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ENERGY STORAGE: POWE R i

Drivers and levers for accelerating uptake in the African Market

Solar and Storage: Working together

Drivers of Energy Storage Uptake

Levers for unlocking energy storage markets

Way forward
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Solar and Storage — the chicken or the egg?

- Falling Solar Prices - Falling battery prices
- GHG Reduction Commitments Globally - Intermittency of Solar

- Electricity Tariffs p

% - Load Shedding

-  Return on Investment - Grid Constraints
- Financing opportunities Africa and South Africa
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Around R270 billion — value of the green hydrogen
pipeline being developed as part of the Green Hydrogen
Strategy for the Northern Cape.

SONA 2022:
500MW of battery storage for which requests for proposals will
be released later this year

CITY OF CAPE TOWN 2022:
Request for proposals for 320MW of solar and storage released
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Using Energy Storage to address the
intermittency of renewables

Time-shift benefits of energy storage
------------------------------------------------------------------------------------------------------- * Energy storage assists in the

35,000 Load (MW) role of balancing the
electricity grid particularly the

30,000 intermittency of renewables

* Grid scale battery storage can
quickly com online assisting
with time shifting, spinning
reserve, frequency regulation
and load following
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Energy Storage can increase the
existing transmission and distribution Advances in renewable energy POWER
equipment and eliminate the need for
expensive T & D additions

YA

could make it cheaper to generate
your own power than buying it

Transmission Distribution .
E'—: Operator QOperator fro mt h € gri d .
! oo = ',"- ! o 3
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; " 5 i . . .
if | (Residential EEE ' buy and even share electricity with
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ntarmits oo structure builds grids from the
ntermittenc Supply .
smoothingy """""" Communication Line bottom up, instead of from the top
down.

Benefits of Energy Storage in the Grid
* Deferral of the construction of new distribution lines, transformers, capacitors banks, substations ORGANISED BY

* Transmission line stability preventing possible system failure
* Increasing power quality of the service which would result in protection of customer equipment
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‘South Aican Photovaltaic Industry Assaciation
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Drivers for the uptake of

energy storage in Africa
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Driver 1: Raw Materials

Battery energy storage system costs (annual average, $/kWh)

2019 ' 2020

About

R3.50/kwh

2018 2021 2022 2023
=== Battery module s PCS === Balance of plant Battery module (previous forecast, July 2021)
Mote: System costs based on four-hour LFP Li-ion battery energy storage system in the United States. PCS = power conversion system.
Source: IHS Markit © 2022 IHS Markit
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Lithium-ion (Li-ion) batter¥ prices have increased by 10—
20% in the later months of 2021, impacted by a wide
range of both global and industry-specific factors:

* A surge in raw material prices across the board, with
all metals’ prices rising significantly throughout 2021

* Greater demand for LFP batteries from the .
automotive industry as the technology is increasingly
adopted in lower cost, shorter range EVs |

* Short supply exacerbating the relative lack of
purchasing power of energy storage system
Integrators

* Geographic concentration of LFP supply in China -
making it particularly vulnerable to high costs and
disruption to logistics

%ige declines are not predicted to resume again until
4_
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Driver 2: User Grid Access

* Rural electrification
* Constrained systems

* Load shedding
e Load reduction
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Driver 3: Generator Grid Access

* Ability of the TDP to deliver the IRP?
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Will the TDP implementation unlock capacity for the IRP
20197

® Eskom

Only adds ~6GW - Still short and need the

765kV which only comes 2037!

Between 2031 — 2037 an additional 10GW coal to be
decommissioned requiring ~30GW RE integration

MOOKOD! - UMTU NOZL 400kV LINE -

BOUNDARY - OLIEN NO1 400kV LINE

7 No CROSS
oo . ( U 1 ) BOUNDARY

¢ - JUNQ NO1 765kV LINE -
< MERCURY - MOOKODI NO1 765kV LINE Strengthenlng
till beyond 2031

HYDRA - KRONOS NO1 400KV LINE
ARIES - KRONOS NO1 400KV LINE 2029
FERRUM - MOOKODI NO2 400kV LINE

ARIES - UMTU NO2 765kV LINE

| - UMTU NO1 765kV LINE

Thus no
additional
capacity till
beyond 2031

~ PERSEUS - ZEUS NO1 765KV LINE
GAMMA - PERSEUS NO2 765KV LINE
2032 2032 s2031
GAMMA - KAPPA NO2 765KV LINE 2032 GAMMA - GRASSRIDGE NO1 765KV LINE 2032 GAMMA - PERSEUS NOZ 765KV LINE [ —
KappA- OMEGANO2 765KV UINE [NBOSEIIN | | capinaa - GrAsSRIDGE NO2 785KV LINE 2032
T
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Driver 4. Electricity Tariffs

Average tariff
[ZARc/kWh]
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2 @ L L *
interconnected Ramp-up of large coal unit sizes Surplus capacity New-build programme
RSA grid
~— Ave. tariff (real, 2018) [l Annual increase -+ Ave. tariff, expected (real, 2018)
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Levers to enable the
uptake of energy storage
in Africa



Lever 1: Policy

TDP

- * Electricity regulation act
ansmission Developmé . o .
Plan e Electricity Pricing Policy —

———————————————————————— —

* Renewable Energy Master Plan

IRP

Integrated Resource Plan

Integrated Energy Plan

National Development Plan

= Eskom

National Planning
__ Commission in the
Office of the

INPARTNERSHIP WITH POWERED BY
SOLAR
POWER S"PVIA

EEEEEE

Presidency

SUPPORTED BY

£ RMB

Policy MUST be:

Enabling
Straight Forward
Agile for fast changing world

Integrated across technologies and govt
ministries

Policy MUST NOT be:

— Department Contradictory
Limiting
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Lever 2: Localisation
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Africa will be a major consumer market going forward

The world's population will rise to 10.9bn by 2100, with most of
the growth driven by Africa

75m Oceania
491m North America
630m Europe

Latin America
in2020 and Caribbean

10 billion

7.9 billion people

4.28bn Africa

4.72bn Asia

1950 1975 2000 2025 2050 2075 2100
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The populations of more than half of Africa’s 54 nations
will double — or more — by 2050,

40% of all Africans are children under the age of 14
and in most African countries the median age is below
20.

40% of all children born worldwide by 2050

ORGANISED BY
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https://population.un.org/wpp/DataQuery/

The Role of Cobalt in the DRC

WORLD COBATRESERVES FEEDING A GLOBAL HUNGER FOR BATTERIES

CONGOD DRC AUSTRALIA
49.3% 16.99% Cobalt is a key component in lithium-ion batteries, helping to provide high energy density and stability. Soaring demand for
smartphones, tablets, and now electric vehicles has caused the price of cobalt to spike. The DRC remains the biggest source of
the mineral. But concerns about the country’s labor conditions are pushing companies to explore elsewhere for the commodity.
150000
DRC Cobalt Production (Mt
-
100000 Mx /

1Year

'__\ Jul 27,2021
Cobalt Price Trend

' EI?.IDE% 50000 / V N
4

REST OF J

THEWORLD  ZAMBIA PHILIPPINES

18.1% 3.8% 3.9% | |
SOURCES: BLOOMBERG; BP 0 2010 o1 020 025

* Western abhorrence to cobalt mining practices has put pressure on innovators to find ways to make clean
energy batteries without cobalt.

Manufacturers like Samsung and Panasonic and car makers like Tesla are embracing cobalt-free batteries



https://www.nytimes.com/2021/11/29/world/congo-cobalt-albert-yuma-mulimbi.html
https://www.cnbc.com/2021/11/17/samsung-panasonic-and-tesla-embracing-cobalt-free-batteries-.html

World Mine Production and Reserves:

Global Platinum Players T, I,

United States 13,600 14,000 3,980 4,100 900,000
Canada 17,000 17,000 9,500 9,500 310,000
Russia 85,200 85,000 21,800 21,000 3,900,000
South Africa 86,800 68,000 143,000 110,000 63,000,000
Zimbabwe 12,000 12,000 14,000 14,000 1,200,000
Other countries 10,800 11,000 6,510 6,100 NA

World total (rounded) 225,000 210,000 199,000 160,000 69,000,000

South Africa and Russia deliver around
40% of the world’s palladium

Note falling PGM

production in South Africa South Africa’s Bushveld Complex hosts approximately
KEY FACTS AND FIGURES 8 O 0/
* Six metals, all of them silvery-white in appearance, make up the 0

suite of platinum group metals (PGMs) ‘ of PGM bearing ors

* These metals occur together in PGM-bearing ore

3.650 S 110.000




EV battery leasing trial service H EN I i O 0W|1 '

N-HOUSE FINANCE FOR BUSINESSES = -

Tax operator: buy EVs l sell battery ownership ’ lease batteries

on monthly fees

m buy EVs at lower prices (excluding the battery price)
CULTHGLEIR: T EEEY  produce ESS with used-up batteries for EV charging

Hyundai Motor: sell Kona EV to KST Mobility

P AY F A COMPLETE SOLAR SYSTEM
= IN SMALL MONTHLY PAYMENTS

Hyundai Glovis: manage battery leasing service, retrieve used-up battery

Participant LG Energy Solution: buy used-up battery, produce ESS for charging facility ,

IAGE | FULL INSTALLAT! out
Eﬁr(;rp v offgrid PV systems
== g1a oo and TVs to rural
villagers across
Africa. Customers
can buy electricity

KST Mobility: operate electric taxi service

Industry ministry: run project committee, monitor progress guarterly

Graphics by Lee Ha-yeon and Song Ji-yoon

Energy distribution firm Tata Power, in partnership with India
Smart Grid Forum and Australian technology firm Power

under a mobile-
based pay-as-you-
go model.

Ledger, has launched a first-of-its-kind peer-to-peer solar
energy trading project in Delhi
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PAYGO customer Custorner gives cash Customer sends PAYGO operator's PAYGO operator sends an Customer types
receives a remindes to a3 mabile money maoney to the PAYGO server receives SMS to the customer with a the authorization
to pay via SMS from agent, loads float onto operator via a mobile payment confmation, unique authorzation code code into the
the PAYGO operator their mobile wallet money bill pay USSD credits the customer's and the outstanding solar PAYGO product's

I menu record in the CRM lease balance user interface
, 0 P

Return to Step 1

Where the customer receives payment reminder via SMS again S ’

l ’ s
©

PAYGO product locks
after prepaid days are
used up, shutting off amount of prepaid
use of lights and days, allowing use
apphances until the of all lights and
CuStomer pays again appliances
PAYGO operator's CRM Customer types the {OPTIONAL) PAYGO
tracks ongoing authorization code into the operator's data anaiytics
payments. When PAYGO product’s user identify the customer as
customer's outstanding intesface having a good payment
solar lease balance hits record, prequalifies the
zer0, PAYGO operator PAYGO product unlocks customer for access to a PAYGO customer
sends an SMS fo the permanently, giving the product upgrade, sends an accepts upgrade
customer with one final customer access 1o light and offer via SMS and through offer, starts a new
authorization code appliances for free for the the call center

remainder of the product's life
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Way forward

Leverage the opportunities

Match products to markets

Partner for growth

African solutions for African problems

IN PARTNERSHIP WITH POWERED BY SUPPORTED BY ORGANISED BY
S®LAR R GLOBELEQ .
POWER §M;EMLA}” Q RMB o T e e o "W messe frankfurt



=

B ,
B ,
\: \
wi L \
5 '8 1
B
7 ThaN
"- vy al
) N\
B\ s
: =N X
YN
( | \ \ :
)
3

THANK YOU FOR LISTENING!

FOLLOW US ON SOCIAL MEDIA FOR SOLAR INDUSTRY UPDATES
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