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ABSTRACT: With the development of gas-steam combined
cycle power generation technology, the requirements of
generator capacity and parameters are constantly improving.
The generators of H class gas-steam combined cycle generator
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unit need to have more stable, efficient and safe starting
requirements. It also stimulates improvement of static
frequency converter (SFC) technology facing more
challenge. SFC technology has displayed its advantages in
controlling accurately, flexibly and efficiently. Meanwhile,
SFC brings more harmonic components to influence the
quality of power system. SFC start-up simulation model of
H class gas turbine generator was built by Matlab/Simulink
to simulate the generator start-up process, the evolvement of
various parameters was researched and the proportion of
harmonic components during the generator starting was
analyzed. The simulation results show that the SFC start-up
can increase the speed of the generator flexibly by adjusting
the frequency and amplitude of the output current, and the
impact of the generator start-up is small. However, large
numbers of nonlinear electrical components built in SFC
will cause higher proportion of harmonic components
appear in power system and influence power quality.
Therefore, two optimization schemes for SFC access were
proposed to suppress harmonic effects, which are the
scheme of adding input reactor before SFC and the scheme
of changing generator end of input power supply. Through
the simulation, it was proved that the two schemes can
effectively suppress or reduce the harmonic effect and meet
the requirements of power quality.

KEY WORDS: gas-steam combined cycle power
generation; static frequency converter (SFC); variable
frequency speed regulation; heavy duty gas turbine
generator; harmonic analysis
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Fig. 1 SFC wiring schematic diagram
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Fig. 3 Rotor speed curve during generator starting
with SFC
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Fig. 5 6KV phase current curve
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Fig. 7 FFT analysis of current waveforms in
three time periods
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Tab. 3 Higher harmonic values of current waveform

at t,=(0.20,0.30) s

W R % A RARTIA

B 100 5309
2 PO 0.89 47.25
3 R 0.23 12.21
4 RV 0.11 5.84
5 Ui ik 0.07 3.72
6 Y 0.03 1.59
7 UOE 0.04 2.12

£ 4 1,=(3.00,3.10) s BRI S EIKIERIE

Tab. 4 Higher harmonic values of

current waveform at t,=(3.00,3.10) s
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Tab.5 Higher harmonic values of
current waveform at t;=(9.00,9.10) s
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DA t,=(0.20,0.30) s ML L HEAT FET #4375 bt
FBl, R 9 s, AIS 1,=(0.20,0.30) s
LU T I A R B 100=2 207 Ao 1IN ] B HL
ETE S v U B H L3R 6,

XPth T 6 53 3, 7F t,=(0.20,0.30)s #A A,
Rk ML S SR 20 B, RAA N P T
6KV B IR 11,=2207 A, /NTR223E N LT
FERH) 6 KV FAAHHLR 1,=5309 A, HHIET L, 1
WA N B0 88 0] LU Rk /N & L SFC JE B)
AR 6KV HLYR R S L v

XF T HL BT & O, RN
PUAR A5 S U 7 GR35 /N TR 2 25 5 N FEL L 35 (1)
FEW G E . UL RO, 3G N BB R A
B R INE] R BB SFC B ahidfEH 6 kV R4 H

— FFT analy — FFT sett

B9 SFC ¥isiist/s 1,=(0.20,0.30)s
HARETE FFT 247
Fig. 9 FFT analysis of current waveform at
t,=(0.20,0.30) s after adding reactor to SFC
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Fig. 10 Model of SFC connecting between generator terminal and 220 kV main transformer
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Fig. 11 FFT analysis of current waveform at
£,=(0.20,0.30) s when SFC connecting between generator
terminal and 220 kV main transformer
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Tab. 7 Higher harmonic value of current waveform at
t;=(0.20,0.30) s when SFC connecting between generator
terminal and 220 kV main transformer
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