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Fig.l1 Units operating characteristics of pipe network
heat storage coordinated with electric boilers in

wind abandon period
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Fig.2 Virtual heat storage tank of pipe network
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Fig.3 Comparison of heat storage between pipe network

and electric boilers under Case 1 and Case 2
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Thermal Power Plant 2 under three cases
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Table 1 Coal cost and wind power curtailment rate of

two heat storage modes under four cases
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Influence of heat network characteristics on abandoned wind absorption effect
XIE Huabao',DAI Sai’,XU Dan?,HU Linxian'
(1. School of Electrical Engineering & Automation,Harbin Institute of Technology,Harbin 150001, China;
2. China Electric Power Research Institute, Beijing 100089, China)

Abstract: Heat load can be shifted by heat storage, meanwhile, wind power curtailment can be reduced by
decoupling “power-heat production” constraint of CHP(Combined Heat and Power) units through peak heat
load shifting. The impact of heat storage,attenuation and delay characteristics of heat network on wind power
curtailment is investigated. The abandoned wind absorption mechanism of pipe network heat storage is ana-
lyzed without considering attenuation and delay characteristics,and the impact of the attenuation and delay
characteristics on the abandoned wind absorption effect of pipe network heat storage is analyzed. The heat
storage model of pipe network is established, and the operation model of CHP system that considers heat
storage, attenuation and delay characteristics of heat network is developed. Simulative results show that the
abandoned wind power can be absorbed by combining the pipe network heat storage with electric boilers.
In addition, the device cost is saved by replacing the heat storage device of electric boilers with heat sto-
rage device. The attenuation characteristic results in the increase of both heating loss and heat source pro-
duction,and the decrease of heat storage of pipe network,which is not conducive to the absorption of aban-
doned wind power. The delay characteristic results in different peak time of heat production of CHP units
and wind power production, which contributes to accommodating more abandoned wind power. However, it
has no effect on the heat storage amount of pipe network and the abandoned wind absorption of pipe net-
work heat storage.

Key words: combined heat and power system; pipe network heat storage; delay characteristic; attenuation

characteristic ;abandoned wind absorption



M =
&AL 5B RGEAM S TE S
Table Al Pipe parameters of heat network in case system

G KEm  HAm FdR(Mkgeht) BIENh HRAERS/h
1 5000 1.0 2.4868 2 1
2 5000 1.0 1.8459 2 1
3 3000 1.0 1.1345 2 1
4 5000 1.0 4.5552 1 0
5 5000 1.0 3.5028 1 1
6 3000 1.0 1.9499 1 0

F A2 FIRGE M S H
Table A2 Heat-storage parameters of pipe network in case system

P P 1 T2
~ Wil M2 YIS 4 ARES it 6
ERINF FRR/(GI-hT) 2538 25.38 15.23 4231 4231 25.38
I FRR/(GI+hT) 2538 25.38 15.23 4231 4231 25.38
KA /G 16423 164.23 9854  164.23 164.23 98.54
= A3 BB RGP A E
Table A3 Electric boiler capacity of case system
PH 1 2
ZH Ay Hfw A M W L
1 hr2 3 e s 5 6
HE 25 i/ MW 1125  11.25 6.75 1856  18.56 11.13
R" AL K7 A e
Table A4 Power load value of each period
i} %) 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
114n;
116283 121831 134684 136803 144263  1399.34  1370.66  1286.05 132536 135619 138019  1227.32
WH wH WH wH wH wH wH wH wH
A 21:00 22:00 23:00
00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00
AL 971 o
114751 1056.62 1003.55 1005.06  972.31 988.48 984.26 991.08  1003.14 98591  1019.12  1038.8

/MW
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