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Implementation of AC Optimal Power Flow Based Financial Transmission

Right Auction Model Under Static Security Constraints

TANG Yi, XU Hui, WAN Qiu-lan
(School of Electrical Engineering, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: As a financial instrument for hedging risk,
financial transmission right (FTR) has been put into application
in some electricity markets. Considering the contingency
constraints, this paper proposes a new FTR auction model
based on AC optimal power flow (OPF) in which the n—1 static
security constraints are included, and the AC-OPF based on
Monte Carlo simulation is applied to solve the proposed model.
Corresponding contingency set is chosen by probabilistic
algorithm, and the optimization solution of expectation value
and frequency distribution of clearing results is obtained. The
proposed method is verified by IEEE 5-bus system and IEEE
30-bus system respectively, calculation results show that the

proposed model and method are reasonable and feasible.

KEY WORDS: clectricity market; financial transmission right
(FTR); AC optimal power flow; Monte Carlo simulation
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Fig. 1 Flow chart of AC optimal
power flow based on FTR auction
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Tab.1 Clearing results of FTR auction in 5-bus system
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14 04140 09857 09882 0 02772 1 1 1 0.676 5 1 203810  0.1333
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2-3 01036 07267  0.809 1 1.1 07515 1 1 1 1 1 304950  0.1745
3-4 1.1 0.8055  0.776 3 0 1 1 01358  0.1679 06530 05857 117810  0.096 3
4-5 1.1 04026  0.504 6 0 0 1 01480 0.335 04219 04745 23131  0.0613
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Tab.2 Probability distribution of contingency set in 5-bus system
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Tab. 3 Clearing results of FTR auction in IEEE-30 nodes system
WA 2k i Bidl Bid 2 Bid 3 Bid 4 Bid 5 Offerl Offer 2
DC 0.039°5 02139 12 0 0.224 1 0.250 4 0
¥ 0 0.214 8 1.2 0.0328 0.201 7 0.1313 0
6-10 0.180 9 0.173 7 12 0 0.090 0 0.3622 0
28-27 0 0.214 8 0.8856 03930 0.2343 0.0259 0
9-10 0 0 0 0 0 0 0
4-12 0.170 0 0.176 2 12 02174 0.2347 0.621 0 0
AC 10-17 0 02148 12 0.108 9 0.202 2 0.146 6 0
23-24 0.396 5 0.123 7 0.725 4 0 0.113 5 0.2711 0
12-14 0 0.214 8 12 0.050 0 0.199 0 0.136 3 0
1-2 03714 0.1259 12 0.5553 0 0.350 0 0
10-21 0 02148 0.956 3 0.310 1 0.1716 0.052 3 0
4-6 0 02148 12 0 0.150 7 0.1820 0
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Tab. 4 Loss scaling factor

fﬁ(ﬁﬁgﬂ% 23] [250%5] a4 as s 24
I 0.1528 1 0 0 1 1 0.4532
6-10 0 1 0 03814 1 0.7889 04794
28-27 05126 1 0 03359 1 1 09535

9-10 0 0 0 0 0 0 0
4-12 0 1 0 0 1 0.0944 0.756 1
10-17 03285 1 0 0 0.857 4 1 0.491 4
23-24 0 1 0 04860 1 1 0.2919
12-14 0.1282 1 0 0 0.744 3 1 0.4218
1-2 0 1 0 07401 0.0599 0 0.9839
10-21 04184 1 0 0.6808 1 1 0.998 9
4-6 02818 1 0 0.1189 1 1 0.780 1
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I3AT . WEAHIEERE N=1 000, TEHALALESEIT A
T FAY R RN S Fob 1 ) H S B EEAE, 00k
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Tab.5 Probability distribution of contingency set in IEEE-30 nodes system

WL 6-10 28-27 9-10 4-12 10-17
HXTHEER 00846  0.0735 0.069 6 0.048 3 0.086 9
2= (o, [0.084 6, [0.1581, [0.227 7, [0.276 0,

X 0.0846] 0.1581] 0.2277] 0.276 0] 0.362 9]

23-24 12-14 1-2 10-21 4-6 Toi
0.041 4 0.082 4 0.043 3 0.0813 0.0824 03063
[03629,  [0.4043,  [04867,  [0.5300,  [0.6113, [0.6937,

0.404 3] 0.486 7] 0.530 0] 0.611 3] 0.693 7] 1]
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