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LCOE and its policy applications

A measure of the average net present cost Comparison of electricity production

of electricity generation for a generator costs by source

over its lifetime
Energy planning — core of
methodology of Least Cost
Generation Planning

Policy advocacy
and lobbing

Source: Kept analysis.
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LCOE: Historical Utility-Scale Generation Comparison
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System LCOE: method to account for integration costs
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Source: UECKERDT, F., HIRTH, L., LUDERER, G., EDENHOFER, O., System LCOE: What are the Costs of Variable Renewables, Potsdam-Institute for Climate Impact Research, Germany, 2013.
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LCOE concept is core to Least cost generation planning

(LCGP): Donor funded LCGP for Tanzania (example #1)

PSMP scenario: Meeting demand during a typical day in 2050

20

Clean Energy Transition ‘- -

in Tanzania :
Powering Sustainable Development :

. Coal Natural Gas Geothermal . Hydro Reservoir Hydro Run-of-River

Solar PV Cn-shore Wind Battery == Demand

CETT scenario: Meeting demand during a typical day in 2050

Source: Royal Norwegian Embassy, Multiconsult.
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Geothermal [l Hydro Reservoir Hydro Run-of-River
Solar PV On-shere Wind Battery — Demand

Natural gas and hydropower reservoir

Scenario

. “Unaffordabl
Limited solar generation that could leverage
the flexibility in the system n a o r a e

. N fossil fuels”
e (nuclear is usually
missing at all)

Scenario
Excess solar generation is used to cc
charge batteries Cheap green
merleri future”

Reservoirs are filled during sunny hours
and discharged during peaks and night-time

Geothermal generation can be ramped

i g oy b ... but often fails to
deliver in practice




LCGP Technical issues not addressed: “Dunkelflaute”

and dispatchable generation in Germany (example #2)
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Biomass . Coal (hard) Solar — Load

Gas A new instrument beyond LCOE is needed

Source: S&P Global Analytics, Energy-Charts.info, Kept analysis.

to justify policy level decision making



Cost-to-GDP
concept
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Cost to GDP (Real LCOE) based comparison

of generation sources

Least cost generation
planning

Economic and GDP
planning

Least cost to GDP
concept

Source: IEA, IAEA, NEA, NREL, Lazard, Kept analysis.
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Cost to GDP — new concept of energy planning

RealLCOE cost share of imports within LCOE comprising
New integral Imported fuel, equipment and services,

electricity cost metric adversely impacting GDP
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New Just: Paths to Affordable
Energy Transition in Eastern
and Southern Africa

Analytical report

kept
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Scale of challenge

Transition paths

Role of energy sources

Climate impact

Affordability

Manageability of Transition

Egypt, EAR, SAR, South Africa
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RealLCOE and System costs by technology and region

USD/MWh
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Local Content impact on RealLCOE in a country

Solar 21%
Wind 22%
Hydro 48%
Nuclear
Gas 16%

Coal 82%

Source: Kept analysis.

43%

46%

Assumed 100% local fuel

60%

67%

Technology &
personal
driven

Fuel

-

reference values

with up to 70% possible




Cost-to-GDP method for embarking courtiers

real full costs
for national GDP (“capital leakage™)

nuclear with decision makers

Source: “Scalling Success. Navigating the Future of Small Modular Reactors in Competitive Global Low-Carbon Energy Markets”, NNWI, 2023.
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Example #1. SMR cost benchmarking by method

SMRs are defined as nuclear reactors with
a maximum output of 300 Megawatt electric
(MWe) for generating electricity.

Source: “Scalling Success. Navigating the Future of Small Modular Reactors in Competitive Global Low-Carbon Energy Markets”, NNWI, 2023.
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‘Generic’ SMR LCOE sensitivity to Cost of Capital

SMR
(example)
119 $/MWh
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Example #1. SMR cost benchmarking by method
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Source: Kept analysis.
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Cost-to-GDP concept

Example #2: Estimation of cost localization value kept
(equipment + construction + operation + fuel + finance + people)

\| Generation costs by method

Example for nuclear generation (SMR) in the Country X (equipment importer)

System LCOE Real LCOE
(Energy based) (Cost-to-GDP / econometric)
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*Project specific potential for full exploration of local supply chain, including fuel, employees, construction and installation, service and capital.

Source: Kept analysis.
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Example #2: Estimation of cost localization value
(equipment + construction + operation + fuel + finance + people)

25% 33%

Min v Y Max

. 1 1
\ I

E:)SV\FI)::Chable Coal % 22%
Gas % 16%

Non-dispatchable wind W////////% 2L
e Solar W/////% o
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Fuel & Tech
Importing Countries

Localization impact on GDP
for nuclear generation

25% Break even level

>330/ Positive impact*

* by GDP Multiplier Range 3-4

Source: “New Just: Paths to Affordable Energy Transition in Eastern and Southern Africa”, Analytical study, Kept, 2024.
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Summary

cost assessment and policy advocacy method

approach (RealLCOE):

Objectively takes into account according to
the ; the specifics of developing countries
technology expenditures
for complex systems
integration costs

the share of local content with decision makers

Source: Kept analysis.
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PS: There are no rich countries with low electricity

consumption
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Source: AEP, IEA, World Bank, Kept analysis. Note: *Eastern and Southern Africa (ESA) not including South Africa and Egypt

© 2024 JSC “Kept”. All rights reserved

Sub-Saharan Africa
Indonesia, India
South Africa

China

Russia

G7 (average)

USA

~200 KWh
~1,000 kWh
3,500 kWh

5,900 kWh =
7,300 kWh
8,300 kWh
14,000 kWh
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About Kept

Power Analytics — consulting engineer’s team

An audit and advisory firm working in Russia for Power market Sectoral development
analysis plans

(“KPMG Russia and CIS” before 2022)

Feasibility studies Transaction advice
of Russia and Belarus
* Russia » East & South Africa
* Central Asia « South Asia WWW.KEPL.IU

Employing together

South Caucasus * Middle East
Balkans
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The information contained herein is of a general nature and is not intended to address the circumstances of any particular individual or entity. Although we endeavor to provide accurate and timely information, there can

be no guarantee that such information is accurate as of the date it is received or that it will continue to be accurate in the future. No one should act on such information without appropriate professional advice after a
thorough examination of the particular situation.

Some or all of the services described herein may not be permissible for audit clients and their affiliates or related entities.
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