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Effects of mutational load on performance

of gas turbine generator set
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Abstract: According to the fast response and real-time simulation requirements of muta-
tional load, a split shaft gas turbine power generation model was built using volumetric
method to better accommodate rapid load changes. The control rules of step changes in load
to be adopted and the cascade proportion integration differentiation (PID) control policy were
presented. The key influential factors to dynamic performance of step changes in load were
discussed. Simulation results show different limitations of parameters bring different effects
on the gas turbine dynamic performance. Selecting limitations of parameters reasonably can
optimize gas turbine dynamic performance. Results of model were presented and compared
with the test date, indicating the model and engine agreed well for each other. The results
show the model has good real time, convergent and dynamic response property. Theoretical
analysis and test result demonstrate the fuel limitation curve should be operated in 1s after
rapid load changes to achieve better dynamic performance. The minimum fuel limitation is
necessary for load rejection, and reasonable selection of the limit value is the key to ensure

stable combustion and control speed overshoot.
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Fig. 2 Rotor speed of power turbine changes in

response to load changes
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Fig. 3 Transfer functions for fuel system actuators
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turbine in different delay times
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Fig. 5 Dynamic performance changes at different

fuel schedules

C s S R, LR Ak 08 A i v 5 30 0 R e e o T 2
AR/ VRO IR B B[R] R S0 A A A8 A X 48 55
e (Ang/n) FHEAMLTAERE FHRE K. AT
PRAE A iy 5748 o B R A DLAR S B 47 B R 48
INF £ B A A R KRR I B A it £ B 45 FR
B BB E W 7% B AT 2 AR A 52 ), TR |
A2 AT VM A T 0 S R SHL T AR AL A 1
2.3 BEETHEME

G375 71 gt B A0 23 A5 Ak S CGF 7 e 174 8 A 1k
T 2 ) AN AR T 67 far Y 28 A8 e FUR AR AL
T FR G 1 R O O T ARSI L (D 4
HR TR AR At | S AR R R TR A SR 1 3 A
KF A HA S EAR R 19 5508 T, 58748 B fif B 50
Hz & WAL ZH A 0 32 A8 b i 22 [ 60 Hz 1 K &Y
A4 965 BT RR AR LAY R e LA T Y i
rge I HA B 22 51, 883K A 2% 72 AL AH [H]
I SR BT e T 0 B ) 0 B TR T XK

| 7 ] — B Z R ML A s ) 5 A R T 22 ) 1 T A
P22 5, DT 52 R 5 A8 — 7 671 oy B () 901 2 AR A
XFF TAESCR N 50 Hz 19 & L ALAL, by 48 5 25 45
SRR T AE AT AT IS Y B R s HOR A AR T
FE N AT 72 v P 3 1 s ) 10 B ol o e A
KK E E 50 Ha,
_E
2]« F
Kb Af ORI RA R E, T, Fy 43500k g 1
AE et % A MR R A TR R
2.4 EH;BEE

B o 1) Bl AR ek I 5 T A8 7 A 5 SRR 9
THERNS -EEHNE K6 HHE—THTFE
T 20 Yo AHXT Dy 258 I 5 S A i T A8 Ak ok B i 1 5
i) [ 55 2 2 0 %) 38T T AR T R R R R IR
L2 SR S ] Al 2 A ) EE K

Afcc 9

(Anpa’nlﬂ)f"?&

P 6 A [ % Sl i o 5l 25 1 RE Y 52

Fig. 6 Dynamic performance changes in response

to inertia changes

2.5 mIVEEHEIE

R HUALZE AT B 23 DR R e R 3R 2 B 5 ] R
St A O DR A Bk I, 3k A HL AR 0K 23 Bk R R
A A g BV A A, A BR AR O S AL 2H 78 85 T 00 I
KA R AT G A DG AR M R AE K A T B AT I
BEZEORUE BN 7 105 56 AN QU i o WL 20 2R 0 e 3k
L T o [i] B s S5 P ] 50 4R S 2 A B AT B
TR AR 8 2 IE W & TR 3T, LUE R
TRz, A5 R BT, T B 1k A A B A e
JELKC s I e 38 I 9 A b R R o R Ah L A T 4 N e
ANIR A BR A AR B RN A AL R i SR P T AR AR
AE ML I 235 A Bl 0 0 e R S R SR R ]
W7 45 R A7 a7 B AR O] A X 67 B (R e /N I
JE B a1 X6 3l 25 1 fi8 1) 5 A, >4 B BRI DA 25 0 B



5512

TR AR G R FE ALK R AL 2 AL B X 1 R A 52 2829

22000, S iR e R R BB 2% B
Vi 52 BF [E] 970> 8 s.

W A o 356 B S 0 I A o B 9 L B £ £ A5 b 1Y)
58 45 1 T B8 g 0 400 o R R B R L AR

100

80 859X T2 L1 1o
60 . ]
g —o— PR RN IFE h25%
" —o— PR R fie N FRE 22%

40

20

70
(a) HEH R AR 37 55
18
15 85% HIXT T AL G 1o

& ]

9 o PRI R N T E K9259%
= —— PRI /N TFE 9229
=

0 10 20 30 40 50 60 70
tls

(b) By iR HOR
B 7 SR/ MR B BR ) X 2 25 4 BE Y 5 )
Fig. 7 Comparison of dynamic performance of rotor

speed at different minimum fuel restrict
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