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New achievements from the research on multi-time scale unified simulation and modeling for AC/DC b I ARGER
power systems are summarized. As the technical foundation of the research, PSD Power Tools, AR AFE AR
developed and owned by Power System Department of China Electric Power Research Institute and PubMed
widely used in power utilities of China, is a power system simulation and analysis software package. By

means of PSD Power Tools, following research results in power system simulation are achieved,

including hybrid simulation of electromechanical transient and electromagnetic transient, unified

simulation of electromechanical transient stability and medium- and long-term stability, small signal

stability analysis of large-scale power system, short-circuit current calculation, static voltage stability

analysis and optimal power flow calculation; the new achievements in the modeling are as following:

prime mover and energy supply models, new exciter and governor models of generator, wind power

models, HVDC models, FACTS device models, load models and protection and control system models

and so on. These research achievements strengthen and enhance the simulation ability of AC/DC power
systems and further improve the technical level of power system simulation and modeling in China.

China Electric Power Research Institute, Haidian District, Beijing 100192, China

Abstract:

Keywords: AC/DC power system multi-time scale hybrid simulation unified simulation power
system modeling

ek H ] 2009-07-06 14 [0] H ] 2009-06-17 M 2% i %% 4ii H ] 2009-09-08
DOI:
FEmH:

“ 7 RSO RIE KT H (2008BAAL3B03) ; [ 5K I ARRRFHE 4 W B I H (50595412) ; [ 55 L B 24 ]
RHEI0 H (SGKJI[2007]189).

TAREF - i
YEH i

EEDEN
[1] @i, BORGHATHEARWIR S K REL]. RSk, 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(in Chinese). [2] Kurita A, Okubo H, Klapper D B, et al.



Multiple time-scale power system dynamic simulation[J]. IEEE Transactions on Power Systems, 1993,
8(1): 216-223. [3] LML, HflW], AFSLZE. —Fh 2 A ROB BB SR ) S HAE A o i o R G S I 0.
E AL TR, 2009, 29(13): 41-47. Ma Fan, Ma Weiming, Fu Lijun. A multi-time scale order
reduction principle and its application in AC/DC power system[J]. Proceedings of the CSEE, 2009, 29
(13): 41-47(in Chinese). [4] wiii. ORGSR EIIFHRAT L F KM, BHEAR, 1997, 21(2): 1-
3. Tang Yong. An implicit integration alternating solution method for power system dynamic stability
simulation[J]. Power System Technology, 1997, 21(2): 1-3(in Chinese). [5] . B RGFEIHHE
SERMEEE]. TEBEHL TSR, 1999, 19(7): 77-79. Tang Yong. A compensation method for
simultaneous faults simulation in power system stability simulation[J]. Proceedings of the CSEE, 1999,
19(7): 77-79(in Chinese). [6] ¥ili. KHUAHE ) RS0 WGP IR 5 240 [C]. 20064F 1 [F LB T2
WL, FBM, 2006.  [7] PSDHRLA ARG MM RIA[R]. ALnt: PEABAREEIEEE, 2009,  [8] X3k,
Wi, JidE, S KM &R ER ARG EAE S EER[]. BMEAR, 2008, 32(22): 1-3. Liu Wenzhuo,
Tang Yong, Wan Lei, et al. Modelling and simulation technologies for large UHVDC power grid[J].
Power System Technology, 2008, 32(22): 1-3(in Chinese). [9] Ji%. HARGEH I HES - BB SRS
PrEPFACTSHEE AL (T B ST [D]. dbxt: FEMEIREOIFEEE, 2009,  [10] ARBAL, Wi, b4,
2. RIS fEsh &0 B R ], EMEAR, 2008, 32(22): 23-28. Song Xinli, Tang Yong,
Bu Guangquan, et al. Full dynamic simulation for the stability analysis of large power system[J]. Power
System Technology, 2008, 32(22): 23-28(in Chinese). [11] XI¥%, 4Hr, %, 5. MRS 4TR
AT IHAR KL T RN F SR [C]. 20084 M [H A ML TRE#S4ES, 4%, 2008. [12] AFiL, XSO, %
T 7 = K G AW A =R NI 7 VRPN (O B EA N 1 o B /6 W A K= AR HYAN T S EE RV B B RPRE S N
2W, L, 2004, [13] Wi, W ARG SIS WU AL RS AR 07 AR 5 AT 7D]. b
B P EBRFETIARE, 2002, [14] iR, AEL, XS0, L R RGO B ER]. BN
HoR, 2002, 26(9): 7-12. Tang Yong, Song Xinli, Liu Wenzhuo, et al. Power system full dynamic
simulation, part I: numerical method[J]. Power System Technology, 2002, 26(9): 7-12(in Chinese).
[15] i, XSOk, RBSL, 45, B RGBS TR EREERIL]. MR, 2002, 26(10): 1-5.
Tang Yong, Liu Wenzhuo, Song Xinli, et al. Power system full dynamic simulation, part Il: fault
simulations[J]. Power System Technology, 2002, 26(10): 1-5(in Chinese). [16] i, K¥Fr, XL
i, & BN RGEEUFENBTEMBEARAI]. BMER, 2002, 26(11): 20-25. Tang Yong, Song
Xinli, Liu Wenzhuo, et al. Power system full dynamic simulation, part Ill: long term dynamic models
[J]. Power System Technology, 2002, 26(11): 20-25(in Chinese). [17] i, XS0k, KL, 5. W
N ARG TR B VT ENFE 55891, HMEAR, 2002, 26(12): 5-8. Tang Yong, Liu Wenzhuo, Song
Xinli, et al. Power system full dynamic simulation, part IV: case studies[J]. Power System
Technology, 2002, 26(12): 5-8(in Chinese). [18] BXJtHH. JLT WL RG AT FES) A7 B I BUE S VAR A
F9ED]. Ab3: PEBAREEI, 2001, [19] PR, REAL, Wi, 45, TR S Arnoldifik
NRZGNTHRRE AT R[], E BN R4, 2005, 25034 T)): 248-251. Zhong Wuzhi, Song
Xinli, Tang Yong, et al. Development of power system small signal stability analysis software based on
implicitly restarted Arnoldi algorithm[J]. Proceedings of the CSEE, 2005, 25(Supplement): 248-251(in
Chinese). [20] Mk, KFAL, i, . BB RGN TIERE S B AT S I R [CY.
L LR 2 ) R 2R 51922005 B2 R4y, dbat, 2006, [21] fifiz. KA RGN E
PE T T R FRER AT A (D] Abst: TP EE I RAITFTBE, 2005, [22] ik, EIKAE, i, A R
TR R A 1 B R VEM L], R EAR, 2006, 30(19): 14-20. Ma Shiying, Yin Yonghua, Tang Yong,
et al. Simulation and evaluation for short term and mid/long term voltage stability [J]. Power System
Technology, 2006, 30(19): 14-20(in Chinese). [23] . T HHLSEIK R BHBAII]. BRHEA,
2007, 31(12): 47-51. Tang Yong. A discussion about standard parameter models of synchronous
machine[J]. Power System Technology, 2007, 31(12): 47-51(in Chinese). [24] %iH. HALIFEIZ HALEL
RIFREE T R[], MR, 2007, 31(10): 28-31. Tang Yong. A discussion about equations of
motion of simplified synchronous machine models[J]. Power System Technology, 2007, 31(10): 28-
31(in Chinese). [25] KJi, Wi, SKAREE, A5, ACHEMUNRERI T SR ZH00) 22 10 i I R Bl ik 0 B 5
HFIsmi[J]. HEMEAR, 2007, 31(4): 69-74. Zhu Fang, Tang Yong, Zhang Dongxia, et al. Influence of
excitation and governor model parameters on simulation of large-disturbance test in northeast China
power grid[J]. Power System Technology, 2007, 31(4): 69-74(in Chinese). [26] A#ir, X, 2=
K, A W RGRE TS T ORI RGO SN T[], MR, 2008, 32(23): 44-49.
Song Xinli, Liu Zhaoxu, Li Yongzhuang, et al. Analysis on speed governing system model for fossil-fuel
generating plant and its application in power system stability simulation[J]. Power System Technology,
2008, 32(23): 44-49(in Chinese). [27] i, K4k, BERYE, 5. HERHEM SRS ARBIRI]. HBX
R, 2007, 31(5): 34-38. Tang Yong, Zhang Hongbin, Hou Junxian, et al. A synthesis load model
with distribution network[J]. Power System Technology, 2007, 31(5): 34-38(in Chinese). [28] i,
R Y, X0k, RGO B A AR e 2 TS AMe N SRR [I]. R E AL TR
1%, 2005, 25(3): 8-12. Tang Yong, Hou Junxian, Liu Wenzhuo. The modeling of distribution
network and var compensator and induction motor in the load model for power system digital simulation
[J]. Proceedings of the CSEE, 2005, 25(3): 8-12(in Chinese). [29] EEfc, Wi, M4, 2. bk
M e B A AR (2 T N SO P AR 9], R E R AL TR 243, 2008, 28(1T1)): 79-83. Wang Haohuai,
Tang Yong, Bu Guangquan, et al. Model of STATCOM and its application[J]. Proceedings of the CSEE,
2008, 28(Supplement): 79-83(in Chinese). [30] HouJ, YinY, Tang Y. The processing method of
TCSC in the electromechanical transient analysis[C]. Proceedings of IEEE-PES/CSEE International



Conference on Power System Technology, 2002, Kunming, China. [31] EMPR. FETFVSCIHFACTSH:

EHSTATCOM. SSSC. UPFCIEEBLAIN HAFFT[D]. dbat: HEE HREDIFIBE, 2009. [32] A%, [wH$
AR5 R AN L RGN B ST TR AN D], dbat: P EEREEF R R, 2002.

AT A ) R S

1. BHOSCURIBEOUME | R 20 1R 0 |9k TR S A YR & 07 LR R 2 RS P I RS [I]. M
A, 2008,32(23): 95-98

2. F WR1EREEE B AP RS S SRTDS R AR & SEHT B RS [J]. MR, 2008,32(6): 42-
46

3. X HIE & AL KBRS E R ARG ER S EER[I]. HMHEAR, 2008,32(22): 1-3

4. WHEAIKREIFE AZEMNBE I REM R A0 E ], AR, 2008,32(18): 36-40

5. GG | CIIKAR 1 LT | 3RS AR X 2 | MR 05 | B 07 12505 BB G S 7 B R 40 M FLAE R 1 e A8 L FE A

N I [9]. MR, 2008,32(17): 1-5

6. VEARIAITK 58| A | AGE

AL FLU ) R G A HUR RS M4k

[J]. MR, 2008,32(12): 30-34
7. 3REAE X ENKAE .

R AL/ B L A7 BB AR 9T
[J]. M EA, 2007,31(23): 1-5

8. TIBAE ZEPHR BEHE dtil E¥ ks i L TRTDS/CBuilder ) HL#E - L HLE &SR & 92N B 73],
MEA, 2009,33(11): 33-38

CE PR (TR A AT OO A 5, WA RRCR S AR TR BRIV A AR AW A7)

7wt R A 4 au
=
max shoes a
air max sale
nike max 3¢
2009- 2009 nike mr

Copyright 2008 by HiRH; A



