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1. BBEOEHME

1.1. HacTosiwee Py koBoacTBO NpegHasHayeHo 471 CEePTU MLM POB aHHbIX CEPBUCHBIX LIEHTPOB

KoMnaHun «Becnep aB TomMaTuKa», B bINOMHAIO LLMX PEMOHT npeobpa3os aTeneit 4acToTbl
mofe nevt E3-9100-001H n E3-9100-002H.

1.2. laHHoe Py koBOoACTBO MOXET ObiTb Ucnonb3oBaHo cry x6amu KUTMKA apy rux npeanpusitmia
Ans NpoB eAeHNsA CaMOCTOSI TEMbHOTO PEMOHTA.

Mpumeyanne. OO0 «Becnep aBTOMaTMKa» HECET OTBETCTBEHHOCTb 3a pe3y NbTaThbl

peMoHTa TOJIbKO B TOM CJly4ae, €CJih PEMOHT B bINOJIHEH B cepmchn UumMpoB aHHOM cepB UCHOM
LeHTpe KoMnaHun «Becnep aBTomMaTukax». Npn camocTosTe ibHOM PEe MOHTE
OTBeTCTB EHHOCTb J1IEeXUT Ha Cly X0e, B bINOSHSA LLEN Takon P€ MOHT.

1.3. OpraHun3aumnoHH ble NpoLe ay pbl BCEX 3TanoB peMOHTa U3MoXeHbl B «HCTpy Kumum o
nopsigke npvema, NoAroToBKU 1 NPOBeAeHNsi PEMOHTHbIX paboT npe obpa 3o atenen
yacToTbl El, E2 n E3 nycTtpovictB nnasHoro nycka JMC», ymBepxaeHHon 12.08.09 r.

1.4.B npouecce pemoHTa npeobpasoBarenen YyacToThl (Aanee no Tekcty — MNY) BbinonHsoTCA
cnegy owye paboTbi:

1.4.1. IwnarHocTtuka MY n onpegeneHne HencnpaeHbIX COCTaBHbIX YaCTEN.
1.4.2. Pa3bopka (4acTnyHas unm nonHas).
1.4.3. 3ameHa HencnpaBHbIX COCTaBHbIX YacTen (OrokoB, y 3MoB, AeTanen);

1.4.4. Coopka.
1.4.5. BbIx0gH 0N KOHTPO b OTPE MOHTM POB aHHoro MY 1 NporoH noa Ha rpy 3koun.
1.5. MeToAbl AMAarHOCTMKN 1 OnpeAeneH NSt Hencnpas HblX Y 310B U3MOXeH bl B pasaerne 4.

1.6.B pasgene 5 npuBeneHbl 60K-CXeMbl MPOLECCOB PEMOHTA, NOKa3sbiB aloLLmM e
nocrnefoB aternbHOCTb onepauuin No 3aMeHe Hencnpas HbIX Y 3110B.

1.7.B pasgenax 6, 7 n 8 onvucaHbl onepauun cooTB eTCTB eHHO Mo pasbopke, cbopke n
B bIXOAHOMY KOHTponto IMY.

1.8.B TekcTe HacToALero Py KOBOACTB A NPUMEHAKTCA cneny rowue rpa dwvyeckne 00603H ayeHus:

UCnosb3y emMble 060 py [JOB aHUe U UHCTPY MEHT (C HOMepamu Ny HKTOB pasgena 3);

ocobble Y Ka3aHu4.



2.1

2.2.

2.3.

2.4.

2.5.

2. MEPbI BE3ONACHOCTH

Mepen nogknioy eHeM npe obpasoBatens y beautech, YTO HanNpsHKeHWEe UCTOYHUKA MU TaHNS
(ceTn) cooTBETCTBY €T HOMUHANBHOMY 3HAYEHWIO.

Bo n3bexaHue B O3ropaHua He yCTaHaBﬂMBaVITe npeo6pasoBaTenb Ha ropro4yune
NnoB €pXHOCTU.

He npucoeaunHsite n He pasbeauHsiiTe pa3bEMmbl, ecnm MY noaknoveH K ceTu.

OTcoeanH eHne unu NpoB epka KOMNOHEHTOB pa3pe LaeTCA TOMbKO Yepe3 5 MUHY T nocne
OTKINMKOYEeHUA N TaHnAa U noracaHd MHANKa TOpoB .

He npucoeanHanTe n He oTCOe AMHANTE Harpy 3Ky (OBuratenb WM famnbl HAK anuB aHns) K
B bIXOAHbBIM Knemmam npeobpasosaTens, ecnm N4 nogkntoyeH k cetn. OTcoeanHeHne nnu

NOAKNIOYEH Me Harpy 3kv paspe LiaeTcs TONMbKO Yepe3 5 MUHY T Noche OTKMIOYEHN NUTaH ns
M noracaHna MHONKaTopoB.

He npvkacanTecb k HarpeB alOLMMCS KOMMOHEHTaM, HanpuMep paauatopy U TOPMO3HOMY
pesncTopy, NMockorbky WX TEMMEpaTy pa MOXET GbiTb JOCTATOMHO B bICOKA.

2.6.CobnioaaiiTe npaBuna TexHWkM 6e 30NacHOCTU Npu paGoTe C B bICOKUM HaNpPsKEHUE M.



3. OBOPYOOBAHME, UHCTPYMEHT, MATEPUAIbI U NMPUBOPbLI

3.1.MepeyeHb MHCTPY MeHTa

3.1.1. Pabouun cton

3.1.2. MasnbHaa cTaHuus

3.1.3. Kycauku 6okos bie

3.1.4. MuHuet

3.1.5. [JuHamomeTpudeckasa oteepTka 0,5 — 5 H*m
3.1.6. Hacapgka kpecTtoBasa PH2x150
3.1.7. OTtBépTka nnockasa 3x150

3.1.8. OTtBépTKa KpecToBas PH2x150
3.1.9. Kno4 raeyHbIn poXKOBbI 5
3.1.10.WUnatenb pe3vHoBbIN 50 MM
3.1.11.®dnakoH nonuatuneHos bin 100 mn
3.1.12.Tapa gns coctaBHbIX YacTten MY
3.1.13.Tapa anga kpenexa

3.1.14.Tapa gns 6paka

3.2. Komn nekTy towwme usge nus

3.2.1. PeMOHTMpY emoe nsgenue
3.2.2. KomnnekTy lowme n3genvsa (Ha sameHy ) B COOTBETCTB MM C aKTOM AMarHOCTUKM

3.3. PacxogHble maTepuansl

3.3.1. TMpunon MOC-61 Tpy 64aThii ¢ hnocom

3.3.2. TennonpoBogHbii komnay HG DOW CORNING 340

3.3.3. Cwmecb cnupTto-6eHsmMHoBaga 1:1 (ganee no tekcty — CBC)
3.3.4. CandeTtka 6s3eBas 20x20 cm

3.4. N3amepuTe nbHble Npnbopel U crieuma fbHble NPUCNOCOBNEH Usi, PEKOMEH 0B aHHble A11s
NpoB eeHNs1 ANArHOCTUKN U PEMOHTA

Tabnuua 3.1.

HanmeHoBaHue ®doT0

3.4.1. Mynbtumerp MAS830 (Wmm aHamor, ¢
PEX1MOM MPO3B OHKWN MO 0B )




3.4.2. Pery nupy embii 6ok nuTaHus

HanpspkeHne nutaHus ~220B, 500y,
BbixogHoe HanpsixeHne

MOCTOSAHHOIO TOKa ot 0 oo 24B
Tok Harpy 3ku, He MeHee 1,0 A

3.4.3. TpexdasHasa ceTb NEPEMEHHOro Toka
~380 B, 50 'y

(Mnm ogHO chasH b MOB biLLAKD LW
TpaHcdopmaTop ~220/380 B, MO LHOCTLIO
200 - 300 BT)

~220B ~380B

3.4.4. TpexasHbli aCUHXPOHH bl AB UraTenb
0,75 (1,5) kBT, ~380 B

3.4.5. Jlamnbl HakanuBanusa 220 B, 40...100 BT, 3 um,

COE[IMHEHH ble Mo cxeMe «3Be3aa»




3.4.6. MoTteHumomeTp 1 - 10 KOM;
lMpoe onovyHasa nepemblyka.

3.4.7. TokonsmeputenbHble knewn Fluke 353




4. OQUATHOCTUKA

4.1. 06wy e NonoXxeHus

4.1.1. AvnarHocTuka npeobpasoBatens YacToTbl BKMOYAET B Ce0si OLIEHKY €ro TEXHUYEeCKoro
COCTOSIHUSI U onpeferneHne HemcnpaBHbIX CMEHHbIX YacTen (brnokos, nnart, y 3roB ©
netanewn).

4.1.2.NMpexage 4em nNpucTy NUTb K AUarHoCTUKe, He06X0AMMO 03HAKOMUTBCS CO CTPY KTy PHOM
cxemol npeobpasoBartenei YactoTbl E3-9100 1 BHELLHUM BUAOM CMEHHbIX GIIOKOB U
yanos (n.n. 4.3, 4.4 v Mpunoxexue 1).

4.1.3.0cHoBHas nocrenoBatenbHOCTb AEUCTB U Npy anarHocTuke MY npepctaBneHa Ha
6nok-cxeme (n. 4.5).

4.2. doTto obuwero Buaa npeobpasosatenen E3-9100-001H n E3-9100-002H npencTtaB neHo Ha
puc. 4.1.

Puc. 4.1 ®oTo obwero Buaa npeobpasosateneit E3-9100-001H n E3-9100-002H



4.3. bnok-cxema npeobpasosartenen yactotbl E3-9100-001H 1 E3-9100-002H npuseaeHa Ha
puc. 4.2, cTpy KTy pHasi cxema npeobpasoBareneit - B [MpunoxeHum 1.

BXOZI HBIC U B bIXO THBIC
1enM y npaBJICHU

[B5H ]
6. [y mbT 5. [Inata neHTpanbHoro
y IpaBICHIS [:ICNZ npoueccopa (LIIT)
CN1
—
| It |
7. llne i LIT
| : |
CN1
3. Ilnara npaiieepoB CN3A 4. IlnaTa npaiiepon
IIIT
_I/\|_|/\| ] ] I ]
L. 1| | |
CN1A CN1B CNi1C CN2A

oN3 rﬂ_ 8. Benr mstop

1. MMnara moxy st |GBT

2. Matpuua |GBT

RL1S/L2 T3 P PR U/T1VIT2WIT3

\J—'f\—ﬁuw

K nuraromeii  KTopmosnomy Koanekrpo-

SJIEKTPOCETHU pe3ucTopy JABUraTCIIO
~380 B

Puc. 4.2. brnok- cxema npeobpasoBarenen 4yactorbl E3-9100-001H n E3-9100-002H



4.4. doTorpadwmm CMEHHbIX Y 3MOB, BXOAALMX B cocTaB npeobpasosarenen yacTtotsl E3-9100-
001H v E3-9100-002H, npvBeaeHbl B Tabn. 4.1. (MopsakoB ble HOMepa COOTB eTCTBY 0T
puc. 4.2)

Tabnuua 4.1.

HanmeHoB aHune doT0

Mnata moay na IGBT

MaTpwuua:
P549A ona E3-9100-001H,
P540A ons E3-9100-002H

Mnata gpaveepos

10



Mnata gparBepos LM

Mnata ueHTpansbHOro
npoueccopa (L)

My nbT y npas neHns E3-9100

11




Wineitdp Ly

BeHntunatop KDE2406PHV1

12




Briok-cxema amMarHocTuku npeobp asoeatenen YyactotTbl E3-9100-001H n E3-9100-002H

AHann3 conpoBoaUTENIbHON AOKYMeHTaLm,
BHeLHUI ocMoTp MM, YacTHaA pa3bopka.

)

Ectb noBpexaeHHbe AremMeHTbI?

3amMeHa HevcnpaBHbIX
COCTaBHbIX4YacTen
1

[unarHocmka CMnoBbIX
uenen. Hopma?

3ameHa cunosomn YacTu

[lnarHocmka BeHTUNATOPA.
WcnpaseH?

3ameHa BeHTUIHTOPA

Mopava nutamms.
MHavkauws B Hopme?

na 3ameHa nnatel LI, nynbTa,
nnatbl ApavBepoB, nnatbl
npansepos LM

AHanu3 vctTopum owmbok

v

MpoBepka Ha MAMMbI
HakanveaHus.. Hopva?

Bamena nnatbl UM, nnatsl
ApalriBEpOB UM CUIOBOWA
yactu

lMposepka Ha
anekTpomuraTtens. Hopva?

3ameHa nnatbl LM, nnatsl
[panBepOB N CUMOBOWA
yacTu

lMposepka ueren
ynpasnews. Hopma?

| 3ameHa nnatbl LI

Céopka |

CocTaBrneHve
PemoHt aKTa AmarHoCTUKN

Puc.4.3.

13



4.5. Bnsy anbHbin ocmoTp npeobpa3osarens.

4.5.1. O3HaKOMUTbLCH C COAepXaHNeM COMpPOB OAUTENbHbIX JOKY MEHTOB (akTa, Nnucbma v T.4.).
Mpoun3secTn BHeWH U ocmoTp MY, npu 3TOM 06paTUTb BHMMAaHME Ha B O3MOXHbIE
NOB peXAEeHNs1 Kopny ca 1 Ny nbTa y npas NneHus.
4.5.2. MNpoBecTn YacTu4Hy 0 pa3bopky npeobpasoBartens (4e MOHTUPOBaTb B EPXHIO YacTb
Kopny cac ny neToM Yy npaB neHusa u nnatou LIM) B cootBeTc®BUM C n. 6.2.
4.5.3. [pounssecTu BU3y anbHbli OCMOTP B CEX 3NIEKTPOHHbIX KOMMOHEHTOB U NevaTHbIX
NpoB OJHWUKOB Ha nnatax. B cry yae obHapy xeHus NoB peXAEHHbIX 3NIEMEHTOB,
COOTB ETCTBYHOLUME COCTaBHble YacTu noanexar 3aMeHe.

4.6. [inarHocTMKa CUMNOBbIX KMYen MaTpuL bl
4.6.1. YcTaHOBUTb My NbTUMETP B pexum «[1po3BOHKa AMOO0B ».
4.6.2. OnekTpuyeckas npuHumnuansHaa cxema matpuy P540A n P549A npuseaeHa Ha
puc.4.4 (Ha cxeme TaKke NokasaHbl BHe LLH/NE CUMOBble Kremmbl [14).

P9 ©BR o1 QUIT1 oOVITZ OW/TZ
.......... Y v e A S S

P540A
(P549A) 1
1

R/Llo—i:%«-
SiLzo—p22
T/L30

w
&)1

N ()
Puc. 4.4 MpuHumnuanbHaa cxema maTtpuy, P540A n P549A

4.6.3. MNpoBeputb Lenb P-R/L1, kak noka3aHo Ha puc. 4.5. lMpu ncnpasHom matpuue Lenb
«3BOHUTCS» Kak anoZ (Npy NpsiMO NPOB OAMMOCTH noka 3aHus npubopa 200..... 1000,
puc. 4.5.a, npn obpaTtHoi npoBoanmocTn — «O6pbIB Lenu», puc. 4.5.6).

Mynbmumemp 3.4.1

14



Puc.4.5 lMpos epka BXOOHbIX CUMOBbIX Lienen OTHOCUTENBbHO KreMMbl P

4.6.4. AHanornyHo n. 4.7.3 npoBepsTcsaBXodHble uenu P-S/L2, P-T/L3, a Takke B bIXOOH ble
uenu P-U/T1, P-V/T2, P-W/T3 (ucnpaBHOCTb 3alUMTHbIX AVOAO0B).

Ecnn nokasaHus npubopa B uensx P-R/L1, P-S/L2 n P-T/L3 nnm B uensax P-U/T1, P-V/T2
n P-W/T3 npu npsiMoi NpoB oaMMOCTM oTim4vato Tcst 6onee yem Ha 10%, matpuua
cyuTaeTcsi Hemcnpas HON.

4.6.5. MpoBeputb Lenb N-R/L1 Ha nnate gpanBepoB TecTepoMm, B pexume «[1po3soHka
OMoO0B » Kak Moka3aHo Ha pucy Hke 4.7. BoeiBog knemmMbl N nokasaH Ha puc. 4.6. Llenb
N-R/L1 pomkHa 3B OHWUTLCS Kak avoAd. (Mpu NpsiMov MPOB OAMMOCTM NoKa3aHus npubopa
200.....1000, puc. 4.7a, npu obpaTtHon nposogumocTn — «O6pbIB Lenu», puc. 4.76. B
NPOTUBHOM CIy Yae mMaTpuLa CYMTaeTCa HEeUCnpaB HOW.

9 BARR=

Puc. 4.6 BbiBog knemmbl N

15



Puc 4.7 QnarHocTuka matpuL bl OTHOCUTENLHO Knemmbl N

4.6.6. AHanormyHbim n. 4.7.5 obpasom gnarHocTupoBaTtb BxoaHble N-S/L2, N-T/L3 n
BbixogHble N-U/T1, N-V/T2, N-W/T3 kaHanbl MaTpuubl. Ecnv nokasaHus npubopa B
uenax N-R/L1, N-S/L2, N-T/L3 unmn B uensax N-U/T1, N-V/T2, N-W/T3 npu npsimon
NpoB 0AMMOCTM OoTnnyatTcsa 6onee yem Ha 10%, maTpmLua cyMTaeTcsa HeMcnpas HON.

4.6.7. MNpoBepuTtb Lenb P-BR (3awuMTHBIN gno g knoya AvH aMU4eCKoro TOPMOXKEHNS ), Kak
nokasaHo Ha puc. 4.8. VicnpaBHas uenb «38OHUTCHA» Kak guog (Mpn npsmo i
NpoB OANMMOCTK nokasaHus npunbopa 200..... 1000, puc. 4.8.a, npu obpaTtHoW
nposoaumocTn — «ObpbIB Lenu», puc. 4.8.6).

Puc 4.8 [uarHocTuka Knova TOPMOXEHMSA O THOCUTE fIbHO KneMmbl P

4.6.8. MNpoBepuTb UCMpaBHOCTb TEMNEpPATy PHOTO AaTyMka MaTpuLibl. YCTaHOB UTb
MY NbTUMETP B PEXUM U3MEPEH U1 COMPOTUB NeHns Ha npegene 200 kOwm. Nameputb
COMpPOTUB NIEHNE Lieny Ha nraTte ApalviBepoB MexXdy KOHTakTaMu, 0603HayveHHbivn NTC,
Kak nokasaHo Ha puc. 4.9. ConpoTtuBneHue gomkHo 6bimb B npegenax ot 20 go 25 kOm.
MpumeyaHue. MonapHOCTbL NOAKMIOYEHUST Ly MOB My NbTUMETPA - MPOU3B OflbHas.

16



Puc 4.9 [lnarHocTvka TemnepaTty pHOro AaTyvka MaTpuL bl

4.6.9. Ecnu BCe kaHanbl matpulbl 1 TemnepaTy pHbIM AaTYMK «NP 03B aHUB alOTCA» Kak
ncnpasHble - MPOJOIKUTE ANarHOCTUKY Mo n.4.7, ecrnv XoTs G6bl OOMH HEVUCMNPaBEH -
cunoBas YacTb (nnaTa gpariBepoB U MaTpvLa) NOANeXUT 3aMmeHe B COOTB ETCTBUN C
n.5.6, a npeobpasoBarenb YacToTbl - AalNbHEN e N AMarHOCTUKE.

4.7.narHocTuka BeHTUNsTopa.

4.7.1. OTcoeanMHUTb po3eTKy kabens BeHTUNATopa 13 pasbema.

4.7.2. TopKnNioYNTb BEHTUMATOP K UCTOYHWKY MOCTOSIHHOMO HanpsixeHnus 24 B, cobniogas
NONsIPHOCTb («+> KPaCHbIN NPOBOA, «-» YEPHbIN), nogaTb HanpskeHue (cm. puc. 4.10).
Ecnu BeHTUNATOp He BpallaeTcs, 3aMeHUTb Ha HOBbIA. Ecnu He B palaeTcs
3aMeHe HHbIY B EeHTUMATOP - 3aMeHUTb CUIOBY 0 YacTb.

Uc moyHuk 24B 3.4.2

Puc. 4.10 luarHocTuka BeHTURATOpa

17



4.8.MoaknoyeHne npeobpasoBaTensd 4acToThl K CETU.

4.8.1. MopgknounTb npeobpasoBarens k anektpocetn 3¢ ~380 B (Mnm k cetn 1 ~220 B
yepes TpaHc dpopmaTop 220/380 B, kak nokasaHo Ha puc. 4.11).

q

220B [0 C R/L1
1 203|E 3p0 E3-9100
50T’ . C
0 SiL2
Tpauncopmatop
220380 B

Puc. 4.11. NopknoueHue MY k ceTn yepes TpaHc op maTop

TpaHcpopmanop 3.4.3

4.8.2. MNopaTe nutaHne 220 B Ha TpaHc opmaTop, Npu 3ToM Ha 7-10 ceky HA B KnoyaeTcs
BEHTUNATOP oxnaxaeHuns pagmaTopa MY. Ha gucnnee pomkHa nosB uTbcA Gery was
cTpoka EI-650, a 3atem — BbixogHas yactota 0.0. B aTtom crny yae npountaTe UCTOpUto
oumbok B cootBeTcB UM Cc N.4.10, a 3aTem nepenTtn k n. 4.11.

4.8.3. Ecnu Ha gucnnee BbiCBeYvBaeTCa OOVH U3 KOAOB OUMOKM, TO AanbHen wasi
OmarHocTuka npoBoamUTCS Ny TeM NOCMeoB aTternbHON 3a MEH bl COCTaB HbIX YacTen
npeobpa3oBartensi Ha 3aB e4OMO MCMNpaBHbIE.

Cnuncok coobLLeHNA 0 HencnpaBHOCTU Ha aucnnee npeobp asoBarens YacToThbl U
[EeNCTBUIA MO UX YyCTpaHeHuto, npueBeneH B pasgene 11 «CoobuieHusi o
HencnpaBHOCTSIX W AeNCTBUS No HUM» Py koBoactBa no akcnry atauum (P3).

4.8.4. Tpwn OTCYy TCTBWM MHAMKAUUKM Heobxoa4MMo nocre AoBaTenlbHO 3a MEeHWUTb cHavana ny nbT
ynpasnenus (n. 5.1), satem nnaty LM (n. 5.3), notom nnaty gpawvieepos LI (5.4) n
nnaty gpansepos (5.5). Ecnm HecooTB eTCTBME HE yCTPaAHEHO, TO NMPUYUNHOWN

HencnpaBHOCTU ABNAETCA CUNoBaa 4acTb npeo6pasoBaTen;|, KOTOpaa noanexuTt
3amMeHe cornacHo n.5.6.

4.9. YteHne nctopum oumboKk.

4.9.1. MNopaTb nutaHue Ha MY B coomeTcTBMM C N.4.9.1.

4.9.2. MpoumntaTb UcTopMio oM bOK, 3anmcaHHy o B namaTb LI, ans atoro AB axabl Haxas
KHOMKY «Pexum» BONTU B pexumM oTobpaxeHus coctosHua MY, npm aTom gomkeH
CBeTUTbCS nHamkaTop «MoHUT». 3aTem, HaXXMMasi KHOMKY «A», NepemMecTUTbCS K
WH dop MaL UM 0 NoCneaHnx OTKMYeHusax (cm. ¢Tp.176 P3). Mctopusa owmnbok moxeT
6bITb MonesHa 4NnA AMarHoCTUKM HemcnpasHoro y ana MYy.

4.10. NMpoBepka Ha Nnammnbl HaKa B aHKs.
4.10.1.NoaknounTb 3 namnoykn (220 B, 40-100 BT), coeaMHEHHbIe MO cxeme «3Be3na» K
BbIXOAHbIM knemmam U/T1, V/T2, W/T3 npeobpasosatens yacToTbl. [logatb nutaHwe
~380B (nmm ~220 B Ha TpaHc chop maTop, cMm. puc. 4.11).

/’ TpaHcgbopmarmp 3.4.3
f' Jlamnbl 3.4.5

4.10.2.YcTaHoBUTb OMNOpHY 10 YacToty 3-5 'y u nogatb koMaHay «[llyck» Ha npeobpasoBarens.
Jlamnbl 4OMKHBI FOpPeTb paBHOMEPHO Y CUMMETPUYHO, B Crly Yae ecrnv ogHa M3 namroyek
He ropuT, UMK SIPKOCTb NlaMnoYek pasnuyHas, 3ameHuTs nnaty LM, cornacHo n. 5.3.

4.10.3.Ecnm nocne 3ameH bl nnaThl LM He y ganock AobuTbcs paB HOMEPHOIO CBEeYeHUs namn,
TO cnefly eT 3aMeHWTb Mocrie JoB aTenbHO cHavana nnaty gpansepos LI (5.4), 3atem
nnaty gpawvisepos (5.5).

4.10.4. Ecnn n nocne 3amMeH bl NnaTbl ApariB epoB He Y Aanocb A0OUTLCA paB HOMEPHOro
CBEYEeHMs famn, TO MPUYMHON HEUCNPaBHOCTU SBISIETCA CUMOBasi YacTb
npeobpa3oBarens, crnegy eT 3amMmeHuUTb NnaTy mogy nst IGBT n matpuuy, cormacHo n.5.6.

4.10.5.Ecnv namnoYvku ropsat oguUHaKoOB O, NEPENTU K B bINOSHEHMIO N. 4.12.
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4.11. MNMpoBepka Ha ABuraTens.
4.11.1.ToaKkNIoYNTL 3NEKTpoaBUuraTenb K BbIXoAHbIM knemmam U/T1, VIT2, W/T3 (puc.4.12).
4.11.2.TNpoyutatb criedy owme napameTpbl, yCTAaHOB MEHHbIE NOMb30B aTtenem:
e 3adaHue 4acToThl;
e 3HayeHusa KoHcTaHT U-01, U-02;
e MOnoXeHue nepeknovatenen SW1...SW3.
Ot ceBegeHusa Heobxo4mMMo 3anncaTbh Ha CBOOGOAHOM nore KapToOYKy peMoHTa And
nocneny towero nx BOCCTaHOB NeHNs nepen OTNpaB KoM 3akasd UKy .
4.11.3. YCcTaHOBUTb 3HAYEHUSA KOHCTAHT:
U-01 =1 - nopgaya komaHg My ck/Cton ot ny nbTa;
U-02 =0 - 3agaHve 4YacToTbl OT NOTEHUMOMeTpa Ny nbTa.
4.11.4.Py 4Ky pery nupoBKu 4acTOTbl YCTAHOBUTb B CPeAHee nonoxeHue. Haxatb KHONKy
«[Tyck» Ha ny nNbTe y NnpaB neHus. [Buratenb OOMKeH 3any CTUTbCS, BbIXoAHasa YactoTa MY
OOMMKHa NraB HO YB enMinB atbCA A0 B €NNYMHbI, 3aaHHOW pery NISTOPOM YacToTbl Ny fbTa.
4.11.5.YcTtaHoBuTb YacTtoTy 50 'y, C nomoLbo TOKOBbIX KIeLen NpoM3BecTM U3MepeHune
B bIxogHoro Toka MY no kaxgow BbixogHon dasze (U, V n W).

Tokosble knewju 3.4.7
4.11.6.BbMucnn T cpeaHee apy (pme TMHeCKoe 3HaYeH e 1 CPaBHUTL €ro C NoKasaHWAMY

B bIXOOHOMO TOKa Ha Aucnnee nynbTay npasnexnus MY:
lcp = (11+12+13)/3

Pasnuua mexay 3TVMKM 3HaYeHUsMM JOrKHa cocTasfisiTe He Gonee * 10%.

OTknoHeHne 3HayeHnn TokoB 11, 12, I3 mexay cobon Takxke He AOMKHO npeBbiwaTth + 10%.

4.11.7.Ecnv npu npoBepkax no n. 4.12 BbIABNEHO Kakoe-nMbo Hecoo TB eTCTB e, Heobxoanmo
3ameHnTb nnaty LM. Ecnn nocne 3amensl nnatel LM HecooTB €TCTBME He yCTpPaHeHo, TO
clnefly eT 3aMeHWUTbL NNaTy ApansBepos. Ecnn v nocne 3ameHbl NnaTbl ApanB epoB He
y Aanocb Aobutbcsa npas unbHoOW paboTbl MY, To NpuYMHON HencnpaBHOCTU ABMAETCS
cunoBas YacTb npeobpasoBartens, cneay eT 3amMeHuUTb nNnaTty mogy ns IGBT n matpuuy,
cornacHo n.5.6.

4.12. lnarHocTvKa BXOAHBIX N BbIXOAHbIX Lienen y npas fieHns
4.12.1.3anporpammnpoB aTtb B COOTBETCTB MM C Py kOB 0ACTB OM MO aKChny ataummn E3-9100
cnepgy owpye 3Ha4YeHNs KOHCTaHT:

/1 BHumaHue! pegsaputenbHO 3anucaTb TeKy lUMe 3HAYeHUs KOHCTaHT (y CTaHOB JIEeHHbIe
I'IOJ'Ib3OB artene M) Ha cBobogHOM norne Kap TOYKM peMOHTa An4d nocneay roulero B OCCTaHOB NeHUA.

Uu-01=0 YnpaBneHue oT BHewHux knemm My ck/ CTon;
U-02=2 3ajaHne 4YacToTbl OT BHELLHE O NOTEH MO MeTpa no Bxoay VIB;
U-03=0 Knemma FM - BbixogHast yacToTa;

U-14 =0 MocTosiHHOEe OoTHO WeHue U/f;

U-18 = 20 durkcupoB aHHasi yacToTa 1;

U-19 = 30 durKCUpoB aHHasi YacToTa 2;

A-11=2 Knemma F - Bnepea/CTon;

A-12 =3 Knemma R - Hasap/Cton;

A-13 =10 Knemma RES - C6poc owwmbku;

A-14=6 Knemma S1 - CkopocTb 1;

A-15=7 Knemma S2 - CkopocTb 2;

A-16 =11 Knemma S3 - HencnpaBHOCTb;

A-30=4 Knemmbl RY-RC - BpalueHue;

A-32 =10 Knemmbl MA-MC- HencnpaBHOCTb.

YcTaHoBUTL nepeknmoyaTtens SW1 B nonoxeHne «NPN», nepekniodatens SW2 B
NONoXeH ne «\V».

4.12.2.1oaKkNioYnNTb NOTEH LMOMETP K BXOOHbLIM KINle MMaM Y NpaB NeHns, Kak nokasaHo Ha puc.
4.12. Noaknio4nTb OAUH U3 KOHLLOB MPOB ONIOYHOW NepeMbldkn K knemme CC.

lNome Hyuome mp u nepembidka 3.4.6
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Puc. 4.12. lnarHocTuka uenewn y npasneHus E3-9100

4.12.3.T1poBepnTb C NOMOLLBIO TECTepa B pexume «3y Mmepa» Lenu BbIXxogHblX pene MA-MC
n RY-RC. B oboux cry4asax KOHTaKkTbl pene A0 IKH bl ObiTb Pa3oMKHY Thbl.

4.12.4.T1poBepuTb C NOMOLLLIO TeCTepa B pexunme «V=» c npeaenom mamepeHus 20V
HanpsbkeHne mexay knemmamum FM u CC. HanpsikeHne JomkHO 6bimb paBHo 0 V.

4.12.5.YCTaHOBUTb C NOMOLLIO BHELLHEro NoTe HUMO MeTpa OMOPHY 0 YacToTy NPUMEPHO
10 Iy (4TOGbI HA Ancnnee oTobpaxanoch 3agaHve, Hado ABa pasa HaxaTb KHOMKY
«Pexnm» n oauH pas KHomnky «A»). CoeanmHUTb CBOBOAHBIA KOH eL, Nepe MbIMKN C
knemmon F. [IBuratens Ha4HET NnaBHO Pa3roHATbCA A0 3a[4aHHO W NOTEHL MoMe TPoM
onopHou YyacToThl (10 u), Ha Ny NbTe AOMKEH CBeTUTbCA nHankaTop «BpalweHue
Brnepea» 1 muraTte nHaukatop «PaboTa». YcTaHOBUTL OMOPHY to YacToTy 50 Iu.
[Bwvratenb OOMXeH nNnaBHO pa3roHATbCA Ao 50 Mu.
KoHTakTbl penie RY-RC gomxkHbl 6bITb 3aMKHY Thl, Ha knemme FM oTHocute nbHo CC
DOMmMKHO ObITe HanpsikeHne +10B+1B. OTcoeanHNTb NepeMbldKy OT Knemmbl F.

4.12.6.MosTopuTb N. 4.13.5 onsa Bxoda R, npu aTtom gBuratens OOMKEH BpawarbCs B
NPOTUB OMOSOXXHOM Hanpas fieHWu, a Ha My nNbTe CB eTUTbCA UHAnKaTop «BpaleHune
Haszag».

4.12.7.CoeanHuTb CBOOOAHLIN KOHEL, Nepe MblMKK ¢ knemmon S1. Ha aucnnee gormkHa
oTobpaxaTtbcs vyacTtota 20 u.

4.12.8.0TcoeaMHTb NEepeMbIMKY OT Knemmbl S1 n coegunHuTb ee ¢ knemmown S2. Ha gucnnee
JomkHa otobp axaTtbcst yacTtota 30 u.

4.12.9.0TcoeanHNTb NEPEMbIYKY OT KNnemMmbl S2 n coegunHuTb ee ¢ knemmown S3. Ha aucnnee
JOMMKeH oTobpaxaTbecsa Kog O LWNGkn «EStP». MpoBepuTs TECTEPOM, YTO KOHTaKThI pe e
MA-MC 3aMKHY nuCb.

4.12.10. OTCOEaMH UTb NEPEMbBINKY OT KIemMms S3.

4.12.11. CoeguHnTb nepemblibKy ¢ knemmon RES. NHavkaumsa owmbku formkHa cobpocutbes.

4.12.12. Ecnn obHapy »eHo xoTa 6bl ogHO HecooTBeTcTBME B N.N.4.12.3...4.12.11, nnata LM
unu (1) nnata gpansepos LM noanexat 3ameHe B cootBeTcBUMU € n.5.3. 1 n.5.4.
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4.13. lMocne 3aBepLleHNsS ANarHoC TVKU:

€CINN PEMOHT rapaHTUAH bIN — NPUCTY NUTb HENOCPEACTB EHHO K PEMOHTY B COOTBETCTBUMN C
pasgenom 5;

€CINM PEMOHT He rapaHTUNHbIM — 0 Op MUTb «AKT NO pesy NbTatam OCMOTpa U ANarH OCTUKN» U
nepegaTtb MY Ha cknagy4dacTka peMOHTa;

Ecnu B npouecce anarHoCTUKM HeMcnpaBHOCTU He Gbinu 0BHapy XeHbl - NPOU3B €CTU MPOroH
npeobpa3oBarens c anekTpoasuratenem B TedeHne 30 MMH B cootBETCTBUM C N. 8.8. 3aTtem
CB£3aTbCS C KMTMEHTOM NS BbIACHEHUS XapakTepa npeTeH 3un.

21



5. BJIOK-CXEMbI NMPOLIECCOB PEMOHTA

5.1.3ameHa ny nbTa y npas neHus

Pa36opka

6.1. JemoHTaX

Cb6opka

7.8. YcTaHOBKA

nynbTa ynpaBrieHns P~ nynbTa ynpaBneHus
5.2. 3ameHa BeHTUNATOpa
Pa36opka Cb6opka
6.2. lemoHTa X 7.7. YcTaHOBKa
BEpPXHEN Yactu BEpXHEN 4actn
Kopnyca Kopnyca
6.3. JemMoHTaX 7.6. YcTaHOBKaA
BEHTUNATOpA > BeHTUNsiTOpa

5.3. 3ameHa nnatbl LeH TpanbHoro npoueccopa (L)

Pa36opka

6.1. JeMOHTaX
nynbTa ynpaBrieHus

'

6.2. JeMOHTaX
BepXHen 4yacTtu
Kopnyca

|

6.4. JeMOHTaX
nnatbl
LeHTpanbHoro

npoueccopa

Cb6opka

7.8. YcTaHOBKA
nynbTa ynpaBrieHus

T

7.7. YcTaHOBKa
BEepXHen 4yacTtu
Kopnyca

T

7.5. YcTaHOBKa
nnartbl

LeHTpanbHOro
npoueccopa
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5.4. 3ameHa nnatbl gpavisepos LM

Pa36opka Cé6opka
6.2. JemoHTaX 7.7. YcTaHOBKA
BepXHen 4yacTtu BepXHen 4yacTtu
Kopnyca Kopnyca
6.5. JlemoHTaX 7.4. YcTaHOBKa
nnaTbl ApanBepoB p-| nnaTtbl ApanBepoB
un un

5.5. 3ameHa nnatbl gp ariB epoB

Pa36opka Cb6opka
6.2. JeMoHTaX 7.7. YcTaHOBKA
BEpXHeN 4actu BEpXHEW 4actu
Kopnyca Kopnyca
6.6. JleMoHTaX 7.3. YcTaHOBKA
nnatbl ApanBepoB P> nnatbl ApaiBepoB
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5.6. 3ameHa cunoBon YacTu

Pa36opka Cb6opka
6.2. leMmoHTaXx 7.7. YcTaHOBKa
BepXHen YacTtu BepXHen 4Yactn
Kopnyca Kopnyca

7.3. YcTaHOBKa
nnatbl ApanBepoB

6.6. JemoHTaX
nnatbl ApanBepoB

7.2. YcTaHOBKa
nnatel moayns IGBT

6.7. leMoHTaX 7.1. YcTtaHOBKa
nnatel moayna IGBT - maTtpuubl IGBT

5.7. 3ameHa gpy rmx COCTaBHbIX YacTen.
B HekoTopbIX Cry4Yasix, Mo pe3y ibTaTam BHELLHETO OCMOTpPA, NoTpe Oy eTcsa 3ameHa:
e BEpPXHEW KPbILLKY;
e BEPXHEeW 4YacTu Kopmny Ca;
e paguatopa;
e wnenda LMN.
3ameHa y Ka3aHHbIX COCTaBHbIX YacTel MPou3B OAUTCS B COOTBETCTB UM C NPYB e4EHHBIMM
BbllLe GJIOK-CXeMa MM MPOLECCOB PEMOHTA
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6. PASBOPKA

& B npoyecce pa3bopku coc magHbl e Yac mu u3desnius cknaobieanb 8 mapy:

- 200HblE Yac mu cknadbigame 8 mapy 0711 cOC MA8HbIX Yacmel n.3.1.12.
- Kpenéx cknadbisamp 8 mapy Ons Kkpernexa n.3.1.13;
- cocnmaeHble Yyac mu, nodnexawue 3ameHe, cknadbieame 8 mapy Ons bpaka n.3.1.14.

6.1. [leMoHTax ny nbTay npas neHus

6.1.1. YcTaHOBUTb YacTOTHbIN NpeobpasoBaternb Ha paboymnin cton. CHSATb B EPXHIO
KPbILLKY , HaXaB Ha dmkcaTtopbl (puc.6.1). MonoXnTb KpbILWKY B Tapy.

HaXaThb
Puc. 6.1
1 — ny NbT y NpaB NeHUs;
2 — KpbILKa,;

6.1.2. lemoHTMpOBaTb Ny NbT ynpas neHns (puc.6.2). Monoxutb Ny nbT B Tapy.

Puc. 6.2
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6.2. lemoHTax BepxHen Yyactu kopnyca
6.2.1. OmBepHy Tb 3 BMHTA KPEMMEHNs BEpPXHEN YyacTu Kopnyca kK paguaTopy (puc. 6.3).

/ Omsepmka kpecnosasi 3.1.8.

|

I
>

1

Puc. 6.3
1 —BWHT;
2 — pagumaTop.

6.2.2. OTxaTb dMKcaTopbl 2 B OTBEPCTMAX, PACMONOXEHHbIX C ABYX CTOPOH BEpXHEN YacTu
Kopnyca 1 ¢ npaBow CTOpoHbI (puc. 6.4a).

6.2.3. OTxaTb qmKkcaTopbl 2 B OTBEPCTUSIX, PACMONOXEHHbIX C ABYX CTOPOH BEepXHelW YyacTu
kopny ca 1 ¢ nesoi cTopoHbl (puc. 6.46).

/ Omsepmka nnockas 3.1.7.

Puc. 6.4
1 —BepxHAda YyacTb Kopnyca;
2 — dmkcaTopsl.
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6.2.4. leMOHTMPOBaTb BEPXHIO YacTb Kopry ca, otcoeauHms wnerd LM (puc. 6.5).

Puc. 6.5
1 — BepxHAA YacTb KOpry Ca;
2 — wnend LM.

6.3. [leMoHTax BeHTMRATOpa

6.3.1. leMOHTMpPOBaTb BEPXHIOI YacTb KOPMy ca cornacHo n. 6.2.
6.3.2. OTcoeanHNTb po3eTKy kabens BeHTMnsTOopa 1 OT pa3béma Ha nnaTte moay na IGBT
(puc. 6.6).

Puc. 6.6

1 — kabenb BeHTUNSATOPA
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6.3.3. OBepHy Tb 4 BMHTa 1 1 AEMOHTUPOBaTb BEHTUNATOP C peeTkon 2 (puc. 6.7).
[Monoxutb peLleTky U BEHTUNSATOp B Tapy .

/ Omsepmka kpecnmogas 3.1.8.

Puc. 6.7
1 — BUHTbI KpENIEH WSt B EHTUIISTOPA;
2 — BEHTUNSATOP C PeLLETKOMN.

6.4. [lemoHTax nnaTbl Lie HTpalbHOro NpoLueccopa

6.4.1. leMOHTUPOBaTb BEPXHIOK YaCcTb KOpry ca cornacHo n. 6.2.
6.4.2. OBepHy Tb 2 BMHTa 1 kpennexus nnatel LIM k BepxHen yactu kopny ca (puc. 6.8).

/ Omsepmka kpecnogas 3.1.8.

HaXKaAThb

Puc. 6.8
1 — BUWHTbI Kpennenns nnatobl LIM;
2 — nnata WM.
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6.4.3. HaxaTb Ha HWxHI0 YacTb nnatel LiM (puc. 6.8.) nnsBneyb ee Co CTOPOHLI NMULIEB O
naxHenu (puc. 6.9). MonoxuTte NNaTy B Tapy.

‘J e —
1 secvesmnen FRww
.

Puc. 6.9

6.5. [lemoHTax nnaTbl gpansepos LIM

6.5.1. [1eMOHTMpPOB aTb BEPXHIOI YacTb KOPMy ca CormacHo n. 6.2.
6.5.2. OmBepHy Tb ABaBUWHTa 1, AeMOHTMpoBaTb nnaty apavisepos LM 2 (puc. 6.10) u
NoNnoXnTb ee B Tapy.

Omsepmka kpec nogas 3.1.8.

Puc. 6.10
1 — BUWHTbI KpenneHus nnatbl gpansepos LMM;
2 — nnaTa gpansepos L.
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6.6. [lemoHTax nnaTbl 4pans epoB

6.6.1. leMOHTUPOB aTb BEPXHIOK YacTb KOpMy ca cornacHo n. 6.2.

6.6.2. lemoHTMpoBaTh nnaty Apamsepos LI cornacHo n. 6.5.

6.6.3. OTBepHy TbBUHT 1, ABe CTOWKM 2, 4eMOHTMPOB aTb NnaTy apansepoB 3 (puc. 6.11) n
NonoXxunTb ee B Tapy.

Omsepmka kpecnogasi 3.1.8.

Koy eaeyHblil poxkoebili 5 3.1.9.

Puc. 6.11

1 — BVWHT KpenneHust nnatel ApariB epos;
2 — cTomka (2 wm.);
3 — nnata gpavie epoB.
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6.7. emoHTax nnaTel Mmoay na IGBT

6.7.1. leMOHTUPOB aTb BEPXHIOK YacTb KOpMy ca cornacHo n. 6.2.

6.7.2. lemoHTMpOBaTbL NNaTty ApanBepoB COrnacHo n. 6.6.

6.7.3. JemoHTpOoBaTh kabenb BeHTUNsATOpa 4 13 pasbema Ha nnarte moay nsa IGBT.

6.7.4. OBepHy Tb 3BUWHTa 1, ;Ba BUHTa 2, CTONKY 3, AEMOHTMpPOBaThL nnaty mMoay ns IGBT ¢
matpuuen B cbope (puc. 6.12) 1 nonoxutb ee B Tapy .

Omsepmka kpec moeasi 3.1.8.
Koy eaeyHblil poxkoebili 5 3.1.9.

Puc. 6.12

1 — BUHTBI KpenneHns nnatbl Mogy na IGBT (3 wr.);
2 — BUWHTbI KpENneHus matpuibl (2 wWr.);

3 — cTONKa;

4 — xabenb BeHTUNATOPA;

5 — nnarta mopy na IGBT.

31



7. CBOPKA

A .
'\ [ns  oKkoHuYamenbHOU 3amsXKU GUHMOS UCMOb308amb O UHaMOMe MPUYECKYHo

omsepmky. Peko MeHOyeMble MOMEH Mkl 3aMsi2ug aHUsl 8UH MO8 yka3aHbl 8 mabs. 7.1.

Tabn. 7.1
BuHT MomeHT 3aTamB aHus, H*m
M3 1,5-2
M4 2-3
M5 2,5-4

7.1. YcTaHoBKa maTpuubl

7.1.1. B3aTb MaTpu1uy, NpoTepeTb OCHOBaHue candeTko. HarecTn wnatenem Ha
OCHOB aHMe Mogy Nt TOHKWI CroW Tennonp 0B OAHOMO Komnay HAaa (nacTbl). CHATb U3NWLLKKM
KOMnay H4a C KpOMOK OCHOB aHus (puc.7.1).

Wnamenb 3.1.10.

b KomnayHO HaHocums nonbKo U3 mwobuka. He donyCKaemcn noemopHoe ucrosib3oeaHue

[ e

merisni OI'IpOGOOH 0eco KOMI'IayH@a, CHANMOeOo C paOua mopa usnu mMmanpuubl.

MecTo HaHeceHus
TenﬂonpOBO,D,HDﬁ nacTbl

< U .”.'!.'!ML"I!!({’.WHW
R VN N S

Puc. 7.1
7.1.2. MpoTepeTb paguaTop B MecTe Yy CTaHOB KM MaTpuubl candeTkon, cmoyeHHon CBC.
7.1.3. YcTaHoBUTb MaTpuuy 1 Haa oTBepcTusMuU pagmatopa 2 (puc. 7.2) un cnerka
npuTepeTb.
7.1.4. Bkpy TuTb ABaBuHTa 3 (pWC. 7.2) ANs npeaBapuTenbHOro KpenneHns maTpulbl.

Omsepmka kpec mogas 3.1.8.

A
'\ MomeHnm 3amsicusaHusi suHmoe 01 rpedeapumesibHO20 KperseHusi MoOynsi 0o/mkeH Oblnmb
1/4 — 1/3 ompekomeHdyemoeo (mabnuya 1).
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Puc. 7.2

1 — maTpuua;

2 — paguwaTop;

3 — BUHTHI (2 Wr.);
4 — cTovikn (4 um.).

7.2. YcTtaHoBKa nnatbl moay na IGBT

7.2.1. YcTaHoBUTb Nnaty mogy nsa IGBT, coB MecTUB OTBepCTUsi Nnatbl ¢ pe3b60B biMu
OTBepcTUsIMK cToek 4 (puc. 7.2) 1 BbBOJaMN MaTp ML bl.

7.2.2. 3akpenutb nnaty mogy nsa IGBT, BBepHyB 3BuWHTa 1 1 cToliky 3 (puc 6.12).

7.2.3. 3aTaHy Tb BUHTbI KpenneHns 3 maTtpuubl K paguatopy (puc 7.2).

7.2.4. YcTaHOBUTb pasbeM kabensd BeHTUNATOpa B OTBETHY 10 YacTb Ha nnate mogy na IGBT
(puc 6.12).

Omsepmka kpecnoeas 3.1.8.
Koy eaeyHblil poxkoebili 5 3.1.9.

& OKOanmeanyfo 3amAXKy 6UHMOo8 8bIMNoJIHUumb He paHee, 4eM 4epes 30 MUHYy m riocrie

npedeapumesibH 020 Kp ernieH Usi Ma mpuubl.

7.2.5. Masatb 23 koHTakTa MaTpuubl (puc. 7.3).

MasineHas cmaryus 3.1.2.

& Temnepanypa xana nasinbHuka 320120 °C (Moxem 6binb U3MeHeHa Mo pe3yrbmamam

PO6HbIX NMaek 8 3a8UCUMOC MU O M UCMO/b3ye Mo20 060pyd0o8aHUsI).
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Pwuc. 7.3

7.3. YcTaHoBKa nnatbl ApaliB epoB
7.3.1. YcTaHoBUTbL nnaty gpanBepoB 1(puc. 7.46).
7.3.2. BcTaBUTb OTBETHbIE YacTu pa3bEMOB C 06paTHOWM CTOPOH bl NNaThl A paliB EPOB B
pa3bémbl Ha nnate moay ns IGBT (006B eAeHbl KpacH biM), COBMECTUB OTBEPCTUSA Ha nnaTe
OpanBepoB (06BeaeHbl KpacHbIM) C Tpemsi cToikamu 2 (puc. 7.4a).
7.3.3. Bkpy TMTb B 01BEepcTus nnatbl 1 BUHT 2 u cTonkn 3 (puc. 7.5).

Omsepmka kpecnmogas 3.1.8.

Knroy 2aeyHbil poxkosbit 5 3.1.9.

'\ OnmeemHble Yac mu pa3bémMos ¢ obpamHol ¢ mopoHsI rams! dpalieep o8 GOJIKHbLI eolimu &
pa3bémbl Ha nname modyns IGBT.

Puc. 7.4
1 — nnaTa gpaWBsepos;
2 — CTOMKW.
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Puc. 7.5
1 — nnaTa gpariBepoB;
2 — BVHT;
3 — CTOWKW.

7.4. YctaHoBka nnatel gpansepos LI
7.4.1. YcTaHoBUTb nnaty gpansepos LI Ha nnaty gparBepos (puc. 7.6) Takum obpasom,
4yTOOLI pa3beMbl Ha 0bpaTHOM CTOpoHe nnaTbl ApanBepos LM (puc. 7.6, otBeneH KpacHbIM)

n nnatbl gpanBepoB (puc. 7.5, oBBeaeH KpacHbIM) COBMNanu.
7.4.2. 3akpy TuTb BUHTBI 1 B OTBEepcTMA Ha nnate gpansepos (puc. 7.6).

Omsepmka kpec mosasi 3.1.8.

OnmeemHasi yac mb pasbéma ¢ obpanHoli ¢ mopoHsl nnamsi Opalisepos L1 domxkHa eolimu 8
pa3wém Ha rname dpatige pos.

Puc. 7.6
1 — BUWHTBI KpenneHus nnatbl gpansepos LMM;
2 — nnata gpansepos L|MM.
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7.5. YcTaHoBKa nnathl LeH TpanbHoro npoueccopa (L)

7.5.1. Bctaeutb nnaty LM 1B BepxHIOK YacTb KOpry ca C NMLUEB O CTOPOHLI MO CTPerke
(puc. 7.7).

Puc. 7.7
1 — nnaTa ueHTpaneHOro npoueccopa (nnarta LM);
2 — BepxHsia YacTb Kopry ca (MMueBasi CTopoHa).

7.5.2. 3akpenutb nnaty 1 gy maBwuHTamm 2 (puc. 7.8).
Omsepmka Kpecnmosas 3.1.8.

Pwuc. 7.8

1 — nnaTa UM;
2 — BUWHTbLI kpenneHus nnatbl L.
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7.6. YcTaHOBKa BeHTUnaTopa
7.6.1. MpopeTb kabenb 1 NUTaHNA BEHTUNATOpPA B OTBepcTMe paguartopa (puc. 7.2),
nponoxnTb kabenb 1 noa nnaton moay na IGBT n coeanHWTb ero pasbem C OTB ETHOM
YyacTblo Ha nnate (puc. 7.9) .

Puc. 7.9
1 — kabenb BEeHTUNSTOPA;
2 — nnata mopy na 1GBT.

7.6.2. 3aKkpenutb BEHTUNATOP 2 C peleTKon 3 YeTblpbMsa BuHTamu 1 (puc. 7.10).
L
Omsepmka kpecnmogas 3.1.8.

& lMomok 8030yxa om eeHmunsimopa OosmkeH 6blmb HarnpassieH K paduamopy (8eHmusismop

domkHa bblmb obpawieH K paduamopy ¢ MOPOHOU, Ha Ko Mo poli HakmeeHa 3muKe mka)

Puc. 7.10

1 — BUWHTbI KPENSEHUSA BEHTUNATOP A,
2 — BeHTUnAaTop;
3 — pelueTka 3aLUMTbl BEHTUNATO pa.
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7.7. YcTaHOBKa BEepXHen 4yacTu Kopry ca
7.7.1. YctaHoBuTb wnend LM 1(puc. 7.11).
7.7.2. YCTaHOBWTb BEPXHIOK YacTb kopry ca 2 B c6ope ¢ nnatou LM, npunoxue py ko
ycunue neprneHanky nsapHoe nnocKoCTU cTona BHU3 A0 Wenyka, npu 3Tom YyeTbipe
dmkcaTopa 3 ¢ ABYX CTOPOH JOJKH bl BONTU B OTOOPTOBKY paguartopa 4(pwuc. 7.11).

Puc. 7.11
1 - wnendg U,
2 — BepxHAsA YacTb Kopry Ca;
3 - dmkcaTopbi;

4 — oTbopTOBKA pagnartopa.

7.7.2. 3akpenutb BEpPXHIO YacTb kopry ca 2 Tpemsi BUHTamm 1 (puc. 7.12).

Omsepmka kpecnogasi 3.1.8

Puc. 7.12
1 — BUHTHI
2 —BepxHAsa YacTb Kopny ca
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7.8. YcTaHoBKa My nNbTa y NpaB NeHus
7.8.1. YcTaHOBMUTb My NbT yNpaBfeHusa 1, cHadana BBeas dvkcatop B BEpPXHEN YyacTu My nbTa
B Mas3 Ha Kopryce, a 3aTeM, NpUroXus py KO B epTUKarbHOE y CUMe BHK3, 3ahMKCUPOBaTh
ny neT (puc. 7.13).

Puc. 7.13

7.8.2. YCTaHOBUTb KpbILLKY , CHaYana BBeas Ba ropusoHTamnbHbIX dukcatopa B nasbl
Koprny ca, a 3aTeM, NPUMOXMUB B EePTUKaNbHOE Y CUMNE BHK3, 3adMKCMPOBaTh KPbILLKY
(puc. 7.14).
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8. BbIXOOHOW KOHTPOIb

8.1. bnok-cxema B bIXOOHOIO KOHTPO s Npeobp asoB aTene i YactoTel E3-9100-001H 1 E3-9100-002H

TTonxmouenne 1Y x cetn

WNunukamysa Ha

JHcIiee
Bosspat B pe MOHT

3aMeHsIach M miaTa Her

npaisepos LIIT?

IIpoBepka 3Ha YeHU I, y CTAHOBJIEHH bIX
T0JIb30BaTEIIEM.
I[IporpamMupoBaHUEe KOHCTAHT IIporpaM MU POBaHUE KOHCTAHT

«

y

ITyck nBuraTens

3HaYCHUS TOKOB Her
B HOpMeE ? ¢
BosBpaTt B pe MOHT
IIporon
g Her

TIPO LIEJI TIP OTO H ? *

BosBpaTt B pe MOHT

IIpoBepka ynpaBiaeHUs OT KIEMM

v
Her

Hopma? #

Jay

BoccTaHoBie HUE TONTB30BATEIBCKUX KO HCTAHT

BosBpaTt B pe MOHT

y

Ok oH4aTesbpHas cO0pKa U y TAKOBKa

y

O¢o pmieHue 10 Ky MEHTOB

Puc. 8.1 Bnok-cxema B bIXOAHOTO KOH Tpons
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8.2. MopaknounTb NPoB epsieMbii Npeo bpasoB aternb YacToTbl MO CXeme, NPUB eAeHHOW Ha
puc. 8.2.

Osuzamesnb 3.4.4

/I Mpu oncymcmsuu Osueamensi ¢ xapakmepucmukaMmu, yKa3aHHeIMU 8 11.3.4.5,

ucronb3o8ame 0g8u2ameslb C HOMUHanbHbIM MOKOM, Haubonee 6ru3KuM K HOMUHab HOMY NOKY
4. B mobom cnydyae nok 8 kax0ol us ¢pa3 dgueamens npu pabome Ha 4ac mome 50 [y dosmkeH

cocmasnisimb He meHee 40% HomMuHanbHoeo moka MY (2 1,0 A dns E3-9100-001H, = 1,6 A onsa
E3-9100-002H).

ABTOMaTHUYEeCKUN
BbIKNtoYaTerb
\L?\ R/L1 uT1©
Mutalowas ceTb \
] OS/L2 VIT2@Q
~3 ¢ 380B ™~ OT/L3 WIT3Q
PEQ©)

=+

Puc. 8.2 Cxema noakntoveHus MY

8.3. MopaTb Tpexdm3Hoe cunoBoe HanpsbhkeHve nutaHua 380 B Ha BxogHble knemmbl R/L1,
S/L2, T/L3.

8.4. MNMpoKOHTpONMPOB aTb MHAMKALUWIO AMCMNesa My NbTay npaBreHus npeobpa3osartens
yacToTbl. Ha gucnnee B TeuyeHune 1-2 ceky HA AOMMKHA OToOpaxaTbcs Haanuck EI-650, a 3aTem
— BbIxogHas YacTtota 0,0.

MpumeyvaHune. Ecnn nHgumkaums Ha gucnnee He cooTBeTCcTBY eT n.8.4., Heobxoammo MY
BO3B paTUTb B PEMOHT.

8.5. 3anporpammupoBaTtb Heobxoaumble 3HaAYeHMs KOHCTaHT MY gna pexuma ynpasneHus oT
MeCTHOro ny nbta. [ocnenoBaTenbHOCTbL A€ WCTBUIA MO Y CTAHOBKE KOHCTAHT 3aBUCUT OT TOTO,
3aMeHsiNacb UM HET NnaTa npoueccopa.

8.5.1. Ecnm B npouecce pemoHTa He 6bis1a 3amMeHeHa nyjiama dpatieepoe LI,
HeobxoanMo:

8.5.1.1. MNpoBepuTb Teky Liee 3aaaHne 4acToThl, 3Ha4YeHusa KoHCcTaHT U-01, U-02 n
nonoxeH ue nepekntovatenen SW1...SW3. 311 cBefeHus Heobxoammo 3anncaTb Ha
cB0OOAHOM Mone KapToYKWM PeEMOHTa AJ1si MOCcne Ay LWero nx BOCCTaHOB NeHNs nepeg
OTNpPaB KON 3aKa34yuKy .

8.5.1.2. YcTaHOBUTb 3HAYEHUSA KOHCTaHT:

U-01 =1 - nopgaya komaHa My ck/Cton oT ny nbTa;
U-02 =0 - 3apgaHue 4acToTbl OT NOTEHLMOMeETpa Ny nbTa;

8.5.1.3. MNepenTtn k n.8.6. ANA NPOAOIMKEHMN A NPOB €POK.

8.5.2. Ecnu B npouecce pemMoHTa 6bis1a 3aMeHeHa nsiama dpatieepoe LI, To cpasy
nepentn K n. 8.6.
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8.6. MNMopatb komaHay «[lyck» ¢ MECTHOro ny nbTay npasneHus. [Buratens oMK eH

3any cTMTbCS, BbixogHas YacTtoTta MY gomkHa nnaBHO yBenMumMBaTbCs [0 B ENUYUHBI, 3aaHH O
noTeHLUMOMETpoM Ny NbTa y npas nexHus. NHaukatop «PaboTa» fomkeH murathb.

8.7. YcTaHOBUTb noTeHumomeTpoM yacTtoTy 50 y. C nMOMOLLbI0O TOKOBbBIX KNeleln npou3BecTu
nsvepeHue BbixogHoro Toka MY no kaxgon BbixogHou da3se (U, V u W). Bbluucnnts cpegHee

apudmeTMyeckoe 3HayeHWe W CpaBHWUTb €ro C MoKa3aHWsMW BbIXOOHOTO TokKa My nbTa
y npa. nexus MY:

lcp = (I11+12+13)/3

PasHuua mMexay aTvMu 3Ha4YeHusiIMU [OIKHa COCcTaB AT He Gonee + 10%.
OTKNOH eHNe 3Ha4veHuI TokoB 11, 12, 13 mexay cobon Takke He JONKHO npeBbiuath + 10%.

Tokosble kneuwju 3.4.7

Mpumeyanue. Ecnm npu npoBepkax no B n.n. 8.6, 8.7 BbIsSB fIeHO Kakoe-nm 6o
HecooTBeTCTBUe, Heobxoaumo MY B0O3B paTUTb B PEMOHT.

8.8. OcTtaBuTb NpeobpasoBatenb B paboTe Ans nporoHa Ha Bpemst He meHee 30 MuH. B
npouecce paboTbl KOHTP ONMP OB aTb:
*  BbIXOAHOW TOK NpeobpasoBaTens YacToTbl MO KaXOOW M3 BbIXOAHbLIX das;
e OTCyTCTBUMeE BUBpaumm 1 NOCTOPOHHETO Ly Ma 3NeKTpoaB uraTe ns;
e oTcyTCcTBMUe oumbok Ha gucnnee MY.

[eucamenb 3.4.4, nokosbie knewu 3.4.7

8.9. NMogaTb kKomaHay «CTon», BbixogHasa YacToTta Y gormkHa nnaBHO cHMxaTtbes Ao 0,
[Buraternb 0OCTaHOBUTbLCH.

8.10. Ecnu B npouecce nporoHa He 06Hapy )EHO OTKIOHE HWAM OT HOP MaribHOTO pPeXxumMa

paboThbl, NeperT K criegy toLemy My HKTy MpoBepku, B NPOTMBHOM CIy Yae BepHy Tb M4 B
PEMOHT.

8.11. MNpoBepuTb paboTy npeobpasoBarens npu y NnpasneHUn OT BHELH UX KIEMM B
cooTBeTcTBMM C N. 4.13 HacToswero Py koBoacTBa.

lNomexyuome mp u nepembidka 3.4.6

MpymevaHue. Ecnn npu nposepke no n. 8.11 BbIABNEeHO Kakoe-nmbo HeCcooTBeTCTB ME,
Heobxognmo MY B0o3BpaTUTb B PEMOHT.

8.12. BocCTaHOBUTb 3HAYEHWsT OMOPHOW YacToThl, KOHCTAHT, M3MEHEHHbIX B Mpouecce
NPOBEPOK W MNONOXeHua nepekmoyatenen SW1...SW3, K 3Ha4YeHUAM, Yy CTaHOBIEHHbIM
nonb3oBarernem (ecnm npu peMoHTe He 3aMeHsinacb nnaTa npowueccopa).

8.13. OTknmounTb NuTaHue MY, oTcoeaMHUTbL MO AKMIOYEHH ble MPOB oAa.
8.14. TMpomnasecTun 3aTAKKY BUHTOB KIEMM.

8.15. HaknenTb peMOHTHY |0 rapaHTUNHY 0 HaKMenKy B COOTB eTCTB UM C puc.8.3.
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Puc. 8.3

8.16. MNMpoussecTn OKOH4YaTe JibHY 0 c60pKy Ny NakoBKy OTPEMOHTUPOBAaHHOIO n3genna u coatb
€ro Ha cknag.

8.17. 3anonHWTb COMpPOBOAUTENIbHbIE [OKY MEHTbI B COOTBETCTBUM «MHCTPY KUMM O nopsiake

npuema, NOAroTOBKU U NPOBedeHNs1 PeMOHTHbIX paboT npeobpasoBarenen yacToTel El, E2 1
E3 nyctporcts nnasHoro ny cka AMCx».
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