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The Development of 30KVA IGBT-type Customer STATCOM
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Abstract - Power quality refers to voltage
quality and current quality. Voltage quality
means supply reliance such as voltage sag,
voltage swell, and short-time interruption.
Current quality is related to power factor,
harmonic distortion, negative-sequence and
zero-sequence current.

We fabricated Customer STATCOM to improve
current quality such as reactive power,
harmonic distortion, and load imbalance. In
this paper, We summarize the spec. of
STATCOM, its hardware configuration, and
control system.
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Fig.1 STATCOM configuration
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Table 1. Spec. of 30KVA Cusotmer STATCOM

Sec Sym
tio Parameter Y Value
n bol
Phase [ 3 ph
Rated voltage | Vs 380 _{V)
Rated Capacity | VA 30 (KVAJ
Rated current | Ic 45 [A)
_ | 3-phase voltage-source
G Type converter
. Installation - Medium-scale
n Industrial Customer
? @ Reactive Power
a Compensation | _ 1@ Harmonic Distortion
1 Function @ Flicker Voltage
@ Load Imbalance
Compensation - less than 1 cycle
speed
Compensation . +1.00%)
accuracy
Power _ 1D 1200V 100A IGBT
¢ Lsemiconductor @ 1600V 384 Thyristor
: _ ECLDSP ver. 1.0
1 | Controller ( TMS320C31 50M )
Gating signal _ . .
¢ | Transmission Fiber Optical
u Reactor L 1, 3 [mH) tap, 45A
i -
¢ DC link C | 13,200 (4F), 800WV
Capacitor
DC bus voltage | Vac 648 (V]
Switching | o 12 (4a)
frequency
Control | o 82 (ss)
¢ |sampling period
0 _ Space-vector PWM
n PWM control ASIC written by VHDL
t ! Current control| - cuifa?lili:t;:llirol
! @ Gate signal
o @ AC-side OV & OC
1 Protection - @ DC-side OV & OC
by Manual. GateDriver,
and DSP Controller
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Fig. 2 30KVA IGBT-type STATCOM
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Fig. 4 IGBT power stack
and gate driving circuits

Fig. 6 A thyristor rectifier
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Table 2. Spec. of ECLDSP board

Devices features
0OS8C frequency 50 Mk
Instruction cycle 40ns
TMS80051 MOPS 275
MFLOPS 50
MIPS 25
SRAM K6R4016 256KWords
ROM 271001 128KB
EEPROM 28C17A 2KB
ADC AD7864 16CH 12bit
DAC DACT724 8CH 12bit
CPLD EPF10K20 2CH Gate
signals
Signal Gate signals Fiber optic
Transmission | Sampled signals | Current-loop
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FEsle AL 7} s8A & 4 AUk, =g Aoz
Fdo] VHDLE AH8dtoexn 249 agAds 3ax
2 718 £ I,
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Table 3. Spec. of Sensing board

Sensed |@ Source voltages
Voltages |@ DC-link voltage
® Source currents
Sensed
Currents @ Load current
® DC-link _current
7 Checking Item
General ~ Source OV
, ~ Converter OC
Protection | Load OC
- DC Link
OV/OC/UV/FV
Accuracy +1.0(%)
Transmitter |[® Current-loop
Voltage Accuracy : 0.8%
Transducer Lv-25p Reponse : 40ps
Current Accuracy = 1.0%
Transducer HAS-1008 Bandwidth : 50kHz
Current-loop Input 0~+5vV
Transmitter XTR11G {Output : 0~20mA
Accuracy  : 0.1%

Fig. 9 A sensing board
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