Report of ISA mission visit to Bamako
Visit duration: 17" to 21 Jun 2019
Mission member details: Enclosed at Annexure-1 (herein referred as Team)
Introduction:

THE INTERNATIONAL SOLAR ALLIANCE (hereinafter referred to as “ISA”) is a treaty based inter-
governmental organization which was launched on 30 November 2015, in Paris, France, with
Headquarters in India (UN Registration No. 54949). ISA is established to collectively address key
common challenges to the scaling up of solar energy in its Member Countries. Mali is one of the
founding members of ISA.

ISA has been framing various Programmes in order to implement various Solar application in the
Member Countries. All the Programmes of ISA are member driven. Currently there are 5 ISA
programme viz. 1) Scaling Solar Applications for Agricultural use 2) Affordable Finance at Scale 3)
Scaling Rooftop Solar 4) Scaling Solar Mini Grids and 5) Scaling Solar E-mobility and storage.

Team under ISA Secretariat visited Mali from 17 June 2019 to 215 June 2019. The objectives of
the Mission are: 1) To create awareness of ISA Programme and its activities among all the
important Ministries/ Departments and other stakeholders in Mali under the guidance of Dr
Souleymane Berthe, the National Focal Point (NFP) of ISA in Mali 2) To carry out pre-feasibility
studies for implementation of demand of 15,000 Number of Solar Water Pumping Systems, given
by Mali against the call for Expression of Interest issued by the Secretariat of ISA. 3) To discuss
and understand the demand submitted by Mali, after 31% Dec 2018, for Solar Rooftop and Solar
Mini Grids. 4) Discuss regarding I-Star center & capacity building of Mali in Solar Applications.

Apart from the above, the ISA mission wanted to understand the existing Energy scenario of Mali
including Renewable Energy activities, Agriculture/ Irrigation Infrastructure and various policies/
regulations in the Country which will help ISA to guide Mali to scale up Solar applications in the
Country. NFP-Mali also wanted ISA to look into the Projects posed by Mali to Government of
India under Line of Credit (LoC), where they are facing some issues. Team met H E Mr. Pradeep
Gupta, Ambassador of India Embassy in Mali to understand the issues and coordinate with
Embassy of Mali in New Delhi.

NFP- Mali had prepared the schedule of the meetings various concern officials and dignitaries of
the Government of Mali. Accordingly, Team held meetings with various Ministries / Departments
such as DNE, AMADER, AER, CREE, ADM-SA, ATI, DNGR, DNDP, along with NFP-Mali, briefing
about ISA programme and activities. The organogram furnished by NFP Mali is enclosed at
Annexure-2. Date wise meeting details are as following:
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17" June 2019

e The meeting on 17t June 19 was held with the official of department of Energy Chaired
by Secretary General of Ministry of Energy & Water. The meeting was attended by officials
mentioned in Annexure-3. After sharing the objective of the Mission, an overview of ISA
and ISA Programmes was explained through a power point presentation by the Team.

e A meeting was held with H E Mr. Pradeep Gupta, Ambassador, Indian Embassy situated
in Bamako, Mali. A brief discussion of the objective of the ISA Mission was discussed with
him and his officials. HE Ambassador explained about the status of three Solar Projects
submitted by Government of Mali to Government of India under LoC of Exim Bank of
India. HE Ambassador said that they have not received the report of Solar Project for
irrigation of 2,500 Hectares land. NFP Mali during the meeting with H E Ambassador
requested to change the status of 2 MW solar project at Mopti from ECOWAS funding to
bilateral funding with Government of India (Gol), to get the project preparation facility.
The ambassador replied that an official request is required for Government of Mali in this
regard and also informed that it may make more time to change the status. Ambassador
also suggested ISA to guide Mali in choosing the better option for Mali for 50 MW Fana
project as informed by Indian Embassy in Mali (The copy of the note Verbal from Indian
Embassy was enclosed as Annexure-4.) The Team informed that the matter will be taken
with DG-ISA.

During meetings held with various Ministries/Departments/ Agencies, Team impressed upon the
solar potential in Mali and the need for immediate necessity to shift to solar energy in view of
rapid deforestation due to increased use of bio-mass for energy consumption, low grid
penetration in rural areas apart from dependence of majority of population on agriculture and
farmers depending on rainfall for irrigation, which is erratic in nature many of the times. This
awareness creation amongst different concern stakeholders will facilitate NFP Mali to channelize
various internal assistance to furnish the data on their current status/plan and also seek the help
required from ISA. It was impressed upon that creation of Country level Taskforce with
nomination of Country Representatives for each of the ISA Programme is very important for
speedy implementation of the ISA Programme in the country. NFP-Mali informed that the
nominations of Country Representatives is in process and will inform ISA about the same at the
earliest.

18t June 2019

e A meeting was held with representatives from DNA, AEDD, DFM, DGCT, DGESRS, AER,
DNUH and EDM-SA representing, Power generation, Transmission and Distribution
Company, Rural Electrification Agency. The meeting was also attended by members from
Land and Finance Departments. The list of the official attended the meeting is at
Annexure-5. Team shared the Energy scenario and current status of Solar Projects of Mali,
which was prepared by ISA, based on the information available on internet. ISA requested
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NFP to review the data furnished by ISA and validate so that ISA can get accurate status
to help Mali to plan their future Solar Programme and Roadmap.

Further, it was appraised by department of AER that Mali is building 2 new cities together
with 3,000 households within 20 km radius of Bamako, capital city of Mali. It is proposed
that post formulation of regulations for Solar rooftop projects in Mali, implementation of
large-scale solar rooftop projects in these cities can be envisaged.

A Meeting was held with an official of Agriculture Ministry to understand the prevailing
implementation strategy of Agricultural activities for supporting Solar Water Pumping
Systems programme in Mali. Meeting was organized under the guidance of NFP-Mali. The
present ISA activities about Solar Water Pumping Systems was explained to the official of
Agricultural Ministry. For ISA programme on Agricultural Pumps, on enquiry related to the
details of 15,000 Agriculture Pumps it is informed that Mali is yet to finalize the details in
regard to locations, financing model, implementation strategy etc.

Team visited workshop and R&D center in campus of AER and it was suggested to NFP
Mali that the campus be proposed as I-Star center for Mali.

Team went to meet CEO of AER and updated him about the ISA and its activities.

19" June 2019

Team met President Director General (PDG) of ATI, which is an Agency for Land
Management and Irrigation. After brief introduction about ISA and its activities, it was
mentioned by PDG that solar pumping systems are already deployed for private irrigation
in Mali and ground level feedback suggests that solar pumps are functioning better than
diesel pumpsets. It was informed to Team that Mali is in process of planning to scale up
solar pumping systems for irrigation across the country. 15,000 Solar Water Pumping
Systems will be for both surface and submersible pumpsets as per requirement.

Further, Team informed that the International Competitive Bidding documents in French
language has already been shared with NFP Mali to circulate to interested prospective
bidders in Mali to participate in the tender. Based on the discussion it was concluded that
after making internal discussion NFP Mali will inform the details of Mali Strategy for Solar
Pumping Programme including the proposed locations, financial plan and implementation
strategy.

Team met Special Advisor on Energy to the President of Mali, in his office.

The Special Advisor appreciated the efforts taken by ISA in understanding its needs and
helping the Country to plan for large capacity addition in Solar related applications which
will give major boost in its economic growth.

ISA team impressed the Special Advisor regarding the progress on Price exploratory global
tender issued by ISA through EESL (a Government of India Public sector Company) and
the Country specific prices are expected to be known by July/ August 2019. The Special
Advisor informed that Mali will give details regarding deployment of 15000 Nos. Solar
Pumpsets and will make all efforts to enter into contract with the selected Agencies based
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on the outcome of the referred tender issued. The Special Advisor. requested ISA support
on regulatory framework for Solar Rooftop Programme in French and English. He further
suggested to meet Minister of Investment and suggest about all lacking/gaps in present
policy.

Regarding Mali National Strategy for Renewable Energy, The Special Advisor mentioned
that they are in the process of making National Strategy for Renewable Energy in Mali
with focus on access to electricity, education, health, water and large-scale promotion of
small-scale industries. He mentioned that, ISA having the sector experts with lot of
experience can help them finalizing the policy, regulations and strategy. ISA team agreed
to help Mali on the above on written request of NFP-Mali. Further, ISA has suggested that
separate chapter be carved out for Solar as part of the RE policy with due emphasis and
focus on promotion of solar energy.

ISA also appraised the need to take up Energy efficiency initiatives/Demand Side
Management in parallel with solar deployment and that ISA can help in identifying
concern organizations which can assist Mali in rolling out energy efficiency services. As a
case in point, ISA suggested how replacement of existing sodium vapor street lamps with
LED lamps can decrease power consumption and lead to power saving to the tune of 75%.
Regarding Multinational solar deployment solution, The Special Advisor, mentioned that
Mali along with neighboring countries viz Togo, Niger, Burkina Faso, Benin and Gabon,
are planning a multinational solar deployment solution assisted by AFD. It was discussed
that there can be a large Solar Project in Solar Park model with capacity in the range of 2
GW to 5 GW and the power generated to be shared between these countries because of
same currency, same geographical and social infrastructure. He requested ISA to develop
a programme on this which help these Countries to develop large Solar Parks. It was
mentioned that Mali was taking initiative to create common platform for procurement of
various items through International online bidding.

Meeting was held with the Electricity Regulatory Authority (CREE). In regard to Rooftop
Programme, during the discussion with Regulatory Authority officials (CREE) along with
NFP, it has been noted that currently there is no solar rooftop policy (net or gross
metering), Standards for metering, connectivity etc. ISA team impressed upon the
Regulatory Authority (CREE) that enabling Regulations, Policy and Connectivity standards,
Grid code etc. are vital for large scale addition of the Rooftop as well as Ground mounted
Solar in the Country. The regulatory team mentioned that the Government is in the
process of revising this policy. ISA Team informed that ISA can assist them in bringing out
a Policy / Regulation based on the vast experience, on a written request from NFP. Further
CREE has informed that Terms of Reference (TOR) being made in collaboration with AER
shall be shared with ISA within 2 weeks for feedback and suggestions. It was also
concluded that AER shall provide details to ISA of all existing projects in solar rooftop that
are being undertaken in Mali currently. Further, CREE appraised ISA that approval for off-
grid solar projects upto 250 kW shall be given by AMADER-and AER and approval for
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projects greater than 250 kW is in the purview of CREE. It was also informed by CREE
informed that the current proposed 2 MW at Mopti needs to be enhanced to larger size.
Also, the link and hard copies for tariff details in Mali were given by CREE to ISA Team.

A meeting was held with Hon’ble Minister of Energy and Water, Government of Mali
and updated him about ISA and its activities. Also updated him about the various
meeting being arranged by NFP-Mali. Hon’ble Minister reaffirmed the commitment of
Mali to ISA and requested ISA to facilitate speedy implementation of solar projects.
Further, he requested ISA to reinforce capacity building in Solar sector in Mali.

20" June 2019

A visit was made to the proposed site to irrigate 2500 Hectare area with 5 MW Solar
pumping system at Selingue. This Project has been posed by Government of Mali under
LOC, Exim bank, India through MEA. At Selingue, a meeting was held with the Director
General, ODRS, Government of Mali. During the meeting, he informed that Exim Bank of
India had appointed a consultant M/s. Mahindra and they visited the site in November
2018 and since then they have not received any report or information. Further, he
mentioned that the discussions were held with farmers during the visit of Mahindra and
presently the farmers are enquiring the progress. He requested ISA and Embassy of Mali,
India, to take up with MEA, Government of India, to expedite the feasibility study report
and other processes. It was agreed that Embassy of Mali in India will initiate with MEA
and take help of ISA to sort out the issues at the earliest, if required.

During the travel to the above site, it was observed that there are many villages with
potential for implementation of solar mini grids. Further, there is a dam and 44 MW Hydro
project at Selingue where it is worth to explore the possibility to install large scale Solar
Project including floating solar PV project.

215 June 2019

A meeting was held with National Director of Energy, Government of Mali and updated
her about ISA and its activities. She assured that whatever is required from her end will
be provided to the Team, as and when required through NFP-Mali.

A meeting was held with Director General, Public Debt, Government of Mali along with
NFP-Mali and Team. Updated him about the ISA and its activities. Also conveyed him
about the Solar Pumping International Competitive Bid for Price Discovery. Team
suggested to go for OPEX Mode for commercial solar projects including rooftops, rather
than CAPEX mode to reduce the financial burden of the country. Team agreed to provide
information about CAPEX and OPEX mode. Team conveyed him that there is a huge
potential of Solar Applications in all sections of society of Mali, which he seconded. He
conveyed that Maliis in process of capturing the potential of Solar. He also requested NFP
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Mali to submit Pre-Feasibility report of LoC projects under Government of India, as soon
as he receives, so as to facilitate speedy conclusion of financial agreement.

® Meeting was held with NFP-Mali and officials of AER to sum up the Mission report. It was
also requested to get the Amended ISA Framework Agreement to be approved by the
Mali Government. NFP-Mali informed that it is already in process.

Following presentations are attached as Annexures. These presentations are used by Team for
purpose of creating awareness about ISA and its activities:

Annexure 6 a- General presentation on ISA

Annexure 6 b- Presentation on Scaling Solar Application for Agricultural Use
Annexure 6 c- Presentation on Scaling Solar Rooftop

Annexure 6 d- Presentation on Scaling Minigrids

Following Questionnaire and information sheet is attached as Annexures. These formats are
related to the information regarding Solar Pumping Systems, Solar Rooftop and Solar Mini
Grids:

® Annexure A - For Solar Pumps
® Annexure B - For Solar Rooftop
¢ Annexure C - For Solar Mini Grids

ISA request NFP-Mali to share the desired information through these formats, at the earliest.
NFP Mali requested Team for French version of all questionnaires and formats.

Team conveyed thanks to NFP-Mali and his team for tirelessly extending the hospitalities,
Coordination and Guidance through-out the entire Mission duration of Team visit to Mali.

Bamako, 21 June2019.

e
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Dr. Souleymane Berthe Rajeev Gyani

NFP Mali NFP Coordinator ISA



Annexure-1: ISA Expert Team (Team)

Member name Designation Organization

1. Mr. Rajeev Gyani Addltl‘onal DUE RO BEFRONES International Solar Alliance

Coordinator

Mr. Ramesh " . : :

2 Additional Director (Programme) International Solar Alliance
Kumar Kuruppath

3 Ambassadaor o Ambassador (Event) International Solar Alliance
Illiassou

4 Mr. Amadou Flrs't Counsellor of Embassy of Mali in L Ty —
Diallo India

5. M Bissati Consultant (IR) International Solar Alliance
Sonko

6 Mr.PSSSR P KPMG Advisory Services Private

’ Chandramurthy Limited on behalf of ISA

or
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Annexure-2: Organogram furnished by NFP Mali

Organogram for Energy sector in Mali

President, Mali
Ibrahim Boubacar
Keita

Prime Minister, Mali
Babaou Cisse

Minister of Energy
and Water,
Sambou Wague

Secretary General,
Energy
Moussa Cisse

National Director,
Energy
Madame Aminata
Fofana

President Director
General, AMADER,
Mamadolu
Ouattara

Director General,
AER ANADEB,
Dr. Souleymane Mamadou
Barthe Madani Diallo

Director General,

Director General,
AMARAP,
Nangazie Kone
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Organogram for Agriculture in Mali:

President, Mali
Ibrahim Boubacar
Keita

Prime Minister, Mali
Babaou Cisse

Minister of
Agriculture

Secretary General,
Agriculture

i
1
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¥

Director General,

Director General, President Director

OoPV

Director, DNA,

ODRS
Hamidou Coulibaly

General, ATI,
Dr. Lamissa Diakite

Annexure-3,4,5,6: Please refer enclosure

Annexure-A,B,C: Please refer enclosure
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Annexuwe 4

WA &7 qogard
TR (A7)
Embassy of India
Bamako (Mali)

No. BAM/COM/205/22/2017 Le 2 mai 2019

‘ L'’Ambassade de I'Inde a Bamako présente ses compliments au Ministére des
Affaires Etrangeéres et de la Coopération Internationale de la République du Mali et a
I'honneur de se référer & la communication en cours relative au projet de ligne de crédit
du gouvernement indien pour l'installation d'une centrale solaire phtovoltaique de 50
megawats a Fana et de la visite d'un consultant indien au Mali en octobre 2018 en vue de
faire une étude de faisabilité du projet.

20 Le Consultant a, dans son rapport, indiqué deux options avec deux alternatives pour
chacune des deux options. Le colt finacier estimatif et les parts obligatoires indiennes
pour les options sont indiquées ci-dessous:

Option 1- avec la disponibilité des infrastructures de transmission de courant sur le site.

Montant (en million de|Part indienne
dollars)

1. 50 Mwp/37 Mwac SPV Power Project with 100 | 71.47 57%

Mwh BESS

2. 50 Mwp/37 Mwac SPV Power Project with 60 60.65 65.90%

Mwh BESS

Option 2- accroitre la capacité de transmission des lignes sur le site du projet

8. 65.5 Mwp/50 Mwac SPV Power Project with 60 |76.56 69%

Mwh BESS

4. 65.5 Mwp/50 Mwac SPV Power Project without |58.70 84%

BESS .

. Le Ministere estimé est prié de nous communiquer I"option Ia plus convenable pour

permettre a I'Ambassade de le traiter pour approbation de I'autorité compétente du
gouvernement indien.

4. L'Ambassade de I'inde a Bamako saisit cette occasion pour renouveler au Ministere
des Affaires Etrangéres et de la Coopération Internationale de la République du Mali les
assurances de sa plus haute considération. e

Ministére des Affaires Etrangeres i,
et de la Coopération Internationale W et
de la République du Mali NG,
Bamako_

Ampliation: Dr. Soulemane Berthé, DG, Ministére de I'énergie et de I'eau, République du
Mali.

101, Avenue de I'OUA, Badalabougou Est, B.P. 8008, Bamako (Mali)
Tel: 00-223-20235420/20235421, Fax: 00-223-20235417, E-mail: amb,bamako@mea.gov.in
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Paris Declaration:
Launched at COP 21 as a
India’s proposal for a
common platform for
cooperation among solar
rich countries lying fully
or partially between the
Tropics of Cancer and
Capricorn.

GOAL 13

Take urgent action to combat
climate change




VISION & MISSION

To provide a global platform for cooperation among solar resource rich countries to help achieve

the common goals of increasing the use of

equitable and sustainable manner

Governance

« Assembly of the ISA; President-India; Co- )
President-France

« Eight Committees of the ISA:
»  Standing Committee
» Programmes; General and Legal;, and

Finance Committee ~

» Four Regional Committee- Asia and
Pacific; Latin America and the Caribbean;
Africa; and Europe and others

« 6 Taskforces and 2 Working Groups

+ Corporate Partners

energy in a safe, convenient, affordable,

GOALS
sweringC0St Of financing
hile scaling-up volumes of financing
+ Mobilize more than USD 1000
bIH!Oﬂ of investments by 2030

the field of solar energy

« Bringing re“ab;e aﬂd

affordable solar energy w




OUR PRESENCE

Osigned O Ratified

() Prospective

Population without access to electricity

75 Signatory Countries
53 Countries Ratified




JOURNEY SO FAR

6th Dec
2017

i N

Bor

COP 21, Paris .
by i Curtain raiser for ISA's
founding ceremony held

Launch in Paris by
Prime Minister of India
and President of France;
120 countries support

declaration
Now Lelhi

ISA framework {SA comes into force

agreement opened for § legally; 46 countries
‘ signatures b 7 have signed and 15 have

. i il ratified the framework
e e ‘ agreement
13th Nov'
2017

30th Nov’ 2015

27 Oct*
2018

New Delhi,

Saudi Arabia becomes
the 73rd country to sign

First founding
framework agreement

conference attended by
48 countries including
25 heads of state held;
Delhi Solar Agenda to
commit to increased
share of solar energy in

respective national
dopted

New Delhi, India

1st ISA general assembly
inaugurated by Indian Prime

Minister and UN Secretary
General Mr. Antonio Guterres

.




A CATALYST BUSINESS MODEL FOR GLOBAL SOLAR ENERGY

Advocacy &
Global Partner Policy Advisory
Ecosystem Support

Interventions

Global
Technology
Innovations &
Incubation

Strategic
Accelerator &
Interventions




Proposed Task Force at the Country Level for ISA Programmes implementation

National

Focal Point

Alternate
National

el

Focal Point

{At the instances when NFP is not available)

e aiffp

.

S

Country
N Representative
— Programme 1

Country
Representative
—Programme 2

Country
Representative
— Programme 3

Country
Representative
~Programme 4

Country
Representative

~ Programme 5

Programme — 1
Scaling Solar Applicationfor
Agricultural Use

Programme — 2
Affordable Finance at Scale

Programme — 3
Scaling Solar Mini Grids

Programme -4
Scaling Rooftop Solar

Programme - 5
Solar E-Mobility and Storage




Demand Agareagation of Solar Water Pumps from ISA Member Countries Countries

" S. Name of the Country ; Demand | Demand of Specific Capacities of Pumps
. N ‘
| 1] Benin | 50000 _ -
| 2 Democratic Republic of Congo 80000 10hp each
3  Djbouti | 100 ’ -
Scaling Sol L& | L S
Caling o0iar - R VF] 15000 | 10000 of 20hp & 5000 of 10hp
Application for 6 Mauritius | 00027 | -
: 7 ~ Niger 15000 :
Agricultural o Senegal w00 :
Use — g Somalia 500 - =
10 South Sudan 6800 | -
Deman_d 13l Sudan 50000 ' 5000 of 20 kW; 35000 of 11 kW: 10000 of 4 kW
Aggregation ISP Tonga | 258 -
| 13 ~Tuvalu ; 10000 =
14 Uganda l 30000 -
| 15 Cabo Verde 00 -
16 Sri Lanka y 12000 : ~ 2kWeach
| 17 Guyana ! 111 0.86hp, 2.64hp, 5hp, 7.5hp, 10hp & 15hp
18 Peru | 1750 -
| 19 - Zambia | 6 : 35hp each ‘
20 Yemen _ 1500 L B AS S st
2 Nauru 400 L0l i j
220 Togo 5000

Total 272,579



Scaling
 Solar
Mini-Grids

Demand
Agreegation

Details of the demand of Solar Mini-Grid projects
received from ISA Member Countries

Member Count | Solar Mini-Grids
Democratic Republic of Congo 10400 MW (104 Mini Grids)

Cuba 0.0094 MW (5 Projects)
Guyana 1.634 MW (15 Projects)
Malawi 2.8 MW (13 locations)

Sri Lanka 3.73 MW (36 Projects)
Sudan 46.042 MW (44 projects)
Tonga 1.008 MW (11 Projects)

Guinea-Bissau (Prospective ’ "
: = : 5 MW (5 projects)
member country)
Zambia (Prospective Member
Countries)

2.5 MW (3 Projects)

Summar
Parameter Aggregation capacity

Solar Mini-grids

10,462.72 MW



Demand
Agreegation

Details of the demand of Solar Rooftop projects

received from ISA Member Countries

Meatme Gountry Government buildings  Industrial complexes Conwmgrc&a!
complexes
Cape Verde 1.39 MW (94 projects) 1.15 MW (29 projects) : MW (100
projects)
Democratic Republic of 253.2 MW (2532 506.4 MW (2532 253.2 MW (2532
Congo Rooftops) Rooftops) Rooftops)
- J (&
Cuba 0.004 MW (3 projects) O'UOGSMV\ 9 -
. Projects)
Guinea 1 MW (9 Projects) - -
Malawi 2.65 MW (85 projects) - -
Nauru 1.2 MW (5 Projects) - 1 MW (5 Projects)
Sudan 4.365 MW (16 projects) - -
; ; 0.2 MW (3
¢ e - / e 5 " \
Tonga 0.5 MW (2 projects) 0.3 MW (1 projects) brojatis)
Tuvalu 5 MW - -
Guinea-Bissau (Prospective By e 0.5 MW (2
member country) 4.5 MW (4 projects) 1.5 MW (3 projects) projects)

Zambia (Prospective
member country) 1.5 MW - -

275,309 MW
509.3568 MW
256.9 MW

)




KEY ACHIEVEMENTS

Enabler

iSTAR-C 30- Fellowships} Infopedia
| 200- Training of
‘ Trainers ‘

Facilitator

& 2 Billion- EXIM Bank India
j 1.5 Billion- AfD ‘
MDB investments in solar

Aggregated demand for
1000 MW solar and 272000
solar water pumps ‘

- Project preparation
1 support ‘

Incubator

Common Risk Mitigation
Mechanism




STAR-C programme i

The goals of STAR-C include the following:
- To build a network of training / R&D / Standardization / Technical STAR-centers working on solar energy

- To develop and disseminate training programs (online and in-personne) for all solar energy stakeholders (technicians,

trainers, project developers, engineers, policy makers, etc).

- To provide testing and technical certification capabilities to key STAR-centers.

STAR-C Technical Can STAR-C Centers of Can STAR-C Centers of
centers become Excellence become Global Excellence

» Capacity building Advanced testing Top-notch R&D

» Basic testing facilities « Standardization
facilities * Certification » International
» R&D recognition /

* Advanced accreditations /
training certifications

» Consultancy
(project planning
and
documentation)

+ Patents




g Schnelder Electric Foundation

13 Centers 35 Centers 3 Centers 4 Centers

STAR-C network

Support of industry 5 f

Foundations- Schneider - T v
il

Electric, Tata Trust, Philips etc.) t

50 iSTAR-Centers by March
2019; 121 by 2022.

Schneider Electric Foundation

commitment: 10,000 young Prospective STAR-C Centers
technicians in ISA countries

(2018-2022)



Capacity-building: on-going projects

~ ISA Kalpana Chawla Solar Award: Government of Haryana, a province of India has
sanctioned an amount INR 10 crore (1 358 250 USD) for instituting an award to researchers
working in the solar energy specialization

- ISA Equinox circle: the CESC is providing access {o its “Ask-an-Expert” service in order to
deliver technical support and expertise on the drafting and design of solar projects for the

benefit of governments and affiliated agencies. NGy
: : . . B SOLUTIONS CENTER
More information : https://cleanenergysolutions.org/expert/profiles/renewable-enerqy #ssmecomesm cea mesrroucr

~ ISA Solar Fellowship for Midcareer Professionals: 20 professionals working in the field of
Solar Energy technology will be selected to pursue 2 year Master's Programme in the field of
solar technology, management and economics at lIT Delhi. AR

NISE




INFOPEDIA

Project funded by
The European Union

An online platform dedicated to the

dissemination of information, best-practices - Country counters : A dedicated space on the Online Platform for

and knowledge on Solar Energy: _- each Member Country to present the solar energy profile

- To be completed by June 2019 ' - Solar Information Hub ; Aggregating solar projects in a central
- Launch in October 2019 database for best practice sharing among Member countries

- Supported by the European Union ;E";:i - Solar Academy: A full-fledged Learning Management System

allowing ISA and its partners to create and host courses

oo wi adf |

ISA Communication Tools : Tools and methodologies to facilitate

communication among Member countries

Solar _Directory: An self-registration directory for the Solar

Industry, NGOs, Research Centers and Financing institutions

e g B
¥

Best Practices Manual for Implementation of State-Level Rooftop
Solar Photovoltaic Programmes in India




ISA Partners

t Climate Porlioment
b o o o

Inited Natio

m
s BIRENA
Lmetel 163
-’) New :
B : ~ . { Development G
AD A"B m.ﬁ:‘f‘" “‘~i Bank GREEN
CLIMATE
UN® @& o
6 ID% environment
pNs:- 274
UNITED NATIONS

(@)
FUND
Grppn Growth
Institute

G@8GLA

NEBLE ENERGY & ENERGY EFFICENCY

INDUSTRIAL DEVELOPMENT ORGANIZATION

DEVELOPMENT BANK
OF LATIN AMERICA

EUROPEAN UNION
Global

e Solar
s

Council



Corporate Partner’s of ISA

ol m
gaiE | O <
S - NTP
US$ 1 million | | T
$ 1 millior

US$ 1 million

e

B
i s MR
e e et O
e o
e o s
et e ot s S
o st o i SO
o TR,
i e sy TR
e TGO
B il
o O SRR
—

WY gAY ahury fafaee
Rural E!e(tnﬂcatlon Corn

n Limited
50 of

US$ 1 million
MHHon

Corporate Partner’s made voluntary confributions

towar

's the ISA corpus fund




Rajeev Gyani

Ramesh Kumar Kuruppath
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~Agriculture Use (SSAAU




Agenda

Mission visits.

About SSAAU

Potential Impact of Solar Water Pumping
Programme

Image Courtesy: Specialized Solar Systems



Mission Visits

ISA has planned mission visits to all the participating member countries. A six member team comprising of ISA, KPMG and
Nodal Embassies has been formed to meet and interact with various stakeholders.

' Pre-Feasibility

Reports

To establish a baseline
feasibility for
implementation programme.

The reports will provide a
detailed as-is assessment
of the participating member
nations

Extensive

Stakeholder
Consultations

Extensive stakeholder °
consultations are
planned with  nodal

agencies, line ministries
elc:

Data

Validation

The relevant data on pricing
pumping systems, water
table depth, details on policy
measures etc. will be
validated through site visits.

Signing of
Aide-Memoire

Post the stakeholder
consultations, aide-memoire will
be signed between ISA and
respective line ministry.

The aid-memoire will serve as
the basis, fixing roles and
responsibilities ~ of  various
stakeholders



About the Programme

- Focus Technologies

Solar Powered Irrigation Systems

Launched in April 2016,

SSAAU focuses on promotion A O
Capacit
of decentralized solar Bi‘ﬂiacn'gy .
ok Developing
applications in rural settings Solar Home/ Street Lighting common

Systems

standard

- 1q 0o &

~..04  Solar Chilling
Jnoelis

ad v

05 | Other off-grid applications




Key Activities under SSAAU

- Obtaining data for demand aggregation models
Demand - Bid process management, fixation of price, identification
Aggregation of manufacturer(s)/ supplier(s)

@ Country Strategy

@ Facilitating . Eacili;(1atingk inTsei.t;ing Sdtagd?tr_?s,fPerf;rrg::;ge
enchmarks, Testing and Certification S
iy through identified test centers

» Developing baseline studies and roadmaps for
member nations

« Facilitating affordable financing for implementation of
program

Ongoing
Activities

« Development of media outreach strategy
@ Outreach Strategy for the programme '

Planned  Organization of workshops and seminars

Activities




e

Business models for solar pumps

2y6in5: : = -
c19IN80 i £ .

_deplo




Standalone off-grid solar pumpsets

\ 5 3 / ™
RRBs, MFls, [t | ¢ ‘;
Commercial | gndmg agency ;
banks, NBFCs | | Financial support |
A ;HAI G
T s
Regular repayments \

| State Nodal
Selection of S
beneficiary by SNA/ l Agenc;es (SNAS) J

el

N —

> il
// Amount released to |
= suppliers through SNAs

Beneficiary

B .

|
LM Suppliers/ Private)
i

‘ players ,
_

|
/

Financing

State Benefit

Farmer Benefit

Solar pumps business models

l Solar Pump owned by the farmer

/e «Financial support by Fundlng
| agencies

|

e

~
X

either paid upfront by the farmer or

1
| »Banks: Remaining amount is

. in equal installment through bank
W loan

@bsidy savings th>rough reduced
Power Purchase Cost (PPC) and
. T&D loss reduction

/ /’

1
)

S

. Sé;ipgs from installation of new
free of cost pump
. Reliable power supply

J



Community based solar pumps using irriI ation water
as a SerVICe Solar pumps business models

A community based model involves sharing of water of solar pump between groups of farmers based on their individual
water requirements.

Maintenance y?\ T ;i ————— ; ;g— ____________________ i

Fund

Supplier farmers Operator
appointed by the
farmer group e e e B

|
|
|
|
|
|
|
v

Service Delivery Models

Co-operative Model Small (c:;c:;ou;:)eratlve Entrepreneurship Model

» The water is shared between » The individual would bear the
larger group of 15-20 farmers » An informal group comprising of 4-10 capital expenditure of the asset
> ownership lies with the farmer individuals come together > Charge other farmers based on

co-op/ funding agency » ownership of asset lies with the group quantum of water delivered



Portable pumps using irrigation water as a service

Farmer estimate the crop water requirement
and places request to solution provider

Solution provider would bear the capital
expenditure of the solution and charge farmer
based on water quantum delivered
Farmer pays
amount base
on water
delivered §

Avoids prohibitive upfront costs for the
farmer and risk of maintenance

Portable pump operator visits the
farmer’s site, delivers water to his
agriculture land

Solution Provider: Supplier/ Farmer
Cooperative/ NGO



B

- Demand Aggfefgation




Key Activities

Needs
Assessment

In collaboration with National
Focal Points (NFPs) and Country
Representatives, need
assessment questionnaires for
Solar Water Pumps(SWPs) were
circulated to participating member
countries

Ascertaining
Demand

The filled in needs assessment
questionnaires were used to
ascertain demand of solar
water pumping systems
including information on type,
quantity and technical
specifications in each of the
participating member countries

Demand
Validation

Coordinating with National Focal
Points and Country
Representatives for obtaining
country specific data and
information and for validation of
demand

International

Bidding for
Price
Discovery

Hiring of an agency (EESL) for
management of International Competitive
Bidding for price discovery of various
types of solar water pumping systems in
participating member countries

Call for Invitation for Bids for supply and
installation of 2.72 lakhs of solar water
pumping systems for various member
countries of ISA



Demand from various participating member countries

22 4 2,72,000

Total Demand of

Number of countries Number of continents
: Solar Pumps

. = Sudan: 50000
*ﬂ Niger: 15000 == south Sudan: 680

b
Py
Cabo Verde: 100
Guyana: 111 - I,,..l» eI
AR S , e . |
B B Peru: 1750 ‘ _aaad B Sri Lanka: 2000 - @57 Tuvalu: 10000
* % HOHRT : Lo ]

Maurltlus 27

Somalla 500 ‘

Mali: 15000 prc: 80000 Zambia: 6




Way Forward

Bid document uploaded on EESL/UNDP
website

Pre-bid meeting at ISA headquarters

Incorporating clarifications/amendments;
Issuance of revised bid document

Bid submission
Technical Bid Evaluation

Price Bid Opening

Done

Done
Ongoing

To be done
To be done
To be done

13
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Country Snapshot- Mali

ARG R BT " s Limited grid access has led to over reliance on
The access to electricity in Mali is increasing, albeit slowly 9 Bloiliact foranaray sunpl

Hydropower,
40 4 37.60 4%
® Oil & Oil
< 35
o Products,
's 30 18%
=
w§ 251 Biomass
= (Mainly
o= 20 4
g2 wood and
‘;g‘ 15 { charcoal),
Z 78%
€ 10
e
S5
0 T T T T .
2010 2011 2012 2013 2014 2015 2016
Source: World Bank Source: Energypedia

+ Access to electricity in the rural areas at 18% which is significantly less than 83% access in urban areas
Grid unavailability in rural areas has led to increasing reliance on biomass for meeting the energy needs-
Rapid deforestation

« Farmers depend on rain fed irrigation for meeting their crop water requirements.

« Huge solar potential in the country with average sun duration of 7-9 hours



Advantages (o Mall with 55AAU

Present scenario

With Off-Grid Solar pumpsets

* 40
) s
J :
: Generating Transmission
Generating ; ;
. substation line
station

LV

Decrease in thermal

No T&D infrastructure power stations and
to be set up oil imports

Distribution
substation

Water pump Distribution line



CEEW- Usmg a Decmsmn Support Tool to
‘Guide Action .




What is this tool and its objectives?

» A comprehensive web-based analytical tool to assist stakeholders in their decision-making for the adoption of
solar for irrigation

600+ | 20

districts parameters

it helps:

* Prioritise target districts in state or country, based on their relative conditions
» Assess overall suitability of various approaches to deploy solar for irrigation

*» |dentify relevant policies where solar-based irrigation can be leveraged

» Understand district specific impetus factors and bottlenecks affecting the suitability of solar for irrigation



Adapting this tool to ISA member countries — what data needed?

» Data on parameters used for India’s SPTOOL
U Exact parameters used

U Alternatives for these based on criteria mentioned previously

E.g. Share of horticulture crops to be replaced with other cash crops in Sub-Saharan African countries

» Facilitation with various departments of the state
U Understand local context to identify parameters

U Collate data available with local administrations (in disaggregate form)
» Census vs. survey based data

» Granularity of datasets

U Country, state/province, district/lower administrative unit




Parameters that be can critical for Mali

Water availability index

No. of Diesel pumpsets within a province
Arable land and irrigated land in hectares
Electricity penetration

Rain fed irrigation and pumpset based irrigation

Monthly per capita expenditure of states on rural agricultural households
etc.

YV VV V VYV V

ISA offering first cum first serve basis for 10 countries across the world,
access to this tool at free of cost




Expectation of ISA Mission visit to Mali

Points for Discussion

v"Methodology adopted for demand estimation of solar pumps.
v'Ecosystem in the country for implementation of solar pumps.
v'Proposed implementation plan for solar pumps.

v'Support required from ISA for solar pumps.

21



Thank You

Rajeev Gyani
Additional Director

rajeevgyani@isolaralli
ance.org

+91-9425 5037 42




Criteria used for calculating overall score

. .
Y

Inadequate access to affordable and reliable irrigation

Economic viability of solar pumps

Lo

Purchasing capacity of farmers

Criteria and Parameters

'

Access and subscription to institutional credit

%

Farmers’ attitude towards adoption of new technologies
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Scaling of Rooftop Solar Programme in
ISA Countries:

A presentation by International Solar
Alliance Secretariat

o @0 @ !

: ,,. R
& ”v'aﬂ ® .9

Let us make the sun brighter
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2 Energy Scenario in Mali

Contents

I

Energy Scenario in Mali

Primary Energy Supply in (%)

4%

m Biomass
(Wood and
Charcoal)

m Fossil fuels

78%

Population access to electricity-National (%

Primary Energy Consumption in %
3% 1%

= Household
Consumption

10%

® Transport
Industry
= Agriculture

86%

Electricity final consumption per capita

of population) (KWh)
60.00 . =60 45 3¢ 42.00 e s Bt raea ov et o689 179.00
40. P o7 = 30:20 31.60 =7 99 .. o
10-99" 52 30 24.00 25'4_(,)__,2,./ 002360 """"""""""""" 2011 2012 2013 2014 2015 2016 2017
2000 w7
N l I I l I Overall Access to Electricity 42%
0.00
2008 2009 2010 2011 2012 2013 2014 2015 2010 2017
: : = : Rural Access 19%
s Population access to electricity-Nationa
--------- Linear (Population access to electricity-National (% of population) Urban Access 94%
« 78 percent of primary energy comes from Biomass Population 18.5 Million
« Only 18 percent of fossil fuel supply from domestic Rural Population 58 %
sources, heavily dependent on imports »
Electricity Demand (YoY) 12%

Overview of Mali's Energy Sector

4
Data Source: World Bank/IRENA



4 Electricity subsector in Mali Contents

|
Electricity subsector in Mali

Electricity
(Generation) in
Mali

Electricity (T&D) subsector in
Mali

Malian National

Electricity Company Isolated (EDM-
(EDM-SA) solated (EDM-SA)

Interconnected urban centers Isolated centers covered
including the capital mainly by thermal plants

Installed Capacity in MW Electricity Consumption in GwH
189 183
4200
3059
2610.8 22452 20134
6.5 1507.6
| W 1B
. 2 . . =
From fossil fuels Hydro Power Solar
2011 2012 2013 2014 2015 2016 2017

From fossil fuels Hydro Power - Solar SO e B
® Electricity Consumption in GwH

Construction of several other solar PV plants of total capacity 260 MW are under pipeline

Overview of Mali's Energy Sector



5 Electricity subsector in Mali-Key Stakeholders Contents

Key Stakeholders
Ministry *  Ministry of energy and minerals
National institutions and policy makers «  Agence des Energies Renouvelables — Mali(AER)
»  Agence Malienne pour le Développement de 'Energie
Domestique et de I'Electrification Rural (AMADER)
»  National Energy Directorate (DNE)
Regulator +  For off-grid: Agency for the Development of Household
Energy and Rural Electrification (AMADER)
»  For grid connected: Electricity and Water Regulatory
Commission (CREE)
Governing Policy + National Energy Policy (NEP)
RE policy » National Renewable Energy Development Strategy adopted
in 2006 (10% of the energy mix by 2020)
Policy Framework for Private Sector Engagement * Rural Elecffiﬁcation Fund

» National Industrial Development Policy
» Public Private Partnership Framework
» Investment Promotion Council of Mali (API-Mali)

Overview of Mali's Energy Sector



3.1 Africa Solar Potential Agenda | [Global Scenario] | Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward ]

!
Mapping ISA’s services for the promotion of solar in countries of the

» Demand aggregation for:
. » Solar rooftop
Technical support + Solar based mini/micro grids
+ Solar based irrigation pumps
» Preparing procurement strategies for various
» Assistance in tendering process
 Bid Process Management
Tendering and - Conversation with various implementing agencies,

Bid Support developers, manufacturers
« Analysing the global prices of various components

- Facilitating financial packages and programs that shall be
Innovative e low cost
financial packages « Measures for ensuring reduced cost of capital
a ) - Assistance in preparing lines of credits

* Technical trammgS‘ :
the solar sector ,mclm]mg

. . ’ Cq j o S g KOS ; :
apacity bullding 3 :
’M“ P agencies, solar develo

o
o rs .‘
(.X.) i « Proposing technology solutions which can be

Innovative easily deployed and cost effective
® technology * Suggesting policy reforms for the promotion of
solutions solar energy

Scaling Rooftop Solar



Agenda | [Global Scenario] | Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward ]

ISA Program: Scaling Solar PV Rooftop

Scaling Rooftop Solar Strictly private and confidential 13 June 2019
PwC Draft 10



" Background of the program

T = Received
Circulated for comments | Internal Discussions and technical i
' Comments with from NFPs, “ committee review Latneled th.e
'NFPs and other GiZ, France, | program during
stakeholders l CPI,TERI = | ISA founding
Ll etc. Ceremony |
Jan 2018 Feb 2018 Feb 2018 March 2018
|

Oct 2017 Dec 2017

f , 1 \ Iﬁné-thned the prog-rérri’ri i
; S SRR e | considering the views and inputs
Rooftop program ‘ ‘

Scaling Rooftop Solar « ISA
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6 Action Plan and Activities for Implementation

Agenda | [Global Scenario] | Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward ]

Action Plan and Activities for Implementation

Rooftop Potential

Aggregation

Assessment of solar PV rooftop potential/demand
. Physical survey/checklists/questionnaires
. GIS Tools/ Remote Sensing/ Satellite Maps

Application for AFRICA as a tool for rooftop/utility scale
solar potential assessment

TERI and C-Step developed GIS Tools / Satellite Maps
proposed to be deployed combined with on-site physical
survey for rooftop solar potential assessment of Member
Countries

Demand Aggregation /Plan Settings

Scaling Rooftop Solar



10 1 GW+ solar PV rooftop potential/demand

Agenda | [Global Scenario] | Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop]

I [Challenges and Way forward ]

1 GW+ solar PV rooftop potennal/demand received from
ISA member countries

S No Member Country

Cape Verde
H Democratic Republic of Congo
Guinea
Malawi
iz
Sudan
B -
Tuvalu

Guinea-Bissau (Prospective member
country)

10

Zambia (Prospective member country)

=
bk

Government buildings

1.39 MW (94 projects)

253.2 MW (2532 Rooftops)

0.004 MW (3 projects)
1 MW (g Projects)
2.65 MW (85 projects)

1.2 MW (5 Projects)
4.365 MW (16 projects)
0.5 MW (2 projects)
5 MW

4.5 MW (4 projects)

1.5 MW

Rooftop Projects

Industrial complexes

1.15 MW (29 projects)

506.4 MW (2532 Rooftops)

0.0068 MW (5 Projects)

0.3 MW (1 projects)

1.5 MW (3 projects)

275.30 MW
509.35 MW
256.90 MW

Commercial complexes
2 MW (100 projects)

253.2 MW (2532
Rooftops)

1 MW (5 Projects)

0.2 MW (3 projects)

0.5 MW (2 projects)

Aggregation capacity
Solar Rooftop systems (Govt. Buildings

Solar Rooftop systems (Industrial complexes

Solar Rooftop systems (Commercial complexes

Scaling Rooftop Solar

18



11 30+ countries on-board Agenda | [Global Scenario] ] Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward ]

I
Next steps

» Respective member countries to be identified a nodal person for
the Program: “Scaling Rooftop Solar” for coordinated efforts with
ISA

« To adopt a progressive solar rooftop policy and “Net Metering”
Process in harmony with other member countries/groups for rapid
scale-up

 To initiate physical assessment of rooftop potential: by deployment
of technologies (Through Technical Assistance)

» To launch a country specific rooftop solar schemes- Segment-wise
aggregation of demand and incentivizing schemes

Scaling Rooftop Solar
20



11 30+ countries on-board Agenda | [Global Scenario] | Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward ]

l
Next steps

« To get prepared PFR , RFP and selection of Implementing agencies
for the rooftop capacity received through demand aggregation

« To get nominated Masters’ Trainees for attending ISA/MEA
sponsored programs

« To work-out modalities for dissemination of Rooftop Training
Modules (USAID/PACE-D) for Capacity Building in ISA Member
Country/ies and other training programs

« To develop a calendar of Program Specific Awareness Campaign/
national or regional workshops/ exhibitions

Scaling Rooftop Solar
20



13 Way forward: ISA intervention across the solar PV

rooftop value chain

Agenda | [Global Scenario] | Global Solar Trends I [ISA Program: Scaling Solar PV Rooftop] I [Challenges and Way forward ]

Way forward: ISA intervention across the solar PV

e

MDBs/Financing Agencies/Research Organisations

Leveraging 121 Prospective
Member countries

ISA strengths Bin Process
: Managemient experiise

Digital Tools and Infopedia : t dedl teain : On-board Training
(Platform)-ISTARC jj Seoogtechuied Partners

Country specific Program/Proposal design (Development of
viable framework for participation of MDBs in
implementation)

Demand assessment/aggregation through international bid
price discovery

Facilitation in Implementation of identified technologies
Capacity building programs

Scaling Rooftop Solar

23



11 30+ countries on-board Agenda | [Global Scenario] ] Global Solar Trends | [ISA Program: Scaling Solar PV Roofto § [Challenges and Way forward ]

Current Status

+ To implement the Programme, ISA is in the process of

Finalizing a Project Management Consultant (PMC) with
excellent credentials.

+ A proposal on this has been notified in ISA website on
28™ June 19 PMC on swish challenge basis

« PMC finalization is expected in July 2019

20



Thank you

Rajeev Gyani
Additional Director (Programme)

rajeevgyani@isolaralliance.org

Ramesh Kumar Kuruppath
Additional Director (Programme/Projects)

remeshkumar@isolaralliance.org
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Challenges and Way forward

Scaling Rooftop Solar Strictly private and confidential 13 June 2019
PwC Draft 21



12 Key Challenges for Rooftop Solar penetration

Agenda I [Global Scenario] I Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward |

Lack of capacity building on rooftop
systems

Limited technical expertise on grid
interconnection framework and
standards

Erosion of premium customers
Weak utility infrastructure to integrate
solar PV :

Limited availability of low cost
financing

Credit rating of customers/payment
security

Availability of feasible rooftops
Weak financial status of utilities

» Inadequate capacity to evaluate
projects proposals

+  Availability of collaterals and
payment insecurity (from utilities)

»  Small size high cost of financing
(e.g. the lending rate in Ghana as
high as 29%)

»  Lack of standard PPAs and
bankable project proposals

i = Lack of net-metering and grid
| interconnection guidelines

i« Lack of compliance and
: monitoring framework

z "
“nd consu™®

Delay in incentives from  «  High cost of solar PV

the government systems
Delay in project +  Lackof quality standards !
clearances '

Scaling Rooftop Solar

22



5 Objective and Scope Agenda I [Global Scenario] | Global Solar Trends | [ISA Program: Sc

Objective and Scope

hg Solar PV Rooftop] | [Challenges and Way forward ]

T e e R S e SRR B St
0 promote, assess po entnal harmo mand and pool resources for rapld

( Oﬁ" rzd '(,md Gp)d—}Con‘n‘ec;ed) }n pui of the objectives of the Paris Decla
... obligationsunder Article Il and IlI (2) of Framew

Interventions cover all facets of the rooftop sector

Focusing on Grid
connected , Off-grid,
2 . Hybrid, Integrated with
Facilitate on-grid and off- . ¢ e :
. . . storage/ Water Heating
grid solar PV applications 8 .
A : for all types, shapes and
in 121 prospective member . i
: . size /various segments
countries (including island . oy
> viz. government buildings,
states) : : R
industrial, commercial,
residential

Technology agnostic:
Mono Crystalline, Poly-
Crystalline, Thin Films

etc.

Any business model:
CAPEX/ OPEX/ Lease or
Innovative models under

public/private/PPP

Participating Countries: Bangladesh, Congo, Fiji, Ghana, Guinea, Mali, Nauru, Niger, Peru, Rwanda, Tonga, Tuvalu, among others
evinced interest in this program through Video Conferencing, PPTs in ISA Meets, NFP Conclaves , Eol and Communication

Scaling Rooftop Solar

12



5 Objective and Scope

Agenda | [Global Scenario] I Global Solar Trends | {ISA Program: Scaling Solar PV Rooftop] I [Challenges and Way forward |

Scope contd..

Regulatlons
Draft Solar Roadmaps prepargl
during NFP Conclaves
Enabling Building Codes 3
Model Bidding documents 7 M%ﬁel
Power Purchase Agreements J
PPRE) el
Grid-Contiectivits
Processes; Netiand Gross
Metering Systems/ Procedures
Draft PPA for RESCO Model

Capacity Building Programs

Certification Courses through face-to-
face class room environment / Practical
— Master Trainers’ Program
NISE/ITEC-key partners to impart)

Developin; latforms, video enabled
courses and training programs, country
specific online database and
documentation in association with
Educational and Te 1l Training
Institutions to build a skilled and
trained workforce in the rooftop solar
segment .

Rooftop Training Modules for
Entrepreneurs, Bankers and DISCOMs

Development of Quality, safety
and monitoring framework
(Country Specific)

Installation and O & M Practices)

Standards, Certification and Quality
Assurance Plan

Safety Measures
Inspection and Testing

Monitoring & Verification Protocol

Scaling Rooftop Solar

1320




7 Key activities/actions initiated by ISA team Agenda | [Global Scenario] I Global Solar Trends | [ISA Program: Scaling Solar PV Rooftop] | [Challenges and Way forward ]

|
Key activities/actions initiated by ISA team

Capabilities demonstrated
by TERI/ C-Step for

assessment of rooftop

° solar potential through
oftware for
L4 Awareness
2 NFP conclaves Programs
held for SunMeets,
harmonization of workshops in
policies and association with
development of Knowle i
SONF rosdmap IP Training Program
’"‘r’"g rooftop " Master Trainers’
so A

Program organized

¢ under ITEC for \

capacity Building

consuitation

Scaling Rooftop Solar
15



Aonexue 6 d

ISA Programme on
Scaling Solar Mini Grids:

A presentation by International Solar Alliance

Bamako, Mali
18.06.2019

Let us make the sun brighter




“Scaling Solar Mini Grids” (SSMG) was launched on 24" May, 2017 during 52" Meeting of the African
Development bank group at Gandhinagar, Gujarat, India.

29 Member Countries have joined the Program. The following Member Countries who have expressed their desire
to join during outreach events, Assembly and other meetings are as below:

Bangladesh, Benin; Burkina-Faso; Chad; Djibouti; Ghana; Guinea; Guyana; India; Madagascar; Malawi; Mali;
Nauru; Niger; Senegal; Somalia; Sudan; Togolese; Tuvalu; Kiribati; Tonga; Vanuatu; D R Congo; Guinea-Bissau;
Liberia; Nigeria; Burundi; Tanzania.
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10 Point Action Matrix

Assisting in Eacilitati Assisting in Development
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Proposed
for Year
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of Program and'" outreach for
implementa workshops SSMG
Program

tion




Mini-Grids Demand Aggregation
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Aggregation of demand for Solar Mini-Grid Systems (as on 30" December, 2018)

S No:

Member Country

Demand Aggregation (Capacity in MW,)

1

Democratic Republic of Congo

10400

) Cuba 0.0094
3 Guyana 1.634
4 Malawi 2.8

5 Sri Lanka 3.73

6 Sudan 46.042
7 Tonga 1.008
8 Guinea-Bissau 5

) Zimbabwe (Prospective Country) | 2.5

Total

10462.72 MW,




Implementation Plan

Presently, private developers are setting up mini grid power projects with or without the Government subsidy.
However, the implementation of such projects in the remote and economically weaker areas having poor
infrastructural facilities, would need the support of the Government subsidy. Therefore, the Mini-Grid Power
Policy envisages the implementation of the Mini-Grid Projects in the following manner -

With Government subsidy :

v Project shall be installed in villages/towns identified by Govt. through the private developers.

v' As per the budget available, projects shall be installed and subsidy shall be provided as per the country
norms.

v Projects shall be established on Built Own Operate & Maintain (BOOM) basis and 10 years mandatory
operation & maintenance shall be done by the developer.




To promote decentralized generation of clean & green power by harnessing solar energy.

To put in place a conducive investment climate to stimulate private sector participation in
decentralized generation of solar power.

To provide ensured power supply to nearly all households to meet the minimum household
needs of power e.g. lighting, fan, mobile charging, TV, refrigeration, irrigation pumps,
drinking water systems, entrepreneurial tasks etc.

To reduce the investments required for development of long distance transmission lines and
to reduce the line losses in power transmission.

To promote establishment of local manufacturing facilities and socio-economic development
of backward areas.

To make available clean and sustainable electrical power to large number of domestic,
agriculture and commercial establishments which are deprived of conventional grid.

To reduce the consumption of fossil fuels.
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Success of mini-grid projects is a combination of technical,
commercial and community related aspects

Technology
selection

Community
Involvement &
willingness to pay

illars for large
Clear Policy - scale proliferation
Framework of Selar mini-grid
- L proj a8

Training and
Capacity
Development

. Mismatch between energy
Lack of access to « available and requirement

electricity - (even in grid electrified
Vvcareashiin
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Key consideration for a successful solar mini-grid programme § ey gonaf ACLANce

e hori® aleTe

+ Current policies encourage grid extension and deter mini-grids by not providing long term clarity.

» Subsidy such as capital subsidies, are aimed at short-term performance —

Policy .
« highly rely on EPC cum short term O&M model

+ Policy to provide long term clarity and performance based incentive for driving sustainable models

Reaulal + Competition with main grid ? Need clarity on operation of mini-grids with areas with existing grid access
egulation

- Regulation to support policy on aspects related to framework for integration with main grid
N - Lack of institutional capacity - many state-level agencies lack capacity to properly address rural electrification
nstitutiona

- Distribution, most of the times, not involved in solar mini-grid project allocation and contracting




Technical

Financing

« Solar energy intermittent in nature - Energy storage technology is expensive and can increase the cost of

mini-grid projects — right sizing can reduce cost
+ Hybrid mini-grids add complexity and cost to the system — O&M is more complex
< Anchor loads increase commercial viability — good to have better mix

- Technicians training at a local level to handle preventative maintenance

- Private developers have tapped developmental bank loans or venture capital funds or CSR funds
« Mini-grids considered transition solutions either due to their lack of an anchor customer or grid
connection.
- Lack of financially sustainable business models, plus banks’ preference to lend to large projects especially

those that are grid connected.
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Key consideration for a successful solar mini-grid programme D Foger grm Alitabee
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- Customer engagement :Engaging with, acquiring and retaining paying customers is often a

challenge
Market . .
- Need to ensure adequate demand and long term sustainability fro attracting good players
- Formation of Village level communities assisted in some models (WBREDA Sunderban)
Technological - IT based solutions to reduce operation cost — bill payment, metering

interventions « Involvement of local entrepreneurs for retailing energy credits
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Challenges

Adequate financial return from the
project

Availability of quality equipment at
competitive price

Absence of regulatory framework

Threat of grid expansion

Payment collection from the
customers

Absence of financing

S “iance

: >
® S

Solutions
Address through better policy and incentives

Increased aggregated demand will result in competitive pricing
and higher volumes with higher international quality standards.

ISA model guidelines which can be adopted by Member
Countries for a uniform regulatory Framework

Integration and grid independence

Community and cooperative models have proved to be effective

Providing line of credit from financial institutions and grants and
subsidies as per the government policies.




Preparation of Feasibility reports

Empanelment of experts for mini-grids to prepare feasibility reports and project proposals along with
financial proposal.

Identification of agency to carry out the implementation of project on a RESCO Model.
In-house capacity building measures.

Exploring national and international agencies and Government agencies like REC to partner ISA on
implementation of the mini-grid.

Proposed system of implementation: community developer or cooperative model or entrepreneurship model.

A Global Price Exploratory Tender would then be initiated by ISA to support ISA Member Countries to
implement SMG program in their respective Countries.

A support group has been formed along with a knowledge partner to support the Mini-grid programme of
ISA.




Please visit ISA website for updates:
www.isolaralliance.org




Arnexuoe A

ISA African mission: Key questions

1. Basic Information
The country profile and ISA link with the country (NFP, Ministry, etc.):

¢ Name and contact details National Focal Point (designation, postal address, E Mail, Telephone,
Whatsapp Number — of NFP)

e Nodal Ministry/Department responsible for implementation of solar water pumping systems and its
structure (state level, provincial level & district level, etc.)

2. Country profile:
The country’s present statistics about energy and agriculture:

e Total area of country (in Square kilometers)

e Total area under agriculture (in Square kilometers/hectare)

e Energy scenario of the country (may attach sheet for details)

e The crop pattern and number of crops per year

e Existing irrigation methods/techniques (canal, sprinkler, drip irrigation, any other.)

e Existing farming techniques/methods (individual, community based, co-operative, commercial,
any other.)

e Average land holding of the farmers (in hectares)

e Number of farmers with land holding of
(a) _ (less than or equal to) 1 Hectare
(b) 1 — 2 Hectare
(c) _ (greater than or equal to) 2 Hectare

3. Technology
Aspects related to pumping systems

e Number of agricultural pumps already installed in the country (number of diesel pumps/
electricity run pumps) (# number)

e What was the approach adopted for determination of number of solar pumps including area wise
distribution or crop wise distribution?



H

What are the types of solar pumps required in the country (off-grid, grid connected, etc.)?

The capacity of pumps required for installation (normal range is 3, 5, 7.5, 10 hp; AC/DC,;
Surface, submersible.)?

Data availability for ground water, recharging rate and water table level?

If data for ground water is not available, any proposal to assess the water availability by
the country?

Who are the existing players in the diesel/ grid connected pumps?

Is there are service delivery mechanism for irrigation? If yes, what is the model and what are the
typical charges paid by the farmers?

. Policy/Finance

What is the current funding mechanism for financing government based irrigation projects? How
much of it is spent by the government exchequer? What are the typical lending rates for these
projects?

What is the sources of funding for existing pump sets? Does the farmer take loans from banks or
does government provides subsidy/ financing for the same?

Whether any financial assistance is available in the country to support SWPS programme

If financial assistance is available, what is the pattern and model of implementation?

What could be the modality of implementing the programme if there is no financial assistance
available by the government?

Which are the financial institutions/banks active in the area of SWPS implementation?

Any international cooperation available for financing of SWPS/solar projects?

Any Foundations/ Non-Government Organizations active in the country to support the
SWPS/solar programme?
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. Existing ecosystem for solar pumps

Has there been prior pilot projects implemented for solar pumps in the country? If yes, how has been
the experience/ challenge etc.?

What is the estimated utilization of solar pumps by farmers practicing subsistence farming?

What is the level of theft/ security for solar technology in general and solar pumps in particular?

What is the custom/import duties/ taxes on various solar pump components?

What are the requirements from international/ national solar pump suppliers to do business in the
country? s there any mandatory requirement of setting up of project office for solar pump supplier?

Which are existing solar pump suppliers in the country?

What is the general awareness levels of the farmers regarding solar technology in general and solar
pumping technology in particular?

What are the views of the state on implementation of solar pumps programme and possible business
models?

. Project feasibility

What are the prevalent interest rate for RE projects in the country?

What is the cost of diesel pump per HP?

What is the cost of diesel?

What are the living expense of the farmer (as a % of crop revenue)?

What is the month on month crop water requirement?

How many days in a year does a farmer typically use a pump set?
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. Project implementation

What are the required timelines for delivery of solar pumps?

e What is the implementation plan for solar pumps including agency to be involved, human resource
capabilities, training requirements, phase wise implementation etc.

o Have the sites been identified for solar pump implementation? If yes, can these be shared on the
map?

e What are the areas where ISA can facilitate the implementation of solar pumps?

8. Others

Any other information the country would like to share that shall facilitate the implementation of solar
pumps?
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SECRETARIAT
INTERNATIONAL SOLAR ALLIANCE
GURUGRAM
INDIA

INFORMATION SHEET FOR IMPLEMENTING ROOFTOP SOLAR

A) GENERAL DATA

SR.NO.

INFORMATION SOUGHT FROM MEMBER COUNTRY

DETAILS

1

(1) Name of the Agency Coordinating Rooftop Solar Programme in
Member Country
(1) Contact Person
(a) Name
(b) Whatsapp/mobile no
(c) Email
(d) Address

Energy Scenario:

(1) Installed Capacity(MW)
(a) Thermal
(b) Hydro
(c) Solar/wind/other RE
(d) Solar PV rooftop capacity

(i1) Yearly energy generation (in Million Units) and percentage of
RE in total Energy Generation

(iii)  Demand growth pattern for the last five years for various
category of consumers

(iv) (a) Domestic

(v) (b) Industrial

(vi) (c) commercial

(OS]

Renewable Energy Policy and enabling provision for Solar power (Rooftop)

National Solar targets with timelines

Solar Rooftop Programme under implementation , if any

Tax on different components used in solar PV rooftop plants
(a) Solar PV modules
(b) Structure
(c) Inverters
(d) Batteries
(e) Electric wiring (cables)
(f) Installation services)

Any Financial/Fiscal incentives for promoting Rooftop Solar like custom
duty/VAT/Income tax exemptions or Accelerated depreciation etc.

Net Metering policy and Grid Integration Regulation for Solar Rooftop*

Electricity Tariff rates for various categories of Consumers
(a) Industrial
(b) Commercial
(¢) Domestic
(d) Agriculture

Average grid availability ( number of supply hours for various category of
consumers)
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(a) Industrial
(b) Commercial
(c¢) Domestic
(d) Agriculture

8 Whether there is any Regulated Benchmark cost of Rooftop Solar PV
system?

0 Is there any Feed in Tariff for Rooftop solar? If yes, please share details

10 Indicative list of Local supplier/EPC companies with contact details

12 List of financing agencies (Banks and other institutions active in the
country)

13 List of skill development/training programs if any?

Name & Signature

Dated:

B) SITE SPECIFIC DATA:

SR.NO.

INFORMATION SOUGHT

DETAILS

1

List of Buildings identified for Rooftop solar (category
wise)
(Government/Industrial/Commercial/Institutional)

2 Name, address and contact details of each Building/ site
owner
B Clear shadow free area available for Rooftop
installation in each building(In Sq.Meter)
4 Present source of electricity(grid, DG set, solar etc)
5 Connected load and voltage level
6 Annual average electricity consumption in MU (month
wise)
7 Overall energy consumption per year in MU of each
identified building:
1. From electricity grid
2. From back up options like DG set----------------
8 Type of roof structure

RCC

Asbestos

Tin shed

Others (Please specify)

Orientation and tilit of the roof:
1. Flat roof
2. Slant
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Name & signature

Dated:

Reference Documents:

1) English version of the report may please be provided.

2) Please attach the Annual Reports of the preceding 3 years of the Energy/ Ministry concerned
3) Please attach Energy/ Electricity reports of Multilateral Agencies, Consultants etc.

4) *Please attach Policy and Regulatory documents related to Power and Solar in particular.

5) Contract documents like PPA used, if any

6) Details of Technical Standards followed, if any
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