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Research on effects and optimization of emergency DC power control in AC/DC hybrid power grid

LI Zhao-wei, REN Xian-cheng, LIU Fu-suo, LI Wei, FANG Yong-jie
(State Grid Electric Power Research Institute, Nanjing 210003, China)

Abstract: With the development of interconnected scale of power grid, the foundation to realize large scale resource optimization
configuration is established, and power system stability problems become complicated. More comprehensive control measures for
large scale power grid security and stability control will be supported by wide area measurement system (WAMS). The mechanism of
power system transient stability improved by emergency DC power control (EDCPC) is introduced based on extended equal area
criterion (EEAC) theory. In AC/DC parallel connection grid, the imbalanced power induced by EDCPC will cause an extra feedback
which might make adverse effects on some unstable mode through AC transmission lines. As a result there exit coordinated space
between EDCPC measures and AC control measures, such as generators tripping, load tripping and so on. To evaluate the effects of
AC/DC coordination control, a coordinated and optimal mathematical model is built. It is necessary for AC/DC coordination control
which is verified by simulation.
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Fig. 1 An interconnected power grid diagram

w1 b, ISk G-H Ry,
SC-HZ-HB 5 Hi % HD i H it D1, D2 5054k,
R EIR D1 TR AP, HAFH M SC it



- 106 - & 0% EP DA

B AP B2, £ HL M HD FR il AP SR B 4%,
T A RIWCE A EE, AP o A i
SC-HZ-HB 5 H1 W HD 2% Hil 4N, BAMHEAEH.
BT D1 IR 5 7E SCHL M DML 28R e A AH [7]
(DI VIBR I &, AEERUN 20D T UIFLRIAR
P K THETE ER IR AR, — M 5 38 FH R
WIREAR T UL, A EHR PR RN

MLk G-H M4, H M SC-HZ-HB-HD K47
B IR . BB IR D1 3T Ih% AP, A
SC HIIE il AP T2 ah4, oM HD Hid s AP
WRF A, HTAAEZREE G-H. E-F, MR
WM T, 2652 AN T D2l g b B-F 26 1#%
AL A B EE R o ABOSEAFE AR LAZE % B-F 4
Wi ) R AR, T RERRAI (B mD BT
FOEMEE, CIHETE D1 DhZ AR I T fE
T (LT AE SC N YINL. X TP Bk
A =7 N L A IS N

2 RERMARKHEFES

ACE MO H 5 B B AR T 00
b, LETAH R4S S R R A e HAU
AN AL A P (B R AR T B R LA
VIO D) bter DA RS, 0AS B ol A Ae v]
FIAR Ay AT A E e 1t B i i o

min{(cgen * APG—"Cdcup * APdcup+Cdcdown * APycgown™

Cload * APioad) * T+ Crestant} “)

s.t n(APG: APdcupa APdcdowna APload)>0 (5)
h(APG, APdcup, APdcdowns APload)>0  (6)
e AP IR PRI VINLE R cgon A TR
PR DINIAR A Pacup ARG BN Z LT
s cqup AT E BT LR LD F AR T AR (AT
PR A LU D) 3R A T B 5w AR 4 D
A Pdcdown y‘] ﬁﬁlﬁ%fﬁﬁ?ﬁ%%@ B%:%ki; Cdudown jj%Z
Y5 B P B DR R B AR G A HZ H
W, BB RLTHUR0)s A Proga
SRV B Cloaa AP AL HLR AT 4
PR T Wb i S ORI ) Cregtan A 9501
VINVA TR A 80 9 o 35 B A A TR AN [R] 458
TS AT PR . NG R AR IS )5 R
GNARFRE , n W BT EEAC HRAE I RSk i ™,
2(6) A7 A2 il Tl 22 A A PR

3 EHHlath

Hsbr R EWE 1 s, SC-HZ Wi th
Z k) SC HLM% HZ W% 400 J7 kW, HB-HZ Wi

%4 HB HL I HZ L 580 J7 kW, 435X FEL 1Y
SC-HZ-HB 5 HD 57 A0 1 9 RN [F] 25 55 (9 47475
A5, IR ABOTINAR R 0.08 JT/KWh, Hii
FETHRM A 0.004 TT/KWh, BB N 0.07 7T/
kWh, HENAFFERAN 20 ook, &%
PRI A2 10 he

1) i SC-HZ-HB 5 Hi% HD S0 H Bk

LRI A-B KA N-2 ke, Wb fo AN R B
T4, SC HLMHLLLAXS HZ-HB HLMHLAL K F o
R Thfmm N 2 2 Fros, S ) SC M
MLAL 165 77 kW, HB HLHLAAHXS SC-HZ ML
YRAR, RGUMmN ek i 3 i,

350

138

KHHIRIZ S, (deg

|
~
N

w| O
0.000 0.382 0.764 1.146 1.528 1910
s

2 A-B £E& N-2 [R R F AR B 2%
Fig. 2 System angle curves after N-2 of line A-B

HBHLPIHLA ~——

=50

REBHIEIEIIZE /deg

S
W W
(=T -

0.00 161 322 484 645 806

3 A-B ZE& N-2 1] SC B 165 71 kW H4A/E R KT A
M) Rz i
Fig. 3 System angle curves after N-2 of line A-B tripping
1 650 MW generation in grid SC

M IR ELE R T LU ), A-B el N-2
Ja ANKHGE I, R TR SC-HZ; RHU it
) SC MWL 165 JT kW, RE T SHAHA N
HB—(SC-HZ)#i . H IR PIER SC M4l ),
HAR SC-HZ RASHEASZ 24H] (KL 3 SC X
HULALFI HZ F LTI S e 3 ih &g nl LUE HD (3
VIBRHLALSG SC-HZ HL M AFAE D&, M 53k
E-F ZB%Th3 N (E-F Wil & HB—(SC-HZ)#i:{,



T

AL LRI B P LU DR B S R A 9 - 107 -

(RO T i), B FLARE IR, WOk T HB—
(SC-HZ)ME . 1M dg 5¢ FAFAE AN A2 |
SO, ONANHNZERE 8, Wi 2R e A-B WAl E-F
W7 T PR Dl A R s tH I R g, DIBR SCHL K
WIHLAL (Ed&TH D1 B3 [RI Rl fE D2 Hiis%
(Y] HZ R ) B, 1 4 T By
N A-B 2kitg N-2 5 AR s B

F 1 FLBEMANT A-B 2k N-2 FREHEHIREEHHEHIL M
Table 1 Different control strategies cost after N-2 of line A-B
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