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Fig.1 Structure of 6-bus power grid
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Tab.1 Parameters of power grid
B R R X B2 R /km mCy/ ) (kg-C)7'] BIRIEIE /C
1 4 0.08 0.20 0.010 60 545 39.7
1 5 0.08 0.30 0.016 90 853 36.2
2 3 0.05 0.26 0.014 80 1127 33.6
2 4 0.05 0.10 0.005 30 444.5 539
2 5 0.10 0.30 0.016 90 711.3 35.6
2 6 0.07 0.22 0.011 65 711.3 35.0
3 5 0.12 0.24 0.012 70 444.5 38.3
3 6 0.02 0.10 0.005 30 1127 39.2
4 5 0.02 0.10 0.005 30 1127 33.6
5 6 0.10 0.30 0.016 90 711.3 34.0
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Tab.2 Data of generating units

KL T S Poa Poin Q(;max Q(;mm R,

1 2.5 0500 2.00 -0.20 0.08
2 3.0 0 1.86 -0.25 —
3 2.0 0450 200 -0.20 0.04

R 3 RENAT DM AR RH R EERK
BERATEHMNENRY
Tab.3 Cost function coefficient of generating unit
nodes and penalty coefficient for incomplete
accommodation of intermittent energy

R a/(B-MW?2)  b./($-MW") o/ ($-MWT)
1 0.002 2.00 —
2 — — 100
3 0.003 3.25 —

R4 BETRVRENDE

Tab.4 Initial power injection of each node

A OAEA REA| WA AIUNEA KRIEA

1 0.88 0.29 4 -1.20 -0.30
2 1.20 0.48 5 -1.08 -0.50
3 1.00 0.38 6 -0.70 -0.35

RS BERATEAESHTERAEE
Tab.5 Thermal ratings under given meteorological
parameter of HBE

HW A R BGEERR) EE R BEE
1 4 1.07 2 6 1.22
1 5 1.35 3 5 0.98
2 3 1.55 3 6 1.55
2 4 0.98 4 5 1.55
2 5 1.22 5 6 1.22
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Fig.2 Active power curves of intermittent power
generation at node 2 under three cases
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Tab.6 Active power load of 6 periods

B Bt - R -
o4 WS T 6
1 1.3 1.08 0.70
2 14 1.09 0.72
3 1.5 1.10 0.74
4 1.6 1.11 0.75
5 1.7 1.12 0.77
6 1.8 1.13 0.79

RTBERIAEHAHRAERKRER
Tab.7 Results of dispatch for 6 periods by

proposed model in case 1

HTJ-E/% P(;l P(;Z P(;]
1 1.16 1.25 0.80
2 1.36 1.40 0.60
3 1.51 1.55 0.45
4 1.48 170 0.45
5 1.85 150 0.45
6 223 130 0.45
57.00 ) 0.86
I ///'/ \\\\
= 5525 S {079 E
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Fig.3 Temperature and current curves of
transmission line 2-4 in case 1
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Tab.8 Results of dispatch for 6 periods by
proposed model in case 2

T T R A (L3R 9) K L 2R I 2 4 M RLEE
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Tab.9 Results of dispatch for 6 periods by
proposed model in case 3

I B P Pe, P
1 1.01 1.40 0.80
2 1.15 1.60 0.60
3 1.25 1.80 0.45
4 1.08 2.10 0.45
5 1.57 1.75 0.45
6 1.94 1.56 0.45
65 r . 112
gi 60 E — Sl - 1 1.0 2
# ‘_:::.’.::": """"""""" -
EE 55 pommmT 10.8
50 s 0.6
1 2 3 4 5 6

I B P Pe Pes
1 091 1.50 0.80
2 0.95 1.80 0.60
3 0.95 2.10 0.45
4 0.83 2.36 0.45
5 1.23 1.90 0.65
6 1.64 1.70 0.58
5 #it
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Fig.4 Temperature and current curves of
transmission line 2-4 in case 2
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Fig.5 Temperature and current curves of
transmission line 2-4 in case 3
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Improving intermittent energy accommodation capability of power grid
based on electro-thermal coordination theory
WANG Mengxia' , HAN Xueshan?, SUN Hongbin'
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. School of Electrical Engineering,Shandong University,Ji’nan 250061, China)

Abstract: A method based on electro-thermal coordination theory is proposed to improve the intermittent
energy accommodation capability of power grid. A power grid accommodation model with electro-thermal
coordination is built,which,combined with the intermittent energy generated power and load forecasting
technique, considers the electro-thermal coupling law of transmission components in the advanced dispatch,
takes the maximum permissible temperature as the thermal load-carrying limit of transmission components,
and coordinates the current-temperature coupled dynamic process of transmission components during the
fluctuating intermittent energy power generation. The asynchronization between current and temperature
changes is used in advance to mitigate the current-dependent load-carrying capacity tension of transmission
components and thus improve the intermittent energy accommodation capacity of power grid. Results of case
analysis verify the effectiveness of the proposed method.
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