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Control Systems for Combined-Cycle Power Plants
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A combined-cycle power plant composed of several stages can be operated by a small number of operators with the

application of digital control systems, which provide plant automation, control, supervisory, and operation functions.

Recently,

control systems have been improved and are more compact than previous systems due to the adoption of the latest technologies,
such as distributed computer systems and digital protective interlock circuits.
Toshiba has developed advanced control algorithms that have been applied to plant control systems in order to improve

controllability.

We also utilize tools, such as simulation tools and plant data acquisition and storage systems, to perform efficient

testing and commissioning of plant components and control systems.

Bl =zxnz

= IVPAE I o 0 2 i A N = awﬁ JUIE T
OREY B L R E o3 Chus iz &
Dz, EHNEHY AFAEIRSOT T FOYER
HRBIZRI S5 & & b2, DAETOREBETED SO
Nz Z BT 0 ERH 5, T/, WETIE, BHliEOR
HAbOWN 2T, B> 27 2008 bicd+ 5
Z—AWHEoTWVD, —J, WHlllHEXzAsa
— ¥ RWMESFMII B A N~y 2T, VT
TrT EBIHEZ LWL OAED D,

COLIREROTT, Kk Iimﬁrﬂ@ﬂ()}’J'ﬁlLUrl"'HT
TEH A > A 7 A GSXPm ¥ U — AR BAIEL"Y, ] 9284
%m&mmfwégit,Taybmm&mLhwa&
W > A7 A @R, W, Rlins X ORERIC T Ry
A BB Y 3 2 L — 2 a YA L, G
oL, @&hb, REER OIS Y HA TV S,

T, ROy AL Y EHL 2T T v b O
i 2 7 Aohpk e LB, 7 S A M, >
I a2l —¥ g il 2o g ks,

,) (.t:‘7

ERiRHIE > A LD% R

21 BRSNS A7 LDISR
B i, 1AR/FD50hA S 2 21,3000 Moo —dil

Bav4 y FH 42075 bOEBIH > 2 5 204
WA Cdh B o BEECEN DA M X 0%, il §if o
HEEL, WL AL ERL SN ORER IR E LT
BHo TS 12 48 0 B i L oo v O L2 T {4 2o B
(CRT)t 100 4 ¥ FOEKIHT + AT VLA ZINIL, A
Ty TDON—F AL v FRUIMEG O O b

0)’2.”‘#'“" L7l - L Aoy 257 AR LT W
éoumszAgu,Xwﬂwmﬁﬁmfnﬂwﬁ%u
L0, PABGEERWRETH Do T2, Mhik, B
VAT ADOWHEIIB VT, MRESEA R T v 7 Y EE
ATBY, B, deartt, REdEa ZiE Lz i =g
D= NFHFAL r e —HF—TREL TV S,

2.2 ¥EINTOERICKDEEER EEOVINT ME

221 DEBEERKI AT L MR AT A0,
ANL—FAF—Y g = L A0 E L TY
Do ANL—FAF—3 g viE, BHEN, R,
CRT AL —Ya e doTwd, —23%, HE)
b HRERl AR LOfEEZ b o TWVd, AR L =7 AT —
YarEd—saZiza y sy FerEtEiE® RISC (Reduced
Instruction Set Computer) ¥ ¥ ¥ &L, FlHEET A
FAOE(E LM, B P TR
B L Cwd o Fi i A7 a5 2 4L,
VAN G A = TR = B e AN P N
TEIIMET A EANETH S,

222 ERRTOREL I A4 FHA7MLT

— g yRHY—

HZLE 21— Vol54 No.5(1999)



() B

THsgayy—) C ERREybo—F ) FFUIEER ] g
IED@@_‘ ) _{q‘/ r@ [Can [cATl 1 S
I Ii & = 2
) ] = f e P FRL—%
: | [ ] AF—aUX5 =
‘ ! - &
ao] D 7
5 | e 3%
] _) N
{RSPLAN N i | i 4
}, f_'_f;f_f_f_’____f'fl"_"_".f'_'_f.f.f;f_'_'.',i._ Vi ?%ﬁﬁu R 2
5 L"In | [{i:@ GT :HRI—EY %
© [ch) ST ERY-EV i
; ﬁmf- PRI HRSG : HAABIEAA S o 5
| Eooman (8 Ed] AVR RS ETEREEE [ UFLAN 7
L R TSS YA UAVIEEEE @59@67 2
: g%??? o Ah ¢ g
1. VALY RY 1 2)0 TS5 hOEBERHIE Y A5 LHERF] TT PO b R T R AR LT v s GRS
AT MR S L, RAEIGE SRR L Twe b
Configuration of control system for combined-cycle power plant
7 ¥ M3, BEO G & ALl il A 5 Hﬁhj&fﬂﬂ B FEVHHLT 4 AT L A AT 342 128D, B
B RO AL N EH S, WEIRELBLEID, 3 ¥ ZTAU)ﬁiz'm,lnl LEayz f‘fI'U\Jthﬁll ST 5
AT, WRERER MR T E S 2 L ASEERS 1‘1,790 ZENTE D,

D ,mmm Y ATUAIERA v =T Ry 223 WREFYOVIDTF+IFILE LR
# FoTa Jﬁéwﬁ*ﬁ 9 PEHE & i LT T g A A ﬂhh\..ﬂH yyuow ZhglE, VL —mge vy KAT—
(:%lﬂiﬁ&f‘._ ILTwh, CRT OEMFE/RTIE, & Pl ETHIK A2 E AN TH-72h, kT
{liEFJlin)’i'f‘f'?ti’ﬂ‘ﬁl Wk, WHAIEE LAz 78 5 (26 i3, :i!.‘{th‘fﬁ?ﬂw). SR P IR e 2 M= B "iﬂlL
WTEDLNIILTwA, T/, BELALERIZIOWT, PRAE T 3y 7 DU S N D E E & SR A T

PR 2 E o REIEZIS LT, MyE
S, i

MU o7, s,
WA=V ORI R oT0d, 3

Wﬁmﬁm% F—k L7, WAy — Yok E
f]\. ‘a_o

AT TV B, B2 (2B R ol & CRT B &

Be. CRTQ)I‘J%EEE§§E§ETL| LR AR L 22 i O 3 il
WEE, BERORELL LL\Lf_ﬂMb} T A v — Vol
Ty A7 20 - M LA > TV,

Alarm annunciator display

AL FHA 20T 50 FOERKIMS 27 L

o PREMMIMEED 2 out of 34 ‘if(’fﬁ‘id%"”'%;’:lllf‘k@

BB HUE 3o v b7 — 2 BRI TR > A 7 AT sk
ENb, £72, MYy TRHTA MR EOEMZL CRT 4 X

L—3 a3 ryTTE b, T4V 7MEIZED, filfds ¥

O : ez, UL -1,
O stHm 274
(%)

100

(%)

100%
100

72%

50 9 50
Bk 64%

15%]| — |-8%
WRIATL SHYATA

(a) EfF SHEE

ERVATL BHYATL
(b) STEHEACVCFBE

3. EOERICEDIVININME RS AT LA,
WA, SPRENCVCFOFERARMIZHIE 2L Tuw B (Al ).
CORNE A gD T 28, Y R LTSy F ORISR
Reduction in number of cabinets and required power supply
;Epacily by applicalion of Iatest technologies B
BFECHC BB (A A 2 F) R BRI Lo =5k L
2, OO "ﬂjbfwﬁ“-':'f BEEIZ, W
e e e LERe T4 2 L.

(d: 1)




oy 28O 8y MECUTETERIE 1/2), F—7 VD
HlMA2STE L E LB, thomn L EoREdidh 5.

SISO T W] Lo v AT LB AR
i ATITRT & EERR ) M T I I (CVCE) @ B F i
BIMAD 2 B 3V and .

B 7 RIS Nl EF

AUNRA YR A TN TTy MIBWTIE, WA R
IR A A LR O M GBI TEATRD SN D, D
B, METlE, o Lofoll, giio7 B
A Ml OB # D TWD, DTFIZZE0OHBZ k<%,

3.1 mmmm«mf?w$mﬂmo@m

HAY = TRAT D EERY (NOX) i 1T

TryEDT LN LEH kdiu i E NG, ;U)IIH.(HHU
muﬁm 13 NOx B2 0 GHN 2 5 B o @ & 7205 W DA
FAHI, LT 4= F 7 47— F(ER) B kol
A7 > Tz WlZ FE %17 7200210, HlW
S e R 2 B AR UR AL Y E e B8, BT T 2 |
TN A% v SOz, 75 v OBMENEE
THGTHETH D, TREZNFRRI b S e 2 € 70 Tl
R e O A

T T v bOBFEHRIREEZ R A VR, 70T )
XD, NOxitt O£ & A IZh~T1I/2LTIZT 5
ZEMNTET

3.2 ZEHHEORERIE~DEA

RLAE AR A e i oo 7z b o e Dl 7 & 2 o

BiFE - X BiEE ’g&{’ﬁ%:u
IR Y EFI e - §
DFH| AT HFAE)
(a) ET ILFAIGIHOEIE
& 100 TR (PID) Bl
g o W\-/\/"J
S
= % 20 40
100 E 7 ILFAIEIE
i sof™ ‘“"““‘T"““"W’"‘"
S o | |
0 &R 20 g 78748 40
KB HE RELHE B R (min)
D5%40% MD5%E%
(b) MEAEER

4. EFILFRGIEOBE & ERESR
BOAH 12 e

Model predictive control and results of NOx flow control in
combined-cycle power plant
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Multivariable control and results of NH. pressure/flow control in
combined-cycle power plant
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Automatic tuning system for PID controller and test results
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