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Fig.1.1. Characteristics of a power system
loadfluctuation and associated generation control
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Fig.1.2. Example of generator power response of
a coal-fired thermal power plant in LFC operation
(Recorded data)
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Fig. 1.3 Outline of proposed model for thermal power plant with once-through boiler
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Table 2.1 Values of parameters of steam pressure
model (Fig. 2.1)
Tew Ts Tov Hi Hewa Kewa Hsi
25 12 2 0.15 0.44 0.29 0.46
Ksi Aeu Asy Ts Tai He K
0.54 5.4 6.4 3 11 1.6 0.6
Tevae  Tsue Tove Tao Tere @ sec
Hus.  Heva.  Kevae  Hsue  Kswe  Herue  Krwi pu
Aeva.  Asy: pu-steam flow /(pu-steam pressure)?®
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Fig. 2.9 Comparison of Developed Model to Actual Response of Sample Plant
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Table 3.1 Input Data Items of Gas and Steam Turbine Models
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3. BHHEHE (HV) keal/kg BT —4
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Table 3.2 Input Data Items for Calculation of Flow Coefficients Kj;
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Table 3.3 Input Data Items for Calculation of Steam Turbine Coefficients Ki~Ks
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RERELE RBEAH kA=K REAK kA=K REAK kA=K
C00 0 0.35 0.35 0.0 0.0 0.38 0. 38
02 0.2 0.35 0.36 0.17 0.04 0.29 0.33
C04 0.4 0.35 0.38 0.18 0.09 0.27 0.28
C06 0.6 0.35 0.41 0.18 0.15 0.25 0.21
C08 0.8 0.38 0.45 0.26 0.23 0.19 0.13
C10 1.0 0. 51 0. 51 0.35 0.35 0.0 0.0
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Fig. 5.14 Proposed EDGC Adjustment Control Scheme (Cooperation Control with EDC)
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Table A6.2 Accuracy of 2S-DIRK and Trapezoidal
method for a monotone damping system (narrow

span)

HA(h2) 2S-DIRK NN Vi
-0.1 -0.1000+j0.0 -0.1001+j0.0
-0.2 -0.2003+j0.0 -0.2007+j0.0
-0.3 -0.3011+j0.0 -0.2921+j0.0
-0.4 -0.4027+j0.0 -0.4055+j0.0
-0.5 -0.5054+j0.0 -0.5108+j0.0
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Figure A6.1 Accuracy of 2S-DIRK and Trapezoidal method
for a monotone damping system (wide span)
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Table A6. 3 Accuracy of 2S-DIRK and Trapezoidal method
for a monotone divergent system (harrow span)

Himt) 2S-DIRK NGB IVE
0.1 0.1000+j0.0 0.1001+j0.0
0.2 0.2003+j0.0 0.2007+j0.0
0.3 0.3011+j0.0 0.2921+j0.0
0.4 0.4025+j0.0 0.4055+j0.0
0.5 0.5049+j0.0 0.5108+j0.0
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Figure A6. 2 Accuracy of 2S-DIRK and Trapezoidal method
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Table A6. 4 Accuracy of 2S-DIRK and Trapezoidal method
for a continuous oscillation system (narrow span)

BB GhA) 2S-DIRK BT A8 Vi
jo.1 0.000+j0.1000 0.000+j0.0999
j0.2 0.000+j0.1997 0.000+j0.1993
j0.3 0.000+j0.2989 0.000+j0.2978
jO.4 0.000+j0.3974 0.000+j0.3948
jo.5 0.000+j0.4950 0.000+j0.4900
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Figure A6. 3 Accuracy of 2S-DIRK and Trapezoidal method

for a continuous oscillation system (wide span)

fte v 77075k
(1) PR B o 540 PR
O UESR G R eV 30 AR | SR 2V
LB RAE
x=f(x,v)
0=g(x,v)
7272 L. WIHE

(A6.13)

x0=x(to)

LT o 2 BEARBENL Ty v ZiEER

W RAABIIR A E 2 D,

Z Z C.xn=x(to+nh)  h TR AT v 7 Th 5,
BRI IT % IBA A T —ED 2Bk ERE RS

ZEMWTED,

- NEBED 1 Bk H

fnﬂ = xn +akl
= 'xn +ahf('¥n+l"7n+l)

0 = g(;nﬂ > "7n+1)
(A6.14)



- NEREED 2 Be B (S ik BY)
X, =X, + Pk +ak,

- x +— IB (xn+1 xn ) + ahf(xnﬂ s Vn+1 )
0 = g('xn+17 n+l)
(A6.15)
ZZT7T
'xn = xn + ﬁ (};Hl xn
o
(A6.16)
L, X(A6.15)1F
xn+1 = )’en + ahf(an s vn+1)
O = g(xn+l s vn+l)
(A6.17)

Ly, RA6.1)ER—EXERD, DED .
1B O EMKT#, X(A6.16) TEMT 5 Z &
T2BEEL1IEB LR —OHELEL—F %
EHozenTELHOTTur I I L v
NRNEE TR D,

(2) LA DL
R O E ) RFMAT TII. TSR E LT

BE LT RMOFTBEEZ DRI E T D &%
ERd D,

Thbb, BRNRTFELICHA > TR
2Ty FINHBICEM S AL LS. AR Gk
A RAUTE TN 2R AaR) ORI
OWNWTIEART B 77 LTHNTWD 2
77 v 2 EOT T Y XL E LT
nYy I NMBELRD, ek, BEEDKR L

Wy R TRA SN EARIU TICRTRE

DEACTIELAEORLY FFTEITE D,

LTI A6.4 OEALNZ — v EHlIC KT

07T ADRBLEAMOEATEERT,

ekt 4

S 7 4 o

A6.4 HBFBFAEFOEL/NF—-

Figure A6.4 Pattern of change in generation or load
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