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1. BBEJIEHUE
1.1 TexHuueckoe ONHCAHWE M MHCTPYKLUMS MO SKCIUTyaTalMd TMpeaHa3HAuYeHbl IS
W3Yy4eHUsl yCTpoicTBa arperara BbimpsmutensHoro BA24100C (mamee — arperaT), a Takxke IS

MPaBHJIBHOM KCILTyaTalllK arperara u ero TeXHUIECKOro 00CTy)KUBaHUS.
1.2 B cocTaB TeXHUYECKOTO OMMCAHUS M MHCTPYKIIMU TI0 YKCIUTyaTalluy BXOST CBEICHUS O
Ha3HAYCHUH, YCTPOMCTBE M MPUHIUIE JCHCTBUS BBINPSIMUTEIBHOTO arperara u €ro COCTaBHBIX YacTei,
€ro TEeXHMYECKHE XapaKTEPHCTUKU, CBEJICHUSI MO HCIOJIb30BAHUIO, TPAHCIIOPTHPOBAHUIO, XPAHEHHUIO,
TEXHHYECKOMY OOCIY)KMBAaHUIO, a TaKXKe yKa3zaHHe Mep O0e30MacHOCTH Mpu paboTe C arperarom,
MIPUIIOKEHUSI.
2. HABHAYEHHUE ATPEI'ATA
2.1 BempsiMUTENnBHBINA arperat mpeaHa3HaueH s mpeoOpa3zoBaHus 0JHO(A3HOTO MEPEMEHHOTO
HanpsokeHust 220 B wactortoir 47..63 T'm B cTaOMIM3HPOBAaHHOE TOCTOSIHHOE HAIPSDKEHUE, a IS
3apsAHOTO pPEKMMa — B CTAOWJIM3UPOBAHHBIA TOK IS 3apsiKH aKKyMYJISITODOB B PYyYHOM H
ABTOMATUYE€CKOM PEKUMaX.
2.2. Arperat paccuuTaH s paboThl B CIEAYIONIUX YCIOBHUIX:
a) TeMIeparype OKpysKaromiero Bozayxa ot -10 go +45° C;
0) OTHOCHTEIBHOM BIAXKHOCTHU Bo3ayxa A0 98% npu Temnepatype 20+5°C;
B) IJIMTENIBHBIX BUOPAIM U yJapHBIX COTPSICCHMUIA;
I') HAKJIOHOB J10 45° B J1100yI0 CTOPOHY;
1) npu KoneGaHUAX JaBieHMs Bo3ayxa B mpeaenax 9,3x10* -13,3x10* IIa (700-1000 mm pr.
CT.) M HPU KPAaTKOBPEMEHHOM TIOBHIIIEHNN JABIEHUS BO3AyXa B moMemenuu g0 19,6x10* ITa (1470 mm
pT. CT.).
IIpumeyanue: arperat He J0MyCKaeT KCIJIyaTANMI0O B arpecCHBHBIX CpelIaX, COAep:KAIuX Mapbl
KHCJIOT M IIeJioYell B KOHUEHTPAIUAX, Pa3bedaloluX MeTANI U U30JSIIHI0, a TaKkKe B cpeaax ¢
TOKONPOBOJSILICH U B3PbIBOONIACHOM NBLILIO.

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

Tabmuna 1.
1 |ITuTaromiast ceTh:
- HanpshkeHue, B 220
- gacrtoTa, I'1 47...63
- yrcio a3 1
2 |IlotpebnsieMass MOIITHOCTB OT ceTH, KBA, He Ooiee 472
[ToTpebasiemast MOIIIHOCTH OT ceTH, KBT, He OoJiee 34
3 |BbIX0JIHBIC XapaKTEPUCTHKHU:
- Inana3oH HanpsokeHui, B 18...30
- MAaKCHMAaJIbHBIA TOK, A 100
- IpeJIeJIbl PETYJIMPOBKHU 3apsiTHOTO TOKA 5..100%
- Koa dunmeHT mynscauii, %, He 6oee 1
- YCTaHOBUBIIIEECS OTKJIOHEHHE BBIXOIHOTO HANPSDKEHUs, %o +2
- YCTaHOBUBIIEECS] OTKJIOHEHHE BBIXOIHOTO TOKA (B 3apsAHOM pexume), %o +5
4 |kom, % 89
5 |Bec usnenus He Oojee, KT
6 |Cpok ciykO0bl 0 CITUCAHHUS, JIET 15
7 | lomoJHUTEIbHbIE ONMIIHU Bernocnas manens
ITYBA
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4. YCTPOUCTBO U PABOTA ATPETATA

4.1 KoHCTpYKTHBHO arperatr BBITIOJHEH B BHJE HABECHOIO OecKapKacHOTO mKada cO BHIHOCHOU
naHenbto ynpasneHus [TYBA. OOuuii Bua arperara npusezaeH B [Ipunoxxenun 1.

42 Tlpunnun paOoThl arperata OCHOBaH Ha MpPeoOpa3OBaHUHM MEPEMEHHOTO HAmpsHKeHHS B

raJIbBAHUYECKH Pa3BsI3aHHOE HAMpPSOKEHUE M CTAOMIM3alMK HANPSDKEHUs] M TOKA Ha 33JJaHHOM YPOBHE C

IIOMOIIIBIO I.IPI(prBOfI CUCTCMBbI YIIPABJICHUA. CprKTypHafI CXEMa arperarta npcacTraBJICHa B HpI/IJ'IO)KeHI/II/I
2.

5.PABOTA ABTOMATUKHA

5.1 HopmanbsHOe (yHKIMOHUPOBAHUE arperara 00ecleynBaeTCs CUCTEMON YIpaBJICHUsS, KOTOpast
o0ecreurBaeT peryJiMpoOBaHKUEe BBHIXOJIHBIX MAapaMETPOB B HECKOJBKHX peXHMax. BriOpaHHBIE 3HAYCHUS
MapaMeTpoB U PEKUM YIPaBICHUS (PUKCUPYIOTCA B SHEPTOHE3aBUCHMOMN MaMITH U COXPAHSIOTCS IOCIE
BBIKJTFOUCHHUS [TUTAHUSA.

5.2 BoIpsIMUTENBHBIN arperat MOXeT paboTaTh B CJIEAYIOIMNX PEKUMAX

a) «aBTOMATHYECKHID» - peXKUM, IPEeAHA3HAYCHHBIN 1711 aBToMarndeckoi 3apsanku Ab. Tok u
HaANpPsOKEHUE M3MEHSIOTCS 10 CTHEHMaIbHOMY aITOPUTMY B 3aBUCHMOCTH OT IapaMeTPOB aKKyMYJISTOPA.
Jlniss HOpMaNbHOTO (PYHKIIMOHUPOBAHUS JTAHHOTO PEKMMa Ha TMaHENHM YMPaBJICHUS HEOOXOAMMO 33/1aTh
BEJIMUMHY 3apsSAHOrO TOKa (B 3aBUCUMOCTH OT E€MKOCTH aKKyMYJSITOpHOH OaTapeu), BEIMYUHY
HanpsokeHUs: abcopOimu (3apsiHOe HampsbkeHue), OygepHoe Hampspkenue. Hampspkenue abcopOmuu u
OydepHOe HampsHKCHHE 3aBUCIT OT TEMIEpaTypbl OKpPYXKAIIEH Cpeapl W yCTAaHABIUBAIOTCS B
COOTBETCTBHH C Tabi.2.

0) «CWJIOBOID» - PEXUM, IPETHA3HAYCHHBIN ISl MUTaHHUs NOTPeOUTENeH CTaOMIN3UPOBAHHBIM
HANPSHOKEHUEM ITOCTOSTHHOTO TOKA. B 9TOM peskume omycKaeTcs oACTPOMKA BHIXOHOTO HATIPSIKESHUSI.

B) «PY4HOID» - peKUM, IPEAHA3HAUYCHHBIN 1J1s1 pyuHoit 3apsaku Ab. B sTom pexxume BpyuHyro
YCTaHABIMBAIOTCSl 3apsAHOE HampspbkeHue W Tok 3apsaa Ab. 3apsa mpousBoauTcst (GUKCHPOBAHHBIM
TOKOM. MOMEHT OKOHYAHHUS 3apsijia B TOM CIIydae OnpeelsieTCss 00CTyKUBAIOIINM IIEPCOHAIIOM.

5.3 PaGoTa B aBTOMaTH4eCKOM PEKUME.

[Ipu BKIIOYEHHMH HArpy3KHM W3 aBTOMATHYECKOTO PEXMMa WM BKJIIOYEHHWU arperara C paHee
YCTaHOBJICHHBIM aBTOMAaTHYECKUM PEXUMOM 3apsii Ab mpousBoauTes cieayromum 00pa3om:

a) OcymectBusiercs 3apsinka Ab  3agaHHBIM  3apsSAHBIM TOKOM C KOHTPOJEM BEJIUYHHBI
HaIpsKEeHUs Ha BBIXOJHBIX KieMMax arperara Usux 10 MOMEHTA, KOIZla HalpsDKEHHE Ha BBIXOJHBIX
kinemmax arperata Ugyx OyneT paBHO Usscopsunn. BETMUYMHA MaKCUMAaILHOTO 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 OTPAHUYEHHUEM HAMPSIKEHUS Ha BBIXOJHBIX
kiaeMmmax arperata Ugux 3HaueHUEM paBHBIM  Usgcopomm. 110 Mepe 3apsna AB, motpe0isieMblil MU TOK
nagaetr. [lpu ymeHbIIEHUH TMOTPEOJIIEMOrO0 AaKKyMyJISITOPOM TOKa 10 3HaueHuss MeHee 6% OT
MaKCHMAJIBHOTO 3apsIAHOTO TOKA MJIM MEHEE JIBYX aMIlep, Yepe3 SMUH. MPOUCXOAUT Mepexo B OyepHbIii
pPeXKUM C TOAAEPKAHUEM BBIXOJHOTO HAampsbkeHUsT Ha YpoBHE Usgypepuoe. [IPU ITOM, MaKCUMAaTbHBIH
OTJaBacMBbIi arperaToM TOK He OYyJIeT MPEeBBIIIATh BEIMUMUHBI 3aIaHHOT0 MAaKCUMAIBHOTO 3apSTHOTO TOKA.

Maxkcumanbaoe BpeMmsi 3apsaa Ab B aBromarmueckom pexume (mpu HanpsoKeHUH Ugyx =
Ua6eopoumu) - 64, TIOCIIE 4YEro arperaT BBIMOJHUT Tepexo] B OydepHbId pexuM ¢ MOAIepKaHHEM
BBIXOJHOTO HanpspkeHust Ha YpOBHE Usypeproe. IIpH 9TOM, MakCHManbHbII OTIaBacMbli arperaToM TOK He
OyZeT MpeBBIIaTh BETMYUHBI 33JAHHOTO MAaKCUMAIIBHOTO 3apsITHOTO TOKA.

B ciydae, ecni B OydepHOM pexxrMe BEIMYUHA HAMPSHKCHHS Ha KJIEMMax arperara ynaJaeT HIKe
Usypeproe-0,9B (AB paspsiskensl), BRIIPSIMUTENBHBIA arperaT BBHITIOJHHUT 3aIyCK HOBOTO IuKIa 3apsaa Ab B
ABTOMAaTUYECKOM PEKUME.

Ha npucnnee manenu ympaBiieHUs] BBIBOJUTCA (PAaKTHUECKOE HAINPSDKCHHE HA KJEMMax arperara u
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OTJaBAaCMBbIi UM TOK.

[lepexon B aBapuUHBINA PEKUM CO CpabaThIBAHUEM CUTHAJIA aBAPUU BO3SMOXKEH B CITy4ae €CIIH:

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

- TOTPeOJIIEMBIiA TOK BBIIIEN 33 pAMKH JOMyCTUMOTO Juana3ona (tadu. 1)

COpoc curHana aBapuy IPOU3BOAUTCS IPU CHATHH MTUTAHUS C arperara.

Ipumeuanue: TumnoBas 3aBUCUMOCTh HampsikeHHs a0cOpOUUU Usascopounn ¥ OyepHOTO HampsiKeHUs
Usypeproe  OT TEMIEpPATyphl OKpYKawIel cpeabl mpuBeneHa B Tabn.2. [IpuBepeHHbIE HANPSIKCHHS
Ua6copouwm ¥ Usygeproe 3aBUCSIT OT THIIA aKKyMYJIATOPa U MOTYT HECKOJILKO OTJIMYATCS OT TabauuHbIX. [Ipu
HACTPOMKE aBTOMATHYECKOTO 3apsiIHOTO PEeKMMa arperara HEoO0XoauMo yCcTaHOBUTH Uascopounn IS
HauOoJIbIIeH paboyeil TeMnepaTypsl OKPYKarOIIei cpebl.

5.4 Pabota B py4YHOM pexHUME.

[Ipy BKIIOYEHMHM Harpy3kd W3 pYYHOTO peXUMa WIM BKIIOUEHUH arperata C paHee
YCTaHOBJICHHBIM PYYHOM PEKUMOM 3apsia Ab mpou3BoIuTes cienyromumM o0pa3oMm:

a) Jns 3apsanmku AB B pydHOM pexuMe YCTaHABIMBAIOT HaNpsbkeHWe W TOK 3apsga Ab.
[Moaxmouaror kaHan HaxarueM kHonkor «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 Upux OyJIeT paBHO 3apsiiHOMY HaNpsKEHUIO

0) Jlanee BbIMOJHSETCS 3apsi MOCTOSIHHBIM TOKOM C OTPAaHUYCHHEM HAINpPsDKEHHUE Ha BBIXOIHBIX
kiemmax arperara Us,x 3HaYCHHEM paBHBIM BEJMYHUHBI 3apsaHOro HampsbkeHus. [1o mepe 3apsima Ab,
NOTPeOIISIEMBIN MU TOK MA/1aeT

[To ymonuaHuIo arperar MoCTaBIISIETCS ¢ apaMeTpaMu, MPEyCTAHOBICHHBIMH JIJIsI TEMIIEPATYPhI
okpyxaromeii cpeast 25°C.

Buumanmue: Iloakiawouyenue Ab Kk arperaty J0JKHO OCYHIECTBJSETCH 10 BKJIKYEHHS
PEKMMA 3aPSUIKH.

5.5 Ilpu BKIIIOUEHUH BBHIMPSIMUTEIBHOTO arperara B padoTy U OTCYTCTBHHU €r0 HEHCIIPaBHOCTE M
MIPOU30MIET KOMMYTAIUsI KOHTAKTOB peJjie "HeUCIpaBHOCTH "BRIIPSIMUTEIBHOTO arperara B padboyee
MOJIO’KEHUE, COOTBETCTBYIOIIEE HOPMATTLHOMY PEXHUMY paOOThI arperara.

[lepexuHOI KOHTAKT peJie "HEUCNPaBHOCTD'" BBITPSIMUTENbHBIX arperaToB, BbIyckaeMbIX o TY
HHIIC.656342.002TY penaxuus 2, cpabaTbiBaeT MpH CIASAYIOUIMX HEUCITPABHOCTIX:

1 - Ileperpes

2 - O0paTHas NOJISIPHOCTH

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

4 - Tleperpy3ka no Hanpsi’KEHUIO: CIUIIKOM OOJBIIIOE HAMIPSIKEHUE HA BBIXOI€ MOTYJIS
(mpeBbIIaeT YCTAHOBIICHHBIN MakcuMyM Oosiee yem Ha 0,5 B).

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

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

7 - Boabliasi meperpy3ka no ToKy (TOK IPEBHIIIAET YCTAHOBJICHHOE 3HaYeHHe Oojee 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 CETEBOl  BBIKIIIOYATENb, YETHIPE COCJAMHEHHBIX IMMapalIesIbHO
BBICOKOYACTOTHBIX MMITYJIBCHBIX mpeoOpaszoBarenst [1220/28-1,5 (33V/50A), aBTOMAaTHYECKYIO CHCTEMY
perymupoBanusi, coctosmyro u3 y3na ACP-2 u manenu ynpasnenust [IIYBA, xorTakTop, GJI0K ceTeBOro
¢unsrpa DL-15-EB3, mnary ynpasnenus: BeHTwistopamMu BE, BEHTHIISI TOPBI, 3alIUTHBIE aBTOMAaTHYECKUE
BBIKJIIOYATEI W KJIEMMHBIE KOJOAKHM, 0ok mnuranus 220/24B. PaBeHCTBO BBIXOAHBIX TOKOB B
COCMHEHHBIX IMMapaJUIeNIbHO 3BEHBSAX MpeoOpa3oBaHus O0O0ECIEYMBACTCS CIEUUAIBHON  Clie el
CUCTEMOH, a 00l1iee M3MEpEHUE BBIXOJHOTO TOKA — MPEIM3HOHHBIM TBEPAOTEIbHBIM AaT4iKoM (B ACP-2).
VYnpasnenue npeoOpa3oBaTessiMH OCYILIECTBISIETCS Yepe3 ONTUYECKUE M30JsTOphl. Ha BhIXOAEe mmeeTcs
Lenb 3alMThl OT OOpaTHOM TMOJAPHOCTH TOJKIIOYEHHS akKymyisTopa. Ilanenp ymnpaBieHHs
npecTaBiIsAeT coO00i 3aKOHUYEHHYI0 aBTOHOMHYIO MUKPOIIPOILIECCOPHYIO CHCTEMY, MTUTAIONIYIOCS OT OJI0Ka
ACP-2 1 CBSI3aHHYIO C HUM C MIOMOIIbIO NOCJIE0BATEIBHOTO IPOTOKOJIA.

7. HACTPOMKA AIPETATA
[lepen mepBBIM BKIIFOUEHHEM arperaTa HEOOXOJMMO BHUMATEIBHO O3HAKOMHTHCs ¢ 1.5, 12, 13.
[Tocrne ycTaHOBKM BBIOpAaHHBIX 3HAYCHHH NapaMeTPOB arperar B JOMOJHUTEIBHOW HACTpoOiike He
Hy)KJaeTcsa. Bo3MoxxHO moTpeOyeTcst MmoACTpolika HampsikeHus adcopOumu u OydepHOro HampspKeHUS,
ONMCaHHAA B IL.5.
8. SAIIIUTA ATPETATA

8.1 3ammTa Oy0KOB TIpeoOpasoBanust U Oyoka ACP-2 obOecrieunBaeTCs aBTOMATHICCKUMHU
BBIKJTFOYATEIISIMH.

8.2 3ammTa OT BKJIIOYEHHUS HA HEUCHPABHYIO HArpy3Ky OCYIIECTBIISIETCS CXEMOW YIpaBlEHUs
arperara, Mpu 3TOM KpPAaTKOBPEMEHHBIE NMEPErpy3KH HE BBI3bIBAIOT OTKJIOUEHHUs arperara. 3aliura oOT
MIPEBBIIICHUS] BBIXOHBIX TOKOB OCYIIECTBISIETCS B KOXI0OM MOyJe mpeodpazoBanus. [Ipu npessiennn
BBIXOJIHBIM TOKOM 3HaueHus 110% OoT MakCMManbHOTO MOSABJIETCS MPEAYNPEXKIAIOIINNA 3ByKOBOW CUTHAI
C MOCJEIYIONUM cpadaTbIBAaHUEM 3aLIUTHI IO TOKY U OTKJIIOYEHHUEM HArpy3KHu.

8.3 3ammTa OT meperpeBa 4acTedl arperaTa OCYIIECTBISIETCS OJIOKOM KOHTPOJISI TeMIIEpPaTypbl
KKIOr0 MOAYJS IpeoOpa3oBaHMs M TeMIleparypHbiMH ceHcopamu Oioka ACP-2. Ilpu mpeBwieHun
TEMIIEPATyphl PaJUATOPOB CHIIOBBIX 3JEMEHTOB KpuTHueckoro 3HaueHUs (90°C) BBI30BET MOSBICHHE
MpeayNnpeKIaolero 3ByKoBoro curhaia, u Haanucu 'lleperpes". Uepe3 10 cek HempepbIBHOrO
HaxoxnaeHuss B cocrosauu 'TleperpeB" mpowusoiier cpabaTeiBaHHWE 3alIMTHI 1O TEPErpeBy C
OTKJIIOUEHHEM Harpy3ku. [IoBTOpHOE BKIIOUEHHE arperara BO3MOYKHO MOCJE MOHM)XEHUsS] BHYTPEHHEH
TeMIepaTypsl (11 paguaTopOB CHIIOBBIX 3JIeMEHTOB - 89°C).

8.4 B cnywyae MOHMKEHHUS BBIXOAHOTO HANPSHKCHHs BCJICACTBUE BHEIIHUX WM BHYTPEHHUX
MPUYMH HUXKe 3HaueHus 18B mpousBoauTes moaaya npeaynpexaaroiero 3ByKOBoro CUrHana, 1 Bbljjadya
coobmenust "Huskoe BbixogHoe HampspkeHue". [lanpHeliliee HaxXxOXIEHHE B J3TOM  PEXHUME
paccMaTpuBaEeTCs KaKk KOPOTKOE 3aMbIKaHUE B HArpy3Ke U BEJIET K €€ OTKIroueHHto uepes 10 cek.

8.5.1 B caywae ommOku mossipHocty BHemHedl AKDB mpu moaxmrodueHumu arperara K CeTH
BKJIFOUEHMSI HArpy3KH HE MPOU30UAET, pa3facTcs MpeaynpekIatollnid 3ByKOBO CUTHAJ C BKJIFOUEHHUEM
unankatopa "ABAPUS" u Beinaueit coobmenus "O6partHas nossipHocts" Ha auciuiee [TYBA.

8.5.2 Omudouynoe noakiawdenne AKB oOpaTHoii moJsipHOCTBIO K padoTaoumemMy arperary
MOKeT MPUBECTH K BBIX0AY M3 CTPOS OTAEJbHBIX Y3JI0B arperata u akKyMyJISITOPHOi OaTapen.

[Tpumeuanue: [l BoccTaHOBJICHHST pPabOTOCTIOCOOHOCTH arperara mocjie cpabaThlBaHUS 3aIUT IO
TOKY WJIM HampsHKSHUIO HEOOXOJUMO 0OECTOUMTH arperar BXOAHBIM aBTOMATHYECKUM BBIKIIOYATEIEM U
yepe3 10 cex. BKIIOYUTH €r0 BHOBbD.
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9. KOHTPOJIBHO-U3MEPUTEJIBHBIE [IPUBOPbI
9.1 KoHTpoJsib BBIXOTHBIX MapaMETPOB OCYIIECTBIISECTCS HEMPEPHIBHON HU(GPOBON WHIMKALIUEH
3HAYEHUH BBIXOAHOTO TOKA M HANpPSHKEHUS HAa MHOTO(YHKIMOHAIHHOM IKHIKOKPUCTAIUIMYECKOM
rpadUYecKOM MHAUKATOPE, PACTIOJIOKEHHOM Ha TaHEeIH yrnpaBieHHus. TOYHOCTh U3MEPEHHS HATPSIKCHHUS
—1,5%, Toxa — 3%.
10. OPT'AHBI YIIPABJIEHUSI U HHAUKAIIUA
10.1 Ha nuieBoii moBEpXHOCTH BBIHOCHBIX HJIM BCTPOCHHBIX MMAHENCH YIPaBIICHUS! PACTIOI0KECHBI

MHOTO(YHKIIMOHAIBHBIA KUIKOKPUCTAJUIMIECKUN UHIMKATOP, CBETOIMOIHbIe HHAUKATOPEI «PABOTA»,

»(BKJIFOUCHUE),

» (cTpenka BHU3), « » (BBOJM).

«ABAPUS», «bBYDEP» 1 KHOIIKK yIIpaBIE€HUS «
« » (BO3Bpar), «@ » (cTpenka BBEpX), «
10.2 Ha3HaueHue KHOMOK yIPaBJICHUS:

a) < » - AnUATeNbHOE (Oostee 1¢);

0) «> BO3BpAT K NMPEAbIAYIIEMY 3HAYEHUIO YUCIOBOM BEIMYMHBI H3MEHAEMOI0 TapaMeTpa;

B) « » - MepEeMEILIEHUE Ha CTPOKY MEHIO BBEPX WJIM MU3MEHEHHE YMCJIOBOTrO IMOKa3aTess B
CTOPOHY YMEHBIICHUS

r) « » - BXOJ B BBIOPAHHBIM MYHKT MEHIO, Jajiee — MPEJI0KeHUE U3MEHEHHUSI YUCIIOBOTO
MOKa3aTelisl, IpH CIEAYIOIIEM Ha)KaTUU — BHECEHWE HOBOTO 3HAYEHUS B MaMsATh, U3BMEHEHHE MOKa3aTess

Ha (1)I/IBI/I‘I€CKOM YPOBHEC U NIEPEXO Ha3a/l B BBI6paHHBII\/’I IMIYHKT MCHIO

1) «
CTOPOHY YBEJIWYCHUS.
10.3 Ha3znaueHue cBETOAUOIHBIX HHIUKATOPOB:
a) «PABOT Ay - cBeueHHe CUTHATM3UPYET O TIOJKITFOUECHHOM HAarpy3Ke
0) «<ABAPUSA» - cm. . 8
B)BY®DEP» - cBeueHue cHrHAIM3HPYET O HAXOKICHUM B OypepHOM peXHMe WU
CUTHAJIM3UPYET 00 OKOHYAHWH IIMKJIA 3apsAKH B aBTOMAaTHYECKOM pPEXUME M BPEMEHHOM MEpexojie B
Oy epHbIil peXKHIM.
10.4 Pabouas 30Ha MHIMKATOPA pa3JiesieHa Ha JBE YaCTH — 30HA U3MEpPEHUs (ClieBa) U 30Ha MEHIO
u ympaieHus (cmpaBa). B 30He W3MEpEHHs OCYIIECTBISICTCS HEMPEephIBHAS HHIWKALUS 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 [BETA HAIMYHS HAMPSHKCHUS MUTAOIICH
cet. CBeUeHUE MHUKATOPA MIPOUCXOANUT MIPH HATWYUH JFOOBIX IBYX (a3 BXOJHOTO HAPSHKCHUS.

» - IEPEMCIICHUEC HAa CTPOKY MCHIO BHU3 UJIM U3MCHCHUC YHUCIJIOBOTO ITOKA3aTECJIsI B

11. YKA3AHUSA MEP BE3OITACHOCTH

K o0cnyxuBaHUI0O W PEMOHTY BBHIIPSIMUTEIBHOTO arperara JOMYCKAlOTCs JIHIA, W3YyYHBIIHE
KOHCTPYKIIMIO arperata, TEXHUYECKOE OINHCAaHHE W MPOMICAIINE COOTBETCTBYIOUIUN HHCTPYKTAX.
OOyuenne OOCTY)KMBAIOLIETO TMEPCOHANIAa JOJDKHO MPOBOAMUTHCSA TMOJ PYKOBOJCTBOM  OIBITHOTO
CHEIHATUCTa, OTBETCTBEHHOTO 32 dKCIUTyaTaluio arperara. OOy4aeMblii MOJKET MPOU3BOIUTH HA arperare
T00BIe pabOTHI TOJIBKO C pa3pelieHusl U MoJ1 HaOJIoJeHrneM 00yJaroero Juia.

11.1 Texauka Oe30macHOCTH

1. Ilpu npoBeneHun MNPOMUIAKTHUECKHX WU PErJIAMEHTHBIX Pa0dOT, OCMOTPOB M MpPH H3Yy4YECHUHU
KOHCTPYKIIMU arperat JOJKEeH ObITh OTKIIIOYEH OT CETH.
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2. Ileperopesiine npeaoXpaHUTENH JOJKHBI ObITh 3aMEHEHBI HCTIPABHBIMH.
Bo n30exaHne HECUACTHBIX CIIyYaeB U aBapHil YCTAHOBKA CAMOJICIBHBIX M HEIITATHBIX MPEI0XpaHUTEICH
He paszpemaercs. [locne 3aMeHbl BRILIEAMIUX U3 CTPOSI NPEIOXPAHUTENICH WIH JPYTUX JIEMEHTOB CXEMbI
HEOOXOIMMO yCTaHOBHUTH MPUYUHBI BBIXOJA U3 CTPOS. YCTPAHUTh HEUCIPABHOCTH M TOJBKO IMOCIE STOTO
BKJIIOUATH arperar.

3. B mpornecce akcIuryataiud He0OXOUMO MPOBOAUTH CHCTEMATHUYECKUNH KOHTPOJIb 3a3€MJICHHS
Kopmyca arperara. Mcrnonb3oBath 1 3a3eMJICHUsI KaKUe-THOO MPOBOJHUKH, HE TMpeAHA3HAUCHHBIE IS
ATHUX IIEJIEH, 3anpeniaeTcs.

4. Tlpu mpoBeaeHWEe TPO(PHIAKTHUSCKUX M PETJIAMEHTHBIX padOT HEOOXOJIHMMO IT0JIb30BATHCS
WHCTPYMEHTOM C JIHAJIEKTPUUYECKHUMH PYKOSTKAMH, COOII0/IaTh MAKCUMAIBHYIO OCTOPOKHOCTH KacaThCs
TOJBIMU PYKaMU JIOOBIX BHYTPEHHHX JE€Tajeil arperaTa MpH HAXOXKACHHE €ro MOJ HamnpshKeHHEM
KaTErOpUYECKH 3arpeniaeTcs.

B ocraibHOM pyKOBOJCTBOBATHCS MpPaBUJIAMHU IO TEXHUKE OE€30MACHOCTH ISl YCTAaHOBOK C
paboueM HamnpspkeHreM 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
KOMMYTAllMOHHBIX anmnapaToB B enu nutanus 220B arperara.

B) yO€IMBIINCH B OTCYTCTBUU HANPSDKEHUsI HA MUTAIOIIEM Kalese, OTCOSAMHUTE €ro OT BXOAHBIX
KiemMM arperara. [IpoBepbTe compoTuBieHHE H30SIIMK (a3 Kabeyst Mexay coO0OiM M OTHOCUTEIHHO
Kopmyca arperara. lIpoBomom ¢ ceueHHeM |MM.KB. COEIMHHUTE MEXIY COOOW BXOJIHBIC KJIEMMBI H,
BKJIIOUMB BBIKJIIOYATeNb, S1 W3MepbTE COMPOTHBICHUE H30JSIUM MEKIY BXOJHBIMU KJIEMMaMu U
KOPITyCOM (3eMJIeii) arperarta ¢ MoMOIIbI0 MerommeTpa ¢ padounm HanpspkernueM S00B. Comnporusnenue
n30JsMy Kabens 10 pkHO ObITh He MeHee 10MOM, a conpoTHBIICHHE W30JISIIMU arperata B. HOPMaJIbHBIX
YCIIOBUSIX B XOJIOAHOM COCTOSIHMU JOJKHO ObITh He MeHee SOMOM. Ilocne m3mepeHus: ConpoTUBICHHS
M30JLIIIMY TIEPEBOIMTE BBIKIIIOUATEIh S| B MOJIOKCHHE "BBIKIIIOUCHO" W MPUCOCIMHNATE KaOelb MATaHUs
arperata oOpaTHO K BXOAHbIM kiemMmaMm. [lonmkmrounte xk kiemmam "BBIXOJ" narpysky. Brxmrounte
arperat. Beibepure He0OXOIUMBII PeKUM pabOThI (ABTOMATUUECKUMA, pY4HOI, Oy(hepHBIN)

12.2 HemonyckaeTcsi NpoBeleHHE HCNBITAHMI MPOBEPKH NPOYHOCTH H30JISIIMH 0 BbIXOIY
BBLINPSIMHUTEILHOIO _ arperara, TakK _KaK _3T0 _ MOKET TNPHBECTH K _BBIXOAY M3 CTPOsl
MHKP03JeKTPOHHBIX KoMNOHEHTOB (15.15 T'OCT P 54585-2011).

Ecau_BbINpAMHTEIbHBII _arperar BCTPOEH B paclpeleJUTENbHOE YCTPOHCTBO (IIUT), TO
NpPH_NPOBeJIeHNHN HCILITAHUI NMPOBEPKH MPOYHOCTH H30JSIIHH_pPacHpeleJuTeIbHOI0 YCTPOoiicTBa
(IHMTA) BLIXOJAHBIE IENU ATPEraTa J10JKHbI ObITh OTKJIHY€EHbI.

12.3 Tpocnemute, 4TOOBI BEHTWISIIMOHHBIC OTBEPCTHS HE 3aCJIOHSUIM ITOCTOPOHHHUE MPEAMETH U
MMOBEPXHOCTH

13. IIOPAAOK PABOTHBI
13.1 Ilpu BKItOYEHHH B pabOTY BBIPSMUTEIBHOTO arperaTa NpoU3BOIUTE CIIEIyIOIIUE ONEPALIUU:

a) MoJjaiiTe Ha BXO/HbIE KJIEMMBI arperaTta HanpsbkeHue ceTu. BkimounTe arperaT BhIKIIIouaresem S1;

0) BbIOEpUTE HEOOXOAMMBIA pPEXKUM padOThl (aBTOMATHUYECKHUW, PYYHOW, CUJIOBOM), 3ajaiire
apamMeTpbl PeXKUMa;

B) MOAKJIIOYUTE HArpy3Ky K BBIXOJHOMY KaHaJIy arperaTta HakaTueM Ha KHonky “BKJI”;

I') B IpoLiecce padoThI CIEAUTE 32 COCTOSIHUEM BBIIPSIMUTEIBHOTO arperata u TOKaMH Harpy3KH.

1) IpYU HEOOXOAMMOCTHU MPOU3BOANTE KOPPEKIMIO 3HAUSHUI U TIEPEKITIOYeHUE PEXKUMOB.

e) n1a obecredyeHusl ONTUMAIbHON €MKOCTH M MaKCHMAJIbHOI'O pecypca paboThl aKKyMYJSTOPHBIX
Oarapeil cieqyeT MPOU3BOIUTH TEMIIEPATYPHYIO KOPPEKLIMIO 3HaYCHUS HanpskeHus OydepHoro pexxuma
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Y HanpsHKeHUs abcopOLru coryiacHo Tadmuie 2.
) MpU cpabaThIBAHUU 3AIIUT 1O TOKY M HAMPSHKEHHUIO HEOOXOJMMO KPATKOBPEMEHHO O0ECTOYHTH
arperar BbIKJIrouatesneM Sl.
3) Ipu HEOOXOJMMOCTH OTKJIFOUEHHUST HAarpy3KH UCIIONb3yiTe KHONKY "BKJI".

Tabauna 2
Temmneparypa kopmyca Hamnpsoxerue 6ydeproro pexunma (6e3 yaera Hampsxenue abcop6uuu (6e3 yuera
aKkymynsitopa, °C naJieHys HanpshKeHNs Ha kabene), B I1a/IeHUs] HapsDKEHMs 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 3HAYCHHs TOKAa B PEXXHUME PYUHOMH
YCTAaHOBKHM TOKAa HACTOSITEJIBHO PEKOMEHIYETCsl OTKJIHYMTh Harpy3ky kHomnkod "BKIJI", ycranoBuTh
HeoOXo MBI TOK, HaxkaTh "BBO/1" 1 noakmounts Harpy3ky kHonkoi "BKJI".

14. OBCJIY)KUBAHUE B YCJIOBUSAX JIVIMTEJBHOT'O BE3IEMCTBUSA

14.1 TIpu nnutensHBIX, OoNiee 1 Mecsma, mepepsiBax B padoTe arperara, JUisl MOJIEPKaHUs €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 M30JIAIIMU arperara, COMPOTUBICHHE KOTOPOU JOKHO ObITh HE Huxke 50
MoM B HOpMaJIbHBIX KJIIMMAaTUYECKUX YCIOBUSIX;

14.2 TIpu nnutensHBIX , OOJiee TpeX MeCSIeB, MepephiBax B padoTe arperara, sl MOAJEPKaHUS
€ro B TOTOBHOCTH K JISHCTBHIO HEOOXOAMMO JOTIOJHUTEIHLHO K BBIIIECKA3aHHOMY MTPOU3BOIUTH MPOBEPKY
arperara Ha ()yHKIIMOHUPOBAHHUE B CIEAYIOIICH MMOCIEI0BATEIHHOCTH:

-NOoAKJIIOUNTH Harpy3ky Ru=0,28 Om, 3kBT;

-BKJIFOUUTH arperar;

-YCTaHOBHTbH CHUJIOBOW PEKUM pabOTHI ¢ HanpsikeHueM 28B;

-IPY 3TOM MHIMKATOP JOJDKEH MOKa3bIBaTh BEJIMUUHY HanpsbkeHus 28 B u Tok 95-105A;

-OTKJIFOUYMTb arperar.

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

— I€MOHTHPOBATH arperar

—OYHUCTHUTD OT TPS3H U KOPPO3UH OTKPHITHIE (HE3aUTUIIIEHHBIE) IETAIN arperara;

—BOCCTAHOBUTH HApPYIIEHHOE JTaKOKPACOYHOE MOKPBHITHE MMaHEIN U KOPITYCOB;

— arperar MOMECTHTh BMecTe ¢ ocymuTesneM (memouek ¢ cumkareneM ['OCT 3956) B uexon u3
nommdTwieHoBo 1uieHkn ['OCT10354. W3znenwe 1UI0THO 3akpbhIBalOT M omneyaTsiBatoT. llocie
KOHCEpBAalLlUM YCJIOBHS XpaHEHUE M3JEIUH JTOKHO cooTBeTCTBOBATh Kateropuuu 1 mo 'OCT 15150-69
(oTaruMBaeMble U BEHTUJIMPYEMBbIEC CKJIa/bl, XPAHIIUIIA C KOHANIIMOHUPOBAHUEM BO3AYyXa) JUIsl M3EHMA
C KJIMMaTUYeCKUM ucnojHeHueM OM4.

14.4 TlepexoHcepBanusi WU3A€NUsl JODKHA MPOBOAMUTCS KaxkIple 12 MecsueB mociae KOHCEpBalUU
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W3/1eNUsl B COOTBETCBUM ¢ 11.14.3:

— pacneyataiTe U OTKPOUTE NOJUITHICHOBBIE YIIAKOBKH C arperaTtom;

— IPOBEPHTE OTCYTCTBUE TPSA3U U KOPPO3HH;

— IpU HEOOXOIUMOCTH BOCCTAHOBUTH HApYIICHHOE JTAKOKPACOYHOE MOKPHITHE arperara;

— arperar MOMEMIAIT BMecTe ¢ ocymmrenaeMm (memouek ¢ cuiukareneM ['OCT 3956) B uexon u3
nommdTwieHoBo tuieHkn ['OCT10354. W3znenuwe 1UI0THO 3akpbhIBalOT M omeyaTsiBatoT. [locie
KOHCEpBAlLlUM YCJIOBHS XpaHEHUE W3JEINHN OKHO cooTBeTCTBOBATh Kateropuuu 1 mo 'OCT 15150-69
(oTaruMBaeMble U BEHTUJIMPYEMBbIE CKJIa/bl, XPAHIWIUIIA C KOHAUIIMOHUPOBAHUEM BO3AYyXa) JUIsl M3EHA
C KJIMMaTUYeCKUM ucnojHeHueM OM4.

14.5 PackoHcepBalMio U3AeIMs ISl NPUBEIECHUS B COCTOSHUE TOTOBHOCTH K MCIIOJIB30BAaHUIO IO
HA3HAYCHUIO HEOOXOUMO MPOBOJIUTH B CJIEYIOLIEM MOPSIIKE:

— pacneyataiTe ¥ OTKPONTE MOJUITUICHOBBIE YIIAKOBKH C arperaTtom;

— IPOBEPHTE OTCYTCTBHUE TPSA3U U KOPPO3UH Ha arperarax;

— MpU HEOOXOIUMOCTH BOCCTAHOBUTE HAPYIICHHOE JTAKOKPACOYHOE MOKPHITHE arperara;

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

Jlns BBoga arperara B paOoTy MOCJe KOHCEpBAalMKM HEOOXOAMMO BCE METAUTUYECKHE JCTAU H
KpeneX, Mo JIeKaliue 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 yailrcnupure
I'OCT 3134-52.

15. IVIAHOBO-MTPEAYNPEJAUTEJBHBIE OCMOTPbI U PEMOHTbI

Arperar NOJDKEH IMOABEPraTtbCsi OCMOTPAM W PEMOHTY B CPOKH, YCTAaHOBJICHHBIE 'MpaBUIIaMU
00CTyXKMBaHUs CYIOBOTO 3JIeKTpoobopynoBanus". TexHudeckoe o0cykuBanue npoBoauTh nocie 30004
HEMpepBIBHON paboThl WM TOche cymMMapHOW HapaboTku arperatroM 30004. HO He pexe, 4yeMm uepes 6
Mmec.

Texanueckoe 00CTyKHBAHHUE 3aKIIFOUACTCS B CIICTYIOIIEM:

a) OTKJIFOUUTH MTUTAHUE arperara;

0) OTKPBITh HIKHIOKO KPBIIIKY KIEMMHUKOB M TPOU3BECTH BHEIIHUN OCMOTD;

B) OUMIIATh HAPYKHBIE IOBEPXHOCTHU arperara OT MbUIN U TPsI3H;

I') IPOU3BECTH YUCTKY DJIEMEHTOB arperara C>kaTbIM BO3yXOM JIaBJIeHUEM He OoJjee 2 aTM.

1) HE0OXOAMMO MPOBEPUTH U MOATSIHYTh BCE KOHTAKTHBIC COCIMHEHUS U YOSIUTCS B UCTIPAaBHOCTH
KOMMYTAllMOHHBIX anmnapaTtoB B nenu nutanust 220B arperara;

€) MPOBEPSATh COCTOSTHUE M30JIAIIMH arperara, COMpOTUBICHHE KOTOPOU TOJKHO ObITh He HUxe 50
MOM B X0JIOZTHOM COCTOSTHUH, B HOPMaJIbHBIX KIIMMATHYECKUX YCIOBUSIX.

16 YTUJIM3ALIUA
KpI/ITepI/IeM npeacIbHOT0 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
yTwiM3anuu 110 ,I[efICTByIOIJ_[HM B OpraHu3anusx-rojJb30BaTeIIsIX HHCTPYKIUAM.

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

HOpr,I[OK yruwim3anuy onpeacisieT OpraHn3anus, SKCIUTYaTUPYROIIas U3JCJINC.
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