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Table 2 Optimal planning scheme under four scenarios
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Fig.3 Comparative analysis of costs among four scenarios
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Power retailers’ rolling correction trading strategy in monthly market

considering clean energy accommodation
YU Jie',ZHANG Tongtong',DING Qia>,TU Mengfu>, CAO Rongzhang’
(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;

2. Key Laboratory of Smart Grid Protection and Operation Control,NARI Group Corporation,Nanjing 211106, China)
Abstract: Under the background of deepening the electricity market reform and promoting clean energy
accommodation at the demand side,the annual contract electricity of thermal power and the annual contract
electricity of clean energy accommodation should be comprehensively considered by power retailers. On the
basis of reasonable arrangement of the annual contract electricity decomposition, the trading strategy in
monthly market is optimized according to the forecasting deviations of monthly electricity consumption. The
framework of power retailers’ monthly power purchase rolling correction optimal strategy is constructed.
Based on the analysis of electricity price fluctuation risk in monthly market, the rate coefficient of annual
contract electricity decomposed to monthly contract electricity is proposed. Considering seasonal correction
coefficient for the clean energy output fluctuation, power retailers’ monthly optimal power purchase strategy
model is established so as to meet the deviation assessment. The influence of electricity price fluctuation
and clean energy accommodation annual contract electricity on the power retailers’ bidding strategy in
monthly market is analyzed,which is of practical significance for power retailers to complete the clean energy
consumption responsibilities,,reduce the bidding risk and meet the deviation assessment.

Key words:monthly market;rolling correction optimization;clean energy accommodation;correction coefficient
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Optimal planning of integrated electricity-gas transmission network
considering energy supply reliability
LI Jinghua, WANG Zhibang,JIANG Juan

(Guangxi Key Laboratory of Power System Optimization and Energy-saving Technology,
Guangxi University, Nanning 530004, China)

Abstract: The current transmission network planning of TEGES (Integrated Electricity-gas Energy System)
still focuses on the reliability of transmission system. However,the reliability of “electricity-gas” bidirectional
joint supply is not sufficiently considered. Moreover,the independent planning model of traditional electricity
and natural gas subsystem cannot satisfy the increasing comprehensive load demands. To address these issues,
the present work measures the energy supply reliability of TEGES, and improves the “electricity-based”
IEGES transmission network planning model. The reliability is introduced into the objective function and
constraints. The obtained planning schemes can hence satisfy the reliability requirements,in which the re-
peated check and adjustment of the planning schemes are avoided. An optimal planning model of electricity-
gas energy transmission network is established, which considers the wind curtailment cost, energy shortage
cost, electricity-gas coupling conversion,and power supply and gas supply balance. To improve the computa-
tional efficiency, the incremental piecewise linearization approach is adopted, and the original mixed-integer
nonlinear programming problem is transformed into a mixed-integer linear programming problem. Simulative
results on IEEE 39-bus and Belgium 20-node gas joint system indicate that the proposed planning model
effectively improves the system performance in aspects of the economics, reliability and accommodation of
wind power generation,which can provide technical guidance for IEGES planning.

Key words:integrated electricity-gas energy system;planning of coupling units;optimal planning of transmis-

sion network ;reliability ;incremental piecewise linearization
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Table Al Natural gas pipeline parameters of IEEE 39-bus and Belgium NGS 20-node system

KRR EERREDEN TR R RARTEIE R K Dmn
1 1 2 9.07027
2 2 3 6.04685
3 3 4 1.39543
4 4 7 0.226895
5 4 14 0.659656
6 5 6 0.100256
7 6 7 0.148655
8 8 9 0.108033
9 9 10 0.027008
10 10 11 0.021607
11 11 17 0.051445
12 11 12 0.863836
13 12 13 0.907027
14 13 14 7.25622

15 14 15 3.62811
16 15 16 1.45124
17 17 18 0.00642
18 18 19 0.001703
19 19 20 0.027819

RA2 IEEE 395 b FIBINGS 205 mEA & RGN fafar S 4
Table A2 Electric load parameters of IEEE 39-bus and Belgium NGS 20-node system

HL ) B BT A A IHRIMW HL ) S AR AHIHRIMW

3 52.5 21 44.7
4 81.5 23 40.3
7 38.1 24 50.3
8 85.1 25 36.5
12 14 26 22.7
15 52.2 27 45.8
16 53.6 28 33.6
18 25.8 29 46.2
20 110.8

A3 IEEE 395 b FIRINGS 20T S BA & R AR TS
Table A3 Device parameters of IEEE 39-bus and Belgium NGS 20-node system

Juft e HUE
B AR AT 1500000 7/MW
R BT A ,1;;6 5007C/(MW + h)
fi i oo K2C 60%
- B R AL, 5513607C/MW
GRIDESTON il vl 100 MW
R BRRA A, 68927/ (m® + h')
SRR B Fry 2x10*m¥h
s P A ,1|2‘VGFP 1033807G/(MW + h)
i ogcE KNS 80%
R AL BT Ay 4307L/(MW « )
RALHLAL EAT A Aoy 507/(MW - h)
B SEAT A Aoy 2.756m°
fi e BT A" 3.256/m?
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Table A4 Economic analysis under four scenarios

A =
i Lk - e -
ek L I 53 v v =% IT N fe gt v .y N . gr b L
thi 5 . WBHEST  EERE s O ke RBNET AR
B AS
TR . — — — - hr —y N . -
; - WAMLIE  fEREMW EHSREMW 1008 kit mAMLS Fekim®
1.796 175.660 30584.3 — — 0.971 77.619 —
1.980 175.544 0 0 — 0.971 77.374 11199.1
1.796 155.455 16400.3 — 0.444 1.030 96.359 —

1.980 155.283 0 0 0.266 1.030 96.083 11199.1
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