Climate Adaptation in the Kenyan
Power System

Bryan G. Micheni, :
Engineer, The Kenya Power and Lighting Company

21 May, 2025

Kenya Power



OVERVIEW OF KENYA POWER BUSINESS

Operating Workforce Energy Supply
Reach Total of 10,535 engaged Total purchased energy
staff across all sectors of 13,684.63 GWh, with
Presence across 8
o _ _ of the company renewable energy
administrative regions : :
4 all the 47 _ business sources making up
and all the 4/ counties 79.89% of the installed
of Kenya .
capacity
Government
_ Customer Base Asset Base
Shareholdlng 9,852,432 customers as KES 385 Bn - and
50.1% shareholding by of now, with an growing

the Government of expanding base
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EFFECTS OF CLIMATE CHANGE IN KENYA

e Temperature trends from 1979 to 2024 shows
correlation with global trends.

« 2024 noted as the warmest year on record A avi

o Extreme rainfall events noted from cumulative st [N T ,
5-day rainfall (Rx5day) Y |

e Above-average rainfall noted, ranging from 111% asl _ J
to 200% of the long-term mean |
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DIRECT IMPACTS TO ELECTRICAL
INFRASTRUCTURE AND SECURITY

OF SUPPLY

Effects of Unreliable Rainfall

e Disruption of prevailing rainfall regimes

Effects of Heavy Rainfall

e Damage to transmission and distribution

infrastructure: o Rain failures experienced over the
o Caused by floods, landslides and past few seasons, with dams being
storms mixed-use

o Hydrological cascade management
uncertainty prevents optimal
utilization

o |ncreased power supply unreliability

o CAIDIrose from 2.24 in 2022/23 to
2.26 in 2023/24

o SAIFl rose from 44.9 to 47.5 during
the same periods

e Impacts on power generation
infrastructure:

o |Increased risk of dam damage and
rupture noted

o Generator flooding

electricity cost

o Reduced power quality and increased

Effects of Temperature
Variations

e Transmission line impacts
o |ncreased temperatures lead to line
derating
o Higher demand due to increased
cooling needs and more cooling days
o Lower temperatures during cold days
allow for higher loading
e |Impacts on generating plants
o |Impacts on prevailing winds most
noticeable
o Reduction in wind farm capacity
factors (LTWP: from 62.09% in 2019 to
55.03% as achieved so far in 2025)

Kenya Power



THE UTILITY'S RESPONSE

e .The utility’s mitigation plans outlined in the 2024
Sustainability Framework
« Adaptation measures are being promoted
through:
o Mapping climate hotspots and their
intersection with grid infrastructure
o Detailing a risk response
o Implementation of dynamic line ratings (DLR)
o Rollout of time-of-use and specialised tariffs
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KENYA’S STRATEGIC PLAN

NCCAP

ETIP

100% RE

100% RE

Kenya targets to reach the milestone of 100%
renewable energy generation by 2030; a
milestone which the utility will support in
achieving. Further, universal access is
targeted by 2030.

ETIP

The Energy Transition and Investment Plan,
which includes elements of energy efficiency,
sectoral coupling, and increasing
downstream electricity use, will play an
integral part in achieving the country’s target
of Net Zero by 2050

NCCAP /NDCs

The National Climate Change Action Plan,
informed by the country’s Nationally
Determined Contributions, provides a
pathway for climate mitigation and
adaptation across various sectors.



NEXT STEPS

Improved Adaptation Efforts
This will be through:

Grid digitalization

Rollout of PMUs and other specialized
equipment

Rollout of DLR schemes

Development of full risk registry and
response mechanisms for all climatic
zones

Mitigation

Improved Demand Side
Management

This will be through:
e Rollout of specialized tariffs
e Implementation of energy efficiency

schemes
e ESCO rollout

Increased Grid Investment

This will be through:
e Supply redundancy path establishment
e “Weather-proofing” existing grid
infrastructure
e Grid digitalization
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Thank you!

Bryan G. Micheni, :
Engineer, The Kenya Power and Lighting Company

21 May, 2025
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