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Fig.1 Heat accumulator integrated in
a heat supply system
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Fig.2 Electricity-heat characteristic of
extraction unit
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Fig.3 Electricity-heat characteristic of
extraction unit with heat accumulator
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Fig.4 Schematic diagram of power system
operation with heat accumulator
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Tab.1 Installed capacities of power grid

HLEH A EHAERE/MW & /%
4l pLgl 700 25
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Tab.2 Parameters of unit
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HLL W MW MW TR /MW @/ (t*MW?2-h™") b,/[t-(MW-h)"] ¢,/ (t-h™") ¢, Co cn K % %
1 200 100 250 0.000171 0.2705 11.537 0.15 0.15 0.75 0 50 50
2 350 175 450 0.000072 0.2292 14.618 0.15 0.15 0.75 O 70 70
3 350 175 450 0.000072 0.2292 14.618 0.15 0.15 0.75 O 70 70
4 300 150 400 0.000076 0.2716 18.822 0.15 0.15 075 0 80 80
5 300 150 400 0.000076 0.2716 18.822 0.15 0.15 075 O 80 80
6 300 150 400 0.000076 0.2716 18.822 0.15 0.15 0.75 O 80 80
7 200 80 0 0.000171 0.2705 11.537 0 0 0 0 50 50
8 500 200 0 0.000038 0.2716 37.645 0 0 0 0 130 130
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Tab.3 Power & heat loads and predictions of wind power
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Fig.5 Output power of different unit types

under reference mode
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Fig.6 Output power of different unit types
under heat accumulator mode
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Tab.4 Comparison of output power between reference mode
and heat accumulator mode for different unit types

BRI, ki, KT A/

v . P S R=A

s B ey ey AREEA
2% 11074 32400 4533 17426.607
Tt e 10087 32400 5520 17138.990

ATLLE T A S KU T g e T
087 MW -h, SE B 15 M & 287.617 t, K1, R4t h ik
KRR IR A DD I i 4R O BE YR R L X
RN LR E ST NER AR E, X
EFONRE RGP ECE T AR S H— RN
AT i B A R 4 TR S bl AR LA DA AR I O KA
PR AR IR B RO T I A R ] IR A AR
Py A I AR R R A R
3.3 fEMEESHXTXEE MK

M 7 7T LLE L A AR A B BT R 58 42 T
G ABAEAE 243 MW -h 77 KU & 3B | e
it A5 A T BT BB v 0 R UG BE T AR SR I A I 2
THAF TR IR 2 ORI s 3 s | Bl &
it A5, A ML BT 8 12 1= 19 8 e BB ) O F 3 A

HE e KA R ERFREFESR, Z IR, 1E

AR BT A B ¥ AN 75 MW i I U5
ey, ZHZHMR T 2% 05 U iR K5 K )
204 MW , 5 TGk 4= 5B H 4 XUHL

MR T IR 1 B K AT R AL R
200 MW fiff #A75 f R 24 2000 MW -h 5 FER R4
VE A B S I KU TSP S AT A, HL Y A
AR E I B PR A 5 R A R i 2 K
AL HE BT 0 ) T A KGR B R N T BT ) A
A UL 760 B A A B IR S B iR
BRI 2 B H
34 3WMEBITAREFAELEREE

Sh K 56 it 34 2R 0 R | AR SO S R
Jr AT T X EG, AR T SCTE 40 3 AU i AR
JRHE 7RG T P A LR XA
M RGP AEAE I AT SRR A ML AR & L Dy R g
Yfy— 3843 KU 1 AR L BT U2 ) R BGER 43 | U]
FL 0 T R 55— o KR EA T L, X R Y
ARG AALE A BRI

FEHL ) 2 G0 T LR R T 0 < e KU Y
Ty —Fpar 4775 2K, AT LA I HR e ok T R IR TR
IR BN B A AL IR RS 1 0 H Y AR HE ST LR
J7 =20 VA B A RL R | H bR ek BB N 2 T H R

MLLH AR & IR S a3 o7 AR 29 3R 7 BB
L3 — (15 AR, W R AR T a0 AR e
B S A 2 R (5) A8 H

2. Py +P,=Ph g+ Pl (16)
1eN

PP 2R (6) 28
. ~Z‘ y Pfl,i+7’P{miler2Pf),h,k (17)
1€GLU Gy

Horb Pl FTHERAR ¢ B Z0 AR L s O LB b AR
e

SR U AR 7 A TG AR A 200 MW,
FL B ORI 1,

SRS S St (IR R 200 MW
A B 2000 MW -h) HLAR Y 3 B0 07 B REFE
i KL AN S KL A 2R R R A R LR 5,

£S5 AREBETHALTRAESR
Tab.5 Results of dispatch under different operating modes
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Combined heat and power dispatch model for power system

with heat accumulator
LU Quan',CHEN Tianyou',WANG Haixia',LI Ling',LU Yang?,LI Weidong'
(1. School of Electrical Engineering,Dalian University of Technology,Dalian 116024, China;
2. Huaneng Dalian Power Plant,Dalian 116100, China)

Abstract: The operational characteristics and peaking capacity of CHP(Combined Heat and Power) unit with
and without heat accumulator are analyzed,the basic operating mechanism of wind power accommodation
by heat accumulator is discussed,and the CHP dispatch model with heat accumulator is built. Compared
with the traditional model,the built model has additional restraints:the system heat balance,the
thermoelectric coupling of CHP wunit and the operation of heat accumulator,and takes the minimum total
coal consumption for both electricity and heat as its objective. Case study verifies that,the proposed
effective ,the CHP plant with heat

accommodation level of power grid,and the coal saved per 1 MW-h wind power accommodation by heat

model s accumulator can effectively improve the wind power

accumulator is better than that by electric boiler.
Key words: electric power systems; heat accumulator; combined heat and power; wind power; combined

power and heat dispatch; models



	电力自动化设备1405.pdf



