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Optimization Technology for Energy-Saving in Private Power Plant Operation
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It is necessary for industries to make energy-saving efforts in order to protect the global environment.  Efficient plant
operation is one of the measures that can be taken to save energy. A computerized optimum operating system can save a
considerable amount of energy without any increase in operating labor.  Optimization techniques applied to industrial plants
must respond quickly to changes in process energy demand, and be easy for operators to handle.

Toshiba's new boiler, turbine and generator (BTG)-plant operating system is a highly effective optimization system that meets
these requirements. The system features a parameter tuning function to correct the turbine performance characteristics, and
a new optimization technique called piecewise convex linear programming (PWC-LP) to rapidly obtain a solution close to the

global optimum point.
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Concept of energy optimization problems
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Real-time optimization technology
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Generalized configuration of boiler, turbine and generator plant

BTG 77 > b &EaRICiE$ 2 & Wy L, KDL
ZHEA - AFERNNHRMFOTTP—F VI NVX—a X}
R/ MIT AR dIc R - AR LR LD L S ST S
v E LTREiRTE 5,

(1) B

SR oA M)+ HBE o2 b —5EERE — eMb

(2) HEXE S

(a) WhHT A
S(F—EroiER)+HER=":8 %k
(b) HHE[BFDO~>ZNT VA
S (L2 60 AZERR) —2 (PR~ 25
W) — 7ot AR TN R =0
(3) AN BIRZ
&SR ZOMER R, AXUtER, £F—ErD
FAEAE, AR, ol ARG, JIREROIEEL,
KRB A T, BV oo am o A R, 1
(5¢) Hht % & LTRSS 5,

HZ L E 2 — Vol.53 No.4 (1998)



3.2 mE{LEEFE

BTG 77 ¥ Mig#fbic B 2 g ko flimE, R4 Z,
P —E DL ORI A RREOMRB A TH B, I,
F—ErIE 4D LS B RREE LRI % IR &
Lol ®, WOrTRHES A Z MR LD IERRIE H I EIC
T BInE L2 ), — iy ZedeiiTm (NLP) %
TIINGEFREDO RIS TEOREE, IS & & B e % 5,

AR B D hGE A LB OB 5, GEEORTEE & SRR I3
Fe—FA7OMEIZHY, BERINCH GO E
Wb, F T4 RN E LR s b oS5,
M2 20 ErHEDTRDLIITHRT,

(1) &2 VANORSHEETEIBICILIRE KD D,

(2) & B, EFENER ORI N TR HE & R D ok (b

WEORFIE R L& ¢ 5,

(3)  WEMRNEIRE THEL 2 4T B W - o dEdgal b 2 L, ok
Sdred R A & AL R T 5,

ZHE A IIHE, PWC-LP & NLP EEHlAA
bELTFEREFHLL, M4IORTII Ry —E DI
Bt Z, LXK g e LIREE S L)
T 5, ZORE, ROMEIHFLND,

(1) MR (LP) FIBICIRS T 50T, H—RDE(W
fitiz L Wit T2 b TERM T o, FK
ML IREEEN S,

(2) LP R385 ThdaFmAm L LTsbad
T, W RWIEE %2 L - 2R > Tw 3,

(3)  AT{LLE % A it 12 U PR TRH I % S (LU 5 VS IRE L
72 NLP kT, KRI85 O HER TRRFRICE &
na,

(4) XA ERIEIn i R B B, TR L ) R I
X OMAKE G, 2F 0, LP il i i % ool it
LRl & 7% 2, JERRIEEGE L O EF SN R Tl o
tefgic X 0, BOPHRPIZEATE 5,

(5) X4 DX HMHKD NLP Fiia T & Licilor 4]

i At HEIc LEINRETH B,

AR y

Xo X1 Xz X3
AAAAR x

B4, ¥—EVEOIERRLE
R # b .

Nonlinearity of turbine efficiency characteristics
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Example of steam flow diagram creation
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Turbine generating performance curve
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