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Table 1 Design parameters of compressor and turbine

W 25 HiE
PH 1 2 3 4
AR EEC 20 40 40 40

AHES/MPa 010 042 148 495
H IR/ 194 194 194 108
WOES/MPa 047 153 500  8.80
SRR % 920 912 890 895
RE 1 2 3
AR C 170 170 170
AHJES/MPa 880 208  0.46
7V H R/ 33 33 22
WMOES/MPa 213 051 0.10
SRR % 920 918 902

FEARHLRNE -0 T 2R WL 1, o, 4
PL A B, 55 4 9%, R E0 (1 R R
PET iR E R, URR T 554 ; Bl
A E L 3 G, AT
3 HMIRER
3.1 WAME

R T B UEA SO LA R R, B RGO
SR AR SBOHME T I, R2EH L
(8)1FH

JE4til

-317-



T RERETR

1 AL

2 ELRAL 3 GRS 4 RGN

A
WIRRHE3 | e

(a) E48 &

1 95T 295V

3 YA

(WK R
B1 EUEIZREREE

Fig.1 Schematic of principle system

5:])1‘3&”00% (8)
0

K6 MHIXF IR 2 P oA HAS R P oM THE,
IHRES RN 2,

x2 HERBE
Table 2 Simulation accurracy
S8 RE%
LA AR 042

HRIR IR ARG KRG HE 0.07/0.47/0.45/0.32
HRIRPIR KPR BIEAHUE DR 0.00/0.34/0.39/0.31
HRIRBNRAR PSRRI EGHLHE R 0.00/0.00/0.00/0.13

HRIR PSR AR PRI 0.45/0.11/0.46/0.48

JEARHLI 0.06
g GRS 0.00

B PRSIR PR G GHE A IR
B PSR AK DB H TR E

0.00/0.00/0.00
0.13/0.42/0.49

b A 0.21
PYB K IRLE 0.00/0.00
PyB K 0.12/0.45

B BRARZEIINT 0.5%, 5 L% R G &L
FEEER (SRR <0.5%; EESHIR
2 <1%; — SR <2%) RIE T 1 8hid 72
D5 BB A e
32 EEIB ST
3.2.1  Filidf

i 2 P A B LA i e s D 31— S R I iy
A BHEIEH RS, B E R AL E 4 fR
FEIBAT  EAEALALS Sh BT A, W20 T S B
Wity ], 18 o190 2 A b SR it I , 0 R i WL ol i B
IS S R A S B EE R, AR
JER T FEAEMLIS B K81 v B s 1 64 801 4

- 318 -

2025,43(3)
wmE 2 fiR,

1ol 1
. 21,00 =
£ 0.8 1
2 061 {075 &
i ]
X 0.4 u 510.50 75
j’ =
Bo2t=i  — 1025 &

g 0,00

20 40 60 80
LI /s
(a)Jazh 5k
1.2
N ) Ak

% 1.0F eeoeee e - - - - === -

= y ASYTF

508 ; INECAIEG s

= 06 , o BRI

® 04t /

= 021 )

Soof LT

0 20 40 60 80 100
5 ELA ]/
(b) 7 Wi e 2 -5 3 s [
150
SR
Rl T

P -

E 1.00

Z075

BT
0.50 HLAEH
025 . - . -
025 050 075 100 125 150
AEXT I 12
() RGBT
1.1
L _..-3
00 A {os
= T T | o
Z09r - ! 106 &
iz} L IR i . =
2 08 P Uk ! 104 I
2 A : =
Forp 1 5 : 1°
F—- "'».'\j_- e pt ———emmm—d0.0
0.6 - _— :
0 15 30 45 60
15 L il /s
() Fre A s s i 2

2 [EHEVBIBE TR
Fig.2 Compressor anti—surge
Bl 2 (a) J@7s T FRAR AL F3 AU 0 F rh
i Wi ] P 981 R . QO ST, B i I 1,2 40T 5
QELENEA G B, AS W B 0.5 35 % 1 (G2
1~2), HE4eMLim e O R ) 2 e K ik
A R AEHLHS PR I 2 P HE R R, IR
FAET —GUEAENL; QRZEALE Sz . A 1 g0t



ik fB,%E REZTEGTAMEEG SRR S XS RA BT

i 0 JFE 100% (GG HE 3~4) , H 0 E 7 F B4k st
R I AR R R T AR PLAY iR it 12, ik
B Wit ) 25 DG s @B I 6% 0 (I 5~
6) , B kL, 2N R gL I B AU
Ho

iR St R B R A AR R AR
HE, RAEPLAERLI R 05 Bk IR T 50% , 24
40% SR 2 N —BEBHLE AR 5 By i
4 0C, BT A TR SRR ORI A, R, J5 3
TR WA PR R B i 1R, REARUE R4 AILAS
A MR | SRR/ N 5 i RS O B A i 4 =
FEARHLI A B3

B Wi [ FF B2 5 A 1S i o B2 1 OC R DL A 2
(b)), ZEBGE BT, 57 i 8] 4T 5 2 Az st 7 M
2 OGP , A R 22 7590, B i i 425G
HAAXI N OCR W 3, Bl 2 it i RS
3 thESEBRIFBE AT SEFR - 0 XT R 100% ;0.5 XF
N 0%

3 BEERNEREHRRERETELE

Table 3 Opening of the anti—purge valves at rated speed
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Key start—up performance research for compression and
expansion process of large—capacity compressed air
energy storage system

Zhang Xu', Li Yanghai®>, Wang Tingju®, Zhang Biao®, Pan Honggang', Sun Li', Wang Xiaoliang’
(1.College of Energy Power and Nuclear Technology Engineering, Shenyang Institute of Engineering, Shenyang
110136, China; 2.State Grid Hubei Electric Power Co.,Ltd., Electric Power Science Research Institute, Wuhan
430070, China; 3.Bernouly (Beijing) Simulation Technology Co.,Ltd, Beijing 100085, China)

Abstract; To evaluate the importance of the start—up process of the compressed air energy system
(CAES), a mathematical model of the entire system was established based on a 300 MW CAES
power plant. A series of analyses were conducted to evaluate the changes in the main parameters
during the start —up and the corresponding dynamic responses were obtained. These analyses
include the anti—surge operation of the compressors, 1-drive—4 variable frequency start—up of the
compressor train, the programmed start—up of the turbine train, and the power regulation process
under the air—distribution scheme. The results indicate that the optimization of start—up process
can shorten the start time of the compressor and turbine trains and improve the system efficiency.
In addition, the qualitative data during many important operation process was determined. The
study provides valuable date and theoretical basis for the safe and efficient operation of the CAES
unit.

Keywords: large —capacity; compressed air energy storage; key start —up process; dynamic

response characteristics
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