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Fig.3 Wind and solar curtailment of park
under Mode 7-10
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Table 2 Load loss of park under Mode 11-14
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Day-ahead economic dispatch of multi-energy parks considering integrated

thermo-electric demand response and high penetration of renewable energy

LIU Tiangi,LU Jun,HE Chuan,XIE Yanxiang
(College of Electrical Engineering and Information Technology,Sichuan University,Chengdu 610065, China)

Abstract: Based on a multi-energy park consisting of wind turbines, photovoltaic cells, gas turbines, com-

bined heat and power units, electric boilers, gas storage equipments, heat storage equipments, electrical loads

and heat loads, a day-ahead economic dispatch model of multi-energy parks considering integrated thermo-

electric demand response is proposed, which can further deepen the penetration of renewable energy. Simu-

lative results show that the integrated thermo-electric demand response, power to gas, power to heat, gas

storage equipments and heat storage equipments can improve both the accommodation of renewable energy

and the economic benefits of park.

Key words: multi-energy system;combined heat and power;power to gas;energy storage equipment;integra-

ted thermo-electric demand response;renewable energy accommodation
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TableAl Parameters of park level multi-energy system

W B4 ZHUE & ZH ZHUE
T kW 30 pEHPmI flow 15
ST kW 100 PEHRm [l 65
TS h 2 T fh 2
CHP
T fh 1 T fh 1
BRAHHL ST KW 55 Sy Ikw 35.75
SPRET kW 55 SR kW 35.75
MR FMa, 4438 nee 0.64
A%, 1589 P2G Gremn jm? 0
IR AR L 0 Gre™ Im® 50
nee 0.9 H"Smn -100
HEB™ [l 40 H ™ fw 100
HEB™ [kw 200 | fEFGBEE CP™/ (KW e h) 100
GERaY T2 h 2 CHm™ [ (KW « h) 300
T8 fh 1 Tens 0.98
SURER fW 100 A 1heat 0.98
SPRER kW 100 Gemn/ (m® e bt 50
cos™ Im? 100 | fESEE GE™/ (mPehD 50
i W& .
Neos 0.95 cesm" /m? 10

xR A2 EXZEERAGIIEN
TableA2 TOU price of park level multi-energy system

T HE AR A (LK
I B B B B .
/UG * (KW-h)7] /Dt * (KW-h)7]
00:00—07:00,
i) 0.17 0.13
23:00—24:00
07:00—10:00,
P 15:00—18:00, 0.49 0.38
21:00—23:00
10:00—15:00,
U] 0.83 0.65
18:00—21:00

R A3 L. SRERITIRRS

TableA3 Limitation of energy exchange with power and gas network

2 ¥ S
Pi”' min/kW 0
P MK\ 800
FLRA _
pout: mm/kw 0
POt kW 100
Gin- min/ m3 0
Gin- min/ m3 80
! _
Gout- mln/ m3 0
Goutr maX/ m3 10
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Fig.Al Forecasted values of wind/ photovoltaic power generation and power/heat load in winter
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TableB1 Six operation modes
T ER P2GHE LGSR AR R  RL

1 X

X X

2

3

0 2 o« X X

J X
J X
4 J v
J v
J v

<« X X X

# B2 5 4—6 HYFE K MIAT Mg BZ Fa far b £51)
TableB2 Ratio of demand response about Mode 4 to Mode6
5 SR AR W) Sz F, 7 e L A5

EN s N 21 7
PR A
4 0.05 0.03 —
5 0.05 0.03 0.05
6 0.10 0.05 0.10

% B3 AR 6 TEIXHABFERKS
Table B3 Start-stop status of units under Mode 6

HLAH. 24 MBI R RES

g% 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 0
CHP oo 0 o0 o0 o0 o0 0 1 1 1 1 1 1 1 1 1 1 1

MA%HL 0o o o o o 0o 0 O O 1 1 1 1 1 1 1 1 1 1

# B4 AR 1—5 TERXBHEIFBIERS
TableB4 Start-stop status of electric boiler under Mode 1 to Mode 5

Jik 24 MBI R RES

1 i 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 $ 11 1 1 1 1 1 1 0 O O O O 1 1 1 1 0 O
3 i1 11 1 1 1 1 1 1 0 O O O O 1 1 1 1 0 O
4 $1 11 1 1 1 1 1 1 0 O O O O 1 1 1 1 0 O

5 i1 11 1 1 1 1 1 0 O O O O O 1 1 1 1 0 O
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Fig.B1 Power balance of park in Mode 6
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Fig.B2 Gas balance of park in Mode 6
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Fig.B4 Heat balance of park in Mode 6
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Fig.B5 Change of energy storage of park in Mode 6
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#ca AR 7—10 WERXEITRA
TableC1 Operation costs of park in Mode 7 to Mode 10

AL T
A MR TRURR MR A AT SRR G BGPTSR Bk
7 2352 7328 8.6 363 18.0 407.9 0 — 623.0
8 239.3 7283 19.5 13.9 9.2 626.4 0 — 383.8
9 440.6 479.2 19.5 0 0 661.6 0 — 277.7
10 480.0 383.0 19.5 0 0 729.5 0 6.8 160.1
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