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1. BBEOEHUE

1.1. HacTosuwee Py KoB0OACTBO NpeaHasHa4YeHo ANS CepTv (oL POB aHHbIX CepBUCHbIX

LEHTPOB KoMMaHun «Becnep aBTomMaThKa», BbIMOSHSIO WMX PEMOHT npeobpa 308 atenem
yacTtoTbl Mmogenen EI-7011-050H u EI-7011-060H.

1.2. [anHHoe PykoBOACTBO MOXET ObiTb Ucnonb3oBaHo cry x6amu KNTMnA apy rmx
npeanpus TMA A4Ns NPoB eAeHUss CaMOCTOATE NIbHOrO PEMOH Ta.

Npumeyanne. OOO «Becnep aBToMaTUKa» HECET OTBETCTB EHHOCTbL 3a
pe3y nbTaTbl PEMOHTa TOMbKO B TOM CIly Yae, eclii PEMOHT BbINOMHEH B
CepTV v UMpOB aHHOM CEPB UCHOM LIEHTpe KoMnaHuu «Becnep aBTomatuka». Mpu
camMocTosiTe IbHOM PEMOHTE OTBETCTB EHHOCTL JIEXUT Ha CNyk6e, B bINOSHSAOLL e Takow
PEMOHT.

1.3. OpraHn3auMoHHble NpoLe gy pbl BCEX 3TanoB PeMOHTa U3MOXeHbl B «/HCTpy Kummn o
nopsiake npuema, NnoaroTOBKM U NPOBeaeHUs PEMOHTHbIX paboT npe obpa3oB atenen
yacToTbl El, E2 1 E3 nycTtponctm nnasHoro nycka AMC», ymBepxaeHHon 12.08.09 .

1.4. B npouecce peMoHTa npeobpa3oBaTenen YacToTbl (qanee no Tekcty — MY)
B bINOMHAKTCSA cneay rowye paboTbi:

¢ [OwnarHocTuka MY n onpegeneHne HencnpasHbIX COCTaBHbIX YacTen;

e Pasbopka (4acTuyHas unum nonHas);

e 3ameHa HeucnpaBHbIX COCTaBHbIX YacTen (6NokoBs,y 3roB, AeTanen);
» Co0opka;

¢ BbIXOgHOM KOHTPO b OTPE MOHTUPOBaHHoro MY 1 NPoroH noa Harpy 3Kou;
1.5. MeToAbl AMArHOCTUKN U ONpe Aene HUS HEUCMNPaB HbIX Y 3110B U3MNOXEH bl B pasaene 4.

1.6. B pasgene 5 npuseneHbl 60K-CXeMbl NP OLECCOB pPeMOHTa, NoKasbiB aloLye
nocrenoB aTernbHOCTb Onepauuii No 3amMeHe HEeUCnpaB HbIX Y 3r10B.

1.7. B pasgenax 6, 7 n 8 onncaHbl onepaumm cooTB €TCTB EHHO No pa3bopke, cOopke n
B bIXOOHOMY KOHTposno Y.

1.8. B TekcTe HacTosiLero py KOBOACTBa NPUMEHSIIOTCS credy olwme rpaguyeckn e
o0b603Have HuS:

Ucnonb3ye mbie 0bopydosaHue U UHC npymeHm (C Homepamu nyHKkmoe pasdena 3);

/2% Ocobble yka3aHUus.



2. MEPbl BE3OIMNACHOCTU

2.1. Tlepea Nokmo4 eHnem npeo6paaoBaTen9| y6e/:u/1Ter, YTO HanpsaAXeHune NCTOYHUKa
nnTaHnAa (CeTVI) COOTB €TCTBY €T HOMUHANIbHOMY 3Ha4YeHUIo.

2.2. Bo n3bGexaHue BO3ropaHusi He y CTaHaB NWB aiTe Npeobpa3oBaTerb Ha roptovue
MOB EPXHOCTM.

2.3. He npucoegnHante n He pasbeanHANTE pa3bé mbl, ecnm MY nogkmioyeH K ceTu.
OTcoeavHeHne unu NpoB epka KOMMOHEHTOB pa3peLLaeTcs TONbKO Yepe3 5 MUHY T nocne
OTKIMIOYEHUSI MU TAHUS U NoracaHus MHAMKa TOPOB .

2.4. He npucoegvHanTe N He OTCOEAMHANTE Harpy 3Ky (ABwraternb Unv namMnbl HaKanve aHus)
K BbIXOAHbIM KreMMaM npeobpa3soBatens, ecnm MY nogknioyeH k cetn. OTcoeanH eHne
WY NOJKIII0YEHNE Harpy 3K pa3pe Lae TCH TOMbKO Yepe3 5 MUHY T nocne OTKIoYeHns
nMUTaHWsA U noracaH s UHAWKA TOPOB .

2.5. He npukacanTecb K HarpeB aloLWMMCs KOMMOH€EHTaM, Hanpumep paanaTtopy 1
TOPMO 3HOMY PE3UCTOPY, NOCKOMbKY MX TEMMepaTy pa MOXET ObiTb 4OCTATOYHO B bICOKA.

2.6. Cobniogante npasuna TexHukn 6e3onacHocTu Npy paboTe C BbICOKMM Hanps>keHne M.



3. OBOPY OB AHUE, MHCTPYMEH T, MATEPU Allbl U NMPUBOPbI

3.1. T[lepeyveHb MHCTPY MeHTa.

3.1.1. Pa6ouwuii cTon.

3.1.2. [lasnbHaga ctaHuus.

3.1.3. Kycauku 6okoBble.

3.1.4. OuHamomeTpuyeckas otBepTka 0,5 — 5 H*™m (c Hacaakon PH2).
3.1.5. OtBépTKa nnockasa 2x150.

3.1.6. OtBépTka nnockas 6x150.

3.1.7. OtBépTka kpecToBas PH1x150.

3.1.8. OtBepTKa KpecToBass PH2x150 ¢ MarHUTHbIM HaK OHEYHUKO M.
3.1.9. OtBépTka kpectoBas PH2x300.

3.1.10. OtBepTKka KpecTtoBas PH3x150 ¢ MarHUTHbIM Hak OHEYHUKO M.
3.1.11. Habop knio4er raevyHbix poxkoBbix (13, 14, 17Mm).

3.1.12. Habop TopuoBbIX krtoven (7,17MM) C y ANMUHUTE NiEM.

3.1.13. WnaTtenb pe3vHoBbI 50 MM.

3.1.14. WHCTpy MEHT ANs 3a4UCTKW MPOB OAOB.

3.1.15. Kpumnep (4ns onpeccoBKu KOHUEB bIX 3arny LLekK).

3.1.16. Tapa gnga coctaBHbIX YacTten Y.

3.1.17. Tapa gna kpenexa.

3.1.18. Tapa gns 6paka.

3.2. KomnnekTy lowme usge nus.

3.2.1. PeMOHTUpY emMoe usaenue.
3.2.2.  KomnnekTy towme n3genusi (Ha 3aMeHy ) B COOTB €TCTB M C aKTOM OMarHOCTUKU.

3.3. PacxogHble matepuansi.
3.3.1. Tpunown MOC-61 Tpy 64aThi ¢ drirocom.
3.3.2.  TennonpoBsogHbii komnay HG DOW CORNING 340.
3.3.3. [UNb3bl-HAaKOH EYKUKM N30 IMPOB aHHbIE.
3.3.4. Ctsxkn CV-120S.
3.3.5. Cwmecb cnupto-6eHanHoBas 1:1 (ganee no Tekcty — CBC).
3.3.6. CandeTtka 6s3eBas.

3.4. Tlpubopbl 1 npucnocobneHus.
W 3mepuTe nbH bie Npubo pbl U cneumarbHble NPUCNoco6neH ns, pekoMeH OB aHHble
ONsi NPOB eeHWsl AMarHOCTUKM U peMOHTa NpuB eAeHbl B Tabn.3.1.
Tabnuua 3.1. Mpubopbl 1 NPUCNOCOBNEH M AN peMOHTa.

HanmeHoB aHne doTo

3.4.1. Mynbtumetp MY 65 (Mnm aHanor, ¢ pexvMom
NPO3B OHKW ANOA0B).

3.4.2. Tpexda3Hasa ceTb NepemMeHHOro Toka
~380 B, 50 lu.

3.4.3. TpexdasHbii aCUHXPOHH bIn AB UraTe Nb:
* 37 kBT ans EI-7011-050H;
e 45 kBT gns EI-7011-060H;
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MpvHumnuanebHasa cxema YICM.

3.4.5. VNcToYHMK NnocTosiHHOro HanpsixeHusa 540B (I 540B) c 3awmTHON fla MNOYKON.
BbixogHON pasbém MCTOYHUKA AOIMKEH UCKMIoYaTb Henpas UbHOE NoakoveHne!
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MpyHUMNnanbHasa cxema MCToYHMKa HanpskeHnnsa 540 B.

3.4.6. Ocuunorpad O S-5020 nnu aHanor. O o
&5 &
&0 _E# ti_r}:
3.4.7. Jlamnbl HakanuBaHua 220B, 40...100BT, —®—
3 WIT., COEANHEHHBbIE MO CXEME «3Be3aa». @
3.4.8. Jlamnbl HakanuBaHua 220B, 40...100BT, ® ®
2 WT., coeaAnHEHHbIE NocneaoBaTenbHO.
3.4.9. MoteHumomeTp 1 - 10 kOwm;
[MpoBonoYyHasa nepemblyKa. f P
3.4.10. Tokom amepute nbHble knewmn Fluke 353.
—
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4.1.

4.2.

4. OWATHOC TUKA

O6LWy e NooXeHuns.

4.1.1. [OwarHocTuka npeobpa3oBaTtens 4acToTbl BKMHOYaET B cebs OLEHKY ero
TEXHUYECKOro COCTOSIHUA W OfpeferneH e Heucnpas HblX CMeHHbIX YacTel (bnokos, nnar,
y 3M0B U geTanen).

4.1.2. Tlpexpe 4em NpUCTY NUTb K AnarHoCcTMKe, HeO06X0AMMO O3HaKOMUTLCH CO
CTPY KTy pHOI cxemou npeobpa3oBaTenen YyacTtoTbl EI-7011-050H...060H 1 BHEUWHUM
BWOOM CMeEHHbIX 6riokoB My 3nos (n.n. 4.3, 4.4 nMNpunoxexue 1).

4.1.3. OcHoBHas nocrenoBartenbHOCTb AEUCTB U Npu anarHocTuke MY npepctae neHa
Ha 6rnok-cxeme (n.4.5).

®oT10 o6 wero Buaa npeobpasosatenenn EI-7011-050H...060H.

BECTIED

& presinan

SOHP | 37 wlie
R

Puc. 4.1. doTo 06Lero Buaa npeobp azos atenen
El-7011-050H... 060H.



4.3.

Uy

Bnok-cxema npeo6pasosatenen yactoTbl EI-7011-050H ...060H.

EI-7011-050H...060H.
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Puc. 4.2. Brnok-cxema npeo6pasoBarenei 4acToTbl



4.4. CMeHHble COCTaBHbIe YacTu.
doTorpadmu CMEHHbIX Y 3M0B, BXOASALMX B COCTaB NpeobpasoBarenen 4acToTbl
El-7011-050H...060H, npuBeneHbl B Tabn.4.1. (NnopsakoB ble HOMEpa COOTB €TCTBY HOT
puc.4.2).

Ta6bnuua 4.1. CMeHHble cocTaBHble YacTtu MY EI-7011-050H_060H.

Ne HanmeHoB aHune doTo

1 | 4.4.1. MNnata gpansepos

2 4.4.2. Mogy nb IGBT:
« BSM 150GB120DLC ans & infinecn 1GBT Clos g

EI-7011-050H; il
«  BSM 200GB120DLC ans ‘ o .
EI-7011-060H. = (W o s

3 | 4.4.3. Mnata moay ns IGBT MOH TaxHas

4 | 4.4.4. Mnata ynpasneHus
TMpucTOopamm

5 | 4.4.5. [JMOAHO-TUPUCTOPH bI MOAY Nb
e« SKKH 162/16 (6enoro ugeTa)
e IRKH 162/16 (4epHoro uBeTa)

6 | 4.4.6. lMnata UeHTpanLHOro
npoueccopa (LM) EI-7011

[ER33AIITIINIINDINY
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4.4.7. Wneitc L|M

8 | 4.4.8. MynbTynpasneHusa EI-7011
9 | 4.4.9. Pawmka nynbTaynpaBfeHus co
wnenom
uﬂ £
10| 4.4.10.Mnata Bapuctopos
11| 4.4.11.MnaTta npegoxpaHuTe nem
12| 4.4.12.TMepembiMKa nnaTbl

npegoxpaHuTenemn

11




13

4.4.13. CunoBow npegoxpaHuTe nb 200A

sluewssng

14

4.4.14. Pe3ucTop npeasapaa

]|‘|h,

I

[ [J

15

4.4.15.epemMbiMKka Lenu npegsapsaga

16

4.4.16. Qvion npensapsaga

17

4,4.17. «lWlvHa +»

18

4.4.18. CHabbepH bt KOH aeHcaTop

19

4.4.19. TpaHc coopmaTtop nuTaHus
B EHTUNATOPOB.

20

4.4.20. BOKOB OV BEHTUNATOP
OXJTaXJeH U B Hy TPEHHETO
oTceka npeobpa3soBatens
(UF80A23)

12




21

4.4.21. BeHTUNATOp OXnaxaeHus
pagnatopa (UF15PC23)

wooe [EETTIFE
50/

22| 4.4.22.TpepoxpaHuTerns BeHTUnsATopa
oxJiaxaeH s paguaropa

23| 4.4.23.Kabenb nUTaHns BeHTUNATOpa C
po3eTkomn

24| 4.4.24.0at4yuk Temnepary pbl

25| 4.4.25.[0at4uk Toka (C TOKOB bIM
B bIXOJ0M)

26| 4.4.26.Kabenu gaTymMkoB Toka

13




27

4.4.27.Kabenb nnatbl IGBT

28| 4.4.28.|lineicb nnaTbl y NpaB neHus -
TUPMCTOPa MM
.
P

29| 4.4.29.lUneid y npasneHns auogHo-
TUPUCTOPH bIMU MOy NAMU

Mg,

Vi

30| 4.4.30.BxopgHble cunosble kabenu
nuTaHns

31| 4.4.31.CTonka KpenneHus nnaThbl
B apucTopoB

32| 4.4.32.BbixoAHble CUNOBbIE LMHbI

33
LLWH bl

4.4.33. CToMKa BbIXOOHOW CUIOB O

34
BbiBoda «-» 3T

4.4.34.KaGenu BbiBOOga «+» U

35 WKHbI «+» 30T n
npegoxpaHuTens

4.4.35. Cunos oW NpoB oA coeanHeHus

14




36| 4.4.36.BbiBoA 3a3eMneHns v

37| 4.4.37.Tposopg 3asemneHuns nnatbl LM ,\_—O

38| 4.4.38.[MpoBoAa 3a3emreHns nnatbl
BapuCTOpPOB

39| 4.4.39.MpoBon 3asemneHus nnarsl
ApaneepoB

40| 4.4.40.KoHzeHcaTop cumoBsoi
anektponutuyeckun 3300 Mkd
400B

41| 4.4.41.PaspsagHbii pe 3ucTop

42| 4.4.42.KomnnekT umH 3MNT

43| 4.4.43.KomnnekT npoknagok wuH 3MT

15




44

4.4.44. KpenexH bl WTU AT CO LUNANKON
n cTonopHas wanba umH 3MT

45

4.4.45. XoMy T KOHAeHcaTopa

46

4.4.46. CvnoB asi KNeMMHas Ko Noaka

47

4.4.47. Kabe nb KOHTpONs
npegoxpaHnuTens u y npasfieHns
B EHTUNATOPaMU OXNaXd eHus.

48

4.4.48. Kabenb nutaHusa nnaTbl
OpaviB epoB

49

4.4.49. BxogHble U BbIxoaHble kabe nn
nnaTbl NpegoxpaHuTe nen

16




4.5. bnok-cxema gnarHoctuku npeobpasosateneit YacTtoThl EI-7011-050H...06 OH

AHasn13conpoBoaMTENEHON AOKYMEHTALIM.

HeT

3amMeHa noBpeXaeHHbIX
COCTaBHbIXYaCTeN.

[varHocwmka

o HeT
npegoxpawtenen. Hopma?

BameHa npegoxpaHutenert 10A un 3A u/umm cunoBoro
npefoxpaHMTens naMnamy HakanmsaHus.

na

[OunarHocwmka
cunoson YacTn. Hopva?

HET ‘
3amMeHa noBpexAeHHbIX
3/1EMEHTOB.

aa

[OunarHocwmka
nnaTt ApaBepos v ynpaBneHns
npucTtopamu. Hopva2

HeT

3ameHa HevcnpaBHbIX
Aa [ nnart.

[Ounamocwmka

Tepmogamumka. Hopma? ail

aa 3ameHa TepMopa™mKka. |

Mopaua nutamms. YHankauws Her
B HOpve?

Aa

BameHa nnatbl LM, nynbTa |

VNIpaBreHAs.
InarHocmka Her
BEHTUMNATOPOB U Liernen UX NUTaHNsL
3ameHa NoBpeXaeHHbIX |
3/IEMEHTOB.
HeT

Mposepra Ha mamnbI
HakanveaHus. Hopma

_3ameHannatbl LM, nnatel
Aa [pariBepOB, CUIDBbIX Moaynen IGBT

lMpoBepka Ha
anekTpomuratens. Hopma?2

HET

poBepta Lenen
paBnewms. Hopma?

C6opka |

| PeMoHT | | CocTaBneHue akta ,qvarmcmml

Puc. 4.3. Briok-cxema amMarHOCTUKM.
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4.6. AHanu3 conpoBoauTenbHON J0KY MEHTaLUN.

4.7.

4.8.

4.6.1. O3HakoMUTbCS C coaepXxaHnem conpoB oauUTeJlbH bIX JOKY MEHTOB .

OBWwM i BW3y anbHbLIN OCMOTP.

4.7.1. TMpoBecTn BU3y anbHbln ocMoTp MY, obpaTtmB BHMMaHME HA B O3MOXHbIE
MOB pexaeHns Kopny ca.

4.7.2. CHaATb kpbluky 14 B cootBeTCTBUM C N.6.1.

4.7.3. Bu3yanbHO OLEHUTb COCTOSHNE CUIOBbIX 3MEKTPO NMMTUYECKNX KOHAEHCaTOPOoB,
Ka4yecTBO WX KpemnseHus.

Ecnn nmetoTtcsa e dop Maumu kopny ca, noB pexaeHns 3o mpy toLe 060 noyku,
crnefpbl BbITEKLLEro 3MeKTponMTa, neperpesa, BO3enNCTB A SNEKTPUYECKOW Ay M v Opy rve
Hapy LLeHUs BHELLHero Bunaa, T0 KOHAEHCATOP MOAMEXMT 3a MEHe.

4.7.4. TlpoBecTV BU3y anbHbIi OCMOTP AOCTY MHbIX 3NIEKTPOHH bIX KOMMOH EHTOB U
neyaTHbIX MPOBOAHWKOB MMiaT, a Takke Kabe e, XKry ToB, KOPMy CHbIX 3/IEMEHTOB U T.[.
B cnyyae oBHapy XeHus1 MoB PeXOeHHbIX 31IeMeHTOB, CNe[oB MoATeKa XUOKOCTEeN,

cnegos rapu, Hapy WweHua n3onaumm n 1.Mn., COOTBE€TCTBY lOLLMEe COCTaB Hble YacTu
noaneXxat 3amMmeHe.

[ wnarHocTuka npegoxp aHnTe nen.

4.8.1. YcTaHOBUTb My MIbTUMETP B PEXUM M3MEP EHNSA CONPOTUB NEHWS.

Mynb mumemp 3.4.1.

L ® 3

4.8.2. [lpoBepuTb MCMpaBHOCTb CUMOBOro NpeaoXxpaHnTens, ANs 3TOro NOAKNIYUTL Ha

€ro KnemMmmmbl LWy nbl My NbTUMETPA. [MokasaHus npum 6opa OO JDKH bl COOTBETCTBOBaTb
HYy nneB oMy COMPOTUB JIEHUIO (KaK N NpUN 3aKOPOYEHH bIX LYy nax).

4.8.3. AHanorM4yHo npoBepuTb NPeaoXpaHuUTE NN Ha nnaTte npegoxpanHuTenen 3A uenum
NOCTOSAHHOrO Toka 1 10A nepemeHHoro.

Ecnu cropen npe goxpaHutens 10A, To HeOGX0AMMO [UarHOCT MPOB aTb
TpaHc op MaTop NMUTaHWS B EHTUNATOPOB cornacHo n.4.13.5.

4.8.4. Ecnn nokasaHusa npubopa He coOTBeTCTBY 10T N.4.8.2, TO NpeaoxpaHnTeni
noanexaT 3aMeHe.

Brumanue. lMpuyuHoli npobos cunogo 20 npedoxpaHumesisi Moxem 6bl Mb HeUCNPagHoOC Mb

Opyaux cocmasHbix Yyacmel MY, noamomy npu nepeoHa4anabHOM 8KITOYEHUU, PEKO MEHOyeM

emec no

npedoxp aHumesns yc maHosumb 08e rnocriedogamesibHO COeOUHEHHbIE f1aMibl

HakanueaHus 100Bm, 2208 (n.4.12.1).

4.9. [dvarHocTuka CUnoBomn YacTu. 2
[0]
=
Pesuctop  [vion % o - + oU 1A% ow
=
npeasapaaa npeasapsna 2 g
£ g
S o
= -~ O re=- -y == | P |
i Mnata : I ] d
yrpaBneH s .
! TupucTopamu K
L= 1
E o : ro ro 1
o T 1 1
1 1 1
T d T T 1
1 1 1
~220B O— [ 1
nuTaHus N 1 !ZS 1 2 1
BEHTUNATOPOB I + I + I +
L.—v L. L.,
[vonHo- TUpPUCTOpPHbIE MOAYN
Puc. 4.4. OrnekTpruyeckas NpUHLUMNManbHas cxema CUIoB O 4YacTw.
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4.9.1. [OdemoHTnpoBaTb GMOK KOHOEHCATOPOB, AN 3TOro:
e [OEeMOHTUpPOBAaTb pamKy My NbTay NpaBieHus CornacHo n.6.3;
e pemoHTMpoBaTh nnaty LM cornacHo n.6.4;
e [eMOHTMpOBaTb MnaTy BapuCTOPOB COrMacHo n.6.6;
e [eMOHTMpOBaTb MMaHKy AATYMKOB TOKa COrMnacHo n.6.8;
e [OEeMOHTUpOBaTb GNOK KOHAEHcaTOp OB cornacHo n.6.10.

4.9.2. [OnarHocTMKa AUOAHO-TUPUCTOPHBLIX MOAYNEN.

4.9.2.1. OTCcoeanHuUTb OT OO OHO-TMPUCTOPHbIX MOAY el pasbe Mbl e da
y npas nexus (puc 4.5).

CTOWKM KpenseHUs Nnatbl B apucTopoB

Pasbembl
wnerda
y NpaB NneHus
ONOoaH o-
TUPUCTOPH bIM U
Moy namu

«UMHa +»

(14 ' J » | -
Puc. 4.5. PacnonoxeHve avo AHO-TUPUCTOP HbIX MO Ay Newn.

4.9.2.2. TpoBeputb paboTocnocobHocTb YcTporcTtea Mposepkn Cunos bix
Mogy nen (YNCM, n.3.4.4). NMogatb Ha Hero HanpsixeHune 220 B, coegnHnTb BbIXOL «+» C
BbIXOAOM «-». Y MCMNpaBHOro ycTponcTBa namna L1 gomkHa 3aropeTbcsa. OTKMOUMTD
nutaHne YICM.

4.9.2.3. BbInonHUTbL NPOBEPKY TUpUCTOpa Moay NS dasbl R.
CoeanHuTb BbIXoA «+» YICM ¢ knemmoit 1 mogy ns, Bbixod «-» YINCM ¢
Knemmom 2 moay ns, a Bbixog «Ynp.» YNCM ¢ knemmon 4 mogy nsi (puc.4.6).

— &
~220 B Ynp.
o —
YNCM +
;J > = Bl
i e = \ &

Y [ ™
| knemmal | | knemma2 | | knemma3 | .
} ?\'l:l LN \:-'g- =4
| . "4 o - e
' ik

Puc. 4.6. Cxema npoB epku TUPUCTOPOB B XOAHbLIX MOAY Neil.
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A

L BHumaHue. lNpu duacHoc muke modyns IRKH 162/16 (yepHozo0 ysenma) obpamume eHUMaH ue
4mo KnemMmbl 4 U 5 'y Heeo pacnonoxeHb! Mpo mueorn onoxHo modynto SKKH 162/16 (6ernozo
usenm).

Mopatb nutaHue 220 B Ha YTICM. Jlamnouka L1 cBeTUTbCA He AO0MmKHA. 3aMKHY Tb
Ty Mbrnep K1, namnoyka gormkHa 3acBeTuTbcs. PasomkHy Tb Ty MGnep K1, namnoyka
OOJDKHa Npoao Jhkatb CBETUTLCS.

4.9.2.4. BbINnONHWUTL NPOBEpPKY AnoAa mody ns dasbl R.
CoeanHutb Bbixoq «+» YICM c knemmon 3 mogy ns, Bbixod «-» YINCM ¢
knemmon 1 mogy nsa (pvc.4.6), namnoyka OOMMKHA 3aCB eTUTLCS.
MomeHaTbe mecTamm Bbixoabl YITCM, namnoyka cBeTUTbLCSA He OOIMKHa.

4.9.2.5. Ecnu nokasanusa YINCM He cooTtBeTcTBY 10T N.4.9.2.3 1n.4.9.2.4, 10O
NpoB epsieMbIi MO Ay NMb MOANEXMUT 3aMeHe B COOTBEeTCTB UM € n.5.9.

4.9.2.6. AHanorM4yHbiM 06pa3omM NpoBepUTb MOy v kaHanoB S u T.
4.9.3. [OwarHoctuka moayneu IGBT.

4.9.3.1. BbINonHUTL NPOBeEpPKY obpaTHbIX AnoaoB moay ns dasbl U.
CoeauHuTb Bbixof «+» YMCM ¢ knemmoi 2 moay s, Bbixof «-» YMCM ¢
knemmon 1 mogy na (puc.4.7), naMmnoyka JOorpkHa 3acB eTuTbes. NomMeHsaTb MecTamm
Bbixoabl YINCM, namnoyka CBeTUTbCS He OOoIMKHA.
CoeanHutb Bbixog «+» YICM c knemmont 1 mogy ns, Bbixod «-» YNCM ¢
knemmon 3 mogy na (puc.4.7), namnoyka JormKHa 3acBeTuTbes. [NomMeHsaTb MecTamm
Bbixoabl YIMCM, nammnoyka cBeTUTbCSA He JOIMDKHA.

MOoHTaxHas
nnaralGBT

Knemma 3

G1
El

Pasbem kabens nnarbl

Mogynb IGBT

E2
G2

' ?

6)

Puc. 4.7. PacnonoxeHue koHTakTOB MOoAy ns IGBT.
a) - BHELLHMI BuA NpoB epsaeMoro mMmogy nsi;
6) - NnpuHUMNManbLHas cxema mogy ns ¢ nnatow IGBT.

4.9.3.2. BbINOMHUTL NPOBEPKY TPaH3UCTOPOB MoAy N ¢asbl U.

e OTtcoeguHuTb pasbem kabensa nnaTol IGBT.

«  CoeanHuTb BbIXos «+» YIICM ¢ knemmoit 1 moay ns, Bbixoa «-» YINCM ¢
Kknemmou 2 mopy ns, aBbixod «Ynp.» YIMCM ¢ knemmon «G2» moay nsa (puc.4.7).

* [opatb nutanmne 220 B Ha YICM. Jlamnoyka L1 cBeTUTbCA He AoMmkKHa.
3amkHy Tb Ty MOniep K1, namnodka JoskHa 3acBeTuTbes. PasomkHy Tb Ty Mbnep K1,
naMmnoyka AOrmKHa noracHy Tb.

+  CoeauHutb Bbixoa «+» YIMCM ¢ knemmoit 3 Mofy ns, Bbixof «-» YIICM ¢
knemmon 1 mopy ns, aBbixod «Ynp.» YIMCM ¢ knemmown «G1» moay nsa (puc.4.7).
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* [Mopatb nutanne 220 B Ha YICM. Jlamnoyka L1 cBeTUTbCA He AormkHa.
3amkHy Tb Ty MOniep K1, namnouyka goskHa 3acBeTuTbes. PasomkHy Tb Ty Mbnep K1,
namno4yka AorkHa noracHy Te. OTkmtoumTe YICM.

4.9.3.3. Ecnu nokasanust YIMCM He cootBeTcTBY 10T N.4.9.3.1 M n.4.9.3.2, TO
NpoB epsieMbli MO Ay b NMOANEXUT 3aMeHe B cooTBeTcTB UM ¢ n.5.10.

4.9.3.4. AHanorm4HbiM 06pa3om NpoBepuTb Moy nu kaHanos V un W.
4.9.4. [OwuarHocTukKa uenu npeasapsaa.

4.9.4.1. YCTaHOBUTb My NbTUMETP B PEXUM U3MEP EHUSI CONPOTUB NTEHUS.

Mynb mumemp 3.4.1.

4.9.4.2. TlpoBepuTb HOpMarnbHO3aMKHY Thbii KOHTaKT perne npeasapsja.
MoaknounTb LWy Nbl My NbTUMETPA K KOHTakTaM pene npepasapsaa
(TB1 Ha puc.4.8.a). NokasaHusa npubopa [0MmKHbl COOTB ETCTBOBATh Hy JIEB OMYy
CONPOTMB NEHMIO (KaK 1 NMPU 3aKOPOYEHHbIX LUy Nax).

e

AHog guoga
npeasapsiga

e
- ll I }

«LUVIHa + »

Karton aviona npegsapsga
COEVHEH C «LLUMHOM +»

6)

Puc. 4.8. PacnonoxeHve aneMeHTOB Lenu npeasaps aa.

4.9.4.3. N3meputb CONpPOTMBIIEHNE pe3ncTopa npeasapsaa.
CTaHY Tb M30MAUMOHHY 10 TPy OKy aHoga avopa npef3apsaa.
MoaknoyYnTb OOMH LWy N My NbTUMETPa K KOHTakTy TB1, a gpy ron k aHogy avopga
(pnc.4.8.6). NamepeHHOe CONPOTUB NIEHME A0 MKHO G biTb paBHO 60 +3 Om.

4.9.4.4. TlpoBepuTb UCMpaBHOCTbL Anoaa npeasapsaa.
YCTaHOBUTb My NbTUMETP B PEXUM «MPO3B OHKM MO 0B ».
MpoBepuTb «anoa» (puc.4.8.6): npy NpsAMON NPOB OAMMOCTU MNoka3aHua npubopa

200 - 1000; npu obpaTHO NPOBOAUMOCTHU - «OOPbIB LiEnmn».
HaTtsaHy Tb n3onsiunoHHy 1o Tpy 6ky obpaTHOo Ha gmog.

4.9.4.5. Ecnu nokasaHusi npubopa He cOOTBETCTBY 10T N.N.4.9.4.2 - 4.9.4.4, 10
HeucnpasHbIN 3NEMEHT NOANEXUT 3aMeHe B cooTBeTCTBUM € n.5.12.
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4.10. AnarHocTuKa nnaTbl ApaviBepoB M Nnatbly NpaB NeHNs TMpUCTopamm.
4.10.1. CobpaTtb cxemy, Kak nokasaHo Ha puc.4.9.a, Ang 3Toro:

CoeonHuTb paHee CHATbIe wnen (bbl y npas neHna BXogHbIMU U B bIXOOHbIMA
CUNoB biMn Moay NAMW.

CoeaunHnTe NnaTy gpansepos co wreridom LM yctaHoB neHHOM Ha nnarte
npansepoB, annaty LM c ny nbTom y npaB neHns, yCTaHOB eHHbIM B pamKy. B3anmHoe
pacnorioXeH e 31eMeHTOB [OMMKHO rapaHTUPOB aTb HEB O3MOXXHOCTb UX Crly YamHOro

CONPUKOCHOB €HUA.
EI £ i
5 5 8
K] ] ed
g-s‘l g%" g&n
25 25 g5
ica isa EEL)
=% (=4 =4
o
| —
CN9
i MnaTa YnpaBneHus
TwpucTopamm
CN
g z o a D V(|(;ITI(_:‘-IHVIKBI1VIT8HVI)§I
Mnata iBepoB 540B n.3.4.5
Mnara LM Apaiteep ]
&
CN2
—
eed
CN1
MynbTt -
E) > P
YnpaBnenus VE‘ VE' : s
Pamka nynbta g k- g
co wneigom. E‘ En A [
Q o Q
E a a
13 o 1
3% 3] EL]
= = =

Puc. 4.9. Cxema npoBepku nrnat gpareepoB U
y MPaB NIeHns TMPUCTOPaMu.
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4.10.2. OtcoegnHuTb pasbem CN3 kabens nuTaHus nnaTbl ApaviBepoB, Uy CTAHOBUTb Ha
€ro MecTo pasbeM OT UCTOYHMKA NOCTOSAHH Oro HanpsxeHusa 5408 (puc.4.10).

Ul 540B 3.4.5.

& BrumaHue. byOb me eHuMamernbHbI, He My madme Mossip HOC Mb: NPoeod KpacHO 20 usema
(koHmakm P) - amo «+», yepHbil (N) - «-» (puc.4.10).

[
e
- +
-(N) - (P)
Kabenb nuTanus
nnarbl 4pariBepoB I
Puc. 4.10. MonsipHoCcTb pasbema kabens nNMTaHWs NnaTbl 4panB epos.

BkntounTtb NI 540B B ceTb 220B, gomkHa NOSIBUTLCSA MHAMKALMSA Ha gucnnee
«OnopHas yacTtota XX X Hz».

4.10.3. Tlpwu oTCy TCTB WU MHAMKALMM HEOBXOAMMO Mnocrie 0B aTenbHO 3a MEHWUTbL CHavana
ny nNbT y npaB neHus, 3atem nnaty LM, Ecnn HecooTBeTCTB e He yCTPaHeHO, TO NPUYMHON
HencnpasHOCTU ABNAeTCA nnata ,qpa|7|B €poB, KOTOpad noaneXxut 3ameHe.

4.10.4. Ecnu Ha aucnnee BbICBeYuBaeTcsa oaMH U3 KOJOB OUMOBKM, TO AanbHelwas
AvarH ocTuka nNpoB oaMTCS My TeM MocrefoB aTeNbHON 3a MEH bl COCTaB HbIX YacTen
npeobpa3oBaTtens Ha 3aBef4oMO MCMpaBHbIe.

Cnucok coobLueHn 0 HeMCNpaBHOCTU Ha Aucnnee npeobpas3oBaTens YacToThl U
[ENCTBUIA MO UX YCTPAHEHWIO, NpUBEeAeEH B rnaBe 8 «Bo3MOXH ble HeMCNpaB HOCTW»
Py koBOoACTB @ NO SKCNIy aTaumu.

4.10.5. MNepeBecTnynpasneHne MY B MECTHbIN PEXUM, y CTAHOB UTb OMOPHY 0 YacTOTy
5y, npenTn K oTOOpaKeHWo B bIXOAHOW YacTOTbl U nogatb komaHay «IMYCK».

4.10.6. MpoBecTu namepeHue ynpasnsoLW UX CUrHaNoB nnatbl ApakBepoB.

BkntounTb nuTaHme ocuunnorpada. YCTaHOBUTb BEepTUKanbHy 10 pass épTKy 5
B/pen, ropusoHTaneHyto 5 mkCek/gen. MogknoyumTb B bIB oAbl ocumnnorpada K BbiB ogam
G n E kaHana «-U» pasbéma CN16 (puc.4.11).

Ocuyunoepag3.4.6.

Puc. 4.11. PacnonoxeHue B biBOAOB Y Npas neHnst mogy namu 1IGBT.
a) obwmn Bug; 6) yBenmyeHHblh Bug pasbema CN16.
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MpvmMepH bIM BuA ocumnnorpaMmMel npe AcTaBreH Ha puc.4.12.

500v/ @ & 1000s 50008/ Swp § W 200%

_____________ BepxHun
D EEE—— YPOB EHb

'_/ nMnynbCcoB

\ HvokHWIA

—— YPOBEHb
nMnNynbCcoB
MepenHui 3agHuin ppoHT
b poHT -~ nmnyneca
nMnynbca
*
Puc. 4.12. Ocuunnorpamma y npasnenuns IGBT-mogy nem (5 mkCek/gen,
5B/ pen).
Y ucnpaBHoro kaHana.
*  HWXKHWIA Yy pOBEHb MMMy NMbCOB YNpaB neHus coctasnaeTt -9 .... -12 B.
* BEPXHWUIA Yy pOBEHb UMIY NIbCOB Y NPaB JIEHUs] HAXOAUTCS B AnanasoHe
10...17 B.
e Bpems (p OHT) HapacTaHWs MMMy fbCca y NpaB fEHUs JOMKeH ObiTb MeHee
10 mkCek,

B npoTtvBHOM cny 4ae nnata ApanBepoB CYMTAETCH HEUCNPaBHON N NOANEXUT
3ameHe.

4.10.7. Bbinonuute nN.4.10.6 ans BbiBogoB G u E kaHana «+U» pazbéma CN16, a 3atem
COOTB E€TCTBYHOLUMX BbIBOAOB pasbémoB CN17, CN18. B cnyyae HemcnpaBHOCTU OQHOMO

M3 KaHanoB nnaTta gpa "B €pOoB NOANEXUT 3aMeHe.

4.10.8. [lpoBepuTb UCNPaBHOCTL pPefne BKIYEHMS B EHTUNATOPOB .

—

KoHTakTbl pene

yrpaBneHus
BEHTUNATOPaMun
oxnaxaeHus M4.
CN1
Puc. 4.13. BbiB oAbl pene BKMOYEHNSA B EHTUNATOPOB .

YCTaHOBUTb My NIbTUMETP B PEXUM «3y MMepa.
MpoBepuTb UCNpaBHOCTb pere:
« [lpv nogaye KoMaH bl My CK pene AOSMKHO 3aMKHY ThCS.
« [locne nogayn KoMaHApl CTOM pPe e paso MKHETCS TONbKO Yepes
HECKOMbKO MUHY T.
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4.10.9. MMpoBecTn namepeHue ynpasnsioL UX CUrHaNoB nnatbl ynpaBreHus
TMpUCTOpamu.

YcTaHoB UTb BepTuKanbHy 10 pa3sépTtky 1 B/pen, ropusoHTanbHy to 200 mkCek/gen.
MoaknoymnTe BbIBOALI ocuunnorpada K BbiBogamMm 4 n 5 AMOOHO-TU PUCTOPHOrO MO Ay NS
dasbl “R” (puc.4.14).

/!\\ BHumaHue. lNpu duazHoc muke modyns IRKH 162/16 (yepHozo ysenma) obpamume eHUMaH ue
4o KnemMmbl 4 U 5 'y Heeo pacnonoxeHb! Mpo mueorn onoxHo modymo SKKH 162/16 (6ennoeo

usenm).

BbiBOAbI MOgYNs
dasbl“R” ans
NoAKMoYeHns
Lynos
ocuunnorpapa

Puc. 4.14. Pacnonoxe Hue BbIB0OOOB Y NPaB NSLWMX AUO0LHO-TUP UCTOPH biM
Moay nem dasbl «R».

MpuUMepH blii BUA OCUMINO rpaMMbl Npe AcTaB fieH Ha puc.4.15.

1.00V/ + 2000s 2000%/ Stop £ 210%

1A A

Puc. 4.15. OcuunnorpamMma y npae fieHUst AVOOHO- TUPUCTOP HbIM
mMogay rnem (200 mkCek/gen).

CwvrHan y npaB fieHnst TMPUCTOPOM A0 SPKEeH MMeTb aMnnTy gy +1...2 B u yacToTty
2,5-3 kY. B npoTMBHOM Cry Yae nnaTay npasieHUs TMpMCTOpaMmK MO ONEXUT 3aMeHe.

4.10.10. BeinonHutb n.4.10.9 ana BeiBoAoB 4 n 5 Ang ANOAHO-TU PUCTOPHbBIX Moay Nen
a3 “S” n “T". B cny4ae ecnu oavH U3 KaHarnoB HeucnpaseH, nnaTay npasneHns
TUPMCTOPaMM NOANEXNT 3aMeEHe.

4.10.11. NopaTb komaHay «CTOlM», cHATb nuTaHne ¢ UM 540B n oTkmiountb pasbem CN3
Ha nnarte apanBepoB.
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4.11. OAnarHocTuka TepMogaTymka.

4.11.1. OTcoeguHuUTb pasbem gartdunka TemnepaTy pbl CN8 oT nnaTbl gpanB epoB
cornacHo n.6.16.3.

4.11.2. YcTaHOBUTb My MbTUMETP B PEXUM M3MEP EHNSA CONPOTUB NEHWS.

4.11.3. ToaknmiouuTb Ly Nbl My NbTUMETPA K BbiBogaM TepModaTtdyuka. MokasaHus
npuGopa A0MmKHbl COOTBETCTBOBaTb «00pbLIBY Lienu» (Kak v NpU pa3oMKHY ThIX LUy Nax).

MNpume yaHue. B criy yae npyMeHeHnst B Ka4ecTB e TepMoaaTymka
TepMop e3nucTopa ero ConpoTUB NEHNE NPWU KO MHATHOW TeMn epaTy pe AOMMKHO COCTaB NATb
22...24 kOwm.

4.11.4. Ecnwn nokasaHus npubopa He cooTBeTCTBY 10T N.4.11.3, TepmofaTyunk noanexuT
3ameHe.

4.12. Mopgaya nuTao Wero Hanp skeHms n komaHabl «MY CK».

4.12.1. Ecnu paHee Gbin BbIIBNIEH HEUCMNPAB HbIA CUOB OW NPeAoXpaHUTE Nb, TO
HeobxoaM Mo ero 4eMOH TMPOBaTb COMMacHO M.6.7 1 NOAKMIOYNTL BMECTO HEro AB e
nocrneaoB atenibHO COEAWHEHH ble NnaMn bl.

Jlamnbl coeduH eHble rocriedosamernbHo 3.4.8, cenb 3® ~3808B 3.4.2.

Mpv nogaye nuTaHWsa 1 NPy NCNPaBHOM CUINOBOW YacTh Nammbl 3aropsaTcs n by oy T
yracatb No Mepe 3apsiaa 6rnoka koHAeHCaTOpPoB, a K KOHLY 3apsiila eMKOCTEN [OMmKHbI
elle pa3 MOpPrHy Tb (OTKMOYUTCA Lenb npeasapsga). MoxeT nosaBuTbCa MHAUKA LnA
HencnpaBHocTn «HeT U Ha IGBT PUF» o3Hauatollee 00pbIB NpeaoxpaHnT ensl, KoTopoe
Heobxoanmo copocute kHonkon «C TOM/CBPOC». Mpwu HencnpasHOM CUIOB O YacTw,
namnbl 6y iy T NOCTOSIHHO rOpeThb.

4.12.2. Mogkmountb MY k cetn 3® ~380 B, kak nokaszaHo Ha puc. 4.16.
Mopatb HanpskeH e NMTaHus Ha nNpeobpa3oBaTerb, AOMKHA NOSIB UTLCSA
UHaVKaums Ha gucnnee «OnopHasa yactota XX X Hz».

4

380 B e R EI-7011
50 'y © \'k S
o _— T

Puc. 4.16. Mopkntouenwue MY k cetn 3¢ 380B.

4.12.3. Tpu oTCy TCTB MU MHAMKaLMM HeobXxoa4MMO nocrie JoB aTeflbHO 3a MEHWUTb CHavana
ny nNbTy npas nexus, 3atem nnaty LIM. Ecnv HecooTB eTCTB ME He yCTpaHeHo, TO NPUYNHON
HencnpaBHOCTU ABNAETCA Nrarta ApanBepoB, KOTOpasi NOANEXUT 3aMeHe.

4.12.4. Ecnu Ha aucnnee BbiCBeYMBaeTcsa oauH U3 KOJOB OLUMOBKM, TO AanbHelwas
AmarH ocTuka nNpoB oaMTCS My TeM MocrefoB aTeNbHON 3a MEH bl COCTaB HbIX YacTen
npeobpa3oBaTtensi Ha 3aB e4oMO MCMpaBHbIe.

Cnucok coobLueHn 0 HeMcnpaBHOCTU Ha Aucnnee npeobpas3oBaTens YacToThbl U
[ENCTBUIA MO UX YCTPAHEHWIO, NpUBeAeEH B rnaBe 8 «Bo3MOXH ble HeMcnpaB HOCTW»
Py koBOACTB @ NO SKCNI aTaumu.

4.12.5. TlepelT B MECTHBIN PEXMM Yy nNpaBrieHus. [epenTn kK 0TOOpaxeH o B bIXOOHOW
yacTtoTbl. HaxaTb kHonky «[1YCK», yactoTa formkHa nnaBHO yBenMumBaTbCcs. Haxatb
kHonky «CTOIll», BbIxogHas YacToTa AOrKHa MMaBHO Y MEHbLUMTLCA A0 Hy Nsi.

4.12.6. OtkmounTtb 380 B, goxpatbcs noka npeobpasoBaTenb pas3p SauTCs.

MNpume yaHue. [1n9 GbICTPON pa3pAaaKku KOHOEHCATOPOB 3BEeHa NOCTOSHHOIO TOKa,
MOXXHO NMPUCOEAUHUTL OB € NocnefoBaTenbHO COEAMHEHH bie Namm bl HaKanuB aHus K
CUINOB bIM KNeMMaM NpeoBpasoBaTens «+» N «-».

4.12.7. Ecnv BMeCTO CUIOBOrO NpefoxpaHuTe N BbifM y CTAHOB NIeHbl Namnbi
HaKanve aHus, TO 3aMEeHNTb UX Ha MCMPAB HbI NPeaoXpaHnTe Mb.
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4.13. [inarHocTMKa BEHTUNSATOPOB M Lienen nx nutaHus.

540B

~380B

a) 6)

Puc. 4.17. PacnonoxeHue BEHTUNATOPOB W NpeaoxpaHuTens
BEHTUNATOPa oXnaxaeHns paguaTopa.

1 - GOKOB Oi BEHTUIATOP;
2 - BEHTUNATOP OXJIaXkKaeHWs1 paauaTopa;
3 - OBepua oTceka NpeaoxpaHuTe s BEHTUNSTOpa OXMNaxaeHus paguatopa.

4.13.1. MNopaTb NUTaHWe Ha npeobpasoBartenb cornacHo n.4.12.2.

4.13.2. MepeBecTun N4 B MECTHBIA pPEXUM, Y CTAHOBUTL OMOpPHY 10 YacTtoTy 50 'y 1 nogaTb
komaHay «IMYCK», npu aTOM JOMMKHbI 3aB paLlaTbCs B EHTUNATOP bl.

4.13.3. BusyanbHo NpoBepuTb B palleHue. Ecnu Hab niogae Tcs HEHOpMabHBIA Ly M 1
BMOpauus, TO BEHTUMSTOP MOAMNEXKUT 3a MEHE.

4.13.4. Ecnu He BpallaeTCcs OAMH U3 BEHTUMNATOPOB, TO OH MOAJSIEXUT AMarHOCTUKE.

[ na aToro Heo6xoaM Mo ero Ae MOHTUPOBaTh COrMacHo pasgena 6 u nogatb
nutaHue 220B nepeme HHOro Han psXKEHU S1 Ha ero Kre Mmbl.

Ecnu He BpallaeTcs BEHTUNATOP OXNaXAeHns paguaTopa, To NPUYUHON MO XKET
ObITb Npo6on ero NpeAoxpaHuTens, Npu aToM Oy AeT ropeTb CB EeTOAMO HE UCMpaB HOCTU

npegoxpannTens. Ero MoXHO yBuaeTb, eCcrium OTKpbITb ABepLy oTceka npegoxpaHutens 3
(puc.4.17).

Ecnun nocne 3ameHbl BEHTUNATOPaA Ha 3aB e40MO UCMpaB HbIA B paLLeHMs He
NnosiB UNocb, TO HeobxoaMmo ana rTHOCTUpPOBaTb Uenn NnnTaHuA.

Mnara Bentunarop
[paiisepos OXaxKa eHns
pm— == 1 pagvaTopa
| cNs ! .
ﬂ CN3
) rpe—---i-
: i = !
R ! - '[] Fun Fuse;
s 380 L ! I (104)
400/415 i ! i -
v = e . _._. 1
440 - : '
460 % CN1 Bokosoit
0 » BEHTUNSATOP
Puc. 4.18. Cxema Lenen NnuTaHnus BEHTUNS TOPOB U NnaTbl Ap aliB epoB.
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4.13.5. [varHocTuka TpaHc dopmaropa.
Mopatb komaHgy «CTOlM». CHaTe nutaHue MY 1 goxpaTbcsa noka

npeobpa3oBartenb paspsauTcs.
OTknounTb pasbeM CN8 Ha nnaTe npegoxpaHuTe nen.
YCcTaHOB UTb My MBTUMETP B MOMOXEHUE N3MEPEH USI CONPOTUB NTEHUS.

/ Myne mumemp 3.4.1.
OfvH LWy N coeanHNTbL C KOHTaKTOM NPOBOAA YEePHOTO LB eTa, a BTOpoWn

nocnenoB aTenbHO COeAUHSATL C KOHTaKTa M1 NPOBOAOB KOPUYHEB Or0, KPAaCHOrO, XerToro,
cuHero n d¢umoneToBoro LBeToB. Cxema U3MepeHuit 1 pesy NbTaThl y Ka3aHbl Ha puc.4.19.

N

€
<
<
€

13,5- 14 Om

14,5 - 15 Om
15,5- 16 Om
16,5- 17 Om
17,5- 18 Om

Puc. 4.19. Cxema guarHocTuMku TpaHc oopmMaTopa.
4.13.6. [dwnarHocTuka perne BKIIOYEHMS BEHTUNATOP OB, NPOMU3BOAUTCS cormnacHo n.4.10.8.

4.14. TlpoBepka Ha fnaMnbl Haka NinB aHNnS.

4.14.1. MoaknMo4nTb TPU Namn bl COEQNHEHHbIE MO CXEMEe «3Be3aa» K B bIXOOHbIM
knemmam U, V n W npeobpasosatens 4yactoTel. [Nogate nutaHme ~380 B 3¢ cornacHo

n.4.12.2.

&
Jlamnbl coeduHeHHbIe «38e300U» 3.4.6.

Q u

380B . ) EI-7011 |,
1

50 Iy o ~ - y

Puc. 4.20. Mogakntoyexue MY k cetn 3¢ 380B.
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4.14.2. YcTaHoBMUTb OnopHy 1o YacTtoty 3 'y nnogatb komaHgy «[MYCK» Ha
npeobpa3oBatenk. JlaMnbl 4OMKH bl FOPETb PaB HOMEPHO U CUMME TPUYHO; B CIly Yae eciu
ofHa 13 fiaMn He ropuT, UNW SPKOCTb amn pasnuyHas, 3ameHutb nnaty LM (n.5.2).

4.14.3. Ecnu nocne 3ameH bl NnaThbl LeHTpabHOr0 Npoueccopa He y Aanocb AoouTbes
paB HOMEPHOro CBeYeHns rnamn, Heobxoanmo 3ameHnTb nnaTty apavisepo (M.5.6) unu
moay nb IGBT cooTBeTCTBYIOLWWEro KaHana.

4.15. lNMpoBepka Ha OBuraTen..

4.15.1. TlopkmioYnTb 3MeKTpoasuraTerns K BbixogHbM knemmam U, V, W (puc.4.21).
4.15.2. lMopaTtb nutaHmne ~380B cornacHo n.4.12.2.

4.15.3. [pouutatb crieqy owme napaMmeTpbl, yCTAHOBNEHHbIE NOMb30B aTeneMm:
3HaveHus koHcTaHT: CD-010 - CD-012; CD-019; CD-020; CD-030; CD-032.
L BHumaHue. NpedsapumernbHO 3anucanb meKyujue 3Ha4eH Usi 3mux KOHC maHm Ha
€80600HOM rorie Kap MOYKU peMOoHma Onsi oc/1edyrouweeo 80CC MaH O8IIEHUS.

4.15.4. Ha mecTHoM ny nbTe y npas neHus MY Haxatb kHonky MECTH/OWUCTAHL, (npu
aToM nuamkaTtopbl YIP n PElI Ha ny nbTe gomkHbl noracHy Tb). KHonkamu O, Oy cTaHOB UTb
3agaHue YacTtoTtbl 50 'y, Haxatb kHonky «[MYCK» Ha ny nbTe y npaB nexus. [BuraTtens
OOJDKEH 3amny CTUTLCH, BbIxogHas YactoTa MY gomkHa nnaBHO yBennyms atbCs A0
3agaHHoro 3HavyeHus. MepesecTn MY B pexunm oTobpakeHus B bIXOQHOTO TOKa.

4.15.5. C noMOLLbI0 TOKOBbIX KMeLLe i NPOM3BeCcTM MU3MepeHne BbIxodHoro Toka MY no
Kakgon BbixogHou dase (U, V u W).

Tokosblie knewu 3.4.10
4.15.6. BblMucnnTtb cpegHee apymMe TUHECKOE 3HAaYeH e B bIXOAHOrO TOKa U CpaB HUTb
ero ¢ nokasaHvsmMu ny nbTay npas nexHus MY (BoixogHon ToK).
Icp = (|1+|2+|3)/3
PasHuua mMexagy 3TMKM 3Ha4YeHUsIMKM [OMMKHa cocTaBNsiTb He Gonee + 10%.
OTKMOH €eHNE 3HaYeHUI TOKOB |1, Iz, I3 Mexay cobol Takke He OOMMKHO npeBbiwaTe + 10%.

4.15.7. Ecnwn npu npoBepkax no n. 4.15.6 BbisB NeHo kakoe-nmbo HecooTB eTCTB e,
Heobxoanmo 3amenutb nnaty LM (n. 5.2). Ecnv nocne 3ameHbl nnatbl LM
HeCcoOoTBeTCTBME He yCTpaHeHO, HeobX0AMMO nocredoB aTeNbHO 3aMeHUTb CHavana

nnaty Apaiisepos (N.5.7), 3aTemM noovyepenHO JaTyuku Toka (n. 5.6) Jo y cTpaHeHus
HEecoOTB ETCTB USI.

4.15.8. MNopaTb komaHay «CTOM». CHATb nuTaHue MY.

4.16. lpoBepka uenen y npas feHus.

4.16.1. Moakno4nTb NOTEHUMOMETP K BXOAHbIM kKnemmam y npaBnenusa FS, FV, FC, kak
nokasaHo Ha pucy Hke 4.21.

4.16.2. TMopknounTb OOMH N3 KOHLOB MNMPOB ONIOYHONM nepemMblvky (puc. 4.21) kK knemme
SC. MNoaknoYnTb 3MeKTpoaB UraTenb COOTB €TCTBY OLEN MOLHOCTU K B bIXOOHbLIM
knemmam U, V, W.

lNome Hyuome mp u nepemsidka 3.4.9.

29



Cetb~380B
50 'y 30

El-7011

s1
———————— s2

________ S3
________ S4

S5
““““ S6
SC

3apnaHve

4acCTOoThbl
Fl

FC

Puc. 4.21. [vnarHocTrka BXOAHbIX U BbIXOOHbLIX Lienen
y npaBs neHus npeobpasosatens EI-7011.

4.16.3. 3anporpammupoBaTb B COOTBETCTB MU C Py KOBOACTBOM MO 3KCMIy aTtauun
El-7011 cneay towme 3Ha4YeHUA KOHCTaHT:

’!\ BrumaHue. ﬂpedeapumeano 3anucanb mekywue 3Ha4eHUus 3mux KOHC ImaHm Ha

ICGO6O@HOM roJsie Kap mo4yku pemMoOH ma onsa nocnedyfou(eao 80CC maH 08JIeHUH.

¢« CD-002=3 YnpaB neHue oT BHeWHuX kHonok My ck/ CTton,

3ajaHvie 4acToTbl OT BHELLHErO NOTEHL MOME TPa;
XapaktepucTuka U/f npeobpasosatenst yactoTel 380 B / 50 I'y;
3HayeHve onopHon 4acToThbl 1;

3HayeHne OnopHOM YacToThl 2;

« CD-010=0
e CD-026 =20.0
e CD-027 =30.0

« CD-035=0 Knemma S1 - Bnepea/Cron;
Knemma S2 - Hasap/CTon;
e CD-036=2 Knemma S3 — BHe wHsa HencnpaBHocTb (HO koHTakT);
« CD-037=4 Knemma S4 — C6poc 3awuThbi;
e CD-038=9 Knemma S5 — MHoOrocTy neH4atoe pery nmpoBaHue ckopocTu 1;

e CD-039=10
« CD-040=0
« CD-041=1
« CD-042=0
« CD-048=0

Knemma S6 — MHOTOCTY neH4YaToe pery fiMpoB aHne CKOpPoCcTH 2;
Knemmbl MA-MB-MC - HeucnpaBHOCTb;

Knemmbl M1-M2 — Bo Bpems BpalleHus:;

Knemma FV — 3agaHue yactotbl curdanom 0...10 B;

Knemmbl AM-AC - BbixogHas 4acToTa;

Meperitn B ANCTAHUMOHHbIN peXxuM (MHAMKATOP bl «ANCTAHUMOHHO YNp 1 Per» AomkHbI

3acBeTUTbCH).

4.16.4. C nomoLlblo My MbTUMETPA B PEXUME U3MEPEHNS Ham pskeHus V= name putb
HanpsbkeHne mexay knemmamum FS un FC — gomkHo 6bimb +12 B.

4.16.5. [poBepuTb C NOMOLLLIO MY NIbTUMETPA B peXunMe «rnpoBepKa Lenu», 41o
Pa30oMKHY Tbl KOHT aKT bl B bIXOAHbIX pene MA-MC 1 M1-M2 1 3aMkHY Tbl KOHTaKTbl MB-MC.

4.16.6. YCTaHOBMWTb C MOMOLLBIO BHELLHEr0 NOTE HUMOMETP a OMOPHY 0 YACcTOTy NPUMEPHO
10 Ny, coeauHNTb CBOBOAHLIN KOHE L}, NepeMbldku ¢ knemmown S1. [iBuratens HauyHET
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nnaBHO Pa3roHATLCSA A0 3a4aHHON MO TEHLUMOMET pOM onop How YacToThl (10 M), Ha
ny nbTe JOJMKEH CBEeTUTbCS HankaTop «BpaleHne Bnepeo». YCTaHOBUTb OMOPHY O
yacTtoty 50 Nu. Buratens AomkeH nnasBHO pasorHaTecsa Ao 50 Mu.

KoHTakTbl penie M1-M2 gomkHbl 3aMKHY Tbes. Ha knemme AM oTHocuTenbHo AC
npu BbixogHon yactoTte 50,0 My AomkHO ObITb HanpsbkeHne +10 B. OTcoeamHutb
nepemMblyKy OT Krnemwmbl S1.

4.16.7. MosBTopuTtb N. 4.16.6 ANa BXoda S2, npu 3TOM ABuUratesnb OOSPKEH BpallaTbCs B
NPOTMB OMOJIOXKHO M HanpaBfeHnW, a Ha Ny fibTe - CB EeTUTbCA MHAUKaTop «BpaleHne
Hasag». OTcoeamHnTb NnepemMbiiKy OT KneMMbl S2.

4.16.8. CoeauHuUTb CBOOOAHbLIN KOHEL, NepeMbIMKK ¢ knemmon S3. Ha aucnnee gomkHa
oTobpasntbes oumbka «EF3 BHe LLHSs1 HeucnpaBHOCTb (knemma 3)». [poBeputb
TeCTepoM, YTO NMpu 3TOM KOHTakTbl MA-MC 3aMKHY Tbl, @ KOHTakTbl MB-MC — pa3o MKHY Thbl.

4.16.9. OTcoeauHUTb NepemMbidKy OT Knemmbl S3 1 kpaTkoB pemeHHo (0,5 ¢) coeanHuTtb
ee c knemmon S4. Ha gucnnee nHamkaums oWwWMOKW JOMKHA UCHE3HY Tb U AOIMKHA
BbICB eTUTbCA Hagnucb «OnopHas YactoTa 50.0 Hz».

4.16.10. CoeanHuTb NepeMbiiKy € knemmon S5. Ha gucnnee gormkHa otobpaxartbecsa
onopHasa yactoTta 20.0 Iu.

4.16.11. OTcoeauH UTb NepeMbidKy OT Krnemmbl S5 1 coegnHuTb ee ¢ knemmon S6. Ha
aucnnee goJpkHa otobpakatbesa onopHas yactoTta 30.0 Mu.

4.16.12. 3anporpammvpoBaTb B COOTBETCTB MU C Py KOBOACTBOM MO aKcnry atauum El-
7011 crneny oWmMe 3HAYEHNUA KOHCTaHT (3Ha4YeH U ocTallbHbIX KOHCTaHT,
3anporpamMMmnpoB aHHble B M.4.16.3 — He MeHsITb):
¢« CD-042 =1 Knemma Fl — ocHOBHOE 3aaHKe 4acToThl;
e CD-043=0 Knemma Fl —B noteHumansHom pexwume 0...10 B (y cTaHOBUTb
nepembiky JP3 Ha nnate LM B HukHee nonoxeHune (puc 4.22).

Mepembika JP3
Mnara Un

EI-7011

Puc. 4.22. Mepembiika JP3 Ha nnaTte LM EI-7011.

4.16.13. OTcoeamH UTbL NPOBOA Y NpaB NeHns OT knemmbl FV n noacoeanHnTb ero K
knemme Fl. YcTaHOBUTb NOTEHUMOMET POM OnopHY o YyacTtoty 50 u. MNogatb koMaHay
«[MYCK». [JBuraTenb OomkeH nnaBHO pasorHaTbcs go 50 IMu.

4.16.14. BoccTaHOBUTb NOMb30B aTeNbCKNe 3Ha4YeHnst KOHCTaHT (M.4.16.3). YcTaHoB UTb
nepembiky JP3 Ha nnate LI B BepxHee nonoxexue (puc 4.22).

4.16.15. Ecnn obHapy eHo xoTa 6bl ogHO HecooTBeTcTBME B N.N.4.16.4...4.16.13, nnaTa
LN EI-7011 nognexut 3ameHe (n.5.2).

4.17. lNMocne 3aBepLUeH s AnarHOCTUKU:

Ecnv pemMOHT rapaHTUiHbIA — NPUCTY NUTb HENOCPEACTB €HHO K PEMOHTY B
COOTBETCTBUM C pa3geriom 5;

Ecnu peMOHT He rapaHTUNHbIn — 0 GOP MUTb «AKT MO pe3y NbTaTam ocMoTpa 1
anarHocTtukm» 1 nepegaTtb MY Ha cknag yvacTka peMoHTa;

Ecnn B npouecce AnarHoCTVMKM HeMcnpaBHOCTU He Bbinn oBHapy XeHbl, TO
npon3B ecTK MPOroH npeobpasoBarens ¢ anekTpoasuratenemM B TedyeHne 30 MUH B
cootBeTcTBUM C N.4.15. 3aTem cBA3aTbCA ¢ 3aka3ynKoOM AN BbIACHEHUS xapakTtepa
npeTeH3nn.
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5.1.

5. BNOK-CXEMbI NMPOLLECCOB PEMOHTA

3ameHa ny nbTay npas eHna.

Pa36opka

6.1. lemoHTaX
BepPXHeN KpbILIKK

'

6.2. JemMoHTaX

C6opka

7.24. YcTaHOBKa
BepXHeW KpbILIKK

T

7.23. YcTaHOBKaA

5.2. 3amena nnatwl L.

-
nynbTa ynpaBfieHus nynbTa ynpaBreHus
Pa36opka C6opka
6.1. n":Mo“Ta”‘ 7.24. YcTaHOBKa
BepXHEeW KpbILWKN BepXHel KpbILIKM
6.3. JemMoHTaX 7.22. YcTaHOBKa
pamMKu nynbTa co paMKu nynbTa co
wnendom wrnencpom
6.4. lemoHTaX .| 7.21. YcraHoBKa
mnatbl LN v nnate! UM
5.3. 3ameHa cunosoro npegoxpaHuTens.
Pasz6opka C6opka
6.1. JemMoHTaX 7.24. YcTaHOBKA
BepXHeN KpPbILKN BepXHen KpPbILKU
l A
6.7. eMoHTax > 7.18. YctaHoBKa

npeaoxpaHuTens

npeaoxpaHuTen s
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5.4. 3ameHa nnatbl NpeaoxpaHuTe nen.

Pa36opka

6.1. JemMoHTaX
BEpXHEW KpbILWKN

i

6.5. leMoHTaX

C6opka

7.24. YcTaHOBKa
BEpPXHEN KPbILKN

T

7.20. YcTaHOBKa

5.5. B3ameHa nnatbl BapuCTOPOB.

nnartbl - nnarbl
npeAoxpaHuTenen npepoxpaHuTenemn

Pa36opka C6opka
6.1. JemoHTaX 7.24. YcTaHOBKA
BepXHeN KpPbILKN BepXHen KpPbILKU
6.6. fleMoHTax > 7.19. YctaHoBKa

nnatbl BapuctopoB

nnaTtbl BapuctoposB

5.6. 3ameHa gatymka Toka.

Pasz6opka

6.1. JeMOHTaX
BepPXHeN KpbILIKK

Y

6.8. leMoHTaX
nfaHK1 [aTyuKoB
ToKa

Y

6.9. JemMoHTaX
AaTyuka Toka

C6opka

7.24. YcTaHOBKa
BepXHen KPbILKU

]

7.17. YcTaHOBKA
NNaHK1 [aTYnKoB
TOKa

]

A4

7.16. YcTaHOBKa
AaTtymka Toka
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5.7. B3ameHa nnatbl gpaliBepoB.

Pa36opka

C6opka

6.1. leMOHTaXX BepXHEW KPbILIKKN

7.24. YcTaHOBKa BepPXHEN KPbILIKN

v

X

6.3. [leMOHTaX pamMKu nynbTa
ynpaBneHus co wnendom

7.22. YcTaHOBKa paMKu nynbTa
ynpaBneHus co wnendom

Y

]

6.4. OemoHTax nnatbl LiMN

7.21. YctaHoBKa nnatbl LM

v

}

6.6. [leMoHTaX nnaTtbl BapMcTopoB

7.19. YcTaHOBKa nnatbl BApUCTOpPOB

Y

A

6.8. [leMOHTaX NJIaHKM JAaTYNKOB
TOKa

7.17. YcTaHOBKA NNaHKM JaTYMKOB
TOKa

v

A

6.10. lemoHTaXx 61noka
KOHAEHcaTopoB

7.15. YcTaHOBKa 6n1oka
KOHAEHcaTopoB

v

}

6.16. [leMoHTaX nnaTbl ApanBepoB

7.11. YcraHOBKa nnatbl ApaiBepoB

5.8. 3ameHa nnaTbl y NpaB NeHUsi TUPUCTOPaMK.

Pa36opka

C6opka

6.1. [leMOHTaX BepXHer KpPbIWKKU

7.24. YcTaHOBKA BEPXHEWN Kp bILIKU

v

X

6.3. leMOHTaX paMKu nynbTa
ynpaBneHus

7.22. YcTaHOBKa paMKu nynbTa
ynpaBneHusi

Y

]

6.4. OemoHTax nnatbl LiMN

7.21. YcraHoBKa nnatbl LN

Y

A

6.6. [leMoHTaX nnatbl BapMcTopoB

7.19. YcTaHOBKa nnatbl BapuCTopoB

Y

A

6.8. leMOHTaX NNaHKM 4aTYNKOB
TOoKa

7.17. YcTaHOBKa NflaHKuM AaTYnKoB
TOKa

v

}

6.10. JlemoHTax 6noka
KOHAEHcaTopoB

7.15. YcTaHOBKa 6noka
KOHAEHcaTopoB

v

3

6.17. [leMOHTa X nNnaTbl yNnpaBreHU s
TMpUcTopamm

7.7. YcTaHOBKa nnatbl ynpaBrieHu s
TUpUcTopamm
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5.9. BameHa Ouo AHO-TMPUCTOPHOrO MO Ay nsl.

Pa36opka

C6opka

6.1. leMOHTaXX BepXHEeN KPbILKN

7.24. YctaHOBKa BepXHEWN KpbILIKK

v

5

6.3. leMOHTaX pamMKu nynbTa
ynpasneHus

7.22. YcTaHOBKa paMKu nyrnbTa
ynpasneHus

Y

A

6.4. demoHTax nnartbl LiMN

7.21. YctaHoBKa nnatbl LM

Y

A

6.6. [lemoHTaXx nnatbl BapUcTopoB

7.19. YctaHOBKa nnatbl BapuctopoB

v

]

6.8. leMOHTaX NNaHKU A4aTYNKOB
TOKa

7.17. YcTaHOBKA NfaHKU AaTiuKkoB
TOKa

v

}

6.10. JemoHTaX 6noka
KOHAEeHcaTopoB

7.15. YcTaHOBKa 6noka
KOHAEeHcaTopoB

v

}

6.19. leMoHTaX AUOAHO-
TUPUCTOPHOro MoAayns

7.6. YcTaHOBKa AMOAOHO-
TUPUCTOPHOro MoAaynsi

5.10. 3ameHa mogy ns IGBT.

Pa36opka

C6opka

6.1. [leMOHTa>X BEepXHEN KPbILKKN

7.24. YcTaHOBKA BepPXHEWN KPbILKKU

v

}

6.3. [leMOHTaX paMKu nynbTa
ynpaBneHus co wneridgom

7.22. YcTaHOBKa paMKu nynbTa
ynpasneHus co wnedom

v

A

6.4. JemoHTax nnartbl LI

7.21. YctaHoBKa nnatbl LM

Y

5

6.6. lemoHTax nnaTbl BapMCTOpPOB

7.19. YctaHOBKa nnaTtbl BapMCTOpPORB

Y

)

6.8. leMOHTaX NMaHKN AaTYNKOB
TOKa

7.17. YcTaHOBKA NMaHKU OaTYMKOB
TOoKa

v

}

6.10. leMoHTaX 6noka
KOHOEeHcaTopoB

7.15. YcTaHOBKa 6roka
KOHOEeHcaTopoB

Y

]

6.20. lemoHTax moayna IGBT

A

7.5. YcTtaHoBKa moaynsa IGBT
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5.11. 3ameHa pesucTopa npegsapsga.

Pa36opka

C6opka

6.1. [leMOHTa>x BepXHen KpPbILKU

7.24. YcTaHOBKA BEPXHEN Kp bILKKU

v

X

6.3. [leMOHTaX paMKu nynbTa
ynpaBneHus

7.22. YcTaHOBKa paMKu nynbTa
ynpaBrneHus

Y

]

6.4. OemoHTax nnatbl LiMN

7.21. YcraHoBKa nnatbl LN

Y

A

6.6. [leMoHTaX nnaTtbl BapuMcTopoB

7.19. YcTaHOBKa nnatbl BapuCTopoB

v

]

6.8. leMOHTaX NNaHKMU AaTYNKOB
TOKa

7.17. YcTaHOBKa NflaHKuM AaTYMKoB
TOKa

v

}

6.10. lemoHTaXx 6noka
KOHAEHcaTopoB

7.15. YcTaHOBKa 6noka
KOHAEHcaTopoB

v

3

6.15.2. leMOHTaXx pe3ucrtopa

7.8.2. YcTaHOBKa pe3ucrtopa

npeasapsaa npeasapsaa
5.12. 3ameHa gnopa npegsapsaga
Pa36opka C6opka

6.1. leMOHTa> BepXHEW KPbILWKN

7.24. YcTaHOBKA BepXHEW KPbILKKN

v

]

6.3. leMOHTaX pamMKu nynbTa
ynpaBneHus

7.22. YcTaHOBKa pamMKu nynbTa
ynpaBneHus

Y

A

6.4. JemoHTax nnatbl LM

7.21. YctaHoBKa nnatbl LM

Y

A

6.6. leMOHTax nnaTtbl BaApUCTOpOB

7.19. YcTtaHOBKa nnaTtbl BapMCcTOpOB

v

}

6.8. leMOHTaX NNaHKMU AaTYNKOB
TOKa

7.17. YcTaHOBKA NNaHKyM gaTyMKkoB
TOKa

v

]

6.10. lemoHTaXx 6noka
KOHOEHcaTopoB

7.15. YcTtaHOBKa 6noka
KOHOEHcaToOpoB

Y

3

6.15.3. leMoHTaxX gnopa
npepsapsaa

7.8.3. YcTtaHOBKa guopa
npepsapsaa
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5.13. 3ameHa gatyuka Temneparty pbl

Pa36opka

C6opka

6.1. leMOHTa>k BepPXHeN KPbILWKKU

| 7.24. YcTaHOBKA BEPXHEW KPbILKN

v

X

6.3. [leMOHTaX pamMKu nynbTa
ynpaBneHus co wnendom

7.22. YcTaHOBKa paMKu nynbTa
ynpaBneHus co wnendom

Y

5

6.4. OemoHTax nnatbl LIIN

| 7.21. YctaHoBKa nnatbl LN

Y

1

6.6. leMOHTaX nNnatbl BAapucTopoB

| 7.19. YcTaHOBKa nnaTbl BApMCTOpOB

Y

|

6.8. [leMOHTaX NNaHKM AaTYNKOB
TOoKa

7.17. YcTaHOBKA NflaHKM AaTYUKOB
TOKa

Y

1

6.10. lemoHTax 6noka
KOHOEHCaTObOB

7.15. YcTtaHOBKa 6noka
KOHOEHCaTODOB

Y

]

6.16. JlemMOHTaX nNnaTbl ApPpalBepoB

7.11. YcTaHoBKa nnaTtbl ApanBepoB

Y

|

6.18. leMOoHTaX gatumka

7.10. YcTaHOBKa gaTtymka

Te MnepaTypbl Te MnepaTypbl
5.14. 3amMeHa CMNOBOrO 3NEKTPO MIUTUYECKO IO KOHAEHCaTOpa.
Pa36opka C6opka

6.1. leMOHTaX BepXHEN KPbILLKU

7.24. YcTaHOBKA BepXHEn Kp bILKWU

Y

]

6.3. [leMOHTaX pamMKu nynbTa
ynpaBrieHus

7.22. YcTaHOBKaA paMKu nynbTa
ynpaBneHus

L]

X

6.4. JemoHTax nnatbl LM

7.21. YctaHoBKa nnatbl LN

Y

X

6.6. leMOHTaX nnatbl BapucTtopoB

7.19. YcTaHOBKa nnaTbl BApMCTOpPOB

Y

X

6.8. leMOHTaX NNaHKM 4aTYNKOB
TOKa

7.17. YcTaHOBKa NflaHKKU AaTYMKOB
TOKa

Y

3

6.10. [leMOoHTaX 6rnoka
KOHOEHCaTOpPOB

7.15. YcTaHOBKa 6noka
KOHOEHCaToOpPoOB

v

X

6.11. leMOHTaX CUNOBOro
KoHAeHcaTopa

7.14. YcTtaHOBKaA CUNOBOro

KOHOeHcaTopa
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5.15. 3ameHa TpaHc hopmaTopa NUTaHMA B EHTUNATOP OB

Pa36opka C6opka
6.1. leMoHTaX 7.24. YcTaHOBKa
BEepXHeN KpbILUKN BepXHen KpbILIKN
6.23. leMoHTaX 7.2. YcTaHOBKa
KOXyXxa KOXyXxa
6.24. JeMoHTaX 7.1. YcTtaHOBKa
TpaHcdop maTopa " TpaHcdop MaTopa

5.16. 3ameHa gpy rmx COCTaBHbIX YacTen.

B HekoTopbIX CIy 4asix, Mo pe3y ibTaTam BHELLHETO OCMOTpa, NoTpe by eTcs
3amMeHa:

e BEHTUNATOPOB

e BEPXHEWN KPblLLKMY;

e pamku ny fbTay npa. feHUs;

e wunH 3MT;

e paspsigHoro pesucTopa

* CWMNOBOW KNEMMHO W KONOOKU;

e paguartopa;

e KOXY Xa, kopry ca.

e LUMH, NPOBOAOB, Xry TOB, LendoB;

e KpEeneXHbIX 31IeMEHTOB.
3ameHa y Ka3aHHbIX COCTaBHbIX YacTel MPOuU3B OAUTCS B COOTBETCTB UM C MPYB e4EHHBIMM
BbllLe GIOK-CXeMaMM NPOLECCOB PEMOHTA.
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6. PASBOPKA

& B npouecce paa6opKu coc masHbl e Yac nu u3denusi cknadbieane 8 mapy.

* 200Hble Yac mu cknadbieanmb 8 mapy O7si coc MasHbIx Yac med n.3.1.16.

e Kpenéx cknadbigeanmb 8 mapy 0ns kpernexa n.3.1.17;
cocnmaeHbl e Yac mu, nodnexauw,ue 3ameHe, ckiadbieans 8 mapy Ons bpaka

n.3.1.18.

6.1. [ eMOHTax BepXHeW KpblLLKK.
OTBEpPHYB LLECTb BUHTOB 1 CHATb BEPXHIOK KPbILKY (puc.6.1).

Omsepmka nnockas 2x150 n.3.1.5.

Puc. 6.1. lemoHTax KpblLwKkn npeobpasosarens.
1 - BUHTBI Kpenmne HUs KpblLLUKW.

6.2. [demoHTax ny nbTay npasneHus
6.2.1. OTBepHy Tb ABa BUHTA KpenneHus ny nbTay npasnexHus (puc.6.2).

Omsepmka kpec nmogas PH2x150 n.3.1.8.

Rk

BUHTbI KPEMreHust
nynbTa yrp aBreHus

ELER

L

LA PRy
Puc. 6.2. [lemoHTax ny nbTa y npas NeHus.
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6.3. [emMoHTax pamku ny nbTay npas NeHus.
6.3.1. OTBepHy Tb Tpu BUHTaA 1 KpenneHns pamku ny nbTay npasnexus (puc.6.3).

Omsepmka kpec nmogas PH2x150 n.3.1.8.

Puc. 6.3. [JeMoHTax pamKu Ny fibTa y Npas fieHuns.
1 - BUHTBI KpENIie HASI paMKK Ny NbTa y NpaB NeHus.

6.3.2. OTBeECTV dmKCUpy oLy 0 CkoBy , OTCOeAVHUTL pasbeM Lnenda ny nbta
y npas neHusi ot nnatbl LM n gemMoHTMpoB aTe pamKky My nbTay npaBneHus.

6.4. [OdemoHTax nnatbi L.

6.4.1. OmkaTb B CTOPOHbI dmMKCcaTopbl pa3béma 1 Ha nnaTe LeHTpanbHOTo npoleccopa,
OTCOeauHNTb pasbem wnenda LM (puc.6.4).

Puc. 6.4. JemoHTax nnatbl LITT.
1 - dqmkcaTopbl wnewnda LIMT;
2 - BUHTbI kpenneHusa nnatel LM1;
E - kOHTaKT 3a3eMrneHus.

6.4.2. OTBepHY Tb YeTbIpe BUHTa 2 1 CHATL nnaty LM (puc.6.4).

6.4.3. OTtcoeanMHuTb NpoBop 3a3eMneHns (puc.6.4).

Omeepmka kpec mogas PH2x150 n.3.1.8.
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6.5. [emoHTax nnaTbl NpeaoXpaHuT enen.

6.5.1. OtcoeanHutb pasbembl «CN7» n «CN8» oT nnatbl NpegoxpaHuTene .

CN7

Pvc. 6.5. [leMoHTax nnatbl npe A0XPaHNT enem.

6.5.2. OTBepHy Tb YeTbIpe BUHTA W CHATL NnaTy npegoxpaHutenen (puc.6.5).
Omsepmka kpec nmogast PH2x150 n.3.1.8.

6.6. [JemoHTax nnatbl BapuCTOpPOB.

6.6.1. OTcoeanHuTL pasbeMbl kabens 3asemneHust «E» OT nnaThbl BapuCTOPOB.

~\

Puc. 6.6. [JemoHTax nnatbl BapuCcTOPOB.
E - kOHTaKkT 3a3eMneHus.

6.6.2. OTBEpHY Tb TPU BUHTA U CHATb NnaTy BapucTopoB (puc.6.6).
Omsepmka kpec nmogas PH3x150 n.3.1.10.

6.7. [eMOHTax CWUIOBOro NpeaoxpaHuTens.

6.7.1. OTBepHy Tb ABa bonTta KpenneHnsi npe OXpaHUTens, u CHATb ero (puc.6.7).

Koy mopuyosenbid 17mm n.3.1.12.

W .
Puc. 6.7. [leMOHTax CUMOBOr0 NpeaoXpaHnuTens.
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6.8. [1eMoHTax nnaHKu AaTYMKOB TOKa.

6.8.1. OTBEpHY Tb LLECTb BMHTOB 1 M AEMOHTUPOBATb CUIOB bl€ B bIXOAHbIE LUMHbI
(pnc.6.8).

Omeepmka kpec nmosas PH3x150 n.3.1.10.

1 - BMHTbI Kpensfie HUA B bIXOOAHbIX CUJOB bIX LLUMH.

6.8.2. OtBepHyTb ABa BUHTA 1 (p1c.6.9.a) KpenneHus NnaHkM JaTYMKOB TOKA U CHSTb
€€ CO CTOEK BbIXOAHbIX CUIOBbIX LLKH.

Omeepmka kpec mosas PH2x150 n.3.1.8.

BuHTbI
Kpennensi

nnaHKn

a) yCTaHOB leHHas ©0) AeMOH TMPOB aHHas
Puc. 6.9. MNnaHka gaTt4MKoB TOKa.

6.9. [lemoHTax oaTYMKOB TOKa.
6.9.1. OTtkycuTb CTsKKy 1 dwmkcaumm pasbemoB kabenen gaTymMkoB Toka (puc.6.10).

6.9.2. OTBepHYB BWHT 2 1 ranky c wanbon-rposep 3, AeMOHTUPY Te AaTYMKM TOKa No
oyepeam (puc.6.10).

Krtow mopyoesbiti 7mm n.3.1.12.

Puc. 6.10. [emoHTax gaTymka ToKa.
1 - cTskka gmKcaumm pasbema kabena gatynka Toka;
2 - BUHT KpeNnneHust JaTymka ToKa;
3 - ranka c wanbon-rpoBep KpenneHns gartynka Toka.
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6.10. [lemoHTax 6noka KOHOE HCaATOPOB.
6.10.1. OTBepHy Tb ABa BUHTA: «VC+» n «VCN» (BblIBOA «+» U CPEAHWIA BbIBOJ
paspsigHoro pesuctopa) (puc.6.11.a).
Omeepmka kpec nmosas PH3x150 n.3.1.10.

6.10.2. OTBepHy Tb TpU BUHTA 1 KpenneHns LMHbI «-» K BbIBOAAM «-» OVO OHO-
TUPUCTOPH bIX Mogy nen(puc.6.11.a). OTOrHy Tb 0CB 060XKAEHH ble HAKOH €4HUKN

CHa66epH bIX KOHEHCaTOpOB, Kak nokasaHo Ha puc.6.11.6.

ym’ﬁi/ m.u‘

i

a)
Puc. 6.11. PacnonoxeHne KOHTakToB 6roka KOHAEHCaToOpOoB.
a) koHTakTbl 3T cO CTOPOH bl ANO AHO-T UPUCTOPH bIX
Mozay newu;
6) oTorHy Tble cHabb epHble KOHAE HCaTop bl.

6.10.3. OTBepHyTb ABA BUHTA: 1 - COEOAMHAIOLIMI CUIOB O NpefoXpaHuTenb, BbIBOS «+»
N umHy «+» 3MT n 2 - coeguHaOWMIA BbIBOA «-» U LMHY «-» 3M1T(pnc.6.12).

a) BUA cBepxy 6) BmA cooky .
Puc. 6.12. MNoakntoYyeHne BbIBOAOB «+» N «-».

6.10.4. OTBepHy Tb WecTb BMHTOB 1 kpennenus umH 3T k BbiBogam moay nen IGBT
(puc.6.13).

Puc. 6.13. KoHTakTbl 6r0Kka KOHAEHCa TOPOB.
1 - umHbl «-» 3MT; 2 - uMHbI «+» 3MT.
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6.10.5. BbIHY Tb U3 TEXHONOMMYECKNX OTBEPCTUIN Kabenb ¢ pasbemamu nnaThbl
npepoxpanuTenen, wnend LM v nposoa 3asemnenuns nnatel LIM.

6.10.6. OcnabuTb YeTbipe BUHTA 1, Ha ABa-Tpu o0b6opoTa KaxabiA, KpENseHne Kop 3uH bl
3MT (puc.6.14).

Omsepmka kpec mosas PH2x300 3.1.9.

Puc. 6.14. [JemoHTax 6rnoka KOHAeHCaTo PoB.
1 - BUHTbI Kpenne Hus; 2 - Npoy UMHbI 6 oka.

6.10.7. TsiHY Tb KOP3UHY BB €EpX, Kak NokasaHo Ha puc.6.14. noka wnisanky ocrnabdne HHbIX
BWHTOB He BbInay T u3 npoy umH 2. OcTopoXHO, 6e3 pbiBKOB, B biIHUMaeM 610K
KOHOEHCaTopoB.

6.11. [1eMOHTax CWUMOBOrO 3EKTPO IUTUYECKOro KOH AeHcaTopa.

6.11.1. OTBepHy Tb ABA BUHTA COEAUHEHMS COOTB ETCTBYIOLLEro KOHAEHCaTopa K LmMHam
«-» «+» 3MT (puc.6.15.a).

6.11.2. Ocnabutb BUHT 1 CTAMMBaHNA XOMy Ta U TPU BUHTA 2 KPENeHns Xomy Ta
(pnc.6.15.6). N3Bneyb KoHOeHcaTop.

a) BUO CHU3y 6) Bu1A cB epxy
Puc. 6.15. [1eMoHTax CUNOBOro KoHAeHcaTo pa.

& BHumaHue. Ecnu Heobxo0umo 3aMeHU mb 8ce KOHOeHCamopbl, Mo peKOMeHOye ncsi MeHs Mk
ux no oyepedu, Ymobbl COXpaHUMmMb Hac MPOEeHHbIEe yC MAHOBOYHbIE pa3Mepsbi.
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6.12. OemoHTax umH 3T B cbope.
OTBepHy Tb 12 BMHTOB KpenneHns umHbl 3T K KOHOEHCaTopam 1 CHATb ee
(sawrpuxosaHHas nnowaas puc.6.15.a).

6.13. Pasbopka umH 3MT.
LWwHel 3MT B cbope npeacTaBnsitoT COBON YETLIPEXCIIO MHY 10 KOHCTPY KLMIO U3
LUWH 1 U30NVMPY OLWMX NPOKMAZAO0K, CKPENMEHHbIX Mexay coboi HepasbeMHbIM
CoeVHEHN eM.
6.13.1. OTKy CUTb NNACTMKOBbIE CTEPXKHU HEMOCPEACTB EHHO B O35 CTOMOPHLIX LANG n
pa3obpaTtb KOHCTPY Kumio (puc.6.16).

cTornopHas Wwanba MECTO OTKYChIBAHVS

\ / wnHa «+» 3MT

—_— _4; npoknaaka cpenHsas
wmHa «-» 3MT
NpOKnaaKa HKHAS

LITUPT CO
LU SNKOW

a) cxema
Puc. 6.16. CoegnHeHne umH 3M1T.

6.14. [leMoHTax pa3psiAHOTo pe3ucTopa.

3 7
8

4

2

Puc. 6.17. PacnonoxeHve pa3psagHOro pe3vctopa v uenu npeasapsga.
1, 2 - BUHTBI KpPENneHns paspagHoro pe3ncTopa;
3, 4 - BMHTbI KpennexHus pesncTtopa npeasapsaa;
5 - cToMnKa KpenneHus nnaTbl BapuctopoB dasbl R;
6 - BMHTbI KPEMMEHUS «LWMHbI +»; 7 - CUJIOB O NMPeaoXpaHnTe nb;

8 - «umHa +»; 9 - cnuparnb MOHTaXH as;
10 - knemmbl pene npeasapsga (TB1).

6.14.1. Ocnabutb BUHT 1 Ha gBa-Tpu obopoTa (pnc.6.17).

6.14.2. OTBEpHY Tb BUHT 2 U CHATb pa3psagHbii peauctop (puc.6.17).
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6.15. [lemoHTax pe3ucTtopa 1 agnoda npeasapsia.

CoeavHeHve pesncTopa 1 avMoaa npe/asapsana sBNaeTcs HepasbeMHbIM, No3TOMY
B O3MOXHbI Pa3nNYHble CIy4Yan UX AeMOHTaxa.

6.15.1. CoBMecCTHbIN AeMOHTaX pe3ucTopa u agvoaa npepsapsaa (puc.6.17).
6.15.1.1. OTBepHy Tb NpeaoxpaHnTenb 7.

6.15.1.2. OTBEpHY Tb TpU BUHTA 6 N CHATb CHAOGEpHbIE KOHAEHCATO pbl U
«UMHY +» 8 ¢ guodom npeasapsja.

6.15.1.3. OTBepHy Tb CTOMKy 5, OTBEepHy Tb 06a BMHTA KIEMMHOM konoaku 10.

6.15.1.4. Ocnabutb BUHT 3 Ha ABa-Tpn obopoTa, OTBEPHY Tb BUHT 4 1 CHATL
pe3ncTop COBMECTHO C «LMHOK +» 8 U ANoa oM.

6.15.2. [eMOHTaX HemcnpaB HOro pesucrtopa (puc.6.17).
6.15.2.1. OcBso6oanTb NPoBOAa OT MOHTaXHOW cnvpanm 9.
6.15.2.2. OTBepHy Tb NPOBOA pe3ncTopa OT KNeMMHomn konogku 10.
6.15.2.3. OTBEeCTM M30MSALMOHHY 0 Tpy BKy C Avoaa, nepeky CUTb NPOB O Mexy
pe3ncTOpoOM U AMOAOM Mpef3apsiaa B MecTe UX Chnawiku.
Kycauku 6okosbie 3.1.3.

6.15.2.4. OcnabuTtb BUHT 3 Ha AaBa-Tpu obopoTta. OTBEpHY Tb BUHT 4 1 CHATb
pesncTop.

6.15.3. [emoHTax HeucnpaB HOro avoaa npea3sapsaa (puc.6.17).

6.15.3.1. OTBEepHy Tb TPM BUHTA 6 1 CHATb CHabbepHble KOHAeHCaTo pbl U
«UMHY +» 8 ¢ gnodom npensap aga.

6.15.3.2. OTBECTM M30MSAUMOHHY 10 TPy Oky C AModa, Nepeky CUTb NPOB O MeXay
pesancTopoM 1 AMoA0M npeas3apsga B MecTe UX Cnanku.

6.15.3.3. OTBepHy Tb AMOA OT «LMHbI +» 8.
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6.16. [JemoHTax nnaTbl Ap anBs epos.

6.16.1. OtcoeanHuTb Tpy pasbeMa CN16, CN17 n CN18 kabenel y npasneHus
moay namu IGBT.

CN7 CN11

CN16
CN1
CN8
CN17
CN13
CN14
CN18 CN15
TB1

Puc. 6.18. PacnonoxeHve pa3bemoB nnatbl LiM.

CN16, 17,18 - pa3beM kabenen y npaBnexHus mogy nsmu IGBT;

CN3 - pasbem kabens nuTaHus NnaTbl ApanB epoB;

TB1 - kneMmma 3a3eMreHus;

CN13,14,15 - pasbembl kabenen gaTYNKOB TOKa;

CN8 - pasbem kabens gatynka Temne paTy pbl;

CN1 - pasbem kabens KOHTpONsA NpesoxpaHuTens u kabe nst y npa. neHus
B EHTUIATOpamu;

CN11 - pasbem kabensa y npaBneHus nnatbl TUPUCT OPOB;

CN7 - pasbem wnendua LIM.

6.16.2. OtcoeanHutb pazbem CN3 kabena nutanuns nnatsl (54 0B), npoBoa 3a3eMneHns
oT knemmbl TB1 (puc.6.18).

6.16.3. OTcoeamHuTb TpM pasbema CN13, CN14 n CN15 kabenel gatymkoB Toka,
pasbem CN8 gaTtumka Temnepaty pbl (puc.6.18).

6.16.4. OtcoeamHutb pasbem CN1 kabens KOHTPO A NpeaoxpaHuTensa u kabens
y MpaB neHus BeHTunaTopamu (puc.6.18).

6.16.5. OTcoeaunHuTb pasbem CN11 wnenda nnaTbl y NpasneHus TMpucTopamMm 1
pasbem CN7 wnendua LM (pnc.6.18).

6.16.6. OTBepHy Tb YeTbIpe BUHTA KPENMEeHnst nnatbl U CHATbL ee (pnc.6.18).

6.17. [JeMoHTax nnatbl y NpaB fieHnss TMpUcTopamu.

6.17.1. OtcoeanHuUTb pasbeMm «CN1» 1 CHATb Wnend nnaTbl y NpaBfieHus TMpucTopamu
(pnc.6.19).

6.17.2. OtcoeanMHuTb pazbem «CN9» 1 CHATb wWnerd y npaBneHns QnoaHo-
TUPUCTOPH bIMK Moay nAmu (puc.6.19).

6.17.3. OTBepHy Tb ABA BUHTA KNEMMHOM KONMo kM « TB1» n oTcoe auHWUTL NPOoBOoJa Lenu
npeasapsga (puc.6.19).
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TB1

Puc. 6.19. PacnonoxeHue pa3beMoB nnaTbl Y Npas fneHns
TMprCTOpaMu.

TB1 - kneMMbl pene npepasapsaaa;
CN1 - pasbem wnenda nnaTbl y NpaB NeHus Tmpuctopamu;
CN9 - pasbem wnenda y npas neHus AUOLH O-TUCTO PHBIMU MO Ay NSIMU.

6.17.4. OTBepHy Tb YeTbIpE BUHTA KPEMMEHUsi NnaTbl U CHATb ee.

6.18. [1emMoHTax gatdyuka Temne paty pbl.

6.18.1. OcnabuTb ABa BUHTa dvKcauuM aaTyvMka Temne paTy pbl NaHKoOM U CHATL ero.

Puc. 6.20. [leMoHTax gatdnka Temne pary pbl.

6.19. [1emMoHTax Ao AHO- TMPUCTOPHOIO Moay Nns.

BuHTBI K pennexHua
AVOOHO-TUPUCTOPHOro MoaynA

Croiika KpenneHus
rnartbl BApUCTOPOB

«llunHa +»

Pasbembl unenda
yrpaBfeH visi Mof yMOCTOM

Puc. 6.21. [emoHTax AUOAHO-TM PUCTOPHOTO MO Ay fisi.
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6.19.1. OTBEpHY Tb TPU BUHTA «LUMH bl +» ANOAHO- TUPUCTOPHBIX MOAY NEN N CHATbL ee Co
cHabbepH bIMK KOHAeHCaTopamu.

6.19.2. OTBepHY Tb CTOVKy KpEMIIeHUs NNaTbl BapMCTOPOB Ha AEMOHTUPY EMOM Mozy Jie.

6.19.3. OTcoeauHuUTL pasbembl LWnenda y npas neHns AMOAH O-TUP UCTOPH bIMK
Moy NsiMu.

6.19.4. OTBepHy Tb ABa BWHTA KPenneHnus Moay N1l U CHATb ero.

6.20. demoHTax mopay nen IGBT.

Pasbem kadbens
yrpaBneHus
mMogyrnem IGBT

BuHTbI
Kpennexus
Moayns

CTolika KpenneHus
BbIXO4 HOM LUMHBI

e

Puc. 6.22. lemoHTax moay ns IGBT.

6.20.1. OTcoeavHuUTL TpK pa3beMa OT MOHTaXHbIX nnat moay nen IGBT.
6.20.2. OTBEpHY Tb CTOWKy KpenneHus nraTtbl BapucTOpPOB Ha AEMOHTUPY EMOM Mozy fe.
6.20.3. OTBEpHY Tb N0 YETbIpe BUHTA KpenmeHns Moy fs U CHATb ero.

6.21. [1emMoHTax GOKOBOro BEHTUNSITOpa.

6.21.1. OTcoeanMHuUTb pasbem kabenst NUTaHus BeHTunaTopa (puc.6.23.6).

6.21.2. OTBeEpHy Tb HYeTbIpEe BUHTA M CHATb BeHTUnATop (puc.6.23.a).

BuHTbI

KpenneHus
©6okoBoro

BEHTUNATOpPa

Pasbem kebens
NUTaHuA 6OKOBOro
BEHTUNATOPa

a) 6)
Puc. 6.23. [leMoHTax 60KOBOro BEeHTUNATO pa.
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6.22. [leMOHTax BEHTUNATOPa OXNaxaeHus paguatopa.

6.22.1. OTBepHYy Tb ABA BUHTA KPEMmeHUsl BEHTUNATOpa 1, CHATb peLleTky BeHTUnsiTopa
(puc.6.24).

6.22.2. BbHY Tb BEHTUNATOP M3 NpoOeMa 1 OTCOeANH UTb pa3beM kabensa nuTaHus.

BuHTbI
Kpennenvst
BeHTUNATOpa
OXI1aKOEHNA

paguaropa

Puc. 6.24. [1leMOHTaX BeHTUNATOpa OXNaXaeHus paguatopa

6.23. [1eMoHTax KOXy xa.

6.23.1. OTBepHy Tb 20 BUHTOB KpEMNIEHNs KOXY Xa 1 ABa pbiM-60nTa 1 1 AeMOHTMp OB aTh
ero (puc.6.25).

Puc. 6.25. PacnonoxeHne BMHTOB KpenreHus Kopny ca.
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6.24. [emoHTax TpaHc dopmaropa.
6.24.1. TlepeKy CuTb NNACTUKOBYIO CTSXKY UM pacnpaBuTb npoBoda (puc.6.26).

6.24.2. OTBepHY TbBUHT KpenneHns TpaHc gopmaTtopa n BbiHy Tb €70 M3 npoema
(puc.6.26).

6.24.3. [lepeky cuTb Nposoa BoO3ne coeanHEHUS Mnb3aMU-HaKoHeYHKamu (puc.6.26).
- —_—

BuHT kpenneHus
TpaHcdopmaropa

Puc. 6.26. [lemoHTax TpaHc hopmaTopa nMTaHus
B E€HTUIATOPOB .
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7. CBOPKA

' "\ [lns okoHYamenbHO (i 3aMAXKU 6UHMOE UCMOMb306aMmb OUHaMOME TP UYECKYI0 O MBep MKy.
PekomeHdAyemble MOMeEH MbI 3a MSXXKU 8UHMO8 yKka3aHbl 8 mabnuye 7.1.

Tabnuua 7.1 — Mo MeHTbI 3aTAXKU B UHTOB

BunT MomeHT 3aTs Xk, H*m
M3 1,5-2
M4 2-3
M5 2,5-4

7.1. YcTaHoBKa TpaHcdo pmaTopa.

7.1.1. YKopoTuTb BCe npoBoda TpaHcdopmatopa Ha AnnHy ~250MM. 3a4nCTUTL KOHLbI
NPOB OJOB B bIXOAALUMX U3 3MEKTPOHHOro OTCEKa W NPOBoAa TpaHc hopmaTopa.

WHcmpymeHm 8151 3a4uc mku nposodos 3.1.14.

7.1.2. Ckpy TMTb NnonapHO NpoBoOAa OAHOrO LB eTa CormacHo puc.7.1, BCTaBUTb Kaxay o
napy B mnb3y 1 o6xXaTb UX KpUMMNEPOM.

Kpumnep 3.1.15.

} K nnate gpaiteepos

6enbliit 1T '_} K BeHTUNSATOpY 1
Genbin ! . }K sentunsitopy 2
YEpHbIii :

KOPUYHEBbIVI KOPUYHEBbI

1
1
1 .
KpacHbI 1 | KpacHbIn
[l
1
T

K
1
1
T
1 YepHbIn
L
1
1
1

> K nnarte

XEeNThIN 1)KENThIN nNpenoxp aHUTenei

CYHWI ! 1 cuHnn

roneToBbIN

1 ~
, proneToBsbIn )

1

1

N

= =\0rpecoBKa rmnb3amu-HakOHe4YHKamv

Puc. 7.1. Cxema nogknoyeHns TpaHc dopMaTopa nuTaHus
B EHTUNATOPOB .

7.1.3.  YcTaHoBMUTb TpaHcopMaTop B NMPOEM, 3aKpenuTb BUHTOM 2 C U30MSILIMOHHO I
npoknagkon n wanbon (puc.6.26).

7.1.4. OOGxaTb NpoBoOAa NIacTUKOBOW cTskkon 1 (puc.6.26).

7.2. YcTaHOBKa KOXy Xa.

7.2.1. HapeTb KOXy X Ha KOpryC, COBMECTUB OTBEpPCTMA ONS KPEMNMeHUs, HaXnB UTb
BUHTbI (20 no Bcemy nepumeTpy puc.6.25).

7.2.2. BkpyTuTb gBa pbimM-6onta 1 (puc.6.25) n 3aTaHy Tb UX, a 3aTeM OCTarnbH ble
B VHTBI.
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7.3. YcTaHoBKka OOKOBOro BeHTUNSATOpa.

7.3.1. BcTaBUTb pasbem NpoBoda NUTaHUA B OTB ETHY 10 YacTb Ha MOHTAXXHOWN naHenu
BeHTunsATope (pnc.7.2.6).

7.3.2. CoOBMEeCTUTb COOTBETCTBY lOLLME OTBEPCTUS 3aLUMTHOW peLLEeTKU, Koprnyca u

BeHTUnATopa (puc.7.2).

Pelwwetka
BEHTUNATOpa

BeHTunsatop

Paszbem kebens
nuTaHus

BEHTUNATOpa

KpenexHble BUHT bl

Puc. 7.2. YctaHoBKka G60OKOBOro B eHTURATOpA.
7.3.3. TpogeTb YeTbipe BUHTA B COBMELLEHHbIE OTBEPCTMA U 3aTAHY Tb UX raikamm ¢
wawbamu-rposep (puc.7.2).
7.4. YcTaHOBKa BEHTUNATOPA OXfaxaeHua paguaTtopa.

7.4.1. PacnonoxuTb BEHTUNATOP TakMM obpa3om, YToObl CTpenka y kasaTesnb
Hanpae NeHMs1 B O3y LLHOTO NOTOKAa, PacrnonoXeHHasi Ha Topue, bbina HanpaeneHa BHy Tpb
npeobpa3oB atensi.

7.4.2. BcTaBuTb pasbem NpoBoOAa NUTAHUA B OTBETHY 0 YaCTb HAa MOHTAXXHOWN KOMNOAKEe
BeHTUnATopa (puc.7.3).

7.4.3. CoBMecTUTb 3alUUTHY KO peLleTKy K COOTBEeTCTBY HOWMM OTB €PCTUAM B
B EeHTUNATOpE, NpoAe Tb BUHTbI KpenneHnd BeHTUNATopa B COOTB €TCTBY HOLLME OTB €PCTUA.

7.4.4. BcTaB UTb cOBpaHHy 10 KOHCTPY KUMIO B NPOEM B EHTUNATOPA U NPUKPY TUTb €ro.

BeHTunsitop

Pa3bem nposoga
NUTaHNA BEHTUNSATOPa

\ MoHT aHasi konogka

BEHTUNATOpPa

Puc. 7.3. YcTaHOBKa BEeHTMNATOpa OXNaxAeHusa paguaropa.
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7.5. YctaHoBka mogy nsa IGBT.

7.5.1. TlpoTepeTb pagunaTop B MecTe MOHTaxxa moay nevt IGBT candeTtkon, CMOYEHHON
CBC (puc. 7.4).

MecTo MOHraxa
MO HO-TMPUCT OPHbIX

mMopynen

MecTo MOHraxa
Mopynen IGBT

Puc. 7.4. MecTa ycTaHOBKM CUIOBbIX MOy Nnen.

7.5.2.  Ha moay nb IGBTycTaHOBUTb MOHTaXHY 0 NnaTty 1 npunasite ee (puc. 7.5).

MecTa nankn

MoHTaxHasa nnaTta
moay na IGBT

ineon IGBT 61203 i)

i\???h%‘?@"&‘%‘f‘#”ﬂ“ miwin < .

Puc. 7.5. YcTaHOBKa MOHTaHOW nnatbl Ha moay nb |GBT.

7.5.3. [poTtepeTb ocHoBaHve moay na IGBT cande tkon, cmoveHHon CBC. HaHecTtn
LunaTeneM Ha OCHOB aHVe MOAY N TOHKWUIA CIOW Ten fIonpoB OAHOTO kKomnay Haa (nacTbl).
Y6paTb M3nuLLKM KOMNay HAa C KPOMOK OCHOB aHus (puc.7.6).

LWnamenbs 50mm 3.1.13.

ﬁ\ KomnayHd HaHOCUumMb mornb Ko u3 o buka. He donyckae mcsa noe mopHo e ucrnosib308aHue
mennonpo8odH 020 KomrnayHda, CHINo 20 ¢ paduamopa unu modyns |GBT.
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Puc. 7.6. HaHeceHune Tennon poBOAHOro KoMMay Haa Ha
OCHOB @aHMe CUIoBOro Moay nsi.

7.5.4. YcTaHOBWTb MOy Mb Ha paauaTtop u crerka npuTe peTb ero.

7.5.5. BKpy TUTb YeTbipe BUHTa AJIA NPeaB apuTernbHOro KpenieHus Mogy nsi.

Omsemea kpec mosas PH2 3.1.9.

AN
‘ \ MomeHm 3amsxku euHmos Ons npedeapumesbHO20 KpenneHuss O0osxeH 6blmb
1/4 - 1/3 ompekomeHOyemozo (mabnuya 7.1)

7.5.6. ToBTopuTb N.7.5.2— 7.5.5 Ana octanbHbix Moy nen IGBT.
7.5.7.  OKoH4YaTenbHO 3aTSAHY Tb BUHTLI KpennexHus moay nen IGBT.

7.5.8. YcTaHOBUTL Tpu pasbema kabernewn ynpasneHus mogy namu IGBT (puc.6.22).

7.6. YcTaHOBKa AMOOHO-TUPUCTOPH bIX MOAY Neil.

7.6.1. TlpoTepeTb paguatop B MecTe MOHTaxa Moy neu cande Tkorn, cmoveHHon CBC
(puc. 7.4).

7.6.2. TlpoTepeTb OCHOBaHWe mogy na candeTkon, cmovyeHHon CBC. HaHecTtn
LunaTenemM Ha OCHOB aHVWe MOAY N TOHKWUIA CIOW Ten fIonpoB OAHOTO kKomnay Haa (nacTbl).
Y6paTb M3NMLLIKK KOMNay HAa C KPOMOK OCHOB aHus.

Linamens 50mm 3.1.13.

A
‘ . KomnayHd HaHocumb mosb Ko u3 mobuka. He donyckae mcsi no8 mopHo e ucrosb308aHue
mennonposodH 020 KomnayHda, CHIND 20 ¢ paduamopa unu Modyrisi.

7.6.3. YcTaHOBWTb Mody Jlb Ha pagvaTtop W crierka npute peTb ero.

7.6.4. BkpyTuTb OBa BUWHTa ANS NpeaBapuTenbHOro Kp enmneH s Moay new.
A
' \, MomeHm 3amsxku euHmoe 0 npedsapu mesibH 020 KperieH ust 0o/mkeH bbi mb

1/4 — 1/3 ompekomeHdyemozo (mabnuuya 7.1)
7.6.5. OkoH4YaTeNbHO 3aTsHY Tb BUHTbI KPENJEHUST MO Ay NEN.

7.6.6. TlpuBepHy Tb «UMHY +» 7 1 cHabbepHble KOHAEeHCAaTopbl 2, Kak NoKa3aHo Ha
puc 7.7. k Mmogy no dasbl T 1, BMecTe co cHabbGepom NprucoeavH UTb NPOB Of KPAcHOro
useTa (npoBof «+» kabend nnaTbl NpegoxpaHuTenen 8).

7.6.7. Kak nokasaHO Ha puc.7.7 CTOMKaMW KpensieH s nnatbl B apucTopoB
npucoeanHUTb:

e K «Kknemme 1» mogyns dmasbl «R» - cunosomn NpoBoj c n3onauuen KpacHoro
useTa 6, HAKOHEYHUK NepeMbiMKM Uuenu npefsapaga 4 1 HaKOHEYHUK «R»
npoBoda nuTaHusa TpaHc dopmaTopa 5;

e K «knemme 1» moaynsi dasbl «S» - CUIOBOW NPOBOA C U3onsumen 6enoro LseTa
6 1 HAaKOHEYHMK «S» NPoBOJda NUTaHWUA TpaHc do pmaTtopa 5;

e K «Kknemme 1» Moy ns dasbl «T» - TOMbLKO CUNOBOW NPOB O C U30NSALMEN CUHETD
userta 6.
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Puc. 7.7. YcTaHOBKa AMOOHO-TUPUCTOPHbIX MOy New. .
1 - aMogHO-TMpUCTOpHbIE Moay i ¢a3 R, S n T(cneBa Hanpaeo);
2 - cHabbepHble kOHAeHcaTop bl;
3 - CTOWKM KpenneHusi nnaTbl BapUCTOPOB;
4 - nepeMblyvka Lenu npeasapsaaa;
5 - npoBoJa NuTaHnsa TpaHc dop maTopa;
6 - BXOAHble CUMOBble NPOBOAA NUTaHWUS;
7 - «<WHa +»;
8 - NnpoB oA «+» BXOAHOro Kabensa nnatbl NpeaoxpaHnuTe ne.

Omsepmka kpecmoeas PH2x150 3.1.8., ko4 poxkoebll «14»mm 3.1.11.

7.6.8. HapeTb nmapbl HAKOHEYHMKOB LWUNenda y npas neHns ANOAHO-T UPUCTOPH biMU
MOy NSIMW KaK MoKa3aHo Ha puc.7.8: npoBoga 6enoro uBeTta Ha kneMmbl 5 Moay new,
NpoB Ofa YEePHOro, KOPUHHEB OO U KPACHOTO LIBE€TOB Ha Kremmbl 4.

/ABHumaHue. He nymatime mec mamu npoeoda wnelicha ynpasrieHuss 0uo OHO- MUPUC MOPHbIX
modyrned: y pasnuydHbix murnog mModynel Knemmbl 4 u'5 pacrnonoxeHsl no pasHomy (puc.7.8).

a) mogy nu IRKH 162/16 yepHoro ugeTa 6) mogy nn SKKH 162/16 6enoro useTta

Puc. 7.8. MNoakntoyeHme wnenda K aMo AHO-TUPUCTOPH biM
Moy nsiMm.

7.7. YcTaHoBKa nnatbl Yy NpaB fieHnst TMpucTopaMu.

7.7.1. YcTtaHoBUTb nnaty Ha MeCcTO U BKPY TUTb YETbIpe BUHTA KpenyieHnAa nnatbl.

/L BrumaHue! He cnedyem nepemsaausans 8UHMbI MK. MOXHO CIOMa Mk 71ac miKoeble
cmouKu
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CN9

TB1

CN1

Puc. 7.9. YcTaHoBKa NnaThl y NpaB NIEHUst TUPUCTOPA MU.

7.7.2. YcTaHOBUTb B pasbeMm «CN1» wnend nnatbl y npaBneHusa Tupuctopamu m
«CN9» wnend y npas neHns AMoaHO -TMPUCTOPH bIMK MO Ay ngmu (puc.7.9).

7.7.3. TlopknounTb NpoBoOAa Lenu npepasapsga K knemmam « TB1» (puc.7.9).

7.8. YcTaHOBKa pe3vcTopa v avoda npepsapsga.

T.K. coegnHeHne pe3ucTopa u auoda npensapsaga siBnsetcs HepasbeMH biM,
B O3MOXHbI pa3JfiM4Hble BapuaHTbl y CTAHOB K.

7.8.1. YcTaHOBKa pe3ucTtopa u gvoaa npensapsga COBMECTHO.

7.8.1.1. YcTaHOBWUTb pe3ncTop Npeasapsiga, BCTaBUB NPOy LMHY Ha ero
OCHOB aHUW CO CTOPOHbI MPOBOAOB, Mo Wwarby K BUHTY 3 (puc.7.10).

7.8.1.2. 3adwmkcmpoBaTb pe3ncTop, BKpYy TMB BUHT 4 B CB06OAHY 10 MPOY LLMHY
(puc.7.10). 3aTsiHY Tb BUHTbI.

7.8.1.3. 3akpenuTb CTOMKOM 5 HAKOHEYH UK «R» nepeMbMK/ Lenv npeasapsaa,
HaKoHeYHWK «R» npoBoga nuTaHmsa TpaHc dopmMaTopa, a Takke HaKOHEYH MK CUITOB Oro
BB OAHOro kabensi ¢asbl «R» (kpacHoro ugeTa) (puc.7.10).

7
Pa3psigHbIn 8
pesucTop
Pesnctop
npeasapsaa
4
2

Puc. 7.10. PacnonoxeHue pa3psaHOro pesucrtopa u uenm
npeasapsga.
1, 2 - BUHTbI KpPENJIeEHUst pa3pagHoOro pe3ncTopa;
3, 4 - BMHTbI KpenneHus pes3ncTtopa npeasapsaa;
5 - cToWKa kpenneHus nnaTbl BapuctopoB dasbl R;
6 - BUHTbI KpENMeHNs «LLMH bl +»;
7 - CMNOB OV NpedoXpaHuTenb; 8 - «LUMHa +»;
9 - cnuparnb MOHTaXHas;
10 - knemmbl pene npeasapsga (TB1).
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7.8.2. YcTtaHOBKa pe3uctopa npeasapsga.

7.8.2.1. YcTaHOBUTb pe3ucTop npensapsia, BCTaBMB NPOy LWMHY Ha ero
OCHOB aHUN CO CTOPOHbI MPOB OA0B, Nof Wwanby kK BuHTy 3 (puc.7.10).

7.8.2.2. 3adwmKcmpoBaTb pe3vucTop, BKpy TMB BUHT 4 B CB0OOAHY 10 MPOY LLMHY .
3aTsHYy Tb BUHTLI (pnc.7.10).

7.8.2.3. Tlpukpy TUTb NpOBOJ Pe3ncTopa C HAKOHEYHUKOM K Krnemme «TB1»

nnaTtbl y npas neHns tupnctopamu. CKpy TUTb MOHTaXXHOW CMMpanbio AaHHbI NPOBOA C
nepemblyKon Lenu npepasapsaa (puc.7.10).

7.8.2.4. YkopotuTb cBOOOAHLIN NPOBOA pe3ncTopa 6e3 HaKOHEYHUKA Ha ANVHY
~250MMm.

7.8.2.5. 3aunctutb KOHe LU NpoBoaa.
7.8.2.6. HapeTb Ha HEro M30nsLMOHHY 0 TPy OKy .

7.8.2.7. TlpunasaTtb NpoBo4 K aHo4y Auoja.

MNasnbHas cmaHyus 3.1 2.
7.8.2.8. HaTtsaHy Tb U30NSLUMOHHY 10 Tpy OKy Ha MECTO cranku.
7.8.3. YcTtaHoBKa guoAaa npepnsapsaa.

7.8.4. YCTaHOBUTb «WMUHY +» C AMOOOM npeasapsga. Bkpy TuTe Tpu BuHTa 6, Hages Ha
HUX HAKOHEYHMKN CHaBO epHbIX KOHOEHCATOPOB, Kak MokasaHo Ha puc.7.10.

7.8.5. 3aunctutb cBOBGOAHLIN KOHEL, NPOBOAA OT pesncTopa npegsapsga. Hagets Ha
HEero 130 NALMOHHY 10 TPy Bky .

7.8.6. [llpunasTtb NpoBoA K aHody Auoja.

MNasnbHas cmaHyus 3.1 2.

7.8.7. HaTaHy Tb M30MAUMOHHY 0 TPy OKy Ha MecTo cranku.

7.9. YcTaHoBKa paspsigHOro peasucTopa.

7.9.1. YcTaHOBUTb Pe3ncCTOp, BCTaB VB NPOy LLMHY CO CTOPOHbI MPOBOAOB pe3ncTopa,
noa wanby kBuHTY 1 (pnc.7.10).

7.9.2. 3adukcupoBaTb pe3ncTop, BKpy TUB BMHT 2 U 3aTSHy Tb BUHTBLI (p1c.7.10).

7.10. YcTaHoBKa gatyuka TemnepaTy pbl.

7.10.1. O4nCTUTb OCHOBaHWE JaTyuka, a TakkKe MecTo ero y CTaHOB kW candeTkomn
cmoyeHHon CBC.

7.10.2. HaHecTn Ha OCHOBaHWe AaT4yMka TOHKMIA CMOWM TenIonp OB OAHOrO KOMMay Haa.
LWnamenbs 50mm 3.1.13.

‘ KomnayHd HaHOCcumb morb Ko u3 nmro buka. He donyckaemcsa noe mopHo e ucrnosnb308aHue

mennonpogodH 020 KoMrayHda, CHSMD 20 ¢ paduamopa unu Modyrs.

7.10.3. YcTaHOBUTb €ro Ha MecTo 1 3adMKCMPOB aTb MMAHKOM, Kak Noka3aHo Ha puc.6.17.
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7.11. YcTaHoBKa nnatbl ApanB epos.

7.11.1. YcTaHoOBMWTb NnaTy ApaviBepoB Ha MECTO U 3aKPenuTb YeTbipbMsl BUHTaMM
(puc.7.11).

CN7 CN11

v jr-;,%':';_'.-_' ¥, ‘;‘

CN16 \, : : 15 &
e il # Aiath CN1
BuHTbI Kpennenuns & § i . 1EBe : :
(ﬂ‘ B R . = = CN8
CN17 o’ /< - L. i

CN13
CN14
CN15

TB1

Puc. 7.11. PacnonoxeHue pa3bemoB nnatbl L.

CN16, 17,18 - pasbeM kabenen y npaBnexHus mogy nsmu IGBT;
CN3 - pasbem kabens nuTaHus NnaTbl ApanB epoB;

TB1 - kneMmma 3a3eMreHus;

CN13,14,15 - pa3beMmsbl kabe new 4aTYMKOB TOKa;

CN8 - pasbem kabens gatynka Temne paTy pbl;

CN1 - pasbem kabens KOHTp oNnsa NpefoXpaHuTens 1 kabensa y npas neHus
B EeHTUNSATOpamMu;

CN11 - pasbeM kabens y npaBneHus nnatbl TUPUCTOPOB;
CN7 - pasbem wnendua LIM.

7.11.2. CoeaunHutb Tpu paszbema CN16, CN17 n CN18 kabenen y npaB neHns mMmogy nsamu
IGBT (puc.7.11).

7.11.3. CoepnHnTb pasbem CN3 kabensi nutaHus nnatel (puc.7.11).
7.11.4. 3akpenuTb BMHTOM NpPOBOJ 3a3emMrieHus K knemme TB1 (puc.7.11).

7.11.5. CoeguHutb Tpy pa3bema CN13, CN14 n CN15 kabenern gatymkoB Toka
(puc.7.11).

7.11.6. CoeaunHuTb pasbeM AaTumka Temneparty pol CN8 (puc.7.11).

7.11.7. CoegunHuTb pasbeM Kabens KOHTPO A npedoxpaHnTensa u kabe ns y npas neHnst
BeHTUnaTopamm CN1 (puc.7.11).

7.11.8. CoeaunHuTb pasbeM Lienda nnaTel y npasneHns tTupuctopamm CN11 (puc.7.11).
7.11.9. 3akpenutb pasbem wnerda LM CN7 dukcatopamm (puc.7.11).
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7.12. C6opka umH 3 T.

Puc. 7.12. TMopsgok c6opa UMH «+» 1 «-» 3[MT.

7.13. YctaHoBka umH 3T B cbope.

7.12.1. B3aTb HMXHIO

N30MISIL MOHHY 0 MPOKNaZKy , U OTOpBaTb
3LV THY 10 MIIEHKY C KMENKUX NEHT.

7.12.2. Hakneutb HWXHIOK HaKMnenky
Ha «umHy +» 3T TaK, 4ToObI
COBNaganu cooTB eTCTBYOLME
OTBEpPCTUS B LLMHE N MPOKMagke,
nokasaHHble cTpernkamu Ha puc.7.12.

7.12.3. AHanormyHo HanoXxuTb
BEPXHIOK M30MALNOHHY 10 NPOKIagkKy .

7.12.4. T1onoXuTb CBEpXy «UMHY - »
COCTOSALLY 10 U3 IBY X MMACTUH.

7.12.5. B conpsiraemble oTBepCcTus
CHU3Y BCTaBWTb MMACTUKOB bIA LLTU T
CO LWMANKOW TaK, YTobbl Nas B ero
LUNSINKE NAOTHO BOLIEN B OTBEPCTUE
HWXKHEWN N30 NSILW OHHOW MpOKagku, a
CBEpXy 3TOT LTbIPEK NIOTHO
3admKCMpoBaTb CTOMOPHON LLAAO oM.

7.13.1. YcTaHOBUTb UMHbI B COOpe, COB MeLLasi OTBEPCTUS U B bIB O4bl KOHOEHCATOPOB,

Kak nokasaHo Ha puc.6.15.a.

7.13.2. BkpyTuTtb 12 BMHTOB KpenneHust umH 3MT K KOHOeHcaTopaM U 3aTsHy Tb UX

cornacHo Ta6n.7.1.

7.14. YcTaHOBKa CUIOBOrO 3MEKTPONIMTUYECKO O KOHAEe HcaTopa.

7.14.1. BcTaBUWTb KOHAEHCATOP B XOMy T KPEMMEHUSI U COBMECTUTL BbIB OAbl «+» U «-»
KOHOeHcaTtopa ¢ oTBepcTusiMu B Brioke. BcnomoraTenbHol MHhop Mau nen siB nsetcs
Haknerka Ha Koprny ce KoHAeHcaTopa Y Ka3blB aloLlasi Ha BbiB oA «-» (pUc.7.13).

& BHumaHue. lNpu ycnmaHos ke koHOe Hcanopa cobnrodalime nosnsip HoC Nb.



Otmerka
noKasbliBatoLL asd
BbIBO «-»

a) Bug cepxy 0) BuO CHM3y
Puc. 7.13. MeTka BbIBOAaA «-» CUIOB OO KOHAEHcaTopa.

7.14.2. 3akpenuTb BbIBOAbl KOHAEHCATOPa BUHTaAMM.
N
/ 1\ Momernm 3amsixKu coenacHo mabn.7.1.
7.14.3. 3aTAHy Tb BUHT CTAMVB AOLLMIN XOMY T U TPU BUHTA KPENNEHNs.
7.15. YcTaHoBKa 6Grioka koHOeHCaTOpoB.

7.15.1. OcTopoxHO, 6€e3 pbIBKOB, BCTaB UTb OrOK KOHAEHCATOP OB BHY TPb

npeobpa3oBaTensi, COBMECTUB €70 C OTB €THbIMM YETbIpbMsi BUHTaMu 1 Ha Kopny ce.
Mpwn aTom 06paTMTb BHUMaHWe, YTOObl MOA CUIOBble KOHTaKTbl WAHbI 3MT He

nonanu wwnevdbl 1 NPoBoAa, YTOObI HE COrHY Tb pasbeMbl Y NPaB NIeHNs ANOAHO -

TUPUCTOPHbBLIMU MOAY NsIMU 1 cHabbep Hble KOHAeHcaTopbl (06nacTn, 0bBeaeHHbie
ny HKTUPHOW NnHWewn puc.7.14).

% | =l B |
Puc. 7.14. MecTo y CTaHOB KM Grioka KOHOEHCATOpOB.
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7.15.2. CpBviHy Tb 6GnOK BHW3 40 Y Nopa Tak, YToObl roNoB K1 YeTbIPpex BUHTOB BOLUTN B
npopesun netenb Ha 6110Ke KOHOEHCaTOPOB.

Bbitawm e wnend nnaTbl Nnpoueccopa, wrend nnatbl NpeaoxpaHnuTens n
NPOB O 3a3eMIeHNs, KakK MokasaHo Ha pmc 7.15.

Puc. 7.15. I'IpanmbHoe pacnonoxeHue wiendoB 1 NpoBoaa
3a3eMIieHns none y cTaHoB ku Grnoka KoHAeHCaTOpoB .

7.15.3. BKpy TUTb Ha Tpu-4eTbipe o6opoTa wecTb BUHTOB 1 kpennenus umH 3M T k
COOTB €TCTBYHOLUMM B bIBOJaM B bIXOAHbLIX MoAy new (7.16).

Puc. 7.16. Kpennernve umH 3T K BbIXOAHBIM MO 4y NSIM.

7.15.4. Bkpy TMTb Ha ABa-Tpy obopoTa BUHThI 1 (pnc.7.17), npeasapuTenbHO HadeB Ha
HMX cB060AHbIE HAKOHEYHWUKN COOTB ETCTBY OLMX CHAB6EPHbIX KOHOEHCATOPOoB, a Takke
HakOHeYHUK npoBoaa «VC-» Ha BUHT ¢ha3bl «R», 1 MPOBOA YEPHOro UBeTa (BbIBOA «-»
kabensi nnatbl NpedoxpaHutenewn) K BUHTY dma3bl «T».

A\

I Vi

1.41 m/
|

Puc. 7.17. Kpennernne umH 3T k BXO,lJ,HbI MoAy NnsiM U B biB ogam
pa3psigHoro pesucrtopa
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7.15.5. Tpucoeamnntb npoeoga «VCN» n «VC+» k BbiBogaM umHbl 31T B BepxHen
yacTtn (puc.7.17).

7.15.6. Tp1coeanHUTL CUIIOB ble BbIBOAbBI «+» U «-» K BbiBoAaM WHbI 3MT v NpUKpy TUTb
BUHTamMu (puc.7.18).

%
1

Puc. 7.18. lNogknioyeHne BbIBOAOB «+» U «-».

7.15.7. OKoOHYaTenbHO 3aTAHY Tb BUHTbI KpenneHusi wiHbl 3M T K CUMOB biM B biB 04aM
BXO[HbIX W BbIXOAHbIX MOZY Neil.

7.15.8. OkoH4YaTenbHO 3aTAHY Tb YeTbIpe BUHTA KpenneHusa 6ioka KOHOEHCATOPOB K
Kopny cy npeobpasoBaTens.

Omsepmka kpecnmogasi PH2x300 3.1.9, duHamome mp udeckasi omepmka 3.1.4.

7.16. YcTaHOBKa AaT4yMKOB TOKa.
7.16.1. YcTaHOBUTb AaT4YUK TOKa Ha NNaHKy, Kak nokasaHo Ha puc.6.10.
7.16.2. BKpy TUTb BUHT 2 U1 ranky ¢ wanbon-rposep 3.

7.16.3. CoeguHuTb pasbeM kabena gatymka Toka v 3adMKCUPOB aTb €ro CTsXKKOM 1
(pnc.6.10).

Topuoenlli ko4 7Tmm 3.1.12, cnrxka 3.3.4.
7.16.4. TMoBTOopUTb N.N.7.16.1 - 7.16.3 oNst 0OCTaB LUXCSA OaTYUNKOB.

& BHumaHue. He nymatime mec mamu kabeiu 0anmHuKko8 moka ro ¢hasam.

7.17. YcTaHOBKa NnaHKM JaTYMKOB TOKa.

7.17.1. YcTaHOBUTb MNaHKy OATYMKOB TOKa, Kak MokasaHo Ha puc.7.19.

Puc. 7.19. YcTaHOBKa nnaHkM AaTYMKOB TOKa U CUIOB bIX
B bIXOAHbIX LMH.

7.17.2. 3akpenuTb nnaHky BuHtamu 1 (puc.7.19).

7.17.3. YCTaHOBWUTb BbIXOAHbIE CUIOBbIE LLMHbLI W 3aKpenUTb UX BUHTamu 2 (puc.7.19).
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7.18. YcTaHoBKa CUMOBOro NpegoxpaHuTens.

7.18.1. YcTaHOBWUTb NpegoxpaHuTeNb Ha MecTo, Tak 4YTOOLI OTB €pCTnNA B ero HoXXkKax
coBnannm ¢ OB epCcTnaAMU OAna KpenneHud, a npoBoda OoCTaliMCb NOBepXx Hero.

7.18.2. HapeTb HaKOHEYHUK NP OBOAA KPACHOrO LB eTa KOHTPO NS NpeaoxpaHuTens Ha
6onT M12x32. MpuKpy TMTb GONTOM HOXKY NMPEdOXPaHUTENs K «LMHe +» Ha ABa-Tpu
o6opoTa (puc.7.20).

7.18.3. HapeTb HakoHEYHUK NMPOBOJA YEPHOrO LB eTa KOHTPO NSt MpeaoxXpaHuTens u
HaKOHEYHMK CUMOBOro NPOBOAa coeavHe HNst « uMH bl +» 3T 1 npegoxpaHute nst Ha 6onT

M12x40. Mpukpy TUTb BTOPY 0 HOXKY NpegoxpaHutens (puc.7.20).

7.18.4. 3aTtaHy Tb GONTHI.

Bont M12x32 BonT M12x40

Cwurnosow nposos
COEOVHEHMA « LUMHBI +>»
3MT v npegoxpaHnTens

Puc. 7.20. YcTaHOBKa CUIOBOro npefoxpaHuTe ns.

7.19. YcTaHoBKa nnaTtbl BapMCTOPOB.

7.19.1. TlpuBepHy Tb NraTy BapuUCTOPOB Ha CTOMKU BXOAHbIX AMOLHO-TU PUCTOPH bIX
Moy new Tpems BUHTamu (puc.7.21).

BuHTbI Kpennenus  [MpoBog 3asemneHns

nnaTbl BApUCTOPOB nnarbl BApUCTOPOB

BuHTbI K pennexua
nnartbl

npenoXp aHuTenen

LWnewnd LM

BuHTBI Kpennenus
nnatbl LN

- < TE—— % 3
Puc. 7.21. YcTaHoBka nnaTbl BapucTopoB, Nnatbl
npegoxpaHuTtenen, nnatbl L.
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7.19.2. TlpucoeamHnTb pasbem 3a3emneHus (puc.7.21).

7.20. YcTaHOBKa nnaTbl Npeaoxp aHuTe nen.
7.20.1. TlpuBepHy Tb NnaTy nNpegoxpaHUTernen Ha MecTo YeThbipbMs BMHTaMu (puc.7.21).
7.20.2. CoeguHuTb Kk pasbeMaM «CN7» n «CN8» wnerd nnatbl npegoxpaHuTe nen
(puc.7.21).

7.21. YcTaHoBka nnatol LIIM.

7.21.1. TMpwusepHy Tb nnaty LM Ha MecTo YeTbipbMsi BMHTaMW, Tak YTOObI NPOB O
3a3eMIleHus nexan noj Hew.

7.21.2. BcTtaBwuTb pasbem wnenda LM B oTBeTHy 0 YacTb Ha nnarte LeHTparnbHOoro
npoueccopa 1 HagaBWTb Ha Hero Tak, YTob bl 3aLle NkHY NMMcb BOKOB ble dnKcaTop bl
(puc.7.21).

7.21.3. BcTaBuTb B pasbem E Ha nnate LM npoBopg 3asemneHns (puc.7.21).

7.22. YcTaHOBKa pamKku Ny fnbTa y Npas feHus.

7.22.1. CoeanHnTb pasbeM co Wwnendom Ny nbTa y npaB NeHns Kak NokasaHo Ha puc.7.22
W 3aKpenuTb ero cneunarnbHbIM rKcaTopo M.

7.22.2. YcTaHOBUTb pamMKy Ha MECTO W 3aKpenuTb Tpemsi BUHTaMM.

dukcarop pazbema
wnevidpa nyneTa.

Puc. 7.22. YcTaHOBKa pamKku ny nbTa y npa. feHns.

7.23. YcTaHoBKa My NbTa 'y NpaB NEHUs.

7.23.1. BcTaBuTb Ny NbT B paMKy Ans My nibTay NpaBieHUs 1 3aTsHY Tb IBY Msi BUHTaAMW.

7.24. YcTaHOBKa BEPXHEN KPbILLKN.

7.24.1. YcTaHOBUTb KpbILKY Npeobpa3oBartens Ha MecTo, Mpu 3TOM COB MECTUB
OTBEPCTUE B HEWN C Na3oMm My NbTa Yy NpaB NeHus.

7.24.2. 3akpy TUTb LLECTb BUHTOB KpensneHus (puc.6.1).
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8. BbIXOOHOW KOHTPOIb

8.1. brok-cxema BbIXO4HOIO KOHTPO Nid.

Mopxntouenme MY k anexkrpocetn ~380 B 50 Ny 3¢

MHovkaymsa Ha
avcnnee

Bosspar B peMOHT

ameHsnack nu Hert

nnara LMn?

\

ﬂa¢ [MpoBepka 3Ha4YeHUI, YCTaHOBMEHHbI X
nornbL30BaTenem.
IMporpam MupoBaH1e KOHCTaHT MporpammupoBaH1e KOHCTaHT

«

y

[Myck asuratens

HaYeHVs TOKOB Het

B HOpME?

v

BosBpat B peMOHT

MporoH

ny
MpOLLEen NporoH?

Het

v

BosBpat B peMOHT

MpoBepka ynp aBrneHus oT KIeMM

v
Het

Hopma? ¢
it

BosBpat B peMOHT
BoccTaHoBneH e Nonb3oBaTenbCKMX KOHCTaHT

OxkoHuaTenbHas cbopka, HaknevBaHve
rapaHT UMHbIX HaKNeek (PEMOHTHbIX) 1
ynakoBka

OdpopmreHvie [,OKyMEHTOB

Puc.8.1. Bnok-cxema BbIXOAHOIO KOHTP Onsl
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8.2. MopkniounTtb npoBepsembii MY no cxeme, NpmeB eaeHHON Ha puc. 8.2

Onekmpodeueamerib 3.4.3.
L lMpu oncy nc mBu U ane kmMpodsu eamerisi C Xapakme puc MuKamMu, ykazaHHbIMU 8 1n.3.4.3,
ucrosib308amb 351€ KMpodguaamesib C HOMUHaNbHbIM MOKOM, Haubonee 6rU3KUM K
HoMuHasnb HoMy nmoky 4. B mobom crny4dae, ebixo0HoU nmok MY (mok e kaxdou u3 ¢has
dsuzamernsi) npu pabome Ha Yac nome 50 'y domkeH coc naesnsimb He meHee 40%
HOMUHasb Ho2o moka M4 ( = 32 A ana EI-7011-050H, = 38 A gns EI-7011-060H).

ABTOMaTN4EX NN
BbIKNOYaTE1b
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Puc.8.2. Cxema noakntoveHus cunosbix uenen MY EI-7011
8.3. [Mopgatb HanpsikeHue nuTaHmst ~380 B Ha BxogHble knemMmbl R, S, T.

8.4. TIpOKOHTPOMMPOBaTb UHAMKALMIO HA AUcnnee My nbTay npaBreHns npeobpa3oBaTens
YacToTbl. Ha ancnnee fomkHO oToBpaxaTbCs 3Ha4YeHWe onopHou YactoTsl (B 'y nnv B
06/MuH).

MHuamkaTtop CTOIM Ha ny nbTe formkeH cBeTutbes, nHamkatop MYCK — gomkeH
ObITb MoralLLeH.

WHankatop FOTOB — gomkeH ceetutbca. NHaukatopsl YIP v PEI mory T
cBeTUTbCS NNbo - HET, B 3aB UICMMOCTM OT 3anporpaMmMMpPOB aHH bIX PEXMMOB
OVCTaHUMOHHOTO Yy NpaB NEHMS.

MNpumevanue. Ecnun uHgukaums Ha gucnnee He cootBeTcTBy €T n.8.4., MY
B0O3B paTUTb B PEMOHT.

8.5. 3anporpammMupoBaTb HeobXoAMMblE 3HAYEHUs1 KOHCTaHT MY Ans pexuma y npa. neHus
OT MecTHoro ny neTa. locnefoBaTtensHOCTb ASNCTB WA NO Y CTAHOBKE KOHCTaHT 3aBWUCUT OT
TOro, 3amMeHsNnachb unn HeT nNnaTta LUeHTpanbHoro npoueccopa (LM).

8.5.1. Ecnu B npouecce peMoHTa He Obina 3aMeHeHa nnaTta LEeHTpanbHOoro
npoueccopa, HeobXOAMMO MPOBEPUTbL TEKY LLUME 3HAYEHUS KOHCTaHT:

« CD-002,

« CD-004,

¢ CD-010...CD-018,

e CD-019, CD-020,

e CD-025...CD-032,

e CD-035...CD-043,

« CD-050

« CD-084

OTn cBegeHunst HeobxoaMMo 3anucaTb Ha cB06OAHOM Mosie KapTOYkU PEMOH Ta

ONnsi nocreay LWero nx BOoCCTaHOBIEHNS nepen OTNpaB KoM 3akas3yuky , 3aTeM NepenTn K
n.8.6. Ans NpodormKeH Nsi NPoB epokK
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8.5.2. Ecnu B npouecce pemoHTa bbina 3ameHeHa nnarta npoueccopa, Heobxoaymo
YCTaHOB UTb 3HAYEHUS KOHCTaHT:

« CD-001 =10 CBpoC KOHCTaHT K 3aB OAACKMM 3Ha4YeHUsAM (2-x NpoBoaHas
WHMLMA Nn3a uusl);

« CD-001 = 3 YT1eHne n 3anucb KoHcTaHT oT CD-001 go CD-108;

e CD-003 = 380 B BxogHoe HanpshkeHwe nuTaHus;

¢« CD-010 = 0 Xapaktepuctuka U/ff ana asuratenst 380 B 50 Iu,.

8.6. [lepeBecTu npeobpa3oBaTenb B PEXMM Y NpaBNIEHUst OT MECTHOIO Ny NbTa. MHAMKaTop bl
YTP n PEl gomkHbI NOracHy Tb. YCTaAHOB UTb KHOMKaMu Ny NbTa 3agaHue yacTtoTsel 25 Iy,

HaxaTb kHonky «[MYCK». [IBuraTenb OOMKEH 3any CTUTLCS, BbIXOAHAst YacToTa
MY gormkHa NNaBHO YBENUYUTLCS A0 3aAaHHOTO 3HAYeHWs. BeHTMNSATO pbl oxnaxaeHus
HayYHy T B pallaTbCs.

YCTaHOBUTb KHOMKamu ny NbTa 3agaHue 4actoTbl 50 M. C NoMoLLbO TOKOB biX
Knewien Npom3BecTn mnsaMepeHue BbixogHoro Toka MY no kaxagon BbixogHow dase (U, V
n W). BencnuTb cpegHee apydmMe TM4ecKkoe 3HaueHmne 1 CpaBHUTL ero C NokasaHnsamm
B bIXOJHOrO TOKa My NbTa y npas feHuns MY,

Icp = (|1+|2+|3)/3

PasHuua mexay atumm 3HadeHnsiMm orkHa ObiTe He Gonee + 10%.
OTKNOHeHNe 3HayeHun TokoB |1, Iz, I3 Mexay coBoli Takke He AONXHO NpeBbiwaTb + 10%.

,L'(eueamenb 3.4.3., nokosbie krnewu 3.4.10.

Mpumeuanue. Ecrnu npu npoBepkax no n.8.6 BbisB NEHO kakoe-nnGo
HecooTBeTCcTB ue, MY Bo38BpaTUTb B PEMOHT.

8.7. OctaBuTtb NpeobpasoBartens B pabote Ans nporoHa Ha Bpemsi He meHee 30 muH. B
npouecce paboTbl KOHTP ONIUP OB aThb:

e BbIXOAHOW TOK Npeobp asoBaTens YacTOTbl MO KOO M3 BbIXOAHbLIX ¢as;
e OTCYTCTBMUE BUBPaLMM N NOCTOPOHHETO Ly Ma 31eKTpoaB UraTe ns;
e oTcyTcmBue oumbok Ha gucnnee MY.

8.8. TMMopatb komaHay «CTOIlM», BbixogHas yacTtoTa MY gomkHa nnaBHO CHU3WUTBCS A0 Hy NS,
JBuraTenb - OCTaHOB UTbCS.

8.9. Ecnu B npouecce NporoHa He 0GHapy KEHO OTKIMOHEHWUI OT HOP MarlbHOro pexuMa
pa6oTbl, NeperTu K criedy oLemy My HKTy MpoBEepKU, B NMPOTMBHOM Cry 4Yae BepHy Tb MY B
PEMOHT.

8.10. MpoBeputb paboTy NpeobpasoBaTens npu y npasfieHUuM OT BHELHUX KNEMM B
cooTBeTCcTBUM C N. 4.16 HacTosiwero Py koBoacTBa.

lNome Hyuome mp u nepemsidka 3.4.9

8.11. BOCCTaHOBUTb 3HAYEHMS OMOPHOM YacTOThl, KOHCTAHT, U3MEH EHH bIX B MpoLecce
NPOB €POK K 3HAYEHUsIM, YCTaHOB NTEHHbIM NOMb30B aTenem (eCrnv Npu pe MOHTE He
3aMeHsinachb nnata LeHTparnbHOoro npoueccopa).

8.12. OtkmtouunTb NuTaHme MY, oTcoeanHUTL NOAKIOYEHH ble NPOB OAa.

8.13. [lponsBecTn 3aTSXKKY BMHTOB CUMOBbIX KNEMM.

8.14. HakneuTb peMOHTHble rap aHTUNHble HaKNewkn B COOTBETCTB UM C puc. 8.3,

68



Puc.8.3. PacnonoxeHune rapaHTUIAH bIX HaKIeek.

8.15. [llpoussecTtun OKOHYaTeslbHY 10 c6opKy Ny nakoBKy OTPEMOHTMPOBaHHOIo n3genna n
cAaTb ero Ha cknag.

8.16. 3anonHMTb CONPOBOAMTENbLH bie AOKY MEHTbI B COOTBETCTBUM C «MHCTpY Kumen o

nopsiake npuema, NOAroTOBKU U MPOBedeHNs PEMOHTHbIX paboT npeobpa 3oB atenew
yacToTbl El, E2 n E3 nycTponcm nnasHoro nycka [ MCx».
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