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APPENDIX A: TEST RESULTS
Results for Model Test:
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Figure A.1: Turbine Inlet Pressure vs Turbine Outlet Temperature of the model
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Figure A.2: Separator Temperature vs Turbine Outlet Temperature of the model
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Figure A.3: Turbine Outlet Pressure vs Turbine Outlet Temperature of the model

Results for Kelanitissa Combined Cycle Power Plant:
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Figure A.4: Turbine Inlet Pressure vs Turbine Outlet Temperature at KCCPP
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Figure A.5: Turbine Outlet Pressure vs Turbine Outlet Temperature of KCCPP

Results for Lakvijaya Power Plant:
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Figure A.6: Turbine Inlet Pressure vs Turbine Outlet Temperature of Lakvijaya

Power Plant
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Figure A.7: Turbine Outlet Pressure vs Turbine Outlet Temperature of Lakvijaya
Power Plant
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APPENDIX B: RELEVENT DIAGRAMS

Ammonia mass fraction Vs Enthalpy diagram
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Temperature Vs Engtropy graph for Ammonia
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APPENDIX C: NET POSITIVE VALUE CALCULATIONS
Depends on the different tariff rates and expected running hours, the annual turnover

would be changed. Following tables will illustrate the annual turnover of the selected

plants under different scenarios.

Table C.1: Expected annual turnover at 60% running hours & Rs. 14.00/kWh

Waste Heat Exp. Elec.
Recovery Output Exp. Running Exp. Generation | Unit Selling | Exp. Annual Turnover
Opportunity (kW) Hours per year kKWiyr Price (Rs.) (Rs.)
KCCP 208.74 5256 1,097,137.44 14.00 15,359,924.16
Lakvijaya PS 520.12 5256 2,733,750.72 14.00 38,272,510.08

Table C.2: Expected annual turnover at 60% running hours & Rs. 15.00/kWh

Waste Heat Exp. Elec.
Recovery Output Exp. Running Exp. Generation | Unit Selling | Exp. Annual Turnover
Opportunity (kW) Hours per year KWiyr Price (Rs.) (Rs.)
KCCP 208.74 5256 1,097,137.44 15.00 16,457,061.60
Lakvijaya PS 520.12 5256 2,733,750.72 15.00 41,006,260.80

Table C.3: Expected annual turnover at 60% running hours & Rs. 15.40/kWh

Waste Heat Exp. Elec.
Recovery Output Exp. Running Exp. Generation | Unit Selling | Exp. Annual Turnover
Opportunity (kW) Hours per year kKW/yr Price (Rs.) (Rs.)
KCCP 208.74 5256 1,097,137.44 15.40 16,895,916.58
Lakvijaya PS 520.12 5256 2,733,750.72 15.40 42,099,761.09

Table C.4: Expected annual turnover at actual running hours & Rs. 15.00/kWh

Waste Heat Exp. Elec.

Recovery Output Exp. Running Exp. Generation | Unit Selling | Exp. Annual Turnover
Opportunity (kW) Hours per year kKW/yr Price (Rs.) (Rs.)

KCCP 208.74 3504 731,424.96 15.00 10,971,374.40
Lakvijaya PS 520.12 7895 4,106,347.40 15.00 61,595,211.00

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 calculations are shown
below.
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Table C.5: Scenario 1 — Electricity unit selling price Rs. 14.00, Interest Rate 8%

Total
WHR Total Overhead(OH) Exp. Annual Interest NPV of PV f(zf Inv.
Opportunity Investment Cost 0.1% Turnover Return (TO- Rate % Income After 5
Rs. ’ (TO)Rs. OH) Rs. years
from Inv.
KCCP 63,504,000 635,040 15,359,924 14,724,884 0.08 58,792,193 (4,711,807)
Lakvijaya
PS 157,248,000 1,572,480 38,272,510 36,700,030 0.08 | 146,532,578 | (10,715,422)
Table C.6: Scenario 2 — Electricity unit selling price Rs. 15.00, Interest Rate 8%
Total
Total Exp. Annual PV of Inv.
WHR - Investment Overhead(OH) Turnover Return (TO- Interest NPV of After 5
Opportunity Rs Cost 0.1% (TO) Rs OH) Rs Rate % Income ears
' from Inv. ' ' y
KCCP 63,504,000 635,040 | 16,457,062 | 15,822,022 0.08 | 63,172,744 (331,256)
Lakvijaya
PS 157,248,000 1,572,480 | 41,006,261 | 39,433,781 0.08 | 157,447,652 199,652
Table C.7: Scenario 3 — Electricity unit selling price Rs. 15.40, Interest Rate 8%
Total
WHR Total | 5, erhead(OH) Exp. Annual - erest | Npvof | PV OF IV
. Investment Turnover Return (TO- After 5
Opportunity Rs Cost 0.1% (TO) Rs OH) Rs Rate % Income ears
' from Inv. ' ' y
KCCP 63,504,000 635,040 16,895,917 16,260,877 0.08 64,924,965 1,420,965
Lakvijaya
PS 157,248,000 1,572,480 | 42,099,761 | 40,527,281 0.08 | 161,813,682 4,565,682

Table C.8: Scenario 4 — Electricity unit selling price Rs. 14.00, Interest Rate 10%

Total

Total Exp. Annual PV of Inv.
Op;\)/xlr-tlsr]i ty Investment O\/Ceg:%di%—') Turnover Return (TO- g‘;fg%i: ’I\rlllj:;/rr?ef After 5
Rs. P ‘ (TO) Rs. OH) Rs. years
rom Inv.
KCCP 63,504,000 635,040 | 15,359,924 | 14,724,884 0.10 | 55,818,896 | (7,685,104)
Lakvijaya
PS 157,248,000 1,572,480 | 38,272,510 | 36,700,030 0.10 | 139,121,988 | (18,126,012)

Table C.9: Scenario 5 — Electricity unit selling price Rs. 15.00, Interest Rate 10%

Total
Waste Heat Total Overhead(OH) Exp. Annual Interest NPV of PV of Inv.
Recovery Investment Turnover Return (TO- After 5
: Cost 0.1% Rate % Income
Opportunity Rs. (TO) Rs. OH) Rs. years
from Inv.
KCCP 63,504,000 635,040 | 16,457,062 | 15,822,022 0.10 | 59,977,910 | (3,526,090)
Lakvijaya
PS 157,248,000 1,572,480 | 41,006,261 | 39,433,781 0.10 | 149,485,055 | (7,762,945)
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Table C.10: Scenario 6 — Electricity unit selling price Rs. 15.00, Interest Rate 10%

Total
WHR Total Overhead(OH) Exp. Annual Interest NPV of PV f?f Inv.
Opportunity Investment Cost 0.1% Turnover Return (TO- Rate % Income After 5
Rs. ) (TO) Rs. OH) Rs. years
from Inv.
KCCP 63,504,000 635,040 | 15,359,924 | 14,724,884 0.12 | 53,079,912 | (10,424,088)
Lakvijaya
PS 157,248,000 1,572,480 | 38,272,510 | 36,700,030 0.12 | 132,295,395 | (24,952,605)

Table C.11: Scenario 7 — Electricity unit selling price Rs. 15.40, Interest Rate 8%

Total
WHR Total | 5, erhead(OH) Exp. Annual et | Npvof | PV OfInV.
. Investment Turnover Return (TO- After 5
Opportunity Rs Cost 0.1% (TO) Rs OH) Rs Rate % Income ears
' from Inv. ' ' y

KCCP 63,504,000 635,040 | 11,263,944 | 10,628,904 0.08 | 42,438,133 | (21,065,867)
Lakvijaya

PS 157,248,000 1,572,480 | 63,237,750 | 61,665,270 0.08 | 246,211,542 | 88,963,542
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