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Review of hybrid simulation interface technology for power system of large-scale
power electronic equipment access

XIONG Jiazuo', ZHANG Neng?, ZHAI Dangguo', LI Yuanyuan', LIU Zhengyan', WEI Jianxin'
(1. Xi’an XD Power Systems Co., Ltd, Xi’an 710077, China; 2. School of Electrical Engineering,
Wuhan University, Wuhan 430072, China)

Abstract: With the expansion of power grid interconnection and the access of a large number of power electronic devices, in
order to fulfill the need of analysis requirements of complex power system simulation after power electronic equipment
accessing, it’s shown that adopting hybrid simulation of combining electromechanical transient simulator and electromagnetic
transient simulator can solve the scale, velocity and calculation precision of system simulation. The developmental history
and current situation of electromechanical-electromagnetic transient hybrid simulation are discussed and the existing
domestic and foreign hybrid simulation platforms are comprehensively summarized. On this basis, the interfacing technology
of hybrid simulation is discussed in four aspects: equivalent model, data conversion, interfacing location selection and
interaction sequence. The connotation, technological difficulties and main problems of each aspect are introduced. Finally,
this paper proposes the probable development direction and relevant problems of hybrid simulation technology in future.
This work is supported by National Natural Science Foundation of China (No. 51307126).
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Fig. 1 Two schemes of hybrid simulation
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Table 1 Main technologies and characteristics of three hybrid simulation platforms
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Fig. 2 Diagram of trans-information in hybrid simulation
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Table 2 Technical comparison of two network dividing modes
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Fig. 3 Location selection scheme of hybrid simulation interface

TR . B RN W5 AL H RS
TR D7 EHORE 73 PR L B A B AT S AR G
DLRETF-4 1 407t B i g e et e I, 24
LT A8 DM AT U FEL I RS AN S A o 2 A
R SRS AR GE AT LI 75 S I
(AT R 2 (M Bl 10 70 W2 T ) o SR [40]
& HRs 23 AL B P AL B 1) AU 2 G S 1A (1) )
I, HLRCE M e et R i T ke 0 R 4eh
(FIAZ 5~ W0 205 10 B S 2 1 AT i W 4% DA AR 1 A
2o AEIRXAERI T ICT, WU 1 R 2 AL AR 13 55
IO S LR WL R S ONSS RE R B )20 AU M 2%
(KI5EHEAE R, R W 1 AT R 7y W A )
AR R VA RENSAT ROt PRI U7 P25 1R
o SEIN AT BRI ARSI R 72 R B K )

IR PR 23 A 5 A AR A ) S I 9% ALk ) 4
F R AL R Dl o 26— T 2200 T H % 1 Ak
RAZ WP ARIESZ I S = AANK R A5 3
MIBICITAR, X b 2N 2 FEAR A FOREE 1 Jim 73X
T 7 TCTEAE SR RGP SEBL, S B AR
o IR S 2 2% T SEbs REMIE T
SRR TE, 1290 W SRR UEAE S B I ] 42
FHEPIEAN KRR, [A] B JCVE BT = AHAS A

ARG G R R B R, SRR G R AR
TS VA 7> M AL E . JT ARG S R A&
FIBFFETT LAk 70 W e A il e PR Ao, 5B
T T RS IR D7 RS R I Ji PR Ao 1 05 52
WFFTE
2.4 XERF

LB ST ED K O = 0, R,
10 ms, 111 FLREEE A7 BB KU oAb 4, I SR
BN 50 pso 1P T EH D KAFAEAR R 2257, A
i 2 PR AZ L IR SRS R T 2 IR B AL L
VA1 B B A ELIN B — T LAY Sy WA . o
AT P AIFATIN PP o H AT LN PP I A — O R ik
PO SR, 55— ARG T2 A TSR
A, WA ER . WORATIN P 107 TCVE
ARG VIR R . JHATI RPN, P AE T
BRI AN LA, AERE (A8 H I A2 gl BT
A RARDO ST (07 BB AT R 250 TIN5 2T
LAHE AL SN (R B SK o [ B AT IS et A7 AR L P Bl
s UV IFAT IR AL L 1 5 m S5 AR T
57 35 M he N o 7 S U =R A PRGN g R R G e
Kl AERGAE TRGSTHEILT, TP A A iR
%, MEER. BN T EmE®. LT
AP IR A UT R AL, — SRS S S
PR AP, IS AT I R AT I )7
PRAEJT IS, TAERF AR BN ABEh i e b R
AT IR ASRE S BLRE o 27k h o) Wik s &
ey I RO SR LK SR IS TR e M2 45 ) A
feidt— D ke X IHTIN AR I S AFRZEM
72 R, SCHR[44188 HH— P ARE KAZ T K
MRS DL RO KA B T7 3, TiAE i ol



-158 - ® LRGP B R

PR AL T R S L T RS
AR P 1ol 28 G 1K) B 28 T oL 39 2 B RN B Al
Ho HUEIRII TN KRBT FORS R AT YA
P, DKM AL ST S AR B0
KRG o RN AT L HUR AR e AR 53R
D7 ERG BEAN] BSR4, A fr it — 2P 1Y
W,

HATIN P BATARGF (RS2, R R o A I
FFATI ey sAFAE P EE I R R, XTI A b
ORI AT I A MRl 58—l ok e S ] 47 R
FHATHIAZ TN Y, PRAE TR 07 5™ R R S
S5 P A iR SRR Y] AR AT A F AT R R £ A TN
o PR AL SR R HE, I
FETCTA T ARG O FAERATE 5 S PER P R, B
TR )7 AT AL B 1 R AR b 5
PO RV IR, Tk RAR S
SRS b S RN BRAR T AT L A
Jei W R Tl e R AT A LA B, A SR
P EAERAR. o AMERR R I 2 R Ja R 4t
PR R AR, A7 H 4 SR Al — S0k
PR SAR R ARR S, % DA AR
FERS ZACTHIER, + 3 AR T4 R GORME— 2
WSk, bl G ECE SR AR AER . G
D7 FEE AT TN e AN RE AR AR AS LAV 2 T i
Yo, BT A B RE SR RO R ]
Ao 7O FEAS TN LAl BT AN eI
0 e L PR
2.5 REMERKERESE

X FIRG U BB AKA T AT W R 5 e
D15 R A B s S E ARG =
2.5.1 A FEEh A HeTIR A

RPN ER) ko OGN PR EC WA
SR SRAEAR I 0ok el R G
17 BB SRR T AW L B - KB & T
FEMIELATE, SAF RGN IR e b 431 73
B, SLA/NN N TR R RSh AR, SCBUE R
PRI ) RGBSR A SEIN T . Al R sl 4k
TG T RS A U R AR e i ) RS
SNASRFPE RN, HEAT HHCREAE 7 At Ay 1 2 A NV ) 2
PRUE R Bt S .

A LA RE AT B, DU P AR5 4 U
IR D) NV E S T TR UE, SEELL
HUEFAS 5 PRI G 2) SEBEHL - TR &
P HAAR I A 1) SRR b S R h 07 H
P HERAIY L A BB a0 E BRI P L
B )L

A B & =R R R A A R, O TR
JUE SR, BUHEIER . X THUEF LR
RS, RSP TR Sk, A THE T
AR H IR R G E T w0 2 B, RS
%, TCIEIE N RGARE T FE LA AE I 38 N 10 4 35 4
Ko WA R PRI SVEAFAE RV SR S . R
SR ) R WY, RN A A
VI

A8 T LI R RS R RO, B AR T
TSRS PR Bk UK, S BORS FE T A  RE )
A B 25 FRE s AR K . A AAAELL N LT
[T PR AR ARHE 25 o 1) A7 AE R FENLE) ) R G it
TEdn, o EAMEOR s, AMESTHLA
GREME ATV . TR SR K LB T &R
GRRT T 2) B4 s K R LR e
IR 28 R RO, 0T LA A S I Ay v i B
AT D9
2.5.2 WL A5 EOR A 1 1)

Bl & IO BRI N, R iy R A B3 A HEL 28
AN R DA B RE gy« HEBDYR AR 1) R R R
{4 ) R IFAEZ A Fh PR BE T A AR AL AT VR A2 1)
= W 1 BB G el 4 R ) | B e SRV 2
SUBAT M ESHORBERS Ak HL ) REE) “ R Befe”
PR B -F RIRA T EM ARG E RS S
HLHLH A GRS Z (M)A B2, S )
WA BIREEA R s . M E R T ESE RS
A, e B BTN I B R G A,
PV ELI, RIS RGN Shfh 2= ek )
() [) 20 SRS, A2 RSN 50 25 Wi I3 1) 72 e P L -
R AT B O ), A5 B LA LA
TR DB E G 2) ESERR AT R
T 3) SERNR AR A . TR O Bl
A B TR) [ 2 ) A A DS X T HLE -
MG ASTRA T E, 1l LAFE R 5 N5 B &
45, LW E RS SE BT ERAENES,
B M (s B RGN ) RGN, 3208 AL
- F BT TR A O B IR TE

3 g

ARILCEGR T B ARG - B SRS
PSR RE DT SLABLR, B4 T DR RS 4TI
PUHR-HURE B 2S5 BT 58, JF BB T e M
R 52 R TRG I HA DB 1 b
AR B Hdaked, O EMAZ LY,
BT T A SRR A SR R 730 S I
s P T T RE 2D AR IR i) 7R R RE RIS S B



ab 2o S A
REFAE, &

KRB ) 7 B 265 N K PR ) SR GEIR 0 B L BOR Eid

- 159 -

X TIRA T H AR RETT M BEAT T .

1) 0 P R AR, 20 v 1 R A
{E, FDNE Jy XA EEAE I LEB o i T e Bl
J73 BT KT IV ) A B AR A7 R T e 0
B/ (RN < [ R R R (e DR AT
BN SRR BPEREAT T 0 8. AAAERG = HIAXS
CNE | SV B RN 5 T N T B RV QR
HSH ARG AR IR E 711

2) SEHRIAHESE U VE . RFLE FAT 2%
PR PR 5645 FL RO A, S T AR
BT PR KSR B e 4 5V BT R A B
TR BN VRS R P v

3) J3 Mok EEAL - FERE VS & 07 B 4% D P R AL
BN FPI7 S IIPCE T & 6 USRS N 05 BORS
UGN PER ST T2 T RS MG SR A
M RE L ) 73 W B AT VA RERS A B T T s i Ve
SRS )P R

4) JER TR A HAKMI A T )= W15 B
RE T e RS IR G I . BAi T T 4%
F I SSBEROA, G 22 7T I 6 X e R R A
KREIN R, AN A DT E R R JESLHBE T 7510
SE 3k
(1] W7, 3EW, LRT, 55 W RS HAR K

K IERaFI]. v E LR 2AAR, 2014, 34(13): 73-75.

TIAN Fang, HUANG Yanhao, SHI Dongyu, et al.

Developing trend of power system simulation and

analysis technology[J]. Proceedings of the CSEE, 2014,

34(13): 73-75.

(2] W%, H5, 0. B RGEE RS I IEREE

R[], BMEIAR, 2006, 30(13): 38-43.

LIU Yongjun, MIN Yong, LIANG Xu. Overview on

power system digital hybrid simulation[J]. Power System

Technology, 2006, 30(13): 38-43.

(31 XUJE, Zeuik, G, /A E KK R 20 ) A

HUBR I fe K D 2B A7 AT FT[T]. W R GRS 5 4%

i, 2016, 44(5): 141-144.

LIU Dan, LI Qiang, FENG Chengchao. A simulation

study of small direct drive type permanent magnet

synchronous generator fast maximum power tracking[J].

Power System Protection and Control, 2016, 44(5):

141-144.

(4] EH, K32 B RGN A- LR AR A 0 B

R[] HARMEE TR, 2009, 25(4): 5-10.

WANG Zhe, ZHANG Hao. Technology of interfaces for

hybrid simulation of power system electromagnetic

electromechanical transient process[J]. Electric Power

Science and Engineering, 2009, 25(4): 5-10.

(6] #vE, MW7, M, 4% T RTDS/ CBuilder FIHLHL

PR BT AR 15 LR I BSEIT 5 [0]. BARAE ), 2016,

(6]

[7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

33(6): 51-55.

YANG Yang, XIAO Xiangning, TAO Shun, et al
modeling  for  hybrid
electromechanical and  electromagnetic  transient
simulation based on RTDS/CBuilder[J]. Modern Electric
Power, 2016, 33(6): 51-55.

HUANG Q, VITTAL V. Application of electromagnetic
transient-transient stability hybrid simulation to FIDVR

Research on interface

study[J]. IEEE Transactions on Power Systems, 2016,
31(4): 2634-2646.

TR, B, RPECK, A S XRIZIZ BHE
W LR A 07 FLAR D). W) R GRS i, 2015,
43(23): 63-70.

DING Maosheng, WANG Hui, SHU Bingcheng, et al.
Electromagnetic transient simulation model of multi-send
HVDC system with wind plants[J]. Power System
Protection and Control, 2015, 43(23): 63-70.
HEFFERNAN M D, TURNER K S, ARRILLAGA J, et al.
Computation of AC-DC system disturbances, part I -
interactive coordination of generator and convertor
transient models[J]. IEEE Power Engineering Review,
1981, 1(11): 15-16.

TURNER K S, HEFFERNAN M D, ARNOLD C P, et al.
Computation of AC-DC system disturbances, part II -
derivation of power frequency variables from convertor
transient response[J]. IEEE Power Engineering Review,
1981, 1(11): 16-16.

TURNER K S, HEFFERNAN M D, ARNOLD C P, et al.
Computation of AC-DC system disturbances, part III -
transient stability assessment[J]. IEEE Power Engineering
Review, 1981, 1(11): 17.

REEVE J, ADAPA R. A new approach to dynamic
analysis of ac networks incorporating detailed modeling
of DC systems, part II[J]. IEEE Transactions on Power
Delivery, 1988, 3(4): 2012-2019.

ANDERSON G W J. Hybrid simulation of AC-DC
power Christchurch:
Canterbury Electrical & Computer Engineering, 1995.
WU Y H, DONG X Z, MIRSAEIDI S. Modeling and
simulation of air-gapped current transformer based on

systems[D]. University  of

Preisach theory[J]. Protection and Control of Modern
Power Systems, 2017, 2(2): 111-121. DOI: 10.1186/
s41601-017-0046-0.

SU H, CHAN K W, SNIDER L A, et al. A parallel
implementation of electro-magnetic electromechanical
hybrid simulation protocol[C] // IEEE International
Conference on Electric Utility Deregulation, Restructuring
and Power Technologies, 2004, Hongkong, China: 151-155.
SU H T, CHAN K W, SNIDER L A. Parallel interaction
protocol for electromagnetic and electromechanical
hybrid simulation[J]. IEE Proceedings—Generation,
Transmission, and Distribution, 2005, 152(3): 406-414.
LR, MOy, MFEME, 5 B RERMES-ILE



- 160 -

® LRGP B R

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

B AR PR I SEILI]. BMEA, 2006, 30(4): 6-10.
YUE Chengyan, TIAN Fang, ZHOU Xiaoxin, et al.
Implementation of interfaces for hybrid simulation of
power system electromagnetic electromechanical transient
process[J]. Power System Technology, 2006, 30(4): 6-10.
HRERE, W7, MFEME, 5 ) REBMES-HIE
YRR A D ERMN A BMEAR, 2006, 30(11): 1-5.
YUE Chengyan, TIAN Fang, ZHOU Xiaoxin, et al.
Application of hybrid simulation of power system
electromagnetic electromechanical transient process[J].
Power System Technology, 2006, 30(11): 1-5.

SBEH. HT PSCAD/EMTDC [#HL ) RGN AL
HLEE AR A T E[D]. Rt RS, 2005: 14-29.
E Zhijun. Implementation
electromagnetic hybrid simulation for power system
using PSCAD/EMTDC[D]. Tianjin: Tianjin University,
2005: 14-29.

WD %, L) RGN AN R AR A U7 B EOR
IBFFI[D]. JEat: HHER, 2006: 34-88.

LIU Yongjun. Study on power system electromechanical

electromechanical and

transient and  electromagnetic  transient  hybrid
simulation[D]. Beijing: Tsinghua University, 2006:
34-88.

Mrés, A, RHEF, % T ADPSS W&k HR
R RGN S-SR G ITTR]. IR
GefRyr 5, 2013, 41(12): 136-142.

CHEN Lei, ZHANG Kanjun, XIA Yongjun, et al.
hybrid
simulation on HVDC power transmission system based
on ADPSS[J]. Power System Protection and Control,
2013, 41(12): 136-142.

EH. BT RTDS (1 - HL T AR A SN B4 1
WD) dbxt: bR, 2010: 12-22.

WANG Zhe. Research of interfaces based on RTDS for
hybrid electromagnetic
electromechanical transient process[D]. Beijing: North
China Electric Power University, 2010: 12-22.

TRAI, Rk, $8F, 5. SMRT A8 B 5y W IE A5 S
P HAE R B EOR 5SS BL[]. M LR, 2015,
9(1): 39-46.

ZHANG Shuqing, TONG Luyuan, GUO Qi, et al. Key
techniques and implementation of SMRT hybrid real-time
simulation employing AC /DC partitioning scheme[J].
Southern Power System Technology, 2015, 9(1): 39-46.
R, AR, £ 4 JET RT-LAB IALH- UG &
TR A SE 07 B HAE MMC-HVDC iR ). A
FLI, 2016, 4(3): 312-322.

ZHU Lin, TAN Wei, WANG
Electromechanical-electromagnetic

Electromechanical-electromagnetic  transient

real-time  simulation  of

Jia, et al
transient real-time
simulation based on RT-LAB and its application to
MMC-HVDC[J]. Smart Grid, 2016, 4(3): 312-322.

MIRZE, L8, B35, 45 f ) RGEHL AL AR LT

BRSO S B &g A sk, 2006,

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

30(11): 44-48.

LIU Yongjun, LIANG Xu, MIN Yong, et al. An interface
algorithm in power system electromechanical transient
and electromagnetic transient hybrid simulation[J].
Automation of Electric Power Systems, 2006, 30(11):
44-48.

R, g, H T BIR RSN RERT ST S
. ERLEHECA, 2004, 30(11): 18-20.

WU Ye, YIN Weiyang. Equivalent calculation for study
of the dynamic performance of DC system[J]. High
Voltage Engineering, 2004, 30(11): 18-20.

HAN X, ZHANG H. Power system electromagnetic
transient and electro- mechanical transient hybrid simulation
based on PSCAD[C] // International Conference on
Electric Utility Deregulation and Restructuring and
Power Technologies, November 26-29, 2015, Changsha,
China: 210-215.

RS, R E, i, 5. B AN R AL R
& - WHCE ARG T E D). P E AL R AR,
2010, 30(13): 8-15.

LIU Wenzhuo, HOU Junxian, TANG Yong, et al.
Electromechanical transient/ electromagnetic transient
hybrid simulation method considering asymmetric faults[J].
Proceedings of the CSEE, 2010, 30(13): 8-15.

EREE, MU, MG, &5 HANBES S BEES
BERLEARATR 73 T i LE AL (0], WD RGeS 45
i, 2013, 41(19): 17-23.

WANG Tianyu, LI Longyuan, HE Peng, et al. Comparison
between electro-mechanical transient model and
electromagnetic transient model of DC in low frequency
oscillation analysis[J]. Power System Protection and
Control, 2013, 41(19): 17-23.

MivE, HWT, BRI, S — Moyl t R A TR
AN RS PG M ST R[] N RG RS
ik, 2016, 44(21): 71-76.

YANG Yang, XIAO Xiangning, TAO Shun, et al. A
three-sequence external
realization for electrometrical and electromagnetic hybrid
simulation[J]. Power System Protection and Control,
2016, 44(21): 71-76.

AR, R0k, KA, A BET RN K M 2 A
HLRG- L PO A AR VR 5 U (D). o L R 24,
2012, 32(16): 107-114.

ZHANG Yi, WU Wenchuan, ZHANG Boming, et al.
Frequency dependent based
electromagnetic and electromechanical decoupled hybrid
simulation[J]. Proceedings of the CSEE, 2012, 32(16):
107-114.

LIN X, GOLE A, YU M. A wide-band multi-port system
equivalent  for digital
simulators[C] // IEEE Power & Energy Society General
Meeting, July 26-30, 2009, Calgary, Canada, 1-1.

skif, RICHE, KA, SE. ALEE-HLAE R AT A

system equivalent and its

network equivalent

real-time power system



ab 2o S A
REFAE, &

KRB ) 7 B 265 N K PR ) SR GEIR 0 B L BOR Eid

- 161 -

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

PR AR AR DG P 48 - E D], T E L DR 2R, 2012,
32(13): 61-68.

ZHANG Yi, WU Wenchuan, ZHANG Boming, et al.
Frequency  dependent network  equivalent for
electromagnetic and electromechanical hybrid simulation[J].
Proceedings of the CSEE, 2012, 32(13): 61-68.

MEER A AV D, GIBESCU M, VAN DER MEIJDEN M
A M M, et al. Advanced hybrid transient stability and
EMT simulation for VSC-HVDC systems[J]. IEEE
Transactions on Power Delivery, 2015, 30(3): 1057-1066.
BRIGAG, FaL, Mk, & mi-IOR SRS U B
A8 B A R BRI PE 23 M (0] i T B BT H R, 2016,
35(5): 1-7.

CHEN Pengwei, TAO Shun, YANG Yang, et al. Analysis
of  transinformation  limit electromagnetic
hybrid Advanced
Technology of Electrical Engineering and Energy, 2016,
35(5): 1-7.

D, SR, BERE, S TN I B A e A
SRR ER VS TTVA[T].  E AL DR AR AR, 2010,
30(34): 63-68.

TANG Yong, YI Jun, HOU Junxian, et al. Calculation
method for Thevenin equivalent parameters based on

for

electromechanical simulation[J].

time domain simulation[J]. Proceedings of the CSEE,
2010, 30(34): 63-68.

BPUBZR. 5T RTDS HIAZ EI AR 58 5 H0 707 505 1
R SCID]. fhE: Ak IR, 2009: 34-65.
JIA Xudong. Research and implementation of real-time
digital simulation method of AC-DC power system based
on RTDS[D]. Baoding: North China Electric Power
University, 2009: 34-65.

VRHS, 4, FERMY. BTN Hanning % %4 DFT 53k
(RMATVA]. HJT A B BE#, 2010, 30(11): 73-74.
XU Min, WANG Xi, CHENG Fengming. Frequency
measuring based on Hanning windowed recursive DFT
algorithm[J]. Electric Power Automation Equipment,
2010, 30(11): 73-74.

Wave, HWT, BRI, A — Rl bR PR SRR SR
JALMBEFEN]. T HAERT AR, 2016, 35(2): 1-6.
YANG Yang, XIAO Xiangning, CHEN Pengwei, et al.
Research on fast matrix pencil method for phasor
extraction[J]. Advanced Technology of Electrical
Engineering and Energy, 2016, 35(2): 1-6.

WvE, T, BE, 5. % RETEm AR B dg-120
Rk VA MLAE IR A U L h R N [0 O ik,
2016, 37(6): 43-48.

YANG Yang, XIAO Xiangning, TAO Shun, et al. An
improved dq-120 algorithm considering decaying DC
component and its application in hybrid simulation[J].
Electric Power Construction, 2016, 37(6): 43-48.

BRI, SRARIR, 2afRlibd, <% SMRT LB IR A S
I )7 BCAZ - A 43 P B R BF T [0]. BT LR,
2015, 9(1): 47-51.

[41]

[42]

[43]

[44]

[45]

[46]

OU Kaijian, ZHANG Shuqing, TONG Luyuan, et al.
Research on the AC/AC SMRT
electromagnetic transient and electromechanical transient
hybrid real-time simulation[J]. Southern Power System
Technology, 2015, 9(1): 47-51.

5K 35t W], PSASP 5 MATLAB 14 17 507 122 S L
[D]. dba: AL IR, 2015: 17-40.

ZHANG lJingming. Research on co-simulation method
and applications of PSASP and MATLABJ[D]. Beijing:
North China Electric Power University, 2015: 17-40.
P45, Ve, BRIt 45 - ARG U Bk
FEAGIBALEL AT HT[I]. B 77 FLM R, 2015, 9(9): 92-97.
LI Wei, YANG Yang, CHEN Pengwei, et al. Analysis on
error mechanism for electromagnetic-electromechanical
transient hybrid simulation[J]. Southern Power System
Technology, 2015, 9(9): 92-97.

feroh. BT BT HOR LA - R TR S U
WD), T M: T K%, 2015: 38-53.
GAO Su. Study on the electromechanical
electromagnetic transient hybrid simulation for power

interface in

and

systems based on socket techniques[D].Guangzhou:
South China University of Technology, 2015: 38-53.
Wik, MW, B, A5 2 m-Hl e ARG
S LR VER S ). B DR AR, 2017,
32(4): 231-240.

YANG Yang, XIAO Xiangning, TAO Shun, et al
Multi-port technique and application of
electromagnetic and electromechanical transient hybrid
China

interface

real-time  simulation[J].  Transactions  of
Electrotechnical Society, 2017, 32(4): 231-240.
WZE, Exy, G, fF. HODAME IEE R RE AT
JHEEERI). RS B3k, 2015, 39(23): 33-42.
TANG Yi, WANG Qi, NI Ming, et al. Review on the
hybrid simulation methods for power and communication
system[J]. Automation of Electric Power Systems, 2015,
39(23): 33-42.

RBAL, ERER, 58508, 45 B RGed M i
HEWPIUIR G ], o e, 2015, 36(12): 22-28.
SONG Xinli, WANG Haohuai, SU Zhida, et al. Status
and prospect of unified dynamic simulation technology
for power system[J]. Electric Power Construction, 2015,
36(12): 22-28.

Yrfs HER: 2017-05-07;

{&El HHF: 2017-09-12

EEEIT:

REA1981—), F, TRIF, ARG @A LRM B

R % %; E-mail: powersic@foxmail.com

ROA19940), F, MEHRAE, MRFT@AL)F

Gty L5 #AE

i 1oy

EtE (1987—), 5, SR IARF, AR F O AHATHE
WA B ARG AR
(4 £3rm)



	DOI: 10.7667/PSPC170678 
	大规模电力电子设备接入的电力系统混合仿真 
	接口技术综述 
	Review of hybrid simulation interface technology for power system of large-scale 
	 power electronic equipment access 
	SONG Xinli, WANG Haohuai, SU Zhida, et al. Status and prospect of unified dynamic simulation technology for power system[J]. Electric Power Construction, 2015, 36(12): 22-28. 



