Vol.40 No.10
Oct. 2020

F40%5 F 108
2020 £ 10 B

2 9 8 % RS

Electric Power Automation Equipment

2z Jry e HL X R A e B i ke S5 e 1) 5 A X575 7

RER L HEE KR FL,R w2 AL AR
(1. MiHERSF THERBREABERKKFT I IEML TS, ITH H% 210098;
2. B M B H ARG S AR 230061)

HME.MELARLMASRKESAXELRG IR EMET MM RNy ERIIFHFOLRFETS
At A, A THe M Bw My BT RRER PR, R —Fr A B W v R T KRRk Ak
Fegnm Xt 7k, GHEsARNE - HEIPRARREN IR LS A XNALELEZAEZRR
O R A ARG TOUTF 24T S TRAR B 69 A 5, R A A R TR R i R R T ) R R B2
bR AL T A N oA XESEPAY T Kinik R B ENESF Rt LR EREY R ATBE S RTHS
% I AN IEEE 118 % % 4 & M f= 2 AN IEEE 33 ¥ % Bt v, W 40 3%, 09 4 By 3 Bt % %o 09 45 JL 310 £ PR BT 4% 7 sk k&

et o7 45 52 04 B Hir e L I o, JE AL R HCRE ik 55 B
L4 BB R ;8RR B TRk 55 M o X ST 0 Xk A

FEDES:TM 712

0 5l

FL 9 0t 2 2 A H ) FR G T I Y XU 2
—o TELH RARUE IR © 2 O RE S R
45 (EMS) i — D E B 1 A% 58 10 4 i ) L TC H 9
H AR PPAl SR AR B S, AT Y o RS L R AR
SE PIA I F P A5 Ak B8 Ay A5 67 AT, 220 1 L R
e L 0 22 T B9 52 HL 52 0, I A T R, ) s g IR i
e 4 090 FL R S 8 B 1) SR B PR R I, 207 1 4 3L
A AR VAL 45 R AR R, B 43
A AR (DG TEBCHL W 98 5 3 H a5 4 &, el
o 328 1 1] % DR A [) 2 88 DG 119 32 3 C HL % (ADN)
Bl AR gy e, O H R PEAG S 45 T e AR O
T R 0 8 Ty f T SCHEAE T o TR o T R R
Ty fR] B A (T R OR AT SRS ARk, 6T
f T L P — A A A =X H R A DA 5 R RO B
SR T AR E R 5 HE Y R AR
e TR B P AR P T RS R B DR T 2 1 U 3]
RO AR i A7 ™ R (R0 45 R ARl e ) JF B
25 AR A HEY o B R E DA I = KA 55 2
— W PR E L AR E 2 BT R T BRI TR L S AL Y
R

F AR A OC T2 Rk e v ) — 1A Ak 23 A e
FEAG R PR R 128 5 HE R IR TR o X Rl
SRR 2RO )R — SR PR A ) R, — A
W B 83 :2020-01-08; £ [2] B #5: 2020-06-29
EEUH: B 5 A X5 L2087 A (51577049); B 5 & W
2 FHHR A (XT-71-17-008)

Project supported by the National Natural Science Foundation

of China(51577049) and the Science and Technology Project
of State Grid Corporation of China(XT-71-17-008)

MXHEARERD : A

DOI:10.16081/j.epae.202008032

G wa NN EF

XoF 56 1A [l 8, 7 i e P R R e e e 7 12
SHerpmrgs Gk 11 1 7E R TR, R AR
T AR A T W S 6 90 1A T R O 3, R
FH 2 252 ) o ™ B R R T HE S . SCik[12-13 13
a2 AR A U A AR i A ™ R S, R S TS
TR A = A R AL e A AR R R 8 e R Rk
RAT R BERERETHIAC R 55k v 1) 0 Ao BE UL
R SCHRT 14 42 s 9 B B 7 3k FH 1 i s 3 5 HE
¥, 56 1 By BE2s A 2 U 1) B s M3 A B8 D R R
R R 73k (2 Y AL A ) 07 5 1 7™ B i, 565 2 By
BER FH A %) Rl £ T vk X ™ i B A
FF o SCHR[ 1S ey Je MR 5 i FE e I St A 2R g AR
PR A FEIRAS AT RE B , SR A KRB J5 B R I
RN G B A R0k TR, SRk 16136 T
H B MR PP A A AR, 4t — b 2% BT BB VR AN 1
S ) S R R R I B 0 5 HE Y O v

X585 2 A ] 8, 78 i e o I A S H S g
D5 T, SCHRL 17 V4R 4 e L X — A Ak 43 B
() 4 JRy W T ME A, I B8 1 R A 42 )R U B (GPF)
1 3 A2 (MSS) ik ARk . FEIE A I, SCRk 8 1HF
Ay 435X 12 FH B S 2 A 4 AT BRI e i 1k 5
HEFFHb i g 7 im0 b S 3B R e i 2 4% SR
HERA A ) @, SCHRL9 1R FH 2 243 ARk A T e e
Do) — (A Ak H, S DA, %o HE 43 A i T fL o) — 1Ak
Sy BT RN ST 0 BT B H R AR R DA 45 SR, B0 IE T G
L ) — Ak A0 BT B HER P . ARt SRR F SCik[10]
TPEAR 0BT T 0 L R v DG4 Je) i T FL I F, e
(2, 3 T E 22 DG IR RS B8 9 119 A X3 230 i
Tk

AR SCHE T 4 SR i I L D) — A T i P g



(2] ® 0 & % L B

%4045

B e 5 HE P 0 0 A 2T 1 o T R A Sy P i s
T 1 0 7 B HE Y 2 A B B s B B 1 FE TS A LY
T4 B R BT TR, 2 a4 A A i A
LR i R A i 5 B B 2 SR AP R —
YRR 2 00 A5 1 PRt Aol B 7™ A I 70 g A
SEEEE SRS R AT . 2B BE A BRI 2T
A2 1 4 A X T R0 0 A e 0 A AR S PR
v TC L R 2 g 2 il vl Z IR B o A 2O TR . X
1/~ TEEE 118 75 s fai HL % 5 2 > IEEE 33 5 s it i
R 2 o8 14 e Jmy i A FEL DO B 49 i A L, 5 SR B IE T
ARSI w0

1 fE— AL RE 05 1 5 HE P B M B B

ARSCUA—ATE A AT 3G K7 1) T A7 2
TR B FURRR E PG R br . I R IR Z
AL AR R TR IRl B, D RO AR e e T ™
B AT A DG B R T AR ST 2SR A B, W R 5T
HL R ARUE PR R AN 5 Jim 3 I T mr 8 /N T RS2
SR EREL, % 2R G0 B L e A2 P AT BRI . AN ]
AR 9 ST A E AN TR 1 TR R P, L R RBEEDR
ARl Bt 60 A A3 B B (L, o FL s 47 A BRI R L
REHE

I
\
\
\
0 1 1 1 H
BRI g

i )" I |
B RS RAESE

Fig.1 Load margins of different contingencies
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Distributed calculation method of voltage stability contingency screening and ranking

for integrated transmission and distribution networks
ZHAO Jinquan',TANG Jianjun',LIN Qing',WU Di*, TANG Wei’, YANG Cheng’, HU Xiaofei’
(1. Research Center for Renewable Energy Generation Engineering of Ministry of Education,Hohai University,
Nanjing 210098, China;2. State Grid Anhui Electric Power Co.,Ltd.,Hefei 230061, China)

Abstract: Along with the transformation from traditional distribution network to active distribution network
with many distributed generators, voltage stability assessment of transmission and distribution networks is no
longer suitable to calculate separately. Since transmission and distribution networks are controlled by different
control centers, a distributed calculation method of voltage stability contingency screening and ranking for
integrated transmission and distribution networks is proposed, which includes two stages. In Stage 1, the
master-slave splitting distributed power flow tool of transmission and distribution networks is adopted for
power flow calculation of each anticipated contingency under the condition of minimum load margin require-
ment of system, and the optimal multiplier method is used to screen out the critical contingencies whose
power flow cannot be solved. In Stage 2, the load margins of critical contingencies are calculated and
ranked by the look-ahead quadratic curve fitting method based on distributed continuous power flow of
transmission and distribution networks. The simulation case of an integrated system composed of an IEEE
18-bus transmission network and two IEEE 33-bus distribution networks shows that the proposed method
can quickly and reliably realize the voltage stability contingency screening and ranking of integrated trans-
mission and distribution networks.
Key words:integrated transmission and distribution networks;voltage stability;contingency screening and ran-

king; distributed calculation ; distributed continuous power flow
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Table 1 Grid-connection locations and parameters of DGs
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24 FeARIPI P=5MW, | =10p.u.
32 TR S FEHLIPV P=8MW, v=0.9p.u.,l, =2.0p.u.
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Table 2 Contingency screening results
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