LM 2

AHAZAA AHEWES] AYL FAZ HEde
‘1T—§- 'I‘—.E-ﬂ?f'a oB ]’"E‘ —r_lol‘:} ﬁ;& L m&ﬁ%j]
o FeEddE AsFUr 1 HE AAHZTH
A7 AR ASREEE A 5 ok A
o) 4L AT M Y FFAHEE FriEA
32 AstE R gl A AYo| i 478 &7
5 $537] ddMe Ege AUZRES Aozt
FATE ook & A AAFH gl 2P

A FUe ¥ i A 3y dxer
FEa 9oy AAE L BN IR TSR A5 o
spubde) A4 Aojr) fAe] AR FF A"
o} & 5 gloh gebA of71Me] A ENES B
dde] gl ¥ FHARE s AHEIES o
vjdhc}, FEAY - AGAoe B9 AR E T
Alejel s Hala] /Eleule o#f Aojsle FaHH
Alol2} decouples]o] Aldsja gl of 7] A& AW A
oFA} Bele] /Efelyl T2 A A Bl #atolul olF
3712 gc) A7 E 2 B e ol 3hsie]
£ ¥4 33) % 34l A3 7EEe] sl

Hottenstinez} n)22] ouiz] %% o3}l u}9) Zep
Eo FEA FMS A2 EAEF AAGAY 7E
ZRE A A nedE ] G A ZE F4H 25 (mode)
o RATHNSS 2A=d Uch & AYA% FR9
g2k, WY AA35, FalFFeHe] £ dA
gt 37} AU shE ol F oo B 43 A4

4

o 434 FUTS SHHEUE
HELE a7t g} o] & £3
(1) 29 &% - g 5}%
e HAaZ FHA FHY
g5 ole A
(2) Alek A%tA] EHEF A7)0 o}3lo) A
7)1 stojol s, oluf 7)7]EAl, BFdgE
iz sy LEES FHE A
(3) A% Ex FHE AA] FHE % A2 7171
Bope 7 Al Raa g 7)r)s
A4y BcgE Az ¥ A
(4) A2 AHFEA (2% A3t 40~100%)
o)],q /H!:.;HA—]
o] gox ZWHE 2L SimulatorZ2A MY Fdd
el 201 9)3-2 A e Aok Aol dFet A
& TAEAESL FVE F3h 5 &S S7HA719EA
o] /eo) 2 Heje) 2k HME 42 3
o z+ 77l AL 1A AEHAE F485)o
71719 795 QAR AEEHGAE A Yol 2
A7 AR 8% T ook vl oy 2] E
sty 712 ZPE AN AHgste e/ Elo)
ol A oA RkS AAAE of HA FF HH st 3-5%
BapaE &S 2 10-15%2 MY 4 sl ok
w3 A pd /el Alefol el e]a Qe
Coordinated Control System(CCS)& $]2| ‘“i—?‘ %
A2AEE BEA7ed o Faln chiFalefo] &
Bz /ol Aolo] =l HaAde JAstn ‘111’4-.

Aalz 7716 &

Haleycles-A



x4

2 DY EHE T2AHA I

el

adl, 2, 32 =38 S EuEee] g, vy /
Holule] /371, 371/ dahre 3858 HefF

|
2 itk Eopilel| FHE ddsty o 23570 29

- > i f
MET | | ;
Secondary Reheat
1 Superheater = R Superheater
Gas . 3
i Yy
Tempering 0 E - Primary
Ports ] Superheater
1
- Reheat

N

LN
| i Primary Air Duct
11‘ to Puiverizers

a

S, . GasRecirculating
' e Fan

2 1 B guE

BEPHRE 8% 33 1989F 3R

U SE U

€ - m e e

K

HE 2y

=/

Aell A §550] 3he] Frrdr] o)A dledglo] uy
Bjo] A I8 7| economizerel BRIt o] Bo
7] ) 2ol o8 ThdEle) mRjo g RuA T =)o) 4
&/ 231719 FHA DL =] 2o 5279 B
g 5o} waterwallsZ ¥z 7}dslo] waterwalls 27

To Stack

Baghouss
=m /\A/ —ﬁ
heatt
Alr_Preheatar £D Fsn

10 Fan
) Em—m — Cold
A . AlT

| ongmizer
BFP FW Heater Ec:

ST Qe
B
Prlm-ry
Superheater
z o}
-4

From HP - -

Exhaust Furnace
Damoer

I WA 7 LA ]

Hot Damper

®

38 2 B9 38%

PR R

TO SPRAY

Tt



Wl Mg &/ 231579 E¢ER =322 RufjAd,

oA Rels E3Z7]= primary % secondary
superheatersol| 4] #AZ7| 2 uiy3 &7 |HHE %
& ko] 2A=e] HPE W 582 Ayt o
%71+ thA Ad7]eA 2] 7l =] o] IPY LPejojulq|
$H& Adetn 2337 Adrt o] EAMR So}
ztet o] &/ %719 d3g #2L Rankine Cyclee]2t
£}

g 7]/ ezl s Aol EE R diviFe] 3)e
Forced Draft(FD) fanell 2]# air preheatero] XA
dodgn, 1% A% e 2Ud2 Y burnerz 23 H U7
3L & pulverizerel 4 F4¥ BoiAdeie] Mgk 2
A2 Fukslo] edighc}, o] AdAd H2e 224
2 Haladg AbgRMo) o1 2] 2 waterwallsol| e}
1 secondary superheater, 2} 9 7], primary superheater,
economizer, air preheater &A1& - F@Abol &) A&
u}Z bag house L& precipitatorel] 4] 38 & o) AA
5 t}g Induced Draft(ID) fanell s 7|53 %
9t}

. DEDUCTIVE MODELNG

A9 EHE 2y wdls A L4 49
& Inductive Modeling(IM )3} 24 )4 453 Deduc-
tive Modeling(DM) F 7}2] 2 ¥53%4 olc}. DM~
ol e hEe Eel A S o] &)

(1) Ak, FA, A= 8243

(2) Steam Table, 3-7] ¥ A2 dAbef 4]
(3) dA=HA (N F, b

(4) A2Harelel A8 dlole] R Az
(5) 2717 EA

o] wh4l-& first principles 7|®o}2ti Eejn] 29
ke eeflFok 5 FeWAE o] 43ty FHES
7t 3 3oje) 2 & A% 28] o] 29$ module
3 ey ZeAi FF P olAlE T F U
Belo] EatAd(model complexity)S 7H3¥ + ok
NEg ZHEe AS £34 2 77 FFAe AAA
BE o]4 RAE AW AloAEe AeHrst 2 A
e £YPsm, 712 FRE] A9 AN 2L
Algdlolels} AT E o] 4 2 M FrAbefol
A e AlgdlolE sty B4 2 FFo] rhssich

6

DM x=¥% E7|¢0% S o3t 2ok 19604
i % Combustion Engineeringjit+=" sonce-through¥
vl 12 =Y AH4EE A 2gez 2 Aof
$37} 599 2de] AclAE 44T A% Aol 2
2}8le] Sulzers Brothers ¥ Leeds and Northropiit 2}
TEo2 3ol R4S st dA) de AgEH=
CCSE Mt t52eld 455 2L Z 9E ¥
9 3oz A4 B2 AL ¢E 7 Udd
o geFod 2o #FF e LdEs A osiol
Chien & Hubg valz], Nicholson 419} 4 ZHE
o Bode] RdS AustAr AYPYAE HFE 9
ZgE 324 L ¥ % AL Philadelphia Electric
Co(PECO)2} 200MWg Cromby 2&7]¢]c}® ™ 1%
o] B Alo] g v At VT 2 Ao
Aejgle] 60 % PECO? McDonald $& 7&
Cromby 23719 AAHdele] A gule]ejs} A gat
& A3t 2.8 spiata H At 2] Al o]e e}
EPHez ndE Aoz A DM WS Ershsd
t}, = PECO¥ Fulton Statione] 2300MWH High
Temperature Gas Cooled Reactord HAF ¢z}, B
z717) 43, $93AEF FEeE EdS U
Al A dats] e FARES Ayt A9 3}
e - E7E wtslt}. Ray ¥ Berkowitz:
386MW -F subcritical once-through® ®Bzje] 1%
E% 48] sl RdE AL dARA A FukE
NzZ AT L337HES +9 2MWA,9 MWE,
HA2AEEHEY £5E 220 MWAIA 130 MWZ ¢
Fo] &4 DM7|4e] G A A o) &=t
d & 297} st} 99l dER E - 5] Aol Fel| 2
A& 51 2dE ugoy &9 19) 9 20)& furnace
at# Ajo] P furnace implosion®} 2| & 93 7§ A2) dy-
namic 23 o|c},

3. 1. GOVERNNG EQUATIONS

j"‘?"]%aﬂ.‘i _‘?_ﬂﬂ]“‘___]’oﬂ Zj%g]{_ _;I':__g_;ﬂi_]_%_‘o: ‘:}'%
5 2o,

3.1 UK BEYZE
Rate of change of stored energy=rate of energy influx

—rate of energy efflux+rate of heat input



—rate of work
lumped Qg 7)ol ¢ oL]x] B2 S A osin

d
dr

D:#A2 dF¥x
H : enthalpy

DVIU)= W, Hin —WourHout +Q  (3-1)

U : internal energy
W : rate of mass flow
V : Control Volume

X% superheater®} 21 7], economizerol A & 2317
THel AAEE ouzE FA Az 5713} sl
o] Baolct ofw 4 (3-1)& A(3-2)2 zheksiyl
.

MSdTJr

Y ; (DUV)

=ML L.fad'Tf: WoHm W, Hout +Q
M, — r»ms ,[ 4DV 32,

3 AolH M 43, T 2%

Se vl s, = w9 AF8d, A3 mE FE metal,
fe 74 (% =€ $7))& A8

3.1.2. ANBEQ YA

P Pow=f 5+ Dge 3-3)

Hel4 PE o4, fe w34,
s1712) 3ol & vhpuich.

= $HEE, o

3.1.3 A atHEol HA
4 pvy—w,-w (3 4)
dr - in out X y

3.4, AL olE HHY

furnaced| A 7|29 &%= vl-§- Fo} furnacerli o 7
22 HE waterwalls®] FH Eoo] JHGE o] ArH o
2 Stefan-Boltzman®] & o] 9%t}

Q=0cA(T}TH (3-5)

Aol A Ter N HFLE Trd ] Fuy &

TEIEE 38% 3% 1989F 3R

, Me+= effective mass,

Sojr}, 22y} burner tilt angle ¥ A}-2-%]+= burner?)
8] x| o}l a}e} effective flame positione] W&t = 7|2
o) ool mel facddatd s Avl HEElE R 4 (3-5)
£ obe) Az} o] - s]ofo} i)

QK oK neak e T4 (3-6)

9ol A Kggt= load dependent factor, Knge= A& =

burnergol] W& A A, Kyggt= burner tilt angle:#

stol] 2 @A Folo] o]9 HFH AL Fglo|

Aa=]e] ¢lth #2717 load dependent factors= H%

= 3te] 21} H A= nonlinear optimization7|-& Ap&

3tof least square fitting2 g A7} ./ wg ol vldds
A& stk

315 HFEdEA

ol 3 JHALL flow fieldd FAhAe 43
of me} watxlich McAdams® = boilerl o] of Foll 2]}
AL obg FAA A o8 BRI

Q=KW"(T,-T.) (3-7)

N2o)A dughr] FH 2 A n=06, A
7] FuoA F7] - B2 n=08% FHsL Uk
Grimson®& staggered in-line tube bank2l 7]35}% wj
ool vhe} n 0554~0.752 H 49 & ek g
Yabe A 2L AlPdlo]El5 o] & least sq-
uare fitting-2- 3+ Z#} economizer, primary, secondary
superheater, 21 7ol hal A 2z} 054, 0.5, 0.71, 0.55
o] +& 99)r}. secondary superheater?] o] H& 7
2 secondary superheaterof 4] #-apoll 2% o Aedo] A}
ek 2aA)37] d o2 A sl

3.1.6. =& -Waterwalls

A Z7HA] ndz R =) o] el =Y =33} Water-
walls o Z}z}e] control volumed 38l w =33} Wa-
terwallsel] 772t A 9 A REe] W2 S re}s
Waterwalls] o] & - 7] E¢Ed L4 E oA A
A A= Waterwalls F B3 3}d] lumping 3leic}. A
el 4db A Ao A= FD fan3} furnacerbolell 37) - 4

elo] Aeby]i=d) < 3029 time lag, furnaced A 1D

il

7



fan7h2] oF 6029 time lag7} WA&c} o] slow fuel
dynamics®} g7 1ol A AFd =3 - waterwallse
£ simulation & A3} ST EE Y& v simulation
< Bk Waterwallsw o) ouiz) A ase
Felshod 22 ol

=3

E%‘(Ddrw\'drw*v Ddrs\'drs) = \Ngc(, - W DSi

+ V\.Mnuf\/\vwwi (3-8)

z% (Ddrw\'drul‘drw’lrl)dm\vdrsl’vdrs) = V\v('r,,”«m
W et et W ano s = W opes Harge (39

Waterwalls

\V u'ww% l)d’r’-‘:\v wws )

=W oww,

d
m (I) arw

Wouwe (310}

d% (l) drw\vwwwl]drw +Dd7‘s\ wwsthars) = Wowwi aru
- V\ wwn“wwu‘} (‘)mw (3* 11)

Qmw: K (Twwmder) s

2ol A

economizerg £38}l1 upx|2t M} w, s, mE

A F A2} dr, ww, ec= 27t =8, waterwalls,
z+z} water,
steam, tube metal%, i, 0% 7}7} inlet, outlet2- oJu|§}
c}.

HB~8)~(3-11)& 234ale & - Z7]) e
=33} waterwalls?] )7} YAFS o] Ll A (3-
—-13) 3 2L oo 34 couple® m]EH Ao
A" g gl

[ ay; &y Ayg pdr | fi
(3—13)

Ay QA Ay \ arw - f2

A3y Azp  ags V www fa

3.1.7. E{oitl

Holdldl A AM4-EE F8F IAAL 257 wH
¢ F32A eodl 7 AdolAeAe] Ago|th
Elojdle] $utEs e Hide $HSre wEed 73
wz7] f&d deaeg Tdshy U3 dynamics
£ HPE ol & 37 27|71 A d7lel A 7hd = IP
elojulol) £33 oF 1027H9) time lago]c},

Compressible Flow

Secondary superheatero 4] 44 H Hdzr)= 2

7| MEE B8 feko) 2B FANL® o9
A,

\,\(
«z—

W o= ~~-T 3—=14)
%()()A\/ ;,(' TR f,(r) B3-11)
R EE RS A 247] guas
Py 243 g L Agud
Vit )]8 & specific volume KERE
W
B
P,
f,00)= \/1: S B3~15)
l.(% . I.F%L r grr
re . critical pressure ratio
=0.5437, k=1.32] uwj
Hojwl 5¢

Eoful 2t 2elo] 2] o) A4 a4el4) 4(3-16)2
FA "
-~ h,

7 TTI’,’TE -

(3-16)

1840l A Abela(P, T, H))ol AW Z713% o] 43 o
2 isentropic expansion® &} Ael (P, T, Hy) 2
v AAz HAdE del B b(P, T, H;) 2 wishs
v} @2} isentropic expansionell 4] h;-h,9] ofjii=z] &

Temperature. K
Wt i 5
U, - N — e
.

24 el o} Fv] A



Elojnl Edlojre] Hedrbgshl AR 2 h-ho) FY
stell a4 ¢lck. HP elofulel = 04 elojul &
Hol 30-40%% Bty E4S PapwEd we 2
A Wt ubd IP 9 LPE oo = 242 Halo)
A dg& ua) oker)

3.1.8. GALEHA

2de] Eojule] Rankinerlo]Zo 4 & - 37l 4
e A oA F5 - gEsted E- 3
o] At} E FA|3HE W<pol= enthalpy, entropy, 2%,
W, ol Ak o]F F 2K == I we] 5§
WaEga] o] 57ke] A AL steam table® w3 Com-
puter software®2 FojAc}, G Qe wjelr] o] #A
Al& least square fitting Y ile] &g o] 4 t}gAog I
AEg ek 371 Aol BE 259 vl (e
enthalpy)e] | 4]o] o] &= o] Zhefabel x 3k E20]
&3tAu Fo A &3] 2sle] 7t A5 AAF-A(com-
bustion calculation)-& 3}od® YA El= ofe] 259l )
AFg AT 27 Ao i 2% -ujd #AA YD
£ o] 8% F glch

e

3.1.9. 2dlo} MEUR

Al A AFT AZE FHEEE PR - FAY
o 1 AL FANE BHllo| Yo gl ade}
A AR B 48 A4L o] Axdw AU
o] git}. ¥A B ggojito g Halsle LyYag
simulation ¥]&-& f#8}7] Y F Folstodo}f g},

144 A3 Bdaj/ ol 2l BxE gy
2] 7% furnacey o] w7 W~ W B 27]7] B o
o] 3% time lagE A9 sty Bde] ZRA 2o |
e $HEEsL WE2nE o]Fe FEAL FAHL
7rdgt g eg FdE 4 glu) Ty v AkAbe )
AE olg FA% FaHES sl E Hzv)r)9
E3pe 5 g XS 33 uhedste]of sl fur-
nace 2] 4F A e} furnace implosion H A2 2§+ &
dolzbw /) A dynamicskE AHA| 3] 2] = oje} g},
ety HAdg g3ty 2o A 853 ue}
ehaich shllch "ake] Aol Ashd vl Abate) 7} ofyl
el A Ags e - Bojdle] H2g gxney
¥ & 93 2o A+ primary ¥ secondary super-

heaters, 27|, economizer, air preheatero| 77} 17§

T FPEE 38% 39 1989F 3 A

o] Ael e =2 waterwallso) A Varw, Vwww, Par 2
Twe 4702 Al 5, fuel dynamics(A{ghed 4 b off
el Fohe] e, 7171 HPE o]wlel 4] 1PE]
oAule] mekaliEd 285 % time lags &4 123 =
2 Ae Bede - ol TeAAE Hdsl gdy
T slvka 2=,

o ol A bl Rl implicity 2ol el E zhiz A
(3-17)¢} 72 wjAld wdo|r},

x=1(x,u, §
glx, u, 8)=0 3-17)
v=h(x, u, 8)

el A v AN, uls QW ey, g=
implicit }e}u) e} ejo]c},

4. INDUCTIVE MODELING

IMol A= ZWHEZ black boxR ¥ & 5ol &4
S AZE 7 9l - 29 dlolelE o] 8 AT E 7
o}, Abgshe QiR A E e S5l oe) Fabe Swhy,
H2 g 24, random signal H|AER]Z o8 HEsg

% ook,

41, FuS SEY

0l0

dgew A A5 vl 71 o 28 vyt 24
W ool Aukaba Gliw)e Al (4-1)el o Aej=r)

Yiw)

G jw) uljw) -1

Al A Y(gw), Uljw)= 28Y, o8 U9 Fourier ¥
Fo|c}, o] wkdl & excitation source’} o= F Fapp
of glaz, wbebA & 9l S 718 4 glo] k5 F signal
to noise ratio(SNR)Z 7bd 4 <lo] vl &3 »
45 22 7 vk FHoR Aol B AgALE
8.3} time varying systemol == & 80| ]2t o]
o} o] Wg S EREd A4 2 Kerlin®g 5
T olet Kerlin®: d#@sdchs dstes Faeg
Fale Aol g AHg-stqdch

N
ox



2. HA HAH

o] whol e o FFe dx
2 AL E 7 g2 A0S
o1} SNRo| #eksla ZalEo 243 o odeiH 9)

A
4.3. Random Signal Testing

H % identification H¥jolely Eel= 7|Ho)m Fu}
Sstoli} Hvblo] deterministicdt WhH o] whuj->
#$54 mdol 7) 2%k}, discrete timew domainel] 4
29 A E A(4-2)9) o] XL T least square
estimator-}*® maximum likelihood estimator&™ *A}4-

et
AzY,=B,U+C.E, (1-2)

white noise7} 7} o] A=)}
pseudo-random binary sequence(PRBS)E Al&3l%
white noises] 7}719- E4& 94 5 qloha gl o)
e gdol Aol yl vl dentificationo] AH43F
trajectoryol] o &3fe] ELul 2] %] 3 7 Fo] o]§ 3 clos-
ed loopell 4] identificationd} 7% 7]¥ 2] A4l ¢
Fo] Al7|E 2 glrh Bell&™ closed loop-Holl 4 -2
dlojEl g o] 4 IM7|¥2 ¥ 45 A7 DM7|xur ﬂ
we olro] A% 9T simulation® o] By
& Rasla Qleh

excitation source#Z+=

bd &

AYAF L F4, dddAe 943, A
A9 F7h 224 A Aol 842 S EIE
o $ARCY FAY WEE 2T Ak AZE +
AREE AR glo] ZAE RAL2 LA} =T
ol #¥H FHEE FAe2 mYY kI LA
dch B3 $uieke A dAREA vFo] HIel
F43 3718e] AAFWES] A2E FHEE A 5o
2rh)ste] o] FopdTol W3t £} % Q1Yo G4
gt shAlch

10

2 2 8
1) Bonnevile Power Administration, “Areas of Interest
for Automatic Generation Control,” Unpublished
Memcrandom, 1976
2) Federal Power Commission, “Prevention of Power
Failures”, U.S, Government Printing Office, Washin-
gton D.C, 1967
3) H. Nam, “Design of Coordinated Economic Areawise
Automatic Generation Control,” MS thesis, Univer-
sity of Houston, 1980
4) R.D. Hottenstine, “Meeting the Industry’s Needs
in Dynamic Modeling,” Boiler Modeling, MITRE
Co, 1974
5) Dapartment of Energy, US.A, "System Engineering
for Power Research and Dovelopment Announcement
: B, Electric Generating Plant Control,” Department
of Energy ET—78—D—01-3038, 1978
6) L.A. Fink, “Evolution of a Successful Modeling Prog-
ram,” Boiler Modeling, MITRE Co,, 1974
7) D.A Berkowitz, R.T. Toner and A L. Markunas,
“Dynamic Model for Boston Mystic No, 4,” Boiler
Modeling, MITRE, 1974
8) A. Ray and D.A, Berkowitz, “design of a Practical
Controller for a Commercial Scale Fossil Power Plan-
t,” Trans, of ASME, 101, 1979
9) P.B. usoro, modeling and Simulation of a Drum
Boiler-Turbine Power Plant under Emeryeney state
Control, MS thesis, MIT, 1977
10) 4.P. McDonald, H.G. Kwatny and J.A. Spare,” A
nonlinear Model for Rekeat Boiler Turbine Gene-
rator System, Part I and [],” Proc of the 12th Joint
Automatic Control Conference, 1971
11) H. Nam, Modeling and Control System Design
Study of a Coal Fired Power P‘lant, P.A.D. thesis,
the University of Texas at Austin, 1986
12) G.Y. Masada and D.N. Wormley, “Dynamic Model
of a 1400MW Supercritical Pressure Steam Plant,”
ASME paper 82—-JPGC—-13
13) F. Fenton, “Manufacturer’s View Point in Utilizing
Boiler Dynamic Modelling,” Boiler Modeling, MIT-
RE, 1974



14) K.L. Chien, et, al,, “Dynamic Analysis of a Boiler,”
Trans, ASME Series A, System Eng for Power, vol.
8. 1458

15) H. Nicholson, “Dynamic Optimization of a Boiler,”
proc, 1EE, vol.111, No.8, 1964

16) J.H. Daniels, M Enns, R.D. Hottenstine, “Dynamic
Representation of a Large Boiler-Turbine Unit,”
ASME Paper No. 61 —SA -9, 1961

17) F.T. Thomson, “A Dynamic Model of a Drum-Type
Boiler System,” TEEE, PAS-86, No.5, 1967

18} J.P. McDonald, “Fulton Station : Plant Dynamic
Simulation,” Boiler Modeling, MITRE, 1974

19) PJ. Cleiland, “Recent Furnace Draft Control Con-
siderations,” proc IEEE Conference on Decision
and Control, 1977

20) P.J. Clelland and H.G. Kwatny, “Modeling and
Simulation of Gas Dynamics in a Fossil - Fuel Power
Boiler,” ISA Paper 73 - 505, ISA Annual Conference
and Exhibit, 1973

21) R.D. Bell, NW. Rees and K.B. Lee, “Models of
Large Boiler-Turbine plant,” Automatic Control
and protection of Electric Power System, IFAC
Symposium, Melbourne, 1977

22} W.H. Mc Adams, Heat Transmission, McGraw-Hill
Book Co., 1954

23) J.P. Holman, Heat Transfer, McGraw-Hill Book
Co., New York, 1981

24) ASME, ASME Steam Tables, New York, 1979

— b SEE]

ME SHE g’

1y

25) J. Thatcher, PAG Software Manual, the Perfor-
mance Assurance Group, the University of Texas
at Austin, [98]

26) Babcock and Wilcox, Steam / Its Generation and
use, Babcock and Wilcox Co., 1975

27) K.A. Kobe, Thermochemistry of Petrochemicals
Technical Report, Bureau of Engineering Research,
the University of Texas at Austin, 1958

28) J.K. Salisbury, Steam Turbines and Their Cycles,
Robert E. Krieger Publishing Co., New York, 1950

29) T.W, Kerlin, “Dynamic Testing in Nuclear Reactors
for Model Verification”, Boiler Modeling, MITRE,
1974

30) C.B. Speedy, R.D. Bell and G.C. Goodwin, “Dynamic
Modeling of a Steam Generator using Least Square
analysis,” Proc. of Joint Automatic Control Con-
ference, 1970

31) R.L. Morris, Low Order Identification for a Drum
Type Power plant, MS thesis, MIT, 1978.

32) R.L. Moore and F.C. Scheppe, “Model Identification
for Adaptive Control of a Nuclear Power Plant,”
Automatica, 1973

33) M.L. Crenshaw, et. al., “Excitation system Models
For Power System stability studies,” IEEE Trans.,
PAS—100, No.2, 1981

34) P.M. Anderson and A.A. Fouad, Power System
Control and stability, volumel, the Iowa State

University Press, lowa, 1977

B|RPWHE 38% 3% 1989F 38

1



