THERMO-ECONOMIC ANALYSIS
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Figure 16 Simple steam cycle for a fossil fuel fired plant
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Figures in italics are exergy losses

Figure 17 Exergy flow diagram for simple steam plant (fossil fuel)
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Figure 18 Unidirectional flow of energy and exergy



THERMO-ECONOMIC ANALYSIS

FoSSIL FUEL FIRED POWER PLANT
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CoSr Flow: RATE oF USEFUL (Avmumus) ENERGCY

CoAL  Flow AND 0TS

ECOM, = 0.29 C/MI
Apae = 1Stk mMT|s
oS Flow : Cipne = 0.29 % ISb4
= hS4 efs

ConvveflSion »é%fécr:véh)zs's REDUCES AMounT oF
AVAILABLE eEnERCY So ITS VAWUE IV THE o
STEAM  INCAEASES BY THE INVERSE 0F EFFEe r/ve_mem

E = 0.29 IOQ—I{-
T 0.4k e MT
A srenm = ISbk X 0.4k

= b7 MT|s
Corenm = 0-bb x 430
' = Ak8S efs

SIMILARLY THe ConvEASION EFFECTIVENESS [N
™ME  TURBIve GENERATOR REDUCES YHE AMounr
OF AVAILABLE ENERGY . THE VALUE OF THE
eLecriary IS INCAEASED BY THE . INvvEASE
OF THE ¢rreeriveness. : '

Epee = 0.6b [0.92
= 092 e¢[MT
Ague = 690 x 0.12,
= oo MT|s (mMw)
C ElLée = 0.?2 4 5'00 , i
[ = kb0 afs

MONETRAY Flow RATE IS CONSTANT EXCENT
ok . KouwbiInG  oF ERRoRS AS woutd B
EXPECTED. |



®

CoST Flow RATE OF USEAUL ENERGY WHEN CARITAL
(AND  OPEAAYING ) CoSYS ARE TRKEN INYO ActowsT

ASSUME ovEL ULIFE oK PLANT
CAPITAL LoST =  FUEL COST

HENCE TOMML KLéeriliery cosT

Eceee = (Full cost) + (enpirme eosr)
= 092 ¢|MT + 092 ¢/ MT
= L& c; mMJ
= [ & x 3.6 c[ kwi
= 6,62 ¢ /[kwh
THIS Now GvES A MoR¥  Cotdéer VALUE FOL THE
cosr  oF ' eLéctkiary., ALS6  THE Lot  Flow RAME

N e[S INCHEASES  THRouGH YWE PLANT REFLEENNG
THE  Cocy  oF  BUILDING AND OPEXKATING THE PLANT
O Ploduce  PowéR .

TO OEIAIN THE vAwE o0F STEAM FlLowint RBENvELn
THE  Boiweld  Awd THE TURBINE IT IS NECKESSALY
TO LONSIDER THE CoST OF THE  BoitéR PLANMI AND
THAY oF TML  TUlbive PLANT ANvD THEIR
RESPELTIVE  LowTURUTIONS YO THE INCREASE IN THE
VRAWE 0F  AVAILABLE ENERSY

ASSUME THE FottowinG RELATIVE CLofTS

Boite PLant eost = 2 (Tudbive PLant cosr)

o




ToTAL CANTYAL cosr conrlidunoNn 90

ELECTUEITY  CocT = 0.92 e[ MT
Bolte  PLANT ConmliBurion = 0. bl ¢|MT
TUIvE PALANT ConTHBullon = 0, 31 ¢ [MT

COMBINING  THESE  0STS  WITH  EMERGY CoST BivEs
THE  FoLLowING !

FUeL 0.29 ¢ [MT 0.66 e[MT 0.92 ¢ (MT
Boleed - - O0.6lec [MT 0. bl e|MT
TURAINE - = .31 ¢ {MTT
VML 6.2%e [MT 1.27c[mMT | .84 c [MT
161 Mw 960 Mw 500 Mmw
453 ¢fs £% efs 720 ¢fs

MOTE  THAT  MONEMARLY  Frow  INEHEASES  THILOUGH
THE  PLANT  AS  Molé  LAPITAL EQuiPMENT IS
REQuied Yo Produee THE ENERGY




3500 [onJ pue ASUINIYJS UOISIIAUOD U0 paseq 3500 wedls§ (7 dInSiy

% P =2
Jejiog N
Ajouos|g wes}g 1°n4
AT MWNO00S | -
Y (AB1oxe) MiN 069 AN 1951
aulquny

S/ 2 09¥ S/9GSH S /0 eGh
S /N 00S S /N 069 S/ 19S1
(Aluo jeng) PN /2 2670 N /2990 M\ /2620

s3s09 A)oLyo9|g S)1S0H Wes)g $}S09 |eOH



ASUS1OlJd UOISI9ATOD U0 paseq smop yndino pue yndur A1e1ouoly I 2anSig

Apuosig

(12301) UMY /2 29°9
(1e101) PN /2 8L
(tended) PN /9 2670
(Ajuo jeny) PN /2 2670
(%2¢ = Aousioyye)
s1s09 AyoLyo9|g

MW 00S

(pajosfal ABiaxs)
M €2

(sso| ABiaxa)

MIN 291
aulquny

(ssoj ABiaxa)

MW 8
Joji0g

[end

(ABisexa) MIN 069

(peyoafes ABiaxa)
MN L2

MW 1L9G1

N /2620
W 000 ¥€ /001 $
auuo} / rN 000 €

B / 1 000 $€

|auuo} / 001$
S]1S0J |B0H



0
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a» 1.27 c/MJ
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27 MW

507 MW
1.81 c¢/MJ
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0.29 c/MJ | N 905 cfs
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J1stamy
; 7 MW
]
0 MW L __omw
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Figure 22 Monetary values for simple steam plant (fossil fuel)



