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Research progress on the coupling technology of coal—fired power generation-—

physical thermal storage and analysis for the system peaking capacity
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(1.Xi"an Thermal Power Research Institute Co. ,Lid. ,Xi'an 710054, China ;2.State Key Laboratory Institute of Multiphase Flow in
Power Engineering ,Xi'an Jiaotong University ,Xi'an 710049, China)

Abstract : In recent years, the rapid development of renewable energy has raised the demand for flexible operation of the power supply sys-
tem. Deep peaking of coal—fired units will become the norm in the coming years. The flexibility modification of coal—fired generating units
is an important step to resolve the conflict between thermal power and new energy development. In order to improve the deep peaking capa-
bility of coal—fired generating units,the coupling technology of coal—fired power generation and thermal storage was proposed. The coupling
technology can achieve thermal—electrolytic coupling, enhance the deep peaking ability and flexible operation characteristics of the unit,

and provide more space for new energy to access the grid. For the coupled coal-fired power generation—thermal storage technology, three
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types of physical thermal storage technologies that can be applied to coal—fired units,namely hot water thermal storage , phase change filled
bed thermal storage and molten salt thermal storage were presented,and the characteristics of the three types of thermal storage technolo-
gies were analyzed and the research direction of the three physical heat storage technologies in the future was put forward. The indicators
for evaluating the thermal performance of energy storage devices were summarized , including thermal storage and discharge power, dimen-
sionless temperature ,richardson number and thermal storage and discharge efficiency. A model for calculating the peaking capacity of
the coupled coal—fired power generation—thermal storage system was also established,and the electro—thermal characteristics of the coal -
fired power generation unit were coupled with the calculation model of the thermal storage system,so as to analyze the peaking capacity of
the coupled coal—fired power generation—thermal storage system. A reasonable operation mechanism for the coupled coal—fired power gen-
eration—heal storage system was proposed, and the thermal performance indicators for evaluating the coupled system were established,
namely the thermal efficiency of the heat storage process,the heat release process and the whole process,and the peak regulation capacity
and peak regulation margin of the system. A comprehensive electric and thermal dispatch model of the coupled coal-fired power genera-
tion—heat storage system was constructed , which included the objective function and dispatch constraints. The scheduling constraints in-
clude power balance constraint, heat supply constraint, renewable energy output constraint, electric power constraint, thermal power con-
straint, climbing speed constraint, heat storage capacity constraint and heat storage capacity constraint. The integrated electric and ther-
mal model of the coupled coal—fired power generation—thermal storage system is used as a decision—making tool for the scheduling system
to reasonably arrange the system operation planning after the configuration of thermal storage , which provides an operation planning strategy
for the power system. The coupled coal—fired power generation—thermal storage technology utilizes the flexibility of thermal energy utiliza-
tion of thermal storage technology to adjust the system heat supply in a timely manner according to fluctuations in external thermal load, ef-
fectively meeting the thermal demand at different times, increasing the peaking capacity of coal—fired generating units, achieving the pur-
pose of enhancing the level of renewable energy consumption of the integrated system, shifting peaks and filling valleys,and building a new
type of power supply system.

Key words: coal —fired units; physical thermal storage technology; system peak shaving; thermal performance; comprehensive dispatc-
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Table 1 Flexibility and technical parameters of sensible

heat storage technology
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Fig.1 1 MW, pilot solar thermal power system

11 7 REHITE, B 1L T HR R R B PRI I 6 fik
ARG TS, IR SRR 5L B dr TR AL”
ARG IR AR S iR SR A R GE I R 1k
O JT S AN 2 Bs . BEFE R TR T AL RE R
R R EE VA W E 7, 3 RE e B X HL T B B TR
FEREAE ST TR Tk r AL TR BE 9 0 Y T R
FLGURERRREROR IR X AR GL i A BB AT T
HUETH GO R, RGLLE G AR 77.8% , fE K
HUASE At B 0TS 107 P AT 5% ) I I DB VA 4T A T —
ol e AR A AR RO AR Tk AU

S R SO AR A A A, S B KL SR A I
W, SAKE  EHNFEEIEL 3 a PRI T 2R -
K ERAERERN S TS, il T R ok 8 AR G X A T 5
T RE A SR E 7, DY I i B8 AR e A RA AL L P i
REPALEEE RS ITRCRARF R, HATH
UL AR PR S U B 2 A 2R R
ZRE I, AR TR v R AT 07 B 2 AR R
Har SRR T, fERG RE A EERE R 4
s T A B A B AR & R Gs T TAR
f L ZAEAR

— #R
— K .
— =
g
AL
#
g — 3 —
i
|
i  —
% L
VA @-&} V2
e | T
S e L iis |
R N | I O P I ]
F AR TR i #HE R TR R A

A2 HABEBELHEAREHKENATE

Fig.2 Process of the thermal power unit embedded in high temperature molten salt heat storage system
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