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Abstract; In order to solve the problem of wind and solar power curtailment in the " three north" regions
of China,it is particularly important to improve the peak regulation capacity of thermal power units. In-
stalling heat storage tank in thermal power plant is the effective method to realize " thermoelectric decou-
pling" and widen the peak regulation space of unit. This paper takes a 330 MW subcritical unit as the re-
search object, uses Aspen Plus software to construct a simulation model of a thermal power unit equipped
with heat storage device, and analyzes the influence of the extraction location of heat storage device on
the economy of thermal power unit through the indices of coal consumption and energy efficiency, etc. The
simulation results show that the simulated calculation results of thermal power unit under different working
conditions are in good agreement with practical engineering data, which verifies the reliability of calcula-
tion model. It is most economical to extract air and store heat at heating extraction opening of unit. Ac-
cording to the selected six typical working conditions, the unit equipped with heat storage device can save
coal consumption of 7 003. 74 kg at most compared with the original unit, and the average coal consump-
tion can be reduced by 1 167.29 kg per hour.

Key words: heat and power cogeneration, heat storage , peak regulation, Aspen Plus, economic analysis

RS E #2021 -08 -19; {&iTHHH:2021 10 - 14
BB R ZME(1996 —) 55 IO A, LI TR 22 LA,
BIUEE & M(1963 -) B ILARFTMA, HIRH TR AHE.



- 144 - W 3

[ 2022 4F

51

i3

ULAE , fAT RE TR I AR I BT H 28 7™ 08, LUKV |
B AE % v R AR 36 19 AT B2 BE IR T 4R KRR
R ER R OB BE B A AR R 4 B RS LY
X2 FHECHLIT WIS & f 2y 303 3, o A e P
B 2MrRela b I H it BN R e B, 15 Ge R A
K ML T ZE AT P R PR UL R 05 1Y L X ZS [H], 75
sk 2 R KL FE 4™, XTI S
FEEPLEREC =7 H X, 1380 H X RS L
A LR G, 8K I 7 A R0 B AL T 4 LA RGE
L A G2 AT, Bl T BE A BR . Wl A 3K
EATHL T IR 0E L R A i R D B B TR R 1) O B
e

H iR K LA R 7R e 2R AT =
77 3 AR 47 33 A7 99 BB A7 DA K 5 3 A5 9
W AR RS RARAEAE A, — S R B L
AR G mris 17 B 23 B 0 BB AR 3R 0 75 e 7™ 7 LA
Nz AR )L, — XL A IR AT 00 08 45 A K
BT HEANE, WML F WL & H &
it SRR S LA [ P Ak e T e £
Jr AT T REWIT . Deane 25 A HFST & B /K
FRE AT H A I RS RE T, S ERAL A I 0
JraX, {0 3 22 B 96 R 40 A A0 M B 4% . Lin 45
NS B R o A K 5 NI % 115 NN o= )
b PGHE | PR LIAUE AR B Bl L
BATRER , & B LITEE A o] AR LR 1623 ], e
J PR R AR H R B LS SR WL Richter
25 N S BB R T o 4 5 A AT LS B
He 7R G AR PR I RIS AT , SCEH F R H Y
[ N A ) o | R 7 o e S R 4 R
PRI A R AS AR R E, B E AL
e, E— 4 L AR IR LA R B AR Ty, & B
BRI BB AT R, BIRGEN B kR M
B XU LRI K 25 e = b7 RAENS Y K R
7 1), T 40 3 XU 2, JHL P AR SR
57 LN 25 (] I 0 e/ e M e s o

it FaRAESE R LLUE I, B R T DA
R TR B IR AT L 4R THHLA B St 17 R
AT IOBEST 288 Pl ] Tl & AR IS 1181 T3k
WO ez B G B R AR T S TR

FCo RIS L T AT B PR B MO R, AR R
SRR AT T Ik T R R R R B R 2
PRUHA SC LA RE330 MW B E HILZH g F 58 %8 52, %
Aspen Plus BPFAEILIRE A Pera 150" HLAT I B 38 P
W/ PR PO € G R VA W =P ¢
FE B AR IR AR RAT U fie o 22 UF 5 B il D
BEE, IR PR AL B R B S s AT & Tk
BEAT AT RIBIESE . BFFEA R T AT 3 P
B B TRE S E

1 HEYARAERRENIZRE

PRI HILZH TOC B 75 ke T A T IR Y S
FEARIE R 177 LA SR B A (R 8 A9 A3 8 LA 2
RFAEAEAEAS K, TENLAL T A TR VR K BT it
FEPAER BRI H A LB AR ML AL (%) 47 Ay , R8T g VR 2
bR ZS ] SCEE T BRI L AR SO 330
MW i SEALLE 5 F B9, 2 3R LI 77 AL 2L A
BEREEMEAK T ZmAENE 1 s, H,DJ
SRR AR, G S e AR . Fa = AR 2%
TRBRIEATHE A 5 RSN, 575 % S M B3 2 28 77
TTEM. BLEEFMGES, LA b r 2 TARRERT
O AT S HOCA T A R, 5K
TEPGE AL BRI [ R 2 D C A S AL
AT HRREPE IR, IR AL i as AT T S TE
ABCD IR B, i T DIEGE L7 s 47 3K
W, QA BB Z AL ZH %o 17 1) {3t A i, S iy i 7
S R EF B, T E & A S  TE AR R AR
faf Q& , & P RIGE 5 F T B RRIA R K g1, 9
TR RRIA R L g, R 115 B
1.1 fEHIR

FETH R H IR RN A TR T, A P AL A
Rt TO0 T B AT I, & AREMEPATAE AR . I
IF PR EE DL rhil i e T o SR 28 VR B A T S5
TR TP BV K AT A H | 15 31 1 FOK HE A 25 AR
AT . MZEIR I S S K R GEE A BR
S XX IR RGN, T E R
J& i T S AL B AT e A BT gt i, I A 07
T DS ST B ) A D i £ A
1.2 F#TR

M IR P A A BOK, O VLA R IB AT
BRI, B AP T AR . R, R P



5 8 1]

Kz MG, 45 - E PR B R WL 1B 4T 2 DR RO A 23 B - 145 -

AIBOR AT RER, DR L2 R W il 1< AR, M
JEHLAL , 274k Sk B ARG 2, S BILAL &
A, SEL T AR SMEE L S AR TR T AL
BRSO RRAI , SRS ML R AR B LBl T

O—|ma

G2 Gl !

E1 HEBRFHNARSEARENIZRE
Fig. 1 Process flow diagram of a thermal power unit

equipped with heat storage device
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Fig. 2 Diagram of heat-electricity relationship of

unit equipped with heat storage device

2 EF Aspen Plus BIERIN RS

2.1 ABNASEAEKERSRENHEER

ONG'IRO %5 A"~/ % A Aspen Plus % {4 % #4
H AL I 22 5 A T AR 9, AR SCAE BL LRl |, 7R 34
I BLZH rp e o TG, A O LA S e A
BWRG HEA, BRI R (1) A%
BB R IR (2) Z B A E
ZETM R 5 (3) A IEE REE R

TEFIFH Aspen Plus B AT IR R, )
PET7 Y AR BE AT ASE AL M A M (%) 52 e AR K, & v,
JARE AL B B KA K, SR STEAM-TA J5 ik
AT DAVER B S ZE VG 30 . By 200G
RECHL . IR PR B U LA K .
BAVEAR AR AR N 3 PR, Horp, GL 4, HP
Ry R, TP Sy R T, LP ORI R L, F R 281550
i, B oy RIS PO AL, EX O B A 4 iR
i, ZR N R  NQ BRI , MIX S BR 4SS

COMPR #H ] TR ZE VR AE T A L (9 2 Jik
IR AEBLH PR A ALY SR RCR S HLECR
TR 2 VRIR PR A )

W = n.m,mAh (1)
Kooy — SRR 5, — PR s m— T =,
kg/h; Ah—= FEZEVRSE R k) kg

LP3

B3 RERFNEARAEAXENRETER

Fig. 3 Simulation model of a thermal power unit equipped with heat storage device
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Tab. 1 Comparison of simulation results and

actual data
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Tab. 2 Thermodynamic data of typical load conditions
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Fig. 5 The increase of coal consumption of thermal

power unit equipped with heat storage device
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unit equipped with heat storage device
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Fig.7 Comparison of coal consumptions between the original

unit and the unit equipped with heat storage device
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