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Benders Decomposition Based Static Security and Stability-constrained Congestion

Management by Coordinated Controls

Z0OU Xiao-song, LUO Xian-jue
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi Province, China)

ABSTRACT: This paper presents a static security and stability
constrained congestion management method considering
multicontingency for real-time electricity markets. An optimal
power flow model was constructed with coordinated operating
constraints and static voltage stability constraints. Because of
different levels of static security and stability requirements
under different operating conditions, the preventive and
corrective controls were presented to handle the constraints
considering the role of interruptible loads. Based on Benders
decomposition, the preventive and corrective controls problems
were solved in a coordinated way. Simulation results on IEEE
30 system validated the effectiveness of the proposed method.

KEY WORDS: congestion management; static security and
stability; Benders decomposition; coordinated preventive and
corrective control
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Fig. 1 Flowchart of the proposed algorithm
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Tab. 1 Active power limits of generators
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s MW MW | g MW MW
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8 15 57 — — —
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Tab. 2 Price bids of power adjustment of generators
participating in congestion management
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Tab.5 Nodal power adjustment results of preventive
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$/(MW-h) $/(MW-h) control congestion management

2 14 13 AR DRER | R ki

> 13 12 15 SR MW i 2 MW

12 u 2(AP5") 1.23 21(ARSH"™) 5.09

o 12 H 5(APE") 3.80 26(AR5"" 1.69

13 13 12 ° x

8(APE") 2.82 29(AP5%™) 1.34

#z 3 BEMARRZIEEST s v P A R IR N 11(APEYP) 217 30(APRYOwn 5.94

Tab. 3 Price bids of power adjustment of interruptible 13(APRYR) 360 _ .

loads participating in preventive and corrective controls

3 ik 749 3 ik 749
G A gﬁﬁ% G R Eﬁﬁ%
12 23 23 24
17 23 24 24
19 24 26 23
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21 21 30 23
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Tab. 4 Loading margins of the most severe contingencies
before preventive/corrective controls

MRS SRR S KA i 2bi
1 1-2 -0.1006 1
2 25 -0.0610 2
3 9-10 -0.0401 3
4 1-3 0.0265 4
5 3-4 0.0336 5
6 6-7 0.0479 6

F 6 TABAIEHIE R mER 6 MERER AT E
Tab. 6 Loading margins of the most severe contingencies
after preventive control

Wb S WIS ST | RGBTSR AR

1 1-2 0.0000 6 6-7 0.0832
2 2-5 0.0089 4 1-3 0.1361
3 9-10 0.0593 5 3-4 0.1448

3.2.2 RIEFE

FEIEF I B APSP™ = AR ™ =2 MW,
H=0.2, A,min=0.06. MHETELLER, —LLHUAHL
B S R A G R TR R R E], W 1.2, 2-5 %
9-10 44 S % W7 e Wl I S ¢ 15 J¢ 36 FRULELIR,
117 HL 2R G A1 1% s 45 A 10 G Ay 4 /N T /s
B A P BE SR, TR I 75 AT 0 3K 8 s AT AR I
iR

P T AT R LE 2 ol ) PR M B A R 2
ASCAL LA 2-5 W2k s A AT A E R . TR
MG 2R 2-5 Wk iiebimy, X% 15 My
0.367(ik %k 7.9%), A 6 ffig i /N T /N far
MIBEER . 0 2-5 Wrgk s g T i IE ], A IE4
AT BT D RIS AR 7 PR

PR 7 0 AR AT R, 19 B RGH
MHTBAT il TEFTIEAT AR 245 R R 2-5 Wigk
Wk i S 15 IHLIR A 0.318, ST EE Sl 0.06,
W R IE P 2K



84 L I - ¢

%29 ¥

FT7 25 MIEMERERFI TSR IFELER
Tab. 7 Nodal Power adjustment results of corrective
control for 2-5 line outage
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Tab. 8 Nodal Power adjustment results of preventive
control after coordinated control
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Tab. 9 Loading margins of the most severe contingencies
after preventive control
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6 6-7 0.0837 5 3-4 0.1618
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