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Abstract 

 
We compare the cost per kWh of oil and gas based power projects in Pakistan 

commissioned during 2010-14 with coal-based power projects approved under the 

CPEC agreement after updating all costs to June 2017. We show that the average long 

run cost of power generation of oil and gas based plants is higher than the average 

long run cost of coal-based plants. This result continues to hold when environmental 

costs are taken into account but the cost differential is reduced from Rs1.44 per kWh to 

Rs0.22 per kWh provided all plants operate at 85 percent of their generation capacity. 

Accounting for security costs for CPEC projects, makes coal based power generation 

possibly more expensive than oil and gas based generation.   
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In 2016, 73% percent of Pakistan’s population had access to electricity grid,1 but even 

for those with access, power shortages have been endemic for most part of the last 

thirty-five years. Power crisis which started in the early 1980s was briefly alleviated 

following the commissioning of private power projects beginning around 1994 but 

shortages returned in 2006-07.2 Electricity shortfall reached its peak in 2011 at 

5328MW.3 

 

During 2010-14, additional generation capacity of 2311 MW was installed, of which 

1319MW was thermal generation4. In 2008, the year when international oil prices shot 

up to over $145 per barrel from an average of about $66 in 2006,5 Pakistan’s total 

thermal based power generation was 67.4% of which oil-based generation was 46% 

and natural gas-based generation was 54%. The cost of Pakistan’s heavy dependence 

on oil for power generation was initially absorbed by the government in the form of 

power subsidies and later passed on to consumer in higher electricity prices. Electricity 

shortages and its price escalation became the main election issue and are attributed for 

the major electoral setback suffered by the Pakistan People’s Party (PPP) in the 2013 

national elections. 

 

Even in 2017, Pakistan continued to face power shortage of up to 6097 MW.6 Over the 

years power shortages have severely impacted Pakistan’s annual output, exports and 

employment. China-Pakistan-Economic-Corridor (CPEC) which promises projects in 

energy and infrastructure worth $62 billion, with investment in energy projects of $35 

billion7, is expected to bridge the capacity shortfall.  Power projects under CPEC are 

divided into priority projects and actively promoted projects.8 Amongst the priority 

projects planned, with a total capacity of 11,110MW, 7 projects have been completed 

and have already added 3240 MW to the national grid, which is about 11.2% of the 

total installed capacity of 29,000 MW in Pakistan.9 
 

New power generation under CPEC approved by NEPRA as of March 2017, consists 

of coal, wind, solar and hydel based power projects with an installed capacity of 9887 

MW. Of these, coal-based power installed capacity is 6600 MW and hydel based 

capacity is another 2690 MW. Solar and wind power capacity is only 6 percent of the 

total approved capacity (see Appendix B). 

 

The switch of sources of new power generation from oil/gas to coal, RLNG, and 

renewables, reflects the lessons learnt from the social, economic and political fallout of 

the 2008 oil price shock. To what extent this switch would save electricity cost for 

consumers in Pakistan? We try to address this question partially in this paper, by 

comparing cost of coal-based power generation under CPEC (as approved by NEPRA) 

with oil/gas based generation that became operational during 2010-2014.10 

 

                                                 
1 IEA, 2017b 
2  Malik, 2012 
3  NEPRA, 2015 
4  NEPRA, 2014c 
5  FedPrimeRate, 2017 
6  NEPRA, 2017b 
7  Government of Pakistan, 2017 (See chapter on Energy); Chen, Joseph, & Tariq, 2018 
8  Government of Pakistan, 2015 
9   Government of China, 2018 
10 A number of the natural gas power plants commissioned during 2010-2014 were later converted to RLNG based plants. 
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Our analysis involves comparison of the average tariff of coal-based generation under 

CPEC with the average tariff of oil/gas-based plants that became operational during 

2010-2014 – with all costs/tariffs indexed and updated to the same point in time (June 

2017) for a meaningful comparison. 

 

The purpose of omitting other sources of generation under CPEC from the analysis is 

to avoid, at this stage, dealing with more complex issues of comparing base-load power 

generation such as oil/gas that is available all year round with, say, hydel power, which 

may require back-up power generation during winter months when the source of hydel 

generation (water) becomes scarce. Accounting for such back-up power generation 

complicates cost comparison. For similar considerations we have omitted analysis of 

solar and wind-based energy generation.11  

 

While comparing average costs of plants set up under CPEC with those from an earlier 

period, we also report costs of individual power plants, but the cost variation across 

power plants is not the focus of our analysis. To understand these cost differences, a 

more comprehensive cost-benefit assessment is required that would take into account 

these costs and other factors e.g., locational advantages such as availability of skilled 

manpower or government policy to spread employment and economic opportunities 

more evenly across the country, or environmental suitability of particular locations or 

the cost of electricity transmission from power plants to end consumers, or even 

strategic considerations that promote the use of local fuel (lignite coal from Thar in 

Sindh) in power generation over imported fuel such as HSD or LPG.        

 

 1. Preview of Cost Comparison of Coal-Based Generation under 

CPEC with Oil/Gas Based Generation Commissioned During 

2010-2014. 

 

To make costs comparable for plants whose initial tariffs were approved at different 

points in time, we calculate long-run tariffs at prices and interest rates as of June 2017. 

This involves adjusting not only variable costs such as fuel and maintenance costs over 

time but fixed costs such as debt, equity and O&M costs. (Details are provided in the 

section on methodology).  

 

We show that the average long run cost of power generation of IPPs commissioned 

during 2010-2014 is Rs.10.29 per kWh (of which the average for natural gas based 

generation is Rs.6.67, for RLNG it is Rs.9.60 and that of RFO based generation 

Rs.12.03) compared with the average long run cost of coal-based generation under 

CPEC of Rs.8.85 per kWh (for imported coal plants it is Rs.9.02 /kWh and plants using 

local coal have a cost of Rs.8.59/kWh) provided all plants operate at 85% capacity 

factor throughout their operational life (that ranges between 25-30 years).  

 

Our cost comparison is based on private cost and not social cost of power generation. 

We do not have appropriate information to impute a figure to the social costs of these 

technologies in Pakistan, but if we use estimates of the median cost of CO2 emissions 

for 34 OECD countries reported in IEA/NEA/OECD (2015), which is USD 30 per 

                                                 
11 Including solar and wind in the analysis would make little difference to the overall cost comparison because of their relatively 

minor share in total power generation at this point. 
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tonne of CO2 emission, then power generation based on lignite coal, sub-bituminous 

coal12, fuel oil, LPG/RLNG and natural gas would cost an additional Rs.3.2, Rs.2.96, 

Rs.2.12, Rs.1.70 and Rs.1.26 per kWh respectively.13  

 2. Methodology 

 

Our metric of analysis for comparing generation cost is the levelized cost of electricity 

(LCOE). Levelized cost of energy (usually electricity) is defined as “the total cost of 

installing and operating a project expressed in ([rupees] per kilowatt-hour) of electricity 

generated by the system over its life.”14 “Another way of looking at LCOE is that it is 

the electricity tariff with which an investor would precisely break even on the project 

after paying debt and equity investors, after accounting for required rates of return to 

these investors.”15
 It is calculated by equating the sum of discounted revenues of a 

power plant with the sum of the discounted costs of installing and operating the plant 

over its operational life and then solving for the constant lifetime remuneration (per 

kWh) received by the supplier of electricity.16 It is a frequently used measure for 

comparisons across projects and technologies. For all plants included in our analysis 

(see Table A-1 in Appendix A), we update the levelized costs to allow comparison (of 

old and new plants) in June 2017.17  

 

The National Electric Power Regulatory Authority (NEPRA) determines the tariff 

schedule that would apply to each power plant over its life, typically 25-30 years. A 

tariff schedule is drawn up that spells out the overall tariff, as well as its breakup into 

cost components for each year of a plant’s life. The two broad cost components are the 

energy purchase price and the capacity purchase price. The levelized tariff (LCOE) of 

a power plant is also calculated. The tariff in this schedule is referred to by NEPRA as 

the reference tariff. If all nominal costs (such as fuel cost, exchange rate, interest rate 

etc.) were to remain constant over time, the power plant would receive the tariff that is 

specified in the reference tariff schedule. Since nominal costs are expected to change 

over time, therefore, when determining the reference tariff, NEPRA also species how 

the components of the overall reference tariff would be indexed to cost increases. 

Consequently, various sub-components of the energy purchase price and the capacity 

purchase price are revised either yearly, quarterly or monthly to arrive at an updated 

cost of generation.  

 

We make use of these periodic revisions to arrive at an adjusted levelized cost of 

electricity in June 2017 for all power projects commissioned between 2010 and 2014 

(for which comparable data on levelized tariffs are available) and for the coal-based 

power projects approved or commissioned under CPEC. The levelized costs of these 

                                                 
12 We have used lignite coal and sub-bituminous coal categories to distinguish between the cost of Thar coal and imported coal. 
The former is lignite coal and the latter is sub-bituminous. 
13 Implied carbon emission factors for lignite coal, sub-bituminous coal, fuel oil, RLNG and natural gas are obtained from IEA, 

2017a, P.143. These are then priced at USD 30 per ton of CO2 emissions to arrive at the estimates for cost of carbon emissions by 
various fuels per kWh. 
14 US Dept of Energy, 2018 
15 See IEA/NEA/OECD, 2015, p. 27. 
16 LCOE = 𝑃𝐾𝑊ℎ= (Present value of the electricity generation cost of a plant over its operational  life )/ ∑ 𝑘𝑊ℎ (1 +
𝑟)−𝑡 ;  where 𝑃𝐾𝑊ℎ is the constant price per kWh paid to the electricity supplier and r is the discount rate. See 
IEA/NEA/OECD, 2015, p. 28. 
17 It needs to be clarified that some of the older IPPs whose debt is repaid will have lower fixed costs and their actual tariffs will 
be lower than newer plants even if in the levelized sense the tariff of older plants is higher than newer plants. It is over the life of 

the project that the costs are being compared. 
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power plants are compared to determine to extent to which coal-based generation under 

CPEC is cheaper than thermal-based generation commissioned during 2010-2014.  

 

2.1 Energy Purchase Price and Capacity Purchase Price 
 

Before proceeding, we explain briefly the components of energy purchase price (EPP) 

and the capacity purchase price (CPP) of a unit cost of generation.  

 

EPP is a charge for the operating cost of a unit of electrical energy (kWh) generated 

and delivered to the power purchaser. These operating costs consist of: (a) fuel cost, 

and (b) the variable component of operations and maintenance cost. For coal-based 

projects, EPP also includes some additional variable charges (limestone charges, water 

disposal charges and ash disposal charges) and a ‘fixed’ energy charge (for producers 

who exploit indigenous coal reserves) to defray some of the costs of mining and 

developing indigenous coal fields.18 

 

CPP on the other hand refers to the fixed cost of generation.19 This constitutes fixed 

operation and maintenance (O&M), return on equity (ROE), return on equity during 

construction (ROEDC), cost of working capital, insurance and debt servicing. 

Typically, the project life is between 25 and 30 years and loan needs to be repaid in the 

first ten years of the life of the project.  

 

For pre-CPEC IPPs that are included in our analysis, a withholding tax is also one of 

the components of CPP. However, in our calculations we have excluded this component 

on the grounds that this does not reflect the cost efficiency of the power plants and/or 

technology, and can make CPEC IPPs, with a withholding tax rate of 0%, look 

arbitrarily more cost efficient than pre-CPEC IPPs with a withholding tax rate of 7.5%.  

 

For illustration purposes we have provided in Appendix A, Table A-2, the calculations 

of EPP, CPP, their sub-components and LCOE, as provided by NEPRA, for one of the 

power plants in our data at the time of commercial date of operation. 

 

2.2 Revised Costs 
 

The levelized cost is calculated at the time of initial tariff determination and at 

commercial operation date (COD) using constant prices (including fuel cost, exchange 

rate and interest rate) over the life of a power plant. Once these plants become 

operational, various components and subcomponents are revised by NEPRA 

periodically (monthly, quarterly or yearly) to reflect current costs. The tariff received 

by power companies is based on these revised costs. The basis for revision and 

indexation is intimated by NEPRA at the time of initial tariff determination. For all oil 

and gas based power plants and for one of the coal plants for which COD tariff is 

available (Huaneng Shandong Ruyi (Pakistan)), we base our cost comparison either on 

the tariffs notified for these plants for June 2017 or some modifications of these notified 

                                                 
18 The fixed cost of this development and mining is being built into the power tariff to ensure that the fixed cost of the mine is 

paid to the lenders and contractors in a timely manner. In the reference tariff this fixed fuel cost component is adjusted 
downwards for later years of the project life, because over time high scales are achieved which essentially means lower fixed 

cost per ton of coal. (NEPRA, 2014a) 
19 It is a “monthly payment to IPP for each kilowatt (kW) of the available capacity of the plant to cater for the fixed costs of the 
project. It is payable provided the plant is available for dispatch (as per) standards defined in the Power Purchase Agreement to 

be executed between IPP and power purchaser.” (Punjab Board of Investment & Trade, 2012) 
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tariffs. (See sections 2.2.1 to 2.2.7). For coal plants listed in Table A-1, other than 

Huaneng Shandong Ruyi (Pakistan), only initial tariffs are known. For these plants, the 

NEPRA-equivalent tariffs for June 2017 are approximated using the initial tariffs for 

these plants and the percentage change in tariffs notified for Huaneng Shandong Ruyi 

(Pakistan)). This is discussed in more detail in section 2.2.8. 

 

2.2.1 Fuel cost  

 

The fuel cost component is indexed by NEPRA to fuel price and is revised each 

month for every power plant. The fuel cost notified by NEPRA for June 2017 for a 

particular power plant is treated as the relevant fuel cost for that power plant. 

 

2.2.2 Variable O&M Costs  

 

These costs are both local and foreign. The local O&M cost component is indexed to 

WPI and the foreign O&M cost component is indexed to the exchange rate and US 

CPI. The O&M cost notified by NEPRA for the April-June 2017 for each power 

plants is treated as the relevant O&M cost for that power plant in our analysis. 

 

2.2.3 Fixed O&M Cost 

 

It also has a local and a foreign component and is indexed and updated in the same 

manner as variable O&M costs. We follow NEPRA revised costs for April-June 2017 

for this as well. 

 

2.2.4 Cost of Working Capital 

 

Working capital is required for fuel inventory, receivables and sales tax paid in 

advance on fuel inventory. Working capital cost notified by NEPRA is obtained by 

multiplying the working capital requirement, as assessed by NEPRA, by an interest 

rate that is linked to KIBOR, plus a premium. NEPRA makes quarterly adjustment to 

the cost of working capital.  

 

To update this component of electricity tariff we follow NEPRA’s revised costs 

notified for April-June 2017.  

 

2.2.5 Return on Equity and Return on Equity during Construction 

 

NEPRA revises COD cost by the exchange rate. For a new plant to be set up in 2017, 

the adjustment would be for both exchange rate and US CPI.  

 

2.2.6 Insurance 

 

NEPRA revises COD cost by the exchange rate. For a new plant being set up, the 

dollar cost of plant/machinery is expected to go up by US CPI. We therefore adjust 

the NEPRA revised value by US CPI as well. 
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2.2.7 Revising Debt Servicing Cost 

 

Debt servicing cost consists of: (1) repayment of loans, and (2) interest on debt. We 

discuss below how these are updated. 

 

One difficulty with comparing generation cost of plants that have been commissioned 

at different points in time, is that, ceteris paribus, older plants tend to be cheaper than 

newer plants because debt servicing (loan repayment and interest) component of tariff 

is higher in the initial years than later years. As loans get repaid, the interest cost on 

outstanding loan amount tapers off. This is one reason for the declining debt servicing 

cost over time. The other reason is that loans are repayable over a shorter time horizon 

than the life of a plant, which makes this a front-loaded cost component.20 To avoid the 

age of plants from clouding our cost comparison, we work with a common starting 

point, June 2017, for all plants. To do this we have to adjust the debt component of each 

plant to this common starting point, and its debt servicing schedule (loan repayment 

and interest charges) starting from this common point.  

 

Our base-case assumption is that all debt is contracted in dollars and is required for 

imports (plant, machinery etc.). Financing the same level of imports requires adjusting 

the initial level of debt (reported in rupees) for: (1) the change in cost of purchasing 

these plants in dollars (for which we use the change in CPI in USA), and (2) the change 

in exchange rate to keep the dollar value of loan repayments unchanged from those 

notified in the reference tariff schedule. The new loan repayment schedule (in rupees) 

is thus obtained by multiplying the reference repayment schedule by: (1) the ratio of 

CPI (in USA) in April-June 2017 to CPI in the base year/month, and (2) the ratio of 

exchange rate in April-June 2017 to the exchange rate in the base year/month.21 

 

The difference between our adjusted loan repayment schedule and NEPRA’s schedule 

at COD is that we assume that the loans are re-contracted in June 2017 so that the 

original loan amount (in rupees) changes by both the change in the CPI (in USA) and 

the change in exchange rate. NEPRA indexation on the other hand allows adjustment 

only for the change in exchange rate on outstanding loan. Our adjustment allows for a 

larger loan amount (in dollar terms) to meet the higher cost of machinery that would be 

required to set up a power plant in June 2017. The NEPRA indexation does not have to 

adjust for the dollar price escalation of machinery because the power plant is already in 

place and functional. It only adjusts for the exchange rate change to allow for loan 

repayments to remain unchanged in dollar terms at the level notified in the tariff 

schedule notified at COD.            

 

Under the terms of the tariff agreement between NEPRA and power producers, interest 

payments on debt are divided into two components. One component is calculated as a 

percentage of outstanding debt, with the percentage indexed to LIBOR (for foreign 

loans) or KIBOR (for local loans). The other component is a premium over and above 

                                                 
20 This can be seen from Table A-2 in the Appendix which provides levelized cost for one of the power plants. Except for debt 

servicing (loan repayment and interest charges) all other components are taken as constant over the life of a plant. In other words, 
if all prices including exchange rate and interest rate were to remain constant, all cost components would remain unchanged over 

time except for debt servicing.  
21 The reason for using April-June 2017 instead of June 2017 to adjust debt servicing cost is that we use NEPRA indices wherever 
possible, and NEPRA uses quarterly indices to update tariff components linked to CPI (in USA) and exchange rate. The quarterly 

NEPRA adjustment relevant for June 2017 is the one notified for April-June 2017. 
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the previous component; it is also a fixed percentage of outstanding debt but the 

percentage is not indexed to LIBOR/KIBOR. 

 

In view of the above, our update of interest cost on debt component of electricity tariff 

consists of two components. The first component is obtained by multiplying the 

outstanding debt (adjusted for the exchange rate and change in CPI) by interest rate 

which is indexed to KIBOR/LIBOR. The second component is obtained by multiplying 

the outstanding debt by the premium allowed in the tariff agreement. The total interest 

payments is the sum of these two components, which is then added to loan repayment 

schedule to arrive at the debt servicing schedule in June 2017. 

 

2.2.8 Revising cost components for coal-based Projects 

 

For coal-based projects, NEPRA had announced an upfront tariff regime in July 2014 

for two years. Upfront tariff is determined autonomously by NEPRA. 22 It is interpreted 

as a ceiling price from which NEPRA is expected to obtain maximum discounts by 

conducting or overseeing competitive bidding processes.23 

 

Under this upfront tariff regime for Thar coal fields, four projects were approved, 

namely, Engro PowerGen Thar, ThalNova Power, Thar Energy Limited, and Thar Coal 

Block—I Power Generation. All other coal-based projects, listed in Table A-1 in 

Appendix A, use imported coal and face a separate upfront tariff. 

 

As of June 2017, amongst the list of CPEC coal-based power projects, only Huaneng 

Shandong Ruyi (also commonly known as the Sahiwal Project) had been 

commissioned. Therefore, we have updated the tariff of this project from the time of 

commissioning (May 2017) to June 2017 in line with the other operational projects. 

However, for the rest of the coal-based projects, which have not been commissioned as 

yet, the latest available tariff was the upfront tariff approved by NEPRA in 2014. To 

update these tariffs to June 2017, we calculate the percentage change in the tariff 

subcomponents between the 2014 upfront tariff and the tariff in June 2017 for the 

Sahiwal project and use these numbers to update the upfront tariff of those coal-based 

projects whose upfront tariff was announced at the same time as it was for the Sahiwal 

project but which have not been commissioned as yet.  

 

2.3 Adjustment for Cost of CO2 Emissions 
 

All three forms of power generation – oil, gas (natural gas and RLNG) and coal – that 

we consider in this paper have environmental externalities. We do not have estimates 

for cost of such emissions for Pakistan but these costs have been reported for OECD 

countries (see IEA/NEA/OECD (2015)). The median cost is estimated to be USD 30/ 

tonne of CO2 emission. Carbon emission factors for coal (lignite), coal (sub-

bituminous), RLNG, fuel oil and natural gas are obtained from IEA (2017) for OECD 

countries.24  We combine emission factors (per gram of CO2 emission) for each fuel 

type with cost of emission per tonne of CO2 emission (USD 30) to calculate cost of 

CO2 emission from power generation from each of the fuel types considered in this 

                                                 
22 “Upfront tariff” means a tariff developed, declared, determined, or approved by the Authority on a petition moved by any 

relevant agency or in exercise of suo-moto powers by the Authority” NEPRA, 2011 
23 Aziz & Ahmed, 2015 
24 IEA, 2017a, P.143. 
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paper. The resulting estimates are strictly speaking representative of median OECD 

countries, because cost of CO2 emission varies from country to country.  

 

 3. Cost Comparison (at 60% Load Factor for Oil/Gas and 85% 

Load Factor for Coal Based Plants) 

 

In Table 1 we report the adjusted levelized cost, in ascending order, based on the 

discount rate and load factors used by NEPRA in approving its reference tariffs. The 

calculations are based on a 10% discount rate across all IPPs and a plant load factor of 

60% for oil/gas based IPPs and 85% for coal-based projects. The plant factor is the 

average percentage of full capacity at which the plant is expected to operate over the 

life of a plant. The difference in the load factor used in the cost calculations, favours 

coal-based generation over oil/gas based generation. To adjust for this we later make 

revised calculations using a uniform load factor of 85%. 
 

We also report in Table 1 the revised EPP and the CPP (which together make up the 

total adjusted levelized cost) to identify the source of cost difference. EPP and CPP 

range between 54-71 percent and 29-46 percent respectively of the total levelized cost 

in 2017.25 
 
Table 1: Levelized cost of electricity, 2017 with 60% plant load factor for oil/gas and 85% plant load factor for coal 

Power Project Primary Fuel 

EPP 

(Rs/kWh) 

CPP 

(Rs/kWh) 

Total 

(Rs/kWh) 

Engro Natural Gas 4.5 2.9 7.4 

Foundation Natural Gas 4.2 3.6 7.9 

Thar coal block1 Thar Coal 4.7 3.8 8.5 

Engro Power gen Thar Coal 4.9 3.8 8.7 

Thal Nova Thar Coal 4.9 3.8 8.7 

Thar energy Thar Coal 4.9 3.8 8.7 

Port Qasim Imported Coal 5.5 3.5 9.0 

China Power Imported Coal 5.5 3.5 9.0 

Sahiwal Imported Coal 5.5 3.5 9.0 

Orient RLNG 7.0 3.2 10.1 

Sapphire RLNG 7.1 3.4 10.5 

Saif Power RLNG 7.1 3.4 10.6 

Halmore RLNG 7.4 3.9 11.3 

Attock RFO 8.4 3.7 12.0 

                                                 
25 A more appropriate cost comparison across plants would adjust for freight cost of plants. For oil-based plants, freight costs 

determined by NEPRA appears to be the same irrespective of plant location. For gas based plants, one of the tariff determination 

documents available at NEPRA website spells out that a gas company would bring gas supply pipelines right up to the power 
plant, another indicates substantial capital cost in gas pipeline infrastructure to access gas supply pipeline of the gas supply 

provider (SNGPL), and in the case of some other power plants it is unclear if gas supply is available at their doorstep or whether 

investment in pipeline infrastructure is involved. Therefore, based on data available on NEPRA website, we are unable to 
separate freight cost from fuel cost in the case of gas-based plants. As for coal-based plants, freight cost is 21% of the total fuel 

cost for the Sahiwal plant. We calculated freight cost of the Sahiwal plant to be Rs1.1 per kWh, and therefore the decision to 

locate coal plant in Sahiwal adds this cost to the electricity generation cost but this has to be weighed against other factors 
mentioned in the introduction. Other plants are located in Karachi near the port if they use imported coal or located near the coal 

mines in Thar from where coal is sourced.         



11 

 

Nishat Power RFO 9.3 3.7 13.0 

Atlas RFO 9.4 3.8 13.1 

Nishat Chunian RFO 9.3 3.9 13.2 

Liberty RFO 9.5 4.1 13.6 

HUBCO Narowal RFO 9.7 4.3 14.0 

Source: Authors’ calculations based on NEPRA tariff notifications available at 

https://www.nepra.org.pk/ 

 

From Table 1 we also calculated a weighted average levelized tariff26 by fuel type at 

the NEPRA approved plant load factors (See Table 2). We find that power generation 

based on natural gas is the least expensive form of power generation followed by coal, 

RLNG and RFO (oil). Tariffs of natural gas plants, on average, are 14% less than tariffs 

on coal-based plants; tariffs for RLNG based plants are 20% more expensive than coal-

based plants; and tariffs on oil/RFO, are 49% more expensive than coal-based plants. 

Overall oil/gas-based generation commissioned in 2010-2014 is 28% percent more 

expensive than coal-based generation under CPEC when oil/gas-based plants are 

assumed to operate at 60% capacity and coal-based plants at 85% capacity.  

 

 

 

 

 

 

 
Table 2: Average levelized tariff by fuel type at 60% plant load factor for oil/gas and 85% plant load factor for coal 

 Fuel Type EPP (Rs/kWh) CPP (Rs/kWh) 
Total 

(Rs/kWh) 

Weighted average Coal 5.20 3.65 8.85 

Coal(local) 4.77 3.83 8.59 

Coal(imported) 5.48 3.54 9.02 

Natural Gas 4.38 3.24 7.62 

RLNG 7.15 3.47 10.63 

RFO 9.27 3.92 13.19 

Non-Coal Thermal (oil 

and gas) 
7.72 3.65 11.37 

Source: Authors’ calculations based on NEPRA tariff notifications available at 

https://www.nepra.org.pk/ 
 

 4. Cost Comparison with equal load factor (85%) for Oil, Gas 

and Coal 

Our calculation of CPP, and therefore of levelized tariffs in Table 1 and Table 2, takes 

as given the plant load factor used by NEPRA. This difference of the plant load factor 

(85% vs 60%) on the basis of which the capacity charges are calculated, inevitably 

favours coal for cost effectiveness. According to NEPRA documents “this figure is 

completely notional and has no bearing on actual payments being made. Such payments 

                                                 
26 The weights are the plant generation capacities in MW. 

https://www.nepra.org.pk/
https://www.nepra.org.pk/
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being made are based on the actual dispatch of the plants. …It therefore follows that 

the unit rate should be calculated based on actual usage expected out of such plants”.27  

 

The reason provided by NEPRA for switching from 60% to 85% load factor to calculate 

its upfront tariff was that coal plants were base-load plants and could operate closer to 

85% than 60%. Oil and gas plants are also base-load and the same argument applies. 

Therefore, we also used 85% plant load factor across each fuel type to calculate the 

average levelized tariff weighted by the generation capacity of the power plants. Plant 

wise levelized cost is given in Table 3 and the average cost by fuel type is given in 

Table 4. We find that natural gas is still the least expensive form of electricity 

production followed by coal, RLNG and RFO (See Table 4 below). Under these 

calculations, the levelized cost of coal-based generation under CPEC is cheaper on 

average by Rs.1.44 than thermal generation commissioned in 2010-14, with all costs 

compared in June 2017.  

 

 

 

 

 
Table 3: Levelized cost of electricity 2017 with same plant load factor (85%) for oil, gas and coal 

Project Primary Fuel EPP 

(Rs/kWh) 

CPP 

(Rs/kWh) 

Total 

(Rs/kWh) 

Engro Natural Gas 4.5 2.1 6.5 

Foundation Natural Gas 4.2 2.6 6.8 

Thar coal block1 Thar Coal 4.7 3.8 8.5 

Engro Power gen Thar Coal 4.9 3.8 8.7 

Thal Nova Thar Coal 4.9 3.8 8.7 

Thar energy Thar Coal 4.9 3.8 8.7 

Port Qasim Imported Coal 5.5 3.5 9.0 

China Power Imported Coal 5.5 3.5 9.0 

Sahiwal Imported Coal 5.5 3.5 9.0 

Orient RLNG 7.0 2.2 9.2 

Sapphire RLNG 7.1 2.4 9.5 

Saif Power RLNG 7.1 2.4 9.5 

Halmore RLNG 7.4 2.8 10.2 

Attock RFO 8.4 2.6 10.9 

Nishat Power RFO 9.3 2.6 11.9 

Atlas RFO 9.4 2.7 12.0 

Nishat Chunian RFO 9.3 2.8 12.1 

Liberty RFO 9.5 2.9 12.4 

HUBCO 

Narowal 
RFO 9.7 3.0 12.7 

 Source: Authors’ calculations based on NEPRA tariff notifications available at 

https://www.nepra.org.pk/ 

 

                                                 
27 NEPRA, 2014b 

https://www.nepra.org.pk/
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Table 4: Average levelized tariff by fuel type at 85% plant load factor 

Fuel Type  EPP (Rs/kWh) 
CPP 

(Rs/kWh) 

Total Cost 

(Rs/kWh) 

Weighted average 

Coal 
5.20 3.65 8.85 

Coal(local) 4.77 3.83 8.59 

Coal(imported) 5.48 3.54 9.02 

Natural Gas 4.38 2.29 6.67 

RLNG 7.15 2.45 9.60 

RFO 9.27 2.76 12.03 

Non-Coal thermal 

(oil and gas) 
7.72 2.57 10.29 

Source: Authors’ calculations based on NEPRA tariff notifications available at 

https://www.nepra.org.pk/ 
 

 

 

 5. Cost Comparison by Imputing Emission Cost 

 

The tariff comparisons we have provided do not include cost of carbon dioxide and 

other emissions. In this sense the costs are private costs and not social costs. Some of 

the coal projects in Pakistan like Engro Power Gen and Thal Nova that were introduced 

in the beginning have employed subcritical technology (instead of supercritical 

technology) that burn large amounts of low-quality coal at low temperatures and 

pressures, resulting in high emission levels of injurious and pollutant gases.28  

 

Average CO2 emissions factors from electricity generation for different fuel types are 

reported for OECD countries. These emissions (in grams of CO2 per kWh) for lignite 

coal, sub-bituminous coal, fuel oil, LPG and natural gas are respectively, 1020, 940, 

675, 540 and 400. These emission factors when combined with cost of emission of USD 

30/tonne for median OECD countries, gives emission cost from lignite coal, sub-

bituminous coal, fuel oil, LPG/RLNG and natural gas to be respectively, Rs.3.2, Rs. 

2.96, Rs2.12, Rs1.7 and Rs.1.26 (at 2017 exchange rate of Rs105/USD). These costs 

are representative for average OECD countries but there can be considerable variation 

across countries. If these estimates are treated as indicative for Pakistan as well, the 

levelized cost of electricity including CO2 emission cost is given in  

Table 5 below. When environmental costs are imputed, it turns out that in the levelized 

sense and at 2017 prices, coal-based generation under CPEC is still less expensive on 

average by Rs.0.22 per kWh than thermal generation commissioned in 2010-14. 

 

                                                 
28 India had declared in 2016 that it will phase out sub critical technology from its coal power plants due to its environmental 

impacts (Talley, 2017) 
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Table 5: Average levelized cost of electricity (including CO2 emission cost) by fuel type at 85% plant load factor 

Fuel Type 

Weighted Average 

without CO2 emission 

cost (Rs/kWh) 

Emission 

cost 

(Rs/kWh) 

Total Cost 

(Rs/kWh) 

Weighted Average Coal 8.85 3.06 11.91 

Coal (lignite) 8.59 3.20 11.79 

Coal (sub-bituminous) 9.02 2.96 11.98 

Natural Gas 6.67 1.26 7.93 

RFO 12.03 2.12 14.15 

RLNG 9.60 1.70 11.30 

Weighted Average Non-

Coal Thermal 10.29 
1.83 12.12 

Source: Authors’ calculations based on (1) NEPRA tariff notifications available at 

https://www.nepra.org.pk/ and(2) IEA/NEA/OECD (2015). 

 

 6. Other Indirect Costs 

 

Another element of cost that has not been factored in, is the cost of security that has to 

be provided to CPEC projects including power plants.  

 

We have calculated the security cost which can be attributed to coal-based power 

generation based on a cost schedule prepared by NEPRA.29. We calculate the weighted 

average security cost, on average, was Rs0.003 in June 2017 and the total security cost 

for coal-based power projects was about Rs 145 million per annum. 

 

The federal government under PML (N) had demanded 3 percent of the common 

divisible tax pool as the security cost for CPEC projects annually30, which would 

amount to Rs107 billion in 2017.31 If this is distributed in the ratio of 35:27 between 

CPEC power projects and other CPEC projects,32 then the security cost of power 

projects is Rs60 billion. Using the ratio of coal-based generation under CPEC 

(6600MW) in total power generation under CPEC (11,110MW) in end 2018, we can 

allocate Rs36 billion out of Rs60 billion as security cost for coal-based power 

generation under CPEC.  

 

We therefore have two estimates of security costs of coal-based CPEC projects – 

Rs145million that is factored into power tariff and Rs36 billion that the federal 

government had demanded from the provincial governments under the NFC award.  

 

 

                                                 
29 NEPRA, 2017a 
30 Sabir, 2017. 
31 The provincial share in the divisible pool in 2017 (BE) was Rs2044 billion (Government of Pakistan, 2017. See chapter on 

Fiscal Development.) Dividing this by 0.575 gives the total divisible pool (not including the 1% that is transferred to KP for the 
fight against terrorism) to be Rs3554 billion. Three percent of this pool is Rs107 billion.  
32 Total investment under CPEC is Rs62 billion, of which Rs35 billion is on power projects. 

https://www.nepra.org.pk/
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 7. Cost/Benefit of Coal Based Generation 

 

Ignoring environmental costs and the security-related costs, the 6600 MW of coal-based 

power generation capacity that has been approved by NEPRA, can generate 49 billion 

kWh of electricity annually if plants operate at 85 percent of their capacity. From Table 

4, the LCOE from coal-based generation is cheaper than the weighted average LCOE 

of oil/gas-based generation contracted in 2010-14; the difference between the two is 

Rs.1.44/kWh. Multiplying 49 billion kWh by Rs.1.44/kWh gives a figure of about 

Rs.71 billion. This is a measure of what a country stands to save annually from coal-

based generation compared with oil/gas-based generation at the tariffs contracted in 

2010-14, provided all other costs, such as environmental costs and security costs are 

ignored.  

 

As discussed earlier, if security costs are factored in then it could add as much as Rs 36 

billion if the reported federal government claim for security of CPEC projects is taken 

at face value.  

 

If CO2 emission costs are imputed at the level of the average of OECD countries, then 

coal-based generation is less expensive to the tune of Rs.0.22 per kWh (see  

Table 5). This means that coal-based generation under CPEC will save Rs.10.6 billion 

annually than oil/gas-based generation at tariff rates contracted in 2010-14 (subject to 

the revision up till June 2017).                                                                                                                    

 

Although these estimate of security and environmental costs are crude, it does point out 

that there may be very minor economic gains, if at all, from coal-based power 

generation under CPEC over oil/gas-based generation contracted in 2010-14. 

 

 8. International Comparison of Coal-Based Generation 

 

How do tariffs of the newly acquired coal-based power generation plants compare with 

tariffs in other countries that have recently acquired these technologies? Similar 

questions were raised when power generation capacity of around 3000 MW was 

installed under the 1994 power policy (excluding Hub Power).33 We provide a 

comparison in Table 6 of coal-based LCOE in Pakistan with the expected cost of 

commissioning these plants in 2020 for power plants in India, China and some other 

countries as reported in IEA/NEA/OECD (2015) and Bullard (2017). The tariff 

comparisons we provide are for a capacity factor of 85% and a discount rate of 10% 

(except for India, which is calculated at a capacity factor of 65%). The costs of all 

countries (except India) had a carbon price of US $30/ tonne of CO2 factored within the 

calculation of LCOE. Therefore, we adjust the estimate provided by Bullard (2017) 

with an estimate of carbon emissions from coal in India and report in Table 6 below.34 

 

Cost comparison in Table 6 suggests that if imputed costs of emissions are included in 

cost calculations then the coal-based electricity generation is considerably more 

expensive in Pakistan in comparison with countries like US, Germany, Korea, South 

                                                 
33 For an examination of the controversy surrounding the tariffs agreed with IPP in the mid-1990s, see Fraser, 2005 
34 For India we have used the emission factor of 870 g/kWh for other bituminous coal from IEA 2017a since this is the main 

form of coal produced in India. (IEA, 2018). We price this at USD 30 per ton of CO2 to arrive at the estimated cost of carbon 
emission from coal electricity generation in India as 2.74/kWh. This is then added to the cost estimates provided by Bullard, 

2017. 
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Africa and China. It is Rs 0.62/kWh lower than in Japan but about 31%-42% more 

expensive than in India and possibly even more if the cost calculation for India were 

also based on 85% capacity as it is for other countries in Table 6.  

 
Table 6: Levelized cost of coal electricity by region including CO2 emission cost 

Country LCOE (USD/MWh) LCOE (Rs/kWh) 

India 80.3-86.5 8.4-9.1 

China 81.57 8.6 

South Africa 99.79 10.5 

US 104 10.9 

Japan 119.25 12.5 

Germany 83.47-86.61 8.75-9.08 

Korea 86-89.46 9.02-9.38 

Pakistan  11.91 

Source: IEA/NEA/OECD (2015); Bullard (2017); Author’s calculation for Pakistan in 2017.  

Notes: All figures are at capacity factor of 85% and a discount factor of 10% except India which is at a 

capacity factor of 65%.; 1USD =104.85PKR 

 9. Conclusion 

 

In this paper, we have updated the levelized cost of electricity of oil/gas-based power 

projects in Pakistan commissioned during 2010-14 and coal-based power projects 

approved by NEPRA under CPEC, to a single point in time (June 2017) to see if coal 

based generation under CPEC has been cheaper than oil and gas based generation that 

became operational during 2010-14. The cost comparison shows that at the NEPRA 

approved plant load factors, coal-based power generation is cheaper as compared to gas 

and oil by Rs.2.52/kWh. However, we also note that these costs are sensitive to the 

plant load factors at which the capacity purchase charges are calculated. When costs 

are calculated at a common plant load factor of 85%, the cost differential is reduced to 

Rs.1.44/kWh.  We also note that there are other indirect costs associated with CPEC 

power projects such as environmental costs of coal-based power generation and the cost 

of providing security. Using median cost of CO2 emissions for 34 OECD countries as 

a proxy for these costs in Pakistan, the cost differential is reduced to Rs0.22 per kWh 

and the overall saving from coal based generation to Rs10.6 billion annually. 

Accounting for security costs reduces this cost differential further and possibly offsets 

the net gain. 

 

The LCOE, which is the basis of our comparison, takes all prices to be constant at their 

level in June 2017. The cost comparison reported in this paper may change if the 

relative prices of oil, gas and coal prices were to change over time. Even if international 

oil, gas and coal price are closely correlated, domestic coal prices can be managed to 

avoid the kind of energy shock that the country experienced in 2007-08, and, therefore, 

the relative cost of electricity generation based on domestic coal may depart from the 

relative costs reported in this paper. 

  

In conclusion, it is worth emphasizing that while it is important for the government to 

invest in power generation with least social cost, power generation capacity is only one 

factor out of several responsible for power shortages and access to electricity at 

internationally comparable prices. Without addressing issues of inadequate 
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transmission network, an aging distribution infrastructure, power thefts, non-payment 

of unpaid bills and of power conservation, the gains from power generation may be 

ephemeral. 
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Appendix A 
Table A - 1: List of projects used in the analysis 

Project  Reference Tariff Date Gross Capacity (MW) Primary Fuel 

Atlas  May 2010 219MW Residual Furnace Oil 

Attock  May 2010 165MW Residual Furnace Oil 

Engro  Apr 2011 217MW Permeate Gas 

Foundation Power Company (Daharki) Ltd. Nov 2013 185MW Natural Gas 

Halmore  Nov 2014 225MW RLNG 

HUBCO Narowal Jun 2012 214MW Residual Furnace Oil 

Liberty Power Tech May 2012 202MW Residual Furnace Oil 

Nishat Chunian Dec 2010 200MW Residual Furnace Oil 

Nishat Power Mar 2011 200 MW Residual Furnace Oil 

Orient Power Jan 2012 225 MW RLNG 

Saif Power Jun 2011 225MW RLNG 

Saphhire Nov 2012 235MW RLNG 

CPEC Projects    

China Hub Power Generation Company Feb 2016 1320MW Imported Coal 

Engro Powergen Thar  Mar 2015 660 MW Thar Coal 

Huaneng Shandong Ruyi (Pakistan) Mar 2015 1320 MW 

 

Imported Coal 

Port Qasim Electric Power Company Feb 2015 1320 MW Imported Coal 

Thar Coal Block 1 Jun 2016 1320 MW Thar Coal 

Thal Nova Oct 2016 330 MW Thar Coal 

Thar Energy Oct 2016 330MW Thar Coal 

Source: NEPRA Tariff determinations. various years  
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Table A - 2: Reference tariff of a prototype power plant 

Reference Levelized Tariff 

T 

Fuel 

Cost 

Var 

O&M 

Local 

Var 

O&M 

Foreign EPP 

Fixed 

O&M 

local 

Fixed 

O&M 

foreig

n 

Cost of 

Workin

g 

Capital 

Insura

nce ROE 

ROED

C 

 

With -

holding 

tax @ 

7.5% 

Loan 

Repay

ment 

Interes

t 

Charg

es 

Debt 

servicin

g 

Total 

CPP 

CPP at 

60% 

Plant 

Factor 

Total 

(Rs/ 

kWh) 

1 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 0.4096 1.3251 1.7347 2.6718 4.4530 13.504 

2 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 0.4759 1.2588 1.7347 2.6718 4.4530 13.504 

3 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 0.553 1.1817 1.7347 2.6718 4.4530 13.504 

4 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 0.6425 1.0922 1.7347 2.6718 4.4530 13.504 

5 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 0.7465 0.9882 1.7347 2.6718 4.4530 13.504 

6 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 0.8674 0.8673 1.7347 2.6718 4.4530 13.504 

7 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 1.0078 0.7269 1.7347 2.6718 4.4530 13.504 

8 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 1.1710 0.5637 1.7347 2.6718 4.4530 13.504 

9 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 1.3606 0.3742 1.7348 2.6719 4.4532 13.504 

10 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 1.5808 0.1539 1.7347 2.6718 4.4530 13.504 

11 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

12 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

13 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

14 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

15 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

16 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

17 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

18 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

19 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

20 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

21 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

22 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

23 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

24 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

25 8.4007 0.1324 0.5182 9.0513 0.0963 0.1019 0.1909 0.0927 0.3556 0.0679 0.0318 - - - 0.9371 1.5618 10.613 

Levelized cost (Rs/kWh) 9.0513   3.519 12.5703 
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Table A - 3: Revised tariff of a prototype power plant 

Revised Levelized Tariff June 2017 

T 

Fuel 

Cost 

Varia

ble 

O&M 

local 

Variabl

e O&M 

foreign 

EPP Fixed 

O&M 

local 

Fixed 

O&M 

foreign 

Cost of 

Working 

Capital 

Insura

nce 

ROE ROEDC Loan 

Repay

ment 

Interest 

Charge

s 

Debt 

Servici

ng 

Total 

CPP 

Total 

CPP 

at 

60% 

PF 

Total 

1 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

0.560

2 1.0809 1.6411 2.7384 4.5639 13.8516 

2 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

0.650

9 1.0269 1.6777 2.7750 4.6249 13.9126 

3 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

0.756

3 0.9640 1.7203 2.8175 4.6958 13.9835 

4 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

0.878

7 0.8910 1.7697 2.8669 4.7782 14.0659 

5 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

1.020

9 0.8061 1.8270 2.9243 4.8738 14.1615 

6 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

1.186

3 0.7075 1.8938 2.9910 4.9850 14.2727 

7 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

1.378

3 0.5930 1.9713 3.0685 5.1142 14.4019 

8 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

1.601

5 0.4598 2.0613 3.1586 5.2643 14.5520 

9 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

1.860

8 0.3053 2.1660 3.2633 5.4388 14.7265 

10 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 

2.161

9 0.1255 2.2875 3.3847 5.6412 14.9289 

11 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

12 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

13 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

14 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

15 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

16 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

17 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

18 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

19 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

20 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 
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21 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

22 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

23 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

24 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

25 8.3561 0.2229 0.7087 9.2877 0.1622 0.1394 0.1082 0.1082 0.4864 0.0929 - - - 1.0972 1.8287 11.1164 

Levelized Tariff (Rs/kWh) 9.2877                     3.9140 13.2017 
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