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1. ESKOM BATTERY STORAGE PROGRAMME
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Eskom Renewables Support Project: History Current Status
AfDB and WB are Currently the Confirmed Financiers Supporting Eskom Battery Storage Program

in 2011:
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Project Objectives
“Facilitate accelerated
development of large
scale

renewable energy
capacity in support of
the long-term carbon
mitigation strategy of
South Africa.”

Project Indicators

e Direct GHG
emissions avoided
under the Project

* Energy supply from
renewable sources

e CTF Leveraged
financing under the
project

Sere Wind / « 100 MW wind farm Operational
(100 MW) - since March 2015

« Performance above target
e 260 GWhly generated
* 0.238 MtCO, eq. offset

-/

Kiwano CSP

Non-responsive bids (Jan 2017)
End of CSP plant procurement (Aug 2017)

(100 MW) NP x

Eskom proposed alternative (Oct 2017)
8 month joint due diligence (Mar 2018)
1 Eskom Mgt endorsed alternative (Sep 2018)
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Proposed Alternative : Eskom Battery Storage Program

= WB and AfDB endorsed Program
Same Development Objectives
: 4 Same Target Values
@ I Clean Energy Integration
REIPPP Private Sector Investment Leverage
] High Transformational Potential

~ $4,500m / 2,300 MW
(Private Sector Investment, REIPP rounds 3.5 and 4)



Eskom Battery Storage Program Synopsis

Eskom Sere Wind REIPPP Round 3.5 REIPPP Round 4 Eskom distributed
(Multidonors financed) (Private sector) (Private sector) PV
O C —8 ® (Eskom financed)
—o/ N -—.\
l\ 7S I
415 MW 676 MW
100 MW 200 MW Solar PV Wind
wind Solar CSP 60 MW
| Selected sites for battery storage | Solar PV
Storage of existing Sere l
Wind equivalent Storage of REIPPP
capacity equwalent capacity
Min. 53 ktCO2 Min. 212 ktCO2

offset yearly offset yearly

TL — @ 60 MW of Eskom PV
2020 — @ . capacity

Storage of REIPPP
equivalent capacity v

Min. 133 ktCO2 Min. 80 ktCO2
offset vearly offset yearly

2021 —

................................................ 41
Clean Displaced integration - Intermittency Mitigated . » _ .
Energy Curtailment Avoided - Displaced energy - Intermittency Mitigated - Intermittency Mitigated
Enabled - Grid investment deferral - Displaced energy - Displaced energy
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Eskom Commitment and Preparedness for its Battery Storage Program
—

Eskom Demonstrated Commitment to the Project

« Eskom’s Group Capital executives endorsed battery storage program as a strategic capital expenditure
Eskom’s Board IFC endorsed battery storage program, releasing budget for preparation

Early on, Eskom has obtained PPPFA exemption related to battery storage, to use WB Procurement Guidelines,
that AfDB will also apply for this project.

Eskom and Government signed REIPPPs power purchase agreements linked to battery storage (April 4, 2018)
Eskom recruited a Technical Advisor expert in energy storage systems for the project detailed engineering

Power Sector and Government Commitment to the Project

« Eskom’s Corporate Plan endorses battery storage as technology of choice for the utility

e Battery systems connection standards added in South Africa’s grid code

* Regulatory / Environmental frameworks for Eskom’s battery storage assets to pave the way for further projects
« Ambitious targets for battery technology now in South Africa’s draft electricity masterplan

Technical experience and readiness

« Eskom has a long expertise in operating optimally pumped-hydro storage, to displace power from baseload to
peak demand

« Eskom Research Center running a battery storage testing facility since 2016, conducted experiments on solid
and flow batteries.
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Beyond The Eskom Program, a Transformational Potential

Demonstration effect of battery technology as THE tool for countries in Energy Transition

Utility perspective

 From a ‘traditional’ electricity producer to a modern energy manager

e With incoming 2,330 MW of Wind and Solar IPPs by 2021, good timing to acquire tools and skills for SA’s energy
transition to a cleaner mix

e Lessons from large-scale battery program useful to better integrate future decentralized / rooftop solar capacity

* More flexibility and more dispatchable clean energy thanks to the batteries, allowing to decommission old coal plants

South Africa perspective

e In a period of economy recovery, reliability of electricity supply is critical to attract private investment (industry,
manufacturing)

» Scale up of battery technology in power sector to complement rapid expansion of variable renewable energy

 Integration and industrialisation in the battery storage value chain (mining, manufacturing, operation) feasible in
South Africa

Africa region and Global perspective

e Over 5,000MW electrochemical batteries in operation worldwide, But NO battery connected to the grid in all Africa

« Demonstration effect in South Africa will enable variable renewable energy to expand faster in Africa, and in low income countries.

e Largest WB and AfDB operation on battery storage, mostly funded by CTF, this flagship project could serve as reference for many
others.



(almost) Live from the UN Climate Summit — 24 September 2019

Battery Storage seen as the best way to fast track transition to Clean Energy Globally

Support to Renewable Energy and Battery Storage in Low and Middle Income Countries

e Climate Finance : 9 Multilateral Development Banks commit to raise $175bn annually by 2025
e« UK Commits $250m to the Climate Investment Fund’s Global Energy Storage Program
* Release of the WEF — Global Battery Alliance insight report on Battery Value Chain Scale up by 2030 :

) —C——0—®r

Raw material Raw material Cell
mining refining Active materials production Recycling
5-40x 14x 15X 19X 1%

South Africa (SA) President Statement at UN Climate Summit

e SA’s electricity masterplan (2030 IRP) “will be soon finalized”, with targets on battery capacity.
e A $11bn climate finance facility “is being developed”, to support SA’s just energy transition
e Call for investment in minerals extraction, and for “a large share of the value chain” in SA.
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World Bank Group Global Program For Accelerating Battery Storage Deployment

—

e Battery Storage is key to accomplishing 2°C and SDG7, but battery market Is
nascent.

« WBG is already an important player in the battery market: 0.75GWh out of
5GWh deployed in developing countries

 WBG has a strong experience in demonstrating and scaling-up emerging
technologies (CSP, Geothermal, Mini-grids, Off-grid Solar)

e Since September 2018, WBG plans to mobilize concessional climate finance
and leverage commercial capital to accelerate deployment of sustainable
battery systems.

$1b of Investment support for battery projects

»

R&D and policy support

Concessional

Climate Finance
&

$1b IBRD/IDA/IFC

Leveraging $3.3b 17.5 GWh battery * Global Think Tank
from the private investment by 2025 «  Sustainable battery

sector (grid-tied & distributed) regulations




The Energy Storage Partnership (ESP), a Global Think Tank to Support
Market Development

e Launched in May 2019, the ESP will foster international cooperation on:

- Technology Researh Development & Demonstration, Applications;
- System Integration and Planning Tools;

- Enabling Infrastructure (communication technologies, EMS); and
- Policies, Regulation and Procurement for energy Storage.

e ESP will complement WBG’s $1 billion battery storage investment programme,
and help raising $1 billion in concessional finance.

e« ESP intends to be a technology neutral platform to connect stakeholders, share
experiences, and bring new technological and regulatory solutions and business
models to developing countries.

« ESP Objectives:

- Contribute to expand global market - and accelerate cost reduction for energy storage;
- Help developing countries to have a leadership role in technology improvements;
- Enable Renewable energy development in developing countries.



ESP As a Catalyzer of Storage Projects in Developing Countries

Developing Country- Multilateral

. level )
countries Energy cooperation

Storage
Associations

Global ESA

European
Battery
Alliance

Research
institutions

European
Investme
nt Bank

Multinationa
firms
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Development
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Project financing



29 Confirmed ESP Partners

New International Partnership Established to Increase the Use of Energy Storage in Developing Countries
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