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1 PROJECT DETAILS

1.1

Summary Description of the Implementation Status of the Project

The Government of India and the Government of Himachal Pradesh (GoHP) identified the
Sutlej River as an important source of hydropower and have initiated hydroelectric projects
along Sutlej and its Tributaries. Since commissioning, the project has been executed by
Jaypee Karcham Hydro Corporation Limited (JKHCL), a special purpose vehicle formed by
the promoter group Jaiprakash Associates Limited (JAL)?.

From 01-September-2015 onwards, the Himachal Baspa Power Company Ltd. (HBPCL) has
owned this hydro power plant and its name changed to JSW Hydro Energy Limited from 01-
September-2018 thus JSW Hydro Energy Limited is the new owner and has been acting as
project proponent for the project activity.

Prior to the start of the project activity the existing demand in the Indian Grid was met through
its existing fossil fuel based (coal, gas and diesel), nuclear, hydro and renewable energy-
based power plants.

The measurement of electrical power supplied to the grid is continuously monitored by an
energy meter installed by the state electricity board at the pothead yard for both import and
export to Abdullahapur and Jhakri grids. Two lines in each grid facilitate the transfer of
electricity. The actual energy generated is calculated as the difference between two
consecutive day meter readings and then multiplied by a predetermined multiplying factor.
This methodology is utilized to prepare the Daily Performance Report.

The plant team prepares the generation schedule on a daily basis. After deducting the
transmission losses, auxillary power consumption, and 12.12% free power to Government
of Himachal Pradesh (home state), the remaining electricity is distributed based on the
Power Purchase Agreements (PPAs) for four states - Punjab, Uttar Pradesh, Haryana, and
Rajasthan. Furthermore, the distribution is also carried out on a short-term basis at power
exchanges, after fulfilling contractual commitments.

The project activity has been devised to alleviate acute shortage of electricity generation
capacity in the Northern Region of India especially at the time of system peak load by
developing a 4 X 250 MW? renewable and versatile run of the river hydro power project at

1 The project was initially executed by Jaypee Karcham Hydro Corporation Limited (JKHCL), a special purpose
vehicle (SPV) by the promoter group Jaiprakash Industries Limited (formally Jaiprakash Associated Limited).
Thereafter, SPV Jaypee Karcham Hydro Corporation Limited was merged to newly formed Jaiprakash Power
Ventures Ltd (JPVL), thus ownership document refers transfer of ownership from Jaiprakash Power Ventures Ltd
(JPVL) to JSW Hydro Energy Limited (formerly Himachal Baspa Power Company Ltd (HBPCL)).

2 As per the minutes of authority meeting held on 30/03/2021, CEA has agreed to upgrade the capacity of Karcham
Wangtoo Hydro Electric Project from 1000 MW to 1091 MW in two stages i.e. 1045 MW(with 10% continuous
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Karcham & Wangtoo on the river Satluj in Himachal Pradesh. The project proponent through
implementation of this project activity eliminates the necessity of construction of a fossil-fuel
fired thermal power plant of similar capacity to supply to electricity from the predominantly
fossil fuel based regional grid, leading to reduction of GHGs emissions in the atmosphere.

Construction work at project site started from 18-November-2005 and the project activity
started generation of electricity from 26-May-2011 (Unit-1).
Unit Name Commissioning Date
Unit-1(250 MW 26-May-2011

Unit 2(250 MW 23-June-2011

Unit 3(250 MW 08-September-2011
Unit 4(250 MW 13-September-2011

~ |

As of 07-July-2021, the new operational capacity of the project has been augmented to 1045
MW, signifying that the current operational capacity of each of the four units has been raised
to 261.25 MW from 250 MW each. During the reported monitoring period 01-August-2021 to
31-July-2022 (Inclusive of both dates) the project activity supplied 3,776,517.32 MWh of
electricity, and thus contributing to the GHG reductions of 3,032,920 tCOze.

1.2 Sectoral Scope and Project Type

Sectoral scope 1: Energy Industries (renewable / non-renewable sources).
Project type: Renewable energy project

The project activity is not a grouped project.

1.3 Project Proponent

= INETNEE JS\W Hydro Energy Limited (formerly Himachal Baspa Power
Company Ltd)3

O Ta I \ir. Anil Kumar Thakur

WLEN Plant Engineer

LUCIEESE Karcham- Wangtoo H.E. Project, Sholtu Colony, P.O. Tapri,

overload) in first stage and then to 1091 MW (with 10% continuous overload) in the second stage, It was, however,
decided by the Authority that after initial upgrading to 1045 MW (with 10% continuous overload, having capacity
261.25MW for each unit) in the first stage, the performance of the project and various operating parameters would
be observed for at least two monsoon seasons w.e.f. 07/07/2021(The project is currently in its first stage). Therefore,
the present operational capacity of the plant has been 1045 MW.

3 The company name has changed from Himachal Baspa Power Company Limited to JSW Hydro Energy Limited at
Chandigarh on 11/09/2018.
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Sholtu, Himachal Pradesh 172104, India

LCICTLLER + 91 7018858819

SN Anilkumar.thakur@ijsw.in

1.4  Other Entities Involved in the Project

e PEUINEINCE EK| Energy Services Limited

ACAURUERGIEME Project Consultant
CNICHALIELLE \r. Shubham Pagare

LR Executive

LUCIEERE Office No 201, Plot No 48, Scheme 78, Vijay Nagar Part- I,
Indore 452010, India

L IUEN +91-9109763267

SN registry@enkingint.org & shubham.pagare@enkingint.org

1.5 Project Start Date

The project start date is earliest date of commissioning of the 15t 250 MW plant unit (unit-1)
involved in the project activity i.e. on 26-May-2011.

1.6 Project Crediting Period

The crediting period of the project activity is for 10 years (fixed) in line with CDM crediting
period as the project activity is also registered in CDM with UNFCCC reference number
49934,

Thus, PP chosen the fixed crediting period from 01-January-2013 to 31-December-2022
(inclusive of both dates).
Crediting Period: 01-January-2013 to 31-December-2022 (fixed for 10 year)
Periodic Verification No. Monitoring Period

1stin CDM 01-January-2013 to 31-January-2013°

4 https://cdm.unfccc.int/Projects/DB/RWTUV1310469729.49

5 https://cdm.unfccc.int/UserManagement/FileStorage/QDXPGRFK9B2ZW7L60NH43YIAVCELTS
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2"in VCS 01-January-2014 to 31-August-20156

34in VCS 01-September-2015 to 31-December-20177
4t in VCS 01-January-2018 to 30-April-20208

5tin VCS 01-May-2020 to 31-July-2021°

6" (Current Monitoring Period) in VCS | 01-August-2021 to 31-July-2022

1.7 Project Location

The project activity is located on the stretch of Satluj River between Karcham and Wangtoo
in the District of Kinnaur of Himachal Pradesh. The geographic coordinates of the project
area are the following:

Latitude - 31°32'27.6"N

Longitude - 78°00'53.3"E

Nearest broad gauge railway station is Kalka under Northern Railway, which is 290 kms from
the project site. The nearest airport to the project site is Shimla, which is 210 km from
Karcham Wangtoo site. The airport is connected to the project site by a paved road. The
location is further depicted in the following map:

Shttps://reqistry.verra.org/mymodule/ProjectDoc/Project ViewFile.asp?FilelD=69199&IDKEY=jiofj09234rm9og4jnd
sma80vcalksdjf98cxkjaf90823nmg3m95425421

"https://registry.verra.org/mymodule/ProjectDoc/Project ViewFile.asp?FilelD=24631&IDKEY=f98klasmf8jflkasf809
8afnasfkj98f0a9sfsakjflsakijf8da33966149

8https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FilelD=47454&IDKEY=liofj09234rm9og4jnd
sma80vcalksdjf98cxkjaf90823nmg3865439066

Shttps://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FilelD=56581&IDKEY=f903g4jsafkasjfu90a
mnmasdfkaidflnmdf9348r09dmfasdff78025199
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https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=69199&IDKEY=jiofj09234rm9oq4jndsma80vcalksdjf98cxkjaf90823nmq3m95425421
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https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=47454&IDKEY=liofj09234rm9oq4jndsma80vcalksdjf98cxkjaf90823nmq3865439066
https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=47454&IDKEY=liofj09234rm9oq4jndsma80vcalksdjf98cxkjaf90823nmq3865439066
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https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=56581&IDKEY=f903q4jsafkasjfu90amnmasdfkaidflnmdf9348r09dmfasdff78025199
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Figure 1. Project Geographic Location

1.8 Title and Reference of Methodology

Methodology: ACM0002 ver. 12.1.0
Methodology Title: “Consolidated baseline methodology for grid-connected electricity
generation from renewable sources”

It has been referred from the list of approved methodologies for CDM project activities in
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1.9

the UNFCCC CDM?.

The methodology also refers to the approved versions of:
o Tool for the demonstration and assessment of additionality, Version 05.2
¢ Tool to calculate the emission factor for an electricity system, Version 02
e Guidance on Assessment of Investment Analysis, Version 03
¢ Combined tool to identify the baseline scenario and demonstrate additionality,
Version 2.2

Participation under other GHG Programs

The project activity has also been registration with UNFCCC under Clean Development
Mechanism (CDM) program, having CDM reference number 4993 and project has issued
CERs from CDM till 315t Dec 2013. The project proponent has provided undertaking that it
will not claim any GHG credits under UNFCC CDM during the current monitoring period.

Other Forms of Credit

India is Non-annex1 country and there is no compliance with an emission trading program
or to meet binding limits on GHG emissions for this project activity. The project is registered
under CDM and UNFCCC (Registration ID 4993)", CERs have been issued till 31/03/2013
under CDM. The project proponent (PP) has submitted undertaking that they’ll not claim
GHG emission reductions of the project from CDM and VCS for the same monitoring period.
PP would not use net GHG emission reductions by the projects for compliance with emission
trading program to meet binding limits on GHG emissions. Also, the project is not registered
in National'? or International'®* Renewable Energy Certificate mechanisms. PP has also
submitted undertaking for not availing other forms of environmental credit for the same
crediting period under consideration.

Sustainable Development Contributions

Contribution to sustainable development:

The project activity has beneficial effect on the local environment and employment in the
nearby region. Clean Electricity generation through Hydro Project result in avoidance of
consumption of fossil fuels which results in contribution to SDG 7. The emission avoidance

Ohttps://cdm.unfccc.int/filestorage/4/W/1/4AW1SCKX3EMPOG6AYGRJUTD7BQ8IVNOH/Consolidated%20baseline%

20methodology%20for%20grid-

connected%20electricity%20generation%20from%20renewable%20sources.pdf?t=0Qnh8cnlzZGVhfDDV3pmvG fri

4i0Z06KyGxg
11 https://cdm.unfccc.int/Projects/DB/RWTUV1310469729.49

12 https://www.recreqistryindia.nic.in/index.php/publics/accredited _regens

13 https://www.irecstandard.org/registries/
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https://cdm.unfccc.int/filestorage/4/W/1/4W1SCKX3EMPO6AYGRJUTD7BQ8IVN0H/Consolidated%20baseline%20methodology%20for%20grid-connected%20electricity%20generation%20from%20renewable%20sources.pdf?t=Qnh8cnIzZGVhfDDV3pmvG_fri4iOZO6KyGxg
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v VCS

through these activities results in contribution to SDG 13. All the workers at site are trained
which results in increase of skills, which contributes to SDG 4. Also, 12.1295% of free
electricity is provided to Himachal Pradesh Government from net electricity supplied to grid.
Detailed indicators are mentioned in table 1. This is a voluntary project activity doesn’t
contribute to achieving any nationally stated sustainable development priorities. Project
officials has taken decision to keep all the employees on permanent basis working at the
project activity. There is no compliance for monitoring and reporting the emission reduction
and SDG contribution from the project activity.
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Table 1: Sustainable Development Contributions

2 @
£ o0
3 A
; (D
3 (a)
o (5]

SDG Indicator

7.2.1: Renewable energy
share in the total final
energy consumption

4.4.1: Proportion of youth
and adults with
information and
communications
technology (ICT) skills, by
type of skill

Net Impact on SDG
Indicator

Implemented activities to

generate renewable energy

Implemented activities to
increase skills of youth and
adults

Current Project Contributions

About 3,776,517.32 MWh
renewable electricity has supplied
to Indian grid during the reported
period that helps to increase the
renewable energy share in the
energy mix during the reporting
period 01-August-2021 to 31-July-
2022 (inclusive of both dates).

Together with the technology
supplier, the Project organize 45
training during current monitoring
period (01-August-2021 to 31-July-
2022, inclusive of both dates). .
Training related to soft and
technical skills

Contributions Over Project Lifetime

Overall, 3,776,517.32 MWh renewable
electricity has supplied to Indian grid
throughput the project lifetime that helps to
increase the renewable energy share in the
energy mix. As no SDG reported earlier
therefore, the current contribution and the
lifetime contribution are same.

Overall, 45 trainings are provided. As no SDG
reported earlier therefore, the current
contribution and the lifetime contribution are
same.

10
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By supplying 3,776,517.32 MWh
clean electricity (generated through
Hydro project) to Indian grid, the Overall prevented the release of 3,032,920

Total greenhouse gas Implemented activities to ] ) . ] )
o ) ) L project avoided release of tCO2e into the atmosphere since project
13.0 emissions avoided or avoid emission of ) L :
3,032,920 tCO2¢ in to the commissioning as no SDG reporting has been
removed greenhouse gases

atmosphere during the reporting done previously.
period 01-August-2021 to 31-July-
2022 (inclusive of both dates).

11
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2 SAFEGUARDS

2.1

No Net Harm

Documentation on the analysis of the environmental impacts, including trans-
boundary impacts:

The Environment Impact Assessment (EIA) for the project has been done
comprehensively by one of the most reputed environment research institute - National
Environmental Engineering Research Institute (NEERI), Nagpur, India, to analyze the
environmental impacts associated with various activities envisaged by the project
proponent against the backdrop of existing environmental quality at the project area and
the statutory requirements. Environmental clearance for hydro-electric Projects has been
made mandatory by the Govt. of India through a Environmental Impact Assessment (EIA)
Notification issued in January 1994 under the Environment (Protection) Act, 1986. The EIA
Notification provides for two stage clearance for site specific projects. Site clearance is
given in the first stage and final environmental clearance in the second stage. This
provision for two stage clearance has been made to help project proponents who would
not have to spend funds on detailed project impact assessment studies, etc. if the site is
not cleared.

The report, completed in 2005, reviews the legal and administrative framework for the EIA
and then describes the project in all these aspects. The report also describes the quality
of air, water, noise, land, socio-economic aspects and environment around the project.
Predictive analysis has been done to estimate impacts of the project on the environment.
Some of these impacts may affect the environment temporarily but can be countered by
safety and environmental stabilization measures.

Description of the plausible environmental impacts predicted in the EIA for the proposed
project activity are as follows:

Air and Noise Environment

a) The plying of trucks and other transport vehicles and use of construction
machinery, marginal increase in the levels of Suspended Particulate Matter (SPM),
oxides of nitrogen and sulphur is likely to occur, which is sporadic and limited to
construction phase only.

b) The traffic load on National Highway, NH-22 during construction of Karcham-
Wangtoo Project would more or less remain the same.

c) The vehicular traffic as well as operation of other equipment minimized on
completion of the construction phase of the project. Therefore, rise in the existing
background levels of air pollutants is not expected during operational phase.

d) The noise levels in the nearby human settlements and at quarry and crusher
operation sites, dam and power house construction sites remains within the
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standards promulgated by the Occupational Safety and Health Administration
(OSHA). The noise levels due to noise generating sources at the proposed dam
site is in the range of 80 — 95 dB during construction activity and workers exposed
to these noise levels are not get adversely affected. As the project area is covered
with forests and hills, there is a substantial noise attenuation. The nearest
habitation sites are more than 1 to 2 km away from the construction sites. Hence,
the increase in noise levels during the construction phase is not significant in the
habitation zone. .

Water Environment

a)

b)

The flow contribution from tributaries for intervening stretch during lean period
begins from 0.59 km of the dam site. The total flow contribution from tributaries in
the river stretch from 0.59 km to 18.65 km downstream during lean season is 5.50
cumec. In addition to this, a minimum of 6.8 cumec water shall be released from
dam at all times in river Satluj during lean season from environmental
consideration.

On an average, the per capita domestic water requirement is 70 Ipd. Disinfection
of water sources is recommended for safe potable water. Total water requirement
for domestic use during the construction phase is 0.42 mid, of which 0.34 mld be
generated as domestic wastewater from workers' camps of Karcham and
Wangtoo.

The average slope in the river stretches between Karcham and Wangtoo is about
1:100 with flow velocity of the order of 4 m/sec. The river shall be able to carry the
sediments during monsoons and there is no accumulation of silt in the downstream
of dam. The dominant discharge in the Satluj river during monsoons is about 2000
cumec (m3/s). The intake takes only 521.25 cumecs. Rest be released through
sluice spillway provided in the dam with crest at EI.1782.0 m (12m above the river
bed level) which will not allow any silt to be settled at the exit point of flushing
tunnels.

Land Environment

a)

b)

The accessibility to the area improves due to road widening. This may lead to
increased tourism activities generating employment and earnings. The movement
of local population is improved.

Dumping sites have been identified along the Satluj. These sites developed
properly before dumping the spoils / debris. Retaining walls corresponding to year
2000 flood level as per design given by Himachal Pradesh Public Works
Department (HPPWD) constructed to avoid muck spill into the Satluj.

Soil erosion, erosion intensity and land-slides in the project area are minimized
through site specific engineering measures. Catchment area treatment may also
improve land environment leading to combating erosion of the land. Promotion of
insitu moisture conservation and increase in productivity of all types of land may
be achieved through afforestation.
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Biological Environment

a)

b)

c)

Direct impacts on wild vegetation per se are considered to be of moderate
localized significance and is not likely to make adverse impact. At the major
construction sites where works on the surface are to be executed, viz. dam, intake,
adit portals for head race tunnel and underground power house and pothead yard,
the landscape changed into a constructed one from the natural one.

Fishing is not practiced in the stretch of the river between Karcham and Wangtoo.
Hence impact on fisheries is insignificant. Resultant formation of reservoir due to
dam enhances fish production.

The floral biodiversity is moderate which is not expected to degrade since
submergence area is very small and confined to narrow river stretch. Further
Catchment Area Treatment (CAT) plan improves the biodiversity of the project
area.

Socio-economic Environment

a)

b)

c)

d)

The compensation for private land, private buildings and families rendered
homeless and landless would be paid to Project affected persons as per Relief
and Rehabilitation (R&R) scheme of Himachal Pradesh Government.

There is some strain on the existing infrastructure facilities, viz. water supply,
sanitation, housing, energy etc. due to migration of workers. As the project
proponents are to provide these facilities to the workers, the adverse impact is
mitigated.

Due to the project activities, there is an increase in employment both during
construction and post construction / operation stages. The employment potential
for the construction activity is estimated at about 6000. The breakup of
employment is managerial / engineering (370); supervisory (500); skilled (2400);
and unskilled (2730). This is have a positive impact on the economy of population,
both local and regional.

With improved infrastructure facilities, viz. housing, roads, transport facilities,
communications, education, water supply, sanitation, health services eftc.
improves the quality of life of the population in the area.

The construction of power project triggers an all-round increase in developmental
activities such as housing, transport and education and these have positive impact
on the life style of the population.

Steps taken by the Project Proponent to mitigate the environmental impacts

Project Proponent devised an Environment Management Plan (EMP) which would combat
all the adverse environmental impacts and would ensure environment friendly operation
of Karcham-Wangtoo hydroelectric power project.
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a)

b)

d)

e)

f)

9)

h)

)

k)

Public consultation, public hearing and opinion survey in more than 40 surrounding
villages have focused on requirements / expectations of the people. Accordingly,
the EMP has been framed to satisfy the local population in the Project area.

To minimize the Suspended Particulate Matter (SPM), water sprinkling at
construction sites, dumping sites, access roads and stone crushing plants were
regularly done. Trucks were covered carrying construction material to minimize
spills / accidents.

Periodical and preventive maintenance of construction equipment and
construction vehicles was done to meet the emission standards. Vehicular traffic
on highway (NH 22) was controlled in consultation with police department and
transport of construction material and machinery is done during lean traffic period.

Noisy construction works were undertaken during day time only and sound barriers
installed wherever possible. Personnel protection equipment including ear muffs,
plugs were provided to workers working near machines, blasting and drilling sites
and crusher operations.

Baseline survey of houses / buildings in the villages likely to be affected due to
construction activities were carried out by the Committee constituted by Deputy
Commissioner, Kinnaur. If any houses / buildings face damage due to dam,
tunneling and power house construction activities undertaken by project
proponents, suitable remedial measures were taken as mutually agreed.

Controlled blasting were resorted to and seismographs shall be installed at all
strategic points for monitoring the intensity of the blast on a regular basis.

Minimum environmental flow of 6.80 cumec of river water is maintained
immediately downstream of the dam during lean season.

The project proponent undertook augmentation/restoration of all the water supply
schemes to bring the overall water supply to a level equal to or more than the
current per capita availability. The names of the schemes, details of works to be
undertaken and order of starting the work in each of these schemes are conveyed
to the project proponent by the District Administration.

Although no rare or endangered plant or animal species are affected by
submergence due to dam construction, existing forest cover is increased over a
period of time in order to ensure conservation of biodiversity. Special efforts are
made to manage bio-conservatory in consultation with forest department. Changes
in species composition and diversity both for flora and fauna are conducted
through ecological surveys.

The fisheries management plan targets overall improvement in aquatic
environmental conditions. The plan could incorporate choice of fish species, public
participation in the activity and development of fish trade.

The project proponent established additional trout seed production center in
consultation with State Fisheries Department. They also ensure adequate
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production and supply of seeds and improve fish processing technology.
Harvesting of fishes prior to initiation of de-silting of dam to prevent fish mortality.

Work plan has been formulated for re-vegetation of the spoil dumping sites
comprising evaluation of physical and chemical properties to ensure supportive
and nutritive capacity. - R&R plan has been prepared by the HP State Government
as per the State Government guidelines and accepted by the Project proponents.

Catchment Area Treatment (CAT) plan is initiated to mitigate adverse impacts due
to soil erosion and sediment transport. Restoration of construction sites, filling
borrow pits is done through landscaping.

Proponents set up a 40 bed hospital to cater to medical needs of the population of
about 25000 including local and migrant population.

The proponents established a good quality training center near the Project location
with relevant trades to provide necessary skills to local inhabitants to increase their
employability.

Information mechanism is established to report quickly to the villagers about the
sudden release of water from the dam.

The disinfected drinking water of Bureau of Indian Standards (BIS) standards is
provided to the workers with adequate public health facilities. Regular water quality
monitoring may be taken up for the safe potable water supply.

Wastewater from the permanent workers camps is treated before discharging into
the water body.

Post construction monitoring activities includes status of muck disposal areas,
borrow pits and landfill sites. Change in land use pattern and effectiveness of CAT
plan be monitored using satellite imageries.

Post monitoring of environmental indicators like river water quality, sediment
transport analysis, land use, soil erosion, ecological changes, aquatic life is
conducted periodically as per guidelines issued by the project monitoring
committee. Frequency of such monitoring with respect to parameters is decided
by the Project Monitoring Committee.

Environmental monitoring is ensured through a District level Inter Departmental
Monitoring Committee under the Chairmanship of Deputy Commissioner, Kinnaur
with representatives from all the concerned departments and the Proponents. This
Committee meets periodically for compliance of the recommendations as detailed
in Table 9.1 of Vol. |. of EIA Report.

The Project Proponent has made sufficient provision in the Project Cost to carryout CAT
Plan and EMP to mitigate adverse impacts and maximize beneficial impacts.

No potential negative environmental and socio-economic impacts in the project activity.
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2.2 Local Stakeholder Consultation

As a part of continuous feedback from stakeholders, mechanism was established to
consider and implement grievances or inputs received from the local stakeholders.
Meeting with local stakeholder and continuous grievance is a part of stakeholder
engagement. In-case of physical meeting, a prior information to concern authorities,
meeting notice, formal telephonic call are made in order to remind and extract maximum
engagement. The participation and feedbacks are logged in an attendance register and
feedback registers respectively. The overall responsibility lies with Site Incharge under
the supervision from the Head Office team. In case of grievances, the nature of probable
resolution is discussed with the plant head office and implemented by the site in-charge.
The responsibilities included invitations, follow-ups, organizing meeting, feedbacks,
documentation and successful grievance redressal, if any. The physical meeting was
organized at the time of validation and the information are presented over registered PD.
The local stakeholders were informed about the continuous grievance mechanisms and
the contact information for the site representative is shared.

Before implementation of the project activity, the project proponent did thorough
consultation with stakeholders — identifying the stakeholders, consultation with the
stakeholders in number of phases and through number of media — focus group discussion,
detailed social mapping and fieldwork, inclusion of local stakeholders from all sections of
community , explanation of project activity — purpose and details to them and resolving
the comments/ grievances along with seeking suggestions from them. The PP has
engaged a number of local NGOs for local stakeholder consultations by applying various
strategies to engage them in project and for taking care of their
complaints/grievances/suggestions. The process is ongoing and continuous; this process
is undertaken throughout the year.

During the current monitoring period, the project proponent has engaged with the local
stakeholders in different ways including various Corporate Social Responsibility (CSR)
activities undertaken by the company.

The PP has been actively involved in a number of CSR initiatives, including the Charkha
and Shikhar programs. The Charkha program is designed to empower women by providing
them with training and employment opportunities in the field of handloom crafting. Through
this program, women learn how to use traditional handloom techniques to create a variety
of items, such as fabric, clothing, and other decorative or functional pieces. Once they
have completed their training, they can sell their creations through the Charkha program
and may also receive a certificate acknowledging their skills and achievements.

The goal of the Charkha program is to support local women by giving them the tools and
skills they need to become economically self-sufficient and contribute to their
communities. By providing training and employment opportunities, the program helps to
increase the income and economic stability of participating women and promotes the
preservation and revival of traditional handloom techniques.

In addition to the Charkha program, the PP is also involved in the Shikhar program, which
promotes sports and encourages physical fitness among young students. The Shikhar
program focuses on high altitude boxing academies (HABA) and provides students with
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fellowships, training, and nutrition to help them excel in the sport. The program also offers
medical check-up assessments and provides head coaches to guide and mentor students.
In addition to supporting athletes, the Shikhar program promotes sports and physical
activity among kids in the community by providing training and resources. Overall, the
Shikhar program is dedicated to improving the health and well-being of the community
through the promotion of sports and physical activity.

The local stakeholders were informed about the continuous grievance mechanisms and
the contact information for the site representative is shared.

Besides, the PP has kept grievance register in plant site office seeking
complaints/grievances from local community and grievance has also been digitally
recording through e-mail process. There has also been the provision of receiving letters
from local community for any suggestion/comment/complaint.

For the global stakeholders, the suggestion and the grievance can be submitted to
vikas1.sharma@jsw.in. Also, Local stakeholders are informed the contact information for
the site representative and Site in-charge so they may report relevant suggestions or
complaints. During the current monitoring period, there were comments/suggestions
logged by the local stakeholders mentioned in below table and there were no comments
logged by the local stakeholders prior verification. The grievance register copy is shared
with VVB for the current monitoring period.

As a part of continuous feedback from stakeholders, the grievances register is placed at
site and is being continuously monitored and addressed through the grievances cell on
regular basis and maintained in a register at site office.

S. Date of Topic Date of Action from the Project
No. | Complaint P resolution developer
Requesting to provide Furniture (benches for sitting
1 26-August- | furniture for pre-primary | 22-August- purpose) are provided to for
2021 students in school of 2022 pre-primary students in school
Chagaon-2 of Chagaon-2
07 Regarding repairment A total of 5 solar lights has
2 October of solar lights on entry 07-May- been installed at entry point of
2021 point of choura situated 2022 choura situated in Kinnaur
in Kinnaur entrance. entrance.
. , 30 Solar Lights has been
23- Regarding Installation , , o
3 . 10-April- installed in village area
February- | of 30 solar lights as per ,
. 2022 (Chagaon village panchayat)
2022 CSR activity . )
near project site.
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All stakeholder comments are addressed and no any follow up action required.

2.3 AFOLU-Specific Safeguards
Not applicable to this as this is not an AFOLU project activity

3 IMPLEMENTATION STATUS

3.1 Implementation Status of the Project Activity

The 1045 MW renewable type project, Karcham-Wangtoo hydroelectric Project (run-of-the-
river development) envisages construction of a dam on Satluj river at Karcham, a diversion
tunnel, intake tunnel, underground sedimentation chambers, head race tunnel, underground
power house at Wangtoo and tail race tunnel. The Project site is located at a distance of
200km from Shimla.

The project operates in unified Indian grid & meets the energy requirements of northern
states. Karcham-Wangtoo Hydroelectric Project utilizes a gross head of 295 m for power
generation and comprises 98 m high (above deepest foundation level) concrete gravity
diversion dam, four intakes and four underground sedimentation chambers having size 505
m (L) x 16 m (W) x 28 m (D) each, 17.2 km long and 10.48 m dia finished circular concrete
lined Head Race Tunnel (HRT) for design discharge of 417 cumecs, 16/27 m dia and 184 m
high surge shaft, four steel 1-10 lined pressure shafts of 4.75 m dia and each 290.5 m in
length, a 143 m(L) X 21m(W) X 49 m(H) underground power station, and a 909 m long Tail
Race Tunnel and outfall works. The power station has installed capacity of 1045 MW (4 units
of 261.25 MW each) with four vertical axis Francis Turbines for 275.93 m design head.

The 1st unit got commissioned on 26-May-2011, the second unit on 23-June-2011, third unit
on 08-September-2011 and the project got fully commissioned, i.e. the fourth unit got
commissioned on 13-September-2011.

The power generating equipment installed in the project activity is:
e Francis turbines, 255 MW/347000MHP
o Make: Andritz VA Tech Hydro
o Generators: 4 semi-umbrella vertical synchronous generators, 277.70 MVA
e Speed: 214.30 rpm

The Project activity is a run-of-river hydropower project that utilizes the natural flow of Satluj
to generate electricity and the major components involved are as following:

River diversion works

Diversion dam

Intake and sedimentation chambers

Head race tunnel

Surge shaft

Pressure shafts and penstocks

ok wnNE
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7. Power house complex for housing 4 x 264.25 MW generating units
8. Tail race Tunnel

The design features of the project components are presented in the following table:

HYDROLOGY
1. Catchment area at Dam site 48,755 Sq.Km
2. Snow catchment 38,760 Sqg. Km
3. Max. observed av. 10 days discharge 1,870.48 cumec
4. Design Flood: PMF 6,744 cumec
5. Average run off in 90% availability year 9,413m cum
6. Average run off in 50% mean year 12,148m cum
7. Discharge for 90% availability 80.8 cumec
8. Discharge for 50% availability 176.0 cumec
9. Percent availability corresponding to design | 32.38%

discharge of 421 cumec

RIVER DIVERSION WORK

1) Diversion tunnel
a. Size 10.15m (lined) and10.75m (unlined) with invert lining
modified horse shoe section
b. Length 541m (i/c 93m inlet & outlet structure)
2) Coffer dams Rock fill with concrete wall
a. Upstream 16.50m high
b. Downstream 5.50m high
DIVERSION DAM
1) Type Concrete gravity
2) Top of dam EL. 1,813.00m
3) Height 88.00m
4) Total length at Top 182.00m
5) No. of blocks 10
6) Minimum river bed level at dam | EL.1,777.00m
axis
7) Deepest foundation level EL.1,725.00m
8) Maximum pond level (FRL) EL.1,810.00m
9) Minimum pond level (MDDL) EL.1,799.00m
10) Maximum water level (MWL) 1,812.40m
11) Live storage capacity 544.97 Ha-m

STILLING BASIN (ENERGY DESPINES)

1) 1.Length 95.00m

2) 2. Floor level 1,765.00m

3) 3. Sill elevation 1,776.50m
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MAIN SPILLWAY (SLUICES)

1) Location Block no. 4 to 7 of Dam

2) No. of bays 4

3) Crest elevation 1,778.00m

4) Thickness of intermediate piers 8m

5) Size of each gate 10m (W) x 10.50M (H)

6) Type of gates Radial Gates (Top sealing type)

7) Discharge capacity of Sluices 8,123 cumec at FRL with all gates Fully
raised

AUXILIARY SPILLWAY

1) Location Block nos. 5 & 6
2) No. of bay 1
3) Width of bay 6.00m
4) Crest elevation 1,807.00m
5) Size of gate 6m (W) x 3.30m (H)
6) Type of gate Fixed wheel gate
7) Maximum discharge capacity 150 cumec at EL. 1,813.00m
53 cumec at EL. 1,810.00m
8) Ski-jump bucket lip elevation 1,788.843m
INTAKE
1) No. of intake bays 4
2) Size of each bay at trash racks 16m (W) x 18.50m (H)
3) Orientation with respect to Dam axis | 110°
4) Crest elevation 1,793.00m
5) Invert Level of Intake 1,789.00m
6) Discharge through each intake bay | 126.25 cumec
7) No. of gates 4
8) Size of each gate 7.5m (W) x 4.0m (H)
9) Size of intake tunnels 6.0m dia circular concrete lined
10) Length of intake tunnels 317m, 365m, 414m & 462m

SEDIMENTATION CHAMBERS

1) Particle size to be excluded +0.2mm and above

2) No. of chambers 4

3) Width of each chamber 18.00m

4) Depth of each chamber 30.25m

5) Length of each chamber 424m + 70m transitions
6) Flushing discharge for 1000 MW? 84.2 cumec

7) Fall velocity of 0.2mm particles 2.3 cm/sec.
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3.2

3.2.1

3.2.2

8) Size of flushing duct at start 1.0m (W) x 0.80m (H) steel lined

9) Size of flushing duct at end 2.0m (W) x 2.3m (H) steel lined

10) Design discharge & average | Q (cumec): 126.25, V(m/sec): 0.235
Velocity through each chamber for
1,000 MW? output

POWER GENERATION

1. Installed capacity 1,000 MW?2

2. Annual generation (90% 4,131.06 GWh
dependable year)

3. Plant load factor (90% dependable | 47.16%

year)

During the current monitoring period, the hydro power project was operating with normal
operational schedule including scheduled shut down and maintenance for 07 hours and 33
minutes, details of plant shutdown have been mentioned in APPENDIX 02 . No any event
occurred during the current monitoring period that may impact GHG emissions reductions or
removals and monitoring crucially.

During the current monitoring period 01-August-2021 to 31-July-2022 (Inclusive of both start
and end dates), the project activity achieved 3,032,920 tCO2e as a result of supplying
3,776,517.32 MWh clean electricity to grid.

Deviations

Methodology Deviations

No methodology deviation is applied during the monitoring period.

Project Description Deviations
Deviation approved in previous verification:
Deviation 1:

Since 01-September-2015, project activity ownership rests on the Himachal Baspa Power
Company Ltd. The company name changed to JSW Hydro Energy Limited from 11-
September-2018. The relevant document for change in company name and corresponding
change in communication agreement has been provided to VCS. The following deviation had
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taken place in the 3™ periodic verification4. The above deviation!® has been already

approved.

Deviation requested in current verification:

Deviation 1:

With the approval of the Central Electricity Authority (CEA), Ministry of Power, the Retrofit
activities is approved for the project activity in two phases i.e., 1,045 MW and after reviewing
the performance of the initial upgrade for at least two monsoon seasons, the second phase
will lead to further upgradation to 1091 MW. The CEA letter is being submitted VVB. The first
phase trail run started in July 2021 and the generation started accounting from August 2021
onward. From the current monitoring period onwards, electricity reports are produced on
1045 MW capacity i.e. 261.25 MW per Unit. Surplus power generated in plant due to uprating
project capacity exported on a short-term basis to power exchanges. Since there is no
addition of new unit, the retrofit activities are categorized as project design deviation. In order

to assess additionality, sensitivity parameter as per registered PDD2 is considered.

Registered Actual New Capacity | Percentage Change
Capacity (MW) 1000 1045 4.50%
Generation as per 4463880 4328244 .9 -3.04%
PDD
As per registered PDD Version 04 dated 28-03-2012 pg28.
Benchmark 11.45%
IRR Variation -10% 0% 10%
Generation 10.81% 9.80% 8.80%

14 For a thorough understanding of the periodic verification of project activity, please refer to section 1.6 of the

monitoring report.

https://reqistry.verra.org/mymodule/ProjectDoc/Project _ViewFile.asp?FilelD=24630&IDKEY=0903g4jsafkasjfu90

amnmasdfkaidflnmdf9348r09dmfasdfn33964770 (please refer the verification report of 3" verification, provided in

the link).

16 Registered PD Weblink:

VCS PD version 02 section 2.5:
https://reqgistry.verra.org/mymodule/ProjectDoc/Project ViewFile.asp?FilelD=24632&IDKEY =kkjalskjf098234kj280

98sfkjlf098098kI32lasjdflkj909k33967528.

CDM PDD version 04 section B.5:

https://cdm.unfccc.int/filestorage/0/2/Y/02YB5GD8L9HS3IMERIOFAVTINQU14K7/4993%20PDD.pdf?t=cTJ8cnNib

m8zfDBBmjjowelFfA Nzvm9UBtb
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https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=24630&IDKEY=0903q4jsafkasjfu90amnmasdfkaidflnmdf9348r09dmfasdfn33964770
https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=24632&IDKEY=kkjalskjf098234kj28098sfkjlf098098kl32lasjdflkj909k33967528
https://registry.verra.org/mymodule/ProjectDoc/Project_ViewFile.asp?FileID=24632&IDKEY=kkjalskjf098234kj28098sfkjlf098098kl32lasjdflkj909k33967528
https://cdm.unfccc.int/filestorage/0/2/Y/02YB5GD8L9HS3MERIOFAVTJNQU14K7/4993%20PDD.pdf?t=cTJ8cnNibm8zfDBBmjjowe1FfA_Nzvm9UBtb
https://cdm.unfccc.int/filestorage/0/2/Y/02YB5GD8L9HS3MERIOFAVTJNQU14K7/4993%20PDD.pdf?t=cTJ8cnNibm8zfDBBmjjowe1FfA_Nzvm9UBtb
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3.3

When compared to registered PDD, it is observed that with an increase of 4.50% capacity,
the actual annual increased generation is still -3.04% lower than the estimated generation in
registered PD. As per registered sensitivity analysis, an increase in generation is not likely
to exceed 5% in the project context, which would result in an IRR of 10.29%, which remains
lesser than the benchmark. With increased capacity, the actual generation is below the
estimated values, therefore the registered additionality is not breached.

The project description deviation doesn’t impact the applicability of the methodology,
additionality and baseline scenario, emission reduction calculation of project. The nature of
deviation is permanent.

Deviation 2:

The Longitude (E) and Latitude (N) of the location of the Karcham & Wangtoo HEP has been
updated in the monitoring report to ensure more accurate detection. The deviation doesn’t
impact the applicability of the methodology, additionality or the appropriateness of the
baseline scenario. The coordinates for the power house of the Karcham & Wangtoo HEP
have been revised and are now recorded as.

Longitude (E) : 78°00'53.3"
Latitude (N) :31032'27.6"

The nature of deviation is permanent.

Grouped Projects

The project is not a grouped project thus this is not applicable.

4 DATA AND PARAMETERS

4.1

Data and Parameters Available at Validation
Data / Parameter EFom,y

Data unit tCO2/MWh (A unit conversion has been performed to convert
GWh to MWh)

Description Operating Margin emission factor for erstwhile NEWNE
regional grid

Source of data Referred from CO, Baseline Database for the Indian Power
Sector prepared by Central Electricity Authority Version 4.0

24
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Value applied 1.0086

BDE oLl N e [N B |t is calculated in accordance with the Tool to calculate the
data or description of emission factor for an electricity system with 3 years vintage
measurement methods data (2005-06, 2006-07, 2007-2008) on Net Generation
and procedures applied provided by CEA with an option of ex ante calculation based
on Simple Operating Margin Method. There is a unit conversion
from GWh to MWh.

Purpose of Data Calculation of baseline emissions
The value is fixed and it is same for the entire crediting period

Data / Parameter EF m,y

Data unit tCO2/MWh (A unit conversion has been performed to convert
GWh to MWh)

Description Build Margin emission factor for the erstwhile NEWNE
regional grid

Source of data Referred from CO2 Baseline Database for the Indian Power
Sector prepared by Central Electricity Authority Version 4.0

Value applied 0.5977

=L NORG LYo Calculated from CEA database in accordance with ACM0002
data or description of for the year 2007-08. The build margin is calculated in this
measurement methods database as the average emissions intensity of the 20% most
and procedures applied recent capacity additions in the grid based on net generation
and option of ex ante calculation

Purpose of Data Calculation of baseline emissions
The value is fixed and it is same for the entire crediting period

Data / Parameter EF gria.cm,y

Data unit tCO2/MWh (A unit conversion has been performed to convert
GWh to MWh)

Description Combined Margin CO2 emission factor for erstwhile NEWNE
regional grid

Estimated figure based on 50% of OM and 50% of BM values
Value applied 0.8031

BDE G le=1ilol Wo leh [o][Ne )M |t is calculated it as per “Tool to calculate the emission factor
data or description of for an electricity system” (Version 02) with 3years vintage data
measurement methods and option of ex ante calculation based on 50% of OM and 50%
and procedures applied of BM values approach.

25
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4.2

Purpose of Data Calculation of baseline emissions

Comments The value is fixed and it is same for the entire crediting period

Data / Parameter ABL
Data unit m?

Description Area of the reservoir (m?) measured in the surface of the water,
before the implementation of the project activity, when the
reservoir is full. For new reservoirs, this value is zero

Source of data Project site

Value applied 0

AV [ 1o O R [ Xoi I Measured from topographical surveys, maps, satellite
data or description of pictures, etc.

measurement methods

and procedures applied

Purpose of Data -
:

Data / Parameter Cap sL
w

Description Installed capacity of the hydro power plant before the
implementation of the project activity.
Value applied 0

BTzl N N[N The installed capacity is determined based on recognized
data or description of standards

measurement methods

and procedures applied

Purpose of Data -
:

Data and Parameters Monitored

Data / Parameter EG facility, y

Data unit MWh

26
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Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Quantity of net electricity generation supplied by the project
plant/unit to the grid in year y

Meters are installed at the Pothead yard for export/import to
Abdullahapur grid and Jhakri grid. There are two lines for each
grid through which the electricity is exported / imported, which
upon energy measurement are included in daily performance
report.

Meters installed at the switchyard would accurately monitor
electricity supplied to the grid. Hourly measurement and
monthly recording is being done.

Continuous monitoring and monthly recording

Year Net Electricity Supplied to grid (MWHh)
2021 1,723,689.06
2022 2,052,828.26
Total 3,776,517.32

The metering system includes a main meter and a back-up
check meter of accuracy class 0.2s. All meter data is
automatically recorded and is submitted to Northern Region
Load Dispatch Centre (NRLDC) on weekly basis.

The meters are calibrated once in every 2 years'’. The value
shall be cross checked with value obtained by subtracting
Auxiliary consumption from gross generation. The net
electricity export value is also cross checked with electricity
sales invoices. Details of calibration of energy meters have
been provided in APPENDIX 1.

Calculation of baseline emissions

Net electricity is directly monitored on hourly basis from the
meters

The Monitored Data to be kept for a minimum of two years after
the end of the crediting period or the last issuance whichever
is later.

17 As per the clause 8.2.2.2 of PPA the meters shall be tested and calibrated in accordance with the provisions set
out in the connection agreement and IEGC atleast once in 2 years. (Page no. 46 of PPA).
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Data / Parameter

Data unit

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value monitored

Monitoring equipment

QA/QC procedures to be
applied

Purpose of the data

Calculation method

Comments

Data / Parameter

Data unit

Description

Source of data

TEG,

MWh

Total electricity produced by the project activity, including the
electricity supplied to the grid and the electricity supplied to
internal loads, in yeary.

Measured at the Project activity site. (Pothead Yard)

Hourly measurement and monthly recording by energy meter.

Continuous monitoring and monthly recording

Year Total Electricity Generation (MWh)
2021 1,975,125.87
2022 2,353,119.03
Total 4,328,244 .9

Energy meters

Details of energy meters along with calibration dates are
provided in APPENDIX 1.

The meters are calibrated once in every 2 years?®

For cross check of net generation

Not applicable

The Monitored Data to be kept for a minimum of two years after
the end of the crediting period or the last issuance whichever
is later.

Cap py

W

Installed capacity of the hydro power
implementation of the project activity

plant after the

Commissioning Certificate.

18 As per the clause 8.2.2.2 of PPA the meters shall be tested and calibrated in accordance with the provisions set
out in the connection agreement and IEGC atleast once in 2 years. (Page no. 46 of PPA).
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Description of The Cappy would be verified through the technical
measurement methods specification sheet of the turbines installed in project activity.
and procedures to be

applied

Frequency of )
monitoring/recording
Value monitored 261.25%4*106 19

Monitoring equipment -

QA/QC procedures to be
applied

Purpose of the data -

Calculation method )
-

Data / Parameter Apy

Data unit 9
m

Description

full.

e E R Measured by actual surveys conducted at project site

Description of
measurement methods
and procedures to be
applied

Calculated from measured values

Frequency of
monitoring/recording

Value monitored

having a power density of 1699.52 W/m?2.)
Monitoring equipment Topographic survey

19 Please refer deviation 1 of deviation requested in the current verification in section 3.2.2 of MR.

Area of the reservoir measured in the surface of the water, after
the implementation of the project activity, when the reservoir is

553,758, as in October 2022 (As per PDD: area 588400 m?
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QA/QC procedures to be

As per IS 5477 (Part 1): 1999 (reaffirmed 2004) — Fixing the
capacities of reservoirs — Methods — Part | — General
Requirements (1st revision)

Purpose of the data -

Calculation method

applied

Calculated using stream profile and valley cross sections

Comments

4.3  Monitoring Plan

An internal audit carried out every year to ensure that the monitoring parameters are being
monitored on sampling basis in accordance with Section 4.2 of monitoring report.

The Operation and Maintenance (O&M) structure for the Verra project activity is shown as
below:

MD & CEO

(Hydro)

Techncal

lma l A«m) |
Head (OMI- Mo&w Heac{O&M) Head (EHS

(%) l[ ]l \["""“""’ nwm)’l = e y 2810} ]

e EDP * Electronic Data Processing
o EHS & BTQ_ Enviconmene, Health, Safety & Billing, Tech, Quality Department """:'g;.‘)"“"
®  OHS ~ Occupstional Health Safety

H’flzzﬂl

Head (uu

Figure 2: Organization Hierarchy

The above organization chart is followed by new owner JSW Hydro Energy Limited. A project
team is constituted with participation from relevant departments. Personnel are trained on
concept and monitoring plan. Site In charge and site team is responsible for data collection
and archiving. Site Incharge reports to Head (O&M) Karcham Wangtoo Hydroelectric Plant
(KWHEP). Head (O&M) KWHEP review all the parameter. This team meets periodically to
review project activity, check data collected, emissions reductions etc. On a weekly basis,
the monitoring reports are reviewed and treated as quick audit and discussed by the senior
team members/managers. In case of any irregularity observed by any of the team member,
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it is informed to the concerned person for necessary action. On monthly basis, these reports
are forwarded at the management level.

The metering and monitoring procedures are in accordance with the Power Purchase
Agreement (Article 8), and an excerpt of the same is presented below:

Metering

Installation of Meters: All meters are installed by the Company at its own cost. Each meter
shall be of static type, conforming to latest IEC-687/IEC-62053-22, and shall meet the
requirements of Indian Electricity Grid Code Regulations (IEGC). Each Meter shall be
capable of displaying the following parameters by turn on demand and storing all such
parameters for a period of ten (10) days:

i. Average frequency for each successive 15 minute block, as a two digit code (00 to 99
for frequency from 49.0 to 51.0 Hz),

ii. Net Wh transmittal during each successive 15 minute block, up to second decimal,
with plus/minus sign,

iii. Cumulative Wh transmittal at each midnight, in six digits including one decimal,

iv. Cumulative VArh transmittal at voltages above 103% of the nominal voltage at
Interconnection point, at each midnight, in six digits including one decimal,

v. Cumulative VArh transmittal at voltages below 97% of the nominal voltage at
Interconnection point, at each midnight, in six digits including one decimal,

vi. Date and time blocks of failure of voltage transformer supply on any phase, as star (*)
mark.

A set of Meters comprising (a) a set of Main Meters and (b) a set of Check Meters are
installed by the Company on each circuit of the outgoing transmission lines so as to record
frequency quantities of both Active energy and reactive energy for (a) energy exported by
the Project to the Grid during each settlement period and (b) energy imported by the Project
from the Grid during each settlement period.

Single Line Diagram:
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UNIT -1 UNIT-2 UNIT -3 UNIT-4

© © © ©
C CHECK C CHECK C CHECK c CHECK
METER 1 METER 2 METER 3 METER 4
M MAIN M MAIN M MAIN M MAIN
METER 1 METER 2 METER 3 METER 4

COMMON 5o 5o 5o 5o 5o
BUS BAR
MAIN MAIN MAIN MAIN MAIN MAIN
METER 1 METER 2 METER 3 METER 4 METER 5 METER 6
FEEDER
ENERGY
METERS o | CHECK [ cHEck o | cHECK CHECK CHECK o | CHECK
METER 1 METER 2 METER 3 METER 4 METER 5 METER 6
FEEDER 1 FEEDER 2 FEEDER 3 FEEDER 4 FEEDER 5 FEEDER 6

Figure 3: Metering Location

One such set of meters shall be installed by the company at the Interconnection Point and
one complete set of tested, calibrated and sealed Meters shall be kept as spare in safe
custody of the Company. All such meters shall be sealed in the presence of Central
Transmission Utility (Project State Utility) and the Company, which seal shall remain intact
unless it is broken by the Testing Laboratory for testing and calibration.

Accuracy class, Testing and Calibration of Meters:
The accuracy class of measuring instruments shall be equal or better than:

a) 0.2% (0.2s accuracy class) for Wh measurement of Meters,
b) 2% for KVArh measurement of Meters; and

c) 0.5% for current transformers and voltage transformers.

All the Main Meters and Check Meters are tested and calibrated by a reputed Testing
laboratory. The Meters (and associated circuits, if necessary) shall be tested and calibrated
in accordance with the provisions set out in the Connection Agreement and the IEGC, at
least once in two (2) Tariff years, or at any time when the difference between the readings of
the Main Meter and the corresponding Check Meter is found to exceed zero point four
percent (0.4%). The company shall bear the cost of testing and calibration of the Meters. A
notice of seven (7) days shall be issued by the Party which arranges for such testing and
calibration, to enable authorized representatives of the other parties to witness the testing
and calibration.
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One main meter has been replaced in this monitoring period of the project activity in feeder
3 Installed by power grid to monitor net energy generation?°.

Energy Measurement Procedure:

Manually energy meter reading is taken on a daily basis at 00:00 hrs. Actual energy is the
difference between the two successive day meter reading multiplied by multiplying factor,
this method is used for preparation of Daily Performance Report (DPR). Plant team prepares
the generation schedule on a daily basis. Now after deducting the aux power consumption
& 12.12% of free power to GoHP (home state), the distribution of balance quantum of
electricity after fulfilling the contractual commitments, is being carried out according to the
Power Purchase Agreements (PPAs) for four states, namely Punjab, Uttar Pradesh,
Haryana, and Rajasthan. Additionally, the distribution is also being carried out on a short-
term basis to power exchanges. The Plant Team sent a schedule to PTC India limited on a
daily basis. Plant team prepared the monthly energy sheet on the basis of the Daily
Generation Schedule and sent it to the billing department. Now the billing team prepare the
invoice as per Regional Energy Account (REA) issued by the Northern Regional Power
Committee (NRPC) site and sent it to PTC for billing. KWHEP has Four Units (261.25 MW
each) capacity which generates electricity. It is transferred through four outgoing feeders,
Karcham- Jhakri circuit-1 & 2 and Karcham- Wangtoo circuit-1 & Circuit-2. All feeders are
connected to the grid.

20 please refer Appendix 1: Meter calibration details for meter details.
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Figure 4: Karcham Wangtoo HEP Flow diagram

Inaccuracy of Meters

If during any testing and calibration, a Main Meter is found to be within zero point two percent
(0.2%) permissible limit of error and the corresponding Check Meter is found to be beyond
such limit of error, the Monthly bill shall be as per the reading of the Main Meter. The
corresponding Check Meter shall be repaired and calibrated by Regional Test Laboratory
Jalandhar & certified by Power Grid Corporation of India Limited (PGCIL) or replaced by a

new and tested meter.

If during any testing and calibration, a Main Meter is found to be beyond zero point two
percent (0.2%) permissible limit of error but the corresponding Check Meter is found to be
within limit of error, the monthly bill shall, for that Month and till the date and time of the repair
and calibration or replacement of the defective Main Meter, be as per the reading of the
Check Meter. The corresponding Main Meter shall be replaced forthwith with a spare tested
and calibrated meter, and the defective Main Meter shall be repaired and calibrated by the
Testing Laboratory or replaced by a new and tested Meter.

If during any testing and calibration, a Main Meter and corresponding Check meter are both
found to be beyond zero-point two percent (0.2%) permissible limit of error, either both the
Meters or at least the Main meter shall be replaced forthwith with a spare tested calibrated
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meter. The project activity does not involve any such inaccuracy of meters during current
monitoring period.

QA/QC of monitored data:

A fully functional Supervisory Control and Data Acquisition (SCADA) system is present at
site to ensures seamless monitoring of the whole working of plant. The electricity
measurement for billing is under control of state electricity board. The meters are calibrated
once in every 2 years and faulty meters duly replaced immediately. The meter accuracy class
and calibration interval are under purview of state electricity board and PP do not have any
control on it. The net electricity export value from daily performance report is also cross
checked with electricity sales invoices. All data is kept for a minimum of 2 years following
issuance of verified carbon units or the end of the crediting period, whichever is later, and
the storage of this data is the responsibility of the project owner.

Emergency preparedness:

In case Main meter or check meter is found to be outside the acceptable limits of accuracy
or faulty or not functioning properly, it is being repaired, recalibrated or replaced as soon as
possible. In the event that the Main meter is not in service as a result of maintenance, repairs
or calibration, the check meter is being used. In case both the main and check meter are
found to be outside the acceptable limits of accuracy or faulty or not functioning properly,
both the meters shall be calibrated immediately and the error percentage found in the main
mater during its calibration shall be applied to its metered energy data for the entire period
since its last calibration to obtain the corrected value of net electricity exported to the grid.
However, no such case has been observed.

5 QUANTIFICATION OF GHG EMISSION

REDUCTIONS AND REMOVALS

Baseline Emissions

The emission factor value has been fixed Ex-ante and the same shall be used for the
monitoring period. Net Electricity Generated is obtained by deducting total import (from grid)
from total export (to grid).

The data used for the calculation of the baseline emission factor was obtained from the
baseline calculations published by the CEA, Baseline Carbon Dioxide Emissions from Power
Sector — Version 4.0 which uses the methodology ACM00022%. The methodology assumes
that all project electricity generation above baseline levels would have been generated by
existing grid-connected power plants and the addition of new grid-connected power plants.

21 https://cea.nic.in/wp-content/uploads/baseline/2020/07/user_guide _ver4.pdf
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5.2

Baseline emissions are calculated by multiplying the Net electricity exported to the grid with
net baseline emission factor, as given in the registered VCS PD.

BEy =EG PJy X EF grid,CM,y

Where,

BEy = Baseline Emissions (tCOz/year)

EG raciity,y = Quantity of net electricity generation that is produced and fed into the grid as a
result of the implementation of the project activity in year y (MWh/year)

EF grig, cm, y = Baseline Emission Factor (Combined margin CO2 emission factor for grid)

The project activity being a greenfield project, EG py, y = EG taciity,y= Net electricity exported
to grid by the project activity (MWh/year)

The calculation of yearly baseline emissions is provided in the table below:

Year Net Electricity Export Baseline Emission Factor | Baseline Emissions
(MWh) (tCO2/MWh) (tCO2)

2021 | 1,723,689.06 0.8031 1,384,294

2022 | 2,052,828.26 0.8031 1,648,626

Total | 3,776,517.32 - 3,032,920

Hence the baseline emission calculated for the reported monitoring period i.e. BEy=
3,032,920 tCO2e

Project Emissions

According to the chosen baseline methodology ACM0002, for hydro power project activities
that result in new reservoirs and hydro power project activities that result in the increase of
existing reservoirs, project proponents determine project emissions, as follows:

a) If the power density (PD) of power plant is greater than 4 W/m? and less than or
equal to 10 W/m?2.

Project Emissions (PEy) = (EF res *EGy)/1000

Where,

PE, = Emission from reservoir expressed as tCOze/year

EF res = Default emission factor for emissions from reservoirs, and the default value
as per EB23 is 90 Kg CO2e /MWh.

EG, = Electricity produced by the hydroelectric power project in year y, in MWh

b) If the power density of the project is greater than 10 W/m?, PE, = 0
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5.3

5.4

The power density of the project activity is calculated as follows:

PD= (Cap py— Cap L) / (Aps - AgL)
PD = Power density of the project activity, in W/m?
Capry = Installed capacity of the hydro power plant after the implementation of the
project activity (W).
CapsL = Installed capacity of the hydro power plant before the implementation of the
project activity (W).

For new hydro power plants, this value is zero. Apy = Area of the reservoir measured in the
surface of the water, after the implementation of the project activity, when the reservoir is full
(m?). AsL = Area of the reservoir measured in the surface of the water, before the
implementation of the project activity, when the reservoir is full (m?). For new reservoirs, this
value is zero.

This project activity being a greenfield project, Cap sL = 0 and Ag =0
Hence, PD = (1045*1000%1000) /553,758 = 1887 W/m?
Since the power density of the project is greater than 10 W/m?, Project Emissions (PE,) = 0.

PE, = 0 tCOze

Leakage

According to applicable methodology ACM0002 page 1122, leakage emissions are neglected.
The emissions potentially arising due to activities such as power plant construction and
upstream emissions from fossil fuel use are (e.g. extraction, processing, transport
etc.)neglected.

LE,=0

Net GHG Emission Reductions and Removals

The Formula used to calculate the net emission reduction for the project activity is

ERy = BEy — PE, - LE,
Where,
ERy = Emission Reduction in tCO2/year
BEy = Baseline emission in tCOz/year
PEy = Project emissions in tCO2/year
LEy = Leakage Emissions in tCOz/year

For the project activity during the current monitoring period, as per section 5.1, 5.2 and 5.3

BEy = 3,032,920 tCO.e

22 https://cdm.unfccc.int/UserManagement/FileStorage/4W1SCKX3EMPO6AYGRJUTD7BQ8IVNOH
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PE, = 0 tCOze
LE, = 0 tCOze

Baseline emissions or | Project Leakage Net GHG
removals emissions emissions emission
(tCO2e) or removals | (tCO2e) reductions or
(tCO2¢e) removals
(tCO2e)
01-August-2021 to 1,384,294 0 0 1,384,294
31-December-2021
01-January-2022 to 1,648,626 0 0 1,648,626
31-July-2022
Total 3,032,920 0 0 3,032,920

The actual VER is 4.79 % lower than the estimated VCUs. The amount of electricity generated
is dependent on the volume of water flowing through the plant, with variations in water
availability potentially affecting the plant's output. Factors such as drought or altered
precipitation patterns may influence the water supply and subsequently impact the electricity
production of the hydroelectric facility. This variation is majorly due to the variations in water
flow which is mainly dependent rainfall and other parameters including grid availability — these
factors are not in the control of project proponent.
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APPENDIX 1: METER CALIBRATION
DETAILS

The calibration details of meters installed by Power Grid for measurement of net electricity export
are as below. There are six feeder lines involved for the electricity export. Considering the two years
calibration frequency, there is no delay in calibration for current monitoring period.

Meter Installed by Power Grid (to monitor net energy generation)

Sr | Location | Type Serial Make | Accura | Previous Calibration date | Due date of
No Number cy Calibration date calibration
Class

1 Feeder-1| Main NP8526A |L&T | 0.2s 29-November- | 08-November- | 07-November-
2018 2020 2022

2 Feeder-2| Main NP8530A |L&T | 0.2s 29-November- 08-November- 07-November-
2018 2020 2022

3 Feeder-3| Main NP8528A%3| L& T | 0.2s 29-November- | 08-November- | 07-November-
2018 2020 2022

4 Feeder-3| Main WR2178A | L& T | 0.2s - 15-February- 14-February-

24 2022 2024

5 Feeder-4| Main NP8529A |L&T | 0.2s 29-November- | 08-November- | 07-November-
2018 2020 2022

6 Feeder-5| Main NP8527A |L&T | 0.2s 29-November- | 08-November- | 07-November-
2018 2020 2022

7 Feeder-6| Main NP8546A |L&T | 0.2s 29-November- | 08-November- | 07-November-
2018 2020 2022

8 Feeder-1| Check | NP8400A |L&T | 0.2s 30-November- 09-November- 08-November-
2018 2020 2022

9 Feeder-2| Check | NP8401A |L&T | 0.2s 30-November- 09-November- 08-November-
2018 2020 2022

10 | Feeder-3| Check | NP8402A | L& T | 0.2s 30-November- 09-November- 08-November-
2018 2020 2022

11 | Feeder-4| Check | NP8403A |L&T | 0.2s 30-November- 09-November- 08-November-
2018 2020 2022

12 | Feeder-5| Check | NP8548A | L& T| 0.2s 30-November- 09-November- 08-November-
2018 2020 2022

13 | Feeder-6| Check | NP8547A | L& T| 0.2s 30-November- 09-November- 08-November-
2018 2020 2022

Meter installed for Units at 15.75kV side (to monitor Total Generation)

23 This Meter has been changed on 15/02/2022 (provided in serial no. 4 of Meter Installed by Power Grid), meter is
calibrated and valid till 14/02/2024. Hence Meter serial no. is changed from NP8528A to WR2178A with meter make

L&T, Model ER300P.

24 The details provided for feeder 3 main meter is replaced on 15/02/2022 and new meter serial number is WR2178A.
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. . . Previous Current Next
ﬁerlal Unit Type Serial Make Accuracy calibration | Calibration | Calibration
0. No. No. class
date Date Due Date
01- 10- 09-
1 Main LTO175B | L& T 0.2s December- | November- | November-
Unit- 2018 2020 2022
1 01- 10- 09-
2 Check LTO176B | L& T 0.2s December- | November- | November-
2018 2020 2022
01- 10- 09-
3 Main LTO177B | L& T 0.2s December- | November- | November-
Unit- 2018 2020 2022
2 01- 10- 09-
4 Check LTO178B | L& T 0.2s December- | November- | November-
2018 2020 2022
01- 10- 09-
5 Main LTO179B | L& T 0.2s December- | November- | November-
Unit- 2018 2020 2022
3 01- 10- 09-
6 Check LTO180B | L& T 0.2s December- | November- | November-
2018 2020 2022
01- 10- 09-
7 Main LTO181B | L& T 0.2s December- | November- | November-
Unit- 2018 2020 2022
4 01- 10- 09-
8 Check LTO182B | L& T 0.2s December- | November- | November-
2018 2020 2022
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APPENDIX 2: BREAKDOWN/SHUTDOWN DETAILS

Reaso Settin
Nar? CB No /Line ( n Flags/annun | gs ?f A / Genera . Plant
eo y Syste | (Exter ciation applic | Observation/An . tion owntime
Date P.H./ Tiiuméd m nal control/ able alysis Action taken Loss Remarks duration
S.S PP /inter | Relay Panel | Relay (MWh)
nal) s
* Alarm reset
* All events
BUS bar recorded
22- : * All ER/DR
Busba protection Plant down
AUGUSE |y . | Intern | Bus-1& 2 It seems the extracted. time 2:30
2021 Ep All four Unit rotec al operated Main-1 Relay Baspa feeder 3450 Hrs.
19:44 pr perated. malfunctioned. | -1 shifted to 02:30 Hrs.
tion All units & approx.
Hrs feeder tripped BuUS -I.
All feedrs and
unit restored
one by one.
Se;tot-::mb Wangtoo GIS Bc;t: dere_(irs Qnit down
er-2021 KI\E’\é,H Unit2&4 | SPS '”faelm as(’;s;; HCIF: f;tctt E;It; restored at | 0.672 “mﬁé'oe’
02:17 Amb tripped 4:07 PM & U- approx 02:03 Hrs.
Hrs ) 2 at 4:20 PM )
It happened SPS and High
when Sorang To speed relay Unit
o8- KaIaAm_b-l rested Sorang synchroniz
February as per feeder switch to to KalaAmb od
-2022 KWH Unit-2 & -4 SPS Extern SPS tripping | protoc shutdown and feeder 370 normally in
EP al KalaAmb feeder | restored and
18.35 ol 5 . . the
Hrs -2 was aIrequy in both Unit of Morning
open condition. KW K 01:10 Hrs
SPS-6 condition | normalised at peak.
fulfilled and SPS 19:45 Hrs
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initiate the trip

command and

tripped two unit
of KW.

Wangtoo . . At 9:45 hrs.
03-April- GIS-Kala - ié%ngcl):]'ﬁggggn SPS and Unit down
2022 KWH amb SPS Extern | SPS 48 Instant | tightening is feeders 90 time 25
09:20 EP | ckt=1&2 and al activated cgrr o ?)ut at normalised min
Hrs. Unit-4 ying and unit synch ’ 00:25 Hrs.
: Wangtoo GIS : .
tripped with grid.
SPS-2 and 4 High wind 17:46hrs. NJ-
(\B/Y Sa_an;?;_ activated, velocity observe | KW ckt-2
. KW-NJ ckt.-2 in Shalabaag charged,17:48
09-April- amb tripped zone-1 region,unit-1&3 | & 17:51 U-1
15%%2'_" KI\EAIIDH K\(;\I/(-t;ﬁ%th SPS Ex;?rn faul phase Instant | partial s/d due to | &-2 synch with 547 I'r;s r'}?:t
.s ckt tropied start AB, FL- SPS-2 and Bus grid, 19:53 & ) '
: PP 25.05 KM, dead sps-4 and | 20:25 hrs. Kw- 01:25 Hrs.
and Unit-4
tripped wngto GIS at wangtoo GIS wangto ckt-
) bus dead, due to SPS-2 1&2 charged.
Total 07:33 Hrs.




