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Application research and design parameters of hybrid active power filter on the
Hengyang steel electric power system

CHEN Yan' ,WANG Sai-ying’
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Abstract: The Hengyang steel electric power system mainly consists of the arc furnace, high power rectifier machinery and
equipment for rolling ,which are nonlinear harmonic sources, causing a great number of harmonic current and voltage distortion in the
system. In view of the status of harmonic manage of the HengYang steel electric power system, using existing passive power filter
(PF), put up with a suitable for harmonic manage of the Heng Yang steel electric power system topology of parallel hybrid harmonic
active filter (APF), and design the parameters of its passive power filter segment and part of the active filter. The simulation results
show that the hybrid-type filter APF is able to do well in the filtering harmonic of bus current, having good dynamic compensation
and harmonic suppression capability,have important theory meaning and practical value of project..
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Tab.1 Situation of harmonic current of arc furnace exceeding the allowed figure
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Fig.1 Parallel hybrid structure of the APF
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Tab.2 LC filter parameters
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Fig.2 One-way filter output equivalent circuit
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RINF P A R AN G IRV 2SR HE AR
S pTAE. HA IGBT A T HA=Z AR AW
#RE IGBT Hitk——PM600HSA120, A EERMR T
IXF B2 eSS, AH MRS IIEE, WK
FIRERY . SRARY B R AR KSR
&, AR, RERA IGBT KEKsh B IEM T
HE S RITT, MMEETREE KRR, FEBT
R RFEF A B2 . PMO600HSA120 HI
SELTAFHEFAN 600 A, HIEMER 1200V, FFRE
E AR ton=2.5us « tog=4pus, BAIFFRIMER
20 kHz, B ERG 5 E LRI,

FIF Matlab B Simulink HBRIHBESH
FREANDBESREBITEREGE, HFEBEESH
POWERGUI #RER e IR J7 (X FF EX IR S B F IR
TR BBRAAE RAE B AEE S BB T
HArHT, Bl 4~6 2 H Scope Rl BB FBE A
YR SIS 205 (W R P RS . B B 4~6
PRI LA, BTt R BR A A IR F IR A
Re i B RO Ao I, /3 P AR

0

%{&[14’15] o
4 #ig

7 Bic L P AR F A Y8 D S A% (APE) i 30l 2
TRE B TR IR AR R G L T B T B AT
WP AN H AT ) R G R E SRR

AT I AR s R GBI BILR, IR T
—MIEE THMNERRFERIGENFERES R
APF 3R E5H, 06 ToUR U B 20 AT YR BB AT
Ir B > S HAT T it . AU Matlab {7 A3
ITUIRSES, TR RRFFECR ST APF AERS1R
IR R B R P IE R 0 B, BARFRNIE
AT 1 IR ) E
B 30K

(1] #MRMAEAEBRITEAR ©100 TLENEN S E R
BHEEE RS TR IF. 15-46.
The Engineering Technical Documents of Hengyang
Steel Tube Co., Ltd. ®100 Seamless Steel Tubes For
Technology Projects Supporting Materials Systems.
15-16.
(2] #gs. Bl wREARARIL AES
43,2005, 112 (6) :33-36.
HU lJian-zhong.The Governance and Effectiveness of
the Arc Furnace Harmonic[J].Metallurgical Power,2005,
112(6) :33-36.
[3] X5, AAG K, 1. m iy sk m = A )
(J1. ®SJFK, 2005,43(01): 1-3
DENG Fei,ZHOU You-ging,LI Xin-ping.The Production
and Inhibition of the Arc Furnace Harmonic
Current [ J].Electric Switchgear, 2005, 43(01) : 1-3.
(4] REZE. FIBRAEEBEEEEYITED]L AR8AR,
2006 (7) :42-45.
ZHUANG Hong.The Selection Method of Parallel Active
Filter Device[J].Electrical Engineering, 2006 (7) :42-
45. ‘
(6] Tk, BRELE, KIKE. HFBRIBESHIREESZH
R 5 [J]. PR B R R (BRBER),
2006, 34(8) :55-58.
DING Hong-fa, DUAN Xian-zhong,ZHU Qing-chun.The
New Control Strategy of Parallel Hybrid Active
Filter[J].Journal of Huazhong University of Science and
Technology, 2006, 34(8):55-58.
(6] WEH KMANUXMHARRKIFTESTRERD]. &
K: BEKH, 2005.
HUANG Hui-qun.The Analysis and Options of Power
System in the Forth Region of Chang Steel Group[D].
Chonggqing :Chongqing University,2005.
(7] X%, B, XEEE. W EIR Jo o A M].



Brft, %

B ERH IR A A i R R NI A RS Bt

- 57 -

JE3E: JEEAUR Dk 3, 1998.

WANG Zhao-an,YANG Jun,LIU Jin-jun.Harmonic
Suppression and Compensation of the None
Power[M].Beijing: China Machine Press,1998.

(8] Jumide, T, FAM, % IFBRRA A IHE NIERES

AR RN R AT [J]. R B TREE
1, 2006, 26 (12) :55-61.
FAN Rui-xiang, LUO An,ZHOU Ke,et al.Modeling and
Control Strategy Analysis of Parallel Hybrid Active
Power - Filter[J]. Proceedings of the CSEE,
2006,26(12) :55-61.

[9] R, shor, ZERAE, 45 SR RAR AR A B 2

KRB RGBT )], E B TSR, 2003,
23(1): 6-10.
ZHAO Yong,HAN Chun-1i,LI Jian-hua,et al.Balance to
Reduce Net Loss
Requirements of the Distribution System Optimized
Operation[J]. Proceedings of the CSEE, 2003, 23(1):
6-10.

(101 ARB. foolb it v R A YRS B HOARKIBT SUR TRERY (D).

Kb PRI, 2004,

LIN Lin.Technology Research
Applications of the Enterprise Power Supply System
Active  Filter[D]. Central  South
University,2004.

[11]) SKMSHE, ER%E, ERE. SR IEEERSER

and Harmonic Suppression

and Engineering

Changsha:

) e 25 R 3R I A L], B B R, 2000 (3) -
3-6.

ZHANG Peng-ying, WANG Xiang-jun,CAO Yue-yun.
Study of Parallel APF DC Bus Voltage
ControlfJ]. Power Electronics. 2000 (3): 3-6.

(12] FERA. HBOR&AH U by uB U s B 53 [D]. plR -
PHHEKE, 2006.

YU Rui-hong.Study of Parallel Hybrid Type of
APF[D].Chengdou: Xihua University,2006.

(13] JuHtE, B, MR, FBOREGEAIESE HIEHS
MARESHR RN AR ). FERENTEZER,
2006, 26(2) : 106-111.

FAN Rui-xiang, LUO An,LI Xin-ran.Design Parameters
and Applied Research of Parallel Hybrid Active Power
Filter[J]. Proceedings of the CSEE, 2006, 26(2):

106-111.
[14] Fik4, &K, BHEFHEA. BT T HK
i, 2006

[15] #&Z, D, XM, Matlab?. 0/Simulink 6.0 EHE
HEFREFETENA. b BERXFZHK
#. 2005

eF B AB: 2008-02-10; f&E B #: 2008-05-05
BN
Ho#19690), k. ML, HAF@H LN REBK

¥4 5 £ sh4ME. E-mail:chengyan1988@163.com

(L#F 4R

[12] Tiak Thakur & Jaswanti. Study and Characterization of
Power Distribution System Network Reconfig-
uration[A].In: IEEE PES Transmission and Distribution
conference & Exposition[C]. Latin America: 2006.

[13] ZHU Ji-zhong, XIONG Xiao-fu, et al. A Comprehensive
Mthod for Reconfiguration of Electrical Distribution
Network[A].In: Power Engineering Society General
Meeting[C]. 2007. 1-7.

continued from page 44 )

Yis HER: 2008-03-01; {£EI HHA: 2008-04-03

EEE N

Bfhde (1969-) , %, S8k, MAF@AhLLhEd
HEFHK;

MRAE (1982-) , K, AL, BT @A ERGHEA
)&

g T (1975-), B, LML, ARAGORELR
¥ . E-mail:civilaviation@hotmail.com

(E3% 50 ® continued from page 50)
YANG Li-xi, WANG Jin-feng, CHEN Gen-yong.
GIS-Based Optimal Planning for Distribution System by
Tabu Search[J].Journal of Zhengzhou University, 2002,
23(3):75-77.

[4] Boulaxis N G, Papadopoulos M P. Optimal Feeder Rou0
ting in Distribution System Planning Using Dynamic
Programming Technique and GIS Facilities[J].IEEE
Transactions on Power Delivery, 2002, 17(1):242-247.

Wi HER: 2008-03-31; {&E HH#3: 2008-05-07

EHEE
AFE (1980-) , F, EEHAFT AR LRY EA

IHMERAZARFTHEA; E-mailitedlzj@163.com
FiEA (1981-) , B, ERHRAF QAL N RHKEAT
5EMRF;
Wik (1955-) , B, HBIAENF, LEHRTIEN
wHARLAFHER. ¥EARNF.



