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THERMOECONOMIC COST DIAGNOSIS OF 300MW CONDENSING POWER PLANT
CHENG Wei-liang, WANG Qing-zhao, WANG Jia-xuan
(Department of Power Engineering, North China Electric Power University, Changping District,
Beijing 102206, China)

ABSTRACT: In order to analyze and optimize complex energy
system, a physical structure diagram and a productive one are
drawn by using a structural theory. Then, a group of equations
for unit thermoeconomic cost model are set up in view of
decomposing the system into such kinds of basic component
together with two fictitious components, i.e. junction and
bifurcation. After calculation, a cost distribution state is
obtained for estimating and diagnosing thermal efficiency of the
system. A 300MW condensing power plant unit is taken as an
example to solve a compactly connected system. The cost
diagnosis model covers economic factor and technical factor for
analyzing system efficiency. And therefore, it provides a
scientific decision-making foundation in programming, design,
diagnosis, and improvement.
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Tab.1 Equations of cost analysis model of real components

5% t‘iﬂﬁﬂsgﬁﬁffé t‘ﬁ&fu”u %Mﬁﬂx
AT KildeAs S Eidl]
1(BOI) Ky "=Kyxce +K* Ky "=F4/B; K u=¢x Z4/B;
2(HPT,) Ky "=Koxca +K*p K3 =Bo/W, K p=gx ZoIW,
3(HPTy) Ks"=Kgxca +K* 5 K3 =Ba/Ws K= g% Z3IW3
4(MPT?) Ky =K yxcatK*y, Kq"=Ba/Wy K =% ZalW,
5(MPT,) Ks"=KsxCa +K* 55 Ks =Bs/Ws K 5= gx Zs/Ws
6(MPT5) Ko =KgxCa +K* 55 Ks =Bg/Ws K" 6= dx Z6/Ws
7(MPT,) Ky "=KyxcatK*y; K7 =B7/W, K= dx Z7IW;
8(LPTy) Kg"=KgxCatK*sg Kg =Bg/Ws K = gx Zg/Wg
9(LPT,) Ko =KgxCatK*s Ko =Bo/Wo K= % ZolWo
10(LPT2)  Kio =KioxCa+K*zo  Kio=Bio/Wio  Kao=¢x Z1o/Wio
11(C) Ku**=K11><Ca+K*zu K11*=311/W11 K*111=¢>< Z11/Wyy
12(CP) K2 "=KiaxCh +K*51 Ki2 =WiolBrs  K1o=gx Z1o/Wiy
13(hg) Kis =KiaxCatK*zs  Kig=F1afBis  Klas=gx Z1sWis
14(hy) Ku**=K14><Ca+K*114 K14*=F14/ Bua K*114=¢>< Z14/\W4
15(he) KlS**=K15XCa+K*115 K15*=F15/ Bis K*115=¢>< Z15/Wss
16(hs) Kis =KiexCatK*15 Kis =F16/B1s K 6= Z16/Was
17(hs) K17**=K17><Ca+K*117 K17*=F17/ Bi7 K*117=¢>< Z17/W17
18(TD+FP)  Kig =KigxCa +K*15 Kig =F1g/B1g K 8= x Z1g/Wag
19(hs) Kio =KioxCatK*ze  Kig=F1a/Bro  K'o=gx Z1o/Wis
20(h2) Kao ™ =KooxCatK*20 Kao =F20/Bo K 220=¢x Za0/Woo
21(hy) Kar " =KoixCatK* 01 K1 =F21/Bx K 1= x Zon/Woy

=2 EWATRRE AR
Tab.2 Model equations of fictitious components

Eibe FE MR R
21 i=21
22 (Jy) ca=(lek1""+i§‘2 Biin**)/(B1+i§,2 Bi)
10 10
23 (J,) [ :(iZZWixki**)/iZZWi

FER 1R 2 0, gl — RGN LES 9] A
Ty AR LZHRYAE P 5 AT LU, B2 i R AL
AT SRR HEtY , Xl 6.7x107



128 S R <E 1 R R = SO 4

25 %

Uso BEANZRGIBRAEL A e ) B 4T & At
WA 5 HAL 22 KT L, SRR 22 K AT LT {42
PR, R E 14 5, tHEEWEN
16.544x107° JT/kd. &5 1 LT Y, o5 Rk ey o,
T B RS LA R ARk s 5 2~10 41
TGRS BEVREC NI RS, AReEBHE, R
5 A AP Bidires,  RTIA R R IS e 5 2% S b S
PRI e (A DG A& A 7= b IR By,
TR ALIG &5 63 3 THERMT: 58 11 dlohias
R, JLPE SR BRE R KA E BB Ay . B 12
Mo BB LKA, HBRUEMI I, Wk AW
P FLREW, DAL LAk 31 3L H P34 Al
Cor PPN TR, RTI4TN .
PTG B i Ak it SLRRRLT 2k 1 4y
AL Ttby, HE i AR R NV AL T . fe e
18 A e NN LIRS 45 K3, 287N
INEN U B F T4 K3 P A K, DR e T 4
—HHITCEAE AR AL A SRR R e —
R HVHERT R, A i E T i A e — A
A F b 7 4

gi LpTid, R 21 NPT RGBT AR Ty
Py ST TCI B K 34 B e A 4L T 3,11
HL P38 et 23 ANRANEL, IRt A 23 AR,
JTRELH T, AME— R . 21 DN ICIR BT G T 2
JRASTH S 25 WK 1 s, ale g SRdt AT 4T,
TBERL TG I A TE B B, 20 BT s i R & 5k
(PR 2, BEm 3 A 4 A B S 1 )

MG M7, AMEFEIE T REEL
AT, 0 H% ST AT R s s AR RE
ERE, e H A ERE P A AERE A
FBE A6 — R R e B 2R 48— IRt |, DL TF
SEMATTIERAT I AT, DRI AR AT 2 M RH A
TS TEL, R T ) 2 5 T S A
MW #7525 A A R gh ) 2 AN
P g, HAA I A BRERGE 04, HEEE
KAV NS 2, GG 2F oM 2s B 25 92
DL ez m A s N, v EZERE EMoE. R
RATEE T EBIAI L, AL W ik
AT W, HAERR, 5 T T AR
LA . 300MWEEAMNLAL I 40 W AT B
o, 2B L Ane T A AT AR s, A5
PR s, VS ITRRE I E A, WP T
2R, R R AR AR IL A B A, ki

RN ARG

P

2 1205
2

3

§’80'

ﬁ L

i 40

% L

¥
ﬁgolllllllllllllllllllll
%ﬁ 1 5 9 13 17 21

HILHFS

B 1 AT BT ERA 2k
Fig. 1 The curve of the unit thermoeconomic cost with
every component
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