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Topology in Wind power system
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Topology Double Direct Direct + Multi level
L
Gear I-G Transformer -G Transformer S-G 4: T ﬂ:j
Configuration ' @}II . :J
T =1
R L g% = =
T
Efficiency 89% 90% 93%
Cost 100% 98~100% 90~95%
Quiality Low High High
Gear box Need Not need Not need
Step up Need Need Not need
Transformer
Generator Induction Synchronous Synchronous + Multi winding
Converter capacity 15~30% 100% 100%
IGBT 1700V/450A~1000A 1700V/1000A~ 3600A 3300V/150A~400A

Wind turbine systems will be changed to direct drive system from double fed
drive system depend on the high efficiency and without gear box.
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Outline view of double fed Wind turbine F= Fuiji Electric
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Generator

Gear box

1.2MW Induction generator

Transformer
Converter

Gear box

Double fed systems have

large gear box and large generator. DC motor for

controlling
gear box
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Comparison of double fed system and direct drive system FC Fuii Electric
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Double fed system

: Disadvantage

Large g_ea_r _box Advantage
A Low reliability for
Gear box mechanical stress.
N
CFE- O~
m PWM Converter PWM Inverter
Large Low quality
U generator ~—— ‘@Bs L YV output power
T Not necessary
T T High Power IGBT
Direct drive system 3times rating current
TS 0 0 i
Without System efficiency 89% = 90% IGBT is necessary.
Gear Box PWM Converter PWM Inverter High quality
output power
= 7 T
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Comparison of direct drive system and multi level system FFC Fuii Electric
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Direct drive system ‘Disadvantage Need
: Advantage _ ¢
A Large filter Transformer
PWM Converter PWM Inverter
<Ll
e T o} T | € T
Multi level system System efficiency 90% = 93%
Need Multi Small filter
winding W z.g i ‘@ Not need
enerator — Transformer
’ T 1
. 7 series [l To decrease
Inverter [ steps of serial,
X 1.7kV=3.3kV
3 phase [ |GBT will be
applied
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Fuji IGBT modules for Wind power system R Fuii Electric

Innovating Energy Technology

HPM (1linl, 2in1, 3.3kV module)

M254, M285 M151, M155 M152, M156 M256, M278
Size:150 x 62 x 17mm Size:130 x 140 x 38mm Size:190 x 140 x 38mm Size:130 x 140 x 38mm

M254 M285

PrimePACK™

M271 M272 M291
Size:172 x 89 x 38mm Size:250 x 89 x 38mm Size:250 x 89 x 38mm

g DY, Gai‘\:ri/
66 % = !
< peS

=

Note: PrimePACK™ is registered trademarks of Infineon Technology AG, Germany.
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Fuji IGBT module for Wind power system - Dual XT [FC Fuiji Electric
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V series X series

- - : - Voltage Package Equivalent circuit
Device type®! | Current | Device type®' | Current

M254:150 x 62 x 17mm

300A 225A Solder pins
**\ /N| _
gmg:**xs-%;g-gg 450A 2MBI**XNA170-50 300A 1700V N
550A 450A ?
i g
- - 2MBI600XNG170-50 600A 1700V S o

M285:150 x 62 x 17mm
Press fit pins

S %

= — 2MBI600XNE170-50 600A 1700V ’//“'/ : ' :/

— > ' ;
X *ﬁ_./ _’1«“ o Themistor
C_U E
> M282:150 x 62 x 17mm
(@) 225A 225A Press fit pins

2MBI**VX-170-50 300A . .

2MBI**V/X-170-80 450A 2MBI**XNB170-50 2282 1700V

550A

- - 2MBI600XNH170-50 600A 1700V

M286:150 x 62 x 17mm
Press fit pins
e

Y

- — | 2VBI60OXNF170-50 | 600A | 1700V =
g O

X1 “**" is rated current.
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Fuji IGBT module for Wind power system - 1in1, 2inl FC Fuiji Electric
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V series
Cu-base plate AISiC-base plate Voltage Package Equivalent circuit
Device type®! | Current | Device type®' | Current

M151:Cu-baseplate

M155:AISiC-baseplate
1200A 1200A 130 x 140 x 38mm
IMBI**VC-170E 1600A 1MBI**VR-170E 1600A 1700V
2400A 2400A <

1linl

M152:Cu-baseplate
M156:AISiC-baseplate
190 x 140 x 38mm

2400A 2400A

*k _ *% -
IMBI**VD-170E 3600A 1IMBI**VS-170E 3600A 1700V
} -] - l
X1 “**” is rated current.
V series
Cu-base plate AISiC-base plate Voltage Package Equivalent circuit

Device type®! | Current | Device type®! | Current

M256:Cu-baseplate
M278:AISiC-baseplate
130 x 140 x 38mm

— 600A 600A
'C%I 2MBI**VG-170E 800A 2MBI**VT-170E 800A 1700V
1200A 1200A

X1 “**” is rated current.
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Fuji IGBT module for Wind power system - 3.3kV module JFC Fuii Electric
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Device type*!

(U series) Current Voltage Package Equivalent circuit

M155:AISiC-baseplate
130 x 140 x 38mm

800A
*k _
1MBI**UG-330 1000A 3300V
o
1MBI1000UG-330B 1000A 3300V > )

M156:AlISiC-baseplate
190 x 140 x 38mm

3.3kV module

1MBI**UE-330 1;382 3300V

1MBI1500UE-330B 1500A 3300V

X1 “**" is rated current.
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Fuji IGBT module for Wind power system - PrimePACK™ FC Fuii Electric

Innovating Energy Technology

V series
Low switching loss Soft turn off Voltage Package Equivalent circuit
Device type*! Current Device type Current
2MBI650VXA-170E-50 M271:172 x 89 x 38mm
2MBIB50VXA-170E-80
2MBIB50VXA-170E-54
= 2MBI650VXA-170EA-50 650A - - Lroov Invertery  Thermistor
N4 2MBI650VXA-170EA-80
&E) 2MBI650VXA-170EA-54
% 2MBI**VXB-170E-50 T
c 2MBI**VXB-170E-80 T — — 1700V
= 2MBI**VXB-170E-54
Q[ 2mBI2000vXB-170EA-50 2MBI1400VXB-170P-50
2MBI1000VXB-170EA-80 |  1000A 2MBI1400VXB-170P-80 1400A 1700V
2MBI1000VXB-170EA-54 2MBI1400VXB-170P-54
X series X1 “**” is rated current.
Low switching loss Voltage Package Equivalent circuit
Device type®! | Current
M271:172 x 89 x 38mm
2MBI650XXA170-50 650A 1700V :
s 2MBI1200XXE170-50 1200A 1700V Inverters  Thermistor
|_
6 1000A {
*% _
< 2MBI**XXB170-50 VA 1700V
ol
GE) 2MBI1800XXF170-50 1800A 1700V
=
o
2MBI1800XXG170-50 1800A 1700V

Note: PrimePACK™ is reqistered trademarks of Infineon Technology AG, Germany.

X1 “**” is rated current.
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Fuji IGBT modules for Wind power system

B IGBT modules proposal for Double fed system
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Wind Rotor side Grid side
Power Package IGBT Module Number of IGBT Module Number of
Converter V series X series Parallel V series X series Parallel
2MBI450VN-170-50 2MBI450XNA170-50 6 2MBI450VN-170-50 2MBI450XNA170-50 3
Dual XT
- 2MBI600XNG170-50 4 - 2MBI600XNG170-50 2
2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 3 2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 1
1.5MW 2MBI1400VXB-170P-50 | 2NBI1400XXB170-50 2 2MBI1400VXB-170P-50 | 2NBI1400XXB170-50 1
PrimePACK™
- 2MBI1800XXF170-50 1 - 2MBI1800XXF170-50 1
- 2MBI1800XXG170-50 1 - 2MBI1800XXG170-50 1
HPM 1MBI1600VC-170E - 2 1MBI1600VC-170E - 1
2MBI450VN-170-50 2MBI450XNA170-50 8 2MBI450VN-170-50 2MBI450XNA170-50 4
Dual XT
- 2MBI600XNG170-50 6 - 2MBI600XNG170-50 3
2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 4 2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 2
2MBI1400VXB-170P-50 | 2NBI1400XXB170-50 3 2MBI1400VXB-170P-50 | 2NBI1400XXB170-50 2
2.0MW PrimePACK™
- 2MBI1800XXF170-50 1 - 2MBI1800XXF170-50 1
- 2MBI1800XXG170-50 1 - 2MBI1800XXG170-50 1
1MBI2400VC-170E — 2
HPM 1MBI2400VC-170E - 1
1MBI2400VD-170E - 2

Note: PrimePACK™ is reqistered trademarks of Infineon Technology AG, Germany.

© Fuji Electric Co., Ltd. All rights reserved.

Feb.2020

MT5F41592

13



Fuji IGBT modules for Wind power system

B IGBT modules proposal for Direct drive system

JF= Fuii Electric
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wind Rotor side Grid side
Power Package IGBT Module Number of IGBT Module Number of
Converter V series X series Parallel V series X series Parallel
2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 3 2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 2
2MBI1400VXB-170E-50 | 2NBI1400XXB170-50 2 2MBI1400VXB-170E-50 | 2NBI1400XXB170-50 2
PrimePACK™
- 2MBI1800XXF170-50 1 - 2MBI1800XXF170-50 1
1.5MW - 2MBI1800XXG170-50 1 - 2MBI1800XXG170-50 1
1MBI1200VC-170E - 2 1MBI1600VC-170E - 1
HPM 1MBI2400VC-170E - 1 1MBI2400VC-170E - 1
1MBI2400VD-170E - 1 1MBI2400VD-170E - 1
2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 3 2MBI1000VXB-170E-50 | 2MBI1000XXB170-50 3
2MBI1400VXB-170E-50 | 2NBI1400XXB170-50 2 2MBI1400VXB-170E-50 | 2NBI1400XXB170-50 2
PrimePACK™
- 2MBI1800XXF170-50 1 - 2MBI1800XXF170-50 1
2.0MW
- 2MBI1800XXG170-50 1 - 2MBI1800XXG170-50 1
1MBI2400VC-170E - 1
HPM 1MBI1600VC-170E - 1
1MBI2400VD-170E - 1

Note: PrimePACK™ is reqistered trademarks of Infineon Technology AG, Germany.
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Introduction of GDU for Wind power system

-l
TAMURA

https://www.tamuracorp.
com/electronics/en/

N

A Power Integrations

JF= Fuii Electric

Innovating Energy Technology

Driver part No.

http://igbt-driver.com/

V/A' -

TIPS FHEAESH

http://www.idc-com.co.jp/

Ic rating IGBT part No. TAMURA : ISAHAYA
CORPORATION Power Integrations, Inc ELECTRONICS
CORPORATION
225A 2MBI225XNA170-50 = =
300A 2MBI300VN-170-50 2SP0115T2Ax-17 VLAB46**
2MBI300XNA170-50 - -
2MBI450VN-170-50 2SP0115T2Ax-17 VLA500K
Dual XT 450A 2DUC51008CXE1
2MBI450XNA170-50 = =
550A 2MBI550VN-170-50 2SP0115T2Ax-17 VLA500K
2MBI600XNG170-50
600A - _
2MBI600XNE170-50
650A 2MBI650VXA-170E-50 2SP0320x2Ax-2MBI650VXA-170E-50 VLA500K
2MBI650XXA170-50 - —
1000A 2MBI1000VXB-170E-50 2SP0320x2Ax-2MBI1000VXB-170E-50 VLA539
2MBI1000XXB170-50 2DUD51008CFP* = =
PrimePACK™ 2MBI1400VXB-170E-50 2SP0320x2Ax-2MBI1400VXB-170E-50
VLA539
1400A 2MBI1400VXB-170P-50 2SP0320x2Ax-2MBI1400VXB-170P-50
2MBI1400XXB170-50 = =
L600A 2MBI1800XXF170-50 2DUD51008CFP3
2MBI1800XXG170-50 2DUD51008DFQ1

Note: PrimePACK™ is reqistered trademarks of Infineon Technology AG, Germany.
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http://www.igbt-driver.com/index.php?id=1
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Introduction of Snubber capacitors
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_ LT

(VCEP_ Eq )2
L: Main circuit wiring parasitic inductance
l,: Collector current at IGBT turn-off
Vcep: Snubber capacitor peak voltage
E,: DC supply voltage

Cs

Tek Run: 250M5/8

VCEP

ETW;;

ThT 200V TO0MY M 20015 Ch3

chi 200v

€2 May
v

Module rating . :
DC line inductance snubber capacitance
Vv CES Ic
450A 0.08 uH 4.7 uF
1000A 0.07 uH 6.8uF
1200V/1700V 1400A 0.06 uH 12 uF
2400A 0.046 pH 27 uF
3600A 0.046 pH 47 uF
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