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Fig.3 Curves of relationship between abandoned
wind rate of sending-end subsystem and
characteristics of receiving-end subsystem
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Coordinated abandoned wind accommodation analysis of multi-area interconnected
combined heat and power system considering exchanging power cost
LIU Shuyan',LIAO Yang',CHAI Qingxuan’,HU Linxian',LI Yansong’
(1. School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China;
2. School of Astronautics, Harbin Institute of Technology,Harbin 150001, China)

Abstract: With the increase of grid-connected wind power capacity and abandoned wind power, the long-
distance and large-capacity wind power trans-area accommodation has become an effective strategy to reduce
the abandoned wind rate. In view of the inter-area development pattern taking UHVDC (Ultra High Voltage
Direct Current) as the main transmission channel,the inter-area DC tie-line model is established. Then,con-
sidering the information confidentiality and dispatching independence of each areal combined heat and power
system, the dispatching problem is divided into the upper-level main optimization problem and lower-level
sub optimization problem based on analytical target cascading. And taking the tie-line power as the coordi-
nated variable,the decentralized coordinated abandoned wind accommodation dispatching model of multi-area
interconnected combined heat and power system considering exchanging power cost of tie-line is established.
The influences of electricity price of tie-line, system characteristics of interconnected areas and abandoned
wind accommodation measures on the wind power accommodation rate of multi-area interconnected combined
heat and power system are analyzed in detail by case simulation. The research shows that considering exchan-
ging power cost of tie-line and selecting electricity price of tie-line reasonably,giving priority to being inter-
connected with the areas with high electric load,low proportion of heat load and thermal power unit, and
low penetration of wind power, and taking abandoned wind accommodation measures in the interconnected
areas are beneficial to wind power accommodation of areal combined heat and power system in which wind
power is rich.

Key words: multi-area interconnection ; combined heat and power system; decentralized coordinated dispat-

ching;exchanging power cost;abandoned wind accommodation
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Table Al Technical parameters of each unit

BT RS 2T ARG
BLeL % 5 LT A (i1 P SN el) &/l el FL Ty R Y L/ R &/
MW th?h (MW h?) MW th?h (MW h?)
1-1 [50,100] [30,120] 20 [50,100] [30,120] 20
1-2 [50,100] [30,120] 20 [50,100] [30,120] 20
1-3 [50,100] [30,120] 20 [50,100] [30,120] 20
P HLA 2-1 [50,100] [30,120] 20 [50,100] [30,120] 20
2-2 [50,100] [30,120] 20 [50,100] [30,120] 20
2-3 [50,100] [30,120] 20 [50,100] [30,120] 20
2-4 [50,100] [30,120] 20 [50,100] [30,120] 20
31 [100,200] [0,0] 40 [100,200] [0,0] 40
3-2 [100,200] [0,0] 40 [100,200] [0,0] 40
3-3 [100,200] [0,0] 40 [100,200] [0,0] 40
3.4 _ _ — [100,200] [0,0] 40
gk LA
4-1 [100,200] [0,0] 40 [100,200] [0,0] 40
4-2 [100,200] [0,0] 40 [100,200] [0,0] 40
4-3 [100,200] [0,0] 40 [100,200] [0,0] 40
4-4 — — — [100,200] [0,0] 40
% A2 HIHTRESHERBHEA RN
Table A2 Consumption characteristic fitting coefficients of sending-end subsystem’s each unit
WL gm 5 € e e, e, e, €5
1-1 3.204 0.4192 0.121 0.0007 0.00016 0.00026
1-2 3212 0.4176 0.119 0.0007 0.00017 0.00027
1-3 3.215 0.4134 0.118 0.0007 0.00018 0.00028
PHLHLA 2-1 2.986 0.4133 0.121 0.0009 0.00018 0.00022
2-2 3.183 0.4194 0.124 0.0008 0.00016 0.00033
2-3 3.235 0.4032 0.112 0.0006 0.00021 0.00031
2-4 3.231 0.4056 0.114 0.0007 0.00019 0.00029
WL g a, a, a,
31 2.3298 0.3101 0.0015
3-2 5.9769 0.2548 0.0007
3-3 3.0044 0.3058 0.0009
gl K LA
4-1 4.9369 0.2762 0.0011
4-2 4.4499 0.2947 0.0012
4-3 5.8582 0.2616 0.0008
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Table A3 Consumption characteristic fitting coefficients of receiving-end subsystem’s each unit

LR TR € e e, e, e, e
1-1 3.000 0.4195 0.123 0.0008 0.00017 0.00029
1-2 3.235 0.4032 0.112 0.0006 0.00021 0.00031
1-3 3.136 0.3833 0.131 0.0007 0.00015 0.00025
ERRER IAEN 2-1 2.987 0.4125 0.120 0.0009 0.00018 0.00022
2-2 3.164 0.4210 0.125 0.0008 0.00016 0.00033
2-3 3.212 0.4176 0.119 0.0007 0.00017 0.00027
2-4 2.987 0.4125 0.120 0.0009 0.00018 0.00022
GIRZER R a, a,
31 4.9369 0.2762 0.0011
3-2 5.9653 0.2608 0.0008
3-3 5.4572 0.2684 0.0009
3-4 5.9653 0.2608 0.0008
2l K AL
41 3.0000 0.3200 0.0004
4-2 2.3298 0.3101 0.0015
4-3 5.3757 0.2702 0.0010
4-4 2.3298 0.3101 0.0015
R AL HitBH
Table A4 Other parameters
¥ il
FEITIEFE AH /(K kg™ 2327.53
B co (T £ 680
KBS TR by, (MW h ) -0.05
T/ NS L BURHR b /(MW h £ 0.18
H AR g 0.95
VRSB T 24
PR BEJE BRI B 1A) At /h 1
B8 R Th % LR T™ IMW 240
BRES LA R IR T IMW 50
IR R IR d 5™ /MW 50
IR R TR d 5" /MW 10
il e /N VR I b BB B T 3
TPk 2 VR BE R B R AE L 8
i HL B e/ ME Q /(MW h) 1800
T ALY NG T E B CY /(T8 (MW h)7] 616
ST RS RIE T R CY /78 (MW h)™] 684
LN R A B E T IMW 75
MR 22T 5 R BAIE A,y o 1
T 2 IR BOVME. 14, o 1
W7 & 107
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Fig.Al Electric load and wind power forecasting output of sending-end subsystem
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Fig.A2 Heat load of sending-end subsystem
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Fig.A3 Electric load and wind power forecasting output of receiving-end subsystem
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Fig.A4 Heat load of receiving-end subsystem



