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1. BBEJEHHUE
1.1 TexHuueckoe ONHCAHWE M HMHCTPYKLMS MO SKCIUTyaTallMd MpeaHa3HAuYeHbl IS
u3ydeHus: ycrpoiictBa arperara BA2435/35 (nanee — arperar), a Takke Ul MPaBUIJIbHOW SKCILTyaTalluH
arperara M €ro TeXHU4eCKOTr0 0OCITy>KMBaHHUS.
1.2 B cocTaB TEXHMYECKOT'O ONUCAHUS U MHCTPYKILMHU 10 SKCIUTyaTalluu BXOJSAT CBEJICHUS O
Ha3HAYEHUHU, YCTPOUCTBE U MPUHLUIE JACHCTBUS BBIIPIMUTEIBLHOIO arperata U €ro COCTaBHBIX YacTei,
€ro TEXHUYECKHE XaAPaKTEPUCTUKU, CBEACHUS IO HCIOJIb30BAHUIO, TPAHCIOPTHPOBAHUIO, XPAHEHHIO,
TEXHHYECKOMY OOCIY)KMBAaHUIO, a TaKXkKe yKa3zaHHe Mep Oe30MacHOCTH Mpu paboTe C arperarowm,
MIPUJIOKEHUS.
2. HABHAYEHHUE ATPEI'ATA
2.1 BhIIpsSMUTENbHBINA arperar mpeaHa3HaueH Ui MpeoOpa3oBaHusl Tpex(asHOro mepeMeHHOTO
HanpsokeHust 220 B wactortoir 47..63 T'm B cTaOMIM3MPOBAaHHOE TOCTOSIHHOE HAIPSDKEHUE, a IS
3apsAHOTO pPEKMMa — B CTAOWJIM3UPOBAHHBIA TOK IS 3apsKH aKKyMYJISITODOB B PYyYHOM H
aBTOMAaTUYECKOM PEXKUMAaX.
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.).
IIpumeyaHue: arperat He JONMYCKAaeT JKCIIyaTallUI0 B arpecCMBHBIX CpelaX, COAeP:KAIIMX MapPbI
KHMCJIOT U 1IeJi0Yeil B KOHIEHTPAUUsSX, Pa3beJalluX MeTAl U H30JA1HI0, a TaKKe B cpeaax ¢
TOKONPOBOJSILICH U B3PbIBOOIIACHOM NBLILIO.

3. TEXHUYECKHUE JAHHBIE ATPEI'ATA
TexHHueckue JaHHbIE BBIIPSMUTEIBHOTO arperara MpuBeAeHb! B Tabiuue 1.

Tabmuna 1.

1 |IIuTaromas ceTs: ‘

- HanpspkeHue , B 220

- gacrtoTa, I'mg 47...63

- yrciio a3 3
2 |IlotpebnsieMass MOIITHOCTB OT ceTH, KBA, He Ooiee 3
3 |[Totpebasiemas MOIITHOCTH OT ceTH, KBT, He OoJiee 24
4 |Bexon : Kanam Nel Kanam No2

- HOMMHAJIbHOE HaNpsDKEHHE (IMana3oH HarpsbkeHui), B 18-30 18-30

- MAaKCHMAaJIbHBIA TOK, A 35 35

- IpeJIeJIbl PErYJIUPOBKHU 3apsiTHOTO TOKA 5..100% 5..100%

- Koa dunmeHT mynscamuii, %, He 6onee 1 1

- YCTaHOBUBIIEECS OTKJIOHEHHE BBIXOIHOTO HAIPSDKEHUs, %o 2 2
5 |xnom, % 87 87
6 |Pene curHanusanuy Makc. KOMMYTHPYEMOE HalpsIKEHHUE 250VAC /30VDC

Pene curnannsanuu HOMUHAJIBHAS HArpy3Ka 10A mpu 250VAC, 10A pu 30VDC
7 |Bec usnenus He 0ojee, KT
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4. YCTPOMCTBO U PABOTA AT'PETATA
4.1 KOHCprKTI/IBHO arperaT BBIIIOJIHECH B BHAEC HABCECHOI'O 6€CKapKaCHOFO H_IKa(ba C
yCTaHOBJIeHHOﬁ Ha €1ro ;[Bepue ITAaHCIIIMHU praBJ'IeHI/Iﬂ U MHAUWKaAIUun. OGH.II/If/'I BU/T arperaTa HpI/IBe,I[eH B
[Ipunoxenun 1.
42 Tlpunnun paOoThl arperata OCHOBaH Ha MPeoOpa3OBaHUHM MEPEMEHHOTO HAmpsHKeHHS B
TraJJbBAHNUYCCKH paBBfIBaHHBIe HaprI)KeHI/IiI nu CTaGI/IJ'II/IBaI_II/II/I HaprI)KeHI/IH 1 TOKa Ha 3a1aHHOM ypOBHe C
IIOMOIIBO IlI/I(i)pOBOf/'I CUCTCMBI praBJ'IeHI/Iﬂ B OCHOBHOM U AOIIOJITHUTCIIBHOM KaHaJiax.

5.PABOTA ABTOMATHUKH

5.1 HopmanbHoe (pyHKIITMOHHPOBAaHUE arperara 00eCreurBaeTCsi CHCTEMOW YIIpaBIIEHUs, KOTOpas
o0ecreurBaeT PeryiMpoOBaHKUE BBHIXOJIHBIX MAapaMETPOB B HECKOJBKHX peXHMax. BrlOpaHHBIE 3HAYCHUS
MapaMeTpoB U PEKUM YIPaBICHUS (PUKCUPYIOTCA B YHEPTOHE3aBUCHUMOMN MaMSITH U COXPAHSIOTCS IMOCIE
BBIKJTFOUCHHUS [TUTAHUSA.

5.2 BrInpsMHUTENIBHBIN arperaT MOKeT padoTaTh B CISAYIOMINX PEeKUMAX

a) «<AaBTOMATHYECKHi» - peXXUM, TpeaHa3HAuUCHHBIN 11 aBToMaTndeckoi 3apsaku Ab. Tok u
HANPSOKEHUE M3MEHSIOTCS TI0 CTICMATBHOMY JITOPUTMY B 3aBUCHMOCTH OT MApaMETPOB aKKyMYJISITOPA.
Jlnisi HOpMaNbHOTO (PYHKIIMOHUPOBAHUS JTAHHOTO PEKUMa Ha TMaHENH YNPaBJICHUS HEOOXOAMMO 3a1aTh
BEJIMUMHY 3apsSAHOrO TOKa (B 3aBUCUMOCTH OT €MKOCTH aKKyMYJISITOpHOH OaTapeun), BEIMYUHY
HanpspokeHUs: abcopOimu (3apsHOe HampsbkeHue), OygepHoe Hampspkenue. Hampspkenue abcopOmuu u
OydepHOe HampsHKCHHE 3aBUCIT OT TEMIEpaTypbl OKpPYXKAmIIEH Cpeapl W yCTAaHABIUBAIOTCS B
COOTBETCTBHH C Tabi.2.

0) «CWJIOBOID» - PEXUM, IPETHA3HAYCHHBIN JIs1 MUTAaHUS NOTPeOUTENel CTaOMIN3UPOBAHHBIM
HaANPSOKEHUEM MTOCTOSTHHOTO TOKA. B 9TOM peskume omycKaeTcs oACTPOMKA BHIXOHOTO HATIPSIKESHUSI.

B) «PYUHOID» - peKUM, IPEAHA3HAUYCHHBIN I pyuHoii 3apsaku AB. B sTom pexxume BpyuHyro
YCTaHABIIMBAIOTCSl 3apsAHOE HampspbkeHue W Tok 3apsaa Ab. 3apsa mpousBoauTcst (UKCHPOBAHHBIM
TOKOM. MOMEHT OKOHYAHHUS 3apsijia B TOM CIIydae OnpeesieTCss 00CTyKUBAIOIINM IIEPCOHAIIOM.

5.3 PaGoTa B aBTOMaTH4eCKOM PEKUME.

[Ipu BKIIOYEHHMH HArpy3KHM W3 aBTOMATHYECKOTO PEXHMMa WM BKJIIOYEHHWH arperara C paHee
YCTaHOBJICHHBIM aBTOMAaTHYECKUM PEXUMOM 3apsii Ab mpou3BoauTes cieayromum o0pa3om:

a) OcymectBusiercs 3apsinka Ab  3agaHHBIM  3apsSAHBIM TOKOM C KOHTPOJEM BEJIUYHHBI
HaIpsKEHUs Ha BBIXOJHBIX KieMMax arperara Usux 0 MOMEHTA, KOIZla HalpsDKEHHE Ha BBIXOJHBIX
kinemmax arperara Ugyx OyaeT 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 OTPAHUYEHUEM HAIPSIKEHUS Ha BBIXOJHBIX
kiaeMmax arperata Ugux 3HaueHUEM paBHBIM  Usgcopommn. 110 Mepe 3apsna Ab, morpelisieMblil MU TOK
nagaetr. [lpu yMmeHbIIEHUH MOTPEOJIIEMOrO0 AaKKyMyJISITOPOM TOKa 10 3HaueHuss MeHee 6% OT
MaKCHMAJIBHOTO 3apsIAHOTO TOKA MJIM MEHEE JIBYX aMIlep, Yepe3 SMUH. MPOUCXOAUT Mepexo B OyepHbIii
pPeXKUM C TOAAEPKAHUEM BBIXOJHOTO HAampspkeHUsT Ha YpOBHE Usypeproe. [IpU ITOM, MaKCHUMAaNbHBINA
OTJaBAaCMBbIi arperaToM TOK He OYJIeT MPEeBBIIIATh BEIMUMUHBI 3aIaHHOT0 MAaKCUMAIBHOTO 3apsTHOTO TOKA.

Maxkcumanbaoe BpeMmsi 3apsaa Ab B aBromarmueckom pexume (mpu HanpsoKeHUH Ugyx =
Ua6eopowmu) - 64, TIOCIIE YEro arperaT BBIMOJHUT Tepexo] B OydepHbId pexuM ¢ MOAIepKaHHEM
BBIXOJHOTO HamnpspkeHust Ha YPOBHE Usypeproe. IIpH 9TOM, MakCHMalbHbII OTIaBacMbli arperaToM TOK He
OyZeT MpeBBIIaTh BETMYUHBI 33JAHHOTO MAaKCUMAIIBHOTO 3apsITHOTO TOKA.

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

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

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

- HaNpsDKEHUE Ha HArpy3Ke BBIILIO 32 PaAMKH JIOMYCTUMOTO Juana3ona (tadi. 1)

- TOTPeOJIIEMBIiA TOK BBIIIEN 332 PAMKH JOMyCTUMOTO Juamna3ona (tadum. 1)

COpoc curHana aBapuy IPOU3BOAUTCS IPU CHATHH MTUTAHUS C arperara.

Ipumeuanue: TumnoBas 3aBUCUMOCTh HampsikeHHs a0cOpOUUU Usascopounn ¥ OyepHOTO HampsiKeHUs
Usypeproe  OT TEMIEpPaTyphl OKpYyKarolled cpenbl mpuBeneHa B Tabn.2. [lpuBepeHHbIE HaNPSIKCHHS
Ua6copouwm ¥ Usygeproe 3aBUCSIT OT THIIA aKKyMYJIATOPa U MOTYT HECKOJILKO OTJIMYATCS OT TabauuHbIX. [Ipu
HACTPOMKE aBTOMATHYECKOTO 3apsiIHOTO PEeKMMa arperara HEoO0XoauMo yCcTaHOBUTH Uascopounn IS
HauOoJbIIeH 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) Jus zapsaku Ab B pydHOM pexMMe YCTaHaBIMBAIOT HampspkeHHe 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 arperata Usgux 3HAaYCHHEM PaBHBIM BEJIMYUHBI 3apsaHoOro Hampspkenus. [1o mepe 3apsma Ab,
NOTPeOIISIEMBIN MU TOK MA/1aeT

[To ymosgaHuio arperar MmocTaBISIETCS ¢ MapaMeTpaMu MPeAyCTAHOBICHHBIMH ISl TEMIIEPATypPhI
okpyxaromeii cpeast 25°C.

Buumanmue: loakaoyenne AB Kk arperary J10/KHO OCYIIECTBJISIETCS /I0 BKJIIOYEHHS PeKUMA
3apPSIKH.

5.5 Ilpu BKIIIOUEHUH BBHIMPSIMUTEIBHOTO arperara B padoTy U OTCYTCTBHHU €TI0 HEHCIIPaBHOCTE M
MPOU30MIET KOMMYTAIUsI KOHTAKTOB peJie "HeUCIPaBHOCTH "BRIIPSIMUTEIBLHOTO arperara B padboyee
MOJIO’KEHUE, COOTBETCTBYIOIIEE HOPMATTLHOMY PEXHUMY paOOThI arperara.

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

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 YCTAaHOBIICHHBIN 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 ATPEI'ATA
Arperar BKJIFO4aeT B ce0sl CeTEBOU BBIKIIIOUATEIb, B KAKIOM KaHale OJWH BHICOKOYACTOTHBIN
UMIyabCHBIA mpeoOpaszoBarens [1C-1500 (28V/22A), nBa ysna ympaBnenus ACP-2 ¢ cobGctBeHHOM
CUCTEMOH DJIEKTpPONUTAaHMsA, JBe TnaHenu ympaBiaeHus [IYBA, KoHTakTop, y3en yIpaBieHUs
BeHTWIIATOpaMu BE-2, BEHTWIATOpPHI, OJHOIOJIOCHBIE AaBTOMATHUYECKUE BBIKIIOYATEIH  3aIUTHI
npeoOpazoBaTesield, 3alIUTHHIC TUIABKUE BCTABKM M KJIEMMHBIE KOJIOAKH. M3MepeHHe BBIXOJHOTO TOKa
o0ecrieunBaeTcsl MPEIU3HOHHBIM TBEPAOTEIBHBIM JaTYUKOM, HAXOSMIIMMCS B Yy3J€ YIpaBICHUS
npeobpazoBaressimu  (Moxyisimu) ACP-2. YmpaBnenue npeoOpa3oBaTesiMi OCYIIECTBISIETCS dYepes
ONTHUYECKUE M30IATOPEl. Ha BBIXOZE MMEETCS cucTeMa 3alUThl OT 0OPAaTHOW MOSIPHOCTH TOAKIIOYCHUS
AKKyMYJISITOPa, aHAJTM3UPYIOIAs TTOJIPHOCTh MPUJIOKEHHOTO K BBIXOAHBIM KJIEMMaM HaIpPsDKEHUS TTOCIIe
BKJItOUeHUs arperara. llanemu ymnpasnenus u uHaukauuu [TYBA mpenctaBiasioT co0oil 3aKOHYEHHBIE
MHUKPOIIPOLIECCOPHOE YCTPOMCTBO, muTaromuecs ot y3inoB ACP-2 u cBsizaHHOE ¢ HUM 4epe3 HMHTepdeiic
MOCJIEIOBATENBHBIM MMPOTOKOJIOM.
7. HACTPOMKA ATPETATA
[lepen mepBBIM BKJIIOYEHHEM arperatra HEOOXOJWMO BHHUMATEIIBHO O3HAKOMHThCA ¢ IL.S, 12, 13.
[Tocrne ycTaHOBKM BBIOpAaHHBIX 3HAYCHHH NapaMeTPOB arperatr B JOMOJHUTEIBHON HACTpOiike He
HYXKJaeTCA.
Bo3moxxHO, mOTpeOyeTcsi MOACTpOiKa HampsbkeHHst abcopOumu U OyQepHOro HampspKeHUs,
ONMCaHHAA B IL.5.

8. BAILLIUTA ATPEI'ATA

8.1 3ammra OI0KOB mNpeoOpa3oBaHHs OT TOKOB KOPOTKOTO 3aMBIKaHHs OOECIIeUYUBACTCS
OJTHOTIOJTFOCHBIMH aBTOMATHYECKUMU BBIKIIFOUYATEIsIMU. 3amuTa y310B ACP-2 obecnieunBaeTcs MIaBKUM
MIPEeI0XPAHUTETIEM.

8.2 3ammTa OT BKJIIOYEHHUS HA HEUCHPABHYIO HArpy3Ky OCYIIECTBIISIETCS CXEMOW YIpaBleHUs
arperara, Mpu 3TOM KpPAaTKOBPEMEHHBIE NMEPErpy3KH HE BBI3bIBAIOT OTKJIOUEHHUs arperara. 3aliura OT
MIPEBBIIICHUST BBIXOHBIX TOKOB OCYIIECTBISIETCS B KOXIOM MOyJe mpeodpazoBanus. [Ipu npessiennn
BBIXOJIHBIM TOKOM 3HaueHus 110% OoT MakCMManbHOTO MOSABJICTCS MPEAYNPEXKIAIOIINNA 3BYKOBOW CUTHAI
C MOCJEIYIONUM cpadaTbIBAaHUEM 3aLIUTHI IO TOKY U OTKJIIOYEHHUEM HArpy3KH.

He nomyckaetcs mmurtenbHas (Oonee | MHHYTBI) SKCIUTyaTallsl arperara ¢ BBIXOJAHBIM TOKOM
oomee (100%...110%) HOMUHATBHOTO.

8.3 3ammTa OT meperpeBa 4acTed arperaTa OCYIIECTBISIETCS OJIOKOM KOHTPOJIS TEMIIEpPaTypbl
KKIOr0o MOAYJS IpeoOpa3oBaHMs M TeMIleparypHbiMH ceHcopamu Onoka ACP-2. Ilpu mpeBwieHun
TEMIIEPAaTypbl PaJUATOPOB CHIIOBBIX 3JEMEHTOB KpuTHueckoro 3HaueHus (90°C) BBI30BET MOSBICHHE
MpeaynpeKIaolero 3BykoBoro curHaiga, u Haanucu '"lleperpeB". YUepe3 10 cexk HempepbIBHOrO
HaxoxnaeHuss B coctossHuu 'l[leperpeB"  mpowmsoiimer cpabaThiBaHWE 3alIUTHI MO TEPETPEBY C
OTKJIIOUEHHEM Harpy3kd. [IoBTOpHOE BKIIIOUEHME arperaTta BO3MOXKHO IOCJE€ MOHUKEHUU BHYTPEHHEU
TeMIepaTypsl (151 paguaToOpOB CHIIOBBIX 3JIeMEHTOB - 89°C).

8.4 B ciy4yae MNOHMKEHUS BBIXOAHOTO HANPSKEHUS BCJIEICTBUE BHEIIHUX WJIM BHYTPEHHHX
MPUYHMH HUXKe 3HadeHus 1 8B mpousBoauTces nogava npeaynpekJaroero 38ByKOBOro CUrHaia, CBEUYECHHE
naaukaropa "ABAPUS" u Beimaua cooOmieHus "Hu3koe BBIXOJHOE HaNpspDKeHHE" B 30HE MEHIO.
JlanbHeillee HaxOXKIAEHUE B ATOM PEXKHUME PACCMATPUBACTCS KaK KOPOTKOE 3aMbIKaHME B HAarpys3ke U
BEJIET K €€ OTKJII0UEHHUIO uepes 15 cek.

8.5.1 B cinywyae HenmpaBWJIBHOIO MOJKJIOYEHUS mNossipHOCTH BHewmHedl AKDB, mpu BrimoueHuun
arperata HE TNPOM30WIECT MOJKIIOYCHHE BbIXOJa KaHama | (2) Ha Harpy3Ky © pas3aactcs
MpeayNpeKIaoui 3BYKOBOM CHUTHaJl, CONPOBOXKJAAaeMbl BKMoueHHeM uHaukaropa "ABAPUMA" u
BbI1aveit coobmienus "O6partHas nosipHocTh" Ha quctuiee [TYBA.

8.5.2 Ommbounoe noakiawyeHue AKb o0paTHoii moJAPHOCTHIO K padoTaiieMy arperary
NPH BKJIKYEHHOM KOHTAKTOpe, NOAKIIYAIIIEM HATPY3KY, MOKeT NPUBECTH K BBIXOAY M3 CTPOS
OT/eJIbHBIX Y3JI0B arperara u akKyMyJsiTOpHOii 0aTapen.
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N3-3a HeKOHTPOJMpPYeMOil BeJUYMHBI HMIYJbCA TOKAa HUKOIJA He
npousBoaute noaxkiaryenne AKb npu padoraromem arperare.

[Tpumeuanue: [[ist BoccTaHOBICHHUS pabOTOCIIOCOOHOCTH arperara mocjie cpadaTbIBaHUs 3aIUT 110
TOKY WJIM HAINpPSHKCHUI0O HEOOXOJMMO OOECTOYHMTh arperat BXOJHBIM BBIKJIIOUaTeseM U uepe3 10 cek.
BKJIFOUUTH €TO BHOBb.
9. KOHTPOJIBHO-U3MEPUTEJIBHBIE ITPUBOPBI
9.1 KoHTposib BBIXOJHBIX MapaMETPOB OCYIIECTBIIICTCS HEMPEPHIBHON HUGPOBON WHIMKALIUEH
3HAYEHUH BBIXOJHOTO TOKA W HANPSHKEHHSs  HAa MHOTO(YHKIMOHATBHOM IKHIKOKPUCTAIUIMYECKOM
rpaUIecKOM MHIUKATOPE, PACTIOJIOKEHHOM Ha TAHENU YIpaBiIeHHs. TOYHOCTh M3MEPEHUS HATPSKCHHUS
—1,5%, Toka — 3%, B nonoaauTeIbHOM KaHaje 1,5 % u 5% coOTBETCTBEHHO.

10. OPI'AHBI YIIPABJIEHUA U UHAUKALIUU
10.1 Ha nuumeBodl NOBEPXHOCTH BBIHOCHBIX MWJIM BCTPOCHHBIX IIaHEJIEH YNpaBICHUS
pacroJIoKeHbl  MHOTO(QYHKIIMOHAIBHBIA  JKUAKOKPUCTANIMYECKUH  MHAMKATOp, CBETOJUOIHBIC

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

«» (BO3BpAar), « » (cTpenka BBEpX), «.» (cTpenka BHH3), « .

10.2 Ha3HaueHue KHOMOK yIPaBJICHUS:

~

(BBON).

» - AUATeNbHOE (Oostee 1¢);

a) <
0) « > BO3BpaT K MPEIbIIylHIEMy 3HAYCHHIO YHCIOBOM BEIUYMHBI W3MEHSEMOTO
napamerpa,

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

CTOPOHY YMEHBIICHUS
r) « » - BXOJ B BBIOpDaHHBIM MyHKT MEHIO, Jajiee — NPEIJIOKCHUE W3MEHEHUS
YUCJIOBOTO IMOKAa3aTelisd, MpH CIEAYIONIEM Ha)XaTUW — BHECEHHWE HOBOIO 3HAYEHUS B MaMATh,
M3MEHEHHE MoKa3aressi Ha (PU3UYECKOM YPOBHE M TIEPEXO0/] Ha3a/l B BELIOPAHHBIN ITyHKT MEHIO
) « » - IEpPEMEILEHNE Ha CTPOKY MEHIO BHU3 WJIM U3MEHEHHUE YHCIOBOTO MMOKA3aTels B
CTOPOHY YBEIHUECHHUS

10.3 Ha3znaueHue cBETOAUOIHBIX HHIUKATOPOB:
a) «PABOT Ay - cBeueHHE CUTHATM3UPYET O TIOJKITFOUECHHOM HAarpy3Ke
0) «<ABAPUSA» - cm. . 8
B)BY®DEP» - cBeueHue CcHTHAIM3HPYET O HAXOKICHHUM B OypepHOM pexXHMe WU
CUTHAJIM3UPYET 00 OKOHYAHUH IMKJIA 3apsSAKH B aBTOMAaTHYECKOM PEXUME M BPEMEHHOM MEpexojie B
Oy epHbIil peXKHIM.
10.4 Pabouvas 30Ha MHAMKATOPA pa3JiesieHa Ha JBE YaCTH — 30HA U3MEpPEHUs (ClieBa) U 30Ha MEHIO
u ympaieHus (cmpaBa). B 30He W3MEpeHHs OCYIIECTBISICTCS HEMpPEephIBHAS HHIWKALUS 3HAYCHUM
HanpsoKeHUs (BBEpXy) B BOJIbTAaX M TOKa (BHH3Y) B ammepax. B 30He MeHIO MH(pOpMAaLuUs BBIBOJUTCS
JMAJIOTOBBIM CIIOCOOOM Ha PYCCKOM $SI3bIKE B 3aBHCUMOCTH OT TEKYIIETO PEKUMa U TyHKTA MEHIO.
10.5 Ha nBepue mkada uMeeTcss HHAUKATOP CUHETO [BETa HATMY U HAPSKCHUS MUTAIOIIEH CETH
220B. CBeueHre UHAMKATOPA IPOUCXOIUT MPU HATUYHMHU (ha3bl BXOJHOTO HAMPSHKCHHUS.

HHIIC.656342.163TO
000 HII® «MPC D1eKTpOHUKC» 603137 r.Hwxuuit Hosropon, a/s 159 WWW.mrs-e.ru

/¢ (831) 275-93-80, 275-93-81 e-mail: info@mrs-e.ru



8

11. YKASAHUSA MEP BE3OITACHOCTH

K o0cnyxuBaHWI0O W PEMOHTY BBHIIPSIMUTEBHOTO arperara JOMYCKAlOTCs JIHIA, W3YYHBIIHE
KOHCTPYKIMIO arperata, TEXHUYECKOE OINHUCAHWE W MPOUIEANINE COOTBETCTBYIOIIMA HWHCTPYKTAXK.
OOyueHne OOCTY)KMBAIOLIETO TMEPCOHANA JOJDKHO MPOBOAMUTHCSA TMOJ PYKOBOJCTBOM  OIBITHOTO
CHEIMATUCTa, OTBETCTBEHHOTO 32 AKCIUTyaTanuio arperata. O0y4aeMblii MOKET POU3BOAUTH C arperaToM
T00BIe pabOTHI TOJIBKO C pa3peleHusl U 1MoJ1 HaOJIoJeHrneM 00yJaroero Juia.

11.1 Texauka 6€30aCHOCTH

1. Ilpu mpoBeneHUH MPOMUIAKTHUECKUX WU PErJIAMEHTHBIX Pa0dOT, OCMOTPOB M MPH H3Yy4YECHUHU
KOHCTPYKIIMU arperaT JOJKEeH OBbITh OTKIIOYEH OT UCTOYHHUKA TOKA.

2. Ileperopesuiye npeaoXpaHUTENH JOJKHBI ObITh 3aMEHEHBI HCTIPABHBIMH.

Bo n30exaHne HECUACTHBIX CIIy4aeB U aBapHil YCTAHOBKA CAMOJICIBHBIX M HEIITATHBIX MPEI0XpaHUTEICH
He paszpemaercs. [locne 3aMeHbl BBILIEAMIUX U3 CTPOSI NPEIOXPAHUTENICH WIH JPYTUX JIEMEHTOB CXEMbI
HEOO0XO0JMMO yYCTaHOBHUTH MPUYUHBI BBIXOJA U3 CTPOS. YCTPAHUTh HEUCIPABHOCTh M TOJBKO IMOCIE STOTO
BKJIIOUATH arperar.

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

4. Tlpu mpoBeaeHWEe TPO(PHIAKTHUSCKUX M PETJIAMEHTHBIX padOT HEOOXOJIMMO IT0JIb30BATHCS
WHCTPYMEHTOM C JIHAJIEKTPUUECKUMH PYKOSTKAMH, COOII0/IaTh MAKCUMAIBHYIO OCTOPOKHOCTh KacaThCs
TOJBIMU PYKaMU JIOOBIX BHYTPEHHHX JETajeil arperaTa MpH HAXOXKACHHE €ro MOJ HamlpsHKeHHEM
KaTEerOpUYECKH 3arpeniaeTcs.

B ocraibHOM pyKOBOJCTBOBATHCS MpPaBUJIAMHU IO TEXHHUKE OE€30MACHOCTH ISl YCTAaHOBOK C
paboueM HamnpspkerreM 10 1000 BOJIBT.

12. IOJI'OTOBKA K PABOTE

12.1 B mporecce MoAroToBKY arperata K padoTe BBIIIOTHUTE CIIETYIOIINE OTIEPAIIHH:

a) MPOBEPHTE HAJICKHOCTH 3a3EMJICHUS arperara,

0) mpoBepbTe W TOATSHHUTE BCE KOHTAaKTHBIC COCAMHEHUS, yOEIUTeCh B HCHPABHOCTH
KOMMYTAallMOHHBIX anmnapaToB B enu nuranus 220B arperara.

B) yO€IMBIINCH B OTCYTCTBUU HAMPSDKEHUSI HA MUTAIOIIEM Kabese, OTCOSAMHUTE €ro OT BXOAHBIX
KiemMM arperara. [IpoBepbTe compoTuBieHHE H30SIIHK (a3 Kabeyst Mexay coO0Oi W OTHOCUTEIHHO
Kopmyca arperara. lIpoBomom ¢ ceueHHeM |MM.KB. COEIMHHUTE MEXIY COOOW BXOJIHBIC KJIEMMBI H,
BKJIFOUMB BBIKJIIOYATeNb, S1 W3MepbTE COMPOTHBICHUE H30JSIUM MEKIY BXOJHBIMU KJIEMMaMu U
KOPITyCOM (3eMJIeii) arperarta ¢ MoMOIIbI0 MerommeTpa ¢ padounm HanpspkernueM S00B. Conporusnenue
M30JIIMY Kabelst T0/DKHO ObITh He MeHee 10MOM, a conpoTHBIICHHE M30JIIMN arperata B HOpMaJIbHBIX
YCIIOBUSIX B XOJIOJHOM COCTOSIHMU JOJKHO ObITh He Menee SOMOM. Ilocne m3mepeHus: ConpoTUBICHHUS
M30JIIIIMN TIEPEBOIMTE BBIKIIIOUATEIh S| B MOJIOKCHHE "BBIKIIIOUCHO" W MPUCOCIMHUATE KaOeab MATaHUs
arperata oOpaTHO K BXOAHbIM kiemMmaMm. [lonmkmrounte k kiemmam "BBIXOJ" narpysky. Brmrounte
arperat. BeiOepute HEOOXOIUMBII PEKUM paObOTHI (ABTOMATHUECKHM, pY4IHOH, Oy(hepHBbIi).

12.2 HemomyckaeTcsi MPoBeleHHE MCIMBITAHUI MPOBEPKH NMPOYHOCTH H30JSIHH 110 BBIXOJAY
BBLINMPSIMUTEILHOIO __ arperaTra, Tak KAk _ 3TO0___ MO3KeT TNPHBECTH K _ BBIXOAV W3 __ CTPOA
MHKPO3JeKTPOHHBIX KoMnoHeHTOB (15.15 TOCT P 54585-2011).

Ecan BbINPSIMHTEIbLHBIH ArperaT BCTPOEH B pacnpeneJuTeTbHOe YCTPOHCTBO (IHUT), TO
NPH _NPOBEJIEHUH HCNLITAHWNA NMPOBEPKH NPOYHOCTH HM3O0JAIMMH pacnpeleJMTeJbHOI0 YCTPOiicTBa
(M TA) BLIXOAHbIE ENH ATPerara J0JKHbI 0bITh OTKJIIOUEHBI.

12.3 Tpociemute, 4TOOBI BEHTWISIIMOHHBIC OTBEPCTHS HE 3aCJIOHSUIM IMTOCTOPOHHHE MPEAMETH U
MMOBEPXHOCTH.
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13. IOPAJOK PABOTbI
13.1 Ilpu BrItOYEHNH B pabOTY BBIIPSIMUTEIBHOTO arperaTa NpoU3BOIHUTE CIIEIyIOIIUE ONEPALIUU:

a) BKJIOYMTE arperar BbIkmouatesieM S1, mpu 3Tom Ha IIYBA 3aropaetcs uHAMKATOp
"PABOTA",

0) BBIOEpHTE HEOOXOAUMBIN PEKUM pabOTHI (ABTOMATUYECKUI, pyYHOH, OyepHbIii);

B) B Ipolecce paboThl CIEIUTE 3a COCTOSIHUEM BBINPSIMUTEJIBHOIO arperata M TOKamu
Harpy3KH;

I') Ipu HEOOXOAMMOCTH MPOU3BOANUTH KOPPEKIMIO 3HAYEHU U MEPEKIIIOUCHNUE PEKUMOB;

o) Ansl  obecneueHHs ONTHUMAaIbHOM €MKOCTM M MaKCHMAJlbHOIO pecypca paboTsl
aKKyMYJIITOPHBIX OaTapel cieayeT NMPOU3BOAMTH TEMIIEPATYPHYIO KOPPEKIMIO 3HAUYEHUS HaNpsDKEHMs
OyepHOro pexuma 1 HanpsDKEHHsT a0COpOLIUU COTJIacHO TadauIe 2;

€) npu cpabaTbIBaHMM 3alIUT IO TOKY M HaNpsHKEHUIO HEOO0XOAMMO KpPaTKOBPEMEHHO
00€CTOUNTh arperaT BXOJHBIM BBIKJIIOYATEIEM;

) IpU HEOOXOAMMOCTH OTKJIIOUEHHUS Harpy3Ku HCIob3yiTe kHonky "BKII";

3) B ciaydae npoBeieHHs paboT Ha Ab BHuMarenabHO coOJIOAiTe MOPSJIOK IMOJKIIOUEHUS:
BKJIOYAHTE arperaT B CETh TOJBKO NpHU MOAKIIOYEHHON AB.

Tabmauma 2
TemnepaTypa kopmyca Hanpsoxenne GydepHoro pexunma (6e3 yuera Hanpspxenue abcopbuuu (6e3 yuera
akkyMmyisiTopa, °C IaJieHUs HallpsbKeHus Ha Kkabeie), B aJieHUs HanpsbKeHus Ha kabee), B
MuHyc 20 29 29
MmuHyc 10 28.7 29
0 28.1 29
10 275 29
15 27.0 29
20 26.8 28.7
25 26.5 28.5
30 262 282
40 255 27.5
50 249 270

13.2 Bo u3bexaHue CiiydyailHOro BBOJA CIMIIKOM OOJBLIOrO 3HAYeHHs TOKAa B PEXXHUME PYYHOMH
YCTAaHOBKHM TOKAa HACTOSTEJIBHO PEKOMEHIYETCsl OTKJIHYMTh Harpy3ky kHomnkod "BKII", ycranHoBuTh
HeoOXo MBI TOK, HaxkaTh "BBO/1" 1 noaxmounts Harpy3ky kHonkoi "BKJI".

14. OBCJYKUBAHME B YCJOBUSAX JJIUTEJIBHOI'O BE3JIECTBUS
14.1 Ilpu nnurenbHBIX, 60see 1 Mecdla, nepepsiBax B paboTe arperara, /Ui HOJJIEp>KaHUsS €ro B
TOTOBHOCTH K JI€HCTBHIO HEOOXOAMMO MTPOBOIUTD CJICAYIOIINE MEPOIIPUSITHSA
a) OUMIIATh HapY)KHbIE IOBEPXHOCTH arperaTa OT MbUIM U TPSI3H;
0) NpOM3BOUTH BHEIIHUI OCMOTp arperara;
B) MIPOBEPSTH HAAEKHOCTh KOHTAKTHBIX COCAMHEHMUIA;
I') IPOBEPATh COCTOSIHUE M3O0JIILUM arperara, COpoTHBIICHHE KOTOPOH TOJDKHO ObITh He Hike 50
MOM B HOpMaJIbHBIX KIMMATUYECKHUX YCIOBUSX;
14.2 Ilpu nnutenbHBIX, O0JIee TpeX MecALEeB, epepbiBax B padoTe arperara, s HOAEPKAHUSA €To
B FOTOBHOCTU K JEHCTBUIO HEOOXOAMMO JIOTIOJIHUTENIBHO K BBIIIECKa3aHHOMY MPOU3BOAMTH IPOBEPKY
arperara Ha ()yHKIIMOHMPOBAHHE B CJIEAYIOIIEH M0CIIe10BaTeIbHOCTH:
-MIO/IKJIIOYUTH HArpy3Ky K BbIXoJy KaHaina 1 (kanana 2) Ru=0,8 Om, 1 xBT;
-BKJIFOUUTH arperar;
-YCTaHOBMTb CHJIOBOM pesKUM pabOThI ¢ HanpsixkeHueM 28B;
-IpU TOM MHIUKATOP JIOJDKEH MOKa3bIBaTh BEIWYMHY HanpsbkeHus 28 B u Tok 32-38A ;
-OTKJIFOYUTh arperar.
14.3 Koncepgarus
B ycnoBusax amurenbHOro Oe3AeWCTBHs arperar MOXeT HaXOJAuThcs 0e3 KoHcepBauuu He Oojee
nIecTy Mecsues. [t KoHcepBalMy arperara Heo0X0AUMO:
HHIIC.656342.163TO
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— I€MOHTHPOBATH arperar

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

—BOCCTAHOBUTH HApPYIIEHHOE JTaKOKPACOYHOE MOKPBHITHE MMaHEIN U KOPITYCOB;

— arperat MOMECTHTh BMecTe ¢ ocymuTesneM (memouek ¢ cumkareneM ['OCT 3956) B uexon u3
nommdTwieHoBo tuieHkn ['OCT10354. W3znenwe 1UIOTHO 3akpbhIBalOT M oneyaTeiBatoT. [locie
KOHCEpBAlLlUM YCJIOBUS XpaHEHUE W3JEIUH OKHO cooTBeTCTBOBAaTh Kateropuuu 1 mo 'OCT 15150-69
(oTaruMBaeMble U BEHTUJIMPYEMBbIE CKJIa/bl, XPAHIWIUIIA C KOHAUIIMOHUPOBAHUEM BO3AYyXa) JUIsl M3EIHA
C KJIMMaTUYeCKUM ucnojHeHueM OM4.

14.4 TlepexoHcepBanusi WU3A€NMsl JODKHA MPOBOAMUTCS KaxkIple 12 MecsueB mocie KOHCEpBalUU
W3/IeNUsl B COOTBETCBUM C 11.14.3:

— pacneyataiTe U OTKPOUTE MOJUITHICHOBBIE YIIAKOBKH C arperaTtom;

— IPOBEPHTE OTCYTCTBUE TPSA3H U KOPPO3HH;

— IpU HEOOXOIUMOCTH BOCCTAHOBUTH HApYIICHHOE JTAKOKPACOYHOE MOKPHITHE arperara;

— arperar moMemarT BMecTe ¢ ocymuteneM (Mmemouek ¢ cwaukareaem ['OCT 3956) B uexon u3
nomdTwieHoBo tuieHkn ['OCT10354. W3zngenuwe 1UI0THO 3akpbhIBalOT M omeyaTsiBatoT. [locine
KOHCEpBAalLlUM YCJIOBHS XpaHEHUE W3JEIUH TOKHO cooTBeTCTBOBATh Kateropuuu 1 mo 'OCT 15150-69
(oTaruMBaeMble M BEHTUJIMPYEMBbIE CKJIa/Ibl, XPAHIIUIIA C KOHAUIIMOHUPOBAHUEM BO3AYyXa) JUIsl M3EIHMA
C KJIMMaTU4ECKUM ucnojHeHueM OM4.

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

— pacreyataiTe U OTKPOUTE MOJUITHUICHOBBIE YIIAKOBKH C arperaTtom;

— IPOBEPHTE OTCYTCTBHUE TPSA3U U KOPPO3UH HA arperarax;

— IIpU HEOOXOIUMOCTH BOCCTAHOBUTE HAPYIICHHOE JTAKOKPACOYHOE MOKPHITHE arperara;

— YCTAaHOBHTE arperar M MoAroToBbTe K padoTe cormacHo myHkTaMm 12 Hacrosimero TO.

Jlns BBonma arperata B paboOTy MOCie KOHCEPBAIMM HEOOXOJUMO BCE METAIMUECKHE JIETANd U
KpEenex, Mo JIekKaIlue KOHCEPBAllUU, OYUCTUTh OT IBUIH U MPOTEPETh XJomiaTtooymaxkuoit 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-MTPEAYNPEJAUTEJBbHBIE OCMOTPbI U PEMOHTbI

Arperar OJDKEH TMOABEPraTtbCsi OCMOTPAM W PEMOHTY B CPOKH, YCTAaHOBJICHHBIE 'MpaBUIIaMU
00CIyXKMBaHUs CYIOBOTO 2JIeKTpoobopynoBanus". Texuundeckoe o0cyxuBanue npoBoauTs nocie 30004
HEMpepBIBHON paboThl WM TOchie cymMMapHOW HapaboTku arperatroM 30004. HO He pexe, 4yeM uepes 6
Mec.

Texanueckoe 00CTyKHBAHHUE 3aKIIFOUACTCS B CICTYIOIIEM:

a) OTKJIFOYHUTh MUTAHHUE arperara;

0) OTKPBITh HIYKHIOKO KPBIIIKY KIEMMHUKOB M TPOU3BECTH BHEIIHUN OCMOTD;

B) OUMIIATh HAPYKHBIE IOBEPXHOCTHU arperara OT MbUIK U TPsI3H;

I') IPOU3BECTH YUCTKY SJIEMEHTOB arperara ckaTbIM BO3AYXOM JIaBlieHHEM He 0oJee 2 aTm.

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

€) MPOBEPATh COCTOSTHUE M30JIALIMH arperara, COpOTUBICHHE KOTOPOU TOJKHO ObITh He HUxE S50
MOM B X0JIOZIHOM COCTOSTHUH, B HOPMaJIbHBIX KIIMMATHYECKUX YCIOBUSIX.
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16 YTUJIM3ALUA
KpI/ITepI/IeM npeacIbHOT0 COCTOAHUA U3ACIINA ABJIAIOTCA BBIpaGOTKa pecypca alimapara,
HCBO3MOXXHOCTDb HJIN TCXHUKO-OKOHOMMWYCCKAA HGI_IGJIGCOOGpaBHOCTB BOCCTAHOBJICHHA paGOTOCHOCOGHOFO
coctostaus. ITocie YCTaHOBJICHUI HCIPUT'OAHOCTH allllapaTa K 3KCIUTyaTallui OH HNOAJIC)KUT CIIMCAHUIO U
yTWiM3anuu 1o ,I[efICTByIOIJ_[HM B OpraHU3anusXx-rioJb30BaTCIIIX NHCTPYKIUAM.

W3nenue He npeacTaBisieT OMAaCHOCTh AJISl AKU3HU, 3JJ0POBbS JIOJEH U OKPYKAIOIIEH cpebl ocIie
OKOHYAHHMSI CPOKA CITYXKObI, yTUIH3AIUS €T0 MPOU3BOJUTCS 0€3 MPUHSATHUS CIEIIHATBHBIX MEp 3aIUThI
OKpYKAIOLIEH Cpeabl.

HOpr,I[OK yruwim3anuy onpeacisieT OpraHnu3anus, SKCIUTYaTUPYOIIas U3CJINC.
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Cxema 3J1eKTpHUYECKasi CTPYKTYpPHas
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Ipuioxenue 3

X1: Knemmbl nutaHus ~220B

X2:1,2 Knemmbl BoIx. kaHana 1 X4:3

X2:3,4 Knemmbl BbIx. kaHana 2

BA2435/35 X4:1

,2-ynp.|<0|-|'ra|<'r.|<a|-|.1
,4-ynp.|<0|-|'ra|<'r.|<a|-|.2

X3:1,2,3 "ABapus kaHana 1"
X3:4,5,6 "ABapus kaHana 2" 1 X3 ‘ X42 caman1  Kkaman 2
~220 B 35A,24B 35A, 24B
< | X2 X2
X1 QF1 | QF2 E E F1|F2 X3 = e
A|B|C|| 16A | 16A | | = | = 2ARAl 7 T5 TS ) — | + —

Kmemmer X4 YCTaHOBJICHBI AJIA YIIPABJICHUA BBIXOJAHBIM KaHAJIOM.

BBIXO,I[HOI\/'I KaHall pa60TaeT B 3aMKHYTOM COCTOSIHUU KJICMM X4.

ITonk.JroueHne BHEIIHUX Ka0eJ1eii
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