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1.1.

1.2.

1.3.

1.4,

1.5.

1.6.

1.7.

1.8.

1. BBEOEHUE

HacToswwee PykoBoaCTBO NpegHa3HavyeHo Ang cepTudMUMPOBaHHbIX CEPBUCHBIX LIEHTPOB
komnaHun «Becnep aBTomaTuka», BbINOMHAIOLLMX PEMOHT npeobpasoBaTtenen YactoTbl (1Y)
moaenen EI-7011-001H...007H.

HanHoe PykoBoacTBO MOXET ObITb MCNOMb30BaHO cnyxbamu KUMWA gpyrmx npeanpnatum
ONa NnpoBeAeHnss CaMOCTOATENbHOMO PpeMOHTA.

MNpumeyanue. OO0 «Becnep aBTomaTrKa» HECET OTBETCTBEHHOCTb 3a pe3ynbTaThbl pe-
MOHTa TOMNbKO B TOM Cllydae, eCrnv PEMOHT BbINOSIHEH B CEPTUPULUPOBAHHOM CEPBUCHOM
LeHTpe koMmnaHum «Becnep aBTomaTtukax». [pn camocTossTeNbHOM PEMOHTE OTBETCTBEH-
HOCTb NEXMUT Ha Crny>x6e, BbINOHAOLW e TaKON PEMOHT.

OpraHn3aumnoHHble NpoLleaypbl BCeX 9TanoB PeMOHTa U3NOXeHbI B «HCTPYKUUK O nopsake
npuema, NoAroTOBKN 1 NPOBEAEHNSA PEMOHTHbIX paboT npeobpasoBaTtenen YacToTbl El, E2 1
E3 n yctponcte nnasHoro nycka AMC», yTBepxaeHHon 12.08.09 r.

B npouecce pemoHTa npeobpasoBaTtenen YactoTbl (ganee no Tekcty — NY) BbinonHaTCA
cnegywowmne paboTbl:

* [NwnarHocTuka MY 1 onpegeneHve HeMcnpaBHbIX COCTABHbIX YacTen.

» Pasbopka (YacTuyHas unm nonHas).

* 3ameHa HeucnpaBHbIX COCTaBHbIX YacTen (6rokoB, y3roB, AeTanen);

» (Cobopka.

*  BbIXOOHOM KOHTPOSib OTPEMOHTMPOBAHHOMO MY 1 NPOroH Noa HarpysKom.
MeToabl AMarHoCTUKN 1 ONpeaeneHnsa HemcrnpaBHbIX Y3I0B U3IOXeHb! B pasgene 4.

B pasgene 5 npuBeaeHbl 6NOK-CXeMbl MPOLIECCOB PEMOHTA, NokasblBaloLL e NocrneaoBa-
TENbHOCTb OnepawLuii Mo 3aMeHe HEUCMPAaBHbIX Y3I10B.

B pasgenax 6, 7 n 8 onmMcaHbl onepauun COOTBETCTBEHHO MO pa3bopke, COOPKE N BbIXOAHOMY
KoHTpormo MY.

B TekcTe HacTosLero pykoBoACTBa NPpUMEHAKTCA criegyruine rpa(bw-lecme 0603HaveHus:

ncnonb3yemble 060pynoBaHMe 1 MHCTPYMEHT (C HOMepaMu NyHKTOB pa3gena 3);

' ocobble yKaszaHus.



2.1.

2.2.

2.3.

2.4,

2.5.

2.6.

2. MEPbl BE3OINACHOCTHU

Mepen nogkntodeHem npeobpasoBaTens yoeanTech, YTO HANPSKEHNE UCTOYHMKA MUTaHUS
(ceTn) cOOTBETCTBYET HOMUHAIBHOMY 3HAYEHMIO.

Bo nsbexxaHne Bo3ropaHusi He ycTaHaBnvBaniTe npeobpasoBaTerb Ha roptoyme NoBe pxHo-
CTH.

He npucoeauHsante n He pasbeanHanTe pasbeéMsbl, ecnm Y nogknioveH k cetu. OTcoeanHe-
HWe NNn NpoBepKa KOMMOHEHTOB paspeLlaeTcd TOMbKO Yepes3 5 MUHYT nocne OTKYeHNs
NUTaHWs 1 NoracaHusl MHANKaTOpPOB.

He HpVICOGD,VIHFlVITe N He OTCoeauHANTe Harpya3ky (D,BI/IFaTeJ'Ib nnn namnol HaKaJ'II/IBaHI/IFl) K
BbIXOAHbIM KlemMmmMmam npe06pa3OBaTenﬂ, ecnm MY NoaKnoYeH K ceTu. OTCOGD,I/IHeHl/Ie nnn
NOAKIKo4YeHNne Harpy3km paspeluaeTcAd TOJIbKO Yepes 5 MUWHYT MNMocCIe OTKIMKYeHUA NTaHnAa n
noracaHna NHONKaTopoB.

He I'IpI/IKaCBIZTer K HarpesawwinmMmca KOMMOHEHTaM, HanpnuMep pagnatopy n TOpMO3HOMY
Pe3nNCTOopPy, NOCKOIIbKY UX TeMNepaTypa MOXeT ObITb OOCTaTO4YHO BbICOKa.

CobniopganTe npaeuna TexHNKM 6e30MacHOCTM Npy paboTe C BbICOKAM HamnpshkeHeM.



3. OBOPYAOBAHMUE, UHCTPYMEHT, MATEPUAJIbI U NPUBOPDI

3.1. NepeyeHb MHCTPYMEHTA
3.1.1. Pa6ouun cton
3.1.2. lNasanbHasa cTaHums
3.1.3. Kycauyku 6okoBble
3.1.4. MuHuet
3.1.5. OuHamomeTpudeckada oteeptka 0,5 — 5 H*m
3.1.6. Hacagka kpectoBad PH2x150
3.1.7. OtBépTka nnockas 3x150
3.1.8. OtBépTKa kpecToBas PH2x150
3.1.9. Knto4 raeyHbln poXKoBbI 5,5
3.1.10. WnaTtenk pe3nHoBbli 50 MM
3.1.11. ®nakoH nonuaTuneHosbIn 100 MmN
3.1.12. Tapa aons coctaBHbIX YacTten MY
3.1.13. Tapa aong kpenexa
3.1.14.Tapa gnsa 6paka

3.2. Komnnekrytouime nsgenus

3.2.1. PemoHTUpyeMoe nsgenve
3.2.2. KomnnekTyowme nsgenus (Ha 3aameHy) B COOTBETCTBUMN C aKTOM AMArHOCTUKN

3.3. PacxogHble maTepuarnsl
3.3.1. lMpunown MOC-61 TpybyaTtbIn ¢ hrnocom
3.3.2. TennonpoBoaHbin komnayHg DOW CORNING 340
3.3.3. Cwmecb cnupto-6eH3unHoBas 1:1 (aanee no tekcty — CBEC)
3.3.4. CandeTka 64a3eBast 20x20 cm

3.4. M3MepVITeJ'IbeIe I'Ipl/l60pbl n cneunarlibHble I'IpI/ICI'IOCO6J'IeHI/IFI, pekoMmeHaoBaHHbIE ONA Npo-
BeOeHNA JNarHoCTukKMn n pemMoHTa

HaumeHoBaHue doTo

3.4.1. MynbTumeTp M-838 (Mnu aHanor, ¢ peXxumMom
NPO3BOHKN OMO0B)




3.4.2. Perynupyemsblin 610K NUTaHUSA:

HanpspkeHne nutanna ~220B,50 'y
BbIxogHoe HanpspkeHue

MOCTOSIHHOIO TOKa ot 0 g0 =24B
Tok Harpysku, He meHee 1,0 A

3.4.3. TpexdasHaa ceTb NepeMeHHOro Toka
~380B,50 Iy,

(M ogHOGA3HbIV NOBbILIAOLL WA
TpaHcopmaTop ~220/380 B, MOLHOCTbIO
200 - 300 BT)

~220B

3.4.4. TpexdasHbli aCUHXPOHHbLIA aneKTpoaBura-
Tenkb:
0,75 kBTt, ~380 B

15 kBt ~380B
2,2kBtr ~380B
3,7kBtr ~380B
55kBr ~380B

3.4.5. lamnbl HakanuBaHnga 220 B, 40...100 BT, 3
WT., COeaAMHEHHble No cxeme «3Be3na»

3.4.6. MNoTteHuuomeTp 1 - 10 kOwm;
lMpoBonoyHas nepemblyka.




3.4.7. TokomnsmepuTenbHble knewmn Fluke 353

Eﬂlﬂ
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4. OUATHOCTUKA
4.1. O6Lwne nonoxeHus

4.1.1. [OuarHocTuka npeobpasoBaTens 4YacToTbl BKMOYaeT B cebsi OLEHKY ero TEXHUYECKOro CO-
CTOSHUA 1 onpeaeneHne HencnpaBHbIX CMEHHbIX YacTen (651oKoB, NNnaT, y3roB 1 aetanen).

4.1.2. Tlpexae Yem NpUCTYNUTb K AMArHOCTUKe, HE0HXOONMMO O3HAKOMUTBLCA CO CTPYKTYPHOM CXe-
Mow npeobpasoBaTenen yactotbl EI-7011-001H...007H 1 BHELWWHMM BUOOM CMEHHLIX OJTIOKOB 1
y3noB (n.n. 4.3, 4.4 v Mpunoxenne 1).

4.1.3. OcHoBHasi nocrneaoBaTeNbHOCTb AEUCTBUI Npy anarHocTtuke MY npeacrtaBneHa Ha 6nok-
cxeme (n. 4.5).

4.2. ®oto obuero Bmaa npeobpasoBatenen EI-7011-001H...007H npeactaBneHo Ha  puc. 4.1.

Puc. 4.1. ®oTo obuiero Bnaa npeobpasoBartenen
EI-7011-001H...007H.



Bnok-cxema npeobpasoBatenen yactotsl EI-7011-001H...007H nprBegeHa Ha puc. 4.2,

4.3.
CTPYKTypHasi cxema npeobpasoBarernei - B [1punoxeHun 1.

BxopgHble 1 BEIXOIHEIS
Lenu yrpaBJICHUA

7. Ulneiid mynpra | | |
yripaBemms (888 5 ]
4. IlyneT \ - 3. [Inara neHTpansHOTO
YHpaBJICHUS CN2 npoueccopa (LIT)
7011 L 7011
CN1
=
| | M
6. Ulneri¢ 1T 8. IpoBos 3a3emienus 1
| |
|
CN7 9. IIpoBox 3a3eMireHUs 2

(A

1. ITnata npaiiBepos

5. Benrumsarop 1

FAN1 [E:

2. Marpuna IGBT

FAN2 [Zl: 5. Benrunsrop 2

P PR

H—JH—JLUJ

K muraromeit K snekrpo- K ropmosznomy
9JICKTPOCETH  JBUraTelIo pesucropy
~380B

Puc. 4.2. briok-cxema npeobpasoBaTenen yactotbl EI-7011-001H...007H



4.4. doTorpadun CMeHHbIX y3MN0B, BXOAALLNX B COCTaB npeobpasoBaTenen YactoTbl EI-7011-
001H...007H, npuBegeHbl B Tabn. 4.1. (NopsaaKkoBble HOMepPa COOTBETCTBYHOT puc. 4.2).

Tabnuua 4.1.

Hanmenosanue doto

[Imara npaiiBepoB

Martpuna IGBT:
TMBR15SA120 #1a EI-7011-001H ...
003H;
TMBR25SA120 -1 EI-7011-005H ..
007H.

[Tnata nuenTpanpHoTo Mpoteccopa (LIIT)
ElI-7011

J0806-NCTVTF
9 IO £i-N7001LPCB V20
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. [Ilynet ynpasnenus EI-7011

. | Beatunsatop

neitd LT

[ne#id mynbTa yrnpaBieHUs

[TpoBon 3a3emmnenus 1

[TpoBon 3a3emieHus 2




4.5. briok-cxema guarHoCcTukm npeobpasosartenei yactotbl EI-7011-001H...007H

AHanv3 conpoBOAUTENBHON AOKYMEHTaLMW,
BHELUHUIA ocmoTp MY, yacTuyHas pasbopka.

!

Jit}
EcTb noBpexaeHHble 3r1ieMeHTbI?

3ameHa noBpexaeHHbIX
HEeT L COCTaBHbIX YacTeW
|

[wnarHocTunka cunoBbIX Lie-
nen. Hopma?

3ameHa cunoBson yacTu
]

HeT
[narHocTnka BEHTUNSTOPOB.
McnpaBHbI?

3ameHa BEHTUNATOPOB

ogava nuTaHus. MHankaums
B HOpme?

aa 3ameHa nnatbl LUIM, nynsta nnu
CUMOBOM YacTn

y
AHanus uctopum oLnbok

v

poBepka Ha namnbl Hakanw-
BaHus. Hopma?

3ameHa nnatbl LM vnu
CUNOBOM 4acTun

poBepka Ha anekTpoaBura- Her

Tenb. Hopma? L

3ameHa nnatbl LM vnu
CUNOBOM YacTun

MpoBepka uenen ynpaene- HeT

Husa. Hopma?

v

| 3ameHa nnatbl LM |

HeT

MY rapaHTUAHBIN?

v

| Cbopka |

I

CocTtaBneHue
PemoHT aKTa ANarHoCTUKM

Puc. 4.3

12



4.6. [QunarHocTuKa CMNOBbIX KITOYEN MaTpuLbl

4.6.1. [JeMOHTMpOBaTb BEPXHIOK KPbILWKY A8 obecrnevyeHnsa 4oCTyna K CUNOBOW KIEMMHOW KO-
noake.

4.6.2. YCTaHOBUTb MYNbTUMETP B pexnm «1po3BoOHKa AMOO0B.

4.6.3. dnektpudeckasa npuHumMnManbHasa cxema matpuy, 7MBR15SA120 n 7MBR25SA120 npuse-
AeHa Ha puc.4.4 (Ha cxeMe Takke NokasaHbl BHELLHME CuoBble Knemmbl MY).

SOV G S0 L0 S S !
i 7MBR15SA120 |
i (7MBR25SA120) |
| i
! _ |
R L TR 2 oI T G S T N I |
52 19 17 15 !
S O T3 [e; (e, o |
T o—% |
T N N NV} |
| o X AL =X o 7N |
I |
i i
| . |
!_._.______34_I __________________________________________ 0l 8 !

Puc. 4.4. MpuHumnuanbHas cxema matpuupl IGBT 7MBR15SA120 (7TMBR25SA120)

4.6.4. TpoBepuTb BXOOHYIO cunosyto Lenb P- R, kak nokasaHo Ha puc. 4.5. INpu ncnpasHon mat-
pyue IGBT uenb «3BOHUTCS» Kak anog (npn NnpsiMor NpoBOAMMOCTM NokasaHusi npubopa
200.....1000, puc. 4.5a, npu ob6paTHOM NpoBoanMOCTU — «OBpbIB Lenus», puc. 4.56).

Mynemumemp 3.4.1

Kmemma Ilym Q lyn COM Knemma Knemma [lyn COM  Ilyn Q Kitemma
R npubopa  npubopa P R npubopa npubopa P
a) 6)

Puc 4.5. OnarHocTtuka matpuubl IGBT 0THOCUTENBHO LWNHBLI P.

13



4.6.5. AHanorn4yHo n. 4.6.4 npoBepuTb BxoaHble Luenn P-S, P-T, a Takke BbIxogHble uenun P-U, P-
V, P-W (UcnpaBHOCTb 3alUTHbLIX AMOO0B).

Ecnun nokasaHus npmbopa B uensx P-R, P-S n P-T unu B uensx P-U, P-V 1 P-W npu npsimon
NPOBOAMMOCTMW OTNMYalTcs 6onee Yyem Ha 10%, maTpuua cHYMTaeTCsl HEMCNPaBHON.

4.6.6. MNpoBepuTb Uenb P-PR — 3aWnTHbIM Ano4 B LLenM TOPMO3HOIO Kro4a, Kak NokasaHo Ha puc.
4.6. VicnpaBHas Lemnb A0MKHa «3BOHUTLCA» Kak Ao (Npu NnpsamMor npoBOoANMOCTM Nokasa-

HMA npubopa 200...1000, puc. 4.6a, npm obpaTHoM NnpoBoaAMMOCTU — «OBpLIB Lenns», puc.
4.66).

UN-T

-pT8goD

Knemma lym Q Iyn COM Knemma Kmemmva lyn COM  IynQ  Kiemma
PR npubopa npuéopa P PR npubopa npubopa P
a 6

Puc. 4.6. lNpoBepka 3awmTHOro Anoda B Leny TOPMO3HOro Krova matpuusl IGBT.

4.6.7. JemoHTUpoBaTb CpedHIo YacTb kopnyca ¢ nnatoin LUM. MposepuTtsb Lenb N(-)-R Ha nnaTe
ApanBepoB MyrbTUMETPOM B pexume «[1po3BOHKa AMOA0B» KaK noka3aHo Ha pucyHke 4.8. BoiBog
wuHbl N(-) Ha nnaTe gpanBepoB rnokasaH Ha puc. 4.7. Llenb N(-)-R fomkHa «3BOHUTBLCS» Kak anon,

(Mpy NpsiMo NpPoBOANMOCTM NokasaHusa npubopa 200.....1000, puc. 4.8a, npu obpaTHOM NPOBO-
anmocTtn — «O6pbIB Lenu», puc. 4.86).

Puc. 4.7. BeiBoa winHbl N(-) Ha nnate gpanBepoB

4.6.8. AHanorn4yHbIM n. 4.6.7 o6pa3oM AMarHOCTUPOBaTb OTHOCUTENLHO BbiBoAa N(-) BXOAHbIE U
BbIXoAHble kaHanbl Matpuupl: N(-)-S, N(-)-T, N(-)-U, N(-)-V, N(-)-W. Ecnu nokasaHus npubopa B
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uensax N(-)-R, N(-)-S, N(-)-T unu B uensax N(-)-U, N(-)-V, N(-)-W npv npsMon npoBOAUMOCTHU OTNN-
yatotca 6onee yem Ha 10%, maTpuLa CYMTAETCA HEUCMPABHON.

BriBon

Ty

» NG)

i

A 2

lym - @ npubopa  Beieoa N(-) [lymn - COM mnpubopa

Kimemma R Hlyn - COM npubopa Kmemma R Iym - Q mpubopa
a) 6)
Puc 4.8. AnarHocTtuka matpuupbl IGBT OTHOCUTENBHO LWKHbI N(-).

4.6.9. MpoBeputb Lenb N(-)-PR — Topmo3Hon kntod matpuupsl IGBT B cooTBeTcTBUM C puc. 4.9. MNpun
nobor NONAPHOCTN NOAKIOYEHNA U3MepUTenbHOro npubopa (puc. 4.9a, 4.96) uenb AOMKHA «3BO-
HUTbCS» Kak «O0pbIB Lienm».

[lyn - COM npu6opa Broa N(-) [yn - @ npubopa Brison N(-)

Knemma PR Ilym - Q npubopa  Knemma PR Ilyn - COM npubopa

a) 6)
Puc. 4.9. Nposepka TOPMO3HOro krnoya matpuubl IGBT.
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4.6.10. NMpoBepnTb NCMPaBHOCTbL TepModaTymka matpuubl IGBT. YcTaHOBUTE U3MepUTENbHLIN Npu-
6op B pexunm namepeHna conpotnsneHnsa Ha npegerne 20 kKOM. M3mepuTb CONPOTMBIEHME LIenn Ha
nnarte ApanBepoB Mexay KOHTakTaMu Mmatpuubl, 0603Ha4YeHHbIMM NTC, kak noka3aHo Ha puc. 4.10.
ConpoTuBneHue npy TemnepaTtype okpyxatowen cpeabl +20°C gormkHo 6bITb B npegenax ot 6 oo 7
KOM.

NTC

Pwuc. 4.10. MNpoeepka ncnpasHocTn Tepmogatymka matpuubl IGBT (koHTakTbl NTC).

4.6.11. Ecnu BCce KaHanbl 1 afeMeHTbl MaTpuLbl «MNPO3BaHMBAIOTCS» KakK UcrnpaBHble - MPOAOIMKNTb
ANarHocTuky no n.4.7, ecnu xotsa Obl OOWH KaHamn nnu aNeMeHT HENCNpPaBHbI - CUNOBas YacTb (MnaTa
ApanBepoB U MaTpuua) NOANEXNT 3aMeHe B COOTBETCTBMM € N.5.4, a npeobpasoBaTesnb 4acToThl -
JarnbHenwen gmarHocTumke.

[Mpumeyanwue. MNpn onpegeneHnn HemcnpaBHOCTU NOGOro 13 y3noB CUITOBOM YacTu - MnaThbl
ApanBepoB UnNn maTpuubl, 3aMeHe NOANEXUT CUnoBas YacTb B cbope.

4.7. lnarHocTnka BEHTUNATOPOB.

4.7.1. CoegunHnTb NNaTy AparBepos C nna-
TOWN LeHTPanbHOro npoueccopa npv noMoLym
wnenda UMM (n. 6 B Tabn. 4.1), n nnaty ueH-
TpanbHOro npowueccopa ¢ nynbToOM — Npu NoOMoLL
wnenda nynbTa ynpasnenua (n. 7 B Tabn. 4.1)
(cm. puc. 4.11).

Puc. 4.11. lnarHoCTMKa BEHTUNATOPOB.

16



4.7.2. MogaTtb HanpskeHne nuTaHua 3P ~380 B Ha npeobpasoBaTens (unu 1® ~220 B npu
ncnonb3oBaHuu TpaHcdopmMaTtopa 220/380, cornacHo puc. 4.13). YCTaHOBUTb ONOPHYO YacToTy
50 'y n nogatb koMmaHay «lyck» asuratend. BusyanbHo npoBepuTh BpalleHne BEHTUNATOPOB.

4.7.3. N3mepuTb HanpspkeHne Ha pas3beéme FAN 1 mexay BeiBogamu O6w. n KoHTp. (cMm. puc.
4.12). Y ucnpaBHOro BEHTUNSATOPA HanpsXXeHue OOMKHO COCTaBnATb MeHee 1 B. Ecnv Hanpsixe-
Hne cocTasnseT 13...18 B - BEHTUNATOp cuUTaeTCs HeUcnpaBHbLIM M NOANEXUT 3ameHe. [NoBTo-
pUTb N3MEpPEHUS HanpsbkeHus Ha pasbeme FAN 2.

+Ummr. OO011.

Puc. 4.12. lnarHoCTMKa BEHTUNATOPOB.

4.7.4. Ecnu npu nogayve komangbl «l1yck» gBuratens BEHTUNATOPbI He BpaLlatoTcs, Heobxo-
AVMO OTCOEONHUTL pa3beMbl BEHTUIATOPOB OT NnaThl ApanBepPOB U NPOBEPUTL NX BpaLleHune,
nogas HanpshkeHne =24 B oT uctoyHuka nutanHns (n.3.4.2) mexay KoHtakramu +Unut n O6u,.
(pnc.4.12). Npun OTCYTCTBUM BpaLLEHUSA — BEHTUMNATOPLI 3aMEHNUTb.

4.8. MogknoyveHue MY k anekTpoceTu.

4.8.1. lMogknountb Nnpeobpasoatens EI-7011-001H...007H k anektpoceTtn 3$ ~380 B (nnm k
anekTpocetn 1® ~220 B yepes TpaHcopmaTop 220/380 B, kak nokaszaHo Ha puc. 4.13).

o =L B
~52021(")B E 2203% §38013 El-7011
) ° > L2
Tpancthopmarop

220/380B
Puc. 4.13. Noakntodenne MY k anektpoceTtn 1d ~220 B yepes TpaHchopmaTop 220/380
TpaHcpopmamop 3.4.3

4.8.2. TlogaTb HanpsbkeHWE aneKkTponuTaHus. Ha gucnnee gommkHa nosiBUTbLCS Hagnuck «Onop-
Hast yacTtoTa XXX 'u». B aTom cnyyae Heobxoanmo nepentun k n. 4.9.

4.8.3. Ecnu Ha gucnnee BbicBeYMBaeTCA OOMH U3 KOAOB OLWIMOKK, TO JanbHeinlas anarHocTuka
NPOBOAMTCS NYTEM NocrnefoBaTeNbHON 3aMeHbl COCTaBHbIX YacTel npeobpasoBaTens Ha 3a-
BEOMO UCMpaBHbIeE.

Cnu1cok coobLLeHnii 0 HeMCNPaBHOCTM Ha aucnnee npeobpasoBaTens YacToTbl U AENCTBUIA
no UX ycTpaHeHuto, npuesegeH B Tabnuue 11 «[JuarHocTuka HeMCNpaBHOCTEN U AeNCTBUS MO UX

ycTpaHeHuto» PykoBoacTBa No akcnnyaTauun, rrnaea 8.
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48.4. Mpwn OTCYTCTBMM MHAMKALMM HEOOXOAMMO NOCNeaoBaTENbHO 3aMEHUTb CHavana nynbT
ynpasneHud (n. 5.1), satem nnaty UM (n. 5.2). Ecnn HecooTBeTCTBME HE YCTPaHEHO, TO Npu-
YMHOM HEMCNPABHOCTM ABMSIETCA CMIOBas YacTb NpeobpasoBaTensd, KoTopas NoAnexuT 3ame-
He cornacHo n.5.4.

4.9. MNpoBepka Ha namnbl HaKannBaHuUS.

49.1. MoaknounTte Tpy namnbl (~220 B, 40-100 BT), coeanHEHHbIE No cxeme «3Be3fa» K Bbl-
xoaHbIM knemmam U, V, W npeobpasoBatens yactoTbl. [Mogate nutanmne ~380 B 3® (unm ~220 B
1® yepes TpaHchopmaTop 220/380 B (cm. puc. 4.13)).

TpaHcghbopmamop 3.4.3

Ilamnibl 3.4.5

4.9.2. YcTaHoBUTb OMOpHYt0 YacToTy 3-5 'y 1 nogate komaHay «[llyck» Ha npeobpasoBaTerb.
JTamnbl OIMKHBI rOpeTb PaBHOMEPHO U CUMMETPUYHO, B CIlydae ecrnn ogHa U3 rnammn He ropuT, Ui
APKOCTb NlaMn pa3nuyHas, 3aMeHUTb NnaTy LeHTpanbHOro npoueccopa, cormnacHo n. 5.2.

4.9.3. Ecnn nocne 3ameHbl nNaTthbl LEHTPanbHOrO Npoueccopa He yaanocb A40BUTLCSA paBHO-
MEPHOro CBEYeHMs nam, TO NPUYNHOWN HENCNPABHOCTM ABNSETCS cunoBas YacTb npeobpasoBsa-
Tens, criegyeT 3aMeHuTb nnaTty gpansepos n matpuuy IGBT, cornacHo n.5.4.

49.4. Ecnn namnel ropat 0gnHaAKoOBO, NepPenTu K BbinosfiHeHuto n.4.10.

4.10. lMpoBepka Ha ABuraTens.

4.10.1. MoaknounTh anekTpoasuraTess K BeIxogHbIM knemmam U, V, W (puc.4.14).
4.10.2. MpouunTaTb cneayoLlimMe napaMmeTpbl, YCTaHOBMNEHHbIE NONb30BaTENEM:

e 3ajaHue 4acToTbl;
e 3HaYeHWsI KOHCTaHT

CD-002,

CD-004,
CD-010...CD-018,
CD-019, CD-020,
CD-025...CD-032,
CD-035...CD-043,
CD-050

OTun cBegeHnsa Heobxoanmo 3anucaTb Ha cBoB6ogHOM norne KapTO4Kn peMOHTa OJ14 nocre-
ayrwero nx BOCCTaHoOBINEHNA nepen OTI'IpaBKOIZ 3aKa34UKy.

4.10.3. Ha mectHoM nynbTe ynpasnenus MY HaxaTb kHonky MECTH/OWCTAHLL (npy aToM nHau-
katopsbl YIP n PEl Ha nynbTe gomkHbl noracHyTe). KHonkamu U, [ ycTaHOBUTL 3aaaHue Yac-
TOThI 25 'Y, HaxaTb KHOMKy «[1yck» Ha nynbTe ynpasneHus. [iBuratens JOMKEH 3anyCcTUTLCS,
BbIxoAHas yacTtoTa 1Y gormkHa nnaBHO yBenu4uMBaTbCA A0 3aaHHOTO 3Ha4YeHUS.

4.10.4. YcTaHoBUTb 3agaHue no Yactote 50 Mu. C noMOoLLbI0 TOKOBLIX KIeLen Npon3eecTu
naMmepeHue BbixoaHoro Toka MY no kaxgown BeixogHon dase (U, V n W).

Tokossbie knewu 3.4.7

4.10.5. BbluncnnTb cpegHee apudmMeTMYeckoe 3HaYeHMe BbIXOOHbIX TOKOB Kaxxaon dhasbl

lcp = (|1+|2+|3)/3
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W CpaBHUTb €ro C NOKa3aHUsMU BbIXOAHOrO TOKa nyrnbTa ynpasnexHua MNY.
PasHuua mexay aTMMmn 3HaYeHnsiMM OSKHa COCTaBNATb He Gonee + 10%.
OTKMOHEHME 3HaYeHN TOKOB |y, |5, I3 Mexay cobon Takke He AOMKHO NpeBblwaTth + 10%.

4.10.6. Ecnu npu nposepkax no n. 4.10 BbISBNEHO Kakoe-nnbo HecooTBeTCTBME, HEOHXOANMO
3ameHuTb Nnaty WM. Ecnu nocne 3ameHbl nnaTbl LM HecooTBeTCTBUE He YCTpaHEHO, TO Npu-
YMHOWN HEMCNPABHOCTM ABMSIETCA CUIOBas YacTb Npeobpas3oBaTens, cneayeTt 3aMeHUTb NnaTy
ApanBepoB U MaTpuLy, cornacHo n.5.4.

4.11. [InarHocTmKa BXOAHbIX U BbIXOA4HbIX Lienel ynpaeneHvsi npeobpasoBaTtenei 4acToTbl
EI-7011-001H...007H.

4.11.1. 3anporpammupoBaTb B COOTBETCTBUM C PykoBOACTBOM MO akcnnyaTaumm EI-7011 cne-
Aytouine 3HAYEHMS1 KOHCTaHT:

/1. BHumaHue! [pedsapumensHo sanucams meKyujue 3HadeHus 3MuxX KOHCMaHm Ha c80600-
HOM rioie KapmouyKu peMoHma 01151 MoC/1edyoule20 80CCMaHOB/IEHUS.

CD-002 =3 YnpaBneHue oT BHeLHUX kHonok MNyck / Cton,
3agaHue 4acToThl OT BHELLHErO NOTEHUMOMETPA;
CD-010=0 XapakrepucTtuka U/f npeobpasoBatens yactotsl 380 B /50 INy;
CD-026 =20.0 3Ha4yeHue oNopHOM YacToThl 1;
CD-027 =30.0 3Ha4yeHue onopHOM YacToThl 2;
CD-035=0 Knemma S1 - Bnepen/Cron;
Knemma S2 - Hasapg/Cton;

CD-036 =2 Knemma S3 — BHewwHsAs HemcnpaBHOCTb (HO KoHTaKkT);
CD-037=4 Knemma S4 — C6poc 3aLuThl;
CD-038=9 Knemma S5 — MHorocTyneHyaToe perynmpoBaHue CKopocTu 1;

CD-039 =10 Knemma S6 — MHorocTyneHyaToe perynmpoBaHue CKOpOCTH 2;
CD-040=0 Knemmbl MA-MB-MC - HencnpaBHOCTb;

CD-041=1 Knemmbl M1-M2 — Bo BpemMs BpaLleHus;

CD-042 =0 Knemma FV — 3agaHue yacTtoTbl curHanom 0...10 B;
CD-048=0 Knemmbl AM-AC - BbixoaHasa 4acToTa;

MugukaTtopbl «ucTaHUMOHHO YNp 1 Per» OofmkHbl 3aCBETUTLCS.

4.11.2. TMogkniounTb NOTEHLMOMETP K BXOAHBLIM KrnemMmmam ynpasrneHus FS, FV, FC, kak nokasa-
HO Ha pucyHke 4.14,

4.11.3. Tlogkno4nTb OOMH U3 KOHLIOB NPOBOMOYHOM NepeMblvkM K krnemme SC. MNogkniounTb
anekTpoasuraTeri COOTBETCTBYHOLLEA MOLLHOCTU K BbIXOAHLIM KnemmMam U, V, W.
4.11.4. C nomMoOLLbi0 MyNbTUMETPA B PEXUME U3MEPEHNS HANPsSHKEHNA V= N3MepUTb Hanpsxe-

Hne Ha knemme FS oTHocuTenbHO knemmbl FC — gomkHo ObiTh +12 B.

4.11.5. [lpoBepuTb C NOMOLLLIO MyNbTUMETPA B PeXUME «3yMMepa», YTO Pa3OMKHYTbl KOHTaKTbl
BbIXoAHbIX perie MA-MC n M1-M2 n 3amMKHyTbI KOHTakTbl MB-MC.

4.11.6. YcTaHOBUTb C NOMOLL IO BHELLHErO NOTEHUMOMETPA OMOPHYI0 YacToTy NpuMmepHo 10
U, coeauHnTb CBOBOAHbLIN KOHEL, NEPEMbIYKM C Knemmon S1. [1Buratenb HAYHET NTAaBHO pa3ro-
HATbCA OO0 3aJaHHOW NOTEHUMOMETPOM onopHor YacToThl (10 y), Ha NynbTe AOMKEH CBETUTLCSH
nHaunkaTop «BpalweHne Bnepen». YcTaHOBUTL ONopHYo YyacToTy 50 'y, [IBuratens JOMmMKeH nnas-
HO pasorHatbcs go 50 Iy,

KoHTakTbl perie M1-M2 gormkHbl 3aMkHyTbCSA. Ha knemme AM oTHocuTtensHo AC npu
BbIxoAaHon yactoTte 50,0 Ny gorkHo 6bITe HanpspkeHne +10 B. OTcoeamHnTb NEPEMBbIYKY OT Krem-
Mbl S1.
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lNMomeHyuomemp u nepemsiyka 3.4.7

o ;I\I R
Cers ~380B o ~ s
50T 3D ! u O
o St El-7011
WA v O
o— R w
Cers ~220B i 22082 380B
50T 1d :
i o S~ S
Tpascthopmarop
220/380B
VA
MB |
____________ MC
____________ - M1
"""""""" M2
AM
AHaNOTOBBIH
Sanamic MOHHTOD AC

Puc. 4.14. lnarHocTuka BXOAHbIX U BbIXOAHbIX Lienemn
ynpasneHusi npeobpasosartens EI-7011.

4.11.7. TloeTopuTb N. 4.11.6 ansa Bxoga S2, npu 3TOM ABUraTeNb AOSIKEH BpawaTbCs B NPOTU-
BOMOSOXHOM HanpasneHun, a Ha nyrnbTe - CBeTUTbCA UHAMKaTop «BpalieHne Hasan».

4.11.8. CoeamHuTb cBOOOAHbLIN KOHEL, NepeMblYkK ¢ knemmon S3. Ha amcnnee gomkHa otobpa-
31Tbcs owmnbka «EF3 BHelwHsa HemcnpaBHOCTL (knemma 3)». [MpoBepuTb TECTEPOM, YTO NPU 3TOM
KoHTakTbl MA-MC 3amMKHyTbI, @ KOHTakTbl MB-MC — pa3omMKHyThI.

4.11.9. OTtcoeamHUTb NEpeMbIYKy OT KrneMmbl S3 n KpaTkoBpemeHHo (0,5 ¢) coeamHnTb ee ¢
knemmon S4. Ha gucnnee nHamMkaums owmnoKn AOSMKHA MCHE3HYTb U JOKHA BbICBETUTLCS Haa-
nmcb «OnopHasa YacTtoTa 50.0 Mu».

4.11.10. CoegnHuTb Nepemblyvky C kKnemmon S5. Ha aucnnee gomkHa oTobpaxaTbCcst onopHas
yactoTta 20.0 'u.

4.11.11. OTtcoeaMHUTb NEPEMbIYKY OT KrneMmbl S5 1 coeamHuTb ee ¢ knemmon S6. Ha gucnnee
AorkHa oTobpaxaTbcsa onopHasa Yyactota 30.0 Mu.

4.11.12. 3anporpaMmmupoBaTb B COOTBETCTBUM C PykoBOACTBOM MO akcnnyaTaumm EI-7011 cne-

Ay e 3Ha4eHns KOHCTaHT (3Ha4YeHUsA OCTarnbHbIX KOHCTaHT, 3anporpaMmmMmpoBaHHble B 1.4.11.1
— HE MeHsITb):
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CD-042=1 Knemma FI — OcHoBHOe 3agaHue 4acToThl;

CD-043 =0 Knemma Fl — B noteHumansHomMm pexume 0...10 B (ycTaHOBUTL nepemblyky JP3

Ha nnate L B HWXHee nonoxeHne — cM. puc 4.15, no 3aBepLUieHUN NPOBEPOK BEPHYTb NepeMbIUKy
JP3 ob6paTHO B BepxHee NofoxeHue).

Mepemblyka
JP3

277VAC
c0847
24V=DC

@ s
NO 7A/NC'5A §

¢ 4V=DC

Q
(5]
T
™
@
@©

892H-1CH

Mnata UM
El-7011

Puc. 4.15. MNepemblyka JP3 Ha nnaTe LM EI-7011.

4.11.13. OTcoeamMHnTb NPOBOA YNpaBneHus oT knemmbl FV 1 noacoeanHiTb ero K knemmve Fl.
YCTaHOBUTb NOTEHLMOMETPOM OMNOpHYH YacToTy 50 Ny n nogaTtb komaHgy MY CK (coeauHnTb CBO-

60o4HbIV KOHEL nepemblvkmn ¢ kKnemmon S1). [iBMratens A0fmKeH NnaBHO pa3orHatbes oo 50 u,.
CHatb koMmaHgy MY CK (oTcoeanHuTb Nepemblyky OT KneMmbl S1).

4.11.14. BoccraHoBuTE Nonb3oBaTternbCknue 3HaYeHns KOHCTaHT (cM. n.4.11.1).

4.11.15. Ecnum oBGHapyxeHo xoTs 66l 0aHO HecooTBeTcTBME B N.N.4.11.4...4.11.13, nnaTta ueH-
TpanbHoro npoueccopa EI-7011 nognexuT 3ameHe B COOTBETCTBUM C N.5.2.

4.12. locne 3aBepLUEHNS ONarHOCTUKN:

€CIN PEMOHT rapaHTUNHBIA — NPUCTYNUTb HEMOCPEACTBEHHO K PEMOHTY B COOTBETCTBUN C
pasgenom 5;

€CITN PEMOHT He rapaHTUNHbIA — OPOPMUTL «AKT MO pesynbTatamM OCMOTpa U ANarHOCTUKU» U
nepegatb NY Ha cknag ydacTka peMOHTa;

Ecnne npouecce gMarHoCTnkmn HencrnpaBHOCTU He Oblnn O6H3py>KeHbI - MPOn3BeCTU NPOroH

npeobpasoBaTens ¢ anekTpoasuratenem B TedeHne 30 M1H B cooTBeTCcTBUM C N.4.10. 3aTem
CcBs3aTbCs ¢ 3aKa3uMKoM ANnd BbISCHEHUS XapakTepa NpeTeH3ni.
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5. BJIOK-CXEMbI NPOLECCOB PEMOHTA

5.1. 3ameHa nynbTa ynpaBneHus

Pa36opka

6.2. leMoOHTaxX nynb-
Ta ynpaBfieHus

Cbopka

>

7.8. YcTaHOBKA
nynbTa ynpasrneHus

5.2. 3ameHa nnaTbl LEHTpanbHOro npoueccopa

Pa36opka

6.2. leMoOHTaxX nynb-
Ta ynpaBfieHus

|

6.2.2. leMOHTax
noaaoHa nynbTa
ynpaBneHus

l

6.3. leMOHTax nna-
Tbl LLeHTparnbHOro
npoueccopa

Cbopka

7.8. YcTaHOBKA
nynbTa ynpasrneHus

|

7.7. YcTaHOBKA
noaaoHa nynbTa
ynpaBneHus

!

-

7.6. YcTaHOBKa nna-
Tbl LLeHTparnbHOro

npoueccopa
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5.3. 3ameHa BEHTMNATOPOB

Pa36opka

6.2. leMoHTaxX Nynb-
Ta ynpasneHusi

l

6.2.2. leMOHTaX
noaaoHa nynbTa
ynpaBneHus

l

6.4.1. NleMOHTaX
cpenHemn 4acTu Kop-
nyca

Y

6.5. [leMOHTax BeH-
TUNATOPOB

Cb6opka

7.8. YcTaHOBKA
nynbTa ynpasrneHus

T

7.7. YcTaHOBKA
noaaoHa nynbTa
ynpaBneHus

T

7.5. YcTaHOBKa
cpenHemn 4YacTu Kop-
nyca

T

7.4. YcTaHOBKA BeH-
TUNATOPOB
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5.4. 3ameHa cunoBomn 4YacTtum

Pa36opka

6.2. leMOHTaxX nynb-
Ta ynpaBfieHus

l

6.2.2. leMOHTaX
noaAaoHa nynbTa
ynpaBneHus

Y

6.4.1. NleMOHTax
cpenHemn 4YacTu Kop-
nyca

l

6.4. JemoHTaxX cu-
NTOBOM YacTu

Cbopka

7.8. YcTaHOBKA
nynbTa ynpasrneHus

|

7.7. YcTaHOBKA
noaaoHa nynbTa
ynpaBneHus

|

7.5. YcTaHOBKa
cpenHemn 4acTu Kop-
nyca

!

7.3. YcTaHOBKa nna-
Thbl ApalBepoB

7.2. YcTaHOBKa
maTtpuubl IGBT
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5.5. BameHa kopnyca.

Pas36opka
6.2. leMoH- 6.2.2. leMoH- 6.3. leMOH- 6.4.1. ﬂeMOHV-
Tax nynbTa Tax noaaoHa Tax nnartbl Tax cpepgHewn
ynpaeneuusi | * nynbTa —> un —>| 4acTu Kopny-
ynpaBneHus ca
6.6. leMoH- 6.5. leMoH- 6.4. NeMoH-
Tax pagunaTo- TaX BEHTUNA- TaX CUNoOBOM
pa ‘ TOpOB ‘ ' yacTu D E—
Cbopka
7.2.YcTaHOB- 7.3. YcTaHOB-
7.1. YcTaHOB- Ka Ka 7.4. YcTaHOBKA
ka paguatopa [ ] Matpuubl [ nnatel gpai- [®| BeHTUNATOPOB
IGBT BepoB
7.8.YcTaHOBKa 7.7.YcTaHOBKa 7.5. YcTaHoB-
nynbTa ynpae- | noppoHa P 7.6. YcTaHOB- Ka cpegHewn
nenus < nynbTa < | kannatel LN [ YacTu <
ynpaBneHusi Kopnyca

5.6. 3ameHa gpyrmx cCoCTaBHbIX YacTeN.
B HekoTopbIx cnyyasix, No pe3ynbTaTtam BHELLHErO OCMOTpa, NoTpebyeTcsa 3ameHa:
*  BEpPXHEN KPbILLKNY;
* roAggoHa nyrbTa ynpasreHus;
* cpedHer YacTu Kopryca,;
*  OCHOBaHus Kopriyca
*  peleToK BEHTUNATOPOB,;
e pagmaTtopa;
e wnenda LT;
* MPOBOAOB 3a3emneHus 1 un 2;

3ameHa YKa3aHHbIX COCTaBHbIX yacTen npon3BoanTCA B COOTBETCTBUU C NpuBeOEHHBbIMU
BblLLe Bnok-cxemamum npoueccoB peMOHTa.
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6. PASBOPKA

B npouecce pa3zbopku cocmasHbie Yacmu u3desnusi cknadbigamb 8 mapy-.

- 200Hble Yacmu cKnadbleamb 8 mapy 0511 cocmasHbix Yacmet n.3.1.12;
- Kpenéx cknadbieamb 8 mapy 0515 kpenexa n.3.1.13;

- cocmasHble Yacmu, nodnexauw,ue 3ameHe, ckradbieame 8 mapy 05151 bpaka n.3.1.14

6.1 [leMOHTaX BepXHEWN KPbILLUKN

6.1.1 YctaHoButb MY Ha paboumn cTon,

BbIKPYTUTb ABa BUHTa (puc. 6.1), 4eMOHTUPOBaTb
KpbILKy. [TONOXWTL BUHTLI B Tapy.

Omeepmeka kpecmosas PH2

BuHTbI

6.2. leMoHTaxX nynbTa ynpasneHus

6.2.1. [lemMoHTax nynbTa ynpasrieHus.

BbIprTI/ITb OBa BWHTaA KpenneHuna

nynbTa ynpasneHus (puc. 6.2). NMono-
XWTb BUHTbI B Tapy.

Omeepmeka kpecmosas PH2

BuHTbI

Puc. 6.2
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6.2.2. [eMoHTax nognoHa nynbTa ynpasneHus.

BbIKpyTUTb BUHT KpenneHnst noaaoHa nynbta ynpasnenus (puc. 6.3a.), NONOXuUTb BUH

B Tapy.
[leMoHT1pOoBaTb NOAAOH MynbTa ynpaBneHusl, 0TBECTU PUKCUPYHOLLYO CkoBY 1 OTCO-

eOVHNTL pa3bem kabena nynbta ynpaesnexHus ot nnatbel LM (puc. 6.36). NMonoxuTb nogaoH
nynbTa ynpasfeHus B Tapy.

Omeepmka kpecmosas PH2

MoppnoH
nynbTa
_/yNpaBneHns
BuHT
‘w_: __ Kabenb
d nyneta
MoanoH yrnpaBneHus
nynbTa
ynpasneHna iy Q)MKcmpy-
toLas
ckoba
a) 6)
Puc. 6.3
6.3. OdemoHTax nnatbl LLeHTpanbHoro npoueccopa (L)
6.3.1. OTXaTb B CTOPOHbI hMKCaTOpbl pa3bEeMa Ha NnaTe LeHTpanbHOro npoueccopa,

0oTCOeanHUTbL pasbeM wnenda L (puc. 6.4).

LWinevicp LT

dukcaTopsl
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6.3.2. OTcoeanHuTb NpoBoA 3a3emMrneHnsa 1 oT KoHTakTa Ha nnate LI (puc. 6.5).
6.3.3. BblkpyTuTb YeTbipe BMHTa 1, geMoHTupoBaTb nnaty LM (puc. 6.6). MNonoxutb
nnaTty v BUHTbI B Tapy.

Omeepmka kpecmosas PH2

Puc. 6.5 Puc. 6.6

1 — BUHT;
2 — nniata LeHTparnbHoro npoleccopa
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6.4. [leMOHTaX CUNOBOW YacTu

6.4.1. BbIKpyTUTL 4YeTbipe BUHTa 2,
AEMOHTUPOBATb CPefHIo YacTb kopnyca 1 (puc.
6.7). MoNoXunTb CHATYIO YaCTb KOPyca U BUHTbI B

Tapy.
Omeepmka kpecmosas PH2

6.4.2. BbIKpYTUTL  BWUHT  KpenneHus
npoBoAaoB 3asemnenns 1 n 2 (puc. 6.9). MNono-
XWTb BVMHT 1 NpoBOA 3a3emnenvs 1 B Tapy.

6.4.3. Paspesatb cTtskky 1 (puc.
6.10), oTcoeanHNTbL OT NnaTbl ApanBEPOB pa3be-
Mbl Kabenewn BeHTMNATOpoB (puc. 6.8, 6.10).

Kycauku

Pwuc. 6.7

1 — cpegHsas YacTb Kopriyca;
2 — BUHTbI;

3 — npoBoA 3asemreHus 1;
4 —wnenc LIM.

Puc. 6.8

1 — BMHTLI KpenneHna matpuubl IGBT; 5 — nnata gpansepos;
2 — nNpoBoA 3asemreHus 1;
3, 4 — kabenu BEeHTUNATOPOB;
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Puc. 6.9 Puc. 6.10
1 — npoBoA 3a3emneHus 1 1 — cTaxKa,
2 — npoBof 3a3emneHns 2 2 — kabenb BEHTUNATOPA;
3 — CUIOBOW KNEMMHUK.

6.4.4. BbikpyTnTb gBa BUHTa 1 kpennenunsa matpuupl IGBT (puc. 6.8), AeMoHTUpoBaTb Cu-
noByto YacTb (MnaTy ApanBepoB BMecTe ¢ matpuuen IGBT).

Omeepmka kpecmosas PH2

6.5. [leMOHTaX BeHTUNATOPOB.
BbIKpYTUTb HUKHNE BUHTbLI KPEMSIEHUSA BEHTUNATOPOB, BbIHYTb BEHTUNSATOPbI U3
NpPOeMOB OCHOBaHWNA KOpMNyca 1 BblTSAHYTb Kabenu BEHTUNATOPOB C pa3beMamu B
OTBEPCTUA MexXay NraTon panBepoB M OCHOBaHWEM kopnyca (puc. 6.11a, 6).

Puc. 6.11
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BbikpyTuTb ABa BMHTa 1 kpennenus matpuupl IGBT (puc. 6.8), 4EMOHTUPOBATL CUIOBYHO
yacTb (nnaTy gpariBepoB BMecTe ¢ matpuuen IGBT).

Omeepmeka kpecmosas PH2

6.6. [emMoHTax pagmnaTtopa

6.6.1. [JemoHTMpoBaTb W3ONAUMOHHYKD  MPO-
knagky 1 (puc. 6.12), BbIKpYTUTb BWHT 4 Kpenne-
HUs nNpoBoAda 3asemnenns 2. MNonoxuTb npoknaa-
Ky, MPOBOZ, 3a3eMJIEHNSI N BUHT B Tapy.

Ypanutb ¢ paguatopa ocTaTku Tennonpo-
BOAHOro komnayHga candgetkon, cmoyeHHon CBC.

6.6.2. BblkpyTuTb 4YeTblpe BWHTA 5 KpenneHus
paguaTtopa K OoCHOoBaHWIO kopnyca (puc. 6.12), ge-
MOHTUpOBaTb paguaTtop (puc. 6.13), BUHTbI MOJO-
XUTb B Tapy.

Puc. 6.12
1 — nsonaumMoHHaga npoknagka;
2 — pagunarop;

3 — npoBof 3a3eMrieHns 2;

4 — BUHT KpenneHusa nposoaa
3asemMneHus 2;

5 — BUHTHI KpenneHusa pagmartopa.

Pwuc. 6.13
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7. Cobopka

& Ans okoH4YamernbHOU 3amsiXKU BUHMO8 UCro/ib3o8amb OUHaMOMEMPUYECKY Om-
sepmkKy. PekomeHdyeMble MOMEHMbI 3aMsKKU 8UHMOB8 yKa3aHbl 8 mabnuuye 1.

Tabnmua 1 — MoMeHTbl 3aTSXXKN BUHTOB

BuHT MomeHT 3aTsxkku, H*m
M3 15-2
M4 2-3

7.1. YcTaHOBKa paguaTopa

7.1.1. YcTaHOBUTb paguaTop B HUXHIOK YacTb kopnyca 4, coBmectnB otBepcTus A pa-
anartopa (puc. 7.1a) ¢ oTBepcTUAMK B CTOMKax kopnyca. [pukpyTuTb pagmatop YeTblipbMs
BMHTamMu M4x15 n npoBog 3a3emnenusi 2 — BUHTOM M4x12 (puc. 7.16).

Omeepmka Kpecmosasi PH2 A

Puc. 7.1

A — 0TBepCTUA KpenneHusa paguaTtopa K OCHOBaHUIO Kopnyca;
B — oTBepcTME KpenneHMsa npoeoaa 3asemneHus 2 K paguaTopy;
C — oTBepcTuA kpenneHna maTtpuubl IGBT.

32



7.2. YctaHoBKa matpuubl IGBT

7.2.1. Basitb matpuuy IGBT, npoTepetb ocHo- [ MecTo Hanecen
BaHWe candeTkoil, cMoyeHHon CBEC. HaHecTm RO IR
WwnaTenem Ha OCHOBaHME MaTpyLIbl TOHKWI GOVl
TennonpoBOAHOro KomnayHga (nactbl). Y6paTtb
W3MNULLKM KOMMNayHaa ¢ KPOMOK OCHOBaHWS (pUC.
7.2).

Unamensb

/L KomnayHO HaHocumb mMoJsibko u3 mrobuka.
He Odonyckaemcsi moemopHoe ucnosib308a-
Hue mensionpPoeodHO20 KoMmnayHdoa, CHsmo-
20 ¢ paduamopa unu IGBT modyns. Puc. 7.2

7.2.2. TlpoTepeTb pagMaTop B MeCTe YCTaHOBKM
mMaTpuubl (Mexay otBepcTusamu «C» paguartopa
— CM. puc. 7.1a) candgeTkomn, cmoyeHHon CBC.

7.2.3. YcTaHOBUTb MaTpuly Hag OTBEPCTUAMMU
«C» pagnartopa, Npy1 3TOM KOHTaKTbl «1» ... «6»
MaTpuLbl JOSMKHbI OblTb 06paLLeHbl K BRnmKHEMY
Kpato paguaTtopa. Crnerka nputepetb mMatpuuy m
BKpYTUTb [Ba BWHTA Ana npeaBapuTeribHOro
KpenneHus matpuubl IGBT (puc. 7.3).

Omeemea Kpecmosasi PH?2

a
/1N Momerm samsxxu eusmos dns npedea-
pumersnibHo20 KperisieHUss Modyrsi QomkeH 6bimb
1/4 — 1/3 om pekomeHOyemozo (mabnuua 1)

Pwnc. 7.3
1 - BUHTBI M4x15;
2 —matpuua IGBT.
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7.3. YcTaHOBKa nnaTbl gpanBepoB

7.3.1. B3atb um3onupyowyo npoknagky 1, u
yCTaHOBUTb €e B OCHOBaHWe Kopmnyca, Co-
BMECTUB OTBEpCTUA B MpOKMagke C nna-
CTMaccoBbIMW CTOWKamMu M NpoAeB B Hee
npoBofg 3as3emneHus 2 Tak, 4Tobbl OH Bbl-
cTynan BBepx 3a rabapuTbl OCHOBaHUSA
kopnyca (puc. 7.4).

Puc. 7.4
1 — nsonupyoLas npoknagka;
2 —maTtpuua IGBT,;
3 — oCcHOBaHue Kopriyca,;
4 — oTBEpCTUE B NPOKNaakKe;
5 — npoBog 3azemneHus 2.

7.3.2. B34tb nnaTy ApanBepoB U YCTAHOBUTbL €e B OCHOBaHWe Kopryca, COBMECTUB OTBepCTUS
nnaTtbl ¢ BbiBogamu Mmatpuupsl IGBT. MNpoeog 3a3emneHuns 2 npogeTb B OOKOBOE OTBEpPCTUE Mna-
Thbl gpaniBepoB (puc. 7.5).

7
V)

Joneyv ell su.

Puc. 7.5 2

1 - nnaTta gpanBepoB; . :
2 — NpoBoOA 3a3eMrieHuns 2; ‘ aovoirer
3 — BMHTbI KpenneHna matpuubl IGBT.
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7.3.3. 3ataHyTb ABa BMHTA 3 KpenneHusa maTtpuubl IGBT k paguaTopy (puc. 7.5).

Omeepmka Kpecmosasi PH2
!} OKOHYamerbHYyH 3amsiXKy 8UHMO8 8bIMOSIHUMb HE paHee, YyeM Yyepe3 30 MuHym rocre rnpeod-
eapumeribHO20 KperneHuss mampuupsl IGBT.

7.3.4. TNaarb 24 koHTakTa matpuupbl IGBT: GU, EU, GV, EV, GW, EW, B, X, Y, Z, E, NTC,
GND, PR,W,V, U, T, S, R,N1, N, P1, P (puc. 7.6).
lMasnbHas cmaHyus

/! \ Temnepamypa xana nasnbHuka 320 + 20 °C (Moxem 6bimb u3MeHeHa o pesysbmamam
MPO6HbIX Naek 8 3a8UCUMOCMU OmM UCro/1b3yemMo20 060pydo8aHUs).

GU EU GV EV GW EW B X Y Z E

P1

N1

MYS 01 CSNE151-104

|| [p8o1

n229 f

MN9D~ lucd




7.3.5. Baarb npoBog nnaTbl 3a3emMfieHns 1, coeguHUTb ero HakoOHEeYHMK BMECTE C HaKo-
HEYHMKOM MPOBOLA 3a3eMSieHMs1 2 Ha KreMMe 3a3eMrieHus U NpukpyTutb BUHTOM M3,5x6 (puc.

7.7).
Omeepmka kpecmosas PH2

Puc. 7.7
7.4. YcTtaHOBKa BEHTUNATOPOB

7.4.1. YnoxuTb kabenu seHTunatopos Bl n B2, kak nokasaHo Ha puc. 7.8a n 6.
7.4.2. TlpukpyTUTb K BEHTUNATOpaM ABYMSA BUHTAMW BEHTUMSUUOHHbIE peLleTkn (puc.

7.8B).
7.4.3. BcTaBuTb BEHTMNATOPbLI B NpOEMbl OCHOBaHWUA Kopnyca, npoaesB kabenu ¢ pasbe-

MaMu B 3a30pbl MEXay NnaTon ApanBepoB U OCHOBaHMeM kopnyca (puc. 7.9a n 6).

a) 6) B)

Puc. 7.8
a — yknagka kabens ans BeHtunatopa Bl;
6 — yknagka kabensa ansa seHTunaropa B2;
B — YCTAHOBKA BEHTUMALMOHHOW peLLeTKU.

1 — kabenb; 2 — kopnyc BeHTUNsTopa; 3 — MecTo BbixoAa NPOBOAOB kabens anekTpoaBuUraTens BeH-
TUNSTOPA; 4 — 3TUKETKA; 5 - BUHTbI KPENNEeHNs BEHTUMALUMOHHOWM peLLEeTKMN.
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a) Bl 6) B2
Punc. 7.9

a) BeHTunartop B1;
6) BeHTUNATOP B2.

3eneHble CTpeJikKn — HanpaBneHnsa BpalleHna Kpbliib4aTOK BEHTUINMATOPOB.
KenTtble CTPESIKM — HanpaBlieHNA NoToKa BO34ayXa OT BEHTUIATOPOB.

& Amukemku 8eHMUISIMOopPo8 O0/KHBI bbimb 06paUEHbI.
0nsi B1 — K 8eHMUsIUUOHHOU peLiemke;
0ns B2 — k paduamopy;

Ymo coomeemcmeyem HarnpasseHUsIM nomoka 8030y xa:.
om eeHmunamopa Bl — u3 paduamopa HapyXy,
om eeHmunsmopa B2 — u3sHe 8 paduamop.

5!3 HanpaeneHue epauwieHusi KpbliibY4amKu 8eHMUSMopa U HarnpasneHue rnomoka 6o3dyxa roka-
3aHbl cmpesikaMu Ha Kopriyce eeHmurnsmopa.

7.4.4. CoeamHnTb pasbembl kabenen BeHTUNS-
TOPOB C OTBETHbIMM pasbeMaMy Ha nnaTe
ApanBepoB. 3akpenuTb kabenb BeHTUNsTopa 2
K CTOWKEe CWUIOBOro KneMmHuka 3 cTskkonm 1
(puc. 7.10). OTpe3aTb XBOCT CTSXKKN Y 3aMKa.

lMuHyem, nnockoaybusl, Kycadku

Puc. 7.10
1 — cTskKa;
2 — kabenb BEHTUNATOPA;
3 — CUJTOBOM KITEMMHUK.

37



7.5. YctaHOBKa cpeaHeMn YacTu Kopnyca

7.5.1. BctaButb po3eTky wnenda LN B 0TBETHLIN pa3béM Ha NnaTe ApanBepoB U CxaTb 6OKoBbIe
dukcartopsl (puc. 7.11).

Puc. 7.11

7.5.2. YcTaHOBUTb CpeHo YacTb kopnyca 1,
npoaes B ero okHa wnend UM 4 n nposof 3a-
3emnenns 1 (nos. 3 Ha puc. 7.12). Bkpytutb
yeTbipe BMHTA 2 KpenneHusi cpefHen 4vacTtu
kopnyca (puc. 7.12).

Omeepmka Kpecmosasi PH2

Puc. 7.12
1 — cpegHss YacTb Kopriyca;
2 — BUHTbI M4x12;
3 — npoBoA 3asemreHus 1;
4 —wnenc LIM.

7.6. YctaHoBKa nnaTbl LeHTpanbHoro npoueccopa (LiM)

7.6.1. Bs4Tb nnaTty UeHTpanbHOro npoueccopa, YyCTaHOBUTb ee B CPefHIo 4acTb Kopnyca, co-
BMECTUB OTBEpPCTMSA MnaTbl C pe3bbOBbIMM OTBEPCTUAMW KOpryca, 3akpenutb nnaTty YeTbipbMs
BMHTamu 1 (puc. 7.15).

Omeepmka Kpecmosasi PH2

7.6.2. BcTtaButb pasbem Lwwnenda LM B oTBETHyO YacTb
Ha nnaTe LeHTpanbHOro npoueccopa u cxatb 60-
koBble cbmkcaTopbl (puc. 7.13).

Pwnc. 7.13
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7.6.3. CoeguHntb npoBog 3a3eMnenna 1 c
OTBETHbIM KOHTAKTOM Ha nraTte LeHTparbHOro —— -
npoueccopa (puc. 7.14). 1 ]

Puc. 7.14.

Pwuc. 7.15

1 — BuHT M4x12;
2 — nfiata UeHTparnbHoro npoleccopa

7.7. YcrtaHoBKa nogaoHa nynbTa ynpaBrieHus

7.7.1. B3aTb nogaoH nynbTa ynpaeneHns ¢ kabenem nynbTa U BCTaBUTb pa3beM kabensd B oTBET-
Hyto yacTb Ha nnate LM (puc. 7.16a). 3admkcupoBaTb pa3bemM OrKCUpyoLen CKobon.

YcTaHOBUTL NOAAOH Ha MOCaA04YHOE MEeCTO Ha NNnacTMaccoBble CTOMKW CPpefHen 4actu
Kopnyca, ynoxus kabenb nynbTa Takum obpas3om, 4ToObl OH He BbICTynan 3a npegenbl cpegHen
YacTu Kopnyca, U NPUKPYTUTb NOAAOH NynbTa BUHTOM (puUc.7.166).

Omeepmka Kpecmosasi PH2

MoppnoH
nyneta
yrnpasneHus
BuHT

B Kabenb
nynbTa
ynpaBneHus

MoppnoH
nyneta
yrnpasneHus

T dukenpy-
loLas
ckoba

a) 6)
Puc. 7.16
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7.8. YctaHOBKa nynbTa ynpaBrieHus

7.8.1. B3aTb NynbT ynpasreHnsa u BCTaBUTb €ro
B MOOOOH nynbTa YynpaBneHus. 3akpenutb
nynbT ABYMS BUHTamu (puc. 7.17).

Omeepmeka kpecmosas PH2

Puc. 7.17
Ctpenkamu nokasaHbl BUHTbI M4x15

7.9. YcTtaHOBKa BepXHeW KpbILIKN

7.9.1. YCTaHOBUTb BEPXHIO KPbILLKY, BKPYTUTb

il nHTa (puc. 7.18).
EOmeemea kpecmosasi PH2

Puc. 7.18
Ctpenkamu nokasaHbl BUHTbI M4x20.
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8. BbIXOOQHOWU KOHTPOIb

8.1. bBnok-cxema BbIxogHOro KOHTponsi npeobpasoBaTenen YactoTbl EI-7011-001H...007H.

Hoaxmouenne T4 k amextpocern ~380B 50 ' 30

Wupukamnuys Ha
JTUCITIIEE

Bo3sBpar B peMOHT

3aMeHsIIach 1
miara [I1?

Hai [TpoBepka 3HaYEHNH, yCTAHOBIEHHBIX IT0JIb-
30BaTeIEM.
[TporpamMmupoBaHue KOHCTaHT

HpOFpaMMI/IpOBaHI/IC KOHCTaHT

y

ITyck nBurarens

3HaueHHs TOKOB Her
B HOpME? ¢

Bo3sBpar B peMOHT

IIporon

my

Her
TIpo1Ies IPOToH? ¢
BosBpat B peMoHT
ITpoBepka yrpaBiieHHs OT KJIEMM
Hopwma? Her ¢
A

Bo3sBpar B peMOHT
BoccranoBiieHre n0J1b30BaTeNbCKUX KOHCTAHT

A 4

OxoHyarenbHast COOpKa, HAKJIEUBaHUE TapaH-
THUAHBIX HaKJIeeK (DEMOHTHBIX) H YIaKOBKa

y

OdopmiieHre TOKYMEHTOB

Puc. 8.1. Brok-cxemMa BbIXO[HOIO KOHTPOIS
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8.2. Toagkniountb I'IpOBepﬂeMbIVI npe06pa3OBaTenb 4acToTbl NO Cxewme, I'IpI/IBeD,eHHOVI Ha puc.
8.2.

Anekmpodsuzamerns 3.4.4

L lMpu omcymcmeuu anekmpodsuzamersisi ¢ xapakmepucmukamu, yKkasaHHbiMu 8 n.3.4.5, uc-
rnonb3o8amse 3nekmpodsuzamesib ¢ HOMUHallbHbIM MOKOM, Haubonee 6nu3KuM K HOMUHarbHOMY
moky [N4. B ntobom cny4vae, 8bixoOHoU mok N4 (mok e kaxdol u3 ¢has dsuzamerns) npu pabome Ha
yacmome 50 'y dormkeH cocmasnisme He MeHee 40% HomuHanbHo20 moka MY
(=1,4 A 0nsa EI-7011-001H,

22A 0nsEI-7011-002H
>25A 0nsEI-7011-003H
>3,2 A 0nsEI-7011-005H
25,6 A 0ng EI-7011-007H).

ABTOMaTMYECKUI
BbIKIHOMaTENb

MuTatowas cetb U ©
~3 ¢ 380B v Q M
W ©
E
—

Puc. 8.2. Cxema noakntoyeHust cunosbix uenen MY EI-7011

8.3. MNopatb TpexdasHoe curnoBoe HanpsxkeHne nutaHua ~380 B Ha BxogHble krneMmbl R, S, T.

8.4. MNMpoKOHTpONMPOBaTb MHAMKALMIO HA AMCNNee nynbTa ynpaBneHus npeobpasoBaTtens YyacTo-
Tbl. Ha aucnnee gomkHO oTobpaxaTbCsa 3Ha4YeHne onopHON YacToTbl (B MY nnn B 06/MuH).
Wuoukatop CTOI Ha nynbTe gomkeH cBeTutbes, nHamkatop NMYCK — gomkeH 6biTb norawleH.
Nuoukatop FTOTOB — gomkeH ceetutbes. MHgukatopsl YIP n PEI moryT cBeTuthes nnbo -
HeT, B 3aBUCUMOCTM OT 3anporpaMmMmnpoBaHHbIX PEXMMOB ANCTAHLMOHHOIO YNpaBneHus.

[pumeyaHue. Ecnu uHaukaums Ha gucnnee He COOTBETCTBYET N.8.4., Heobxoammo MY Bo3BpaTuThL B
PEMOHT.

8.5. 3anporpammupoBaTb Heobxoanmble 3HaYeHMs KOHCTaHT MY gna pexuma ynpaeneHus ot
MeCTHoro nynbta. [ocnepoBaTenbHOCTb AEUCTBUIA MO YCTAHOBKE KOHCTAHT 3aBUCUT OT TOrO,
3amMeHsanach Uy HeT nNnaTta ueHTpansHoro npoueccopa (LIM).

8.5.1. Ecnu B npouecce peMoHTa He 6bis1a 3aMeHeHa niama yeHmpasbHO20 poyecco-
pa, Heobxoanmo:

8.5.1.1. lMpoBepnTb TEKYLLME 3HAYEHUS KOHCTAHT

CD-002,

CD-004,

CD-010...CD-018,

CD-019, CD-020,

CD-025...CD-032,

CD-035...CD-043,

CD-050
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91K cBeageHnsa Heobxoanmo 3anucaTb Ha cBob6ogHOM norne KapTO4Kn peMOHTa OJ14 nocre-
ayrwero nx BOCCTaHoOBIEHNA nepen OTI'IpaBKOIZ 3aKa34UKy.

8.5.1.2. lMepenTu Kk N.8.6. 4NA NPOAOCIPKEHUSA NPOBE POK.

8.5.2. Ecnu B npouecce peMoHTa 6bis1a 3aMeHeHa rniiama rnpoyeccopa, Heobxoanmo:

8.5.2.1. YcTaHOBUTb 3HAYEHUA KOHCTAHT:

CD-001 =10 CO6poC KOHCTaHT K 3aBOACKMM 3Ha4YeHUAM (2-X NpoBoAHas
WHUUKanuMsaums);

CD-001 = 3 YteHne n 3anmcb KoHcTaHT oT CD-001 no CD-108;

CD-003 = 380 B BxogHoe HanpspkeHne NUTaHus,;

CD-010 =0 Xapakrepuctuka U/f ana geuratens 380 B 50 'u.

8.6. NepeBecTn npeobpasoBaTenib B PeXUM yNpaBrieHUsi OT MECTHOrO MyrnbTa - HaxaTb Ha Nynb-
Te kHonky MECTH/OVNCTAHLU. WHaukaTopbl YIP u PEIN gomkHbl noracHyTb. YCTaHOBUTb
KHOMKamu nynbTa 3agaHne 4vactotbl 25 U, [Nogate komaHdy «[lyck» OT MecTHoro nynbTa
ynpasneHus. [iByratens OOMKEH 3anyCcTUTLCS, BbixogHasa yactoTta Y gomkHa nnasBHO yBe-
NMYNTBCA A0 3a[aHHOIO 3HaYEHMS.

8.7. YcTaHOBUTb KHOMKaMKU nynbTa 3agaHve 4YactoTbl 50 Mu. C nomoLbio TOKOBbLIX KreLen npo-
N3BECTN U3MepeHne BbIXxoaHoro Toka MY no kaxgon BbixogHou dase (U, V u W). Bbluuc-
NUTb cpefHee apuMeTUYEeCcKoe 3HaYeHe

lep = (li+12+13)/3

N CPaBHUTb €ro C NoKasaHUsSIMM BbIXO4HOIO Toka NynbTa ynpaeneHus M4Y.
PasHuua Mexay 3TMMK 3HaYeHUsIMM [10DKHa ObiTb He Gonee + 10%.

OTknoHeHne 3Ha4veHnn TokoB | 1, | 2, | 3 mexay cobon Takke He OOMKHO npeBbiwaTh + 10%.
Tokosble knewu 3.4.7
Mpumeyanne. Ecnv npu npoeepkax no n.n. 8.6, 8.7 BbIABNEHO Kakoe-NMbo HECOOTBETCT-
Bune, Heobxogumo MY Bo3BpaTUTb B PEMOHT.

8.8. OctaButb NnpeobpasoBaTenb B paboTe Ans nporoHa Ha Bpemst He meHee 30 MuH. B npouec-
ce paboTbl KOHTPONMPOBATh:
*  BbIXOAHOW TOK Npeobpa3oBaTens 4acToTbl MO KaX40W U3 BbIXOAHbIX ¢has;
* OTCYTCTBME BUOPaALMM M NOCTOPOHHETO LLyMa 3NeKTpoaBUraTens;
* oTcyTcTBMe owmnbok Ha gucnnee M4.

,aeueamenb 3.4.4., mokossle knewju 3.4.7,

8.9. MopaTb koMaHay «CTonx», BbixogHasi YacToTa MY gormkHa nnaBHo cHM3UTbLEA go 0, asura-
Tenb - OCTaHOBUTbLCS.

8.10. Ecnu B npouecce nporoHa He 06HapYy»XeHO OTKIIOHEHWU OT HOPManbHOro pexuma paboTbl,
nepenTn K criegytoemMy NyHKTY NpoBEPKN, B MPOTUBHOM criydae BepHYyTb MY B peMOHT.

8.11. MNMpoBepuTb paboTy NnpeobpasoBaTens Npyn ynpasrieHUN OT BHELLHUX KITEMM B COOTBETCTBUN
c n. 4.11 HacToswero PykoBoacTea.

lNMomeryuomemp u nepembidka 3.4.6

Mpumeyanne. Ecnu npu npoBepke no n. 8.11 BbIsIBNEHO Kakoe-nmbo HECOOTBETCTBUE,
Heobxoammo MY Bo3BpaTUTb B PEMOHT.
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8.12. BoccTaHOBUTHL 3HAYEHUS OMOPHOM YaCTOTbl, KOHCTAHT, MU3MEHEHHbIX B MPOLIECCE MPOBEPOK
K 3HA4YeHWAM, YCTAHOBIEHHbIM NONb3oBaTeneM (ECnn NpM PEMOHTE He 3aMeHsinacb nnarta
LeHTpanbHoro npoweccopa).

8.13. OTtkmtounTb NUTaHMe MY, oTcoeaAMHUTL NOAKMIOYEHHbIE MPOBOAA.
8.14. T1ponsBeCTn 3aTAXKKY BUHTOB CUSOBbIX KITEMM.

8.15. HakneuTb peMOHTHbIe rapaHTUNHbIE HaKNekM B COOTBETCTBUM C puc. 8.3.

apaHTUNHbIE
HaKnemnku
(peMOHTHbIE)

Puc. 8.3. NonoxeHne peMOHTHbIX rapaHTUNHBIX HAKMNeeK.

8.16. [lMpon3BecTV OKOHYaTenbHyl COOPKY M YNakoBKY OTPEMOHTMPOBAHHOIO M3Oenus U caaTb
ero Ha cknag.

8.17. 3anonHuTb conpoBoaMUTErbHbIE OOKYMEHTbI B COOTBETCTBUU C «MHCTpyKUuMen o nopsigke
npuema, NoAroToBKM U NPOBeAEHNS PEMOHTHbIX paboT npeobpasoBaTenei YacTothl El, E2 1
E3 u ycTponcts nnasHoro nycka AMC».
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