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Revision history of this document

Version | Date Description and reason of revision
Number
01 21 January Initial adoption
2003
02 8 July 2005 1 The Board agreed to revitee CDM SSC PDD to reflect

guidance and clarifications provided by the Board since
version 01 of this document.

1 As aconsequence, the guidelines for completing CDM S
PDD have been revised accordingly to version 2. The lat
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December 1 The Board agreed to revise the CDM project design
2006 document for smakcale activities (CDM5SGPDD), taking
into account CDMPDD and CDMNM.
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Waste Heat Recovery based 15 MW Power Generation ProjgesatayCement Limited Chakwal,
Pakistan
(Version 01,26/12/2008)

‘ A.2. Description of thesmall-scaleproject activity : |

BestwayCement Limitedvaste heat recovery project (the Project or the Project actinitg)ves the
recovery and utilization of waste heat to geneeddetricityat the Bestway Cement LimitdBCL) in
Punjab province, PakistaBCL is equippedwith two dry clinker production lirewith a capacity of
5,700 tons/day for eadime. To utilize the recovered waste heat, the Project activity installs a 15 MW
power generator. The electricity generated by tlugelet activity will displacethe electricity currently
imported from the local electricity grid (WAPDA grid).

At presentapproximately370,000 MWh of electricity imported from WAPDA grid is consumed by
Bestway annually. The Project activity will generd08,000 MWh of electricity annualnd displace
100,080 MWh of electricity that would otherwise be imported from WAPDA grid in the absence of the
Project activity, achieving average €é€missionreductionof approximately35,668tCO,/yr.

At present, pd of waste energy istilized in the cement plant for heating raw materials and coal.
However, most of the waste energy is now released to the atmosphere because the amount of the waste
energy generated far exceeds the energy need for raw materialsahhdating.

Even after the implementation of tReoject activity, theequiral energy for raw material and coal
heating will be acquired from the waste heat. The only difference is that such energy will be acquired
from the waste heat recovery systdtherefore, as a result of the Project activity, electricity will be
additionallygenerated while keeping the energguiremenfor raw materials and coal heating.

Contribution to Sustainable Development

The Project activity will contribute tthe susténable development of Pakistan in the following ways:

Economic dimension

The electricity generated by the Project will be used to reduce use elegtdcity, therefore
helping to stabilise the grid in the region. This should contribute to a reductibe number

of blackouts and browsouts experienced by other grid users, which can help to improve the
economic performance of other businesses connected to the grid.

The operatiorand maintenance of the facilities constructed under the ProjedtyasiiVv
create skilled employment opportunities focal people.
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The electricity produced by the plant will displace grid electricity, which is in part produced by
fossikHuel burning power plants. This can help Pakistan to reduce its overall fagsil fu
consumptionthus improving energy security and improving the couitbalance of payments

Environmental dimension

Recyclingthewaste heat for power production represents a far more sustainable means of
disposing of the waste heat than the curpeattice of emitting the waste heat into the
atmosphere. The dust handling of the WHR system will also be superior to that employed by
the previous exhaust system, leading to lower emissions of dust into tihepaavinglocal air
quality. Further, thelectricity produced by the project will displace electricity produced by
fossil fuel power plants on the grid, leading to lower overall emissions o&BONQ from the

grid as a whole By displacing the electricity generated with fossil fuel in the RIDA grid, the
Project activity willalsoreduce GHGs emissions.

Social dimension

The Project activity is the first of its kind in Pakistan. By adopting advanced technology from

the Annex | country, the Project activity will promote important transfeéedinical know how

to Pakistanand can act as a pioneer in promoting the spread of this technology to other cement
plants. It can also be seen as a working example of the potential to improve energy efficiency in
other ways, both in the cement industngan other industries.

A.3. Project participants:

Kindly indicate if the Party
Name of Party involved(*) Private and/ or Public entity(ies) involved wishes to be
((host) indicates a host Project participants(*) considered as priect
Party) (as applicable) participants
(Yes/ No)
Pakistan (host) Bestway Cement Limited No

‘ A.4. Technical description of thesmall-scaleproject activity : |

‘ A.4.1. Location of thesmall-scaleproject activity : |

‘ A4.1.1. Host _Party(ies): |

Pakistan

‘ A4.1.2. Region/Sate/Province etc.: |

Punjab province
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A.4.1.3. City/Town/Community etc:

Chakwal

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

The Project activity iocated in the Bestway Cement Limited. It is located in Tatral village, 22 km
Kallar Kahari Choa Saiden Shaa Road, ChakviRrunpb province, Pakistan. Its geographical
coordinates are edsingitude72°55'28"andnorth latitude32°43'14"
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In accordance with Appendix B of tlsemplified modalities and procedures for smstlale CDM project
activities, the Project activity fall under the following type and gaitg:

Type lll. Other project activities
Category Q: Waste Energy Recovery (gas/heat/pressure) Projects
Sectoral Scope 04 Manufacturing industries

The Project activity installs a power generation system to make use of waste heat from kiln preheaters
and kiln clinker coolersThe mainplantconsists oR preheater (PH) waste heat exchangers, 2 air
quenched cooler (AQGYyaste hat exchangerand a set of steam turbirigiagram below shows the
technological scheme of the Project activity.

WASTE HEAT RECOVERY POWER PLANT
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Key parameters of theaste heat exchangetarbine and generator are as follows:

PH WasteHeat Exchanger

Data Iltems Value
Type KAWASAKI type Forced Circulation
Waste Heat Exchanger
Quantity 2
Location Outdoor
Steam pressure (at [ferheated outlet) 1.63 MPaA
Steam temperature (at Superheated outle 321
Evaporation 24.1 Tons/hr
Feed water temperature (at drum inlet) 198
Exhaust gas flovfrom each PH Waste Hed 306,000 Nnihr
Exchanger
Exhaust gas temperature (at inlet) 335
Exhaust gas temperature (at outlet) 223
AQC Waste Heat Exchanger
Data Items Value
Type KAWASAKI type Natural Circulation
Waste Heat Exchanger
Quantity 2
Location Outdoor
Steam pressure (at Superate outlet) 1.63 MPaA
Steam temperature (at Sugerate outlet) 345
Evaporation 14.5 Tons/hr
Feed water temperaturat(Economizer 76
inlet)
Feed water temperature (at Economizer
198
outlet)
Feed water flow (at Economizer inlet) 45.5 Ton/hr
Exhaust gas flovirom each AQC Waste 311,000 Nnihr
Heat Exchanger
Exhaust gas temperature (at inlet) 360
Exhaust gas teperature (at outlet) 90
Turbine
Data Items Value
Type Multi stage, mixed pressure
condensing turbine
Quantity 1
Rated output (at generator terminal) 16,550 kW
Guaranteed output (at generator terminal 14,900 kW
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Revolution 3,000 rpm
Main steam ondition at steam turbine inle
Inlet steam pressure 1.53 MPaA
Inlet steam temperature 324
Inlet steam flow 77.2 TH
Exhaust steam pressure 0.00956 MPaA
AC Generator
Data Iltems Value
Type Three phase, AC synchronous generator
Horizontal shaf totally enclosed, self
ventilated, revolving field (indoor use) for
suitable parallel operation
Quantity 1
Rating
Time rating Continuous
Capacity 19,470 KVA
No. of pole 2
Rotation speed 3,000 rpm
Voltage 6,300 V
Frequency 50 Hz
Power factor 0.85 Lag

A.4.3

< Estimated amount of emission reductions

Annual estimation of emission

reductions (tonnes of CO2e)

Years reductions in tonnes of CQe
Year 1 35,668
Year 2 35,668
Year3 35,668
Year4 35,668
Year5 35,668
Year6 35,668
Year7 35,668
Year 8 35,668
Year 9 35,668
Year 10 35,668
Total estimated reductions
(tonnes of CGe) 356,680
Total number of
crediting years 10years
Annual average over the
crediting periods of esimated 35,668
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large scale project activity:

According toiCompendium of guidance on the debundling for SSC project activities (Annex 27,d2B36)
a proposed smaficale project activity shall be deemed to be a debundled component of a dgege pr
activity if there is a registered smaltale CDM project activity or an application to register another
smalklscale CDM project activity:

(a) With the same project participants;

(b) In the same project category and technology/measure; and

(c) Registered withirthe previous 2 years; and

(d) Whose project boundary is within 1 km of the project boundary of the proposeeksaiall
activity at the closest point.

There is no registered smaltale CDM project activity or an application to register another ssoalé
CDM project activity by the project participants. Therefore, the Project activity is not a debundled
component of a large scale project activity.

SECTION B. Application of a baseline and monitoring methodology

AMS Type lIl.T AOther Project activity
Category Q. Waste Energy Recovery (gas/heat/pressure) Projects (version 02)

To calculate the C&emission factor of the electricitfif ool to calculate the emission factor for an
electricity systemyersion 01.19is referred.
To estimatethe capping factor, corresponding section of ACMOQ/E2sion 03.1)s referred.

B.2  Justification of the choice of the project category: |

The appicability criteria of Category Q. Waste Energy Recovery (gas/heat/pressure) Projects (version
02) and the justification of thehoiceof this project category for the Project activity are as follows:

1. The category is for project activities that utilize veagas and/or waste heat at existing facilities as
an energy source for

1 Cogeneration; or
1 Generation of electricity; or
9 Direct use as process heat; or
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1 For generation of heat in elemental process (e.g. steam, hot water, hot oil, hot air)
1  For generation afnechanical energy

A The Project activity utilizes waste heat from at existing Bestway plant as an energy source for
generation of electricity.

2. The category is also applicable to project activities that use waste pressure to generate electricity at
exising facilities.

A The Project activity is not related to the use of waste pressure.
3. The recovery of waste gas/heat may be a new initiative or an incremental gain in an existing practice
A The recovery of waste heat in the Project activigrisncrematal gain in an existing practice.

4. In case the project activity is an incremental gaindifferencebetween the technology used before
project activity implementation and the project technology should be clearly shown. It should be
demonstrated why #re are barriers for the project activity that did not prevent the implementation
of the technology used before the project activity implementation.

A At present, part of waste heat has been used for raw materials and coal heating. After the project
activity implementation, the waste heat is used for electricity generation through waste heat recovery
system. The energy required for renaterialsand coal heating will be acquired from the waste heat
recovery system. Therefore the incremental §atectridgty generatiori is clearly distinguished from

the technology used before the project activity. The barriers for the project activity are described in
Section B. 5.

5. Measures are limited to those that result in emission reductions of less than or éQul @)
equivalent annually. Wherever the measures lead to waste heat recovery which is incremental to an
existing practice of waste heat recovery, only the incremental gains in GHG mitigation should be
taken into account and such incremental gaind sbsllt in emission reductions of less than or equal
to 60 kt CQ equivalent annually.

A The amount of emission reductions will not exceed 60 kit &fivalent annually during the crediting
period.

6. The category is applicable under the following cowodis;
1 The energy produced with the recovered waste gas/heat or waste pressure should be measurat

A Theelectricity produced with the recovered waste heat will be measured according to the monitoring
plan.

1 Energy generated in the project activity i@ used within the facility where the waste

gas/heat or waste pressure is produced. An exception is made for the electricity generated by
the project activity which may be exported to the grid.

1C
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A The electricity generated in the Project activity willused within Bestwa$® plant.

1 The waste gas/heat or waste presstitized in the project activity would have been flared or
released into the atmosphere in the absence of the project activity. This shall be proven by one
of the following options:

~ By directmeasuremertf energy content and amount of the waste gas/heat or waste

pressure for at least three years prior to the start of the project activity

Energy balance of relevant sections of the plant to prove that the waste gas/heat or waste
pressuravas not a source of energy before the implementation of the project activity. For
the energy balance the representative process parameters are required. The energy balanc
must demonstrate that the waste gas/heat or waste pressure was not used anddaso pro
conservative estimations of the energy content and amount of waste gas/heat or waste
pressure released.

Energy bills (electricity, fossil fuel) to demonstrate that all the energy required for the
process (e.g. based on specific energy consumptiaifispeby the manufacturer) has
been procured commercially. Projgerticipants are required to demonstrate through the
financial documents (e.balance sheets, profit and loss statement) that no energy was
generated by waste gas/heat or waste presadrsad to other facilities and/or the grid.
The bills and financial statements should be audited by competent authorities.

Process plants manufactuieoriginal specification/information, schemes and diagrams
from the construction of the facility coulik used as an estimate of quantity and energy
content of waste gas/heat produced for rated plant capacity per unit of product produced.

A Energy balance of relevant sections of the plnosedo prove that the waste gas/heat or waste

pressure was nat source of energy before the implementation of the project ackaitythe energy

balance the representative process parameters will be provided. The energy balance will demonstrate th
the waste gas/heat or waste pressure was not used and willalgt® gonservative estimations of the

energy content and amount of waste gas/heat or waste pressure released.

7. For the purpose of this category waste gas/heat/pressure is defineghesdumt gas/heat/ pressure
from machines anshdustrialprocesses hawy potential to provideisableenergy, for which it can be
demonstrated that it was wasted. For example, gas flared or released into the atmosphere, the heat ¢
pressure not recovered (therefore wasted). Gases that have intrinsic value in a spot reaekgy as
carrier or chemical (e.g. natural gas, hydrogen, liquefied petroleum dghejr@ubstitute ) are not
eligible under this category.

A Waste heat recovered by the Project activity is-priogluct heat fronmdustrial process which has
been notecovered.

\ B.3. Description of theproject boundary: |

As per the methodology applied (AMS 111.Q version 02), the physical, geographical site of the facility
where the waste heat is produced and transformed into useful energy delineates the projeagt bounda

11
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Therefore, therojectboundary of the Project activity includBestways cement planwhere the waste
heat is produced as well ekectricity is produced using the recovered waste heat.

Source Gas | Included? | Justification/Explanation
° Grid electricity generation| CO, Yes Main emissions source
£ CH, No Excluded for simplification, this is
@ conservative
8 N,O No Excluded for simplification, this is
conservative
Supplementary fossil fuel | CO, No There is no suppleméary fossil fuel
combustion consumption.
CH, No There is no supplementary fossil fuel
> consumption.
= N,O No There is no supplementary fossil fuel
& consumption.
g Consumption of electricity] CO, No Theelectricityconsumed by the Project
'S | by the project activity adivity is producedy itself.
o CH, No Theelectricityconsumed by the Project
activity is produced by itself.
N,O No Theelectricityconsumed by the Project
activity is produced by itself.

B.4.  Description of baseline and its development

At present, the electricity is obtained from the WAPDA giiid the absence of the Project activity,
Bestway would import electricity from the WAPDA grid. Therefore, the baseline scenasiripadrt
electricity from the grid. As per the methodology, the,@@ission factor of the electricity will be
determined following the guidance provided in ffi@ol to calculate the emission factor for electricity
systend.

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

The implementation of the Project activity is prevented by the following barrier.
Barrier due toprevailing practice

The Project activity is the first of its kind irakistan.There ar&29 cement plants Pakistan producing
approximately 37 million tonnes of cement annually. Most of the cements plants in Pakistan import
electricity from the WAPDA grid while only a few plants have captive power plalatsvaste heat
recovery power plant is in operation at any cement plant in Pakistan.

As the first project of its kind in Pakistan, the Project can expect to face a number of potential difficulties.

- lack of experience among local engineers regarding operatitie fcmology to be used.
This can lead to difficulties in both the construction and maintenance phases. Errors which

12
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may stem from this lack of experience could significantly reduce the performance and
viability of the Project;

- lack ofinfrastructurefor mainenance and spare part supply. This means that any breakdown
will take longer to correct, when compared to a country where such technology is common
practice. Alternatively, the project owner would need to keep a larger inventory of spare
parts, which inceases costs.

- Greater perception of risk on the part of managers and investors. With no comparable
projectsoccurringin Pakistan, it is difficult for decisiemakers to quantify the financial
viability of such an investment with any certainty. As a ltegecisionmakers will
naturally hesitate to risk their compd@ayesources in an untried area, which is outside of
their core area of experience.

Furthermore, it should be underlined that the current arrangement of importing grid electricity, with
backup generators available on standby, has been entirely sufficient fas®@erational needs to date.
Their core business of cement production can continue to thrive without investing capital and other
resources in the Project, a Roore activity.

This project has been conceived as a Cpidjectfrom the earliest stages, with the potential revenue
from CER sales seen as an extra incentive to move forward with the Project as a pioneering energy
efficiency project for Pakistan. This project faces a deegrevailing practicdarrier, andwithout
incentives from CDM, BL would continue tamport electricity from the WAPDA grid.

Additionally, the following tables show the timeline of the actions taken for the project implementation
as well as the CDM reasgtration.

Timeline for the project implementation

Date Action taken Remark

d Pre Feasibility repopreparedy Techfinity (Pvt)
27 I:g\ézmber Feasibility study Ltd submited to BCL

Based on the results from the ffeasibility study,
29" November, Decision to proceed with | the board of directors of BCdecidal to

2006 the project as CDM implementthe waste heat recovery power plant
considering the incentive from CDM.

An agreement for the egument purchase is
Agreement for the finalized betweeBCL and Toyota Tsusho
equipment purchase CorporationThis isconsidereds the Starting
Date of the Project.

02" August, 2007

Construction agreement
1% February, 2008 | finalization and constructio
start

Signingof the contact for preparing civil works
drawings

Timeline for CDM registration

Date Action taken Remark

Proposal  submitted b
5™ June 2007 CDM consulting services
companies

13
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Beginning of negotiation
27" July 2007 with  MUS for CDM
Consulting Services
Finalization of CDM | CDM consulting agreement was finalized betwg¢
consulting agreement BCL and Mitsubishi UFJ Securities.
Stakeholder  Consultatio
Meeting Organised

2" April 2008

5" November 2008

As shown in the above tabBCL has beenconsidered the incentive from the CDMtla¢ very early
stage of the Project activity and has taken continuing and real actions to secure CDM status in parallel
with the implementation of the Project activity.

| B.6.  Emission reductions: |

| B.6.1. Explanation of methodological choices: |

Baseline enissions(BE)

Baseline emissions are calculated as follows:

BEeIer = fcap3 fwcm3 a. a. (E(Bl,j,y3 EFeleQi,J',y)
i

Where:

BEciecy Baseline emissions due to displacement of electricity during the year y in tons of CO

EG,y The quantity of electricity supplied to the recipienyjdenerator, that in the absence of
the project activityvould have been source frofi$ource (in the Project activity i is
grid) during the year y in MWh

EFciecijy The CQ emission factor for the electricity source, displaced due to the projedtyactiv
during the year y in tons of G®IWh

fuem Fraction of total electricity generated by the project activity using waste energy. For the
Project activity this fraction is 1 because the electricity generation is purely from use of
waste enegy.

feap Cappng factor to exclude increased waste energy utilization in the project year y due to

increased level of activity of the plant, relative to the level of activity in the base years
before the project start. The ratio is 1 if the waste energy generatedgrojbct year y

is same or less than generated in base years.

feapWill be estimated according to the corresponding section of ACM0012.

Capping of baseline emissions
As an introduction of element of conservativeness, the baseline emissions are cappedtive of
planned/unplanned or actual increase in output of plant, change in operational parameters and practices

change in fuels type and quantity resulting into increase in generation of waste energy. Since data for
Method 1 (threeyear data on paduction) is not available, Methe@lis used in estimating the cap.

14
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As the guideline in ACM0012, the manufactisedata foBCLG plant is used to estimate the amount of
waste energy thBCL generates per unit of production generated by theepsothagenerates waste
energy as follows:

f _ QNCM,BL
cap
QNCM,y

— 3
QNCM,BL _QBL.product QWcm produc

Qwem,sL Quantity of waste energy generated prior to the start of the project activity estimated
usingthe secondauationabove(kg of WECMor other relevant unit)

Q&L product Production associated with the relevant waste energy generation as it occurs in the
baseline scenario. The minimum of the following two figures should be useaigtBge
annual historical production data from stapt, if plant operational histgiis less than
three years, of the plant or nor2aloperateg mo s
conditions. In case of new facilities or where data is not avaitallee manuf act u|
for normal operating conditions shall be used.

COwem, prodat Amount of waste energy per unit of product generated by the process (that generates
waste energy) in the industrial facility

Sincethe displaced electricity for recipient is supplied by a connected grid system, fleen®Sion
factor of the electrity is determined following the guideline provided in fii®ol to calculate the
emission factor for an electricity systeus follows:

STEP 1. Identify the relevant electric power system

BCL has imported electricity from WAPDA gridelineated by the gernmentpefore the project
implementation and will import electricity which cannot meet from the Project activity from WAPDA
grid. Therefore, the relevant electric power system is WAPDA grid.

STEP 2. Select an operating margin (OM) method
Among the opons for the calculation of the operating margin emission factor, simple OM is chosen. As

shown in the table below, leeost/mustrun resources constitute less than 50% of total WAPDA grid
generation in average of the five most recent years.

Low-cog/mustrun
Year (hydro,nuclear wind, | Total generationGWh) | % Low-cost/must run
etc) (GWh)
2003 23,855 66,638 35.80 %
2004 28,626 71,024 40.30 %
2005 28,144 76,001 37.03 %
2006 33,203 84,356 39.36 %
2007 34,052 89,855 37.90 %

SourcePakistan Grid Syem statistic2007

15
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In calculating the simple OM, eante optiori A 3-year generatiomveighted average, based on the most
recent data available at the time of submission of the ¢HDND to the DOE for validation, without
requirement to monitor and recalate the emissions factor during the crediting peftigglchosen. For

the calculation, years @005 2006and2007, which is the most receavailabledata, are chosen.

STEP 3. Calculate the operating margin emission factor according to the selecteldouiet

The simple OM emission factor is calculated as the generatighted average G@missions per unit
net electricity generation (tGOMWNh) of all generation power plants serving the system, not including
low-cost/mustrun power plants/units. It is lcalated based onet electricity generation, the average
efficiency of each power unit and fuel types used in each power unit (OptlmecBlise the necessary
data for option A is not available

EL,m,y

a EG,,® EF
EF, !

grid,OMsimpley =

a EG,,

Where:

EFgig.omsimpiey  Simple gerating margin C@emission factor in year y (tGIMWh)

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

FeLmy CO, emission factor opower unit m in year fCO,/MWh)

m All power units serving thgrid in year y except loweost/ mustrun power units
y

For the calculation of emission factor of each power unit m, option B2 is chosen.

EF _ EFcoomiy Q.6

By~

my

Where:
ERemy CO, emission factor of power unit m in year y (tZKdWh)
EFcozmiiy Average CQ emission factor of fuel type i used in power unit m in year y {G@)
hm’y Average net energy conversion efficiency of power unit m in year y (%)
y The three most recent years for which data is available at the time of swionoitie

CDM-PDD to the DOE for validation (eante option)

In caseseveralfuel types are used in the power unit, the fuel type with the lowese@@sion factor is
used.

STEP 4. Identify the cohort of power units to be included in the build margind

16
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Between two options for the selection of the sample group of power unit m, optiothé3et of power
capacity additions in the electricity system that comprise 20% of the system generation (in MWh) and
that have been build most receritlis cho®n, which comprises the larger annual generation.

In terms of vintage of data, Option 1 is chosé&tr (the first crediting period, calculate the build margin
emission factor exante based on the most recent information available on units alreadybednfiple

group m at the time of CDN?DD submission to the DOE for validation. For the second crediting period,
the build margin emission factor should be updated based on the most recent information available on
units already built at the time of submisiof the request for renewal of the crediting period to the DOE.
For the third crediting period, the build margin emission factor calculated for the second crediting period
should be used. This option does not require monitoring the emissiondacingthe crediting period.)

STEP 5. Calculate the build margin emission factor
The build margin emissions factor is the generatieighted average emission factor (&Wh) of all

power units m during the most recent year y for which power generatiors datilable, calculated as
follows:

3 EG,,® EF

m,y EF,m,y
EFyiaemy =%
grid,BM,y a EGm,y
m
Where:
EFyidemy Build margin CQ emission factor in year y (tGDAWNh)
EGny Net quantity of electricity generated and delivered to the grid by power unit min year y
(MWh)
EFeLmy CO, emission factor of power unit m in year y (tg®@Wwh)
m Power units included in the build margin
y Most recent historical year for which power generation data is available

The CQ emission factor of each power unit m ¢gF,) will be determined as pédrd guidance in step 3
(a) for the simple OMusing option B2)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.

STEP 6. Calculate the combined margiméssions factor

The combined margin emissions factor is calculated as follows:

- 3 3
EI:grid,CM,y - EI:grid,OM,y WOM + EI:grid,BM,y WBM

Where:

EFgira,amy Build margin CQ emission factor in year y (tGIMWh)
EFgi,omy Operating margin C@emission factor in year y (tGOMWh)
Wom Weighting of operating margin emissions factor (%)
Wgpm Weighting of build margin emissions factor (%)
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The following default values will be applied fopwand wy:

- Wom = 0.5 and wy = 0.5 for the first crediting period, andw= 0.25 and wy = 0.75 br the
second and third crediting period.

Project emissionqPE)

The Projectctivity does not combust any auxiliary fudlso the Project activity does nobnsume
electricity imported from the grid. Therefore, there are no project emissions dudPtojibet activity.
(PE=0)

Leakage(LE)

There is no leakage by the Project activity. (LE = 0)

Emission reductions(ER)

Emission reductions are calculated as follows:

ER,=BE, - PE, - LE,

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

Data / Parameter: QwemsL

Data unit: Nm>/yr

Description: Quantity of waste energy generated prior to the start of the project activity|
Source of data used: | Manufactureds specification (Metho@)

Value applied: 8.88 * 10

Justification of the Since the data for Methetlis not available, Methe# is chosen.

choice of data or
description of
measurement methods
and procedures
actually applied

Any comment:

Data / Parameter: QBL. production
Data unit: Tons/yr or other relevant unit
Descripton: Production associated with the relevant waste energy generation as it ocg

the baseline scenario.

Source of data used: | Projectparticipantor manufacturer

Value applied: 3.42*10

Justification of the The minimum of the following two figures used: (1)average annual
choice of data or historical production data from starp, if plant operational history less than
description of three years, of the plant or (2) the most relevant mahufiac e 6 s nodmalt

measurem& methods | operating conditions.
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and procedures
actually applied

Any comment:

Data / Parameter: Qwem,product
Data unit: Nm? ton ofclinker
Description: Amount of waste energy per unit of product generated by the process in tf

industrial facility

Source of data used: | Project participant

Value applied: 2,598

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:

Baseline emission¢BE)

Baselineemissions are calculated as follows:

BEequy = fcap3 fwcm3 a. a (E(;i,j,y3 EFe|eQi,J',y)
i

=13 12 10008C* 0.3564
= 35,668(tCO,)

Capping of baseline emissions

For the exante calculation of baseline emissions, it is assumed thatjtials to one (1).

CO, emission factor of the electricity

STEP 1. Identify the redvant electric power system

BCL has imported electricity from WAPDA gridelineated by the governmehéfore the project
implementation and will import electricity which cannot meet from the Project activity from WAPDA
grid. Therefore, the relevant etac power system is WAPDA grid.

STEP 2. Select an operating margin (OM) method

Among the options for the calculation of the operating margin emission factor, simple OM is chosen. In
calculating the simple OM, eante option is chosen
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STEP 3. Calculatehe operating margin emission factor according to the selected method

Electricity generation, CO2 emissions and OM emission factor are as follows.

Electricity generation CO, emissions
(MWh) (tCOlyr)
2007 53,015630 29415268
2006 47,766520 25,609,783
2005 44,103590 22,884,674

OM emission factor = 0.5377

For the details of the OM emission factor calculation, please refer to Annex 3.

STEP 4. Identify the cohort of power units to be included in the build margin: and

Between two options for theelection of the sample group of power unit m, optiori (e set of power
capacity additions in the electricity system that comprise 20% of the system generation (in MWh) and
that have been build most receritlis chosen, which comprises the largenaai generation.

In terms of vintage of data, Option 1 is chosé&tr (the first crediting period, calculate the build margin
emission factor exante based on the most recent information available on units already built for sample
group m at the time cEDM-PDD submission to the DOE for validation. For the second crediting period,
the build margin emission factor should be updated based on the most recent information available on
units already built at the time of submission of the request for renewla ofediting period to the DOE.

For the third crediting period, the build margin emission factor calculated for the second crediting period
should be used. This option does not require monitoring the emissiondacing the crediting period.)

STEP 5.Calculate the build margin emission factor

Total generation in 2007 = 86,896 GWh
20% of system = 17,379 GWh

Electricity L o
Plant name unit generation | Fuel type e euulEaliihly Efficiency €O, emission
type date (tCO)
(GWh)

RETNAL POWER . .
STATION Unit 1 840 Gas Gas Turbine 200702 0.395 415,704
Kel Unit 1 0.29 hydro hydro 200501 N/A 0
Ghazi Brotha Unit 1 6942.81 hydro hydro 200404 N/A 0
Liberty Power Unit 1 1305 Gas cocr;‘g'ged 200109 0.6 425,169
Altern Energy Unit 1 0 Gas Gas Turbine 2001-06 0.395 0
Chashma Unit 1 1145.78 hydro hydro 200101 N/A 0
Leepa Unit 1 4.26 hydro hydro 200101 N/A 0
Uch Power Unit 1 3889 Gas Cocr;‘g'ged 200010 06 1,267,036
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Jagran Unit 1 96.39 hydro hydro 200010 N/A 0

Chasnupp Unit 1 2099 Nuclear Nuclear 2000607 N/A 0

Japan Power Unit 1 528 Fumace | o encycle | 200003 0.395 363,317

Generation oil

Saba Power Unit 1 868 Furnace Steam 199912 0.375 629,126
oil turbine

BM =0.1750

STEP 6. Calculate the combined margin enimss factor
The combined margin emissions factor is calculated as follows:

EFgrid,CM,y = El:grid,OM,y3 WOM + El:grid,BM,y3 WBM
=0.5377 0.5+0.175C 0.5
=0.3564

Project emissiongPE)
The Projectctivity does not combust any auxiliary fudlso the Project activity does nobnsume
electricity imported from thgrid. Therefore, there are no project emissions due to the Project activity.
(PE=0)
Leakage(LE)
There is no leakage by the Project activity. (LE = 0)
Emission reductions(ER)
Emission reductions are calculated as follows:
ER =BE,- PE - LE,
=35668- 0- 0
=35668(tCO, / yr)

B.6.4 Summary of the exante estimation of emission reductions: |

ES.tImatIOI:’I pf Estimation of Estimation of Estlmatlop O.f
Year protj;ra]::itsz:(;ur:/slty baseline emissions leakage OV(:;%IL;EE':SS'W
(tonnes of CQe) (tonnes of CQe) | (tonnes of CQe) (tonnes of COe)
Year 1 0 35,668 0 35,668
Year 2 0 35,668 0 35,668
Year 3 0 35,668 0 35,668
Year 4 0 35,668 0 35,668
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Year 5 0 35,668 0 35,668

Year 6 0 35,668 0 35,668

Year 7 0 35,668 0 35,668

Year 8 0 35,668 0 35,668

Year 9 0 35,668 0 35,668
Year 10 0 35,668 0 35,668

Total 0 356,680 0 356,680

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

B.7.1 Data and parameters monitored: |

Data / Parameter: EGijy
Data unit: MWh
Description: Quantity of elecicity supplied to the recipient j by generator, which in the

absence of the project activity would have source ffosource during the year
y in MWh

Source of data to be
used:

Project participant

Value of data

100,080

Description of
measurement metls
and procedures to be
applied:

It will be measuredontinuouslyusing electricity meters.

QA/QC procedures to
be applied:

Electricity meters will undergo maintenance/ calibration to the industry
standards.

Any comment:

Data / Parameter: Qwemy
Data unit: Nm’
Description: Quantity of WECM used for energy generation during the year y

Source of data to be
used:

Project participant

Value of data

7.12* 10

Description of
measurement methods
and procedures to be
applied:

It will be measured comtuously using flow meter before WECM enters the
waste heat recovery boiler.

QA/QC procedures to
be applied:

Measuring equipment will be calibrated on regtasis During the time of
calibration and maintenance, alternative equipment will be used fdtariong.

Any comment:

Data / Parameter: twem.y
Data unit:
Description: Average temperature of Waste Energy Carrying Medium (WECM) in year y

Source of data to be

Projectparticipant
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used:

Value of data

345

Description of
measurement methods
and procedures to be
applied:

It will be measured using approprideamperatureneasuring instrument
continuously and averaged yearly.

QA/QC procedures to
be applied:

Measuring equipment will be calibrated on regular basis.

Any comment:

Data / Parameter: Pwem.y
Data unit: kg/cnt
Description: Average pressure of WEBCin year y

Source of data to be
used:

Projectparticipant

Value of data

0.006

Description of
measurement methods
and procedures to be
applied:

It will be measured using appropriate pressure measuring instrument
continuously and averaged yearly.

QA/QC procedures to | Measuring equipment will be calibrated on regular basis.

be applied:

Any comment:

Data / Parameter: EFeiecijy

Data unit: tCO,/MWh

Description: CO2 emission factor for the electricity source i (i=grid), displaced due to thg

project ativity, during year y

Source of data to be
used:

Calculated as pdiTool to calculate the emission factor for an electricity syst

Value of data

0.3564

Description of
measurement methods
and procedures to be
applied:

This parameter will be calculat®nce for each crediting period.

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: EFcozmiy

Data unit: tCO,/GJ

Description: CQO, emission factor of fossil fuel type i in year y
Source of data to be | IPCC

used:

Value of data

Natural gas: 54.3
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Diesel oil: 72.6
Furnace oil; 75.5
Coal: 89.5

Description of
measurement methods
and procedures to be
applied:

This parameter is monitored once for each crediting period using the most
three historical years for which data is dahbie at the time of submission of thg
CDM-PDD to the DOE for validation. (eante option)

QA/QC procedures to
be applied:

Any comment:

Data / Parameter:

EG,and EG,,

Data unit:

MWh

Description:

Net electricity generated and delivered to the gyigplant m (EG,) or all
power (EG) sources serving the system, not including-tmst/mustrun power
plants

Source of data to be
used:

Pakistan Energy Yearbo@o007, 2006and2005

Value of data

Please refer tdnnex 3

Description of
measurement ntiegods
and procedures to be
applied:

This parameter is monitored once for each crediting period using the most
three historical years for which data is available at the time of submission g
CDM-PDD to the DOE for validation. (eante option)

QA/QC procedures to
be applied:

Any comment:

Data / Parameter: h, y
Data unit: -
Description: Average net energy conversion efficiency of power unii year y

Source of data to be
used:

The default values provided in thi€ool to calculate the emission factor for an
electricity systerm

Value of data

Please refer to Annex 3

Description of
measurement methods
and procedures to be
applied:

This parameter is monitored once for each crediting period

QA/QC procedures to
be applied

Any comment:

B.7.2 Description of the monitoring plan: |

For the operation of the waste heat recovery power plant and monitoring of the parameters, BCL
organized operation and monitoring team as follows:
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Dy. Manager (1)

Office Asst. (1)

General SHIFT (Mech)

General SHIFT (Elect)

AM (Mech) (1)
Tech. Officer (1)
(Piping + QA/QC inspector)
Sr. Tech (Mill Wright) (1)

AM (Elect, 12C) (1)
Tech. Officer (E) (1)
Tech. Officer (1&C) (1)
Technician (Elect) (1)

SHIFT (Mech)

Technician (Utility) 4

SHIFT {Operation)
CCR Operators

Tech. Officer {4)
Tech (Fet. Man) (4)

SHIFT (Elect, I1&C)
Tech. Officer (4)

GENERAL SHIFT
{Water Treatment/ R.0)

AM (Chemical) (1)
Technician (4)

1. Respondiility of the Project Management
BCL will be responsible for the execution of the monitoring plan. It will collect and store relevant data
in a systematic and reliable way, evaluate them regularly and ensure the availability of pertinent
information forverification.Both paper and aglectronic spreadsheet file will be kept to record and
manage all monitored variables and will be regularly presented to the DOE for verification.

2. Quality Assurance and Quality Control
The gquality assurance and qualkiontrol for recording, maintaining and archiving data shall be
maintained byBCL. It will also make sure that it provides the staff in charge of data collection and
monitoring with necessary training opportunities to enhance efficiency of their work.

3. Onsite Procedures

Operation and Maintenance Logs

Daily O&M logs will be maintained bthe shift operatos and CCR operatom a real time basis.
They will provide detailed on thgpot information about the operation of the plant. Any event of
significance will be reported and recorded in a special log.

Operation and Maintenance Report

This report will be developed each month and represent@@taonanagement. The report will
include the following topics:

- Summary

- Accidents, malfunctions and rexhal measure taken
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- Safety and environment

- Plant performance and availability
- Meter records

- Personnel changes

Procedure for Calibration of Equipment

BCL will carry out calibration according to thedustrys t andar ds or manufactur
It is impartance to note thd&CL will be required to install and maintain all metering equipment
confronting to specifications.

Procedure for handling of erroneous measurement, monitoring data adjustment and data uncertainty

Shift operatos and CCR operatoese responsible for reporting erroneous measurement, uncertainty
of parameters for which he/she is responsible. The report is sentratiagefor review and further
action. Any erroneous measurement and uncertainty found is recorded amhtmeis required to
initiate corrective actions.

Procedure for training of monitoring staff

Regular training is provided to tishift operatorand CCR operatotsy themanageafter he/she
reviews the report from theperatorsWhen new equipments are installw/or the maintenance for
the monitoring equipments is carried out, training for the proper management and operation of the
equipment will be provided to trmperators

Procedure for handling of emergencies situations

In accordance with the internadgulation, an Emergency Management Plan will be prepared. Personal
safety appliances are provided to $iéft operatoraccording to the requirement. Regular training for
safety is provided to th&hift operatordy the executive during the regular tiaip mentioned above

Procedure for review of reported results/data and corrective action

Themanagers responsible for reviewing the parameters recorded bshifteoperatorend CCR
operatorslf any error is founded during the monitoring, the cdivecaction will be ensured by the
manager

4. Data Storage and FilingElectric Workbook

All relevant data will be monitored and electronically stored at least 2 years after the end of the
crediting periods.

B.8  Date of completion of the applicationof the baseline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

The baseline study was complete®di12/2008 by the Clean Energy Finance Committee. The contact
details of Mitsubishi UFJ Securities Co., Ltd. appeaknnex | :
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Clean Energy Finance Committee
Mitsubishi UFJ Securities Co., Ltd.
Tokyo, Japan

‘ C.2  Choice of thecrediting period and related information:

‘ C.2.2. Fixed crediting period:

‘ C.2.2.1. Starting date:

01/07/2009

| C.2.2.2. Length:

10 years

‘ SECTION D. Environmental impacts

of the project activity:

D.1. If required by the host Party, documentation on the analysis of the environental impacts

As per the government regulation, the Project activity is only required to conduct initial environmental
examination (IEE). IEE is conducted by ECTHEGvironmental Consultants and the report is prepared in

April 2008. Summary of the report is as follows:

1. There are no sensitive elements /segments of environment around the project site.
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2. TheProject activityis based on production of electric power by waste heat recovery from the
cement plant, thus zero emissions Wil produced.

3. Effluent will be treated and reused at the project site, while oily waste water will be
treated/purified and recycled and the oil recovered will be sold in the market for its reuse.

4. Environmental Management PlaBMP) andEnvironmental Monitdng Plan EMtP) as
recommended in this IEE Report are to be put in place during operations of the project.

5. Biannual monitoring of all out environmental monitoring by a third palsy certifies that the
Project activitywill run in accordance with legaéquirements.

6. Availability of water for theProjectactivity is ensured from the tubgells to be installed for the
regular project operations at Bestway Cement Limited, Chakwal without affecting the needs of
the people around the project area.

7. The Environnental Protection Agency, Government of Punjab, Lahore have granted the
Environmental Approval to the project tmemerits of thefacts summarized above

D.2. If environmental impacts are considered significant by the project participants or thdiwost
Party, please provide conclusions and all references to support documentation of an environmental

As described above, is expected that there will be smnificantnegative environmental impacts
associated with the Project actividso, BCL will adoptmeasures to implement the issued
recommended in the IEE report.

SECTIONE. St ak e h edmcentss 6 |

E.1. Brief description how comments by locaktakeholdershave been invited and compiled: |

A local stakeholders meeting was conducted by BestWay Cement Limited on 5th November, 2008. The
meeting took place at the BestWay Cement Limited, Chakwal, Admin Block, which is situated near the
site where the proposed peoj will be carried out. Advertisements were placed in the local newspapers.
Invitation letters were sent to key stakeholders suchdsstrialist of local arearofessionals, local

residents, community leaders, transporters, farmers, officials ofr@oeat agencies, WAPDA officials

etc. In addition, a notice was placed at the official notice board of the conirenseeting was

attended by people, as listed below:

Category / Occupation Number of attendees
Local residents 15

Technology Supplier 1

Neighboring factory owners 1

Local Farmers 30

Transporters 2

BCL Employees 15

Total 64

A full list of the names and status of attendees is included in Appendix 1.

Followings are brief description &CL& presentation at the meeting.
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Introduction ofthe history oBCL and its business

Introduction of the Project activity

Explanation of how the Project activity contributes tog¢hgironmentand GHG emission
reductions.

E

The following isan advertisement placed in the International News newspaper to publicise the
stakeholder meeting:
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— e = By

BESTWAY CEMENT LIMITED.

A COMPANY OF BESTWAY GROUP OF UK

Public Hearing / Stake Holder's Meeting

Bestway Cement limitedis pleased to invite all concerned to attend the Stake Holder's
Consultation Meeting to oe held on 5-11-2008 from 10:00hrs to 13:00hrs regarding our
14MW Waste Heat Recovery Power Generation Project, at the following venue:-

Bestway Cement Limited,

’ Village Tatral, Near PSO Petrol Pump,

22Km Kailar Kahar— Choa Saiden Shah Road,
District Chakwal, Pakistan

| | We will present the project and explain how it will benefit the environment and the local
community. We will be happy to answer any guestion you may have during the
| | meeting. :

Company Secretary

E.2. Summary of the comments received:

The summary of the comments received B@d.s answers are as follows:

Na[r1 e/ Profession Issue Raised Answer by BCL
Fatherb s N
Mr. Noor Security Area is polluted due to - Dust emisin from existing two lines
Hussain S/o Guard dust emitted by the plant | of cement plant is well within the
Bashir Ahmed even the same is being | required limits of NEQS (National

found in our houses due t{ Environmental Quality Standards)
which we feel un safe in | except a momentary increase in case
health point of view. Power shut off from Grid (WAPDA).

-WHR Power Plant will further reduce
dust emission @k to its inherent design
feature of dust collection.

Mr. Waseem Business marn We were promised earlier| - Dust emission from existing two lines

Shahid S/o about the clean atmosphe of cement plant is well within the
Muhammad of the area and no required limits of NEQS (National
Khan pollution will be emitted | Environmental Quality Standards)

by the plant, but lot of dus| except a momentary increase in case
is found by the plant ithe | Power shut off from Grid (WAPDA).

area which needs solid
improvement. - WHR Power Plant will further reduce
dust emission due to its inherent desig
feature of dust collection.

Mr. Muhammad| Security Area is polluted due to - Dust emissin from existing two
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Sabir S/o
Shonda Khan

Supervisor

dust which requires solid
efforts for its
improvement.

lines of cement plant is well within the
required limits of NEQS (National
Environmental Quality Standards)
except a momentary increase in case
Power shut off from Grid (WAPDA).

- WHR Power Plant will further reduce
dust emissio due to its inherent design
feature of dust collection.

Malik Sohanda
Khan S/o Khan
Baig

Farmer

A building of Tehsil
Hospital at Katas is
available but no staff is
kept. Instead it has been
shifted to Cho&aiden
Shah. An approach to
government officiad be
made to appoint the
medical staff in the
existing building for the
local people.

Though it is beyond our scope but we
will try and approach the authorities
concerned for provision of medical
facilities at the existing building of the
hospital katas.

Mr. Abdul
Rehman S/o
Abdullah

Retired Army
Person

A Primary Girls School
exists in the village which
needs an up gradation to
the High Level Classes.

We will approach the concerned
authorities.

Also, on behalf of local community two elders Malik HafddzRehman (ExTehsil Nazim Choa Saiden
Shah) and Haji Muhammad Mursaleen expressed their views. They thanked BCL in providing

e
y

opportunity to local community to discuss issues related to BCL presence in their area. They expressed
their satisfaction on thergvisions of jobs to locals, uplifting of economic conditions of their inhabited
area and steps taken by BCL Management for their welfare/improvement. They also felt delighted in
plantation at site and environmental preservation steps taken by the BCijemmazme.

E.3. Report on how due account was taken of any comments received:

Although the questions raised by the participants are not relevtre Project activity, BL indicated
above action plans to resolve the raised issues.
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Annex 1

CONTACT INFOR MATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization: Bestway Cement Limited
Street/P.O.Box: College Road

Building: BestwayBuilding , 7 Markaz
City: Islamabad

State/Region: Federal Area

Postfix/ZIP: 44000

Country: Pakistan

Telephone: 009251-2654856~ 64

FAX: 009251-2654865

E-Mail: gsm@bestway.com.pk

URL: www.bestway.com.pk
Represented by: Ghulam Sarwar Malik

Title: Director (Projects)

Salutation:

Last Name: Malik

Middle Name: Sarwar

First Name: Ghulam

Department: Projects

Mobile: 0092300-8507005

Direct FAX: 009251-2654865

Direct tel: 009251-2653224

Personal BMail: gsm@bestway.com.pk
Organization: Mitsubishi UFJ Securities Co., Ltd.
Street/P.O.Box: 2-5-2, Marunouchi

Building: Mitsubishi Building

City: Chiyodaku

State/Region: Tokyo

Postfix/ZIP: 100-0005

Country: Japan

Telephone: +81-3-62136399

FAX: +81-3-62136175

E-Mail: watanabehajime@sc.mufg.jp
URL: http://www.sc.mufg.jp/english/e cefc/index.html
Represented by:

Title: Chairman of Clean Energy Finance Committee
Salutation: Mr.

Last Name: Watanabe

Middle Name:

First Name: Hajime
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Depatment: Clean Energy Finance Committee

Mobile:

Direct FAX:

Direct tel:

Personal BViail:
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

Project financing does not involve ODA or public funding from any Annex | countries.
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Annex 3
BASELINE INFOR MATION

Date used for OM calculation

Electricity generation
Plant name unit (GWh) Fuel type Generator type
2007 2006 2005

GTPS Panjgur Unit 1 2.71 0.72 1.75 Gas Gas turbine
TPS Pasni Unit 1 0.97 0.44 1.65 Diesel Open cycle
TPS Jamshoro Unit 1 1016.43 881.17 594.46 Furnace oll Steam turbine
TPS Jamshoro Unit 2 587.24 1225 1107.68 Gas Steam turbine
TPS Jamshoro Unit 3 1129.73 880.59 1059.27 Gas Steam turbine
TPS Jamshoro Unit 4 1105.49 1006.7 1027.05 Gas Steam turbine
GTPS Kotri Unit 1 2417 4.5 6.52 Gas Gas turbine
GTPS Kotri Unit 2 18.22 135 19.85 Gas Gas turbine
GTPS Kotri Unit 3 135.31 100.62 114.22 Gas Gas turbine
GTPS Kotri Unit 4 146.15 122.68 125.89 Gas Gas turbine
GTPS Kotri Unit 5 151.81 135.82 154.23 Gas Gas turbine
GTPSKaotri Unit 6 100.44 135.77 146.22 Gas Gas turbine
GTPS Kaotri Unit 7 189.04 204.26 212.24 Gas Combined
TPS Guddu Unit 1 346.4 414.17 435.77 Gas Steam turbine
TPS Guddu Unit 2 511.24 391.07 473.41 Gas Steam turbine
TPS Guddu Unit 3 172.47 873.07 950.22 Gas Steam turbine
TPS Guddu Unit 4 553.2 874.13 960.22 Gas Steam turbine
TPS Guddu Unit 5 405.82 399.06 498.5 Gas Combined
TPS Guddu Unit 6 455.53 360.07 362.02 Gas Combined
TPS Guddu Unit 7 639.93 541.99 573.04 Gas Gas turbine
TPS Guddu Unit 8 648.32 659.63 709.83 Gas Gas turbine
TPS Guddu Unit 9 577.56 554.74 576.71 Gas Gas turbine
TPS Guddu Unit 10 720.67 617.25 431.74 Gas Gas turbine
TPS Guddu Unit 11 685.78 855.3 679.92 Gas Gas turbine
TPS Guddu Unit12 | 1032.96 | 1075.89 975.43 Gas Gas turbine
TPS Guddu Unit 13 800.11 925.1 785.05 Gas Combined
TPS Quetta Unit 1 48.6 121.13 105.79 Gas Gas turbine
TPS Muzaffargarh Unit 1 1043.99 966.78 1292.71 Gas Steam turbine
TPS Muzaffargarh Unit 2 1038.82 | 1146.33 1120.39 Gas Steam turbine
TPS Muzaffargarh Unit 3 1121.17 1112.8 1002.82 Gas Steam turbine
TPS Muzaffargarh Unit4 1596.85 | 1732.45 | 1155.36 Gas Steam turbine
TPS Muzaffargarh Unit 5 797.09 669.87 689.48 Gas Steam turbine
TPS Muzaffargarh Unit 6 807.96 466.12 598.9 Gas Steamtirbine
NGPS Multan Unit 1 188.87 87.24 0 Gas Steam turbine
NGPS Multan Unit 2 99.96 75.76 2155 Gas Steam turbine
NGPS Multan Unit 3 19.41 129.42 169.02 Gas Steam turbine
GTPS Faisalabad Unit 1 38.73 54.03 55.86 Gas Gas turbine
GTPS Faisalabad Unit 2 53.16 47.74 55.96 Gas Gas turbine
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GTPS Faisalabad Unit 3 49.79 41.19 58.29 Gas Gas turbine
GTPS Faisalabad Unit 4 43.02 50.81 57.54 Gas Gas turbine
GTPS Faisalabad Unit5 79.94 89.51 116.86 Gas Gas turbine
GTPS Faisalabad Unit 6 94.68 90.62 90.04 Gas Gas turbine
GTPS Faisalabad Unit 7 79.58 104.76 90.38 Gas Gas turbine
GTPS Faisalabad Unit 8 75.8 86.09 120.29 Gas Gas turbine
GTPS Faisalabad Unit 9 100.49 156.02 174.98 Gas Combined
SPS Faisalabad Unit 1 227.33 235.72 229.29 Gas Steam tubine
SPS Faisalabad Unit 2 256.15 247.15 228.23 Gas Steam turbine
Gas TurbinePS Shahdara Unit 1 7.51 3.67 8.37 Gas Gas turbine
Gas TurbinePS Shahdara Unit 2 7.73 12.64 9.32 Gas Gas turbine
Gas TurbinePS Shahdara Unit 3 8.02 10.95 4.14 Gas Gas turbine
Gas TurbinePS Shahdara Unit 4 0 7.5 3.61 Gas Gas turbine
FBC Lakhra Unit 1 69.73 27.47 27.17 Coal Subcritical
FBC Lakhra Unit 2 0.17 0 0 Coal Subcritical
FBC Lakhra Unit 3 23.38 58.51 96.4 Coal Subcritical
KAPCO Unit 1 8183 8292 8135 Gas Combined
Hubco Unit 1 7212 3920 1961 Furnace oll Steam Turbine
Kohinoor Energy Ltd Unit 1 806 708 440 Furnace oll Open cycle
AES Lalpir Unit 1 1356 898 380 Furnace oll Steam turbines
AES Pakgen Unit 1 1943 1377 769 Furnace oll Steam turbines
SoutherrElectric Power Unit 1 539 502 397 Furnace oll Open cycle
Habibullah Coastal Power Unit 1 966 934 931 Gas Combined cycle
Fauji Kabirwala Power Unit 1 1184 950 1053 Gas Combined cycle
Rousch (Pakistan) Power Unit 1 3090 2377 2804 Furnace oll Combined cya
Saba Power Unit 1 868 655 557 Furnace oll Steam turbine
Japan Power Generation Unit 1 528 454 380 Furnace oll Open cycle
Uch Power Unit 1 3889 4091 4125 Gas Combined cycle
Altern Energy Unit 1 0 0 9 Gas Flarggggi]ra]tslGas
Liberty Power Unit 1 1306 1377 1294 Gas Combined cycle
E_EZ_’FI%INPOWER Unit 1 840 0 0 Gas Gas Turbine
TAVANIR, IRAN Unit 1 171 146 109 N/A Import from Iran
Default efficiency factor for power plants
Old (before 2000) New (after 2000)
Coal

Subcritical 37% 39%

Supercritical 45%

Ultrasupercritical 50%

IGCC 50%

FBS 35.50 %

CFBS 36.50 % 40%

PFBS 41.50%

Oil
Steam turbine 37.5% 39%
Open cycle 30 % 39.5%
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MONITORING INFORMATION
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Combined cycle 46 % 46%
Natural gas
Steam turbine 37.50 % 37.50 %
Open gcle 30 % 39.50 %
Combined cycle 46 % 60 %
Annex 4
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Appendix 1

List of attendees of the stakeholder meeting:
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