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HIGHLIGHTS OF FINDINGS ON FORENSIC AUDIT REPORT ON
PROCUREMENT AND USE OF HEAVY FUEL OILS FOR POWER GENERATION

1. Background

His Excellency the President through a Special Gazette Notice No. 3076 published
on 29 March, 2021 constituted a Taskforce on PPAs to undertake a comprehensive
review and analysis of all Power Purchase Agreements (PPAs) entered into between
various Independent Power Producers (IPPs) and the Kenya Power and Lighting
Company Limited (KPLC). The aim of the Taskforce was to develop a suitable
strategy for engagement with the Independent Power Producers (IPPs) and lenders,
in order to achieve relief for electricity consumers and ensure the long-term viability
and sustainability of the energy sector. The Taskforce concluded its mandate and
submitted its report to His Excellency the President on 29 September, 2021. To this
end, the Taskforce in its report, gave nine (9) key recommendations, among them,
the need for KPLC to undertake a forensic audit on the procurement and use of Heavy
Fuel Oils (HFOs) in electricity generation by thermal power plants for 3 financial years
from July 2018 to June 2021.

Following a request to the Auditor-General by Kenya Power and Lighting Company
PLC through the Ministry of Energy for the Office to carry out forensic audits as
recommended by the Taskforce, the Auditor-General on 3 November, 2021
authorized to the outsourcing to audit firms to undertake the forensic audit as per the
Terms of Reference defined by the Taskforce.

The Company procured Ronalds LLP, who were appointed on 20 May, 2022 to
undertake the audit on behalf of the Auditor-General and were contracted by the
Company on

20 July, 2022.

2. Terms of Reference

The Terms of Reference for the audit included the areas indicated below for the three
years; for undertaking forensic audit on procurement and use of Heavy Fuel Oils
(HFO) in power generation.
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This report serves to provide Kenya Power and Lighting Company PLC with the
details of the work performed and the resultant findings and conclusions of the
forensic audit of the procurement and use of heavy fuel oils.

The objectives and key tasks of the forensic audit, covering activities of at least three
financial years from July, 2018 to June, 2021 were as follows:

a.

b.

To reviewing PPA provisions on procurement of HFO.

To review the HFO procurement process for IPPs for at least the last three years
and assess whether the procurement procedures outlined in the respective PPAs
and KPLC policies have been followed in procurement of HFO.

To review fuel supply agreements including the pricing structure and application
of international benchmarks (Platts FOB, World Scale Index, and Average Freight
Rate Assessment).

To review the monthly economic merit order of dispatch, dispatch plans,
availability of all power plants, and availed monthly energy from hydro and
geothermal plants, availability declarations and actual dispatch for the last one
year.

To investigate the circumstances that led to the issuance of the Gazette Notice
2826 of 19th April 2016 and determine if the arrangement should be continued.

To carry out an analysis of actual specific fuel consumption compared to specific
fuel consumption rates used in HFO cost recovery.

To determine whether there was any fraud and the extent, quantify the loss/
damage due to fraudulent and corrupt acts.

To assess effectiveness and application of the respective control and the
oversight policies.

To investigate any specific noted cases of fraud and other irregularities with a
view to establishing the modus operandi of the fraud and identify the responsible
persons and parties.

To establish procedures for assessment and verification of technical
specification, physical completion, and price competitiveness of each Fuel Supply
Agreement (FSA) in the selected representative sample.
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k. To establish whether adequate systems are in place to verify pricing of HFO as
per the respective FSA and PPAs.

Highlights of Findings

A summary of the findings for each of the focus area is as detailed below;

a. Existence and Compliance with PPA Provisions on Procurement of HFO

1. The audit noted that there are no HFO procurement guidelines in place or in
use. Neither KPLC or the IPPs have procurement guidelines for the
procurement of HFO.

2. Although the PPAs mandates KPLC to undertake oversight over IPPs on
Procurement of HFOs, the oversight role spelt out in the PPAs had not been
operationalized in the actual implementation of procuring HFO.

b. Review of the HFO Procurement Process for IPPs for at Least the Last Three
Years and Compliance with the Procurement Procedures Outlined in the
Respective Procedures for PPAs and KPLC Policies

There should be standardized/procurement of HFO by IPPs, however, the following
were noted:-

There were no standard tender document for HFO procurement by IPPs. Each IPP
has its own format of tender documents.

The current tender documents do not have well prepared, fair, transparent, and clear
evaluation criteria, it only spells out documentary requirements without stating the
criteria to be met by each bidder.

IPPs used different evaluation Models. Some IPPs used point scores and others used
formulae for combining technical and financial scores in the evaluation of bids,
leading to a subjective academic exercise of scoring points for each bid, which had
little bearing on the selection of a suitable qualified bidder.

There is lack of a systematic bid evaluation procedure for assuring award of contract
to an eligible, technically responsive, and qualified bidder with the lowest evaluated
price.



c. Review of Fuel Supply Agreements including the Pricing Structure and
Application of International Benchmarks

The pricing of HFO should always be guided by world market prices and adjusted to
the local conditions to arrive at fair value. However, the following observations were
made:-

1.

KPLC and IPPs have no access to primary sources of international pricing
indices, therefore it was not possible to assess fair prices.

. There were variations in the HFO pricing formulae for different FSAs and |IPPs

introduces gaps which make it difficult to have true like for like fuel price
comparison between IPPs.

There was wide range in premiums quoted for supply to the 6 IPPs ranging
from 37 USD per MT to 106.19 USD per MT over the audit period.

There was a wide variability in freight rates quoted by different fuel suppliers
ranging from O USD/MT to 54 USD/MT, a cost transferred to consumers.

There was rapid unexplained downward movement of local transport costs
within a short period of 36 months.

Quoted overhead costs indicated great variability between IPPs.

In the HFO pricing, taxes, duties and other levies are added to the Unit price
for HFO to get the total price on which VAT is also then applied, even though
the VAT is recovered by the IPPs

MOPs show cyclic variability with months where prices have a tendency to be
low while others have higher prices.

Overhead costs in the formulae and across fuel tender responses vary widely
and inexplicably without logical correlations to other pricing indices.

d Review the Monthly Economic Merit Order of Energy Dispatch, Dispatch
Plans, Availability of all Power Plants, and Availed Monthly Energy from
Hydro and Geothermal Plants, Availability Declarations and Actual Dispatch
for the Last One Year

Merit order for dispatch of energy needs to be documented and any changes justified
by detailed analysis.

There were instances of merit order dispatches without documentation to
support the basis of priority used.



ii. Although the merit order of energy dispatch is done monthly, the actual act of
power dispatch is live, meaning there is a lag between the actual forecast and
actual dispatch.

e. Investigate the Circumstances that Led to the Issuance of the Gazette Notice
2826 of 19 April, 2016 and Determine if the Arrangement should be
Continued

The Gazette Notice of 19 April, 2016 was issued by the Energy Regulatory
Corporation (ERC) predecessors to Energy Petroleum Regulatory Authority (EPRA)
and granted two concessions to the 6 thermal IPPs as follows:-

1. That the IPPs were no longer required to maintain minimum security stock as
required by the PPAs; and

2. That KPLC was to allow minimum dispatch for the plants to meet manufacturer
requirements.

These concessions were available to the IPPs from April, 2016 and were revoked by
EPRA (formerly ERC) in December 2021 following recommendations by the
Presidential Taskforce.

The Gazette Notice of 19 April, 2016 was as a result of lobbying from the IPPs due
to low dispatch occasioned by the commissioning of new geothermal projects and
good hydrology. The concession was granted to IPPs and not KENGEN who
commissioned 280MW geothermal plants at Olkaria in 2015 leading to a drop in
dispatch of the thermal power plants from an average of 33% to 12%. The IPPs
argued that the low dispatch coupled with high stockholding meant that the
requirement for minimum security stocks was unnecessarily tying up the IPPs and
the fuel suppliers’ working capital estimated at USD 14,942,369.97. There was no
downward review of capacity charges to benefit the consumer.

There was no discussion or considerations made by IPPs or EPRA on the
concessions/benefits accruing to KPLC and consumers from this waiver.

From our assessment, the Gazette Notice released working capital requirements of
USD 8,313, 258.68 for four IPPs as indicated in the table below. This did not include
interest charges that the IPPs would have incurred. However, this benefit was not
passed to consumers.



IPP Name Minimum Actual Variance (MT) | Estimated
Stockholding | Stockholding Working
Requirement | from April Capital
April 2016 to | 2016 to Dec Released
Dec 2021 (MT) | 2021 (MT) (USD)

Gulf Power 57,859.82 53,433.20 4,426.62 3,262,183.59

Triumph Power 48,506.18 44,289.22 4,216.96 1,753,698.13

Thika Power 146,300.76 142,809.55 3,491.21 1,526,952.19

Iberafrica Power | 153,229.56 149,317.92 3,911.64 1,770,424.77

TOTAL 405,896.32 389,849.89 16,046.43 8,313,258.68

Two IPPs, Rabai Power and Tsavo Power maintained security stocks of above
4,500MT in the entire period and did not take up the concessions.

Following the low dispatch in 2015 and 2016, Gulf Energy and Vivo Kenya who were
the fuel suppliers for KenGen Kipevu lll, Iberafrica, Gulf Power, Triumph Power, Thika
Power and Tsavo Power wrote to ERC claiming compensation of USD 9,745,775.50,
equivalent to Kshs.1,010,149,631 at an exchange rate of Kshs.103.67, citing
additional storage and financing costs. After deliberations, ERC approved the
request and the amount was recovered from electricity consumers effective 1 July,
2017. There was no justification of the payment as the concession had already
benefitted IPPs. There was also no basis for the fuel compensation since the FSAs
were signed between the fuel suppliers and the IPPs and neither the Government nor
KPLC had guaranteed fuel uptake from the suppliers. All fuel orders from the IPPs
were to be based on non-binding monthly estimates depending on projected energy
dispatch levels.

f. Analysis of Actual Specific Fuel Consumption (SFC) Compared to Specific
Fuel Consumption Rates used in HFO Cost Recovery

KPLC is supposed to continuously monitor actual fuel against specific fuel
consumption rates used for fuel cost recoveries. However, KPLC are not actively
involved with this monitoring of stocks levels.

The Specific Fuel Consumption rates for Gulf Power and Triumph Power were higher
than those agreed on the PPA, however, the standard was the basis for payment.
The other 4 IPPs attained lower SFC however payment was also based on the PPA
agreed rates.

An analysis of the actual cost of fuel consumed vs the invoice due to fuel cost
recovery, revealed a positive variance in the following IPPs. Tsavo Power, Rabai
Power, Iberafrica Power and Thika Power which resulted to an overpayment of USD
3,379,568 since the fuel recovery amount was in excess of the actual cost of fuel
consumed yet it is considered a pass through cost. The overpayment was passed
over to the consumer by KPLC.



g. Determination whether there was any Fraud and the Extent, Quantify the
Loss/ Damage due to Fraudulent and Corrupt Acts

Irregularities noted included the following;

iii.

Procurement award of the HFO supply tenders to Gulf Energy who were not
the lowest bidders and without any justification led to losses that would have
been avoided. The losses Gulf Power (losses of USD 2,926,713.56) Thika
Power (loss USD4,439,62546) and Triumph Power costs of
USD1,810,481.01) in the years 2014, 2019 and 2013 respectively were all
passed to the consumer.

Conflict of interest between fuel suppliers and IPPs. As at 2014, Gulf Energy
owned 80% stake in Gulf Power Kenol Kobil, who were the lowest bidders,
were unfairly disqualified on technical grounds despite demonstrating capacity
to deliver to Rabai Power.

In the case of the 2019 Thika Power tender, Total Limited, a multinational firm,
and R H Devani were the lowest bidders, but were disqualified. The tender
evaluation report stated the Gulf Energy bid as the lowest, despite evidence to
the contrary. The FSA signed with Gulf Energy in 2013 and was irregularly
extended for an additional two years despite being renewable for a maximum
term of four years. The Gulf Energy FSA therefore, was implemented for 6
years from 2013 to 2019. Two years supply was not warranted or justified.

. Gulf Energy was awarded for the Triumph Power 2013 supply despite Kenol

Kobil and Hass Petroleum submitting lower bids. There was no justification
for not awarding the lowest bidders. Additional costs were loaded to customer

bills.

h. Assessment of Effectiveness and Application of Controls and the Oversight
Policies

Procurement — There were gaps in the procurement process as set out in
specific key task (b), such as; lack of clear procurement guidelines, lack of
standard tender documents, use of combined technical and financial scores
rather than conform /not conform basis. The PPA set out the procedures for
procurement of HFO. It was noted that the IPPs do not have internal
procedures supporting HFO procurement since the PPAs provisions were
deemed to be sufficient. KPLC maintains an oversight role on the procurement
process and is involved at the following stages: drafting of the tender
document, bid opening; review and approval of the tender evaluation report;
award of the FSA and renewal of the FSA.



ii. Pricing — There was a gap in oversight from KPLC for international indices,
as KPLC does not independently obtain this data from reputable publishers to
ascertain fairness of the prices during the invoice reconciliation process. The

iii. pricing of HFO is defined in the PPA and the FSA, respectively. Fixed costs
such as supplier premium, overheads and transport costs are maintained
throughout the life of the FSA, based on the winning bids from the fuel
suppliers. Variable costs are derived from international indices such as the
Means of Platts and Average Freight Rate Assessment (AFRA). Taxes are
updated based on changes communicated by the regulator, EPRA, arising
from government policies.

iv. Stocks — KPLC obtained regular stocks data from the IPPs but did not
undertake physical stock verifications at the IPPs storage facilities through
dips and stockcounts that are done on a monthly basis by IPPs Management.
This was a serious lapse in the oversight mandate of KPLC, in ensuring
adequacy of stocks as per PPA provisions, as they could not verify the fund
adjustments made on the monthly billing. The PPA requires each IPP to
maintain adequate stocks to prevent instances of unavailability of power plants
due to lack of HFO stock. This requirement was suspended through Gazette
Notice 2826 of April 2016 and which was later revoked in December 2021.

i. Investigation of any Specific Noted Cases of Fraud and other Irregularities

There were no fraud incidences noted. The irregularities have however been
highlighted under section g.

j. Establishment of Procedures for Assessment and Verification of Technical
Specification, Physical Completion and Price Competitiveness of each Fuel
Supply Agreements (FSA)

Fuel received from suppliers is received by the power plants. Samples are extracted
and tested for water content before the acceptance for use in generation of energy
by the IPPs.

There is in place, pricing formulae for use by IPP in determining the price of each
batch of fuel received. However, the variables vary from one FSA to another based
on the time of onboarding the fuel suppliers and also location of the plant.

k. Assessment of Presence of Systems Governing the Pricing of HFO in Line
with FSA and PPAs

i.  There are variances in prices for power computed using the PPA formula
between KPLC, IPP and also the consultant.

i. KPLC and IPPs have no access to primary sources of international pricing
indices for HFOs for comparison with the charges loaded to the consumers.
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Vi.

There is variance in the pricing formulae used by IPPs. Spot purchases by
Gulf Power and Triumph Power did not follow the FSA HFO pricing formula.
This brings challenges in comparison between spot purchase prices and
tender prices.

There were variances in prices for HFO computed using the FSA formulae
between KPLC, IPP and Fuel suppliers.

There was no evidence of regular reconciliation of re-computed price
variances and remedial actions to avoid recurrence.

The IPPs carried out HFO procurements for purchases outside the executed
FSA framework leading to less competitive pricing for HFO compared to open
tenders and therefore higher consumer recharges.

Recommendations

2

KPLC in consultation with the IPPs should prepare procurement guidelines for
HFO. The procurement guidelines and standard bidding documents will also
enhance the supervisory role of KPLC.

KPLC in consultation with the IPPs should prepare one complete standard
bidding documents for HFO

The standard bidding form for HFO should be prepared with a section
complete with eligibility criteria, technical evaluation criteria, financial
evaluation criteria, qualification evaluation criteria and award criteria.

Evaluation of bids for HFO and fuels, as goods, should be done on pass/fail or
conform/not conform basis without allocation of points or ranks.

The procurement guidelines prepared should contain guidelines on the
evaluation procedures, preliminary examination, technical evaluation, financial
evaluation, qualification evaluation and award.

KPLC and IPPs need to subscribe to the international pricing indices.

There is need for KPLC to harmonise the definition of all the key elements in
the FSA in order for fuel price supply formulae to achieve uniformity and make
it easier to compare like for like in price analysis for fuel supply amongst the
six IPPs.

KPLC should explore mechanisms for improving the competitive structure of
the tendering process to result in more aggressive bidding with quotes for
premiums for example by putting more volume for tenders.



9. KPLC should adopt a proactive approach of disaggregation of cost elements
in the pricing formulae, such as local transport, to ensure they are
competitively quoted for, to get best value.

10.1PPs should acquire or contract the procurement expertise and systems which
could address concerns like the overheads and other costs that could have
been challenged at the initial stages of design of HFO tender documents to
identify and eliminate such hidden skewed costs, like overheads, which
influence the overall unit prices in the tenders for HFO.

11.The benefits in terms of release of working capital should be passed to
consumers potentially through lower capacity charges.

12.KPLC to maintain monthly reports on unavailability of power plants including
reasons for unavailability.

13.The decision to compensate Gulf Energy and Vivo Kenya for losses of USD
9,745,775.50 arising from the low dispatch of thermal IPPs should be reviewed
as it was not supported by the FSAs signed between the suppliers and the
IPPs. Action should be taken on all parties involved should it be established
that the suppliers received an unfair benefit at the expense of consumers.
Further, the ERC sought counsel from the Office of the Attorney General who
did not give explicit approval to the commission to go ahead with the payment
to the aggrieved fuel suppliers.

14.We recommend that the Consumer Protection Department of the Competition
Authority of Kenya be involved in the regulation of the HFO as a pass through
cost to the electricity costs charged to consumers with input in critical decisions
such as the decision to award Gulf Energy and Vivo Kenya at the expense of
consumers for losses incurred outside the FSAs. This is in line with Section
94 of the Consumer Protection Act of 22012 which stipulates that “There shall
be consumer representation on all regulatory bodies and the respective
appointing authorities shall have due regard to accredited consumer
organizations and the (Consumer Protection) Advisory Committee in making
such appoints.

15.KPLC should keep a clear log for such incidences for reference purposes. The
analysis should detail the percentage of power dispatched to the system out
of merit and identify gaps to be addressed.

16.1f the frequency is enhanced on a weekly or daily basis, there is likelihood of
savings since NCC dispatches plants on the basis of a merit order that is
expected to deliver to the lowest cost tariff yet it is done on a monthly basis.
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17.KPLC should have a representative to validate the physical stock takes
monthly or employ services of independent inspectors to witness monthly
stock takes as witnessed for Tsavo Power (Kipevu ).

18.KPLC should renegotiate the SFCs in the PPAs for a more competitive rate as
they have the most direct impact on the fuel cost recovery.

19.KPLC should consider to recover USD 3,379,568 overpaid over the period of
the audit and consider revising the PPAs for IPPs to charge the lower of the
actual output vis a vis the predetermined Specific Fuel Consumption (SFC)
rate. Incentives should be considered for the IPPs that achieve high outputs at
lower use of HFO and pass through the benefits to the consumers.

20.Gulf Power, Triumph Power and Thika Power should be held responsible for
the losses occasioned through the procurement of more expensive HFO
despite availability of cheaper qualified fuel suppliers. Such actions should
include recovery measures.

21.Action should be taken against KPLC staff tasked with oversight of the
procurement process for failure to protect interests of electricity consumers in
the irregular award of the HFO supply tenders to Gulf Energy

22.KPLC and EPRA should enhance their oversight role in the procurement
process to ensure that only the suppliers that offer the cheapest HFO prices
with the required specification are procured to avoid overburdening
consumers.

23.The no-objection process from KPLC following completion of tender award
should be enhanced through appointment of a third-party procurement expert
to independently review the procurement process leading to the award and
provide a written advisory to KPLC for consideration prior to their decision on
the tender award.

24 .KPLC and IPPs need to establish a mechanism to fine-tune the computation
of the value of power invoiced to KPLC to eliminate the variability of what is
charged for power as per PPA formula and the variances that occur should be
resolved instantly. A register of debit and credit notes should be maintained.

25.A work plan and SOP needs to be developed between the parties and ensure
it is followed with an accountability mechanism to prevent potential loss
through overpayment or underpayment for fuel supplied to IPPs due to
needless variations.

26.KPLC should structure and monitor the competitive procurement for HFO and
investigate and sanction any violations that lead to IPPs to resorting to spot
purchases.
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27.KPLC should urgently research the benefits of aggregation of all IPP HFO and
tender through an open tender system (OTS) similar to OTS conducted by the
Ministry of Energy and EPRA for white products.

o S
CPA Nan , CBS

AUDITOR-GENERAL

19 December, 2022
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1 Introduction

The Energy sector is divided into five sub-sectors: Generation, transmission, distribution, regulation
and policy. The Kenya Power and Lighting Company Limited is part of the Energy Sector in Kenya It
consolidates various laws relating to energy and amended the Energy Act 2006, the Kenya Nuclear
Electricity Board Order 2013 and the Geothermal Resources Act 1982.

In addition, the act establishes the Energy and Petroleum Regulatory Authority (EPRA) which is the
successor to the Energy Regulatory Commission (ERC) with an expanded mandate of inter alia
regulation of upstream petroleum and coal.

The Energy Act regulates:

the establishment of energy sector entities;

the promotion of renewable energy, through the FiT;

the production, supply and use of geothermal energy;
midstream and downstream petroleum and coal activities; and
other energy sources.

oRhON=

Kenya's electricity supply industry structure is based on a single buyer model, with all generators
selling power in bulk to Kenya Power and Lighting Company.

The Energy Act has opened up the market by authorizing EPRA to license other distributors,
generators, transmitters and retailers of electricity:

1. Kenya Power is now responsible for the distribution and supply of electricity.

2. KETRACO is responsible for the transmission of electricity.

3. KenGen and IPPs are responsible for generation.

As KPLC is a government organization, EPRA serves as its regulator, and it is governed by the Ministry
of Energy. The entity must make sure they control the entire process of electricity from generation to
transmission in order to fulfill their obligation to transmit electricity to the general public. Collaboration
with its primary stakeholders, the generating plants, is required for this. To meet the need for electricity,
KPLC uses thermal, geothermal, wind, and hydroelectric power plants

M. Energy & Petroleu

Regulation =

Generation

KENGEN, IPP & GDC

Figure 1: Energy Sector and Sub - sector players

KPLC & KETRACO
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1.1 Kenya Power and Lighting Company

The Kenya Power and Lighting Company Limited formerly known as East African Power and Lighting
Company Limited was established in 1922 to serve Kenya, Tanzania, and Uganda. In 1983, it changed
its name to the Kenya Power and Lighting Company Limited (KPLC).

KPLC is a publicly listed company on the Nairobi Securities Exchange (NSE). It is primarily owned by
the Kenyan government, which holds a 50.1 percent interest, and private investors, who hold a 49.9
percent shareholding.

KPLC oversees all generating stations on behalf of the government prior to a significant restructure of
the power sector in 1997. The Company now oversees government-owned hybrid and diesel power
generating facilities that are not wired into the national grid.

The company's vision is to become Kenya's go-to provider of energy solutions by offering dependable
service that will help people to live better lives and advance the socioeconomic development of the
nation.

KPLC is Kenya's national system operator and distributor of power. KPLC produces, transmits, and
distributes electricity. Electrical energy is produced in Kenya at voltages ranging from 11 kV to 15 kV
for transmission and distribution, stepping up electricity to 132kV or 220kV for transmission to
substations. At several feeder sites, it is stepped down to 66kV, 33kV, and 11kV before being
distributed to end users. High voltages up to a maximum of 132 kV are offered to large industrial and
commercial users. For home consumers, electricity is stepped down to 415v/240v.

KPLC obtains bulk electric power from several generators, including Kenya Electricity Generating
Company PLC (KenGen), Independent Power Producers (IPPs), and neighbouring nations, in order
to accomplish its objectives and satisfy the demand for electricity from its clients (Uganda, Tanzania
and Ethiopia). Power Purchase Agreements (PPAs) approved by the Energy & Petroleum Regulatory
Authority (EPRA) created in accordance with Section 9 of the Energy Act 2019 serve as the guidelines
for the purchase of electricity from all of these generators.

Year of Incorporation 1922
Headquarters Stima Plaza
Kolobot Road, Parklands
P.O. Box 30099-00100, Nairobi

Regions Central Rift, North Rift, Mt. Kenya, North Eastern, Coast, South
Nyanza, Nairobi and Western.
Regulator EPRA

Table 1: KPLC Information
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Figure 2: Power generation Flow Chart

KPLC has the national grid and control centre that is an interconnected system of transmission and
distribution lines that makes up the nation's electricity system. Distribution lines cover up to 55,405
kilometers, while transmission lines cover 4,054 kilometers. KPLC is in charge of dispatching power
plants via the National Control Centre in Nairobi and operates and maintains the nation's national grid.
The core idea behind dispatch is finding the most cost-effective approach to balance power production
and demand. The NCC's duties are broken down into three categories: dispatch, grid monitoring, and
acting as a national control center to oversee activities across the country.

Providing quick reaction and resuming supply in the event of a power outage, facilitating power
outages, and ensuring safety, quality, and reliable sources of power supply in the most cost-effective
manner are additional secondary tasks. The national control centre consists of six regional control
centers which are: Nairobi (located within the NCC compound), Rabai (which oversees the coastiine
region), Kiganjo (which oversees the Mt. Kenya Region), Lessos (which oversees the areas within the
North Rift region), Lanet (which oversees the areas within the Central and Southern Rift regions), and
Kisumu (takes care of Nyanza and western region).

Since each regional control center has the authority to monitor and manage transmission, they all do
so. However, the National Control Centre has the authority to override them all. NCC uses the
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Supervisory, Control and Data Acquisition (SCADA) system to manage and control the distribution of
power.

The engineers that operate in the control room alternate between three shifts. The control room is
staffed round-the-clock. The engineers in the control room work three shifts each day (8am-2pm, 2pm-
8pm, and 8pm-8am). NCC concentrates on offering consumes high-quality electricity by ensuring that
systems are operated properly to prevent overloads, that consumers receive a regular supply of
energy, and that personnel in the grid are safe.

The primary objective of dispatch is to ensure the reliability of the voltage and frequency of power that
is delivered to the consumers in order to maintain a constant balance between the generation and
consumption of electricity. The system is always set to run at 50 Hertz at all times. If the voltage is
higher or lower, the NCC will conduct load shedding by turning off generators, conducting tap changes
from transformers, or switching on/off generators.

Between 0300 and 0430 hours, there is typically a minimum demand for power of about 1000MW.
Wind, solar, and hydropower are the main intermittent energy sources used to power this. Peak
demand for power normally occurs between 1930 and 2030, requiring about 2060 MW. The additional
electricity is supplied by the thermal HFO plants. Kenya has a higher domestic user demand; hence
all thermals may be turned on during peak hours to meet this need.

Peak Demand

2020
2000
1980
1960
= 1940
= 1920
© 1900
1880
1860
1840
1820

2018/2019 2019/2020 2020/2021
YEAR

Figure 3: Electricity Demand over the three financial years

In order to dispatch power plants, economic merit is taken into account. The cost of power from the
various IPPs is used to calculate this merit order each month. Dispatch planning is updated every 30
minutes and mainly depends on historical data. This is referred to as the settlement time in PPAs. This
means that a power plant will be regarded as unavailable if it is unable to deliver the required amount
of power within 30 minutes.
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The following steps are the guidelines for dispatch planning;

Must run plants; These comprise base load units such as hydrothermal, geothermal, and wind power
facilities (both large and small). Even though wind and solar electricity are renewable sources of
energy, their transmission costs are relatively significant. The IPPs are ranked first on the basis of
merit because their tariffs are on take or pay.

The thermal plants are delivered in accordance with the economic merit order after all must run plants.
The IPPs do not receive the economic metric order directly. The NCC is prohibited from sharing
information about rivals. Kengen gives a daily declaration of its capacity to the NCC, whereas IPPs
only do so once a week.

Merit order; This employs variable energy costs, starting with the least expensive plants, and taking
into account the plants' availability declarations. Dispatch outside of the merit order is done based on
the system voltage support or cost transmission overload. Since the NCC is responsible for making
sure that consumers on the grid receive a high-quality supply of energy, two generators from Rabai
Power are run out of merit order due to the nature of the IPP's equipment, which can regulate voltage
spikes caused during transmission.

To ensure that the IPPs' declaration is practical, the energy purchasing team contrasts actuals with
readings from power plant meters. Thermal plants transmit orders that are meritorious based on the
declared availability and pricing. The cancellation of the planned outage and the intermittent nature of
renewable energy sources like wind and solar could both have an impact on the actual dispatch,
demand shifts brought on by events like holidays, the Olympics, the return of a load that has been out,
or the large loss of a load. Projecting holiday-related abrupt fluctuations is challenging.

Whenever there is a system blackout or breakdown, the NCC will employ the nearest plant(s) until the
system breakdown is fixed in accordance with the merit order.

The current energy mix in Kenya predominantly consists of green energy with geothermal, hydro, wind,
and solar accounting for approximately 90% generation in FY 2020/2021. The remainder is substituted
by thermal, biomass, and imports.

Three generation mix trend
i i
3
©0.4
e
503
o m Sum of Hydro
0.2
.g ® Sum of Geothermal
0.1
5 . ®Sum of Thermal
g, E 3
. 2018/2019 2019/2020 2020/2021
2 YEAR

Figure 4: Three power generation mix trend
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1.2 The Independent Power Plants

Independent Power Producers are non-utility private companies who build, own and operate power
stations. They sell the power generated in bulk to KPLC only.

From the early 1990s, virtually all power generation throughout Africa was financed by public funds;
including concessionary loans from Development Finance Institutions. Around the same time, a
confluence of factors signalled a significant change;

< Multilateral and Bilateral development institutions like the International Monetary Fund and the
World Bank largely withdrew from funding state owned power projects citing decades of poor
performance by state run utilities.

% Global power trends shifted towards encouraging power sector participation in infrastructure
with concessionary funding being targeted at Health and Social Services.

< With many governments experiencing insufficient public funds for new generation and a
growing demand for energy, Kenya adapted a new standard model for their power systems;
which mostly involved unbundling of their power systems and the introduction of private
participation and competition.

+ As a proven model IPPs had started developing power in various parts of the globe in the late
1970s and early 1980s to complement the seemingly inefficient and limited public utilities.

During this period, 70% of the country's energy supply was generated from hydropower. However,
climate change and unpredictable weather patterns pointed to an urgency for the Government of
Kenya to invite IPPs to help in power generation because;

i The demand for electricity was growing and the rains were failing. During this time, domestic
and commercial consumers would go 12 hours a day without grid power.
i.  With no new non-weather dependent power generation, it became urgent to fix power supply.

Kenya therefore invited IPPs to help in power generation; as demand for electricity was growing. In
response; under the Energy Sector Recovery Programme of the World Bank, and the International
Monetary Fund, Kenya welcomed IPPs into the generation value chain, in fulfilment of the condition
for the access of funds from multilateral organizations. Kenya therefore restructured the power sector
to promote private sector investment under the development policy paper titled ‘Economic Recovery
Strategy for Wealth Creation and Economic Development.’

In 1997, through the enactment of the Electric Power Act, an independent regulator for the energy
sector was created. The World Bank released and supported Kenya to tender and negotiate for the
first emergency interim IPP — Iberafrica — A 56MW Heavy Fuel Oil Plant in Nairobi and a 40MW barge
mounted gas fired power plant — Westmont in Kipevu. These were both for 7 years in 2004. Westmont
was retired but Iberafrica PPA was restructured and extended.

The thermal plants were mostly deployed to stabilize the grid in particular localities like the Coast,
Nairobi and Western Kenya. It must be appreciated that privately sourced capital was more expensive
than the publicly acquired capital from the Bilateral and Multilateral Development Partners. As a result,
tarrifs from IPPs on similar technologies were expected to be higher than those from publicly owned
utilities
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