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Fig.1 Schematic diagram of coordinated operation
of wind farm,CHP and heat storage device
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Fig.2 Power generation aggregator with wind
farm ,CHP and heat storage device
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Fig.3 Heat-power coupling of extraction CHP unit
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Fig.4 Schematic diagram of heat storage device
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Table 1 Key parameters of CHP unit

28 ZHE 28 ZHE
P1/MW 211 R/ MW 241
p2/MW 100 a/[TC-(MW-h)"]  0.0044
ps/MW 100 b/ [T6-(MW-h)"]  13.29
ps/MW 156 ¢,/ [J6-(MW-h)"]  39.00

h./ MW 124 c, 0.15
et | A SCAS Jay Bt PR 25 i 28 Y et P P A A8
Tk Hs50mk 2 i,

2 BRIEEHXESH

Table 2 Key parameters of heat storage device

BH Yl B% BH
hin, 60 MW H,. 360 MW -h
his 50 MW n 0.993
H.i, 60 MW -h
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Fig.5 Scenario set of day-ahead wind
power forecast
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Fig.6 Variation of energy stored in
heat storage device

IE R ERERE R FEAH A, XTREE 5 nTRLE
05:00 — 10:00 1F /2 KU T 324 K 1 B B, 15:00 —
20:00 B B2 A KU D) 3 850 /N B Bt

fiti PR B SR R AN 3R 3 o, Y OREL
A IR B AR DR IE B ML T R AR B A e
M ATHE T, DR SE I g X | XU 37 R s ML 2 19 R
HL IR 25 53 00 Sk 564.3 T3 ot Ml 316.1 J1 o6, B #E
880.4 J7 UG ; M BC B i IR B XUH g A B R AL AL
() & LIS #5409l oA 573.6 1T M 311.6 106, Bl £
4 885.2 STt ML N T 4.8 JioT, K I HLA
(S 25 483 K

RIEAREMALEREN AR EHNZM

Table 3 Influence of heat storage device on profit
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Fig.7 Electricity-heat characteristic of CHP unit
with heat storage device
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Table 4 Comparison between stochastic and
deterministic models
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Fig.8 Comparison of operational uncertainty between
integrated power system and individual wind farm
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Abstract: The optimal operating strategy of integrated power system with wind farm,CHP(Combined Heat
and Power) unit and heat storage device is studied based on the day-ahead forecasts of heat load and wind
power output. The thermal power plant with heat storage device and the wind farm are integrated as a
power generation aggregator and its overall profit can be maximized by adjusting the outputs of CHP unit
and heat storage device while meeting the district heat demand and enhancing wind power accommodation.
A day-ahead scheduling model considering the heat-power coupling of CHP unit and the operational
constraints of heat storage device is built and solved,based on which,a corresponding stochastic optimization
model considering the randomness of wind power output is established. Case study shows that,with the
coordinated optimization,the overall profit of integrated power system with wind farm,CHP unit and heat
storage device increases and its wind power accommodation capability improves in  “power-follow-heat” mode.
Meanwhile,the stochastic optimization model solves the uncertainty problem of wind power prediction quite
well to effectively reduce the uncertainty of system power output.
Key words: wind power; combined heat and power; heat storage system; stochastic optimization;

uncertainty



