEIEH WIIH
IPYrUX OBIEMEHTOB CXeMbl HEOOXOJAMMO YCTAaHOBUTH IPUYMHBI BBIXOJA W3 CTPOsS. YCTPaHUTH
HEHUCIPaBHOCTh U TOJIBKO MOCIIE 3TOTO BKIIOYAThH arperart.
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3. B mpomecce OdKCIuTyaTallud HEOOXOJWMO TIPOBOJHWTH CHCTEMATUYECKUH KOHTPOJIb
3a3eMJICHHS Kopiyca arperara. lcmonb3oBaTh 1S 3a3eMJICHUS KaKUe-TMOO TIPOBOJHHMKH, HE
NpeAHa3HaYEHHBIE IS 3TUX LIeJIeH, 3apeniaeTcs.

4. Ipu npoBeaeHNH NMPOPUITAKTHUESCKAX U PErIaMEHTHBIX paboT HE0OXOIUMO TOJIB30BATHCS
WHCTPYMEHTOM C JUAJICKTPUUECKUMU PYKOATKAMH, COOMIOAATh MAaKCHMAIBHYIO OCTOPOKHOCTH
KacaTbCs TONBIMU pPYKaMHU JIOOBIX BHYTPEHHUX JeTalieil arperara NpH HAXOXKACHUU €ro ToJ
HaIpsHKEHUEM KaTerOpPUYECKH 3arperiaeTcs.

B ocranbHOM pPYKOBOJICTBOBATHCS MPABWJIAMH 10 TEXHHKE OE30TIACHOCTH JUIS YCTAHOBOK C
pabodem Hanpspkerrem 10 1000 BOIBT.

12. IOATI'OTOBKA K PABOTE

12.1 B mpouecce MoAroTOBKH arperara K padoTe BBIMOIHUTE CISIYIOLINE ONEpaIiu:

a) MPOBEPHTE HAICKHOCTD 3a3E€MJICHUS arperara;

6) MNpoOBEPLTC U IMOATAHUTEC BCC KOHTAKTHBIC COCAWHCHUA, Y6CHI/ITCCB B  HCIIPABHOCTHU
KOMMYTAIlMOHHBIX anmnapaToB B 1ienu nutaHus 380B arperata

B) yOeOMBIINCH B OTCYTCTBUM HANPSDKEHUS HA MUTAIOMIEM Kabene, OTCOSAMHHUTE €ro OT
BXOJIHBIX KJeMM arperara. [IpoBepbTe coOmpoTHBICHHE H30JSAIUU a3 Kadens Mexay coboit u
OTHOCHUTEIILHO KopIyca arperata. [IpoBofoM ¢ ceueHueM 1MM.KB. COSTUHUTE MEXITy cOO0M BXOMHBIC
KJIEMMbl M, BKJIIOYHMB BBIKIIOYaTelb S| HM3MephTe COMPOTUBICHUE H3OJSIUU MEXAY BXOJHBIMU
KJIEMMaMH U KOPITycOM (3eMJIeii) arperara ¢ MOMOIIBI0 Merommerpa ¢ pabounm HanpsokenneM S00B.
CompoTuBieHHEe M30JAIUNA Kabenss MoKHO ObITh HEe MeHee 10MOM, a compoTHBIIEHHE H3OJSIUN
arperaTa B. HOPMaJbHBIX YCIOBHUSX B XOJIOJHOM COCTOSIHUM JOJDKHO ObITh He MeHee SOMOm. Tlocne
M3MEPEHUST CONMPOTHUBICHUS M30JISLIMK MEPEBOAUTE BBIKIIIOUATENb S1 B MOJOKEHUE "BBIKIIOYEHO" U
MPUCOCTUHUTE Kalellb MUTaHUs arperaTa oOpaTHO K BXOJHBIM KieMMaMm. [logkmrounTte K KiemMmam
"BBIXO/]" warpy3sky. Bxmounte arperar. BribepuTe HEOOXOIMMBIA — peXHM  pabOTHI
(aBTOMaTHYECKHiA, py4yHOH, OyepHbIit)

12.2 HepomyckaeTrcs NpOBeAeHHE WCNBITAHWNA NPOBEPKU MPOYHOCTH H30JSINH 110
BbIXO/Y BBINPSAMUTEILHOIO arperara, TaK KAaK 3TO0 MO:KeT NPHBECTH K BBIXOAY M3 CTPOS
MMKPO3JIeKTPOHHBIX KoMnoHeHToB (15.15 'OCT P 54585-2011).

Eciin BhINPAMHUTEIbHBIN arperar BCTPOeH B pacnpeaeauTeabHOe YCTPOHCTBO (IIUT), TO
IPU__ NIPOBEICHNUM _MCIBITAHUI _NPOBEPKU _NMPOYHOCTH _ M30JSALMHU __pacnpelenuTelIbLHOr0
YCTPOIicTBA (IIMTA) BLIXOJAHBIE IENH arperara J0J:KHbl ObITh OTKJIKY€EHbI.

12.3 TIpocneaute, 4T00BI BEHTHIIAIIMOHHBIE OTBEPCTHSI HE 3aCTIOHSUTH TIOCTOPOHHHE MPEIMETHI
Y MMOBEPXHOCTH.

13. HOPAAOK PABOTHBI
13.1 Ilpu BkIIOYeHHUH B palbOTy BBIIPSIMHUTEIBHOTO arperara MPOU3BOJUTE CIEIYIOLIHNe
oTepanuu:

a) BKIIOUMTE arperar BeIKIo4yaTenb S1, mpu strom Ha I[IYBA 3aropaercs wunaukarop
"PABOTA";

0) BBIOEpUTE HEOOXOAUMBIN PEXUM pabOTHI (ABTOMAaTHUECKUH, py4HOH, Oy(hepHBIii);

B) B Mpoliecce padoThl CIeIUTE 3a COCTOSIHUEM BBIIPSIMUTEIBHOTO arperara 1 TOKaMy Harpy3Ku;

I') IpY HEOOXOIMMOCTH MPOU3BOAUTH KOPPEKIIMIO 3HAUEHUH U MEPEKITIOUEHUE PEKUMOB;

o) A o0ecrieyeHus: ONTUMAIBHOW E€MKOCTH H MaKCHUMAaJIbHOTO pecypca paboTh
aKKyMYJIATOPHBIX OaTapeil cieayeT Mpou3BOUTh TEMIIEPATYPHYIO KOPPEKIIMIO 3HAUCHUS HANPSHKSHUS
OyepHOro pexxruMa U HanpspDKEHUs: abCOpOIUU COTIIacHO TadmuIe 2;

€) mpu cpabaThIBaHMU 3allUT IO TOKY M HANPSHKEHUIO HEOOXOAUMO KPaTKOBPEMEHHO
00eCTOUYNTh arperar BXOIHBIM BBIKJIIOUATEINIEM;

) IPU HEOOXOIMMOCTH OTKIIIOUEHHSI Harpy3KH UCIoJb3ylTe KHOnKy "BKJI";

3) B ciy4yae mpoBeleHHs paboT Ha Ab BHuUMaTenbHO coOMIOaiTe MOPSAOK MOJIKIIOUEHUS:
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 PYYHOU
YCTaHOBKHM TOKAa HACTOSTEJIBHO PEKOMEHAYETCS OTKIIOUUTH Harpy3ky kHomnkoi "BKJI", yctaHOBUTH
Heo0X0AuMBIH TOK, HaxkaTh "BBO/I" 1 moaxmounTs Harpy3ky kHonkoi "BKJT".

14. OBCJYKUBAHUE B YCJIOBUAX JJIUTEJIbHOI'O BE3JEHCTBUS
14.1 TIpu anutenbHBIX, Oonee 1 Mecsla, nmepepbiBax B paboTe arperara, s MOAJICPKaHUS €T
B TOTOBHOCTH K ACHCTBUIO HEOOXOAMMO MPOBOJUTH CIICAYIOIINE MEPOTIPUSATHS:

a) OYMIIATh HAPYXKHBIE NOBEPXHOCTH arperara oT IbUIN U TPsI3u;

0) MpOU3BOAUTH BHEIIHUI OCMOTp arperarta;

B) IPOBEPSTH HAJIE)KHOCTh KOHTAKTHBIX COEAMHEHUI;

T') IPOBEPATH COCTOSTHUE M30JISAIMM arperaTa, CONpOTUBICHUE KOTOPOW JOJDKHO OBITh HE HIKE
50 MOM B HOpMaJIBHBIX KIIMMaTHYECKUX YCIOBUSIX;

14.2 Tlpu anuTenbHBIX, O0Jiee Tpex MecsleB, epephiBax B paboTe arperara, JUlst MoAep KaHus
€ro B TOTOBHOCTU K JEHCTBUIO HEOOXOIUMO JIOTIOJHUTENFHO K BBIIIECKa3aHHOMY IPOU3BOINTH
MPOBEPKY arperata Ha (GYHKIIMOHUPOBAHUE B CIEAYIOIIEH OCIeI0BATEIbHOCTH:

-IOJKJIFOYUTDH Harpys3Ky K Bbixoay kaHanal Ru=0,8 Owm, 1 kBT;
-IOJKJIFOYUTDH HAarpy3Ky K BbixoAy kaHana 2 Ru=0,8 Om, 1 kBT;
-BKJIIOUMTbH arperar;

-YCTaHOBUTH CUJIOBOW PEeKUM pabOTHI ¢ HanpsikeHueM 28B;
-TIIpY 3TOM MHJMKATOP JOJDKEH MOKa3blBaTh BEJIWYMHY HanpspkeHus 28 B u Tok 32-38A (kanan

1) u Tok 32-38A (kanan 2);
-OTKJIFOYUTH arperar.
14.3 Koncepanus

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

— IEMOHTHUPOBATH arperar

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

—BOCCTAaHOBUTb HapYyLLIEHHOE JJAKOKPACOYHOE NOKPHITUE MMAHEIN U KOPITYCOB;

— arperar IOMECTUTh BMecTe ¢ ocymmuTeneM (Mmemouek ¢ cunukareaem 'OCT 3956) B uexon
n3 nomuatuneHoBoi 1ieHkn ['OCT10354. U3penue nnoTHO 3akpbiBalOT M onedartsiBaroT. Ilocne
KOHCEpBAlMM yCIOBUS XpaHEHHUE U3JENINN JODKHO cooTBeTcTBOBaTh Karteropuuu 1 mo 'OCT 15150-
69 (oramnMBaeMble U BEHTHIMPYEMbBIE CKJIa/bl, XPAHWJIMUIIA ¢ KOHJUIMOHUPOBAHHUEM BO31yXa) IJIA
U3AEIIUU ¢ KIMMaTUYeCKUM ucnoanenuem OM4.

14.4 TlepexoHcepBalus U3ENNs AODKHA IPOBOAUTCS Kaxkaple 12 MecsueB nociae KOHCEpBaluu

U3IEIUs B COOTBETCBUH C 11.14.3:

— pacredaranTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE I'PSI3U U KOPPO3UH;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTH HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperara;

— arperar IoMeIarT BMecTe ¢ ocymuTeneM (memodek ¢ cunukarenaem I'OCT 3956) B uexon us
nomuaTuiieHoBoM mieHkun ['OCT10354. Wsznenwe miOTHO 3akphiBalOT M onedarbiBatoT. [locine
KOHCEpBAlMK YCIOBUS XpaHEHHUE U3JENINN JOHKHO cooTBeTcTBOBaTh Karteropuuu 1 mo 'OCT 15150-
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69 (oramnMBaeMble U BEHTHIMPYEMbIE CKJIa/bl, XPAHWJIMUINA ¢ KOHJUIMOHUPOBAHUEM BO31yXa) IJIA
U3AEIIUN ¢ KIMMaTUYeCKUM ucnoanenuem OM4.

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

— pacredaraiTe ¥ OTKpOMTE MOJIMATUIICHOBBIE YITAKOBKHU C arperaToM;

— IIPOBEPHTE OTCYTCTBUE IPSI3U U KOPPO3UH HA arperarax;

— MpU HE0OXOAUMOCTH BOCCTAHOBUTE HAPYIIEHHOE JIAKOKPACOYHOE MOKPHITHE arperara;

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

Jlnst BBoJia arperata B paboTy mocje KOHCEepBallMd He0OXO0IMMO BCE METAJUTMYECKHUE JIeTallu U
Kpernex, MoJyIeXkalniue KOHCEpPBAIlMM, OYUCTUTh OT MBUIM U MPOTEPETh XJIOMYaTOOYMaKHOU OS3bI0
I'OCT 11680-65 nnu uncroit Betomsto 'OCT 5354-47, cmouennoro B cnupre ['OCT 5962-67 nnmn
yaircniupure 'OCT 3134-52.

15. INTAHOBO-ITPEAYHNPEAUTEJBHBIE OCMOTPbI U PEMOHTDI

ArperaT AOIDKEH TMOIBEPraTbcs OCMOTpaM M PEMOHTY B CpPOKH, YCTAHOBJICHHBIE 'TpaBUIAMHU
O0CITy’)KMBaHHS CyJIOBOT'O 3JIeKTpoobopymoBanus". TexHudyeckoe oOCTy:KHMBaHWE MpoBOoAuTh mocie 30004
HenpepbsIBHOH pabOTHI WM Mociie cyMMapHoi Hapabotku arperatroM 30004. HO He peke, YyeM dyepe3 6 Mec.

TexHnueckoe 00CTy)KMBaHUE 3aKII0YACTCS B CIICIYIOIEM:

a) OTKJIIOUMTH MUTaHUE arperara;

0) CHATh HWKHIOKO KPBIIIKY KIIEMMHHUKOB U IIPOU3BECTH BHELIHUI OCMOTP;

B) OUMIIATH HapY>KHBIC IIOBEPXHOCTH arperara OT MbUIH U TPSI3H;

') IPOU3BECTH YUCTKY DJIEMEHTOB arperara C:KaThIM BO3JIyXOM JIaBJICHHEM HeE OoJiee 2 aTM.

1) HEOOXOAUMO TMPOBEPUTH M MOATAHYTH BCE KOHTAKTHBIC COCAWHEHHSI M YOCOHUTCS B HMCIPAaBHOCTH
KOMMYTAIlMOHHBIX annapaToB B 1ienu nutanus 380B arperara.

€) MPOBEPATH COCTOSIHUE U3O0JIAIIMU arperara, COImpOTUBICHUE KOTOPOH OKHO OBITh HE HIDKE
50 MOM B X0JIOJJHOM COCTOSIHUHA HOPMaJIbHBIX KIMMATUUYECKUX YCIOBUSX.

16 YTUJIN3AUA
YTunuzauuio arperata AOJDKHO OCYILECTBIIATH CIIELUAIM3UPOBAHHOE MPEIIPUATHE, UMEIOLIEe
rOCYyJapCTBEHHYIO JIMICH3UI0 Ha MJaHHBIA BUA pabOT. YTWiIM3alus JOJDKHA BBIMOJHATHCS B
COOTBETCTBUU C JTOKYMEHTALUEH, YTBEPKACHHON MUHUCTEPCTBOM IIPUPOIHBIX pecypcoB Pocculickon
denepanuu.
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Knemmbl X4 ycTaHOBIIEHBI U1l YIPaBIEHUS BBIXOJHBIM KaHAJIOM.

BrixoiHoii kaHan paboTaeT B 3aMKHYTOM COCTOSIHUM KileMM X4.

IToakaroueHnue BHENTHUX Ka0esei
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