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As President of National Institute of Solar Energy (NISE), it is my privilege to reflect
on the activities of the institute for the year 202223,

At the putset, | would like to approeciate the Ré&D and related activities undertaken by
NISE, as they align with the various objectives of MNRE towards the promotion of solar
energy in the country,

The NISE journey mirrors the goals set forth by the National Solar Mission. Beyond
the charming vistas of NISE's campus, it is a hub of research, development and expertise - a
dedicated ecosystern working to propel India to the forefront of the worldwide solar energy
landscape. The sunlit hallways of NISE resonate with collaborative endeavours, shared
visions and a commitment to fostering sustainable transformation.

In the labs, where innovation meets photons, NISE has achieved impressive
milestones. NISE has made significant strides in enhancing the efficency of PERC-type solar
cells, playing a wital role in meeting the nation's renewable energy targets. The NABL-
accredited labs are a proof of our steadfast commitment to quality, mesting both national and
international standards, NISE's story goes bevond traditional solar boundaries,

Apart from Ré&D and innovations, the institute has been supporting other activities of
the Ministry such as ALMM, PLL Suryamitra programme, ofc,

In our pursuit of sustainable energy solutions, | am pleased to introduce the institute’s
Annual Report for the fscal year 2022-23, NISE has made significant strides and designed
and developed the first working model of large-area secondary reference solar oell
Furthermore, efforts have been made to develop a robust indeor selar cooking system based
on thermal eNergy storage. This l'él.'u.'ll'l: ot unl}' hiﬁl’diﬁh.ln a :.'-I.‘-ﬂl‘"!ﬁ wooirth of mepli-ﬂ\.ﬂwﬂﬁ-
but also reflects the collective effort of NISE in valt'rinﬁ a I:|r|'E,]'|||'i,'rll cleaser and more
sustainable fubure
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President, NISE & Secrelary, MNRE
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Erom Director General's Desk
As we stand at the threshold of a new dawn, it brings me
immense pleasure t share the compelling story of the National
Institute of Solar Energy (NISE) as depicted in our Annual Repont
for the fiscal year 2022-23. Annual Report is 2 testament 10 our
unwavering dedication to advancing solar energy research. fostering
inncvation, and contributing significantly to the sustainable growth

- il B
In the heart of Gwal Pahari, along the Gurugram-Faridabad road in Harvana, lies our

bush green 200-acre campus ~ the home of NISE. Bevond its scenic beauty. this caompus
servies as 4 crucible for cutting-edpe research, development. and the cultivation of expertise in
solar energy technologies. Under the aegis of the Ministry of New and Renewable Energy
(MMNRE), we have embraced the role of a torchbearer in the National Solar Missicn, NISE
thrives on its multifaceted approach 1o solar energy ie. from rescarch and development 1o

of India's solar energy sector. L b
.S

solar resource astessment, testing and certification. capacity building. and fostering
collaborations — each comributing 10 the larger narative of transforming India's energy
landscape.

Our journey in the fiscal year 2022-23 has been marked by significant achievements.
NISE along with BHEL successfully achieved the efficiency of 22% in PERC ivpe solar
cells. Additionally, NISE designed and developed the first working model of large-area
secondary reference solar cell. A notable accomplishment is the establishment of o state-of-
the-art testing and R&D facility for solar water pumps up 1o 50 HP capacity.

Our impact extends bevond research and development 1o field demonstrations.
Performance analysis studies were conducted to optimise the fixed tilt of South-facing
Bifacial PV modules for 100 cities in India. Additionally. reliability and performance analysis
of mono-crystalline silicon PV modules with field exposure of more than 20 vears were
performed 10 assess the suimbility for re-use as secondary modules, contributing 1o
sustainability effors,

ST/ Tel, Mo, : 0124-285 3060
$47 [ Email : dgnise. mnre@nise res.in, Frenge/ Website © wwwnise.nesin




In the realm of capacity building. NISE conducted a total of 15 Intemmational and
National level iraining programs in various domains of solar energy. Notably, under the ITEC
program. NISE empowered Mongolian women from rural regions through a three-months
hands-on training program, emphasizing the positive impact of solar energy on communitics.

The story of NISE is not just about accomplishments but about crafling a narmative off
positive change. innovation, and resilience in the realm of solar energy, As we tum the pages
of thizs Annual Report, we extend our heartfelt gratiude 10 our stakeholders, collaborators,
and the dedicated team at NISE. Together. we are shaping a sustainable future through the
power of solar energy.

H AT Y
lit Bohra )

Director General
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OVERVIEW

National Institute of Solar Energy (NISE) plays a
crucial role in supporting and implementing the
initiatives of the Ministry of New and Renewable
Energy (MNRE) in the field of solar energy. The
activities undertaken by NISE are mainly related
to research and development, testing and
standardisation, capacity building, managing
special projects, etc., in pursuit of the objectives
of the National Solar Mission (NSM). During FY
2022-23, NISE was involved in various activities
in line with the institute’s mandate by utilising
its resources and infrastructure. The details
of the activities performed during the year are
represented in this annual report. Chapter 2
presents the introduction of the institute, its vision,
thrust area, and its objectives. Chapter 3 details the
activities of various technical divisions pertaining
to research, development, and demonstration in
solar photovoltaic cells, solar photovoltaic systems,
solar thermal and green hydrogen. Chapter 4
represents the testing and standardisation
activities of the various laboratories at NISE,
such as Solar Cell Testing Lab, Solar PV Module
Testing Lab, Solar Inverter Testing Lab, Battery
Testing Lab, Solar Water Pump Testing Lab, Solar
Light /LED Testing Lab, and Calibration Lab. Skill
Development and Capacity Building programs
taken up by NISE are provided in Chapter 5.
Chapter 6 outlines the outreach activities of
NISE, including technical consultancy services,
Customer Service Cell (CSC) and implementation
of the Approved List of Models and Manufacturers
(ALMM). Chapter 7 presents the general activities
and facilities, including administrative activities of

Nationl sttt ofSoo Energy

NISE. Publications and patents for the year are
given in Chapter 8. Finally, the audited financial
accounts of NISE for FY 2022-23 have been
presented in Chapter 9.

1.1  Key Highlights

Following are the key highlights of NISE during the
year 2022-23:

i.  Successfully completed MNRE funded project
entitled “Development of high efficiency (21%/
19%) PERC type of c-Si/mc-Si solar cells,”
and successfully elevated the benchmark
efficiency of PERC type solar cells to 22.17%.

i. Design and developed a first working model
of a large area secondary reference solar cell.

iii. Successfully completed MNRE funded project
entitted “Design and Development of High
Efficiency Solar Water Pump” and developed
a state-of-the-art testing & R&D facility that can
test solar water pumps up to 50 hp capacity.

iv. NISE has concluded a Ramanujan Fellowship
project titled “Buried contacts high efficiency
crystalline radial p-n junction Si nanorod solar
cell.”

v. During the year, NISE has applied for two
(2) patents and published nine (9) research
papers in international journals of repute,
and five (5) research papers in international
conferences.

vi. Performance analysis studies were carried out




National Institute of Solar Energy
Annual Report 2022-23

Vii.

viii.

on Bifacial modules to estimate the optimum
fixed tilt for South-facing Bifacial module for
100 cities of different climatic zones in India.

Afterlife reliability and performance analysis of
mono-crystalline silicon PV module has been
performed on the modules that were installed
in NISE campus during the year 1999-2000.
It was observed that some of the modules
can be reused with updated power rating for
maximizing their utilization and thus reduce
electronics waste.

NISE participated in the National Renewable
Energy Laboratory (NREL) Pyrheliometer
Comparisons (NPC-2022) event at their Solar
Resource Research Laboratory in Golden,
Colorado, USA. During the event, primary
radiometric sensors of NISE were compared
with other primary sensors from the world
standard groups and the latest traceability
from IPC 2021 was transferred to the sensors.
The calibration facility at NISE can now transfer
these latest radiometer calibration factors to
various radiometric sensors that are used in
India.

NISE was part of a collaborated project
between a large global network of PV module
manufacturers and PV testing laboratories
which aim to design a protocol for Light-
elevated Temperature - Induced Degradation
(LeTID) detection and screen a large and
diverse set of prototype modules for LeTID.

During the year, a total of 15 numbers of
International (4 nos.) & National (11 nos.)
level training programs were conducted
wherein 521 (123 International & 398 National)
participants were trained in various domains
of solar energy.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

xi). NISE conducted a 3 months hands on training
for 28 Mongolian women, primarily from the
rural regions of Mongolia, for utilizing solar
energy for the betterment of their communities
under the Indian Technical and Economic Co-
operation (ITEC) program.

xii. Under Suryamitra Skill Development program,
a total of 139 empaneled training centers were
allocated batches in the month of March 2023.
Also, for the FY 2021-22 targets, 94 batches
were allocated to the empaneled centers
during the month of October 2022.

xiii. During the vyear, a total of 8 technical

consultancy services were carried out by

NISE to various public and private companies

including UNICEF, Solar Energy Corporation

of India, Jaquar and company Pvt. Ltd etc.

. NISE laboratories have successfully tested 97
samples through the Customer Service Cell.

xv. During FEY 2022-23, NISE conducted
ALMM inspection of 66 solar PV module
manufacturing plants in India with a cumulative
installed manufacturing capacity of 13 GW.

1.2 Governing Council

The affairs of NISE are managed by a Governing
Council (GC) headed by Secretary, MNRE. The
GC of NISE comprises of members from related
industries, research institutions, Government
departments, and experts in the field of solar
energy. In FY 2022-23, one GC meeting was held
on 18t December 2022 (13" GC meeting).

1.3 Executive Committee

The Executive Committee (EC) of NISE takes
decisions related to technical, administration,
policy, finance & accounts-related matters and
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improves the overall functioning of NISE. EC has
five members: Director General, NISE (Chairman),
Deputy Director General-l, Deputy Director
General-ll, and Director as members and Deputy
Director (Admin)/Administrative Officer as Member
Convener. During the year, a total of three (03)
EC meetings were conducted on 2" May 2022,
(43 EC Meeting), 15t November 2022 (44" EC
Meeting), and 20" March 2023 (45" EC Meeting).

1.4 Finance Committee

The Finance Committee (FC) of NISE approves
the annual accounts of NISE before submission to
the GC and Annual General Meeting (AGM). The

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

FC has three members: Financial Advisor, MNRE
as the Chairman, Joint Secretary (Solar), MNRE
and DG (NISE). During the year, two (02) meetings
of the FC were conducted on 22" November
2022 (12* FC meeting) and on 16" February 2023
(18" FC meeting). The Finance Committee has
approved the Audited Accounts, and the Audited
Reports for FY 2022-23 in the meeting held on 19t
October 2023.

SO
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INTRODUCTION

National Institute of Solar Energy (NISE) is an
autonomous institute of the Ministry of New and
Renewable Energy (MNRE), Government of India,
mandated for research and development, testing
and calibration of solar components, capacity
building, and development of solar products and
applications. NISE is located in a 200-acres lush
green campus at Gwal Pahari, on the Gurugram-
Faridabad road in Haryana. The institute is
approximately 22 km away from the Indira Gandhi
International Airport and 30 km from the New Delhi
railway station. NISE is registered as a society
under the Haryana Registration and Regulation of
Societies Act, 2012 (Registration No. is HR-018-
2013-01092).

The technical support of NISE complements the
requirements of MNRE towards making India a
self-reliable renewal power-producing nation and
accept the series of challenges that intervened
amidst the implementation of the National
Solar Mission (NSM) by the Ministry. NISE has
established itself in the solar energy sector
through continuous efforts by developing newer
technologies and standards and catering to the
changing needs of the industry. Furthermore,
NISE envisions accelerating the proliferation of
the renewable energy sector by intently working
together with the Government of India.

2.1 Vision of NISE

To establish itself as one of the world’s premier
referral leading institute in the field of Solar
Energy through Resource Assessment; Research
& Development; Design, Development, and

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Demonstration of solar energy technologies for
various applications; Testing, Certification, and
Standardisation; Monitoring and Evaluation;
Economics and Policy Planning; Human Resource
Development and active collaborations with
prominent National & International organisations.

2.2 Objectives

The main objectives of the NISE are as follows:

(i) To function as the National Research
Organization  for  undertaking  and/or
sponsoring Research and Development
Projects on various aspects of solar energy
technologies

(i) To act as an Apex Organization for Testing,
Certification, development of specifications,
and standards

(i) To create skilled manpower and offer
consultancy services on Solar energy
technologies.

2.3 Quality Policy of NISE

NISE is committed to providing performance
evaluation and testing services for Solar Cells, PV
Modules, Solar Water Pumping System, Inverters,
Charge Controllers, Batteries, Advanced Lighting
System and calibrating services for Solar cells,
PV Modules, Pyrheliometer, and Pyranometer.
The test facilities established at NISE meet the
requirements to conduct the tests as per the
National/International Standards.
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Figure 2.1: Aditya Bhawan Building of NISE
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Figure 2.2: Surya Bhawan Building of NISE
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This is being achieved by using the best
engineering practices, continuous upgradation of
the infrastructure, and updating of the state-of-the-
art test facilities, test methods, test personnel and
continual improvement in the effectiveness of the
Quality Management System as per International
Standard ISO 17025:2017.

2.4 Organisation Structure of NISE

The rules of affairs at NISE are managed by a
Governing Council chaired by Secretary, MNRE,
and an Executive Committee chaired by Director
General, NISE. An organisational chart of the
structure and management of NISE is shown in
Figure 2.3.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

The Governing Council comprises of 18 members
from industry, premier institutions, MNRE, NISE
and experts from other reputed organisations.
The council is chaired by the Secretary of
MNRE who is the ex-officio President, NISE. The
Executive Committee, headed by DG, NISE has
five members to manage the day-to-day affairs of
NISE and to take decisions on matters under the
power delegated to it. The Finance Committee of
NISE has three members comprising of Financial
Advisor (MNRE) as the Chairman, Joint Secretary
(Solar), MNRE and DG (NISE). The Deputy
Director Generals are supported by Directors,
Administrative officer, Deputy Directors, Assistant
Directors, and Executive Assistants for various
technical and administrative activities.

»1 Resource Assessment

v

Deputy Director General-I

R&D Solar Photovoltaic

\ 4

> R&D Solar Thermal

Training & Visitors
Programme

Governing Council
(Secretary, MNRE
as Chairman)

Director
General (NISE)

Deputy Director General-

IT

Testing & Standardization

\ 4

y

Solar Hydrogen Fuel Cells

Planning, Coordination,
»| Collaboration, Monitoring

_| Deputy Director General-

& Consultancy

I

.| Administration, Finance,

Support Services & Estates

Figure 2.3: Organisational Structure of NISE
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Thrust Areas

The basic function of NISE is to serve as a
technical focal point in solar energy-related areas.
NISE is committed to performing at its best in all
spheres relating to solar energy and continually
provides assistance and guidance with a high-
quality standard in its work. NISE recognises the
development process and continuously relates
to significant and notable changes in the solar
industry. NISE has the following thrust areas for its
contribution and knowledge exploration.

i. To work increasingly in frontline areas that
transcend discipline, the following thrust
areas form part of this effort:

* Research and Development in Solar

Photovoltaic and Solar thermal

systems

* Solar Resources Assessment

* Testing of Solar Systems and devices
(both large and small).

» Standardization and Certification

* Database Management and
Information dissemination

* Capacity Building, training, teaching
and visitor’s programme

* Development of Solar Energy Products

& Hybrid System

* Consultancy Services, Monitoring,
and Collaborations (National and
International)

* Innovations, solar product

development & commercialisation
* Solar Hydrogen and Fuel Cell

i. To have a perception and value system

Nationl sttt ofSoo Energy

appropriate to the pursuit of high engineering
science to meet the critically evaluated need
of the industry.

iii. To maintain and foster interactive linkages
with leading technological Institutions and
Institutes of research in India and abroad.

iv. Interface between Government,
Academia and Individuals.

Industry,

2.6 Major Activities

Major activities of the institute include:

i. Assisting the Ministry in implementing
the NSM objectives through appropriate
mechanisms, evolving Science & Technology
(S&T) programmes and projects, managing
special projects, overseeing and coordinating
with all relevant stakeholder agencies in the
pursuit of the above objectives.

i. The institute is responsible for providing
thrust to R&D in solar energy and related
technologies under the Mission. It would
facilitate work related to demonstration and
technology validation projects. The institute
will also consider the sector-specific R&D
needs to commercialise solar applications.
These target sectors could be buildings,
rural areas, and industries for lighting and
any other applications. The objective of solar
application and R&D efforts should also target
the replacement of kerosene and diesel used
by the sectors stated above.

iii. The institute is responsible for R&D, resource
assessment, training, testing/standardisation
work assigned to the institute by the Ministry
from time to time. It will maintain a data bank
for use by industry and other institutions.

iv. The institute also undertakes R&D projects on
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Vi.

Vii.

viii.

different aspects of solar energy technologies,
hybrid systems and storage techniques/
systems.

The internal administrative functions,
international  cooperation  projects on
research, training, and testing, technology
validation are also undertaken by the institute.

The institute also works as the Secretariat for
the work of the R&D Advisory Council. The
Solar Research Advisory Council facilitates the
development of a technology roadmap and
provides inputs on all matters related to R&D
and capacity building to the Mission Steering
Group. The institute also works closely with
the Solar Energy Corporation of India, set up
by the Ministry for the implementation of the
Mission.

The institution, under the guidance of the
Ministry and the Mission Steering Group, is
responsible for Coordination with (a) other
Centres of Excellence identified under the
Mission, (b) R&D projects funded in the field
of solar energy in the country, (c) other S&T
Ministries/Organisations in the country.

The institute strives to bridge the gap between
existing R&D institutions and industry and get
the industry on board through partnership
programmes and projects.

The institute collaborates with international
S&T organisations for R&D and capacity-
building activities in the areas of solar energy
assigned to the institute by the Ministry from
time to time.

The institute keeps track of the latest

Xi.

Xii.

Xiii.

Xiv.

XV.

XVi.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

global developments based on technology
forecasting and fore sighting relating to solar
energy and related technologies, including
storage techniques, and provides inputs to the
Ministry and the Mission Steering Group for
the accelerated development of indigenous
solar energy technologies and industry in the
country.

The institute also provides technical support
to other R&D and testing organisations, as
considered necessary.

The institute assists the Ministry in the
preparation of a technology roadmap
and the related S&T policies for effective
implementation of the S&T component of the
Mission.

The institute also coordinates the work of
technical monitoring of projects covered
under the S&T roadmap for the Mission and
undertakes technical studies and evaluations.

The institute is eligible to receive research
grants from MNRE, and other Ministries/
organisations, including international funding
to carry out various assigned tasks and R&D
activities.

The institute also supports capacity building
and supports students, teachers, and research
personnel to work for higher degrees,
including Ph.D. The institute would develop
suitable linkage with various academic and
research organisations for this purpose.

Any other tasks assigned by the Government
from time to time.

SN
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RESEARCH DEVELOPMENT
AND DEMONSTRATION

NISE has established itself as a leading research
institute in the field of solar energy by undertaking
innovative RD&D projects on various solar energy
technologies, throughout the vyears. Areas of
RD&D activities includes Solar photovoltaic cell,

Solar photovoltaic module, solar thermal, green
hydrogen and allied applications. During the year,
11 RD&D projects were carried out at NISE as
listed in Table 3.1.

Table 3.1. List of RD&D projects undertaken by NISE during the year

Fundi

Project Project objectives unding
Agency

Development of high efficiency To develop Passivated Emitter and Rear MNRE

(21%/ 19%) PERC type of c-Si/mc- Contact (PERC) type solar cells with

Si solar cells benchmark efficiencies in the country

A joint project between NISE and

BHEL

Design, development and To develop large area (156 mm x 156 DST

qualification of large area (156 mm mm) secondary reference solar to

x 156 mm), secondary reference replace conventional small area (20 mm

solar cells x 20 mm) secondary reference solar cell

Buried contacts high efficiency To develop a solar architecture that SERB

crystalline radial p-n junction Si enables the use of low grade silicon to

nanorod solar cell achieve a high efficiency around 22%

Performance Analysis of Bifacial To estimate the optimum fixed tilt for NISE

Module in different climatic zones South-facing Bifacial module for 100

in India cities of different climatic zones in India

After lifetime reliability and To study the reliability and performance NISE

performance analysis of PV analysis of mono-crystalline silicon PV

modules module after its lifetime
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6. | Effect of UV irradiation on PV To design accelerated UV stress testing NISE
modules and their simulation condition for different climatic zones of
in newly designed site-specific India
accelerated ageing tests

7. | Simulation of Solar Photovoltaic To enhance the efficiency of PV module NISE
technologies for efficiency technology by utilization of maximum
enhancement light without compromising the electrical

properties

8. | High-Efficiency Solar Water To increase the ‘Overall Wire to Water MNRE
Pumping Systems Efficiency’ of the Solar Water Pumping

Systems (SWPS) up-to 45% (from the
existing level of around 38%-40%)

9. | Optimization of Solar Photovoltaic To carry out optimization studies for | SERB-
Based Water Pumping solar photovoltaic based water pumping TARE
Performance with DC Motor with DC motor

10. | Atmospheric water generator using To design and develop a lab-scale NISE
desiccants for generation of pure prototype for generating water from air
water from air using desiccants

11. | Setting up of a Centre of To operate and maintain the existing PV | MNRE
Excellence on Hydrogen Energy at based green hydrogen production cum
National Institute of Solar Energy dispensing station at NISE
(NISE), Gwal Pahari, Gurugram To augment the green hydrogen

production capacity to 15 Nm3/hr from
the existing 5 Nm3/hr

Facilitating completion of field trials
and demonstration of hydrogen fueled
vehicles at NISE, and

To create awareness programmes on
different aspects of hydrogen energy

Project wise major research activities carried out at NISE are detailed as under:

3.1 Development of high efficiency

(21%/ 19%) PERC type of c-Si/mc-
Si solar cells

This MNRE funded project was taken up in
collaboration with Bharat Heavy Electricals
Limited Amorphous Silicon Solar Cell Plant (BHEL
ASSCP), Gurugram. The main objective of the
project was to develop Passivated Emitter and Rear
Contact (PERC) type solar cells with benchmark

efficiencies in the country. During the year, several
samples have been characterized by using optical
microscopic, surface profilometry and electro-
chemical capacitance voltage profilometer. Optical
microscopy was also used to characterize laser
ablation of Aluminium oxide by green nano laser
and textured top surface of full-grown solar cell,
as shown in Figure 3.1 Surface profilometry was
used to measure stress in cells during different
processing steps.
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Figure 3.1: Laser ablation Aluminium oxide

The project's focus was on the process
optimization that has vyielded significant
advancements across various stages. In the
diffusion phase, enhancements were made to
both emitter thickness and doping profiles. Under
Plasma enhanced chemical vapor deposition
(PECVD), a multi-faceted approach was adopted,
encompassing the exploration of mono and bi-
layer configurations. This included the strategic
implementation of a sandwiched SiO, layer for front
passivation, alongside a dynamic combination
of AIO,, SION,, and SiN, for the dielectric stack.
To comprehensively understand the implications
of metallization laying, a stress analysis was
also undertaken. Collectively, these process
optimization strides mark a substantial leap
forward, with the potential to greatly enhance the
efficiency and reliability of the overall photovoltaic
technology.

L | s MEE e
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Figure 3.2: Characteristic I-V Curve of the
developed Champion PERC Cell
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The project was completed on 31t December,
2022 with successfully elevating the efficiency
benchmark of PERC type solar cells to 22.17 %
within a specific batch of cells and thus underscores
the project’s significant contribution to enhancing
the viability and effectiveness of PERC solar cell

technology.

Design, development and

qualification of large area (156 mm

x 156 mm) secondary reference
solar cells

NISE is working on a DST-funded project to
indigenously design, develop and qualify large
area (156 mm x 156 mm) secondary reference
solar cell to replace the conventional small area
(20 mm x 20 mm) secondary reference solar cell.
This will reduce the influence of measurements
inhomogeneity of solar simulators and thereby
increasing the measurement accuracy. These
reference cells can also be employed for measuring
solar irradiation and eventually monitoring solar
panel/plant performance.

During the year, manpower recruitments in various
positions under the project have been completed
and a vacuum annealing furnace was procured
and installed at NISE. Procurement for remaining
equipment is in process. Experiments are being
conducted on complete cells, bare silicon wafers
and textured silicon wafers before and after
metallization. The experiments include vacuum
annealing, minority career lifetime testing and light
induced degradation of the samples at various
profiles.

The work on stabilization of solar cells is
undergoing and its anodized aluminium casing
has been developed. The first prototype model
developed at NISE is shown in Figure 3.3
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Buried contacts high efficiency
crystalline radial p-n junction Si
nanorod solar cell

NISE has concluded a Ramanujan Fellowship
project titled “Buried contacts high efficiency
crystalline radial p-n junction Si nanorod solar cell.”
The project aims to design and fabricate a solar
cell architecture that will enable the use of low-
grade silicon material to produce high efficiency
cell with efficiency around 22%. During this year
focus was given to synthesizing monosize silica
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Figure 3.3: Secondary Reference Solar Cell Package developed at NISE

microparticles with different diameters and coating
of closed pack monolayer of silica particles on the
surface of silicon wafers (Figure 3.4). From this
closed pack layer, non-closed pack monolayer
was obtained using reactive ion etching and this
non-closed pack layer was used as a mask to
obtain size control Si microwire/nanorod arrays
(Figure 3.5). The project was completed on 1t
November, 2022. NISE has now taken up further
works for optimization of the diffusion process for
the fabrication of nanorod solar cells.

Figure 3.4: (a) Closed pack monolayer pattern of SiO, microparticles on 2-inch
Si wafer under white light illumination, (b) SEM image of the closed pack monolayer of SiO,
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Figure 3.5: (a) SEM images of non closed pack monolayer of silica particles

obtained after RIE process

Performance Analysis of Bifacial
Module in different climatic zones
in India

The project aims to estimate the optimum fixed tilt
for South-facing Bifacial module for 100 cities of
different climatic zones in India. The optimum tilt
varies from 23° in Alleppey (Kerala) to 43° Gilgit
Baltistan (Jammu & Kashmir). The annual energy
output of bifacial Module at optimal tilt was also
studied for 100 Cities of India using System Advisor
Model (SAM) software.

(b) FESEM images of Si microwire arrays

It was observed that, Pasighat, Arunachal
Pradesh has the minimum annual energy output
of 1427.8kWh/kWp while Aksai Chin, Leh has the
maximum annual energy output of 2325.7 kWh/
kWp. It was further observed that optimal tilt
increases with increase in latitude. The highest
and lowest bifaciality gain value observed among
the 100 cities of India was 11.7% for Itanagar,
Arunachal Pradesh and 7.9% for Gwalior, Madhya
Pradesh respectively. The estimated Annual
Energy Output (kWh/kWp) of Bifacial PV Power

Plant for 100 cities in India is given at Figure 3.7.

Figure 3.6: Bifacial solar PV modules at vertical tilt (5 kWp)
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Figure 3.7: Estimated Annual Energy Output (kWh/kWp) of
Bifacial PV Power Plant for 100 cities in India
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PV

After lifetime
performance
modules

3.5 reliability

analysis of

In this study, reliability and performance analysis
of mono-crystalline silicon PV module after its
lifetime (as declared by manufacturer datasheet;
around 20-25 years) has been performed that
were installed in NISE campus during the
year 1999-2000 and are still generating power.
Visual inspection, indoor Current-Voltage (I-V)
characteristics at Standard Test Condition (STC),
Electroluminescence (EL) imaging, Infrared (IR)
imaging, and insulation tests were performed for
all the PV modules. The modules show average

aaaaaaaaaaaaaaaaaaaaaaaaaa

power degradation of 0.95 % per year. Figure
3.8 shows the defects observed during visual
inspection, EL imaging, an IR imaging in two
different PV modules with more than 20 years field
exposure at NISE.

Detailed degradation rates per year for all the
electrical parameters of the PV module are shown
in Figure 3.9, wherein it can be observed that the
degradationin Voc afterinitial 10 years (2000-2010)
and in last 12 years (2010-2022) consecutively is
around 0.02% (per year) and 0.16% (per year).
These results indicate that the junction quality and
the shunt resistance of the of the PV modules has
not degraded significantly.

W3s.0c )

(@)

Figure 3.8: Defects observed in PV modules that were operational in field for more than
20 years during (a) visual inspection, (b) EL imaging and (c) IR imaging
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Figure 3.9: Annual degradation rate of the electrical parameters of
Mono-C-Si PV module after its lifetime
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Figure 3.10 (a) Energy estimation of the power plant using the initial I-V data (year 2000) of PV module.
(b) Energy estimation of the power plant using the |-V data (year 2022) of 22 years field exposed PV
modules

Based on the study, a 1TkWp AC SPV plant has been
simulated in PVSyst consisting 15 PV modules of
78.4Wp each according to their initial STC data in
the year 2000, Figure 3.10 shows the simulated
energy data of power plant for the 22 years field
exposed PV module. It was observed that some of
the modules can be reused after their lifetime with
updated power rating. For calculating the energy
yield, one should use the current degradation
rate and some crucial test should be performed
to ensure the safety and performance of these
refurbished PV modules. The visual inspection,
EL imaging, IR imaging and the insulation test can
predict the expected performance and safety of
the modules. Reusing the PV module will maximize
their utilization and reduce the electronics waste
which will be generated from targeted use of solar
PV modules.

Effect of UV
modules and

irradiation on PV
their simulation

in newly designed site-specific
accelerated ageing tests

One of the significant environmental stress factors
for degradation in the PV module is UV irradiation

exposure in the field during its operational lifespan.
NISE, in this study, has carried out a degradation
analysis of 20-year field-operated PV modules.

Based on the literature resources, efforts have
been made to analyze the role of UV irradiation on
the degradations that happened during 20 years
of field operation of the PV modules. Average
P.. |l and V_ degradation are found to be
1.49 %/year, 0.59 %/year and 0.29 %/year after 20
years of exposure, respectively. The effect of UV
irradiation and temperature in indoor conditions
has been analyzed for the 20 years of field-
exposed PV modules. The effect of browning in
the module is also studied in this research work
at the cell level. Figure 3.11 demonstrates various
defects which are observed after 20 years of the
field operation at NISE.

A comparison of electrical parameters has been
done with two modules (Module 1 & Module 2)
having same model number but different defects
after 20 years of field exposure at NISE. Figure
3.12 demonstrate the solar cell wise distribution
of different electrical parameters of Module 1 &
Module 2.
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Figure 3.11: Distribution of defects of PV modules in (a) Frame & front glass,
(b) Internal circuitry, (c) Wire, connector & junction box, and (d) Solar cells.
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Figure 3.12: Distribution of: (a) I_, of module 1, (b) I_, of module 2, (c) V,_ of module 1, (d) V,_ of
module 2, (e) Maximum power of module 1, and (f) Maximum power of module 2
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Simulation of Solar Photovoltaic
technologies for efficiency
enhancement

Moth eye-like nanostructured anti-reflection
coatingsareaninnovative conceptforthefabrication
of advanced and efficient solar cells due to their
low reflection attributes when applied on the top of
a cell. However, owing to its high surface area and
low aspect ratio, the minority carrier lifetime and
wide-angle light collection may be compromised,
and these are treated as the major barriers to
using such moth eye like nanostructured anti-
reflection coatings in real cases. To overcome this
problem, this work has been aimed to introduce
a ‘cross fertilized’ biomimetic structure between
the ‘moth eye’ and ‘cacti’, so that maximum light
can be utilized without much compromising the
electrical properties. Detailed experimental and

theoretical analyses on the optical and structural
properties of such cross-fertilized nanostructures
were carried out, giving emphasis on some
crucial parameters like wide-angle light collection,
unified photon-electron harvesting capabilities,
and surface recombination velocity. Figure 3.13
shows the transformation of the developed silicon
nanostructures from low aspect ratio (moth eye)
to high aspect ratio (cactus) geometries through
FESEM images.

Finally, practical implementation of this optimized
geometry has been carried out by the formation of
‘nano-cone’-based black c-Si structures through
a metal-assisted chemical etching technique,
followed by the fabrication of black p-c-Si/n-a-Si:H
flexible solar cells. Figure 3.14 shows the electric
field profiles for the biomimetic structure with
aspect ratio- 3 at the different wavelengths.

(d)

(c)

Figure 3.13: Field emission scanning electron microscope images showing the transformation of
the developed silicon nanostructures from low aspect ratio (moth eye) to high aspect ratio (cactus)
geometries: (a) moth eye-like silicon nanostructures after 20 min of etching, (b) & (c) the formation of
intermediate structures obtained after 40 and 50 min of etching, respectively, and
(d) the cacti-like structure formed after 60 min of chemical etching
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Figure 3.14: Electric field profiles for the biomimetic structure with aspect ratio- 3
at the wavelengths (nm) : (a) 400 (b) 500 (c) 600 (d) 700 (e) 800 (f) 900 (g) 1000 and (h) 1100.
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3.8 Design and Development of High
Efficiency Solar Water Pump Project

The main objective of this MNRE funded project is
to increase the ‘Overall Wire to Water Efficiency’ of
the Solar Water Pumping Systems (SWPS) up-to
45% (from the existing level of around 38%-40%)
and creation of a state-of-the-art testing facility
for SWP system. The project was completed in
February 2023 with the following deliverables:

(i) Establishment of state-of-the-art testing
and R&D facility for solar water pumps:
The state-of-the-art testing and R&D facility
has been developed at NISE. The test facility
is unique of its kind and can test solar water
pumps up to 50 hp capacity, as shown in
Figure 3.15. Solar array simulators have been
installed for hot and cold profile testing and
manual and automatic PV panels tracking
structures have been installed for regular
testing activities as well as for various R&D
activities.

(i) Enhancing efficiency & water output of

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

solar water pump controllers: Solar Water
Pump Controller Efficiency is affected by
change in temperature, radiation, and head.
Tests have been conducted in NISE’'s SWP
lab to find out the parameters that affect the
controller efficiency and to enhance the part-
load efficiency which occurs at intermediate/
partial radiation and head/load. In addition,
NISE studied the impact of different module
technologies on the system performance,
e.g., tested the solar water pump with bifacial
PV panels.

(iii) Testing accuracy of remote monitoring

system for solar water pumping
applications: Tests for comprehending the
accuracy of remote monitoring systems
have been performed. NISE found that even
though voltage, current, and power were
measured accurately, an error was reported in
measuring the flow rate, i.e., in some cases
there is a difference of 5% or more between
the reported flow rate (via the RMS system)
and the measured flow rate.

Figure 3.15: Solar water pump lab
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(iv) Designing and testing micro-irrigation
system: Various micro-irrigation system has
been tested and based on the analysis a
draft specification for less than 1 hp pumps
has been prepared and shared with MNRE
and stakeholders for their comments and

...........................

pumps up to 50 hp capacity. Various micro-
irrigation system has been tested and based
on the analysis, a draft specification for less
than 1 hp pumps has been prepared and
shared with MNRE and stakeholders for their
comments and suggestions.

suggestions. Low Cost and High Efficiency, (vi) Grid Connected Pump Controller system

Portable & Rugged ‘Micro Irrigation Systems’
with small motor pump prototype from junk
has been developed for demonstration
purpose. The benefits of such system includes
(i) working in the absence of electricity
as compressed air can be stored and (ii)
increased pump life as there is no moving
parts.

(v) Test protocols and specifications: Test
protocols have been prepared for solar water

performance was analyzed (Table 3.2) and
the document has been prepared.

(vii) NISE studied the impact of different module

technologies on the system performance,
e.g., tested the solar water pump with bifacial
PV panels (Figure 3.16). A joint report was
prepared in collaboration with industry on
ways to increase daily water output of a solar
water pumping system using bifacial PV
modules.

Table 3.2. Grid Connected Pump Controller system performance

Grid fed inverter testing (Unit Generation)

Net Unit Generation

Method Start End (kWh)
Auto Tracking 13.4 24.6 11.2
Fixed Tilt (43 degree) 68.8 76.1 7.3
Manual Tracking (43 degree) 76.1 85.4 9.3

Figure 3.16: Solar Water Pump Test Setup using Bifacial Module
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Figure 3.17: Solar powered micro-irrigation farm being developed at NISE campus

(viii) Asolar powered micro-irrigation farmis being
developed at NISE campus in collaboration
with M/s Spowdi India as shown in Figure
3.17. This demo farm showcases a futuristic
micro-irrigation system that can help deal
with the challenges of watering farmland in
a more efficient way.

(ix)

A bilingual survey form is being prepared for
agriculturists to record field data and socio-
economic impact.

3.9 Optimization of Solar Photovoltaic

based Water Pumping Performance
with DC Motor

The project was accepted in December 2021
in Science and Engineering Research Board —
Teacher’s Associateship for Research Excellence

(SERB TARE) 2021 under Collaborative Research
with Vel-Tech University, Chennai.

The methodology adapted for optimization of solar
photovoltaic based water pumping performance
with DC motor encompasses purchase of solar
pump, solar modules, and solar controller.
Installation of solar modules will be of horizontal,
fixed tilt angle (latitude angle with reference to the
location and +/- 15 deg), adjustable tilt angle (three
times a day), and automatic tracking method.

3.10 Atmospheric water generator using

desiccants for generation of pure
water from air

Project aims to develop a lab-scale prototype for
generating potable water from air using desiccants.
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The proposed model will use an evacuated solar
air heater as heat source and desiccant shall
be integrated in the system such that maximum
surface area of desiccants is exposed to the air
flow inside the solar air heater. This will help in
improving the charging and discharging efficiency
of the desiccant. During the year initial lab models
were designed and developed for testing.

Alab scale prototype was designed and developed
at NISE (Figure 3.18) wherein about 4 kg silica gel
was used as desiccant and produced 450mL of
water was collected on a daily basis. Further design
improvement and optimization is in progress.

Figure 3.18:Lab scale prototype of the
atmospheric water generator developed at NISE
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3.11 Setting Up of a Centre of Excellence

on Hydrogen Energy at National

Institute of Solar Energy (NISE),
Gwal Pahari, Haryana

RD&D Project entitled “Setting Up of a Centre
of Excellence on Hydrogen Energy at National
Institute of Solar Energy (NISE), Gwal Pahari,
Haryana” was sanctioned by MNRE on 28®"
February 2019. The main objective of the project
was to operate and maintain the existing solar
powered green hydrogen and
dispensing station already established at NISE
campus. The project also included augmenting
green hydrogen production capacity by setting up
an additional 10 Nm?3/hr electrolyser.

generation

The existing facilty comprises an alkaline
electrolyser of 5 Nm?3hr hydrogen production
capacity, a two-stage reciprocating compressor
to raise the pressure of hydrogen up to 550 bar,
a high-pressure hydrogen storage tank of about
60 kg capacity and an H35 hydrogen dispenser
which can dispense hydrogen at 350 bar to the
vehicles @1 kg/min. This facility is powered by a
120 kWp SPV system installed on the roof of one
of the buildings of NISE. This is India’s first solar-
based green hydrogen-generating facility.

During the year, augmentation of green hydrogen
production capacity was undertaken with the
addition of a 10 Nm?3hr alkaline electrolyser,
as shown Figure 3.19. NISE’s total hydrogen
production capacity will increase to a total of
15 Nmdhr (about 1.35 kg/hr) when both
electrolysers become operational. The new
electrolyserhasbeeninstalled atthe NISE hydrogen
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facility and commissioning is in progress. NISE is  integrating the new electrolyser to the dispenser.
in the process of reviving the existing station and

(@ (b)
Figure 3.19: (a) Solar PV based Green Hydrogen production-cum-dispensing facility at NISE,

(b) Installation of new electrolyser at NISE hydrogen generation facility
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STANDARDISATION

4.1 TESTING

NISE has been maintaining a National Accreditation
Board for Testing & Calibration Laboratories
(NABL) accredited laboratory for testing of Solar
PV modules, Solar PV lighting systems, solar
inverters & batteries, and solar water pumps. NISE
also has a fully developed testing facility for solar
cells, solar thermal systems, and solar resource
assessment. NISE further supports customised
development testing of solar technologies as per
the requirements of the customer. NISE has set
up a full-fledged Customer Service Cell (CSC) for
availing the testing services from the institute.

List of testing facilities established at NISE:
1. Advanced Solar Cell Characterisation Facility

2. Solar Photovoltaic Testing Facility (PVTF)
Laboratory

Advance SPV system and lighting laboratory
Power Electronics Laboratory
Battery Test & Characterisation Laboratory

Solar Photovoltaic Pump Test Facility

N o o & o

Solar Radiation Resource Assessment (SRRA)

4.1.1 Advanced Solar Cell
Characterization Facility

NISE has state-of-the-art Advanced Solar Cell
Characterization Laboratory with SO class

8 clean room facility. The lab houses several
advance cell characterization tools including i)
Spectral Response Measurement System (QE-
SRMS), ii) Spectroscopic Ellipsometer, iii) Optical
Microscope, iv) Semi-Automatic Four Probe
resistivity meter, v) Electrochemical Capacitance
Voltage (ECV) Profiler, vi) Surface Profilometer and
vii) Field Emission Scanning Electron Microscopy
(FESEM) with EDS facility.

The lab uses instruments for measuring textured
and thin film solar cell optical constants. The facility
has equipment for Automatic single and multi-
point mapping of sheet resistance and resistivity
of silicon wafers and solar cells, measuring
film thickness, roughness and 2- dimensional
stress, surface texture, laser ablation and LBSF
microstructure analysis of front side metallisation.

The laboratory has the capability of doing testing
as per the following standards:

i. |EC 60904-1:2020 - Photovoltaic devices -
Part 1: Measurement of photovoltaic current-
voltage characteristics.

i IEC 60904-7: 2019 - Photovoltaic devices -
Part 7: Computation of the spectral mismatch
correction for measurements of photovoltaic
devices.

iii. IEC 60904-8: 2014 - Photovoltaic devices -
Part 8: Measurement of spectral responsivity
of a photovoltaic (PV) device.
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Figure 4.1: Advanced Solar Cell characterization laboratory with
ISO class 8 clean room facility at NISE

also recognised by Bureau of Indian Standard

(BIS) for PV Module Testing as Type 2 category
NISE has an NABL accredited PV module testing facility. At present the lab is NABL accredited for
laboratory as ISO/IEC 17025:2017. The facility is following test standards:

Standard No. Details

Terrestrial photovoltaic (PV) modules - Design qualification
and type approval - Part 1-1: Special requirements for testing
of crystalline silicon photovoltaic (PV) modules

IEC 61215-1-1: 2016/ IS 14286-1-1:
2019

Terrestrial photovoltaic (PV) modules - Design qualification
IEC 61215-1-2: 2016/ IS 14286-1-2: and type approval - Part 1-2: Special requirements for testing
2019 of thin-film Cadmium Telluride (CdTe) based photovoltaic (PV)
modules

Terrestrial photovoltaic (PV) modules - Design qualification
IEC 61215-1-3: 2016/ IS 14286-1-3: and type approval - Part 1-3: Special requirements for testing
2019 of thin-film amorphous silicon based photovoltaic (PV)
modules

Terrestrial photovoltaic (PV) modules - Design qualification
and type approval - Part 1-4: Special requirements for testing
of thin-film Cu (In,Ga)(S,Se), based photovoltaic (PV) modules

IEC 61215-1-4: 2016/ IS 14286-1-4:
2019

21
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Terrestrial photovoltaic (PV) modules - Design qualification
and type approval - Part 1-1: Special requirements for testing
of crystalline silicon photovoltaic (PV) modules

IEC 612151-1- 2021 (DML testing
facility is under procurement)

IS/IEC 61701: 2011 and IEC
61701:2020

Salt mist corrosion testing of photovoltaic (PV) modules

IEC 61853-1

Photovoltaic (PV) module performance testing and energy
rating - Part 1: Irradiance and temperature performance
measurements and power rating

IEC TS 62804-1:2015

Photovoltaic (PV) modules - Test methods for the detection of
potential-induced degradation - Part 1: Crystalline silicon

IEC TS 60904-1-2:2019

Photovoltaic devices - Part 1-2: Measurement of current-
voltage characteristics of bifacial photovoltaic (PV) devices

NISE also offer testing of PV module as per
following standards and test specification (NABL
accreditation under process):

i. IEC61853-2: 2016 - Photovoltaic (PV) module
performance testing and energy rating -

Part 2: Spectral responsivity, incidence
angle and module operating temperature
measurements.

i. IEC 61853-3:2018 - Photovoltaic (PV) module
performance testing and energy rating - Part
3: Energy rating of PV modules.

iii. IEC 61853-4:2018 - Photovoltaic (PV) module
performance testing and energy rating - Part
4: Standard reference climatic profiles.

iv. Performance and reliability of module cleaning
device as per in-house developed testing
procedure.

v. Light induced degradation (LID) testing and
Light and elevated temperature-induced

degradation (LeTID) testing of PV module as
per the standard and customer requirement.

vi. Climate specific model based accelerated
testing of PV module to evaluate the module
performance & reliability under harsh climatic
conditions.

vii. Testing of new and innovative products as per
the customized testing procedure.

This laboratory has taken up various R&D activities
to analyze the performance and reliability of PV
modules in indoor and outdoor conditions. During
this year, the laboratory has upgraded its facilities
with addition of Impulse voltage tester, Ignitibility
test facility, Peel test facility as per IEC 61730-
1,2. The lab is in the process of obtaining NABL
accreditation for calibration of reference module
as per IEC 60904-4 and characterization of solar
simulator as per IEC 60904-9 standard.
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Figure 4.2: Solar Photovoltaic Testing Facility (PVTF) at NISE

4.1.3 Power Electronics Laboratory

Power Electronics Laboratory (PEL) at NISE is an
NABL accredited laboratory as per ISO/IEC 17025:
2017. The lab is equipped for testing of all types
of power conditioning units (PCUs) up to 100 kVA
including hybrid, standalone, Grid-tied inverters

Standard No. Details

(Gl), and Pump Controllers. The facility is also
recognized by BIS for IS 16169: test procedure
of islanding prevention measures for utility-
interconnected photovoltaic inverters. The lab
under takes the following NABL accredited tests
as per IEC/IS standards:

IEC 61683:1999

Photovoltaic systems - Power conditioners - Procedure for measuring

efficiency
IS 16169/ IEC Test procedure of islanding prevention measures for utility - interconnected
62116:2008 photovoltaic inverters
IEC 61727:2004 Photovoltaic (PV) systems - Characteristics of the utility interface
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IS16797:2019/ IEC Battery charge controllers for photovoltaic systems - Performance and
62509:2010 functioning of the charge controller
EN50530:2010 Overall efficiency of grid connected photovoltaic inverters
IEC 60068-2 -1: Environmental test A: Cold
2007
IEC 60068-2 -2: Environmental test B: Dry heat
2007
IEC 60068-2 Environmental test N: Dry heat change of temperature
-14:2009
IEC 60068-2 Environmental test Db: Damp heat cycle
-14:2005

Figure 4.3: Power Electronics Laboratory setup at NISE

4.1.4 Battery Test & Characterization

Battery Test & Characterization at NISE is an
NABL accredited laboratory and is involved in
testing the performance, reliability and life cycle
of major secondary battery storage technologies,

including Lead-acid, Nickel-Cadmium and
Lithium-lon Batteries. The laboratory is equipped
with the latest technologies like deep cycle battery
testers, a programmable power supply, advanced
hardware and software, a data logger, and a
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temperature-controlled water bath. The laboratory  application general — requirements and methods

is also recognised by BIS for IS 16270: 2014- of test services. The lab under takes the following
secondary cells and batteries for solar photovoltaic  NABL accredited tests as per IEC/IS standards:

Standard No. Details

IS 16270:2014 Secondary cells and batteries for solar PV application- general requirements
and methods of test

IS 1651:1991 Stationary cells and batteries, lead acid type (with plante positive plates)

IS 13369:1992 Stationary lead acid batteries (with Tubular positive plates) in Monobloc
Containers

IS 15549:2005 Stationary Valve Regulated Lead Acid Batteries- Specification

IEC 61427 Secondary cells and batteries for PV energy systems- General requirements

and methods of test

IS 16047 (Part 3): | Secondary Cells and Batteries Containing Alkaline or Other Non-Acid
2018 Electrolytes-Secondary Lithium Cells and Batteries for Portable Applications
Part 3 Prismatic and Cylindrical Lithium Secondary Cells, and Batteries
Made From Them (First Revision)

Figure 4.4: Battery Test & Characterization Laboratory setup at NISE
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4.1.5 Advanced SPV system & lighting
laboratory

Solar Photovoltaic (SPV) and Lighting laboratory at
NISE is a well-established lab for performance and
reliability testing of off-grid solar applications. The
laboratory is equipped for testing as per below IEC/
IS standards (NABL accreditation under process):
i. IES LM-79-08/IS 16106: 2012 - Method of
Electrical and Photometric Measurements of
Solid-State Lighting products
ii. Testing of solar lighting systems as per MNRE
specifications

The lab has upgraded its test facility for testing the
remote monitoring system of solar lighting system
and is also equipped to carry out test of solar

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

lighting system as per customer specification.

4.1.6 Solar Water Pump Test Facility

NABL accredited Solar Water Pump (SWP)
Laboratory at NISE (Figure 4.6) is well-equipped,
fully-automated, state-of-the-art testing facility
for conducting performance testing of PV based
water pumps against national and international
standards/guidelines. In order to cater the
futuristic demands for high powered solar water
pumps in India, the test facility has been upgraded
for testing of up to 50 hp solar water pumps. The
facility is equipped with the latest test equipment
and can cater to testing of all available major
pump systems including submersible, surface,
AC and DC systems. The laboratory has also
tested various SWPs under innovative Distributed
Renewable Energy (DRE) solutions for rural
livelihood applications.

Figure 4.5: Advanced SPV system & lighting laboratory at NISE
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The lab undertakes the following tests as per IEC/IS standards:

Standard No. Details

MNRE guidelines on Annexure — |, Il and Il of circular no. F. No. 41/3/2018-SPV division dated
testing procedure for 17.7.2019 and 02.02.2023

solar photovoltaic water

pumping systems MNRE specification for Solar PV water pumping systems for micro
pumping application (2016-2017)
MNRE test methods for SPV water pumping systems (2014-15)

IEC 62253 Performance measurements of photovoltaic (PV) pumping systems in
stand-alone operation

IS 17429:2020 Solar Photovoltaic Water Pumping Systems - Testing Procedure -

Guidelines

IS 17018: Part 1 2018 Solar photovoltaic water pumping systems - Centrifugal Pumps.
[RD: IS 9283:2018,
IS 3043:1987, and IS
9079:2018]

NISE also offers testing of solar PV water pumps procedure for solar water pumping systems.
as per following standards and test specification:

. MNRE test methods for SPV water pumping
i.  MNRE specifications no. 32/645/2017-SPV of systems (2015-16) & (2017-18).
KUSUM Programme specifications and testing

Figure 4.6: Solar Water Pump Test facility for up to 50hp at NISE
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4.1.7 Solar Radiation Calibration

Laboratory (SRCL)

Solar Radiation Calibration Laboratory (SRCL) at
NISE has been operational since 2016 to calibrate
solarradiation measuring sensors fromthe National
solar radiation network of MNRE. The laboratory
was established following the World Meteorological
Organisation (WMOQ) guidelines, where calibration
was performed as per the ISO standards. It has
a highly precise reference standard sensors such
as the primary standard sensor/Absolute Cavity
Radiometer (Highest Solar Radiation Standard)
and a number of secondary standard reference
sensors for achieving radiometric calibration
traceable to the World Radiometric Reference
(WRR) scale with high accuracy and precision.

An Advanced Monitoring Station (AMS) and a
Solar Radiation Resource Assessment (SRRA)
station was established at the NISE campus
under the SRRA initiative of MNRE. The SRRA
stations are used to generate high-quality solar
radiation data (1 minute) of various parameters
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such as Global Horizontal Irradiance (GHI),
Diffuse Horizontal Irradiance (DHI), Direct Normal
Irradiance (DNI), Spectral DNI, Ground Reflected
radiation and Infrared radiation. As a part of the
Baseline Surface Radiation Network (BSRN), a
global network of solar radiation measurement
stations from various countries monitored by the
WMO, the SRRA station of NISE is listed as Station
No. 56, with site specification as plain terrain, and
medium black soil.

On 26™ September 2022, NISE participated in the
National Renewable Energy Laboratory (NREL)
Pyrheliometer Comparisons (NPC-2022) event
at their Solar Resource Research Laboratory
in Golden, Colorado, USA. During the event,
the primary radiometric sensors of NISE was
compared with other primary radiometric sensors
from the world standard groups and the latest
traceability from IPC 2021 was transferred to these
sensors. The calibration facility at NISE can now
transfer these latest radiometer calibration factors
to various radiometric sensors used in India.
During the event, one reference pyranometer was
also calibrated for the latest traceability.

Figure 4.7: (Left) SRRA station facility at NISE. (Right) Primary absolute cavity sensors from
NISE participating in the International Pyrheliometer Comparisons at NREL,
Colorado, USA held on 26™ September 2022
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4.2 STANDARDIZATION

NISE has been working with various organisations
such as BIS, MNRE and industry partners to
develop testing methodology / protocols for
various solar technologies.

4.2.1 International interlaboratory study
on light- and elevated temperature-

solar

induced degradation in
modules

During the year, NISE was part of a collaborated
project between a large global network of PV

mmmmmmmmmmmmmmmmmmmmmmmm

module manufacturers and PV testing laboratories
which aim to design a protocol for Light-elevated
Temperature - Induced Degradation (LeTID)
detection and screen a large and diverse set of
prototype modules for LeTID. During the year, a
joint publication by using the results of the inter
lab comparison has been published. Results
across labs indicate the reproducibility of LeTID
testing is within =1% of maximum power (PMP).
Overall, this work has helped inform the creation of
a forthcoming standard technical specification for
LeTID testing of PV modules, IEC TS 63342 ED1.

)=
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SKILL DEVELOPMENT &
CAPACITY BUILDING

The institute extends capacity building opportunity
for skilling up young minds across the world by
conducting skill development programmes,
training, short term courses, client specific
courses on solar photovoltaic technology.
NISE has imparted trainings (both online and
offine mode) to wide variety of Government
Departments, Schools, Colleges, Armed Forces,
Nodal agencies and Public Sector Undertaking
companies through short term training courses
specifically devised according to the need
of the participants. Additionally, International
training programs were also organised for active
growing solar environment and sustainability. The
training curriculum launched for various training
programmes were developed, scrutinized and
duly improved by industry experts, renowned
professors and professional experts.

During the year, a total of 15 numbers of

Table 5.1. International participation of delegates in ITEC and e-ITEC for FY 2022-23

International (4 nos.) & National (11 nos.) level
training programs were conducted wherein 521
(123 International & 398 national) participants
were trained in various domains of solar energy.

5.1

International Training Program

NISE organizes international solar training
program under the Indian Technical and Economic
Co-operation (ITEC) sponsored by the Ministry
of External Affairs, Govt. of India. This program
is generally of three-week duration wherein the
participants are imparted training on various solar
energy technologies. The program also provides
a platform for mutual knowledge sharing among
countries in the field of solar energy. During
the year, NISE has conducted a total of 4 ITEC
programme and has trained 123 participants from
different countries.

S Program Name Number of Duration of Date Number of
No. Programs Program Participants
(Days)

1 ITEC Programme on Solar 1 21 22 Aug
Energy Technologies & to 09t 27
Application Sep 2022

2 | e-ITEC Programme on Solar 2 3 19th — 23rd 40
Energy Technologies & Sep 2022
Application
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03rd -o7t 28
Oct 2022
3 Special ITEC Programme on 1 90 10" Nov 28
Solar Energy Technologies 2022 to
(Off-Grid Applications) for 30t Jan
Mongolian women 2023
TOTAL 4 123

Figure 5.1: Participants of International Training Programme (ITEC) on
Solar Energy Technologies and Applications

A notable achievement under the ITEC program
during the year included a 3 months special
training program from 10" November 2022 to 30"
January 2023 conducted by NISE to train 28 rural
women from Mongolia. During these 3 months,
28 women, primarily from the rural regions of
Mongolia, were trained at NISE by a specifically
designed program curriculum for utilising solar
energy for the betterment of their communities. The
curriculum included hands on training activities in

off-grid solar technology with rural applications like
simple rooftop solar installation, LED assembly
and solar water pumping systems. These women
were also trained to take up assignments as
entrepreneurs for self-employment. During the
course of the program, these women have learnt
to design, assemble, install, and maintain solar
panels, batteries and off grid solar systems.
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Figure 5.2: Mongolian Women Participants of International Training Programme (ITEC)
on Solar Energy Technologies (Off-Grid Applications)

5.2 National training program

NISE conducts training programs in solar energy
for aspirants from government departments,
schools, colleges, nodal agencies, private and
public sector companies through courses devised
explicitly according to the need of the participants.

The trainings are imparted by the scientific officials
of NISE as well as domain experts from academia
and industry.

During the year, NISE has conducted a total of
11 national training program and has trained 398
participants as detailed at Table 5.2.

Table 5.2. National training programs conducted by NISE during FY 2022-23

Training/ Program

Number of
Programs

1 | 3 Days Training
Programme for MES
Officials

Duration of Date Number of
Program Participants
(Days)
3 2" to 4t June 2022 37
9% Feb to 11 Feb 2023 41
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3 Days Online
Training Program on
Design of Solar PV
Systems

23" to 25" Jan 2023
14t to 16" March 2023
27t to 29t March 2023

20
20
18

Induction Training
Program for CEA
Officers

29t Sept 2022
21t Oct 2022

32
38

Certification
Programme for
Engineer Trainees
from Azure Power
India Pvt. Ltd.

11 to 15 July 2022

24

Capacity Building
Program on solar
energy-based
pumping System
(Offline-Mode)

28t to 30t Nov 2022
01st to 03" Dec 2022

60
60

01 Day Online
Training on
“Hydrogen Energy:
Production, Storage
and Utilisation”

28t March 2023

48

TOTAL

11

398
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5.3 Suryamitra Skill Development

Program

Suryamitra Skill Development Programme was
designed with an objective to develop a skilled
and employable workforce (Suryamitras) for
catering to the needs of Solar PV industries and
EPC projects. These participants were trained to
perform jobs related to Installation, Commissioning
and Operation & Maintenance of a Solar PV
system in EPC projects. Further, on completion
of the training program, Suryamitras were offered

Nationl sttt ofSoo Energy

positions such as technician, supervisor, and
managers in Solar PV organizations and also an
opportunity to emerge as an entrepreneur in the
Solar PV Industry. During the FY 2022-23, a total
of 139 empanelled training centres were allocated
batches in the month of March 2023 against
the given target of training 4200 Suryamitras by
MNRE. Also, for the given target of training 3000
suryamitras by MNRE for the FY 2021-22, 94
batches were allocated to the empanelled centres
during the month of October 2022.

Table 5.3. The state-wise detail list of the Suryamitra Skill Development Programme

Undergoing
Trained Training Total no. of  Total no. of
as on Suryamitra Placed

31.03.2023
| e |0 | o |
2 Andhra Pradesh 0 90 2015 1219
3 Arunachal Pradesh 0 30 30 0
4 Assam 0 60 1542 866
5 Bihar 0 0 1886 1139
6 Chandigarh (UT) 0 30 238 150
7 Chhattisgarh 0 28 2209 1138
8 DadraD :rr:]darl:la&g;iruH(tv%h and 0 0 0 0
9 Delhi (UT) 0 0 702 338
10 Goa 0 0 321 201
11 Gujarat 0 60 3253 2027
12 Haryana 0 58 1503 664
13 Himachal Pradesh 0 30 474 182
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14 Jammu and Kashmir (UT) 0 60 696 164
15 Jharkhand 0 30 846 466
16 Karnataka 0 61 1813 770
17 Kerala 0 30 825 452
18 Ladakh (UT) 0 0 30 0
19 Lakshadweep (UT) 0 0 30 0
20 Madhya Pradesh 0 180 4673 2298
21 Maharashtra 0 207 4414 2342
22 Manipur 0 0 150 50
23 Meghalaya 0 0 30 0
24 Mizoram 0 0 0 0
25 Nagaland 0 0 60 0
26 Odisha 0 120 2457 1090
27 Puducherry (UT) 0 30 62 19
28 Punjab 0 119 434 266
29 Rajasthan 60 360 3533 2281
30 Sikkim 0 0 0 0
31 Tamil Nadu 30 135 3553 1946
32 Telangana 0 90 3721 2100
33 Tripura 0 0 178 57
34 Uttar Pradesh 0 264 4760 2115
35 Uttarakhand 0 30 1032 594
36 West Bengal 30 108 4179 2033
Total: 120 2210 51649 26967
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(c) MITCON Consultancy and
Engineering services Ltd.

(b) KWatt Solutions Pvt. Ltd., Bhopal

(d) Salt Lake Institute of
Engineering and Management

Figure 5.5: Suryamitra Training Programme conducted at various affiliated institutes in India

5.4

International Solar Alliance (ISA)

Fellowship Program facilitated by
NISE
One of the major activities of ISA is the exchange
of officials and technology specialists for
participation in the training program on different
aspects of solar energy in the member countries.
NISE facilitates the ISA Fellowship Program for

undergraduate students of ISA member countries.
The fellowship will enable them to augment their
knowledge in the field of solar technology, its
management, economics, etc. The Program is part
of the ISA’s efforts to support Capacity Building
and Knowledge Dissemination in its current and
prospective member States. The program is
financially supported by the ISA.

Figure 5.6: Glimpse of ISA Fellowship Program facilitated by NISE
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OUTREACH ACTIVITIES

6.1  Technical Consultancy Services

NISE offers various consultancy services pertaining
to alldomains of solar energy technologies, such as
Solar photovoltaic, Solar thermal, green hydrogen,
and balance of systems. The division provides
specialised technical services to stakeholders,
i.e., facility owners, investors, financial institutions,
armed forces, banks, etc., for various aspects of
solar project implementation and performance
mapping. Various services offered by NISE
included, but not limited to:

a) Field-level testing of solar components and
systems

b) Inspection and assessment of Solar Power
plant /system/ manufacturing facility

c) Technical document vetting, such as tender

documents, detailed project reports, solar
power plant design etc.

d) Due diligence and troubleshooting of Solar
power plant

e) Pre-feasibility studies of solar-related projects

During the year, a total of 8 technical consultancy
assignments were carried out by NISE including
field level inspection, field testing for various solar
projects and due diligence studies on a specific
block of Solar PV power plant at Paavgada solar
park. NISE is also providing technical support
to Solar Energy Corporation of India (SECI) for
development, validation and implementation
of qualitative requirement and acceptance test
procedures for setting up of 3000 MW per annum
cells and module manufacturing facility in India.

Table 6.1: Details of Technical Consultancy Services offered by NISE during 2022-23

Vendor Name

Project Description

Limited, Bengaluru

1 Karnataka Renewable Energy Development

Due Digilence Studies in 50MW Paavgada
Solar Park

2 |Jaquar and company Pvt. Ltd

Field Testing of PV modules

3 | PES Engineers Pvt. Ltd

Due Digilence Studies in 10 MW canal Top
Solar PV power plant

4 |UNICEF

Technical support for Solarization of Public
Health Care Facilities in India

5 [ Solar Energy Corporation of India

Qualitative  monitoring of PV module

manufacturing facility.
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Arunachal Pradesh under UNICEF project for assessing the solarization potential

6.2 Customer Service Cell

The Customer Service Cell (CSC) atNISEis centrally
responsible for the management of testing and
calibration services offered by NISE. CSC enables
its customers to avail of testing services from the
online portal available at the NISE website. This
testing portal allows easy access to the selection of
testing services, payment, and release of reports.
NISE offers a comprehensive range of testing
services (IEC, BIS, MNRE specifications etc.)
that facilitate testing as per National /International
standards for various solar energy products and
their components. NISE offers world-class testing
and calibration services through its various labs,

i.e., i) Solar Cell Testing Lab, ii) Solar PV Module
Testing Lab; iii) Solar Inverter Testing Lab; iv) Battery
Testing Lab; v) Solar Water Pump Testing Lab; vi)
Solar Light /LED Testing Lab; vii) Solar Thermal
Systems Testing Lab, viii) Calibration Lab. CSC is
a gateway to testing, calibration, and consultancy
services through all the above-listed labs. CSC
caters to all possible needs of the customer from
the application stage to test progress and report
handling. CSC has also proactively taken various
quality interventions in its operations and improved
the services of various labs. During the year, 97
samples were successfully tested in various labs
at NISE.
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6.3 Approved List of Models and

Manufacturers (ALMM)

To ensure reliability of Solar PV products and
to protect the consumer interests and ensure
better energy security of the country, MNRE on
02.01.2019, has issued “Approved Models and
Manufacturers of Solar Photovoltaic Modules
(Requirements for Compulsory Registration)
Order, 2019”. The order provides for the enlistment
of eligible models and manufacturers of solar
PV cells and modules complying with the BIS
Standards and publishes the same in a list called
the “Approved List of Models and Manufacturers”
(ALMM). Only the models and manufacturers
included in this list will be eligible for use in
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Government/ Government assisted Projects/
Projects under Government Schemes & Program,
installed in the country, including Projects set-
up for the sale of electricity to the Government.
NISE had been designated as an implementation
support agency for processing applications and
carrying out inspections, verifications, and quality
checks on behalf of MNRE.

During FY 2022-23, NISE conducted ALMM
inspection of 66 manufacturing plants with a
cumulative installed manufacturing capacity of 13
GW. Since inspection, NISE had recommended a
total of 97 PV module manufacturing plants under
ALMM with a total manufacturing capacity of
24.7 GW.

COS)N—T———
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General Facilities &

Activities

NISE has state-of-art facilities for training, lecture
rooms, a library, sports, an IT cell etc. NISE
encourages its staff to take an active part in
various activities. The events, i.e., celebrations of
functions, debates, lectures, etc., are organised
with full enthusiasm.

7.1 Library

The NISE Library possesses a vibrant collection

of 8320 consisting of books, journals and other
reading material. Besides books and journals,
the library also has an extensive National and
International Standards collection. The library
uses e—Granthalaya software for the circulation
of books. Facilities and services of the library are
availed by staff, visitors and trainees at NISE, a
photograph of the library is shown in Figure 7.1.
A book exhibition (Figure 7.2) was organized by
NISE on 24" and 25" November 2022.

Figure 7.2: Book exhibition at NISE
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7.2 Sports Facilities

The sports facility developed at NISE ensures
the quality and opportunity for its employees to
participate in sports and physical activities. As
sports is an integral part of discipline and stress
management, quality programme schedules,
diet and yoga sessions are organised for the
staff and trainees at NISE. A well-trained coach
within the institute imparted access to the gym,
yoga, and indoor activities. International Yoga
Day was celebrated in NISE on 21t June 2022. A
photograph of the Yoga event is shown in Figure
7.3

7.3 Information Technology (IT) Cell

NISE has a robust IT division to look after
the e-office, website management, portals
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(testing services, Suryamitra skill development
programme, Varunmitra skill development
programme and recruitment portal etc.), CCTV
surveillance, software and hardware support for
research and day-to-day activities, data repository,
GeM procurement, online Tender wizard etc. IT
division also maintains an inventory repository for
proper asset maintenance and management.

7.4 Independence Day Celebration

Independence Day is one of the national festivals
of India, which was celebrated on 15" August,
2022 with great zeal and respect throughout
the country. Like every year, Independence Day
was celebrated with great enthusiasm in NISE.
Photograph from Independence Day celebrations
organised at NISE is shown in Figure 7.4.

i

W

Figure. 7.3: Photograph of Yoga Event 2022 at NISE
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Figure. 7.4: Photograph of Independence Day 2022 celebratlon at NISE

7.5 Republic Day Celebration courtyard of Aditya Bhawan of the institute by Dr.

Chandan Banerjee, DDG NISE. A small parade
was also organized by the security personnel of
the institute on this occasion.

Like every year, Republic Day (Figure 7.5) was
celebrated with great enthusiasm in NISE on
26" January, 2023. The flag was unfurled in the

e :1.:_-;:. .\_--5?_ P '.--.-.

Figure 7.5: Republic Day celebration
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Figure 7.6: Republic Day celebration

7.6 Women’s Day Celebration this day, all women in the institute participated in

a painting and quiz competition Glimpse of the
celebration is shown in Figure 7.7 and Figure 7.8.

Like every year, Women’s Day was celebrated with
great enthusiasm in NISE on 8" March 2023. On

Figure 7.7: Women Day Celebration at NISE
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Figure 7.8: Prize Distributed to Women Staff at NISE

7.7 \Vigilance Awareness Week

Like every year, this year also Vigilance Awareness
Week was organized at National Institute of Solar
Energy from 31st October to 06" November, 2022.
On this occasion, all the officers and employees
of the institute took “Integrity Pledge” online. NISE

xxxxxxxxxxxxxxxxxxxxxxxxx

followed this endeavour actively. All the institute’s
officers and employees pledged to continue
striving towards a corruption-free nation by
taking the “Satyanistha Pledge”. A glimpse of the
celebration is shown in Figure 7.9 and Figure 7.10.
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WER qa qwa - Refia qwa NISE
Corruption free India for a Developed Nation
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Vigilance Awareness Week 2022
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IR AR o T | National Institute of Solar Energy
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Gwal Pahar, Gurugram-Faridabad Road, Gurugram, Haryana

Figure 7.9: Vigilance awareness week at NISE

R ] -

T i o - .y
Y \ bz

L

Figure 7.10: Pledge taking ceremony during Vigilance awareness week at NISE
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7.8

Promotion of Official Language

An official language section was established at
the institute to implement the official language
policy of the Government of India. Its functions are
i) Implementation of the Official Language Policy
of the Govt. of India, ii) Translation of work to the
Hindi language, and iii) Publications in Hindi.
During the year, concerted efforts were made to
ensure proper compliance with the provisions
of the Official Language Act - 1963 and Rules
were framed thereunder. For the promotion of
the official language policy and to create a more
conducive environment for the officials to do more
work in Hindi, various programmes/schemes were
undertaken, which included,

i) To make the institute’s revamped website
bilingual

i) All documents coming under section 3(3) of
the OL Act 1963, e.g. Press Release, Tender
Notices, Rules, General Orders, Notification
and other Documents to be laid in the

parliament were prepared bilingually

iii) Letters received in Hindi were invariably
replied to in Hindi, and Rule (5) of the Official
Language Rules 1976 was fully complied.

iv) A display board has been installed at the
entrance of the Surya Bhawan in the institute
and a new Hindi word is demonstrated daily at
the reception.

Nationl sttt ofSoo Energy

v) Standard forms were prepared in Hindi and
uploaded on the website of NISE for the
convenience of officers/staff.

vi) The Annual Report 2021-22 of the institute was
printed in both Hindi and English languages.

vii) All
nameplates and rubber stamps etc., in the

navigation boards, general boards,

institute are bilingual.

Quarterly meetings of the Official Language
Implementation Committee were held to review
the progress made in implementing the Official
Language policy. The divisions were advised to
achieve the targets specified by the Department of
Official Language, Ministry of Home Affairs (MHA),
Govt. Of India. During the year, various measures
were taken as per Section 3 (3) of the Official
Languages Act, 1963, to effectively implement the
Official Language Policy in the institute. Special
emphasis was laid on increasing originating
correspondence in Hindi. ‘Hindi Pakhwada’ was
organised from 14% September 2022 to 28"
September 2022 (Figure 7.11 and Figure 7.12) to
create awareness and to increase the use of Hindi
in official work. Various competitions like Hindi
essay writing, poetry, and dictation were organised
among the officers and employees of the institute.
In these competitions, the officers and staff of the
institute enthusiastically participated. Based on
their performances, mementoes, certificates and
cash prizes were awarded to the participants by
the NISE officers.
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Figure 7.11: Closing Ceremony of Hindi Pakhwada
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Figure 7.12: Prize Distribution ceremony of Hindi Pakhwada at NISE
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7.9 Right to Information Act

Institute is implementing the Right to Information
(RTI) Act, 2005, as per the guidelines issued by
the Department of Personnel and Training (DoPT),
Central Information Commission and Ministry
of Home Affairs. The procedure/other details
regarding seeking information under RTI Act, 2005
are available at the institute’s website, www.nise.

res.in.

The institute has designated CPIOs and appellate
authorities to respond to the RTI applications and
the first Appeals following subjects assigned to
them. A list of CPIOs and first Appellate authorities
is given in Table 7.1. Respective CPIOs and First
Appellate Authorities replied to RTI applications/

Nationl sttt ofSoo Energy

Appeals within the stipulated timelines to the
extent possible.

The progress reportin terms of RTl application/First
Appeals received, disposed-off, and pendency
during the year (from 01t April 2022 to 31st March
2023) is given in Table 7.2.

7.10 Administration & Staff

The Government of India has sanctioned 41 regular
posts, including Director General. The institute has
framed recruitment rules for 40 sanctioned regular
scientific, technical and administrative posts. The
GC approved the rules in its 3" meeting on 6" April
2015. The status of filling up the posts is given in
Table 7.3.

Table 7.1: Name and Designation of the CPIOs and Appellate Authorities in NISE
under Right to Information Act, 2005

S. No. Subject CPIO Appellate Authority

Dr. Jai Prakash
Deputy Director General

1 All matters concerning Research
and Development, Technology and
Laboratory and Technology

(Tech.) Dr. Chandan
2 All Administrative Matters (Except Shri Rahul Kumar Banerjee
Financial Matters) & Public Administrative Officer Deputy Director
Grievance Officer General

Shri Sandeep Sehrawat
Dy. Director (Admin)

3 All Financial Matters

Table 7.2: Status of RTI Application received during 2022-23

. . Pending as
Received Replied on 31-03-2023
RTI
. 11
Application 80 69
First Appeal
Authority 1 1 0

* As per the Quarterly report submitted on RTI Portal.
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Table 7.3: Recruitment status at NISE

No. of Posts

S. No. Name of the post Level Total Status
Tech. Admin

1. Director General 14 1 0 1 - 1 Vacant*.

*Additional Charge of DG was
given to Shri Lalit Bohra, Joint
Secretary, MNRE

2. Deputy Director 13A 3 0 3 | Post filled: 02(UR)

General Offer of Appointment of 01 post
of DDG (UR) has already been
issued

3. Director 12 2 1 3 | All Posts filled.

Director(Tech):02(UR)
Director (Admin):01(UR)

4. Deputy Director 11 6 2 8 | All Posts filled.
Dy.Director(Tech) :
05(UR),01(0OBC)

Dy. Director(Admin) : 02(UR)

5. Administrative 11 0 1 1 All Post filled
Officer AO:01(UR)
6. Assistant Director 10 7 2 9 Post filled : 07 Technical & 01
Admin

Assistant Director(Tech): 04(UR),
01 (UR, PwD), 01(OBC), 01(SC)
Assistant Director(Admin):01(UR)
Under process: Screening
completed for Advertisement
issued for 01 post (UR) of Admin

7. Office Secretary 9 0 1 1 01 Post(UR) under process for
Re-designation

8. Office Secretary -I 8 0 3 3 | Post advertised for 01 post (UR).
Screening completed.

Post under process for Re-
designation: 02(UR)
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9. Executive Officer 8 4 0 4 | Posts advertised for 04 post
(03-UR, 01:0BC): Screening
completed

10. Executive 7 8 0 8 | Postfilled: 05 post(UR-

Assistant-| 02,0BC:02,SC:01)

Posts advertised for 03 post(02-
UR,01-EWS ): Screening
completed

Note:

01 post of DG-NISE Advertised by MNRE.

28 Posts filled.

9 Post Advertisement is under process.

03 Posts are under process for Re-designation of Posts

UR-Unreserved, SC-Schedule Caste, OBC-Other Backward caste, PwD-Person with Disability.

==\
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PATENTS AND
PUBLICATIONS

During the FY 2022-23, various divisions of NISE
have applied for two (2) patents and published
nine(9) research papers in international journals of
repute, and five (5) research papers in international
conferences. The details are as follows:

PATENTS

During 2022-23, the following patents applications
were forwarded to Technology Information,
Forecasting and Assessment Council (TIFAC) for
filing:

—

Design and packaging of large area secondary
reference solar cell

2. A cost effective compact forced convection
based mini- Greenhouse drying system

PUBLICATIONS

Singh, Y., Yaday, V., Sahoo, U., Malan, A.,
Kumar, S. Tripathi, A. K., Kumar, R., Singh,
P, & Banerjee, C. (2023). Experimental
investigation of an innovative solar dryer
integrated with the thermal energy storage
system. International Journal of Ambient
Energy, Vol.44, Issue.1, Pg 1969 — 1979.

Nikhil, P G., Singh, S. K., Singh, J. P,
Sahoo, U., Ravi, M., & Banerjee, C. (2023).
A Mathematical Model of Threshold Solar
Irradiance for Computing the Quality Hours of
Sunshine. International Journal of Renewable
Energy Research, Vol.13, No.1.

—

o

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Laarabi, B., Rajasekar, N., Nikhil, P G., &
Barhdadi, A. (2022). Characterization of dust
particles in South India and investigation
on soiling image analysis for photovoltaic
application.Environmental  Science  and
Pollution Research,81635-81646.

Bora, B., Rai, S., Dhar, A., & Banerjee, C.
(2023). Effect of UV irradiation on PV modules
and their simulation in newly designed site-
specific accelerated ageing tests. Solar
Energy, Volume 253, Pages 309-320.

Roy, A. B., Dhar, A., Chowdhury, M., Das, S.,
Mukherjee, N., & Kundu. A. (2023). Cross-
fertilized biomimetic structures achieved
through nanosphere lithography on an
ultrathin wafer for flexible black c-Si SHJ solar
cells. Materials Today Chemistry, Volume 29,
101446.

Saini, A., Abdelhameed, M., Rani D,
Jevasuwan, W., Fukata, N., Kumari, P,
Srivastava, S. K., Pathi, P, Samanta, A., &
Dutta, M. (2022). Fabrication of periodic,
flexible and porous silicon microwire arrays
with controlled diameter and spacing: Effects
on optical properties. Optical Materials,
Volume 134, Part A, 113181.

Karas, J., Repins, |., Bora, B., Banerjee, C.
et al (2022). Results from an international
interlaboratory study on light- and elevated
temperature-induced degradation in solar
modules. Progress in Photovoltaics: Research
and Applications, Volume 30, Issue 11, Pages
1255-1269.
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8. Singh, R., Sharma, M., & Yadav, K (2022).

Degradation and reliability analysis of
photovoltaic modules after operating for
12 years: A case study with comparisons.
Renewable Energy, Vol. 196, Pages. 1170-
1186.

Malakar, S., Arora, K. V., Nema, K. P, & Yadav,
V (2023). Recent trends and applications
of evacuated tube solar collector in food
processing and air heating: a review.
Environmental Science and  Pollution
Research, Springer.

CONFERENCE PAPER

1.

Kumar, N. M., Bora, B., Dhar, A., Yadav, D.,
Singh, J. P, & Banerjee, C. After Lifetime
Reliability and Performance Analysis of
PV Modules. International Conference on
Advances in Energy Research, IIT Bombay,
07 — 09 July, 2022.

Kumar, N. M., Bora, B., Dhar, A., Yadav, D.,

Nationl sttt ofSoo Energy

Singh, J. P, & Banerjee, C. Performance
Analysis of Bifacial PV Module in Different
Climatic Zones of India. International
Conference on Advances in Energy Research,
[IT Bombay, 07 — 09 July, 2022

Sharma, A., Parmar, R., & Kumar, S.
Performance analysis of solar water pumping
system with real-time outdoor conditions and
3 validations with MATLAB/SIMULINK. SSRN
journal.

Sharma, A., Parmar, R., & Kumar, S. Solar
Water Pumping System Real-Time Testing
&amp; MATLAB Simulink Validation.SSRN
journal.

Tiwari, G., Malan, A., Yadav, V., & Gakkhar,
N. Numerical Investigation on Charging
of Thermal Energy Storage for Medium
Temperature Applications. Emerging Trends
in Mechanical and Industrial Engineering:
Select Proceedings of ICETMIE; 2022; 277-
286; 2023; Springer Nature Singapore.

—y=
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Finance and
Accounts

NISE has both an Internal Finance Division (IFD)
and a Finance & Accounts Division (F&A) which
look after the concurrence and preparation of
accounts, respectively. IFD scrutinises and concurs
with all financial proposals for payments, whereas
the F&A division deals with budget preparation,
maintenance of accounts and audit functions. NISE
is registered with Income Tax as well as GST and

...........................

complies with all the statutory provisions of both
the Act. The statutory auditor of NISE is appointed
out of the panel of Chartered Accountants provided
by CAG. The annual accounts are approved by the
Finance Committee (FC) before submission of the
same to the Governing Council (GC) and Annual
General Meeting (AGM).

C——OSNTT——O
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INDEPENDENT AUDITOR'S REPORT
To the Members of NATIONAL INSTITUTE OF SOLAR ENERGY

Repord on the Fnanclal Staterments

Wa hove gudited the nancial statements of NATIONAL INSTITUTE OF SOLAR EMERGY
|“Tne insfifuta”™), which comprise fhe bolfance sheet os at 3tst Morch 2023, ond he
siatement of ncome & Expandituee for the yeor anded and o summary of significont
policies aond other explonalony informafion.

Responsiblity of Management for the Financlal Statements

The Manogement & responsitia for the preparation of those inancial stotements Iho
give a frue ond falr view of the finondal positicn and financiol perfomonce of the
Institute in accordance with the coccounting principless genercly occapled in Indio.
This responsility also includes maintenance of odequote accounting recoads In
accordance with the pravisions of the Act for safeguording of the ossets of the
imstituie and for pravanting and detecting frouds ond other imegulcrtes. selection
and ocppicotion of copropriate occouniing policies: mokling judgmants onad
astimafe: that ore recsonable ond prodent; ond design. implemantalion ond
maintenonce of adeguate infemal financial controls, That were operating aifectvaly
for ensuring the occuracy ond completeness of the accounting records, relevant fo
the preparafion and presaniation of the financial slalemeant thot give o frue and foF
view ard are free from molarcl missictemant, whather due to froud or emor.

Audiiors Responsibliities for the Awdit of the Financlal shatements

Ciur responsibifies B fo express an opinlon to obton recsonable ossurance about
whather the fransial staterments as o whola are free from motedal msstctament,
whalher dus fo aud or erorn ond fo Bue an oudifor's report thot includes owr
opinion, Recsoncble csswance is a high level! of assuronce, But 8 not S guaranfes
ot an cudt conducted In occcordonce with SAs will abways celect o maternal
mmisstaterment when I et Misstoferment con ofsa fram froud or ergr ond o
corsiderad materal ¥, individuclly of in 1he aggregate, ihey could reascnably De
sxopcted io pluence the economic decisions of users foken on he bask of these
fincnclal stataments,

St Mo, 114-118, Atma Ram Housa, 1 Todtsioy Marg, Connaught Place, New Dalki-110
B +971=11484 70000 - 48 @ rohitiErcdiitcjain.com weanw, rohitkcain, com
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2 As port of on oudt in occordonce with Slondards on Audifing, we exercise
professional judgment and maintain professionol sceptickm throughout the audit.
Wé ako:

o Identify and ossess the risis of malericl mssialement of the financial siatements,
whether due 1o froud or error. design and perdorm audit procedures responsive to
those nsks, ond oblo:n oudit evidence thot is sufficient and appropricle to
provide o basis for gur opirean. The risk of not defecting o material missialement
resulting from fraud i higher than for ane resulfing from emor, os froud may nvolve
cobusion, forgery, intenfional omissons, mirepretanialions. of the ovemide of
infernal conitrol.

= Evaluolte ihe oppropriolensss of occounting policies wed ond the
measonableness of oococounling estimoles ond related descloswes mode by
managemean

s Evalugle the overall presentofion, stuchure ond confant of the finansial
stafements, including the discloswres, ond whether the financial stolameants
represent the undeting ronsachons and events in o manner thol ochieves fae
presentafion.

4 Matenolty & the mognitude of misstatement in the finoncial stotemants that,
indivicduoly or in aggregate. makes it proboble that the economic decition of o
reosonobly knowkedgeoble wer of the finoncial statemants may be influenced. We
consder guantitofive maotenolity and quolitotive foctors in (i) planning the scope of
our aud wiarks and in evaleating 1he resulls of owr works; and [i] fo evalucie fhe
affects of any identified misstatements in the financiod sioterments,

Report on Other Legal and Regulatory Reguirements

1. The infefnal controd system of the Insfitute needs fo be sirengihened. Dwing the couwse
of our audi, some statulory, adminstrative ond finonciol lopses wene Tound, which are
given in the Annexure A attaoched in summarized form, The details of such obseration
were provided o fthe management sepoarofely which they have noted lor the Tuture
compliance and kepl on record along 1heir comments,

2. ‘We report thof:
[a) Wea howe sought and obioined ol the information and explanation which 16 1ha
best of our knowledge ond belief were necessary for the purpose of oudit;

[o) Inour opinéon, proper books of account as required by law haove been kept by
ihe Institute o for o it appears from our excaminalion of those books,

[c] The Bolance Sheet ond the Stotemant of Income & Expendilure dealt with by ths
Report ore in ogreement with the books of occcounts,

{d) In cur opinkon, the oforesaid bolance sheat & Income & Expanditure deall with by
this report complies. with the Accounfing 3longards Bswed by Ihe Inshtute of
Lharersd Accauntants of Indsa,

=1 i q,_'.ﬁ
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Opinion

In our opinion and to the best of information and according to the explanation
given to us, The aforesaid financial statements, read together with the annexure
aftached, give the information required by the Act in the manner so requined and
give a frue and fair view in conformity with the accounting principles generally
accepled in India.

a) in the cose of the Bolonce Sheet, of the stale of affairs of the Institute as ot
March 31.2023;

bB) In the cose of the Stafement of Income & expenditure. of fhe excess of
income over expenditure for the yvear ended on that date;

For M/S Rohit KC Jain & Co.
Chartered Accountants

(Ritesh Wahal)
Partner
M. No. 517197

UDIN: 2251+ 1Tv B inVURBSYns

Flace: New Delhi
Dated: 13 _su-?-t_ .= D2,
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Anmexure -4

Annexure to the Independent Audit Report an the Financial Statement of Mational Instifute
of Zolar Energy for the F.Y 2022-23 as Referad in the said Report,

1. It has been observad that NIBE hos given advances fo CPWD for capilal expendilure,
it waos found that on amount of Rs. 6.74 cr. 5 oulstonding for settlement as on
31.03.2023, the details of opening balonce and advance given in the FY 2022-23 are
as follows:

R R e

da T

DATE AMOUNT

A o 00,04, 2022 4.31 39 540,00
Dec 2022 L4 &7 .581.00
52.95,780.00
32,26 178.00
S, 06, 000,00
&.74,70,975.00

2. It has baan observed that Income-Tax Refund for the AY 2015-16 and 2014-17 of Rs.
2186217 ond Rs. 1412.815 respechively it pending for receiving. MISE &k bearing
inferest loss on the soid omourt. The amount s In the nofure of revernue, it i
suggested thot MISE moy consult to their comsullants for recovery of the some,

3. It has been observed that an omount of Rs, 2.44.55,548/- has been received by NISE
on account of construction of Wordd Museum. Since a long fime has elopsed and
amount received & oulstanding as on the date.

4. Following advances given under Surya Mitra fraining progrom in previous years and
Utilization Cerificate of the saome was not submitted to MISE-:

_:;?2: g.-l-

Chl-&f Eh:&-::u'rn-'e- Dcllshu
Renewoble Energy

'DI Mc:'.'i'ﬂlﬂ

OREDA 1 B B

Gowd. F'ﬂl'g.l'IEEhl'Hl: L:‘.‘-IIEQE 13 Ot 2015 | &,29, 1 &0
Keralo !

Rajasthon Remnewable 10 Feb 2017 { &,42.000

Energy Corporation

2. It has been noticed that an advance amount of Rs. 2,07.31.550/- given fo C-DAC is
outstanding from more than 3 years,

—
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&. It has been_ahsewec;l that an amount of Rs. 17,03,460/- for EMD is oulstanding for
payment. It is suggested that the EMD amount may be refunded o persons pertains
with the completed work,

/. It hos been observed that an advance amount of Rs, 29.00,74.954/- i appearng
under ALMM Scheme, for which no revenue h::ﬁ:gjn recognized during the year.
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SIGNIFICANT ACCOUNTING POLICIES AMD NOTES TO ACCOUNTS FORMING INTEGRAL PART
QF THE AINANCIAL STATEMENTS FOR THE F.Y 2022-2023.

A. SIGNIFICANT ACCOUNTING POLICIES
1. Accounting Convention

The finoncial statements are prepared on the basis of historical cost convention, unless
otherwise stated and on the basis of accrual methad of accounting.

2. Grantin Ald

a) The institute is getting budgetary support from Ministry of new & Renewable Enargy,
Govemnment of India. These gronts are recurring in nalure and are termed as Core
Grants, Besides the recuring grants, cne-fime grants are oo received o lake up
specific projecis or oclivities. Such grants have been classified os Froject Grants. The
unutilized grants at the end of year have been shown in the linancial statements as
Grant Payable to Govemnment of India. Grants which are nen-refundaoble are shown
as corpus fund under Geanerol Reserva,

B The institute has adopted the policy to sel off clocable revenue expenses with the
intermnally generated resources ie., lesting, fraining ond Consulloncy income in
accordance with Rule 229 (iv) of GFR, 2017, The surpius from the same & being shown
under the head Generol Reserve. However, expenses incurmed ocgainst specific
projects and oclivities have been set off against the grants received for thal purpose.

3. Fixed Assels and Depreciation
a} Fixed oisets are stoted of cost less accumulated depreciation.

b) Depreciation has been provided on the basis of rates as prescribed under Income Tax
Act 1941,

] The fixed ossets are funded by the Granfs in Aid [Capital] ond hence, the charge of
over the same is being recognised as a contra item in Income & Expenditure Account,
4. Employee Remuneration & Benefits

All Retirement and other Terminal Benefils such as Gratuity, Leave Encashmeni and
Bonus elc. are not accounted on yeor-to-year bosis and the same are recognized in the
year of occumence of event,

5. Revenue Recognition

Revenue is recognized on accrual Basis,
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B. Moles to Accounts

1. MISE has craated the Corpus Fund as per the guidelines cpproved by MMRE vide lefter
Mo, 354/12/2017 - NSM dated 24.06.201% during the year. The balance of Corpus Fund as
on 31.03. 2023 & Rs. 1425.78/- lakhs (Previous year Rs. 885.74/-].

2. The guideines for enlistment under “Approved Models and Manufactures of Solor Photo
volloic Modules (Requirements for Compulsory Registrafion) Order, 2019" sued by MMRE,
MISE has baen designated as Implementation Support Agency. The inspection/application
fee under Ihe said scheme i considered as revenue of Ihe Inslitula,

2. The occumulated depreciation amounting to Rs. 52.40,48800/- [cumen! vear Rs,
¥.0/, 74964/~ hos been charged fo the Income & Expanditure account, Since the Institule is
fully oided by the gront from Government of India, the saome has been charged fo the

Grant in Aid [Caopital) and & recognised in the Income & Expendifure accoun! as a conktra
itern,

4. The amount of interest earned on grants and payable o MHRE i R, 84.60.508/- [previous
year Rs, 1,11,37.932/-) and has been shown as contra item in Income and Expendilure
acoount,

5. The Insfifute has taken over the faciliies consisting of 200 ocres of land, adminisirative
block. 3 Mos, technicol block from erstwhile solar Energy cendre ([MHNRE], the ownership of
which is under process of fransher.

&, Addifion made during the F.Y. 2022-23 in Capital Reserve [Purchase of Assels] omounting
to Bs. 270,32 86B4/- |Previous Year R, 11,80.55,.853/-),

7. The InCome Tax Assessment for &Y 2021-22 & under process,

B. The insfitute was maintaining its income and expenditure on cash basis except stotutory
lickilities and Capitalized Assets, In view of the fransifion from cosh to occrual system, the
provision for expenses during the year hos been maode for an omount of Rs, B2.44.523/-
|Previous yeor Rs 36,57 B24/-),

2. An amount of Rs. 5.20.070/- out of the provision made in previous year, hos been writfen
bBock dunng the yeor, o5 the same has been poid through the grant cccount.

10. The balances of sundry creditors and debiors are subject to confirmafion.

11. Previous year figures have been regrouped and rearanged fo make them comparable
with those of current vear,

Far M3 Bahit KC Jaln & Co.
Chaordered Accounlgnts
FRN D20420N _~isln

(L&
CA Ritesh Waghol -
Fartner ‘%{
M. No: 517197 =
UDIN: 2551319 BN URRSH DS
Piace: Mew Delhl
Dale: (3" sepk. 2023
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I HR FHael qerE
[y vy by e e e o Ty e w—
National Institute of Solar EI'IHI"H]"
L g A P O Lherapir o Wi ] Qi Erapy. Caosd of ek
reery - i wed, e, meTm - o2 een, eftern, e
Giarugram - Fandabaed Fload, Gwal Pafan, Gurugram <1332 000, Hanana, incla

Ta, Daled: 08.07.1023

M5 Eohit KC Jain &k Co.
Charlered Accounianis
Hew Daethl,

Subjecl-; Manogement Reply an observation feund during the Audit for the FY 202223,
Sir,

in reference of observations menfoned in Annexure-1 of the Audi-repod for the FY 2022-23,
we are submiting the palnl wise reply: -

. The variaus reparingirencvation works asigned to CPWD on the pattern of deposit
work of outonamaous body. NEE has received information dated 11.09.2023 via emacd
frarm tha CPWD Faddabod dhvision ol Ubization of fund [Expenditune stabus
[Annengre — ). All the work & under process and wil be sefiiad down aller recedving
of Final BC [frem 05) of compheted work. Thereatter, 1he work will be copiaked.

2 The TOS refunds of Rs. 21,44.21%/- has received in instilute bank occount 04072023
along with inferest of Rs. 7.04779/- lof the AY 201516 in the cument Py 2023-24, Tha
process of 05 refund for AY 201517 hos akeody iniioled and it wil probably be
seritied in cument financial yeor,

3. The Governing council wos approied abaout the status for creafion of world mussum
of Ranewable Enengy ol MISE in its & meeiing beid on 10™ Moy, 2018, The Goveming
Councl decided 1o defer the proposal. NSE wil put up the matter in the upcoming
finance Commithes meeting for the further oction.

4. The odvance of S0 fund wos releated to conduct the skill develapment pragram
to 1he abovementioned training portner, The point wise reply & as folows:

oo Tel Mo, | 0124285 3060
fim / Email ; dgnise mnneggmail com, nise.mnnsigmail com, STETEE! Webshe | wwwnise.nesin

.......................
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i. The Training Partner has submitted the UC/SOE directly o NISE but ot that
time program wos conducted through SMA ie., OREDA and the same UC ond 50E
has not been endorsed by the OREDA. The NISE has communicated fhe issue rmultiple
fimes lo Troining partner and SHA respeciively to resoive the matier. The matter &
under discussion with the competant authority for furiher counse of oclion,

ii. The NISE has received the copy of UC/SCE from the Govi. Potytechnic
Colege Kerak in cument inanclol yeaor, The motter s under consideration 10 fregt the
submitied UC for the sattiement of advance.

i, The NEE has sent mulliple reminders o Rojosthan Renewable Energy
Corponation, bul no response has baan received from 1heir side, the mather s under
discussion with e competent authority for further course of action.

5. The motter of CDAC B cumenity under MNRE audit obsarvation. COAC vide leiter no,
COACMMNRE 2401 2022 daled 24.001.2022 & subseguent mal doted 04.09 2023, has
imformed that CADC had taken views of its Legol & Guolity Deportment ond & in
process of initioling sole Arbitration for sating 1he Bsues.

&. The Maximum amcunt of EMD relates 1o the fraining pariner ossociated with the Skl
develcpment program [Suryamitra). The Frogram division has Initiofed the process
for refund of EMD omount,

7. The cbhovemenlionad advonces received peroins 10 ALMM applicotions ond
inspection fees from foreign componies, Inspechon of lorsgn componies hos not
been completed due revised Guidelnes of MHRE,

Eindly consider our representafion.

Thankirg You,

Yiours Folihfully,

v

(Cr. Chandan }
L. Director General
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