%46 % 55 13 ) €0 ERBEY D %A Vol.46 No.13
201847 H1H Power System Protection and Control Jul. 1, 2018

DOI: 10.7667/PSPC170977

ZRBITARNMULARIMIERFI RS Z B ML 7%

WAL, FERL BFLL 2L 8 8, pes’

(LB P L RA &) a8 ZFEAFRRE, LER Gm 250021 2. w MARMEARSEGHFTHRELLRE
GLAKZF), LK Fd 250061 3. B ML A a8 &8, LAk Fd 250021)

WE: XA 2% I RRURW A I BR LR AR SR AT SRS AN AL, 32 1 2% i AT Uy sUOL LR 44
ROAEFEHI S5 AL TT V5, Dk M R R LR R 22 o T S I 1) RURE A 45 I B Ay B A A
WA 2ot Ak 6 S 6 75 58 RS s N i R SCAS R FEL AR Z R0 F AR, AR GEIEHIBATIRAS LU N-1 HHCIRE T
IBAT R ALR N A RGAT IS AR . AR IR S R B AR e ML R AT AR BE, g LR IR
B ORI, R TR A R UORRINE R A B BT SR A, 13 BB ML 5o I, Tl 93
Bris W] 1 B ik A Rk

KR SHR; B, B T HAMERES] R

Optimization method for reference network considering operation mode
optimization and topology correction control
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Abstract: Considering the shortage of the existing reference network models rarely taking the performance of realistic power
grid and its operation modes into consideration, an optimization method for reference network considering operation mode
optimization and topology correction control is proposed to provide guidance for transmission flexible planning. Based on the
forecasted load level in the schedule time scale and candidate branches in network planning strategy, a novel model for
reference network is built to minimize the total generation cost and transmission cost, in which the security constraints such
as transmission line constraints under normal and N-1 contingency conditions should be respected. The proposed model is a
complex mixed-integer nonlinear problem mathematically, and can be converted to a mixed-integer quadratic programming
problem, which is solved by the mature mixed-integer quadratic programming method to attain the optimization scheme.
Finally, case studies are conducted to illustrate the effectiveness of the proposed method.
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Fig. 1 A 3-bus power system
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Table 1 Branch parameters for the 3-bus system

oo Hfipu.  HHEAREMW  JUEREA/(SMW)
1-2 0.2 126 10
1-3 0.4 125 10
1-3 0.4 125 10
2-3 0.1 130 10
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Table 2 Units parameters for the 3-bus system

R HIAL /MW T A/($/MW-h)
Gl 140 75
G2 285 6
G3 90 14
G4 85 10
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Table 3 Load data for the 3-bus system

A T, D&% /MW T, IR /MW Ts D#/MW
1 475 50 525
2 57 60 63
285 300 315
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Table 4 Transmission capacity decided by the optimization model

for normal operation mode and N—1 contingency state

IO VIRER/MW  ERRRER/MW e E/MW
1-2 126 126.0 126.0
1-3 125 125.0 125.0
1-3 125 125.0 125.0
2-3 130 130.0 133.6
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Table 5 Security capacity of transmission lines

for the 3-bus system

ik WA A Ry LERE/MW
JotE MW FSistr i A M A AR
12 126 126.0 135.0

13 125 125.0 125.0

13 125 125.0 125.0

2-3 130 133.6 130.0

& S XTLrT LA H i iUtk 540
FINERE L 48 1) S L r ) 58 g ] e A A I R (1) AR
BUIL, 1 HPE PR A BRI EAR, FE
1847 77 AR A5 0 FMRS I 4 1 i A5 B v oo PR
2-3 A, AN TG RS I 4 A ] s AN AR I e S (1) &
R Himb oot 12 974, AR Az
7 AR S IERE IS O, 3K Tk
filt (25 a],  ATILE RGBT I S 6 fur AT T i
M KVL LRI 5 rRE J1,  fEA] rhox) i
HIEH AT N 2 S 2-3, s TS M
DAL SRR o [R) I8 BH T A% 455 1) H 9 5 4 ] s
AR RS AR Tk B A — e R sr

KT 052 L AL T VEAE 5 FE AN FE
TR PRI B R 5% 103 FL G A e A R R 6 TR

FHER 6 X LU AT LA e SR AN RS IR H o
O N R I R a7 S S B 5 S v e
LTI R, WS 1-3. 30 2-3 4%, XM



-96 - @A &R B R

X S o A L I R HEAT A R A PSR S B
X, BA—ZR )RR t, w5 S A7 k1
ATIEAT 7 A, SR R R (2 8 00 el e
AEJRRFR 3 )REATARAUAL AT WAL F IR0 6 55 2
W, FEG AL RRRI T 1A] .

*6 EEMAEERIMRENRBETHLLESE
Table 6 Security capacity of transmission lines considering

and not considering existing grid

— Llyares YA I/MW
MW 5 EIUAR LA AN EEILAR
12 126 126.0 156.0
1-3 125 125.0 115.0
13 125 125.0 115.0
2-3 130 133.6 121.6
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Fig. 2 An actual power system equivalent wiring diagram
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Table 7 Branch parameters for an actual power system

LTSN K7V A i s by A i
Joft pu MW Joff pu MW
1-2 0.016 326.94 9-13  0.062 272.45
1-2 0.016 326.94 10-13  0.014 27245
1-9 0.034 326.94 11-12 0.024 27245
1-9 0.034 326.94 11-13  0.015 326.94
23 0.059 27245 12-13  0.017 326.94
2-9 0.056 272.45 13-14  0.017 272.45
3-4 0.037 27245 13-17  0.032 326.94
3-7 0.035 27245 13-18  0.022 326.94
3-8 0.059 27245 13-18  0.022 326.94
3-13  0.051 27245 14-15  0.022 27245
4-5 0.006 326.94 15-16  0.028 27245
4-5 0.006 326.94 16-17  0.042 27245
5-6 0.018 326.94 17-18  0.021 326.94
5-6 0.018 326.94 1721 0.01 326.94
6-7 0.01 326.94 18-19  0.015 27245
7-8 0.051 27245 1821  0.015 326.94
8-10  0.045 27245 1920 0.018 27245
8-13  0.041 272.45 1920  0.018 272.45
8-14  0.032 27245 20-21  0.011 326.94
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Table 8 Security capacity of transmission lines for

an actual power system

W ‘%iﬁ?ﬁ/MW it ‘f‘z’?ﬁ%/mw
SopE FZI8IEAT WM SopE ZIGIEIT M
JAt A A REEATE
12 32694 326.94 913 27245 272.45
12 32694 326.94 10-13 27245 272.45
19 32694 326.94 11-12 27245 272.45
19 32694 326.94 11-13 32694 326.94
23 272.45 272.45 12-13  326.94 326.94
29 27245 27245 13-14  282.58 282.58
34 27245 27245 13-17  403.06 403.06
3.7 27245 27245 13-18  326.94 326.94
3-8 27245 272.45 13-18  326.94 326.94
3-13 27245 272.45 14-15  296.29 296.29
4-5 326.94 326.94 15-16  272.45 281.38
45 32694 326.94 16-17  296.29 296.29
56 32694 326.94 17-18  326.94 326.94
56 32694 326.94 1721 326.94 326.94
6-7 32694 326.94 18-19  346.38 349.82
78 27245 272.45 18-21  397.46 397.41
8-10 27245 272.45 1920 27245 272.45
813 27245 27245 1920 272.45 27245
8-14 27491 275.06 20-21  326.94 326.94
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