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1. BBEJEHHUE
1.1 TexHuueckoe ONHMCAHUE W WHCTPYKIHUS IO OHKCIUTyaTallud TMpeJHA3HAYCHBI IS
M3YYCHHUSl YCTPOICTBA arperaTta BBIIPIMHUTEIBHOTO 3apsiaHoro BA2420 (mamee — arperart), a Takke IJist
MPaBHJIHOM AKCILTyaTallMK arperara i ero TeXHUIECKOro 00CTy)KUBaHUS.
1.2 B cocTaB TEXHUYECKOTO OMKMCAHUS M MHCTPYKIIMU TI0 DKCIUTyaTalluy BXOST CBEICHUS O
Ha3HAYCHUH, YCTPOMCTBE M MPUHIUIE JCHCTBUS BBINPSIMUTEIBHOTO arperara U €ro COCTaBHBIX YacTei,
€ro TEeXHMYECKHE XapaKTEPHCTUKU, CBEJICHUSI MO MCIOJb30BAHUIO, TPAHCIIOPTHPOBAHUIO, XPAHEHHUIO,
TEXHHYECKOMY OOCIY)KMBAaHUIO, a TaKXkKe yKa3zaHHe Mep Oe30MacHOCTH Mpu paboTe C arperarowm,
MIPUIIOKEHUSI.
2. HABHAYEHHUE ATPEI'ATA
2.1 BempsiMUTEnBHBINA arperat mpeaHa3HaueH s mpeoOpa3zoBaHus 0JHO(A3HOTO MEPEMEHHOTO
HanpsokeHust 220 B wactortoir 47..63 T'm B cTaOMIM3MPOBAaHHOE TOCTOSIHHOE HAIPSDKEHUE, a IS
3apsAHOTO pPEKMMa — B CTAOWJIM3UPOBAHHBIA TOK IS 3apsAKHd aKKyMYJSITODOB B PYYHOM H
ABTOMATUYE€CKOM PEKUMaX.
2.2. Arperat paccuuTaH s paboThl B CIEAYIONIUX YCIOBHUIX:
a) TeMIeparype OKpysKkaromiero Bozayxa ot -10 go +45° C;
0) OTHOCHTEIBHOM BIAXKHOCTHU Bo3ayxa A0 98% npu Temnepatype 20+5°C;
B) IJIMTEIIBHBIX BUOPAIMil U yJapHBIX COTPSICCHMUIA;
I') HAKJIOHOB J10 45° B 00YI0 CTOPOHY;
1) TIpu KoJeGaHuAX NaBieHMs Bo3dyxa B mpedenax 9,3x10* -13,3x10* Ia (700-1000 mm prT.
CT.) ¥ IIPY KPAaTKOBPEMEHHOM IOBBILICHUHU JaBJIEHUs BO3AyXa B rmomemieHuu 1o 19,6x10* a (1470 mm
pT. CT.).
IIpumeuanue: arperat He J0MyCKaeT KCIIyaTANMI0O B arpecCHBHBIX CpelaX, COAep:KAIUX Mapbl
KHCJIOT M IIeJioYeid B KOHUEHTPAIUAX, Pa3bedaoluX MeTANI U U30JSIIHI0, a TaKKe B cpeaax ¢
TOKONPOBOJSILICH U B3PbIBOOIIACHOM NBLILIO.

3. TEXHUYECKHUE JAHHBIE ATPEI'ATA
TexHHuecKue JaHHbIE BBITPIMUTENILHOTO arperara npuBeaeHb! B Tabuie 1.

Tabmuna 1.
1 |IIuTaromias ceTh:
- HampsikeHue, B 220
- gacrtoTa, I'mg 47...63
- yrciio a3 1
2 |IlotpebnsieMass MOIITHOCTB OT ceTH, KBA, He Ooiee 0,9
[ToTpebasiemast MOIIIHOCTH OT ceTH, KBT, He OoJiee 0,7
3 | BbIX0JIHBIC XapaKTEPUCTHKHU:
- Iana3oH HanpspkeHui, B 18...30
- MAaKCHMAaJIbHBIA TOK, A 20
- Koad dunmeHT mynscamuii, %, He 6onee 1
- YCTaHOBUBIIEECS OTKIOHEHHE BBIXOIHOTO HAIPSKEHUs, %o +2
- YCTaHOBUBIIIEECS OTKIIOHEHHE BBIXOIHOTO TOKA (B 3apsaHOM pexume), % +5
4 |kom, % 87
6 |Pene curHanusanuy Makc. KOMMYTHPYEMOE HalpsIKEHHUE 250VAC/
Perne curnanuszanuu HOMUHAIBHAS HArpy3Ka 10A “f:ff{?\‘/’r‘?f’ 10A
5 |Bec u3nenus He 0ojee, KT
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4. YCTPOUCTBO U PABOTA ATPETATA

4.1 KOHCTpYKTHBHO arperar BBIIIOJIHEH B BIIe HABECHOTO O€CKapKacHOTro mKkada ¢ yCTaHOBICHHON
Ha €To JIBepIie MaHelybto yrnpasienus. O0muil Bua arperara npuseacH B [Ipunoxxenuu 1.

42 Tlpunnun paOoThl arperata OCHOBaH Ha MpPeoOpa3OBaHUHM MEPEMEHHOTO HAmpsHKeHHS B
raJIbBAHUYECKH Pa3BsI3aHHOE HAMpPSOKEHUE M CTAOMIM3alMK HANPSDKEHUs] M TOKA Ha 33JJaHHOM YPOBHE C
MOMONIBIO IIU(PPOBOI crcTeMbl yrpaBieHus. CTpyKTypHas cxema arperata npejacrasieHa B [Ipunoxenun
2.

5.PABOTA ABTOMATUKHA

5.1 HopmanbsHOe ()yHKIIMOHHUPOBAHUE arperara 00ecreYnBaeTCs CUCTEMON YIpPaBJICHUs, KOTOpast
o0ecreurBaeT peryJiupoBaHKUEe BBHIXOJHBIX MAapaMETPOB B HECKOJBKHX peXHMax. BriOpaHHBIE 3HAYCHUS
MapaMeTpoB U PEKUM YIPaBICHUS (PUKCUPYIOTCS B SHEPTOHE3aBUCHUMOMN MaMITH U COXPAHSIOTCS IMOCIE
BBIKJTFOUCHHUS [TUTAHUSA.

5.2 BoImpsIMUTENBHBIN arperat MOXeT paboTaTh B CICAYIOIMNX PEKUMAX

a) «aBTOMATHYECKHID» - peXKUM, IPEeAHA3HAYCHHBIN 711 aBToMaTndeckoi 3apsanku Ab. Tok u
HANpPsOKEHUE M3MEHSIOTCS 10 CTEIHAIbHOMY aITOPUTMY B 3aBUCHMOCTH OT IapaMeTPOB aKKyMYJISTOPA.
Jlnisi HopMaNbHOTO (PYHKIIMOHUPOBAHUS JIAHHOTO PEKMMa Ha TMaHENM YMPaBJICHUS HEOOXOAMMO 33/1aTh
BEJIMUMHY 3apsSAHOrO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJSITOpHOH OaTapeu), BEIUYUHY
HanpsokeHUs: abcopOimu (3apsiHOe HampsbkeHue), OydepHoe Hampspkenue. Hampspkenune abcopOmuu u
OydepHOe HampsHKCHHE 3aBUCIT OT TEMIEpaTypbl OKpPYXKAmIIEH Cpeapl W yCTAaHABIUBAIOTCS B
COOTBETCTBHH C Ta01.2.

0) «CWJIOBOID» - PEXUM, IPETHA3HAYCHHBIN ISl MUTAaHHUs OTPeOUTENeH CTaOMIN3UPOBAHHBIM
HaANPSOKEHUEM ITOCTOSIHHOTO TOKa. B 9TOM peskume omycKaeTcs MoACTPOKA BHIXOHOTO HATIPSIKESHUSI.

B) «PYUHOID» - PeKUM, IPEAHA3HAUYCHHBIN I pydHoit 3apsaku AB. B sTom pexume BpyuHyro
YCTaHABIMBAIOTCSl 3apsAHOE HampspbkeHue W Tok 3apsaa Ab. 3apsa mpousBoauTcst (UKCHPOBAHHBIM
TOKOM. MOMEHT OKOHYAHHUS 3apsijia B TOM CIIydae OnpeaelsieTess 00CTyKUBAIOIINM IIEPCOHAIIOM.

5.3 PaGoTa B aBTOMaTH4eCKOM PEKUME.

[Ipu BKIIOYEHHMH HArpy3KHM W3 aBTOMATHYECKOTO PEXMMa WM BKJIIOYEHHWH arperara C paHee
YCTaHOBJICHHBIM aBTOMAaTHYECKUM PEXUMOM 3apsii Ab mpousBoauTes cieayromum o0pa3om:

a) OcymectBusiercs 3apsinka Ab  3agaHHBIM  3apsSAHBIM TOKOM C KOHTPOJEM BEJIUYHHBI
HaIpsKEHUs. Ha BBIXOJHBIX KieMMax arperara Usux 10 MOMEHTA, KOIZa HalpsDKEHHE Ha BBIXOJHBIX
kinemmax arperata Ugyx OyaeT paBHO Usscopsunn. BETMUYMHA MaKCUMAaLHOTO 3apsiTHOTO TOKAa 33aeTCs
MOJIb30BATEJIEM B 3aBUCUMOCTH OT eMKOCTH Ab u paBusietcst 1/6 ot atoro 3HaueHus (Lap = EMxocts Ab
(a'u)/ 6).

0) [lanee BbIMOJHSAETCS 3apsii TIOCTOSSHHBIM TOKOM C OTPAaHUYEHUEM HAMPSIKEHUS Ha BBIXOJHBIX
kiaeMmmax arperata Ugux 3HaueHUeM paBHBIM  Usscopommn. 110 Mepe 3apsna Ab, morpe0isieMblii MU TOK
nagaetr. [lpu ymeHbIIEHUH MOTPEOJIIEMOrO0 AaKKyMYJISITOPOM TOKa 10 3HaueHuss MeHee 6% OT
MaKCHMAJIBHOTO 3apsIAHOTO TOKA MJIM MEHEE JIBYX aMIlep, Yepe3 SMUH. MPOUCXOAUT mepexon B OydepHsiii
pPeXKHUM C TOAAEPKAHUEM BBIXOJHOTO HAampspkeHUsT Ha YpoBHE Usypeproe. [IpU ITOM, MaKCHUMAaNbHBIN
OTJaBAaCMBbIi arperaToM TOK He OYJIeT MPEeBBIIIATh BETMUHUHBI 3aIaHHOT0 MAaKCUMAIBHOTO 3apSTHOTO TOKA.

Maxkcumanbpaoe BpeMmsi 3apsaa Ab B aBromarmueckom pexkume (mpu HanpsoKeHUH Usux =
Ua6eopoumu) - 64, TIOCIIE HYEro arperaT BBIMOJHUT Tepexo] B OydepHbId pexuM ¢ MOAIepKaHHEM
BBIXOJHOTO HanpspkeHust Ha YpOBHE Usypeproe. IIpH 9TOM, MakCHManbHbII OTaBacMbli arperaToM TOK He
OyZeT MpeBBIIaTh BETMYUHBI 33JAHHOTO MAaKCUMAIIBHOTO 3apsITHOTO TOKA.

B ciydae, ecnu B OydepHOM pexkrMe BEIMYUHA HAMPSHKCHHS HA KJIEMMax arperara ynaJaeT HHIKe
Usypeproe-0,9B (AB paspsixkensl), BRIIPSIMUTENBHBINA arperaT BBHITIOJHHUT 3aIyCK HOBOTO IuKIia 3apsaa Ab B
ABTOMAaTUYECKOM PEKUME.

Ha npucnnee manenu ympaBiieHUs] BRIBOJUTCSA (PaKTHUECKOE HAINPSDKCHHE HA KJEMMax arperara u
OTJaBaCMBbIi UM TOK.
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[lepexon B aBapuUHBINA PEKUM CO CpabaThIBAHUEM CUTHAJIA aBAPUHU BO3SMOXKEH B CITy4ae €CIIH:

- HaNpsDKEHUE Ha HArpy3Ke BBIILIO 32 PAMKH JIOMYCTUMOTO auana3ona (tadi. 1)

- TOTPEeOJIIEMBIiA TOK BBIIIEN 332 PAMKH JOMyCTUMOTO Juarna3ona (tadsm. 1)

COpoc curHana aBapuy IPOU3BOAUTCS IPU CHATHH MTUTAHUS C arperara.

Ipumeuanue: TumnoBas 3aBUCUMOCTh HampsikeHHs a0copOUUU Usascopounn ¥ OyepHOTO HampsiHKeHUs
Usypeproe  OT TEMIEpPATyphl OKpYKawIIeH cpeabl mpuBeneHa B Tabn.2. [lpuBeneHHbIE HANPSIKCHHS
Uaccopomm ¥ Usygpeproe 3AaBUCSIT OT THIIA aKKyMYJIATOPa U MOTYT HECKOJIKO OTJIMYATCS OT TabnuuHbIX. [Ipu
HACTPOMKE aBTOMATHYECKOTO 3apsiIHOTO PEeXMMa arperara HEoO0XoauMo yCTaHOBUTH Uascopounn AJIS
HauOoJbIIeH paboyeil TeMnepaTypbl OKPYKaOIIEei Cpebl.

5.4 Pabota B py4HOM pexHUME.

[Ipy BKIIOYEHMHM HArpy3kd W3 pYYHOTO pEeXUMa WIA BKIIOUEHUH arperata C paHee
YCTaHOBJICHHBIM PYYHOM PEKUMOM 3apsig Ab mpou3BouTcs cienyromumM o0pa3om:

a) Jus zapsaku Ab B pyd4HOM pexUMe YCTaHaBIMBAIOT HampspkeHHe W TOK 3apsaa Ab.
[Moaxmouaror kaHan HaxarueM kKHonkor «BKJD». 3apsnaxka AB ocymiecTBisieTcst 3aJaHHBIM 3apsTHBIM
TOKOM C KOHTPOJIEM BEJIMYMHBI HANPSDKEHUS HA BBIXOAHBIX KiemMax arperata Ug,x 10 MOMEHTa, KOTAa
HaInpsKEHUE Ha BBIXOAHBIX KileMMax arperara Usux OyJIeT paBHO 3apsiiHOMY HalpsKEHUIO

0) [lanee BbIMOJHSAETCS 3apsi MOCTOSIHHBIM TOKOM C OTPAaHUYCHHEM HAINpPsDKEHHUE Ha BBIXOIHBIX
kiemmax arperata Usgux 3HAaYCHHEM PaBHBIM BEJIMYUHBI 3apsaHoOro Hampspkenus. [1o mepe 3apsma Ab,
NOTPeOIISIEMBI MU TOK MA/1aeT

[To ymosgaHuio arperar MmocTaBJSIETCS ¢ MapaMeTpaMu MPeayCTAHOBICHHBIMH ISl TEMIIEPATYPhI
okpy:xaromeii cpeanst 25°C.

Buumanmue: Iloakiawuenne Ab K arperary J0/LKHO OCYHIECTBJIsIeTCS 10 BKJIIOYEHHUsl arperara B
pabory.

5.5 Tlpu BKIIIOUEHUH BBHIMPSIMUTEILHOTO arperara B padoTy U OTCYTCTBHHU €TI0 HEHCIIPaBHOCTE M
MIPOU30MIET KOMMYTAIUsI KOHTAKTOB peJjie "HeUCIPaBHOCTH "BRIIPSIMUTEIBHOTO arperara B padboyee
MOJIO’KEHUE, COOTBETCTBYIOIIEE HOPMATLHOMY PEXUMY paOOThI arperara.

[lepexuHOI KOHTAKT peJie "HEUCIPaBHOCTD'" BBITPSIMUTENbHBIX arperaToB, BbITyckaeMbIx o TY
HHIIC.656342.002TY penaxuus 2, cpabaTbiBaeT MpH CIASAYIOUINX HEUCITPABHOCTIX:

1 - Ileperpes

2 - O0paTHas NOJISIPHOCTH

3 - Ileperpy3ka no ToKy (TOK IIPEBBIIIACT YCTAHOBIEHHOE 3HaUeHHE MeHee YyeM Ha 10% B
TeueHue 15 ¢)

4 - Tleperpy3ka no Hanmpsi’KEHUIO: CIUIIKOM OOJBIIIOE HAMIPSKEHUE HA BBIXOI€ MOTYJIS
(mpeBbIIaeT YCTAaHOBIICHHBIN MakcuMyM Oouiee uem Ha 0,5 B).

5 - Ileperpy3ka no Hanps’KeHN0: HAMIPSHKEHUE HA BBIXOJIE arperata HMkKe MUHUMAJIBHOTO
YCTaHOBJICHHOTO 3Ha4€HUs (MIPH OTCYTCTBUU MEPETPY3KHU 1O TOKY).

6 - Moay.1u He BKJIIOYEHBI WK CpaboTaa 3aiuTa MoIyJIen

7 - Boablasi meperpy3ka mo ToKy (TOK IPEBHIIIAET YCTAHOBJIEHHOE 3HaYeHHe Oosee yem Ha 10%
B TeYeHUE 2 C).

8 - [Ipu moTepe NUTAHUSA ArperaToM (WM MPHU €ro OTKIFOUYEHHOM COCTOSIHUH).
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6. COCTAB AI'PET'ATA

6.1. Arperar BKJIIOYaeT B ceOs CETEBOW BBIKIIOYATEIb, BBHICOKOYACTOTHBIA HMMITYJIbCHBIN
npeobpazoBarens [1220/28-1,5 (33V/50A), aBTOMAaTHUECKYIO CHUCTEMY PErYIHpPOBAHHS, COCTOSIIYIO U3
y3na ACP-2 u manenu ympasnenuss [IYBA, xontakTop, 610k ceteBoro ¢umibsrpa DL-15-EB3, muaty
yrapaBieHus: BeHTHIATOpaMu BE, BEHTHJIATOpBI, 3allUTHHIE IUIABKUE BCTABKM M KIJIEMMHBIE KOJIOJKH,
O6nmox mnuranus 220/24B. OOmiee wu3MepeHHE BBIXOJHOTO TOKAa OCYIIECTBIISETCS MPELM3HOHHBIM
TBepAOTeNbHEIM gaTdyukoM (B ACP-2). VYmpaBnenue mnpeoOpa3oBareieM OCYIIECTBISIETCS dYepes
ONTHUYECKUE HM30JIITOPBL. Ha BhIXOAE MMEeTCs Lemb 3alMThl OT OOpaTHOM MOJIIPHOCTH TOAKIIOYCHUS
akkymynstopa. [laHenp  ympaBieHuss — mpeacTaBisieT  co0OM  3aKOHYEHHYIO  aBTOHOMHYIO
MHUKPOIIPOLIECCOPHYIO CUCTEMY, muTaronrytocst ot 0noka ACP-2 u CBsI3aHHYIO C HHM C TIOMOIIBIO
MOCJIEI0BATENBHOIO MPOTOKOJIA.

7. HACTPOMKA AIPETATA
[lepen mepBBIM BKJIIOYEHHEM arperatra HeOOXOJWMO BHHUMATEIIBHO O3HAKOMHThCA ¢ 1.5, 12, 13.
[Tocne ycTaHOBKM BBIOpAaHHBIX 3HAYCHHH NapaMeTpPOB arperaTr B JOMOJHUTEIBHON HACTpOiiKke He
Hy)K7aeTcsa. Bo3MOXKHO moTpeOyeTcst moACTpOoiiKa HanpshkeHus adcopOimu 1 OyQepHOTO HampsKSHUS,
ONMCaHHAA B IL.5.
8. BAILLIUTA ATPEI'ATA

8.1 3ammra OnokoB mpeoOpazoBanuss W Ojoka ACP-2 OT TOKOB KOPOTKOTO 3aMbIKAHHS
o0ecrneurBaeTcs IAaBKUMHU NPEJOXPAHUTEISIMU.

8.2 3ammTa OT BKJIIOYEHHUS HA HEUCHPABHYIO HArpy3Ky OCYIIECTBIISIETCS CXEMOW YIpaBlE€HUs
arperara, Mpu 3TOM KpPAaTKOBPEMEHHBIE NMEPErpy3KH HE BBI3bIBAIOT OTKJIOUEHHUs arperara. 3aliura OT
MIPEBBIIICHUST BBIXOHBIX TOKOB OCYIIECTBIISIETCS B KOXI0OM MOyJe mpeodpazoBanus. [Ipu npesbiennn
BBIXOJIHBIM TOKOM 3HaueHus 110% OoT MakCMManbHOTO MOSABJIETCS MPEAYNPEXKIAIOIINNA 3BYKOBOW CUTHAI
C TMOCJEIYIONUM cpabdaTbIBAaHUEM 3aLIUTHI TIO0 TOKY U OTKJIFOYEHHUEM HArpy3KHu.

8.3 3ammTa OT meperpeBa 4acTed arperaTa OCYIIECTBISIETCS OJIOKOM KOHTPOJIS TEMIIEpPaTypbl
KKIOr0o MOAYJS mpeoOpa3oBaHMs M TeMIleparypHbiMH ceHcopamu Oioka ACP-2. Ilpu mpeBwieHun
TEMIIEPAaTypbl PAaJUATOPOB CHIIOBBIX 3JEMEHTOB KpuTHueckoro 3HaueHUs (90°C) BbI30BET MOSBICHHE
MpeaynpeKIaolero 3BykoBoro curHaiga, u Haanucu "lleperpeB". YUepe3 10 cexk HempepbIBHOrO
HaxoxnaeHuss B coctossHuu 'lleperpeB"  mpowmsoiimer cpabGaThiBaHWE 3alIUTHl MO TEPETPEBY C
OTKJIIOUEHHEM Harpy3kd. [IoBTOpHOE BKIIIOUEHME arperata BO3MOXKHO IOCJ€ MOHMKEHUU BHYTPEHHEU
TeMIepaTypsl (151 paguaToOpOB CHIIOBBIX 3JIeMEHTOB - 89°C).

8.4 B ciyyae MNOHMXKEHUS BBIXOAHOTO HANPSKEHUS BCJIEICTBUE BHEIIHUX WJIM BHYTPEHHHX
MPUYMH HUXe 3HaueHus 18B mpousBoauTes moaaya npeaynpexaaroiero 3ByKOBoro CUrHana, 1 Bbljjada
coobmenust "Huskoe BbIxogHoe HampspkeHue". [lanpHeliliee HaxOXIEHHE B J3TOM  PEXKHUME
paccMaTpuBaEeTCs KaK KOPOTKOE 3aMbIKaHUE B HArpy3Ke U BEJIET K €€ OTKIroueHHto uepe3 10 cek.

8.5.1 B caywae ommOku mossipHoctd BHemHedl AKDB mpu moaxmrodueHunu arperara K CeTH
BKJIFOUEHMSI HArpy3Kd HE MPOM30MIET, pa3aacTcs NpeaynpexKaatolnil 3ByKOBOM CUTHAJ ¢ BKJIFOUEHHUEM
unankatopa "ABAPUS" u Beinaueit coobmenus "O6partHas nossipHocts" Ha auciuiee [TYBA.

8.5.2 Ommbounoe noakiawdeHue AKb o0paTHoii moJAPHOCTHIO K padoTalieMy arperary
MOKeT MPUBECTH K BBIX0AY M3 CTPOS OTAEJbHBIX Y3JI0B arperata u akKyMyJISITOPHOi OaTapen.

[Tpumeuanue: Jlnst BoccTaHOBIIEHHSI paOOTOCTIOCOOHOCTH arperaTa Mocje cpadaThIBaHUs 3alUT 110
TOKY WJIM HAINpPSHKCHUI0O HEOOXOJMMO OOECTOYHMTh arperat BXOJHBIM BBIKJIIOUateseM u udepe3 10 cek.
BKJIFOYUTh €70 BHOBb.
9. KOHTPOJIBHO-U3MEPUTEJIBHBIE IPUBOPBI

9.1 KoHTpoJsib BBIXOTHBIX MapaMETPOB OCYIIECTBIISCTCS HEMPEPHIBHON HU(GPOBON WHIMKALUEH

3HAYEHUH BBIXOJHOTO TOKA W HANPSHKEHHSs  HAa MHOTO(YHKIMOHATBHOM IKHIKOKPUCTAIUIMYECKOM

rpaUIecKOM MHIUKATOPE, PACTIOJIOKEHHOM Ha TAHEN! yIpaBieHHs. TOYHOCTh M3MEPEHUS HATPSKCHHS
—1,5%, Toxa — 3%.

HHIIC.656342.156TO
000 HII® «MPC D1eKTpOHUKC» 603137 r. Huxuuit Hosropon, OIIC 137, a/a 159 WWwW.mrs-e.ru
T/ (831) 275-93-80,275-93-81 e-mail: info@mrs-e.ru



10. OPI'AHBI YIIPABJIEHUA U UHAUKALIUA
10.1 Ha nuumeBodl NOBEPXHOCTH BBIHOCHBIX MWJIM BCTPOCHHBIX IIaHEJIEH YNpaBICHUS

PacCIiOJIOKCHBI MHOFO(bYHKHHOHaHBHBIfI )KI/I,I[KOKpI/ICTaJ'IJ'II/I‘-IGCKI/Iﬁ HUHAUKATOop, CBCTOAHUOAHBIC

unjukaropsl «PABOTA», «KABAPUS», «bY ®EP» u KHONKHU yripaBiaeHUs « »(BKITIOUEHHE),

«» (Bo3Bpar), « » (cTpenka BBEpX), «» (cTpenka BHH3), « » (BBON).

10.2 Ha3HaueHue KHOMOK yIPaBJICHUS:

a) < » - AnATeNbHOE (Oostee 1¢);
0) « » BO3BpaT K MPEbIAYIIEMY 3HAYCHUIO YHCIOBOW BEJIMYMHBI H3MEHIEMOTO
napaMmerpa,

B) « » - ICPEMCIICHNEC HAa CTPOKY MCHIO BBCPX MJINM U3MCHCHHUC YHCIIOBOI'O ITOKA3aTCJIA B

CTOPOHY YMEHBIICHUS
r) « » - BXOJ B BBIODAHHBIM MyHKT MEHIO, Jajiee — NPEIJIOKCHHUE W3MEHEHUS
YUCJIOBOIO IMOKAa3aTelisd, MpH CIEIYIOUIEM Ha)XaTUW — BHECEHHWE HOBOIO 3HAYEHUS B MaMATh,
M3MEHEHHE TMoKa3aressi Ha (PU3UYECKOM YPOBHE M IEPEXO0/] Ha3a/l B BELIOPAHHBIN ITyHKT MEHIO
) « » - IEpEeMEILEHNE Ha CTPOKY MEHIO BHU3 WJIM U3MEHEHHUE YHCIOBOTO MMOKA3aTelNs B
CTOPOHY YBEIUYEHHUS

10.3 Ha3znauenue cBETOAUOIHBIX HHIUKATOPOB:
a) «PABOT Ay - cBeueHHe CUTHATM3UPYET O TIOJKITFOUEHHOM HAarpy3Ke
0) «<ABAPUSA» - cm. . 8
B)«BYDEP» - cBeueHne CUTHATM3UPYET O HAX0XKICHUU B Oy(hepHOM pEeKUME MM CUTHAIU3UPYET
00 OKOHYaHMM LHUKJA 3apsAJKd B aBTOMATHYECKOM pEKUME H BPEMEHHOM Iepexojae B OydepHbId
pexum.10.4 Pabouast 30Ha MHAMKATOPA pa3/efieHa Ha JIBE YacTH — 30HA M3MEPEHUs (CIeBa) U 30Ha MEHIO
u ympaieHus (cmpaBa). B 30He W3MeEpeHHs OCYIIECTBISICTCS HEMpPEphIBHAS HHIWUKALUS 3HAYCHUM
HampsoKeHUs (BBEpXy) B BOJIbTAaX M TOKa (BHH3Y) B ammepax. B 30He MeHIO MH(pOpMAaIuUs BBIBOJUTCS
JMAJIOTOBBIM CIIOCOOOM Ha PYCCKOM $SI3bIKE B 3aBHCUMOCTH OT TEKYILETO PEKUMa U TyHKTa MEHIO.
10.5 Ha aBepue mxkada umeeTcs MHIMKATOP CHHETO [IBETAa HAIMYHS HAMPSHKCHUS IMUTAIOIICH
cet. CBeUCHUE MHUKATOPA IPOUCXOANUT MPH HATWYHUH JFOOBIX IBYX (a3 BXOJHOTO HAPSHKCHUS.
10.6 Ha nBeprue mkada ycTaHOBIIEH CETEBOM BBIKJIIOYATEND S1.

11. YKABAHHUSA MEP BE3OITACHOCTHA

K o0cnyxuBaHUI0O W PEMOHTY BBHIIPSIMHUTEIBHOTO arperara JOMYCKAlOTCs JIHIA, W3YyYHBIIHE
KOHCTPYKIIMIO arperata, TEXHUYECKOE OINHMCAaHHE M MPOMICAIINE COOTBETCTBYIOUIUH HHCTPYKTAX.
OOyuenne OOCTY)KMBAIOLIETO TMEPCOHANIA JOJDKHO MPOBOAMUTHCSA TMOJ PYKOBOJCTBOM  OIBITHOTO
CHEIHATUCTa, OTBETCTBEHHOTO 32 dKCIUTyaTaluio arperara. O0y4aeMblii MOJKET MPOU3BOIUTH HA arperare
T00BIe pabOTHI TOJIBKO C pa3pelieHusl U MoJ1 HaOJIoJeHneM 00yJaromiero Juia.

11.1 Texauka 6€30MaCHOCTH:

1. Ilpu npoBeneHun MNPOMOUIAKTHUECKHX U PErJIAMEHTHBIX PadOT, OCMOTPOB U MpPH H3y4YECHUHU
KOHCTPYKIIUU arperaT JOJKEeH ObITh OTKIIIOYEH OT CETH.

2. Ileperopesiive npeaoXpaHUTENH JOJKHBI ObITh 3aMEHEHBI HCTIPABHBIMH.
Bo n30exaHne HECUACTHBIX CIIy4aeB U aBapHil YCTAHOBKA CAMOJICIBHBIX M HEIITATHBIX MPEI0XpaHUTEICH
He paspemaercs. [locine 3aMeHbI BBIIEANINX U3 CTPOS MPEJOXPAHUTENICH WU IPYTHX DJIEMEHTOB CXEMBI
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HEOOXO0JMMO yYCTAaHOBHUTH MPUYUHBI BBIXOJA U3 CTPOS. YCTPAHUTh HEUCIIPABHOCTH M TOJIBKO IMOCIE STOTO
BKJIIOUATH arperar.

3. B mpornecce akcruryataiuu He0OXOUMO MPOBOAUTH CHCTEMATHUYECKUNH KOHTPOJIb 3a3€MJICHHS
Kopmyca arperara. Mcrnonb3oBath 1 3a3eMJICHUsI KaKUe-THOO MPOBOJHUKH, HE MpEAHA3HAUCHHBIE IS
ATHUX IEJIEH, 3anpeniaeTcs.

4. Tlpu mpoBeaeHWE TPO(PHIAKTHUSCKUX M PETIAMEHTHBIX padOT HEOOXOJHMMO IT0JIb30BATHCS
WHCTPYMEHTOM C JIHIJIEKTPUUYECKHUMH PYKOSTKAMH, COOI0IaTh MAKCUMAIBHYIO OCTOPOKHOCTh KacaThCs
TOJBIMH PYKaMU JIOOBIX BHYTPEHHHX JETajeil arperaTa MpH HAXOXKACHHE €ro MOJ HamlpshHKeHHEM
KaTErOpUUYECKH 3arpeniaeTcs.

B ocraibHOM pyKOBOJCTBOBATHCS MpPaBUJIAMHU IO TEXHUKE OE€30MACHOCTH ISl YCTAaHOBOK C
paboueMm HamnpspkeHreMm 10 1000 BOJIBT.

12. IOJI'OTOBKA K PABOTE

12.1 B mporecce MoAroToBKY arperata K paboTe BBIIOTHUTE CIIEIYIOIINE OTIEPAIIHH:

a) MPOBEPHTE HAJICKHOCTH 3a3EMJICHUS arperara,

0) mpoBepbTe W TOATSHHUTE BCE KOHTAaKTHBIC COCAMHEHUS, YyOEIUTeCh B HCHPABHOCTH
KOMMYTAIllMOHHBIX aNmnapaToB B enu nutanus 220B arperara.

B) yO€IMBIINCH B OTCYTCTBUU HANPSDKEHUSI HA MTUTAIOIIEM Kalese, OTCOSAMHUTE €ro OT BXOAHBIX
KiemMM arperara. [IpoBepbTe compoTuBieHHE H30SIIH (a3 Kabeyss Mexay coO0Oi W OTHOCUTEIHHO
Kopmyca arperara. lIpoBomom ¢ ceueHueM |MM.KB. COEIMHHUTE MEXIY COOOW BXOJIHBIC KJIEMMBI H,
BKJIIOUMB BBIKIIOYaTenb S1, M3MepbTe COMPOTHBICHUE H30JSIUM MEKIY BXOJHBIMU KJIEMMaMu U
KOPITyCOM (3eMJIeii) arperarta ¢ MoMOIIbI0 MerommeTpa ¢ padounm HanpspkernueM S00B. Conporusnenue
M30JsMy Kabens 10 pkHO ObITh He MeHee 10MOM, a conpoTHBIICHHE W30JISIIMN arperata B. HOPMaJIbHBIX
YCIIOBUSIX B XOJIOJHOM COCTOSIHMU JOJKHO ObITh He Menee SOMOM. Ilocne m3mepeHus: ConpoTUBICHHS
M30JLIIIMY TIEPEBOIMTE BBIKIIIOUATEIh S| B MOJIOKCHHE "BBIKIIIOUCHO" W MPUCOCIMHUATE KaOeab MATaHUs
arperata oOpaTHO K BXOAHbIM kKiemMmaMm. [lonmkmrounte xk kiemmam "BBIXOJ" narpysky. Brmrounte
arperat. BeiOepute He0OXOIUMBII PeKUM pabOThI (ABTOMATUUECKUMA, pY4HOI1, Oy(hepHBIi)

12.2 HemomyckaeTcsi MPoBeieHHE MCIMBITAHUI MPOBEPKH NMPOYHOCTH H30JSIHH 110 BBIX0JAY
BLINPSAIMHUTEIBLHOIO _arperara, Tak KAk 3TO0 _ MOKET TPHBECTH K BBIXOAY M3 CTpOA
MHKPO3JeKTPOHHBIX KoMnoHeHTOoB (15.15 TOCT P 54585-2011).

Ecan BbINPSIMHTEJIbLHBIH ArperaT BCTPOEH B pacnpeaeJuTeIbHOe YCTPOHCTBO (IHUT), TO
NPH _NPOBEJAEHUH HCNLITAHWNA NMPOBEPKH NPOYHOCTH HM3O0JAIMMH pacnpeleJMTeJbHOI0 YCTPOiicTBa
(M TA) BLIXOAHbIE IENH ATPErara J0JKHbI 0bITh OTKJIIOUEHBI.

12.3 TIpocnenure, 9TOOBI BEHTUISIIIMOHHBIC OTBEPCTHS HE 3aCJIOHSUIH IOCTOPOHHUE MPEAMETHI U
MMOBEPXHOCTH.

13. HOPAAOK PABOTbI
13.1 ITpu BKIIFOUEHUH B pabOTY BBIPSMUTEIBHOTO arperaTa mpou3BOAUTE CICAYIOIINE ONEPALIN:

a) BKJIIOUMTE arperar BeikmoyateneM S1, mpu stom Ha IIYBA 3aropaeTcs WHAMKATOP
"PABOTA",

0) BBIOEpHTE HEOOXOAUMBIN PEKUM pabOTHI (ABTOMATUYECKU, pYYHOH, OyepHbIii);

B) B mporecce pabOThl CIEAWTE 3a COCTOSIHUEM BBIPSIMHUTEIBHOTO arperara M TOKaMHU
HaTrpy3KH;

T') Ip1 HEOOXOAUMOCTH MPOU3BOIUTH KOPPEKIIHIO 3HAYCHUI U TIEPEKITIOYCHIE PEKUMOB;

o) g oOecrieyeHHsT ONTHUMAJIbHOM EMKOCTH W~ MaKCHUMallbHOTO pecypca paboTbl
aKKyMYJISITOPHBIX Oatapeil cliefyeT MPOM3BOIUTh TEMIEPATYPHYIO KOPPEKIHMIO 3HAYCHHS HAMPSDKEHUS
OydepHOro pexuma 1 HanpsDKEHHsT a0COpOLIUU COTJIacHO TadIuIe 2;

€) mpu cpabaThlBaHMM 3alIUT TO TOKY M HAaNpPsDKEHUI0 HEOOXOAMMO KpPaTKOBPEMEHHO
00eCTOYUTh arperar BXOJHBIM BBIKIIIOUYATEIIEM;
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) IpU HEOOXOAMMOCTH OTKIJIIOUEHHUS Harpy3KHU HCIob3yiTe kHonKy "BKII";
3) B cilydae mpoBeaeHus pabor Ha Ab BHuUMarTenbHO cOOJIONANTE MOPSAOK MOAKIIOYEHHUS:
BKJIFOUAITE arperar B CE€Th TOJIBKO NpH MOAKIOYEHHOU AD.

Tabmnuma 2
Temmneparypa kopmyca Hamnpsoxerue 6ydeproro pexunma (6e3 yaera Hampsxenue abcop6uuu (6e3 yuera
aKKymynstopa, °C naJieHNs HapsDKeHNs Ha kabene), B a/IeHNs HalpsDKEHMS Ha Kabene), B
MuHyc 20 29 29
MuHyc 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 u3bexaHue CilydyailHOro BBOJA CIMIIKOM OOJBLIOrO 3HAYeHHs TOKAa B PEXXHUME PYYHOMH
YCTAaHOBKHM TOKAa HACTOSTEJIBHO PEKOMEHIYETCsl OTKJIHYMTh Harpy3ky kHomnkoid "BKIJI", ycranoBuTh
HeoOXo MBI TOK, HaxkaTh "BBO/1" 1 moakmounts Harpy3ky kHonkoi "BKJI".

14. OBCJIY)KUBAHUE B YCJIOBUSAX JIVIMTEJBHOT'O BE3IEMCTBUSA

14.1 Ipu nutenbHBIX , 60nee 1 Mecsina, mepepriBax B paboTe arperara, sl MOAACPKaHHUI €ro B
TOTOBHOCTH K JICHCTBUIO HEOOXOAUMO MPOBOAUTD CIIETYIOIINE MEPOTIPUSITHSL:

a) OYMILATh HAPYKHBIE IOBEPXHOCTH arperara OT MbUIH U TPSI3H;

0) MPOU3BOIUTH BHELITHUI OCMOTp arperara;

B) IPOBEPSITH HAJIG)KHOCTh KOHTAKTHBIX COCIMHEHUIA,

') IPOBEPATH COCTOSTHUE M30JIALIMU arperara, COPOTUBICHHE KOTOPOU JOKHO ObITh He Huxe S50
MOM B HOpMaJIbHBIX KIMMATUYECKHUX YCIOBUSX;

14.2 Tlpu aiuTenbHBIX , O0Jee TpeX MECSALEB, MepephiBax B padoTe arperara, Ui MOJICPKAHHS
€ro B TOTOBHOCTH K JISHCTBHIO HEOOXOAMMO JOTIOJHUTEIHHO K BBIIIECKa3aHHOMY MTPOU3BOIUTH MPOBEPKY
arperara Ha ()yHKIIMOHUPOBAHHUE B CIEAYIOIICH MMOCIEI0BATEIHHOCTH:

-NOJKIIIOUNTh Harpy3ky Ru=1,4 Owm, 0,56kBrT;

-BKJIFOUUTD arperar;

-YCTaHOBUTB CHJIOBOW PEKUM pabOThI ¢ HanpsikeHueM 28B;

-IpU 3TOM MHJIUKATOP JIOJKEH MOKa3bIBaTh BEIMUYMHY HanpspkeHus 28 B u Tok 17-23A;

-OTKJIFOUUTD arperar.

14.3 Konceppanus

B ycnoBusx mmTenbHOTO O€3IEHCTBUS arperat MOKET HaXOAHWThCA 0€3 KOHcepBaluu He Oolee
niecTy MecsiteB. [ koHcepBaluy arperata HeoOX0IuMo:

— I€MOHTHPOBATH arperar

—OYHUCTHUTD OT TPS3H U KOPPO3UH OTKPHITHIE (HE3aUTUIEHHBIE) IETAIN arperara;

—BOCCTAaHOBUTH HApPYIIECHHOE JTaKOKPACOYHOE MOKPHITHE MMaHEIN U KOPITYCOB;

— arperat MOMECTHTh BMecTe ¢ ocymuTesneM (memouek ¢ cumkareneM ['OCT 3956) B uexon u3
nommdTwieHoBo tuieHkn ['OCT10354. W3znenuwe 1UIOTHO 3akpbhIBalOT M omeyaTsiBatoT. [locine
KOHCEpBAalLlUM YCJIOBHS XpPaHEHUE W3JEIUH JTOKHO cooTBeTCTBOBATH Kateropuuu 1 mo 'OCT 15150-69
(oTaruMBaeMble U BEHTUJIMPYEMBbIE CKJIa/bl, XPAHIWIUIIA C KOHAUIIMOHUPOBAHUEM BO3AYyXa) JUIsl M3EIHMA
C KJIMMaTUYeCKUM ucnojHeHueM OM4.

14.4 TlepexoHcepBanusi W3A€NMsl JODKHA MPOBOAMUTCS KaxkIple 12 MecsueB mocie KOHCEpBalUU
W3/1eNusl B COOTBETCBUM C 11.14.3:

— pacneyataiTe U OTKPOUTE MOJUITUICHOBBIE YIIAKOBKH C arperaTtom;
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— IPOBEPHTE OTCYTCTBUE TPSA3H U KOPPO3HH;

— IpU HEOOXOIUMOCTH BOCCTAHOBUTH HAPYIICHHOE JTAKOKPACOYHOE MOKPHITHE arperara;

— arperar moMemarT BMecTe ¢ ocymuteneM (Mmemouek ¢ cwaukareaem ['OCT 3956) B uexon u3
nommdTwieHoBo tuieHkn ['OCT10354. W3znenwe 1UIOTHO 3akpbhIBalOT M omneyaTeiBatoT. [locie
KOHCEpBAlLlUM YCJIOBHS XpaHEHUE W3JEINH TOKHO cooTBeTCTBOBATh Kateropuuu 1 mo 'OCT 15150-69
(oTaruMBaeMble U BEHTUJIMPYEMBbIE CKJIa/bl, XPAHIWIUIIA C KOHANIIMOHUPOBAHUEM BO3AYyXa) ISl M3EIHA
C KJIMMaTUYeCKUM ucnojiHeHueM OM4.

14.5 PackoHcepBalMio U3AeAMs JJIsl NPUBEIECHUS B COCTOSHUE TOTOBHOCTH K MCIIOJIB30BAaHUIO IO
HA3HAYCHUIO HEOOXOUMO MPOBOIUTH B CJIEYIOLIEM MOPSIIKE:

— pacneyataiTe U OTKPOUTE MOJUITHICHOBBIE YIIAKOBKH C arperaTtom;

— IPOBEPHTE OTCYTCTBHUE TPSA3H U KOPPO3UH Ha arperarax;

— IpU HEOOXOIUMOCTH BOCCTAHOBUTE HAPYIICHHOE JTAKOKPACOYHOE MOKPHITHE arperara;

— YCTAaHOBHTE arperar v MoAroToBsTe K padoTe cormacHo myHkTaMm 12 Hacrosimero TO.

Jlns BBosa arperata B paOOTy MoOciie KOHCEPBAIMM HEOOXOJMMO BCE METAJUIMYECKHE ACTAIH U
KpeneX, Mo JIeKaIiue KOHCEPBAllUY, OYUCTUTh OT IBUIH U MPOTEPETh XJomyaTtooymaxuoit 053610 'OCT
11680-65 nmu uncroit Berombto I'OCT 5354-47, cmouennoro B cnupte ['OCT 5962-67 wnu yaiircnupure
I'OCT 3134-52

15. IVIAHOBO-MTPEA YN PEJAUTEJBHBIE OCMOTPbI U PEMOHTbI

Arperar NOJDKEH IMOABEPraTtbCsi OCMOTPAM W PEMOHTY B CPOKH, YCTAHOBJICHHBIC 'MpaBUIIaMU
00CIyXKMBaHMs CYOBOTO AJIEKTpooOopynoBanus". Texunyeckoe o0cmykuBanue mpoBouTh mociie 30004
HEMpepbIBHON paboThl WM TOciie cymMMapHOW HapaboTku arperatroM 30004. HO He pexe, 4yeMm uepes 6
Mec.

Texanueckoe 00CTyKHBAHHUE 3aKIIFOUACTCS B CIICTYIOIIEM:

a) OTKJIFOYMTH MUTAHHUE arperara;

0) CHATH HIDKHIOIO KPBIIIKY KJIEMMHHUKOB U MIPOU3BECTH BHEIIHUN OCMOT;

B) OUHIIATH HAPYKHBIE IOBEPXHOCTHU arperara OT MbUIN U TPsI3H;

I') IPOU3BECTH YUCTKY DSJIEMEHTOB arperara ckaTbIM BO3AYXOM JIaBlieHHEM He OoJee 2 aTm.

1) HE0OXOAMMO MPOBEPUTH U MOATSIHYTh BCE KOHTAKTHBIC COCIUHEHUS U YOSIUTCS B UCTIPABHOCTH
KOMMYTAIllMOHHBIX anmnapaToB B enu nuranus 220B arperara.

€) MPOBEPATh COCTOSTHUE M30JIAIIMH arperara, COpOTUBICHHE KOTOPOU TOJDKHO ObITh He HUxe 50
MOM B X0JIOTHOM COCTOSIHUY HOPMAaJIbHBIX KIIMMAaTHYECKUX YCIOBUSX.

16 YTUJIM3ALUA
KpI/ITepI/IeM npeacIbHOTO COCTOAHUA U3ACIINA ABJIAIOTCA BBIpa6OTKa pecypca alimapara,
HCBO3MOXHOCTDb HJIN TCXHUKO-OKOHOMMWYCCKAA HGI_IGJ'IGCOO6paBHOCTB BOCCTAHOBJICHHA pa6OTOCHOCO6HOFO
coctostaus. ITocie YCTaHOBJICHU HCIPUT'OAHOCTH allllapaTa K 3KCIUTyaTalliui OH HNOAJIC)KUT CIIMCAHUIO U
yTwi3anuu 110 ,I[efICTByIOIJ_[HM B OpraHU3anusXx-roJb30BaTCIIIX HHCTPYKIIUAM.

W3nenue He npeacTaBisieT OMAacHOCTh AJIsl AKU3HU, 3JJ0POBbS JIIOJEH U OKPYKAIOIIEH cpebl ociie
OKOHYAHHMSI CPOKA CITYXKObI, yTUIH3AIUS €T0 MPOU3BOJUTCS 0€3 MPUHATHUS CIEIHATBHBIX MEp 3aIUThI
OKpYKAIOLIEH Cpebl.

HOpr,I[OK yruwim3anuy onpeacisieT OpraHn3anus, SKCIUTYaTUPYROIIas U3CJI1C.
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