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Tab. 1 Test parameters of MMC back-to-back system
24 HfH 24 Kl
SEHLE/ kV 10 W%/ He 250
3= Br-g=X
TIREE/ KV 19 ﬁ%ﬁw{(’_‘ﬁi 17.3
/ (Lemin™")
R/ MW 58 WEEIREE, C 13
P 0.85 WAL, % 64
TR KV 24

f‘ /
OV
VYY) ]
/ | \ F

‘}M\‘r\‘\‘}”“\fij
st

EERORRRRN
000 005 000 005 0.10
t/s

(a) TR B0 R IIE

T/C
O =W B Loy 00

1 1 1 1 1 1 1
20 40 60 80 100 120
t/ min

(b) BEH/KIE 2

60
50 -
40
30 -
20

T/C

0 1 1 1 1 1
0 20 40 60 80

t/ min
(c) IGBT2JE ML IEEE
B7 5K (3R 2100 A)
Fig. 7 The test waveform in 2100 A
Fe AU LR OB 1A 7 (a) 7R | B R AR S
WA AL 1, =2.107 kA, 7 IGBT ¢ Tt 45

1 1
100 120

AR HLTL N 2.100 KA BT, Al T, A8 S ERE U,
=1.5 V, T, # T,/ & R, =0.000 717 Q,D,
D, il A ERE U,=1.75 V, D, 1 D, fl A H B R, =
0.000 417 Q, FRSCrh AR TR 7 s, 4 10 L O
L AGBT ZHURCAX (12) , 1HE TR A IGBT
MBS T IFE N 9.630 kW, Horb IGBT1 (T, il
D,) B EHFE A 2.497 kW, IGBT2 (T, #1 D, ) fit
BIFE N 7.133 kKW,

TR KR 229 O Qi 7 (b) Fis , i)
WA PR K IR 22 E 1 8 °C il A3
A K ) L R T T R 1) BB FE Ty 9. 688
kW, R F B AR IR 56 T A= AL o 2544
SEPAFE, BT LA T BE 0 T 5 450 FE 25 LU S B i R
AN, 2 2 AN HL S BRSSP URE A S PR FE Y
LA, P R

®2 BERITERFEMIIRRFENLLR

Tab. 2 Comparison of theoretical
calculation loss and actual loss

B/ kA BEHUKIEZE, C HARRE, kW SEPRFTFE kW

0.600 2.15 2.544 2.604
1.100 3.82 4.563 4.626
1.600 5.73 6.871 6.939
2.100 8.00 9.633 9.688

H FARaASET IGBT2 My FER: =, B LA T8 iy
#B IGBT2 B4 2 e 1, XA IGBT 0 B 4
TG AT ASE A 7 (¢) BRI IGBT2 HYJEMR
TREE A (14) 155 IGBT2 452K 78 °C , i
RIS SR R 45 °C, W IGBT2 B 45 IR 23k 3
110 °CZefq , [HIATE IGBT 38 22 4 N .

5 4%k

SCHOX MMC BEERFR S I 64T T 43 M, 45 1
T —Fh MMC FHEE IGBT 5 FE A4 5 A0 B8 T 5
T BSR4 R S IR 45 R T iR, H R
IS THAAAE —E D 22, 25 SR T B 45

HE AT T
SEXM.

(1] % B, B E:, BN, % M ERmB RS M]. dbat.
BUBE Toll H At , 2013 :1-25.

XU Zheng, TU Qingrui, GUAN Minyuan, et al. Voltage source
converter based hvde power transmission systems[ M ]. Beijing:
China Machine Press,2013;1-25.

[2] AHON, T B MMC 2% 14 T U0 b 2% 8 0 U 190 2% fik e
M EAR L TR [ T]. W7 A B ki % ,2012,32(12) : 1-5.
GUAN Minyuan, XU Zheng. Direct voltage control of MMC
based VSC-HVDC system for passive networks [ J]. Electric



133

R 45 . MMC I FREH IGBT #iFE S 45 18113

[3]

[4]

[10]

Power Automation Equipment,2012.32(12) :1-5.
B BRIEOR. R IR AR B B AR ERR (]
HLUEH A ,2007,33(1) (1-10.
XU Zheng, CHEN Hairong. Review and applications of VSC
HVDC[]J]. High Voltage Technology,2007,33(1) :1-10.
AR, BT R R A Y R B A R EOR (M. b
AU A A, 2010.
TANG Guangfu. Voltage source converter based hvde power
transmission technology [ M ]. Beijing: China Electric Power
Press,2010.
BN, PR L MMC B VSC-HVDC Z 40 %5 L 9 1 1k
PRI LT AR, 2011,31(12) :9-14.
GUAN Minyuan, XU Zheng. Optimized capacitor voltage
balancing control for modular multilevel converter based VSC-
HVDC system [ J].Proceedings of the CSEE,2011,31(12):9
-14.
XV, EiRfe, £ B OR[R S5 i I YA I A4 SRR X L
SEAT L] I RGP 4, 2013,41(6) :105-110.
LIU Jiantao, WANG Zhihua. WANG Ke.Comparative analysis of
losses of voltage source converters with differentstructures[ J].
Power Systems Protection and Control ,2013,41(6) ;105-110.
ROHNER S,BERNET S,HILLER M, et al. Modulation, losses,
and semiconductor requirements of modular multilevel
converters [ J ]. IEEE Trans on Industry Electronics, 2010, 57
(8):2633-2642.
TU Qingrui, XU Zheng, XU Lei. Reduced switching-frequency
modulation and circulating current suppression for modular mul-
tilevel converters [ J ]. IEEE Trans on Power Delivery,2011,26
(3) :2009-2017.
ZHANG Y,ADAM G P,LIM T C, et al. Analysis of modular
multilevel converter capacitor voltage balancing based on phase
voltage redundant states [ J ]. IET Power Electronics,2012,5
(6) :726-738.
RO A L. TSR IR T 1 AR AL £ L T 4 i
i 1 L O A R R AE PEAG [ ], LR HOR, 2012, 38
(6) :1506-1512.
TU Qingrui, XU Zheng. Dissipation analysis for MMC-HVDC
based on junction temperature feedback method [ J]. High
Voltage Engineering, 2012,38(6) ;1506-1512.
2 ORCRZN, AR, S R R AL £ T e A
[E1) S ik fk 5 P ] B3 P [ 0] W R R, 2011, 35(5) -
59-64.
LI Qiang, HE Zhiyuan, TANG Guangfu, et al. A generalized

algorithm of space-vector PWM for a new type of modular mul-

[12]

[14]

[17]

ti-level converter[ J]. Power System Technology,2011,35(5) .
59-64.

KB XA ARG AF. R 2 B A R A B
TR AT AT [T ] FEINE R ,2012,36( 11) 1 198-204.
SONG Qiang, LIU Wenhua, LI Xiaoqian. et al. An analysis
method for analysis on steady.state operating characteristics of
roodular muhilevel converter [ J ].Power System Technology,
2012,36(11) :198-204.

TOMAS M, HANS P N, STAFFNA N. Loss comparison of dif-
ferent sub-module implementations for modular multilevel con-
verters in HVDC applications [ J]. EPE Journal, 2012, 22
(3):32-38.

YANG L, ZHAO C, YANG X. Loss calculation method of
modular multilevel HVDC converters [ C ] // Electrical Power
and Energy Conference. IEEE, 2011.97-101.

BT RO AL, A SR SR AR BOR IR AL
22 L P4l b L A T A R R (0. TP L AR A,
2011,31(21) :48-55.

ZHAO Xin,ZHAO Chengyong, LI Guangkai, et al.Submodule
capacitance voltage balancing of modular multilevel converter
based on carrier phase shifted SPWM technique [ J ].
Proceedings of the CSEE,2011,31(21) .48-55.

XU D, LU H, HUANG L, et al. Power loss and junction tem-
perature analysis of power semiconductor devices [ C ] //
Industry Applications Conference, 1999. Thirty-Fourth las
Meeting. Conference Record of the. IEEE, 1999.729-734.
2 OBRLPE OME BN, SF. BIb 2 B PR R A R
SRRAEAT IS L], I RS A 1k, 2016,40(4)
85-91.

LI Qiang, PANG Hui, HE Zhiyuan. Analytic calculating met-
hod for loss and junction temperature of modular multilevel
converter [ J]. Automation of Electric Power Systems ,2016,

40(4) :85-91.

=4

fii g

BRI (1986—) , J Wi, TALN, M3
F M B A B R TAE (E-mail ; yingx @ nrec.
com) ;

REGHR(1985—) , J5 M, TR, e
Fe B e i 2 R T AE (E-mail ; zhuml @ nrec.
com) ;

MR (1978—) B3 Wi, mg AR,
PINES SRR T IS St T | B R
Fi AR TAE (E-mail ; xieyy@ nrec.com) ,

(T#% 150 )



e H) ALK 150

Impact on DC Bias Magnetic of the Power Transformers by Grounding

Electrode Current of +1100 kV Guquan Convertor Station
LIU Congfa', YIN Fei*, ZHOU Nan’, WEI Dejun', LIANG Ming'

(1. Southwest Electric Power Design Institute Co.,Ltd. of China Power Engineering Consulting Group,

Chengdu 610021, China;2. State Grid Xinjiang Economic Research Institute, Urumqi 830002, China)
Abstract ; This paper studies the influence of DC bias on transformer and substation grounding grid around the grounding pole of
+1100 kV Guquan converter station. The DC bias current distribution of transformer in the surrounding AC power grid is
analyzed,and the corresponding DC resistance network coupling model is established. At the same time, on the basis of the
above research, combined with the withstand current limit of transformer DC bias, the corresponding DC bias control range and
DC bias control scheme are proposed,and the reference for the location of grounding electrode in east China is provided.

Key words : grounding electrode current; transformer; DC bias magnetic
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Research on Access Engineering Exploration Test System of

Power Wireless Private Network Communication Terminal
CAO Jing', BIAN Yuxiang®, FENG Bao®, LI Cheng', DING Shichang', TAN Jun', ZHU Xuanpei’
(1. State Grid Jiangsu Electric Power Co., Ltd. Information Communication Branch, Nanjing 210024, China;
2. NARI Group Co., Ltd. Information and Communication Technology Branch, Nanjing 210003, China;
3. Nanjing University of Posts and Telecommunications , Nanjing 210046, China)

Abstract: At present, the power wireless private network communication terminal access to the engineering exploration process
usually adopts manual recording and camera recording methods to record the data of the engineering exploration, which leads to
the difficulty of data sorting and high error rate in the future. In order to improve the processing efficiency of engineering
exploration data, taking the construction of Jiangsu power wireless network as an example, this paper analyzes the
characteristics of power service demand, expounds the present situation of power wireless network construction and terminal
access engineering exploration, designs the comprehensive and practical testing system of engineering exploration, develops the
corresponding " YiGongKan" APP software and the back-stage data management system. APP software can upload the
engineering exploration data remotely, and the back-stage data management system can modify and delete the engineering
exploration data. The APP software and the back-stage data management system truly realize the no-paper process engineering
exploration process, accelerating the informatization construction of engineering exploration.

Key words : power wireless private network ; terminal access engineering exploration; index system; APP
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A Calculating Method for Loss and Junction Temperature of IGBT Based on MMC
YIN Guanxian , ZHU Minglian , XIE Yeyuan , JIANG Tiangui
(NR Electric Co., Ltd., Nanjing 211102, China)
Abstract: The electrical stress of high voltage and high current is the characteristics of the sub module base on MMC. And
IGBT is the key component of MMC module. A calculating method for loss and junction temperature of IGBT base on MMC is
very important to the heat design and type selection of IGBT in MMC engineering application. Firstly, the stress of the module
under steady state operation of MMC is analyzed. Secondly, a method for calculating the IGBT loss and junction temperature of
MMC module is given with current and sub module switching and junction temperature estimation model. Finally, the
calculation method is verified in the back to back test system. The proposed method is proved to be effective and feasible.

Key words: UPFC; MMC; loss; junction temperature
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