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SECTION A.  General description of project activity  

 

A.1  Title of the project activity :  

>> 

Title:  Grid connected combined cycle power plant project in Qadirpur utilizing permeate gas, 

previously flared 

Version: 1.2 

Date:   May 11
th
, 2009 

 

A.2. Description of the project activity : 

>> 

Purpose of the project activity: 

Pakistan has two integrated public sector power utilities: the Pakistan Water and Development Authority 

(WAPDA) and the Karachi Electric Supply Cooperation (KESC). WAPDA supplies power to all of 

Pakistan, except the metropolitan city of Karachi, which is supplied by KESC.  

WAPDA owns about 54% of Pakistan´s total power generation capacity, serves 88% of all electricity 

customers in Pakistan and possesses the principal power generation, transmission, and supply system in 

Pakistan. 

The National Electric Power Regulatory Authority (NEPRA) was established in 1997 for regulation of 

electric power generation, transmission, and distribution in Pakistan.  

Electricity demand in Pakistan exhibits certain seasonality. The maximum power demand occurs in the 
summer months from May until September. A lower peak demand occurs in the winter month of January. 

The summer peak demand is mainly covered by hydropower, whereas the winter peak is covered by 

thermal power, not at least due to shutdown and drainage of the artificial link canals from the end of 

December until mid January. 

Currently, only about half of Pakistanôs population of nearly 170 Million has access to electricity. 

According to the Government of Pakistan, the growing pace of urbanization and industrialization putts a 

premium on demand for electricity. In accordance to the  Private Power & Infrastructure Board a supply 
and demand forecast indicates an increasing deficit of power starting in 2006, if no additional power 

supply becomes available. This shows the great importance of prompt realization of measures to decrease 

power cuts and at the same time secure sufficient power supply in Pakistan.  

In order to help counter this trend, Engro Chemical Pakistan Limited (ECPL) proposes to set up a new 

combined cycle power plant (CCPP) at Qadirpur in the Ghotki district of Sindh, Pakistan, thus providing 

new additional electricity generation capacity to the national grid  

The purpose of the proposed project activity is to generate 228.3 MWel (gross) of electricity utilizing the 

permeate gas from the nearby located Qadirpur gas field, which is owned by the Pakistan Oil & Gas 

Development Company Limited (OGDCL).  

The electricity generated at the combined cycle power plant will help improve the power availability in 

surrounding areas without taxing the countries fossil fuel sources as the plant will be fueled with 

permeate gas that would otherwise be flared at the gas field. 
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The higher heating value of the permeate gas is approximately 700 Btu/scf depending on the performance 

of the purification process. It consists mainly of methane (67%), Carbon Dioxide (23%), Nitrogen (8%), 

Hydrogen Sulfide (320 ppm), and about 2% of other hydrocarbons.  

The project schedule is as follows: 

2006, August Feasibility Study completed 

2007, May  CDM development contract signed with consultant 

2007, October Engineering Procurement and Construction (EPC) contract signed [i.e. Project 

Start Date is the date on which the EPC contract was signed (October 4
th
, 2007)] 

2008, April  Submission of new methodology to UNFCCC 

2008, April Financial closure (all conditions precedents for loan disbursements set by lenders 

are fulfilled and the lenders are ready to disburse the loans) 

2008, October Informing local DNA about Engro´s intension to develop emission reduction 

project for which CDM registration will be sought in future (as per EB 41/Annex 
46 ñGuidance on the demonstration and assessment of prior consideration of the 

CDMò 

2008, November Approval of proposed new methodology (AM0074) 

2009, April Submission for country approval (LoA) and validation  

2009, December Expected commissioning date for commercial operation 

Explanation on how the proposed project activity reduces greenhouse gas emissions: 

In the absence of the proposed project activity the permeate gas would be flared resulting in large 

amounts of CO2 emitted to the atmosphere, without making any use of the associated energy. Instead, 

under the project activity the permeate gas will be utilized in a new, modern combined cycle power plant 
generating electricity, which is supplied to the national grid, thus replacing electricity which would 

otherwise have been generated elsewhere and most likely by means of more carbon intensive fuels such 

as coal or residual fuel oil. 

In the project context future greenhouse gas emissions will be reduced by means of utilizing permeate gas 
for electricity generation in a new combined cycle power plant instead of using more carbon intensive 

residual fuel oil in a thermal power plant which would be common practice in Pakistan (Business as 

Usual). At the same time greenhouse gas emissions are reduced through avoided flaring. The baseline 

scenario is determined through a stepwise approach identifying the most economical baseline scenario out 
of a list of all technically feasible alternatives that do not face any legal or regulatory barriers or barriers 

of any other kind that would prevent them from being implemented. Application of this stepwise 

approach is outlined under point B.5.     

Contribution to sustainable development: 

The combined cycle power plant will help the government in coping with the increasing demand for 
electricity in the country without increasing greenhouse gas emissions. The erection of the combined 

cycle power plant will further enhance the power supply to the local area, making power supply more 

reliable and therefore improve the quality of services. At the same time, due to the fact that the combined 

cycle power plant is operating on permeate gas, the limited natural gas resources within Pakistan will not 

be affected.  
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The ´No-Action´ option, if chosen, would prevent the country from exploring the potential to increase its 

power production by means of utilizing a waste gas product (permeate gas otherwise flared) and instead 

using more carbon intensive fuels such as residual fuel oil for electricity production.  

The proposed project activity offers a chance to improve Pakistan´s energy balance and decrease the gap 
between energy demands and energy generation in the country. The new combined cycle power plant will  

use permeate gas from the Qadirpur gas field and therefore utilize gas that is currently being flared (flared 

for decades), thus resulting in power generation without affecting the countries natural gas resources and 
supply. From an environmental point of view the project will utilize an energy source which otherwise 

would have been wasted (flared under business as usual scenario). At the same time the electricity 

produced by utilizing this waste gas (project activity) would have been generated by utilizing a more 

carbon intensive fuel (residual fuel oil) thus resulting in additional greenhouse gas emission.  

The project will also create additional jobs during the construction period of the new combined cycle 
power plant, which will strengthen the regional development. It is expected that during the peak 

construction period around 500 people will be working on site, of which more than half are expected to be 

employed from the local community. 

Moreover the project introduces a state of the art technology to a country with development needs. It will 
strongly contribute to the local capacity building, and it will facilitate possible replications of this project 

kind. 

A.3.  Project participants: 

>> 

Name of the Party involved 

(*) ((host) indicates a host 

Party) 

Private and/or public entity(ies)  

Project participants (*)  

(as applicable) 

Kindly  indicate if the party 

involved wishes to be 

considered as project 

participant (Yes/No) 

Islamic Republic of Pakistan Engro Chemical Pakistan Limited  No 

(*) In accordance with the CDM modalities and procedures, at the time of making the CDM-PDD public at the stage of 
validation, a Party involved may or may not have provided its approval. At the time of requesting registration, the approval by 
the Party(ies) involved is required. 

Note: When the PDD is filled in support of a new methodology (form CDM-NM), at least the host party(ies) and any known 
project participants (e.g. those proposing a new methodology) shall be notified. 

For contact data see Annex 1 

A.4.  Technical description of the project activity : 

 

 A.4.1.  Location of the project activity : 

>> 

  A.4.1.1.  Host Party(ies):  

>> 

Government of Pakistan  
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  A.4.1.2.  Region/State/Province etc.:  

>> 

District Ghotki, Province of Sindh 

 

  A.4.1.3.  City/Town/Community etc: 

>> 
Qadirpur 

 

  A.4.1.4.  Detail of physical location, including information allowing the 

unique identification of this project activity  (maximum one page): 

>> 
The project is located in Qadirpur in the province of Sindh in Pakistan, in the sedimentary Southern Indus 

Basin south of Sukkur. (Latitude: 28
o 
1ô

 
42ò N, Longitude: 69

o 
21ô 44.5ò E). 

The project area is located 0.7 km from the National Highway. Access from N5 National Highway is an 

unpaved link road. The closest major city is Sukkur which is about 65 km to the south. 
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 A.4.2.  Category(ies) of project activity : 

>> 

The project activity applies to the following category:  

  1:  Energy Industries (renewable - / non-renewable sources)  

 A.4.3.  Technology to be employed by the project activity :  

>> 

The combined cycle power plant will be designed for a permeate gas quantity of 75 MMSCFD (app. 2 

Mio. Nm
3
/d), with a net calorific value of the permeate gas at 700 BTU/SCF (app. 27.5 MJ/Nm

3
) and a 

maximum power supply capacity of 228.3 MW.   

The composition of the permeate gas is shown in the table below: 

 

The permeate gas will be supplied by means of a 1.6 km transportation pipeline from the Qadipur gas 

field to the new combined cycle power plant.  

In accordance with the permeate gas supply condition and power output demand, the combined cycle 

power plant design will be based on a 1+1+1 configuration (1 x 123 MW gas turbine, 1x double pressure, 

natural circulation, duct firing horizontal arranged heat recovery steam generator, 1 x 125 MW 
condensing steam turbine). The selection of main equipment was based on factors such as: approved and 

advanced technology, reliable and flexible operation, cost wise and easy maintenance. 

The permeate gas will be fired in the combustion chamber and expanded in the gas turbine to convert heat 

energy into electrical energy. The waste heat will be directed to the heat recovery steam generator and the 
generated steam is supplied to the steam turbine for additional electricity generation. This last step 

enhances the efficiency of the electricity generation since the energy is utilized to the maximum extent. 

The overall gross electric efficiency of the power plant is expected to be in the order of 47 % (expected 

net electric efficiency will be less than 45%). 

The gas turbine will be ignited by high speed diesel, which is also used as back up fuel. In case of 
permeate gas supply failure and in order to guarantee power supply to the national grid, the high speed 

diesel will then replace the permeate gas to generate power. The storage tank for high speed diesel has a 

capacity which allows for 7 days continuous operation of the gas turbine at base load.  

The combined cycle power plant will be cooled by a closed cycle circulating water system. Cooling water 
will be supplied to all individual heat loads such as generator air coolers, compressors, and cooling water 

jackets. The overall water requirement of the plant is estimated to be in the order of about 11,300 m
3
 per 

Permeate gas composition

CH4 67.50%

C2H6 0.60%

C3H8 0.12%

C4H10 0.08%

C5H12 0.05%

C6H14 0.02%

N2 8.10%

CO2 23.50%

H2S 0.03%
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day. Cooling water will be taken from Ghotki feeder irrigation canal. In addition water from deep wells 

will be used as backup water during irrigation canal outage which is about 50 days in a year.  

In order to provide for a long term future power supply a fuel switch from permeate gas to residual fuel 

oil  is required due to the fact that the permeate gas sources are expected to be exhausted by the end of 
year 2017. The gas turbine will require the following changes: a heavy oil nozzle and an oil supply 

generation valve for the gas turbine unit are needed, an oil storage system will need to be erected, 

including oil unloading facilities, oil storage facility, oil supply pump, and waste oil treatment facility as 
well as a soot blower. 

 

A.4.4 Estimated amount of emission reductions over the chosen crediting period:  

>> 

Please indicate the length of the crediting period and provide the total estimation of emission reductions 

as well as annual estimates for the chosen crediting period. Information on the emission reductions shall 
be indicated using the following tabular format.  

Years Annual estimation of emission reductions in 

tonnes of CO2 e 

1 162,943 

2 162,943 

3 162,943 

4 162,943 

5 162,943 

6 162,943 

7 162,943 

8 162,943 

9 0,00 

10 0,00 

Total estimated reductions 
(tones of CO2 e) 1,303,542 

Total number of crediting years 8 

Annual average over the crediting period of 

estimated reductions (tones of CO2 e) 162,943 

It should be mentioned that the real quantities of emission reductions associated with the proposed project 
activity are expected to be higher following an increase in the built margin grid emission factor. This is 

mainly due to the fact that within the coming years many easy to implement fossil fuel fired power plants 
will be build and connected to the grid in order to make up for the existing power shortage and serving 

the high and growing demand for electricity. Since the relevant emission factor will be determined 

annually ex-post, actual emission reductions will most probably differ from the numbers presented in the 
above table. 

 

 A.4.5.  Public funding of the project activity : 

>> 

No public funding is used for the project activity 
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SECTION B.  Application of a baseline and monitoring methodology  

 

B.1. Title and reference of the approved baseline and monitoring methodology applied to the 

roject activity :  

>> 

The project uses the approved baseline and monitoring methodology AM0074 ñMethodology for new 

grid connected power plants using permeate gas previously flared and/or ventedò (Version 1). 

The following tools, AM0074 refers to, are used in the PDD: 

- Tool to calculate project or leakage CO2 emissions from fossil fuel combustion (Version 02) 

- Tool to calculate the emission factor for an electricity system (Version 01.1) 

- Tool for the demonstration and assessment of additionality (version 05.2) 

 

B.2 Justification of the choice of the methodology and why it is applicable to the project 

activity:  

>> 

The project meets all the applicability conditions outlined for scenario 1 and described below 

(Documented proof will be provided to the validating DOE). 

- Only the operator of the new power plant is a project participant 

- It can be verified that the total amount of permeate gas from the gas processing facility was flared 

for at least 3 years prior to the project start  

- The transportation of the permeate gas from the natural gas processing facility to the new power 

plant occurs through a dedicated pipeline that is established as part of the project activity and not 

used for the transportation of any other gases 

- The new power plant is constructed for the purpose of the project activity and uses as fuel the 

permeate gas recovered from the natural gas processing facility from the start of its commercial 

operation 

- All power produced in the grid connected new power plant is exported to the power grid 

- The new power plant primarily fires the previously flared permeate gas. The use of other fuels for 

operating the power plant are limited to auxiliary purpose such as starting up the power plant 

- The most plausible baseline scenario identified as per the ñProcedure to select the most plausible 

baseline scenario and assess additionalityò is 

o The continuation of the current practice of flaring of the permeate gas 

o Power would have been produced using other energy sources than the permeate gas and 

natural gas from the gas processing facility that provides the permeate gas (P4a as 
specified in the section on the identification of the baseline scenario within the approved 

methodology AM0074 
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B.3. Description of the sources and gases included in the project boundary  

>> 

The spatial extend of the project boundary encompasses the new project power plant, the booster station, 

the permeate gas transportation from the booster station to the new project power plant, and the power 
grid. The greenhouse gases included in or excluded from the project boundary are shown in the following 

table. 

Emissions sources included in or excluded from the project boundary [add/delete gases and sources 

as needed] 

 Source Gas Included? Justification / Explanation 

B
a

s
e
li
n

e 

Production of 

electricity in the 
baseline  

CO2 Yes Main emission sources  

CH4 No Excluded (conservative approach)  

N2O No Excluded (conservative approach) 

P
ro

je
c
t 

A
c
ti
v
it
y

 

Combustion of 

other fossil fuels 
for auxiliary 

purposes in the 

new power plant 

CO2 Yes May be a significant emission source 

CH4 No Assumed negligible 

N2O No Assumed negligible 

Operation of 

booster station 

CO2 Yes May be a significant emission source 

CH4 No Assumed negligible 

N2O No Assumed negligible 

Fugitive emissions 

from permeate gas 

transport 

CO2 No Assumed negligible 

CH4 Yes  May be a significant emission source 

N2O No Assumed negligible 

In accordance with AM0074 it is assumed that all carbon in the permeate gas both in the baseline and 
under the project activity is fully oxidised to CO2. As a consequence, the use of the permeate gas under 
the project activity and its venting and/or flaring in the baseline is not included as emission source. This is 

a conservative simplification, as the permeate gas combustion in a power plant is considered to cause 

significantly lower CH4 emissions than the flaring of permeate gas. 
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B.4. Description of how the  baseline scenario is identified and description of the identified 

baseline scenario:  

 

>> 
AM0074 provides for two different procedures to select the most plausible baseline scenario and 

demonstrate additionality.  

Procedure 1 is applied in the context of the proposed project activity as only the operator of the new 

power plant is the project proponent.  

The following steps are involved in this approach: 

Step 1:   Select the most plausible scenario for the permeate gas  

Step 2:  Select the most plausible scenario for power generation 

Step 2.1:   Identify realistic and credible alternative scenarios for power generation 

Step 2.2:   Eliminate baseline alternatives that face barriers  

Step 2.2.1:   Identify potential barriers 

Step 2.1.2.:  Show that the identified barriers would not prevent the implementation of at least one of 
the alternatives (except the proposed project activity) 

Step 2.3:   Select the most plausible baseline scenario by identifying the economically most 

attractive alternative using investment analysis 

Step 1:   Select the most plausible scenario for the permeate gas  

To confirm that the continuation of the current practice of flaring of the permeate gas is 

the most plausible baseline scenario the project participant shall: 

a) Confirm that venting and/or flaring of the permeate gas is the common practice 

in the host country by demonstrating that more than 50% of the natural gas 
processing facilities in the host country, which generate permeate gas, do not 

use the permeate gas for productive purposes, including as fuel or feedstock, 

but flare or vent it. 

There is only one other gas field apart from the Qadirpur gas field in Pakistan, 

Kandanwari gas field operated by OMV, which uses membrane technology for 

natural gas purification, resulting in the generation of permeate gas. The entire 
quantity of the permeate gas generated (approximately 12 MMSCFD)  is 

currently flared and has been flared in the past. 

The same applies to the Qadirpur gas field, where the permeate gas has been 

flared for decades. 

Thus it can be demonstrated that currently 100% (> 50%) of all permeate gas 

generated in Pakistan is flared. 

b) Obtain a written confirmation from the natural gas processing facility that (i) 

the permeate gas would not have been used for productive purposes, (ii) no 

other potential users of the permeate gas are interested in it as feedstock or 
fuel, and (iii) the gas processing facility would have continued the current 

practice of venting the permeate gas in the absence of the project activity  

Documented proof will be provided to the validating DOE,  
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c) Provide documentation that the continuation of the current practice of flaring of 

the permeate gas is in compliance with all mandatory applicable legal and 

regulatory requirements, even if these laws and regulations have objectives 
other than GHG reductions. 

The National Environmental Quality Standards (NEQS) for industrial gaseous 
emissions are designed for emission from stacks, and are not applicable to 

emissions from open flares. Currently Ambient Air Quality Standards are 

limited to sulphur dioxide and nitrogen oxides emissions from power plants 
operating on oil or coal as fuel. 

Thus, there are no mandatory applicable legal and regulatory requirements, 

which may prevent the permeate gas from being flared 

The continuation of the current practice of flaring of the permeate gas is considered the 

most plausible baseline scenario as all the three above conditions are fully met.  

Step 2:   Select the most plausible scenario for power generation  

Step 2.1:   Identify realistic and credible alternative scenarios for power generation 

The alternatives include the following options: 

P1:  The proposed project activity undertaken without being registered as a CDM 

project activity; 

P2:  Power generation using the permeate gas in a conventional power plant;  

P3a:  Power generation using the processed natural gas, from the gas processing 

facility that provides the permeate gas, with similar technologies as the project 
activity; 

P3b:  Power generation using the processed natural gas, from the gas processing 
facility that provides the permeate gas in a conventional power plant; 

P4a: Power generation using conventional thermal power plant based on fuel oil 
(RFO) 

P4b: Power generation using conventional thermal power plant based on coal  

P4c: Power generation using nuclear power plant  

P4d: Power generation using wind energy  

P4e: Power generation using hydro power 

P4f: Power generation using solar power 

P5:  Power generation in existing and/or new plants in the electricity grid 

P6:  Import of electricity from connected grids, including the possibility of new 

interconnections 

As all baseline alternatives listed under Step 2.1, do comply with all current legal and 

regulatory requirements none of the alternatives listed can be eliminated.   
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Step 2.2:   Eliminate baseline alternatives that face barriers  

Step 2.2.1:   Identify potential barriers  

Based on the alternatives that are technically feasible and at the same time in compliance 

with all legal and regulatory requirements, the project participant should establish a 

complete list of barriers preventing these alternatives from being implemented in the 

absence of the CDM revenues. 

The following list of barriers that may prevent alternatives from being implemented in 

the absence of the CDM has been developed and is applied to the list of baseline 

alternatives according to the outcome of Step 2. 

Investment barriers: 

- That debt funding is not available for this type of innovative project activity; 

- Domestic or international capital markets are not accessible due to real or 

perceived risks associated with domestic or foreign direct investment in the host 

country. 

Technological barriers: 

- Technical and operational risks of implementing alternatives; 

- Non-availability of the respective technology; 

- Non-availability of respective fuel or other resources; 

- Lack of infrastructure for the implementation of the technology; 

- Lack of skilled and/or properly trained labour to operate and maintain the 

technology; 

- Lack in demand for the useful product, outcome or effect of the alternative 

scenario. 

Barriers due to prevailing practice: 

- The project activity is the ñfirst of its kindò: Currently no other project activity of 

this type is operational in the host country or region. 

Investment barriers: 

In general it can be stated that such barriers to investment do not specifically exist in 

Pakistan or towards the technologies under consideration. There are no indications that 
any of the above listed baseline scenario alternatives would specifically have to face such 

barriers. However, it should be mentioned that political uncertainty does makes it more 

difficult to generate foreign investment and usually requires higher returns on investment 

in order to be attractive.    

Technological barriers: 

P1:  The proposed project activity undertaken without being registered as a CDM 

project activity; 

Conclusion: Plausible   
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Permeate gas based power generation using combined cycle technology without CDM is 

plausible. This scenario meets all eligibility conditions 

P2:  Power generation using the permeate gas in a conventional power plant;  

Conclusion: Not Plausible   

Power generation using permeate gas in a conventional power plant (simple steam cycle) 
is not considered state of the art technology and thus not an option for ENGRO as the 

efficiencies of such systems are much lower than those of combined cycle systems.  

 P3a:  Power generation using the processed natural gas, from the gas processing 

facility that provides the permeate gas, with similar technologies as the project 

activity; 

  Conclusion: Not plausible  
Natural gas plays a key role in Pakistan´s energy balance as it currently accounts for 

more than 50% of the countries primary energy supply. With increasing economic 

growth, the demand for natural gas is forecasted to increase heavily and the countries 
available and recoverable gas reserves are expected to be insufficient in order to meet this 

demand. Natural gas supply is expected to decline over the next 15-25 years, and 

shortages are expected to emerge in 2010/2011.
1
  

On the national level in Pakistan no new gas allocations are given out at this point in 

time.   

Pakistan´s Government is working on various pipeline projects to import natural gas from 
Iran, Qatar, and Turkmenistan. However, these are still at an early stage and are not 

expected to be finalized within the next years. 

Out of the last 15 erected IPPs (Independent Power Producers) in the country only 2 

plants are based on quality pipeline gas and 2 on low-BTU pipeline gas 
2
. Currently there 

are 50 new power projects being processed by the Pakistan Power and Infrastructure 

Board. Only 7 power plants thereof are based on pipeline quality gas, most of them will 

be operated in a dual fuel mode with RFO.
3
  

At the same time no gas allocations were given to Engro by OGDCL.  

Based on this situation pipeline gas based power plants are not seen as an option, since 

new connections from this sources are very limited.  

P3b:  Power generation using the processed natural gas, from the gas processing 

facility that provides the permeate gas in a conventional power plant; 

  Conclusion: Not plausible  

See argumentation under P3a. 

 

                                                   
1
 Energy Information Administration, US Gov. Pakistan Country Report, Dec. 2006 NATURAL GAS 

(http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.html) 
2
 Commissioned IPPs (ppib.gov.pk) 

3
 List of Expected Future IPPs (ppib.gov.pk) 
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P4a: Power generation using conventional thermal power plant based on fuel oil 

(RFO) 

  Conclusion: Plausible 

According to Oil and Gas Journal (OGJ), Pakistan has proven oil reserves of 300 Million 
barrels as of January 2006. The majority of produced oil comes from proven reserves 

located in the southern half of the country. Due to Pakistanôs modest oil production, the 

country is dependent on oil imports to satisfy domestic oil demand. As of November 
2006, Pakistan had consumed approximately 350 thousand barrels per day of oil and 

various petroleum products, of which, more than 80 percent was imported. The majority 

of oil imports come from the Middle East, with Saudi Arabia as the lead importer.
 4
 

In accordance with the Pakistan Power and Infrastructure Board 10 out of 15 recently 

commissioned IPPs (Independent Power Producers) are based on RFO and 10 new RFO 

(oil) based power plant projects are expected to be commissioned in the near future.
5
   

Thus RFO based power generation is currently considered to be the most common type 

of newly (and future) installed power generation in Pakistan. 

P4b: Power generation using conventional thermal power plant based on coal  

  Conclusion: Not Plausible 

Coal currently plays a very minor role in Pakistanôs energy mix, although the country 
contains an estimated 3,362 Million short tons (Mmst) of proven recoverable reserves. 

Despite this Pakistan produces only small amounts of coal, 3.5 Mmst in 2004, and 

imports additional coal, 1.7 Mmst in 2004, to satisfy its demand. Recently, the discovery 

of low-ash, low-sulphur lignite coal reserves in the Tharparkar (Thar) Desert in Sindh 
province, estimated at 1,929 Mmst, has increased both domestic and foreign development 

interest.
6
 

  There have been no coal based power plants commissioned under the Pakistan Power and 

Infrastructure Board and only 2 new coal based power plant projects are at the planning 
stage with commissioning years of 2012 and 2013.

7
 Therefore, large coal based power 

installations are not considered common in Pakistan, and the likelihood of sustainable 

domestic coal supply is not high in the short term. This fact creates a substantial level of 

fuel supply uncertainty which Engro cannot tolerate. 

 In addition, any equal capacity coal based power plant will undoubtedly lead to higher 

carbon emissions than other alternative fossil fuels. 

P4c: Power generation using nuclear power plant  

  Conclusion: Not plausible  

Nuclear power plants providing output capacities comparable with the project activity are 

not known in Pakistan. Furthermore, the national policy does not allow private sector 

power generation based on nuclear energy sources. 

                                                   
4
 Energy Information Administration, US Gov. Pakistan Country Report, Dec. 2006 OIL (http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.html) 

5
 Commissioned IPPs and List of Expected Future IPPs (ppib.gov.pk) 

6
 Energy Information Administration, US Gov. Pakistan Country Report, Dec. 2006 COAL 

(http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.html) 
7
 Commissioned IPPs and List of Expected Future IPPs (ppib.gov.pk) 
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P4d: Power generation using wind energy  

  Conclusion: Not plausible  

 This option will not deliver outputs and services comparable to the project activity since 

wind power is of seasonable nature with low plant load factors and involves higher 
capital costs and higher gestation periods. Large commercial wind power production is 

also an undeveloped technology in Pakistan, and there are no such projects established at 

this point in time. 

P4e: Power generation using hydro power  

  Conclusion: Not plausible  
About one third of Pakistans power resources is hydroelectric power composed of large 

scale, medium scale, and small to micro scale power plants. Although Pakistan has plans 

to develop additional hydroelectric generation capacity, up to 22 expected IPPs, none 

have been commissioned in the recent past.
8
 Infrastructural constraints such as access 

roads in mountainous regions, grid connectivity, and resettlement costs of affected 

populations increasingly make it difficult getting approval for new hydro power facilities 

and/or providing grid connection.
9
 

  On the other hand, this option will not deliver outputs and services comparable to the 
project activity since hydro power plants are of seasonable nature with lower plant load 

factors and involve higher capital costs and higher gestation periods. 

P4f: Power generation using solar power 

  Conclusion: Not plausible  

  This option will not deliver outputs and services comparable to the project activity since 

solar power is fluctuating a lot with low plant load factors and involves large capital 
costs. Large commercial solar power production is also an undeveloped technology in 

Pakistan, and there are no such projects established at this point in time. 

P5:  Power generation in existing and/or new plants in the electricity grid 

  Conclusion: Not plausible  

Pakistan faces severe capacity bottlenecks. Potential for addition of electric capacity as 

provided by the proposed project activity is not available within the national power grid.  

P6:  Import of electricity from connected grids, including the possibility of new 

interconnections 

  Conclusion: Not plausible  

Due to the current political situation, only very small quantities of electricity are supplied 

from Iran to the Pakistan grid (approximately 0.2% in 2008). 

 

 

                                                   
8
 Commissioned IPPs and List of Expected Future IPPs (ppib.gov.pk) 

9
 Energy Information Administration, US Gov. Pakistan Country Report, Dec. 2006 ELECRTICITY 

(http://www.eia.doe.gov/emeu/cabs/Pakistan/Oil.html) 
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Conclusion: 

The analysis of barriers to electricity production in the scale of the proposed project 

activity clearly identifies the following two alternatives as not being prevented by any of 
the assessed barriers: 

P1:  The proposed project activity undertaken without being registered as a CDM 

project activity; 

P4a: Power generation using conventional thermal power plant based on fuel oil 

(RFO) 

Step 2.2.2.:  Show that the identified barriers would not prevent the implementation of at least 

one of the alternatives (except the proposed project activity) 

The performed barrier analysis identified the following two alternatives as possible 
baseline scenarios: 

P1:  The proposed project activity undertaken without being registered as a CDM 

project activity; 

P4a: Power generation using conventional thermal power plant based on fuel oil 

(RFO) 

It is shown that at least one alternative in addition to the proposed project activity exist. 

Thus in accordance with the methodology an investment analysis is required in order to 

select the most plausible baseline scenario.    

Step 2.3: Select the most plausible baseline scenario by identifying the economically most 

attractive alternative using investment analysis 

This step serves to determine which of the alternative scenarios in the short list remaining 

after step 2.2 is the most economically or financially attractive. For this purpose an 

investment comparison analysis is carried out for the remaining two alternative scenarios 
after step 2.2. If the investment analysis is conclusive, the economically or financially 

most attractive alternative scenario is considered as the baseline scenario. 

For this project activity it is best to apply an investment comparison analysis based on the 

Internal Rate on Return method (IRR). This method is used internally by Engro to assess 

and determine the allocation of the companyôs investment resources. The company has 
effectively a minimum internal benchmark requirement for return on equity of 15% IRR 

after tax
10

 for investments, which corresponds to the Pakistan standard when granting a 

tariff for a power project.  

Under the feasibility study
11 

from 2006 the original power plant was to generate power 
fully based on permeate gas (75 MMSCFD) from the near-by gas fields in Qadirpur, 

operated by Sui Northern Gas Pipelines Ltd, while obtaining a benchmark IRR of 17% 

over a lifetime of 25 years. In July 2007 the National Electric Power Regulatory 

                                                   
10

 Unless indicated differently, IRR values used in the financial analysis are considered in US$ after tax 
11

 Engro Combined Cycle Power Plant (Engro 150 - 250 MW CCPP), Fichtner, April 2006,  
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Authority (NEPRA) determined the electric tariff, granting a tariff that ensured a 15% 

IRR
12

 with the power plant life time of 25 years. 

An internal assessment was initiated in June 2007 and in October 2007 it was determine 

that the only options for Engro to invest were to either build an RFO power plant or retro-
fit the planned permeate gas power plant in mid-life

13
, which wil l require additional 

equity investment (approx. 20 Mio USD) not be recovered under the current tariff. 

An investment comparison analysis for P1 ï The proposed project activity undertaken 

without being registered as a CDM project activity and P4a ï Power generation using 

conventional thermal power plant based on fuel oil (RFO) is given in the table below. 

 

It is clear through the financial analysis that from an investment point of view (IRR) P1 ï 
The proposed project activity undertaken without being registered as a CDM project 

activity offers a rather low IRR (8%), which does not meet the Engroôs benchmark. 

However, P4a ï Power generation using conventional thermal power plant based on fuel 
oil (RFO) delivers an IRR at 15%, which is much higher than for the IRR of the proposed 

project activity without CDM and at the same time meets the same benchmark.  

The conclusion is that from an investment point of view P4a ï Power generation using 

conventional thermal power plant based on fuel oil (RFO) is considered the best 
alternative presenting the highest IRR (15%) when not regarding the CDM, and is thus 

considered the most plausible baseline scenario candidate.  

As the outcome of the financial analysis is not influenced by the price for fuels
14

 due to 

the fact that NEPRA will adjust the electricity tariff in accordance with fuel price 

fluctuations, the only parameter which can have an impact on the investment comparison 

analysis is the actual fuel supply. 

Permeate gas supply will  come short in the future as the permeate gas is supplied from a 

dedicated source. The gas supply contract guarantees the required quantity of gas per day 

but not for the entire project lifetime of 25 years. The main risk is that the gas reservoir 
will  deplete even sooner than expected and thus the supply of permeate gas could be cut 

short by an unspecified duration. The electricity tariff is based on the utilization of 100% 

permeate gas throughout the complete 25 years lifetime of the power plant. The expected 

shortfall in supply of permeate gas requires Engro to retro-fit the plant for fir ing RFO.  

                                                   
12

 Engro Energy Ltd. Determination of Tariff Petition, July 2007 
13

 Only in October 2007, OGDCL, the gas field operator, informed Engro that the permeate gas is expected to deplete by the end of 2017. An 

implementation agreement was signed based on this situation in October 2007, which is 3 months after the National Electric Power Regulatory 

Authority (NEPRA) has determined the electric tariff based on a project life time of 25 years.     
14

 Regulations in Pakistan allow for any increase in fuel costs to be passed on to the electricity off-taker, thus not effecting equity IRR, but this 

does not apply to additional capital investments, where costs may not be passed on 

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000       153,443,120 9% 8% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES
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In order to follow a conservative approach and assess any positive impacts on the IRR of 

the proposed project activity in comparison with the alternatives, two scenarios were 

included in the sensitivity analysis: a combined best and worst case scenario.  

The respective financial analysis is carried out over a project life time of 25 years. 

  Case 1:  in the best case, the permeate gas supply is extended by 2 years (through 2019), 
require the retro-fit to occur two years later  

  Case 2:  in this case, the permeate gas supply will be as expected (through 2017)  

  Case 3:  in the worst case, the permeate gas supply will be exhausted (not meet demand) 

two years early, require the retro-fit to occur two years earlier (through 2015) 

The outcome of this sensitivity analysis is shown in the below summary table. More 

details are provided in the Annex 3. 

Case 1 

In the best case, the permeate gas supply is extended by 2 years, require the retro-fit to 

occur two years later: 

 

Case 2 

In this case, the permeate gas supply will be as expected:  

 

Case 3 

  In the worst case, the permeate gas supply will be exhausted (not meet demand) two years 

early, require the retro-fit to occur two years earlier: 

 

 

 

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000       153,443,120 12% 11% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000       153,443,120 9% 8% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000       153,443,120 6% 5% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES
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Conclusion 

Under Case 1 (supply of permeate gas through 2019) the sensitivity analysis indicates that 

although the supply of permeate gas is extended by 2 years, P1 ï The proposed project 

activity undertaken without being registered as a CDM project activity would still be 
economically and financially less attractive than P4a ï Power generation using 

conventional thermal power plant based on fuel oil (RFO) and at the same time not meet 

the internal benchmark IRR of 15%. 

Under Case 2 (supply of permeate gas up to 2017) the sensitivity analysis indicates that 
P1 ï The proposed project activity undertaken without being registered as a CDM 

project activity is economically and financially less attractive than P4a ï Power 

generation using conventional thermal power plant based on fuel oil (RFO) and at the 

same time not meet the internal benchmark IRR of 15%. 

Under Case 3 (supply of permeate gas up to 2015) the sensitivity analysis indicates that 
P1 ï The proposed project activity undertaken without being registered as a CDM 

project activity is economically and financially less attractive than P4a ï Power 

generation using conventional thermal power plant based on fuel oil (RFO) and at the 

same time not meet the internal benchmark IRR of 15%. 

In all cases P4a ï Power generation using conventional thermal power plant based on 

fuel oil (RFO) is not affected by the supply of permeate gas, and thus is the least risky 

alternative. P1 ï The proposed project activity undertaken without being registered as a 

CDM project activity is very sensitive to the cut off in supply of permeate gas and thus is 

the option with the highest risk for Engro.  

Based on the investment analysis and the sensitivity analysis it is clear that P4a ï Power 

generation using conventional thermal power plant based on fuel oil (RFO) should be 

chosen over P1 ï The proposed project activity undertaken without being registered as a 
CDM project activity from an investment point of view, as this alternative delivers a 

constant IRR of approx. 15%. P1 ï The proposed project activity undertaken without 

being registered as a CDM project activity will only deliver an IRR of 11% in the best 

case and an IRR of 5% in the worst case.   

Therefore P4a ï Power generation using conventional thermal power plant based on fuel 
oil (RFO) is clearly identified as the baseline. 

 

B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 

those that would have occurred in the absence of the registered CDM project activity (assessment 

and demonstration of additionality): >> 

>> 

A project and its emission reductions will only be approved if it can be demonstrated that the emission 

reductions achieved by the implementation and operation of the proposed CDM project would not have 
occurred anyway; i.e. that the project, or parts of the project, is not part of the baseline as the most likely, 

or feasible, scenario.  

The assessment and demonstration of additionality is carried out in accordance with the following steps of 

the ñTool for the demonstration and assessment of additionalityò (Version 05.2): 
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Step 1:  Benchmark investment analysis 

Step 1.1:  Apply benchmark analysis 

Step 1.2:  Calculation and comparison of financial indicators 

Step 1.3:  Sensitivity analysis 

Step 2:  Common practice analysis 

Step 2.1:  Analyze other activities similar to the proposed project activity   

Step 2.2:  Discuss any similar options that are occurring 

Step 1:   Benchmark investment analysis 

Step 1.1:  Apply benchmark analysis 

  For this project activity a benchmark investment analysis is applied based on the Internal 

Rate on Return method (IRR). This method is used internally by Engro to assess and 

determine the allocation of the companyôs investment resources. The company has 

effectively a minimum internal benchmark requirement for return on equity of 15% IRR 

for investments. 

Step 1.2:  Calculation and comparison of financial indicators 

Under the feasibility study
15 

from 2006 the original power plant was to generate power 

fully based on permeate gas (75 MMSCFD) from the near-by gas fields in Qadirpur, 

operated by Sui Northern Gas Pipelines Ltd, while obtaining a benchmark IRR of 17%. In 
July 2007 the National Electric Power Regulatory Authority (NEPRA) achieved and 

shortly after determined the electric tariff, granting a tariff that ensured a 15% IRR
16

 with 

a power plant life time of 25 years. 

After the tariff was issued it was confirmed by Sui Northern Gas Pipelines Ltd. that 

Qadirpur gas fields could only guarantee the required quantity of permeate gas for the 
first 8 years of the power plant lifetime (to 2017), and could not supplement with natural 

gas afterwards
17

. This shortfall in fuel supply implied that Engro would not be able to 

fulfill  its legal obligations to the National Transmission and Dispatch Company (NTDC) 

of supplying electricity for 25 years. 

An internal assessment was initiated in June 2007 and in October 2007 it was determined 

that the only options for Engro to investment were to either build an RFO based power 

plant or retro-fit the planned permeate gas power plant in mid-life in order to be able to 

handle a fuel switch from permeate gas to RFO. This retro-fit would cost Engro 
additional equity investment (approx. 20 Mio USD) with no option for recovery under the 

issued tariff. 

An investment comparison analysis for P1 ï The proposed project activity undertaken 

without being registered as a CDM project activity, P4a ï Power generation using 
conventional thermal power plant based on fuel oil (RFO), and The proposed project 

activity undertaken as a CDM project activity is given in the table below.   

                                                   
15

 Engro Combined Cycle Power Plant (Engro 150 - 250 MW CCPP), Fichtner, April 2006,  
16

 Engro Energy Ltd. Determination of Tariff Petition, July 2007 
17

 Only in October 2007, OGDCL, the gas field operator, informed Engro that the permeate gas is expected to deplete by the end of 2017. An 

implementation agreement was signed based on this situation in October 2007, which is 3 months after the National Electric Power Regulatory 

Authority (NEPRA) has determined the electric tariff based on a project life time of 25 years.     
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Underlying assumptions for scenario: Project Activity with CDM   

It should be mentioned that the scenario case for the proposed project activity undertaken 

as CDM project is based on higher quantities of emission reductions than presented 

earlier under point A.4.4. In order to account for future changes of the emission factor 

and for the purpose of the investment analysis the most likely future development of 
power generation capacity additions to the WAPDA grid and consequently the grid 

emission factor, has been modelled based on available information for power plant 

construction up to June 2012 (the relevant energy statistics ñPakistan Energy Yearbookò 
take into account activities up to the middle of the previous year). Due to the fact that the 

build margin emission factor calculated for 2008 was identified to be far below the 

respective combined margin emission factor, it seems extremely unlikely that the 
combined margin emission factor will exceed the built margin as to be regarded relevant 

under the current version of AM0074. Thus modelling the future development of the 

relevant the grid emission factor is limited to consideration of the build margin emission 

factor only (ex-post).   

The actual considerations include all power plant projects that have reached financial 
closure and those that are in the process. Moreover power plant projects signed up for any 

ñfast track procedureò, as well as new proposals under process by the Private Power and 

Infrastructure Board (PPIB) and the National Electric Power Regulatory Authority 
(NEPRA) were regarded. Due to the acute power shortage in Pakistan it is very likely that 

all of these power projects will be realized as planned. 

However, the data vintage used for generating the future projections was limited until 

mid of 2012, since this is within the general time horizon for most thermal power plant 

types. In contrast hydro power projects require much longer planning time, thus 

projections extending the year 2012 would experience severe distortion effects.  

As to draw projections for each year all power plants that were stated a prospective 

Commercial Operation Date (COD) until June of the same year were considered. In order 

to estimate the prospective power generation of each power plant / unit and based on the 
stated installed generation capacity, an average plant load factor of 60% was applied for 

default. Since real load factors for newly build thermal power plants are to be expected 

substantially higher while at the same time load factors for hydro power plants are most 

likely below, this is to be considered a conservative approach. Moreover an average 
auxiliary electricity consumption of 5% was assumed for most power plant projects, since 

only few tariff petitions actually provided respective information.  

The CO2 emissions related to power generation of the considered power plants / units are 

derived by applying default efficiency values according to Annex I of the ñTool to 
calculate the emission factor for an electricity system (Version 01.1)ò along with the 

respective CO2 emission factors as given by the ñ2006 IPCC Guidelines on National 

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000153,443,120 9% 8% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES

Project with CDM 204,700,00051,256,880 20,000,000153,443,120 20% 18% Yes
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GHG Inventoriesò (lower end of 95% confidence interval from Table 1.4, Chapter 1, Vol. 

2 (Energy)).  

In order to provide for conservativeness all new capacity installation has been assumed 

combined cycle technology. Projections on overall future power generation (per year) 
within the WAPDA grid, used for determining the respective set of power capacity 

additions in the electricity system that comprise 20% of the system generation (in MWh) 

and that have been built most recently, are based on the scenario ñFuture Power 
Generation (input/output) Pattern: Case-Iò according to the source ñPakistan Energy 

Outlook 2005-2006 to 2019-2020, Petroleum Institute of Pakistan, Page 62ò. 

 The relevant share of the WAPDA grid on the estimated overall power generation was 

determined by deduction of the average share of KESC power plants on total generation 

(10.5%) in the three most recent years for which respective data is available (2006-2008).  

The following future build margin emission factors for the WAPDA grid were calculated 
as to be the relevant emission factor from start of the project activity and for the first 

three years: 

EF
grid,BM,2010

 = 0.3461 tCO2/MWh 

EF
grid,BM,2011

 = 0.5731 tCO2/MWh 

EF
grid,BM,2012

 = 0.5730 tCO2/MWh 

A detailed calculation including all relevant steps, figures and references is presented in 

Annex 5: Grid factor.  

As it can be seen from the above figures the build margin emission factor for the 
WAPDA grid is expected to increase substantially in the coming years. This is mainly 

due to the fact that within the coming years many easy to implement fossil fuel fired 

power plants will be built and connected to the grid in order to make up for the existing 

power shortage and serving the growing demand for electricity. 

The financial analysis on the projectôs economical feasibility considers the above build 

margin emission factors for the years 2010-2012 as calculated and applies the average of 

this 2010 to 2012 period (0.4974 tCO2/MWh) for subsequent years until 2017. Again it 

should be noted that the underlying assumptions for these future projections were chosen 
rather conservative, thus, although a number of small hydro projects is expected to be 

implemented from 2012 and in the following years, it is reasonable to calculate with this 

average value. This is especially true when considering that under current circumstances 
many if not all hydro projects can be expected to be carried out under the framework of 

the CDM, thus not relevant for the calculation of the build margin emission factor in 

accordance with the ñTool to calculate the emission factor for an electricity system 

(Version 01.1)ò. 

In addition it should be noted that the presented projections will not have any technical 

influence on the actual performance of the project activity. Having chosen the ñEx postò 

option (option 2) the relevant emission factor will be determined annually and for each 

year of project operation throughout and for the whole crediting period. 
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Conclusions 

It is clear through the financial analysis that from an investment point of view (IRR) P1 ï 

The proposed project activity undertaken without being registered as a CDM project 

activity offers only a low IRR (8%), which does not meet the company benchmark. P4a ï 
Power generation using conventional thermal power plant based on fuel oil (RFO) will 

deliver an IRR at 15 %, which is much higher than the IRR of P1 ï The proposed project 

activity undertaken without being registered as a CDM project activity and meeting the 

company benchmark.  

The conclusion is that from an investment point of view P1 ï The proposed project 

activity undertaken without being registered as a CDM project activity is economically 

and financially less attractive than P4a ï Power generation using conventional thermal 

power plant based on fuel oil (RFO).  

On the other hand the proposed project activity undertaken as CDM project activity 
experiences an increase of the IRR, resulting in 18%. By including the concept of the 

CDM the proposed project activity becomes financially and economically viable and 

attractive even succeeding the formerly preferred alternative P4a ï Power generation 
using conventional thermal power plant based on fuel oil (RFO). In this context it can be 

argued that only the inclusion of CDM will alleviate barriers for implementing the 

proposed project activity.  

Step 1.3:  Sensitivity analysis   

As the outcome of the financial analysis is not influenced by the price for fuels
18

 due to 

the fact that NEPRA will adjust the electricity tariff in accordance with the fuel price, the 
only parameter which can have an impact on the investment comparison analysis is the 

actual fuel supply (in particular for permeate gas). 

Permeate gas supply will  come short in the future as the permeate gas is supplied from a 

dedicated source
19

. The gas supply contract guarantees the required quantity of gas per 
day but not for the entire project lifetime of 25 years. The main risk is that the gas 

reservoir will  deplete even sooner than expected and thus the supply of permeate gas 

could be cut short by an unspecified duration. The electricity tariff is based on the 

utilization of 100% permeate gas throughout the complete 25 years lifetime of the power 
plant. The expected shortfall in supply of permeate gas requires Engro to retro-fit the 

plant for firing other furls sooner or later.  

Moreover, in order to follow a conservative approach and assess a positive impact on the 

IRR of the proposed project activity in comparison with the alternatives, two scenarios 
were included in the sensitivity analysis where gas depletion was shifted back and forth 

for 2 years, assuming that Engro would retro-fit the plant later and earlier than expected.  

The respective financial analysis is carried out over a project life time of 25 years. 

                                                   
18

 Regulations in Pakistan allow for any increase in fuel costs to be passed on to the electricity off-taker, thus not effecting equity IRR, but this 

does not apply to additional capital investments, where costs may not be passed on  
19

 Only in October 2007, OGDCL, the gas field operator, informed Engro that the permeate gas is expected to deplete by the end of 2017. An 

implementation agreement was signed based on this situation in October 2007, which is 3 months after the National Electric Power Regulatory 

Authority (NEPRA) has determined the electric tariff based on a project life time of 25 years.     
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  Case 1:  in the best case, the permeate gas supply is extended by 2 years (through 2019), 

require the retro-fit to occur two years later  

  Case 2:  in this case, the permeate gas supply will be as expected (through 2017)  

  Case 3:  in the worst case, the permeate gas supply will be exhausted (not meet demand) 

two years early, require the retro-fit to occur two years earlier (through 2015) 

The outcome of this sensitivity analysis is presented below.  

Case 1 

In the best case, the permeate gas supply is extended by 2 years, require the retro-fit to 

occur two years later: 

 

Case 2 

In this case, the permeate gas supply will be as expected: 

 

Case 3 

In the worst case, the permeate gas supply will be exhausted (not meet demand) two years 

early, require the retro-fit to occur two years earlier: 

 

Conclusion 

Under Case 1 (supply of permeate gas through 2019) the sensitivity analysis indicates that 

although the supply of permeate gas is extended by 2 years, P1 ï The proposed project 

activity undertaken without being registered as a CDM project activity would still be 
economically and financially less attractive than P4a ï Power generation using 

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000153,443,120 12% 11% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES

Project with CDM 204,700,00051,256,880 20,000,000153,443,120 23% 21% Yes

Total Capital 

Cost              

[in US$]

Own 

Financing   

[in US$]

Lifetime Own 

Add Financing     

[in US$]

Loan 

Fianancing  

[in US$]

IRR 

Before 

Tax

IRR 

After 

Tax

Benchmark 

IRR after 

Tax 15%

P1-Project without CDM 204,700,00051,256,880 20,000,000153,443,120 6% 5% NO

P4a-RFO based power plant 203,841,00051,041,786 0 152,799,214 16% 15% YES

Project with CDM 204,700,00051,256,880 20,000,000153,443,120 14% 12% Yes
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conventional thermal power plant based on fuel oil (RFO) and at the same time does not 

meet the internal benchmark IRR of 15%. 

On the other hand the proposed project activity undertaken as CDM project activity 

shows at 21% an attractive IRR above the internal benchmark of 15%. 

Under Case 2 (supply of permeate gas up to 2017) the sensitivity analysis indicates that 
P1 ï The proposed project activity undertaken without being registered as a CDM 

project activity is economically and financially less attractive than P4a ï Power 

generation using conventional thermal power plant based on fuel oil (RFO) and at the 

same time does not meet the internal benchmark IRR of 15%. 

On the other hand the proposed project activity undertaken as CDM project activity 

shows an attractive IRR of 18%, 3% points above the internal benchmark of 15%. 

Under Case 3 (supply of permeate gas up to 2015) the sensitivity analysis indicates that 

P1 ï The proposed project activity undertaken without being registered as a CDM 

project activity is economically and financially less attractive than P4a ï Power 
generation using conventional thermal power plant based on fuel oil (RFO) and at the 

same time does not meet the internal benchmark IRR of 15%. 

On the other hand the proposed project activity undertaken as CDM project activity 

obtains an IRR of 12% just below the internal benchmark of 15%. 

The proposed project activity undertaken as CDM project activity is marginally sensitive 

to the cut-off in supply of permeate gas, while P1 ï The proposed project activity 
undertaken without being registered as a CDM project activity is very sensitive to the 

cut-off in supply of permeate gas and does not meet the internal benchmark under any of 

the drawn scenarios. Thus this option reflects the highest risk for Engro. P4a ï Power 
generation using conventional thermal power plant based on fuel oil (RFO) is not 

affected by the supply of permeate gas and thus is the least risky alternative without 

CDM. 

Based on the results of the sensitivity analysis, the proposed project cannot be considered 
economically and financial attractive without the income from CERs sales. Only the 

CDM portion will make the proposed project activity an economically and financially 

attractive option.  

Although P4a ï Power generation using conventional thermal power plant based on fuel 

oil (RFO) presents the most stable alternative while the proposed project activity 
undertaken as CDM project activity bears the risk of dropping below the internal IRR 

benchmark if the ñworst caseò scenario would come true, at the same time this alternative 

is also identified as more attractive under normal conditions as well as the best case 

scenario.   

Step 2:   Common practice analysis 

Step 2.1:  Analyze other activities similar to the proposed project activity   

There is only one other gas field  in Pakistan, Kandanwari gas field operated by OMV, 

which uses membrane technology for natural gas purification, resulting in the generation 

of permeate gas.  



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. 

 

CDM ï Executive Board    

   
   page 26 
 

 

At Kandanwari gas field the entire quantity of the permeate gas generated (approximately 

12 MMSCFD)  is currently flared. Thus, there are no power projects of similar scale, 

fuel, and technology in operation in the national Pakistani grids utilizing permeate gas 

previously flared as the proposed project activity. 

Permeate gas is an off take from the membranes installed at the purification plant for 

converting the raw gas to pipeline quality standard gas. The permeate gas is a low heating 

value gas and from economical point of view it is not feasible to purify this gas for use as 

pipeline gas.  

The common practice for permeate gas in Pakistan is to flare it at the gas field in a torch 

as it is still done and as has been done at Quadirpur gas field for decades.  

The permeate gas utilization project is unique in Pakistan as it will convert this low 

heating value and high sulphur content permeate gas to a desirable energy source for 

electric power production, which is very much needed by the country.  

In order to utilize the entire available amount of permeate gas Engro had adopted a 
configuration of supplementary firing, which in return will have an inverse impact on the 

overall efficiency along with the high sulphur content. In this context Engro had to 

negotiate with NEPRA in order to agree on a lower electric efficiency of 45.5 % as 
compared to other projects with combined cycle efficiencies up to 50%. For this purpose 

NEPRA arranged for a second public hearing after appointing an independent consultant 

who verified the configuration efficiency of the respective combined cycle power plant. 

Due to the fact that permeate gas utilization requires additional maintenance and 

unforeseen outages, an annual allowance of 36 days for operating the power plant on 

HSD needed to be negotiated with NEPRA. 

As the permeate gas supply is from a dedicated source, which varies on an hourly basis, it 

took Engro additional efforts to convince the power purchaser to allow a tolerance band 

of +/-5% to accommodate the variation in the gas supply. 

Pakistanôs electricity mix indicates that in 2005, with over 50% of the countries power 
generation based on natural gas this was the major fuel source for electricity generation, 

followed by hydro at 30% and oil with 15.8%. During the period from 2005 to 2008 the 

share of natural gas in the electricity mix dropped below 35% in 2008 while at the same 

time the share of oil based electricity generation increased to 32.1%, and hydro power 

holding a more or less stable share of approximately 30%. 
20

 

Due to the natural gas shortage in Pakistan the share of RFO based power generation will 

increase over the next years and in this context is seen as the common practice for 

electricity production in Pakistan.  

The utilization of permeate gas in a large scale combined cycle power plant to produce 

electricity is very new and unique in Pakistan. So far no projects have been developed, 
which utilize permeate gas for energy production in a combined cycle power plant. Only 

by the additional revenues from the CDM part of the project, can the overall investment 

costs of the proposed project and its associated risks be justified.  

                                                   
20

 Pakistan Energy Yearbooks 2005,2006,2007, and 2008; Ministry of Petroleum & Natural Resources, Hydrocarbon Development Institute of 

Pakistan 
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Step 2.2:  Discuss any similar options that are occurring 

No similar activities carried out under common practice could be observed in Pakistan. 

In conclusion, for the permeate gas utilization the continuation of the current practice of 

flaring mustbe considered the most plausible baseline scenario while for the electricity 
production due to the natural gas shortage in Pakistan and the exceptional high share of 

RFO based power generation, the later is seen as the common practice for electricity 

production in Pakistan and thus is identified as the most plausible baseline scenario.  

This being said, the proposed CDM project is also proved additional.  
 

B.6.  Emission reductions: 

 
B.6.1. Explanation of methodological choices: 

>> 

Project emissions 

In accordance with AM0074 the project emissions consist of emissions from firing fossil fuels for 

auxiliary purpose in the new project power plant, the operation of the permeate gas booster station, and 

from the permeate gas transportation.  

The project emissions are calculated as follows: 

PEy = PEFC,elec,y + PEBS,y + PETR,y 

Where: 

PEy Project emissions in year y  94,327 t CO2e/yr 

PEFC,elec,y Project emissions from firing high speed diesel for 

auxiliary purpose in the new project power plant in 

year y 

61,595 t CO2/yr 

PEBS,y  Project emissions from the operation of the permeate 

gas booster station in year  

31,174 tCO2/yr 

PETR,y 

 

Project fugitive emissions from permeate gas 

transportation in year y 

1,558 tCO2/yr 

 

Project emissions from firing fossil fuels for auxiliary purpose in the new project power plant  

These emissions include CO2 emissions from the combustion of high speed diesel in the power plant for 

auxiliary purpose such as starting-up the power generation unit. As per AM0074 for the calculation of 
these emissions, the ñTool to calculate project or leakage CO2 emissions from fossil fuel combustion 

(Version 02)ò is utilized (The term PEFC,elec,y corresponds to the term PEFC,j,y in the tool).  

Project emissions from firing high speed diesel for auxiliary purpose are calculated as follows: 

PEFC,elec,y = SUM[FCHSD, y * COEFHSD,y] 

Where: 

PEFC,elec,y Project emissions from firing high speed diesel for 

auxiliary purposes in the new power plant in year y 

61,595 t CO2/yr 

FCHSD,y Quantity of high speed diesel combusted in process 
during the year y 

19,700 t/yr 
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COEFHSD,y CO2 emission coefficient of high speed diesel in year y 3.13 tCO2/t 

The CO2 emission coefficient of high speed diesel is calculated in accordance with the ñTool to calculate 

project or leakage CO2 emissions from fossil fuel combustion (Version 02)ò as follows: 

COEFHSD,y = NCVHSD,y * EFCO2,HSD,y 

Where: 

COEFHSD,y CO2 emission coefficient of high speed diesel in year y 3.13 t CO2/t 

NCVHSD,y Weighted average net calorific value of high speed 
diesel in year y  

41.8 MJ/kg 

EFCO2,HSD,y Weighted average CO2 emission factor of high speed 

diesel in year y  

0.0748 tCO2/GJ 

Project emissions from the operation of the permeate gas booster station 

Under the project activity it is required to operate a booster station in order to compensate the pressure 

drop within the permeate gas pipeline and assure the required gas pressure at the inlet of the new project 
power plant. The booster station is operated on natural gas. As per AM0074 for the calculation of these 

emissions, the ñTool to calculate project or leakage CO2 emissions from fossil fuel combustion (Version 

02)ò is utilized (The term PEBS,FF,y corresponds to the term PEFC,j,y in the tool).  

Project emissions from the operation of the permeate gas booster station are calculated in accordance with 

the ñTool to calculate project or leakage CO2 emissions from fossil fuel combustion (Version 02)ò as 

follows: 

PEBS,y = PEBS,NG,y + PEBS,EL,y 

Where: 

PEBS,y Project emissions from the operation of the permeate 

gas booster station in year y  

31,174 t CO2/yr 

PEBS,NG,y Project emissions from the use of natural gas in the 
permeate gas booster station in year y 

31,174 t CO2/yr 

PEBS,EL,y Project emission from the use of electricity in the 

permeate gas booster station in year y 

- t CO2/yr 

No additional electricity is consumed for operation of the booster station. 

The project emissions from the operation of the permeate gas booster station are calculated as follows: 

PEBS,NG,y = SUM[FCNG,j,y * COEFNG,y] 

Where: 

PEBS,NG,y Project emissions from firing natural gas in booster 

station in year y 

31,174 t CO2/yr 

FCNG,j,y Quantity of natural gas combusted in process during 

the year y 

18,604,168 m
3
/yr 

COEFNG,y CO2 emission coefficient of natural gas in year y 0.00167567 t CO2/m
3
 

CO2 emission coefficient of natural gas is calculated as follows 

COEFNG,y = wC,NG,y * 44/12 
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Where: 

COEFNG,y CO2 emission coefficient of natural gas in year y 0.00167567 t CO2/m
3
 

wC,NG,y Weighted average mass fraction of carbon in natural 
gas in year y 

0.000457 tC/m
3
 

Project fugitive emissions from permeate gas transportation  

The project emissions from permeate gas transport refer to fugitive methane emissions from all 
equipment used under the project activity to transport the permeate gas from the natural gas processing 

plant to the new project power plant, including fugitive emissions from the compressor/booster station 

and the pipeline. 

Fugitive methane emissions occurring during the transport of the permeate gas may be small, but they 

should be estimated in order to be conservative. 

Emission factors are taken from the 1995 Protocol for Equipment Leak Emission Estimates, published by 

U.S. EPA.
21

 Emissions should be determined for all relevant activities and all equipment (such as valves, 

pump seals, connectors, flanges, open-ended lines, etc).  

The U.S. EPA approach is based on average emission factors for total organic compounds (TOC). In the 

equation below, methane emissions are calculated by multiplying the methane concentration in the 
permeate gas with the appropriate emission factor from the table and then summing up the contributions 

from all pieces of equipment. 

The overall fugitive emissions from transportation of the permeate gas are calculated as follows: 

PETR,y = 1/1,000 * GWPCH4 * wCH4,PG,y * SUM[EFequipment * tequipment) 

where: 

PETR,y 

 

Project fugitive emissions from permeate gas 

transportation in year y 

1,558 tCO2/y 

GWPCH4 Global warming potential of methane 21 tCO2-

eq/tCH4 

wCH4,PG,y Average mass fraction of methane in the permeate gas 

in year y 

0.455 Kg tCH4/kg 

permeate 

gas 

EFequipment The appropriate emission factor  See table 

below 

Kg TOC 

/hour/equip. 

tequipment The operation time of the equipment in hours per 

applicable monitoring period 

5,265 h 

All data for gas volumes in all equations should be converted to common standard temperature and pressure 

values. The default density of methane at 0 degree Celsius and 1 atm is 0.0007168 t CH4 / m3. 

                                                   
21

 Please refer to document EPA-453/R-95-017 at www.epa.gov/ttn/chief/efdocs/equiplks.pdf 
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Baseline Emissions  

Baseline emissions are calculated by multiplying the amount of electricity generated in the project plant 

(EGPJ,y) with the baseline CO2 emission factor for electricity (EFBL,CO2,y) in accordance with approved 

methodology AM0074, as follows: 

BEy = EGPJ,y x EFBL,CO2,y   

Where: 

BEy Baseline emissions in year y 257,270 t CO2/yr 

EGPJ,y Electricity generated in the project plant in year y  1,139,501 MWh/yr 

EFBL,CO2,y Baseline CO2 emission factor for electricity generation 

in year y  

0.226 tCO2/MWh 

AM0074 states thatòfor construction of potentially large new power capacity additions under the CDM, 
there is a considerable uncertainty relating to which type of other power generation is substituted by the 
power generation of the project plant. As a result of the project, the construction of a power plant using 

an alternative power generation technology could be avoided, or the construction of a series of other 

power plants could simply be delayed. Furthermore, if the project were installed sooner, than these other 
plants might have been constructed, its near-term impact could be largely to reduce electricity generation 

in existing plants. This depends on many factors and assumptions (e.g. whether there is a supply deficit) 

that are difficult to determine and that change over time.ò 

As per approved methodology AM0074 in order to address this uncertainty in a conservative manner, 

project participants shall use as CO2 emission factor for electricity (EFBL,CO2,y) the lowest emission factor 

among the following three options: 

Option 1: 

The build margin, calculated according to the latest approved version of the ñTool to calculate the 

emission factor for an electricity system (Version 01.1)ò (calculations attached in Annex 5: Grid factor); 

Option 2:  
The combined margin, calculated according to the latest approved version of the ñTool to calculate the 

emission factor for an electricity system (Version 01.1)ò, using a 50/50 OM/BM weight (calculations 

attached in Annex 5: Grid factor); 

Option 3:  

The emission factor of the technology and fuel identified as the most likely baseline scenario under the 

ñProcedure to select the most plausible baseline scenario and demonstrate additionalityò.  

 

Equipment Emission factor No

type (kg/hour/equipment item) 

for TOC

Valves 5,50E-03 3

Pump seals 2,40E-03 4

Others 8,80E-03

Connectors 2,00E-04

Flanges 3,90E-04 24

Open-ended lines 2,00E-03
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Option 1 & 2: Grid emission factor determination 

Determination of both the Build Margin (BM) and the Combined Margin (CM) Emission Factor for the 

relevant power grid in Pakistan is carried out in accordance with the ñTool to calculate the emission factor 

for an electricity system (Version 01.1)ò. 

General aspects regarding the power grid(s) in Pakistan 

There exist two power grids in Pakistan, of which one is supplying the Karachi area (KESC grid) and the 
other one covering most of the remaining part of the country (WAPDA grid). There has not been any 

export of electricity in the past years. In fact, Pakistan does face a severe shortage in power supply which 

is also indicated by several ñrentalò power plant projects currently being implemented. This shortage is 
especially severe within the Karachi area, resulting in electricity transfers usually occurring in one 

direction only, from the WAPDA grid to the KESC grid.        

Step 1. Identify the relevant electric power system 

Following step 1 of the ñTool to calculate the emission factor for an electricity system (Version 01.1)ò for 

the purpose of determining the electricity emission factors (BM and CM), the respective project 

electricity system was defined by the spatial extent of the power plants that are physically connected 
through transmission and distribution lines to the project activity. In the actual case this is true for the 

whole of the WAPDA power grid including all connected power plants. 

Step 2. Select an operating margin (OM) method 

Since low-cost/must-run resources in Pakistan as well as in the WAPDA grid constitute less than 50% of 

total grid generation in both the average of the five most recent years and based on long-term averages for 

hydroelectricity production, the simple OM method was chosen for determination of the Operating 

Margin (OM) grid emission factor.  

It should be noted that for the purpose of calculating the emission reduction potential of the project 

activity (A.4.4 ñEstimated amount of emission reductions over the chosen crediting periodò) the data 

vintage ñEx ante optionò consisting of a 3-year generation-weighted average, based on the most recent 
data available at the time of submission of the CDM-PDD to the DOE for validation, without requirement 

to monitor and recalculate the emissions factor during the crediting period was used, since this approach 

is backed by currently existing real generation data.  However, for the calculation of actual emission 

reductions throughout the real crediting period the ñEx-post optionò according to which actual data for 
the year in which the project activity displaces grid electricity, requiring the emissions factor to be 

updated annually during monitoring is chosen. The financial analysis under B4. ñDescription of how the 

anthropogenic emissions of GHG by sources are reduced below those that would have occurred in the 
absence of the registered CDM project activity (assessment and demonstration of additionality)ò takes 

projections referring to the later approach into consideration.   

Step 3. Calculate the operating margin emission factor according to the selected method 

(a) Simple OM 

The simple OM emission factor is calculated as the generation-weighted average CO
2 
emissions per unit 

net electricity generation (tCO2/MWh) of all generating power plants serving the system, not including 

low-cost / must-run power plants / units. Due to the fact that no individual fuel consumption data for each 

power plant / generation unit nor respective average efficiency values are  publicly available option C is 
used, while considering only nuclear and renewable power generation (including hydro power) as low-
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cost / must-run power sources. The quantity of electricity supplied to the grid by these low cost / must run 

sources is available through the Pakistan Energy Yearbooks , which presents a comprehensive national 

statistic on power and energy issues on the national level and have been available for several years now, 

providing a reliable source of official data made available to the public. 

For using Option C the tool requires data on the total net electricity generation of all power plants 

serving the system and the fuel types and total fuel consumption of the project electricity system. The 

Energy Yearbooks provide data on the total net electricity generation of all power plants serving the both 
grids in Pakistan as well as the total fuel consumption for national power generation, both distinguished 

by type of fuel.  

Option C 

Determination of the operating margin grid emission factor under Option C following the tool is to be 

performed according to the below formula:  

 
Where: 

EF
grid,OMsimple,y

 Simple operating margin CO
2 
emission factor in year y (tCO

2
/MWh) 

FC
i,y

 Amount of fossil fuel type i consumed in the project electricity system in year y 
(mass or volume unit) 

NCV
i,y

 Net calorific value (energy content) of fossil fuel type i in year y (GJ / mass or 

volume unit) 

EF
CO2,i,y

 CO
2 
emission factor of fossil fuel type i in year y (tCO

2
/GJ) 

EG
y
 Net electricity generated and delivered to the grid by all power sources serving the 

system, not including low-cost / must-run power plants / units, in year y (MWh) 

i All fossil fuel types combusted in power sources in the project electricity system in 

year y 

y Either the three most recent years for which data is available at the time of 
submission of the CDM-PDD to the DOE for validation (ex ante option) or the 

applicable year during monitoring (ex post option), following the guidance on data 

vintage in step 2 

Due to the fact that the used data source (Pakistan Energy Yearbooks 2006-2008) provides respective 
information on ñFUEL CONSUMPTION FOR THERMAL POWER GENERATIONò in TOE (ton of oil 
equivalent) a unit of energy, which can directly be converted into GJ or TJ (conversion factor = 41.868 

TOE/GJ) and thus being equivalent to the term FCi,y x NVCi,y in the original formula, the relevant formula 

is reduced to: 

EFgrid,OMsimple,y = ECi,y *  EFCO2,I,y / EGy 

Where: 

EF
grid,OMsimple,y 

 Simple operating margin CO
2 
emission factor in year y (tCO

2
/MWh)  

EC
i,y 

 Energy Consumption (primary) of fossil fuel type i consumed in the project 
electricity system in year y (TJ)  

EF
CO2,i,y 

 CO
2 
emission factor of fossil fuel type i in year y (tCO

2
/TJ)  
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EG
y 
 Net electricity generated and delivered to the grid by all power sources serving the 

system, not including low-cost / must-run power plants / units, in year y (MWh)  

i  All fossil fuel types combusted in power sources in the project electricity system in 

year y  

y  Either the three most recent years for which data is available at the time of 
submission of the CDM-PDD to the DOE for validation (ex ante option). Please note: 

will be the applicable year during monitoring (ex post option), following the guidance 

on data vintage in step 2, during project operation.   

 

The CO2 Emission Factors (EFgrid,OMsimple,y) for respective fossil fuel types are chosen according to the 

ñ2006 IPCC  Guidelines on National GHG Inventoriesò lower end of 95% confidence interval from Table 

1.4, Chapter1, Vol. 2 (Energy).  

As to provide for a conservative approach the following Emission Factors were chosen for Coal, Oil and 

Gas, as the representative fossil fuels for power generation in Pakistan: 

Coking Coal 87,300 kg/TJ 

Residual Fuel Oil 75,500 kg/TJ 

Natural Gas 54,300 kg/TJ 

Since the primary energy consumption figures for thermal power generation per fuel type as well as total 
electricity generation numbers are given for the whole of Pakistan, these were adjusted in order to be 

representative for the WAPDA grid. For this purpose individual power plant data on electricity generation 

distinguished by fuel types along with default values for average power plant efficiencies as provided in 
Annex I of the ñTool to calculate the emission factor for an electricity system (Version 01.1)ò were used 

as to back-calculate the amount of fuel energy consumed by those power plants supplying to the KESC 

grid. Both, the total electricity generation of the KESC power plants as well as the respective primary 

energy consumption distinguished by fuel types were deducted from the overall numbers for the whole of 

Pakistan, resulting in representative figures for the WAPDA grid.  

Based on this proceeding the following operating margin emission factors were calculated for the three 

most recent years for which respective data is available: 

EF
grid,OMsimple,2006

  0.5956 tCO2/MWh 

EF
grid,OMsimple,2007

  0.6412 tCO2/MWh 

EF
grid,OMsimple,2008

 0.6558 tCO2/MWh 

The three year average operating margin emission factor amounts to: 

EF
grid,OMsimple,2006-2008

 0.6308 tCO2/MWh 

A detailed calculation including all relevant steps, figures and references is presented in Annex 5: Grid 

factor. 

Step 4. Identify the cohort of power units to be included in the build margin  

According to the tool the sample group of power units m used to calculate the build margin consists of 

either:  

(a) The set of five power units that have been built most recently, or  
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(b) The set of power capacity additions in the electricity system that comprise 20% of the system 

generation (in MWh) and that have been built most recently.  

Project participants should use the set of power units that comprises the larger annual generation. 

In terms of vintage of data the tool allows project participants to choose between one of the following two 

options:  

Option 1. For the first crediting period, calculate the build margin emission factor ex-ante based on 

the most recent information available on units already built for sample group m at the time of CDM-

PDD submission to the DOE for validation.  

Option 2. For the first crediting period, the build margin emission factor shall be updated annually, 
ex-post, including those units built up to the year of registration of the project activity or, if 

information up to the year of registration is not yet available, including those units built up to the 

latest year for which information is available.  

For the purpose of calculating the emission reduction potential of the project activity (estimate on 

emission reductions in the PDD under Annex 5: Grid factor) the data vintage ñEx ante option (Option 1)ò 

is used since due to its nature relevant data for option 2 is not yet available. However, for the calculation 

of actual emission reductions throughout the real crediting period of the project the ñEx-post option 

(Option 2)ò, requiring annual determination of the build margin during monitoring of the project activity 

is chosen. Itôs noted that the financial analysis under B4. ñDescription of how the anthropogenic 

emissions of GHG by sources are reduced below those that would have occurred in the absence of the 

registered CDM project activity (assessment and demonstration of additionality)ò takes respective 

projections based on the Option 2 approach into consideration.   

Step 5. Calculate the build margin emission factor  

The build margin emissions factor is the generation-weighted average emission factor (tCO
2
/MWh) of all 

power units m during the most recent year y for which power generation data is available, calculated as 

follows: 

 

EF
grid,BM,y

 Build margin CO
2 
emission factor in year y (tCO

2
/MWh) 

EG
m,y

 Net quantity of electricity delivered to the grid by power unit m in year y (MWh) 

EF
EL,m,y

 CO
2 
emission factor of power unit m in year y (tCO

2
/MWh) 

m Power units included in the build margin 

y Most recent historical year for which power generation data is available 

The CO
2 
emission factor of each power unit m (EF

EL,m,y
) should be determined following the guidance in 

the tool under step 3 (a) for the simple OM, using options B1, B2 or B3, using for y the most recent 
historical year for which power generation data is available, and using for m the power units included in 

the build margin. 
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The build margin emission factor for 2008 was determined accordingly, based on the information 

provided through the Pakistan Energy Yearbooks 2001 to 2008. Individual power plant data on electricity 

generation and auxiliary electricity consumption, resulting in NET electricity supplied to the grid, was 
used for determining the set of power capacity additions in the electricity system that comprise 20% of the 

system generation (in MWh) and that have been built most recently, since this represents the set of power 

units that comprises the larger annual generation compared to the set of five power units that have been 

built most recently. 

Based on the individual NET electricity supply to the grid and using the respective default values for 

average power plant efficiencies as provided in Annex I of the ñTool to calculate the emission factor for 

an electricity system (Version 01.1)ò the amount of fuel energy consumed by each power plant / unit is 

calculated. Applying the same CO
2 

emission factors as determined under step 3 for the respective fuel 

type(s) used by each power unit results in the individual CO2 emissions related to its NET electricity 
supply to the grid. Knowing the total NET electricity supplied to the grid by the whole set of power plants 

/ units as well as the total amount of related CO2 emissions in 2008, the respective build margin emission 

factor can be calculated resulting in: 

EF
grid,BM,2008

 0.2258 tCO2/MWh 

A detailed calculation including all relevant steps, figures and references is presented in Annex 5: Grid 

factor. 

Step 6. Calculate the combined margin emissions factor 

Following the procedure according to the ñTool to calculate the emission factor for an electricity system 

(Version 01.1)ò the combined margin (CM) emission factor calculates to: 

EF
grid,CM,2008

  =   EF
grid,OM,2008

 * W
OM

  +  EF
grid,BM,2008

 *  W
BM

          

         =  0.6308 tCO2/MWh  *  0.5  +  0.2258 tCO2/MWh  *  0.5  

  =  0.4283 tCO2/MWh 

Option 3:  

The emission factor of the technology and fuel identified as the most likely baseline scenario under the 

ñProcedure to select the most plausible baseline scenario and demonstrate additionalityò is calculated as 

follows: 

EFBL,CO2,y = 3.6 * COEFBL/ɖBL  

Where: 

EFBL,CO2,y Baseline CO2 emission factor for electricity generation 
in year y  

0.615 tCO2/MWh 

COEFBL Emission coefficient for fuel oil 0.0774 tCO2/GJ 

ɖBL Energy efficiency of baseline power plant 45.3 % 

Conclusion of the emission factor determination 

The following emission factors are calculated based on the procedure for the respective option: 

Option 1: 0.226 tCO2/MWh 

Option 2: 0.428 tCO2/MWh 
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Option 3: 0.615 tCO2/MWh 

Option 1 results in the lowest emission factor and thus must be considered as the relevant CO2 emission 

factor for electricity (EFBL,CO2,y). 

Leakage 

As per AM0074 no leakage emissions are considered. 

 

B.6.2.  Data and parameters that are available at validation: 

(Copy this table for each data and parameter) 

Data / Parameter: EFequipment 

Data unit: kg gas / hour  

Description: Emission factor  

Source of data to be 
used: 

EPA-453/R-95-017 

Value of data applied 

for the purpose of 

calculating expected 
emission reductions in 

section B.5 

 
Description of 

measurement methods 
and procedures to be 

applied: 

- 

QA/QC procedures to 

be applied: 

- 

Any comment: - 

 

Data / Parameter: GWPCH4 

Data unit: tCO2-eq/tCH4 

Description: Global warming potential for CH4 valid for the commitment period 

Source of data used: IPCC 

Value applied: 21 for the first commitment period. Shall be updated according to any future 

COP/MOP decisions 

Justification of the 
choice of data or 

description of 

measurement methods 
and procedures actually 

applied : 

- 

Any comment: - 

 
 

 

Equipment Emission factor No

type (kg/hour/equipment item) 

for TOC

Valves 5,50E-03 3

Pump seals 2,40E-03 4

Others 8,80E-03

Connectors 2,00E-04

Flanges 3,90E-04 24

Open-ended lines 2,00E-03
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Data / Parameter: EC
i,y

  (as replacement for term ñFCi,y x NVCi,yò) 

Data unit: TOE,  TJ 

Description: Energy Consumption (primary) of fossil fuel type i consumed in the project 

electricity system (WAPDA grid) in year y (in TJ) 

Source of data used: Pakistan Energy Yearbook 2006, 2007, and 2008, Ministry of Petroleum & 
Natural Resources, Hydrocarbon Development Institute of Pakistan 

Value applied:  

 
 

Justification of the 

choice of data or 

description of 

measurement methods 
and procedures actually 

applied : 

The respective numbers taken from the available national energy statistics in 
Pakistan (Pakistan Energy Yearbooks) are given in TOE (ton of oil equivalent), 

a unit of energy, which can be directly converted into TJ (conversion factor = 

41.868 TOE/TJ) and thus being equivalent to the term FCi,y x NVCi,y in the 

original formula. This reduces the relevant formula to: 

EFgrid,OMsimple,y = ECi,y *  EFCO2,I,y / EGy 

Any comment: Note that EC
i,y

  serves as replacement for the term ñFCi,y x NVCi,yò in the 

original formula according to the ñTool to calculate the emission factor for an 
electricity system (Version 01.1)ò. As a consequence the parameters ñFCi,yò 

and òNVCi,yñ are not used or referred to. 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

ECcoal,2006  = 2,797 TJ ECcoal,2007  = 3,079 TJ

ECoil,2006  = 141,477 TJ ECoil,2007  = 244,300 TJ

ECgas,2006  = 351,918 TJ ECgas,2007  = 303,435 TJ

ECcoal,2008  = 3,038 TJ

ECoil,2008  = 255,692 TJ

ECgas,2008  = 297,871 TJ
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Data / Parameter: EF
CO2,i,y

 and EF
CO2,m,i,y

  

Data unit: kgCO2/TJ 

Description: CO
2 
emission factor of fossil fuel type i in year y 

Source of data used: 2006 IPCC  Guidelines on National GHG Inventoriesò lower end of 95% 

confidence interval from Table 1.4, Chapter1, Vol. 2 (Energy) 

Value applied:  

 
 

Justification of the 

choice of data or 
description of 

measurement methods 

and procedures actually 
applied : 

Default emission factors have been used since respective individual power plant 

data is not available.    

Any comment: Default values have been applied for exemplary ex-ante grid emission factor 

determination as to provide for respective estimation of emission reductions for 

the PDD. However, the actual emission factor determination will be carried out 
annually ñex-postò during monitoring of the project activity and throughout the 

whole crediting period. The ñex-postò approach will either refer to the default 

values presented in the ñIPCC Guidelines on National GHG Inventoriesò or 
alternatively utilize real power plant data, depending on if such is available at 

that point in time.    

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

EFCO2,coal,2006-2008  = 87,300 kgCO2/TJ

EFCO2, oil,2006-2008  = 75,500 kgCO2/TJ

EFCO2,gas,2006-2008  = 54,300 kgCO2/TJ
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Data / Parameter: EG
m,y

 

Data unit: MWh 

Description: Net quantity of electricity delivered to the grid by power unit m in year y 

Source of data used: Pakistan Energy Yearbook 2006, 2007, and 2008, Ministry of Petroleum & 

Natural Resources, Hydrocarbon Development Institute of Pakistan 

Value applied:  

 
 

Justification of the 

choice of data or 

description of 
measurement methods 

and procedures actually 

applied : 

Individual NET power generation data is not available as such in the ñPakistan 

Energy Yearbooksò, but is derived from the numbers for gross generation 

deducting auxiliary consumption.   

Any comment: - 

 

Data / Parameter: EGy 

Data unit: MWh 

Description: Net electricity delivered to the grid by all power sources serving the system, not 
including low-cost / must-run power plants / units, in year y 

Source of data used: Pakistan Energy Yearbook 2006, 2007, and 2008, Ministry of Petroleum & 

Natural Resources, Hydrocarbon Development Institute of Pakistan 

Value applied:  

 
Justification of the 

choice of data or 

description of 
measurement methods 

and procedures actually 

applied : 

Total power generation data in the ñPakistan Energy Yearbooksò, is only 

available for the whole of Pakistan, thus individual power plant data is used to 

deriverespective numbers forthe relevant WAPDA grid (Totalnet generation of 
all KESC power plants is deducted from the total generation for the whole of 

Pakistan).   

Any comment: - 

Bikki 679 GWh

GE 749 GWh

Ghazi Brotha 6,574 GWh

Liberty 1,589 GWh

Chashma 987 GWh

Jagran 129 GWh

Uch Power 4,263 GWh

Japan Power 506 GWh

Saba Power 819 GWh

Thermal Power Generation all of Pakistan (GWh)

Total 

Auxilliary 

Power

NET 

Electricity 

Relevant NET 

supplied to 

WAPDA grid

2006 60,283 3,155 57,128 47,273

2007 63,972 3,306 60,666 51,580

2008 63,877 3,343 60,534 51,163
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Data / Parameter: ɖm,y 

Data unit: % 

Description: Energy efficiency of grid power plants based on fuel type m in year y 

Source of data used: Tool to calculate the emission factor for an electricity system (Version 01.1)  

Value applied:  

 
 

Justification of the 
choice of data or 

description of 

measurement methods 
and procedures actually 

applied : 

Default emission factors are used since respective individual power plant data is 
not consistently available. Moreover using default values is considered to be 

conservative.   

Any comment: Default values have been applied for exemplary ex-ante grid emission factor 

determination as to provide for respective estimation of emission reductions for 
the PDD. However, the actual emission factor determination will be carried out 

annually ñex-postò during monitoring of the project activity and throughout the 

whole crediting period. The ñex-postò approach will either refer to the default 
values presented in the table above or alternatively utilize real power plant data, 

depending on if such is available at that point in time.    
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Data / Parameter: ɖBL 

Data unit: % 

Description: Energy efficiency of baseline power plant 

Source of data used: Reference RFO Power Plant Nishat Chunian taken from Nishat Chunian Ltd. 
Tariff Petition to PPIB, January 2007 

Value applied: 45.3 

Justification of the 

choice of data or 
description of 

measurement methods 

and procedures actually 
applied : 

- 

Any comment: - 

Data / Parameter: COEFBL 

Data unit: tCO2/GJ 

Description: Emission coefficient for residual fuel oil 

Source of data used: IPCC default value 

Value applied: 0.078 

Justification of the 

choice of data or 
description of 

measurement methods 

and procedures actually 
applied : 

- 

Any comment: - 

 

B.6.3  Ex-ante calculation of emission reductions: 

>> 
As per approved methodology AM0074 the emission reductions are calculated as the difference between 

baseline and project emissions. No leakage emissions occur. 

ERy = BEy - PEy 

Where: 

ERy Emission reductions in year y 162,943 t CO2/yr 

BEy Baseline emissions in year y 257,270 t CO2/yr 

PEy Project emissions in year y 94,327 t CO2/yr 
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B.6.4 Summary of the ex-ante estimation of emission reductions: 

>> 

Year Estimation of 

project activity 

emissions 

(tonnes of CO2 e) 

Estimation of 

baseline emissions  

(tonnes of CO2 e) 

Estimation of 

leakage 

(tones of CO2 e) 

Estimation of 

overall emission 

reductions  

(tones of CO2 e) 

1 94,327 257,270 - 162,943 

2 94,327 257,270 - 162,943 

3 94,327 257,270 - 162,943 

4 94,327 257,270 - 162,943 

5 94,327 257,270 - 162,943 

6 94,327 257,270 - 162,943 

7 94,327 257,270 - 162,943 

8 94,327 257,270 - 162,943 

9 
N/A 

10 

Total 
 (tonnes of CO2 e) 754,616 2,058,158 - 1,303,542 

 

B.7 Application of the monitoring methodology and description of the monitoring plan: 

 

B.7.1 Data and parameters monitored: 

(Copy this table for each data and parameter) 

 

Data / Parameter: EGPJ,y 

Data unit: MWh 

Description: Net quantity of electricity generated in the project plant  

Source of data to be 

used: 

Electricity meter 

Value of data applied 
for the purpose of 

calculating expected 

emission reductions in 
section B.5 

1,139,501 

Description of 

measurement methods 

and procedures to be 
applied: 

Data is measured using accurate and regularly calibrated electricity meter 

QA/QC procedures to 

be applied: 

Metered net electricity generation is cross checked with receipts from sales 

Any comment: Applied value: Taken from Tariff Petition 
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Data / Parameter: EFBL,CO2,y 

Data unit: tCO2/MWh 

Description: Baseline CO2 emission factor for electricity generation  

Source of data to be 
used: 

As per procedures presented in AM0074 and the ñTool to calculate the emission 
factor for an electricity system (Version 01.1)ò 

Value of data applied 
for the purpose of 

calculating expected 

emission reductions in 

section B.5 

0.226 

Description of 

measurement methods 

and procedures to be 
applied: 

As per procedures presented in AM0074 and the ñTool to calculate the emission 

factor for an electricity system (Version 01.1)ò 

QA/QC procedures to 

be applied: 

- 

Any comment: The above value is the result of the exemplary ex-ante grid emission factor 
determination as to provide for respective estimation of emission reductions for 

the PDD. However, the actual emission factor determination will be carried out 

annually ñex-postò during monitoring of the project activity and throughout the 

whole crediting period according to AM0074  and the ñTool to calculate the 
emission factor for an electricity system (Version 01.1)ò. 

 

Data / Parameter: FCHSD,j,y 

Data unit: T 

Description: Quantity of high speed diesel combusted in power plant 

Source of data to be 

used: 

Onsite measurements 

Value of data applied 

for the purpose of 

calculating expected 
emission reductions in 

section B.5 

19,700 

Description of 

measurement methods 
and procedures to be 

applied: 

Data is measured using an accurate and regularly calibrated flow meter 

QA/QC procedures to 

be applied: 

The consistency of metered fuel consumption quantities is cross-checked by 

an annual energy balance that is based on purchased quantities and stock 
changes. 

Any comment: Applied value: Taken from Tariff Petition 
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Data / Parameter: NCVHSD,y 

Data unit: MJ/kg 

Description: Weighted average net calorific value of high speed diesel  

Source of data to be 
used: 

Measurements by the project participant 

Value of data applied 

for the purpose of 
calculating expected 

emission reductions in 

section B.5 

41.8 

Description of 
measurement methods 

and procedures to be 

applied: 

Measurements undertaken in line with national and international fuel standards 

QA/QC procedures to 
be applied: 

It will be verified if the values are within the uncertainty range of the IPCC 
default values as provided in Table 1.2, Vol. 2 of the 2006 IPCC Guidelines. If 

the values fall below this range additional information will be collected from the 

testing laboratory to justify the outcome or additional measurements will be 
conducted.  

Any comment: Applied value: Taken from Tariff Petition 

 

Data / Parameter: EFCO2,HSD,y 

Data unit: tCO2/GJ 

Description: Weighted average CO2 emission factor of high speed diesel  

Source of data to be 

used: 

IPCC default values at the upper limit of the uncertainty at a 95% confidence 

interval as provided in table 1.4 of Chapter1 of Vol. 2 (Energy) of the 2006 IPCC 

Guidelines on National GHG Inventories. 

Value of data applied 

for the purpose of 

calculating expected 
emission reductions in 

section B.5 

0.0748 

Description of 

measurement methods 
and procedures to be 

applied: 

- 

QA/QC procedures to 

be applied: 

- 

Any comment: - 

 

 

 

 

 

 

 

 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03.1. 

 

CDM ï Executive Board    

   
   page 45 
 

 

Data / Parameter: FCNG,j,y 

Data unit: m
3
 

Description: Quantity of natural gas combusted in process  

Source of data to be 
used: 

Onsite measurements 

Value of data applied 

for the purpose of 
calculating expected 

emission reductions in 

section B.5 

21,704,863 

Description of 
measurement methods 

and procedures to be 

applied: 

Data is measured using an accurate and regularly calibrated flow meter 

QA/QC procedures to 
be applied: 

The consistency of metered fuel consumption quantities is cross-checked by 
an annual energy balance that is based on purchased quantities  

Any comment: Applied value: Estimates provided by OGDCL (Gas field operator)  

 

Data / Parameter: wC,NG,y 

Data unit: t/m
3
 

Description: Weighted average mass fraction of carbon in natural gas in year y 

Source of data to be 

used: 

Values provided by the fuel supplier in invoices 

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 
section B.5 

0.000457 

Description of 

measurement methods 

and procedures to be 
applied: 

Measurements undertaken in line with national and international fuel standards 

QA/QC procedures to 

be applied: 

It will be verified if the values are within the uncertainty range of the IPCC 

default values as provided in Table 1.2, Vol. 2 of the 2006 IPCC Guidelines. If 
the values fall below this range additional information will be collected from the 

testing laboratory to justify the outcome or additional measurements will be 

conducted. 

Any comment: Applied value: Estimates provided by OGDCL (Gas field operator) 
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Data / Parameter: wCH4,PG,y 

Data unit: kg tCH4/kg permeate gas 

Description: Average mass fraction of methane in the permeate gas in year y 

Source of data to be 
used: 

Actual measurements 

Value of data applied 

for the purpose of 
calculating expected 

emission reductions in 

section B.5 

0.455 

Description of 
measurement methods 

and procedures to be 

applied: 

Measurements are carried out using standardized methods  

QA/QC procedures to 
be applied: 

The equipment for carrying out the chemical analysis is regularly calibrated in 
accordance with manufacture requirements. The mass fraction of methane is 

cross checked with previous monthsô data as well as with the owner of the gas 

processing plant 

Any comment: Applied value: Taken from Tariff Petition 

 

Data / Parameter: tequipment 

Data unit: h  

Description: The operation time of the equipment in hours per applicable monitoring period  

Source of data to be 

used: 

Plant records 

Value of data applied 

for the purpose of 
calculating expected 

emission reductions in 

section B.5 

5,265 

Description of 
measurement methods 

and procedures to be 

applied: 

- 

QA/QC procedures to 

be applied: 

Time of use meters is regularly calibrated in accordance with manufacture 

requirements.  

Any comment: The pipeline transporting the permeate gas to the new power plant will be 

measured for the hours of its operation providing the required data to estimate the 
fugitive emissions from the pipe over the course of the baseline year. 
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Data / Parameter: EF
CO2,i,y

 and EF
CO2,m,i,y

  

Data unit: kgCO2/TJ 

Description: CO
2 
emission factor of fossil fuel type i in year y 

Source of data to be 

used: 

2006 IPCC  Guidelines on National GHG Inventoriesò lower end of 95% 

confidence interval from Table 1.4, Chapter1, Vol. 2 (Energy) or individual 

power plant data if such is available at the point in time 

Value of data applied 

for the purpose of 

calculating expected 

emission reductions in 
section B.5 

 

 
 

Description of 
measurement methods 

and procedures to be 

applied: 

Default emission factors are likely to be used since it is expected that respective 
individual power plant data will is not available. However, if available individual 

power plant data will be the preferred data source.     

QA/QC procedures to 
be applied: 

- 

Any comment: The actual emission factor determination will be carried out annually ñex-postò 

during monitoring of the project activity and throughout the whole crediting 
period using either default values presented in the ñIPCC Guidelines on National 

GHG Inventoriesò or alternatively utilizes real power plant data, depending on if 

such is available at that point in time.    

 

Data / Parameter: EG
m,y

 

Data unit: MWh 

Description: Net quantity of electricity delivered to the grid by power unit m in year y 

Source of data to be 

used: 

Future ñPakistan Energy Yearbooksò, Ministry of Petroleum & Natural 

Resources, Hydrocarbon Development Institute of Pakistan 

Value of data applied 
for the purpose of 

calculating expected 

emission reductions in 
section B.5 

 
Refer to Annex 5 

 

Description of 

measurement methods 

and procedures to be 
applied: 

Individual NET power generation data is not available as such in the ñPakistan 

Energy Yearbooksò, but is to be derived from the numbers for GROSS 

generation deducting auxiliary consumption.   

QA/QC procedures to 

be applied: 

- 

Any comment: Respective future data will most likely be available through the annual ñPakistan 
Energy Yearbooksò, however, if available individual power plant data will be the 

preferred data source. For the purpose of the investment analysis in the PDD 

future projections on this parameter have been calculated.   

 
 

 

EFCO2,coal,2006-2008  = 87,300 kgCO2/TJ

EFCO2, oil,2006-2008  = 75,500 kgCO2/TJ

EFCO2,gas,2006-2008  = 54,300 kgCO2/TJ
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Data / Parameter: ɖm,y 

Data unit: % 

Description: Energy efficiency of grid power plants based on fuel type m in year y 

Source of data to be 
used: 

Tool to calculate the emission factor for an electricity system (Version 01.1) 

Value of data applied 

for the purpose of 
calculating expected 

emission reductions in 

section B.5 

 

 
 

Description of 

measurement methods 

and procedures to be 
applied: 

Default emission factors are used since respective individual power plant data is 

not consistently available. Moreover using default values is considered to be 

conservative.   

QA/QC procedures to 

be applied: 

- 

Any comment: The actual emission factor determination will be carried out annually ñex-postò 
during monitoring of the project activity and throughout the whole crediting 

period. The ñex-postò approach will either refer to the default values presented in 

the above table or alternatively utilize real power plant data, depending on if such 

is available at that point in time.    

 

B.7.2 Description of the monitoring plan: 

>> 

A comprehensive Monitoring Management and Quality Assurance System will be developed and 

implemented for the proposed project activity and a respective Monitoring manual will be elaborated.  

Engro will appoint a CDM Manager to be responsible for all data monitoring, acquisition, and recording 

for CDM purposes. Staff will be trained in the operation of all monitoring equipment and all readings will 

be taken in a systematic and transparent manner under the supervision of the management.  

Quality control and assurance procedures will be prepared and implemented for data monitoring as it will 

be outlined in the respective Monitoring Management Manual, which will be developed. A database will 

be maintained to record all relevant data in accordance with the monitoring requirements.  

The management team will review the data achieved and submit a complete set of documentation, which 

indicates the calculation procedure as well as the ex post emission reduction estimate, to the general 
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manager on a regular basis. In addition to the internal verification by the general manager this 

documentation will also be verified externally by an independent Designated Operational Entity (DOE) 

on a periodical basis.  
 

B.8 Date of completion of the application of the baseline study and monitoring methodology and 

the name of the responsible person(s)/entity(ies) 

>> 
The baseline study and monitoring methodology was carried out in November/December 2007 and 

completed in January 2009 (AM0074 approved November 28
th
, 2008). 

The baseline and monitoring methodology was prepared by: 

Mr. Thomas Bosse Borges 

Grue & Hornstrup A/S 

Nupark 51 

7500 Holstebro 
Denmark 

Tel: +45 9610 1341 

Fax:  +45 9610 1349 

e-mail:  tbb@g-h.dk     

Mr. Volker Schmidt 

Grue & Hornstrup A/S 

Nupark 51 
7500 Holstebro 

Denmark 

Tel: +45 9610 1335 

Fax:  +45 9610 1349 

e-mail: vs@g-h.dk 

Guidance and review provided by: 

Mr. Douglas Marett         

e-mail: dam@g-h.dk,  

and Engro Chemical Pakistan Limited, which is also a project participant listed in Annex 1. 
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SECTION C.  Duration of the project activity  / crediting period  

 

C.1 Duration of the project activity : 

 

 C.1.1. Starting date of the project activity:  

>> 

October 4
th
, 2007  

 

 C.1.2. Expected operational lifetime of the project activity: 

>> 

25 years 

 

C.2 Choice of the crediting period and related information:  

 

 C.2.1. Renewable crediting period 

 

  C.2.1.1.   Starting date of the first crediting period:  

>> 

Not applicable 

 

  C.2.1.2.  Length of the first crediting period: 

>> 
Not applicable 

 

 C.2.2. Fixed crediting period:  

 

  C.2.2.1.  Starting date: 

>> 

December 1
st
, 2009 (or the date of registration, whichever is later) 

 

  C.2.2.2.  Length:  

>> 

10 Years 
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SECTION D.  Environmental impacts 

>> 

D.1. Documentation on the analysis of the environmental impacts, including transboundary 

impacts:  

>> 

The project activity obtained all environmental clearances as applicable in Pakistan. An environmental 

impact assessment (EIA) was carried out for this project activity for submission to regulatory agencies. 

The study has been carried out using a standard environmental assessment methodology, in accordance 

with national and international environmental guidelines. The contents of the assessment report is 

conform to the environmental guidelines of the Pakistan Environmental Protection Agency (Pak-EPA).  

Description of the Environment 

The project area is located in the sedimentary Southern Indus Basin south of the Sukkur Riftðthe divide 

between the Central and Southern Indus Basins. The project location is surrounded by cultivated land. 
Soil types range from dark brown sandy loam in most places to light-brown sand in others. The areaôs 

land mass is generally flat, with parcels of some minor undulations in some places. 

The proposed plant site is on the left bank of the Indus River. The main canals in the area are the Ghotki 

Feeder Canal. Other smaller canals include the Band Wah and Dingra Wah.  

The groundwater aquifers in the project area are described as moderately thick and extensive with a 
potential yield of between 100 and 150 m3/h (Survey of Pakistan, 1989). Because of their proximity to 

the Indus River, salinity in the groundwater is low (less than 1,000 mg/l). The water table in the project 

area is shallow (less than 2 m). The depth of the water table varies significantly during the year with the 

field irrigation regime and changes in flow in the Indus River and the canals (Nazir, 1993). 

The climate of the project area is broadly described as hot and arid. The project area receives 
approximately 88 mm of rain annually (Pakistan Meteorological Department, 1992). Most of the rain is 

concentrated in the monsoon months of July and August. 

The OGDCLôs existing gas processing plant is the only significant source of gaseous emissions in the 

project area, other sources include highway traffic, and the limited farm equipment. Emissions from the 
vent consist of methane, nitrogen, and carbon dioxide. All these gases are non-hazardous. The 

combustion of gases in the flare releases combustion products, which consist mainly of carbon dioxide 

and nitrogen oxides into the atmosphere. 

The plant site does not support any rare or threatened plant species. All the species described are 

cultivated and the non-woody herbaceous flora is widely distributed. 

Due to the high level of human disturbance, and the absence of suitable habitats, the area has very little 
native wildlife present. As a consequence, the animals found there are predominantly common species 

that are highly adaptable and able to co-exist with people. 

Socioeconomic Environment 

For the socioeconomic study, the project area includes an area lying within 3 km radius of the proposed 

site for the combined cycle power plant. Administratively, the project area falls in Ghotki taluka of the 

Ghotki district of Sindh province. 
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As per the survey conducted for the EIA, there are 16 villages or settlements in the project area. The size 

of the villages ranges from 8 to 1,300 houses. The average household size in the study area is 6.1 as 

compared to the average household size of 5.5 in the Ghotki district (Population Census Organization, 

2000).  

The total population of the villages surveyed numbers is about 15,000. According to the data collected, 

there is currently a potential workforce of 3,860 men in the project area. There are about 8,000 persons in 

the project area above the age of 15 and about 7,000 below. While the census results for the Ghotki 

district reports 46.72 % of total population are below the age of 15. 

The data collected indicates that the male-female ratio is around 111:100, i.e., the males in the project 

area outnumber the females. While the 1998 population census report for the Ghotki district indicates the 

male-female ratio as 111:100. This implies that the population pattern of the project area is similar to that 

of the Ghotki district. 

The field survey reveals that there are approximately 2,433 houses in the project area. Out of which about 

1,464 (60%) are pakka while 969 (40%) are kacha (made of clay). 

Most residents of the study area speak Sindhi and Siraiki. The major tribes of the area are Bhutto, Samejo, 

Soomroo, Shaikh, Buraro, Senghar, Lakhan, Sawand, Jiskan, Drigh, Khoso, Kolachi, Sangi, Baloch, 

Arain, and Syed. 

The survey of the project area revealed that 50% of the workforce is involved in agriculture and related 
activities; 40% are involved in labor in Ghotki, Hyderabad, and other cities of the country; 5% are 

government servants and 5% have their own businesses. Majority of the people area engaged in 

agriculture. Their condition on the whole is not very encouraging. Only a few persons own big holdings. 

The rest are either landless haris or petty khatedars who live from hand to mouth. The principal crops of 
the district are sugarcane, wheat, cotton, rice, maize, jawar, bajra, gram, barley, tobacco etc. Cultivation 

must always depend on canals. In the district main source of irrigation is Ghotki feeder which flows from 

river Indus at Guddu Barrage and radiates several small canals irrigating the agriculture lands. The other 
means of irrigation are a few wells and dug wells. The agricultural land in the project area is irrigated by 

both irrigation channels and tube wells. 

Groundwater is an important source of drinking water in the project area. Almost every house in the area 

has a hand pump. It was observed that drinking water from most of these sources is sweet and of good 

quality.  

Major health problems in the area are gastroenteritis, acute respiratory infection (ARI), malnutrition, 
anemia, eczema, fever, and general aches and pains. There are one Basic Health Units (BHU) and one 

dispensary in the project area. Due to the proximity of the project area to the city of Ghotki, the residents 

of the study area have access to public as well as private health care. 

The field survey revealed that the male literacy rate is 24% and the female literacy rate is 6% in the 
project area, compared to Ghotki where 44.21% of the men and 11.85% of the women are educated 

(Population Census Organization, 2000). 

All the villages in the project area have electricity and are accessible by blacktop roads. Vans, pickups, 

and buses provide regular transport service in the area. Telephone facilities are available in all the 

villages, but there is no gas supply except few villages.  

No archaeological sites were observed in the study area during the field survey. 
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D.2. If environmental impacts are considered significant by the project participants or the host 

Party, please provide conclusions and all references to support documentation of an environmental 

impact assessment undertaken in accordance with the procedures as required by the host Party: 

>> 
The EIA did not indicate any significant environmental impacts. However, mitigation measures were 

taken up for lesser impacts. 

Construction Phase 

Potential impact Criteria for 

determining 

significance 

Key mitigation measures 

Environmental Issues  
 

 

Construction Noise 
Disturbance to surrounding 
communities of the proposed 

combined cycle power plant due to 

operation of construction machinery 

on the plant site 

The World Bank 

guidelines for noise. 
 

Pre-construction noise survey; 

Reduce noise at source; Take noise 
levels in consideration during 

detailed design and construction 

planning; Reduce traffic noise; Use 

of noise abatement devices 
where ever practicable 

Dust Emission 

Particulate matter emitted during 
construction activities can result in 

deterioration of ambient air quality 

in the vicinity of the source, and be a 

nuisance to the community. 
 

An increase in visible 

dust beyond the 
boundaries of the 

construction site; or 

adverse impact on 

community assets, or 
community complaints; 

or Concentration of 

PM10 in excess of 150 
µg/m

3
 

Sprinkling of water on unsealed 

surfaces; Use of wind shield around 
stockpiles; Vehicle speed restrictions; 

transportation of material in covered 

trucks; minimizing constructional 

activities near the settlements; 
ensuring that no stockpile is within 

250 m of the community 

Vegetation Loss 

Loss of vegetation as a result of land 

clearance for the combined cycle 
power plant 

 

Unnecessary or 

excessive removal of 

trees and shrubs 
 

Preparation of a Reinstatement 

Plan; Minimization of the felling of 

trees and clearing of vegetation; 
and avoidance of the use of fuel 

wood 

Water Resources 
The extraction of water for the 

plant construction activities 

can affect the groundwater 

availability for the project area 
communities 

Water extracted for the 
project has directly 

affected the ability of 

the community to meet 

their water needs 

Use of dedicated deep wells 
Initiation of a water conservation 

program The water can also be 

supplied from the nearby canal 

 

Soil Contamination 

Oil and chemical spills can 
contaminate the soil 

 

Presence of visible 

amount of hydrocarbon 
in soil 

 

Provision of spill prevention and 

control kits; Use of impermeable 
surfaces in workshops, and storage 

areas; Contaminated soil will be 

collected and incinerated. 
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Hazardous and Non- 

Hazardous Waste 

Management 
Improper waste management may 

lead to health and aesthetic 

issues 

 

Exposure to potentially 

hazardous waste; 

Generation of excessive 
waste; Recyclable waste 

and reusable waste is 

discarded; Littering; 
Improper disposal. 

 

Development of a waste management 

plan; Separation at source of the 

recyclable material; Regular audits; 
Maintenance of a Waste Tracking 

Register; Separation hazardous waste 

from nonhazardous waste; On-site 
storage facility for hazardous waste; 

Recyclable waste to be disposed via 

approved waste contractors; Dumping 

of non-hazardous, nonrecyclable waste 
either to landfill or municipal disposal; 

Emergency response plan; Trainings; 

Labeling and avoidance use of 
asbestos, polychlorinated biphenyls 

(PCBs), and ozone depleting 

substances (ODSs) 

Socioeconomic Issues    

Community Safety 
Safety hazards associated with the 

construction activity, particularly 

with the increase in traffic on the 

project access road. 

 

No specific guidelines 
exist. A significant 

impact will be 

interpreted if there are 

complaints from the 
community or 

the occurrence of any 

injury or loss 

Speed limit of 10 km/h will be 
maintained on the access road; 

Traffic controller will be stationed on 

the access road; night driving will be 

kept to a minimum 
 

Employment Conflicts 
The project will create a small job 

opportunity compared to potentially 

available labor. This is likely to 
create conflicts between the ólocalsô 

and non-locals and also within the 

community regarding the distribution 
of jobs 

Maximum unskilled 

jobs to the locals 

 

Maximum number of unskilled and 

semi-skilled jobs for the local 

communities; Nearest communities 

to be given the first preference for 
jobs 

 

 
 

 

Project and Community 

Interface 
Inter-cultural differences between 

the project staff from other areas 

and the local community 

 

No community 

complaints 
 

Training of the non-local project staff 

on local culture and norms; 
Avoidance of unnecessary 

interaction of local population with 

the non-local project staff; Non-local 
staff to stay in camps; Prior notice to 

residents of the area before project 

activities 
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Operation Phase 

Potential impact Criteria for 

determining 

significance 

Key mitigation measures 

Environmental Issues  

 

 

Plant Noise 

Disturbance 
due to plant noise 

 

The World Bank 

guidelines for noise 
 

Turbines will be acoustically shielded 

and then placed inside a concrete 
building; Design will ensure maximum 

possible distance is kept from the 

community; Probation will be kept for 
noise abatement devices such as noise 

walls and mufflers if required 

Emission 
Emission from the plant can 
potentially affect air quality. 

NEQS and World Banks 

ambient air quality 
guidelines 

No specific mitigation measures 

required 
 

Accidental Release of H2S 
The release of gas from the pipeline 

containing H2S can be a major 
health and safety risk for the nearby 

community 

 

Acceptable Eight-Hour 

Time Weighted Average 

(TWA), Short Term 
Exposure Limit (STEL), 

and the Acceptable 

Ceiling Concentration as 
per the physiological 

responses to H2S 

 

Emergency Response Plan for H2S 

release will be developed; the 

community will be educated and 
trained towards the risk of a release 

and to react in line with the response 

plan; cutoff valves will be installed at 
the EEL plant, Gas plant, and in 

between on the 

pipeline; Wind direction indicators 
will be installed, no cultivation will be 

allowed on the right-of-way, no traffic 

will be allowed on the pipeline right-of 

way 

Groundwater 

The increased withdrawal of 

groundwater for the combined cycle  
power plant operation will affect the 

groundwater resources of the project 

area 

 

Water extracted for the 

project has directly 

affected the ability of 
the community to meet 

their water needs 

 

Canal water will be used to fulfill the 

water requirements of the project; Use 

of designated deep well(s) only during 
the annual canal closure period; 

Initiation of a water conservation 

program. No impact on the community 

groundwater needs is envisaged as a 
result of the project. 
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SECTION E.  Stakeholdersô comments 

>> 

It is best to initiate the stakeholder consultation process at an early stage in the project cycle. This ensures 

that feedback from communities and other stakeholders directly or indirectly affected by the project can 
be used to adjust and improve the projectôs design, planning, and implementation, and help structure the 

project to be both environmentally and socially sound. For this purpose three separate rounds of public 

consultation were held during the feasibility assessment of the proposed project activity. The initial round 

of public consultation covering socioeconomic data gathering was undertaken from January 16 to 19, 
2006. A second round of consultations was held between April 14

th
 to 15

th
, 2006 followed by a third 

round from February 1
st
 to 3

rd
, 2007. Apart from consultations with the local community, consultations 

with relevant government and non-government organizations and associations and separate consultations 
with the women of the nearby settlements were also held in these rounds. A female sociologist was 

brought in to conduct these consultations. 

The overall objectives of the public consultation process are as follows: 

- To inform primary as well as secondary stakeholders about project activities 

- To gather feedback from primary as well as secondary stakeholders on project 

- To identify potential issues including the socioeconomic impact of the project and 

corresponding mitigation measures 

 

 
 

 

E.1. Brief description how comments by local stakeholders have been invited and compiled: 

>> 

Stakeholders are people, groups, or institutions that may be affected by, can significantly influence, or are 
important to the achievement of the stated purpose of a proposed intervention. Primary and secondary 

stakeholders will be identified based on definitions provided in the ADBôs Handbook on Poverty and 

Social Analysis: 

1. Primary Stakeholders: People, groups or institutions affected positively (beneficiaries) or 

negatively (e.g. involuntary re-settlers) by the project) 
 

2. Secondary Stakeholders : People, groups, or institutions that are important intermediaries in the 

project delivery process (e.g. the ADB, government line agencies, or NGOs) 


