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Coordinated control strategy of receiving-end multi-point cascaded hybrid
DC transmission system
ZENG Rui',LI Baohong',LIU Tiangi', YAN Heming’,MI Zhiwei’

(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;

2. Global Energy Interconnection Research Institute Co.,Ltd.,Beijing 102209, China)
Abstract: When AC / DC fault occurs in receiving-end multi-point cascaded hybrid DC transmission system,
the problems such as power reverse, system stability reduction caused by unbalanced current distribution
are studied, a coordinated control strategy is proposed to improve the system stability. According to the
line transmission power,the output power of LCC(Line Commutated Converter) at the inverter side and the
steady-state output power of MMC(Modular Multilevel Converter) adopted the control of constant DC voltage,
the active power command value is regulated to avoid the commutation mode of MMC adopted the control
of constant DC voltage changing from inverter to rectifier,in case of the occurrence of the large-scale power
transfer at the receiving-end AC side. At the same time, after the fault is cleared, the large-scale fluctua-
tion problem in the system recovery process can be alleviated, and the system can quickly and smoothly
recover to the rated operation state. The simulation model is built based on PSCAD / EMTDC,the simulative
results show that the proposed coordinated control strategy can decrease the voltage and power fluctuation,
the system can realize smooth transition under typical AC and DC faults,and the stability of the receiving-
end system is improved.

Key words: multi-point; cascaded ; DC transmission; MMC; control strategy
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Fault ride through scheme of MMC-UPFC based on hybrid Chopper circuit
ZHENG Tao, WANG Yunpeng,LlI Houyuan,LU Wenxuan,ZHANG Chengqi,MA Jiaxuan
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The MMC-UPFC (Modular Multi-level Converter based Unified Power Flow Controller) will suffer
fault impact in both series side and shunt side when a short circuit occurs in its AC system, leading to
over-current blocking of MMCs in both sides and the risk of MMC-UPFC out of service. Taking three-
phase short circuit fault as an example,the fault characteristics of MMCs on both series and shunt sides
are analyzed. On this basis,a fault ride through scheme of MMC-UPFC based on hybrid Chopper circuit is
proposed with referring to Chopper circuit in wind farm AC fault ride through,as well as combining with
the effects of different MMC-UPFC operation modes on fault characteristics. The proposed scheme can isolate
the connection between the shunt side MMC and the series side MMC after fault occurs,so as to suppress
the fault current fed from the series side into shunt side MMC. Simulative results show that the proposed
scheme can avoid the blocking of shunt side MMC under different MMC-UPFC operation modes, and the
MMC-UPFC can serve as static synchronous compensator and provide reactive power to AC system.

Key words: UPFC; MMC;electric converters;three-phase short circuit in AC system;fault ride through;hybrid
Chopper circuit



et

e

HAL PERGSH 00— i
0 | [
Table A1 Main parameters of simulation system 2 o4 | i |
= | I
¥ it b )
-1.2 1 1
/%éﬁ FEHE/kV 500 1.499 1.500 ‘1.5(‘)1 1.502 s 1.50‘3 1.504 ‘ 1.505 1.506
HiHE/kV 180 . . (a)#H%JU!UMMC%E%FFUd@ é@ma
o FHFE MMC 58/ (MV A) 250 I
|,
AT/ % 10 2 .
HECRIRDL/ % 20 !
FABGRHAT/KV (Yol ATY) 505/36/94 AT T Y
IR /KY (T JFH YY) JAJY)  435/36/105 (o) I MIMMC il gt
£ IR R 2 RO T S e L/ Q 2000 ‘ " N

Vina

<
c X<

E‘&P rssd _ P;evsed +Q;evseq
Ve +VPed
) o EBl s
Q| 1, PisVasa QiaVa

2 2
Vised+ Ve

Tvsed Tvssq

(b) SREXU MMC f=HIEE]
Voo Ve B1Q5 « Qu 4B EL U . JEBEIN T Th 2 5% (4 Al
B Vg o Vg Bl Ly« Lpq 209 FF RN oL it FE A LA S
BRfi: Py 1 Qu 4 BRI I RTINS E; Vg «
Vieg Tl |y~ Neeg 2 BIJ9 R BEM ds @ i FE R LIRS B«
Al MMC-UPFC &, FHEtfll MMC i=HI4ER
Fig.Al Block diagrams of series and shunt side MMC in

MMC-UPFC
ty ty t ts
200 i [ L
100p— — [ —— |
>
X 0 |
> I
00 — A S ] |
| e =~
200 I |
1499 1500 1501 1502 1503 1504 1505 1506
(a);ﬁﬁé‘:@!ﬂl\/llMCR%ﬂJEEE’—?E‘J;%P?% B
0 1

<
= T
o !
N w :
-10 1 Sy == &l
1.499 1800 1.501 1.502 S 1.503 1.504 1.505 506
(bg%H}éfm\JMMCﬁ% HLE
t 1 [PRE)

U/kv

60l
1.499

1500 1501 1502 1503 1504

1
O AIMMCHFE B
1

to
3 | | e Sl T
2 I I [ =
1 | | [
I S E—— I
= T I Il
1 | | \J/
2 I |
. | N
T4g9 1500 1801 1802 18503 1804 1805 1806

(@FEMIMMC 11 EL 37
A2 HREEM MMC #RE:R 2
Fig.A2 Waveforms of series side MMC under fault

g 0
2 : | [
-f4 9 15‘00 1 50‘1 1.502 s 1.503 1!50‘4 1.505 1.506
(C) HIEAMMMC B HL378
---- i}
2 "’u"”u”"""’/ﬂk( 1=4
I B
Sl :
- 0
17’:; 9 1,5‘00 1 50‘1 1.502 o 1.503 150‘4 1.505 1.506
S
(d)FFIBEAMMMCHFiE LA
A3 FELM MMC SRR
Fig.A3 Waveforms of shunt side MMC under fault
2 Lo
| o= Ak
1r |  — —~ — =2 S]]
go — == ==l
1t ! — = —_—
|
12499 15{)0 1.501 1.502 1.503 1.504 1.505 1.506
t/s
(a) FHEM MMC & iR
80 t|°
60 | Bl
= 40 | 1
g 20 I 4
= o | g
O 20 | 4
40| 1
7 15 16 7 18 19 2.0
(b) HELM MMC & BB IThThEE
A4 BEITHR [ TEMEEMHEEN MMC KR

Fig.A4 Waveforms of shunt side MMC under fault ride through

2

scheme under Operation Mode |

1

=

I/kA

L
M il
—_— — — ~

4 |\_\__’><_:>< )

H
—_ it

p—_

Conm>>

Vil

Yy 1508 yg 1505 1507 1509
(a) FEEM MMC & BR
to
100 T
o
S sof )
109% 15 6 3 8 19 20
(b) FEXM MMC % i e IThThEE
A5 EITA [ THEEESHEEM MMC ER

Fig.A5 Waveforms of shunt side MMC under fault ride through

scheme under Operation Mode I



	202102014.pdf
	202102014_附加材料

