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Abbreviations

AC Alternating Current
ADB Asian Development Bank
BDT Bangladeshi Taka
BOAD West African Development Bank
COVID-19 Coronavirus Disease of 2019
DC Direct Current
DFID Department for International Development
DISCOM Distribution Companies
ECOWAS Economic Community of West African States
FCFA Western African CFA Franc
GEF Global Environment Facility
Glz German Agency for International Cooperation
GOGLA Global Off-Grid Lighting Association
GPOBA Global Partnership on Output-Based Aid
IDB International Development Bank
IDCOL Infrastructure Development Company Limited
IEC International Electrotechnical Commission
IEC TS International Electrotechnical Commission Technical Standard
IFC International Finance Corporation
INR Indian Rupee
ISA International Solar Alliance
IT Information Technology
JICA Japan International Cooperation Agency
KFW Kreditanstalt Fuer Wiederaufbau, German state-owned bank
KOSAP Kenya Off-grid Solar Access Project
KST KOSAP Service Territories
LED Light Emitting Diode
LiFePO4 Lithium Iron Phosphate
MSCF Market Scale-up Challenge Fund
MSMFE Mirra Small and Madiiim Fnternricac
I REA-PMU Rural Electrification Agency-Project Management Unit
REC Rural Electrification Corporation
RERA Renewable Energy for Rural Areas
RET Renewable Energy Technology
ROGEAP Regional Off-Grid Electrification Access Project
SELCO Solar Electric Light Company
SHS Solar Home System/Solar Home Systems
SSAAU Scaling Solar Application for Agricultural Use
SSP SHS Service Providers
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According to the World Bank Database (2019), around 10% of the total world population do not
have electricity access . Of the 10% population lacking access, approximately 600 million
people (79%) belona from Sub Saharan Africa alone.
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Figure 1 A typical SHS kit
(Image Source: https://www.researchgate.net/figure/Fig-1-A-small-DC-Solar-Home-System_fig1_324199648)

Working of a Solar Home System

A Solar PV module consist of an inter-connected string of semiconductor wafers (usually a
silicon wafer), known as solar cells. The electricity from a solar cell is generated on the
principle of Photovoltaic Effect (PV), i.e., when sunlight falls on the solar panels it gets
absorbed by the solar cells (silicon wafer) and the silicon semiconductors convert the solar
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1.2 Target beneficiaries of SHS

SHS are extremely beneficial to economically backward communities that either do not have
electricity supply at all or suffer from erratic and insufficient supply and still resort to
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v. Increased resilience in terms of energy supply

Rural population that relies mostly on fuelwood and other biomass to meet their energy
requirements and are known to spend substantial amount of time in collecting natural resources.
In communities where labor allocation is unequal, women are the ones responsible for






2. SHS prevalent in off-grid market
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As per the GOGLA Off-Grid Solar Market Report® it has been observed that sales of SHS, of
wattage more than 11 Wp, recorded sales of over 1 million in the year 2020. Around 563,000

S.No

PV module
size

10-12W

20-75W

140 - 200 W

Product features in SHS kit

e Three to four lights or light
points

e Torch

e Mobile charging/ USB points

e FMradio

e One or two bright tube lights
(400 lumens each)

e Four light bulbs with wall
switches (upgradable to up
to eight lamps)

e FMradio, TV, and torch
(optional, sold separately)

e Three USB ports to charge
multiple mobile devices
simultaneously

e 2-12 light points
¢ Portable lamp or torch
e Table fan or TV (optional)

Indicative
Price (in
USD)

~ 100

~130-350

~ 500

Battery Size

LiFePO4
33-64V
12 Ah

LiFePO4

11.1-12.8
\Y

6- 18 Ah

LiFePO4 or
Sealed
Lead Acid

12-128V
130 Ah

Power
backup

4 hours

5 —7 hours

12 hours



I IANDARDO

APPLICABLE TO SHS

N

SRR e i e e e 0 .



Solar Home Systems” ®Y

3. Standards applicable to SHS

In June 2020, the International Electrotechnical Commission (IEC) published quality standards
for pico-products and SHS kits up to 350 Wp. The Technical Standard IEC 62257-9-8 is largely
built on the standards framed by Lighting Global Quality Standards.

Table 2 IEC Standards for SHS Components

S.No. Component Standard

e |EC61215-1:2016
e |EC61730-1: 2016
e |EC61730-2: 2016

1. Solar PV Module

2. Battery e |EC 62133-2: 2017
e |EC61427-1: 2013

3 White LED Lamps e IEC 62612
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4. International Initiatives

4.1 International Finance Corporation (IFC) World Bank Group’s Lighting Global

electricity needs. More than 44.5 million quality verified products have been sold through
Lighting Global since 2009 and 44.5 million metric tons of carbon-dioxide equivalent (CO2e)
have been avoided due to the use of quality verified products instead of fuel-based alternatives.

BT %
oAl N Cei®

59 Million!! 8.3 Million®?! 44.5 Million

People are currently meeting their Additional people are now meeting Off-grid solar products meeting
basic energy needs with Lighting their basic energy needs with Lighting Lighting Global Quality
Global quality verified products in low Global quality verified products since Srandhack lave hes sl sincs
and middle-income countries the last six months

our program started in 2009

44.5 Million ¥ 57
Total MT. of CO2e avoided since 2009 Low and middle-income countries around the
The equivalent of taking 9,611,231 cars off the road for a year globe have Lighting Global quality verified

products for sale
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4.2 The USAID — Power Africa SHS Kickstarter program

The USAID - Power Africa SHS kickstarter program is designed to catalyze and stimulate the
market in the short term over 3 years (2019 — 2021). The program in its initial stage, is planned
to target the 85% of Malawian households which are currently living without electricity. Power
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participatory and demand-led promotion of decentralised RE.
ii. Strengthening the private sector with innovative business models and technologies.
iii. Improving the access to finance for businesses and end-users to purchase and market
energy products and services
® https://www.giz.de/en/worldwide/73840.html
Picture Source: https://www.nigeriaelectricityhub.com/2019/05/15/innovating-rural-electrification-in-uganda/
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4.4 Regional Off-Grid Electrification Access Project (ROGEAP)

The Regional Off-Grid Electricity Access Project (ROGEAP) — previously known as the Regional
Off-Grid Electrification Project (ROGEP)® — was launched as the pilot programme (Lighting
Africa) of Lighting Global by the World Bank Group. The project aims to increase access to
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5. Guidelines on choosing the right SHS

With the expansion of several off-grid system suppliers, choosing the right type of Solar Home
System can become complicated especially for those who are not aware about the system. Lack
of knowledae and awareness amona the rural households also hinder the arowth of solar PV in

products usually do not come with a 25-year performance warrant, and do not provide power
backup for hours as offered by their high-quality certified counterparts. These SHS cost usually
lower than the standard market price, making them financially attractive. A beneficiary should
not opt for price over quality, because there could be chances where the supplier may not be
offering a quality certified SHS.

Assess the
basic energy
requirements

Get SHS from
certified
installer

Choosing an SHS

Understand
payment
method and
financing
options Always select
quality products
and performance
warranty

Be wary of
sub-standard
products

Figure 4 Guidelines to choose the right SHS

iv. Select quality certified SHS
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v. Understand payment method and financing options

As discussed in the earlier sections, the average cost of a quality certified medium sized SHS
is typically around 300 USD, which might raise the challenge associated with upfront payment
by many benef|C|ar|es from rural households. To address the challenge of affordab|I|ty, many
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6. Installation, and maintenance of SHS

The most ideal location for the installation of solar PV panels is a shadow free site that receives
maximum sunlight for maximum number of sunlight hours in a day.

- __ _n Y S T [ R I - SR ) N T R [}

to solar panels. One must ensure that all mains are switched off during this process to avoid any
accidents to the personnel during the wiring installation.

1. Set up support/ 2. Install Solar 3. Wire the Solar

mounting
i Panel Panels

5. Connect Charge 6. Connect the
Controller and System to the
Solar Battery consumer unit

4. Install Charge
Controller
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5. Connect Charge Controller and Solar Battery

The next step is to connect the charge controller to the solar battery. A charge controller is
installed to protect the batteries from overcharging. Make sure that the positive and negative
terminals of the charge controller and batteries are properly connected. The batteries are

Maintenance of a Solar Home System

Solar PV panels require very little maintenance. However, inspection may be done by a
professional occasionally to check for any operational or safety related issues. It is important that
the panels are kept clean since dust particles may hamper their efficiency to absorb the solar
radiation. Therefore, frequent cleaning of the panels is necessary.

Lo
—— O

&

A normal garden hose can be used to wash the panels; yet one must keep water away from

electrical components of the system. Ideally a solar panel should do cleaned twice a day, however

it is acceptable to do it once in two days.




\VUHRHRENIT HUAVDBLUURNOS FNANVMIFERING

GROWTH OF SHS TECHNOLOGY
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Picture Source: https://gh. ambafranceorg/Gaakukorpe -community-in-the-Volta-region-benefits-from-solar-energy-project
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7. Current roadblocks hampering growth of SHS technology

There are several challenges that are hampering the popularity of the SHS among rural
consumers. Some of the challenges are listed below:
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8. Best practices
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The case studies will be pivotal in understanding the barriers for adoption of SHS in different regions.

8 1 Kenva- Mwanaaza Machinani Scheme

the target beneficiaries is ensured by allowing the households to pay for the systems over time

through easy monthly installments.

EXPECTED RESULTS BY 2023:

o 9 _‘Q',)’_
Qy@ Y
1,272,525 1097 9.6MW

people provided with community facilities provided renewable energy

roved with new or improved generation capacity

electricity service

250,000 784 207 . 150,000 380 = 106

Solar System i Health Facilites | Secondaryand | Clean Cooking Solar Pumping i Public Offices
Homes § i Tertiary Education Devices Systems

Institution

8Solar home energy scheme brings power to poor people in rural Kenya | Energy 4 Impact
Picture Source: https://www.lightingafrica.org/wp-content/uploads/2018/12/KOSAP-1-pager.pdf

Page | 24
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8.2.1 KOSAP Solar Debt Facility

The Solar Debt Facility brings about a total of USD 30 Million to support ongoing solar operator
growth in the KOSAP Service Territories (KST). The debt facility addresses the working capital
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Role th h the value chain

Kit financing Distribution and Sales and

& marketing

A

* Self and debt * Kitimport i = Self marketing * Monitoring of
financing from  * Manag | of prod pay
the monitoringand | * Agent from p
— parent payment of g b ies and
pany i to | withsales * Partial defective
Private -~ commercial POSs i incentives P of p
operator banks i risk of payment : * Project Cizo
— financial f default technician
backers : training in
i particular
products
© - Logistics |+ Public @ Mobile payments | = Solar © Ssupport for one
— POSs i awareness via different academies and or more
campaign about P microfinance
i thekits included on the training bodies via a
* Faciltated - @ Training and same domestic | * Network of local credit line
Goveri- import methods | ™ g ooy of sales platform technicians © credit office fed
ment inter- andprocedures (e E :’:‘f training in m;::dw
vention | o Provision of ituse use
market data o Lwe! ‘

Figure 6 Role of private and public sector in Togo's CIZO Programme
(Image source: https://www.lightingglobal.org/wp-content/uploads/2018/12/Togo-Electrification-Strategy-Short-EN-Final.pdf)

8.4 Bangladesh’s Solar Home System (SHS) program
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Suppiliers = ,| Dtanuarus
Seeks approval . Committee

Supply Pay for
Equipment | | Equipment

Applies Provide grant & loan

PO Selection <«———— -
{ Committee “Select POs - NGO/PO

Seeks grant & loan

o
&° Sells SHS | | Pay down- sgfmt,,ﬁ
o® & provide payment & :
& service | | installment credit
?©
Operations
Committee Household Donors

Figure 7 Implementation model of IDCOL's SHS Programme
(Image source: https://esmap.org/sites/esmap.org/files/ESMAP_SAR_EAP_Renewable_Energy_Resource_Mapping_Islam.pdf)

12 https://idcol.org/home/solar#: ~:text=IDCOL % 20started %20the % 20SHS % 20program %20in % 20January % 202003, electricity %
20for%20all%20citizens %200f%20Bangladesh%20by%202021
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Implementing Model

Under the Saubhagya Scheme, SHS of 200 to 300 Wp (with battery bank) with a maximum of 5
LED lights, 1 DC Fan, 1 DC power plug etc. are provided to un-electrified households located
in remote and inaccessible villages/habitations along with the provision of Repair and

8.7 Nigeria Electrification Project (NEP) SHS Component

Nigeria Electrification Project (NEP) SHS component'” aims to help capable solar providers
reach more rapidly underserved Nigerian households and micro enterprises (MSMEs) and
provide access to better energy services at lower cost than their current service.

Target beneficiaries
The target benef|C|ar|es are those that lack connection to energy services and do not expect a

AArmmAAtiA~ im A dmaAal mAamrmmAar Ar AffAr frAanma TmrAllAllA AnA AV AR ARLIA mALTAr AW A AA A~

® https://www.recindia.nic.in/saubhagya

6 As per Ministry of Home affairs, 11 states namely, Arunachal Pradesh, Assam, Himachal Pradesh, Jammu & Kashmir, Manipur,
Meghalaya, Mizoram, Nagaland, Sikkim, Tripura, and Uttarakhand are granted special category status.

7 https://rea.gov.ng/solarhomesystems/
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8.7.2Market Scale-up Challenge Fund (MSCF)

The MSCF offers up-front grants to a small number of strongest and most capable solar
providers, paid against robust business plan milestones and co-funding requirements, to
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9. Way Forward

International Solar Alliance (ISA) can assist the member countries in mitigating the challenge
associated with energy access in off-grid areas through promotion of Solar Home Systems

/22l Taly —

reaucing tne price or SHY IN 1arget areas.
¢ Implementation

I1l. De-risking of investments

¢ |SA shall facilitate affordable finance for Solar Home System to attract private sector players
to invest.

¢ |SA can assist in shortlisting of viable business model options for project implementation.

IV. Institutional and capacity building



