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Monitoring report form for CDM project activity

(Version 09.0)

Complete this form in accordance with the instructions attached at the end of this form.

MONITORING REPORT

Title of the project activity

Foundation Wind Energy-I Limited 50 MW Wind Farm Project

UNFCCC reference number of the project
activity

9268

Version number of the PDD applicable to
this monitoring report

1.4

Version number of this monitoring report

Completion date of this monitoring
report

05/02/2022

Monitoring period number

Duration of this monitoring period

01/01/2016-31/12/2020 (first and last day included)

Monitoring report number for this
monitoring period

NA

Project participants

Foundation Wind Energy-I Limited
UPM Umwelt-Projekt-Management GmbH

Host Party

Islamic Republic of Pakistan

Applied methodologies and standardized
baselines

ACMO0002, Consolidated Baseline Methodology for grid-
connected electricity generation from renewable sources
(Version 13.0.0) (EB 67 Annex 13)

Standardized baselines are not applicable.

Sectoral scopes

Sectoral Scope: 1 Energy Industries (renewable sources)

Amount of GHG emission reductions or

Amount achieved

Amount achieved

from 1 January

Amount achieved
from 1 January

estimated ex ante for this monitoring
period in the PDD

net anthropogenic GHG removals before 1 January 2013 until 31 2021
achieved by the project activity in this 2013 December 2020
monitoring period

0tCO2ze 299,965 tCO2e 0tCOze
Amount of GHG emission reductions or
net anthropogenic GHG removals 446,558 tCOse
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SECTION A. Description of project activity

A.1. General description of project activity
>>

The purpose of the Foundation Wind Energy-I Limited 50 MW Wind Farm Project (hereinafter the
“project activity” or the “project” or the “wind farm”) is to utilize wind resources for electricity
generation through the construction of a wind farm with a total capacity of 50 MW and to deliver the
electricity generated from the project to National Transmission & Despatch Company Limited
(NTDC) through its central power purchasing agency on behalf of Water and Power Development
Authority (WAPDA) distribution companies. By replacing the electricity supplied by the WAPDA grid,
which is heavily dominated by fossil fuel fired power plants, with electricity generated from wind
power the proposed project activity will achieve obvious greenhouse gas (GHG) emission reductions
by avoiding CO. emissions.

The project owner is Foundation Wind Energy-I Limited (hereinafter FWEL-I) as mentioned below.
The project activity involves the installation and operation of 20 wind turbines with unit capacity of
2,500kW, which will supply an average annual generation of 144,500 MWh to the WAPDA grid. The
total installed capacity is 50 MW.

The construction of the project started on 12/08/2013. The project was in full commercial operation
on 11/04/2015. Since then, the operation of the project has been continued in accordance with the
project design as well as the description in the registered PDD. The CDM registration date was
31/12/2012. The start date of crediting period has been changed to be 11/04/2015 (formerly
01/01/2014)", it has been approved by CDM EB on 13/11/2016. Therefore, the crediting period is
11/04/2015 — 10/04/2025 (Fixed).

The total emission reductions achieved in this monitoring period are 299,965 tCO-e.

A.2. Location of project activity

>>

The project is located in the area of Gharo, Kutti Kun New Island in Taluka Mirpur Sakro District
Thatta, Province of Sindh, Pakistan within a narrow corridor, spanned by the following coordinates:

Latitude Longitude
1.124°36'49.52" N 67°24 49.76" E
2.124°36'47.39" N 67°24 41.36" E
3.124° 37 05.22” N 67°24 21.75" E
4.|24° 37 14.56" N 67° 23’ 52.80" E
5.124°37° 15.40" N 67°23 37.86" E
6.]24°37° 10.34" N 67°23 23.85"E
7.]24° 36’ 50.36” N 67°23 2432’ E
8.124° 36’ 29.99” N 67°23 38.34"E
9.]124°35 47.12" N 67° 23’ 38.35" E
10) 24° 35’ 27.60” N 67°23 51.89"E
11] 24° 35'47.55" N 67°24 20.82" E
12| 24° 36’' 07.93" N 67°24 20.35"E
13| 24° 36’ 23.63" N 67°24 3482’ E
14| 24° 36’ 20.24” N 67° 24 50.70" E

The maps below illustrate the project location.

' https://cdm.unfccc.int/Projects/DB/BVQI1356604894.26/view
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Figure 1: Map of the project location

N . ™
Figure 2: Map of the project location

A.3. Parties and project participants

Indicate if the Party involved
Parties involved Project participants wishes to be considered as
project participant (Yes/No)

Pakistan (host) Foundation Wind Energy-| Limited|No
(Private)

United Kingdom of Great Britain UPM Umwelt-Projekt-Management | No

and Northern Ireland GmbH (Private)

A.4. References to applied methodologies and standardized baselines
>>

Title of the baseline methodology:
Consolidated Baseline Methodology for grid-connected electricity generation from renewable
sources (Version 13.0.0).

Reference:
ACMO0002, Version 13.0.0 (EB 67 Annex 13)

Furthermore, the following tools have been applied:
Tool to calculate the emission factor for an electricity system, Version 2.2.1 (EB63, Annex 19)
Tool for the demonstration and assessment of additionality, Version 6.0.0 (EB65, Annex 21)

The applied methodology and tools please refer to the UNFCCC CDM website
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http://cdm.unfccc.int/methodologies/DB/EY2CL7RTEHRC9V6YQHLAR6MJG6VEUS83

A.5. Crediting period type and duration

>>

11/04/2015 — 10/04/2025 (10yr Fixed)

The start date of crediting period has been changed to be 11/04/2015 (formerly 01/01/2014), see the
link: https://cdm.unfccc.int/Projects/DB/BVQI1356604894.26/view

Such change has been approved by CDM EB on 13/11/2016 (PRC-9268-001)>.

SECTION B. Implementation of project activity

B.1. Description of implemented project activity
>>

During the project implementation, 20 units of N100/2500 Gamma version® wind turbine generators
(WTG) by the German company Nordex have been installed and operated. The Nordex N100/2500
WTG has a capacity of 2.5 MW at a nominal voltage of 660 V and a frequency of 50 Hz. Please see
the technical parameters of the wind turbines as follows:

Parameter Value
Type N100/2500
No. of units 20

No. of blades 3
Rated power [kW] 2,500
Rotor diameter [m] 99.8
Cut-in wind speed [m/s] 3
Cut-out wind speed [m/s] 25

Tip speed [m/s] 77
Rated rotational speed [rpm] 14.9
Manufacturer Nordex
Lifetime [yrs] 20

The wind farm is connected with 132kV Gas Insulated Substation (GIS) via 22kV/132kV
transformers.

2 https://cdm.unfccc.int/PRCContainer/searchFinalized ?ref=&proj ref=9268&track=Prior+approval&types op=or&status=

3 Introduction of N100/2500 wind turbines:

http://www.nordex-online.com/en/produkte-service/wind-turbines/n100-25-mw.html?no_cache=1
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Figure 3: Technical Diagram of the project

The construction of the project started on 12/08/2013. The project was in full commercial operation
on 11/04/2015. Since then, the operation of the project has been continued in accordance with the
project design as well as the description in the registered PDD.

The normal implementation of the project has been maintained and no events or situations which
may impact the applicability of the methodology has been observed during this monitoring period.

B.2. Post-registration changes

B.2.1. Temporary deviations from the registered monitoring plan, applied methodologies,
standardized baselines or other methodological regulatory documents

>>

No temporary deviations from registered monitoring plan or applied methodology have been applied

during this monitoring period.

B.2.2. Corrections

>>

No corrections to project information or parameters fixed at validation have been approved during
this monitoring period or submitted with this monitoring report.

B.2.3. Changes to the start date of the crediting period

>>

The start date of crediting period has been changed to be 11 Apr 2015 (formerly 01 Jan 2014), see
the link: https://cdm.unfccc.int/Projects/DB/BVQI1356604894.26/view
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Such change has been approved by CDM EB on 13/11/2016 (Reference no: PRC-9268-001)".

B.2.4. Inclusion of monitoring plan

>>
N/A

B.2.5. Permanent changes to the registered monitoring plan, or permanent deviation of
monitoring from the applied methodologies, standardized baselines, or other
methodological regulatory documents

>>

The Project is implemented as the registered PDD and no permanent changes.

B.2.6. Changes to project design
>>
The Project is implemented as the registered PDD and no changes.

B.2.7. Changes specific to afforestation or reforestation project activity
>>
N/A. The project is not an afforestation or reforestation project.

SECTION C. Description of monitoring system

>>

The monitoring system is designed in accordance with the requirements of methodology ACM0002,
“Consolidated Baseline Methodology for grid-connected electricity generation from renewable
sources” (Version 13.0.0).

1. Monitoring objects
The main monitoring objects are the electricity delivered to the grid and the grid emission factor.

2. Management structure
A CDM department set up by the project owner has appointed personnel to carry out the monitoring
plan. The personnel structure is as follows:

General Manager of
FWEL-I

CDM Department

Monitoring Manager

Engineering Staff Accounting Staff Auditing Staff

Figure 4: Monitoring organogram

A monitoring manager is appointed to supervise the implementation of the monitoring plan, while
further staff, including engineering staff, accounting staff and (internal) auditing staff, are appointed
to carry out the monitoring plan.
e The engineering staff is responsible for data collection (such as meter readings), daily
maintenance of equipment and the emission reduction calculation.

4 https://cdm.unfccc.int/PRCContainer/searchFinalized?ref=&proj_ref=9268&track=Prior+approval&types_op=or&status=
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¢ The accounting staff is responsible for the process of power transactions with the power grid
company and power sale receipts keeping.

e The auditing staff is responsible for reviewing the data and receipt collected, ensuring the
veracity and transparency of them.

3. Monitoring equipment and installation

Four electricity meters are adopted in the monitoring system of the project. The meters have been
installed at the interconnection point to the grid for monitoring the electricity delivered to the grid.

Two bidirectional electricity meters with the accuracy of 0.2s (M11 and M21) are installed as the
main meters at the output side of the 132 kV substation to monitor the electricity exported to and
imported from the grid by the project activity. Another two bidirectional electricity meters of the same
accuracy of 0.2s (M12 as backup meter for M11; M22 as backup meter for M21) are also installed
as the backup meters of the main meters of M11 and M21 at the 132 kV substation.

The emission reductions are calculated based on records of the main meters, and can be cross-
checked with electricity sales & purchase receipts.

The monitoring system is illustrated as follows:
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Figure 5: Monitoring system of the project

Net electricity generation supplied by the project to the grid during the year y (EGaciity,y) €quals to
the difference between electricity exported to the grid (EGexporty) and electricity imported from the
grid (EGimporty) by the project in yeary.

Testing and calibration of all the energy meters M11, M12, M21 and M22 have been carried out by
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the grid as per the specification P-202:08 Energy Meters For Grid Metering, which was issued by
NTDC. FWEL-I is not authorized to do anything with energy meters.

4. Data recording, collection and reporting

The monitoring staffs are responsible for the measurement of electricity by reading the meters on-
site according to the Energy Purchase Agreement (EPA). Every month, the monitored data has been
archived electronically, at the same time the paper document has been archived. The project owner
keeps the receipts of power sales/purchase. The monitoring plan has been carried out mainly by the
CDM department and conducted by the appointed personnel. All key documents have been kept
collectively. For convenience of auditing, the project owner provides the index of project document
and monitoring report. The project owner has a copy of all the paper documents.

The monitored data will be kept during the whole crediting period and 2 years after the end of the
crediting period or until the last issuance of CERs, whichever occurs later.

5. Emergency procedures for monitoring system

Electricity measured by the main meters alone should suffice for the purpose of billing and emissions
reduction verification as long as the error in the main meters is within the permissible limits. However,
should either the project owner or the grid company find the function of the main meter abnormal or
broken-down, the other party and the authorized meter inspection institution need to be informed
immediately to address the issues and make the meters function normally again as soon as possible.
In addition, should any previous monthly readings of the main meters be inaccurate by more than
the allowable error, or be functioned improperly, the electricity generated by the project shall be
determined by:

a) First, by reading the main meters, unless a test by either party reveals it is inaccurate;

b) If the backup meters also fail to function normally, the project owner and the grid company shall
jointly estimate the correct reading in a conservative manner;

c) If the project owner and the grid company fail to mutually estimate of the correct reading, the
readings will be taken as zero, it is conservative.

No emergency happened during this monitoring period.

SECTION D. Data and parameters

D.1. Data and parameters fixed ex ante
Not applicable.

D.2. Data and parameters monitored

Data/Parameter E Gracility,y
Unit MWh
Description _Quantlty of net electricity generation supplied by the project plant/unit to the grid
in yeary
Measured/calculated/ Measured and Calculated
default
Continuous measurement, directly measured by the main meters or the backup
Source of data meters installed at the output side of the 132 kV substation
The following parameters are measured:

Version 09.0 Page 8 of 34
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(i) The quantity of electricity supplied by the project plant/unit to the grid
(EGexpor‘(,y); and

(il) The quantity of electricity delivered to the project plant/unit from the grid
(EGimpor‘(,y)

Difference between EGexporty and EGimport,y is taken as EGracilty,y

Value(s) of monitored
parameter

EGfaciIity,y Value (MWh)
01/01/2016-31/01/2016 2,782.35
01/02/2016-29/02/2016 4,908.70
01/03/2016-31/03/2016 8,034.15
01/04/2016-30/04/2016 12,450.65
01/05/2016-31/05/2016 16,694.63
01/06/2016-30/06/2016 14,814.16
01/07/2016-31/07/2016 15,361.00
01/08/2016-31/08/2016 13,161.83
01/09/2016-30/09/2016 15,414.00
01/10/2016-31/10/2016 6,501.49
01/11/2016-30/11/2016 2,505.12
01/12/2016-31/12/2016 2,663.74
01/01/2017-31/01/2017 6,867.65
01/02/2017-28/02/2017 5,846.07
01/03/2017-31/03/2017 6,388.25
01/04/2017-30/04/2017 9,807.43
01/05/2017-31/05/2017 13,563.02
01/06/2017-30/06/2017 9,939.70
01/07/2017-31/07/2017 13,127.33
01/08/2017-31/08/2017 13,518.16
01/09/2017-30/09/2017 7,672.56
01/10/2017-31/10/2017 4,708.24
01/11/2017-30/11/2017 2,718.52
01/12/2017-31/12/2017 5,296.89
01/01/2018-31/01/2018 2,762.22
01/02/2018-28/02/2018 2,841.90
01/03/2018-31/03/2018 6,510.45
01/04/2018-30/04/2018 8,805.30
01/05/2018-31/05/2018 14,022.58
01/06/2018-30/06/2018 16,541.88
01/07/2018-31/07/2018 14,902.04
01/08/2018-31/08/2018 15,911.78
01/09/2018-30/09/2018 11,369.78
01/10/2018-31/10/2018 2,616.82
01/11/2018-30/11/2018 2,940.52
01/12/2018-31/12/2018 4,506.97
01/01/2019-31/01/2019 4,194.38
01/02/2019-28/02/2019 6,795.90
01/03/2019-31/03/2019 5,927.58
01/04/2019-30/04/2019 10,157.69
01/05/2019-31/05/2019 14,202.59
01/06/2019-30/06/2019 12,662.71
01/07/2019-31/07/2019 20,385.29
01/08/2019-31/08/2019 9,801.61
01/09/2019-30/09/2019 7,326.15
01/10/2019-31/10/2019 4,443.86
01/11/2019-30/11/2019 6,509.21
01/12/2019-31/12/2019 8,573.13
01/01/2020-31/01/2020 9,008.13
01/02/2020-28/02/2020 4,842.32
01/03/2020-31/03/2020 6,550.19
01/04/2020-30/04/2020 8,166.41
01/05/2020-31/05/2020 15,922.36
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Where,

01/06/2020-30/06/2020 9,292.80

01/07/2020-31/07/2020 11,846.90

01/08/2020-31/08/2020 10,870.88

01/09/2020-30/09/2020 6,733.35

01/10/2020-31/10/2020 3,864.23

01/11/2020-30/11/2020 5,067.32

01/12/2020-31/12/2020 5,301.29

Subtotal for Year 2016 115,291.82

Subtotal for Year 2017 99,453.82

Subtotal for Year 2018 103,732.24

Subtotal for Year 2019 110,980.10

Subtotal for Year 2020 97,466.18

Total 312,178.52
- The values of EGexporty is as follows:
M11 back | M21 back | Total Wind

Meters up M12§ up M22§ Turbines
01/01/2016-31/01/2016 1,356.39 1,472.69 2,829.08
01/02/2016-29/02/2016 2,385.21 2,561.72 4,946.93
01/03/2016-31/03/2016 4,097.73 3,961.18 8,058.91
01/04/2016-30/04/2016 6,304.86 6,146.61 12,451.47
01/05/2016-31/05/2016 8,463.63 8,233.34 16,696.97
01/06/2016-30/06/2016 7,598.83 7,234.05 14,832.88
01/07/2016-31/07/2016 7,971.29 7,391.23 15,362.52
01/08/2016-31/08/2016 6,830.01 6,338.63 13,168.64
01/09/2016-30/09/2016 7,867.19 7,547.37 15,414.56
01/10/2016-31/10/2016 3,330.65 3,183.88 6,514.53
01/11/2016-30/11/2016 1,245.42 1,302.23 2,547.65
01/12/2016-31/12/2016 1,358.48 1,362.85 2,721.33
01/01/2017-31/01/2017 3,622.77 3,373.06 6,895.83
01/02/2017-28/02/2017 3,022.10 2,854.67 5,876.77
01/03/2017-31/03/2017 3,297.26 3,116.30 6,413.56
01/04/2017-30/04/2017 5,008.24 4,806.17 9,814.41
01/05/2017-31/05/2017 7,072.36 6,491.78 13,564.14
01/06/2017-30/06/2017 5,142.58 4,806.01 9,948.59
01/07/2017-31/07/2017 6,958.41 6,173.62 13,132.03
01/08/2017-31/08/2017 6,833.62 6,688.04 13,521.66
01/09/2017-30/09/2017 3,957.39 3,720.46 7,677.85
01/10/2017-31/10/2017 2,381.73 2,343.42 4,725.15
01/11/2017-30/11/2017 1,378.67 1,374.53 2,753.20
01/12/2017-31/12/2017 2,675.21 2,644.43 5,319.64
01/01/2018-31/01/2018 1,532.88 1,271.30 2,804.18
01/02/2018-28/02/2018 1,442.07 1,428.74 2,870.81
01/03/2018-31/03/2018 3,259.45 3,261.84 6,521.29
01/04/2018-30/04/2018 4,491.58 4,321.13 8,812.71
01/05/2018-31/05/2018 7,250.66 6,778.00 14,028.66
01/06/2018-30/06/2018 8,366.65 8,184.02 16,550.67
01/07/2018-31/07/2018 7,593.46 7,309.40 14,902.86
01/08/2018-31/08/2018 8,038.32 7,878.19 15,916.51
01/09/2018-30/09/2018 5,914.66 5,459.28 11,373.94
01/10/2018-31/10/2018 1,320.93 1,339.45 2,660.38
01/11/2018-30/11/2018 1,469.22 1,509.36 2,978.58
01/12/2018-31/12/2018 2,244.44 2,304.02 4,548.46
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01/01/2019-31/01/2019 2,041.04 2,196.44 4,237.48
01/02/2019-28/02/2019 3,450.14 3,371.99 6,822.13
01/03/2019-31/03/2019 3,041.14 2,914.02 5,955.16
01/04/2019-30/04/2019 5,189.07 4,974.16 10,163.23
01/05/2019-31/05/2019 7,290.00 6,916.67 14,206.67
01/06/2019-30/06/2019 6,455.97 6,211.79 12,667.76
01/07/2019-31/07/2019 10,481.84 9,904.52 20,386.36
01/08/2019-31/08/2019 5,015.59 4,801.37 9,816.96
01/09/2019-30/09/2019 3,796.40 3,561.26 7,357.66
01/10/2019-31/10/2019 2,202.85 2,285.13 4,487.98
01/11/2019-30/11/2019 3,309.95 3,232.21 6,542.16
01/12/2019-31/12/2019 4,295.20 4,301.24 8,596.44
01/01/2020-31/01/2020 4,569.02 4,466.40 9,035.42
01/02/2020-28/02/2020 2,409.93 2,454.36 4,864.29
01/03/2020-31/03/2020 3,345.35 3,233.30 6,578.65
01/04/2020-30/04/2020 4,208.26 3,970.35 8,178.61
01/05/2020-31/05/2020 8,201.95 7,723.48 15,925.43
01/06/2020-30/06/2020 4,752.44 4,551.34 9,303.78
01/07/2020-31/07/2020 6,142.21 5,726.20 11,868.41
01/08/2020-31/08/2020 5,554.20 5,333.01 10,887.21
01/09/2020-30/09/2020 3,481.46 3,270.62 6,752.08
01/10/2020-31/10/2020 2,000.56 1,897.70 3,898.26
01/11/2020-30/11/2020 2,556.97 2,549.80 5,106.77
01/12/2020-31/12/2020 2,701.68 2,633.56 5,335.24
Subtotal for Year 2016 58,809.69 56,735.78 115,545.47
Subtotal for Year 2017 51,250.34 48,392.49 99,642.83
Subtotal for Year 2018 52,924.32 51,044.73 103,969.05
Subtotal for Year 2019 56,569.19 54,670.80 111,239.99
Subtotal for Year 2020 49,924.03 47,810.12 97,734.15
Total 269,477.57 258,653.92 528,131.49
- The values of EGimporty is as follows:
Meters M11 (back M21 (back Total Wind
up M12) up M22) Turbines
01/01/2016-31/01/2016 24.35 22.38 46.73
01/02/2016-29/02/2016 20.31 17.92 38.23
01/03/2016-31/03/2016 12.97 11.79 24.76
01/04/2016-30/04/2016 0.34 0.48 0.82
01/05/2016-31/05/2016 1.14 1.20 2.34
01/06/2016-30/06/2016 9.68 9.04 18.72
01/07/2016-31/07/2016 0.72 0.80 1.52
01/08/2016-31/08/2016 3.47 3.34 6.81
01/09/2016-30/09/2016 0.42 0.14 0.56
01/10/2016-31/10/2016 6.62 6.42 13.04
01/11/2016-30/11/2016 23.10 19.43 42.53
01/12/2016-31/12/2016 30.00 27.59 57.59
01/01/2017-31/01/2017 14.66 13.52 28.18
01/02/2017-28/02/2017 16.29 14.41 30.70
01/03/2017-31/03/2017 13.07 12.24 25.31
01/04/2017-30/04/2017 3.59 3.39 6.98
01/05/2017-31/05/2017 0.39 0.73 1.12
01/06/2017-30/06/2017 5.30 3.59 8.89
01/07/2017-31/07/2017 2.51 2.19 4.70
01/08/2017-31/08/2017 1.75 1.75 3.50
01/09/2017-30/09/2017 2.83 2.46 5.29
01/10/2017-31/10/2017 9.49 7.42 16.91
01/11/2017-30/11/2017 19.01 15.67 34.68
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01/12/2017-31/12/2017 12.15 10.60 22.75
01/01/2018-31/01/2018 22.69 19.27 41.96
01/02/2018-28/02/2018 15.18 13.73 28.91
01/03/2018-31/03/2018 5.89 4.95 10.84
01/04/2018-30/04/2018 4.26 3.15 7.41
01/05/2018-31/05/2018 3.470 2.610 6.080
01/06/2018-30/06/2018 4.770 4.020 8.790
01/07/2018-31/07/2018 0.360 0.460 0.820
01/08/2018-31/08/2018 2.46 2.27 4.73
01/09/2018-30/09/2018 2.30 1.86 4.16
01/10/2018-31/10/2018 23.43 20.13 43.56
01/11/2018-30/11/2018 21.34 16.72 38.06
01/12/2018-31/12/2018 20.06 21.43 41.49
01/01/2019-31/01/2019 22.40 20.70 43.10
01/02/2019-28/02/2019 13.57 12.66 26.23
01/03/2019-31/03/2019 14.51 13.07 27.58
01/04/2019-30/04/2019 3.14 2.40 5.54
01/05/2019-31/05/2019 2.28 1.80 4.08
01/06/2019-30/06/2019 2.73 2.32 5.05
01/07/2019-31/07/2019 0.52 0.55 1.07
01/08/2019-31/08/2019 7.67 7.68 15.35
01/09/2019-30/09/2019 16.77 14.74 31.51
01/10/2019-31/10/2019 24.22 19.90 4412
01/11/2019-30/11/2019 17.32 15.63 32.95
01/12/2019-31/12/2019 11.97 11.34 23.31
01/01/2020-31/01/2020 14.18 13.11 27.29
01/02/2020-28/02/2020 11.54 10.43 21.97
01/03/2020-31/03/2020 14.65 13.81 28.46
01/04/2020-30/04/2020 6.51 5.69 12.20
01/05/2020-31/05/2020 1.66 1.41 3.07
01/06/2020-30/06/2020 5.79 5.19 10.98
01/07/2020-31/07/2020 11.22 10.29 21.51
01/08/2020-31/08/2020 8.67 7.66 16.33
01/09/2020-30/09/2020 9.99 8.74 18.73
01/10/2020-31/10/2020 18.26 15.77 34.03
01/11/2020-30/11/2020 21.05 18.40 39.45
01/12/2020-31/12/2020 17.88 16.07 33.95
Subtotal for Year 2016 133.12 120.53 253.65
Subtotal for Year 2017 101.04 87.97 189.01
Subtotal for Year 2018 126.21 110.60 236.81
Subtotal for Year 2019 137.10 122.79 259.89
Subtotal for Year 2020 141.40 126.57 267.97
Total 404.71 359.96 764.67
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Monitoring equipment

Equipment:

Type:

Accuracy class:

Serial number:

Dates of last calibrations:
Calibration frequency:
Calibration Validity:

Equipment:

Type:

Accuracy class:

Serial number:

Dates of last calibrations:
Calibration frequency:
Calibration Validity:

Equipment:

Type:

Accuracy class:

Serial number:

Dates of last calibrations:
Calibration frequency:
Calibration Validity:

Equipment:

Type:

Accuracy class:

Serial number:

Dates of last calibrations:
Calibration frequency:
Calibration Validity:

Meter M11 (Main meter)

ISKRA MT-860

0.2S

41512999

21/12/2015, 27/02/2017, 20/02/2019
No more than 2 years
21/12/2015-20/12/2017, 27/02/2017 -
26/02/2019. 20/02/2019- 19/02/2021

Meter M12 (Back up meter for M11)
ISKRA MT-860

0.2S

41513021

21/12/2015, 27/02/2017, 20/02/2019
No more than 2 years

21/12/2015-20/12/2017, 27/02/2017 -
26/02/2019, 20/02/2019- 19/02/2021

Meter M21 (Main meter)

ISKRA MT-860

0.2S

41513000

21/12/2015, 27/02/2017, 20/02/2019
No more than 2 years

21/12/2015-20/12/2017, 27/02/2017 -
26/02/2019, 20/02/2019- 19/02/2021

Meter M22 (Back up meter for M21)
ISKRA MT-860

0.2S

41513018

21/12/2015, 27/02/2017, 20/02/2019
No more than 2 years
21/12/2015-20/12/2017, 27/02/2017 -
26/02/2019, 20/02/2019- 19/02/2021

Measuring/reading/recording
frequency

Measured continuously and recorded

monthly

Calculation method
(if applicable)

EGfaciIity,y = EGexporT,y - EGimporT,y

QA/QC procedures

Monitoring equipments are tested and maintained in accordance with the
manufacturer's recommendations and national standards (IEC 62052-11, IEC

62053-22 and IEC 62053-23).

The net on-grid electricity generation has been cross-checked by electricity

sales & purchase receipts.

Purpose of data/parameter

Baseline emission calculation

Additional comments

None

Data / Parameter: EFgridy
Unit: tCO2e/MWh
Description: Grid Emission factor of WAPDA grid
Measured/ Calculated
Calculated /
Default:
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Source of data:

Calculated as per “Tool to calculate the emission factor for an electricity
system” Version 2.2.1 and the latest data available from the Pakistan Energy
Yearbook® 2015, 2016, 2017, 2018 and 2019.

As the monitoring period covers year 2016, 2017, 2018, 2019 and 2020, the
grid emission factor is calculated separately.

Value(s) of monitored
parameter:

Grid Emission Factor for year 2016: 0.6445;
Grid Emission Factor for year 2017: 0.6164;
Grid Emission Factor for year 2018: 0.5534;
Grid Emission Factor for year 2019: 0.5677;
Grid Emission Factor for year 2020: 0.4509;

Monitoring equipment:

NA

Measuring/
Reading/
Recording frequency:

Calculated annually as per “Tool to calculate the emission factor for an
electricity system” Version 2.2.1 and the latest data available from the
Pakistan Energy Yearbook 2015, 2016, 2017, 2018 and 2019

Calculation method
(if applicable):

Calculated annually as per “Tool to calculate the emission factor for an
electricity system” Version 2.2.1 and the latest data available from the
Pakistan Energy Yearbook 2015, 2016, 2017, 2018 and 2019

QA/QC procedures:

Appropriateness of the data is reviewed and changes are applied annually
by the Sapphire. It is recalculated annually.

Purpose of data:

Baseline emission calculation

Additional comment:

The latest data available from the Pakistan Energy Yearbook 2015, 2016,
2017, 2018 and 2019 are used at the time of MR writing, the calculated
EFgria,cmy is the emission factor of the WPADA grid in year 2016, 2017, 2018,
2019 and 2020

Data / Parameter: FCiy

Unit: Mass unit

Description: Amount of fossil fuel type i consumed in the project electricity system in
yeary

Measured/ Default

Calculated /

Default:

Source of data:

Pakistan Energy Yearbook 2015, 2016, 2017, 2018 and 2019

Value(s) of monitored
parameter:

Refer to ER sheet

Monitoring equipment: NA

Measuring/ Annually

Reading/

Recording frequency:

Calculation method NA

(if applicable):

QA/QC procedures: NA

Purpose of data: Baseline emission calculation
Additional comment: None

Data / Parameter: NCViy

Unit:

GJ/Mass unit

Description:

Net calorific value (energy content) of fossil fuel type i in year y

5 For grid emission factor calculation for year 2020, 2019, 2018, 2017 and 2016, the latest published Pakistan Energy
Yearbook is Pakistan Energy Yearbook 2019, 2018, 2017, 2016 and 2015, respectively. Refer to section E.1 of the MR

for details.
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Measured/
Calculated /
Default:

Default

Source of data:

IPCC default values at the lower limit of the uncertainty at a 95% confidence
interval as provided in Table 1.2 of Chapter 1 of Vol. 2 (Energy) of the 2006
IPCC

Value(s) of monitored
parameter:

Refer to ER sheet

Monitoring equipment: NA
Measuring/ Annually
Reading/

Recording frequency:

Calculation method NA

(if applicable):

QA/QC procedures: NA
Purpose of data: Baseline emission calculation
Additional comment: None
Data / Parameter: EFcozy
Unit: tCO2/GJ

Description: CO2 emission factor of fossil fuel type i used in power unit min year y
Measured/ Default

Calculated /

Default:

Source of data:

IPCC default values at the lower limit of the uncertainty at a 95% confidence
interval as provided in Table 1.2 of Chapter 1 of Vol. 2 (Energy) of the 2006
IPCC

Value(s) of monitored
parameter:

Refer to ER sheet

Monitoring equipment: NA

Measuring/ NA

Reading/

Recording frequency:

Calculation method NA

(if applicable):

QA/QC procedures: NA

Purpose of data: Baseline emission calculation
Additional comment: None

Data / Parameter: EGy

Unit: MWh

Description: Net electricity generated by the power unit of electricity system in year y
Measured/ Default

Calculated /

Default:

Source of data:

Pakistan Energy Yearbook 2015, 2016, 2017, 2018 and 2019

Value(s) of monitored
parameter:

Refer to ER sheet

Monitoring equipment:

NA

Version 09.0
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Measuring/ Annually

Reading/

Recording frequency:

Calculation method NA

(if applicable):

QA/QC procedures: NA

Purpose of data: Baseline emission calculation

Additional comment: None

Data / Parameter: Nm.y

Unit: -

Description: Average net energy conversion efficiency of power unit m in year y

Measured/ Default

Calculated /

Default:

Source of data: The default values provided in the table in Annex 1 of the Tool to calculate
the emission factor of an electricity system (version 2.2.1)

Value(s) of monitored Refer to ER sheet

parameter:

Monitoring equipment: NA

Measuring/ Annually

Reading/

Recording frequency:

Calculation method NA

(if applicable):

QA/QC procedures: NA

Purpose of data: Baseline emission calculation

Additional comment: None

D.3. Implementation of sampling plan
>>

N/A
SECTION E. Calculation of emission reductions or net anthropogenic removals

E.1. Calculation of baseline emissions or baseline net removals
>>

Baseline emissions (BEy) are calculated as follows:

BEy = EGfacility,y X EFgrid,y
= EGfacility,y X EFgrid,CM,y

Where:
BE, Baseline emission in year y (tCOze)
E Graciity,y Quantity of net electricity generation supplied by the project plant/unit to the grid
in year y (MWh)
EFgriacmy Combined margin CO, emission factor of the WAPDA grid in year y (tCO2/MWh)
EFgriay Grid Emission factor of WAPDA grid in year y (tCO2/MWh), equals to EFgig.cmy
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EFgrigcmy = 0.6445 tCO/MWh for vintage 2016, 0.6164 tCO./MWh for vintage 2017, 0.5534

tCO2/MWh for vintage 2018, 0.5677 tCO./MWh for vintage 2019 and 0.4509 tCO,/MWh for vintage
2020. The calculation is as follows:

Calculation of the grid emission factor

To calculate the second factor of equation to calculate the baseline emissions, the Tool to calculate
the emission factor for an electricity system has to be used. Following the tool, this factor is calculated
as a combined margin (CM), consisting of the simple average of the operating margin emission factor
(OM) and the build margin (BM) emission factor:

EFyriacmy = EFgriaomy X Wom + EFgriapmy X Wpym

With the input values:
EFyriacmy Combined margin grid emission factor in year y (tCO2/MWh)
EFgriaomy Operation margin grid emission factor in year y (tCO2/MWh)
EFyriapm, Build margin grid emission factor in year y (tCO2/MWh)
Woum Weighting of operation margin factor (%)
Wgy Weighting of build margin factor (%)

For the calculation of these input values, the Tool to calculate the emission factor for an electricity
system (version 2.2.1) describes six steps:

STEP 1. Identify the relevant electricity systems.

STEP 2. Choose whether to include off-grid power plants in the project electricity system
(optional).

STEP 3. Select a method to determine the operating margin (OM).

STEP 4. Calculate the operating margin emission factor according to the selected method.
STEP 5. Calculate the build margin (BM) emission factor.

STEP 6. Calculate the combined margin (CM) emissions factor.

Step 1: Identify the relevant electricity systems

The Pakistani DNA has not published any delineation of the project electricity system and a
connected electricity system. Moreover, the criteria provided in the “Tool to calculate the emission
factor for an electricity system” (version 2.2.1) under Step 1 do not result in a clear grid boundary as

1) there is no official data for market prices for electricity over periods of time in Pakistan

2) there is no official data available with regard to the operation of the transmission line between
different electricity systems.

In such cases, the “Tool to calculate the emission factor for an electricity system” suggests “to use
a regional grid definition in the case of large countries with layered dispatch systems (e.g.
provincial/regional/national)” to distinguish a connected electricity system. As a provincial grid
definition may be too narrow, the national grid definition should be used by default, as per the tool.

Pakistan comprised two electricity grids, the Karachi Electricity Supply Company (KESC) grid, which
supplies Karachi city and adjoining areas of Sindh and Balochistan, and the national electricity grid,
managed by the Water and Power Development Authority (WAPDA). The national grid covers the
whole of Pakistan, except the city of Karachi, which is supplied by the KESC grid.

The Pakistan Energy Yearbook, which is annually published by the Government of Pakistan, Ministry
of Petroleum and Natural Resources or Ministry of Energy (Petroleum Division), provides the official
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data for energy generation in Pakistan for KESC and WAPDA. Further does it mention the IPPs
(Independent Power Producers), which deliver their generated power either to WAPDA or KESC®.

The project is connected to the national electricity grid (WAPDA). According to the Tool to calculate
the emission factor for an electricity system, the project electricity system can be identified as the
national grid by the spatial extent of the power plants that are physically connected through
transmission and distribution lines to the project activity (e.g. the renewable power plant location or
the consumers where electricity is being saved) and that can be dispatched without significant
transmission constraints.

Although the two grids are interconnected for occasional supply from the national grid to the smaller
KESC grid, electricity imports and exports are not foreseen during standard operation. According to
the definitions in the above-mentioned tool, the KESC grid can be identified as connected electricity
system.

Since none of the two grids is physically connected to foreign grids, electricity imports to the national
grid can therefore be excluded.

Electricity exports are not subtracted from the electricity generation data, as advised in the Tool to
calculate the emission factor for an electricity system.

Step 2: Choose whether to include off-grid power plants in the project electricity system
(optional)
According to Option | of step 2, off-grid power plants are not included in the calculation.

Step 3: Select a method to determine the operating margin (OM)
Four alternatives for the calculation of OM are given in the tool:

a) Simple OM; or

b) Simple adjusted OM; or

c) Dispatch data analysis OM; or
d) Average OM.

The simple OM method (option a) can only be used if low-cost/must-run resources’ constitute less
than 50% of total grid generation in: 1) average of the five most recent years, or 2) based on long-
term averages for hydroelectricity production.

As calculated with the data available from the Pakistan Energy Yearbooks, the share of low-
cost/must-run resources has constituted less than 50% of total grid generation in average of the five
most recent years:

2012 39.23%
2013 39.82%
2014 39.51%
2015 39.83%
2016 39.43%
2017 35.21%

6 On the website of the Private Power & Infrastructure Board, Government of Pakistan, Ministry of Water & Power
(http://www.ppib.gov.pk/N_commissioned_ipps.htm) it is mentioned which IPPs deliver their generated power to which
electricity system (WAPDA or KESC). Currently only two IPPs (Gul Ahmed, Karachi, and Tapal Energy, Karachi) deliver
to KESC, while the other IPPs deliver to WAPDA. In 1998, as part of the government’s privatization policy, the National
Transmission & Despatch Company (NTDC) “was organized to take over all the properties, rights and assets obligations
and liabilities of 220 KV and 500KV Grid Stations and Transmission Lines/Network Transmission Lines/Network owned
by Pakistan Water and Power Development Authority (WAPDA) (See http://www.ntdc.com.pk). IPPs commissioned
under the 2002 power policy are therefore mentioned as delivering their generated power to NTDC.

7 Low-cost/must-run resources are defined as power plants with low marginal generation costs or power plants that are
dispatched independently of the daily or seasonal load of the grid. They typically include hydro, geothermal, wind, low-cost
biomass, nuclear and solar generation. If coal is obviously used as must-run, it should also be included in this list, i.e.
excluded from the set of plants.

Version 09.0 Page 18 of 34



CDM-MR-FORM

2018 31.65%
2019 31.81%

As this requirement is met according to the Energy Yearbooks of 2012 - 2019, the simple OM method
(option a) is applicable.

For the calculation of EFgig0m,y, €X post calculation is chosen in the registered PDD. As per the tool,

Ex post option: If the ex post option is chosen, the emission factor is determined for the year in
which the project activity displaces grid electricity, requiring the emissions factor to be updated
annually during monitoring. If the data required to calculate the emission factor for year y is
usually only available later than six months after the end of year y, alternatively the emission
factor of the previous year y-1 may be used. If the data is usually only available 18 months after
the end of year y, the emission factor of the year proceeding the previous year y-2 may be used.
The same data vintage (y, y-1 or y-2) should be used throughout all crediting periods.

For the project, the ex post option is chosen. This means, that each monitoring report would have to
include the latest calculation of the operation margin emission factor. The factor for the year
proceeding the previous year (y-7) will be used for the calculations.

Step 4: Calculate the operating margin emission factor according to the selected method
The simple OM emission factor is calculated as the generation-weighted average CO. 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.

Two ways of calculation are described in the tool®:

Option A: Based on the net electricity generation and a CO, emission factor of each power unit;

or

Option B: Based 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.

Whereas Option B can only be applied if:

a) The necessary data for Option A is not available; and

b) Only nuclear and renewable power generation are considered as low-cost/must-run power
sources and the quantity of electricity supplied to the grid by these sources is known; and

c) Off-grid power plants are not included in the calculation (i.e., if Option | has been chosen in
Step 2).

The exact operation and emission factor data is not available for all connected power plants, only
nuclear and hydro power have been considered as low-cost/must-run resources in Step 3 and Option
| has been chosen in Step 2. Option B can therefore be chosen to calculate the OM emission factor
using the total net electricity generation, emission and utilization data for each fuel type. The
necessary data can be found in the present Pakistan Energy Yearbooks.

The calculation of the OM emission factor is based on the net electricity supplied to the grid by all
power plants serving the system, not including the low-cost/must-run power plants. To carry out the
calculation, the tool provides the following formula:

Zi(FCi,y ' NCVi,y ' EFCOZ,i,y)
EFgrid,OMsimple,y =
EGy

Where:

8 Cited from Tool to calculate the emission factor for an electricity system, v.2.2.1
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EFgrigomsimple,y Simple operating margin CO, emission factor in year y (tCO2/MWh)

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

NCV;, Net calorific value (energy content of fossil fuel type i in year y (GJ/mass or
volume unit)

EFco, iy CO- emission factor of fossil fuel type i in year y (tCO2/GJ)

EG, Net electricity generated and delivered to the grid by all power sources serving
the system, not including low-cost/most-run power plants/units, in year y (MWh)

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

y The relevant year as per the data vintage chosen in Step 3.

As a result of this calculation®, the simple operation margins for the year 2016, year 2017, year 2018,
year 2019 and year 2020 are:

tCOe
EFgrid,OMsimple,2016 = 0.7262 MWh

tCOe
EFgrid,OMsimple,2017 = 0.6964 MWh

tCO,e
EFgrid,OMsimple,ZOlS = 0.6293 MWh

tCOe
EFgrid,OMsimple,2019 = 0.6030 MWh

tCO,e
EFgrid,OMsimple,ZOZO = 0.4729 MWh

Step 5: Calculate the build margin (BM) emission factor

For the terms of data vintage, the tool offers 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. 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 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 emission factor
during the crediting period.

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 second crediting period, the build
margin emissions factor shall be calculated ex ante, as described in Option 1 above. For the third
crediting period, the build margin emission factor calculated for the second crediting period
should be used.

9 All relevant input values and calculations have been provided to the DOE(s) during verification.

10 Cited from Tool to calculate the emission factor for an electricity system, v.2.2.1.
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For the proposed project, option 2 is chosen and the build margin is updated every year of the
crediting period. Therefore, the latest figures are calculated in each monitoring report.

Capacity additions from retrofits of power plants should not be included in the calculation of the build
margin emission factor.

The sample group of power units m used to calculate the build margin should be determined as per
the following procedure from the Tool to calculate the emission factor for an electricity system’’,
consistent with the data vintage selected above:

a) Identify the set of five power units, excluding power units registered as CDM project activities, that
started to supply electricity to the grid most recently (SETs.units) and determine their annual electricity
generation (AEGset-5.units, in MWh);

(b) Determine the annual electricity generation of the project electricity system, excluding power units
registered as CDM project activities (AEGiota, in MWh). Identify the set of power units, excluding
power units registered as CDM project activities, that started to supply electricity to the grid most
recently and that comprise 20% of AEGia (if 20% falls on part of the generation of a unit, the
generation of that unit is fully included in the calculation) (SET:20%) and determine their annual
electricity generation (AEGset.220%, in MWh);

(c) From SETs.units and SETs209 Select the set of power units that comprises the larger annual
electricity generation (SE Tsampie); Identify the date when the power units in SE Tsampie Started to supply
electricity to the grid. If none of the power units in SETs.mpie Started to supply electricity to the grid
more than 10 years ago, then use SETsampie to calculate the build margin. In this case ignore steps
(d), (e) and (f).

Otherwise:

(d) Exclude from SETs.mpie the power units which started to supply electricity to the grid more than
10 years ago. Include in that set the power units registered as CDM project activities, starting with
power units that started to supply electricity to the grid most recently, until the electricity generation
of the new set comprises 20% of the annual electricity generation of the project electricity system (if
20% falls on part of the generation of a unit, the generation of that unit is fully included in the
calculation) to the extent is possible. Determine for the resulting set (SETsampie-com) the annual
electricity generation (AEGset-sampie-com, in MWh);

If the annual electricity generation of that set is comprises at least 20% of the annual electricity
generation of the project electricity system (i.e. AEGser-sample-com 2 0.2 x AEGio), then use the
sample group SE Tsampie-com to calculate the build margin. Ignore steps (e) and (f).

Otherwise:

(e) Include in the sample group SETs.mpie-com the power units that started to supply electricity to the
grid more than 10 years ago until the electricity generation of the new set comprises 20% of the
annual electricity generation of the project electricity system (if 20% falls on part of the generation of
a unit, the generation of that unit is fully included in the calculation);

(f) The sample group of power units m used to calculate the build margin is the resulting set (sersample-
CDM—>10yrs)-

Calculation of EFgrid,BM,2016

Step (a)

" Cited from Tool to calculate the emission factor for an electricity system, v.2.2.1
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The five power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and for which official data about their annual electricity
generation is available, are:

SETS-units:
Electricity
No. Power Unit Commission Date generation 2015
(MWh)"?

1 DKHP Year 2015 386,830.00

2 UCH-Il POWER Year 2014 2,415,000.00

3 NEW JABBAN Year 2014 121,370.00

4 GOMAL ZAM Year 2014 43,860.00

5 Jinnah Year 2013 190,690.00

AEGSET-S-unitS = 3,1 57,750 MWh

Step (b)

According to Pakistan Energy Yearbook 2015, the annual electricity generation of the project
electricity system, excluding power units registered as CDM project activities (AEGiotal) has been
calculated as:

AEGiota = 94,658,470 MWh

The set of power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and that comprise 20% of AEGi.ta and for which official

data about their annual electricity generation is available, are:

SET:>20% :
Electricity
No. Power Unit Commission Date generation 2015
(MWh)"?
1 DKHP Year 2015 386,830.00
2 UCH-Il POWER Year 2014 2,415,000.00
3 NEW JABBAN Year 2014 121,370.00
4 GOMAL ZAM Year 2014 43,860.00
5 Jinnah Year 2013 190,690.00
6 AKHP Year 2013 461,780.00
7 KKHP Year 2012 253,000.00
8 Liberty Power Tech 2011/1/13 1,515,000.00
9 Halmore Power 2011/6/16 723,570.00
10 Foundation Power 2011/5/16 1,322,610.00
11 Hub Power, Narowal 2011/4/22 1,418,160
12 CHASNUPP-II 2011/1/27 2,744,000.00
13 SAPPHIRE ELECTRIC 2010/10/4 966,540.00
14 NISHAT CHUNIAN Power 2010/7/21 1,415,000.00
15 NISHAT POWER LTD 2010/6/9 1,448,670.00
16 ORIENT POWER LTD 2010/5/24 1,037,300.00
17 SAIF POWER LTD 2010/4/27 770,000.00

12 Pakistan Energy Yearbook 2015
'3 Pakistan Energy Yearbook 2015
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18 ENGRO ENERGY LTD 2010/3/27 1,429,020.00
19 ATLAS POWER LTD 2009/12/18 1,461,690.00

AEGsgT-220%, = 20,124,090 MWh

Step (c)

SETs20% comprises the larger annual electricity generation and is therefore SETsampie. And none of
the power units in SETsample Started to supply electricity to the grid more than 10 years ago, then use
SETsample is used to calculate the build margin.

According to the Tool to calculate the emission factor for an electricity system, the build margin
emissions factor is the generation-weighted average emission factor of all power units m during the
most recent year y, for which electricity generation data is available. It can be calculated using the
following formula:

Zm EGm,y ' EFEL,m,y

EFgrid,BM.y =

Zm EGm,y
Where:
EFyriapm, Build margin CO2 emission factor in year y (tCO/MWh).
EGp, N((altﬂwﬁ;tity of electricity generated and delivered to the grid by power unit min year
y .
EFg1my CO2 emission factor of power unit m in year y (tCO2/MWh).
m Power units included in the build margin.
y Most recent historical year for which electricity generation data is available.

As a result of this calculation, the build margin for 2016 is:

tCO,e

EFgriapm2016 = 0.39965 Wh

Calculation of EFgrid,BM,2017

Step (a)

The five power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and for which official data about their annual electricity
generation is available, are:

SETS-units:
Electricity
No. Power Unit Commission Date generation 2016
(MWh)"®
1 CCPP Nandipur Year 2016 371,820.00
2 DKHP Year 2015 643,070.00
3 UCH-Il POWER Year 2014 2,326,570.00
4 NEW JABBAN Year 2014 135,140.00
5 GOMAL ZAM Year 2014 11,860.00

4 All relevant input values are provided to the DOE(s) during verification.
'S Pakistan Energy Yearbook 2016
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AEGSET-S-unitS = 3,488,460 MWh

Step (b)

According to Pakistan Energy Yearbook 2016, the annual electricity generation of the project
electricity system, excluding power units registered as CDM project activities (AEGiotal) has been
calculated as:

AEGiota = 96,696,810 MWh

The set of power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and that comprise 20% of AEGictai and for which official
data about their annual electricity generation is available, are:

SETx20% :
Electricity
No. Power Unit Commission Date generation 2016
(MWh)'®
1 CCPP Nandipur Year 2016 371,820.00
2 DKHP Year 2015 643,070.00
3 UCH-Il POWER Year 2014 2,326,570.00
4 NEW JABBAN Year 2014 135,140.00
5 GOMAL ZAM Year 2014 11,860.00
6 Jinnah Year 2013 296,320.00
7 AKHP Year 2013 568,420.00
8 KKHP Year 2012 37,640.00
9 Liberty Power Tech 2011/1/13 1,277,000.00
10 Halmore Power 2011/6/16 916,000.00
11 Foundation Power 2011/5/16 1,211,690.00
12 Hub Power, Narowal 2011/4/22 1,161,910
13 CHASNUPP-II 2011/1/27 2,560,000.00
14 SAPPHIRE ELECTRIC 2010/10/4 991,000.00
15 NISHAT CHUNIAN Power 2010/7/21 1,214,000.00
16 NISHAT POWER LTD 2010/6/9 1,307,290.00
17 ORIENT POWER LTD 2010/5/24 1,155,620.00
18 SAIF POWER LTD 2010/4/27 1,061,000.00
19 ENGRO ENERGY LTD 2010/3/27 1,222,150.00
20 ATLAS POWER LTD 2009/12/18 1,320,460.00

AEGseT-220%, = 19,788,960 MWh

Step (c)

SETs20% comprises the larger annual electricity generation and is therefore SETsampie. And none of
the power units in SETsampie Started to supply electricity to the grid more than 10 years ago, then use
SETsample is used to calculate the build margin.

According to the Tool to calculate the emission factor for an electricity system, the build margin
emissions factor is the generation-weighted average emission factor of all power units m during the
most recent year y, for which electricity generation data is available. It can be calculated using the
following formula:

'6 Pakistan Energy Yearbook 2016
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Zm EGm,y ' EFEL,m,y

EFgrid,BM.y = Zm EGm,y
Where:
EFgriapm,y Build margin CO2 emission factor in year y (tCO2/MWh).
EGp, Net quantity of electricity generated and delivered to the grid by power unit m in year
y (MWh).
EFg1my CO2 emission factor of power unit m in year y (tCO2/MWh).
m Power units included in the build margin.
y Most recent historical year for which electricity generation data is available.

As a result of this calculation'’, the build margin for 2017 is:

tCO,e
MWh

EFgrid,BM,2017 = 0.3767

Calculation of EFgrid,BM,2018

Step (a)

The five power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and for which official data about their annual electricity
generation is available, are:

SETS-units:
Electricity

No. Power Unit Commission Date generation 2017

(MWh)'®
1 CHASNUPP-III Year 2017 1,714,000.00
2 Haveli Bahdur Shah PP Year 2017 2,985,450.00
3 Quaid-e-Azam Thermal PP Year 2017 502,770.00
4 Sahiwal Coal Fire Plant Year 2017 155,110.00
5 Devis Energen Year 2017 59,640.00

AEGSET-S-unitS = 5,416,970 MWh

Step (b)

According to Pakistan Energy Yearbook 2017, the annual electricity generation of the project
electricity system, excluding power units registered as CDM project activities (AEGiotal) has been
calculated as:

AEGiota = 107,640,190 MWh
The set of power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and that comprise 20% of AEGi.ta and for which official

data about their annual electricity generation is available, are:

SETs20% :

7 All relevant input values are provided to the DOE(s) during verification.
'8 Pakistan Energy Yearbook 2017
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Electricity
No. Power Unit Commission Date generation 2017
(MWh)"
1 CHASNUPP-III Year 2017 1,714,000.00
2 Haveli Bahdur Shah PP Year 2017 2,985,450.00
3 Quaid-e-Azam Thermal PP Year 2017 502,770.00
4 Sahiwal Coal Fire Plant Year 2017 155,110.00
5 Devis Energen Year 2017 59,640.00
6 CCPP Nandipur Year 2016 1,338,860.00
7 DKHP Year 2015 589,470.00
8 UCH-Il POWER Year 2014 2,724,270.00
9 NEW JABBAN Year 2014 105,710.00
10 GOMAL ZAM Year 2014 6,170.00
11 Jinnah Year 2013 292,690.00
12 AKHP Year 2013 396,660.00
13 KKHP Year 2012 199,060.00
14 Liberty Power Tech 2011/1/13 1,339,420.00
15 Halmore Power 2011/6/16 552,510.00
16 Foundation Power 2011/5/16 1,266,140.00
17 Hub Power, Narowal 2011/4/22 1,334,180
18 CHASNUPP-II 2011/1/27 2,501,000.00
19 SAPPHIRE ELECTRIC 2010/10/4 960,090.00
20 NISHAT CHUNIAN Power 2010/7/21 1,315,870.00
21 NISHAT POWER LTD 2010/6/9 1,330,760.00

AEGseT-220%, = 21,669,830 MWh

Step (c)

SET=x20% comprises the larger annual electricity generation and is therefore SETsampie. And none of
the power units in SETsampie Started to supply electricity to the grid more than 10 years ago, then use
SETsample is used to calculate the build margin.

According to the Tool to calculate the emission factor for an electricity system, the build margin
emissions factor is the generation-weighted average emission factor of all power units m during the
most recent year y, for which electricity generation data is available. It can be calculated using the
following formula:

Zm EGm,y ' EFEL,m,y

EFgrid,BM.y = Zm EGm,y
Where:
EFgriapm,y Build margin CO2 emission factor in year y (tCO2/MWh).
EGp, Net quantity of electricity generated and delivered to the grid by power unit m in year
y (MWh).
EFg1my CO2 emission factor of power unit m in year y (tCO2/MWh).
m Power units included in the build margin.
y Most recent historical year for which electricity generation data is available.

As a result of this calculation®, the build margin for 2018 is:

'® Pakistan Energy Yearbook 2017

20 All relevant input values are provided to the DOE(s) during verification.
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tCO,e
MWh

EFyriapm2018 = 0.32599

Calculation of EFgrid,BM,2019

Step (a)

The five power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and for which official data about their annual electricity
generation is available, are:

SETS-units:
Electricity

No. Power Unit Commission Date generation 2018

(MWh)?'
1 CHASNUPP-IV Year 2018 1,918,000.00
2 Baloki Year 2018 2,148,790.00
3 Gulf Power Gen Year 2018 2,780.00
4 Port Qasim Year 2018 3,598,100.00
5 Reshman Year 2018 56,900.00

AEGSET-S-unitS = 7,724,570 MWh

Step (b)

According to Pakistan Energy Yearbook 2018, the annual electricity generation of the project
electricity system, excluding power units registered as CDM project activities (AEGiotal) has been
calculated as:

AEGiota = 114,646,886 MWh
The set of power units, excluding power units registered as CDM project activities, that started to

supply electricity to the grid most recently and that comprise 20% of AEGi.tai and for which official
data about their annual electricity generation is available, are:

SET:>20% :
Electricity
No. Power Unit Commission Date generation 2018
(MWh)#
1 CHASNUPP-IV Year 2018 1,918,000.00
2 Baloki Year 2018 2,148,790.00
3 Gulf Power Gen Year 2018 2,780.00
4 Port Qasim Year 2018 3,598,100.00
5 Reshman Year 2018 56,900.00
6 CHASNUPP-III Year 2017 2,432,000.00
7 Haveli Bahdur Shah PP Year 2017 2,858,440.00
8 Quaid-e-Azam Thermal PP Year 2017 3,367,700.00
9 Sahiwal Coal Fire Plant Year 2017 7,307,170.00

21 pakistan Energy Yearbook 2018
22 pakistan Energy Yearbook 2018
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AEGseT-220%, = 23,689,880 MWh

Step (c)

SETs20% comprises the larger annual electricity generation and is therefore SETsampie. And none of
the power units in SETsampie Started to supply electricity to the grid more than 10 years ago, then use
SETsample is used to calculate the build margin.

According to the Tool to calculate the emission factor for an electricity system (version 2.2.1), the
build margin emissions factor is the generation-weighted average emission factor of all power units
m during the most recent year y, for which electricity generation data is available. It can be calculated
using the following formula:

Zm EGm,y ' EFEL,m,y

EFgrid,BM.y = Zm EG,, ,
Where:
EFgriapm,y Build margin CO2 emission factor in year y (tCO2/MWh).
EGp, Net quantity of electricity generated and delivered to the grid by power unit m in year
y (MWh).
EFgpmy CO2 emission factor of power unit m in year y (tCO2/MWh).
m Power units included in the build margin.
y Most recent historical year for which electricity generation data is available.

As a result of this calculation®, the build margin for 2019 is:

tCO,e
MWh

EFgrid,BM.ZOZo = 0.46178

Calculation of EFgrid,BM,ZOZO

Step (a)

The five power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and for which official data about their annual electricity
generation is available, are:

SETS-units:
Electricity

No. Power Unit Commission Date generation 2019

(MWh)*
1 T-4th Year 2019 1,556,240.00
2 Golen Gol Year 2019 72,150.00
3 CHASNUPP-IV Year 2018 2,298,000.00
4 Baloki Year 2018 5,284,190.00
5 Port Qasim Year 2018 7,553,640.00

AEGseT-5.units = 16,764,220 MWh

23 All relevant input values are provided to the DOE(s) during verification.
24 pakistan Energy Yearbook 2019
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Step (b)
According to Pakistan Energy Yearbook 2019, the annual electricity generation of the project
electricity system, excluding power units registered as CDM project activities (AEGiotal) has been
calculated as:
AEGiota = 111,588,748 MWh
The set of power units, excluding power units registered as CDM project activities, that started to

supply electricity to the grid most recently and that comprise 20% of AEGi.tai and for which official
data about their annual electricity generation is available, are:

SET:>20% :
Electricity
No. Power Unit Commission Date generation 2019
(MWh)®
1 T-4th Year 2019 1,556,240.00
2 Golen Gol Year 2019 72,150.00
3 CHASNUPP-IV Year 2018 2,298,000.00
4 Baloki Year 2018 5,284,190.00
5 Port Qasim Year 2018 7,553,640.00
6 Reshman Year 2018 15,110.00
7 CHASNUPP-III Year 2017 2,694,000.00
8 Haveli Bahdur Shah PP Year 2017 6,589,440.00

AEGsgT-220%, = 26,062,770 MWh

Step (c)

SETs20% comprises the larger annual electricity generation and is therefore SETsampie. And none of
the power units in SETsampie Started to supply electricity to the grid more than 10 years ago, then use
SETsample is used to calculate the build margin.

According to the Tool to calculate the emission factor for an electricity system (version 2.2.1), the
build margin emissions factor is the generation-weighted average emission factor of all power units
m during the most recent year y, for which electricity generation data is available. It can be calculated
using the following formula:

Zm EGm,y ' EFEL,m,y

EFgrid,BM.y = Zm EGm,y
Where:
EFgriapm,y Build margin CO2 emission factor in year y (tCO2/MWh).
EGp, N((altﬂwﬁ;tity of electricity generated and delivered to the grid by power unit min year
y .
EFg1my CO2 emission factor of power unit m in year y (tCO2/MWh).
m Power units included in the build margin.
y Most recent historical year for which electricity generation data is available.

As a result of this calculation?®, the build margin for 2020 is:

25 pakistan Energy Yearbook 2019

26 All relevant input values are provided to the DOE(s) during verification.
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tCO,e
MWh

EFyriaBm,2020 = 0.38514

As described above, the combined margin emission factor for an electricity system is calculated
using the following formula:

EFyriacmy = EFgriaomy *Wom + EFgriagmy " Wem

The weighting factors wy,, and wg,, are defined by the Tool to calculate the emission factor for an
electricity system?:

Wind and solar power generation project activities: wou = 0.756 and weu = 0.25 (owing to their
intermittent and non-dispatchable nature) for the first crediting period and for subsequent
crediting periods;

All other projects: wom = 0.5 and wsn = 0.5 for the first crediting period, and wou = 0.25 and weu
= 0.75 for the second and third crediting period, unless otherwise specified in the approved
methodology which refers to this tool.

Therefore, the combined emission factor for the national grid in Pakistan is:

tCO,e tCO,e tCO,e
EFgriacm2016 = 0.7262 MWh -0.75 + 0.39965 MWh -0.25 = 0.6445 MWh
tCO,e tCO,e tCO,e
EFyria,cm2017 = 0.6964 MW -0.75 + 0.3767 MW -0.25 = 0.6164 MWh
tCO,e tCO,e tCO,e
EFgriacm2018 = 0.6293 MWh -0.75 + 0.32599 MWh -0.25 =0.5534 MWh
tCO,e tCO,e tCO,e
EFyria,cm2010 = 0.6030 MWh -0.75+0.46178 MWh -0.25 = 0.5677 TWh
tCO,e tCO,e tCO,e
EFgria,cm2020 = 04729 MW -0.75 + 0.38514 MWh -0.25 = 0.4509 MWh

The EGyqciity,y during this monitoring period is as follows:

H : : EGfacility,y
Monitoring period (MWh)

01/01/2016-31/01/2016 2,782.35
01/02/2016-29/02/2016 4,908.70
01/03/2016-31/03/2016 8,034.15
01/04/2016-30/04/2016 12,450.65
01/05/2016-31/05/2016 16,694.63
01/06/2016-30/06/2016 14,814.16
01/07/2016-31/07/2016 15,361.00
01/08/2016-31/08/2016 13,161.83

27 Cited from Tool to calculate the emission factor for an electricity system, v.2.2.1

Version 09.0 Page 30 of 34



Version 09.0

01/09/2016-30/09/2016 15,414.00
01/10/2016-31/10/2016 6,501.49
01/11/2016-30/11/2016 2,505.12
01/12/2016-31/12/2016 2,663.74
01/01/2017-31/01/2017 6,867.65
01/02/2017-28/02/2017 5,846.07
01/03/2017-31/03/2017 6,388.25
01/04/2017-30/04/2017 9,807.43
01/05/2017-31/05/2017 13,563.02
01/06/2017-30/06/2017 9,939.70
01/07/2017-31/07/2017 13,127.33
01/08/2017-31/08/2017 13,518.16
01/09/2017-30/09/2017 7,672.56
01/10/2017-31/10/2017 4,708.24
01/11/2017-30/11/2017 2,718.52
01/12/2017-31/12/2017 5,296.89
01/01/2018-31/01/2018 2,762.22
01/02/2018-28/02/2018 2,841.90
01/03/2018-31/03/2018 6,510.45
01/04/2018-30/04/2018 8,805.30
01/05/2018-31/05/2018 14,022.58
01/06/2018-30/06/2018 16,541.88
01/07/2018-31/07/2018 14,902.04
01/08/2018-31/08/2018 15,911.78
01/09/2018-30/09/2018 11,369.78
01/10/2018-31/10/2018 2,616.82
01/11/2018-30/11/2018 2,940.52
01/12/2018-31/12/2018 4,506.97
01/01/2019-31/01/2019 4,194.38
01/02/2019-28/02/2019 6,795.90
01/03/2019-31/03/2019 5,927.58
01/04/2019-30/04/2019 10,157.69
01/05/2019-31/05/2019 14,202.59
01/06/2019-30/06/2019 12,662.71
01/07/2019-31/07/2019 20,385.29
01/08/2019-31/08/2019 9,801.61
01/09/2019-30/09/2019 7,326.15
01/10/2019-31/10/2019 4,443.86
01/11/2019-30/11/2019 6,509.21
01/12/2019-31/12/2019 8,573.13
01/01/2020-31/01/2020 9,008.13
01/02/2020-28/02/2020 4,842.32
01/03/2020-31/03/2020 6,550.19
01/04/2020-30/04/2020 8,166.41
01/05/2020-31/05/2020 15,922.36
01/06/2020-30/06/2020 9,292.80
01/07/2020-31/07/2020 11,846.90
01/08/2020-31/08/2020 10,870.88
01/09/2020-30/09/2020 6,733.35
01/10/2020-31/10/2020 3,864.23
01/11/2020-30/11/2020 5,067.32
01/12/2020-31/12/2020 5,301.29
Subtotal for Year 2016 115,291.82
Subtotal for Year 2017 99,453.82
Subtotal for Year 2018 103,732.24
Subtotal for Year 2019 110,980.10
Subtotal for Year 2020 97,466.18
Total 312,178.52
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During the monitoring period,
BEy = EGfacility,y X EFgrid,CM,y

= 115,291.82MWh x 0.6445 tCO2/MWh + 99,453.82MWh x 0.6164 tCO/MWh +103,732.24MWh x
0.5534 tCO2/MWh +110,980.10MWh x 0.5677 tCO2/MWh +97,466.18MWh x 0.4509 tCO2/MWh

= 299,965 tCO2e

E.2.
>>

Calculation of project emissions or actual net removals

CDM-MR-FORM

As per methodology ACM0002 (Version 12.3.0), for a wind power project, PE, = 0.

E.3.
>>

Calculation of leakage emissions

As per methodology ACMO0002 (version 12.3.0), no leakage emissions are considered for a wind
power project. The sources of main emissions potentially giving rise to leakage are neglected.

E.4. Calculation of emission reductions or net anthropogenic removals
. GHG emission reductions or net anthropogenic
Baseline ; GHG removals
Project
GHG GHG (t COze)
emissions | . ions Leakage
or or actual (EHi/s From
baseline | "o~ | emissions | Before 01/01/ From
netGHG | = ° ° | (tCO2) | o1/01/ 2013 01/01/ Total
I Claehizls until amount
e (t CO2e) 2013 2021
(t COze) 3112/
2020
Total 299,965 0 0 0 299,965 0 299,965

E.5. Comparison of emission reductions or net anthropogenic removals achieved with
estimates in the registered PDD

Amount estimated ex ante for this monitoring
period in the PDD
(t COze)

Amount achieved during this monitoring period
(t COze)

299,965 446,558

(= 89,214 tCOze/yr*1,827d/365d)

E.5.1. Explanation of calculation of “amount estimated ex ante for this monitoring period in
the PDD”

The monitoring period is 01/01/2016-31/12/2020 (both days included), the duration is 1827 days.
The ex ante emission reduction of the project is 89,214 tCO.e/yr, the amount of emission reduction
estimate ex ante for this monitoring period in the PDD is calculated as 446,558 tCOze
(=89,214tCO2e/yr*1,827d/365d).

E.6. Remarks on increase in achieved emission reductions
>>

The actual emission reductions achieved during the current monitoring period are less than stated
in the registered PDD of the project.

E.7. Remarks on scale of small-scale project activity
>>
Not applicable as the project activity is a large scale project.
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