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FOREWORD

The energy sector is a key driver for economic activity world
over, in this regard, changes in the sector have a significant
impact on any economy. During the past year, unforeseen
global events led to unprecedented impacts in the global
energy sector and local economies, of which, Zambia was
not spared. However, our local economy showed resilience _
and recorded 4.7 percent growth' at a time when there was
economic turmoil globally. Against this background, it is my
foremost pleasure to present the 2022 Energy Regulation
Board (ERB) Energy Sector Report.

This edition of the Energy Sector Report highlights the key ==&
developments that have taken place in the sector, focusing
on three main sub-sectors, namely; electricity, renewable
energy and petroleum. In the electricity sub-sector, growth
was demonstrated by the increase in the generation capacity &
from 3,318.4MW in 2021 to 3,777.3MW in 2022. The increase ‘
was attributed to the construction and commissioning of <
Kafue Gorge Lower (KGL) Hydro Power Station owned by =
ZESCO Limited (ZESCO). This inevitably led to a 10 percent
increase in generation sent out from 17,635.1GWh in 2021

to 19,399.1GWh in 2022. Moreover, some other notable
developments in the sector included the issuance of a white paper on the Electricity Cost of Service Study

(CoSS) which outlined the government’s position on the findings of the study.

In the petroleum sub-sector, consumption growth was attributed to the removal of global COVID-19
restrictions. There was a rise in the consumption of Jet A-1 which resulted in a 5.7 percent increase in total
petroleum product consumption from 1,465,703.84 MT in 2021 to 1,549,274.44 MT in 2022. In addition,
numerous reforms were implemented in the sector including the conversion of TAZAMA pipelines to a carrier
of finished petroleum products, specifically, Low Sulphur Gasoil (LSG) only and the reconfiguration of INDENI
Petroleum Refinery Company Limited (IDENI) to an Oil Marketing Company (OMC). Further, there was a
policy directive aimed at increasing private sector participation in the importation of petroleum products,
these reforms are discussed in greater detail in this edition of the Energy Sector Report.

During the year 2022, the ERB commenced pricing of Jet A-1 using the Import Parity Pricing (IPP) model.
The model was implemented following extensive stakeholder consultation and a pilot phase which ran from
June to October 2021, in order to assess the practicality of the transition from the Cost Plus Model (CPM) and
to address any potential challenges. The decision to implement the IPP during the second quarter of 2022
was supported by the migration to the thirty (30) day pricing Cycle, for all petroleum products, following the
Government’s pronounced reforms for the petroleum sub-sector.

Further in 2022, the sale and distribution of high sulphur diesel? on the Zambian market was discontinued.
This was in line with the AFRI-4 (African Refiners Association) road map to migrate to low sulphur content in
gasoil of 50ppm and below by 2020; and the Southern African Development Community’s (SADC) road maps
to migrate to low sulphur content in gasoil of 50ppm and below by 2022.

Zamstats Volume Number 240, March 2023.
2 High sulphur diesel relates to ordinary diesel
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From a regulatory point of view, the number of licences issued by the ERB increased from 117 in 2021 to 361
in 2022 demonstrating our commitment to facilitate participation of new and existing players in the sector. The
ERB noted the increased interest in setting up of service stations and proactively developed guidelines on the
same to enhance public safety and predictability in the sub-sector. Moreover, the ERB continued to work with
collaborative partners to make progress on regulatory interventions which will be highlighted in this report.

In addition to the aforementioned, the 2022 Energy Sector Report includes recent energy sector statistics for
all three sub-sectors including licensing statistics for the past year. The report will also highlight the challenges
experienced and prospects for the sector, beyond 2022. It is my sincere hope that this edition of the report
will provide relevant and useful information to our readers.

ik

Eng. Yohane Mukabe
Director General
July 2023
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1.0 INTRODUCTION

Overview of Global Economic Performance

In 2022, the global economy was set on a path of modest economic recovery following reduced severity of
the COVID-19 pandemic, as such; the initial growth forecast for the world economy was estimated at 4.4
percent®. However, resulting from the Russian invasion of Ukraine coupled with an array of factors ranging
from an economic slowdown in China, emergence of new COVID-19 strains, soaring levels of global inflation |
and restrictive monetary policy; global growth prospects quickly diminished with forecasts revised downwards
to 3.2 percent®.

As each country grappled with the unforeseen economic turmoil globally, domestic market pressures reduced
demand for commodities particularly in China and Europe which are Africa’s main trading partners. In this

regard, the African Development Bank (AfDB) estimated that the continent’s real Gross Domestic Product 1
(GDP) would decline to 3.8 percent in 2022 from an estimated 4.8 percent in 2021. This resulted from the f
combined impacts of climate change risks, spillover effects from geopolitical tension, and lasting impacts |
from the COVID-19 pandemic?®. Furthermore, the International Monetary Fund (IMF) reported that the regional | /
economic outlook in Sub-Saharan Africa was negatively impacted by the slowdown in advanced economies, A
volatile commodity prices and tightening global financial conditions®.

The economic impacts of the Russia-Ukraine war are said to have impacted the Sub-Saharan region through =
three mediums namely: non-energy and energy commodity prices, financial markets and supply chain
disruptions. Notably, these resulted in negative implications for African economies. In past years, agricultural
exports from Russia and Ukraine to Africa (including maize, wheat, and vegetable oil) had accounted for
at least 40 percent of each country’s merchandise exports to the continent. However, resulting from the
disruptions, food prices had soared to levels not seen before’. Additionally, the region also experienced
numerous currencies depreciation against the United States dollar following the implementation of restrictive
monetary policy in the United States®. This was partly due to the Federal Reserve rate hikes in an attempt to
curb inflationary pressures. As a result, net importing nations were negatively impacted by the increased cost
of imported goods during an already tumultuous time at which food and energy prices were soaring globally.

Overview of Domestic Economic Performance

Preliminary estimates indicated that the Zambian economy grew at a rate of 4.7 percent in 2022, a slight
uptick from the 4.6 percent recorded in 2021°. The growth was attributed to amongst others, the growth of
the Education, Transport and storage as well as the Information and communication sectors.

On the other hand, despite rising global inflation, prudent financial management of the local economy resulted
in an inflation rate of 9.9 percent recorded in December 2022 compared to 16.4 percent recorded in December
2021. The inflation rate was declining throughout the year and reached a low of 9.7 percent (recorded in June
and October before increasing slightly to end the year at 9.9 percent owing to seasonal demand for goods
and services during the festive period)'°. In this regard, the kwacha reported a depreciating trend towards the
end of 2022 after recording some gains at the start of the year. The factors that contributed to the depreciation
included low foreign currency supply amidst high demand to facilitate import payments for activities such as
petroleum fuel, medicines, and agricultural inputs among others. It is worth noting that the monetary policy

3International Monetary Fund, World Economic Outlook Update, January 2022.

“International Monetary Fund, World Economic Outlook Update, July 2022.

5 African Development Bank, Africa’s Macroeconomic Performance and Outlook, January 2023.
8International Monetary Fund, Regional Economic Outlook Sub Saharan Africa, October 2022.
"African Development Bank, African Economic Outlook, May 2022.

8International Monetary Fund, World Economic Outlook Update, October 2022.

9 Zamstats Volume Number 240, March 2023.

0 Zamstats Volume Number 237, December 2022.
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rate remained unchanged throughout the year at 9 percent owing to sustained deceleration of inflation and
positive progress made on national debt restructuring™.

During the last month of 2021 and the first two (2) months of 2022, the kwacha depreciated from K16.81/US$
in December 2021 to K18.12/US$ in February 2022 owing to foreign exchange demand pressures mainly
attributed to the importation of petroleum products'. However, despite the global trend of exchange rate
depreciation, for the next 7 months the kwacha reported gradual gains to reach an average high of K15.65/
US$ in September 2022 owing to positive market sentiments resulting from the approval of the IMF Extended
Credit Facility. Further, the appreciation was also supported by increased supply of foreign exchange.
= However, demand pressures to facilitate the importation of agricultural inputs and petroleum products led to
13} = the kwacha depreciating to an end of year rate of K17.61/US$ which was higher than the rate of K16.78/US$
8 | recorded a year earlier.

= Energy Sector Contribution to GDP

| The Zambia Statistics Agency (ZSA) Preliminary National Accounts estimated at constant 2010 prices
highlighted that the economy grew at a rate of 4.7 percent from K144,090 million in 2021 to K150,927.40
million in 2022. Electricity contributed 0.2 percent to GDP as shown in the table below.

| Table 1-1: Gross Value Added by industry at constant 2010 prices, 2021-2022

Industry 2(!2? 2(!2_2 Annual Growth % Gontribution
(K’million) (K’million) Rate (%) to Growth
Agriculture, forestry, and fishing 11,086 10,817 -2.4 -0.2
Mining and quarrying 14,343 13,711 -4.4 -0.4
Manufacturing 12,151 12,681 4.4 0.4
Electricity 2,624 2,873 9.5 0.2
Water supply 356 379 6.4 0.0
Construction 15,621 14,485 -7.3 -0.8
Wholesale and Retail Trade 26,713 27,127 1.5 0.3
Transportation and storage 5,986 7,690 28.5 1.2
Accommodation 2,195 2,670 21.6 0.3
Information and communication 10,019 11,497 14.8 1.0
Financial and Insurance activities 7,184 7,272 1.2 0.1
Real estate activities 5,226 5,417 3.7 0.1
Professional, scientific, and technical 2,747 3,216 17.1 0.3
Administrative and support service 1,441 1,360 -5.6 -0.1
Public administration and defence 6,411 6,758 5.4 0.2
Education 8,870 11,582 30.6 1.9
Human health 2,632 2,749 4.5 0.1
Arts, entertainment, and recreation 207 406 96.7 0.1
Other service activities 1,179 1,027 -12.9 -0.1
Total Gross Value Added for the economy 136,990 143,716 4.9 4.7
Taxes less subsidies 7,100 7,210 1.5 0.1
Total for the economy, at market prices 144,090 150,927 4.7 4.7

Source: Zambia Statistics Agency, National Accounts

""Bank of Zambia, MPC Statement, November 2022.
2Bank of Zambia, MPC statement, February 2023.
*Bank of Zambia, MPC statement, November 2022.
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Performance of the Global Energy Sector

In 2022, the global energy sector grappled with unique challenges largely caused by the Russian invasion of
Ukraine, the economic slowdown in China and persistent global inflationary pressures. The Russian-Ukraine
war led to unprecedented effects which included an unforeseen global energy crisis particularly in Europe which
resulted into an increase in the cost of living and dampened economic activity. More specifically, European
gas prices have more than quadrupled since 2021 as Russia has significantly scaled back exportation of the
commodity which serves as a staple for cooking and heating at household level.™

Further, the Russian-Ukraine war has had an undesirable impact of reducing access to electricity as it becomes
more unaffordable and impedes the drive towards clean energy. This is because the most vulnerable in =
society are forced to switch to less cleaner alternatives such as firewood which is more affordable. Evidently, ==&
as a world leader in the export of petroleum products, the impact of sanctions to Russia had disrupted the & §&

world energy supply and specifically for natural gas. As a result, the market prices had increased to highs of = A
US$250/bbl which is significant as “high gas and coal prices account for 90 percent of the upward pressure |
on electricity costs around the world” '°. The combined impact of the war and global financial distress is that ==
progress towards achievement of Sustainable Development Goal (SDG) 7 of ensuring access to affordable, & f
reliable, sustainable, and modern energy by 2030 is being set back as energy prices increase substantially'®.

However, there is a strong policy drive globally to fast-track investment in renewables in order to tackle the
crisis and this will continue to take centre stage in tandem with other climate reforms'. Notwithstanding
the energy crisis, global electricity demand grew by 2 percent in 2022 driven by increased sale of electric
vehicles and heat pumps. Further, growth prospects appear promising in the global electricity sector owing
to increased investment in both renewable and nuclear energy in the next few years with a majority of the
generation emanating from China and the European Union (EU).'®

During 2022, crude oil prices fluctuated between US$122.71/bbl recorded in June 2022 and US$76.44/
bbl in December 2022. Crude oil prices were on an upward trajectory during the first half of the year before
declining to as low as US$76.44/bbl in December 2022. Notably, the upward trajectory during the first half of
the year was due to supply concerns stemming from the combination of geopolitical tension between Russia
and Ukraine; and low global crude oil inventories. With regards to the second half of the year, crude oil prices
generally decreased due to concerns about a possible economic recession. This resulted in reduced demand
that coupled with severe COVID-19 containment measures in China (one of the major consumers of oil),
further contributed to lower global petroleum demand. In addition, there was an increase in crude oil supply
from the United States and international Strategic Petroleum Reserve release programs, which increased the
global supply of crude oil, thus pushing prices downwards.

Performance of the Local Energy Sector
Performance of Electricity Sub-sector

In 2022, the installed electricity generation capacity significantly increased as a result of the construction
and commissioning of KGL power project. In this regard, the national installed electricity generation capacity
increased to 3,777.3MW from 3,318.4MW recorded in 2021. It is worth noting that out of the total electricity
generation installed capacity, 5.5MW was attributed to mini-grids. On the other hand, 3,771.8MW was on-
grid generation capacity which also included Copperbelt Energy Corporation (CEC) standby emergency
generators with a combined capacity of SOMW.

Zambia’s national installed capacity was dominated by hydro generation accounting for 84 percent from 87.3
percent in 2021. The national electricity generation sent out increased by 10 percent to 19,399.12GWh in 2022
from 17,635.05GWh recorded in 2021. This growth was attributed to the commissioning of three (3) additional

4 International Monetary Fund, World Economic Outlook Update, October 2022
"®International Energy Agency, World Energy Outlook 2022

61EA, IRENA, UNSD, World Bank, WHO, Tracking SDG 7: The Energy Progress Report, 2022
"International Energy Agency, Renewables 2022

"®International Energy Agency, Electricity Market Report 2023, February 2023
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150MW generation units recently commissioned at KGL Power Station. Further, electricity generation from the
IPPs increased by 73 percent from 3,638.0GWh in 2021 to 6,280.0GWh in 2022. The increase was attributed
to increased generation from KGL and Maamba Collieries Limited (MCL) which posted increases in generation
of 232 and 67 percent respectively.

In order to maximize growth potential for the electricity sub-sector, a number of policy developments took
place in 2022. In this regard, the Ministry of Energy (MoE) with support from Cities Infrastructure Growth
Zambia (CIG Zambia) successfully completed the development of the Zambian Integrated Resource Plan (IRP)
which is expected to be launched in 2023. The IRP provides a structured plan for generation, transmission,
: and distribution infrastructure in Zambia for the next 30 years while accounting for security of supply and
#8._ environmental protection.

El | In addition, the Zambia Power Development Framework (ZPDF) was developed to lessen the burden to
" investors in terms of inquiring the procedures and processes for obtaining licenses for power projects. To
| this effect, the framework improves efficiency as it clearly stipulates the procedures and processes involved
| in the development of projects in the electricity sub-sector. Furthermore, in order to optimize use of financial
resources, the Energy Efficiency Strategy and Action Plan were launched to support systematic implementation
of various energy efficiency measures with a goal to realize energy savings and thus defer investments in
energy infrastructure.

4| Furthermore, in August 2022, Government issued a Green Paper aimed at serving as a consultative document
to enlist stakeholder input on the Government’s preliminary positions on the findings and recommendations
. of the Cost of Service Study (CoSS). Moreover, following extensive stakeholder consultations in all the 10
Provinces of Zambia, a White Paper which contained the final positions and guidance of Government on the
findings and recommendations of the study was issued.

Performance of Petroleum Sub-sector

In 2022, there was a recorded increase in national consumption for petroleum products by 5.7 percent
from 1,465,703.84 MT in 2021 to 1,549,274.44 MT in 2022. This was mainly on account of a significant
increase in consumption of Jet A-1 by 41.3 percent. It is noteworthy that while there was a general increase
in consumption of all petroleum products, there was a substantial reduction in consumption of kerosene from
2,536.84 MT in 2021 to 833.04 MT in 2022 representing 67.2 percent.

Various reforms were undertaken in the petroleum sub-sector, in 2022 to improve efficiency in the petroleum
supply chain. The first was the withdrawal of Government from the importation and supply of petroleum
products. Following this development, all importation of petroleum products was left to the private sector with
a view to create business and employment opportunities. Consequently, the ERB continued implementing
this policy through cost reflective pricing, maintenance of strategic reserves, and fuel monitoring in line with its
mandate of ensuring security of supply.

In another key development, work had commenced to institutionalize policy frameworks aimed at facilitating
conversion of TAZAMA pipeline from a transporter of petroleum feedstock to a carrier of finished petroleum
product, specifically LSG. In this regard, it was envisaged that once fully operational the transportation cost
for importing LSG will reduce as all stock of LSG is currently transported in fuel tankers via road™. Similarly,
INDENI Qil Refinery was converted to an OMC while work had commenced to facilitate conversion of INDENI
infrastructure from a crude oil processing plant to a biofuel blending facility. In this regard, the refinery will
undertake blending of locally produced biodiesel and ethanol with imported diesel.?°.

In 2022, the MoE successfully reviewed the Petroleum Act Cap 435 of the Laws of Zambia. The revision is
aimed at enhancing operational efficiency in the petroleum sub-sector and upgrading provisions in line with
international best practices. Moreover, in order to further support expansion of the petroleum sub-sector, an
MoU between Namibia and Zambia for the Namibia-Zambia Oil Pipeline (NAZOP) was signed. The MoU was
aimed at facilitating the development of a petroleum pipeline from Namibia to Zambia via Chirundu.

9 Minister of Finance, 2023 Budget Speech
20 Presidential Speech from 2™ Session of National Assembly
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The ERB undertook monthly revisions of the wholesale and pump prices of petroleum products based on
the Cost-Plus pricing model during the year 2022. This entailed a revision of the 60 days fuel pricing cycle to
30 days following the market reforms in the operation of the state-owned petroleum utilities. As a result, the
ERB remained proactive in ensuring that the prevailing pump prices were responsive to changes in market
fundamentals which include the exchange rate and international oil prices. Further, following the reforms, the
ERB equalized the pump price of ordinary diesel and low sulphur diesel which implied that there was only one
pump price for diesel

Performance of Renewable Energy Sub-sector

During 2022, significant policy developments had taken place in the renewable energy sub-sector. In this =
regard, the Renewable Energy Strategy and Action Plan were launched to ensure systematic investment |
into the renewable energy market. Furthermore, the MoE working in collaboration with the Ministry of Green |
Economy and Environment endorsed the Zambia Renewable Energy Financing Framework. The framework is
expected to catalyse private investment in the renewable energy sector thereby accelerating the achievement [
of electricity generation and diversification targets. 3

Energy Sector Outlook
At policy level, in the short term, planned developments for the sector include the following:

i. Assenting of the Rural Electrification Bill;

ii. Review of the Petroleum Development and Management Bill;
ii. Review of the Rural Electrification Master Plan; and

iv.  Production of the Biogas Feasibility Study Report.

The electricity sub-sector outlook is promising both in the short term and the long term. In the short term, the
ERB is scheduled to conclude the Multi-Year-Tariff Framework (MYTF) for Zambia’s electricity sector through
technical support from European Union (EU) through the Increased Access to Electricity and Renewable
Energy Production (IAEREP) programme. Similarly, the ERB is scheduled to complete development of Open
Access Regulations and new Market Design and Structure in 2023, through technical support from German
Government, through KW Development Bank.

With regards to power generation, it is expected that a 33MWp solar plant under construction by CEC will be
commissioned. The plant will contribute to the global energy transition and the country’s efforts to diversify its
power sources and make available reliable, sustainable, and affordable electricity. In addition, it is expected
that the last 150MW unit at KGL will be commissioned in early 2023, further increasing short term generation
prospects.

The outlook for the Petroleum sub-sector also appears positive with increased prospects of security of supply
following the planned commissioning of the New Lusaka Fuel depot in 2023. Further, it is expected that
following reforms in the operation of the state-owned petroleum utilities, TAZAMA pipelines will commence to
pump LSG into the country in 2023. This is envisioned to reduce the transportation cost of the commodity
which should reduce the local price of LSG on the Zambian market.

Structure of the 2022 Energy Sector Report

This report is arranged in six sections as follows: section one is the introduction, while section two highlights the
performance, challenges and outlook of the petroleum sub-sector. Section three discusses the performance
and challenges as well as the outlook in the electricity sub-sector and section four discusses the performance
of the renewable energy sub-sector. Finally. section five discusses licensing in the energy sector and section
six discusses consumer affairs issues.
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2.0 PETROLEUM SUB-SECTOR

This section explains the performance of the petroleum sub-sector in the year 2022. The petroleum sub-sector
section includes: the petroleum value chain, the supply of national fuel requirements, operations of State
Owned Enterprises (SOEs), national consumption of fuel, market share of OMCs and pricing of petroleum
products. The section ends with the challenges and outlook for the petroleum sub-sector in Zambia.

ue storae tns INENI
2.1 IMPORTATION OF FUEL

Prior to the pronouncement of the petroleum sub-sector reforms in the fourth quarter of 2021, Zambia’s
imports of petroleum products was in two modes: namely petroleum feedstock imports which was refined
at INDENI and imports of finished petroleum products by Government contracted suppliers and the private
OMCs.

However, in 2022, the country only imported finished petroleum products in line with Government pronounced
reforms, through Government contracted suppliers and the private OMCs. Further, the Government contracted
suppliers only imported petroleum products until fourth quarter of 2022 when Government announced to
disengage from the procurement of national fuel requirement and handed over this role to the private OMCs.

2.1.1 Importation of Petroleum Feedstock

During the year 2022, the petroleum sub-sector was undergoing the implementation of the Government
pronounced reforms in which the roles of INDENI and TAZAMA pipelines were revised. Under the Government
reforms for the petroleum sub-sector, the new role that was assigned to INDENI was to be a biofuel blending
centre and a storage facility for imported petroleum products for the market. Further, the INDENI refinery plant
was to be placed under care and maintenance, while the company would be trading as an OMC. For TAZAMA
pipeline, the new role that was assigned was the pipeline being converted from a petroleum feedstock carrier
to a finished products carrier for LSG only.

In this regard, for the year 2022, there were no reported imports of petroleum feedstock at INDENI and
TAZAMA. The trend in the imports of petroleum feedstock from 2010 to 2021 is presented in Appendix 1.
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2.1.2 Importation of Finished Petroleum Products

2.1.2.1 Importation of Petrol and Diesel by Government

Consequent to the pronounced petroleum sub-sector reforms, imports of petrol and diesel were met by
Government contracted suppliers and private OMCs in 2022. The total imports of petrol and diesel made by
Government contracted suppliers in the period under review were 135,143m3 and 220,726m3, respectively.
In comparison to the imports recorded in 2021, Government imports of petrol declined from 218,251m?® to
135,143m? representing a decrease of 38.08 percent. Similarly, Government imports for diesel decreased
by 47.43 percent from 419,852m3 to 220,726m3. Figure 2-1 shows the trend in Government importation for
diesel and petrol for the period 2010 to 2022.

Figure 2-1: Government imports of diesel and petrol, 2010 - 2022
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2.1.2.2 Imports of Finished Petroleum Products by OMCs

Generally, there was an increase in the importation of finished petroleum products by OMCs between 2021
and 2022 except for Kerosene. The highest increase in imports was recorded at 57.4 percent for petrol
from 281,613m?3 in 2021 to 443,220.46m? in 2022. This was followed by Jet A-1 and diesel that moved
from 26,879.61 m3and 852,212.00 m3to 40,014.68m%and 1,111,762.43 m? respectively. This represents
increases of 48.9 percent and 30.5 percent for Jet A-1 and diesel respectively. Conversely, the imports for
kerosene decreased by 80.6 percent from 3,347.99m?3 in 2021 to 649.11m3in 2022. The table below depicts
the imports of selected finished petroleum products between 2021 and 2022.

Table 2-1: OMCs importation of petroleum products, 2021-2022%'

Product 2021 (m?®) 2022(m?®) % Change

Diesel 852 212.00 1111 762.43 30.5
Jet A-1 26 879.61 40 014.68 48.9
Kerosene 3347.99 649.11 -80.6
Petrol 281 613.00 443 220.46 57.4

21 Other petroleum products imported by OMCs include Heavy Fuel Oil, Bitumen and Liguefied Petroleum Gas. These have not been reported in this
report
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Engine shade at Chinsali pumping station

TAZAMA Pipeline Limited (TAZAMA) owns, operates and maintains a petroleum products pipeline from the
port of Dar-es-Salaam in Tanzania to Ndola in Zambia, covering a total distance of 1,710km (954km is 8
inch pipeline and 798km is 12 inch pipeline). Further, TAZAMA has petroleum products storage depot at
Kingamboni in Tanzania at which product is first stored upon receipt from the shipment, before it is pumped
through the pipeline. Along the pipeline, TAZAMA operates seven (7) pumping stations with five (5) located in
Tanzania and two (2) located in Zambia.

During the fourth quarter of 2022, TAZAMA commenced the preparations for the conversion of the pipeline
from a petroleum feedstock carrier into a finished products carrier in line with the petroleum sub-sector
reforms. The completion of the conversion process is expected to be finalised during the first quarter of 2023.

221 TAZAMA Throughput

An oil pipeline
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In view of the Government reforms for the petroleum sub-sector, to convert the pipeline from a petroleum |
feedstock carrier into a finished products carrier, TAZAMA was on shut down throughout 2022 due to lack
of pumpable petroleum feedstocks. Consequently, during the year under review, TAZAMA had no recorded
throughput. The pipeline’s annual throughput for the period 2017 to 2021 in which there was recorded
throughput is provided in Appendix 2.

2.2.2 Rehabilitation and Maintenance Works at TAZAMA

In 2022, there were no major rehabilitation works undertaken by TAZAMA. However, all major operation
equipment and pipelines were serviceable.

2.3 OPERATIONS AT INDENI PETROLEUM REFINERY COMPANY LIMITED

-
-
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INDENI Petroleum Refinery

INDENI was established in 1973 and was designed to process comingled petroleum feedstock or spiked
crude. INDENI through the refinery process produces several petroleum products. The petroleum products,
INDENI produces include: petrol, diesel/LSG, kerosene, jet A-1, Liquefied Petroleum Gas (LPG), Butane,
Heavy Fuel Oil (HFO) and Bitumen.

During 2022, in line with the Government pronounced reforms and implementation of the new assigned role
of INDENI, the company become an OMC as well as a national storage centre for petroleum products.
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2.3.1 INDENI Throughput

_— —

INDENI storage tanks

During the period under review, INDENI did not record throughput due to lack of petroleum feedstock. The
refinery’s annual throughput for the period 2017 to 2021 in which there was recorded throughput is provided
in Appendix 3.

2.3.2 Indeni Refinery Production of Petroleum Products

In 2022, INDENI did not process any feedstock nor produce any finished petroleum products. It is envisaged
that the company will refine the last crude of feedstock that was 92,036 m® dead stock in the TAZAMA
Pipeline. This is expected to take place during the first half of 2023. Appendix 4 shows the refinery production
for the period, 2016 to 2021, in which the refinery was operational.

2.4 NATIONAL CONSUMPTION OF PETROLEUM PRODUCTS

In the period under review, the total national consumption for petroleum products increased by 5.70 percent
from 1,464,822.16 MT in 2021 to 1,549,274.44 MT in 2022. The increase in the national consumption of
petroleum products was mainly on account of arise in consumption of jet A-1, which went up by 41.27 percent.
This increase can be attributed to the full recovery of many national economies from COVID-19 restrictions.
This was followed by avgas, Heavy Fuel Oil (HFO), unleaded petrol, LPG and gasoil which increased by
34.79 percent, 13.45 percent, 7.36 percent, 4.93 percent and 4.33 percent, respectively. The only decrease
recorded was for kerosene, from 2,536.84 MT in 2021 to 833.04 MT in 2022 representing a reduction of 67.2
percent. Table 2-2 below shows the total national consumption of selected petroleum products for the period
2021 and 2022.

Table 2-2: National consumption of petroleum products, 2021-2022

Product 2021 2022 % Change
Avgas (MT) 881.67 1188.44 34.79
Gasoil (MT) 1020 200.98 1064 414.36 4.33
Heavy Fuel Oil (MT) 15 384.94 17 454.85 13.45
Jet A-1 (MT) 22 056.93 31 159.66 41.27
Kerosene (MT) 2 536.84 833.04 -67.16
LPG (MT) 7 981.10 8374.17 4.93
Unleaded Petrol (MT) 396 661.37 425 849.93 7.36
Grand Total 1 465 703.84 1549 274.44 5.70

Note: The national consumption of these petroleum products in litres (L) and kilograms (Kg) is presented in Appendix 5
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Generally, the daily national average consumption for all petroleum products increased between 2021 and
2022 except for kerosene. The trend in the daily national average consumption of petroleum products for the
period 2021 and 2022 is shown in Table 2-3 below.

Table 2-3 : Daily average consumption of petroleum products, 2021 - 2022

Product 2021 2022 % Change
Avgas (L) 2 415.54 3 255.99 34.79
Gasoll (L) 3 327 465.70 3471671.10 4.33
Heavy Fuel Oil (Kg) 42 150.53 47 821.50 13.45
Jet A-1 (L) 76 012.50 107 382.31 41.27
Kerosene (L) 8 687.82 2 852.88 -67.16
LPG (Kg) 21 866.03 22 942.93 4.92
Unleaded Petrol (L) 1448 991.30 1555 616.18 7.36

As illustrated in Table 2-3 above, the daily national average consumption for Avgas, Gasoil, HFO, Jet A-1, LPG
and Unleaded petrol increased between 2021 and 2022. Meanwhile, the daily national average consumption
for kerosene declined by 67.16 percent from 8,687.82 litres per day in 2021 to 2,852.88 litres per day in 2022.

2.4.2 National Consumption by Province

Table 2-4 shows the annual average consumption of petroleum products by province in 2022. As depicted
in the table, Copperbelt, Lusaka and North-Western Provinces accounted for most of the consumption of
petroleum products, while the least consumers were Muchinga, Luapula and Western provinces.

Table 2-4: Annual national consumption of petroleum products by province, 2022

Province Avgas (L) Gasoil (L) H%ai:'{Kl;l;el Jet A-1 (L) | Kerosene (L)| LPG (Kg) ";:It‘:gld (T_‘)j
Central 140 200.00 84 990 493.56 - 117 038.0| 376007.73| 43320 358.22
Copperbelt 33680.00| 383336819.35| 16423 458.00| 9522883.00| 124013.59| 1852758.32| 108 479 620.18
Eastern - 26 747 392.69 - 197 026.00 70 596.90 69 709.83 | 30027 793.58
Luapula - 14 740 115.45 - - 88 695.16 3823.0| 11531952.94
Lusaka 911 1563.00| 412431 554.03| 1031 390.00| 28 497 357.00 570898.72| 5632 102.60| 282 353 167.58
Muchinga - 13 323 251.82 - - - 3 734.00 6 925 059.26
Northern 4 551.00 18 014 310.47 - 261 592.00 24 464.17 11826.60| 14443 072.62
\ljv()er:,?e-m 4 343.00| 232823501.75 - 450 128.00 17 692.00 164 182.67 | 21244 114.54
Southern 94 511.00 67 558 349.91 - 265 558.00 27902.70| 238230.99| 39661 845.87
Western - 13194 161.89 - - - 21791.94 9812 919.69
Grand Total | 1188 438.00 1267 159 950.92 | 17 454 848.00| 39 194 544.00 | 1 041 301.24 | 8 374 167.68 | 567 799 904.49
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2.4.2.1 Daily National Average Consumption by Province
Table 2-5 shows the national daily consumption of petroleum products by province for the year 2022.

Table 2-5: Provincial average daily consumption of petroleum products, 2022

Province |Avgas(L)|  Gasoil () H‘:j;:"(’K';‘;e' JetA-1(L) | Kerosene(l) | LPG (Kg) U“'ead(‘l’_';' aske
Central 384.11 232 850.67 ; i 320.66 1080.16 118 685.91
Copperbelt 92.07 1050237.86| 44995.78|  26090.09 339.76 5 076.05 207 204.44
Eastern ; 73 280.53 i 539.80 193.42 190.99 82 267.93
Luapula i 40 383.88 i ] 243.00 1047 31594.39
Lusaka 2 496.31 1,129949.46| 282573] 7807595 1564.11 15 430,42 773 570.32
Muchinga ] 36 502.06 ] ] ] 1023 18 972.77
Northern 12.47 49 354.28 - 716.69 67.03 32.40 39570.06
North-Western 11.90 637 872.61 | 123323 48.47 449.82 58 203.05
Southern 258.93 185 091.37 ; 727.56 76.45 652.60 108 662.59
Western ] 36 148.39 ] ] ] 59.70 26 884.71
Grand Total | 3,255.99 3471671.10| 47821.50| 107 382.31 2852.88 22 942.93 1555 616.18

" | The average national daily consumption for avgas was 3,255.99 litres in 2022. Lusaka province had the
highest consumption accounting for 76.67 percent followed by Central Province at 11.80 percent. The least
consumers of avgas were Northern and North-Western Provinces at 0.38 and 0.37 percent, respectively.
| Meanwhile, Eastern, Luapula, Muchinga and Western provinces did not record any avgas consumption in the

period under review.

The average national daily consumption for gasoil was 3,471,671.10 litres in 2022. Out of this consumption,
Lusaka province accounted for the highest proportion of 32.55 percent followed by the Copperbelt province
at 30.25 percent. The province with the least consumption for gasoil on a daily basis was Western which
accounted for 1.04 percent.

The average national daily consumption for HFO was 47,821.50 kgs in 2022. There were only two provinces
which consumed HFO and these were Copperbelt and Lusaka, representing 94.09 percent and 5.91 percent
respectively.

The daily national average consumption for jet A-1 per province was highest in Lusaka at 78,074.95 litres
or 72.71 percent of the overall daily average national consumption. This was followed by Copperbelt at
26,090.09 litres per day accounting for 24.30 percent of the daily national average consumption. The least
daily consumption was recorded in Eastern at 539.80 litres with Northern recording 716.69 litres.

In 2022, the average national daily consumption for Kerosene stood at 2,852.88 litres with Lusaka accounting
for 54.83 percent of the consumption. North-Western accounted for the least consumption at 1.70 percent.
Muchinga and Western provinces did not record any consumption of Kerosene during the period under
review.

The average national daily consumption for LPG was recorded at 22,942.93 kgs in 2022. Out of this
consumption, Lusaka province accounted for 67.26 percent followed by the Copperbelt and Central provinces
at 22.12 percent and 4.49 percent respectively. The least consumption was recorded in Muchinga Province
at 0.04 percent.

In 2022, the average national daily consumption for petrol was 1,555,616.18 litres. Lusaka province accounted
for 49.73 percent followed by the Copperbelt province at 19.11 percent. Muchinga and Western provinces
accounted for the least consumption of petrol at 1.22 percent and 1.73 percent respectively.

]
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2.4.3 Consumption by Economic Sector

This section discusses the comparison of consumption of selected petroleum products by economic sector
for the period 2021 and 2022. For purposes of this report, only three broad economic sectors have been
defined, namely; retail, mining and non-mining?.

2.4.4 Consumption of Diesel by Economic Sector

In the past two years, diesel consumption has consistently been the highest in the retail economic sector,
compared to the other two sectors. However, in 2022, the consumption rate reduced by 3.6 percentage
points, from 42.1 percent recorded in 2021 to 38.5 percent. The second highest consumption in 2022 was
recorded in the mining sector at 33.2 percent compared to the 33.5 percent recorded in 2021. The least
consumption was observed in the non-mining sector at 28.3 percent in 2022 compared to the 24.4 percent
recorded in 2021. Figure 2-2 below shows the consumption of diesel by economic sector.

Figure 2-2: Consumption of diesel by economic sector
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2.4.5 Consumption of Petrol by Economic Sector

Petrol consumption dominated the retail sector in the market for the past two years. The retail sector accounted
for 95.9 percent of the consumption in 2022 which was a decline of 2.5 percentage points from 98.4 percent
recorded in 2021. On the other hand, the non-mining sector recorded an increase of 2.5 percentage points
from 1.5 percent in 2021 to 4.0 percent in 2022. In the mining sector there was no change recorded in 2022.
The consumption of petrol by economic sector namely, mining, retail and non-mining sectors in 2022 is as
shown in Figure 2-3.

Figure 2-3: Petrol consumption by economic sector, 2021-2022
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22 Retail refers to the selling of petroleum product done at a retail site/filling station or shop (in the case of products such as lubricants). Mining refers to petroleum
products delivered and consumed at the mines. The products that are not consumed in the retail and mining economic sectors are defined as non-mining.

2022 | ENERGY SECTOR REPORT @.




ENERGY
REGULATION
BOARD

2.4.6 Consumption of Kerosene by Economic Sector

In 2022, the consumption of kerosene continued to be dominated by the retail sector which accounted for
95.13 percent. Despite the dominance, the consumption rate declined by 1.4 percentage points from 96.50
percent in 2021 to 95.13 percent in 2022. Similarly, the mining sector recorded a decline of 3.37 percentage
points in 2021 to 0.00 percent in 2022. On the other hand, the non-mining sector recorded an increase of
4.74 percentage points from 0.13 percent in 2021 to 4.87 percent in 2022. Figure 2-4 below shows the
consumption of kerosene by economic sector in 2021 and 2022.

Figure 2-4: Kerosene consumption by economic sector, 2021-2022
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2.4.7 Consumption of Liquefied Petroleum Gas by Economic Sector

In the year under review, the non-mining sector accounted for the highest consumption of LPG followed by
retail sector, while the mining sector accounted for the least consumption. Specifically, the non-mining sector
consumed 51.97 percent while the retail and mining sectors consumed 46.80 percent and 1.23 percent
respectively. Figure 2-5 below shows the consumption of LPG by economic sector in 2021 and 2022.

Figure 2-5: LPG consumption by economic sector, 2021-2022
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2.5 MARKET SHARE OF OIL MARKETING COMPANIES

This section discusses the combined market share for OMCs in 2022 for white and non-white petroleum
products?®. The sizes of OMCs are determined by their market share which is expressed as a percentage of

the OMCs total sales to the sector/industry sales in a specified period.

2 Gasoil, Unleaded petrol and Kerosene are referred to as white petroleum products.
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2.5.1 Market Share for White Petroleum Products

In 2022, Puma Energy Zambia Plc, TotalEnergies Zambia Limited and Mount Meru Petroleum Zambia Limited
continued to dominate the market for white petroleum products with an aggregated market share of 55.57
percent. This was however, 2.50 percentage points less than their combined market share of 58.07 percent
recorded in 2021. The reduction in the combined market share for these three (3) OMCs was because of the
increase in market shares by other OMCs such as Vivo Energy Zambia Limited, Oryx Energies Zambia Limited
and Rubis Energy Zambia Limited whose market share increased from 5.74 percent, 4.87 percent and 4.45
percent in 2021 to 6.89 percent, 5.48 percent and 4.59 percent in 2022 respectively. Surya energies also
came into the market and as at 2022 had a market share of 1.30 percent. The market shares for the OMCs
are shown in Table 2-6 below.

Table 2-6: Market share for white petroleum products, 2021-2022

OMC 2021 2022
Puma Energy Zambia Plc 18.98% 19.06%
TotalEnergies Zambia Limited 19.99% 18.40%
Mount Meru Petroleum Zambia Limited 19.10% 18.11%
VIvo Energy Zambia Limited 5.74% 6.89%
Oryx Energies Zambia Limited 4.87% 5.48%
Rubis Energy Zambia Limited 4.45% 4.59%
Spectra Oil Zambia 4.36% 3.59%
Petroda Zambia Limited 3.25% 3.02%
Lake Petroleum Limited 3.02% 2.84%
Eco Petroleum Limited 2.06% 1.84%
SGC Investments Limited 2.14% 1.77%
QOasis Oil Zambia Limited 1.50% 1.66%
Surya Energy Limited 0.00% 1.30%
Zamfuel Petroleum Limited 0.65% 1.22%
Karan Investments Limited 0.00% 1.08%
Korridor Zambia Fuel Limited 0.51% 1.00%
Dalbit Petroleum Limited 0.82% 0.97%
Others 8.57% 7.19%
Total 100.00% 100.00%

2.5.2 Market Share for Jet A-1

In the year under review, only two (02) OMCs traded in jet A-1 compared to four (04) in 2021. Puma Energy
Zambia Plc had a market share of 63.4 percent, representing a percentage point increase of 23.2 from
40.2 percent in 2021. The market share for TotalEnergies Zambia Limited reduced to 36.6 percent in 2022
from 57.5 percent in 2021, representing a reduction of 20.9 percentage points. Table 2-7 below shows the
comparison of jet A-1 market share for 2021 and 2022.

Table 2-7: Market share for Jet A-1, 2021-2022

OMC 2021 (%) 2022 (%)
Puma Energy Zambia Plc 40.2 63.4
TotalEnergies Zambia Limited 57.5 36.6
Kapesika Energy and Petroleum 2.0 0.0
Mount Meru Petroleum Zambia Limited 0.4 0.0
Grand Total 100.0 100.0
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2.5.3 Market Share for Lubricants

In 2022, Spectra Qil Corporation Limited continued dominating the market for lubricants in Zambia, with a
market share of 32.47 percent. Puma Energy Zambia Plc occupied the second position with a market share
of 13.61 percent. TotalEnergies Zambia Limited occupied the third position with a market share of 13.23
percent. Dana Oil, Fuchs Zambia Limited and Mount Meru Petroleum Zambia Limited continued to occupy the
fourth, fifth and sixth positions, respectively, of the market share. The rest of the market share is summarised
in Figure 2-6.

Figure 2-6: Market share for lubricants, 2022
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2.5.4 Market Share for Liquefied Petroleum Gas

Afrox Zambia Limited continued to dominate the LPG market with a market share of 21.0 percent, in 2022
compared to 25.4 percent in 2021. Afrox Zambia Limited was followed by Mount Meru Petroleum Zambia
Limited, OGAZ Zambia Limited and Oryx Gas Zambia Limited at 19.3 percent, 14.8 percent, and 13.9 percent
market shares respectively. Table 2-8 shows the comparison of market shares for 2021 and 2022

Table 2-8 : Market share for LPG, 2021-2022

Afrox Zambia Limited 25.4 21.0
Mount Meru Petroleum Zambia Limited 21.5 19.3
Ogaz Zambia Limited 17.6 14.8
Oryx Gas Zambia Limited 14.3 13.9
Falcon Gas Zambia Limited 0.0 8.3
Exclusive Brands Africa 6.3 6.3
Rubis Energy Zambia Limited 4.7 5.9
Minegases Company Limited 4.4 5.4
Chingases Company Limited 5.6 4.9
Oilbay Zambia 0.1 0.1
Grand Total 100.0 100.0
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2.5.5 LPG Storage Facilities

The current energy usage in Zambia is dominated by traditional fuels such as charcoal or firewood especially
in rural areas which has resulted in a massive deforestation and environmental degradation. This is a major
concern to the Government which has responded by developing policies and regulatory frameworks that
support the use of clean energy. The use of LPG promotes clean energy.

In 2022, the LPG bulk storage facilities in Zambia decreased to 2,544 MT from 2,611 MT in 2021. The
reduction is attributed mainly to decommissioning of the facilities at INDENI refinery. Most of the bulk storage
facilities were owned by INDENI refinery with the storage capacity of 1,600 MT, while the rest was under
OMCs ownership. Table 2-9 shows the distribution of LPG bulk storage facilities by OMC in 2022.

Table 2-9 : OMCs LPG Bulk Storage facilities, 2022

No. Name Capacity (MT) Location

1 | Afrox Zambia Limited 115 Ndola and Lusaka
2 | Oryx Gas Limited 72 Ndola
3 | MERU Gas Zambia Limited 132 Chibombo and Kitwe
4 | Rubis Energy Zambia Limited 40 Lusaka
5 | Exclusive Brands Africa Limited 90 Lusaka
6 | Ogaz/Puma Energy Plc 100 Lusaka
7 | Minegases Company Limited 125 Ndola and Chingola
8 | Chingases Company Limited 55 Lusaka
9 | Oxyzam Limited 22 Lusaka

10 | Ziko Gas Zambia 58 Lusaka

11 | Falcon Gas Zambia 100 Lusaka

12 | INDENI 1,600 Ndola

13 | Lake Gas Petroleum 35 Ndola

GRAND TOTAL 2,644

2.5.6 Retail Sites Network
2.5.6.1 Number of Retail Service Stations Operated by OMCs

The retail service stations form part of the petroleum value chain that distribute finished petroleum products
to the end users in the economy. In 2022, the country recorded an increase in the number of retail service
stations from 460 in 2021 to 507, indicating a 10.22 percent increase. Mount Meru Petroleum Zambia Limited
accounted for the largest number of retail sites with 73 followed by TotalEnergies Zambia Limited with 63
sites. Puma Energy Zambia Plc was next with 58 sites, while Vivo Energy Zambia Limited had 56 sites. Table
2-10 shows the number of filing stations in Zambia and Appendix 6 provides a detailed summary of retail
sites by location.
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Table 2-10 : Number of Retail Service stations operated by OMCs as at 315 December, 2022

Mount Meru Petroleum Zambia Limited

TotalEnergies Zambia Limited 63
Puma Energy Zambia Plc 58
Vivo Energy Zambia Limited 56
Rubis Energy Zambia Limited 39
Lake Petroleum Limited 30
Oryx Energies Zambia Limited 26
Petroda Zambia Limited 25
SGC Investments Limited 24
Karan Petroleum Zambia Limited 11
Qasis Oil Zambia Limited 11

©

Zamfuel Petroleum Limited

Eco Petroleum Limited

Harvest Group Limited

LBM Investments Limited

Hass Petroleum Zambia Limited
Spectra Oil Corporation Limited

Surya Energy Limited

Petrolink Limited

Simba Oil Company Limited

Endrone Petroleum Corporation Limited
Mel Petroleum

Oilbay Zambia Limited

Tribute Investments Limited

Zacks Hardware And Construction Ltd
Acm Petroleum Limited

Admire Energy Limited

Alfa Energy Limited

Alpha Enterprises Limited

Asharami Energy Resource Limited
Benzol Petroleum Zambia Limited
Boma Energy Limited

Collum Lunm Tian Petroleum Zambia Limited
Faraj Ali Fioull Limited

Hamdi Investments

Japawa Investments Limited

Luapula Qils Limited

Lushomo

Mon Fuel and Qil Investments Limited
Ngucha Energy Corporation Limited
Pure Petroleum Limited

Refuel Petroleum Corporation Limited
Simba Energy

Sino Petroleum Limited

Star Qil Limited

U-Fuel Zambia Limited

United Metro

Wada Chovu

Zhongkuang Zambia Services Limited Company
Grand Total

)
=]
S
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2.6 PRICING OF PETROLEUM PRODUCTS

Motor vehicle being refueled at filling station

One of the key functions of the ERB as outlined in section 4, of the Energy Regulation Act No. 12 of 2019, is
to determine, regulate and review charges®* and tariffs in the energy sector. Using an appropriate model, the
ERB determines the price of petrol, diesel, kerosene and jet A-1. The adopted pricing model is aligned to the
fuel supply chain in Zambia in order to ensure that the prices determined are cost reflective.

Since establishment of ERB in 1997, two pricing models have so far been applied in determining fuel prices
in Zambia, that is, the CPM and the IPP model. The CPM operates in such a way that the price of petroleum
products should cover all costs that are incurred in the supply chain from the source port to the final consumer.
The IPP model aims at promoting maximum efficiency in the supply chain for petroleum products while
ensuring that the domestic prices reflect the cost trends of petroleum products on the international market.

2.6.1 Zambia’s Fuel Supply Chain

All the petroleum products consumed in Zambia are imported as the country has no known reserves of
crude oil. As of 2022, the consumed petroleum products were imported as finished products. Most of the
finished petroleum products are imported through Dar-es-salaam in Tanzania and Beira in Mozambique. The
importation was carried out by Government contracted suppliers and OMCs until 30" September 202225,
The major players in Zambia’s fuel supply chain include the MoE, the ERB, TAZAMA, INDENI, TPPL, OMCs,
Transporters and Dealers. These play different roles which range from procurement, regulation, transportation,
distribution and retailing of petroleum products. Their specific roles are explained in Table 2-11.

2 Where charges include fees, rates, surcharges, levies, penalties, deposits, connection charges, use of system charges or any other charge made for the provision of any
service, commaodity or product that a licensee renders in the course of carrying out its licensed activity.

Subsequent to Government’s pronounced reforms, petroleum products were imported as finished products only by Government of the Republic of Zambia (GRZ)
suppliers and OMCs. During the fourth quarter of 2022, importation was now carried out by the private sector in line with Government’s pronouncement made during
the 2023 budget address, on 30" September, 2022.
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Table 2-11: Roles of the players in the petroleum supply chain

Petroleum
N Supply
o. Chain Role (before reforms) Role (Expected after reforms)
Player

1.0 Ministry of  |i)  Give policy guidance to the petroleum sub i) Give policy guidance to the petroleum sub
Energy sector. sector.

i) Float import tenders based on requirements of  |i)  Monitor and manage strategic reserves.
Petroleum products.

i)  Opening of tender, evaluation and awarding of
supply Contract.

iv)  Coordinate the determination of quantity
requirements/projection for a specified period.

v)  Ensure that the quantities from the supplier are
delivered.

vi)  Monitor and manage strategic reserves.

vi)  To procure petroleum products to meet market
demand.

2.0 Energy i)  Regulate the petroleum sub sector. i)  Regulate the petroleum sub sector.
Regulation |i)  Determine, regulate and review tariffs and i)  Determine, regulate and review tariffs and
Board charges charges

i)  Ensure compliance by Suppliers and OMCs i) Ensure compliance by Suppliers and OMCs
to operational requirements as per licence to operational requirements as per licence
conditions. conditions.

iv) Facilitate fuel marking process and product iv) Facilitate fuel marking process and product
quality monitoring. quality monitoring.

v)  Project national demand of petroleum products |v) Project national demand of petroleum
in collaboration with MoE, OMCs and other products in collaboration with MoE, OMCs
stakeholders. and other stakeholders.

3.0 TAZAMA i) Transport petroleum feedstock via pipeline to i) To be responsible for transporting LSG
Pipelines INDENI from Dar-es-salaam
Limited i) Ensure receipt of imported products of Supplies |i)  To continue offering hospitality for fuel

in designated GRZ depots importers at designated GRZ Depots.

iii)  Participate in procurement of petroleum
products

4.0 INDENI i) Process petroleum feedstock to finished i)  To Operationalise the company as an OMC;
Petroleum petroleum products
Refinery i)  To operationalize blending of biofuels
Limited i) Participate in procurement of petroleum

feedstock in collaboration with TAZAMA i) To operate as a biofuels blending centre

5.0 TAZAMA i) Offer handling and storage facilities for i.  Offer handling and storage facilities for
Petroleum petroleum products received in the country. petroleum products received in the country.
Products i) Offer storage services to OMCs. i. Offer storage services to OMCs.

Limited i) Wholesale of petroleum products produced ii. Wholesale of petroleum products for OMCs
by INDENI from Ndola Fuel Terminal (NFT) and in the market who would wish to utilize
Government Depots to OMCs TPPL’s wholesaling licence.

6.0 Qil i) Importation of petroleum products (OMCs with i) Importation of petroleum products.
Marketing import waivers). i) Distribute petroleum products to Consumers,
Companies [ii) Distribute petroleum products to Consumers, Retailers (Dealers) and Government.

Retailers (Dealers) and Government.

7.0 Petroleum |i) Transport petroleum products to OMCs, Retailers |i) Transport petroleum products to OMCs,
Transporters (Dealers) and Government. Retailers (Dealers) and Government.

8.0 Retailers i) Selling of petroleum products at filling stations to |i) Selling of petroleum products at filling stations
(Dealers) consumers. to consumers.

9.0 Consumers |i) Buy petroleum products at prices regulated by i) Buy petroleum products at prices regulated by

the ERB. the ERB.

]
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2.6.2 Determinants of Petroleum Prices

Global supply and demand are the major determinants of crude oil prices. On the demand side, economic
growth is one of the biggest influencing factors affecting the price of crude oil. With increased demand for
energy to transport goods and input materials for industrial production in growing economies, pressure is
exerted on the price of petroleum products and crude oil. The world’s transportation sector is totally dependent
on petroleum products such as petrol and diesel. In addition, petroleum products are also highly demanded
for heating, cooking, or generating electricity, globally.

On the supply side, the Organization of the Petroleum Exporting Countries (OPEC) has a significant influence
on oil prices as OPEC includes countries with some of the world’s largest oil reserves. OPEC sets production
targets or quotas, for its members. Nonetheless, compliance of OPEC members with OPEC quotas is mixed
because production decisions are eventually dependent individual members.

The other factors that affect the price of oil on the international market include; geopolitical events and severe
weather that has the potential to disrupt the supply of crude oil and petroleum products to the market. This
creates uncertainty for future supply or demand and leading to higher volatility in prices. Figure 2-7 depicts i
the factors that influence oil prices on the global market.

- ' \
4 ﬂ';-
Exchange

Rates and

Inﬂam)’ Global

Inventories . Economic
growth

Figure 2-7: Global determinants of oil prices
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In the case of Zambia which has no crude oil reserves and imports all its national demand of fuel, petroleum
prices are mainly determined by the price of oil on the global market and the exchange rate between the
Zambian Kwacha and the United States Dollar. Other factors include; changes in the cost-lines such as levies,
duties and fees, margins for transporters, OMCs or dealers as well as fees such as the pumping fees.
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2.6.3 Trends in the International Oil Prices in 2022

Figure 2-8 shows the trend in the international crude oil prices, namely West Texas Intermediate (WTI), Brent
and Murban Crude during the period January to December, 2022.

Figure 2-8: Trends in international crude oil prices, January to December, 2022
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During 2022, crude oil prices fluctuated between US$122.71/bbl recorded in June, 2022 and US$76.44/obl
in December, 2022. Generally crude oil prices were on an upward trajectory during the first half of the year but
declined to as low as US$76.44/bbl in December, 2022. The upward trajectory experienced in the first half of
the year was due to supply concerns stemming from the combination of geopolitical tension between Russia
and Ukraine with low global crude oil inventories. Russia’s full-scale invasion of Ukraine came at the time
when global crude oil inventory decreased. The lower inventory was the result of withdrawals from storage
to meet the demand that resulted from rising economic activity after pandemic-related restrictions eased. As
for European markets, these were also affected by a strong U.S. dollar that made imported crude oil more
expensive.

With regards to the second half of the year, crude oil prices generally decreased due to concerns about a
possible economic recession that reduced demand. This was due to the severe COVID-19 containment
measures in China, being one of the major consumers of oil. In addition, there was an increase in crude oil
supply from the U.S market stemming from an intervention to release Strategic Petroleum Reserve in a bid
to ease global supply constraints. This increased global supply of crude oil, thus pushing prices downwards.
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2.6.4 Trend in the exchange rate during 2022

Figure 2-9: Trend in the K/US$ exchange rate during 2022
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The Kwacha generally appreciated from January to September, 2022. The appreciation was attributed to
positive market sentiments stemming from an approval of the International Monetary Fund (IMF) credit facility.®.
Further, the appreciation was also supported by increased supply of foreign exchange into the market?”.

Nevertheless, the kwacha depreciated steeply against the US$ beyond September, 2022. The depreciation
was caused by foreign exchange demand pressures for the procurement of agricultural and petroleum
products?,

2.6.5 Trends in the International Oil Prices and the Exchange Rate

During the period January to November, 2022, the price of oil on the international market and the exchange
rate between the kwacha and the United States dollar moved in the same direction. That is, an upward
trajectory from January to February 2022 where, the kwacha depreciated against the United States Dollar
as the price of oil increased; and a downward trajectory from March to October 2022 such that the kwacha
appreciated against the United States dollar as the price of oil generally declined on the global market.

From November to December 2022, the prices of oil on the international market continued to decline while the
kwacha steeply depreciated against the United States dollar. Figure 2-10 shows the trends in the international
oil prices and the exchange rate.

26 Bank of Zambia — Monetary Policy Committee Statement November 2022
27 Bank of Zambia — Monetary Policy Committee Statement August 2022
28 Bank of Zambia — Monetary Policy Committee Statements November, 2022
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Figure 2-10: Trend in international oil prices and the exchange rate, 2022
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As depicted in Figure 2-10 above, the noted movements of the two fundamentals that influence the price
of fuel in Zambia have a major role in the determination of domestic prices of fuel. In the event that the
two fundamentals move in the same direction, either upward or downward, a similar pattern is expected to
occur on the wholesale and retail prices on the domestic market. Further, where these two variables move in
opposite directions, a negated effect takes effect on the domestic prices.

2.6.6 Petroleum Pricing Mechanism in Zambia

According to section 4 of the Energy Regulation Act No. 12 of 2019, the ERB is mandated to determine,
regulate and review tariffs and charges in the energy sector. For the petroleum sub-sector, the ERB determines
the wholesale and pump prices of petrol, diesel and kerosene. With regards to Jet A-1, the ERB determines
the wholesale price and the Posted Airfield Price (PAP) at Kenneth Kaunda International Airport and other
major airports.

Following the Government pronounced petroleum sub-sector reforms, in the fourth quarter of 2021; the ERB
determines the prices of petroleum products using an IPP model.

The IPP model operates on the principle that the final price of petroleum products should be equal to the cost
of the product at points of production plus the transportation cost to the point of sell and other attendant
costs. The principle ensures that the final consumer pays a fair price for a product while promoting maximum
efficiency in the supply chain for petroleum products.

Further, the IPP ensures that domestic prices reflect the cost trends of petroleum products on the international
market. The cost elements in the model are divided into two groups of elements:

i.  Wholesale price build up; and
ii. Pump Price build up.

2.6.6.1 Wholesale Price Build-up

The cost elements that constitute the wholesale price build-up are presented in Table 2-12 while the details
of these cost elements are provided in Appendix 7.
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Cost element Unit measure Basis

Platts Arab Gulf US$/BBL Platts Referencing
Conversion Factor Industry Best Practice
FOB Price US$/MT

Traders Margin US$/MT Standard Cost

FOB & Traders margin US$/MT

Ocean Freight US$/MT Referenced to Worldscale Rates
C & F (Dar/Beira)

Storage $/MT Standard Cost

Ocean Insurance

0.15% of C &F

Standard Cost

Ocean losses

0.3% of C&F

Standard Cost

Wharfage 1.25% of C & F Port Authority Charge
BPS Premium $/MT BPS referencing
CIF (Dar/Beira)

Transportation Fee US$/MT standard cost

Transportation Losses

0.5% petrol & 0.3% diesel, 0.3% kerosene

Standard Cost

Importers Margin

US$/MT

Standard cost

CIF (Lusaka) $/MT

Storage losses 0.5% petrol & 0.3% diesel, 0.3% kerosene Standard Cost

Wholesale Price to OMC $/MT

Conversion factors industry best practice
Wholesale Price to OMC $/M2

Exchange Rate Kto $ Bank of Zambia
New Wholesale Price to OMC |K/M3
2.6.6.2 Pump Price Build-up
The cost lines that constitute the pump price build-up are depicted in Table 2-13
Table 2-13: Pump price build up

No Details Unit costs Workings

—_

Wholesale Price to OMC

Terminal Fee

Marking Fee

Excise Duty (incl.) road levy
Ex NFT Gate

Transport Cost

OMC Margin

Total (Excl VAT)

Dealer Margin

Price to Dealer

ERB Fees

Strategic Reserves Fund
Price before VAT

VAT

Unform Pump Price

Do I © N oo M®N

-
o

K17.96, K16.84, & K18.28 per litre each for petrol, LSG and

kerosene, respectively.
KO.063/litre
KO0.20/litre

K2.07 for Petrol, KO.66 for LSG and KO for Kerosene

K0.52 for Petrol, K0.52 for LSG and K0.09 for Kerosene.

K1.58/litre

K1.07/litre

0.7%
KO.15/litre for Petrol, Kerosene and LSG

16%
K/litre

QO

m=(j+k+I)
n
o=(m+n)
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2.7 STRATEGIC RESERVE FUND

The Strategic Reserve Fund (SRF) was introduced by Government to finance construction and rehabilitation
of petroleum infrastructure to respond to emergencies in the petroleum sub-sector as well as stabilize the fuel
prices. The Government levies 15 ngwee per liter on petrol, diesel, kerosene, jet-A1, HFO and LPG that is sold
in the country. In 2022, the ERB collected K311.97 million compared to K266.97 million collected in 2021,
representing a 16.86 percent increase in collections in the SRF.

In line with the Energy Regulation Act No. 12 of 2019, which provides for the creation of the Energy Fund,
SRF will in the future be administered under the Energy Fund. During 2022, the ERB was still in the process
& Of developing regulations for administering the Energy Fund. The other functions of the fund will include the
following:

Ensuring stability of supply in the energy sector;

{ ii. The development of the energy sector;

ii.  Ensuring the availability of strategic reserves; or
iv. Any other purposes as may be prescribed by ERB

.\ 2.8 ANNUAL REVIEW OF PETROLEUM DOWNSTREAM MARGINS

The ERB is mandated by the Energy Regulation Act No. 12 of 2019 to regulate the margins of petroleum
~ downstream players, namely, OMCs, Dealers® (Retailers) and Transporters, in the petroleum sub-sector.

In April, 2022, the ERB, with the Margins Committee reviewed the margins in line with the changes in the
macro economic factors, that is, inflation and exchange rate as well as the cost of doing business in the
petroleum sub-sector which were determined in December 2021. It is envisaged that the revised margins will
be implemented during 2023.

2.9 PRICING FRAMEWORK FOR JET A-1

During the second quarter of 2022, the ERB fully implemented the pricing of Jet A-1 using the IPP model. The
decision to implement the IPP model during the second quarter of 2022 was supported by the migration to
the thirty (30) day pricing cycle, following the Government pronounced reforms for the petroleum sub-sector.

2.10 DOMESTIC AND REGIONAL FUEL PRICES
2.10.1 Domestic Fuel Pump Prices

In January, 2022, the ERB implemented the monthly pricing cycle of petroleum products. The revised pricing
cycle implies that cost reflectivity of petroleum products’ prices is much easily attained as the determined
prices are reflective of movements in the pricing fundamentals as they are immediately admitted into the
pricing framework.

During 2022, in line with the monthly fuel pricing cycle, the ERB adjusted fuel prices downwards four (4) times
in February, May, August and September. The rest of the fuel price adjustments made during the year were
upward. For the June and December, 2022 reviews, only petrol was adjusted upwards. Figure 2-11 shows
the trend in the domestic fuel prices during 2022.

29 Dealers are retail service station operators

]
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Figure 2-11: January to December 2022 fuel pump price adjustment
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2.10.2 Trends in Domestic Fuel Prices
Figure 2-12 shows the trend in the nominal pump prices of petrol, diesel and kerosene from 2000 to 2022.

Figure 2-12: Trends in nominal pump prices, 2000 - 2022
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From 2000 to 2022, the retail prices of petrol, diesel and kerosene have significantly increased. The retail price
of petrol and diesel continued to increase above the price of kerosene in the period under review.

2.10.3 Regional Fuel Prices

Fuel prices vary from country to country. This is on account of the differences in economic environments
and distance from the sea, among others. The prices for petrol and diesel in the region increased in 2022,
compared to 2021. Figures 2-13 and 2-14 show the price of petrol and diesel respectively as at 31t December
in 2022 and 2021.
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Figure 2-13: Regional fuel pump prices as at 315t December, 2022 - Petrol
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As at 31% December, 2022, the price of petrol in the region, was highest in Malawi at US$1.68/litre, followed
by Kenya at US$1.54/litre. Zimbabwe exhibited the third highest price in the region at US$1.49/litre and then
followed by Zambia at US$1.43/litre. The lowest were recorded in Botswana, Namibia, Tanzania, South Africa
and Mozambique.

Figure 2-14: Regional fuel pump prices as at 31t December, 2022 - Diesel
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As at 31t December, 2022, the price of diesel in the region, was highest in Malawi at US$1.85/litre, followed
by Zimbabwe at US$1.64/litre. Zambia exhibited the third highest price in the region at US$1.51/litre and then
followed by Tanzania at US$1.44/litre. The lowest prices were recorded in Namibia, Botswana, Mozambique,
Kenya and South Africa.

2.11 COMPLIANCE OF LICENSEES IN THE PETROLEUM SUB-SECTOR
2.11.1 Petroleum Product Quality Monitoring

The ERB conducts routine petroleum product sampling of fuel depots countrywide and randomly at service
stations, twice every quarter to ascertain the quality of petroleum products distributed in Zambia. This is in
line with Clause 31 (a) of the Energy Regulation Act No. 12 of 2019 that compels all licensees in the energy
sector to meet the minimum standards relating to quality of products and services as may be specified or
published by the ERB.
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In the year 2022, the ERB collected a total of 295 samples, of petroleum products from Government and
OMCs depots countrywide for testing against respective Zambian Petroleum Product Quality Standards,
representing a 2.79 percent increase over the 287 samples collected in 2021. The overall results for the tests
are shown in Table 2-14.

Table 2-14: Test results for petroleum product samples collected in 2022

Product No. of Samples collected 7@l COIIeCt::a;:ymsﬂ:: dt::jtscomplled to

2021 2022 2021 2022

Unleaded Petrol 105 116 96.2 97.4

High sulphur diesel 120 0 100.0 =

LSG 37 169 100.0 92.3

Kerosene 8 2 100.0 100.0

Jet A-1 17 8 100.0 100.0

Total/Average 287 295 99.0 97.0

The overall petroleum quality compliance as at 315t December 2022 was 97.0 percent representing a 2.0
percentage point decrease, when compared to the product quality compliance rate of 99 percent as at 31
December 2021. This was mainly on account of the increased samples for LSG, following the discontinued
sale and distribution of high Sulphur diesel on the Zambian market in the first quarter of 2022. The discontinued

sale and distribution of high sulphur diesel was in line with the AFRI-4 (African Refiners Association) and SADC =

road maps, to migrate to low sulphur content in gasoil of 50ppm and below by 2020 and 2022 respectively.
There were some observed non-compliant samples for LSG which could be attributed to failure to adhere
to procedure by OMCs during the conversion of tanks from storage of high sulphur diesel to LSG. However,
the recorded 97 percent product quality performance, complied with the standards and met the set ERB
regulatory target of 95 percent compliance rate

Furthermore, following the discontinuation of the sales for high Sulphur diesel on the Zambian market, only
LSG samples were collected and tested in 2022, which consequently increased the number of samples
collected from 37 in 2021 to 169 in 2022.

2.11.2 Petroleum Infrastructure Compliance

Section 4 (v) of the Energy Regulation Act No. 12 of 2019 empowers the ERB to close energy facilities
whose operations contravene the Energy Regulation Act, with regards to the safety and health of persons
or consumers. In this regard, the ERB undertakes compliance audits of petroleum infrastructure. This is to
ensure compliance with the Zambian petroleum standards and regulations.

The ERB inspected 482 petroleum facilities constituting of retail service stations, white petroleum product
depots, LPG bulk storage facilities and Tazama Pipeline, during the initial compliance audits conducted in
the first quarter of 2022. Out of the 482 inspected facilities, 323 acquired compliance rating below the set
ERB regulatory target of 93.0 percent. The 323 facilities were re-inspected in the third and fourth quarters of
2022. The overall average compliance in 2022 increased to 94.8 percent, which was 1.8 percentage points
above the regulatory target of 93.0 percent and 5.8 percentage points above the 89.0 percent compliance
achieved in 2021. This is as presented in Table 2-15. Notably, INDENI was not inspected in 2022, as the
facility was not operational.
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Table 2-15: Results of petroleum infrastructure compliance monitoring

- Average compliance
Facility

2021 2022
Retail service stations 86.3 94.3
Fuel depots 87.8 95.0
LPG depot/ filling plant 93.3 95.7
INDENI refinery N/A N/A
TAZAMA pipeline N/A 94.5
Overall average compliance 89.1 94.8
Regulatory target 93.0 93.0

w4 2.11.3 Environmental Impact Assessments

. The ERB provides regulatory input and comments to the Zambia Environmental Management Agency (ZEMA)
~ on environmental impact assessments (EIAs) and project briefs for energy projects in the country. The Energy
| Regulation Act No. 12 of 2019 mandates the ERB to work with ZEMA to develop measures to monitor the

~ environmental impacts of energy-related operations. In 2022, the ERB reviewed and provided regulatory
8 comments on all the EIAs received from ZEMA. A total of 202 EIA reports were evaluated by the ERB in 2022
Y compared to 167 in 2021, representing a 21.0 percent increase, as indicated in Table 2-16.

~ Table 2-16: ElAs reviewed and commented by the ERB for proposed energy projects in 2022

No. of ElAs received from ZEMA and reviewed/commented by ERB
Sub-sector
2021 2022
Electricity 1 3
Petroleum 165 197
Renewable energy 1 2
Total 167 202

2.11.4 Key Performance Indicators for the Petroleum Sub-sector

The Energy Regulation Act No.12 of 2019 mandates the ERB to monitor the performances of licensees in the
energy sector. The ERB uses the Key Performance Indicator (KPI) frameworks as one of its regulatory tools to
monitor the efficiency and performance of enterprises

2.11.5 State Owned Enterprises

The ERB has developed a set of financial KPIs for TAZAMA, INDENI and TPPL. The KPIs are used to track the
quarterly performance of the three (3) mentioned SOEs. The reports are meant to assess the performance of
the enterprises and in informing the determination of tariffs, fees and other regulatory decisions.

With regards to the technical assessment, only TPPLs KPIs were monitored in 2022. This was because
TAZAMA and INDENI were not operational during the period under review.

2.11.5.1 Technical KPIs - TAZAMA Petroleum Products Limited

TPPL’s performance was monitored on four technical KPIs in 2022. The monitoring covered six bulk
Government storage facilities namely: Ndola Fuel Terminal, Lusaka, Mpika, Solwezi, Mongu and Mansa depots.
As shown in Table 2-17, TPPL achieved the technical KPI targets for Unaccountable Losses for kerosene,
Petroleum Product Quality Incidents as well as Safety and Environment Incidents. Throughput volumes at all
six government depots continued to be monitored for trend analysis. A trend of the throughput volumes over
the last three years indicated a general decline in volumes from 901,544.19m? in 2021 to 831,614.26m?%in
2022. The decline was due to a reduction in refinery output which resulted in a significant portion of fuel being
imported directly by OMCs and delivered to their respective depots.

]
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Table 2-17: TPPL’s Performance against KPIs
Actual performance (Total/ Comment on 2022
: Average
Indicator Product Target ge) performance
2022 | 2021
Technical KPIs
Throughput (m?3) All - 831,614.26 901,554.19 Noted for comparison
Diesel 0.30% 0.39% 0.28% Not achieved
Unaccountable Losses Petrol 0.50% 1.44% 1.77% Not achieved
Kerosene 0.30% 0.12% 0.13% Achieved
No. of Petroleum Product ;
Quality Incidents - - - - Achieved
No. of Safety Health and .
Environmental incidents i i ) i Achieved

2.11.5.2 Financial KPIs - TAZAMA, INDENI and TPPL

During 2022, the ERB monitored the financial KPIs for TAZAMA, INDENI and TPPL. Table 2-18 shows the KPI
performance of the three SOEs against the set KPI targets, during 2022 compared to 2021:

Table 2-18: TAZAMA, INDENI and TPPL’s performance against financial KPIs

. Actual performance (Total/avg) Comment on 2022
Indicator Target performance
2022 | 2021
TAZAMA Petroleum Products Limited
Asset turnover ratio 2.00 0.26 0.46 Not Achieved
Current ratio 1.20 2.20 4.72 Achieved
Debtor days 30 days 0.00 0.00 Achieved
Creditor days 90 days 8.75 15.25 Achieved
TAZAMA Pipelines Limited
Current ratio 1.20 0.19 1.10 Not Achieved
Debtor days 15 days 61.99 71.25 Not Achieved
INDENI Petroleum Refinery Company Limited
Current ratio 1.00 0.33 0.79 Not Achieved
Debtor days 15 days 32.43 19.79 Not Achieved

During 2022, TPPL did not achieve the financial KPI target for asset turnover ratio greater than two (2),
but achieved the KPI targets for current ratio, debtor days and creditor days. The KPI score for the asset
turnover declined in 2022, compared to the year 2021. The reduction was mainly attributed to reduction in the
throughput fees as OMCs continued to trade more among each other than uplifting from Government depots.

Further, both TAZAMA and INDENI did not achieve their KPI targets for the current ratio and trade debtor
days. TAZAMA did not achieve its KPI target for trade debtor days due to delayed settlements of invoices
for services rendered during the period under review. INDENI did not achieve its KPI target for both trade
debtor days and the current ratio due to reduced activity for the company arising from lack of feedstock for
processing. The KPI assessment for INDENI was based on the income generated from other activities such
as laboratory analysis fees, terminal handling fees, rental income and weighbridge.
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2.12 GOVERNMENT OWNED STORAGE DEPOTS FOR WHITE PETROLEUM PRODUCTS

———

- i .'. . -.-.' =
Fuel Tank offloading at Mpika depot

In order to ensure security of supply of petroleum products Government has continued to construct fuel
depots. During 2022, the MoE successfully commissioned the Chipata fuel depot in Eastern Province. The
depot was commissioned on 19" August, 2022.

In that regard, as at 315t December 2022, the country had seven (7) operational depots in Lusaka, Ndola,
Mpika, Mongu, Solwezi, Mansa and Chipata. Meanwhile, works had advanced at the upcoming fuel depot
in Lusaka. It is expected that the number of operational depots will increase to eight (8) once the New
Lusaka depot is commissioned. Table 2-19 shows the status, capacity and estimated costs of establishing
the Chipata and New Lusaka fuel depots as at 31t December, 2022.

Table 2-19: Status of the construction of GRZ fuel depots as at 315' December, 2022

New Lusaka ® Construction works had reached advanced completion stages 124
Fuel Depot during the period under review. Progress on the development of the
depot was at 99% completion by close of December 2022.

® The depot will have a capacity of 102 million litres with the following
breakdown:
+ 60 million litres Diesel;
+ 40 million litres Petrol; and
+ 2 million litres Kerosene.

Chipata Fuel ® Construction of Chipata fuel depot was completed. The depot was 37
Depot commissioned on 19" August, 2022.

® The depot has a capacity of 7.08 million litres with the following
breakdown:
* 4 million litres Diesel,
* 2 million litres Petrol,
+ 0.50 million litres kerosene; and
* (0.58 million litres Jet A-1.
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2.13 DEVELOPMENT OF TECHNICAL STANDARDS, GUIDELINES AND FRAMEWORKS

Section 4(h) of the Energy Regulation No. 12 of 2019, mandates the ERB in collaboration with Zambia Bureau
of Standards (ZABS) to design technical standards, with regards to quality, safety and reliability of supply
of energy products and services. Further, section 4(m) of the aforementioned Act mandates the ERB to
develop codes of practices and guidelines. During the period under review, in the petroleum sub-sector, the
ERB revised the LPG Standard series (ZS 429 1 - 4) and developed the Guidelines on Siting of Petroleum
infrastructure, as listed in Table 2-20. The ERB also commenced the process of developing the regulations on
Siting of petroleum infrastructure.

Table 2-20: Development and review of technical standards, frameworks and guidelines

Type of document developed Name of document Status as of 31t December
and the sub-sector 2022
Standards
Petroleum sub-sector DZS 429: Liguefied Petroleum Gas The revision was drafted and public
Standards (Parts 1 to 4) (revision) comments were incorporated in the

drafts in 2022

Guidelines
Petroleum sub-sector Guidelines for Siting of Retail The Guidelines were developed and
Service Stations published in 2022
Regulations
Petroleum sub-sector Regulations for Siting of Filling The ERB commenced the process of
Stations converting the Guidelines for Siting

of filing Stations into a statutory
instrument for effective enforceability

2.14 FUEL MARKING PROGRAMME

The Fuel Marking programme, in Zambia began in 2018 and continues to be implemented in line with the
provisions of Statutory Instrument (Sl) No. 69 of 2017. The programme entails addition of a biochemical marker
to all LSG , petrol and kerosene uplifts/ imports destined for domestic consumption prior to distribution on the
Zambian market. Marking of fuel is undertaken from designated operational Government and selected OMC
depots.

In 2022, a total of 1,886,717.55 m? of fuel was marked compared to 1,868,667.80 m?® in 2021, representing
a 0.97 percent increase in the marked fuel quantities.

During the period under review, routine field sampling and testing of petroleum products were undertaken at
operational service stations and known consumer sites (including mine sites) countrywide in line the provisions
of SI No. 69 of 2017. In this regard, a total of 5,904 samples were collected and tested, representing a 24.35
percent increase, when compared to 4,748 samples collected in 2021. The increase in the number of samples
collected in 2022 was attributed to an increase in the total number of ERB licensed petroleum infrastructure.
Figure 2-15 shows the total number of samples collected and tested per province
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Figure 2-15: Total number of samples collected and tested per province
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The results of the field sampling and testing revealed a slight decline in the pass rate from an overall compliance
rate of 98.57 percent in 2021 to 98.05 percent in 2022. The North-Western Province recorded the lowest
compliance rate at 96.31 percent followed by Muchinga Province that recorded a compliance of 96.95
percent. Four (04) out of the ten (10) provinces recorded compliance levels higher than the set KPI target of
99 percent. Table 2-21 shows the results of the fuel marking sampling and testing exercise by province.

Table 2-21: Results of the fuel marking exercise by province

Central 99.71 98.92
Copperbelt 1,177 96.60 1,640 97.20
Eastern 197 100 303 99.01
Lusaka 1,950 99.18 2,090 98.47
North-Western 221 96.83 352 96.31
Southern 380 99.47 454 98.02
Western 100 100 147 99.32
Northern 135 100 201 99.50
Muchinga 149 98.66 131 96.95
Luapula 96 100 125 99.20

Total 4,748 98.57 5,904 98.05
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Figure 2-16: Percentage compliance rates by province, 2021- 2022
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2.15 CHALLENGES IN THE PETROLEUM SUB-SECTOR

2.15.1 Lack of Supply of Petroleum Feedstock

In 2022, there was no supply of petroleum feedstock to INDENI and TAZAMA following Government’s
pronounced reforms to restructure the Petroleum sub-sector. The country mostly relied on importation of
finished petroleum products to meet market demand. On the full implementation of the Government reforms
in the petroleum sub-sector, the dead stock in the pipeline will be the final consignment to be pumped and
processed as a petroleum feedstock consignment.

2.15.2 Concentration of Retail Sites in Urban Areas

During 2022, it was noted that there was increased concentration of development of retail sites in urban areas.
Majority of OMGCs prefer to set up retail sites in urban areas with little expansion in rural sites. A deliberate
policy to encourage development in rural retail sites is necessary to extend the expansion of operations of
OMCs in remote parts of the country.

2.16 OUTLOOK FOR THE PETROLEUM SUB-SECTOR
2.16.1 Conversion of TAZAMA Pipeline to a Finished Petroleum Products Pipeline

Following Government’s pronouncement to restructure the petroleum sub-sector, TAZAMA is expected to
commence pumping LSG in the first quarter 2023, in line with the reforms. With regards to INDENI, the
company is expected to commence operating as an OMC as well as a biofuels blending plant.
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2.16.2 Extension of Import Duty Waiver

During the period under review, Government extended the suspension of import duty on petrol and diesel.
Government amended the Customs and Duty rate in chapter 27 of the customs and exercise Act cap 322
from 25.00 percent to free rate on importation of petrol and diesel. This implies that OMCs are no longer
required to obtain import permits from the MoE. The amended Act is expected to come into operation on 1%
January, 2023.

2.16.3 Enhanced National Petroleum Storage Capacity

As at 31 December, 2022, the construction of the New Lusaka Fuel Depot was at advanced stage. It is
expected that the fuel depot will be commissioned during 2023. With this development the total number of
GRZ storage depots will increase from seven (7) to eight (8), consequently increasing storage capacity
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3.0 ELECTRICITY SUB-SECTOR

This section covers the performance, developments, constraints and challenges as well as the outlook of
the electricity sub-sector. The Zambian electricity sub-sector includes a public utility company, ZESCO, and
several Independent Power Producer (IPPs). ZESCO has Power Purchase Agreements (PPAs) with IPPs in
Zambia and is involved in generation, transmission, distribution and supply. The sector also comprises key
players such as Traders, Distribution Network Service Providers (DNSPs) and Transmission Network Service
Providers (TNSPs), that mainly supply electricity to bulk consumers (the mines).

L e = e B

EESCO Substatio

3.1 ZAMBIA’S INSTALLED ELECTRICITY GENERATION CAPACITY

With the construction and commissioning of KGL power project, the national installed electricity capacity
increased to 3,777.3MW in 2022, from 3,318.4MW in 2021. From the total electricity generation installed
capacity of 3,777.3MW, 5.5MW was attributed to mini-grids and 3,771.8MW is on-grid generation capacity
which also includes CEC’s standby emergency generators with combined capacity of SOMW.

In 2022, Zambia’s national installed capacity continued to be dominated by hydro generation accounting for
83.8 percent while thermal was at 8.7 percent, HFO at 2.9 percent, solar at 2.4 percent and diesel at 2.2
percent. Figure 3-1 shows the proportion of electricity installed capacity by technology as at 315t December,
2022.
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Figure 3-1: Installed electricity generation by technology - 2022

Kariba Da

Zambia has two main river basins, namely; the Zambezi and the Congo river basins, which are hydrologically
divided into six main catchments. The Zambezi river basin comprises the upper Zambezi, Kafue and Luangwa
catchments while the Congo river basin comprises the Chambeshi, Luapula and the Tanganyika catchments
in the northern part of the country as depicted in Figure 3-2.
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Figure 3-2: River catchments in Zambia
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Source: Water Resources Management Authority

3.2.1 Rainfall Performance in 2021/2022 Season in Zambia

Zambia receives moderate rainfall ranging from an annual average of approximately 700 mm in the south of
the country to 1400 mm per year in the north. In 2021/22 rainy season, Zambia generally recorded normal
to above normal rainfall and Table 3-1 shows the total rainfall at meteorological stations across the country
as monitored by Zambia Meteorological Department (ZMD). Figure 3-3 shows spatial distribution on how
total rainfall has changed from 2017/18 to 2022/23 using merged data sets with satellite data as complied
by ZMD. The map shows an increase in seasonal rainfall totals from 2017/18 to 2022/23 . The total seasonal
rainfall over Lusaka Province, parts of Central and Muchinga Provinces including the North-Western, parts of
Southern Province have increased by more than 50 percent.

Table 3-1: Meteorological stations’ seasonal total rainfall in 2021/22 season

Station ID Latitude Longitude Seasonal Totals (mm)
Chipata -13.57 32.58 916.60
Choma -16.95 27.07 454.90
Isoka -10.27 32.68 1,219.6
Kabompo -13.60 24.21 1,100.4
Kabwe -14.42 28.48 846.00
Kabwe Agro -14.41 28.5 752.94
Kaoma -14.8 24.8 907.25
Kasama -10.22 31.13 1,364.70
Kasempa -13.45 25.83 1,465.84
Kawambwa -9.79 29.08 1,209.30
Livingstone -17.82 25.82 826.70
Lundazi -12.29 33.18 740.10
Lusaka -15.42 28.32 592.20
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Magoye -16.13 27.63 951.60
Mansa -11.10 28.85 1,173.20
Mbala -8.87 31.33 2,389.20
Mfuwe -18.27 31.93 713.10
Misamfu -10.18 31.22 1,143.50
Mongu -15.25 23.15 1,025.30
Mpika -11.85 31.45 1,202.20
Msekera -13.65 32.57 1,174.40
Mount Makulu -15.55 28.25 659.70
Mumbwa -15.08 27.19 781.40
Mwinilunga -11.75 24.43 1,516.90
Ndola -13 28.65 1,342.70
Petauke -14.25 31.28 711.30
Senanga -16.12 23.27 871.50
Serenje -13.23 30.22 1,196.90
Sesheke -17.47 24.3 762.10
Solwezi -12.17 26.37 1,143.70
Zambezi -13.57 23 1,109.60

Figure 3-3: Change in percentage from 2017/18 to 2022/23 of total rainfall
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Source: Zambia Meteorological Department

Table 3-2 highlights the end of year levels in large reservoirs and compares the design operational levels to
actual levels for 2021/22 season as monitored by Zambezi River Authority (ZRA) and other key stakeholders for
power generation in Zambia.
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Table 3-2: Large reservoir water levels — 2021 and 2022
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Kafue Gorge 974.00 976.60 976.37 976.11 976.24 974.27
gg;iﬁa North 47550 487.71 478.44 478.02 478.35 475.61

Victoria Falls 881.50 883.20 882.20 881.80 881.86 881.81

ltezhi- Tezhi 1,006.00 | 103050 | 1019.13 1023.36 1021.92 1019.30
Kafue Gorge 530.00 579.75 ; 561.70 562.00 560.90
Lower

Figures 3-4 to 3-6 depicts the graphical representation of the dam levels for 2022. Typically, the Zambian
rainfall season runs from October to April with April to May being the peak dam collection period as
illustrated by the Rule Curve (R/C).

Figure 3-4: Trend analysis of water levels at Kafue Gorge, 2022
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Source: ZESCO Hydrology Report

The main water reservoir at Kafue Gorge is designed to operate between levels of 974.0 minimum and
976.6m maximum for hydropower generation. In 2022, the dam level at the end of the year was 976.2m,
whereas in 2021 it closed at 976.1 equivalents to 87.16 percent and 87.15 percent of usable storage,
respectively.
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Figure 3-5: Trend analysis of water levels at Kariba North Bank, 2022
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For optimum power generation, the Kariba dam is designed to operate between minimum level of 475.50m
and maximum level 487.71m. In 2022, the dam level at the end of the year was 475.61m equivalent to about
20.6 percent of usable storage, while in 2021, the dam level closed at 476.22m equivalent to 20.65 percent
of usable storage.

Figure 3-6: Trend analysis of water levels at Victoria Falls, 2022
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The operating minimum and maximum dam levels at Victoria Falls are designed to be 881.5m and 883.2m
respectively. In 2021 and 2022, the dam level closed at approximately 881.8m which was equivalent to 17.7
percent usable storage.
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Figure 3-7: Trend analysis of dam levels at Itezhi-Tezhi, 2022
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ITT dam was designed to serve as a primary water storage facility for Kafue Gorge power station. For [f
optimum hydro power generation, the main water reservoir at ITT is designed to operate between minimum '/
and maximum levels of 1,006.0m and 1,030.5m respectively. In 2022, the dam level at the end of the year i
was 1,019.3m equivalent to 70.6 percent of usable storage, while, in 2021, the dam level closed at 1,023.4m
equivalent to 70.9 percent of usable storage.

Figure 3-8: Trend analysis of dam levels at Kafue Gorge Lower, 2022
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KGL is designed to operate between levels of 530.0m minimum level and 579.8m maximum for optimum
hydro power generation. At the end of 2022, the dam level was 560.9m equivalent to 96.7 percent of usable
storage while in 2021, the dam level closed at 561.7m equivalent to 96.9 percent of usable storage.

3.3 NATIONAL ELECTRICITY GENERATION

In 2022, Zambia’s total electricity generation grew by 10 percent from 17,635.05GWh in 2021 to
19,399.12GWh in 2022. The growth is attributed to the increased generation from KGL power station following
the commissioning of three additional electricity generation units each rated at 150MW. Figure 3-9 shows the
annual electricity generation from ZESCO’s power plants and from the IPPs from 2017 to 2022.
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Figure 3-9: Annual electricity generation, 2017 to 2022
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Further, as shown in Figure 3-9, there has been a marginal rise in the portion of electricity generated by IPPs.
This is attributed to the commencement of electricity generation by KGL in 2021.

3.3.1 Electricity Generation from Large Hydro Power Plants®® Owned by ZESCO
%
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ZESCO sub-station transformer

ZESCO owns and operates five large hydro power plants which include: Kariba North Bank (KNB), Kafue
Gorge Upper (KGU), KGL, Kariba North Bank Extention (KNBE) and Victoria Falls Power Station (VFS).
Generation from ZESCO’s large hydro power plants declined by 6 percent from 12,204.96GWh in 2021 to
11,454.60GWh in 2022.

30 Hydropower plants are traditionally broken down into categories depending upon their size based on the World Bank. The smallest plants, with capacities of between 1
and 100 kW are called micro hydropower plants. Between 100 kW and 1 MW a plant is described as a mini hydropower plant. Small hydropower plants are generally those
with capacities of between 1 and 10 MW, but this upper limit can vary from country to country and in some cases may be as high as 30 MW. Plants with capacities larger
than 10 MW (or up to 30 MW depending on jurisdiction) are classed as large hydropower plants.
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KNBE is a peaking power plant designed to only operate during peak demand periods. However, in 2022, the
plant operated beyond its intended purpose, thus recording increased generation by more than double from
731.40GWh in 2021 to 1,501.20GWh in 2022 representing 105 percent. Meanwhile, the Utility also recorded
reduced generation from VFS of 56 percent from 1,570.62GWh in 2021 to 685.42GWh in 2022. Figure 3-10
shows ZESCOQO'’s trend in Electricity generation from large hydro power plants.

Figure 3-10: Trend in electricity generation from large hydro power plants owned by ZESCO
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3.3.2 Electricity Generation from Mini-Hydro Power Plants Owned by ZESCO

ZESCO recorded a reduction in the electricity generated from mini-hydro power plants by 27 percent from
220.57GWh in 2021 to 160.81GWh in 2022. Lunzua and Shiwang’andu Mini-hydros recorded declines in
generation by 42 and 77 percent respectively. Figure 3-11 shows the trend in electricity generation from mini-
hydro power plants from 2017 to 2022.

Figure 3-11: Trend in electricity generation from mini-hydro power plants
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3.3.3 Electricity generation from Diesel Power Plants Owned by ZESCO

ZESCO uses diesel generators for supply of power in Shang’ombo, Chama and Lundazi as these are not
yet connected to the national grid. Electricity generation from diesel generators rose by 64.67 percent from
1.50 GWh in 2021 to 2.47 GWh in 2022. The increase can be attributed to the increased generation from
the Lundazi diesel plant which more than doubled its generation sent out. Figure 3-12 provides a trend of
electricity generation from diesel generators from 2017 to 2022.

Figure 3-12: Electricity generation from diesel power plants owned by ZESCO
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3.3.4 Electricity generation from Independent Power Producers

The IPPs’ contribution to the electricity supply has continued to rise following the commissioning of additional
plantsin the sub-sector. Electricity generation from the IPPs went up by 72.67 percent from 3,638.0GWhin 2021
t0 6,280.0GWh in 2022. This is attributed to increased generation by MCL from 1,296.6GWh to 2,164.7GWHh,
representing 67 percent. Additionally, the commissioning of three generating units at KGL resulted in an
increase from 893.3GWh to 2,966.7GWh, representing 232 percent rise. However, ITPC and LHPC recorded
reductions in electricity generation of 9 percent and 30 percent, from 829.1GWh and 354.1GWh in 2021 to
757.8GWh and 247.8GWh in 2022 respectively. Figure 3-13 shows the trend in electricity generation from
IPPs.
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Figure 3-13: Electricity generation from IPPs
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3.4 DOMESTIC AND REGIONAL POWER TRADING

3.4.1 Power Purchase and Supply Agreements

As part of its regulatory mandate the ERB facilitates for domestic and regional power trade through grant
of approval of Power Supply/Purchase Agreements (PSA/PPA). In the year 2022, the ERB granted the

following approvals of PPA/PSAs, shown in Table 3-3:

Table 3-3: ERB approved PPA/PSAs

3

1. | ZESCO and Botswana Corporation (Pty) Limited 80

2. | Endeva Power Zambia and Milla Eco Lodge 0.0015

3. | ZESCO and Zimbabwe Electricity Transmission and Distribution Company 100

(ZETDC)

4. | ZESCO and Copperbelt Energy Corporation Plc (CEC) 380 13
5. | ZESCO and Northwestern Energy Corporation Limited (NWEC) 20 15
6. | ZESCO and Namibian Power Corporation (Pty) Limited 80 5
7. | ZESCO and Botswana Power Company, (non-firm supply) 200 2
8. | CEC and Mimbula Minerals 26 10

3.4.2 Trade on the Southern African Power Pool

ZESCO is part of an interconnected network of regional electricity utilities in Southern Africa. The Southern
African Power Pool (SAPP) is an electricity market that provides a platform for electricity trade among member
Utilities in the Southern African region. During 2022, the Day Ahead Market (DAM) continued to dominate
trade on the SAPP market. Figure 3-14 shows the total market trade on the SAPP market during the year

2022:
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Figure 3-14: SAPP trade January — December 2022
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3.4.3 ZESCO'’s Electricity Imports and Exports

Figure 3-15 shows ZESCQO'’s imports and exports of electricity to fulfil bilateral regional PSAs as well as trade

on the SAPP market.
Figure 3-15: ZESCO’s imports and exports
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During 2022, there was a slight increase in the electricity exports to 2,923GWh from 2,150GWh in 2021
representing a rise of 36 percent. Meanwhile there was no marginal increase in the electricity imports as
depicted by Figure 3-15 imports were maintained at 18GWh.

-® ENERGY SECTOR REPORT | 2022




ENERGY
REGULATION
BOARD

3.4.4 Trade by GreenCo Power Services Limited

GreenCo Power Services Limited (GPSL) is an intermediary off-taker and service provider that purchases
power from renewable IPPs and sells to other utilities and on the SAPP market. The enterprise holds a Trading
of Electricity License that was the first of its kind issued by the ERB.

In 2022, GPSL commenced trading on the SAPP Day-Ahead Market. GPSL signed a PPA with LHPC to
purchase excess capacity of at least 5 MW of energy generated from LHPC’s hydro power plants. Consequent
to this, GPSL traded 6,404MWh on the SAPP market.

GPSL intends to grow its portfolio of agreements with renewable energy IPPs, and facilitate development of B

additional renewable energy projects in Zambia by being a credit worthy off-taker of renewable energy power
in Zambia.

3.5 ELECTRICITY CONSUMPTION
3.5.1 Analysis of National Electricity Consumption by Economic Sector

During the period under review, the total electricity consumed was 13,777.9GWh which was a 7.4 percent
increase from 12,831.4GWh consumed in 2021. This increase in total electricity consumed over this period

was mainly due to increased demand from the Transport and Mining economic sub-sectors. Table 3-4 below | Pt

shows a comparison of electricity consumption between 2021 and 2022 by economic sector.

Table 3-4: Comparison of national electricity consumption by economic sector, 2021 and 2022

Electricity consumption (GWh) 2021 2022 % Change

Transport 31.8 36.9 16.1%
Mining (Quarries) 6,551.3 7,355.1 12.3%
Finance and Property 835.4 908.3 8.7%
Trade 82.8 87.8 6.0%
Manufacturing 375.4 384.6 2.4%
Domestic (Including Households) 4,477.3 4,548.5 1.6%
Agriculture 293.7 286.5 -2.5%
Energy and Water 113.7 106.8 -6.1%
Others 60.5 56.2 -7.1%
Construction 9.4 7.3 -22.2%
Total national consumption 12,831.4 13,777.9 7.4%

During the period under review, the Mining sector accounted for the largest electricity consumption share at
53.4 percent while the Domestic sector was second at 33.0 percent. The third highest consumption was
reported in Finance and Property sector which accounted for 6.6 percent. In this regard, the top three sectors
accounted for 93.0 percent of the total national consumption. Table 3-5 below shows the shares of national
electricity consumption by economic sector.
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Table 3-5: Share of national electricity consumption by economic sector, 2021 and 2022

Electricity consumption (GWh) 2021 | % Share 2022 % Share
Mining (Quarries) 6,551.3 51.1% 7,355.1 53.4%
Domestic (Including Households) 4,477.3 34.9% 4,548.5 33.0%
Finance and Property 835.4 6.5% 908.3 6.6%
Manufacturing 375.4 2.9% 384.6 2.8%
Agriculture 293.7 2.3% 286.5 2.1%
Energy and Water 113.7 0.9% 106.8 0.8%
Trade 82.8 0.6% 87.8 0.6%
Others 60.5 0.5% 56.2 0.4%
Transport 31.8 0.2% 36.9 0.3%
Construction 9.4 0.1% 7.3 0.1%
Total national consumption 12,831.4 100.0% 13,777.9 100.0%

3.6 OPERATIONAL PERFORMANCE OF ELECTRICITY ENTITIES

This section discusses the performance of individual entities in the electricity sub-sector during the year 2022.

3.6.1 Key Performance Indicators for State and Non-State Owned Enterprises

The Energy Regulation Act and Electricity Act, both of 2019, mandate the ERB to monitor the efficiency
and performance of licensees in the provision of energy products and services to energy consumers. To
this end, the ERB in consultation with the SOEs and Non-State Owned Enterprises (NSOEs) developed KPI
frameworks meant to monitor and measure the technical and operational performance for both SOEs and
NSOEs. In 2022, the SOEs and NSOEs continued to implement the frameworks under the following key
technical and commercial areas, presented in Table 3-6:

Table 3-6: Approved KPIs for SOEs and NSOEs

Approved KPlIs for SOEs - ZESCO Approved KPIs for NSOEs
i). New customer connections; i). Quallity of Service Supply;
i) Post-paid meter reading; i) System Losses;
ii).  Safety; iv). Customer service;
iv).  Quality of service; V). Service restoration;
v).  Power generation; vi). Financial performance:
vi).  System losses; vii). Infrastructure Compliance; and
vi).  Financial performance; viii). Safety.
vii).  Power Generation;
iX).  Power Quality;
x).  Staff Productivity; and
xi).  Customer Service.

3.6.2 ZESCO Limited

ZESCO is a state owned electricity utility responsible for the generation, transmission, distribution and supply
of electricity in Zambia. As part of its regulatory monitoring mandate, the ERB utilizes KPls to monitor and
assess the performance of licensed enterprises. In that regard, the ERB and ZESCO agreed on a three-year
KPI framework for the period 2020 - 2022.

3.6.2.1 ZESCO’s performance on the KPI framework

The overall performance of ZESCO on the KPI framework over the last three years has been below the
minimum set target of 75 percent. ZESCO scored 35.1 percent in 2020, 46.3 percent in 2021 and 46.9
percent in 2022. Figure 3-16 shows the annual average score of the Utility on the framework.
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Figure 3-16: ZESCO’s annual average performance in 2020 - 2022
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The KPI framework had 11 thematic areas, namely; new customer connections, customer metering, financial
performance, efficiency, system losses, staff productivity, quality of service, power generation, safety, customer
service and power quality. Table 3-7 shows ZESCO’s performance under each sub-indicator:

Table 3-7: Breakdown of ZESCO’s performance on the KPI framework, 2020 to 2022

Individual Individual Individual
No. Thematic area/ Indicator it ISR nce | performance | performance
2020 (%) 2021 (%) 2022 (%)
1 | New Customer Connections 10 1.3 0.0 0.8
2 | Customer Metering 5 8.1 4.4 5.0
3 | Financial performance 10 4.0 3.5 3.9
4 | Efficiency 15 5.6 5.6 6.3
5 | System Losses 7.5 2.5 3.9 2.5
6 | Staff Productivity 10 7.5 8.0 7.5
7 | Quality of service 20 0.0 10.0 11.3
8 | Power generation B 5.0 5.0 5.0
9 | Safety 10 2.5 2.5 2.5
10 | Customer Service B 2.0 2.5 1.0
11 | Power Quality 2.5 1.6 0.9 1.3
Actual Score 100 35.1 46.3 46.9
Benchmark minimum score 75

As highlighted in Table 3-7, for the period 2020 to 2022, ZESCO only met staff productivity and power
generation targets. ZESCO cited non-cost reflective tariffs and connection charges as major causes of poor
performance on customer connections, financial performance, quality of service and customer complaints
KPI. Further, ZESCO had challenges in collecting payments from Government agencies, export customers
and mining firms as evidenced by the rising Trade receivable (debtor) days.

3.6.2.2 Technical Performance - ZESCO

In 2022, the ERB conducted country-wide technical audits of ZESCO’s electricity generation, transmission
and distribution infrastructure. The audits were undertaken in line with ERB’s mandate to monitor the efficiency
and performance of licensees, having regard to the purpose for which ZESCO was licensed as provided for
in the Energy Regulation Act No. 12 of 2019. The audits were conducted in order to determine the Utility’s
electricity infrastructure compliance levels with the requirements stipulated in the various licence conditions,
standards, codes of practice, guidelines and any other applicable directives and regulations. The compliance
audits were also undertaken in line with the strategic objectives of the ERB's 8" Strategic Business Plan (SBP).
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During the period under review, the overall average compliance level for ZESCO was found to be 79.0 percent
compared to 87.0 percent in 2021 representing a decline of eight (8) percentage points. This was below the
ERB set target of 93.0 percent. The failure to meet ERB set target was attributed to non-resolution of 2021
non-compliances despite ZESCO’s commitment to close all outstanding anomalies from previous audits.
Table 3-8 depicts ZESCO’s performance over the years from 2017 to 2022.

Table 3-8: ZESCO'’s infrastructure percentage compliance, 2017-2022

- . 2017 % 2018 % 2019 % 2020 % 2021 % 2022 %

Type of Facility/Substation Compliance | Compliance | Compliance | Compliance | Compliance | Compliance
Large Hydro Power Stations 95.3 95.0 93.0 95.0 96.0 95.0
Transmission
Substations>33kV 79.1 79.3 82.0 86.0 90.0 91.0
Distribution
Substations<33KkV 74.9 738 74.0 78.0 73.0 74.0
Mini Hydro Power Stations 82.6 68.5 94.0 98.0 95.0 91.0
Diesel generation stations 64.0 67.1 64.0 81.0 81.0 79.0
ZESCO Overall Average
Compliance 79.2 76.7 81.0 80.0 87.0 79.0
ERB SBP Compliance Target
for ESI 85.0 87.0 89.0 91.0 93.0 93.0

3.6.3 Rural Electrification Authority

The Rural Electrification Authority (REA) was established to facilitate increased access to electricity in rural areas
through the Rural Electrification Act No. 20 of 2003. REA is the implementing body of the Rural Electrification
Master Plan (REMP). The REMP has an ambitious target of achieving a rural electrification rate of 51 percent
by the year 2030. In that regard, REA aims to accelerate access to electricity in rural areas through grid
extension projects, solar home systems, solar mini-grids, mini-hydro and other renewable energy sources. In
2022, REA reported to have undertaken the following projects as highlighted in Table 3-9.

Table 3-9: Rural electrification projects undertaken in 2022

No. Name of Project Province District Type of Technology
Renewable energy projects

1. |Chaba Northern Chilubi Solar Mini-Grid

2. Kasanjiku Phase - Lot 2 North-Western Mwinilunga Grid Extension

3. Kasanjiku Phase - Lot 3 North-Western Mwinilunga Grid Extension
Grid development projects

4. Salamano Mufulira Copperbelt Grid Intensification
5 Kanongesha North-Western Mwinilunga Grid Intensification
6. Ming’omba Copperbelt Chililabombwe Grid Intensification
7 Mutenda/Muchinshi Copperbelt Chingola Grid Intensification
8 Bulaimu Muchinga Nakonde Grid Intensification

3.6.3.1 REA Projects under IAEREP and ESAP

Under the Increased Access to Electricity and Renewable Energy Production (IAEREP) Project, REA facilitated
for the awarding of three grant beneficiaries to implement renewable energy demonstration projects in Zambia.
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The grant beneficiaries are expected to implement a total of 194 Solar Mini-grids at an approximate cost of
£44.8 million. The cost of implementing the projects is a contribution from both the EU grant and the private
sector. REA, as one of the implementing agencies of the Energy Sector Monitoring & Evaluation Plan (ESM&P)
2020, engaged a consultant to develop a Monitoring and Evaluation Framework for the demonstration Projects.

Under the Electricity Services Access Project (ESAP), the Authority achieved a total of 56,341 subsidy
connections against a target of 39,992 by end of the year 2022. Table 3-10 summarises the connections
completed in the period under review.

Table 3-10: Summary of connections as at 31t December 2022

Metered residential 47,616 14,428 33,188
2. Metered commercial 8,303 1,774 6,529
3. Unclassified Connections 422 - -
Total 56,341 16,202 39,717

3.6.3.2 Challenges faced by the Rural Electrification Authority

During the period under review, the Authority faced the following challenges which impacted the smooth
operation of the Authority.

i.  Reduced Productivity as a result of the continued effect of the COVID-19 pandemic;

i. Delays in completion of projects under Force Account project implementation method which was as a
result of the new Emolument Commission Guidelines which stipulated that all temporal or permanent
employments by any Government Institution must be approved by the Commission;

ii. Delay in commencement of project implementation due to delays in approvals of Contracts; and

iv. Delay in supply of project materials as there was a continued lock down around the globe which was
attributed to the COVID-19 Pandemic.

3.6.4 Copperbelt Energy Corporation Plc

CEC Transmission Lines - Riverside

Copperbelt Energy Corporation (CEC) is a NSOE involved in power transmission and distribution to large mining
customers on the Copperbelt. CEC also exports power to the Democratic Republic of Congo (DRC) through a
220kV interconnector. Further, CEC generates electricity using diesel powered Gas Turbine Alternators (GTAS)
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with a combined installed capacity of 80MW, located in Luanshya (Maclaren), Mufulira (Kankoyo), Chingola
(Luano) and Chililabombwe (Bancroft). In 2022, CEC signed a PPA with ZESCO for the period of 13 years, to
supply power to its customers. The company has also entered into PPAs with LHPC and Dangote Industries
Zambia Limited (Dangote).

In 2022, CEC’s power purchases with ZESCO, LHPC and Dangote were as depicted in Table 3-11.

Table 3-11: CEC’s power purchases in 2022

Source Energy Purchases in MWh
ZESCO 1,655,538.45
LHPC 232,213.00
Dangote 64,306.71
Total Annual Purchases 1,952,058.16

CEC’s mining customers on the Copperbelt include Mopani Copper Mines Plc (MCM), China Nonferrous
Metal Mining Corporation Limited (CNMC) and NFC Africa Mining Plc (NFCA), among others, and Table 3-12
presents their energy sales in 2022.

Table 3-12: CEC energy sales in 2022

Customer Name Energy sales (MWh)
MCM 1,039,867.6
CNMC - Luanshya Copper Mines Plc 342,134.2
NFCA - Chisenga 179,424.4
NFCA - Luela 102,565.9
Chambishi Metals Plc 2,717.1
Chambishi Cosak 1,596.9
Lubambe Copper Mine Limited 174,603.7
Chibuluma Copper Mine Plc 9,952.7
Mimbula Minerals Limited 72.7
Macrolink Resources Zambia Limited 13.7
China Copper Mines Limited 20,665.0
Nkana Mining and Mineral Processing Limited 191.6
Sinohydro Zambia Limited 62.4
Dangote Industries Zambia Limited 18,851.5
China Civil Engineering Construction Corporation (Zambia) Limited 117.8
Huayi Investment Limited 128.4
Total Sales 1,893,056.3

In 2022, CEC increased its investment in power generation and embarked on an expansion of its 1TMWp grid
tied solar power plant to 383MWp at Riverside solar farm in Kitwe. The expansion of the solar project was
scheduled to be completed and commissioned in the first quarter of 2023.
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3.6.4.1 Technical Performance - CEC

In 2022, the ERB conducted its annual technical compliance audits of CEC'’s electricity infrastructure and the
compliance levels for the GTAs was found to be 98.7 percent compared to 98.3 percent in 2021 as depicted
in Figure 3-17. This was above the ERB set target of 93.0 percent.

Figure 3-17: GTAs technical compliance audit results for 2022
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In 2022, the average compliance level for CEC’s transmission and distribution electricity infrastructure was
found to be 98.0 percent compared to 97.1 percent in 2021 as presented in Figures 3-18 and 3-19 respectively.

Figure 3-18: CEC’s performance of the transmission infrastructure
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Figure 3-19: CEC’s performance of the distribution infrastructure
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Table 3-13 depicts CEC’s performance from 2017 to 2022.

Table 3-13: CEC’s infrastructure percentage compliance, 2017-2022

Type of Facility/ 2017 % 2018 % 2019 % 2020 % 2021 % 2022 %
Substation Compliance | Compliance | Compliance | Compliance A Compliance Compliance

CEC Transmisslon - 100.0 99.0 96.2 96.6 96.2 100.0
Chililabombwe
CEC Transmission - 98.7 97 1 93.0 95.6 951 100.0
Chingola
CEC Transmission - 96.3 97.0 94.9 96.2 99.1 99.1
Kalulushi
CEC Transmission - 98.9 94.9 89.6 93.6 98.2 97.0
Kitwe
CECHransmissionts 99.6 98.0 96 1 97.0 98 1 96.2
Luanshya
CEC Transmission - 100.0 97.9 98.1 96.0 98.1 100.0
Mufulira
CEC Transmission - 99.4 96.0 945 96.8 98.1 100.0
Ndola
CEC Gas Turbine
Alternators (GTAs) 100.0 100.0 98.0 100.0 98.3 98.7
SOMW
ERB SBP
Compliance Target 85.0 87.0 89.0 91.0 93.0 93.0
for ESI

3.6.4.2 Challenges Faced by CEC in 2022

The challenges faced by CEC during 2022 included theft and vandalism on electrical infrastructure as well as
cases of land encroachment. In addition, capital expenditure on the construction of the 33MWp solar power
plant was higher than the budgeted due to high duty on the importation of some components, which did not
qualify for the zero rate tax incentives on some selected solar equipment in place.
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3.6.5 Lunsemfwa Hydro Power Company Limited

Lunsemfwa Hydro Power Company (LHPC) is an IPP located in Kabwe District of Central Province which
owns and operates two power plants namely; Mulungushi (32MW) and Lunsemfwa (24MW) hydro power
stations with a combined installed generation capacity of 56MW. In 2022, the total combined generation was
236,922.6MWh.

In 2022, the total electricity sales to CEC and the SAPP Markets were 232,213.0MWh and 6,499.0MWh
respectively at an average available capacity of 35.0MW compared to the sales of 347,240.5MWh at an
average available capacity of 42.9MW in 2021. There were no sales to ZESCO during the period under review. L
Further LHPC wheeled a total of 275,103.4MWh3" of energy to customers through its transmission network.

3.6.5.1 Technical Performance - LHPC

In 2022, the ERB conducted technical compliance audits of LHPC’s electricity infrastructure covering the ‘
generation power stations, 66kV Line A and B infrastructure at Converter 66/33/11kV Substation, Transformer [ ‘
T5 and its accessories at 88kV Kabwe Step Down Substation. \

The average LHPGC compliance level was found to be 95.3 percent compared to 90.5 percent recorded |
in 2021. This was above the ERB compliance target of 93 percent. Table 3-14 depicts the percentage
compliance of audited infrastructure from 2017 to 2022.

Table 3-14: LHPC’s percentage compliance rate, 2017-2022

Type of Facility/ 2017 % 2018 % 2019 % 2020 % 2021 % 2022 %
Substation Compliance | Compliance | Compliance  Compliance | Compliance | Compliance

Converter 66/33/11KV 80.9 94.0 93.0 86.0 92.7 96.3
Kabwe Step Down
66/88kV 83.0 100.0 88.0 93.0 94.8 96.4
Mulungushi Fower 80.8 93.0 93.0 96.0 89.3 96.2
Station
Lunsemfwa Power 89.7 90.0 93.0 96.0 891 9.9
Station
LHPC Overall 83.6 94.3 91.8 238 905 95.3
Average Compliance
ERB SBP Compliance 85.0 87.0 89.0 91.0 93.0 93.0
Target for ESI

3.6.5.2 Challenges Faced by Lunsemfwa in 2022
LHPC faced the following challenges among others:

i. Reduced income due to lack of sales to ZESCO;

ii. Low water levels causing intermittent generation of power;

ii. Low transmission capacity;

iv.  Theft of copper conductors;

v.  Operational inefficiency due to manual operations of intake gates; and
vi.  Water energy-food nexus.

31 Includes power wheeled on behalf of ZESCO for consumers based in Kabwe
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3.6.6 Maamba Collieries Limited

Maamba ower plnt

MCL owns and operates Zambia’s largest coal mining concession and coal-fired Thermal Power Plant. As
one of the largest IPPs in the country, the 300MW power plant at Maamba has two generating units each
with rated capacity of 150MW. From its total available capacity, 267.6MW is contracted to ZESCO and the
balance is used for the plant’s auxiliary consumption. MCL also operates a 46km long 330kV double circuit
transmission line for power evacuation. In 2022, MCL’s total generation sent out was 2,164.2GWh.

3.6.6.1 Technical Performance - MCL

In 2022, the ERB conducted technical compliance audit of MCL'’s electricity generation infrastructure and the
overall average compliance was found to be 98.9 percent compared to 98.3 percent in 2021 as depicted in
the Table 3-15 below. This compliance was above the ERB target of 93.0 percent.

Table 3-15: MCL’s percentage compliance rate, 2018-2022

MCL Thermal Power 94.7 95.4 97.0 96.4 97.8
station

330kV switchyard 94.7 95.4 98.0 100.0 100.0
MCL Overall Average 94.7 95.4 97.5 98.3 98.9
Compliance Level

ERB SBP Compliance

Target for ESI 87.0 89.0 91.0 93.0 93.0

3.6.7 Northwestern Energy Corporation Limited

NWEC is an electricity distribution company that purchases electricity in bulk from ZESCO and sells to the
mining townships of Kabitaka, Kalumbila and Lumwana. The Company has a distribution license to supply
the electricity within the mining township of Kabitaka and Lumwana and in Kalumbila district. As of December
2022, the Utility had 3,194 customers with a demand of up to 20MW.

In 2022, the Utility supplied 45.87GWh of electricity to its territorial area of supply. The Company has plans
of expanding its customer base especially in Kalumbila. Therefore, the Company has embarked on the
construction of a new sub-station in the eastern part of the Kalumbila township. To support this development,
the Ultility submitted an application to the ERB for approval of its proposed standard connection charges. As
of December, 2022 NWEC'’s application was still under review.

-@ ENERGY SECTOR REPORT | 2022




ENERGY
REGULATION
BOARD

3.6.7.1 Technical Performance - NWEC

In 2022, the ERB conducted technical compliance audits of NWEC’s electricity distribution and supply
infrastructure and the average compliance was found to be 87.7 percent compared to 97.9 percent in 2021,
representing a decline of 10.2 percent. This was below the ERB compliance target of 93.0 percent and was
attributed to significant drop in compliance at Kalumbila. Table 3-16 depicts NWEC'’s performance from 2017

to 2022.
Table 3-16: NWEC'’s percentage compliance rate, 2017-2022
Type of Facility/ 2017 % 2018 % 2019 % 2020 % 2021 % 2022 %
Substation Compliance Compliance Compliance | Compliance = Compliance | Compliance
Kansanshi
(Kabitaka) 75.0 88.0 78.1 88.5 100.0 100.0
Lumwana 65.0 83.0 94.2 82.3 93.7 88.6
Kalumbila 80.0 87.0 92.0 81.5 100.0 74.4
NWEC Overall
Average 73.3 86.0 88.1 84.1 97.9 87.7
Compliance
ERB SBP
Compliance 85.0 87.0 89.0 91.0 93.0 93.0
Target for ESI

Figure 3-20 shows the graphical representation of the compliance levels of NWEC's electricity infrastructure
for 2022 compared to 2021.

Figure 3-20: Compliance levels for NWEC’s electricity infrastructure for 2022 compared to 2021

120.0%

100.0% - 93.7%

80.0% - (X 88.6%
ol
IR

60.0% \:;*:{(;(;
Selele

40.0% - S £
05
L

200% | Sosese
A

0. 0% {M}}Sf}::gi
Lumwana
AL =—= 22 =i SEP Target

3.6.7.2 Challenges Faced by NWEC in 2022
During the period under review, NWEC faced the following challenges among others:

i.  Difficulties in accessing project funding and high interest rates; and
ii. Increased operational expenses due to rising maintenance costs.

3.6.8 Itezhi Tezhi Power Corporation

ITPC is an IPP that generates and supplies power to ZESCO. It has an installed capacity of 120MW with
a composition of two (2) by 60MW units. The annual available capacity based on the PPA with ZESCO is
119.0MW. In 2022, ITPC supplied a total of 766.3GWh of electricity, compared to a total of 829.1GWh in
2021.

2022 | ENERGY SECTOR REPORT @.




ENERGY
REGULATION
BOARD

3.6.8.1 Technical Performance - ITPC

In 2022, the ERB conducted the technical compliance audits on the electricity infrastructure for ITPC and
the average compliance level was determined to be 95.0 percent compared to 93.2 percent in 2021. This
was above the ERB compliance target of 93 percent as depicted in the Table 3-17.

Table 3-17: ITPC’s percentage compliance rate, 2017-2022

Type of Facility/ 2017 % 2018 % 2019 % 2020 % 2021 % 2022 %
Substation Compliance  Compliance | Compliance | Compliance | Compliance | Compliance
g:ce'r'"é‘t’:t’.ﬂict”c 94.9 93.0 92.0 97.3
w ! 85.2 95.0
220kV Switch Yard 98.0 94.0 94.3 92.7
ITPC Overall
Average 85.2 96.5 93.5 95.0 93.2 95.0
Compliance Level
ERB SBP
Compliance Target 85.0 87.0 89.0 91.0 93.0 93.0
for ESI

3.6.9 Zengamina Power Company Limited

Zengamina Power Company Limited (ZPL) is a privately developed, vertically integrated mini-grid utility
company that supplies power to the Ikelenge District of North-Western Province. ZPL has an installed run-off-
river hydro power generation capacity of 750kW. In 2022, ZPL energy generation sent out was 1.78GWh as
shown in Figure 3-21.

Figure 3-21: Monthly generation sent out by ZPL, 2022
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Figure 3-21 shows that the ZPL recorded its peak generation in July and the lowest in May, 2022.
3.6.9.1 Technical Performance - ZPL

In 2022, the ERB conducted technical inspections on the electricity infrastructure for ZPL. In that regard,
the overall compliance level remained the same as that of 2021 at 92.0 percent which was below the ERB
compliance target of 93.0 percent.

Notwithstanding the below target score, as mentioned earlier, ZPL resolved some of the outstanding non-
compliances that were reported during the 2021 compliance inspections.
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3.6.9.2 Challenges Faced by Zengamina in 2022

During the period under review ZPL reported the following challenges:

i. Resistance by customers regarding the increase in tariffs;

ii. Recovery of post-paid arrears owed by customers migrated to pre-paid metering;
iii. High failure rate of prepaid meters; and

iv. High system losses of approximately 31 percent.

3.6.9.2.1 Prospects for Zengamina

The following were the prospects for ZPL beyond 2022:

i.  Upgrade of its 33kV network; and
i. Toinvestin Solar PV and Battery Energy Storage System.

3.6.10 Dangote Industries Zambia Limited

Dangote Cement Industries Zambia Limited (Dangote) operates a captive thermal (coal fired) power plant
with an installed generation capacity of S0OMW. The plant mainly supplies power to its cement production
facility and the excess capacity of at least 8MW is sold to CEC via a PPA. Table 3-18 shows Dangote’s energy

statistics in 2022.

Table 3-18: Dangote’s energy statistics in 2022.

Description Energy (MWh)
Auxiliary consumption 19,947
Consumption by the cement plant 81,557
Power exported to CEC 68,195
Total Electricity Generation 148,733

3.6.10.1 Technical Performance - Dangote

In 2022, the ERB conducted technical compliance audits on the electricity infrastructure for Dangote. The
overall compliance level was found to be 91.8 percent compared to 96.0 percent in 2021 representing
a decline of 4.2 percentage points. This was below the ERB compliance target of 93.0 percent and was
attributed to unresolved 2021 non-compliances. Figure 3-22 depicts Dangote’s technical compliance levels
from 2016 to 2022.

Figure 3-22: Compliance levels for Dangote’s electricity infrastructure from 2016 to 2022
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3.6.10.2 Challenges faced by Dangote in 2022

Dangote reported that it faced the following challenges in 2022 which adversely impacted the company’s
operations:

i.  Fluctuation in the exchange rate;
ii. Instability in the national electricity grid; and
ii. Increase in the cost of diesel affecting coal prices, as coal is a substitute product.

3.6.11 Zambia-China Economic and Trade Cooperation Zone Development Limited

Zambia-China Economic and Trade Cooperation Zone Development Limited (ZCCZ) is a DNSP which
|| distributes and supplies electricity within the ZCCZ multi-facility economic zone in Chambishi area of Kalulushi
" District.

= 3.6.11.1 Technical Performance - ZCCZ

In 2022, the ERB conducted technical compliance audits on the electricity infrastructure for ZCCZ and the
overall compliance level was found to be 96.5 percent compared to 98.1 percent in 2021, representing a
Y\ decline of 1.6 percentage points. This was above the ERB compliance target of 93.0 percent. Table 3-19
b depicts ZCCZ’'s compliance levels from 2020 to 2022.

Table 3-19: ZCCZ’s distribution infrastructure compliance levels, 2020 -2022

Substation ;:I’:fg‘z;n“\‘;;') 2020 (%) = 2021 (%) 2022 (%)
7CCZ main 66/10 KV 2 x 40 90.7 98.1 94.9
CCS 66/10 KV 3 x 40 87.2 98.1 98.1
Average compliance - 89.0 98.1 96.5
ERB compliance target - 91.0 93.0 93.0

3.6.12 Ndola Energy Company Limited

Ndola Energy Company Limited (NECL) is an IPP with a 15-year PPA with ZESCO Limited. NECL operates a
power plant fired with HFO using 12 generators. The plant is sub-divided into two (2) sections namely Phase
| (Plant A) and Phase Il (Plant B).

In 2022, NECL was not audited on technical performance parameters as the plant was not operational from
October 2021, due to lack of HFO.

3.7 OPERATIONAL PERFORMANCE OF THE INTERCONNECTED POWER SYSTEM

System Operation of the Interconnected Power System (IPS) is provided for under Chapter 4 of the Electricity
(Grid Code) Regulation, Statutory Instrument No. 79 of 2013 to ensure coordinated operation of the IPS
to achieve a high level of system reliability, safety and security. The Power Quality and Reliability Zambian
Standard ZS 387 Part 2 under Clause B.5.1 define major supply interruptions as:

i.  Any single event that lead to loss of supply to 1,000 consumers or large end-user consumer; and
i. Forced interruption index greater than five (5) system minutes.

Where;
System minutes = Energy not supplied in MWh/ Power at Peak

In 2022, the System Operator reported 167 abnormal network conditions compared to 115 recorded in 2021.
Table 3-20 shows the number of disturbances recorded in the period under review per quarter.
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Table 3-20: System disturbances reported per quarter

Period No.of disturbances
Quarter 1 85
Quarter 2 25
Quarter 3 27
Quarter 4 30
Total 167

Appendix 8 presents the details of the major system interruptions as defined in the Power Quality Standard |

and Grid Code.
3.8 ZESCO NETWORK EXPANSION

ZESCO has over the years undertaken a number of network expansion and reinforcement projects and
in 2022 ZESCO continued to implement major network expansion projects. Some of the major projects
implemented included the following:

i. Kafue Gorge rehabilitation and upgrade of control systems at the power station;

ii. Victoria Falls rehabilitation, upgrade of water intakes trash rack cleaner and improvement of Unit cooling
system at the power station;

ii. ~Kariba North Bank rehabilitation and upgrade of lower layer of control system;
iv. Reinforcement of metering systems on ZESCO-CEC interface points;

v. Acquisition of the Energy Trading Software;

vi. Reinforcement of the Kabwe Step Down 330/88KkV transformer;

vii. Upgrade and establishment of Supervisory Control and Data Acquisition (SCADA) in Livingstone,
Kasama, Chingola, Kabwe, Ndola and Kitwe;

viii. Migration of Maximum Demand customers to the Advanced Metering Infrastructure platform (AMI); and
iX. Implementation of Lusaka Transmission and Distribution Reinforcement Project (LTDRP).

3.9 Network Constraints

During the period under review, the IPS performance was satisfactory, despite experiencing some network
constraints in the following critical locations as depicted in Table 3-21:

Table 3-21: Network constraints, 2022

No Constraint Location of Available load Impact on the
: Constraint (MW) Network/IPS
® Terminal equipment at Kabwe Step
Down limited to 1,200 Amps on each ;
line: P Leopards Hill to Kabwe ® Failure to
Step Down sub-station eVaQUtf)iltela” (’;he
1 e Average loading on the Three Leopards | Three 330kV 1,954.8 ?Q’%E hetlffi):
Hill to Kabwe lines is currently limited at | Transmission Lines o]
1,237MW
® | oading on the line is determined
by joint SAPP ZESCO ZESA CEC CEC to SNEL ,
SNEL working group which controls | 220kV Luano - Karavia Limited power flow
5 how much power can be transmitted | 220KV Michelo - 509 on the IPS
through CEC to SNEL interconnector | Karavia
o o 220kV Michelo -
® Limited by N-1 criteria (1 x 330kV Kasumbelasa Karavia

Leopards Hill - Kabwe)
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® [imited power

Kariba South to Kariba inflow to
North i
® | oading on the line is determined 645 Far'bi N%rth
by joint SAPP ZESCO ZESA CGEC Two 330kV sromth an tf‘].
3 SNEL working group which controls | Transmission lines . (t)u on E[S
: how much power can be transmitted Interconnector
through CEC to SNEL interconnector; . . ® [imited power
Kariba North to Kariba outflow to
® |imited by N-1 criteria (1 x 330kV South Kariba South
Leopards Hill - Kabwe) 436 .
Two 330KV from Kariba
Transmission lines North on this
interconnector

3.9.1 System Status and Power Deficit in 2022

In this section, we review the system status for 2022 by discussing generation, demand, deficit and system
losses. Table 3-22 depicts the all-time peak demand, against recommended peak generation for 2022 and
compares it to that of 2021.

Table 3-22: All-time peak demand, against recommended peak generation, 2021 - 2022

2,374.5 2,375.5 14" June, 2022 18:30
2,238.0 2,358.8 17" November, 2021 19:50

During the period under review, generation reduced between August and September and increased in October.
However, in October 2022 the transmission losses regrettably increased to about 5.9 percent compared to
the yearly average of 5.6 percent with a peak losses recorded in December at 6.2 percent. Figure 3-23
depicts average system losses for 2022.

Figure 3-23: Average system losses for 2022
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In 2022, Zambia recorded a Level 1 deficit of up to 231MW. It was assumed that a level 1 deficit is one
with support of about 100MW from the mines and availability of the two machines at MCL. The deficit was
allocated to ZESCOQO’s distribution regions based on the average demand for each region.
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3.10 POWER QUALITY MANAGEMENT SYSTEM

In 2022, the ERB continued to enforce Power Quality and Reliability Standard, ZS 387 Parts 1 to 4, in order to
facilitate for a technically and economically efficient Zambian IPS. This is done in accordance with the Power
Quality Management System (PQMS) developed in 2015 and augmented by Power Quality Directives (PQDs)
issued to the licensees. The PQDs require licensees to install Power Quality Recorders (PQRs) at sufficient
locations in their respective networks to adequately monitor power supply quality and reliability and to report
system performance as prescribed in ZS 387. Additionally, the ERB set a minimum regulatory target of 73
percent compliance to standards in 2022 by all electricity enterprises on the IPS.

Table 3-23 shows the progress achieved on installation of PQRs by licensees on the IPS as at 31 December

2022

Table 3-23: Progress on installation of PQR by licensees on the IPS as at 31t December 2022
PQR_rec:orders installed / Site ZESCO CEC NECL MCL LHPC ITPC BPC Total in
monitoring IPS
No. Qf sites required to be 161 170 3 o 11 5 1 350
monitored/ or agreed targets

No. of sites actually monitored 109 164 3 2 7 2 1 288
% sites monitored 68% 95% 100% | 100% 64% 100% | 100% 82%

3.10.1 Power Quality Performance

Out of the planned 352 sites that needed to be monitored for Power Quality by the licensees, 288 sites were
monitored in 2022 representing 82 percent sample size compared to 75.6 percent sample size monitored
in 2021. The ERB evaluated the Power Quality performance of the monitored sites and the overall average
compliance for the IPS was 75 percent compared to 71 percent. This was above the regulatory target of 73
percent. The improved compliance was partly attributed to the regulatory engagements which were held with
the licensees during 2022. Table 3-24 shows the summary of Power Quality performance for 2022 compared
to 2021.

Table 3-24: Summary of Power Quality Performance of 2022 compared to 2021

Period of monitoring Average percentage compliance against ZS 387 requirements
Quarter 1 of 2022 75
Quarter 2 of 2022 75
Quarter 3 of 2022 75
Quarter 4 of 2022 75
Average compliance for 2022 75
Average compliance for 2021 71
Regulatory Target 73

3.11 IMPLEMENTATION OF LOW POWER FACTOR SURCHARGE MECHANISM

The Electricity (Grid Code) Regulations Sl 79, 2013 under Clause 2.2.1 provides that distributors and end-use
customers shall take all reasonable steps to ensure that the power factor at the point of supply is at all times
0.92 lagging or better, unless otherwise agreed to in an existing contract between the participants.

In 2022, the ERB approved the implementation of a low power factor surcharge mechanism for Maximum
Demand (MD) customers operating below the stipulated 0.92 lagging. This measure was aimed at reducing
reactive power as part of demand side management. ZESCO commenced enforcement in October 2022.
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The adopted and approved surcharge model is as presented in Table 3-25 below.

Table 3-25: Adopted and approved surcharge model

Power Factor Band Surcharge applicable Surcharge computation

1.5% for every 0.01 less | { 5oy (0.92—P.factual)

than 0.92 001 x Pre-tax Bill

0.76 < pf < 0.92

3% for every 0.01 less than 0.92-0.76
0-0.76 0.76 plus 1.5% for every | [(1.5% x 22279 )4 (3% x
0.01 less than 0.92 001

(O.76—P.factua1))
0.01

] x Pre-tax Bill

Where;
i. p.f.actual = Average Power Factor for the billing period (KW/kVA);

i. 0.92is the target power factor in accordance with clause 2.2.1 of the Network Chapter 1 of
the Grid Code; and

ii.  Pre-tax bill is the total customer bill computed at specific point of supply before taxes

1| 3.11.1 Electricity (Grid Code) Regulations, Sl 79 of 2013 and Zambian Distribution Grid Code

In 2022, the Grid Code Technical Committee (GCTC) and Distribution Grid Code Review Panel (DGCRP)
~ as established by the ERB revised the Electricity (Grid Code) Regulations, SI 79 of 2013 and the Zambian
| Distribution Grid Code and submitted them to the ERB for onward approval by the Board and the Minister
responsible for Energy, respectively. The revised draft Codes incorporate the connection requirements for
Variable Renewable Energy Sources (VRES) to the Zambian grid.

3.11.2 Implementation of Wiring of Premises Standard - ZS 791

The ERB constituted the Expert Working Group to spearhead the implementation of the ZS 791 — Wiring of
Premises Code of Practice in Zambia. The standard aims at improving the safety of persons, livestock, and
property by ensuring proper design, selection, erection, inspection, and testing of electrical installations in
various premises. It is anticipated that the successful implementation of the ZS 791 standard will significantly
reduce the number of safety incidents and accidents related to electrical installations in Zambia.

In 2022, the Expert Working Group submitted draft Application Guides for easy implementation and use of
the Standard. The Guides were subjected to wider stakeholder and public consultations before submission
to the Board.

Going forward, the ERB shall continue engaging key stakeholders like Technical Education, Vocational and
Entrepreneurship Training Authority (TEVETA) in developing comprehensive Training Modules and a Skills
Award Program focused on the ZS 791 standard for wiring of premises.

3.12 COST OF SERVICE STUDY

The ERB concluded the Cost of Service Study (CoSS) in December 2021. The main aim of the study was to
determine the Zambian power system'’s full cost of electricity supply and in turn determine the appropriate
tariff levels that would enable the power utility companies improve their service and meet the growing demand.
The study report was submitted to Government in January, 2022. The Government reviewed the reports and
issued a White Paper which contained the final positions and guidance on the findings and recommendations
of the study. Salient features of the White Paper are summarized in Appendix 9.
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3.13 CHALLENGES IN THE ELECTRICITY SUB-SECTOR

During 2022 the country faced another phase of load shedding arising from deficit in electricity generation
capacity which was exacerbated by the declining water levels at the main electricity generation station namely,
the KNB power station. The Electricity Sub-Sector has suffered from lack of adequate investment to meet
the growing demand for electricity due to non-cost reflective tariffs that have also led to the deterioration of
ZESCOQO’s financial position.

To facilitate for resolution of the challenges in the sector the ERB completed the CoSS in 2021 aimed at
determining benchmark cost reflective tariffs for the electricity sub-sector. Further, the ERB is developing the
Multi-year tariff regulations aimed at ensuring an appropriate tariff migration path from the existing tariffs to _
cost reflective tariffs over a pre-defined period of 2023 to 2027. In addition, the MYTF regulations will also
provide for regulations for automatic cost pass-through and automatic adjustments to ensure that unusual
fluctuations in exchange rates, inflation or other economic factors are taken into account promptly in the
electricity tariffs.

3.14 OUTLOOK FOR THE ELECTRICITY SUB-SECTOR

Generally, the outlook of the electricity industry in Zambia is poised for growth both in the short and long-term. |
The key prospects for the electricity sub-sector include the following:

3.14.1 Development of Multi-Year Tariff Framework

The ERB with the technical assistance of the EU through the IAEREP is developing the MYTF for Zambia'’s
electricity sector. During quarter four (4) of 2022, the consultant submitted the final MYTF Rules and Regulations
to the Study Technical Team for consideration. It is expected that these will be implemented by the fourth
quarter of 2023. The main objectives of the MYTF framework for Zambia include the following among others:

i. To ensure licensees’ financial and economic viability;

ii. To ensure reasonable tariff stability and smoothed changes over time consistent with the socio-economic
objectives of the Government;

iii. To provide efficiency incentives without leading to unintended consequences of regulation on performance;

iv. To provide a systematic and predictable basis for revenue/tariff setting; and

v. To ensure smooth transition between multi-year tariff control periods.

3.14.2 Open Access

To facilitate increased power trade, the ERB is in the process of developing Open Access Regulations and
new Market Design and Structure. The Electricity Act of 2019 defines Open Access as “the availability of spare
transmission or distribution capacity to any qualifying participant on nondiscriminatory terms and conditions”.
Phase | of the study was concluded in December 2021 and comprised of Open Access Market Structure and
Market Design. Phase Il of the study commenced in July, 2022 and comprises of Transmission & Distribution
Pricing Methodology and Rules, Guidelines and Regulations for an Open Access Market. It is envisaged that
the study will be completed by December, 2023.
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3.14.3 Kafue Gorge Lower Hydro Power Station

KGL hydro power station is a hydroelectric power project located in southern Zambia, approximately 90
kilometers south-west of the capital city, Lusaka. The power station is owned and operated by the Kafue
Gorge Lower Development Corporation Limited (KGLDC). The power plant is situated on the Kafue River,
downstream of the existing KGU hydro power station.

The project was initiated in response to the growing demand for electricity in Zambia, as well as the need to
diversify the country’s energy mix and reduce its reliance on fossil fuels. KGL hydro power station is expected
to contribute significantly to the country’s energy generation capacity, with a planned installed capacity of 750
MW, consisting of five (5) generation units of 150MW each. At December, 2022 four (4) out of the five (5) units
were commissioned and operational. The remaining 150MW generation unit is expected to be commissioned
in early 2023..

3.14.4 CEC Riverside 33MWp Solar Expansion Plan

CEC is constructing a 33MWp solar power plant expansion project at Riverside Solar Park in Kitwe. As of
December, 2022 the project was 80 percent complete and is expected to be completed and commissioned
. in quarter one (1) of 2023. According to CEC, upon completion the Company’s solar energy generating
capacity will increase to 34MWp with average annual energy output of 56.5GWh. The project is part of CEC’s
| broader renewables agenda, enabling it to contribute to the global energy transition and the country’s efforts
to diversify its power sources and make available reliable, sustainable and affordable electricity.
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4.0 RENEWABLE ENERGY SUB-
SECTOR

This section presents the status on the development and overall performance of the renewable energy sub-
sector in Zambia. The section further elaborates the challenges and the prospects for the sub-sector.

Solar photovoltic plant and wind mills

There has been growing demand for climate friendly sources of energy globally. In Zambia, there has been a
rising number of renewable energy players in the sector as evidenced by the rapid increase in the number of
licensed installers, manufacturers and retailers of renewable energy equipment, in the recent past. Further,
there has been an increased absorption of grid connected renewable energy generation in the country.

4.1 STATUS ON RENEWABLE ENERGY IN ZAMBIA

Zambia’s renewable energy sector focuses on harnessing naturally occurring non-depletable sources of
energy which include solar, wind, biomass, hydro and geothermal. Harnessing these forms of energy is
essential towards enhancing the country’s energy mix and ensuring transition towards reliable, sustainable
and affordable energy.

Within the current regulatory framework and to guarantee safe, healthy and reliable operations, the ERB has
licensed grid connected and off-grid photovoltaic (PV) plants. Grid connected PV plants include Bangweulu
54MW jointly owned by Neon and Industrial Development Corporation (IDC), Ngonye 34MW jointly owned
by Enel and IDC. The other grid connected power plant is the CEC 1MW Solar Power Plant located within
Riverside, Kitwe. In addition to this 1MW solar power plant, a 38MW solar plant was still under construction
by CEC during 2022.

The ERB has further licensed enterprises engaged in the manufacture, supply, installation and maintenance
of renewable energy generating equipment.

Commissioned in 2021 and in the process of licensing is Surya Biofuels, a bioethanol production plant located
in Chibombo District with a production capacity of approximately 3 million litres of biofuels per year. The
bioethanol produced will be for purposes of blending within the fuel supply chain.

In order to reduce charcoal energy consumption and increase the utilization of Alternative Technologies and/or
Fuels (ATFs) and ultimately reduce deforestation directly attributable to charcoal production, the United States
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Agency for International Development (USAID) Zambia partnered with various stakeholders under a project
called, Alternatives to Charcoal (A2C). With continued support from USAID’s five-year Alternatives to Charcoal
Project, the ERB in 2022, developed standards for bioethanol and gel as well as associated appliances for
cooking purposes.

4.1.1 Licensed Entities in the Renewable Energy Sub-Sector in Zambia

The renewable energy sub-sector in Zambia has evolved over the years with the number of licensed entities
growing as at the end of 2022. These include the PV solar plants (grid-tied power plant and off-grid), those
engaged in bioenergy technologies, as well as those trading in renewable energy generating equipment.

4.2 PERFORMANCE OF ENTITIES IN RENEWABLE ENERGY - GRID CONNECTED PLANTS

In 2022 the ERB undertook an assessment of the performance of the grid connected solar photovoltaic (PV)
plants with focus on the enterprises’ adherence to contractual energy dispatch to the grid, its performance
| guarantee which ensures that faster degrading solar modules are replaced, as well as the health of the PV

| systems. Through this process, the performance models generated can be applied to new systems, enable
correct investment decisions and better regulatory framework and government policies.

4.2.1 Bangweulu Power Company Limited
T T el - - —

.

Bangweulu Solar plant

Bangweulu Power Company Limited (BPC) is an IPP that operates a grid connected 54.3 MWp solar PV
power plant in the Lusaka South Multi-Facility Economic Zone (LSMFEZ). The plant is connected to the grid
at the LSMFEZ 330/132/33kV substation located adjacent to the PV plant, at 33kV nominal voltage and has
a total of 453,600 modules arranged in 12 blocks.

The power is evacuated under the terms and conditions of the PPA signed between ZESCO (buyer) and
Bangweulu (seller).

Technical Performance

In 2022, Bangweulu solar PV plant delivered a total of 84,537.42MWh compared to 89,190MWh of the
energy, delivered in 2021, representing a decline of 5.21 percent.

Besides an assessment of the energy delivered, assessment of the PV plant’s performance was extended to
performance ratio, capacity factor and plant availability which were at 79.4, 20.3 and 99.9 percent respectively.

]
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4.2.2 Ngonye Power Company Limited

Ngonye Power Company Limited (NPCL) is an IPP that operates a 34MWp solar PV plant that is connected to
the grid at the LSMFEZ 330/132/33kV substation located in close proximity to the PV plant at 33kV nominal
voltage. The plant has a total of 104,580 solar tracking modules. NPCL has a 25-year PPA with ZESCO to
supply power to the grid under terms and conditions of the PPA.

Technical Performance

In 2022, NPCL delivered a total of 58,548.5MWh to the grid compared to 58,424.2MWh in 2021, representing
a marginal increase of 0.2 percent.

Apart from an assessment of the energy delivered, assessment of the PV plant’s performance was extended to
performance ratio, capacity factor and plant availability which were at 80.1, 19.7 and 95.8 percent respectively.

4.2.3 CEC Solar Power Plant

CEC owns and operates a 1MW solar grid connected PV power plant located in Kitwe, on the Copperbelt
province.

Technical Performance

In 2022, the ERB conducted technical audits to ascertain compliance of the solar PV to licence conditions,
standards, codes and guidelines. The plant’s performance was generally very satisfactory.

4.3 OPERATIONAL PERFORMANCE OF MINI-GRIDS

A mini-grid is an aggregation of loads, with one or more energy sources operating as a single system
providing energy.

The mini-grids under discussion in this section hold a Standard Licence to Generate, Distribute and Supply
Electricity to an off grid area. Technical inspections for licensing purposes are undertaken prior to issuance of
a license while compliance audits are undertaken once a year thereafter. In view of the ‘light handed’ concept
for mini-grids, compliance rating does not apply, though, a status of either “Pass” or “Fail” is assigned, for it
to operate or not.
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Overall, existing mini-grids have complied to set standards regarding their operations and have adhered to the
licence conditions. In general, mini-grids provide reliable energy to various communities through an innovative
approach. Prior to development of mini-grids, key considerations such as site selection and load analysis are
undertaken with key stakeholders to ensure viability of projects.

Tariff structures vary, depending on affordability, willingness to pay and energy usage. This allows customers
to plan their consumption in advance and eliminates the chance of bills being higher than anticipated.

The ERB enforces compliance to ensure that licensees control risks that would otherwise affect power quality
and reliability of supply. The compliance audits are also a way of ensuring efficiency and improvements in the
licensees’ performance with regards quality and reliable service delivery.

4.3.1 Solar Mini-grids

4.3.1.1 Engie Power Corner Limited

5 ;

Engie Power Corner

Engie Power Corner Limited (EPCL) owns and operates a 28.35kWp mini-grid in Chitandika Village of Chipata
District in Eastern Province.

4.3.1.2 Solera Power Vending Machine

Under Solera Power Vending Machine, the existing solar off-grids are eight in total, with installed generation
capacities being; 0.01MW, 0.015MW, 0.024MW, 0.025MW, 0.024MW, 0.024MW, 0.015 and 0.024MW. The
sites are all located within the Eastern Province of Zambia. Table 4-1 shows the solar off grid sites for Solera

by location.

Table 4 -1: solar off grid sites for Solera by location
No. | Name of site Capacity (MW) Location
1. | Solera Power Vending Machine 0.0125 Luangwa
2. Kacholola 0.015 Nyimba
3. |Ken Site 0.02412 Katete
4. | Taferansoni 0.025 Chadiza
5. |Madzi - Atuba 0.02412 Chipangali
6. |Kapasa 0.02412 Chipangali
7. |Chanyalubwe 0.02412 Lumezi
8. | Chikomeni 0.015075 Lundazi
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4.3.1.3 Chibwika Mini-grid

The site is located approximately 50km west of Mwinilunga Central Business District (CBD) in North-Western
Province close to the Chibwika Local Court. The solar mini-grid has a maximum capacity of 32.4kWp with a
total of 120 solar modules, rated at 270W each.

4.3.1.4 Standard Micro-grid Zambia

Standard Micro Grid (SMG) owns and operates a 14kWp Mugurameno mini-grid in Chief Chiawa area of
Chirundu district. During the year 2022 the mini-grid supplied electricity to the surrounding community in
Mugurameno.

Challenges faced by Standard Micro-grid during 2022
SMG reported the following as being the challenges for the mini-grid:

i. Low customer ability due to season or low incomes in rural areas;

i. Power and cable theft continue to impact the Company’s operating costs.

ii. Grant financiers are extremely slow at releasing funds for projects which makes running a business very
challenging because it is unclear when payments will be made, if they get made at all.

4.3.2 Mini-hydro Power Plants

Zambia has seven mini-hydro power stations, located within Central, Luapula, Muchinga, Northern, Eastern =
and North-Western Provinces. These are Lusiwasi Lower - 12MW and  Upper - 15MW, Chishimba Falls |
- 6BMW, Musonda Falls - 10MW, Shiwanga’andu - 1MW, Zengamina - 0.75MW, Kasanjiku - 0.64MW and

Lunzua - 14.8MW mini-hydros. The aggregate generation capacity is 45.2MW, contributing to approximately

1.52 percent of the national installed capacity.

4.4 PROJECTS UNDER RENEWABLE ENERGY SUB-SECTOR IN ZAMBIA
4.4.1 Implementation of the Global Energy Transfer Feed - in Tariff (GET FiT) Programme

Global Energy Transfer—Feed-in Tariff (GET FiT) is a Programme that was designed to facilitate private sector
investment in independent small and medium-scale renewable energy-independent power projects. The
main objective of the Programme is to assist African countries in pursuing a climate resilient low carbon
development path resulting in growth, poverty reduction, and climate change mitigation.

In Zambia, GET FiT was launched as an implementing programme for the Government’s RE FiT Strategy. The
Programme aims to diversify Zambia’s generation mix by promoting the development of solar and small hydro
power plants of up to 20MW.

The procurement and support of 200MW renewable energy capacity are at the core of the Programme.
This was divided into two procurement segments of T00MW solar PV and 100MW small hydro. Further, the
Programme aims to improve institutional capacity and enable a transparent regulatory framework for private
sector participation. The Programme is still on-going.

4.4.2 USAID’s Alternatives to Charcoal Project
4.4.2.1 Development of Standards for Bioethanol and Gel for Cooking Purposes

The National Energy Policy has prioritized the promotion of sustainable exploitation of biomass and alternative
energy to wood fuel resources in-order to increase socio-economic development. The specific objectives
include:

Promotion of efficient and sustainable exploitation of biomass for household utilization;
® Promotion of the use of alternatives to wood fuel;
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Promotion of biofuels in the national fuel mix; and
® o ensure that the use of biofuels for the energy market is given priority without compromising food
security.

In-order to achieve some of these objectives, USAID Zambia partnered with various stakeholders under a
project called, Alternatives to Charcoal (A2C) to reduce charcoal energy consumption and increase the
utilization of Alternative Technologies and/or Fuels (ATFs) so as to reduce deforestation directly attributable to
charcoal production. The contract was awarded in January 2021 and holds a performance period of five years
till 2026. The geographical focus is urban and peri-urban areas.

.. The following are the objectives of the project:

Objective 1: Identify and remove market barriers to enable an increase in the household use of alternative
technologies and fuels (ATFs) by 38 percent.

| Objective 2: Support the GRZ and the private sector to improve the business enabling environment for low
emission ATFs, and support improved enforcement and regulation of charcoal production.

Objective 3: Change social behavior to increase consumer use of ATFs and increase public perception of the
negative impact of charcoal production on forests.

Objective 4: Support alternative livelihoods in charcoal producing communities, improve community forest
management and build the capacity of the FD to enforce and regulate the charcoal sector.

Objective 5: Integrate adaptive management throughout, including Pause, Reflect and Pivot workshops.

Owing to market trends, the ERB through the Renewable Energy Unit and in consultation with ZABS and
other stakeholders, developed standards for bioethanol and gel for cooking and their associated appliances,
which included:

DZS 1236 Denatured Hydrous Ethanol for Use as Cooking and Appliance Fuel — Specification;
DZS 1237 Non-Pressurized Ethanol Cooking Appliances Using Liquid Fuel — Specification;

DZS 1238 Ethanol Gel for Cooking and Other Gel Gurning Appliances; and
4. DZS 1239 Ethanol-Gel Fueled Appliances.

W N~

4.5 CHALLENGES IN THE RENEWABLE ENERGY SUB-SECTOR

In Zambia, grid extension initiatives have faced numerous challenges due to; sparse population; low income
levels impacting on affordability, and lack of potential economic activities to entice energy consumption.
Therefore, the rural community has resorted to alternative sources of energy such as wood fuel and diesel
which have negative effects on the environment.

While there has been growing demand for clean energy products and services globally, the sub-sector in
Zambia has not been without any challenges. To that end, challenges range from technological, social,
financial, and economic. The following are main challenges that the sub-sector has continued to face:

]
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Technical Challenges

i. The ever changing renewable energy technologies require continuous development and revision of
standards, codes and guidelines;

ii. Weather conditions and time of day affect the generation of energy (energy storage needed);

ii. The absence of a clear electronic Waste Management Policy continues to pose risk to the environment.
This is due to the fact that renewable energy technologies are potential electronic waste; and

iv. Growing markets face challenges with the quality of renewable energy products imported in the country.

Financial Challenges

i. High tariffs pose a risk on the affordability of the consumers who have seasonal income;

ii. The sparse population in Zambia continues to challenge the development of mini-grids due to the
fragmented supply of renewable energy products in the country as a result of the profit-oriented nature of
most investors who focus on investing along the line of ralil;

ii. Most mini-grids are located in rural areas which are characterised by deprivation hence unable to afford
electricity tariffs charged by mini-grid operators. This threatens the viability and sustainability of mini-grids
unless subsidies or viability gap funding is provided; and ;

iv. The lack of tailor-made financial products for small players in the renewable energy sub-sector as financial B3
institutions are biased towards big entities, resulting in less favourable platforms for Small and Medium
Enterprises (SMEs) to invest.

Social Challenges

i. Minimal engagement with the community on the utilisation of cleaner fuels;

ii. Slow uptake as a result of challenges in communities socially accepting new technologies because of
lower cost of traditional methods when compared with new technologies;

iii. Social concerns regarding the safety of liquid and gaseous biofuels and social waste management; and

v. The general public seemingly prefer grid power to mini-grid power.

4.6 OUTLOOK FOR THE RENEWABLE ENERGY SUB-SECTOR

In light of the growing demand of renewable energy services and products presently, there is a bright outlook
for the sub-sector. Interventions by the Zambian Government are in place to meet the target of 50 percent
electricity access across the nation by 2030. The National Energy Policy of 2019 proposes to increase
exploitation of renewable energy in order to diversify the energy mix.

In order to diversify the energy mix, the following renewable energy projects are expected to be actualized
beyond 2022:

i. CEC’s solar PV power plant and a 11kV power evacuation line to connect to the grid through Kitwe
66/11kV substation®?; and

i. Construction of 60 solar mini-grids by EPCL to be located in Eastern, Luapula, Northern and North-
Western Provinces of Zambia.

In addition, in order to promote an enabling environment for investment in the sub-sector, the ERB wiill
continue to facilitate integration of renewable energy into the national grid through development and revision
of regulatory frameworks.

%2 This is in addition to the 33 MWp solar power plant expansion project at Riverside Solar Park in Kitwe, discussed under section 3.15, which is also expected to be
commissioned in 2023.
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5.0 LICENSING IN THE ENERGY
SECTOR

The Energy Regulation Act No. 12 of 2019 mandates the ERB to issue licences to energy enterprises in
Zambia. The ERB issues various types of licences in the energy sector. To this effect, this section highlights
the number and types of licenses that were issued during 2022.

5.1 TYPES OF LICENSES ISSUED IN THE ENERGY SECTOR
Table 5-1 shows the types of licenses issued in the energy sector.

Table 5-1: Licence types issued by the ERB in each sub-sector

Wholesale Oil Marketing

Road Transportation of Petroleum Products 03
Transportation of LPG in Bulk and in Cylinders 03
Blending and Packaging of Lubricants 05
Bulk Distribution, Import and Export of LPG (Combined Licence) 05
Distribution, Import and Export of Petroleum Products 05
Importation of Lubricants 05
Importation of Petroleum Feedstock 05
Retail of LPG in Cylinders 05
Retail of Petroleum Products 05
Terminal Storage of Petroleum Products 10
Refining of Crude QOil 15
Pipeline Transportation of Crude Oil 30
Electricity licences Validity (years)
Embedded Generation of Electricity 05
Generation of Electricity for Own Use 05
Supply of Electricity 05
System Operator Licence for the Operation of the Zambian Interconnected Power System 05
Distribution of Electricity 15
Generate, Distribute and Supply Electricity (Off -Grid) 20
Trading of Electricity 20
Generation of Electricity 30
Transmission of Electricity 30
Renewable energylicences ______ Vaidty(years)
Blending of Bio-fuels 05
Manufacture, Wholesale Importation and Installation of Solar Energy Systems 05
Production, Storage, Marketing and Transportation of Renewable Energy 05
Transportation and Marketing of Coal 05
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5.2 CONSTRUCTION PERMITS

A construction permit is issued to a developer intending to put up an energy facility, installation or common
carrier in accordance with section 22 of the Energy Regulation Act of 2019. The permit as issued by the
ERB is valid for two (2) years and is applicable to construction, rehabilitation and modification of energy
infrastructure.

Appendix 10 presents the procedure for submitting a construction permit application whereas the requirements
are presented in Appendix 11, Construction Permit Checklist.

The assessment of the application is based on the technical and financial reviews as provided for by S| 42 of
2021, Energy Regulation (General) Regulations. Upon successful assessment of the application, the applicant
is then communicated to accordingly.

5.3 LICENCES AND CONSTRUCTION PERMITS ISSUED

In 2022, the ERB issued licences and Construction Permits to various applicants in the energy sector as
highlighted in the subsequent sections.

5.3.1 Provisional Licences

A Provisional licence is issued to an applicant who meets all licensing requirements and has paid the _'
assessment fees. This is to enable the applicant to commence operations while the application is undergoing
gazetting before issuance of a standard licence. Gazette Notices are published in the National Government == =
Gazette for a period of 14 days for public comments/objections. A provisional licence issued by the ERB is |
valid for two (2) months.

In 2022, a total of 261 provisional licences were issued by the ERB compared to 203% in 2021, representing
28.6 percent increase. Table 5-2 presents a summary of provisional licences issued in 2022:

Table 5-2: Provisional licences issued, 2021 - 2022

S/N  Provisional Licence 2021 2022
1 Distribute, Import and Export of LPG 04 03
2 Distribute, Import and Export Petroleum Products 97 108
3 Distribution, Importation, Blending and Packaging of Lubricants 21 30
4 Electricity Supply 03 00
5 Electricity Trading 01 00
6 Generate, Distribute and Supply Electricity (Off-Grid Electricity Licence) 01 02
7 Generation of Electricity 01 00
8 Generation of Electricity for own use 00 02
9 Manufacture, Supply, Installation and Maintenance of Energy Generating 22 40
Equipment
10 Retail of LPG 01 01
11 Retail of Petroleum Products o7 15
12 Road Transportation of Petroleum Products 45 60
Total Issued 203 261

% In the 2021 report the total number of issued provisional licences reported (279) included 19 inclusions of retail sites and 57 construction permit licences
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5.3.2 Construction Permits

In 2022, a total of 98 Construction Permits were issued for various energy infrastructure including service
stations, mini grids and consumer facilities compared to 57 issued in 2021. Table 5-3 shows the number of
construction permits issued during 2022.

Table 5-3: Number of construction permits issued

Sub-sector Construction permits issued
Electricity 02
Petroleum 96
Total 98

5.3.3 Standard Licences

In 2022, a total of 361 Standard Licences were issued compared to 117 issued in 2021, as depicted in Table
5-4.

Table 5-4: Standard licences issued, 2021 - 2022

S/N | Type of Licences 2021 2022
1. Distribute, Import and Export of Petroleum Products 38 157
2. Distribute, Import and Export of LPG 04 08
3. Retail of LPG 00 03
4. Electricity Generation 01 01
5. Generation, Distribution and Supply of Electricity for an Off-Grid Electricity System 01 01
6. Electricity Generation for Own Use 01 02
7. Electricity Supply 01 03
8. Electricity Trading 01 01
9. Distribution, Importation, Blending and Packaging of Lubricants 17 32
10. | Manufacture, Supply, Installation and Maintenance of Energy Generating Equipment 23 44
11. | Retail of Petroleum Products 05 23
12. |Road Transportation of Petroleum Products 24 86
Total Issued 117 361

5.4 COMPLIANCE MONITORING AND ENFORCEMENTS

In accordance with Section 4(c) of the Energy Regulation Act, the ERB continued to monitor performance
of licensed enterprises in order to ensure compliance to set standards, licence conditions, Board orders
and guidelines. In 2022, the ERB carried out enforcement hearings aimed at fostering compliance to licence
conditions against erring licensees. In this regard, a total of 69 licensees were summoned for various breaches.
The action taken for each breach is summarized in Appendix 12.

-® ENERGY SECTOR REPORT | 2022




ENERGY
REGULATION
BOARD

6.0 CONSUMER AND PUBLIC AFFAIRS

The ERB is mandated to safeguard the interest of energy consumers through deliberate regulatory interventions
which include complaints handling, information dissemination and engagement activities. In this regard, this
section will provide statistics on the consumer interventions undertaken during the year 2022.

6.1 STAKEHOLDER ENGAGEMENTS
6.1.1 Consumer Awareness Activities

In 2022, the ERB enhanced stakeholder engagements through information dissemination by using various
platforms such as town hall meetings, exhibitions, shows/fairs, workshops, public hearings, and expositions.
In order to maximise on the target audiences, the Mobile Office was deployed to conduct sensitisations in
high human traffic areas such as taxi ranks, shopping malls, markets, bus stations and traditional ceremonies,
among other locations.

During the period under review, a total of 91 consumer awareness activities were conducted compared to 40
in 2021, representing an increase of 127 percent. The increase in the awareness activities were attributed to X
the need to sensitise the public on the energy reforms that were being undertaken. Specific to these were the [
petroleum sub-sector reforms which included the monthly fuel pricing and the revision in the electricity tariffs.
The activities were conducted through town hall meetings and the mobile office. Table 6-1 depicts the number
of consumer awareness activities conducted in 2021 and 2022.

Table 6-1 : Consumer awareness activities - 2022 and 2021

Type of Engagement 2022 2021
Town hall Meetings 43 12
Mobile Office 48 28
Total Consumer Awareness programmes 91 40

6.1.2 Media Engagements

In 2022, the ERB utilised various communication tools such as radio programmes, press statements,
newspaper articles, responses to press queries, adverts, and television to reach its target audiences.

A total of 403 media engagements were undertaken compared to 163 in 2021, translating into an increase
of 147.24 percent. Out of the 403 media engagements undertaken, 88 included press queries, newspaper
articles and statements, while 315 comprised adverts, radio, and television programmmes. The programmes
were regarding various regulatory and energy matters such as pricing of petroleum products, consumer
protection and review of the electricity connection charges.

The recorded increase in media engagements was attributable to the proactive and robust information
dissemination driven initiatives through radio and television presence. These platforms were the key channels
for information dissemination and stakeholder engagement. Table 6-2 highlights the media interactions
undertaken during the year 2022 on a quarterly basis.
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Table 6 -2: Media activities undertaken in 2022 against 2021

Period Media E ; No. of Activities
erio edia Engagements
949 2022 2021

Media Engagements 22 22
Quarter 1 :

TV/Radio Program 22 00

Media Engagements 23 51
Quarter 2 :

TV/Radio Program 23 00

Media Engagements 24 24
Quarter 3 X

TV/Radio Program 201 46

Media Engagements 19 07
Quarter 4 :

TV/Radio Program 69 13
Total 403 163

6.1.2.1 Annual Media Workshop

The ERB conducted a Media Workshop in March 2022, which attracted 25 personnel from both the print and
electronic media, aimed at enhancing journalists’ knowledge and understanding of energy regulation issues.
| Further, the training was meant to dispel common energy regulation misconceptions such as fuel quality vis a
vis grading of service stations. The training focused on pricing of fuel, safe wiring of premises, wayleave code
of practice and grading of service stations among others.

6.1.3 Digital Platforms

Mainstream media is the priority communication channel to effectively deliver a clear and consistent narrative
that articulates ERB’s mandatory roles and responsibilities. To complement this, the ERB’s Communication
and Visibility Strategy (CVS) also emphasises increased use of digital platforms.

In 2022, the ERB continued to use social media to actively engage with the public and stakeholders. In this
regard, Facebook, LinkedIn and Twitter platforms provided an interactive two-way communication channel
with targeted audiences for effective engagements.

6.2 PUBLICATIONS

To ensure a smooth and consistent flow of information to its stakeholders and the public, the ERB continued
disseminating information on key developments in the energy sector through various publications. In 2022,
key publications issued included: the 2021 Annual Report, 2021 Energy Sector Report, bi-annual Corporate
Newsletters, the Statistical Bulletins, monthly Staff Bulletins and brochures®*.

6.3 CONSUMER COMPLAINTS

To enhance consumer protection, the Energy Regulation Act and the Electricity Act, both of 2019, mandate
the ERB to receive, investigate and determine complaints which may arise from the provision of products
and services in the energy sector. In the period under review, the ERB continued to receive and determine
complaints from the energy sector.

6.3.1 Complaints’ Handling

During the year, the ERB handled 471 complaints and facilitated resolution of 278, representing a resolution
rate of 59.02 percent. In comparison with complaints handled in 2021, a 16.75 percentage points increase
was recorded, and this was attributed to increased public sensitisation and awareness activities undertaken
during the year. Further, the number of complaints resolved under the electricity sub-sector increased,

34 Some of these stated publications are available on the ERB website (www.erb.org.zm)
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following commitment by the service provider, ZESCO, to dismantle the delayed service connections within
the financial year. By the close of 2022, there was significant progress recorded in this regard. Appendix 14
provides the complaints handling procedure

As at 31%t December, 2022, the number of outstanding complaints was 193 and out of this number, 179
were from the electricity sub-sector and 14 from the petroleum sub-sector. Table 6-3 gives a summary of the
complaints handled in 2022 and 2021.

Table 6-3: Complaints received and resolved by the ERB in 2022

Sub-Sector Received Resolved Pending Resolution Rate (%)
Electricity 600 241 359 40.17
0021 Petroleum 32 26 6 81.25
Renewable Energy 2 1 1 50.00
TOTAL 634 268 366 42.27
Electricity 428 249 179 58.17
0002 Petroleum 43 29 14 67.44
Renewable Energy - - - -
TOTAL 471 278 193 59.02

6.3.2 Complaints’ Meetings

To secure resolution of complaints, the ERB holds Complaints Meetings to address complaints that remain
unresolved by the licensees, beyond specified service level agreement time frames. In that regard, the ERB
Complaints Committee convenes meetings which accord licensees and consumers an opportunity to submit
verbal or written evidence in support of their respective positions after a grievance/dispute.

In light of the above, a total of 23 Complaints Meetings were held in 2022, out of which 13 were under the
electricity sub-sector while 10 were from the petroleum sub-sector. Arising from the meetings, 181 complaints
were heard and 98 were resolved as of December 313, 2022. Table 6-4 highlights the complaints discussed
and resolved during 2022.

Table 6-4: Total complaints heard and resolved in 2022

Sub-sector Complaints discussed Complaints resolved
Electricity 171 93
Petroleum 10 5
Total 181 98

Further, in 2022, the ERB undertook enforcement action for complaints that remained unresolved, beyond
agreed time frames as depicted in Appendix 12.

6.3.3 Platforms Used to Lodge Complaints

To facilitate accessibility and enhanced complaints lodging by complainants, the ERB utilised various platforms
and tools. Among these were the Toll-Free Line (TFL), land line, Management Information System (MIS) on-line
portal, letters, e-mails, and Mobile Office. Further complaints were also lodged physically at the ERB Offices.
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6.4 OUTLOOK ON CONSUMER AFFAIRS

During 2022, the ERB conducted trainings and orientations for the established Consumer Councils (CCs) in
Chipata and Solwezi. In that regard, it is projected that consumer protection and public awareness will be
strengthened through timely complaints resolution and information dissemination, beyond 2022.

The petroleum sub-sector underwent reforms which among others included Governments handing over the
procurement of petroleum products to the private sector, TAZAMA being converted to a finished products
pipeline and reconfiguration of INDENI to an OMC and a biofuels blending facility. In order to enhance public
awareness and appreciation of the reforms as well as other new developments taking place in the sub-sector,
the ERB will embark on increased stakeholder engagements and sensitisation through various communication
tools and channels, beyond 2022.

The outlook under the electricity sub-sector regarding delayed service connections is to move towards zero
outstanding complaints beyond specified time frames as the country gradually migrates to cost reflectivity of
connection charges. It is therefore expected that ZESCO will expedite connections for new customers to the
grid, following the approved new connection charges to be effected in 2023.
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Appen% 1: Volumes of irrlports of petroleum feedstock process_ed at INDENI, 2010 - 2021‘
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Appendix 2: TAZAMA throughput, 2017 - 2021
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Appendix 3: INDENI processed feedstock, 2017 - 2021
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Appendix 4: INDENI refinery production, 2016 - 2021
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Appendix 5: Total national consumption of petroleum products in kilograms and litres

Product 2020 2021 2022
Avgas (L) 589,064.35 881,672.79 1,188,438.00
Gasoil (L) 1,086,683,287.32 1,214,524,979.99 1,267,159,950.92
Heavy Fuel Oil (Kgs) 45,023,049.78 15,384,942.00 17,454,848.00
Jet A-1 (Kgs) 20,846,980.00 27,744,562.00 39,194,544.00
Kerosene (L) 9,380,212.64 3,171,055.73 1,041,301.24
LPG (Kgs) 7,945,041.77 7,981,100.11 8,374,167.68
Unleaded petrol (L) 452,574,783.80 528,881,823.65 567,799,904.49
Grand Total 1,623,042,419.66 1,798,570,136.27 1,902,213,154.33
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Appendix 7: Detailed explanation of wholesale price build up cost elements
i. Platts FOB Average

Platts is the globally accepted publication for pricing of petroleum products. Supply contracts for petroleum
products between oil companies are based on the Platts publication. The publication is proprietary and the
petroleum price information is sent on a daily basis only to those who have subscribed. The Platts Free on
Board (FOB) price for petrol, diesel and kerosene/jet A-1 are derived from the monthly average Platts quotation
on the Arabian Gulf Market. Platts Arab Gulf market is very liquid and representative of most sourcing areas.
It is the reference used on most quotations for regional imports.

For monthly fuel price reviews using the IPP, the ERB covers a 30 day window using month minus 1 or M-1.
Meaning the recommended prices for the current month are based on the prices that prevailed one month
ago. In the case of Zambia the Platts reference prices are for the period 25" day of the previous month to the
24" day of the month in which the price review is being carried out.

ii. Conversion factor

The conversion factors used to convert US$/bbl to $/MT for petrol, diesel and kerosene are 8.42, 7.50 and
7.56 respectively.

iii. Trader’s Margin

The trader’s margin is the margin that suppliers of OMCs in Dar-es-Salaam, Beira and other supply ports or
sources charge the OMCs for supplying petroleum products to them.

iv. Storage
The storage cost is the cost for storing petroleum products in Dar-es-salaam, Beira and or other ports.
v. Wharfage

The Harbour Authority levies a statutory charge on the importation of petroleum products at various ports in
countries with ocean fronts. At present, the ERB has adopted a standard cost of 1.25% of the CIF cost which
is currently charged at ports of importation.

vi. BPS Premium (Cash Premiums)

The Bulk Petroleum Supply (BPS) premium is a cash premium that is charged by oil traders for the petroleum
products at the various ports. The cash premiums are an additional cost for the products and have been
moving in tandem with the supply and demand shift in the market.

Presently the BPS premiums used in the market is referenced to the Tanzanian BPS platform and this is the
source adopted by the ERB. The BPS premium includes freight, insurance and ocean l0Sses.

vii. Freight

Freight covers the amount paid by the supplier to the transporter of the petroleum products from the point of
origin (Dubai’Oman) to Dar-es-salaam. The freight charge is calculated based on the mode of transportation
and the distance between the pickup place and the destination.

The freight is normally based on Worldscale rates for the current year, from Arab Gulf to East Africa (i.e. Dar es
Salaam and Beira). Just like Platts, the Worldscale publication is also proprietary and is the globally accepted
Standard publication for determination of freight charges for petroleum products.
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viii. Insurance

Insurance covers the cost of insuring the finished petroleum products from the Middle East to the ports in
Africa i.e. Dar-es-Salaam, Beira etc. The insurance rate adopted in the model is the standard cost in line with
prevailing rates in petroleum insurance contracts.

ix. Ocean Loss

The 0.3% ocean loss is based on international best practice. This is the normally acceptable loss incurred in
the loading and offloading of petroleum products from a vessel.

x. Transportation Fees

These are the transportation charges for delivering a volume of product from Ocean ports to inland fuel
depots. The rate adopted in the pricing is a standard cost and is sufficient for covering the transport cost for
each product.

xi. Transportation Losses

These are transportation losses as prescribed by international norms. A loss level of 0.5% is allowed for petrol,
0.3% for diesel and 0.3% for kerosene.

xii. Importers Margin

- This is a margin set in for the importation of petroleum products into the country. This is a standard cost and
offers reasonable return to companies providing a service of supplying petroleum products into the country.

xiii. Storage Losses

The storage losses cover the product losses for handling and storage and are set as prescribed by
international norms. A loss level of 0.5% is allowed for petrol, 0.3% for diesel and 0.3% for kerosene.

xiv. Conversion factor

The conversion factors used to convert metric tonnes (MT) to cubic meter (M?®) for petrol, diesel and kerosene
are 0.74, 0.84 and 0.8 respectively.

xv. Exchange Rate

The exchange rate applied in the formula is the monthly average Interbank Commercial Selling Rate as
published by the Bank of Zambia (BOZ). The applied rate is the monthly average rate within the month in
which the price review is being carried out.
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Appendix 9: Salient features of the White Paper for Cost of Service Study
These include the following:

I. The Government supported the migration of tariffs to cost reflective levels to attractive investment in
the sector.

i The load forecast should incorporate Government’s aspiration of increasing copper production to
three (3) million tonnes per annum in the next 10 years. In sync with this desire, the Integrated
Resource Plan has projected electricity demand to grow to 8,000MW by 2030.

il On the basis of the projected demand, the cost of investment into expanded power generation,
transmission and distribution infrastructure to meet the growth demand was estimated at US$10.78
million.

v. The Government guided that tariffs adjustments should not place a heavier burden on residential
customers at the expense of other customer categories. To ensure that ZESCO's financial position
is improved, the tariff adjustment will be complemented by the implementation of reforms at ZESCO
such as debt restructuring and enhancing prudence in resource management.

V. The Government guided to maintain a lifeline tariff band at an affordable level as part of the multi-year
electricity tariff framework, and the size of the band will be determined in line with the endorsed tariff-
setting principles.

-® ENERGY SECTOR REPORT | 2022
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Appendix 10::Flowchart for application of construction permit

Permit and communicating
decision to Applicant

IBoard Approval (to reject
application in case of failure, in
case it passes approval to Gazette
and issue standard licence)

§ Technical and Economic
Assessment of Application

| Recording of duly lodged
application in the database

Acceptance of duly lodged
application/ rejection of application
not duly lodged in presence of
applicant

Assessment of Application for
completeness and due lodgment in
the presence of Applicant

Submission of Application
together with supporting
documentation

2022 | ENERGY SECTOR REPORT @.
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Appendix 11: Construction Permit checklist

CHECKLIST
CONSTRUCTION PERMIT - PETROLEUM ENERGY PROJECTS

Requirement Check
Proof of payment for Application Fee K1,000.20

Written approval from Zambia Environmental Management Agency

Two copies of detailed site plans

Two copies of engineering and structural drawings

Approval from appropriate authority having jurisdiction in the area being proposed to be
developed (where applicable)

Completed appendix showing the capacity of facility

Approval from Road Development Agency or desighated agency

Practicing Certificate issued by Engineering Institution of Zambia for the registered engineering
professional that will supervise the project

Letter of Appointment of the registered engineering professional that will supervise the project

Liability insurance to cover the cost of any damage that may be incurred

Application duly/not duly lodged. (Cross out what is not applicable)

SUBMITEEA DY Date: ..o

(Name and Signature)

RECEIVEA DY o Date: .o

(Name and Signature)

CheCKed DY o Date: ..o

(Name and Signature)

-® ENERGY SECTOR REPORT | 2022
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CHECKLIST

CONSTRUCTION PERMIT - RENEWABLE ENERGY PROJECTS

Requirement Check
Proof of payment for Application Fee
Approved Feasibility study
Written approval from Zambia Environmental Management Agency
Two copies of detailed site plans

Two copies of detailed project description including the following;
® FEstimated customer base (e.g., No. of households, churches, rural health
centres, schools etc)
® Detailed Geographical Location

Completed appendix showing the capacity of the Energy facility
Site Survey Report
Approval from Road Development Agency or designated agency (where applicable)

Valid practicing Certificate issued by Engineering Institution of Zambia for the registered
engineering professional that will supervise the project

Letter of Appointment of the registered engineering professional that will supervise the
project
Approval by relevant local authority for siting of energy facility

Approval from appropriate authority having jurisdiction in the area being proposed to
be developed (where applicable)

Project implementation schedules or Gantt chart (project timelines) duly signed by an
authorized representative or project developer

Details and justification of the tariff proposed by the applicant as a consequence of the
project to be included in the business plan

Water abstraction permit from WARMA (where applicable)
Clearance with National Heritage Conservation Commission
Liability insurance to cover the cost of any damage that may be incurred

Application duly/not duly lodged. (Cross out what is not applicable)

SUDMI e DY o Date: ...............

(Name and Signature)

RECEBIVE DY o Date: ...............

(Name and Signature)

CNECKE DY i Date: ...............

(Name and Signature)

2022 | ENERGY SECTOR REPORT @.




2202 | 140d3Y ¥0L193S ADYIN3 9'

Buluiem
leuld +
000°02M

Buiuiem

BuNoo0

juspIoul 8y} 1O sinoy ¢
UIyum Jo poliad 9o1ou Yim
Aldwoo 01 pajle} 8asus)|

s10npoud wnsjosed |eled

01 80UBOIT JIBYL JO Z'|°E 8sneo
0} AeJiuod swel) swi parendins
uliylim sjuspliou] ajgeiiiou

uo g4d3 ayi Aynou o} aunjie

¢c0c/10/8t

paywIT eiquez
winajo419d NJa\ JUNOW

000°0 M

SUONIPUOD
80UB0I| PeyoLaIq 88SuUs||

UOIIPUOD 82Ud0||
By}l 10 |*|'g 8snejd 0} Aesuod
Xipuadde pesuoyine ul 10u
B|0IYsA Mue) peod Bunessd 'z
s10npoJd wnsjosed Lodsues)
0} 82UBD[| 8U}JO (0) ¥'L'2
9sSnejo YIM aul| Ul elquiez 0}
anbiquezoN WoJy 8)NoJus
Jayue] BuInjoAul JUBPIOOR BUl JO
80UBINO00 8y} JO SABP / UIYIM
podal usploul 8AISusyaIdwod
HWQNS 10U PIp 88SuUsdr * |

c¢c0c/1Lo/v

paywiI] siopodsueu]
110 eAysuediy

Buiuiem

¥'1'¢ 8snejo yum
AldWwo9 10U pIp 88SUBIT

s1onpoud wnsjosied

podsuely 01 80u82l| 8yl o (0)
¥ 1'¢ 8Snej0 Ylm aul| Ul eiquez
0} anbiquezojy WoJj 81noJus
JaMue| BUIAJOAUI JUBPIDOE 8} JO
90UBINOD0 8} JO sAep / ulyum
podal usploul 8AISUsyaIdwod
HWIgNS 10U pIp 88suU8dl

ccOc/H EL

paywi] podsued) eqnp

000°9M

SUONIPUOD PBaSUBI|
10 4oBaIq Ul Sem 88SuUslT

90UB9|| 8U} JO UoneJIdXs 8J0jeq
SUYIUOW 9 BUOP 8Q O} [eMausJ
8Q J0} uoleo|dde saiinbai
YOIYM SUOIHIPUOD 80U 8y}

JO 9 8snejo 01 Atesjuod Aidxse
2J0J90 SYIUOW £ 80Ul HJ
PBUIqUIOD JO [emaual Jo} pa||ddy

ccOc/L/ L1

pajwiI eolyy
spueig aAISNjox3

2202 — S8asus0l| Bulis j1surebe sjuswadiojus Jo Alewwng :z | xipusddy

YoAana

WOITAIUD3A

aAA0d

3




2202 | L40d3y ¥0L193S ADYIN3 9'

s10nposd wnsjosed
[enuB\ JUBWSDJ0UT 84} JO | | Jo Lodxe g podwi ‘einguisip 01
wial| JO ¢ 8SNe|D YIM aul| Ul | 82Us2l| JO SUOIIPUOD O} Aejuod
000°02) 00002 pezifeusd jueolddy suinjal JO uoissilUgns-UON ¢c0¢/c0/ce paywi saibisug xady | 6
dda Aq psjuelb
pue 1ybnos sem 8ousyo
8y} punodwoo 0} JUasuoD
()
610¢ 10 ¢L'ON 10V SOUINOI
uonenbay Abieu3 ey} uJeised Jo 10u1sIq 81818y Ul
papunodwo) JO O UORO8S JO yoeaiq Jwad UoONONJISUOD B INOYLIM paywi]
000°GEM ur sem asuidiejug (1) | Ayjioeq ABisu3z ue BuponiisuoD ceoe/Lo/ke wnajosed aye 8
s10nposd wnsjosned
90UBY| vodxe pue poduw ‘einguisip (payiwi]
4O SUOIIPUOD JO yoealq ul 0] 82UB2J| JO SUOHIPUOD YIM ABJauz wnajQ) paywi
00002 80 0] PUNO} SEM 99SUSDIT aUl| Ul SUJIN}aJ Jllgns 01 ainjie4 2202/10/92 sasudialug }seapiuy | /
20U80|| syonpo.d wnsjosed
JO SUOIIPUOD JO Yoealiq Ul | l[e1ed 01 80Us9l| JO SUORIPUOD YHM paywiI] eiquiez
000°02M ©Q 01 puno} sem 99sUBI Bul] Ul suinial Juugns 01 ainjle ¢c0c/L0/ve Auedwo) 10 equuis 9
dda Ag pewelb
pue 1ybnos sem aouUBlo
2yl punodwod 0} JUsSU0D
()
610¢ 40 ¢L'ON oY
uone|nBey Abieug syl
papunodwo) JO O UORO8S JO yoeaiq S10NPOId WNajoi1ed |Be1ey
000°GeEN ul sem sspdiejug () | 01 ©ousdIT € INoyIMm BuiresedO ¢c0c/1L0/0¢c paywig elquez |sn4-n | g

YoAana

MOITAJUD3A

anAo8

3




2202 | 140d3Y ¥0L193S ADYIN3 @'

000°G2)

s10npo4d wnsjosed |e1ad 01
90UB| JIBU} JO t'7°E 8SNejo
JO Yyoeaiq Ul Sem 99SUsoIT

g4d4 sy} wol
Aioyine usjium Joud INoYum
Aujioey ABleus ue BulUoISSILIWIOD

¢c0¢/e0/cc

pajwI elqueZ

wnajos}ad NS JUNOW | 21

000°SP)

SUONIPUOD
80UBI| PeYOBaI] 83SUS||

‘943 8y} Jo Aloyine uspm Joud
BU1 INOYUM SBIH|10€} JO sasiuwaid
PasuUaI 8y} JO Aue Je san|ioe}
parejal pue saiioe) Buisuadsip
Jo/pue abelols Aue UoISSILIWOD
JO 1ONJISUOD 10U |[BYS 89SUS0IN
9yl - ¥'v'eesneln ‘g

pue {AlAoB pasusl)|

8y} Jo sasodind ayy Jo} pasn aq
0O} Uolje|ieisul Jo Jueld ‘sajy|ioe)

O BuluolssIuwoosp Jo Bunis

8y} JO 108dsa) Ul 943 8y} wod)
[eacsdde uenlm Joud ureiqo |leys
9asuUBOIT Byl — |L''g esnen g
‘d43 ey} jo Ajoyine

UM Joud INoYUm Saiijioe) Jo
sasiwald pasusol| sy} Jo Aloeded
Pasus2| [e101 8yl AJeA 10U |eys
9osuULdIT Byl — g L'gesneD * |

¢c0¢/€0/¢c

paywi saibiaug xAQ | ||

00006

8IS yoes o} 000‘SPM

pazieuad aq p|NoyYs
oosug0IT (1)

‘'suofels aolnes Aem 0AMOL

PUE 81Is BQeEQY SIPPY

1e SuOollpPUoD Juad Jo

yoeaiq Ul sem aasusoi ()

g43 8yl Jo

[earoidde UM 8yl INOYIM XIOM
edid pue syuej ey} Aing jou jjeys
Jspjoy yuiied ey ‘plrebal Siyl Uy
‘JUBSUOD [BLING 8Y) J0) BUiLIM

ur g43 ey o1 Ajdde jreys Jepjoy
pusd ay) ‘syue) punosbispun

JO uonejeisul sepnjoul 1osfoid
8y} 4/ :1uisd uonoNISUOD

10 ' UONIPUOD JO yoralq

¢c0c/e0/S 1

paywi

eiquiez ABiaug oMIpA | O

YoAana
WOITAIUD3A
anAo8




2202 | L40d3y ¥0L193S ADYIN3 @'

| X|pueddy/ |  SUOIIPUOD 1ULIB UONONAISUOD

1O {7 W81 YuM 8ul| ul suun Jl|y1 JO g’ esnejo 0] Alenuod
Aeuad Q000G | pezieusd | [eaocidde Joud INOYIM SUOIBLIBA

000°‘st) 90 PINOYS 88susoIT Adoue) ey pejuswaldul ¢¢02/€0/S¢e papwiq uonounp Ao | G
"SHMIOM

UOoI1ONJISUOD JO 1UBWSdUSWIWOD
0} Joud sjuswinoop

JAY10 8y} Ul PaUBIUOD SB
sJaguunu 10|d 1UB}SISUOD

yum uoissiuwied Buluueld

ay1 Jo [eacisdde Jo AdoD (1)

pue SHIom

UOI}ONJISUOD JO JUSLISOUSWILIOD
| Xipuaddy Jo 0} Joud juswsbuuiul peod Jo)

Q| Way [enuey Juswaolojug | Aousby uswidoAs peoy auyl
pJeog uonenbey WwioJ} 8ouspIne Aeiuswnoo(] (1)

ABisuz Jad se aAlnoalIp :BuIMO||0) BY1 Bunwigns
943 Jo yoealq Joj spun INOYIM SHIOM UOI}ONASUOD
Aeusd 000‘0t pezieusd uibag 0] 10U gH3 2y1 Wouj
000°CIN 90 PINOYs 88susoIT BAIJOBMID & MOJ|0) 10U PIP sIgny ¢c02/e0/8 1 paywi ABisuz signy | v
‘'sainsesw

[elpswal Juswaidwl 03 J8pJo
ue pue ayis Jad syun Ayeusd
000°001 0} dn jo Ajeued e
SJUBLIBM JUSWIUOIIAUS pUe
yieay ‘A1ejes o1 bulurepad . 'Sanew 0
spJepuels yum Adwod SI 8ouRIESID pPalinbal 8y} AX99

01 ainjie) eyl sepinold | pue AX | | Usamiaq sjens| ebejjon
[ENUBA 1UBWISDIOIUT 8L JO | JOJ 8Ujj LUORINQLISID 8] JO 8.3u8d

| Xipuaddy jo 2 @snejQ (I) | ey} woy woge uyym pepiuied
syuun Ayeuad 000 ‘00 01| Jou si seseb Jo pinbj sjqewiwe)y

dn Jo Ajjeuad e sjueiem Jo Buypuey pue 8beio}s,
943 8yl WoJ) 8AlloalIp e 801108.1d JO 8p00) aneslAepn
jo yoeauq yeyy seyeindis | U} JO gL' 8sne|o (1)
[enue luswadioug 8y} Jo 943 9y} 10 dA08lp B pajywi eilquez
000°‘StM | Xlpueddy jo zi esnel) () payoesaiq sey uesey () 2c02/20/5¢e sjuswijsanuj uese)] | ¢}

YoAana

MOITAJUD3A

anAo8
—




2202 | 140d3Y ¥0L193S ADYIN3 @'

¢.& 8dl10kld JO 9P0O) - SODIYSA
Mue] peoy Jo} sjuswalinbay
[euonesadQ : s1oNpPoId
943 8U1 10 BAIDBIIP B YUM wiN8|0J18d 4O uoiepodsuel|
Aldwoo 01 adn|iey o) suun S7 (0) pue () 2’7’9 esneo 0}
Aeuad 000‘00L pezieuad |  Ae)uod seale pajeubisapun Ul paywi]
000°0EM 90 PINOYS 98sUsIIT S8[0IUeA YUE)} eI JO Buipied ¢c0c/e/L Sjusuwisanu] 9HS 0c¢
"JUBWIBDIOJUS
JOJ [efe] 01 BuLslal 810joq
arebnsenul 01 pesoddns sem 20UBoIT |le1ey
vddo VdD SB paMOJ||0} 10U Sem | JIBYL JO |'§' 9SNeo 0] Arejuod
0} paJdjal rejdwod sy Jo Bulpuey | sasiwaid pasusdl| 18 SeoINSS Je paywiI]
Janen Jo} ainpaoo.d pareindis passaiduiod apiaoid 0} ain|ieH 2202/8/) eiquez ABiaug onIpA | 61
uoloB JUBWSI0MS
Jales ul pazieusd ussq 6102
Apeale pey asudieiug (1) | Jo g1 "ON 10V uonenbay ABisug
Alddns jo Aunoss 108e 8y} JO Q| Uono8g 01 AeJiuod
pINom uoioe aaund Jayns 943 8y} WoJ} 80UsoIT ey
se puewudal e yum panss| € 1noyum s1onpoud wnsjonsd poywiI
puewnday aq p|noys asudisiul (1) 1O |le1al 8y ul buibebug 2202/8// ABidu3g uobseyy gl
610¢
Aiddns jo Alunoas | 1o g "ON 10V uonenbey ABJaug
1084e pINOM UONOE sAlund 8y} Jo O} uonoss 0] Aresuod
Jaylis se puewldal B Yyum | 90USdIT UOIeLodSUEL]L B INOYNIM paywi
puewnday panss! g pjnoys asudieiu] B[0IYaA Mue] peol e BuneladO 2202/5// SJUsawiIsaAu| ejiaeng | /|
[enuel JUBWSJoUT
O} JO | Xipusddy JO i suonIpuod
aSNelO YuM aul| ul spun 9SUBQI| PBUIQUIOD JIBUl JO 'S
Areusad /9999 pesiieusd asne|o Jad se suinias Ayluow paywi]
000°02M 90 pINOYs 88susdIT Hwgns 0O} pajie) 88susdlT ¢c0¢/€0/08 ABiau3z exyesapy 9l

YoAana
WOITAIUD3A
aAA0d




2202 | L40d3y ¥0L193S ADYIN3 @'

¢/,& 99110.ld JO 8P0O) - SO|0IUSA
Mue| peoy 0} sjuswalinbay
[euonessadQ : s1oNpoid
g43 2U1 10 8AND8IIP B YUM wiNaj0J19d JO uoneuodsuel|
Aldwoo 01 ain|ie} Jof syun S7Z (0) pue () g'7'9 8sneo 0}
Areusd 000‘00 | pazijeuad Arenuoo seaJe pareubisepun ul pajwi] uoiodnIIsuo)
000°0eEM 8 PINOYS 88suslIlT S8|0IYSA Mue) peol Jo Buiiied ¢c0c/e/L pue Buipe.) ybod Gc
¢/€ 82110kld JO 8P0O) - S8|0IUdA
MUe| peoy Joj sjuswalinbay
[feuonesadQ : s1oNpPoid
943 81 JO BAIDAIIP B YUM wiNaj0J19d JO uoneuodsuel|
Aldwod 01 ain|iey oy suun g7 (0) pue (g) Z'v'9 asne|o 01
Areuad 000‘00 1 pezieusd Are1uoo seale pajeubisspun ul
000°0EM 8Q PINOYSs 88susdIT $8|0IY8A Yue) peol Jo Buiped ¢c0c/S/. payiwi ABisu3z aawpy | 12
¢/.& 99110€ld JO 8POY - SO|OIUBA
MuB| peoy Jo} siuswalinbay
91210 [euonesadQ : s10Npo.Id
allj plea g43 21 10 BAID8IIP B YUM wiNaj0J19d JO uoneuodsuel|
papiwgns Aldwoo 01 ain|ie} o) syun g7 (0) pue (Q) Z'v'9 asne|o 01
jJueosddy Areusd 00000} pezieusd Arenuoo seaJe pareubisepun ul paywiI]
‘leunboy a0 PINOYS 89SuUd0IT SO[0IYSA MUE] peod JO Bupied 2202/5/ . sasudiajug eyonbN | ¢z
¢/€ 82110kld JO 8P0) - SOI0IYdA
Mue| peoy Jo} siuswalinbey
[euonessdQ : s10Npo.d
943 81 JO BAI08AIIP B YIM wiNaj0J19d JO uoneuodsuel|
Aldwod 01 ain|iey o) suun g7 (0) pue (g) Z'v'9 asne|o 01
Areuad 000‘00 | pezieusd Arenuod seale pajeubisspun ul
000°0EM 8 PINOYS 8ssusdlT S8|0IY8A Yue) peol Jo Buidied ¢c0ce/e/ L pajwig eilquez ejly | ¢¢
¢/.& 99110€ld JO 8POY - SOIOIYBA
Mue| peoy Jo} sluswalinbay
[euonessdQ : s1onpold
g43 2yl 1O BAIDBIIP B YIM WwiNaj0J19d JO uoneuodsuel|
Aldwoo 01 ain|ie} o) syun g7 (0) pue (Q) Z'v'9 asne|o 01
Areusd 00000} pezieusd Arenuoo seaJe pareubisepun ul paywiI]
000°0eM ©Q PINOYS 88susrT S8|0IYSA Mue) peod Jo Buibied ¢c0ce/e/L elquiez sisiney ejly | |¢

YoAana
MOITAJUD3A
anAo8




2202 | 140d3Y ¥0L193S ADYIN3 @'

C/L€ 90l10kld JO 8p0) - SOIOIUSA
Mue| peoy o} sjuswalinbay
[leuonesadQ : s1oNpoid
90SUBII wiNajoJ18d JO uoneuodsuel|
0} Buojeq 10U Op BARdBIIP Sz (0) pue (g) 2’9 esnejo 0}
JO yoeauq ul payed puno) | AJesuod seaJe pareubisepun Ul panwiI
|eunboy SyoNnJ) se palnboe 8asuadlT SO[0IYSA MUE] PRI JO Bupjied 220z/8/ . elquez epotldd 0g
¢.L€ 8910eld JO 9P0OD - SOOIYSA
MUe| peoy Joj sjuswalinbay
[feuonesadQ : s1oNpoid
943 8yl JO 8ARDAIIP B YUM winajoJ1ad 4O uoneuodsuel|
Aldwoo 01 ain|iey o) suun S7 (0) pue () g'7'9 8sneo 0}
Aeuad 000‘001 pezieusd |  Alenuoo seale psaleubisepun Ul paywi
000‘0eN 90 PINOYS ©8suadrT S8[OIUeA Yue) peo. JO Bupiied ¢c0c/e/L Hodsuell qeyo 6¢
C/€ 90110kld JO 8p0) - SOIOIYSA
MuB| peoy 0} sjuswalinbay
[euonessadQ : s1oNpoid
g43 2U1 10 8AND8IIP B YUM wiNaj0J19d JO uoneuodsuel|
Aldwoo 01 ain|ie} Jof syun S7Z (0) pue () g'7'9 8sneo 0}
Areusd 000‘00 |} pezieusd Arenuoo seaJe pareubisepun ul paywi]
000°0EM a0 PINOYS 99SUsIIT SO[0IYSA MUE] prod JO Bunjied 2202/8/ . podsued] eunoe-] az
¢.€ 8dlj0eld JO 9P0O) - SOOIYSA
MUe| peoy Joj sjuswalinbay
[feuonesadQ : s1oNpPoid
943 8yl JO 8AIDAIIP B YIM wiNaj0J19d JO uoneuodsuel|
Aldwod 01 ain|ie) oy suun g7 (0) pue (g) Z'v'9 asne|o 01
Aeuad 000001 pezieusd |  Alenuood seale psaleubisepun Ul
000‘0eN 90 PINOYSs 88suadrT S8[0IUeA Yue) peo. Jo Bubiied ¢c0c/e/L pajywi podsuely eqne | /2
C/€ 90N10kld JO 8p0) - SOI0IYSA
Mue| peoy 0} sjuswalinbay
[euonessdQ : s1onpoid
g43 21 10 BAND8IIP B YUM wiNaj0J19d JO uoneuodsuel|
Aldwoo 01 ain|iey o) syun g7 (0) pue () Z'v'9 asne|o 01
Areusd 000‘00 | pezieusd Arenuoo seaJe pareubisepun ul
0000 90 PINOYS 89suUd0IT S8[0IYSA UE)} PEOI JO Bupied ¢c0c/s/. pajwi eiqaz anjg 9¢

YoAana
WOITAIUD3A
aAA0d




2202 | L40d3y ¥0L193S ADYIN3 @'

s10npoud wnsjoned podsuel)
0} 82UB2I| 8Y} JO SUONIPUOD
8yl Jo |'/ 8sne|o 0] Aeuod
80Ul JIvy1 Jo Adxe alojeq
syuow xis syonpold wnejosed
suun Ayeusd podsuel; 01 80uUs9|| JIBy} JO paywiI] uoiodNIISU0)
000‘€M /999 pazifeuad &g 99SU0I] lemausi Jo} Aldde 03 ainjieq cc0e/8/v pue Buipei] b | /¢
papuadsng g3 ayi 01 paywn
asuaol 90UB2IT JO UoIsuadsng | Buimo sesy) asuaor Aed 01 ainjie 220e/2/ ) SI0}O|\ eiseAey fels)
papuadsng dd3 eyl a1 paywn
asuaol] 80U80I7 JO uoisuadsng | Buimo ses} 80usol Aed 01 ain|ie 220z// ) ABiau3z einden Ge
papuadsng g43 ayi 0} paywn
9sud9I 90UB0IT JO uoIsuadsng | Buimo sesy 8ousor Aed 01 ainjie 2202/2/ ) ABiauz uobseyy %)
s10npoud wnsjosed podsuely
0} 82UB9I| 8Y} JO SUORIPUOD
83U} JO |°/ 8Sne|o 01 AJeJiuoo
20Ul JIvY1 Jo Adxs aloeq
syuow xis syonpoid wnsjosed
suun Ayreuad 0000+ podsued] 01 80Usd|| 418yl JO paywi
000°‘GA pazieusd 8q 8esusdr [emeua. 1o} Aldde 01 ainjie4 2202/90/62 SJUBWISAAU| peyny | €S
10ou1sIg exesnT
suun Ayeuad 00000 | Ul Huwuad UORONJISUOD B INOYIM paywiI
000°0EM 0} pepunodwod souslO | Aljioeq ABseu3 ue Buionisuo) 2202/90/L ) Auedwo) |10 popi0 | €
s10npoud wnsjosied podsuel)
0} 82U89J| 8} JO SUONIPUOD
8yl JO |*/ 8sne|o 0} Alejuod
2oua2|| JIvy) Jo Adxs alojeq
syuow xis syonpoud wnsjolied
syun Ayeusd 0000 podsuel; 01 80uUs9|| JiIBy} JO paywi]
000°‘eM pezifeusd aq 99sUSI] lemeusl Jo} Aldde o} ainjre 220e/90/ve sjuawisaAul IIys e

YoAana
MOITAJUD3A
anAo8




2202 | 140d3Y ¥0L193S ADYIN3 @'

'¢c0c
snbny uig 8y} uo 1gep
JIsy} parepinbi pey Abieug 'S804 Buppe [en4 predun
9JES Sk PasO[0 seM JelBIN ul L'G¥9° /¢ M Aed 0} ainjre4 ¢c0ce/8/v paywi ABiou3 ajes | cf
'90UB2I| 8Y) pusadsns pjNom
g43 a1 1uswsalby Aed 01
awll| ay1 Jad se Aed 01 poyie}
99SU92|| BU} 1Byl 1UdAS 8U}
ul pue ggog ‘1snbny w0k
BAI1081 SUIUOW 884y} IO} | "pun} eAIesal OIfeles pue seay
JusWwieaIby Aed 01 8wl | | Buew |en) ‘ses) 8ous2l| predun papwi]
B POJBYO Sem 88sUL0l| | Ul ¥9°E6E ‘BYE M Aed 0} ainjreq ¢c0c/8/v wnajoJjad Aepsei av
UoIBUIqUIOD
10 8bBueyo Jo} 1senbal syl
UO UOISIO8ap e sexew g4
By} |I1Un sJeyue] pasuadlun "'SUONIPUOD 82U JIBY) JO
Buiresedo asead 01 Pa1oaIIp | |'L'g @SN[ed 0] ABJju0d 80UsolT
pUE UOIHPUOD 80UsdI JIay1 JO 8|Npayos pazuoyine
yum Aduwiod 03 ain|iey 4oy By} Ul yuno} 18S 10U SB[0IYaA papwiI]
papuewldey 89susol Mue| peos usass BuiresedO 2202/3/7 sBuIp|oH apuosg L
610c 10 ¢l
"ON 10y uonenBey Abieug syl
JO O UORoeS 03 AJeJJU0D gyg
spun Ayeued 000°002 | ©Y} WO 80USI[T |[B1oY B INOYIM paywin
000°09M 0} pepuNoduod 8duslO Dd1 40 |Ie1ed 8y} Ut Buibebus ¢c0¢/6/9¢ elquiez sen ayeT ov
10y uoienbay Abisug
81 JO 0} UOIO8S 0} Aresjuod
val oslidieiue ue Bulysljaeis3 2202/8/02 paywiq ABisuz eyeq | 6¢
s1onpoud wnajosiad podsuely
01 80U89I| 8Y1 JO SUORIPUOD
8y} JO "/ 8sne|o 01 AJeJuoo
80Ul JIBy1 Jo Adxe alojeq
syjuow xis syonpold wnejoned
syun Ayeued ge'eee’ee podsuel} 0} 80U JIBY} JO pajwi
000 pazireuad 8q e8sus0l [emaual Jo} Aldde 01 ain|ie 2202/8/1 1 aljuan Jen xewl|n fels)

YoAana
WOITAIUD3A
anAo8




2202 | L40d3y ¥0L193S ADYIN3 @'

papusdsns aq eousorT paywi]
8y1 1BY] pepusWILIOOsy soo] e0ousolT Aed 01 ainjie4 2202/8/ ABiau3z ondIN PaNUN | OS

"sjusw|elsul [enba a4yl

Ul pPaMO JUNoWE 8y} a1epinby|
0} WuswWeaiby Aed 01 awll |

e paJayo aq euiwebuez

ey} pepuswuiooay $994 80U82I7 Aed 01 ainje 2202/3/v paywi] euiwebuaz | 61

"p8s0|0 8Q Jenew

8y} 1Byl papusWILIODsl 'S99} puUN{ SAJeSaY

pue pamo Junowe sy} 0I6018.1S pUE S99 90USIIN

paAIgoa) Buiney pauwuoD ‘sea4 Bupje [en4 predun ul
luswpeda @oueUly 18'901'6S | M Aed o} ainjre ¢c0c/8/v pajwi eiquiez qeziq | gf

"perepinby Buieq
JUNnowe 8y} JO 8ouUspIne

Aeluswinoop Iwgns 0} 'S99)
pPaMO|[e 8Q 98Sud2l| 8U1 pun{ anesay oiberess predun
1eyl pepusULIOIal SEM ]| Ul 2G'95G'G6 L M Aed o} ainjie ¢c0c/8/v pajwi] auozyasa) YA%
"JuswAed

Jayuny exew 01 88susol| 8y}
MOJ[e 01 JOpJO Ul 89SUBl|

ayl Aq peisenbal se parean 'S99} puN{ onIesaY
g p|nom 1uswAedieno eyl 016818.1S PUE S894 80USIIN
MOy uo aouepinb epiaoud ‘sea4 bunpe [en4 predun ul paywiI

pUE 0} USHLIM 80 98SUSIN €17'822'6S M Aed 0} ainjre gec0e/8/v AB1auz onsalon ov

1g9p sy} 'S99}

pemes Apealje pey 9asusdl| | pun4 anesey oibelens predun
paninboy dU} Se PosO|0 8q JoHeN ur 00°ee'8 M Aed 0y ainjre4 ¢c0c/8/v uoneisodio) |IO eueq | Gy

@oueeq Buipue)sino 'S99} puN{ SAIeSaY

Byl 9|118S 0] 1SNBny JO pud 01691811S PUB S$894 90USIIT

ay1 01dn usnIb 8q 89suUsIIM ‘sea4 Buppe [en4 predun ul
By} 1eyl pspuslIWOodal 08'368'81 M Aed 0} ainjre4 ¢c0c/8/v pajjwig sey ung 4%

YoAana

MOITAJUD3A

anAo8
—




2202 | L40d3Y ¥40.193S ADYIN3 @'

10y uoienbay ABisug paywiI
vdal BU} JO Q| uonoss peusARIUOD ¢c0c/01/9¢ sonsifo usodlun 09
10y uonenbay ABisug paywi
vdLl| 9y} jo O} UOIO8S pausAesuoD 220e/01L/92 Auedwo9 sesebulyy | 65
10V uonenbay ABiaug pajwi] eilquiez
vdal BU} JO Q| uonoes PBUBABIUOD ¢c0c¢/01/9¢ wnajoJjad nisNl JUNO | 8G
‘pweH
yum sainbl) eyl sejiouoosl paywiI]
luswipeda 8oueUI $88) 90U Aed 01 ain|ie 2202/3/% JUBWIISAAU] IPpWEH )G
pepuadsns aq 80usoI
8yl ey} pepusuIWoosy $88} 80USDIT Aed 0} 8injie ¢c0c/8/v pajiwi] ysaueuep 98
saunbyy
9|12U0O8. 0] PaPUBLILIODSI
Juswpeda @oueUl $88} 80USDIT Aed 0} 8injie ¢c0c/8/v paywiIg uyysed Gg
pepuadsns agq 80Ul
By} Jey} pepuslIWLIOOsy $88} 80UBIIT Aed 0} 8Injie ¢c0c/8/v paywi] sdl 48]
¢c0g ‘sunp
Uiy | Uo sas} sy pred Apeale
998U S PasO[0 JoNeN S99} 90UB2IT Aed 01 ain|ie4 2202/3/7 paywi ABisug umol) | ¢g
¢c0g ‘eunp
Y19 Uo sa8} ay) pred Apeale
98SUS0IT S PasO|0 JoNBN $99] 90U Aed 01 ain|ie 2202/8/7 pajwi 99)den 25
pepuadsns aq 80Ul
By} 1By1 papuUsWILLIOODY $69} 90U80I7 Aed 03 ain|e 2202/8/7 paywi ABiauz Jaqien | |

YoAana

WOITAIUD3A

anAo8
—




2202 | L40d3y ¥0L193S ADYIN3 @'

‘uonels
9oIMBS € e Buipeojyo o1 Joud
$aInpad0Jd MOJ||04 AjJUB]SISUOD
0} ainjie} Jo} G ped Gge S7 Jo
2’6 9SNe|0 pue SINoY g UIYIM
UsSpIoul 8Y} JO g4 8yl wuojul
Apdwoud 01 ainjie} Jo) s1oNpPoid
wiNa|0J18d [le1ey 0} 80Ua9|| JIBy}
J0 Z'1'€ @sne|o payoea.ig g
[enuel JUBSWSa2JoUT {AllUs pasuLdluUN ue 01
ay1 JO | xipuaddy JO 1 [en} BulsAldp AQ S1oNpPoId
BSNE|O YIM Bul| ul puewdal wins|oJ184d vodx3 pue poduwl)
e pue syun Ayeusd 000‘0S ‘@Inquisig 03 8ouS|| Iy} JO pajwiI eiquez
pazileusd 89SUBDIT | SUOIIPUOD PayoEaIq 98SuU80IT "L 2202/ 1/52 winajo4}dd NISIN JUNO | G9
MM
[ENUE|N 1JUBWSDJIOMST B} | Ul UONEBIS 82IAI8S BUDBMY| 1B [N}
10 | Xxipuaddy Jo 0} esnejo | Buipseoy Ag S10NpoId WNajo19d
Unm aul Ul syun Ayeusd [reloy O} ©0uddrT JIvyl JO G'¢
000001 pazieusd 88suslT 9SNEJ0 PAUSARBIIUOD 88SUSDIT 2202/ 1/S2 paywi sa1bisug xA10 | 79
uolels aoInes
[ENUB|N 1UBWSIOUT BU} ejobulyn seibisug [e10] 1e |any
10 | xipuaddy Jo 0| esnejo | Buipseoy Ag S1o0NpoId WNajo19d
Unm aul Ul syun Ayeusd [reloy O} ©0uddrT JIvyl JO G'¢
000001 pazieusd 88suslT 9SNEJ0 PAUSARBIIUOD 88SUSDIT 2202/ 1/S2 paywi] salbisugielol | €9
sjonpo.d
winsjo1ed podsuely 03 80Us2l|
B} 4o () ¢ | "¢ &snejo yum aul ul
Jayjue] BUIAJOAUL JUSPIODE 8L} JO
90UB4INJ00 8y} JO SAep / uiyum
uodal JuspIoul 8AISUBYa1dWwoD
veal JWQgnNs 10U pIp 88susdl] ¢c0c/0L/ L e pajywi sonsibo nfey | z9
10y uonenbay Abisug papwiI
val 94l JO Q| uonoss peusABIUOD ¢c0c/0+/9¢ s9oINIag seD jedaaq | |9

YoAana
MOITAJUD3A
anAo8




2202 | 140d3Y ¥0L193S ADYIN3 @'

[enue 1usWwadlojug

oy} Jo | xipuaddy JO i
asSNe|o YIm aul| Ul puewudal
€ pue syun Ayeusd 00000k
pazireuad 8esusdr] g
[enugjp Juswadlojug 8y} JOo |
Xipuaddy JO £ 8SNejo Yum
aul| ur spun Ayeusd 00008

BXYESNT Ul Uoiels
90INIBS PeOY BWESEY JIdy] 18
2oud dwnd p|o e syonpo.d
wnajosnad Bulelas Ag s1onpoud
wins|oJ1ad |[ejas 0} 90Usl| JIBy)
10 #'9°€ 8sne|0 payoeaid "2
uolelS 90IMeS BWeURYD
BuNd 1e 9|21UsA & apIsul wnip
oljlelew e ojul Bulenyal Ag g
Hed G8E SZ JO ¢'€'8'v 9sSneo

pajwi

pazieusd 8asus "L POUSABJIUOD 89SUSDIT | 2202/11/5¢2 eiquez ABiaug onlpA | 0/
g4d3 eur Aq
[eacidde 1noyym uonelrs aoiAes
peoy enbuesey-izequiez
BuuesH [eoiuyos| 1e suonesado Buouswwod
ul yum Jiesp sem yoealg Aq 8ous9l| |Ielel JIBULJO | L°E pajiwi eiquez
paninboy se pa)nboy 98susdIT asneo payoealq 89susol 2202/ L/Se SJUDWIISOAU| Ueie) 69
L'g asnejo 01 Areljuoo Ajus
[ENUEl 1USWS2JOUT Y} pasusoluN ue 0} [en} BuleAlBp
JO | Xipuaddy/ JO Q| &sne|o AQ s1onpoud wnajolied podxg
Uum aul| Ul syun Ayeusd | pue podwi ‘einguisig 03} 8ousol|
000°00} pazieusd ©8susdIT | JI8y} JO SUORIPUOD PBUSABIIUCD ¢c0c/ L H/Se paywi ABisu3 eling | g9
uolelS 90IMeS BWEURYD
[eNuUEl JUSWS2JoJUT By} eund 1e 8|21ysA e apisul
10 | Xipuaddy JO £ asnejo winJp oljfesw e oul buignyal
Uum aul Ul syun Ayeusd AQ G Ued G8¢ SZ 402 €8V
000'08 pezileusd sasusolT 9SNE|D PAUSABIIUOD 88SUSIIT 2c0z/LL/se paywi ABsaug ewnd | /9
uonels
[ENuUel JUSWS2JoJUT By} 90INMBS BlobuIyD SIgny 1e [eny
1O | Xipuaddy JO Q| @snejo | Buipseoy AQ S10NPOIH WNsjo1ed
Uum aul Ul syun Ayeusd [leloy O 82usdIT JIBY} JO G'¢
000‘00| pazieusd 88susr 9SNE|D PAUSABIIUOD 88SUSIIT 220z/LL/Se paywi ABisug signy | 99

YoAana
WOITAIUD3A
aAA0d




2202 | L40d3y ¥0L193S ADYIN3 @'

Lequosald |leys g43 ey se
SUOIIPUOD YONS UO JO SUOIIPUOD
awes 8y} Uo aous2l| 8yl Jo Aidxe

By} 10 81ep 8y} 8408q syuow
(9) x1s 1s€9| 1B BpPEW 98SUSIIM
ay1 Aq uoneoldde uo [emeusi
0} 109[gNs a4 |[eys aousdl| 8y |
‘91ep SAI108S 80U 8y} WO}
sJeaA (g) @aiy1 Jo pouad € Joy
PlleA 8Q |leys 8susdl] 8y],,
:se181S Yolym s1onpoud
wins|josed Jo uoneuodsued) syl

JO} 80UB1| BY} JO SUORIPUOD

pajwiI] uonels

8yl Jo |7/ 8sne|o psyoes.g ¢c0¢/ch/S 99InI9g @ouapuadepu] | 1/
SHJIOM UOIIONJIISUOD
Aue JO juswsduswWwo9 0} Joud
Aoyine Buiuued (€207 8yr
20UB|| AQ penoisdde Anp 1noAe| sus
JI8y1 JO SUORIPUOD Jay1o Aue pasiAal 8U} JO sa1dood (g) oml
4O yoeaiq Jo} suun Ayeusd HWQONS 01 943 8y} 10 8A108lIp paywi
/9999 pazijeuad 8asUBOI e papiebaisip 8asusdl| 8yl ¢c0ce/ k1 /Se elquez |I0 siseQ (972
EIOPN
Ul UoNels a0Ines Aempeolq
20U8|| e pJeoq uo siebusssed yim
JIBY] JO SUONIPUOD Jay1o Aue sasnq (g) om1 Buyenjas Aq
4O yoeaiq Jo} suun Ajjeuad | 82US9|| [1B184 JIsy} JO SUOIPUOD paywi
/99'99 pazifeuad 8asuSOI BU} JO ¢'¢ 8sne| JO ydealq “I ¢c0ce/h 1 /Se wnajoJiad axeT ¢l
C.L€ 9010Eld JO 8p0) - SOI0IYSA
Mue| peoy Joj sjuswalinbay
[euonessdQ : s1onpoid
g43 sy} wiNs|0J18d 4O uoiepodsuel|
Jo enoaIIp B Yim Aldwod Sz (0) pue (g) g't'9 esnejo 0}
0l ainjiey Jo) suun Ajeuad | Alesiuood sease pajeubisapun Ul paywi
000°00 } pszieusd @8susol S8[0IUeA YUE} PeOI JO Buidied ¢c0ce/ V1 /Se Sjuswisanu] 9Hs L.

YoAana
MOITAJUD3A
anAo8




2c0c

130d3d 4OLI23S ADUIN3

ce)

Y

8y} Jo |G uonoses 03 uensind
dd@ 01 1u8s 8ousyo
punodwo)) 01 1senbay

10y uonenbey ABisug

81 JO O} UOI08s 0} Aresjuod
943 8yl WOoJj 80US82I| B INOYHIM
Ajjioe) ABisus Jo uonejelsy

¢c0c/el/e

pajwi eiquez
uoloNJIIsuo) wisy 9/

.g4d3 ey} Ag pasusoy|

sesiwald 1e AlAioe uoiepodull
pue uolnquisip ey} o} bulyeel
s10nposd winsjosed peojyo Auo
[leys sjuebe syl o 88susor] ay],
:apinoisd

yolym s1onpoud wnsjosed
podxs pue poduwi ‘einguisip

0] 90Ud2I| JO SUOIIPUOD BY1

10 g'2’2 ©Sneo JO yoralq

c¢c0c/cl/e

paywi saibiauz xAQ

YoAana
WOITAIUD3A
anAo8




2202 | L40d3y ¥0L193S ADYIN3 @'

Jureduwod
a3 a~0sal 03
Aqip3n sabebua gy3

uoQuaAIaqU|
943 ¥=es
03 =244 Jueueduos

N

paAosal

Jueuedwioy

Guueay juedwod
B 2u3AU0I AR gH3

Ay 26ebua

oM

Jurepdwon HEE
T 534
|
”..\ Apn sabebua ﬂ.“.
Jueue [duwos
A

ipaljsiies

Jueuredwos

spuodsaa A

15114 o3 Jueue|dwaod
sabeinoiuz 943

N

On

afaan
paFesus 5114
Jueuedwos

. : o
/ Cl 4 =
| A =
| @
=
- Ci
=
X =

a.npaooid Buljpuey sue|dwo) g} Xipuaddy

YoAana
MOITAJUD3A
anAo8




2202 | 140d3Y ¥0L193S ADYIN3 @'

B|OPN 2®
[eulwJ?) [9n4

(00€<)
uoness Sul||i

(DWO) P31

Auedwon
(sDWO) A8Ja3ug
103235 93BAlIY INIANI
s3onpoud MOU
paystulg Aaaulu W
90O INIANI ol

sulpdid YINVYZVL

wee[eg-sa-4e(q 1€ diys odued |loser) unyd|ng Mo

(sso20vy
uadQ) sOWO wee[es-sa-1eq
Aq Alddns 5§ 18 WJey
juel YIWNVZVL

SULIOJBJ J0J09S-0NS WINSJ0A18d — Ureyo Ajddns winejoned ;| Xxeuuy

YoAana

WOITAIUD3A

aAA0d
—




Annex 2: Zambia’s installed electricity generation capacity, 2022

ENERGY
REGULATION
BOARD

Licensee’s Name Station Technology el e ey
(MW)
Kafue Gorge Hydro 990
Kariba North Bank Hydro 720
Victoria Falls Hydro 108
Lunzua Hydro 14.8
ZESCO Limited Lusiwasi hydro 12
Lusiwasi Upper Hydro 15
Shiwanga ndu Hydro 1
Chishimba Falls Hydro 6
Musonda Falls Hydro 10
gaorrIESratli\(l)?er;ESBélg’(s SIE))S)ensmn Power Kariba North Bank Extension Hydro 360
gitgeo;ci)ége(zléosv(\/%’g\év\%r Development Kafue Gorge Lower Hydro 750
[tezhi-Tezhi Power Corporation [tezhi-Tezhi Hydro 120
Mulungushi Hydro 32
Lunsemfwa Hydro Power Company
Lunsemfwa Hydro 24
Rural Electrification Authority Kasanjiku (off-grid) Hyrdo 0.640
Total hydro electricity generation installed capacity 3,163.44
Maamba Collieries Limited Maamba Thermal 300
Dangote Cement Zambia Limited Dangote Thermal 30
Total coal thermal electricity generation installed capacity 330
Ndola Energy Company Limited HFO 110
Total HFO electricity generation installed capacity 110
Bangweulu Power Company LSMEFZ Solar 54
Ngonye Power Company LSMEFZ Solar 34
Muhanya Solar Limited Sinda Village (off-grid) Solar 0.03
Copperbelt Energy Corporation Riverside-Kitwe Solar 1
Solera Power Luangwa Bridge(off-grid) Solar 0.01
. ) Ngwerere (off-grid) Solar 0.01
Standard Micro Grid : -
Mugurameno-Chirundu (off-grid) Solar 0.01
Total Solar Electricity generation installed capacity 89.06
Shangdmbo (off-grid) Diesel 1.6
ZESCO Limited Chama (off-grid) Diesel 1.45
Lundazi (off-grid) Diesel 1.75
Luano (Emergency Plant) Diesel 40
. Bancroft (Emergency Plant) Diesel 20
Copperbelt Energy Corporation :
Kankoyo (Emergency Plant) Diesel 10
Maclaren(Emergency Plant) Diesel 10
Total diesel electricity installed generation capacity 84.8
Total on-grid installed electricity generation capacity 3,771.8
Total off-grid (mini-grid) installed electricity generation capacity 5.50
Total Electricity Generation Installed Capacity 3,777.3

2022 | ENERGY SECTOR REPORT @-
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ENERGY
REGULATION
BOARD

Annex 4: ERB Electricity Tariff Determination Methodology

The ERB uses the Revenue Requirement Methodology otherwise known as the Cost of Service methodology in
its tariff determination process. Revenue Requirement means the revenue that a requlated utility needs to earn
in a test year in order to provide adequate service to its customers and earn a fair return for its shareholders.
Typical formula of RR is as presented as follows:

RR=0+D+T+r‘RB
Where;
RR = Revenue Requirement;

OMA = Operating Expenses, maintenance and administration expense;

D = Depreciation and amortization expense;

T =Income Tax Expenses;

r = allowed rate of return on Rate Base (Fixed Asset plus working Capital);
RB = rate base (or regulatory asset base — RAB = (OC - AD);

OC = original cost of assets when placed in service;

AD = accumulated depreciation on assets since placed in service; and
R*RB = return on rate base or cost of capital;

In reviewing tariff applications, the ERB’s use of the RR methodology is also premised on the following key

regulatory principles:

i.  Recovery of prudently incurred costs by the Ultility — only just and reasonable costs incurred wholly and
exclusively for the provision of electricity are allowed in the tariff determination process ;

ii.  Recognition of used and useful Ultility assets — only assets currently used by the utility to provide electricity
to its customers are included in the Rate Base;

ii. — Financial sustainability of the Utility — the applicable tariffs should enable the utility cover both capital and
operational costs as well as earn a reasonable return;

iv.  The need to attain cost reflective tariffs — the Government’s National Energy Policy (NEP) advocates for cost
reflective pricing of all energy services;

v.  Delivery of quality service — tariff increases must be accompanied by noticeable improvements in the quality
of services provided; and

vi. Social considerations for the indigent customers — accessibility and affordability for the poor (R1 as proxy for
lifeline tariff).

The above are internationally accepted tariff determination principles.

2022 | ENERGY SECTOR REPORT @-
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Annex 5: ERB licensing process flow chart

Attach Support Documentation
o Proof of payment for Application fee
¢ Proof of payment for Application fee
o Certificate of Incorporation
o Declaration of availability of funds form
o Latest stamped PACRA printout
o ZRA Tax clearance certificate
o  PACRA latest annual return
o Relevant checklist
1. Cost of investment 1. Audit Financial Statement (Most
2. 5 Year Business Plan Recent)
»  Sales New 2. 5-Year Business Plan
*  Cashflow e A *  Cashflow
»  Operating Statement B »  Balance Sheet
* Balance Sheet *  Operating Statement
2. Proof of Funds Yes No 3. Evidence of Financial Capability to
sustain operations
Invoicing for L
icati Recording of Payment of Licensing
Assessment of Application " t_g - T R A AT Aesesament Fees
i —) ication in the =— |
Forms and supporting 2 of investment for due
documents submission Register
Board approval Board consideration to Technical and Economic
issue/reject application (e Assessment of
l 1 Application
Issuance of Provisional Board Rejection Applicant may appeal
Licence l e— to the Minister

|

Gazetting for a period of

14 days

ERB Issues Standard
Licence
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Head Office Copperbelt Office Livingstone Office Kasama Office
Plot No. 9330, Mass Media Plot No. 332 Independence Avenue Plot No. 656 John Hunt Way .
Danny Pule Road, PO. Box 22281 PO. Box 60292 Plot No. 2623 Milungu Road
P. 0. Box 37631, Kitwe, Zambia Livingstone, Zambia Kasama, Zambia
Lusaka, Zambia. Tel: +260 212 220944 Tel: +260 213 321562-3
Tel: 260-211-258844 - 49 Fax: +260 212 220945 Fax: +260 213 321576
Fax: 260-211-258852
E-mail: erb@erb.org.zm I Website: www.erb.org.zm

Toll Free Line 8484




