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A
y
6.7. + 7.9. &
A
\i
6.9. + 7.7. &
6.10. +
b 7.6. &

34



5.8. % - - /

Pa36opka Cb6opka

6.1. + 7.15. &

6.5. + 7.11. &
A
\/
6.6. + 7.10. &
0 .
{\
\
6.7. + 7.9. &
\
\
6.9. + 7.7. &
1 0
6.10. + 7.6. &
Y T
6.11. + 7.5. &
- L -

35



5.9.% / IGBT
Pa36opka Cb6opka
6.1. + 7.15. &
/ /

A

6.5. + 7.11. &
A

6.6. + 7.10. &

0

A

6.7. + 7.9. &
6.9. + 77.8
A

6.10. + 7.6. &
A

6.12. + 7.4. &

IGBT ™ IGBT

36




5.10. %

Pa36opka
6.1. +
/
|
6.5. +
!
6.6. +
!
6.7. +
!
6.9. +
!
6.10. +
i

6.7. +

6.12. +
IGBT
6.13. +
6.14. +
0
+

6.15. +

Cb6opka

7.15. &

7.11. &

7.10. &

7.9.&

7.7.&

7.6.&

75.&

74.&
IGBT

7.3.&
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"3

%
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6. $# (

B npouecce pa3bopku cocmasHbie Yacmu u3denus ckradbieams 8 mapy.
- 200HbIe Yacmu cknadbieamb 8 mapy 0719 cocmasHbix Yacmet n1.3.1.12
- Kpenéx cknadbigamb 8 mapy Orisi Kpernexa n.3.1.13;
- cocmasHble Yyacmu, rnodnexaujue 3ameHe, ckiiadbieampb 8 mapy 0ns bpaka n.3.1.14.

6.1. + . 7/
6.1.1 0 7 .
6.12 " / O e ( . 6.1, . ), 0 --
22 "3 /. , 0 ' "3/ /.

Omeepmka kpecmosas PH2

40HP [ 30 BT
303808 /65 A

"3

.6.1

39



6.2. + *

621. "™ / O
). , 0

Omeepmka kpecmosas PH?2
6.22. /0 /0 /

6.3.
6.3.1.

/0

/2+

40

/0

. 6.3

/0



6.4.1. & 0 "o " 9: 1 0 1

6.4
6.42. & 0 1 1 ( .6.5).
6.4.3. "/ 0 " ( .66, ), 0
! , 0 /1 " /.

Omeepmka kpecmosas PH2

. 6.5

41



6.5. +

6.5.1. "/ 0 " ( .6.8), 0
1 , 0 /.
6.5.2. " /00 ( .66 " ),
0 - , 0 /.
6.5.3. /0 0 ( .66, ),
22 0 / , 0 /.

Omeepmka kpecmosas PH2

C o/
1
0
0 "-
6.6. + ) 0
6.6.1. "/ 0 ( .67, ), 0
0 , 0 /.

Omeepmka kpecmosgas PH2

42



(

6.7. +

6.7.1. & 0
. 6.9).

6.7.2. "/ 0
/.

Omeepmka kpecmosas PH2

1_3 _ LL I L /

"IGBT(33).

43

2 (

. 6.8).




6.7.3. "/ 0 0 ( .69, ' )
, 0 /.

Omeepmka kpecmosas PH2

6.8. + 0

6.8.1. * / 08 ( .6.10,
: " 1 , 0 - /.

Omeepmka kpecmosas PH2

= .

.6.10

6.8.2. 0 3: ., 0 - /.
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6.8.3. 0 /
.611. " /0

6.9. +

691 & 0 d

" ( .6.12).
692. "™ / 0
693. "/ 03 0

03 * , 0

6.9.4. o/

Omeepmka kpecmosas PH2

.6.11
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6.10. +

6.101. " / 07 3

/ ( .6.13, "
6.102. " / 02

, 0 /.

Omeepmka kpecmosas PH2

46



6.103. " / 0
1 ( .6.14,,

Omeepmka kpecmosas PH2

6.10.4. 0
1 . 0
0 1 », 0 - /.

B -

P ELECTRIC CO,LTD.

.6.14

47



6.105. * / 0 12

6.106. * / 07 ( .6.15
ll’ O B} 0

Omeepmka kpecmosas PH2

1

1000

. 6.15

48

1,5

. 6.15,

1000



6.11.

06
/ LA

/

Omeepmka kpecmosgasi PH?2

6.11.1.

.6.16

49



6.12. + IGBT.

6.12.1. * / 06 ( .6.17, ' )
, , 0 - /.

Omeepmka kpecmosas PH2

/ IGBT -

IGBT

# [/ 0IGBT

.6.17
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6.13. +

6131 ™ / 02 (
3 0 -

Omeepmka kpecmosgasi PH?2

. 6.18,

, /2

.6.18

51



) + -( 0 -+ - )(  .6.19).

.6.19

6.14.2. /0 7/ -.
6.143. ™ / 08 ( .6.20, - ), 0
/ - ( .6.21).

Omeepmka kpecmosgasi PH?2

.6.20

6.14.4. - , /04
( .6.21, a ) 0

52



, /0

6.15.2. 0 .6.15.1 , 0 -
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7. # (

f!} [ns okoHYamesibHOU 3amsiXXKU 8UHMO8 UCMOb308amb OUHaMOMEeMmpPUYECKyo om-
e8epmky. PekoMmeHOyeMble MOMEHMbI 3aMsiXXKU 8UHMOE yKka3aHbl 8 mabnuye 7.1.

) 1 71-# " s
# k4 1 *
#3 1,5-2
#4 2-3
#5 25-4
7.1. &
7.1.1. 0 , /2 /( " - -
) 7 ( .7.2).

7.1
7.1.2. 0 , , 0 1 o T _
.71 /0 , ( .71, ).
Omeepmka kpecmogasi PH?2
7.1.3. 0 .711 7.12 / 0 -

54



7.2. & 0

7.2.1. , 0 ,22 0 [ - 02
722, # /7 "
, 0 -/ ,22 0 [/, 0 / "
/ .
7.2.3. / 0 0 ( .72 " ) /0

Omeepmka kpecmosas PH2

7.2.4. 0 v/ 0 ,

. 7.3

55



73. &

7.3.1. 0 / - , C C
7.3.2. 0 , 0 - , C C 3
/ ( ™). 0
/
V4l LlInamernb

A KomnayHO HaHocUumb morsbKo U3 miobuka.
He donyckaemcsi noemopHoe ucnoJsib308aHue mernsiornpoeodHO20 KoMmnayHda, CHsIMoao ¢
paduamopa usau mepmodamyuka.

7.3.3. 0 , , 0 , / 0

/ ( .74, ' ).

. 1.4

56



74. & IGBT.

7.4.1. 0 , / IGBT - ,

. 7.5

7.4.2. / 0IGBT/ 0 , /2 0 ( .7.8).

# [/ 0IGBT # #H

. 7.6

57

CC



7.4.3. 0 / IGBT . , C C 3

/
<
Winamerb

& KomnayHO HaHOCUmMb MOsbKO U3 miobuka.
He donyckaemcsi noemopHoe ucnoJsib308aHue mernsaonpoeodHO20 KoMmnayHda, CHsIMoa2o ¢
paduamopa unu modynsi IGBT.

7.4.4. 0 /0 ( .77 o . / o0
0 / (.17, " ).

Omeemea kpecmosas PH2

& MomeHm 3amsbkku euHmoe Ons rnpedsapumernibHO20 KperseHus Oos/mkeH bbimb
1/4 — 1/3 om pekomeHOyemoeo (mabnuuya 7.1)

# / 0IGBT

.17
7.4.5. 0 .742-744 0 "- / IGBT.
7.46. & 0 /0 " / IGBT( .7.7, " ).

OKOHYamenbHy 3amsiKKY 8UHIM 08 8bIMOHUMb He paHee, Yem yepe3 30 MuHym nocne npeod-
g8apumeribHo20 KperifeHusi Modynel |GBT (r1.7.4.4).

gOmeemea Kpecmosas PH?2

58



7.5.1 - , 0 . oy
7.8,
7.5.2 0o -ty L2 - ey .
0 ( .78
] g
/ -y

#
. 7.8
7.5.3. 0 . / - , C C
( .75)
7.5.4. 0 / - : C C 3
/ /™. 0 3
/
&
LUnamenb

& KomnayHO HaHOCUmb mMorsibKO U3 mrobuka.

He donyckaemcsi noemopHoe UcnoJib308aHuUe MernyionpoeodHO20 KoMnayHOa, CHIMo20 ¢
paduamopa usnu nosymocma.

7.5.5. o / ( .7.9) 0-. / 03 0
0 / ( .79, " ).

Omeemea kpecmosas PH2

& MomeHnm  3amsikku 6uHmMoe Orns  npedsapumesibHo20 KperseHusi O0s/mkeH 6bimb
1/4 — 1/3 om pekomeHdyemozo (mabnuya 7.1)

59



756. & 0 /0 " / ( .79 - ).

gOmeemea kpecmosasi PH2

OKoHYamernbHy 3amsiXKKy 8UHIM 08 8bIMNONHUMb He paHee, Yyem yepe3 30 MUuHym rocne npeod-
sapumersib HO20 KperineHus nonymocmos (n.7.5.5).

7.6. &
7.6.1. , 0 /2 / . 7.10.
7.6.2. / 0( , ) 0 ( .7.10, ' ) / /.
Omeepmka kpecmosas PH2
7.6.3. , 03 * . 7.10.
7.6.4. / 0( » ) 10 , 2 0 -
1,5 1000 . 7.10.

Omeepmka kpecmosas PH2

7.6.5. . / -
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7.6.6. 0 "
3 ) / 0 /
. 7.11.

Omeepmka kpecmosas PH2

7.6.7. / 0 01
Omeepmka kpecmosas PH2

7.6.8. 2 0 0
7.6.9. 0
).

. 7.10

61

15

L 7.11¢(

1000

(

. 7.11).



.7.11

7.6.10. 0 712,/ 0 > )
( .712 " )-
Omeepmka kpecmosas PH2
7.6.11. 3 4 / 0 / 3
7.12 (, )-

Omeepmka kpecmogas PH?2
7.6.12. / 0 3 " ( .712 " )

1 . 7.12.
Omeepmka Kkpecmosas PH2
7.6.13. » / ( .7.12 "

)

Omeepmka kpecmosas PH2

62



01 C

77 &
7.7.1. 0 / : / 3
; . 7.13.
7.7.2. / 0 0 ( .713,, )
. 7.13.
Omeepmka kpecmosas PH2
7.7.3. o™ "3 " / 0 - ( .713 "
Omeepmka kpecmosas PH2
7.7.4. 2 0 9 - 1 3 - "
0 1 ; - w_ e 3 LAl

63



7.8. & 0
7.8.1. 0 , 0 - / . 7.14, 0
/

N

. 7.14
782 " / ( .7.14),
" 0 /
/ .
7.8.3. o + " 3 ] 0 -
02 ( .715,, ).

Omeepmka kpecmosas PH2

. 7.15

64



7.9.1 2 03 . AN L
( .7.16).
7.9.2 2 0 " IGBT
- /

" IGBT( . 7.16).

" IGBT(33)

7.9.3. , 0 7 ,
( .7.17, " ).

Omeepmka kpecmoeasi PH2

. 7.17 / 0

65

. 7.17



7.9.4. / 0

Omeepmka kpecmosas PH?2

7.9.5. 2 0
, 21

2- 01
3-3 -
4 — 0
5_

7 -

8-3 I
9—

10 -

11 - 0
12 - 0

"IGBT (3 3).

66

2 (

. 7.18).

.7.18




7.10. &

7.10.1. 0 - 0

o

7.10.2. / 0 -
0

Omeepmka Kpecmoeasi PH2

7.11. &
7.11.1. 0 22 0
/ ( .7.20)
s
o/
1
0
0

67

(

. 7.20

.7.19, ,
. 7.19).

. 7.19).



7.11.2. / 0 22 0 / 02 ( .72,, "

Omeepmka kpecmosasi PH?2
7.11.3. 0 0 0 "- / 0 / ( .7.20,
™ )
Omeepmka kpecmosasi PH2

7.11.4. / 0 " : .
1( .7.20).

Omeepmka Kkpecmoeasi PH2

7.12. & -
7.12.1. 0 /1! / 0 "0 ( .721,, *
)-
Omeepmka kpecmoesasi PH2
7.12.2. 0 1 / 1 .7.21).
1
1 !
.7.21
7.12.3. 03 .1 9 " + /0 . (. 7.22).

. 1.22
68



7.13. & *

7.13.1. 0

7.13.2. / 0 / /70 /

Omeepmka kpecmoeas PH2

7.133. ( 0o 9 3 .
( .7.24).

/0

/2+

69

. 7.23

. 7.24

(

. 7.23).

. 1.24,

/0



7.14. & * 0.

7.14.1. 070/ / / 0 /
( .7.25 ' ).

Omeepmka kpecmoeas PH2

/0
/
7.25
7.15. & ) /
715.1. 0 -22 "3/ / 0 "0
( .7.26, a ).

Omeepmka kpecmosas PH?2

"3

70



8. "1 2( % 3

8.1. - - -

TToakmouenune T4 k anextpocerr ~380B 50" 3D

Nunukamms Ha
JTACTIIE

BosBpar B peMoHT

3aMeHsI1aCh U
mwiara LII1?

y

I[al [IpoBepka 3HaueHU |, y CTAHOBJIEHHBI X 11OJIb-
30BaTCIICM.
Hp Orp aMMHMp OBaHUE KOHCTaAHT T1p orp aMmmup OBaHKWE KOHCTAHT

ITyck mBurarens

3HaueH U TOKOB Her
B HOpMe? L

Bosepar B peMoHT

14 Her
TIp OLIIEIN TP OTOH? ¢
I Bosspar B pemMoHT
a

[IpoBepka ynpaBieHus OT KJIeMM

Her
Hopwma?

Ja

BoccranoBiieHue 1monb30BaTebCKUX KO HCTAHT

v

BosBspar B pemoHt

y

OxoHuarensHast cCOOpKa, HAKJIEMBAHHUE rap aH-
THHHBIX HakJIeeK (PEMOHTHBIX) U Y IaKOBKa

y

O opmieHre JOKy MGHTOB

. 8.1 - - -

71



8.2. 2 0 7 -, . 8.2.
3nekmpodsuzameris 3.4.4

L lMpu omcymcmeuu anekmpodguzamerid C xapakmepucmukamu, ykazaHHbiMU 6 .3.4.5,
ucrionb3o8ame 351ekKmpodsueamerib ¢ HOMUHalIbHbIM MOKOM, Haubonee 6r1u3KuM K HOMUHarbHO-
my moky 4. B mobom cnydyae, ebixoOHoU mok M4 (mok e kaxdol u3 ¢ha3 0gusamerns) npu pa-
6ome Ha yacmome 50 Iy domkeH cocmasnsime He meHee 40% HoMuHaribHo20 moka M4
(=217 A 0nsa EI-7011-025H, =20 A 0ns EI-7011-030H, =226 A dn4g EI-7011-040H).

"2 0
2+ 0 \L?\ o0 R u ©
~3 .380 \:\ O S V
QT W ©
E ©
—
.8.2. (- 2 -1 7 EI-7011
8.3. 0 - . , ~380 - " " R,
S, T
8.4. 0 12 /0 /
, , O " *1
/ ).
O& /0 , o , C - ’ "0 -
3
*&)& - ] 0 . " * / 0 -
) -, 1 /
[pumey aHue. 1 / .8.4., 7 0
8.5. % 0 - " 7 , /
/0 . 0 0 / -
, 0 1 0 1 r ).
8.5.1. Ecnu 1 He 6bi1a 3aMeHeHa niama ueHmpasibHo20 rfpouec-
copa, - 0o /+ :
CD-002,
CD-004,

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

CD-084

72



/2+ - /, .8.6.
8.5.2. 1 6bina 3aMeHeHa njama npouyeccopa, -
/ 0 :
CD-001 =10 C (2--
1 1)
CD-001 = 3 7 0 CD-001  CD-108;
CD-003 = 380 - , :
CD-010 = 0 4 U/t 380 50 *1.
8.6. 0 . 7 /70 - , 0
/0 /I# Q! Q" L ' * , / 0. -
0 /0 " 25 *1, , O / « [/ ». 0
, /0, - 7 , / 0
: -, / + 0
8.7. 0 /0 50 *1. +02 - +
- 7 , - - Uv w).
0 -
I = (Ii+lx+13)/3
0 - /0 / 7
1 , /8 , "0 * 10%.
& l1, 1213 , !/ ) ) "3 0+10%.
[suzamernb 3.4.4., mokoebie knewu 3.4.7
. - .8.6,87 " - -
, 7 0
8.8. & 0 0 30 -
1 " 0
. / 1 3/ 8 ;
_ . / 3 7
[suzamernb 3.4.4., mokoebie knewu 3.4.7
8.9. 0 /«C » - 7 ) 0 /
0- 0o .
8.10. 1 /, 0 , -
2+ [/ /1 7 , / /0 7 -
8.11. 0 / / 3 -
_ .4.11 + /
lNomeruyuomemp u nepembiyka 3.4.6
.811 ™ -

7 0
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8.12. 0 " , L 1 -

7 " 0 ( 0
1 0 1 )
813. & 2 0 7, 0 2
8.14. ./ s
8.15. 0 - " . 8.3.

( )
.8.3. ] " ( o).
8.16. 0/2 /7 /
0
8.17. % 0 0" / « /1 -
, L (L] El,
E2 3 / /! #O.
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