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Executive Summary

Since the end of the Liberian civil conflict in 2005, significant effort has been made towards the
rehabilitation and reconstruction of damaged electricity infrastructure. Currently, the operations of the
Liberia Electricity Corporation (LEC) have been substantially restored and the national utility supplies
electricity to customers in parts of Monrovia and suburbs. Supplementary, a number of small — scale,
unlicensed operators produce and distribute electricity to off grid - communities around Monrovia and
in rural areas.

In October 2015, the Government of Liberia ratified the Electricity Law of Liberia ‘the Electricity Law”,
thus, establishing the Liberia Electricity Regulatory Commission (LERC) with responsibilities to
regulate the generation, transmission, distribution and sale of electricity within the territory of the
Republic of Liberia and the import and export of the same.

On October 8, 2018 and with funding from Millennium Challenge Corporation (MCC); Millennium
Challenge Account - Liberia hired the services of a Consultant, Richard F. Ngafuan, to conduct an
Electricity Operator Census for and on behalf of the LERC. The goal of the Census is to is to create a
database of operators as per the regulated activities described in Section 5.1, sub — section 1 of the
Electricity Law in order to facilitate the registration and licensing of electricity operators in excess of a
threshold to be recommended under this assignment and in addition recommend definition of
transmission and distribution in terms of voltage level.

In an effort to achieve the aforementioned goals, the Consultant conducted a Pilot Census of electricity
operators along the ELWA Junction — RIA Corridor, including the Liberia Electricity Corporation from
January 18 — January 25, 2019. Using a logically structured and pre-coded questionnaire (see Annex 1),
data collectors gathered data relating to location (geo-position), electricity sales and output, number and
qualification of employees, operating revenue, expenses and income, electricity pricing and usage, value
of assets (in — service) and system technical characteristics of an operator’s generation, transmission
and/or distribution facilities. The Pilot Census identified a population of sixty — nine (69) operators along
the ELWA Junction — RIA Corridor. Thirty-eight (38) of these electricity operators, constituting 55% of
the population exceeded the arbitrarily pre - defined threshold of 50kW rated capacity. The threshold of
219MWh annual energy output was not applied since no renewable energy plants were identified.
Results from the Pilot Census showed that of the thirty — eight (38) operators enumerated; twenty — six
(26) were self — suppliers, four (4) were micro — utilities and eight (8) were self — suppliers engaged in
the commercialization of electricity. Detailed identification, enumeration, characterization and
classification of these operators are shown in Annex 2.

Based on statistical analysis of the dataset obtained, upon reviewing extant legislations and regulations
across the continent (Annex 3), in observance of the principles underlying the Rural Energy Strategy and
Masterplan (RESMP) and in adherence to ECOWAS Renewable Energy Policy; the Consultant
recommends 500kW capacity as a threshold, above which, a heavy license shall be required. For
commercial undertakings with capacity below 500KW, a light license is recommended. No license is
recommended for undertakings with capacity below 500KW and which is intended exclusively for own
consumption. Notwithstanding; the Consultant recommends that, subject to the payment of a prescribed
fee, the Regulator registers all undertaking intended exclusively for own consumption and with capacity
exceeding 100kW.

Upon examination of the technical characteristics of LEC, as national grid company and transmission
system operator and having reviewed ECOWAS Revised Master Plan for the Development of Power
Generation and Transmission Infrastructure and the Least Cost Power Development Plan (LCPDP), the
Consultant recommend the definition of transmission voltage as any voltage equal to or exceeding sixty
- six kilovolts (66KV) or such other voltage as the authority may, by regulation, determine to be the
minimum transmission voltage at which an electrical facility in Liberia is generally operated when used



to deliver electricity in bulk and the definition of distribution voltage as any voltage less than the
minimum transmission voltage.

Comprehensive testing of the methods and procedures of the Census during the pilot phase led to
observations relating to the need to allocate additional hours for adequate training of field staff and the
need for development and execution of an effective public relation strategy prior to the main census
exercise in order to mitigate the problem of noncooperation and to enable operators adequately prepare
relevant data.



1 GENERAL INTRODUCTION

11 Background

In October 2015, the Government of Liberia amended Chapter 85 of the 1973 Public Authorities Law creating
the Liberia Electricity Corporation (LEC). This amendment led to the passage and ratification of the Electricity
Law of Liberia “the Electricity Law”. The Electricity Law established the legal and regulatory framework for the
generation, transmission, distribution and sale of electricity within the territory of the Republic of Liberia and the
import and export of same and created the Liberia Electricity Regulatory Commission (LERC), as an independent
regulator for the electricity sector. In order to facilitate the regulation of the aforementioned activities in the
electricity sector, Section 5.1, Sub sections 1 and 2 of the Electricity Law states that:

1. No personsgnay,without alicense or registratiorissued by the Regulator in accordance with this Law,
I. operate any generation, transmission or distribution facilityexcess of a threshold defined by
the Regulator
ii. importand export of electricity;
iii. be involved in trading of electricity
iv. be a transmission system operator

2. Notwithstanding sub section 1 of this Section, a person involved in regulated activities below the
thresholds set by the regulations need not apply févotat a licence issued by the Regulator.

1.2 Goals of the Census

The goal of this Electricity Operators Census is to create a database of operators as per the regulated activities
described in Section 5.1, sub — section 1 of the Electricity Law in order to facilitate the the registration and
licensing of electricity operators in excess of a threshold to be recommended under this assignment.

1.3 Objectives of the Census
The objectives of the Electricity Operators Census are four-fold:

1. To define transmission and distribution in terms of voltage levels and establish thresholds for activities
requiring licensing and registration. The expected thresholds shall be generating capacity exceeding 50
kW or 219 megawatt hours per year, whichever is applicable.

2. To identify and enumerate operators engaged in the generation, transmission, distribution, sale and the
import and export of electricity and compile an initial list of entities to be regulated by the LERC within
the territory of the Republic of Liberia.

3. To characterize each electricity operator, as detailed in ANNEX 1.
4. To classify each electricity operator in terms of regulated activities.

1.4 Obijectives of the Pilot Census
The objectives of the Pilot Census are as follows:

1. To comprehensively test the methods and procedures developed and the data collection instrument
designed for the main Electricity Operators Census;

2. Torecommend a definition of Transmission and Distribution in terms of voltage levels; and
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3. To recommend power and energy thresholds and classifications for the registration and/or licensing of
Self-Suppliers and Micro Utilities.

1.5 Scope of the Pilot Census
1.5.1 Geographical Scope

The geographical scope of the Pilot Census is established as a 2km corridor on both sides (from the centerline) of
the RIA Highway; hence, a corridor of 4km, from the ELWA Junction in Paynesville up to and including
Firestone Natural Rubber Company, Harbel, and the Roberts International Airport. The ELWA Junction - Roberts
International Airport (RIA) corridor, with operators identified, is shown in Figure 1.

Figure 1.1: Map of the ELWA-RIA Corridor

| a

Montserra

"

/\_,’\_/

Vertu roup of Company

) olden Gate Hotg/

Ministr
o Bolden Key Hotel o i T s
S.K.D Sport Comp beria Civil Aviation Authority|
Cover Mission Academys ELWA Compaund Robeft TnternationalAirBoTfarmington Hotel

RLJ RedQ \lla o
Liberia Telecommunication AttRexiy '

iefflin Military Barrack

Jandyg Little Paradise
Mega Current Rental Service

.John Gbedze Resort

Legend
@  Major Electricity Operators
County Boundary N
Road \\'@E
Primary S

Secondary

Figure 1.2: Map of the ELWA-RIA Corridor



1.5.2

Technical Scope

The technical scope of the Pilot Census is predetermined and arbitrarily established as an excess of 50 kW
installed capacity at the plant location or a minimum of 219 MWh annual energy output for renewable energy
plants, whichever is applicable.

1.6

Definition of Key Terms

Key terms employed in this Report are derived from, and defined in accordance with Section 2.2 of the Electricity

Law:

a.

Consumer_or Customer: current users of regulated electricity services, and includes those under a
contractual agreement with the supplier, or who are entitled to have a reasonable expectation of services
or who are affected by the services or how they are delivered.

Distribution: the conveyance or delivery of electricity to customer or end-users at the voltage level
specified by the regulator

Generation: the process of generating electric power from any primary source of energy.
Grid: the interconnected network for delivering electricity from supplier to consumers.

Large Consumer: end users who consume more than a threshold number of kilowatt hours as defined by
a prescribed threshold,

Liberia Electricity Corporation: the state-owned electricity operator that was created by Chapter 85 of the
Public Authorities Law of the Republic of Liberia and all subsequent amendments of said law, which may
include any successor companies that may be created in the future.

Liberia Electricity Regulatory Commission: is the commission authorized regulate the electricity sector
by giving licenses to electricity operators who are engaged in the generation, transmission, distribution
and sale of electricity within the context of a defined threshold in the territorial confines of the country.

Micro utility: entities and/or individuals who generate, distribute and/or supply electricity to a certain
number of customers or less and/or below a certain threshold of total power generated annually.

Regulator: the Liberia Electricity Regulatory Commission (LERC)

Self-supplier: supply electricity for one’s own need directly from self-generation

Supply: the trading and the generation, transmission and distribution of electricity.

Tariff: Electricity pricing, including related charges such as, but not limited to, connection charges.

Transmission: the conveyance or delivery of electricity above the voltage level specified by the regulator.

Transmission System Operator: the entity licensed to undertake some or all of the following activities:
a. coordinate the power supply to obtain instantaneous balance between generation and use of
electricity,
b. dispatch all generation connected to the transmission infrastructure,
c. monitor the import and export of electricity,
d. and (d) prepare forecast of generation requirements, perform such other functions as may be
prescribed in its license or in the regulations issued by the regulator.

10



2 METHODOLOGY

21 Study Design

The Pilot Census uses a quantitative design in the collection of data and the analysis of field data. A quatitative
design is required because the key variables of the study are mainly structured for the collection of quantitative
information as reflected data collection tool.

2.2 Study Population and Unit of Analysis

The Pilot Census covers all electricity operators within the ELWA Junction — RIA Corridor operators as per the
regulated activities described in Section 5.1, sub — section 1 of the Electricity Law. Therefore, the primary unit of
analysis is not the household or individual, as is the case of the traditional population census.

2.3 Data Collection

The Pilot Census employs a comprehensive procedure that collect and compile data relating to location (geo-
position), electricity sales and output, number and qualification of employees, operating revenue, expenses and
income, electricity pricing and usage, value of assets (in — service) and system technical characteristics.

The geographical area covered by the pilot census in Figure 1.1 was sub - divided into four (4) regions. Teams,
consisting of six data collectors each, were assigned a standard utility vehicle and deployed to each region. Twenty
— six (26) data collectors were deployed over a four (4) day period to conduct the Pilot Census. Two (2) data
collectors were specifically assigned to the Liberia Electricity Corporation.

11



Plate22:Fi el d Supervisor and Chairman, Elect. Eng.
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2.3.1 Data Collection Tool

The Pilot Census employed a logically structured and pre-coded questionnaire (see Annex 1). The questionnaire
is divided into nine (9) sections. Section A solicits information about the name, location and classification of the
operator in terms of activity and operating model. Sections B and C solicits information about electricity sales
and load of each operator. Section D solicits information about each operator’s revenue and income, Section E
solicits information about electricity pricing and usage, Section F solicits information regarding the value of each
operator’s assets (in-service), Section G solicits information regarding the operating expenses incurred by each
operator and Sections H to J solicits information about the technical characteristics of an operator’s generation,
transmission and/or distribution facilities.

To facilitate efficient and reliable data gathering, the pre — coded questionnaire in Annex 1 was developed into
an algorithm and programmed using CSEntry software. The CSEntry software, which is a version of CSPro
software, was used to capture data from the field in electronic format, rather than manually. Coding of the
questionnaire enabled the development of an application in CESPro to facilitate electronic data collection using
mobile tablets. Electronic data capture improved the reliability of data gathering, allowed real time and remote
monitoring of data collectors and geo referencing of plant location along the corridor.

2.4 Quality Assurance

For the purpose of quality assurance, Census data was captured electronically. Electronic data capture improved
the quality of data by reducing the various lines of errors associated with data entry and mitigating any loss of
information associated with the misplacement of paper questionnaire. Additionally, prompting questions and skip
patterns on the paper questionnaire were automatically addressed by the CSEntry software. Finally, the CSEntry
software automatically captured GIS related information with respect to the location of the operators.

Field supervisors were selected to crosscheck and verify that the GPS points collected from the field
georeferenced the actual location of operators. This allowed real - time and continuous monitoring of the data
collectors.

Random spot checks and field visits were also made by the Consultant and MCA-L staff. Further, random calls
were made to operators to verify whether the stated field visits were carried out or the interviews were conducted.

2.5 Field Staff Selection and Training

Twenty-six (26) data collectors were recruited and trained by the Consultant to facilitate the conduct of the Pilot
Census. These data collectors were trained for a total of forty (40) hours over a ten — day (10) period. Training
included but not limited to:

a. use of the CSEntry Software;
b. procedure for automatically capturing GPS coordinates, saving data and securing the collected data;
c. protocol for engaging with the plant and system operators;

d. methods of obtaining primary data and secondary data based on the plant and system technical and
operating characteristics as indicated or observed; and

e. ethical standards in data collection

The selection criterion for data collectors was a minimum qualification of four (4) years training in electrical
engineering leading to a Bachelor’s degree (senior student of a recognized university). A minimum of thirteen
(13) data collectors were graduates of electrical engineering. In addition to academic qualifications, all twenty -
six data collectors was required to demonstrate an adequate understanding of the census tool and methodology.
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Plate 2.3: Partial View of the Data Collectors undergoing training at the University of Liberia, Electrical
Eng. Dept

14



3 SUMMARY OF FINDINGS

3.1 Overview

The Pilot Census identified a population of sixty — nine (69) operators along the RIA — ELWA corridor shown in
Figure 1.0. Thirty-eight (38) of these electricity operators, constituting 55% of the population exceeded the
arbitrarily pre - defined threshold of 50kW rated capacity. The threshold of 219MWh annual energy output was
not applied since no renewable energy plants were identified.

3.2 Classification of Electricity Operators

Operators were classified according to activities and operating model as per the description in Section 5.1, sub —
section 1 of the Electricity Law and per. Operators were further characterized by ownership and business activity.
The detail classification of operators is shown in Annex 2 of this report.

Results from the Pilot Census as indicated in Annex 2 showed that of the thirty — eight (38) operators enumerated;
twenty — six (26) were self — suppliers, four (4) were micro — utilities and seven (7) were self — suppliers engaged
in the commercialization of electricity. This is presented as percentages of the thirty — eight (38) enumerated
operators in Figure 3.1.

m Self - Suppliers mMicro - Utilities m Self - suppliers (engaged in commercialization of electricity)

Figure 3.1: Classification of Operators pe©perating Model

As indicated in Annex 2 and shown in Figure 3.1; all thirty — eight (38) operators constituting 100% was engaged
in the generation and distribution of electricity, eleven (11) operators constituting 31.6% were engaged in the sale
of electricity. None of the thirty — eight (38) operators were engaged in the transmission of electricity, nor import
or export of same.
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Figure 3.2: Classification of Operators per activities described in Sectioh, subsection 1 of the Electricity
Law.

3.3 Technical Characteristics

As indicated in Annex 2, none of the thirty — eight (38) operators enumerated was engaged in Transmission,
however all operators were engaged in distribution of electricity. Only one (1) operator classified as a self-supplier
was engaged in high voltage distribution at 22kV. All four (4) operators classified as micro utilities and all seven
(7) operators classified as self — suppliers engaged in the commercialization of electricity supplied power from
source to consumers at low voltages of 415V/230V. The implication of this is that power supplied by micro —
utilities to consumers was characterized by significant voltage drop along the distribution line since the operating
voltages are non — standard for a micro — utility. None of the thirty — eight (38) operators enumerated had records
on the total length of distribution lines.

Technical data on plant nameplate rating and the number of units were recorded for each operator as shown in
Annex 2.

3.4 Sales and Load

As indicated in Annex 2, data were gathered relating to the annual net generation of each operator. As observed
from the field exercise, this data could not be obtained as primary data. However, indicators were used to compute
annual net generation based on the formulation and assumption in Annex 3. As observed from the data in Annex
2, the annual net generation of only fourteen (14) operators exceeded the energy threshold of 219 MWh even
though these operators had plant capacities exceeding 50kW. This is suggestive of the very low plant capacity
factor of the various plants.

As observed from Annex 2, none of the twenty-six (26) operators classified as self — suppliers kept records of
power purchased from off — system sources even though some of these operators were also connected to LEC
grid. All four (4) operators classified as micro utilities and all seven (7) operators classified as self — suppliers
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engaged in the commercialization of electricity operated as isolated systems outside the geographical scope of the
existing LEC grid.

Data were also gathered on the annual net sales of each micro - utility operator, this is shown in Annex 2. As
observed, operators were non — responsive providing information on annual net-sales. However, indicators were
used to compute annual net sales based on the formulation and assumption in Annex 5.

The total number of employees at each operating plant was disaggregated as engineers, technicians and others.
Of the thirty — eight (38) operators enumerated, six (6) operators had at least an engineer within their employ,
twenty — nine (29) operators had at least one technician within their employ, six (6) operators had neither an
engineer nor a technician within their employ and one operator was unresponsive. Operators were generally non
— responsive to providing data on the status of employment i.e. full time or part — time.

3.5 Revenue, Expenses and Income

Data on annual operating expenses, annual net revenue and annual net income was solicited from operators. Of
the four (4) operators classified as micro — utility only thirty — one (31) operators provided information on
operating revenue. Of the seven operators classified as self — suppliers engaged in the commercialization of
electricity only three (3) operators provided information on operating revenue. All four (4) operators classified as
micro - utility provided information on operating revenue. This data was not required of self — suppliers. The non
— responsiveness of operators in providing information on revenue and income was mainly due to general
cynicism associated with the disclosure of financial data.

3.6 Electricity Pricing and Usage

Annex 2 shows the price of electricity per operator and the average monthly energy usage per consumer category
for each operator. Of the four (4) operators classified as micro - utility and seven (7) operators classified as self —
supplier engaged in commercialization of electricity, only six (6) operators provided information on the price of
electricity. The price of electricity for individual operators ranged from 76c/kWh to 54c/kWh. This is
significantly higher than the current price per unit of electricity supplied by LEC, which is 39c/kWh. There
existed no variation in the price of electricity offered to industrial, commercial and residential consumers by
operators. Operators were non — responsive to providing data on average monthly usage of electricity.

3.7 Assets (in-service)

As indicated in Annex 2, data were solicited from each operator regarding the book value of assets (in — service).
Of the thirty — eight (38) operators, twenty — one (21) provided records of the value of the plant (in service).
Operators classified as micro — utility, were largely non — responsive to providing information on the maximum
book value of assets (in service).
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Plate3.1: Team Delta (data collectors) about to be deployed
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4 KEY RECOMMENDATIONS

4.1 Threshold for Licensing and Registration
Subject to, and as prescribed in Section 5.7 of the Electricity Law, Aif or al | undertaki

threshold to be determined in the regulations, the regulator must issue separate license with inherent rights ¢

duties for the operation of;

a. a generation facility;
a transmssion facility;
a distribution facility;
import and export of electricity;
the trading of electricity; or
transmission system operador

-0 ao00C

In order to establish a threshold for the licensing and registration of operators as per the Electricity Law, the
consultant perform a desk review of extant regulations and legislations across the continent. Drawing upon
existing legislations in Uganda, Namibia, Tanzania, Zambia, Zimbabwe, Lesotho, Swaziland, Nigeria, Kenya and
Botswana, the Consultant generated a matrix indicating the established thresholds and relevant legislation in each
Country. The results are shown in Annex 3 and summarized in Table 1.

The Consultant also considered ECOWAS Renewable Energy Policy and the Supplementary Act on ECOWAS
Renewable Energy Policy (ECOWAS, 2012 ;ECOWAS, 2013). The policy identifies small power renewable
energy systems as playing a key role in supporting expansion of electrification in the ECOWAS region,
particularly, due to the scattered and isolated nature of rural electricity demand. Therefore, national regulatory
authorities are encouraged to develop light - touch measures for awarding renewable electricity concessions for
the production and distribution of electricity. An Economic Community for West African States (ECOWAS)
Centre for Renewable Energy and Energy Efficiency (ECREEE) presentation on “Empowering Rural
Electrification” in Brussels, 30 September 2014, cites Nigeria Power Sector Reform Act (NPSRA) of 2005
(Federal Government of Nigeria, 2005) , as a paradigm of a conducive regulatory framework. The NPSRA
eliminates the licensing for small scale electricity generation (below 1MW) and distribution (below 100kW). In
addition, the Consultant considered the principles underlying the Liberia’s Rural Energy Strategy and Master Plan
(RESMP) (RREA, 2016). The underlying principles and policies of the RESMP include efficiency, equity,
sustainability, transparency, private sector participation and regional cooperation.

Lastly and importantly, the Consultant analyzed the Pilot Census dataset (Annex 2). Statistical analysis of the
data showed that 81.6% of the operators had installed capacity exceeding 100kW, whereas, 34.2% of operators
had installed capacity exceeding 500kW. 100kW constitute the percentile of the dataset where as 500kW
constitute percentile.

Based on all of the considerations above, the Consultant recommends the following;

1. Any person who construct, awor operate an undertaking fayenerating electricity with a capacity

exceeding 500kW in aggregate at a site or an undertaking for distribution of electricity with a capacit

exceeding 500kW in aggregate at a site must obtdirawvy generation licenser heavy distribution
license asthe case may be
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2. Provided that arundertakingfor generating electricity does not exces@DkW in aggregatat a site or
anundertakingfor distribution for electricity does not exceed a capacity@iikWin aggregate at a site
the followingshall apply;

A. Alight generation licenseor light distribution license as the case may bghall be required in
respect of all undertakings

i.  intended for the generation of electrical energy or distribution of electrical energy to other
persons or consumers; and

ii.  with acapacity of over 100 k\ aggregate at a site

B. No licenseshall be required inin respect of all undertakings
i. intended for the generation of electrical energy or distribution of electrical energy with
capacity less than 100 kW in aggregate at a site;

ii. intended for the generation of electrical energy or distribution of electrical energy
exclusively for own consumption

3. Notwithstandingthe Regulator shall, subject to the payment of a prescribedsfigister all undertaking
constructed, owned araperated with capacity exceeding 100kW in aggregate at a site.
4. In view of the foregoing Provisions 1, 2 and 3, the following modifications to the definitions in Section 1.
of this Report are recommended:
I.  Micro-utilities 7 entities and/or individuals wha@enerate distribute and/or supply
electricity belonw2,190MWh.

4.2 Definition of Transmission and Distribution
As per Section 9.3 of the Electricity Law, LEC shall continue to be the National Grid Company and Transmission

System Operator (ECOWAS, 2018), hence, in order to recommend a definition of Transmission and Distribution
in terms of voltage levels; the Consultant gave consideration to the technical characteristics of LEC’s network as
reflected in the census data in Annex 3. As observed in Annex 3, transmission voltage is 66kV and distribution
voltage classes include 33kV, 22kV and 415/220V.

The Consultant also considered the 2018 ECOWAS Revised Master Plan for the Development of Power
Generation and Transmission Infrastructure which models existing and planned transmission lines for each
member country within the West Africa Power Pool (WAPP). Table 1 summarizes the voltage levels modelled
for each country. As observed, the planned CLSG’s 225kV transmission network is modelled however LEC’s
66kV network is not considered. The implication is that the 66kV network is hot meshed and cannot be directly
impacted by the interconnection of WAPP. Hence from a regional perspective, Liberia’s 66kV network is not
considered as the grid, nor a high voltage transmission line.
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Tablel: Voltage Levels modelled by Country (WAPP)

Table 1:
Country Voltage Levels modelled

1. | senegal 225 & 90 KV

2. | The Gambia 225 & 132 kV

3. | Guinea Bissau 225 kV

4. | Guinea 225 & 110 kV

5. | Mali 225 & 150 kV

6. | Liberia 225 kV

7. | Sierra Leone 225 & 161 kV

8. | Cote d’Ivoire 225 & 90 kV

9. | Ghana 330 & 161 kV

10. | Togo 330 & 161 kV

11. | Benin 330 & 161 kV

12. | Burkina Faso 225 & 90 kV

13. | Niger 330 & 132 kV

14. | Nigeria 330 &132 kv

The Consultant further considered the 2014 Least Cost Power Development Plan (LCPDP) (Government of The
Republic of Kenya and Partners, 2011)

As indicated under Task 6, Transmission Expansion, the backbone of the Liberian national grid will be based on
a 225kV transmission system, where the WAPP 225kV transmission line will be the inception line. Islanded
networks with sub-transmission on the 66kV level will be connected to the 225kV backbone.

Based on the foregoing, the Consultant recommends the following definitions;

Transmission Voltageany voltage equal to or exceeding sixsjx kilovolts(66kV)or such other voltage as the
authority may, by regulation, determine to be the minirtramsmissiorvoltage at which an electrical facility in
Liberia is generally operated when used to deliver electricity in bulk

Distribution Voltage- any voltagdess han the minimum transmission voltage

4.3 Field Observations
The following general observations were made as a result of the field exercise:

1. Based on the responses gathered during the Pilot Census, the exercise appeared to not have been
adequately publicized. Going forward the Consultant recommends that an effective public relations and
communication strategy be put in place prior to the commencement of the Main Census in order to mitigate
non — cooperation and facilitate adequate preparation by operators and other relevant stakeholders.
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2. Due to the technical nature of the data required, data collectors have to be at least students or graduates of
electrical engineering. Competent persons in the aforementioned category are in limited supply hence,
significant hours have to be allotted to recruitment and training by the Consultant. Same may be the
necessary for future LERC staff.

3. General cynicism surrounded the request for data covering labour (number and qualification of
employees) and sales and revenue, especially from micro — utilities. This mistrust may be due to suspicion
that government is seeking theses information for the purpose of levying taxes or enforcing labour
regulations. Such cynicism may be addressed through effective public relations by LERC.
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Annex 1: Pilot Census Questionnaire

LIBERIA ELECTRICITY REGULATOIRY COMMISSION

MILLENNIUM CHALLENGE ACCOUNT LIBERIA
(MCA-LIBERIA)

ELECTRICITY OPERATORSO6 CENSUS

SECTI ON A: | NTERVIREVEEPROOND EANNIDD S | NFORMATI ON
Al. |l nter vi

A2. Interviey [ | number

A3. Name of Contact person representing operator:
A4. Title of Contact person:
A4_AIs the contact person the owner of the

Operator of the system [ | Owner [ | Operator[ |  Both
owner/operator

A4 B Gender of the contact person
A5. Email address:

A6. Phone number:

A6_B Phone number

SECTI ON B: COMPANYOS LOCATI ON

B1. County Code ]
B2. District Code _|
B3. Clan/ Township Code L

B4. Name of Town
SECTI ON C: COMPANYO®OS | NFORMATI ON

T
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Cl. Company®&s Numeric | dent

C2. Name of Company

fie

r

C3. Companyds shor
NO. QUESTION CODE ALPH | NUMERIC SKIP
A CODE
CODE
C. Company type Agriculture 1
Manufacturing 2
Government 3
Energy 4
Services 5
Utility 6
Mining 7
Home/ residential | 8
C5 Company6s Owner s hi g Association 1
Cooperative 2
Private 3
4
District/Community 5
Government 6
C5A| Companyds Model Investor/Commercial 1
Only
self-supplier only |2
Commercial and 3
Self-Supplier
C6. Electrical Services provided by Generation 1
Company
ANSWER ALL THAT APPLY o
Transmission 2
Distribution 3
Import 3
Export 4
Sales 6
C7. Geographical Area served by Company (Communities, Towns/Cities and/or Counties)?
C8. Is the area served by the company Yes 1
similar to the location of the company
No 2
c9 Is this LEC Yes 1
0 B No 2
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Co. List at most three (3) locations served Location 1
by the company
Location 2
Location 3
C10. | Is this the head office or branch office | Yes 1
of the company? No 2
C11. | What is the branch number Write the branch number in the
box provided

SECTION D: SALES AND LOAD

NO QUESTION NUMERIC SKIP/NOTE
. VALUE
D1 | Do you have information on the net energy generation of the system Yesééel GO TO D3 IF =2
provided per year in MWh? Noééééé2| ELSEGOTOD2
D2 | Net Generation - What is the Overall input (MWh) to the system. ( It IFD21S
equal s gross generation as measur ANSWERED
station consumption) THEN GO TO D7
D3 | What is the sum of consumer breaker ampere rating?
D4 | What is the rated voltage supplied by the generator?
D5 | Time: How many hours do you operate the generator per day
(measured in hours)
D6 | How many days per week do you operate the generator?
D7 | Do you have information on the overall energy (measured in MWh) Yeséééé GO TOD9IF =2
purchased per months Noééééé?2| ELSEGOTODS
D8 | Power Purchased -What is the overall MWh purchased from off -
system sources, including other utilities and all types of non  -utility
generators or power marketers.
D9 | How much (in US dollars) do you spend on a monthly basis on MWh will be
purchased (per month) from off -system sources? calculated using
LEC rate.
D10 | Does your system receive power or energy from other power grids? Yeséeééé
Noééééé
D11 | Net Other Net -What is the annual energy wheel to your electrical
network from other source(s)?
D12 | Net Sales -Overall sales in MWh to any and all purchasers including ASK WHEN
off-system sales between November 2017 to October 2018 C6=6
D13 | Do you have information on your peak demand (measured in MW) Yes ééé&.l GO TO D14 IF
during dry season, that is from November 2017 to April, 20187 Noééééé2|D13=1, ELSE
GO TO D15
D14 | Peak Demand Dry Season - What was the peak demand or maximum
system load on your power system between October of 2017 and April
of 20187
D15 | What is the maximum current supplied (amperage) or load observed
at any time between November, 2017 and April, 2018?
D16 | What was the rated voltage supplied by your system?
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D17 | Do you have information on your peak demand (measured in MW) Yeséééé GO TO D18 IF

during rainy season, that is from April 2018 to October, 2018? No ééééé2|D17=1, ELSE
GO TO D19

D18 | Peak Demand Rainy Season - What was the peak demand or
maximum system load on your power system between May and
October of 2018?

D19 | What is the maximum current supplied (amperage) or load observed
at any time between November, 2017 and April, 2018?

D20 | What was the rated voltage supplied by your system?

D21 | Annual Peak Demand - What was the peak demand observed on
your system between October 15, 2017 and October 15, 2018?

D22 | Electrical Engineers  -Number of electrical engineers employed
(minimum of Bachelor degree or its equivalent)

D23 | Mechanical Engineers  -Number of mechanical engineers employed
(Bachelor degree or its equivalent)

D24 | Electrical Technicians  -Number of electrical technicians employed
(Certificate or its equivalent in electricity)

D25 | Mechanical Technicians  -Number of electrical technicians employed
(Certificate or its equivalent in electricity)

D26 | Other Staff - Number of other staff employed (neither the certified
electrical engineer or electrical technician but those engaged with
other technical aspects of the generation plant and services)

D27 | Full -time employees -Number of employees engaged full - time

D28 | Part - time employees -Number of employees engaged part - time

D29 | Total Number of Employees & (Full-time + part - time)

D30 | Any relevant additional information about company employees

SECTION E: REVENUE AND INCOME (ASK IF C6=6, ELSE GO TO F1)

NO. QUESTION NUMERIC VALUE SKIP/NOTE

E1 Do you have information on your total revenue from Yeséééeéééééeéeééeeée|IF2GOTO
the sale of electricity to all classes of your Noééééeééeééeé E3, ELSE GO
customers? TO E2

E2 What is the total revenue from the sale of electricity ITE2 s
to all classes of customers? answered

then go to E6

E3 Mont hly service c¢ch|IF1GOTO
How do you charge your customers? Cost per Kilowatt E4,IF2 GO

TO E5

E4 What is your monthly service charge per amp?

E5 What is your cost for per Kilowatts hours (KWh)?

E6 Do you have information available on your Net Yeséééeéeéeéeeéeeeeeee|lIF2GOTO
electric income or earnings as taken from the Noééeééeéeakéeééeéeée. 2 E8 ELSEGO
company®8s income statemen TO E7

E7 What is the Net electric income and earnings as

taken from the comparmyds
Net income=Total revenue from sale of electricity - Total
expenses (including personal , etc ) for running the
generator.
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E8 Do you have information on the amount of money Yesééééeééeéeéecéeéeeeee lIF2GOTO
generated from the sale of electricity on a monthly Noééeééeéeeeecéeéee E10
basis?

E9 Total Revenue: How much do you generate from
the sale of electricity on a monthly basis

E10 | What is cost (USS$) per amp per month?

E11 | What is the cost in US dollars per kWh?

E11l | Total Expenses: What is the total operational
expenses you incur for running the generator

E12 | Numbers of customers in the residential category

E13 | Numbers of customers in the commercial category

E14 | Numbers of customers in the industrial category

E15 | Numbers of customers not within any of the
aforementioned categories

E16 | Total number of customers (residential,
commercial, industrial and others)

SECTION F: ELECTRICITY PRICING AND USAGE (ASK IF C6=6, ELSE GO TO F1)

NO. QUESTION NUMERIC VALUE SKIP/NOTE

F1 Do you engage in the sale of Yesééececééeéeééeéeééeé.|IF2SKIPALL
electricity? Noéeéeéééeececééeéeeéé. . él SECTIONON

AVERAGE RAGE

F2 Residential éééééé é&elé|lIF1GOTOF3F12

Commercial éééééééeéeéé|lF2GOTOF13F22
I ndustrial éééééeéeéééé|llF3GOTOF23F31
IF 1&2 ANS All
Facility Type : What type facility(ies) excluding F23 -F31
does your power house supply
electricity to? IF 1&3 ANS All
ANSWER ALL THAT APPLIED excluding F13 -F22
IF 2&3 ANS All
excluding F3 -F12
IF 1,2&3 ANS ALL

F3 Average Rate 0 Residential Filter YeséééééeééeéeéeeéeéeeéeeéeéllIF2GOTOFS5, ELSE
Question: Do you have information Noéééééééeéeééeeeéeeéee. GOTOF4
on the average rate price, which is
the total electric revenues within each
customer classification divided by
total annual kWh sales within the
same classification?

F4 Average Rate d Residential: What is
the average rate/price of your
residential consumers/customers?

F5 How do you charge your customers? Mont hly service char|IF1GOTOF®6

Cost per Kilowatt Ho|lIF2GOTOF7
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F6

What is your monthly service charge
per amp?

F7

What is your cost for per Kilowatts
hours (KWh)?

F8

Average Usage Residential Filter
Question: Do you have information
on the average usage of your
residential consumer, that is, the
annual energy (kWh) sales divided by
the number of residential consumers
per month?

,,,,,,,,,,,,,,,

Noéééééééééeeéééee. 2

IF1GOTOF9
IF2 GO TO F10

F9

Average Usage Residential : What is
the average usage of your residential
consumers?

F10

What is the total individual consumer
breaker ampere rating?

F11

What is the rated voltage supplied by
the generator?

F12

How many hours do you operate the
generator per day?

F13

Average Rate & Commercial Filter
Question: Do you have information
on the average rate/price, which is
the total electric revenues within each
customer classification divided by
total annual kWh sales within the
same classification?

IF2 GO TO F15, ELSE
GO TO F14

F14

Average Rate o0 Commercial : What
is the average rate/price of your
commercial customers/ consumers?

F15

How do you bill your customers?

c bdr
Ho

Mont hly service
Cost per Kilowatt

IF1GO TO F16
IF2 GO TO F17

F16

What is your monthly service charge
per amp?

F17

What is your cost for per Kilowatts
hours (KWh)?

F18

Average Usage Commercial Filter
Question : Do you have information on
the average usage of your commercial
consumer, that is the annual energy
(kwWh) sales divided by the number of
commercial consumers per month?

,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,

IF1GO TO F19
IF2 GO TO F20

F19

Average Usage Commercial
What is the average usage of your
commercial consumers?

F20

What is the sum individual consumer
breaker ampere rating?

F21

What is the rated voltage supplied by
the generator?
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F22

How many hours do you operate the
generator per day?

F23

on the average rate/price, which is
the total electr ic revenues within each
customer classification divided by
total annual kWh sales within the
same classification?

Average Rate 0 Industrial (Filter Yeséécecééeééececéecéececéeée

Question): Do you have information Noééééééeéeéeéeééeéeéeeée.

IF2GO TO F25, ELSE
GO TO F24

F24

Average Rate dlndustrial : Whatis
the average rate/price of your
industrial consumers?

F25

How do you bill your customers?

Mont hly service élhlar

Cost per Kilowatt Ho

IF1GO TO F26
IF2GO TO F27

F26

What is your monthly service charge
per amp?

F27

What is your cost for per Kilowatts
hours (KWh)?

F28

the average usage of your industrial
consumer, that is the annual energy
(kwWh) sales divided by the number of
commercial consumers per month?

Average Usage Industrial Filter Yesééééeéeééeéeéeeéeeeeeéeé

Question : Do you have informationon |[No & é éééééééééééééé. 2

IF1GO TO F29
IF2GO TO F30

F29

Average Usage Industrial
What is the average usage of your
industrial consumers?

F30

What is the sum of individual
consumer breaker ampere rating?

What is the rated voltage supplied by
the generator?

F31

How many hours do you operate the
generator per day?

SECTION G: ASSETS (IN -SERVICE)

NO.

QUESTION

NUMERIC VALUE

SKIP/NOTE

G1

Generating Plant In 8 Service : The book value of physical
assets owned by the company concerned as represented by the
total of all generation capital accounts

G2

Transmission Plant In - Service : The book value of physical
assets owned by the company concerned including the
installed value of transmission stations, towers and poles,
conductors, power transformers, etc., as represented by the
total of all transmission capital accounts

G3

Distribution Plant In - Service : The book value of physical
assets owned by the company concerned including the
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installed value of substations, poles, conductors, transformers,
etc., as represented by the total of all distribution capital
accounts.

G4 Other Plant In - Service: Other6 mi igclude headquarters
buildings, laboratories, general usage fleet vehicles,

information centers, or any facility not classified under the
accounts for O0Generationédé, OTr

G5 Total Plant In - Service : The Sum of Generating Plant In -
Service, Transmission Plant In - Service, Distribution Plant In -
Service and Other Plant In - Service

G6 Total Assets: Total value of assets owned by the company
concerned

SECTION H: EXPENSES

NO. QUESTION NUMERIC VALUE SKIP/NOTE
H1 Generating Expenses : Total cost associated with power
generation

H2 Transmission Expenses : Total cost associated with power
transmission

H3 Distribution Expenses : Total cost associated with power
distribution

H4 Power Purchased Expenses : Total cost associated with
purchased power

H5 Other Expenses : Other cost not captured under
generation, transmission and distribution costs.

H6 Total Expenses
: The Sum of Generation Expenses, Transmission
Expenses, Distribution Expenses and Other Expenses

SECTION I: TRANSMISSION AND DISTRIBUTION (NOTE: ASK ONLY IF C6=2 OR 3)

NO. QUESTION NUMERIC VALUE SKIP/NOTE

11 Incoming Substation Capacity: Sum of normal
nameplate ratings (MVA) of all substation transformers
that receive input from sources other than those on the
receiving system itself

12 Number of Meters:  Total number of meters

13 Number of Distribution Transformers: Number of
individual line distribution transformers (not banks)
supplying customer service, whether on poles, pad, in
vaults or other point -of-service locations.

14 Distribution Transformer Capacity : Sum of
nameplate capacities (MVA) of all distribution line
transformers in service.

15 Distance Overhead Line: A pole mile is one mile of
overhead (OH) line structures, regardless of how many
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circuits or conductors are supported by those
structures. One mile of poles, whether carrying two 3 -
phase circuits or a single -phase conductor, constitutes
a pole mile.

Distance Underground Line: An underg round (UG)
circuit mile is a physical length of one mile of a
distribution cable circuit, whether 3 -phase of single -
phase, and whether occupying conduit banks with
other circuits or not. One mile of a 3 -phase conductor
cable or of three single -phase cables constituting a 3 -
phase circuit extending over a one -mile distance,
equals one circuit mile. One mile of a single -phase
cable operating as a circuit is also a circuit mile.

Distance Total Line:  Sum of (OH) and (UG) miles

Distribution Voltage  Classes : Distribution voltages
have been classified into the most commonly used
voltage classes (.415kV, 22kV, 33kV, and 66kV).

Transmission Overhead Line : Total (pole) miles of
individual transmission circuits of all system voltages
carried on overhead (OH) structures of any type

110

Transmission Underground Line: Total (circuit)
miles of individual transmission circuits of all system
voltages run underground (UG) in duct banks, direct -
buried or submarine installations

111

Transmission Tot al Line -Sum of (OH) and (UG)
miles.

112

Transmission Voltage Classes - (132kV and 225kV).
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SECTION J: GENERATION (NOTE: ASK ONLY IF C6=1)

NO. QUESTION NUMERIC VALUE SKIP /NOTE
J1 Number of generation plants Ooneéééél |[IFIGOTOJ1 1
More IF2GOTOJ1 1TOJ1 5

NOTE: THE CHANGE OF THE DATABASE STRUCTURE FROM VERTICAL TO HORIZONTAL, THIS SECTION REPRESENTS THE GENERATION
INFORMATION OF SEVERAL PLANTS

NO. QUESTION
A. B. PlantID - C. Year Online - Year- D. Location - F. Installed E. Plant G. Alternative H.Size of I. Number of
PLANT | Plant Unique on-line for oldest Plant Location (Operating) Type/Technology - Plant Fuel - Units -Size of Units -
Numeric OPERATING unit on site | (Township/City) Capacity - Source of energy/fuel Alternative individual Operating
Identifier used by plant source of generating Units Count
energy/fuel units
used by plant
J2 J3 Ja J6 J7 J8 J9
J5
J1
1.
2.
3.
4,

34



35




36



NOTE: KINDLY USE THE NUMERIC CODES BELOW THAT ARE ASSOCIATED WITH THE ANSWERS
TO FILL QUESTION J5 AND J6

NUMERIC
FIELD CODE CODE MEANING DESCRIPTION
A generating installation in which the
exhaust heat from a gas or combustion
Combined - turbine produces steam to power a steam
CC 1 | cycle turbine.
A generating installation powered by fuel
FC 2 | Fuel Cell cells.
A generating installation with a turbine in
GT 3 | Gas turbine which combustion
A hydroelectric generating installation
HY 4 | Hydroelectric (usually conventional)
An engine -driven generating installation
where the internal combustion of the fuel
Internal acts directly to produce mechanical power
IC 5 | combustion to drive the generator.
A generating installation powered by
PV 6 | Photovoltaic photovoltaic cells
A generating installation with a steam
Steam, fossil- turbine -generator set powered by fossil
STFF 7 | fired fuel.
A generating installation with a steam
turbine -generator set powered by a
Steam, nuclear | nuclear reactor (BWR, PWR, HTGR or
STNP 8 | powered CANDU).
Wind turbine A generating installation with a wind
WTG 9 | generator turbine generator.
Plant Turbo A generating installation powered by a
Type/Technology | TEX 10 | expander turbo
BAG 1 | Bagasse
Blast-furnace
BFG 2 | gas
Usually from wood or other biomass and
BGAS 3 | Biogas organic material gasification
Unspecified Including agricultural waste and energy
BIOMASS 4 | biomass crops
Bio-derived
liquid fuel or
BL 5 | biodiesel
CGAS 6 | Coal gas From coal gasification
COAL 7 | Coal
COG 8 | Coke oven gas
Petroleum
COKE 9 | coke
DGAS 10 | Digester gas Sewage sludge gas
FGAS 11 | Flare gas
GAS 12 | Natural gas
GEO 13 | Geothermal
H2 14 | Hydrogen
Industrial
INDWST 15 | waste
Plant Fuel/
Alternative Plant | 9ET 16 | Jet fuel
Fuel KERO 17 Kerosene
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LGAS 18 | Landfill gas
LIQ 19 | Pulping liquor Black liquor
Liquefied
LPG 20 | petroleum gas | Usually butane or propane
MEDWST 21 | Medical waste
METH 22 | Methane From coal mines (coal -bed methane)
MGAS 23 | Mines gas
NAP 24 | Naphtha
OIL 25 | Fuel oil
PEAT 26 | Peat
Refuse-
RDF 27 | derived fuel
REF 28 | Refuse Unprocessed municipal solid waste
Refinery off -
RGAS 29 | gas
SUN 30 | Solar power
Tire -derived
TDF 31 | fuel
TIRES 32 | Scrap tires
UR 33 | Uranium Including BWR, CANDU & PWR reactors
WAT 34 | Water
wind -
powered
WIND 35 | turbines
Wood/ wood -
WOOD 36 | waste fuel
WSTGAS 37 | Waste gas From refinery or other industrial processes
WSTH 38 | Waste heat
Wastewater
WSTWSL 39 | sludge
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Annex 2: Pilot Census Data (ELWA - RIA Corridor)

See Annex 2 in Excel format.



Annex 3: Pilot Census Data (Liberia Electricity Cooperation)

See Annex 3 in Excel format.



Annex 4: Country by Country Legislation Establishing Thresholds for Licensing in the

Electricity Sector
COUNTRY BY COUNTRY LEGISLATION ESTABLISHING THRESHOLDS FOR

LICENSING IN THE ELECTRICITY SECTOR

Country | Legislation/Regulation License Threshold Extant Provisions
Required for
Licensing

1. | Namibia | Electricity Act of 2007, | Generation 500KVA | A license is not required -
Section 17 and Section

18 (a) in an unlicensed area or a

licensed area where no supply
network is available, for the
generation of electricity by means
of a generation plant which -

(i) has an installed capacity of less
than 500 kVA; and

(ii) generates electricity
exclusively for own consumption
by the person in control of such
plant and on premises owned or
occupied by that person;

(b) in a licensed area where a
supply network is available, for the
generation of electricity by means
of a generation plant which -

(i) has an installed capacity of less
than 500 kVA:; and

(if) generates electricity as a
standby supply exclusively for own
consumption by the person in
control of such plant and on
premises owned or occupied by
that person;

Distribution 500KVA | A license is not required -

(c) for the distribution of
electricity by a person who installs
or has installed distribution
network exclusively for own
consumption on premises owned or
occupied by that person, where the
estimated total demand of the
installation is less than 500 kVA,
or

(2) Any person who installs or has
installed a distribution network on
premises owned or occupied by
that person, where the estimated
total demand of the installation is
500 kVVA or more -




(a) whether the electricity is
distributed exclusively for own
consumption by that person or for
consumption by another person; or
(b) whether the electricity supplied
is resold or not, may apply to the
Board for an exemption from
section 17(1).

(3) An application for exemption in
terms of subsection (2) is not
required in respect of the internal
electricity provision to occupants
thereof by -

(a) building installations, including
shopping complexes and shopping
malls; and

(b) high density housing
developments to which only low
voltage electricity is distributed,
which are exempted from the
requirement to have a license in
terms of this Act.

Transmission No License required as per Section 17
threshold

Trading No License required as per Section 19
threshold

Supply No License required as per Section 17
threshold

Importation No License required as per Section 17
threshold

Export No License required as per Section 17
threshold

Sales No License required as per Section 17
threshold

Swaziland | Swaziland Electricity Generation 100KW or | (3) Any person who wishes to erect
Act, 2007, Part I, 100GWh | and establish any works —

Sections 2 — Section 11

(a) which will be rated at the site
where it is to be installed at a
capacity of one hundred or more
kilowatts, for generating,
transmitting, transforming,
converting or distributing
electricity; or

(b) the plant of which is rated at
the site where it is installed at a
capacity of less than one hundred
Kilowatts and which is used for the




generation, transmission,
distribution, or supply of electricity
for the use of any other person,
whether or not it is for the
operators own use, shall do so in
accordance with regulations made
under this Act, and shall comply
with any requirement of the
Minister or the Authority for the
purpose of facilitating co-
ordination with existing or future
electricity undertakings.

(4) Notwithstanding the provisions
of subsections (1) and (2), or the
provisions of the Energy
Regulatory Authority Act, 2007, a
person carrying on or involved in
an activity specified in Schedule Il
need not apply for or hold a
license.

SCHEDULE I

EXEMPTION FROM
OBLIGATION TO APPLY FOR
AND HOLD A LICENCE

1. Any person who generates,
transmits or distribute electricity
for the use of that person approved
and authorized by the Authority.

2. Any person who sells less than 1
GWh of electricity per annum to
customers: Provided that the
condition relating to the supply of
electricity thus sold and the tariffs
charged are not less favorable than
the conditions of supply and tariffs
that would have been applicable if
such customers were directly
supplied with electricity by the
licensee who sells electricity to the
person supplying such customers
with electricity under this
exemption.

3. Off-grid and mini-grid supply
schemes specifically exempted by
the Minister in terms of section

67(1)().

Distribution

100 GWh

License required as per Part II,
Section 8

Transmission

No
threshold

License required as per Part II,
Section 6




Transmission No License required as per Part 11,
System threshold | Section 7
Operator
Supply 100 GWh | License required as per Part Il,
Section 9
Import and No License required as per Part II,
Export threshold | Section 10
License
Tanzania | Electricity A_ct 2008, Generation 1MW Section 8
Part 111, Section 8 and installed
Section 18 capacit 2. Any person seeking to conduct
(Euraly any of the activities stipulated in
sites) Subsection 1 shall be required to
apply to the authority for a license
unless-
(a) that person has been exempted
by the Authority, or
(b) the activity is exempted under
subsection (3) or (4) of Section 18.
18. The Authority may exempt any
person from application of the
requirement of Section 8 if;
(3) Any person who undertake
generation activities in rural areas
where the installed generation
capacity at a single site is less than
one megawatt shall be exempted
from the requirement to obtain a
license
Distribution 1MW (2) Any person who undertake off
max. — grid distribution and supply in
demand | rural areas where the maximum
(rural demand on the off — grid system is
sites) below 1MW shall be exempted
from the provisions in Section 8
Transmission No License required as per Part Ill,
threshold | Section 8
Supply 1MW (2) Any person who undertake off
max. — grid distribution and supply in
demand | rural areas where the maximum
(rural demand on the off — grid system is
sites) below 1MW shall be exempted
from the provisions in Section 8
System - No License required as per Part I11,
Operation threshold | Section 8

6




Cross Border No License required as per Part Ill,

Trade in threshold | Section 8

Electricity

Physical and No License required as per Part Ill,

Financial threshold | Section 8

Trade in

Electricity

Electrical No License required as per Part Ill,

Installation threshold | Section 8

Zimbabwe | Electricity Act, Chapter .
13:19, 2003  Part V111, Generation 100KW | LICENSING REQUIREMENT
Section 40, (1) (1) No person, except in terms of

the appropriate license issued
under this Act, shall in Zimbabwe
operate an
electricity undertaking which
generates, transmit, distributes, or
supplies electricity in excess of 100
kilowatts (kW), or such other
amount as the Commission may
from time to time prescribe by
notice in a
statutory instrument.

Distribution 100KW | License required as per Part VIII,

and Retail Section 44

Supply

Transmission | 100KW | License required as per Part VIII,

and Bulk Section 43

Supply

Zambia The Electricity Act Generation 100KW 3. (1) Subject to subsection (2) and

1995, Chapter 433, Part
Il, Section 3 and
Section 4

the Energy Regulation Act, no
person shall establish or carry on
any undertaking unless in
accordance with this Act and the
Energy Regulation Act.

(2) Subsection (1) shall not apply
to an undertaking the plant of
which is rated at the site where it is
installed at a capacity of less than
one hundred kilowatts and which is
used solely for the generation,
transmission, distribution or supply
of electricity for an operator's own
use.

4. (1) Any person who wishes to
erect and establish any generating
station works




(a) the plant of which will be rated
at the site where it is to be installed
at a capacity of hundred or more
kilowatts, for generating,
transmitting, transforming,
converting or distributing
electricity; or

(b) the plant of which is rated at
the site where it is installed at a
capacity of less than one hundred
kilowatts and which is used for the
generation, transmission,
distribution or supply of electricity
for the use of any other person,
whether or not it is for an
operator's own use; shall do so in
accordance with regulations made
under this Act, and shall comply
with any requirement of the
Minister or the Board for the
purpose of facilitating coordination
with existing or future
undertakings.

Distribution

License required as per Part II,
Section 3 and 4

Transmission

License required as per Part Il,
Section 3 and 4

Supply

License required as per Part II,
Section 3 and 4

Uganda

The Electricity Act
1999, Chapter 145 —
Part V1, Section 61

Generation

0.5MW

(1) No person shall construct, own
or operate a generating station with
a capacity of or exceeding 0.5
megawatts without a generation
license issued under this Act.

(2) The authority shall, subject to
the payment of the prescribed fee,
register a generating station
constructed, owned and operated
for commercial purposes of a
capacity not exceeding 0.5

megawatts.

Distribution

License required as per Part VI,
Section 57

Transmission

License required as per Part VI,
Section 53

System
Operator

License required as per Part VI,
Section 55




Bulk

License required as per Part VI,

Supplier Section 56
Sales License required as per Part VI,
Section 59
Import and License required as per Part VI,
Export Section 60
Kenya The Energy Act, No. Generation 3000KW 27. (1) Subject to the provisions of

12, 2006 — Part 111,
Section 27

(license)

1000KW
(permit)

this Act, a license or licenses as the
case may be, shall be required for
the—

(2) generation, importation or
exportation, transmission or
distribution of electrical energy; or

(b) supply of electrical energy to
consumers:

Provided that for undertakings
involving a capacity not exceeding
3,000 kW, the provisions of
subsections (2), (3) and (4) shall
apply.

(2) A Permit shall be required in
respect of all undertakings—

(a) intended for the supply of
electrical energy to other persons
or consumers; and

(b) with a generating plant of over
1000 kW intended for own use.

(3) Any undertaking operating
pursuant to a permit granted under
this Act shall—

(a) in any case where conveyance
of electrical energy to or from any
transmission or distribution
network is possible, meet the
minimum requirements of the
owner or operator of the
transmission or distribution
network as approved by the
Commission, and the owner or
operator of any such undertaking
shall inform the network owner or
operator of all connected load and
generation equipment that might
have material effect on the
network; and

(b) be subject to such conditions as
may be specified by the
Commission.




(4) A permit shall not be required
in the case of installations with a
generating plant of a capacity not
exceeding 1000 KW and connected
within the premises of any person
in such a manner that conveyance
of electrical energy to a
transmission system or a
distribution system cannot occur.

Distribution

License required as per Part II,
Section 27

Transmission

License required as per Part II,
Section 27

Importation
and
Exportation

License required as per Part II,
Section 27

Supply License required as per Part II,
Section 27
Electrical License required as per Part Il,
Installation Section 38
Work
Nigeria Electricity Power Generation 1 MW 62. - (1) No person, except .in

Sector Reform Act,
2005 - Part IV, Section
62

accordance with a license issued
pursuant to this Act or deemed to
have been issued under section 98
(2), shall construct, own or operate
an undertaking other than an
undertaking specified in subsection
(2) of this section, or in any way
engage in the business of:

(a) electricity generation,
excluding captive generation;

(b) electricity transmission;
(c) system operation;

(d) electricity distribution; or
(e)trading in electricity.

(2) Notwithstanding subsection (I)
of this section, a person may
construct, own or operate an
undertaking for generating
electricity not exceeding |
megawatt (MW) in aggregate at a
site or an undertaking for
distribution for electricity with a
capacity not exceeding 100
kilowatts (KW) in aggregate at a
site, or such other capacity as the

10




Commission may determine from
time to time, without a license.

Distribution 100KW | License required as per Part 1V,
Section 67

Transmission License required as per Part 1V,
Section 65

System License required as per Part IV,

Operation Section 66

Trading License required as per Part 1V,
Section 68

Botswana | Electricity Supply Act, Generation 25KW | 3. (1) Subject to subsection (2) no

1973, Electricity
Supply (Amendment)
Act, 2007

person shall —

(a) generate, supply, transmit,
distribute, export, or import
electricity;

(b) use, work or operate or permit
to be used, worked or operated any
plant, apparatus or works designed
for the supply or use of electricity;
or

(c) supply to or for the use of any
other person electricity from any
plant, apparatus or works designed
for the supply or use of electricity
except in terms of a license issued
by the Minister under this Act and
expressly authorizing such
generation, supply, transmission,
distribution, export, import, use,
work or operation, as the case may
be.

(2) No license shall be required in
respect of —

(a) any generation, supply,
transmission or distribution of
electrical energy provided by any
plant, apparatus or works operated
by a department of the
Government; or

(b) any installation not exceeding
25 Kkilowatt capacity which is
situated entirely on the owner’s
own property or property occupied
by him and is used by the owner to
operate plant used solely by him,
and for lighting any house, office
or other building, and where no

11




public supply of electricity is
available.

(3) Notwithstanding subsection (2)
all generators, suppliers,
transmitters, distributors of
electricity shall be subject to any
regulations made by the Minister
under section 15 relating to safety.

Distribution

License required as per Section 3

Transmission

License required as per Section 3

Trading License required as per Section 3
Import and License required as per Section 3
Export
10. i\?‘lrJiTa iﬁCtég:ég_Rg%l;ﬂ?T“ Generation No 8. (1) No person may, without a
! P : Threshold | license issued by the Regulator in

Section 8

accordance with this Act-

(a) operate any generation,
transmission or distribution
facility;

(b) import or export any electricity;
or

(c) be involved in trading.

(2) Notwithstanding subsection (1),
a person involved in an activity
specified in Schedule 2 need not
apply for or hold a license issued
by the Regulator.

SCHEDULE 2

EXEMPTION FROM
OBLIGATION TO APPLY FOR
AND HOLD A LICENCE

1. Any generation plant
constructed and operated
for demonstration
purposes only and not
connected to an inter
connected power supply

2. Any generation plant
constructed and operated
for own use

3. Non-grid connected
supply of electricity
except for commercial
use

12




Distribution License required as per Chapter Ill,
Section 8

Transmission License required as per Chapter Il1,
Section 8

Trading License required as per Chapter IlI,
Section 8

Import and License required as per Chapter 11,

Export Section 8
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Annex 5: Assumptions and Formulation for Secondary Data

See attached filed
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