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1. BBEOEHME
HaCTOﬂLIJ,ee Py KOBOACTB O NpegHa3Ha4yeHo A1A CcepTu CbMLI,VI POB aHHbIX CEepBUCHbIX LEHTPOB
KoMmnaHnmn «B ecnep aB TOMaTuKa», B bINOJIHALO LLUIUX PEMOHT npeo6pa303 aTenen 4acToThl
(MY) mogeneit EI-7011-250H, -300H.

[ aHHoe Py koBoACTBO MOXET ObITb MCNONb30BaHo ciy xb6amm KUTMA apy mmx npeanpwm-
ATUA NS NPOBeAeHNs CamMOCTOsiTE MbHOMO pe MOHTA.

Npumevyanune. OO0 «Becnep aBTOMaTuKa» HeCeT OTBETCTBEHHOCTb 3a pe3y MNbTaTbl
PEMOHTa TOMbKO B TOM Clly4ae, eCiiM PEMOHT BhINOSIHEH B CEPTUGM LMPOB aHHOM CEpB UC-
HOM LIeHTpe KoMnaH un «Becnep aBTomatuka». MNpu camocToATeNlbHOM PEMOHTE OTB ETCT-
BEHHOCTb NEXUT Ha CIly X0e, B bINOMHALEN TaKOW PEMOHT.

OpraHu3aum OHH bie npoLe ay pbl BCEX 3TanoB peMOHTa U3noXeHbl B «HCTpy Kuun o nopsaa-
Ke npuemMa, nNoaroToBKM 1 MPOBeAEHUSA PEMOHTHbIX paboT npe ob6pa3oBaTtenei YacToThl El,
E2 n E3 nycTtponcte nnasHoro ny cka IMC», y BepxaeHHon 12.08.09 r.

B npouecce pemoHTa npeobpasoBaTtenen 4yacTtoThl (ganee no tekcty — MY) BbinonHawTCS
chnegny owpe paboTbi:

e [JwarHocTuka MY 1 onpepenexHve HencnpaBHbIX COCTaBHbLIX YacTen.

e Pasbopka (4acTuyHas unv nonHas).

e 3ameHa HeucnpaBHbIX COCTaBHbIX YacTen (6NOKoB, y 3r10B, AeTanen);

« Cobopka.

e BbIXOogHOM KOHTPONb OTPE MOHTUPOBaHHoro MY 1 NPoroH noa Harpy 3Kon.
MeTo bl AnarHOCTUKM 1M ONpeAene HUSE Heucnpas HbIX Y 3M0B U3NOXEHbl B pasgene 4.

B pasgene 5 npuBeaeHsl 6 oK-CXeMb npoueccoB peMOHTa, NokKa3biBakwLlne nocnenosa-
TeNbHOCTb Oonepaumir No 3aMmeHe Hencrnpas HbIX Y 3I10B.

B pasgenax 6, 7 n 8 onucaHbl onepauumn, CoOOTB ETCTBEHHO, MO pa3bopke, cOopke 1 Bbi-
XogHoMy KoHTponto MY.

B TekcTe HacTosLWEro py KOBOACTBa NPUMEHSIOTCS criedy ole rpaduyeckme 0603Ha4ve-
HUS:

- ucnornb3y emMoe 0Gopy JOB aHWe U MHCTPY MEHT (C HOMepaMu Ny HKTOB pasgena 3);

- ocobble y Ka3aHus.
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2. MEPbl BE3OMACHOCTU

Mepen noaknoyeHnem npeobpasosaTens y 6eantech, YTO HaMpPsKEHWE UCTOUYHMKA NnuTa-
HUs1 (CETU) COOTB ETCTBY €T HOMUHANBHOMY 3HAYEHUIO.

Bo n3bexaHue B O3ropaHus He y CTaHaBuB anTe npeo6pa3OB aTteslb Ha ropr4yue noBepx-
HOCTW.

He npucoeaunHsiite n He pasbe anHs iTe pasbéMbl, ecnm MY noaknioveH k cetn. OTcoeau-
HEHVEe UM NMPOB epPKa KOMMOHEHTOB paspeLlaeTcs TONMbKO Yepe3 5 MMHY T nocrne oTkmo4e-
HWUSI MUTAHUSE U NoracaH nst NHAMKA TOPOB .

He npucoeounHsiiTe U He 0TcoeAMHAMTE Harpy 3Ky (OBuraTtenb UKW NaMmnbl HAK anve aHus!) K
BbIXOAHbIM KeMMam npeob pasosatens, ecnu MY nogknoyeH k cetn. OTcoeanHeHve nnm
MOAKIMIOYEH e Harpy 3Ku paspe aeTcs TONMbKO Yeped 5 MUHY T MOCHe OTKIMIOYEHWUA NUTaH Us
1 noracaHust MHONKATOPOB.

He npukacaitecb k HarpeB alLMMCS KOMMOHEHTaM, HanpuMep paauaTopy U TOPMO3HOMY
pesncTopy, NMOCKOMbky WX TEMMEpaTy pa MOXeT GbiTb JOCTATOYHO B bICOKA.

CobGniopgante npas unna TeXHUKn Ge 3onacHocTH npu pa60Te C B bICOKMM HamnpsaxXeHune M.



3. OBOPYOOBAHUE, UHCTPYMEHT, MATEPWUAJbI U NMPUBOPbLI

3.1. NepeyeHb MHCTPY MEHTAa.
3.1.1. Pabouwnii cTon
3.1.2. MasanbHasa cTtaHuus
3.1.3. Kycauku 6okos ble
3.1.4. MuHuet
3.1.5. OuHamomeTpuyeckas otsepTka 0,5 — 5 H*m
3.1.6. Hacapgka kpecTtoBasd PH2x150
3.1.7. OTtBepTKa nnockasa 3x150
3.1.8. OTtBépTKa KpecToBas PH2x150
3.1.9. Kntoum raedHble poxkoBble 5,5, 7, 10, 12, 14, 17, 19
3.1.10. Kntoum raeuHble TopyoBble 8, 10, 12, 14, 17, 19
3.1.11. WnaTenb peanHoBbIn 50 Mm
3.1.12. ®nakoH nonuatuneHoBbii 100 mn
3.1.13. Tapa ansa cocTtaBHbIx Yacten MY
3.1.14. Tapa anga kpenexa
3.1.15. Tapa ans 6paka
3.1.16. Kpumnep (06X MHblE Kne Lum)

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

3.3. PacxoaHble Matepuansbl.

3.3.1. TMpunon MOC-61 Tpy 64aThii ¢ hnocom

3.3.2. TennonposogHbit komnay H4 DOW CORNING 340
3.3.3. Cwmecb cnupTto-6eH3MHoBada 1:1 (ganee no tekcty —CBC)
3.3.4. Candetka 6a3eBas 20x20 cm

3.4. NamepuTenbHble NpUGopbl U cneuunanbHble NPUCNOCOo6eHnsl, peKoMeHAO0BaHHbI e
ONA NPOBeAeHNs AMarHoCTUKN U peMOHTa.

Ta6bnuua 3.1.

HaunmeHoBaHue ®doT0

3.4.1. MynbtumeTp Fluke 289 (Mnn aHanorM4HbIA, C
PEXMMOM MNP O3BOHKA AMOOOB W U3MEPEHUEM dnekK-
TPU4ECKON eMKOCTH).

3.4.2. YcTponctso nposepku cunosbix moay nen (YIMCM)
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3.4.3. Tpex asHbin aCMHXPOHH bIA 3NIEKTP OAB UraTe Nb
185 kBT (220 kBT).

3.4.4. Jlamnbl Hakanue aHus 220 B, 40...100 Br,
3 WT., coeauHéHHble No cxeme «3Be3aa».

3.4.5. MoteHumomeTp 1 - 10 kKOM;
lMpoe onovyHasa nepembiyKa.

3.4.6. TokonsmeputenbHble knewm Fluke 353

3.4.7. Ocumnnorpad MS 06104 A unn aHa norvyH bik

3.4.8. ACTOYHMK NOCTOAHHOIO HanpsxeHus =540 B:

HanpspkeHne nutaHua ~220 B, 50 'y, 1

BbixogHoe HanpsixeHue =540 B nocT. ToKa
Tok Harpy 3ku, He MeHee 100 vA

Jlavma 220B Juon (2mwr.) lmp=1A
100BT / bop = 800B
— @by :
+
~220B 3. %’TKOM -

=540 B

o +-
E 100 kOm
+
470Mk® x 400B —F—

2Bt
4 1. —IQI ®

Cxema anekTpuyeckas npvHumnuanbHas uctovHuka =540 B




K cetun
3.4.9. Kabenb nutaHus ~380 B 30. 380 B 30 ﬁLODOHa
i >R
B « > S
C < " >T
L <l >
3.4.10. Kabenb nutannsa ~220 B (ce- K cetn
yeHue nposopa 0,75...1,5 mm?). ~220 B 1 K Harpy 3ke
i .




4. ANATHOCTUKA
4.1. O6wue NONOXEHUA

4,1.1. OQnarHocTuka npeobpa3osaTtens YacToTbl BKNOYaeT B ceba OLeHKy ero TeXHU4YecKkoro
COCTOSIHUS 1 OonpederieHne HencrnpaB HbIX CMEHHbIX YacTen (Bnokos, nnar, y 37108 1 getanewn).
4.1.2. MNpexae Yem NpucTy NUTb K AMarHOCTuKe, HeOOXOAMMO O3HaKOMUTLCS C BroK-CXemMon 1
CTPY KTy pHOW cxemoli npeobpa 3oBaTeneit YactoTel EI-7011-250H, -300H (n. 4.3, MpunoxeHne
1) n BHEUHUM BUOOM CMEHHbIX 6rokoB My 3nos (M. 4.4).

4.1.3. OcHoBHas nocneaoBaTenbHOCTb AENCTB UM Npu anarHocTuke MY npeacTaBneHa Ha
Onok-cxeme pguarHoctTuku (n.4.6).

4.2. Obwmn Bup npeobpasoBartensi 4ac TOThl.

4.2.1. O6wwmir Bua npeobpa3sosatenst YactoTbl EI-7011-250H (-300H) npeacTtaBneH Ha puc.
4.1.

Puc. 4.1. O6bwwmin Bng npeobpasoBaTensd 4acToTbl
EI-7011-250H (-300H).



4.3. Bnok — cxema npeo6pasoBaTenen Yactotbl EI-7011-250H, -300H. 35.
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Puc. 4.2. briok-cxema npeobpa3oBatens YacTtoTbl EI-7011-250H, -300H.
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MosicHenusik puc. 4.2:

1. [nara apaiiBepos. 21. Mlunbl « +» W« - 0On0Ka KOHIE HCATOPOB (B cOope).
2. Tlnara IOI1. 22.Bbnok nuranus ~220B/ -17,5B.

3. Iy npT ynpaBueHus. 23. BeIX Ol HbIE HIMHBI € +» UK -».

4. [Inata BapuCTOPOB. 24. 1lluna « + » mpegoxpanureib —3se HO I1T.

5. lnaTa y npaBJICHHs: THPUCTOPAM H. 25. CunoBast iepeM bluKa cpeJiHel TOUK 1 6J10Ka

6. {uox mpen3apsiga (2mr.). KO HACHCATOPOB.

7. Pesucrop npeazapsia (2 wr.). 26. I neiid mrater IT.

8. Mo ny i IGBT ¢ mo HraxHo# mwiaToii (9 mr.). 27. Pa3psgHBIH pe3HCTOP.

9. JIuo HO-THp UCTOPHBIE Moy Jint (9 miT.). 28. [nata npenox paHureneii.

10. Be wrumsitop st (5 mir.) 29. XKy THI MUTaHUA Tpa HCop MaTopa U ko HTpoist Unr.
11. Illne #i¢ mynbTa ynpaBIeHUS C IO 0 HOM. 30. XKry ot ynpaBnenus moxyisivu IGBT (9mir.).

12. KoH/e HCaTOpbl 3B€Ha MOCTOAHHOTO ToKa (20mir.). 31. Tpanc popmatop ~380/2 20B.

13. CuioB oif mpeo xpanurens (2 mwr.). 32. I penoxpa HUT b BEHT HWISTOPOB.

14. Tepmo patuvk u (3 wr.). 33. [nat b JaTukK OB ToKa (3 mT.).

15. latuuku Toka (9 mr.) 34. XK1y T KOHTPOJIS C WIIOBOTO HPEJOX PaHHTEJI.

16. CwioBast KJieMM Hasl KOO Ka. 35. IIpoB ox 3a 3emneHnst muats LI1.

17. Koune uearopst 0,22 Mx® x 1000B (9 mr.). 36. XKry el y npaBieHust TUp uctopamu ( 3 wit.).

18. lluHa « + >» BHMIPSIMUTEIIS. 37. KaGenn natuynkos Toka (3 mir.).

19. Bxoausle nmHsl (R, S, T) (3wr.). 38.KryT BXOJHOTO HMEepPEeMEHHOT O Ha MPSIK € HUS

20. Boix ogubie munst (U, V, W) (3 wr.). U HANpPSDKEH M 3B€HA TIOCTOSHHOTO TOKA.

4.4, ®oTorpacmm CMEHHbIX y3roB,

4.4.1. doTorpadmu CMEHHbIX Y 310B, BXOAALWMX B cOCTaB npeobpasoBartenen yactoTbl El-
7011-250H, -300H, npuBeneHbl B Tabn. 4.1. (NOpsaKoB ble HOMepa COOTBETCTBY HOT puc. 4.2).

Tabnuua 4.1.

Ne HanmenoBanue

1 |Mnata gpaiisepos

11




Mnata ueHTpanbHoro npoueccopa (L)

My NbT y npaB neHus

MnaTta BapucTopos

MnaTta y npas neHus TpucTopamm.

Ivop npepsapsga 70 A (2 wr.).

PesncTop npeasapsiga 60 Om / 120 BT
(2 wr.).

Mogy nm IGBT FF300 (9 wr.) ¢ MOK-
TaxHbiMu nnatamu IGBT GE2 (9 wur.).

12



[ MOaHO-TMPUCT OPH ble MoAY N
SKKH 162/16 (9 wur.)

1C

BeHTunatopb:

- BEHTUNATOPbI OXNaXaeH st paguaTopa
UF-15PC23 (4 um.);

- BEHTUNATOpP (OOKOB ON) OXnaxae Hust
anekTpoHHoro otceka MY UF- 80A23

(1 wr.).

11

LWnend ny nbTa y npas neHns
(c noagoHom).

12

KoHae HcaTop bl 3B €Ha MNOCTOSAHHOIO TO-
ka 3300 mk® x 400B

- ansa EI-7011-250H - 20 wr.;
- pns EI-7011-300H - 20 .

13




13

CuvnoB oV NpeaoxpaHnTe Nb:
350 A (2wr.).

14

TepmopaTumk (3 wr.).

15

Oatumkm Toka CSNS300M-01 (Quw.) ¢
nepexogHon nnaton 300CT_CH.PCB

16

CurnoB as knemmHas konoaka 250H —
300H. (3 wum.).

17

KoHae HcaTopbl 0,22 mkd x1000 B
(9 wr.)

18

LnHa obbeanHuTenbHasa «+>» «Gonb-
Lasa».

LU nHbl 06beanHUTE NMbHblE K+ «Mma-
nasi» aMo AHO-TUPUCTOPHbIX MOAY Ne.
(3 wr.).

14




19

BxogHble umHbl (R, S, T).

LnHbl 06beamHuteneHole (R, S, T) Ha
B XOZbl ANOOHO- TUPUCTOP HBIX MoZy Nen.
(3 wr.).

20

BbixogHble wuHbl (U, V, W).

21

W uHbl «€+>» n «->» 6roka
KOHAEHCaTOpOB B KOMMJIEKTE C M30SU-
py OLLMMK NpOKagKamu.

OrneMeHTbl KpenneHnst WMH «+» 1 «-»
6noka KOHOEeHCaTopOoB: 3arny LKa W
CTONOpPHOE Konb uo: 20 wr.

15




22

Briok nuTaHns nnatbl y NpaB fieHusl Tu-
puctopamu 220/17,5 B.

23

BbixoOHble LMHBI K+ 1 «-> 3BeHa
NMOCTOSIHHOIO TOKa.

24

LWnHa «+>» npefoxpaHuTe b - 38 EHO
MOCTOSIHHOIO TOKa.

25

CunoBasi nepemMbidKa «CpefHeln TOUYKN»
Orloka KOHAEeHCaToOpOoB.

26

Wnend nnatel LIM.

27

PaspagHbin peanctop 2x30 kOm 120
BT.

28

Mnata npegoxpaHuTe newn

16




29| Kry Tbl NUTaHNA TpaHc dop maTo pa
380/220 B 1 KOHTpOMSA Han psXXeHus
3B€eHa NOCTOSHHOrO TOKa.

30 |Kry Tely npas neHust mogy namu 1IGBT (9
wT.)

31| TpaHc dopmaTop ~380/220 B

32 | MpepoxpaHnTens BeHTUNSTOPOB C
JepxaTernem.

33 |MnaTbl gat4ymkoB ToKa (3 WT.).

17



34 )KFyT KOHTPOJIA CUINoB Oro npegoxpaHu-

Tena

35

[MpoBoaa 3azemneHus nnatol LM, nna-
Tbl ApaliBEepOoB.

36

Kry Tbly npaB neHus Tpuctopamu (3
LT.)

37

Kabenn patunkoB Toka (3 L.)

38

)KFyT BXOAHOIo nepemMeHHOoro Hanp4-
XeHuna n HanpsaXXeH s 3B eHa NnocToAH-
HOro Toka

39

Cronka wecturpaHHas M10/47mm
KpenneHnsi BxoaHbix umH (R, S, T).
(3 wr.).

18




40

Crolka wecturpaHHas M6/22mm  kpe-

nneHns 06be AUHUTEMbHbBIX LMH «+»
(9 wr.).

41

Crolka wecturpaHHas M6/32mm  kpe-
NAEHUS BbIXOOHOW UMHbI «-» (3 wr.).

42

CTolika LecTUrpaHHas U3onup OB aHHas
M6/50MM KpenneHusi B bIXOAHON LLWH bl
«t+» (3 wr.).

43

44

45

19




4.5. PacnonoxeHune aneMeHToB BHyTpu MNMY.

4.5.1. O6wwmin Buag npeobpasorateneit YacTtoTbl EI-7011-250H, -300H co cHsATON BepxHen
KPbILLUKOW W pacnorioXeHne ane MeHToB BHy Tpu MY npeacTas neHbl Ha puc. 4.3.

BxogHble '.LI/IH bl | MnaTa

ble r'pep,oxpaHM Tenu

'\ BapucTop

Bokos oW
B EeHTUNATA

T

Brok

KOHZEeHCcaTo poB

OaTtyngn
TOKa (
nnatamu apT4u-

KOB TOKka

BbixoaH
LLINMH bl NOQ
AHHOIO T(
«H» «-

CunoBas I+'IeMMHaFI KO logKka

Puc. 4.3.
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4.6. Bnok-cxema guarHocTMku npeo6pasosarenen yactotbl EI-7011-250H, -300H

AHann3conpoBqauTenbHOW AOKYMEHTaLM,
BHewWHW ocMoTp M, vacTmiHas pasbopka.

v

naa
EcTb noBpexpeHHbE 3NEMEHTbLI?

3ameHa NoBpeXaeHHbIX
COCTaBHbIX4YacTen

OuarHocTuka
[VNOAHO-TUPUCTOPHBIX NOMTYyMOCTOB

uenu npeasapaga u
npe;ﬁxpawwenﬂ 3ameHa MOAHO-TUPMCTOPHBIX MOJTyMOCTOB,
opma 3NEMEHTOB LENV Npeasapaaa, npefoxpa-
m | HuTEns

Nunamocmka mMoayneit her

IGBT v nnaTbl Jpansepos. l
Hopma?

3ameHa mopaynewn IGBT
n/vnn nmaTel gpamsepos

HeT
[lnarHocmka BeHTUNATOPOB.
McnpaBHb?

3ameHa BEHTUIHTOpPOoB

|

BameHa nnartbl LI, nynbTa uknm
nnatbl AparBepoB

|

Mopayanutamwms. Havkauws
B HOopme?

MpoBepka Ha MAMMbI Hakam-
BaHus. Hopmwa?

B3ameHa nnatbl LM, nnatel apariBepos
n/vnn mogynewn IGBT

MpoBepka Ha anekTpoaBITa-
Tens. Hopma?

BameHa nnatel LM, nnaTsl ApanBepoB
n/vnn mooynewn IGBT

lMposepka Lerewn ynpasne-
Husi. Hopma?

| 3ameHa nnatsl LM |

C6opka |

|

CocTaBneHune
Pemont aKTa AnarHoCTUKN

Puc. 4.4.
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4.7. BusyanbHbI OCMOTP
4.7.1. O3HaKOMUTLCH C COAEPXKaHMEM COMpPOB OANTE NbHbIX JOKY MEHTOB (akTa, nMcbma u T. M.).
MpoBectn BHewHu ocmoTp MY, obpatnuB BHMMaHME Ha B O3MOXHbIE MOB PEXAeHMSA Kopny ca.
4.7.2. B 3aBMCMMOCTU OT AMarHoCTUPY EMOW COCTaBHOMN YacTu, NPOBECTN YaCTUYHy 0 pa3bopky
MY B8 coomeTcTBUMN C pasgenom 5.
4.7.3. TpoBecTV BU3y anbHbIl OCMOTP B CEX 3NEKTPOHH bIX KOMMOHEHTOB M NeYaTHbIX NpoBoA-
HUKOB. B cry yae obHapy eHns NoB peXAeHH biX 3NIEMEHTOB COOTB €TCTBYIOLLME COCTaB Hble

4acTu nognexart 3aMeHe.

4.8. OuarHocTuka AUOOHO-TUPUCTOPHBLIX MOAYNeEN.

4.8.1. MNpeasaputenbHas «MNpPo3B OHKa» VO AHOW YacTU BXOOHbLIX AVOAH O-TUP UCTOPH bIX

Mozay nen.

OnekTpuyeckas NpuHUMNMasibHasi CXema COedVMHEH UM B XOAHBLIX ANOAHO- TUPUCTO PHbIX Moy nei

npueefeHa Ha puc. 4.5.

Hems mpemzapsna

C Mpenox
‘m@l p p
2" Z 2

AHUT CITN

YN

TTB |

hT'a ym:b aBJICH UsT
1
'HirropéMI/I

K mune (+) = = =
5 b— 5"'.’=otl ‘ ‘,..:,_ ‘ 5-.—‘. op=. =~
5o o iy = = R -
4 4I-§? 4|_£? 1 K- . 'ﬂ? 4;-?4“? 1
1 1 51‘ 1 iA 1. 1 1 i‘ 1 -] iA 1 iA
. -l . ik .
Bxommere R @ SRS B S R R
CHIIOBBIE S 2 T =t || '
N . ok AL
KJIeMMel T @ 1 T —— > t—Thy]
e R T Y 1 iy | .y | 4.1 . | I | H
IR. I'R. K. 7 R . S b s S
el ! 1 e 1 Pl
2 @ 7PF TPTeayTe YE TUT:TpT:o1ETRTOC
K mune (-) < ‘

J1o1HO -TH pHCTOP HBIE MOy U

Puc. 4.5.

4.8.1.1. YcTaHOBUTb My NbTUMETP B pexum «[1po3soHka anogos». MNMposeputb Uenb «-> -
«R». [Mpun ncnpas HbIX MoAy NSX Lenb A0MMKHA 3B OHUTLCS KakK «auoa»: Npu npsmor nNposoan-
MOCTV MokasaHusa npubopa AonxkHbl ObiTb B gnanasoHe 0,3 — 1,0 n JormKkeH 3ByYaTb KOPOT-
Kvi 3By kOB OW curHan (pvc.4.6 a); npyu obpaTHOM NPOBOANMOCTU - «0BpbIB Lenu» (puc.4.6 6).

Ilyn COM npubope
K K1emme R

Mynbmumemp 3.4.1.

Hlyn Q npubop:
K wiemme (-)

a)

Ilyn Q npubopa
kwiemme R

Puc. 4.6.

6)

lyn COM npuGopa
K k1emme (-)

4.8.1.2. AHanormyHo n. 4.8.1.1. npoBepuUTb Lenn «->» - «S» n «-» - «T». Ecnn nokasaHus
npubopa npu NpstMON NPOB OAMMOCT M OTNNYato Tcs 6onee yem Ha 10%, Moy nn COOTBETCT-
BY IOLLIErO KaHarna cYMTalTCs HencnpasHbIMK U nognexaTt 3ameHe B cooTBeTcB UM ¢ n.5.15.

Mynbmumemp 3.4.1.
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4.8.2. Mposepka ¢y HKLUMOHMPOB aHWUS TMPUCTOPHO N YacTV ANOOH O-TUP UCTOPH bIX MOZY NEW.
4.8.2.1. JemoHTMpoBaTh My nbT ynpaBneHus, nnaty LM, nnaty BapucTtopoB v 6rok KOHOEH-

caTopoB B COOTBETCTBUM C pa3gernom 5. PacnonoxeHve AnoaHO-TUPUCTOPHbIX MOAY Nen
nokasaHo Ha puc. 4.7.

HuoaHo -'Tpnc TOpHBIE )
aa R

Jnonet —..
3
npens apsi 5 u : Sl 2 3 \
QP 2 2 2 : . Jf;'v =
@ = ) T
4 : )
=2 ™ ! N : 9
g @1 9
— T | : . &T = ;L %
- = - . ! 3 |
Knemmbr g£18|% - = ] ¢ N o E
= g ( " - 1 z
yTpaBJi el ¢ Che"1¢- A W) al: g
LIETTb FO ) :
npeas apst J :;
1y " L —_—_ e . — — I i = E
Biox == @ :
AT aH Ut =
5 g
Pesuctopit i M z
npensapsjja S
=
£
<
Puc. 4.7. E

Onsepmka kpec nosass PH2 3.1.8.

4.8.2.2. TposepuTb pabotocnocobHocTb YcTpoiicTBa MNposepkn Cunosbix Moay new
(YNCM, cm. n.3.4.2):

- nogatb Ha YINCM HanpskeHue nuTtaHma ~220 B;

- COEANHUTbL BbIxod «+> YIMCM ¢ BbIXxogoMm «->. Y ucnpaBHOM y CTpo/cTB a fam-
na L1 gorkHa 3arope TbCH;

- OTKNMIOYUTb NuTaHne ~220 B ot YICM.

YICM 3.4.2.

4.8.2.3. OTCOEANHUTL COEANHUTE NN XTIy TOB Y NPaB JIeHWs1 TUPUCTOPamMu OT BbIB Of0B 4
OVOOH O-TUP UCTOPH bIX Moay new (puc 4.8).

23
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N A JUOITHO-
S\ .
TUPUCTOPHBIX MOJYJICU

(dpaza R).

Coe1MHHUTH

Y,

CoeMHUTh C

[ICM.

TTonkito unTh

1> Q
K Vi
(kemmer 4 Mo-
oy nieit).

4.8.2.4. MpoBepuTb Lenb Yy NpasfeHns TMpucTopa Kaxaoro AMogH o-TUp UCTOPHOTO MO-
oy nsa (9 wr.) B cneay towwem nopsigke (cm. puc. 4.9):

- CoOeanHUTbL BbiBog «+» YINCM ¢ BbiBogoM 1 moay nst (B xodHas umHa R, S unm T);

- coeguHUTb BbiBOA « - » YIICM cBbiBOgOM 2 Moay nsl (UMHa «+» npeobpa3oBaTte-

ns);

- coegnHuTb BbiBOA «Ynp.» YINCM c BbiBogom 4 mogy ns (puc. 4.8).

- nogaTtb nuTtaHue ~220 B Ha YIICM. Jlamno4yka L1 cBeTUTbCSA He OO0IMKHA;

- 3amkHy Tb Ty M6nep K1 yctponca YINCM, namnouka L1 gomkHa 3acBeTuTbCS;

- pasoMkHy Tb Ty MOriep K1, namnodka L1 gonyHa npopormkaTb CBEeTUTbCS.

[Mpu B bINONHEHUN B biLLeY Ka3aHHbIX Y cnoBuin n.4.8.1 1 n.4.8.2.4 oMOAHO-TUPUCTOPH bIA MO-

Oy Nb cUMTaeTcs McnpasHbIM. B npoTMBHOM Cry Yae OH HeMcnpaB eH U NOANEXUT 3aMeHe B
cootBeTcTBUM C M. 5.15.

YIICM 3.4.2.
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TToaxto ueHue
1y OB OCI[HJLIO-
rpada.

4.9. luarHocTUKa nnartbl ynpaBJieHUs TMpUCTOpaMu.

4.9.1. CoeanHnTb NnaTy ApaviBepoB C NnaTow y npa.feHns TMPUCTOPaMMU C NMOMOLLBHO LLNEN-
da, NoaKkMiYMN T K NnaTe y npaseHus TMpuctTopamMmn 6ok NUTaHWA 1y NpaB nalLwme pasbe-
Mbl M OQHO- TMPUCTO PHBLIX MOy nen. MNMoacoeonHnTb K nnate gparieepoB nnaty LM v ny net
y npaB rieHns ¢ nomoLusto wnenda nnatol WM. (puc. 4.2).

OTcoeanH uTb oT knemMm «AC220V» konoakn TB1 nnaTebl gpaviB epoB LUTaTHble NpoBoaa U
NoacoeanHUTb K 3TUM KnemmMam Kabenb nutaHusa ~220 B. MoacoeanHn b B bIXO, UCTOYHUKA
nutaHma =540 B k pasbemy CN14A nnatel gpanBepoB (puc. 4.10).

Omsepmka kpecnogasi PH2 3.1.8;

UermoyH uk noc mosiHHo 20 HanpsixkeHusi =540 B 3.4.8;
Kabens numaHus ~220 B 3.4.10.

4.9.2. Mopatb HanpsxeHusa ~220 B n =540 B Ha nnaTy gpariBepos. [1poKOHTponMpoBaTth CBe-
YeHue aucnnes Ha ny nbTe y npaBreHnsa ¢ Hagnucbio «OnopHasa yactota XX X u» 1 BCcex KoH-
TponbHbIX cBeToanodoB (no 12 wr.) Ha nnate ynpasrieHns Tupuctopamu (puc. 4.12).

Jlno/1H 0-TUPHUCTOP HBIE

JI1 01H O-TUPUCTOP HblE JI10/1H O-TUPHCTOP HBIE
Moxy u dassr T

Moxayu ¢assr R Moy i dassr S

Kiremmer « AC22CV » Passem CN14A Ilneitd mrat b1 LITT
konozaku T Bl

Puc. 4.10.

4.9.3. Haxatb kHonKy «[lyck» Ha ny nbTe y npas neHus.

MoaknouunTb LWy Nbl ocumnnorpada kK 06be AVMHUT ENbHON LUMHE «+» U Y NPaB NSOLLMM KOHTaK-
Tam 4 Kaxgoro AMoAHO — TMpUCTOpHOro Moay na dm3bl R (cm. puc. 4.10). HabrnogaTte nm-
ny NbCbl y NpaB NeHus.

MpumepHbI BNA MMNY NbCOB Y NPaB NEHNst ANOAHO — TUPUCTOPH bIM MOAY NeM NpeacTaBeH Ha
puc. 4.11.
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Puc. 4.11. Ocuunnorpamma CUrHaroB y Npas feHNst ANOAHO — TUPUCTOPH bIM MO Ay NiEM
(200 mkc/pen; 1,0 B/gen).

Y n“cnpaBHOro kaHana curHanbl y npaB NeHnst TUPUCTOPOM A0 MKH bl UMeTb amnnuty gy 1...2
B n yacTtoty cnegoBanus 2,5...3 kl'u.

Ocuyunnoegpagp 3.4.7.

4.9.4. MopgknoymnTb MYy NIbTUMETP B peXnume naMepeHusa conpoTrBNIEeHUA K KnemMmMam KONoOKu

TB4 nnatbl y npaBrieHus Tupuctopamu (puc. 4.12): nokasaHus npmbopa LOMXH bl COOTB ETCT-
BOBaTb 0OpbIBY Lemnu.

Mynbmumemp 3.4.1.

4.9.5. BbinonHutb N. 4.9.3. Ana kaHanos S n T.

B cnyyae, ecnu Ha nnate y npaB NeHns TUPUCTOPaMm O AVH UMM HECKO fNbKO KOHTPO NIbH bIX CB e-
TOOVMO OB HEe CBETATCH, UMM OCLMIIOrpaMMa CUrHanoB Y npaB feHns Kakoro-nmbo kaHana He
cooTBeTcTBYEeT puc. 4.11 unn nokasaHusa npubopa nNpu U3Me peHnn COomnpoTMB NEHUSA KOHTaK-
TOB Komnogdku TB4 He coOoTBETCTBY 0T OOpbIBY Lenu - nnartay npas NeHus TMpMcTopamMu cymTa-
eTCs HencnpasHOM U NOANEXUT 3aMeHe B cooTBeTCTBUM ¢ n. 5.12.

Mynsmumemp 3.4.1.

Komonxa T B4
J § 2 ’b L
i, ‘ i wa [ i b i B O
Konrp onpHBIE | A iz, K fo.
& 1 1 i3
CBETOIMOJ bl : ) o ;

Puc. 4.12.

4.9.6. Haxatb kHOMNKy «CTOn», AoXAaTbCHA noracaHusa MHAMKaTopa Ha KHonke «[ly ck» ny nbTa
y NpaB neHus, CHATb C NnaTbl ApavBepoB HanpsbkeHus =540 B n ~220 B.
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4.10. AnarHocTuKa uenu npepsapsaa.

4.10.1. OnekTpuyeckasa nNpuvHLMNnanbHasa cxema CoeMHEHM A 3IEMEHTOB Lenu npeasapsga
npvBefeHa BbllLe Ha puc. 4.5.

4.10.2. MpoBepuTb Uenb nNpeasapsaa (avoabl npeasapsifna U pe3ucTopbl npeasapsifa), nog-
coeauHAA My MbTUMETP K KNeMmamMm «+» U «R» CUMOBOW KNEMMHON kono aku. icnpaeHasa uenb
OOIMKH A «3BOHUTLCS» KaK «AMoO»: Npu NpsSMO i NpoB OAUMOCTU noka3aHusa npubopa 0,3 — 1,0 n
[OIMKeH 3By YaTb KOPOTKMI 3BY KOBOW curHan (puc.4.13 a); npu obpaTHON NPOB OAUMOCTM - «06-
pbiB Lenu» (puc.4.13 6).

lyn COM npu- lyn Q npubopa
lyn Q npudopa Ilyn COM npubopa 6opa K iemme R Kaemme (+)
K Ktemme R K kemme (+)
a) 6)
Puc. 4.13.

Ecnn nokasaHus npnbopa otnuyato TcA oT yKa3aHHbIX B M. 4.10.2, uenb npeasapspa cyntaet-
CSl HencnpaB HOM M ee KOMMNOHEHTHI (AMOoAbI Npea3apsaa n pesucTopbl Npeasapaga) nognexar
oTAenbHoW npoBepke (n.n.4.10.3, 4.10.4).

Mynbmumemp 3.4.1.

4.10.3. lposepuTb anoabl npeasapsga (puc. 4.14), noacoeavHsAs K ero BbiBogaM My NbTu-
MeTp B pexume «IMpo3BoHKa agnoga» (4To6bl Mony YnTb AOCTY MK BbBOAY «+ (aHoA)» Anoaa npea-
3apsga, M3onmpy owy o Tpy Oky ¢ BbBOAa HeoOXoaMMo caBMHy Tb). Ecnu gnoa npepsapsga wvc-
npaBeH, TO Npu NPsIMON MPOB OAMMOCTM MOKa3aH Ua npubopa OomkHbl cocTaBnsaTte 0,3 — 1,0, npu
o6paTHON NPOBOAMMOCTH - «0bpbIB Lienu». Mpu MHbIX NokasaHusix nNpubopa avon npeasapsiga
CYMTaeTCs HeucnpaBHbIM N NOANEXUT 3a MEHE.

M3onupy romury 1o
TpyOKy ¢ BBIBOZA
«+ (anoma)»
JIHOJ1 OB
npexzapaga —
CIBHUHY Th.

BeBox « + (aHOM)»
nmosa Tpef3aps aa.

Bem.on « - (kaTom»
QoA Hpe3aps a.

Puc. 4.14.

Mynbmumemp 3.4.1.
27



4.10.4. MNMposepuTb pesncTopbl NpeAsapsaa (puc. 4.15), noacoeanHas My NbTUMETP B PEXUME U3-
MepEeHUs COMpOTMBNEHUS K Lienn «R» 1 KBbIBOdy «+ (aHoa)» AvoAoB npeasapsiga. [MokasaHns
npubopa gomkHbl 6biTb B Npegenax 60 Om x 10%. [lpu MHbIX NokasaHUsX Npubopa pesnucTop
npeasapsja cyMTaeTcs HencnpasHbIM U MOANEXUT 3aMeHe.

Iy n Q npubopa k uenu
« R» mpeobpasoBaTens

lya COM mpud opa K
BBIBOJY « +» (aHOM) Iuona

npe3apsjia

Puc. 4.15.

Mynsmumemp 3.4.1.

4.11. [OwnarHoctuka moayneu IGBT u nnatbl ApanBepoB.

4.11.1. «[l1po3soHka» obpaTHbIX Auodos moay neu IGBT.

4.11.1.1. YcTaHOBUTb My NIbTUMETP B pexunm «[1po3BoHKa Anodos». [ogKmioYnTb Ly Mbl
My NbTUMEeTpa 4115t MPOB epkM 06paTHbIX AMofoB Moay newt IGBT (3 wr.) kaHana «U», kak
nokasaHo Ha pucy Hkax 4.16 (OTHOCWUTENbHO Lenn «+») n 4.17 (OTHOCUTENBHO» LIEMU «-»).
McnpaBHasa uenb «3BOHUTCA» Kak ANOA: NMPU NPSIMOA NPOB OAMMOCT M NokasaHusa npvbopa
0,3...1,0 1 3By4YMT KOPOTKMI 3BY KOBOW CUrHar, npu obpaTtHo i NpoB OAMMOCTU — «OBpbIB Lie-
nm».

AHarno rmyHbIM o6pa3oM NpoB epuTb 06paTHbIe Ao Abl KaHaNoB «V» N «W,

My lyn COM llyn COM lyn

npudopa K npubopa K npubopa K npudopa K

wiemme U wiemme (+) wiemme U wiemme (+)
a) 6)

Puc. 4.16. lNMpoBepka obpaTHbIX Anoaos |GBT-Moay fert OTHOCUTE NIbHO Lenu «+».

28



Ilyn COM npu- Ilyn Q mpuopak
6opa k wiemme U Kiemme ()

a)

Puc. 4.17. NpoBepka 06paTHbix anogoB IGBT-moy nevt OTHOCUTENMbHO LIEMU «-».

Mynbmumemp 3.4.1.

4.11.2. TMpoBepka dy HKUMOHMPOB aHNSA TPaH3UCTOPOB Moay newn IGBT.
4.11.2.1. OTcoeamHnTb OT Moay nen IGBT pasbé mbl Xy TOB y npaB neHust (puc 4.18a).

Moaymu IGBT Moaym IGBT
kaHana U KaHana V

Knemma C1
(BeIBO I 3)

Kuaemma E2
(BeIBOT2)

Kaemma C2E1 —]
(serBOZ 1)

a)

6)

Puc. 4.18.
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4.11.2.2. MposepuTb kaxabin mogy nb IGBT (Bcero - 9 urm.) B cnepy oweM nopsake:

- NOAKNYUTL BbBOA «YNp.» YINCM Kk KoHTakTy G1 MOHTaXHOW nnaTbl MO Ay NS
IGBT (cm. puc. 4.186);
- nogkntumnTb BbiBOA « + » YIMCM k knemme C1 mogy nsa IGBT;

- noaknouunTb BbiBoA « — » YINCM k knemme C2E1 moay ns IGBT (cMm. puc. 4.186);
- nogaTth NuTaHue ~220 B Ha YIICM. Jlamno4yka L1 cBeTUTbLCA He J0IMKHa.

- 3aMKHY Tb Ty MOnep K1, namnouyka gonHa 3acBeTUTbCS;

- pasoMkHy Tb Ty MGnep K1, namno4yka Ao JpkHa noracHy Tb;

- NoAKMYnTL BbiBOA «YNp.» YIMCM K KOHTakTy G2 MOHTa)XHOW niatbl MOoAy st
IGBT kaHana U (cm. puc. 4.186);

- NogknuunTb BbiBOA « + » YINCM k knemme C2E1 moay na IGBT;

- noakntouunTb BbiBoA «—» YIMCM k knemme E2 mogy nst IGBT (cm. puc. 4.186);

- nogaTtb NuTaHue ~220 B Ha YICM. Jlamnoyka L1 cBeTUTbLCA He O0IMKHA;

- 3aMKHY Tb Ty MOniep K1, namno4dka gonHa 3acBeTuTbCs. PasomkHy Tb Ty Morniep K1,
namMmnoyka AOfmKHa NnoracHy Tb.

Mpu BbINONHEHUN y cnosui N.4.11.2.2 moagy nb IGBT cuutaeTcs ucnpasHelM. B npoTue HOM
cny4vae mogy nb IGBT HeucnpaBeH 1 NOANEXUT 3aMeHe B COOTBETCTBMM c n. 5.16.

Mynemumemp 3.4.1.

4.11.3. AnarHocTuka nnatbl Ap aviB epos.

[Mpu gnarHocTuke nnaTtbl ApaviB epoB NPOB OAUTCS MPOBepKa TOMbKO KaHanoB Yy NpaB feHus
moay nsmu IGBT. PacnonoxeHne pasbeMoOB Y npasnennst mogy namm IGBT (CN1...CN12) npu-
BedeHo Ha puc. 6.27.

4.11.3.1. MNopaknoynTb UcnpasHble IGBT-moay nu K nnaTte gpanBepoB C MOMOLLBHO Xry TOB
y npaB neHus moay nsmu IGBT. CoeauHuTb nnaTty ApaviBepoB C NMaTol LeHTpanbHOro npouec-
copa 1 Ny NbTOM, a TakkKe C NnaTon y npaB NeHUst TMpucTopamm 1 6rMokoM NUTaHWS NPY NMOMO LN
COOTBETCTBYHOLMX Wwrierndos (puc. 4.2, 4.19).

neti¢ miprer
yrupasneHps

THPHCTOPMHU

KOJIOIKH B 7 ™ TECERE Lt il "\ ipaiiBepoB

Puc. 4.19.
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4.11.3.2. OTKNMOYNTL LTaTHbIE NPOBoOAa OT krnemm «AC220V» konogkmu TB1 u noa-
KMIOYMTb K 3TUM Knemmam kabenb nutaHusa ~220 B. Mogkntountsb k pasbémy CN14A nnatbl
npanBepoB (puc. 6.27 ) UCTouHWK Nutanma =540 B (n. 3.4.8).

MopaTe HanpskeHusa nutanusa ~220 B n =540 B. YcTaHoBUTbE onopHy 1o YacTtoty 3 I'u,
HaxaTb KHOMKy «[lyCk» Ha My nbTe y NpaB NeHus.

4.11.3.3. BknouuTb NuTaHue ocuunnorpada, yCTaHoBUTb BEPTUKamNbHY 10 pass épTKy
5 B/pen, ropusoHTaneHy o 50 Mkc/gen. BeinonHMTb NpoBepKy CUrHaroB ynpas NeHUs B epX-
Hero 1 HWKHero nneyva kaxgoro mogy nsa IGBT (6 wr.) B criedy loLe nocneaos ateflbHOCTU:

Kownrakm! ynpasinernss 2 E2 HikHero mieta Moy st IGBT

Konraxm! ynpasinerns E1GLgpxuero miedamonyis IGBT

a) 9)
Puc. 4.20.

- NOOKMYMTL Wy Nbl ocumnnorpada K koHTaktaM G1 (Bxop ocuunnorpada) n E1
(o6wnii NpoB oA Ly Na) pasbéma MOHTaXKHOM nnaTtel Mogy na IGBT (cm. puc. 4.20a) nswuay -
anbHO OLEHNTb OCUMMNIIOrpaMMy CUrHaroB Yy NpaBfieHUs B EPXHEro Mnneya;

- NOAKMNIYUTL LUy Nbl ocuunorpada K koHTaktam G2 (Bxopg ocuunnorpada) un E2
(o6wmii NpoBop Ly Na) pasbéma MOHTaXKHOM nnaTtel Mogy na IGBT (cm. puc. 4.206) nBunsy -
anbHO OLEHNTb OCUMMIIOrpaMMy CWUrHaroB Yy NPaBJiEHUS HDKHEro Mnreya;

[MpuMepHbI BA NOMY YEHHbIX OCLMIINIOrP amMM CUMHarnoB Y Npas NeHUs BEePXHEro n HUXXHEro
nneya kaxagoro moay na IGBT gomkeH cOOTBETCTBOBATb Ha puc. 4.21.

Y ncnpaBHOro kaHana y npas neHns mogy nem IGBT 4onHO GbITb:

*  HWXHWUIA y POBEHb UMMy NbCOB yNpaB feHMsA HaxoauTcsa B gvanasoHe -9 ... -12 B.

* BEPXHWNYpPOBEHb UMMy NMbCOB Y NpaB NIeHNs HaxoauTcs B AmanasoHe +10...+17 B.
e  ONUTENbHOCTb (POHTa MMMY NbCOB Y NpaBNeHns — He bonee 10 MKC.

dopma 1My NbCoB (NepeaHuii U 3aHWUI PPOHTbI) M YacToTa CreaoBaHust 3aBUCAT OT UC-
nonb3y embix Mogy nen |GBT, moau dmkauum nnaTtbl gpariB epoB, YCTAaHOB JIEHHON HECy el YacTo-
Tbl W MOIY T OTnM4aTbCA OT NpeacTaBJIeHHbIX Ha PUCY HKe.

B Ccllydae HencnpaBHOCTU XOTA Obl OAHOrO N3 KaHaoB Yy npaB neHna moay namMmu IGBT nnata
JpanBepoB CYMTaAETCHa HeucnpaBHOW U NOANEXNUT 3amMeHe B cooTBeTcB MM ¢ n. 5.10.
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Puc. 4.21. Ocumnnorpamma curHanos y npaenexus |IGBT-moay nem (50 mkc/gen; 5 B/gen).

Omsepmka kpecnogast PH2 3.1.8;
Kabenb numaHus ~220 B 3.4.10;
UenoyHuk numarus =540 B 3.4.8;
Ocuyunnoepag 3.4.7.

4.12. [narHocTuKa npeAoXpaHuTenen.

4.12.1.T1poB epka CUIOBOro NpeaoxpaHvTens.

[eMOHTMpPOBaTbL OAMH M3 CUMOBbIX NPeaoXpaHuTe nen, OTKpy TMB 2 6onTta KpenneHus. YcTaHo-
BUTb My NbTUMETP B PEXUM U3MEPEHUS COMPOTMBNEHNS. [TpoBepuTL Kaxabii U3 npegoxpaHuTe -
new, AN Yero NOAKMOYMNTL LY Mbl My MbTUMETPA cornacHo puc. 4.22. MNokasaHusa npubopa [0 k-
Hbl COOTBETCTBOBaTb Hy JIeBOMY COMPOTUBIEHMNIO (KaK MPW 3aKOPOYEHH bIX LUy nax).

Bowpen oxpaHuTen b.
ogkMOUeHne LW ynos npubopa.

Puc. 4.22. lnarHocTnka cMnoBoro npeaoxpaHunTens

Ecnun nokasaHus npubopa He cooTBeTCTBY 0T M. 4.12.1, Hencnpas Hbli NpeaoXpaHUTenb noa-
JIEXUT 3aMeHe B cooTBeTCctBUM c n. 5.5.

4.12.2. AHanormM4HbIM 06p a3om NpoB epuTb NPeAoXPaHUTEeNN Ha NnaTe npegoxpaHuTe nen
(puc. 4.23a) 1 npegoxpaHUTefb BEHTUNATOPOB OxnaxaeHus paguatopa (puc.4.236) (cm. n.4.15
«[lnarHocTuka B eHTUNATOPOB »). [MokasaHus npnbopa [JOoNKHbl COOTBETCTBOBATb Hy IEBOMY COMpO-
TUBEHNIO (KaK 1 NPW 3aKOPOYEHH bIX LUy Nax).
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Mpepnoxpahut enb
BEHT YS+epOB

OXN aX[ eHNst pagmar o-
pa.

Mopgknigfenne wynos
npugMdpa.

lMpepoxpaHuT en v nnatbl Npea oXpaHuT enen.
Mopkntoyerne W ynos npubopa.

a) 6)

Puc. 4.23. narHocTvka npegoxpaHnTenen Ha nnarte npeaoxpaHuTenen
W NpedoxpaHnTens BeHTUNATOPOB OXMaXAeHus paamaTopa.

Ecnn nokasaHus My nbTMMeTpa He COOTBETCTBY HOT N. 4.12.2, npegoxpaHUTenu noanexar 3a-
MEHe.

Mynemumemp 3.4.1.

4.13. [OmarHocTuka nnaTbl BApUCTOpPOB.

4.13.1.YCTaHOBUTb My MbTUMETP B PEXMM M3MEP EHNSA CONPOTUB NEHUS:

- NOAKMIOYUTL LLY Mbl MY IbTUMETPa Y U3MEepUTbL COMPOTUB NIEHNE Mexay Kaxaon napomn
CUrHanbHbIX KOHTakToB R, S, T nnaTbl BapucTOpoB, cornacHo puc. 4.24a. MNMokasaHuns npubopa
OOIMKH bl COOTBETCTBOBaTh 0OpbLIBY Lenu;

Msmepmb conporueneHue mexay Kaxgon

a) napou CWrHarmn bHbl X KOHTakTOBR, S, T.

R sl T 'I |

6) M3MepuTb conpoTuBneHne mexay  KOHT akT JT—
KOHT aKTOM (Kopnyc)J,J(amqblM (kopnyc).
CUrHarn bHbIM KOHTaKToM R, S, T.

Puc. 4.24. InarHocTuka nnaTbl BapnucTopoB
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- NOAKMIOYUTD LLY Nbl MY MbTUMETPA U U3MEPUTL COMPOTUB NIEHNE MEX Y KOHTaKTOM J__
(kopny c) 1 KaXabiM CUrHanbHbIM KOHTakTOM R, S, T nnaTbl BapucTOpoB, cornacHo puc. 4.246. MNo-
Ka3aHusa npubopa Ao MKH bl COOTBETCTBOBAaTh OOPbIBY Lienu.

Ecnun nokasaHuns my nbTumeTpa He cooTBeTCTBY 10T M. 4.13.1, nnata BapMCcTOpOB NOANEXUT
3ameHe B COOTBETCTBUM C Nn. 5.4.

Mynbmumemp 3.4.1.

4.14. TMopaya NMTaloLW ero Hanpsxe HAS.

4.14.1. TopgknounTb BCe pasbembl K nnaTe ApariBepoB cornacHo 6rnok-cxeme (puc. 4.2).
4.14.2. YcTtaHoBUTb BMNOK KOHAEHCATOPOB, NnaTty BapucTopos, nnaty LM v ny nbTy npas nexHus
cornacHo pasgeny 7.

Omsepmka kpecnogast PH2 3.1.8.

4.14.3. MopaTb HanpsbkeHne nutaHusa 3¢ ~380 B Ha npeobpasoBaTenb, Kak NokasaHo
Ha puc. 4.25.

o L R
380B i NIEED ¢«
50T © !

o ~ ¥

Puc. 4.25. Mogknovenne MY k cetn ~3¢ 380 B.
Kabenb numarusi ~380 B 3.4.9.

4.14.4. Tlocne nogayun nuTaHMs Ha AMCMNee OorXHa NosiB UTbcsa MHAMKaumusa «OnopHas yac-
Tota XX XTu». Ecnn BmecTo nHamkaumm Ono pHOW YacToTbl HA AMCHNEE VHOULLMPY eTCS CO-
0o6LLe HMe 0 HemcnpaBHOCTU, NPOAOIPKNTL ANArHOCTUKY Mo n. 4.14.6.

4.14.5. Ecnu Ha gucnnee BbICBe4VB aeTCsl OOMH M3 KOOOB HEWCNPaBHOCTW, TO AalbHEW was
[QnarH ocTuka NpoBoanTCs My TEM NOCMeaoB aTeNbHOWM 3a MEH bl COCTaB HbIX YacTei npeobpaso-
BaTens Ha 3aBefoMO MCMNpaBHblE.

4.14.6. Cnucok coobLUeHnn 0 HencnpaBHOCTU Ha Aucnree nNpeobpasoBartens 4YacToTbl U Ae -
CTBWIA MO UXY CTPaAHEHMIO NpuBedeH B PykoBoacTB e no akcniy ataumm npeobpas3oBaTens yac-
ToThl EI-7011, B rmaBe 8 «Bo3mMoXHble HencnpasHOCTU».

4.14.7. Tpwu oTcy TCTB UM KakoW-NMBO MHaMKa UMM Ha gucnsee HeobXo4uMo nocrefoB aTenbHO
3aMeHUTb CHa4yana ny nbTynpasneHus (n. 5.1), satem nnaty UM (n.5.2). Ecnu HecooTBeTCT-
BMEe He YyCTPaHEHO, TO NPUYNHOM HEUCNPABHOCTU ABSIeTCA nnaTa ApanBepoB, KoTopad nog-
NEeXUT 3aMeHe B cootTBeTctBMM ¢ n. 5.10.

4.15. AnarHoc TMKa BEHTUJIATOPOB.

4.15.1. lMepeBectn [1YB MECTHbLIN PEXUM, Yy CTAHOB UTb ONOPHY to YacToTy 50 'y 1 nogatb Ko-
MaHay «[y ck».

4.15.2. Bugy anbHO NpoBepuTb BpaLleHne BeHTunsaTopos. Ecnn kakon-nmbo n3 B eHTUNaTop o
He BpallaeTcs, OH MOANEXUT MPOB epKe.

[na NpoB epkn BeHTUNATopa ero He obxoan Mo Ae MoHTMpoBaTh (CM. n. 6.8). OTcoeanHUTL po-
3eTKy LLHY pa NUTaHuUsa B EeHTUNATOpa OT BCTPOEHHOW B €ro KOpryc B UKW 1 NPOB epuUTb B paLle-
HVMe, NOAAaB Ha BEHTUNATOP HanpsKeHue OT BHEeLLHero ncTodHwmka ~220 B. lMpwu oTcy TCTB UK

B paLwleHna mnm npu Hanm4mm noB biLWEeHHOro Wy Ma nogumMnHUKOB — B EHTUNATOP 3a MEHUTb (I'I.
5.6).

Omsepmka kpecnogast PH2 3.1.8;
Kabenb numaHusi ~220 B 3.4.10;
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Koy 2aeyHbiti poxkossit 7 3.1.9.

4.15.3. Ecnu He BpalLaloTcs BCe B EHTUNATOPbI (GOKOB O B EHTUNSATOP 3MEKTP OHHOrO OTCeka U
B EHTUIIATOP bl OXNaXA4eHns paguartopa), To A4S B bIB NEHUS MPUYNHBI HEMCNPaB HOCTU CHava-

na Heobxo4MMO NOcne 0B aTenbHO MPOB EPUTb KaXA bl BEHTUNATOP OTAeNbHO (Mo n. 4.15.2).

Mpw oBHapy XeHun HemcnpasBHOCTU BCEX BEHTUNATOPOB OHW NoanexaT 3a MeHe.

Ecnv npu oTae nbHOM NpoB epke KaXablil BEHTUNATOP UCMpaBeH, TO AN Y TOYHEHUSI NPUYMHBI
HeucnpasHOCTV HEOBXO0AMMO MOCNeAoB aTeflbHO 3aMeH UTb:

- cHavana nnaty UM (n. 5.2);

- 3aTem nnaty gpavisepos (n. 5.10).

4.15.4. Ecnv B pawlaeTcs 60KOBOW BEHTUMSTOP 3/1EKTPOHHOMO OTCEKa, HO He B pallaloTcs BCe
B EHTUIATOP bl OXNaX4eHns paguatopa, To HeobxoaMMo NpoBepuTb paboyee cocTosiHME Mpe-
[OXpaHUTe Ns BEHTUNATOPOB OXMaxaeHns paguatopa (puc.4.26). Npu nogaHHoOW KoMaHae
«[lTyck» n ucnpas HOM npegoxpaHnTe ne nHankaTop obpbiBa, BCTPOEHHbIA B AepXaTtenb npe-
[oxpaHuTe s, He JOMKEH CBEeTUTbCS.

Ecnn nhankaTop obpbiBa Ha AepkaTene npefoxpaHnTens CBeTUTCS Mpu NOAaHHOW KOMaHAe
«[lTyck», HeobXx0AMMO BbIHY Tb AepXaTenb C NPeAoXpaHMTe NeM U3 ero Nnocago4yHoro mecTa,
noTaHyB Ha cebs, nybeanTbca B ero obpbiBe, NOAKNOYMB My NIbTUMETP B PEXUME U3MEPEH K
conpoTtuB nenus (cm. puc. 4.236).

HeobxoaMMo HaiiTu U y CTpaHWUTb NMPUYKUHY NeperopaHus Npe JoXpaHUTenNs, NPoBepuUB OTAENb-
HO KaXXA bl BEHTUISITOP OXJIaXaeH s 1 NPOBOAA NMUTaHWS Ha NpegMeT KOPOTKOMO 3aMm bIKaHWs!
(no n. 4.15.2). Mocne ycTpaHeHUs NPUYKH bl MPeaoxpaHUTe Nb NMOANEXUT 3aMeHe.

[epxarenb npenoxpa-
HWT €151 BEHTWN AT OPOB
OX1 2K EHNSA panuaro-

p
I/I?Am'{'ap ob pbiBa

npen oxpaHuTen si.

Kpbl LKka oTceka
npen oxpaxuren s
Beﬂmﬁ;%agpoa
OX &K eHns pa-
Avaropa.

DuKCnpyrow nin
BUHT.

Puc. 4.26. NpepoxpaHvTenb LENV NMTaHNS B EHTUNATOPOB
oxnaxgeHwusi pagmaropa

Mynbnvmemp 3.4.1;
Omsep mka kpec mosasi PH2 3.1.8.
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4.16. MpoBepka Ha Namnbl HaKanMBaHUA.

4.16.1. MopknoymnTb TpY Namnbl K BbIXOAHLIM knemmaMm U, V, W npeobpasoBartens 4acTtoTbl.
MopaTtb nutaHne ~380 B 3¢ (puc. 4.27).

ﬂamnb/ 3.4.4; Kabenb numaHusi ~380 B 3® 3.4.9.

q U
380B ” L . El-70X1

50Tt o ~ +
w

=]

Puc. 4.27. MoagkntoyeHne k MY namn HakanvB aHUA

4.16.2. YcTaHOBUTb OMNOpHy to YacToty 31U 1 nogate koMaHay «[ly ck» Ha npeobpasoBaTernb.
JlTamnbl 4OMKHBI MUTaTL paB HOMEPHO N CUMMETPUYHO; B CIly Yae ecrim ogHa 13 namn He ropur,
UnNn SIPKOCTb NaMn pasnuyHas, 3ameHuTb nnarty LM (n. 5.2.).

4.16.3. Ecnu nocne 3ameHbl NnaTbl LEH TpanbHOro npoLueccopa He y Aanocb Aobutbcs pas-
HOMEPHO O CBeYeHnst (MnraHusl) nammn, Heo6Xo4MMO 3aMeHUTb nnaTty Apavisepos (n.5.10.)
urn mogdy nn IGBT cooTB eTCTBY IOLLEro KaHana.

Ecnn namnbl cBeTATCS (MUraroT) O4MHaKoB O, MEPenTU K B binonHeHuo n. 4.17.

4.17. NpoBepKa Ha aneKTpoABUraTesb.
4.17.1. TloaknoymnTb aNekTpoaBuratenb K BbiXxogHbiM knemmam U, V, W (puc. 4.28).

Onekmpodsuzamens 3.4.3.

4.17.2. TpounTaTb Cneay LWWe napame Tpbl, Y CTAHOB MEHHbIE MOMb30B aTene M:

e OrnopHas 4acToTa;

* 3HAYeHusl KOHCTaHT
CD-002,
CD-004,
CD-010...CD-018,
CD-019, CD-020,
CD-025...CD-032,
CD-035...CD-043,
CD-050
CD-084

/1N BHumaHue! lpedsapumensHO 3anucams meKywue 3Haye HUsi SmuX KOHC maHm Ha ceo-

600HOM os1e Kap MoYKU pe MoHma 0151 nocriedyou,e 20 80CCMaHOBJIEH Us.
4.17.3. YcTaHOBWUTb

CD-010=0
CD-011= 380 B.

Ha mecTtHOM ny nbTe y npas nexnnsa MY Haxats kHonky MECTH/OUCTAHL (npu 3TOM MHAMKa-
Topbl YMP v PEI Ha ny nbTe AomkH bl noracHy Tb). KHonkamu O, 0 ycTaHOB UTL 3aAaHue 4acTo-
7ol 50 'y HaxaTtb kHomKy «Tlyck» Ha my nbTe y npasneHuns. [iBuratenb OONXKeH 3any CTUTLCH,
BbIxogHasa 4yacToTa M4 gormkHa nnaBHO yBenM4mnBaTbCHA 40 3a4aHHOIO 3HaYeHU S.

4.17.4. C nOMOLLbIO TOKOBbIX KMneLlen Npou3BecT uaMepeHue BbIXOAHOro toka MY no kax-
gou BbixogHon ga3se (U, V u W).

TOKouslwepumeanb/e knewu 3.4.6.
4.17.5. BbMMCNNTL CpeaHee apyMeTnieckoe 3HaYeHn e B bIXOAHOMO Toka
lcp = (lutlv+w)y3

W CpaBHWTb €ro ¢ nokasaHuamu ny nbta y npae neHns MY («BbixogHOM TOK» OCHOBHOMO MEHI0).
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PasHuua mexagy aTumm 3HayeHnsiMyv O0IpKHa cocTaBnAaATb He 6onee + 10%.
OTKMOH eHNE 3Ha4YeHWIA TOKOB ly, lv, lw Mexay coboi Takke He AOIMKHO NpeBbiwaTh + 10%.

4.17.6. Ecrnu npu nposepkax no n. 4.17.3...4.17.5 BbIABIEHO Kakoe-nMbo HeECOOTB ETCTB UE,
Heobxognmo 3amenuTb Nnaty LM (n. 5.2). Ecnm nocne 3ameHbl nnatbl LM HecooTBeTcTB ME
He ycTpaHeHo, Heobxoau Mo NocneaoBaTenbHO 3aMeHUTb CHavyana nnaTy gparvieepos (.
5.10.), 3aTeM JaTyMKkuM TOoKa BMecTe C NnaTton gaTyuMkoB Toka (n. 5.7) 4o y cTpaHeHus HecooT-
BEeTCTB 4.

4.18. [OuarHocTtuka nnatbl LIM.

4.18.1. MopgkntounTb k MY anekTpoasuratenb 1 NoAaTL NUTalo LWee HanpsixeHue (puc. 4.28).
3anporpaMmmMupoBaTh B COOTBETCTB UM C Py koBoacTB oM Mo akcniy atauum EI-7011 cnepny owme
3Ha4YEeHUSA KOHCTAHT:

' BHumaHue! [pedsapumenibHO 3anucamb meKyujue 3Ha4yeHuss 3mux KOHCmaHm Ha Ceo-
600HOM ror1e Kap MoYyku pe MOHma Onsi noc/1edyruwe 20 80CCMAaHOBIIEH USl.

CD-002 =3 YnpaBneHve OT BHeUwHnx kHonok My ck/ Crton,
3agaHuve 4acToTbl OT BHELHE MO NMOTEH LMo MeTpa;
CD-010=0 XapakTte puctuka U/f npeobpasosaTtens YacTtoThl 380 B / 50 Iy;
CD-011 =380 MakcumanbHoe BbIXOOHOE HanpsikeHne, B
CD-026 = 20.0 3Ha4veHue OMopHOW YacToThl 1;
CD-027 = 30.0 3Ha4veHne OMopHOM 4acToThl 2;
CD-035=0 Knemma S1 - Bnepepa/Cton; Knemma S2 - Hasag/CTon;

CD-036 =2 Knemma S3 — BHe lwHss HeucnpaBHocTb (HO KOHTaKT);
CD-037 =4 Knemma S4 — C6poc 3awm Tbl;
CD-038 =9 Knemma S5 — MHorocTy neH4yatoe pery niMpoB aHne CKOpocTu 1;

CD-039 =10 Knemma S6 — MHOrocTy neH4aToe pery nmpoBaHue CKOpoCcTH 2;
CD-040=0 Knemmbl MA-MB-MC - HencnpaBHOCTb;
CD-041 =1 Knemmbl M1-M2 — Bo Bpems B paLleHus;
CD-042 =0 Knemma FV — 3agaHue yactoTbl curHanom 0...10 B;
CD-048 =0 Knemmbl AM-AC - BbixogHas YacToTa;
MHaukaTopsbl «dnctaHumoHHO Ynp v Per» O0mKHbI 3aCB €TUTLCS.

4.18.2. lNoaknoymTb NOTEH LMOME TP K BXOAHbIM Krnemmam y npasneHusa FS, FV, FC, kak noka-
3aHO Ha pucy Hke 4.28.
4.18.3. TogknoymTb OOMH U3 KOH LLOB NMPOB ONIOYHOM nepeMbitky (puc. 4.28) k knemme SC.

Mome HUuome mp u nepembidka 3.4.5.

4.18.4. C nomowpbio My bTUMETPA B PEXUME U3MEP EHUSA HaNPSXXeHnss V= n3amepuTb Hanps-
XeHue mexay knemmamu FS n FC — pomkHo 6biTe +12 B.

Mynbmumemp 3.4.1.

4.18.5. lNpoBepuTb C NOMOLLLIO MY MbTUMETPA B PEXUME «3y MMepa», YTO pa3oMKHY Tbl KOH-
TakTbl BbIXOAHbIX pene MA-MC n M1-M2 u 3aMKHY Tbl KOHTakTbl MB-MC.

Mynbmumemp 3.4.1.

4.18.6. YcTaHOBUTb C NMOMOLLBI BHELHEO NOTEH LMOMETPa ONOPHY 0 YacToTy npumepHo 10
'y, coegnHnTb CBOOGOAHLINA KOHE L, NepeMbldku ¢ knemmon S1. [IBuratenb A0 JKEH NNaBHO pa-
30rHaTbCs A0 3a4aHHO M onopHon YacToThl (10 Mu), Ha Ny NbTe AOMMKEH CBEeTUTbCSA MHAUKATOP
«BpaleHne Bnepen». YcTtaHOBUTbL ONOpHY 1o YacToTy 50 IMu. [IBuratens OomnXeH nnaBHoO pa-
3orHatbes o 50 Mu.

KoHTakTbl pene M1-M2 fomnmxHbl 3aMkHy Tbes. Ha knemme AM oTHocutenbHO AC npu B bIXOA-
Hown 4acTtoTe 50,0 'y gormKHO GbITh HanpsbkeHne +10 B. OTcoeauHunTb NepemMblidKy OT KNeMMbl
S1, gBuraTtenb AOMKEH NfiaBHO CHU3UTb YacTOTy BpalleHns OO OCTaHoBa.

37



Cetsr ~360 B
50Ty 3®

El-7011

- 0w X

Puc. 4.28. [luarHocTvKa BXOOHbIX U BbIXOAHbIX LieNen y npas neHns

4.18.7. MNosTopuTb N. 4.18.6. Ana Bxoga S2, npy 3TOM ABuratesb JOSIKEH HayaTb BpalleHne B
NPOTVB OMOMOXHO M HanpaB MEHWU, @ Ha Ny NbTe - CBEeTUTbCHA UHAMKaTop «BpalieHne Hasaa».
OTCcoeanMHUTb NepemMbldKy OT KNemmbl S2, ABUraTte b AOIHKEH NMaBHO CHU3UTbL YacToTy Bpalle-
HWS 0O OCTaHoBa.

4.18.8. CoegnHnTb cBOOOAHbLIN KOHEL NepeMbldkn ¢ knemmon S3. Ha gucnnee gosmkHa oTo-
Opasutbesa owmbka «EF3 BHe WwHsis HencnpaBHocTh (knemma 3)». [NpoBeputb My NbTUMETPOM B
pexnmMme n3mepe H1st ConpoTUB NEHNSI, YTO NPU 3TOM KOHTaKTbl MA-MC 3aMKHY Tbl, @ KOHTaKTbI
MB-MC — pa3o MKHY Thbl.

4.18.9. OTcoeauHUTbL NepeMbldKy OT KnemMmbl S3 u kpaTtkos pemeHHo (0,5 ¢) coeamHuTs ee ¢
knemmon S4. Ha gucnnee wHanKaums oLwMOKM 4OMKHA MCYE3HY Tb 1 AOIMKHA B bICB €TUTLCA Had-

nucek «OnopHas yacTtota 50.0 Mu».

4.18.10. CoegnHUTb NepemMbiiKy € knemmown S5. Ha gucnnee gornkHa oTob paxkaTbCs OnopHas
yacTtoTta 20.0 'y,

4.18.11. OTCOeaMHUTb NepemMbl4Ky OT KneMMbl S5 1 coeamHuTb ee ¢ knemmon S6. Ha gucnnee
[ormkHa otobpaxaTtbcsa onopHas yactota 30.0 'y, OTcoeanHUTb NEpeMbIMKY OT Knemmbl S6.
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4.18.12. 3anporpamMupoBaTtb B COOTBETCTB UM ¢ Py KkoBoacTBOM no akcnry ataumm EI-7011

cnepy louye 3Ha4YeHUs1 KOHCTaH T (3Ha4YeHUst ocTaslbHbIX KOHCTaH T, 3anporpaMMUPOB aHHbIe B
n.4.18.1. — He MEHSATD):

CD-042 =1 Knemma FI — OcHOBHOe 3aaHne 4acToThl
CD-043 =0 Krnemma Fl —B noteHunansHom pexume 0...10 B ycTaHOBUTb NepeMbIvKy
JP3 Ha nnate LM B HmxHee nomnoxeHwne (puc. 4.29).

Mepembika JP3

Mnata Ul
El-7011

Puc. 4.29. MNMepembidka JP3 Ha nnate LM EI-7011.

4.18.13. OTcoeanHUTb NPOBOA Y NpaBfeHnst oT kneMMmbl FV 1 nogcoeanHnTb ero K knemme Fl.
CoeauHnTb ¢cBOOOAHLIN KOHEL, NepeMblMKU C kKnemMmon S1. YCTaHOBUTb NOTEHLMO METP OM OMop-
Hy to yactoty 50 y. [iBuvratens OomKeH nnaBHO pasorHaTecsa Ao 50 M.

4.18.14. BoccTaHOBMWTb NOMb30BaTeNbCKMe 3HAYEHUA KOHCTAHT (n. 4.18.1). YcTaHOBUTbL nepe-
MbiMKy JP3 Ha nnate LI B BepxHee nonoxeHue (puc 4.29).

4.18.15. Ecnm obHapyxeHo xoTa Obl 0oaHO HecooTBeTcTBME B N.M.4.18.4...4.18.13, nnata UM
El-7011 noanexwut 3ameHe (n.5.2).

4.19. AnarHocTuKa nynbTa ynpasrieHUS.

4.19.1. OvnarHocTuKa Ny nbTa y npas NEeHNs NPov3B OAUTCH My TEM 3aMeHbl Ha 3aB eAoMO UC-
npas HblN.

4.19.2. TopaTb HanpspkeHne anekTponuTaHua Ha MY. Npu ucnpasHoM My NbTe Ha aucnnee
nosBwutcsa nHaukaumsa «OnopHas yactota XX XTu». B npoTMBHOM CNny Yae OTKMIOYNTL 3NekK-
TponuTaHue, 3aMeHUTb Ny NbT y NPaBfieHns, U CHOBa nogdaTb HanpskeHue nutaHus. Ecnu mnk-
OviKaun s Ha ny nbTe He NosBwUnach, UNM COOOLLEHME Hemb 3 NpoYMTaTh, 3amMe HUTb nnaty LI
(n.5.2). Ecnn nocne 3ameHbl nnaTol LM 1 ny nbTa uHankaums Ha gucnnee He nosiBunack — 3a-
MeHuTb nnaTy Aparvieepos (n.5.10).

Kabernb numaHusi ~380 B 3@ 3.4.9.

4.20. AvarHocTMKa nnatbl npegoxpaHuTenen.

4.20.1. lNpounsBecTn BU3y anbHbIN OCMOTP naThl NpeaoxpaHutenen. Npu B bisB NeHUN cneaos
neperpeBa, BO3OENCTB WS ANEKTPUHECKON Ay MM UK pa3pbiBa NevyaTHbIX NPOBOAHUKOB MraTa
noanexuT 3ameHe.

4.20.2. MpoBepuTb UcNpaBHOCTb NpegoxpaHutenen FUZEL1 n FUZE2 (puc. 4.23a). Heuc-
npae Hble NpeaoXpaHNTENMW 3aMeH UTb.

Mynbmumemp 3.4.1.
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4.21. OunarHoctnka TpaHcdopmaTopa ~380/220.

4.
ne

21.1. MpomnsBecTu BU3y anbHbIi OCMOTP TpaHC opMmaTopa ~380/220. Mpwu BbIABNIEHMM CreaoB
perpeBa unv BO3AENCTB NS 3NEKTPUHECKON Ay ' TpaHC Gop MaTop 3aMeHN Tb.

4.22. [OuarHocTuka TepmMoaaT4mMKoB.

4.22.1. YcTaHOBUTb My NbTUMETP B PEXUM U3MEPEH USi CONPOTUB NEHNSI.

4.22.2. MofxnoynTb Ly Nbl My NbTUMETPa NooYep eHO K B bIB 0AaM Kaxaoro TepmoaaTyvka.

MokasaHns npubopa [0 MKHbI COOTBETCTBOBaTh «00OpbIBY Lienu» (Kak U Npy pasoMKHY ThIX Ly -
nax).

MpuMeyaHve: B Crnyyae NpUMEHeHMs B Ka4eCTBE T epM oAaT Ymka TepMopesncT opa ero ConpoTusneHmne
NPV KOMHAaT HON Temnepar ype 4 0N KHO CoCTaBnATb 22... 24 kOm.

Mynbmumemp 3.4.1.

4.22.3. Ecnu nokasaHus npmbopa He COOTBETCTBY 0T N. 4.22.2, TepMoAaTyYnKM Noanexat 3a-
MeHe cornacHo n. 5.11.

4.23. OnarHocTMKa KOHOEHCaTOpPOB 3BeHa NOCTOSIHHOrO TOKa.

4.23.1. NpoussecTn B3y anbHbIi OCMOTP KOHAEHCAaTo poB.

4.23.2. pu BbIABEHWUM CMeaoB neperpesa, BO3AeNCTB U ANEKTPUYECKOW Ay v, B3y TS U
T.M. KOHOeHcaTop nognexut 3ameHe (n.5.9.).

4.24. OnarHoctuka 6noka nutanmna ~220 / +17,5 B.

4.24.1. NMpoun3secTu B3y arnbHbIA OCMOTP 6roka NMTaHUS.

4.24.2. MNpw BbISBNEHUN CNeJoB NeperpeBa, BO3OENCTB U SNIEKTPUYECKOM Oy M 1 T.M. Orok
nUTaHWA NOANeXuT 3ameHe (n.5.18.).

4.24.3. Mopatb nuTaHne 220 B Ha 6nok (knemmMbl «L» 1 «N»). Moaknio4nTb LWy nbl My NbTH-
MeTpa K knemmam +V 1 -V 6roka nuTaHust 1 3aMep UTb Hanpsike HAUe NOCTOSIHHOTO TOKa Ha

HUX. Y McnpaBHOro 6roka NUTaHna U3Mepe HHoe 3HadveHue O0MKHO 6biTh B npegenax 17,5 B +
5%.

4.25. MNocne 3aBepLUeHUA AUArHOCTUKUN:

€CINV PEMOHT rapaHTUiH bI — NPUCTY NMUTb HEMNOCPEACTB EHHO K PEMOHTY B COOTBETCTB UM C
pasgeniom 5;

€CINV PEMOHT He rapaHTUMHbIM — 0 POp MUTb «AKT NO pesy NbTatam ocMoTpa U AnarH ocTu-
km» 1 nepepatb MY Ha cknag yyacTka pemMoHTa;

Ecnu B npouecce agnarHoCcTMKM HeMcnpaBHOCTU He Bbinn 0BHapy XeHbl - NPOW3B €CTH Mpo-
roH nNpeobpasoBaTens C anekTpoasurateniem B TevyeHne 30 MMH B COOTBETCTB UM C M.
4.17.3. 3atem cBA3aTbCA C 3aKa3vyMKOM 4115 BbIACHEHUS XapakTepa npeTeH3nn.
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5. BJIOK-CXEMbI NMPOLIECCOB PEMOHTA

5.1. 3ameHa nynbTa ynpaBneHus

Pa36opka

6.1. JlemoHTax
BEpPXHEWN KPbILIKN

Cb6opka

i

7.19. YcTtaHOBKa
BEpXHEW KpbILWKN

6.2. leMOHTaXx
nynbTa ynpaBlieHusA

T

7.18. YcTaHOBKa
nynbTa ynpaBneHusA

5.2. 3ameHa nnaTbl LN

Pa36opka

6.1. JlemoHTax
BEpPXHEWN KPbILIKN

Cb6opka

Y

7.19. YcTtaHOBKa
BepPXHeN KpbILIKN

6.2. JlemoHTax
nynbTa ynpaBrieHus

)

Y

7.18. YcTaHOBKa
nynbTa ynpaBneHusa

6.4. lemoHTaX nna-
Tbl LLleHTpanbHOro
npoueccopa (L)

)

7.17. YcTaHOBKa nna-
Tbl LLleHTpanbHOro
npoueccopa (L)

5.3. 3ameHa nnaTbl NpegoxpaHu Tenen

Pa36opka

6.1. JemoHTaX
BepXHeW KpbILIKK

C6opka

v

7.19. YcTaHOBKa
BepXHen KpbILIKU

6.5. lemoHTaX nnatbl
npepoxpaHuTenen

}

7.16. YcTaHOBKa nna-
Tbl NpegoXpaHuTen en




5.4. 3ameHa nnaTbl BapUCTOpOB

Pa36opka

6.1. JeMOHTaX
BepPXHen KpbILIKN

Y

6.6. leMOHTaX
nnaTtbl BapMcTopoB

Cé6opka

7.19. YcTtaHOBKa
BEpPXHeN KpbILIKU

]

7.15. YcTaHOBKa
nnaTtbl BapMcTtopoB

5.5. 3aMeHa cUINIOBOTO NpefoXpaHUTens

Pa36opka

6.1. JeMOHTaX
BepXHen KpbiLIKN

v

6.7. eMOHTaX

C6opka

7.19. YcTaHOBKa
BepPXHeW KpbILIKX

A

7.11. YcTaHOBKa

CUNOBbIX CUNOBbIX
npeaoxpaHuTenen npeaoxpaHuTenen
5.6. 3ameHa BeHTUNATOPOB
Pa36opka Cé6opka

6.1. JeMOHTaX
BepXHen KpbILKN

v

6.8. JleMOHTaX
BEHTUNATOPOB

7.19. YcTaHOBKa
BepXHeW KpbILIKK

A

7.14. YcTaHOBKa
BEHTUNATOPOB
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5.7. 3ameHa faTYMKOB TOKa

Pa36opka

6.1. lemoHTax
BEpPXHEWN KpPbILIKN

Céopka

v

7.19. YcTtaHoBKa
BEpXHEWN KpbILIKN

6.6. leMOoHTaX
nnaTbl BapucTtopoB

A

Y

7.13. YcTaHOBKa
AaTYNKOB TOKa

6.9. leMOHTaX
OaTYNKOB TOKa

A

7.15. YcTaHOBKa
nnaTtbl BapuMcTtopoB

5.8. 3ameHa 6n10Kka KOHOEHCAaTOpPOB

Pa36opka

6.1. JemMoHTaX
BepXHen KpbILKU

Cb6opka

v

7.19. YcTaHOBKa
BepXHen KpbILIKU

6.2. JemoHTaX
nynbTa ynpaBrieHus

3

v

7.18. YcTaHOBKa
nynbTa ynpaBfieHus

6.4. JemoHTaX nnatbl
LleHTpanbHoOro
npoueccopa (L)

A

v

7.17. YcTaHOBKa nna-
Tbl LLleHTpanbHOro
npoueccopa (L)

6.6. JlemoHTaX
nnaTbl BaApucTtopos

A

v

7.15. YcTaHOBKa
nnatbl Bapuctopos

6.11. JlemoHTax 6noka
KOHAEeHcaTopoB

)

7.10.3. YcTtaHOBKa
6noka KoOHgEeHcaTopoB




5.9. 3ameHa KoHAEHCATOPOB

Pa36opka

6.1. JlemoHTax
BEpPXHEN KPbILUKN

v

6.2. JlemoHTax
nynbTa ynpaBneHus

v

6.4. JemoHTaX nnatbl
LeHTpanbHoro
npoueccopa (L)

v

6.6. JlemoHTaX
nnaTtbl BApUCTOpOB

v

6.11. lemoHTax 6noka
KOHOEeHcaTopoB

v

6.12. Pa36opka 6noka

C6opka

7.19. YcTtaHOBKa
BepPXHen KpbILIKN

5

7.18. YcTaHOBKa
nynbTa ynpaBneHus

A

7.17. YcTaHOBKa nna-
Tbl LIeHTPanbHOro
npoueccopa (L)

A

7.15. YcTaHOBKa
nnaTtbl BapuMcTtopoB

}

7.10.3. YcTaHOBKa
6noka KoHgeHcaTopoB

5

KOHAeHCaTopoB

7.10.2. YcTaHOBKaA
KOHOEeHcaTopoB
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Pa36opka

6.1. JemMoHTaX
BepXHen KpbiLIKN

v

6.2. JemMOHTaX
nynbTa ynpaBrieHus

v

6.4. JemMoHTaX nnatbl
LeHTpanbHoOro
npoueccopa (L)

Y

6.6. leMOHTaX
nnaTbl BapucTtopoB

v

6.11. JleMoHTaX 6noka
KOHAEeHcaTopoB

Y

6.13. JemoHTaX nna-
Tbl ApanNBepoB

5.10. 3ameHa nnaTtbl ApanBepoB

Cb6opka

7.19. YcTaHOBKa
BEpPXHEN KPbILIKN

A

7.18. YcTaHOBKA
nynbTa ynpaBrieHus

)

7.17. YcTaHoBKa nna-
Tbl LleHTpPanbHOro
npoueccopa (L)

]

7.15. YcTaHOBKa
nnatbl BApMCTOpOB

A

7.10.3. YcTaHOBKa
6r10Ka KOHAeHcaTopoB

A

7.9. YcTaHOBKa nnatbl
ApanBepoB
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5.11. 3ameHa TepmMoAaTIMKOB

Pa36opka

6.1. JemoHTaX
BepXHen KpbILLKU

v

6.2. lemMoOHTaX
nynbTa ynpaBrieHus

v

6.4. leMOHTax nnarbl
LleHTpanbHoOro
npoueccopa (L)

v

6.6. lemoHTaX
nnatbl BapucTtopoB

v

6.11. JemoHTaX 6noka
KOHAEeHcaTopoB

v

6.13. JemoHTaX nna-
Tbl ApanBepoB

Y

6.19. JeMOHTaX
TepMoAaTYMKOB

Cb6opka

7.19. YcTaHOBKa
BepXHen KpbILIKN

]

7.18. YcTaHOBKa
nynbTa ynpaBrieHus

A

7.17. YcTtaHOBKa nna-
Tbl LLleHTpanbHOro
npoueccopa (L)

A

7.15. YcTaHOBKa
nnaTtbl BapMcTopoB

)

7.10.3. YcTaHOBKa
6noka KoHaeHcaToOpoOB

)

7.9. YcTaHOBKa nnartbl
ApanBepoB

A

7.8. YcTaHOBKA
TepMoAaTYMKOB
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5.12. 3ameHa nnatbl ynpaBJfieHU A TMpPUCTOpPaMmu

Pa36opka

6.1. JemoHTaX
BepXHeM KpbILLKU

v

6.2. JemoHTaX
nynbTa ynpaBrieHus

v

6.4. JemoHTaX nnatbl
LleHTpanbHoOro
npoueccopa (L)

v

6.6. JlemoHTaX
nnaTtbl BaApucTtopos

v

6.11. JemoHTaX 6rnoka
KOHAEeHcaTopoB

Y

6.14. lemoHTax nna-
Tbl yNpaBfieHUs TUpU-
cTopamm

Cb6opka

7.19. YcTtaHOBKa
BepXHen KpbILIKU

X

7.18. YcTaHOBKa
nynbTa ynpaBreHus

A

7.17. YcTaHOBKaA nna-
Tbl LLleHTpanbHOro
npoueccopa (L)

A

7.15. YcTaHOBKa
nnatbl Bapuctopos

A

7.10.3. YcTaHOBKa
6noka KoHaeHcaTopoB

]

7.7. YcTaHOBKa nnathbl
ynpaBneHUus TMPUCTO-
pamu
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5.13. 3ameHa pe3ucTopa npeasapsga

Pa36opka

6.1. JeMOHTaX
BepXHen KpbILKN

v

6.2. JeMOHTaX
nynbTa ynpaBfieHus

v

6.4. JemMoHTaX nnatbl
LeHTpanbHoOro
npoueccopa (L)

v

6.6. leMOHTaX
nnaTbl BapucTtopoB

v

6.11. JlemoHTax 6noka
KOHAEeHcaTopoB

Y

6.16. leMOHTa X pe3un-
cTopa npepsapsaa

Cb6opka

7.19. YcTaHOBKa
BepXHen KpPbILKU

}

7.18. YcTaHOBKa
nynbTa ynpaBrieHus

}

7.17. YcTaHoBKa nna-
Tbl LLleHTpanbLHOro
npoueccopa (L)

A

7.15. YcTtaHOBKa
nnaTbl BapuctopoB

}

7.10.3. YcTaHOBKa
6noka KOHgEeHcaTopoB

)

7.5. YcTtaHOBKa pe3u-
cTopa npeasapsaa
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5.14. 3ameHa pa3psgHoOro pesucropa

Pa36opka

6.1. JemoHTaX
BEpPXHEN KPbILKN

v

6.10. JeMoHTaX
KOXyXxa

v

6.15. [lemoHTaxX pas-

pPAQHOro pesncropa

Cb6opka

7.19. YcTaHOBKa
BEpPXHEN KPbILIKN

}

7.12. YcTaHOBKa
KOXyXxa

]

7.6. YcTaHOBKa pas-
psaHOro pesucropa

5.15. 3ameHa AMOAHO-TUPUCTOPHBLIX MoAynen

Pa36opka

6.1. JemoHTaX
BepPXHeNn KpbILIKK

Y

6.2. JeMOHTaX
nynbTa ynpaBieHus

Y

6.4. JemoHTaX nnatbl
LeHTpanbHoOro
npoueccopa (L)

v

6.6. leMOHTaX
nnatbl BapuctopoB

v

6.11. JleMoHTaX 6noka
KOHAEeHcaTopoB

Y

6.17. JeMOHTaX
AVNOOHO-TUPUCTOPHbIX
moaynewn

Cb6opka

7.19. YcTtaHOBKa
BEpPXHEN KPbILUKN

A

7.18. YcTaHOBKa
nynbTa ynpaBrieHus

)

7.17. YcTaHOBKa nna-
Tbl LleHTpParnbHOro
npoueccopa (L)

]

7.15. YcTtaHOBKa
nnaTtbl BapMCTOpOB

A

7.10.3. YcTaHOBKa
6r10Ka KOHAeHcaTopoB

A

1

7.3. YcTaHOBKa
OVNOOHO-TUPUCTOPHbIX
moAaynewn
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5.16. 3ameHa moaynen IGBT

Pa36opka

6.1. lemoHTax
BepXHen KpbILLKU

v

6.2. lemoHTaX
nynbTa ynpaBrieHus

v

6.4. JemoHTaX nnatbl
LeHTpanbHOro
npoueccopa (L)

v

6.6. lemoHTaX
nnartbl BapMcTtopoB

v

6.11. lemoHTaxX 6noka
KOHOEHcaTopoB

v

6.18. JeMoHTaX
moaynewn IGBT

C6opka

7.19. YcTaHOBKa
BEpPXHEWN KPbILWKN

5

7.18. YcTaHOBKa
nynbTa ynpaBrieHns

A

7.17. YcTaHOBKa nna-
Tbl LleHTparnbHoOro
npoueccopa (L)

A

7.15. YcTtaHOBKa
nnaTtbl BapMcTopoB

A

7.10.3. YcTaHOBKaA
61noka KoHgeHcaTopoB

A

7.2. YcTaHOBKA
moaynen IGBT
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5.17. 3ameHa TpaHcchopmaTopa ~380/220

Pa36opka

6.1. JlemoHTax
BEpPXHEWN KPbILIKN

Y

6.10. JlemoHTaX
KOXyXa

Y

6.2. lemoHTax
nynbTa ynpaBneHus

Y

6.4. JeMoHTaX nnatbl
LeHTpanbHoro
npoueccopa (L)

v

6.6. leMOHTaX
nnaTtbl BapucTOopoOB

v

6.11. lemoHTaXx 6noka
KOHOEeHcaTopoB

Y

6.20. JemMoHTaX
TpaHcdop maTopa

C6opka

7.19. YcTaHOBKa
BepXHen KpbILKU

A

7.12. YcTaHOBKa
KOXyXxa

A

7.18. YcTaHOBKa
nynbTa y npaBneHus

)

7.17. YcTtaHoBKa nna-
Tbl LleHTpanbHOro
npoueccopa (L)

}

7.15. YcTaHOBKa
nnartbl BapuMcTtopoB

A

7.10.3. YcTaHOBKa
6noka KoHaeHcaTopoB

A

7.1. YcTaHOBKa
TpaHcdop maTopa
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5.18. 3ameHa 6noka nuTaHma ~220/+17,5 B.

Pa36opka

6.1. JlemoHTax
BEpPXHEWN KPbILIKN

Y

6.10. JlemoHTaX
KOXyXa

Y

6.2. lemoHTax
nynbTa ynpaBneHus

Y

6.4. JeMoHTaX nnatbl
LeHTpanbHoro
npoueccopa (L)

v

6.6. leMOHTaX
nnaTtbl BapucTOopoOB

v

6.11. lemoHTaXx 6noka
KOHOEeHcaTopoB

Y

6.21. JeMoHTaX

610Ka NMTaHus

C6opka

7.19. YcTaHOBKa
BepPXHeN KpbILIKX

A

7.12. YcTaHOBKa
KOXyXxa

A

7.18. YcTaHOBKa
nynbTa y npaBneHus

)

7.17. YcTtaHoBKa nna-
Tbl LleHTpanbHOro
npoueccopa (L)

}

7.15. YcTaHOBKa
nnartbl BapuMcTtopoB

A

7.10.3. YcTaHOBKa
6noka KoHaeHcaTopoB

A

7.4. YcTaHOBKa
61noka nMTaHus

5.19. 3ameHa gpyrux cocrtaBHbIX YacTen.

CUNOB bIX LMH;

B HekoTOpbIX Chny4Yasax, No pesy ibTaTaM BHeELWHero 0CMoTpa, n0Tpe6y €TCA 3aMeHa:

wnenda ny nbTa y npaBfieHa BMeCTe C MOAA0HOM My NbTa;

KOXY Xa;

CUMNOBOW KNEMMHO N KONOAKW;
paguartopa;

wnenda LM;

NpoBOAa 3a3eMJIeHUs;

LUNen poB N Xry TOB Y NpaB NeHus.
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6. PASBOPKA

B npouecce pa3bopku cocmasHbie Yac mu usdeiusi cknadbigamb 8 mapy:
- 200Hble Yac mu cknadbligeamb 8 mapy 0718 coc masHbix Yacmel n.3.1.13,;
- Kpenéx cknadbisamb 8 mapy 0ns kpernexa n.3.1.14;

- cocrmasHble Yac mu, nodnexaujue 3ameHe, cknaobigeams 8 mapy 0ns bpaka n.3.1.15.
6.1. leMOHTaXX BepXHEN KPbILWKN

6.1.1. YctaHoBuTb 1Y Ha pabouun cTon.

6.1.2. BbiKpy TUTb OBeHaauaTtb HEB biNagal WX BUHTOB (puc. 6.1) Tak, 4Tobbl yCTpaHnUTb
KpenrneHne BEepxXHeW KpbILKWA, HO BUHTbI HE Bbinadanu. [eMOHTMPOB aTb BEPXHIOK KPbILLF
Ky. IMonoxuTb KpbILKy B Tapy .

Omsepmka nnockas 3.1.7.

Puc. 6.1.

6.2. [OemoHTax nynbTa ynpaBrieHus

6.2.1. Boikpy TTb ABa BUHTa KpenneHuss nynbTa ynpaBneHus (puc. 6.2, KpacHble CTpenku).
[Monoxuts BUHTLI B Tapy .
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T
y npaB nexys

Pwuc. 6.2.

6.3. feMOHTaX NoaaoHa NynbTa ynpaBrieHUs

6.3.1. BbKpy TUTb TpU BUHTA KPEMnNEeHNs KPOH LWTeHa noaaoHa ny neTta y npasneHus (puc. 6.3a, 6,
KpacHble CTpenku), NonoXunTb BUHTLI B Tapy.

Hacadka kpecmosas PH2 3.1.6.

Wnend
ny neTa
npas neH

®ukcupylowas
cko@a

Puc. 6.3.
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6.3.2. OtBecTn dmkcupy towy o ckoby (puc. 6.38), oTcoeaMHUTL pasbem Lnerida ny nbTa ynpas-
neHust ot nnatbl UM 1 AeMOHTUpOBaTb KPOHLUTENH C NOAAOHOM My NbTa y npas neHus. MMo-
NOXMWTb KPOH LUTEH C MOAAOHOM My NbTa y NpaB feHns B Tapy.

6.4. OemoHTax nnatbl LN

6.4.1. OmxaTb B CTOpPOHbl (hmkcaTopbl pasbéma Ha nnate LM, oTcoeanHutb pasbem
wnenda LM (puc. 6.4).

N
=%
2
g

6.4.2. OtcoeauHUTbL NPoOBOA 3a3eMneHus oT KoHTakTa E Ha nnaTte LM (puc. 6.5).
6.4.3. BbKpy TUTb YeTbIpe BUHTa (puc. 6.5, KpacHble CTpenk1), AeMoH TpoBate nnaty LiM. Mo-
noxuTe nnaty LI vBuHTEI B Tapy.

Hacadka kpecmosas PH2 3.1.6.

MpoB Ox3a3emneH us

Puc. 6.5.
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6.5. [demoHTax nnaTtbl NpefoXpaHuTenen

6.5.1. OtcoegnHuTb po3eTkM pasbeMoB CN7 u CN8 nnaTtbl, a 3aTtem, BbIKpY TUB Y€ETbIpEe BUHTaA
(puc. 6.6), AeMoHTMpoOBaTb NMaTy nNpegoxpaHuTenemn 1 NonoxmTb ee B Tapy.

Hacadka kpecmosasi PH2 3.1.6.

Mnata
pgHuTenen

Layout D FG ’ \
Pwuc. 6.6.

6.6. [demoHTax nnaTtbl BApMCTOpPOB
6.6.1. BbIkpy TUTb YeTbipe BMHTa U AEMOHTUPOBaThb NnaTty BapuctopoB (puc. 6.7). BuHTHI
W nnaTy NOnoXuTb B Tapy.

Hacadka kpecmosas PH2 3.1.6
Knrowu eaeyHble nopuessie 8, 14  3.1.10

Mnat
BapuCTOpPOB

Puc. 6.7.
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6.7. OeMOHTaX CUNOBLIX NpeAoXpaHuTenen

6.7.1. Bblkpy TUTb YeTblpe GonTa 1 4e MOHTMPOBaTb CUIOBble NpeaoxpaHutenu (puc. 6.8,
KpacHble cTpenku). Monoxuts NnpegoxpaHuTenu n 6onTel ¢ wanbamu B Tapy .

anoq mopuyeso’ 17 3.1.10. Cunodbe

/

Puc. 6.8.
6.8. [lemMo HTaXX BEHTUIIATOPOB

6.8.1. BbIKpy TUTb BOCEMb BMHTOB KpEMNIEHNS BEHTUNATOPOB OXMaXaeHus pagunaTopa
(puc. 6.9a) 1 NONOXWUTb UX B Tapy .

Hacadka kpecmosasi PH2 3.1.6. L Hy pbl nUTaHMA |

Puc. 6.9.

6.8.2. [locTtaTb 13 KOpMy Ca BEHTUNSATOP bl, OTKIMIOYUTL LLHY pbl MUTaHus (puc. 6.96), AeMoH-
TUPOBaTb peLETKM BEHTUNATOPOB U NOMOXWUTb BMECTE C BEHTUNATOpamMu B Tapy .

6.8.3. Bbikpy TUTb YeTbipe BUHTa KpenneHns 60KOBOro BEeHTUNATopa y AepXuBas ranku (puc.
6.10a), AeMOHTNPOB aTb PELLETKY M MONOXUTb MX B Tapy .

6.8.4. OtcoegnHuTb UHY p NMTaHusa 6okoBoro BeHTunsTopa (pmc. 6.106) 1 NONOXMTb B EHTK-

naTop B Tapy.
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Bokoson Ia EHTUNATOpP |
a) 6)
Puc. 6.10.

6.9. [deMoHTaX faTYMKOB TOKa

6.9.1. JemoHTupoBaThk nNnaty BapucTopoB. CHATb 3 3aLUMTH bie NNaHKW CUIOB bIX KNEMMH bIX KOSIO-
nok. [leMoHTUpoB atb BxoaHble UMHbI R,S,T, BbiKpy TMB 3 60nTa 1 3 WwecTurpaHHblie ctokun M10/47
kpenneHns uwmH R,S, T kK 06beaMHUT eNbHbBIM LMHAM B XOOHbIX ANOAHO-TVPUCTOPH bIX MOAY nen
(puc. 6.11a), n 3 6onta R,S,T cunoB oK kNeMMHoM konoaku (puc. 6.116). Monoxutb GoNTbI, CTOWKN
W UM HBI B Tapy.

Kmouu eaeyHble mopyessie 14, 17, 19 3.1.10.

WuHa R :l WuHa S |:| uHa T :l

Puc. 6.11.
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6.9.2. [1eMOHTUPOB aTb BbIXOAHbIE LUMHbI «+» «-» 3B€Ha NOCTOSAHHOIO TOKa, BbIKPY TVB 6B MHTOB
KpenneHns K LWecTUrpaHHbIM CTOMKaM 1 3 60nTa CUNoBON KremMMHOM konogku (puc. 6.12). Mono-
XWUTb BUWHTBI, GONThI U LWWHBI B Tapy .

Krroqu eaeyHble nopuessie 10, 19 3.1.10., Hacadka Kpec noeasi PH2 3.1.6.

Puc. 6.12.

6.9.3. OTcoeamHnTb Tpu pasbema xry toB (CN1) oT nnat gatyukoB Toka. Bbikpy TTb 9 BUHTOB
KpenneHus nnat OatyvMkoB Toka. CHSATb Tpu nnatbl 4ATYUKOB TOKA, OCTOPOXHO OTCOEANHUB 3
pasbemMa Kax[oW nnaTbl OT OTBETHbIX pa3bemMoB AaTymkoB (puc. 6.13). [naTtbl U BUHTLI NONOXN Tb

Tapy.

Hacaoka kpecmoeas PH2 3.1.6. Pasbembl *(ryTOB nnaT gaT4vMKoOB TOKa

Puc. 6.13.
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6.9.4. [JemMOHTVpOB aTb BbIXxOodHble WuHbl U, V, W, BbIkpy TvB 9 BMHTOB KpenneHns K Mogy nam
IGBTn 3 6onTa cunoB o KnemmHon kono aku (puc. 6.14). Monoxuts BUHTLI, 6ONTbI, UWMHbI B Tapy.

Knroqu eaeyHblie nopuessie 10, 19 3.1.10., Hacadka kpec noeasi PH2 3.1.6.

Puc. 6.14.

6.9.5. Bbikpy TUTb 2 BMHTa KpenneHus kaxgoro gatymka toka (puc. 6.15), cHATb gatyuk Toka. [lo-
NOXMTb AATYMK TOKa U BUHTbI B Tapy .

Hacadka kpecmosass PH2 3.1.6.

:
o
- = S— ' "
m on Vi a00cT_crPcs Vi1 (ga\

B
(2 T

IR EA R )

Puc. 6.15.
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6.10. [Oemo HTaX KOXyXa.

6.10.1 BbiKpy TUTb 25 BUHTOB KpENIeHust KoXy xa no nepumeTpy u 3 peim-6onta (puc. 6.16), cHATbL
KOXy X (puc. 6.17a, 6). MonoxuTe BUHTbI (25 WT.) 1 pbiM-60NTHI B Tapy .

Hacadka kpec nosas PH2 3.1.6.
z 1

a) 6)
Puc. 6.17.
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6.11. [Oemo HTax 6510Ka KOHOAEHCATOpPOB.

6.11.1. OJemoHTUpoBaTh BXoAHble WMHbl R,S,T,(n. 6.9.1). [ eMOHTUpOBaTb BbIXOAHbIE LUMH bl «+>»
«-» 3B E€Ha NOCTOsIHHOro Toka (n. 6.9.2). Bbikpy TUTb 12 BUHTOB M 6 LLECTUTPaHHbIX CTOEK KpenneHus
WunH 6noka koHAeHcaTopoB kK Moy nsim IGBT (puc. 6.18). MNMonoXuTe BUHTLI U CTOWKU B Tapy .

m Kntoyu eae4yHbie mopuyessie 10, 12 3.1.10., Hacadka kpec mogas PH2 3.1.6.

Puc. 6.18.

6.11.2. [1eMOHTMpOBAaTb CUIIOBYIO NMEPEMbIMKY «CpedHEN TOUYKM» Broka KOHAEeHCaTo poB, B bIKPY -
™mB 3 BWHTa (puc. 6.19). NMONoXWUTb BUHTLI N NEPEMBIYKY B Tapy .

Kmoyu eaeurHble mopueesie 10 3.1.10., Hacadka kpec nmogas PH2 3.1.6.

Puc. 6.19.
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6.11.3. [lemoHTMpoBaTb NpegoxpaHuTenu (n. 6.7.1.). eMOHTMpoBaTb UMHY OObeauHUTE NbHY o
«+», BbIKpY TvB 9BUHTOB (puc. 6.20.a). [epeBepHy Tb LMHY «+», OTKPY TUTb 2 raliku KpenneHus
OMofoB npefsapsga M BbiHY Tb MX M3 OTBEpPCTUiA B LMHE (puc. 6.20.6). MonoxuTe npeaoxpaHute-
N, BUHTLI, raikn, wanbbl U UKMHY «+» B Tapy.

Knrowu eaeyHble nopuessie 10, 11, 17 3.1.10., Hacaldka Kpec nosasi PH2 3.1.6.

Puc. 6.20.0.
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6.11.4. JeMOHTUPOB aTb LUMHY «+» NpefoxpaHutenn — 3seHo [NT., BbIKpy TUB 4 BUHTA KpensieHns

WKHbI K OMOKy KOHOEHCATOPOB M 2 BUHTA KpenfieHus K U3onsumoHHon cTovke (puc. 6.21.) Mo-
NOXWTb BUHTBI U LLMHY B Tapy .

Krroyu eaeyHble nopuessbie 10 3.1.10., Hacaldka Kpec noeasi PH2 3.1.6.

Puc. 6.21.

6.11.5 BbIKpy TUTb 9 BMHTOB KpenmneHus UMH 6noka KoHOEHCaToOpoB K ANO AHO-TUPUCTOP HbIM MO -
Oy nam 1 3 BUHTa KpenneHus nposodoB paspsagHoro pesuctopa (VC+, VC-) n «-» Xry Ta KOHTpons

HanpsxeHns 3seHa MNT (puc. 6.22). OtorHy Tb 6annacTHble kOHAeHcaTopbl (9 wr.). MonoxunTs
BWHTbI B Tapy.

Knrodu eaeyHbie nopuyesbie 10 3.1.10., Hacadka kpec noeas PH2 3.1.6.

Puc. 6.22.

6.11.6. OmBepHy Tb Ha ABa 0bopOTa Kaxabl U3 YETbIPEX BUHTOB KpenneHus brioka KoHAeHcaTto-
pPOB K OCHOB aHuto kopry ca (puc. 6.23, nokasaHbl BUHTbI TONTbKO C OOHOW CTOP OHbI), CABMWHY Tb
6ok KOHAEHCATOPOB B HamnpaB NIEHUN B XOOHbIX ANOAHO-TUPUCTOPHbIX MOAY e NO CTperke, 1
NnoTsHYB BB EpX, AEMOHTMPOB aTb.

Omsepmka kpec mosas PH2 x 150 3.1.8.
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Puc. 6.23.

6.12. Pasbopka 6noka KOHOeHcaToOpoOB

6.12.1. YcTaHoBUTb BGNOK KOHOAEHCATOPOB Ha paboyunii CTON OCHOBaHWEM BBepX (puc. 6.24).

6.12.2. Bblkpy TuTb 40 BMHTOB KpenmneHust WWHHOW cBopKM K BbiBOAaM kOHAeHcaTopoB. CHATb
LUMHHY t0 cOopky . MONoXNTb BUHTLI B Tapy .

Hacadka kpec nosas PH2 3.1.6.

e e
.o\\%\ %\a SO W\

Puc. 6.24.

LWunHHas ¢6opka
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6.12.3. BbIKpy TUTb BUHTbI KPEMNMeHnss XoMy TOB koHAeHcaTopoB (puc. 6.25a). CHATb KOHOEH-
caTopbl BMecTe ¢ xoMy Tamu (puc. 6.256), NnonoxuTe B Tapy.

Hacadka kpecmosasi PH2 3.1.6.; Koy poxkoeniti 5,5 3.1.9.

PVIHTbI KpenmneH ust Xomy TOB |

a) 6)
Puc. 6.25.
6.12.4. PaszobpaTb LWMHHY 0 cbopKy, AeMoHTUpoBaB 20 KpenneHun umHHOW cbopku (puc. 6.26a),
OTXKaB Ha KaAoM KpenneHun cukcaTopbl CTOMOPHOTO KOTbLA@ U CHSIB CTOMOPHOE KOMbLUO C 3a-
rmy ukm (puc. 6.266). OToenuTb M30nMpy LOLWME NPOKMaaKU OT UMH U MONOXUTb LWHbI U NPOKIaaKku
B Tapy.

Omsepmka nnockas 3.1.7.

|CTonopHoe KOnb LIO

a) 6)

Puc. 6.26.
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6.13. [OemoHTax nnaTbl ApanBepoB

6.13.1. OTcoeauHnTb Ha NnaTe ApaviBEepPoOB BCEe MpoBOAa U pasbeMbl (puc. 6. 27).

6.13.2. Bbikpy TUTb 9 BVMHTOB KpenneHus nnaTbl ApanBepoB K paauatopy, CHATb nnaty.
[Monoxutb BUHTLI U NNaTy ApanBepoB B Tapy .

Hacadka kpec nosasi PH2 3.1.6.

Puc. 6.27.

1 - BUHTbI KpenneHus nnaTbl gpaveepos (9 wur.);
2 - pasbembl CN10, CN11, CN12 xry ToB y npas nieHua moay namm IGBT kaHana U;
3 - pasbembl CN6, CN7, CN8 xry ToB y npaB neHusa moagy namu IGBT kaHana V;
4 - pasbembl CN2, CN3, CN4 xry ToB y npas fieHus moay namu IGBT kaHana W;
5 - npoBoaa nutaHuns ~220 B nnatbl gpaneepoB (AC220V, knemmHasi konogka TB1);
6 - pasbem CN14A koHTponsa =540 B;
7 - pasbem CN19 koHTponsa npegoxpaHnTens;
8 - pasbembl TH1, TH2, TH3 paTtumkoB TemnepaTy pbl;
9- pasbem CNI18A xryTa gatymkoB Toka kaHana U;
10 - pasbem CN19A xryTa AaTYMKOB TOKa KaHana V;
11 - pasbem CN20A xryTa gatiukoB Toka kaHana W;
12 - npoBopa BeHTUNATOpoB (FAN, knemmHasa konogka TB1);
13 - pazbem CN23 xryTa nnatbl TUPUCTOPOB;
14 - pazbem CN1 xryTa nnatbl LiIT;
15 - nnarta gpanBepos.
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6.14. [OemoHTax nnaTt ynpaBrneHusi TMpucropamm

6.14.1. OTcoeaMHWTL Ha NnaTe y NpaBfieHns TMpUCTOpamn pa3beMbl BCEX Xry TOB, OTCOeau-
HWTb NPOBOAA Lenu npeasapsaaa, BbIKPY TMB 2 BUHTa Ha KNEMMHOW konogke TB4, oTcoeaw-
HWUTb NpoBoda 6noka NUTaHWsA, BbIKPY TVB 4BUHTa Ha KNemmHon koroake TB3 (puc. 6.28).

6.14.2. BbKpy TUTb 6 BUHTOB KpenrneHus nnaTbl y npasfeHnsa Tmpuctopamu K paguatopy . lNMo-
NOXWTb NNATy WBWHTLI B Tapy.

P a3bemsl )kTyTOB yIpaBileHUs
JIMO JHO-TUPUCTOPHBIMU MO JyIIMU

Puc. 6.28.

6.15. [eMoHTax pa3p s4HOro pesucropa.

Hposona neneit JKryT mnatsl ynpaeieHus
nmpenzapsna,
p P THPUCTOPAMHU
kosoaka TB4

TIpoBoaa Gioka
MUTaHMS,
KkoJsoaka TB3

6.15.1. BbIkpy TUTb 2 BUHTa KpenneHus paspsaHoro pesnctopa (puc. 6.29). CHATbL pesucTop ¢

npoBoJaMn U NOJIOXKUTbL €ro BMecTe C BUHTaMN B Tapy .

6.16. [leMOHTaX pe3MCcTOpOB npeasapsna

Puc. 6.29.

6.16.1. BbIKpy TUTb 2 BMHTa KpernneHns pe3nucTopoB npeasapaja, paspesaTb CTXKKU KpenneHus.
OTcoegnHuTb NpoBoAa OT kneMMHuka TB4 nnatbl y npasnexHusa Tupuctopamm (puc. 6.30). OTna-
SATb NPOBOAA OT KAaTOAOB AMOAOB npeasapsaaa (puc. 6.31). Monoxutb pe3nctopbl Npeasapsaa ¢

NnpoBoJamMn U BUHTbI B Tapy .
Hacadka kpec nosasi PH2 3.1.6;
lMasinbHasi craHyus 3.1.2;
Kycauku b6okosbie 3.1.3;
MNMuHuem3.1.4.
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Puc. 6.31.

6.17. [OeMOHTaX AUOAHO-TUPUCTOPHLIX MoAaynen

6.17.1. lemoHTUpoB atb 6ok koHaeHcatopos (MM1.6.11).
6.17.2. BbKpy TUTb 9 CTOEK KpenneHusi 06be AHUTENbHbIX LMH «+» BXOAHBIX ANOAHO-

TUPUCTOPHbIX MOAy Ner 1 6annacTHbIX KOHAeHCaTopoB Bbikpy TMTL 9 BUHTOB M6 KpenneHust BXoa-
HbIX UMH «R», «S», «T» K AMOOHO-TUP UCTOPHBIM MOAY NsSM 1 6 BMHTOB M4 KpenneHns UmH K 130-
NAUMOHHBIM cTovikaMm (puc. 6.32). MonoXnTe WWMHbI, BUHTBI U GannacTHble KOHAeHCaTopbl B Tapy.

HacaOKa Kkpecnoeas PH2 3.1.6 Knoy eaeyHbill nopyossit 10, 14 3.1.10.

6.17.3. OTCcoeaMHWUTb NpOBOJA Y NpaB NEHUst OT KNeMMbl 4 AOMOAHO-TUPUCTOPHbIX MoAy nen (puc.
6.33 cuHME cTpenkn) 1 BbIKPY TTb 18 BMHTOB KpenneHuns mogy nen (puc. 6.33, kpacHble CTPENKM).
[ eMOHTMPOB aTb AVNOAH O-TUP UCTOPH bie MO Ay NMK. [10NOX1Tb MOZY MM U BUHTLI B Tapy .

Hacadka kpec nosasi PH2 3.1.6
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Puc. 6.33.

6.18. OemoHTax moaynen IGBT.

6.18.1. JemoHTMpoBaTb 6rok KoHaeHcaTopoB (I1.6.11).

6.18.2. [JeMOHTMpOBaTb BbIXOAHbIE UMHbI «U», «V», «W» (. 6.9.4.)

6.18.3. OTCOeaMHWTb OT BbIXOAHbIX Moy ner IGBT pa3be Mbl XTIy ToB y npaB rieHus (puc. 6.34, cu-
HWe CTpernku), BbIKpy TUTb 36 BMHTOB Kpennenust moay nen IGBT k paguatopy (puc. 6.34, kpac-
Hble CTpenku). BbixogHble LWMHbI U BUHTLI NONOXUTL B Tapy . [leMoHTupoBatb Moy nm IGBT u no-

NIOXUTb UX B Tapy .

Hacadka kpec nosasi PH2 3.1.6; Kntoy 2aeyHbil nmopuesoli 8 3.1.10.




6.19. [leMOHTaX TepMoAaTYNKOB.

6.19.1. BbKpy TUTb MO 2BUHTA KPEMNIIEHUS KaXX[0ro TepMogartymka k paguartopy (puc. 6.35a).
[ eMOHTMpPOBaTb TEpMO4ATYMKN BMeCTe cO ckobamu kpenneHuns (puc. 6.356) 1 nonoxuts mx B
Tapy.

Hacadka kpecmoeasi PH2 3.1.6.

a) 6)
Puc. 6.35.

6.20. OemoHTax TpaHcdopmaTopa ~380/220

6.20.1. Bblkpy TUTb BUHT KpenneHuns tpaHc gopmaTopa 3 n obpesatb cTsxky 4 (puc. 6. 36).
6.20.2. OTpesaTtb BCce npoBoda TpaHc hopmaTtopa 1 BO3ne KOHUEBbIX 3arny ek 5, npeasaputenb-

HO HaHecs MapKMPOBOYHbIE METKW, CHSATb TpaHc dhopmaTop. MonoxuTe TpaHc gopMaTop, BUHT U
wandy B Tapy.

Hacadka xpecmosas PH2 3.1.6; Kycayku 60okoeble 3.1.3.

Puc. 6.36.
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MosicHeHus k puc. 6.36:

1 - tpaHcdo pmaTop ~380/220 B; 4 —cTaxka CV-120S;
2 — wanba kpenneHusa TpaHc dopmaTopa; 5 —3arny uka KoHL,eB asi.
3 — BUHT KpenneHuss TpaHc popmartopa M6x80;

6.21. OemMoHTax 6noka nutauma ~220 / +17,5 B.

6.21.1. OTCOEOMHWUTb OT KNeMMHO W Konogku 6noka nutaHusa +17,5 B nsTe npoBogoB «V+», «V-»,
«E», «N»,«L», (puc. 6. 37a).

6.21.2. BbIKpy TUTb OOWH BUWHT KpenneHus brnoka nutanus +17,5 B (puc. 6. 37a), a apy ron otBep-
HYy Tb Ha 2 obopoTa (puc. 6.376.). CoBVHy Tb B HanpaB JIEHUWN XXENTOW CTPESKM U OEMOH TMPOBaTb
OnoK NuTaH us.

v
I

Puc. 6.37.
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7. CBOPKA

A .
1 \ s okoH4Ya mesibHO U 3a MFXKKU 8UH MO8 UCM0M5308a Mk OUHa MOME NP U4ECKY 0

omBepmKy unu OuHaMoMe mpudYeckuli KoY. PekomeHOyeMbie MOMEeHMbl 3aMSXKKU 8UHMO8 yKa-
3aHbl 8 mabnuue 7.1.

Tabnuua 7.1. MOMEHTbI 3aTSXKW BUHTOB.

BuHT MomeHT 3aTsxku, H Ov
M3 1,5-72
M4 2-3
M5 2,5-4
M6 3-5
M8 6-8

7.1. YcrtaHoBKa TpaHccopmaTopa ~380/220

7.1.1. YcTaHOBUTb 4acTOTHbIN Npeobpas3oBaTtens Ha paboyunn cton. 3akpenutb TpaHC dopMaTop
1 BMecTe C M30MALMOHHON MPOKNaAKoM 1 wanbon 2, BKpy TMB BUHT 3 B pe3bboBOe OTBEepcTME OC-
HOB aHusa kopnyca 6 (puc. 7.1). E

1 — tpaHcdopmaTop ~380/220 B; 5 — 3arny uka KoHuUeB as;
2 —uanba kpenneHus TpaHc opmaTopa; 6 — OCHOB aHVe Kopry ca.
3 —BWHT KpenneHunsa TpaHc chop matopa M6x80;

4 — cTtaxka CV-120S;

7.1.2. 3a4MCTUTb KOHUbBI MPOBOAOB TpaHC dopmaTopa M KOHL bl MPOBOAOB, BbIXOAALUMX U3 3NeEK-
TPOHHOTO OTceka npeobpasoBatens. CoeauHMTb NpoBoda NO MeTkaM (HaHEeCEHHbIM npu pasbop-
Ke) unu no obpasly, BCTaBUTb CKPyYEHHbIE XWIbl B KOHLEBbIE 3arfy KM 5, o6xaTtb KpuMnepom
(puc. 7.1).

7.1.3. 3akpenuTb BCe NpoBoAa CTsHKkaMu 4 K nnowagke Ha OCHOB aHMK Kopry ca.

Hacadka kpec mosas PH2 3.1.6; Kycauku 6okogbie 3.1.3 (UHC mpymeHm 0151 3a4Uc MKU npogo-
0o8); Kpumnep (06xumHbie knewu) 3.1.16.
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7.2. YctaHoBKa mogynen IGBT

7.2.1. Mopy nn IGBT, y cTaHaB nvB aemble B OAWH BbIXOAHOW KaHan, Heobxoammo nogobpatb no
3Ha4YeHNIo BXOAHOW eMKOCTU. VamepeHne B XOAHON eMKOCTW NPOU3B OANTb B COOTBETCTBUM C pUC.
7.2,7.3.

Mepen n3ame peHnem B XOOHOM EMKOCTU CHATb CTaTUYECKWI 3apag C Y Npas NAoLWmMX BbBOAOB MO-
oy na IGBT npy NnOMOLLY MAOCKOW OTBEPTKM C M30NIMPOB aHHOW Py YKOW, 3aMKHYB MeXay cobow no-
ovepeHo BbiBoAbl Y npaBneHust G1-E1 (puc. 7.2a) uebBoapl G2-E2 (puc. 7.26) Ha 3 c.

a) 6)
Puc. 7.2.

7.2.2. YCTaHOBUTb My NIbTUMETP B PEXMM U3MEPE HUS EMKOCTU M NOOYE PEAHO N3MEPUTb EMKOCTb B
HaHo chapagax mMexagy KakOon napon BbiB OAOB: BepxHero nneva G1-El (puc. 7.3a) u HUXHero
nneva G2-E2 (puc. 7.36).

& Uyn COM mynb mume mpa nodcoeduHsimb K 81800y E1 (unu E2) modynsa IGBT, wyn
—{— mynbmume mpa — k eb1800y G1 (unu G2) modynsi IGBT.

yi —— y COM lilyn COM yn —Jc—
K kiemme G1 K K1emme E1 K k1emme E2 Kk kiemme G1

a) 6)
Puc. 7.3.

el Mynbmumemp 3.4.1.

& MN3amepeHHble 3Ha4YeHUs! B XOOHbIX eMKOCTel BepxHUX nnedyern mogy neit IGBT He JOMKHbI OT-
nnyatbes Mexay coboit Gonee, yeM Ha 3 %. Vi3aMepeHHble 3HAaYEHWS! BXOAHbIX EMKOCTEN HUKHUX

nne4ven moay nen IGBT Takke He OOIMKH bl OTNIMYATLCA Mexay cobon Gonee, yem Ha 3 %.

7.2.3. YCTaHOBUTb MOHTaXHY t0 nraty Ha mody nb IGBT, npoAeB HOXEBble KOHTaKT bl
MOAy A B Npope3u MnaTtbl C KOHTaKTHbIMM mrowagkamu (puc. 7.4). MNaaTb KOHTaKTbl MOAy ns
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IGBT k nnare.

9
I'Iaﬂanaﬂ cmaHyus 3.1.2.

& lMasmb mpy6yanwim npurnoem. Temnepanypa xana nasnbHuka (320 £ 20)°C (moxem bb1mb
u3MeHe Ha Mo pesysbmamam npob HbIX Maek 8 3a8UCUMOC MU O M UCMOoIb3yeMo 20 060 pydo8aHUsI).

1 1 — moay nb IGBT
2 — MoHTaxxHas nnata |IGBT-moay na

Puc. 7.4.

7.2.4. MpoTepeTb ocHoBaHve IGBT-moay na candeTkon, CMOYEHHOM CNUp TO-6 EH3NHOB O CMECHI0
(CBC). HaHect wunatenem Ha OCHOBaHvWe MOZY NS TOHKWI CMOW TEnsomnpoBOAHOrO KoMnay HAaa.
CHSITb M3MNM LKW KOMMay Haa C KPOMOK OCHOB aHus (puc.7.5a).

A KomnayHd HaHocumb mosnb Ko u3 mybbl. He donyckaencs moe mopHoe Ucrosb 308aHUe
men1onposodH 020 KomnayHoa, CHAnmoeo ¢ paduamopa unu modyns |GBT.

LUnamenb 3.1.11.

MecT 0 HaHec eHUs KoM nayHga

Puc. 7.5.

7.2.5. MNpoTepeTb paguaTop B MecTe Yy CTaHOBK/ Mofy nNa candeTkon, cmoyeHHon CBC.
YcTaHoBUTE Mogy nb IGBT, COBMECTMB KpenexHble OTBEepCTUsi Moy s ¢ pe3bboBbiMM OTBEp-

CTMSIMU pagmaTopa, U crierka npuTepeTb K paguaTopy . BKpy TUTb YeTbipe BUHTA KPenneHus Kax-
poro mogy ns IGBT (puc. 7.56).
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Pwuc. 7.58.

£ !\ OKOanTeanyro 3aTAXKY BUHTOB B bINMOJIHUTL OWHaMO MeTpu4eckomn otBepTkon yepes 30 MUH.

Hacadka kpecmosas PH2 3.1.6.
7.2.6. MosTOpUTL ONepaumu n. n. 7.2.3... 7.2.5 gna Bcex mogy new (puc. 7.58).

7.3. YcTtaHOBKa AMOAHO-TUPUCTOPHbIX MoAyren. YcTaHoOBKa 00 beaNnHNTENbHbIX
WUH «R» «S» «T» U «ManbIX» WWH «+» HAa ANOAHO-TUPUCTOPHbIE MOAYIIU.

7.3.1. OcHOBaHWe [OMOAHO-TUPUCTOPHOIO MoAy Nt NpoTepeTb carnde TKOW, CMOYEHHOW CnupTo-
OeH3nHoB oM cmecbkto (CBC). HaHecTu wnatenem Ha OCHOBaHWe MOy NSt TOHKMIA CIOW Tennionpo-
BOAHOro komnay Haa. CHSITb M3MULLKM KOMMay Haa C KPOMOK OCHOB aHusl.

WUWnamens 3.1.11.

{!\ KomnayHd HaHocumb mosnbko u3 my6bbl. He donyckae mcsi o8 mopHoe ucrosnb 308aHuUe e -
10rpo80OHO 20 KoMrayHOa, CHsmoeo ¢ paduamopa unu duo OHO- MUPUC MOPHO 20 MOOYJISl.

7.3.2. TlpoTepeTb pagnaTop B MecTe y CTaHOB kU Moy nsi carnde ko, cmoveHHon CBC (puc. 7.6a).

7.3.3. YCTaHOBMUTb OUOOHO-TUPUCTOPHBIA MOy b HA paguaTop, COBMECTMB KpenexHble OTBep-
CcTMa Mody na ¢ pe3bb0oB bIMM OTBEPCTUAMM paanaTtopa, u crnerka nputepetb. Bkpy TnTb ABa BuUHTa
KpenneHna Moy nst kK paguatopy (kpacHole cTpesnku). CoeauHWTb NPOBOA Yy NpaBfeHUst C HoXe-
BbIM KOHTaKTOM BbIBOAa 4 ANOAHO -TUPUCTOPHOrO Moay Nst (CUHWE CTPENKK).

{K OKoHYamernbHy0 3amsXKy 8UHNDE8 8bINONHUME OUuHaMoMe mpudyeckol omsepmkol 4epe3s

30 muH (puc. 7.66).
Hacadka kpec nosas PH2 3.1.6.

-
|'|? 1
I 1
l I I
| I 1
| I 1
|
|
l

Puc. 7.6.
7.3.4. Mo TOpPUTL N.N. 7.3.1 — 7.3.3 A4Ng BCeX ANOAHO-TUPUCTOPHbLIX MOAY New, noanexalwmx 3a-

MeHe.
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7.3.5. YcTaHBUTb 06beanHUTe NbHble UMHbI «R», «S», «T» Ha BbIB oAbl «1» AMOAHO-TUPUCTOPH biX
MoZy ner 1 U3oNAUNOHHble CTOMKN. 3akpenuTb LUMHbI BUHTAMU (puUC. 7.7 CTPENKM KpacHOro LBe-
Ta).

Moa BUHTLI WKHBLI «R» 3akpennTb: (CTPENKN CUHETO LB eTa)
- npoBop R pesnctopoB npeasapsiaa;
- npoeopg R TpaHcchopmaTopa ~380/220 B.

[Mon BUHT WMHbI «S» 3aKp enuTb:

- npoBon S TpaHcdopmaTopa ~380/220 B.
Hacadka kpecmoegasi PH2 3.1.6., Koy eaeyHsbil nopyesod 10 3.1.10.

7.3.6. YcTaHOBUTb UWMHblI «+» W GannacTHble KOHOeHCcaTopbl Ha BbIBOAbl «2» ANOAHO-
TUPUCTOPHbIX MOZY Nen. 3akpenutb LUMHbI U KOHAEHCATOPbl LecTUrpaHHbIMKU cTokamm M6/22
(puc.7.8. cTpernku kpacHoro useta). [1pukpy TUTb BUHTaMM K LUMHaM «+» npoBoaa «Plx» xry toB
yNpaB fieHns TMPUCTOPaMU M KpPacCHbIN NMPOBOA KOHTPONS Hanp SXKEHWs LWKHbI MOCTOAHHOTO TOKa
(puc. 7.8. cTpenku cuHero uBeTa).

Koy eaeuHbil nopyesol 14, 10 3.1.10. Hacadka kpec noeast PH2 3.1.6.,
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7.4. YctaHoBKa 6noka nutanua ~220 / +17,5 B.
7.4.1. 3akpenutb 6rnok nutauus +17,5 B gBy Ma BuHTamu (CTpenku cuHero useta puc. 7.9.).
[ModkNo4YnTL K COOTB ETCTBY IOLMM KNeMMaM MATb MPOBOAOB C MAPKUPOB KON «V+», «V-», «E»,
«N»,«L» (CTpenku KpacHoro useTa puc. 7.7.).

Puc. 7.9.
7.5. YcTaHOoBKa pe3vMcTOpoOB npeAs3apsaa U AMO[0B Npeasapsaa.

7.5.1. 3a4ncTuTb KOHLbI NPOBOAOB PE3NCTOPOB MNpeasapsiaa.

Kycauku 6okosbie 3.1.3 (nHcnpymeHm O 3a4uUc mKu rnpogooos)

7.5.2. O6nyauTe U COeauHMTbL MarKoW OAWH U3 NMPOBOAOB pe3ucTopa npepjsapsga C katogom
aviona npepasapsga. Hagets Ha MecTo manku nsonupy towly o Tpy 6ky (puc. 7.10a, 6).

lMasinbHast cmaHyus 3.1.2 1 - avion npen3apsaa;
2 — pe3ucTop npen3apsa a;
&) 3 —TepmoycaxuBaemasi TpyoKa; Masts
4, 5 — KonbL eBble HaKOHEYHUKMY;
6 — nzonupywoL asa Tpybdka.

a)

Puc . 7.10.

& lMasm mpybyameim npunoem. Temnepanypa xana nasnbHuka 320+20°C (Moxem 6blmb
u3MeHe Ha o pe3ysib mamam rnpobHbIX Naek 8 3agucUMOC MU 0 M UCIOb3yemMo 20 060 pyGo8aHus).
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7.5.3. YcTaHOBUTbL KOMbLEBOW HAaKOHEYHMK Ha KOHEL, B TOPOro MpoBOAa pesucTopa npeasapsga u
obxatb.

Kpumnep (06xxumHbie knewu) 3.1.16.

/L\ Honyckaencsa emecmo mepmoycaxusaemol mpybku (puc. 7.10a) ucronb308ame C ITHXKY
(c mAxku).

7.5.4. YcTaHOBMUTb pe3ncTopbl Npeasapsaaa Ha paanaTop, 3akpenus ABY MSA BUHTamu (puc. 7.11).
[MpoBona oT pe3ncTopoB npeasapsaaa 3akpenuTb CTsHKkaMu. [ogkMioYMTe NPoBoOAa € KOMbLEB bIMK
HaKOHEYHMKa MM K KnemMmHom konogke TB4 (puc. 7.11).

Hacadka kpecmosas PH2 3.1.6.

3akp
BUHTaAMU

Puc. 7.11.

7.5.5. YcTaHOBUTH pe3bGoBbie BbIBOALI AMOAOB Npensapsija B OTBEPCTME Ha LMHe «+» (puc.

7.12a), 3aKpenuB WX ramkamu C Npy XUHHbIMK Wanbamm (puc. 7.126). noas!

Kmoq mopuyesol 14 3.1.10. npeasapsga

Wura «b _ Puc. 7.12a. gakpenuty

rankm

/

'

I & ) S5
4&1‘1

Puc. 7.126.
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7.6. YcTtaHOBKa pa3psifHOro pesucropa

7.6.1. YcTaHOBUTb paspsgHbii pe3ncTop Ha OCHOB aHWM Kopny ca, 3akpenus ABY MSA BUHTaMM Kpen-
neHns (puc. 6.29).

Hacadka kpec mosas PH2 3.1.6.

7.7. YcTaHOBKa nnaTthbl ynpaBfieHusi TMpucropamm

7.7.1. YcTaHOBUTb NNaty Yy npaBrieHUs TMPUCTOPaMM Ha MecTO U 3aKpenutb 6 BUHTaMKM (KpacHble
cTpernku, puc. 7.13).

XKry b y:l;)aaneHMﬂ

pamu.

Konoaka
TB4

Wnend nfilaTtel y npas-
JNleHus TMpucTopamu Puc. 7.13.

7.7.2. CoeavHWTb NPOBOAA PE3NCTOPOB NpeAsapsda ¢ KfieMMaMu konoaku TB4 nnaTbl y npasne-

HUA TupucTopamn. CoeamnHnTb NpoBoAa 6roka nNuTaHWa ¢ kKnemmamm konodkv TB3 nnaTel ynpas-
neHnsa Tmpuctopamm (puc. 7.13).

7.7.3. BcTaBWUTb B pasbeMbl Ha nnatax OTBETHble pasbeMbl XNy TOB Y MpaBfieHUss AMOOHO-
TUPUCTOPH bIMM MOAY NAMM 1 LWNend nnaTbl y Npas neHns Tupuctopamm (puc. 7.13).

Hacadka kpec nosas PH2 3.1.6.

7.8. YcTtaHOBKa TepMo4aTYMKoOB.

7.8.1. TpoTtepeTb pagnaTop B MeCTax yCTaHOBKM TepMoaaTymkoB candetkon, cmoveHHon CBC.
7.8.2. MpoTepeTb OCHOBaHWNe Kaxxgoro Te pMoatyuka candetkon, cmodeHHon CEC. HaHecTn
LnaTenieM Ha OCHOB aHWe AaTyMKa TOHKMI CIION Ten fonpoB OAHO O KoMnay Haa (nacTel). YopaTb
W3MM LKW KOMMNay HOA C KPOMOK OCHOB aHust (puc. 7.14a).

Wnamens 3.1.11.

/!\\ KomnayHd HaHocumb morb Ko u3 nmybel. He Gonyckae ncsi no8 mopHoe ucrorsib 308aHUE meri-
110rpo8odHO 20 KOMayHOa, CHAMoeo ¢ paduamopa unu mepmoda nm uka.
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TepmopaTymkn
(HaHecTu |komnay HA)

a) 6)
Puc. 7.14.

7.8.3. YCTaHOBMUTb TEPMOAATYMKN HA paamaTtop, NpuxaTb MOHTaXH biIMM ckobaMu n
NPUKPY TUTb KaXkablh AaTyvK OBY M BUHTaMu (puc. 7.146).
7.9. YctaHoBKa nnatbl ApaniBepoB

7.9.1. YcTaHOBWTb MnaTy ApaviBepoB Ha ee MocafovHOe MecTo W 3akpenutb BUHTamu (9 wr.)
(puc. 7.15).

Hacadka kpec nosas PH2 3.1.6.

7.9.2. lNoacoeanHUTb pasbeMbl Xy TOB K pa3bemaM nnatbl ApaviB epoB, NpUcoeavHUTL Nposoaa
nutaHua ~220 B 1 BeHTUNATOPOB, COOTBETCTBEHHO, K knemMMam «AC220V» n «FAN» Konogkwu
TB1. NoacoeanH MTb Xry Tbl y npaBnieHnsa mody namu IGBT k pasbemam Ha nnaTe ApanBepoB U K
pasbeMaM Ha MOHTaXHbIX nnaTtax IGBT mogy nen (puc. 7.15).
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Puc. 7.15.

1 - BMHTbI KpenneH s nnaTbl gpansepoB (9 ur.);
2 - pasbembl CN10, CN11, CN12 xry ToB y npaB nieHus moay namm IGBT kaHana U;
3 - pasbembl CN6, CN7, CN8 xry ToB y npaB nieHna mogy namu IGBT kaHana V,
4 - pasbembl CN2, CN3, CN4 xry ToB y npas rieHus moay namu IGBT kaHana W;
5 - npoeoga nutaHua ~220 B nnatel Apansepos (AC220V, knemMmHas konoaka TB1);
6 - pazbem CN14A koHTpons =540 B;
7 - pasbeM CN19 KOHTpOna npedoxpaHuTens;
8 - pasbembl TH1, TH2, TH3 paTtumkoB TemnepaTy pbl;
9- pasbem CNI18A xryTa gatyMkoB Toka kaHana U;
10 - pazbeM CN19A xryTa AaTYMKOB TOKa KaHana V;
11 - pazbem CN20A xryTa AaT4MmkoB Toka kaHana W;
12 - npoBoga BeHTUnATOopoB (FAN, knemmHasa konogka TB1);
13 - pazbem CN23 xryTa nnatbl TMPUCTOPOB;
14 - pasbem CN1 xryTa nnatbl LiIT;
15 - nnata gpaviB epoB.

7.10. Cbopka n yctaHOBKa 6noka KOHAEHCaTOPOB

7.10.1. MoHTax WMHHOM COOpKM:
- cobpatb Ha paboyem cTorne nakeT U30 NPy LLWMX NPOKNaA0K U UWMH Bnoka KOHOeHCa TOpPOoB

(puc. 7.16a);
- CKpenuTb COBPaHH bI MaKEeT U 30MM Py OLMX NPOKMaAoK U LMH 3arfly LKaM1 U CTOMOPH bIMU KO fb-

uamm (puc. 7.16a,6);
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[Cronoproe konb Lo

Puc. 7.166.

83



7.10.2. CGopka 6roka KOHAEeHCaTopOoB:

- HEeMnmnoTHO 3aKpenuTb XOMY Tbl HA KOHAE HcaTopax Ha HeobxoAMMOM pacCTOsHUM OT Kpasi, He 3aTs -
rMBas raku (puc. 7.17a);

- BCTaBWTb KOHAEHCATOPbl C XOMYy TaMn B OTBepCTUSA Grioka KOHAeHcaTopoB, cobnogas opveHTa-
LMo BbiBOAA «-». 3aKPEnUTb Kaxabll XOMYy T TpeMs BuHTamm (puc. 7.176);

a) 6)
Puc. 7.17.

- y CTAHOBWTb KOPMy C BMECTe C KOHAeHcaTopamMu Ha paboyunii CTON OCHOBaHWEM BB epX;

- YCTaHOBUTb LLMHHY 0 COOPKY Ha BbIBOAbl KOHAEHCATOPOB, COBMECTMB B bB OAbl KOHAEHCATOPOB C
OTBEpPCTUSIMM B LMHaX. 3akpenuTb KOHAEHCATopbl BUHTaMu (puc. 7.18a);

- nepeBepHy Tb BNOK KOHAEHCATOPOB OCHOBaHWEM BHW3 U OKOHYaTeIbHO 3aTsHY Tb ralku Kpenne-
HMsA xomy ToB (puc. 7.186).

Omsepmka kpecnogasi PH2 3.1.6.; Knroy eaeyHbili poxkoenild 5,5 3.1.9.

D ° O D D © O ©
’ s ~r ~ s
eF ® O6 @@ o@

-~ A e

Puc. 7.18a
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€/IbHO 3aTAHY Tb

Puc. 7.186

7.10.3. YcTtaHoBka 6roka KoHaeHcaTtopoB B NpeobpasoBarenb:

- yCTaHOBUTbL Oriok KOHAeHcaTopoB B npeobpas3oBaTternb, COBMECTMB (Mry pHble OTBEpPCTMSA C To-
NOBKaMu YeTbIpeX BUHTOB Ha Kopry ce (puc. 7.19);
- cOBMWHy Tb GMOK 40 y Nopa Tak, YToObl BCe YeTbipe BMHTA BOLUMM B NPope3n dury pHbIX OTBEpPCTUN;

/ K Cnedumb, 4ymobbi Mol cunogble KOHMaKmbl WUH He rnonasu xeay bl U npoeoda.

Puc. 7.19.
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- Npony CTUTb Yepe3 npopesun B Kopny ce 6roka kKoHaeHcaTopoB Xry T nnatbl LI, xry T nnatel npe-
JoxpaHuTenen u npoeof 3asemneHus (puc. 7.20).

Pwuc. 7.20.

- BKpY TUTb HEMNMOTHO 12 BWMHTOB M 6 LLECTUrPaHHbIX CTOEK KPEnmneHus LWNH «+» n «->» 6roka KoH-
[EHCaTopOB B KOHTaKThbl «2», «3» moay neu IGBT (puc. 7.21);

Hacadka kpec mosas PH2 3.1.6.

Puc. 7.21.

- BKpy TUTb HEMMOTHO BUHTLI (9 LUT.) KpEnneHns UMHbI «-» 6noka KOHAEe HCATOPOB B KOHTaKTbl «3»
OVNOJH O-TUP UCTOPHbIX MOAY e , OAHOB PEMEHHO MPUCOEAMHMB BbBOAbl 6annacTHbIX KOHOAEHCa-
TopoB. lMpncoeanHnTb C NOMOLLbIO BMHTOB (3 Wr.) npoBoda «VC-», «VC+» pa3pagHoro pesvcropa

Y MPOB Of, «-» KOHTPOJSIA HAMpsHKEeHWs MOCTOAHH OO Toka (puc. 7.22.).
Hacadka kpecmoeas PH2 3.1.6.

/!\ lubkue 8b1800bI WUH 38€Ha 10C MOSIHHO 20 N Ka nodde pxxueamb pyKou.
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o ke Moo VC» flposorp />
pa3 psHor 4 pe3uncT opa
NOCTOAHHOI O T OKa Pas pAaHoalq peaucTopa
Puc. 7.22.

-YCTaHOBUTb UMHY «+» MpegoxpaHuTenu — 3seHo [T., BKpYy TMB 4 BUHTA KpenmneHust
GrnoKy KOHZEHCATOPOB M 2 BMHTA KPenmneHust K M30 MSILMOH HOW cTolke (puc. 7.23.).

Hacadka kpec mosasi PH2 3.1.6.

UMHbI K

Puc. 7.23.

- OKoH4aTenbHO 3aTAHY Tb BWHTbI KpenneHus WwunH 6roka KOHAeHCaTOpoB K KOHTakTaMm MoAy nen
IGBT u AMOAHO-TUPUCTOPHbIX MO Ay newt (puc. 7.21, 7.22), 3aTAHY Tb BUHTbI KPEMNEHNSA LMHbI «+>»

npepoxpaHnTenu — 38eHo MT. (puc. 7.23). 3ataHy Tb BUHTHI (4 WT.) KpenneHust 6oka KoHae Hca-
TOPOB K OCHOBaHuto kopry ca (puc. 7.19).

Kmioyu eaeyHbie mopueebie 10 3.1.10., Hacadka kpec mosasi PH2 3.1.6.
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- YCTaHOBUTb OObeAVHUTENMBHY |0 LWMHY «+» BBINPAMUTENS C AModaMu npesapsaa, 3akpenus ee
BUHTamMu (9 wr.) (puc. 7. 24).

Knroqu eaeyHblie nopuessie 10 3.1.10., Hacadka kpec noeasi PH2 3.1.6.

Puc. 7.24

- Ha BbBOApl 6n1oka KoHAeHcaTopoB «1», «2», «3» (puc. 7. 24.) yCTaHOBUTb CUMOBYIO MEPEMbIHKY
<<cpe,c|,Hel7| TOYKM» Onoka KOHOeHCaTopoB, 3aKpenue ee BUHTaMWU. [Mog BUHT BbiBOOA «2» Yy CTaHO-
BUTb knemmy npoBogda «VCN» paspsagHoro peaunctopa (puc. 7. 25.).

Mposog| «VCN»
pesuct opa

Puc. 7.25

7.11. YcTaHOBKa CUJIOBbIX NpefoxXpaHuTenen

7.11.1. YcTaHOBWUTb CUMOBbIE NPEAOXPAHUTENN Ha UX NOCafoYHble MEeCcTa, 3aKkpenus OBy Ms 6on-
Tamu ¢ wanbamu. Moa wanbbl, cobnogas NonspHOCTb, yCTaHOBUTL npoBoda +F (kpacHbin) n -F
(4epHbI) KOHTPONA CUIOBOro nNpe goxpanutens (puc. 7.26).

Kmoq mopuyeso’ 17 3.1.10.
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7.12. YctaHOBKa KOXyxa Kopnyca

7.12.1. HapgeTb KOXy X HA OCHOB aHMe KOpry ca, COBMeCTUB OoTBepcTus (25 wr.) no nepumeTpy Ans
BWHTOB. BKpy TMTb BUHTLI (25 wr.) He 3atarvBas. Bkpy TuTb Tpu peim-6onTa.
3aTsaHY Tb BUHTbI KPEMMEHUS KOXY Xa M pbiM-601T bl OKOHYaTenbHo (puc. 7.27). .

Onmsepmka 3.1.5; Hacadka kpec nosass PH2 3.1.6.

Puc. 7.27.
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7.13. YcTaHOBKa AaTYMKOB TOKA M CUJIOBbIX LUWH.
7.13.1. YcTaHOoBUTb AaTyuky Toka (9 Wwr.) Ha nocagoyHble MecTa, COBMECTUB 2 OTBEPCTUS B OCHO-
BaHWW gatymka ¢ pe3bboBbIMM OTBepcTusiMm kopny ca MY, 3akpenuTb Kaxabi Aa TYMK ABY MS B UH-
Tamu (puc. 7. 28).

Hacadka kpec nmoeas PH2 3.1.6.

Puc. 7.28.

7.13.2. YcTaHOBWTb BbIXoAHble LMHbI «U», «V» 1 «\W>, Ans 4ero npony CTUTb KOHLbI KaXa0n u3
LUMH Yepes3 OTBEePCTUS B TOKOBbIX AaT4MKax COOTBeETCTBYLEeN da3bl. Bkpy Tuth, He 3atarmBas, 9
BWHTOB KPEMNIeHNs LWMH K KOHTakTam «1» mogy nen IGBT n 3 6onta KpenneHus WWH K CUIOB biM
KNeMMHbIM Kono akam (puc.7. 29).

7.13.3. OkoHYaTenbHO 3aTAHY Tb BUHTLI U 6ONTbI KPE MNEHN A B bIXOAHBIX LLWH.

Omsepmka 3.1.5; Hacadka kpec noeass PH2 3.1.6.; Koy nopuyesod 10, 17 3.1.10.

w/ -
Puc. 7.29.
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7.13.4. YcTaHOBUTb NnaThl JaT4 MKOB TOKa Ha CBOW NOcafoYHble MecTa Hajd AaTyukaMu Toka, Co-
BMECTMB pa3beMbl JaTYUKOB TOKa C OTB €THLIMU YaCTSIMU pasbeMOoB, PacrofoXXeHH bIM1 CHU3Y Ha
nnatax. lNMNocaauTe NNaTtbl 40 y Nopa, NPOKOHTPONMPOB aTb HAAEXHOCTb COeANHEH US Pa3beMOB .

| lpu ycmaHos ke niam cobso danb OC MOPOXHOC Mb, 80 u3bexaHue rnospexoeHus niaam u
KOHMaKMmMoe CoedUHU MEfbHbIX pasbe Mos.

7.13.5. 3akpenuTb Kaxay to 13 nnat 3 BuHTamu (puc. 7.30).

7.13.6. CoeanHuTb pasbembl Xry TOB C OTB€THbIMU pasbeMamu CN1 Ha nnaTax gaTynkoB ToKa
(puc. 7.30).

Omesepmka 3.1.5; Hacadka kpec nosasi PH2 3.1.6.

Paszbembl *(ry TOB NnaT AaT4UKOB TOKa

7.13.7. YCTaAHOB UTb BbIXOAHbIE LUMHbI «+» «-» 3B€HA NOCTOAHHOIO TOKa, BKPY TMB 6 BUHTOB Kpen-
NEHNs K WecTUrpaHHbIM cTonMkaM 1 3 6onTa cunoBow KNeMMHO I Korogku (puc. 7.31).

Knro4u eaeyHblie nopyessie 10, 19 3.1.10., Hacadka kpecmosast PH2 3.1.6.

Puc. 7.31.
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7.13.8. YcTaHoBUTb BXoAHble WuHbI R,S,T, BKpy TMB 3 6onTa n 3 wecTurpaHHble ctonkn M10/47
Kpennenns umvH R,S, T K 06beaVHUTENbHbBIM LMHAM B XOOHbIX OMOLHO-TUPUCTOPH bIX MOAY Nnen
(puc. 7.32a), n 3 6onta R,S, T cunoB o kNeMMHOW Kornoaku (puc. 7.326).

Kntoyu eaeyHble nopuyesbsie 14, 17, 19 3.1.10.

uHa R ] WuHa S |:| Wuwa T [ ]

Puc. 7.326.

7.14. YcTtaHOBKa BEHTUNATOPOB

7.14.1. YcTaHOBKa BEHTUIIATOPOB OXJIAXAEH A paguaTopa:

- NOACOEAUHUTL PO3eTKM kabenen BeHTUNATOPOB K BUIKaM Ha KOpMy Cax BEeHTUMATOPOB OXNaxae -
HWUa paguatopoB 4 wr. (puc. 7.33a).

- YCTaHOBUTb B EHTUNATOP bl OXMaXXAEH U paanaTopoB BMECTE C 3alMTHLIMU peLle TKaMu Ha CBOU
nocafo4vHble MecTa;

y N C npenky HanpassneHus momoka 803dyxa Ha KOPryce 8eHmusismopa opUeHmupogams 8
L]
cmopoHy paduamopa.
- 3aKpPenuTb BEHTUNATOPbI BMECTE C peLle Tkamu BuHTamu (puc. 7.3306).

Hacadka kpec nosasi PH2 3.1.6.
LW Hy pbl nufraHns

a) 6)



7.14.2. YcTaHoB Ka GOKOBOro B eHTUNSATOpA:
- NoACOeaNHUTL PO3eTKy kabens BEeHTUNATOpa K BUMKE Ha Kopry ce BeHTunsTopa (puc. 7.34a);
- Y CTAHOB UTb B EHTUMNATOP Ha CBOEe NocagoyHOe MecTo;
BeHmunamop ycmaHosunms mak, 4mobbl HanpasseHue rnomoka eo3dyxa 6bisio u3 8Hy m-
PeHHe20 npoc MpaHc Mea npeo bpazosamerisi Hapyxy.

- 3aKpenuTb BEHTUNSTOP BMECTe C PeLLeTKOM Ha Koprny ce YeTbipb MsA BUHTaMm (puc. 7.346) ¢ no-
MOLLbIO raek u wanb (puc. 7.34B).

Hacadka kpec noeasi PH2 3.1.6.; Koy eaeyHbIl poxkosbiti 7 3.1.9.

PoseTka k

Puc. 7.34.

7.15. YcTaHOBKa nnaTbl BApUCTOpoB

7.15.1. YcTaHOBWTbL NnaTy BapucTopoB Ha LLeCTUrpaHHble CTOMKW, BKPY TvB 4BWHTA (puc. 7.35).
Omsepmka 3.1.5; Hacadka kpec noeass PH2 3.1.6.

Puc. 7.35.

7.16. YctaHOBKa nnartbl NpeaoxpaHuTeneun

7.16.1. YcTaHOBUTbL mraTy npefoxpaHuTenen Ha nepepHio naHenb 6roka KoHAeHcaTopoB. 3a-
KpenuTb nraty 4eTblpbMsl BUHTaMm (puc. 7.36).
7.16.2. NMopcoeonHUTb pasbembl XXry Ta K OTB €THbIM pa3bemMam Ha nnate (puc. 7.36).

Hacadka «pec nosas PH2 3.1.6.

93



PaabeM|>| Xry TOB Kabenem nutaHus

Bagdrrect

or-coolitig fan

d

Puc. 7.36.
7.17. YctaHoBKa nnartbil LI

7.17.1. YcTtanoButb nnaty LM Ha nepegHtolo naHenb 6rioka koHAe HCAToOpoB. 3akpenutb nnarty 4ye-
TbipbMSA BUHTaM (puc. 7.37).

7.17.2. lNpucoegnHnTb 3a3eMMs0 WM NpoBO4 K KOHTaKTy «E» Ha nnate, a XryT - K pasbemy Ha
nnate LM, 3akpenuB po3seTky iy Ta dmkcatopamu (puc. 7.37).

HacaOKa Kkpecnoeas PH2 3.1.6.

dukcaTop

KoHTakT E

Puc. 7.37.

7.18. YctaHOBKa nynbTa ynpaBneHus

7.18.1. MopknounTb Wnend Ny NbTa y npaBreHnsa B pasbem Ha nnate LM n 3admkcmpoBaTb cKko-
6on (puc. 7.38a).

7.18.2. 3akpenuTb NOAAOH NyfbTa ynpaBfieHUss HA KPOHLITenWHe TpeMsl BWHTamu, Y CTaHOBWTb
KPOHLTEeNH C NOAAOHOM Ha Kopryce brnoka KOHOeHCaTOpOB W 3aKpenutb Tpemst BUHTamu (puc.
7.380, B).

Hacadka xkpecnmosass PH2 3.1.6.

94



BuHTBI KpgnrieH ua

a) 6) noandHa

Pwuc. 7.38.

7.18.3. YcTaHOBUTb Ny NbT YNpaBfieHNs B NOAAOH U 3aKpenuTb ABY Ms BMHTaMu (puc. 7.39).

Puc. 7.39.
7.19. YctaHOBKa BepXHeW KPbILKK

7.19.1. YcTaHOBWTb BEPXHIOO KPbILKY , BKPY TMB 12 BUHTOB KpenneHus. 3ataHy Tb 6e3 MHCTPY MeH-
Ta (puc. 7.40).

Puc. 7.40.
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8. BbIXOOHOW KOHTPOIb

8.1. Bnok-cxema BbIXOAHOTO KOHTPOJIS.

Tlonkmrouenue ITY k amnexrpocetn ~380B 50T 3D

I

JTACTLIE e

3aMeHsIach U

Nunukanys Ha

Bo3sBpaT B pe MOHT

mata [{I17?

IIporpaM My poBaHHUe KOHCTAHT

A

IIpoBepka 3Ha UeHH I, y CTAHOBJICHHBIX MOJIb-

30BaTENEM.
IIporpamM MU pOBaHHE KOHCTaHT

<

y

Ilyck nBuraTens

v

v

BosBpat B pe MOHT

3HayeH M TOKOB Her
B HOpMeE ?
Het
PO IIeJI IIP OTO H ?
TIpoBepka y npaBICHUS OT KIEMM
Hert

v

Bo3sBpat B pe MOHT

Hopma?

BoccTaHoBiieHME 10 TH30BATEIHCKUX K OHCTAHT

OkoHuaTenbHas cOOpKa, HAKJIC HBAHUE TapaH-
THHHBIX HaKJICCK (DEMOHTHBIX) U Y TAKOBKa

OdopMaeHue 10Ky MEHT OB

v

Bo3sBpat B pe MOHT

Puc. 8.1. bnok-cxema B bIXOOHOIO KOHTP OfSl.
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8.2. MopkntoyeHne n nposepka M4.
8.2.1. [lMoaknoumnTb NpoBepsiembln 1Y no cxeme, NpuB egeHHON Ha puc. 8.2
3nexmpodeueamenb 3.4.3; Kabesb numarus ~380 B 3@ 3.4.9.

| lMpu oncymcmsuu anekmpodsueamensi C xapakmepuc mukamu, ykasaHHbIMu 8 1n.3.4.3,
ucronb308ams 371eKmpode uzamefib ¢ HOMUHarlbHbIM MO KoM, Haubonee 6rTU3KUM K HOMUHasbHO -
my noky 4. B nobom cnyyvae, 8bixo0HoU mok MY (mok e kaxdol u3 ¢has 08 uzameisi) Npu pa-
60me Ha Yac mome 50 'y dormkeH coc masnsims He meHee 40% HoMuHanbHo20 moka MY (=2 136 A

Ons EI-7011-250H, u =180 A dns EI-7011-300H).

ABTOMaTUYECKMIA
B blKNtoYaTenb

i
<

~ 3 ¢380B

MuTarowas ceTb \L?\ R U
1
1
\j\

Puc. 8.2. Cxema noaknto4yeHus cunossbix Lenen MY EI-7011

8.2.2. Mopatb Tpex asHoe cunoBoe HanpskeHne nutaHusa ~380 B Ha BXOAHbIE KIEM Mbl
R,S,T.

8.2.3. [MpoKOHTPO NMMPOB aTb MHAMKALMIO Ha AMChnee My NbTay npaBneHus npeobpasosartens
yacToTbl. Ha aucnnee gomkHO oTobpaxaTtbCcs 3HaYeHue onopHou YyacToThl (B 'y unm B 06/MuH).
8.2.4. MHuaukatop CTOMM Ha ny nbTe gormkeH cBetutbes, nHamkatop NMYCK — gomkeH 6biTb No-
ralleH.

8.2.5. WHaunkatop FOTOB — gomkeH ceeTtutbeca. NHamkatopsl YIP n PEI mory T cBeTutbCs nu-

60 - HeT, B 3aBMUCUMOCTU OT 3anporp aMmmMmumnpoB aHHbIX PEXNMOB OUCTAHUMOHHOIO Yy npaB NieHUA.

[MpumeyaHue. Ecnv nHavkaums Ha aucnnee He cooTBeTcTBY €T Nn.n.8.2.3 — 8.2.4, NMYB03Bpatnuts B
PEMOHT.

8.2.6. 3anporpaMmmM1poBaTb HEOOXOAMMbIE 3HAYEHUSI KOHCTaHT Y ansa pexuma y npas neHus
OT MecTHOro ny neTa. NlocnegoBaTenbHOCTb AEWCTB M MO Y CTAHOBKE KOHCTaHT 3aB UCUT OT TOrO,
3aMeHsnacb UMW HeT nnaTa LeHTpanbHoro npoueccopa (L).

8.2.7. Ecnu B npouecce peMoHTa He 6bina 3aMeHeHa nnama UeHmpasibHo20 rnpouyecco-
pa, Heobxoanmo npoB epuUTb TEKy LWne 3Ha4eHNA KOHCTaHT:

CD-002 CD-025...CD-032
CD-004 CD-035...CD-043
CD-010...CD-018 CD-050
CD-019, CD-020 CD-084

3HayeHnsa 3TUX KOHCTaHT He 06X0aM MO 3anncaTtb Ha CBOBOAHOM MOMe KApPTOYKM peMOHTa Ans no-
crieqy lOLEro X BOCCTaHOB NIeHUs nepen oTrnpaB KoM 3akasyuky , 3aTem nepenTn k n.8.2.9 - 8.2.10.
A9 NPOAOIHKE HUSI NPOB ePOK.
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8.2.8. Ecnu B npouecce pemMoHTa 6bi1a 3aMeHeHa njiama npoyeccopa, HeobxoauMmo ycTa-
HOB WTb 3HAYE€HUS KOHCTAHT:

CD-001 =10 COpoC KOHCTaHT K 3aBOACKMM 3Ha4yeHusM (2-X NpoB oaHas
VHVUMannsaums);
CD-001 = 3 YteHune n 3anmncb koHcTaHT oT CD-001 no CD-108;
CD-003 = 380B BxogHoe HanpsiXeHue NuTaHus;
CD-010 = O Xapaktepuctuka Uff gna gsuratena 380 B 50 u,.
8.2.9. YcTtaHoBuTe CD-010=0, CD-011=380. NepeBecTu npeocbpa3oBartenib B pPEXUM Y Npas fne-

HMS OT MECTHOrO My nbTa - HaxaTb Ha ny nbTe kHonky MECTH/OWCTAHL. WHawkaTtopsl YTP 1
PEI" gomkHbl noracHy Tb. YCTaHOBUTb KHOMKaMu My NbTa 3agaHuve vyacTtothbl 25 'y, HaxaTtb kHomky

«|_|yCK>>. [Buratenb JomKeH 3any CTuTbCA, BbIXOOHaA YacToTa MY gomkHa nnaeBHO YBEeNnU4nTbCA
[0 3ajaHHOro 3HavYeHusd. BeHTUNATOp bl OXNaXAeHUS HavyHy T B paLlaTbCs.

8.2.10.TMpoBeputb paboTy npeobpasoBartens Npu y npaseHUn OT BHELLHWX KNIeMM B COOTB ETCT-
BuUK ¢ n. 4.18 HacTosiwero Py koBoacma.

lMome HYuome mp u nepembivka 3.4.5.

Ecnun npn npoBepke no n.n. 8.2.9 — 8.2.10 BbIsiBNIEHO Kakoe-NMbo HeCOO TB eTCTB Ue, NpeobpasoB a-
TeNb YacToTbl BO3BpPaTUTb B PEMOHT.

8.3. N3mepeHUe BLIXOAHOIO TOKa.

8.3.1. YcTaHoBUTb 3agaHue vacTtoThbl 50 'y n nogate komaHay MYCK. Mo okoHYaHWn pasroHa,
C MOMOLLbIO TOKOBbIX Kreller Npon3BeCcT M3MepeHuUst BbIXOAHOro Toka MY no kaxaow B bIXOAHON
daze (U, V 1 W). Belumcnntb cpegHee apuMeTUYecKoe 3HayeHne

Icp = (IU'HV"'IW)/3

N CPaBHUTb €ro C NOKasaHMsIMK B bIXOAHO MO TOKAa Ha Ny nbTe y npas neHus MY.
PasHuua Mexay aTUMK sHaYeHusAMM [ormkHa 6biTe He Gonee + 10%.
OTKNOH eHve 3Have Hu TokoB ly, lv, lw Mexay coboi Takxke He OOMXHO npesbiwaTb + 10%.

Mpu cooTBETCTB UK pesy NbTaToB U3MepeHun TpeboBaHusam n. 8.3.1 nepentn k n.8.3.3.

1 Ecnu ebisigrieHo 0 nkio HeHue 3Hade Huli mokos lu, lv, lw mexdy cobol 6onee 10 %, nubo

ONKIoOHeHU e Mex0y cpedHUM apughme mudecKku M 3Ha4eHUe M |cp U 00HUM u3 3HaveHul lu, lv, lw
6oriee 10 %, 1ubo Hecoo mee Nt meue Moka, USMepPeHHO20 MOKO8bIMU KilewaMu & Kakol-1ubo
¢ase, rnokasaHusim oucnnesi, He0bxo0UMO 8bIMOSIHUMb MPOBEPKU CO2/1acHO .8.3.2.

8.3.2. YctaHoBute CD-010 = 0, CD-011 = 380. YcTaHoBUTb 3agaHune YacTtoTbl 50 'y 1 nogatb
komaHay YCK. Mo okoH4YaHuM pa3roHa, NPoM3BEecT KU3MEpPEHMSI BbIXO4HOTrO TOKa KaXaoro
moaynsa IGBT B kaxagon BbixogHon dase (U, V u W), ycTaHaBnvB as TOKOB bie KNeLy noovepe aHo
B passeTBeHUs BbIXOOHbIX LWH.

3ne1<mpodeueamenb 3.4.3.; Tokoeble knewju 3.4.6.
O na kaxgon BbixogHon dasel (U, V unn W) AOMmMKHO B bINOSMHA ThCS:

- OTKMOHEHMe M3MepeHHbIX 3Ha4YeHUn TOKOB kaxaoro mopy ns IGBT mexay coboin B ogHOM
BbIXOOHON dhase He AOMMKHO NpeBbiuaTb 5%;

- CyMMma TOKOB OTAenbHbIX MoAy nen IGBT B BbixoaHoW ase Ao mkHa 6biTb paBHa obLue My
BbIXOAHOMY TOKy dha3bl.

MpumeyaHue. Ecnm npu nposepke no . 8.3.2 BbisSB IEHO HECOOTB €TCTB e B KAKON-NMGO B bIXOAHOM
dase (U, V nnm W), npeobpasoBarenb Heo6X0/AMMO B O3B paTUTb B PEMOHT, U B B bISIB IEHHOI He-
ncnpaBHOV a3e 3aMeHUTb AaTyMKyM ToKa (3 LUT.) BMecTe ¢ nnatol agaTynkoB Toka (1 wr.).
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8.3.3. llpu cOOTBETCTB MU pe3y NbTaTOB U3MEPEHMUS B bIXOOHOro Toka n.n.8.3.1 - 8.3.2 octaBUTh
npeobpas3oBartens B paboTe Anst nporoHa Ha Bpemsi He MeHee 30 MuH. B npouecce nporo-
Ha KOHTPONMpOoB aThb:

¢ BbIXOAHOW TOK Npeobp aszoBaTens YacToTbl MO KaXXAoW M3 BbixoaHbIX a3 U, V, W;
e OTCyTCTBME BUOpaumm 1 NOCTOPOHHETO Ly Ma 3NEKTPOAB UraTe ns;
e OTCyTCTBMe oumbok Ha gucnnee MY.

Bnekmpodsueamens 3.4.3.; Tokosble Kneuwju 3.4.6.

8.3.4. TMopatb koMaHay «CTon», BbiXoAHasa YacToTa Y gormkHa nnaBHO CHU3UTLCSA A0 Hy NS, a
OBuraternb - OCTaHOB UTbCS.

Mpy HOpManbHOM 3aB ep LLEHUN NPOTOHA NepEenTn K BbIMOMHEH U0 M. 8.4, B NPOTUB HOM Cry 4ae -
BepHy Tb [1YB peMOHT.

8.4. 3aBepLiaiow e onepauun.

8.4.1. BOCCTaHOBUTb 3HAYEHMSI OMOPHOW YACTOTbl U KOHCTAHT, M3MEHEHHbIX B MpOLIecce NpoBe-
POK K 3Ha4YeHWA M, Yy CTaHOBIEHHbIM MOMb3oBarenem (ECnM NpyM PeMOHTE He 3ameHsAnach
nnarta ueHTpanbHoro npoueccopa) (n.8.2.7).

8.4.2. OtknounTb NuTaHme MY, oTCoeanHNTb NOAKIIOYEH Hble MPOB oaa.

8.4.3. Tpomn3BecTn 3aTsKKy BWHTOB CUMOBbIX KNEMM. YCTAHOBMWTb 3aLUMTHY O MMAaCTUHY CUIOB biX
Krnem M.

Kmoq mopuesod 14 3.1.10.

8.4.4. HakneuTb peMOHTHble rap aHTUI Hble HaKJIENKN B COOTBETCTB UM C puc. 8.4.

I'Iu;-/uem3.1.4.

Puc. 8.4. PacnonoxeHue rapaHTUiHbIX Hakneek (pe MOHTH biX).

8.4.5. MpounsB ecTV OKOHYaTENBHY 0 COOPKY U YNaKoBkKy OTPEMOHTMP OB aHHOTO U3 eNnusi U chaTb ero
Ha cknag,

8.4.6. 3anonHuTbL conpoBoOAUTENbHLbIE OOKY MEHTbI B COOTBETCTBUM C «MHCTpy KuMen o nopsgke
npvema, NoAroToBKU U NPOBeAEeHNs pEeMOH THbIX paboT npeobpa3oBaTtener yactoTel EI, E2 n E3 n
YCTPOWCTB NniaBHOro nycka [ MC».
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