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Appendix A

DETAILS ON WASTE HEAT IN THERMAL POWER PLANTS

Waste heat details of Sapugaskanda Power Station

Table A.1: Exhaust gas temperatures and approximate waste heat energy

Avg. Stack Avg. Exhaust Specific Heat
Exhausgt Gas Ten.lp. t.o be éas Qty Cpapacity G Exhaust Energy
Temp. ©C) mal?]tél)med (kg/hr) (kJ/kgK) at the Stack (kW)
A 01 430 180 140160 1.109 10799.13
A 02 440 180 140160 1.109 11231.10
A 03 440 180 140160 1.109 11231.10
A 04 430 180 140160 1.109 10799.13
B 01 427 180 79200 1.109 6029.02
B 02 430 180 79200 1.109 6102.25
B 03 430 180 79200 1.109 6102.25
B 04 420 180 79200 1.109 5858.16
B 05 435 180 79200 1.109 6224.29
B 06 488 180 79200 1109 6468.38
B 07 W03 130 79208 199 6321.93
B 08 435~ 180 792Q0 1.109 6224.29

Table A.2: Average jacket water temperatures and approximate waste heat energy

Avg. Jacket | Avg. Jacket Jacket Specific Heat | Energy at Jacket
Water Outlet | Water Inlet | Water Flow | Capacity C, Cooling Water
Temp. (°C) Temp. (°C) | Rate (m*/hr) (kJ/kgK) (kW)

A0l

A 02

A 03 94 80 190 4.2 3103.33

A 04

B 01

B 02

B 03

B 04

B 05 &3 75 135.6 4.2 1265.6

B 06

B 07

B 08
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Table A.3:

Average raw water temperatures and approximate waste heat energy

Avg. Raw Avg. .
A:E,;IE?W Water Raw Raw Water S[I)_Ieec;it‘ic Energy at
Outlet Inlet Water Flow Rate Capacity C Cooling
Temp. °C) | TemP- Temp. (m*/hr) - /kgi,() P | Water (kW)
’ (‘O Diff. (°C)
A 01
A 02 52.4 12.4 760 4.2 10994.67
A 03
A 04
B 01
B 02
B 03
B 04
B 05 NA NA NA NA NA
B 06
B 07
B 08

Table A.4: Av_eﬁig; charigd bit’ Water terhiperaturésiantdvapproxXimatel waste heat energy

Aw%_g._?han'ge Ain AYg. Cha.rge Cooling Specific Energy at
Cooling Water Air Cooling , Heat s
o Water Flow . Cooling
Qutlet Temp. Water Inlet Rate (m’/hr) Capacity C, Water (kW)
°O) Temp. (°C) (kJ/kgK)

A 01

A 02

A 03 NA NA NA NA NA

A 04

B 01

B 02

B 03

B o4 49 44 276.56 4.2 1613.27

B 05

B 06

B 07

B 08
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Waste heat details of Lakvijaya Coal Power Station

Table A.5: Exhaust gas temperatures and approximate waste heat energy

Avg. Stack Avg. Specific Heat | Exhaust Energy at
Exhaust Temp. to be Exhaust .
Plant s . Capacity C, the Stack
Gas Temp. | maintained Gas Qty (kJ/kgK) (kW)
°0) (') (kg/hr) 8
U ol 150 90 1,000,000 1.075 17916.67
U 02 150 90 1,000,000 1.075 17916.67
U 03 150 90 1,000,000 1.075 17916.67
Table A.6: Waste energy at continuous blow down from each unit
Blow Down Assumed l])_%(l)ov:l Enthaphy at | Enthaphy at En;;‘ogy at
Plant | VYater Out | maintain Fl(:vw T275°C,P | T100°C,P DOWV;
Temp. (°C) at | Temp. (°C) 17.5MPa.h1 2.5MPa,h2
17.5Mpa at2.5Mpa | Rafe (kJ/kg) (kJ/kg) Water
P 5 (kg/hr) 8 g (kW)
Uol 978 100 8500 i3 £20.85 1723.45
U 02 LS [ 00! 87100 1134 420.85 1723.45
uo03 275 100 8700 1134 420.85 1723.45

Note: Following values were for above calculation,

Blow down details;

Feed water pressure for the drum 17.5 MPa at 275 °C.

Feed water rate for 300 MW, 870 tons/hr and continuous blow down rate is 1%.

Assumptions for calculation;

In heat recovery from blow down, pressurized water in the drum 17.5 MPa at 275 °C would
be reduced to 2.5 MPa at 100 °C.
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Waste heat details of Jaffna Power Station

Table A.7: Exhaust gas temperatures and approximate waste heat energy

Avg. Stack Temp. Avg. Specific Exhaust
Exhaust to be Exhaust Gas Heat Energy at the
Gas Temp. | maintained Qty Capacity C, Stack
o) (°C) (kg/hr) (kJ/kgK) (kW)
DG 01 413 240 6800 1.1307 369.49
DG 02 417 240 6800 1.1307 378.03
DG 03 420 240 6800 1.1307 384.44
Table A.8: Average jacket water temperatures of each generator
. Energy at
Avg. Jacket | Avg. Jacket Jacket S]I)_Ie:;it"lc Jacket
Water Outlet | Water Inlet | Water Flow Capacit Cooling
Temp. ("C) | Temp. (°C) | Rate (m’/hr) pacity Water
C, (kJ/kgK)
(kW)
DG 01 i}
DG 02 06 46 NA! 1)) -
pos | 160

Note: Jacket water flow rates were not measured in the plant, also design references were

not possible to find, hence waste energy could not calculated.
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Waste heat details of Keravalapitiya Power Station

Table A.9: Exhaust gas temperatures at open cycle and approximate waste heat energy

Avg. Stack Avg. .
Exhaust Temp. to be Exhaust Scp:c;f:.: Héat Exhaust Energy
Gas Temp. | maintained Gas Qty (I?J /klti’() P | at the Stack (kW)
°0) (°C) (kg/hr) 8
GT 01 505 160 1,512,000 1.1307 589818348
GT 02 510 160 1,512,000 1.1307 598366440
ST NA

Table A.10: Average close cooling water temperatures and waste energy

Avg. Close Ave. (?lose Clo§e Specific Heat | Energy at Close
Coolig Water Cooling Cooling . -
Capacity C, Cooling Water
Outlet Temp. | Water Inlet | Water Flow (kJ/kgK) (KW)
- (°O) Temp. (°C) | Rate (m’/hr) S
GTO1 |\ ok B3 796 J 1T 39312.00
GT 02 Saig BS 720 4.2 39312.00
NA
ST
Table A.11: Average sea cooling water temperatures
Sea Coolig Sea Cooling | Close Cooling | Specific Heat | Energy at Sea
Water Qutlet | Water Inlet | Water Flow Capacity C, Cooling Water
Temp. (°C) Temp. (°C) | Rate (m*/hr) (kJ/kgK) (kW)
GT 01 38 32 1200 4.2
NA
GT 02
ST 38 32 20000 4.2 504000.00
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APPENDIX B

ORC PERFORMANCE ANALYSIS WITH EVAPORATOR
TEMPERATURE VARIATION

R245fa as working fluid
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Graph B.1: Variation of Work component with different Evaporator temperatures for R245fa
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R123 as working fluid
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Toluene as working fluid

350

300

250

200

150

100

Work input, (kW)

50

)

/

90
%0 Toluene
70
60

50

40

(M) "dxa m

30

20
+—(Q evap.

10
== \\/pump

. . e 0
Lspiversifpo of Magatuwa sgorl Landsa. —a=win=qev.+ wp

Elcetmpotator Tbmperatdte (Ctissertations

www.lib.mrt.ac.lk

=W exp. (kW)

Graph B.7: Variation of Work component in the cycle with different Evaporator temperatures for
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R113 refrigerant as working fluid
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Benzene as working fluid
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Graph B.13: Variation of Work component in the cycle with different Evaporator temperatures for
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R245ca as working fluid
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Decane as working fluid
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R134a as working fluid
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R114 as working fluid
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Pentane as working fluid
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Heptane as working fluid
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APPENDIX C

ORC PERFORMANCE ANALYSIS WITH EXPANDER PRESSURE

RATIO VARIATION
R245fa as working fluid
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Graph C.34: Variation of Work component with different Expander pressure ratios for
R245fa
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Graph C.35: Work Input and Efficiency variation with different Expander pressure ratios for
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R123 as working fluid
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Graph C.37: Variation of Work component with different Expander pressure ratios for R123
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Toluene as working fluid
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Graph C.40: Variation of Work component with different Expander pressure ratios for

Toluene
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R113 as working fluid
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Graph C.43: Variation of Work component with different Expander pressure ratios for R113
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Benzene as working fluid
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Graph C.46: Variation of Work component with different Expander pressure ratios for
Benzene
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R245ca as working fluid
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Graph C.49: Variation of Work component with different Expander pressure ratios for
R245ca
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Decane as working fluid
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R134a as working fluid
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Graph C.55: Variation of Work component with different Expander pressure ratios for
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R114 as working fluid
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Graph C.58: Variation of Work component with different Expander pressure ratios for R114
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Pentane as working fluid
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Graph C.61: Variation of Work component with different Expander pressure ratios for
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Heptane as working fluid
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APPENDIX D

WORK OUTPUT CALCULATIONS FOR CASE STUDY
Following table shows the detailed calculations on work output of the expander.

Where;

Exh. Energy — Exhaust energy from heat source (kW)

Exh. T — Exhaust heat source average temperature (°C)

Evap. Ext. T — Evaporator exiting/leaving temperature of organic fluid (°C)

Evp. In — Evaporator in/entering temperature of organic fluid (°C)

Eff. Evp. — Efficiency of evaporator

Q evap. In — Heat gbsorbcd at the evaporator (kW)

hg evp. out — Sd‘ﬂfiv%d enthaipy-at-gas¢pus phase.in the pyaperates leaving fluid (KJ/kg)
hfevp. in - Satur&féﬁ enthalpy attiquid phiasedn-the-evaporator entering fluid (KJ/kg)
Mass — Mass flow rate of the organic fluid (kg/s)

hg exp. out - Enthalpy at gaseous phase of the fluid leaving expander (KJ/kg)

n is — Isentropic efficiency of the expander

Wexp. — Work done at the expander (kW)

Table D.1: Sapugaskanda Power Station Exhaust Heat Recovery

Fluid | Exh.Enrgy | Exh.T Evap. Evp. In . Qevp. In hgevp. | hf evp. Mass kg/s hg exp. nis | Wexp.
ExtT Evp. Out In Out

R123 10799.13 | 430-180 | 165 | 45 | 0.2 | 2159.826 | 462.95 | 248.325|10.06325| 408.52 | 0.75 | 410.8072

R113 10799.13 | 430-180 | 165 | 45 | 0.2 | 2159.826 | 455.975| 240.31 | 10.01473| 388.1 | 0.75 | 509.8122

Pentane| 10799.13 | 430-180 [ 165 | 45 | 0.2 | 2159.826 | 719.47 | 189.585 |4.076028 | 589.78 | 0.75 | 396.465
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Table D.2: Lakvijaya Coal Plant Exhaust Heat Recovery

) Evap. | Evp. | Eff. hgevp. | hfevp. | Mass [ hgexp. .
Fluid |Exh.E Exh. T N W .
o XN ENSTgY) EX ExtT | In | Evp. Qevp. In Out In kg/s Out s &P
R134a 17916.67 | 150-90 80 45 0.2 | 3583.334 | 280.67 115.8 | 21.7343 | 273.38 | 0.75 | 118.8323
R114 17916.67 | 150-90 80 45 0.2 | 3583.334 | 383.67 | 244.62 | 25.77011| 364.365| 0.75 | 373.119
R245fa 17916.67 | 150-90 80 45 0.2 | 3583.334 | 464.31 | 261.28 | 17.64928 | 439.3 | 0.75 | 331.0564
R245ca 17916.67 | 150-90 80 45 0.2 | 3583.334 | 326.37 | 109.365 | 16.51268 | 299.11 | 0.75 | 337.6017
Table D.3: Lakvijaya Coal Plant Continuous Blow down Heat Recovery
. Evap. Eff. hg evp. Mass | hgexp. .
Fluid [Exh.E Exh. T Evp. | . hf . W .
ui xh. Energy| Ex st | PP evp. Qevp. In out evp.In| out | Mis exp
R114 1723.446 | 275-100 | 100 45 | 0.200 344.689 | 392.960 | 244.620 | 2.324 | 364.365|0.750 | 49.833
R245fa 1723.446 | 275-100 | 100 45 | 0.200| 344.689 | 477.670 | 261.280 | 1.593 |439.300|0.750| 45.840
R245ca 1723.446 | 275-100 | 100 45 | 0.200| 344.689 | 341.040 | 109.365 | 1.488 |299.110|0.750| 46.788
R123 1723.446 | 275-100 | 100 45 | 0.200| 344.689 | 439.770 | 248.770 | 1.805 | 408.520|0.750| 42.297
Table D.4: Jaffna Diesel Plant Exhaust Heat Recovery
Evap. | Evp. | .Eff. h . | hf 5 M h .
Fluid |Exh. Energy| £Exh. T iR P Qevpl in Al £ i &P nis | Wexp.
S, Bt T Vil $lEyp, Out In kg/s Out
Heptane| 384.44 [ 46428240 | P20-|-1451102 | |76.888< | £85787 4 <1848 |109maas | 536.915 | 0.75 | 27.47775
Benzene| 384.44 -4_2_0—240 220 90, 0.2 76.888 562.19 | 18.947 |0.141535| 406.25 | 0.75 | 16.55325
Toluene 384.44 [¥A30°240 | 920 45 0.2 76.888 777.06 | 139.33 | 0.120565 | 540.375 | 0.75 | 21.40197
Table D.5: Keravalapitiya Plant Exhaust Heat Recovery
Fluid |Exh.Energy| Exh.T Evap. | Bvp. | Eff. Qevp. In hgevp. | hfevp. | Mass | hgexp. nis | Wexp.
ExtT | In | Evp. Out In kg/s Out
R245ca | 163838.43 | 500-160 | 145 45 0.2 | 32767.686 | 366.555 | 109.365 | 127.4065 | 299.11 | 0.75 | 6444.7
R123 163838.43 | 500-160 | 145 45 0.2 | 32767.686 | 459.495 | 248.325 | 155.1721 | 408.52 | 0.75 |5932.422
R113 163838.43 | 500-160 | 145 45 0.2 | 32767.686 | 446.56 | 240.31 |158.8736| 388.1 | 0.75 |6965.814
Pentane| 163838.43 | 500-160 | 145 45 0.2 | 32767.686 | 695.16 | 189.585 | 64.81271| 539.78 | 0.75 | 7552.949
Table D.6: Kelanithissa GT Plant Exhaust Heat Recovery
Evap. | Evp. | Eff. h .| hfevp. | M h .
Fluid | Exh.Enrgy | Exh.T vap- | Evp Qevp. In gevp eve ass g exp nis | Wexp.
ExtT [ In | Evp. Out In kg/s Out
R123 32790.3 | 470-180 | 165 45 0.2 6558.06 | 462.95 | 248.325| 30.5559 | 408.52 | 0.75 | 1247.368
R113 32790.3 | 470-180 | 165 45 0.2 6558.06 | 455.975 | 240.31 |30.40855| 388.1 | 0.75 | 1547.985
Pentane| 32790.3 | 470-180 | 165 45 0.2 6558.06 719.47 | 189.585 | 12.37638 | 589.78 | 0.75 | 1203.82
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APPENDIX E

NET POSITIVE VALUE CALCULATIONS

Expected Turnover Calculation

Based on different tariff rates for unit price and expected annual running hours, expected

annual turnover would change. Following tables are related to annual turnover calculation

in different situation.

Table E.18: Expected annual turnover at 60% running hours & Rs. 14.00/kWh

Exp.. Unit
Waste Heat Recovery Exp. Running Exp. . Selling Exp. Annual
Opportunity Elec. Hours Generation Price Turnover
Output per kW/yr Rs. Rs.
(kW) Year

Sapugaskanda Power

Station 458.831 5256 2411615.504 | 14.00 33,762,617.05
Lakvijaya CoaliPjant 835801 $284 57650024124 1411%.60 24,710,029.74
Jaffna Diescl P 247304 T$256 129980769 | 44.00 1,819,730.77
Keravalapitiya Plant 6797.654 | 5256, | 35728470.860  14.00 = 500,198,592.04
Kelanithissa GT Plant 1393.187 5256 7322589491 | 14.00 | 102,516,252.87
Lakvijaya Blowdown 44.850 5256 235732.026 | 14.00 3,300,248.37

Table E.19: Expected annual turnover at 60% running hours & Rs. 15.00/kWh

Exp. Exp. Ex Unit
Waste Heat Recovery Elec Running P Selling | Exp. Annual
. : Generation .
Opportunity Output Hours Price Turnover Rs.
kW/yr
(kW) per Year Rs.
Sapugaskanda Power
Station 458.831 | 5256 2411615.504 | 15.00 36,174,232.55
Lakvijaya Coal Plant 335.807 | 5256 1765002.124 | 15.00 | 26,475,031.87
Jaffna Diesel Plant 24.730 | 5256 129980.769 15.00 1,949,711.54
Keravalapitiya Plant 6797.654 | 5256 | 35728470.860 | 15.00 | 535,927,062.90
Kelanithissa GT Plant 1393.187 | 5256 7322589.491 | 15.00 | 109,838,842.36
Lakvijaya Blowdown 44.850 | 5256 235732.026 15.00 3,535,980.40
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Table E.20: Expected annual turnover at 60% running hours & Rs. 15.40/kWh

Exp. foﬁﬂh Ex Unit

Waste Heat Recovery Elec. g p- Selling | Exp. Annual
. Hours Generation .
Opportunity Output Price Turnover Rs.
per kW/yr
(kW) Rs.
Year

Sapugaskanda Power
Station 458.831 5256 2411615.504 | 15.40 37,138,878.76
Lakvijaya Coal Plant 335.807 | 5256 1765002.124 | 15.40 27,181,032.72
Jaftna Diesel Plant 24.730 | 5256 129980.769 15.40 2,001,703.85
Keravalapitiya Plant 6797.654 | 5256 35728470.86 | 15.40 550,218,451.25
Kelanithissa GT Plant | 1393.187 | 5256 7322589.491 | 15.40 112,767,878.16
Lakvijaya Blowdown 44.850 | 5256 235732.026 15.40 3,630,273.21

Table E.21: Expected annual turnover at different running hours & Rs. 15.00/kWh

Exp. foﬁf’i-nu Iy Unit
Waste Heat Recovery Elec. © XP- Selling | Exp. Turnover
: Houns Generation s
Opportunity Dt} ] PEi¢e Rs.
per KW/yr ‘
' kW) Rs.
s Year
Sapugaskanda Pewer
Station - 458.831 5256 2411615.504 15.00 36,174,232.55
Lakvijaya Coal Plant 335.807 | 6132 2059169.145 15.00 30,887,537.18
Jaftna Diesel Plant 24.730 | 5256 129980.769 15.00 1,949,711.54
Keravalapitiya Plant 6797.654 | 5256 | 35728470.860 | 15.00 | 535,927,062.90
Kelanithissa GT Plant 1393.187 | 3504 4881726.327 | 15.00 73,225,894.91
Lakvijaya Blowdown 44850 | 6132 275020.698 15.00 4,125,310.46

Net Positive Value (NPV) Calculations

NPV calculations were done under 07 scenarios to investigate the feasibility of

implementing WHR systems in identified heat sources. The identifies heat sources were

mentioned in the tables as follows;

mm g aw >

- Sapugaskanda Power Station

- Lakvijaya Coal Plant
- Jaffna Diesel Plant

- Keravalapitiya Plant
- Kelanithissa GT Plant
- Lakvijaya Boiler Blow Down
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Table E.22: Scenario 1 — Electricity unit selling price Rs. 14.00, Interest Rate 8%

Total
Annual
Total Overhead Exp. Int. PV of Inv.
WHR (OH) Return NPV of
o Investment Turnover Rate After 5
PP R Cost TO) R (TO-OH) o Income
S. 0.1% (TO) Rs. Rs. o years
from Inv.
A 131,560,000 1,315,600 33,762,617 32,447,017 8 129,551,531 (2,008,469)
B 97,240,000 972,400 24,710,030 23,737,630 8 94,777,473 (2,462,527)
C 8,125,000 81,250 1,819,731 1,738,481 8 6,941,250 (1,183,750)
D 1,591,200,000 | 15,912,000 | 500,198,592 | 484,286,592 8 1,933,615,937 | 342,415,937
E 327,600,000 3,276,000 | 102,516,253 99,240,253 8 396,237,554 68,637,554
F 14,625,000 146,250 3,300,248 3,153,998 8 12,593,001 (2,031,999)
Table E.23: Scenario 2 — Electricity unit selling price Rs. 15.00, Interest Rate 8%
Total Annual
Total Overhead Exp. Int. PV of Inv.
WHR Return NPV of
Opp. Investment | (OH) Cost | Turnover (TO-OH) Rate Income After 5
Rs. 0.1% from (TO) Rs. Rs % years
7 Inv. h
A 131.56().006‘ 1,315,600 36074233 34,838,638 3 £39,180,412 7,620,412
B 97.24()’,@;}37‘ 972,400 26473,032 25502582 () 101,824,014 4,584,614
C 8,125008" 81,250 1,949,712 1,868,462 | 8 7,460,225 (664,775)
D 1,591,200,000 | 15,912,000 535,927,063 520,015,063 8 2,076,269,361 485,069,361
E 327,600,000 3,276,000 109,838,342 106,562,342 3 425,474,530 97,874,530
F 14,625,000 146,250 3,535,980 3,389,730 8 13,534,211 (1,090,789)
Table E.24: Scenario 3 — Electricity unit selling price Rs. 15.40, Interest Rate 8%
Total Annual
Total Overhead Exp. Int. PV of Inv.
WHR Return NPV of
Opp. Investment | (OH) Cost | Turnover (TO-OH) Rate Income After 5
Rs. 0.1% from (TO) Rs. Rs % years
Inv. )
A 131,560,000 1,315,600 37,138,879 35,823,279 8 143,031,965 11,471,965
B 97,240,000 972,400 27,181,033 26,208,633 8 104,643,471 7,403,471
C 8,125,000 81,250 2,001,704 1,920,454 8 7,667,815 (457,185)
D 1,591,200,000 15,912,000 550,218,451 | 534,306,451 8 2,133,330,731 | 542,130,731
E 327,600,000 3,276,000 112,767,878 | 109,491,878 8 437,169,321 109,569,321
F 14,625,000 146,250 3,630,273 3,484,023 8 13,910,694 (714,3006)
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Table E.25: Scenario 4 — Electricity unit selling price Rs. 14.00, Interest Rate 10%

Total
Overhead Annual
WHR Total (OH) Exp. Return Int. NPV of PV of Inv.
0 Investment Turnover Rate After 5
Pp- Rs Cost (TO) Rs (TO-OH) o Income ears
) 0.1% ) Rs. o y
from Inv.
A 131,560,000 1,315,600 33,762,617 | 32,447,017 10 122,999,723 (8,560,277)
B 97,240,000 972,400 24,710,030 | 23,737,630 10 89,984,293 (7,255,707)
C 8,125,000 81,250 1,819,731 1,738,481 10 6,590,210 (1,534,790)
484,286,59 1,835,827,20
D 1,591,200,000 | 15,912,000 500,198,592 2 10 6 244,627,206
E 327,600,000 3,276,000 102,516,253 | 99,240,253 10 376,198,638 48,598,638
F 14,625,000 146,250 3,300,248 3,153,998 10 11,956,135 (2,668,865)
Table E.26: Scenario 5 — Electricity unit selling price Rs. 15.00, Interest Rate 10%
Total Annual
WHR Total Overhead Exp. Return Int. NPV of PV of Inv.
Opp. Investment | (OH) Cost | Turnover (TO-OH) Rate Income After 5
Rs. 0.1% (TO) Rs. Rs % years
7 from Inv. )
A 131 ~§“6A_0;.0,,()0 1 8151600 805174,233 848581633 10 132,141,643 581,643
B 97}2;6;0_9(‘)0 QF2HA00 20,4195:032 256025682 10 96,675,039 (564,961)
C 8.125).60() 81,250 1,949,712 1,868,462 10 7,082,939 (1,042,061)
D 1,591 ,200,000 15,912,000 | 535,927,063 | 520,015,063 10 1,971,266,220 380,066,220
E 327,600,000 3,276,000 | 109,838,842 | 106,562,842 10 403,957,013 76,357,013
F 14,625,000 146,250 3,535,980 3,389,730 10 12,849,745 (1,775,255)
Table E.27: Scenario 6 — Electricity unit selling price Rs. 14.00, Interest Rate 12%
Total Annual
WHR Total Overhead Exp. Return Int. NPV of PV of Inv.
Opp. Investment | (OH) Cost | Turnover (TO-OH) Rate Return After 5
Rs. 0.1% (TO) Rs. % years
Rs.
from Inv.
A 131,560,000 1,315,600 33,762,617 32,447,017 12 116,964,235 (14,595,765)
B 97,240,000 972,400 24,710,030 23,737,630 12 85,568,843 (11,671,157)
C 8,125,000 81,250 1,819,731 1,738,481 12 6,266,834 (1,858,166)
D 1,591,200,000 | 15,912,000 | 500,198,592 | 484,286,592 12 1,745,744,782 154,544,782
E 327,600,000 3,276,000 | 102,516,253 99,240,253 12 357,738,902 30,138,902
F 14,625,000 146,250 3,300,248 3,153,998 12 11,369,458 (3,255,542)

148




Table E.28: Scenario 7 — Electricity unit selling price Rs. 15.00, Interest Rate 10% and
Running hours are varied depending on actual situation

Total

WH Total Overhead Exp. Annual Int. PV of Inv.
R (OH) Return NPV of

o Investment Turnover Rate After 5
pp Rs Cost (TO) Rs (TO-OH) % Income ears

‘ 0.1% ‘ Rs. y
from Inv.

A 131,560,000 1,315,600 36,174,232 34,858,633 10 132,141,643 581,643
B 97,240,000 972,400 30,887,537 29,915,137 10 113,401,906 16,161,906
C 8,125,000 81,250 1,949,711 1,868,462 10 7,082,939 (1,042,061)
D 1,591,200,000 | 15,912,000 535,927,062 | 520,015,063 10 1,971,266,220 380,066,220
E 327,600,000 3,276,000 73,225,894 69,949,895 10 265,165,136 | (62,434,864)
F 14,625,000 146,250 4,125,310 3,979,060 10 15,083,770 458,770
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