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A Suggestion of Penalty Cost Appropriation Methodology for
Performance Acceptance Test of CGAM Cogeneration - Part

Deok—Jin Kim*"
*EnTEs

ABSTRACT : At the contract for power plant construction, the penalty appropriation on performance
decrease is signed between ordering organization and construction firm. In this, the penalty cost signed must
be reasonable value that both of ordering organization and construction firm can accept, therefore the
methodology for penalty appropriation is very important. Cogeneration is a system that produces electricity
and heat at the same time, therefore the penalty appropriation for cogeneration should be uncertain.
Thermoeconomics analyzes various energy costs, however the relation of thermoeconomics and penalty cost
may not be analyzed up to now. The aim of this study demonstrates that thermoeconomics can be applied to
the penalty appropriation at the performance acceptance test. As the result of CGAM system, if the
construction cost is $10,000,000, the value of $6,665,688 was appropriated to the electricity production
performance and the value of $3,334,312 was appropriated to the heat production performance, Therefore if
one percentage at the electricity production performance decreases, the penalty is $6,666, and one percentage
at the heat production performance decrease, we can understand that the penalty is $3,334.
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mg=mg

Q=37.66MJis 9 A ho-hg

8‘ 8P

7 | | HRSG I
Prehcater /% Evaporator

State | T [K] P [bar]
298.15 1.013| RH = 60%

14 kg/s
2690 kJ/kg

|

—

-AR- -GAS -

Cp 4 = 1.004 kI/kgK Cpg=1.17kl/kgkK
R, =0.287kl/kgK R, =0.290 kI/kgK
my = 99.4559 kg/s

Cp =4$/GI
mp = 1.6274 kg/s
CHy pp =50,000 ki/kg

Qr =81.37 MJis

2 595.51 8.634
3 914.28 8.202
-+ 1492.63 7.792
5 987.90 1.099
6 718.76 1.066
7 400.26 1.013
8 298.15|  20.000
9 485.52|  20.000

W =30.00 MW

Fig. 1 CGAM system.
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Table 1 Thermodynamic Analysis

Table 2 Cost allocation for fuel input cost

< The‘rmodynam!c analys!s >
1 | 99.4559| 2500 1.013| 2510 0.00 Mass flow | 1.6274 | ka/s s
2 | 094550| 32236| 8.634| 32365 274.81 Fuel LHV | 50,000 | kJ/kg LHV
3 | 99.4550| 641.13| 8202| 64369 46213 Heatinput | 81,370 | kl/s |  Op =mpLHV
4 | 101.0833 | 1,219.48|  7.792| 1,426.79| 1,012.07 entapy | Power | 30001 | ks Hy=iy (hy-ho)
5 | 101.0833| 714.75| 1.099| 836.26| 39.15 nout _tm (hychy)
6 | 101.0833| 44561| 1.066| 521.36| 18957 Heat | 37.669 | ks | 1= (fs-ho)
7 | 101.0833| 127.11 1013| 14872 1673 Bergy | Power | 34927 | Kljs i’flf'z’*’_l“*'l"‘-z)
8 | 140000 25.00| 20.000 0.00 1.90 input g EE)
9 | 14.0000| 212.38| 20.000| 2960.00| 91251 Heat | 17471 | K Eg~mg{eres)
" Py - - - - Outout Power | 30,001 | kJ/s . l'lj =i,
Heat 37,669 | kd/s @ =my(hg-hy)
Power 2712 | kJhkd Ry=Qr I W
7Y Aol et Agg, 2=, o, dEu]sF 9 AA x| Heatrate T— 2160 | kd/kd R Qp 1
Table 19 A4 o] 31e, < Cost input analysis >
CGAM®] Zg2foflA] Slidhul= &719] 735 A1) 2183 Fuel unit cost 4.000 $/GJ e
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hy = CJM( Iy— Tn) 4]
hy = Cpe( T, — T)) @
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| 27 k. EHA R AA A (Exergy)E 7IWHOE A
719k do 74x] 7S S8l 1 kJ B 2719k 9] e
AStER dutd o g A7) dutvte] Hlsl AlA" F
ol whef of 3ufj~oulf =2 AP E T,

A2 (Exergy)i= ofH Fo]% e oA le] 2+
FEier G4 X 71 AA el =Ee kA Zdigh
AE 4= e 49 ofolt. o] AXA= HA7|H (Pinch
technology)#t &7 78515t 5 Al 2|2/ A oA
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costflow | 325,480 | $/10%s Dp= CnQp

{ Cost allocation and estimating based on enthalpy>

Output Power | 144,300 | $/10° Dy = Eq. (5)

Costflow | Heat | 181,180 | $/10°'s | D, = Eq. (6)

Costflow |  Power 44.33 % | ay=Dyl Dy

ratio Heat 55.67 % | agDDy+Dy)
Unit Power 4810 | $/GJ Cy = Dyl W
cost Heat 4810 | $/GJ Co= Dy @

{ Cost allocation and estimating based on exergy>

Output Power | 216,955 | $/10°% Dy = Eq. (5)
Costflow | Heat | 108525 | $/10°s | D, = Eq. (6)
Cost flow | Power 66.66 % | ay=DyDy+Dy)

ratio Heat 33.34 % | agFDJDyDy
Unit Power 7.232 | $/GJ Cy= Dyl W
cost Heat 2.881 | $/GJ Co= DY@

(Exergy) 4= W3t E7Fs3t HES oY X|(Anergy)2t
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Table 3 Cost allocation for construction cost

Construction cost input 10,000,000 $ Q,
Cost Power 66.66 % ay
fatio Heat 3334 | % 2%

Constructio | Power 6,665,688 | $ Qy /100
n cost Heat 3334312 | % Qy /100
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