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Abstract: The dynamic characteristics of the bottoming cycle of a gas turbine combined cycle have a significant
influence on the load variation characteristics of the unit. Partially recuperation is a new method which can be used
to improve the performance of combined cycle at partial load, it is an important part of system feasibility evaluation
to study the effect of partially recuperation on the dynamic characteristics of the bottoming cycle. In this paper, a
dynamic simulation model of the bottoming cycle system of a partially recuperative combined cycle unit is
established by using modular modeling method, and the dynamic characteristics of inlet parameter disturbance and
load shedding process are studied. The results show that, the dynamic model can accurately reflect the dynamic
characteristics of the bottoming cycle, and the simulation results show that the dynamic response of partially
recuperative units facing the disturbance of exhaust parameters is consistent with that of conventional units. The
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disturbance of exhaust temperature T4 mainly affects the high-pressure superheated steam and reheated steam, and
the influence range is larger. The disturbance of T4 with 5% can reduce the bottoming cycle power by 16.32%. The
response speed of the unit is slower, and the time constant of the steam turbine power is about 400. The disturbance
of exhaust flow affects the steam of each stage, and the influence range is relatively small, the disturbance of 10%
reduces the bottoming cycle power by 9.49%, the response speed of the unit is faster, the time constant of the steam
turbine power is about 60. When the recuperative ratio is disturbed, the dynamic response of the unit is similar to
that of the T4 disturbance, and the operation strategy of recuperative regulation results in the load variation of the
combined cycle being borne entirely by the bottoming cycle, the time needed for partially recuperative units to reach
steady state is 1 100 s later than that of conventional units, and the recuperative regulation mode is suitable for use

in the load interval below 51.4%.

Key words: gas turbine; bottoming cycle; dynamic modelling; partially recuperation; dynamic characteristic

AR, BRRECHLERA PG PRATLAL PR I R 45 e
WUEPERELT . HEBUK ARSI A3 21 Tl A e
JEAEH SR B A IR AN LA B B BB 7, A #it
PER S Bhas i R (B R RE o, OB AT R s E 4
W ALAIEATYERE . BEAE L) R GG TR SR H 2512
Tt BRE R K A0 B AT 57 A i 30 - K HATE
oy A FIBAT, AHBCA TR LA IR ) g B
MUK, GRS I HLALE R o dar N s 47 Mg
XT3 T A PR L2 2 5 v I 06 (1) 42 0% PR L
HEEZ L.

T TRFFBE IR PR o T VERE, 2E AT IR
MU AR T Z M7 . MA@ #5 2 e M G
BT RS HC MU A 16 20 %% S B A A2 T olig AT
BRIk RITHT T, MISAT SRR RS 45 M S TR R
T ECENL S o A M BRI VR MAIEFREE I
FREHR, SR B (A [ LA 1 e
T TR R, BI#HGERR S SR HE
FHER . EPXTHL GEOF MLAH, & ARE 17—
A AR A G IR o BTN Fr LA AT AR TR
SIATRIL, I BB L AGIEAT S0 A T (I AT SR
RS S LA 0 23 f7 Af R 51, Li 8 NOVEE T8 3
(] AR AL HE SN AR T — R Bl AR S
HUBE SRR (DRGTCC), 7EAH M hHE T
DRGTCC ML # 5 i ()33t R AE P I K L
B AA X T B RE AT 2 T 3. Rtk b, ml#k
VA2 1) T B A HE AN BE A I 20 5 490 10 1 U R FF A 0k
EALAHTHEHE N T 6.51%. AT WL, 45 [l #h ) pdcist £
HUZE B6 25118 B A8 FA Ak 8 A0 8 W I R T 45 3] 1 42
Tt ARG g7 WS AN RULZE B0 R 3 o H [m] 34
A8 AFAE 208 R FE ML D) Za 45 R 8100, H 053 ]
1) 22 5 45 W) J AR 45 SR s 75 2 52 1) JIG A 28 11 30
AHEME H AT ARAF A

BT X IERAG IR I sh AR, [ A A3 BT i 7¢
CLEb B R . B sz A X MR 257 1IGCC

http://rifd.cbpt.cnki.net

JEAGH RGAL TOURFPERE Y, R T 4 far A8 4k J
RS IR FE ARA B ECAE PA 1148 T FER Y, Benato %5
ABAFEF DYMOLA 1 Matlab/Simulink X B¢ &7
IHUALEAT B A5 H IS B 2 FoP i S R X
Gl o Ao Tl S LAS-LO R Y A B Ak FR ARSI 7 Yk ST MTOLF
WG R A NS AR, BT STAR-90 1/
FT- G B ML 2 4 T a8 17 3 R AT S5 JES A9 34 1)
SNER SRR TIR R o AR i A A A2 JEC 1
WENASREER G, DS, @B, T =M
ISP T B R R S AT Sh A B,
T4 FLRE 0% 1 S i 6 0 R 3 it A R R R A
FHA AR H O TR S AR AR, [ BRI gt A%
SR RN T SR AR A ST AR TS
A SIS T A R BUA L T R BB AR I
Xof W AR B 1) LA T B . Bl K 0920
12 FH 7 SR By @ ST BN RS A R BV P VR OK R
GANASECEERI, FHa i T HHS BT R
W OIS HU) Zh A N AR . Alobaid 5 A\ PHJET
APROS 1 ASPEN #A4-%f I B A LA A F0 o [1)
JE NIRRT BT, FR S AT
BANIE, V2B RIS A 2h
FRHEIEAT TIRABETL, H T30 M LA RS,
e PAEES, HRGBM G AT R
AT WS 75 S0 G I (I8 AT o X 80 785 1
FEAERUI MRG0, RIBL, AR SN T4 [l HAEE
BEAYUA R RGBSR I8 B FAN S
M, BFFTHEHE S EOR [ A LR 3h R G 1)
BNASTE RRENE ;s 5 BUCA IE IR (RGP AT X
LA T, RT3 5 RIS ARG I s AR5 P R 52

1 &85> B A E IR B IR RN S AR
11 5343 AR A EIRHLABE

BT SCHR[3] 52 H 8T 23 [ AR & i A HLAL R
I, KA EFTEAMA = 5 B IR PE A R IR AP,




12 ¥

Wi 55 Ry Bl AR TEE LR £ 1 34 2R SRR A SIS R R B 7T 61

o3 R B A PRI (T-S) B 1 R

I 3
i A7
T %,
Qug
(5%<a<45%, al% ¥,

Ji
1
7S

Bl 1 BoEHRKEEIRT-S B
Fig.1 Temperature-entropy diagram of partially
recuperative combined cycle
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bottoming cycle under disturbance of exhaust parameters
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