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Fig.2 Measured positive-sequence phase-voltage

of ferrosilicon load
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Fig.3 Connections between PSASP and user program
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Fig.6 Power curves at late tapping stage
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Fig.7 Structure of 3-generator 10-bus test system
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Fig.10 Output power curves of three generators

357
5(;]

30 ¢
2\/-: 25 I 6(;2

20
B

10 1 L L 1 1

0 1 2 3 4 5
t/s
(a) BB

357

30 8(;|
e
< N
U\D 20+ G2

15+ Y

10 1 1 1 L ]

0 1 2 3 4 5
t/s
(b) k)
11 3BRBHNINAHLE
Fig.11 Angle curves of three generators
5 &g

AR SCHE T HL I S S AR A BT T RER R IR R
BT 19 A 7 R SR A AR R B PSASP Y UPT
TIRE | R B I B AR H 3 T B YR S TR R
HL 77 67 A A AR AR S R R A A i T DA T
R 7 A XoF S 58 FEL O 1 s 25 R e A M, AR Oy 2R
S = N ESE S-S UM N 3.4 - eI N
AT A AR R g ey B AR R T S AR
FEL I T A R SRR R B fr SR A T Tk R Sl S ik — IR
A FE KT B A 5k v o 00 fr X0 Jrg 38 L I R AL 2 T
YR S

SEH .

(1] B9°F 2N He 55, T ) Rl P 19 AT S R (). I R
% A 3hk,2012,36(11):1-6.
JU Ping,QIN Chuan,HUANG Hua,et al. Research trends of

power system modeling geared to smart grid[J]. Automation of

Electric Power Systems,2012,36(11):1-6.
(2] w22 il A KA ik ol 6707 X b IXC ol T S AR
PERFEIA )], AR 2008,32(1):31-35.
GAO Chao,CHENG Haozhong,LI Hongzhong,et al. Influence of
high-capacity impact loads on transient stability of regional
power system|]J]. Power System Technology,2008,32(1):31-35.
RN LA LSRR GERAEAD 3 ST RO AR R T A I
B FER IR SE (D], V4% 74 2 FET.R %, 2000.

LIU Xiaohe. Research on model and harmonic analysis of arc

W
—

furnace electric power system,and adaptive control of electrode
regulator system of arc furnace[D]. Xi’an:Xi’an University of Science
and Technology,2000.

WU C J,YEN S S,CHANG W N,et al. Enhancement of static

excitation system performance for generators near electric arc

ﬁ
A~
s

furnace loads[J]. IEEE Transactions on Energy Conversion,1999,
14(2).225-231.
[5]FU W H,MCCALLEY J D,VITTAL V. Risk assessment for
transformer loading[J]. IEEE Transactions on Power Systems,
2001,16(3) :346-353.
BT A BRI, S, whil R S AR T ()], I RS
F 34k ,2006,30(20) : 10-14.
GU Danzhen,Al Qian,CHEN Chen,et al. A general modeling
method for the impact load[J]. Automation of Electric Power Sys-
tems,2006,30(20) : 10-14.
JARIZE S 7. A% g | ar X A8 He i 4 2% 3 Ak 1 3 i 52 105 )
[J). ARG A 816 ,2005,29(18) :90-93.
ZHOU Lijun,WU Guangning. Effect of traction loads on insula-

=)}
—

~
[

tion aging and loss-of-life of transformers[J]. Automation of Elec-
tric Power Systems,2005,29(18):90-93.
(8] AR, WFFEIF Kt 21 A i I RGEHA[T]. B MR
1997,21(11):11-15.
ZHOU Xiaoxin. To develop power system technology suitable to
the need in 2lst century[J]. Power System Technology,1997,21
(11):11-15.
(9] wil. WA REEFO HEARWG IR KT, B RGE AT
1£,2002,26(17) :66-70.
TANG Yong. Present situation and development of power system
simulation technologies[J]. Automation of Electric Power Systems,
2002,26(17) :66-70.
[10] BRIRC, 28R BorE A A5, vl s ML 2L 55 4 1 2 B0 8 25 85 2
TIFLE 2R )], W1 A Bk #2004 ,24(8) :29-33.
CHEN Feng,Ll Xinran,CHEN Huihua,et al. Effect of induc-
tion motor model structure and parameters on simulating com-
putation of electric power system transient stability[J]. Electric
Power Automation Equipment,2004,24(8):29-33.
(1] 87 0 A, 55 Al R R AR M 25 & T s L ()], Wy
71 HEk 4 ,2011,31(8) : 1-5.
JU Ping, TANG Yong,SHEN Weiwei,et al. Synthesis load
model with ideal transformer[]J]. Electric Power Automation
Equipment,2011,31(8):1-5.
RO AR ROR  BRIR A RO R 2 AR G R v S e
HIR ()], M0 A s ik e ,2003,23(5) :43-45.
LI Peigiang,LI Xinran,CHEN Feng,et al. Application of fuzzy

[12

[}

clustering in component-based modeling approach[J]. Electric
Power Automation Equipment,2003,23(5):43-45.
(13 ] PPk S05F. 9 R JR 28 U7 378 5 2 800 b BT[]



® ® 0 8 & iR B

F34%

W A Bk B4 ,2007,27(2) :47-50.

ZHONG Weijin, Al Qian. Application of extended Kalman filter
in parameter identification of dynamic load model[]]. Electric
Power Automation Equipment,2007,27(2):47-50.

HOHOHT  PVERER R, A TRIAD U BL S O R Bk B
WaHI[)]. B H % ,2009,29(11) :50-53.

HUANG Qixin,SUN Lixia,ZHEN Wei,et al. Ant colony opti-

mization algorithm and disturbance analysis of synchronous

[14

[

generator parameter identification[J]. Electric Power Automation

Equipment,2009,29(11):50-53.

FORENECY BT T YR SRl =R EN G R ey AR

WL A Sl ki ,2012,32(8) : 1-4,21.

JU Ping, WANG Yao,XIANG Li,et al. Load modeling for

Ningxia Grid with special loads[J]. Electric Power Automation

Equipment,2012,32(8):1-4,21.

[16] ¥8F. W RGBS S8 (M. Jbat . Bl it 2010,
1-2.

[17] ZEakisik bk B 467 . IR IUALALTD 3R 05 5K 32 3 M i JR 3 M o iy

FABIRL )] RECR 2011,35(12):72-76.

LI Zhigiang, HAN Zhiyong,AN Ning. A periodic shock load

model incarnating power demand initiative of rolling mill [J].

Power System Technology,2011,35(12):72-76.

EFAE B R BE KR (D], R SRR R

2006.

WANG Fenghua. Study of modeling the electric ARC furnace

[15

[

—
—_
o0

[}

and its application[D]. Shanghai:Shanghai Jiao Tong University,
2006.

[19] OZGUN O. Flicker study using a novel arc furnace model[]].
IEEE Transactions on Power Delivery,2002,17(4):1158-1163.

[20] 418, BAEm e M. 3 ML dbar b4 Tl th st 2001 .
24-25.

[21] i, B BT A5 H g 320 R 90 ) 2l A e P B A AT
Brim]. dbnt EERA I AL, 2010:200-202.

[22] B B3, Bk B A5 T BN 2 R R E AT A @2 AR .
W71 A5 A Bi1E,2007,31(7) : 104-107.
YANG Chaoping, HE Wen,ZHANG Huiling,et al. Load mode-
ling for Ningxia Power Grid security and stability analysis[J].
Automation of Electric Power Systems,2007,31(7):104-107.

TERE .

ok (1989-), B ,iT % WA A+
PR EEEMT T QR R N F GG AT A
(E-mail ; cdxhhu@163.com) ;

S—F(1977=), F M A 8l %
R ZZ2MATRACS ZREHKS
12 %] (E-mail : yyiping@hhu.edu.cn) ;

¥R (1962-), F i Ak A &l A
K30 HERE SR W RS
w1 A w A & %A S 424 (E-mail : pju@hhu.edu.cn) ,

RRE

Modeling of special power load based on time-varying current injection method
CHEN Daxuan',YU Yiping',JU Ping', HUANG Yongning®,ZHANG Shuang’

(1. College of Energy and Electrical Engineering, Hohai University,Nanjing 210098, China;
2. Ningxia Electric Power Research Institute, Yinchuan 750011, China)

Abstract: As special power load exerts large impact on the stability of power system,the power quality and
the safety of power equipment,its suitable modeling is essential in power system analysis. With the
measured data of ferrosilicon load as an example,the self-varying characteristics of special power load are
analyzed. Based on the UPI function of PSASP and user program,the time-varying current injection method
is adopted in the modeling of special power load,which represents different electrical characteristics of load
in the form of injection currents by circuit calculation. The model of the ferrosilicon load of a region in
Ningxia is built according to its measured data,the comparison between simulative curves and measured
data verifies the effectiveness and feasibility of the established model.

Key words: special load; model buildings; measured data; time-varying current injection; electric loads



	电力自动化设备1403.pdf



