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EXECUTIVE SUMMARY

The Africa Energy Ministers, during the AU Specialised Technical Committee meeting on
Infrastructure (Transport, Energy and Tourism) held in Nouakchott and Cairo in 2018 and
2019 respectively, tasked the African Union Development Agency (AUDA-NEPAD) to lead the
development of a Continental Power System (Transmission and Generation) Masterplan
(CMP). Twelve Specific Support Study (SSS) have been commissioned, including the Battery
Energy Storage Systems (BESS) SSS.

Deliverable 4 of the BESS specific support study focuses on regulatory, financing, market and
technical integration issues associated with BESS. The barriers are discussed separately
focusing on non-technical regulatory barriers, followed by financial barriers, and then
technical challenges.

Considering the large number of potential non-technical barriers for BESS and unique
characteristics of various electricity markets, a comprehensive national regulatory
framework for storage that provides specific guidance to the industry can help provide
clarity for the industry. Likewise, modifying electricity sector legislation or sector strategies
to provide enabling guidance for BESS, and reviewing the legal framework for storage can go
a long way to overcome some of the common non-technical barriers unique to each market.
In summary, BESS requires the following support to overcome non-technical barriers and
enable the long-term sustainability of the BESS industry:

e adequate grid tariffs & levies to compensate for the value add to the electricity market

e non-discriminatory access to all electricity markets and eventually capacity

mechanisms
e astable regulatory framework that reflects the long-term lifetime of storage assets

The technical barriers for BESS overlap with the non-technical barriers with the most
common technical barriers listed below:

e Performance Degradation

e Low-Quality Equipment and Installation

e Technical Understanding of Use Cases and Applications

e Lack of Clear Interconnection Rules

e Inadequate Requirements for Safety

e Inconsistent Technical Standards

¢ End-of-Life Management for BESS Equipment

The primary stakeholder consultation phase of the project will take place in the next phase
of the project (Phase 4) with the intent to validate findings to date on regulatory challenges,
investment barriers, and technical issues from this report.
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INTRODUCTION

The Africa Energy Ministers, during the AU Specialised Technical Committee meeting on
Infrastructure (Transport, Energy and Tourism) held in Nouakchott and Cairo in 2018 and
2019 respectively, tasked AUDA-NEPAD to lead the development of a Continental Power
System (Transmission and Generation) Masterplan (CMP). To ensure that AUDA-NEPAD
kick-started the process towards developing the CMP, the European Union Technical
Assistance Facility (EU TAF) agreed to support a Baseline Study covering the generation and
transmission systems through its ongoing support to the African Union Commission (AUC),
under assignment EU TAF CW 235. This study assumed that each power pool independently
planned its generation and transmission investments, based on its own regional policy
objectives. Part of the recommendations of the Baseline Study in 2020 was the development
and inclusion of 12 specific support studies (SSS), including this SSS on Battery Energy
Storage Systems (BESS). The BESS specific support study is broken down into the following
stages and deliverables:

e Deliverable 1: Inception Report

e Deliverable 2: Review of the available reports and studies

e Deliverable 3: Battery energy storage systems potential, technology perspectives & cost

e Deliverable 4: Regulatory, financing, market and technical integration issues

e Deliverable 5: Key inputs for the modelling of CMP

e Deliverable 6: Battery energy storage systems identity & recommendations for Africa

This report addresses Deliverable 4 which discusses the common barriers to BESS from a
regulatory, financing, market, and technical integration perspective and offers some options
for overcoming these challenges. It builds on the work from previous deliverables and will
further be refined based on the stakeholder outreach in the next phase of the project.
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TECHNICAL AND NON-TECHNICAL BOTTLENECKS AND ISSUES

The following sections discuss both the technical and non-technical barriers as well as other
relevant issues related to BESS in Africa, many of which align with broader clean energy and
infrastructure sector trends across the continent.

REGULATORY REQUIREMENTS AND CHALLENGES

Most international electricity markets consider BESS an emerging technology and very few
utility-scale BESS projects have been built to date in Africa. Awareness of BESS technologies
and their potential benefits to the electricity network, therefore, is new for many energy
sector stakeholders (e.g., governments, regulators, financiers, system operators, utilities)
and has not yet been integrated into country planning documents or regulations.

In addition, the institutional framework and enabling regulations for the electricity sector
vary by country as many are at different phases of development. For example, some may still
use a vertically integrated market structure where the utility has a monopoly over all
infrastructure, while others may have taken steps to allow for more private investment and
unbundling of the electricity market structure (e.g., single buyer, wholesale competition).
While differences abound, there are some common barriers and regulatory challenges that

have emerged for BESS globally and on the continent summarized in Table 1.

Table | Common Non-technical Barriers and Regulatory Challenges for BESS

Category

Policy support and
strategy

Permitting &
Licenses

Electricity Markets

Ancillary and grid
management
services

Grid Codes

Taxes, surcharges,
and levies

Network Operator
Involvement

Definitions and
Standards

Remuneration and
Tariffs

7

Summary of Common Challenges

Lack of political support for BESS technologies through national goals, infrastructure planning,
consistent rules, and potentially financial incentives (e.g., grants, direct/indirect subsidies, tax breaks)
in a clear framework for the industry.

Unclear permitting requirements and lengthy compliance procedures for power projects typically
delay the development process for new projects including those that integrate BESS.

Monopolistic and discriminatory electricity market structure rules discourage investment in new
power projects from developers and customers.

Lack of compensation for ancillary services (e.g., balancing, non-frequency services, congestion
management) that BESS technologies can provide to the grid.

Outdated grid code rules that provide specific guidance for BESS technologies along with the
capability to enforce compliance from grid connected BESS projects.

Double taxation and charges associated with BESS since it often functions as both a consumer and a
generator of electricity. These extra costs can discourage the business case for investing in new
projects.

Insufficient rules on the role of the network operator in terms of potential ownership and operation of
BESS. The network operator often has a natural monopoly on grid infrastructure assets which can
potentially discourage investment by private developers without fair market rules.

Lack of a legally binding and technology neutral definition for energy storage in regulations that help
legitimize the use of BESS as an alternative to traditional grid reinforcement projects. Likewise,
standards often require updating to ensure BESS installations adhere to safety, performance, and
reliability requirements.

Inefficient and bundled tariff structures that don’t allow for full compensation of the value that BESS
can provide to the grid. For example, the lack of time-of-use tariffs can discourage customers from
installing battery storage solutions that could potentially reduce supply constraints on the grid during
peak demand periods.

Sources: (EU Comission, 2020), (ESMAP, 2020)
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Remuneration options for BESS depend largely on the national electricity market structure,
which is a key enabler for various BESS services. Three common market structure and
associated remuneration models exist that account for different services from distributed
energy resources including:

1.

2.

Non-market which gives a regulated utility monopoly approval to recover the
cost of a BESS service from its customers. For example, a network operator
invests in a BESS to improve reliability and passes the cost on to customers
through regulated tariffs.

Single-buyer market where multiple developers or companies can compete
to provide required BESS services for one single-buyer. For example, a
regulated utility (single buyer) contracts the services from a private company
that develops BESS projects to provide frequency control services for the
utility’s grid.

Full market involves competition between multiple sellers and buyers for
BESS services and typically with wholesale markets with a wide range of
contracts from hourly auctions to long-term bilateral agreements. (ESMAP,
2020)

Table 2 lists the common applications for BESS and whether remuneration options exist for
various market structure types as shown. Some of these use cases require the pairing with
variable renewable energy (VRE) technologies, while others can add value as stand-alone
BESS installations.

Table 2 BESS Use Cases and Remuneration Options by Market Structure Scenario

Use Case/Application Remuneration Option Comment

Frequency and
Voltage Control

Non- Single  Full
market Buyer Market
Only the system operator has demand for frequency & voltage
\/ \/ services, therefore system operator has to procure service (single
buyer) or provision is mandated (non-market)
Can also be required via grid connection code or power purchase

VRE Ramp Control ‘/ ‘/ \/ agreement
VRE Forecast Error \/ \/ \/
Correction Can be required implicitly via power purchase agreement

\/ \/ \/ Market based remuneration based on capturing very high energy
Firm Capacity prices during periods of scarcity
VRE Generation \/ \/ \/ Can be incentivised in single buyer model via time -based electricity
Time Shift pricing in PPAs
Black Start v v No market demand for such services
Uninterruptible \/ \/ Customer-side option paid by customer; a market where customers
Power Supply can generally choose from multiple providers
VRE Self-
Consumption \/ Customer side option, electricity and grid tariffs crucial for
Optimization determining economic viability

\/ \/ Explicit demand response via single buyer model, implicit demand

Demand Response response via market-based model
Time of Use J Customer side option, electricity and grid tariffs crucial for
optimization determining economic viability
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Customer side option, grid tariffs crucial for determining economic

Network Charge \/
viability

Reduction
Backup Power /
Micro Grid Islanding

AN

Customer side option, paid by customer(s)

Grid Congestion N4 J No market demand for such services. Only system
Relief operator has demand for such a service

T&D \/ \/ No market demand for such services. Only grid owners / planners
Deferral have demand for this option

Source: (ESMAP, 2020)

OVERCOMING NON-TECHNICAL BARRIERS

A number of countries and electricity markets have found ways to overcome various barriers
to BESS as discussed ANNEX 1: Case Studies. Table 3 discusses some mitigation approaches
and best practices to address common non-technical barriers.

Table 3 Mitigation Approach for Overcoming Common BESS Barriers

Category Common Mitigation Approaches
Policy support and Integrate BESS into national planning objectives on investment and energy plans (e.g., Integrated
strategy Resource Plans) to help create an enabling environment for the integration of BESS technologies.

Enabling competitive participation of BESS in the market helps reduce the need for direct financial
incentives for the industry.

Permitting & Streamlined permitting processes and consistency with permitting regulations at the national and
Licenses regional/municipal level can reduce complexity and time-required to obtain approvals for BESS
projects.

Electricity Markets  Implementation of an efficient market structure and an independent grid system operator with a
mandate to facilitate the integration of BESS through fair market rules that enable compensation for
the value they add to the grid (e.g. energy, capacity, ancillary services).

Ancillary and grid Market based and technology neutral compensation for ancillary services improves the business case

management for BESS technologies which can provide system security and stability benefits for the grid if given
services the right incentive.
Grid Codes Harmonised grid code rules which facilitate access for BESS and renewable energy technologies at

both the transmission and distribution level, with clear framework to verify compliance with rules.

Taxes, surcharges, Creating an enabling institutional framework for BESS that provides a level playing field for storage

and levies projects in the market. Potentially offer tax incentives to invest in early adoption of BESS by customers
and developers to stimulate market uptake.

Network Operator Implement clear national rules and regulations on the network operator’s authority to incentivise, own

Involvement and operate BESS infrastructure in order to enable inclusive investment in BESS technologies by
developers and customers.

Definitions and Developing a technology neutral legal definition for storage helps enable fair market access for both

Standards existing and emerging BESS technologies. Likewise, BESS specific standards and guidelines help

ensure reliable performance and safe operation.

Remuneration and Establish a tariff framework that fairly compensates BESS for various grid services and use cases it

Tariffs can provide to the electricity grid. Unbundled tariffs help enable cost reflective charges and
compensation for the value of distributed energy resources like BESS and renewable energy
technologies.

Sources: (EU Comission, 2020), (ESMAP, 2020)

Considering the large number of potential non-technical barriers for BESS and unique
characteristics of various electricity markets, a comprehensive national regulatory
framework for storage that provides specific guidance to the industry can help provide
clarity for the industry. Likewise, modifying electricity sector legislation or sector strategies
to provide enabling guidance for BESS, and reviewing the legal framework for storage can go
a long way to overcome some of the common non-technical barriers unique to each market.
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In summary, BESS requires the following support to enable the long-term sustainability of
the BESS industry:
e adequate grid tariffs and levies to compensate for the value add to the electricity
market
e non-discriminatory access to all electricity markets and eventually capacity
mechanisms
e a stable regulatory framework that reflects the long-term lifetime of storage assets
(EU Comission, 2020)

The World Bank has also established a set of procurement guidelines with a focus on battery
electricity storage in its 2020 publication that provides further best practices on structuring
these projects. (World Bank, 2020)

INVESTMENT BARRIERS AND POSSIBLE PATHS TO MARKET
DEVELOPMENT

While regulatory barriers are often discussed separately, they directly influence investment
challenges associated with BESS projects. As previously discussed, the financial performance
of BESS business models depends on the market design and enabling regulatory framework.
For example, value stacking is critical to the profitability of BESS investments and electricity
markets that restrict BESS participation to a narrow range of grid services limit the value
proposition of BESS and increase project risks. Riskier projects are associated with higher
financing costs from commercial banks and reduce project bankability limiting wide-scale
adoption of BESS projects.

BARRIERS FOR INVESTMENT IN AFRICA
The barriers for investment in energy storage infrastructure align with many of the common
barriers for other infrastructure projects in Africa such as:

e Scarcity of well-structured bankable projects

e Lack of appropriate financing vehicles and instruments

e Deal and ticket sizes are often too small to match financier requirements
¢ Information and knowledge gap

e Regulatory barriers

e Inappropriate risk transfer

e Absence of a market for infrastructure assets and currency risks

e Country and political risks

e Absence of financial risk mitigation instruments (PIDA, 2021)

In addition, specific financing challenges for the energy sector in Africa often stem from the
market structure and creditworthiness of the local utility that may be unable to implement
cost reflective tariffs due to regulatory constraints or affordability concerns of rate payers.
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This limits the ability of the utility to raise financing and sign PPAs with developers in some
cases if they aren’t considered creditworthy by financiers. A number of common challenges
specific to BESS and renewable energy in Africa include:

e High upfront costs of the technology

¢ Financial constraints of local utilities and consumers, which prevent adoption of BESS
even when they provide longer-term financial savings

e The limited value of BESS under current electricity market regulation, limiting
compensation for ancillary services which limits the bankability of projects

e Lack of experience and local case studies

e Once-off power purchase agreements (PPAs) without regulatory and market reform

¢ Inefficient tendering processes and breach of contracts

e Monopolistic market structures and vested interests in established business models

¢ Inability to raise tariffs to cover costs (WEF, 2021) (IRENA, 2020)

FINANCING OPTIONS FOR BESS IN AFRICA

The financing options and common sources of funding for BESS infrastructure projects also
align with other energy infrastructure projects on the continent. Table 4 summarizes
common sources of financing for energy infrastructure in Africa.

Table 4 Financing Options for Infrastructure including BESS in Africa

Financing Mechanism Project Type Country Characteristics ~ Key Stakeholders

Public Sector Financing

Public Financing National Priority Projects Non budget-constrained National Governments, Sovereign
Options governments Wealth Funds & other public funds
Contributions from All All National Governments

Central Banks

Multilateral Development Banks (MDB), Development Finance Institutions (DFIs) & Official Development Assistance

(ODA) financing
Blended Finance Concessional conditions Middle Income Countries ~ MDBs, DFIs & Private Sector
required to attract investors
Green Financing Significant environmental All MDBs & Governments
benefits expected
Guarantees & de-risking  Uncertainty of project- High-Risk Countries MDBs & DFIs (& potentially private
mechanisms specific aspects (e.g. sector)
demand levels)
Resource Financed Particularly suited for Resource-rich countries National Governments, Bilateral
Infrastructure greenfield Projects ODA & Private Sector
Infrastructure Asset- All All MDBs & DFls
Backed Securities
Multi-bi Assistance All All countries MDBs, DFIs & bilateral ODA

Mechanisms

Private Sector Financing & Capital Markets
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Project Bonds Identified revenue streams Countries with enabled National Governments & Private

Capital Markets Sector
Public Private Commercial attractiveness Enabled PPP legal National Governments & Private
Partnerships & revenue stream framework Sector
Private Risk Mitigation High-Risk projects High-Risk countries MDBs, DFIs, National Governments
Mechanisms & Private Sector
Crowdfunding Projects with positive social ~ Countries with regulated Private Investors
Mechanisms impact framework
Commercial Bank Loans  All Low-risk countries Private Sector
Infrastructure Funds Commercial interest Low-risk countries Private Sector

projects
Sources: (PIDA, 2021)

Table 4 also lists a number of the key stakeholders involved in traditional infrastructure
finance in Africa. In particular, enabling finance from the Private Sector is critical to achieve
the substantial investment goals for Renewable Energy and BESS projects in the coming
years in Africa. Moreover, Commercial banks in Africa are also working to unlock the full
potential of private sector investment and address common challenges associated with
renewable energy projects integrated with BESS, such as:

e Revenue diversity and certainty of payment

e Creditworthiness of utility off-taker

e Technology bankability especially for emerging BESS equipment

¢ C(reditworthy performance guarantees and warranties

e Construction and operation risk (Nedbank, 2022)

OVERCOMING FINANCIAL BARRIERS

While a broad scope of barriers for financing BESS projects in Africa exists, many of these
can be overcome with updates to national regulatory and institutional frameworks.
Likewise, as the growth in renewable energy projects continues, the demand for efficient
integration of BESS technologies is also expected to grow and the perceived risks from
lenders for this new industry will likely decrease.

Addressing market and regulatory barriers has the potential to unlock a large amount of
financing in the private sector and create an opportunity to accelerate growth of the battery
market in Africa. In particular, some best practices have begun to emerge to stimulate
growth in the BESS industry such as:

¢ Designing electricity market regulation and grid policies to recognize and renumerate
the value of battery storage

e Lowering the high upfront costs associated with BESS by providing financial support
or potential subsidies to projects and consumers that install clean energy solutions
with storage
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e Help lower BESS equipment costs by removing import tariffs and adopting
international standards/warranty best practices

e Over the longer-term, support R&D on battery technologies better suited to African
operating conditions and local price points (WEF, 2021)

While subsidies and tax breaks have worked in some markets to lower upfront costs of BESS
and stimulate growth, a higher priority is often placed on regulatory reform which costs local
government less to implement and has been proven to enable the longer-term growth in the
industry.

TECHNICAL BARRIERS TO BESS ADOPTION

The technical barriers for BESS overlap with the non-technical barriers to some extent with
the most common technical barriers listed and discussed in more detail below:

e Performance Degradation

e Low-Quality Equipment and Installation

e Technical Understanding of Use Cases and Applications
e Lack of Clear Interconnection Rules

e Inadequate Requirements for Safety

e Inconsistent Technical Standards

¢ End-of-Life Management for BESS Equipment

Performance Degradation. One potential technical barrier to greater adoption of BESS is
performance degradation. This refers to the processes and mechanisms that can affect
system performance over its lifetime. While degradation can occur in any energy asset, it can
result in performance reductions across a wide variety of battery chemistries, especially
those that are new, relatively untested, and being applied at expanded scale under real-world
conditions. Battery chemistries that may be subject to performance degradation include
lithium-ion, lithium-sulfur, flow, and solid-state. Scientists and engineers are still working to
understand the underlying causes of degradation, as well as the specific conditions most
likely to cause it. The rate of degradation for BESS depends on several factors, including the
operating temperature, the timescale and duration of operation (i.e., load profile), and
charging and discharging patterns. As BESS technologies mature and improve, and as
developers and owners gain real-world implementation experience, degradation is likely to
decrease. As this occurs over time, the effect is likely to be extended BESS service life,
improved system economics, longer system warranties, and decreased environmental
impacts associated with raw material extraction and manufacturing. While degradation
remains an issue for certain technologies, manufacturers, and markets, the majority of
lithium-ion BESS currently being deployed today at grid-scale lasts at least 10 years with
only a minor decrease in performance (approx. 20% capacity loss after 10 years). (Edge,
2021)
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Low-Quality Equipment and Installation. Other technical barriers to greater BESS
adoption include the use of uncertified, low-quality BESS equipment - e.g., cables, wires,
inverters, brackets - as well as poor installation of this equipment and the battery itself.
Inferior BESS equipment and failure to adhere to quality installation procedures can impede
the adoption and proliferation of batteries in emerging markets, and result in service calls
from electricity customers, revenue reduction for developers and owners, and operational,
reliability, and safety issues across power grids. If equipment and installation concerns
become pervasive in a given utility territory or market, investor and developer confidence
may decline and slow the growth of grid-connected BESS even further. To address this
barrier, utility regulators, local officials, and industry stakeholders can establish quality-
assurance guidelines aimed at ensuring minimum standards for key equipment and
procedures for quality installation. (National Renewable Energy Lab and U.S. Agency for
International Development, 2021)

Limited Experience Quantifying BESS Value. A separate technical barrier is the lack of
familiarity and experience quantifying the full value that BESS provides. This barrier is the
result of limited regulatory frameworks and guidance to incentivize BESS applications and
use cases, inclusive of grid services that can be provided across transmission, distribution,
and generation applications. Challenges quantifying BESS value also stem from the fact that
grid-connected - as well as behind the meter - storage can result in an abundance of services
and benefits. For example, one recent study identified 13 distinct services provided by
storage projects (both grid-tied and behind the meter). In addition to the lack of experience
quantifying BESS value, a related technical barrier is difficulty attributing system- or
economy-wide benefits to individual BESS projects, as well a lack of regulatory mechanisms
for compensating BESS providers on the basis of this value. The importance of these barriers
becomes apparent when considering the widely shared industry view that future BESS
growth is tied to developing better metrics for measuring and compensating providers for
the full range of benefits. The lack of clarity around estimating BESS value therefore has the
potential to limit investor confidence and market certainty, and cause market participants
to linger in a “demo” or “pilot” stage. (Deloitte Center for Energy Solutions, 2018)

End-of-Life Management of BESS Equipment. BESS is experiencing a period of rapid
deployment growth across the world, and even in the midst of economic downturns, analysts
indicate that this trend is poised to continue (due to increasingly attractive economics and
the value storage provides from multiple grid services, as noted above). While many
developers and owners are gaining experience deploying and operating grid-connected
BESS, few have yet to manage such equipment at the end of its useful life. Furthermore, few
jurisdictions, utilities, and project owners have adopted systematic protocols or procedures
for addressing end-of-life disposition. Fortunately, for the majority of grid-connected BESS
projects, the end of life can be considered a planning decision versus an unexpected event or
sudden equipment failure. In the absence of catastrophic failure, owners generally have
discretion on when to remove a BESS system from service. As batteries degrade over time,
they may be less useful for their originally intended purpose, but remain valuable for other
applications. By extending the effective lifetime of a durable asset, projects reduce both
virgin material input requirements and waste streams. For example, back-up power systems
or batteries coupled with solar to power remote irrigation systems may not require the same
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performance as grid-connected systems. However, once a used battery is removed from
service and diverted toward end-of-life management, regulatory guidance and requirements
for handling potentially hazardous BESS equipment is often lacking. In such jurisdictions,
there are likely few requirements for recordkeeping, labeling, and storage methods aimed at
keeping material out of the environment via recycling and disposal. (Energy Storage
Association, 2020)

Lack of Clear Interconnection Rules. While many countries and sub-national jurisdictions
have established interconnection requirements for solar, far fewer have adopted similar
specifications for BESS. Developers as well as utilities and other owners in these service
territories are likely to face uncertainty as they plan for, build, and connect BESS to the grid.
This lack of clarity around interconnection has the effect of extending project timelines,
increasing costs, and even deterring adoption in certain markets. To address this barrier,
stakeholders can begin by studying the interconnection experience of their peers in more
mature markets. One lesson learned is that storage-specific interconnection rules are
needed, due to certain characteristics that distinguish BESS from solar and other distributed
energy resources (DERs). For example, BESS systems act as both electricity off-takers and
generators, with the capability to control when energy is discharged to the system. In
emerging markets that lack clear interconnection rules, regulators can work with
developers, utilities, and other project owners to provide necessary guidance and
clarification. Doing so is likely to reduce unnecessary interconnection upgrades, minimize
costs, and lay the foundation for near- and long-term market growth. (Interstate Renewable
Energy Council, 2020)

Inadequate Requirements for Safety. As BESS expands into new markets, a key technical
barrier in certain locations is the lack of adequate and complete technical specifications for
safety. Regulators and other officials in these jurisdictions can learn from well-publicized
safety incidents and work to ensure that such safety codes and standards continuously
evolve to keep up with rapidly-changing BESS technology. Until this occurs, BESS developers,
utilities, and others seeking to deploy their systems - and provide regulators with
assurances that they are safe to operate - may face challenges, delays, and cost overruns
when applying outdated technical specifications. In certain cases, concerns about the
operational safety of large storage systems - especially regarding potential fire hazards in
urban areas or in proximity to substations and other grid - may result in pushback from local
officials, fire departments, and other parties who object to BESS deployment on certain sites.
Inadequate requirements for safety also likely mean that local officials and emergency
responders, along with BESS installers, insurers, and others may not have a complete
understanding of the associated hazards. They are also unlikely to be familiar with best
practices for addressing these hazards, such as the appropriate fire protection measures.
(U.S. Government Accountability Office, 2018)

Inconsistent Technical Standards. A related barrier to greater adoption of grid-connected
BESS is the lack of consistent technical standards - whether for interconnection, safety, or
other factors - that project developers and owners must address as they operate across
markets. This patchwork of inconsistent, confusing, or incomplete technical standards is
especially prevalent in countries or regions with limited BESS integration, to-date. In these
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cases, BESS developers must contend not only with diverse technical standards, but also with
varied and complex administrative processes and policies for resolving problems. This can
add complexity, time to completion, and costs throughout the value chain, which can have
the effect of limiting new BESS deployment. Amongst DERs, the lack of consistent technical
standards is particularly challenging to BESS because of “balance of charge” specifications,
which regulate charge-and-discharge cycles and ensure that battery units are not damaged
as a result of discharging beyond acceptable limits. Standards that are up-to-date and
consistent with engineering best practices can also ensure that system operators have
visibility into real-time capacity availability across all BESS sites and for all battery
technologies. (Deloitte Center for Energy Solutions, 2018)

ADDRESSING THE TECHNICAL BARRIERS TO BESS

Taking steps to address the above barriers will give BESS developers, utilities, government
officials, and other stakeholders the confidence to move forward with regulatory
frameworks and investments that are conducive to expanding grid-connected battery
markets in Africa. The approaches necessary for overcoming these barriers vary on a case-
by-case basis, but in general are similar to the steps taken to address issues hindering the
solar photovoltaic and wind markets in recent decades. Such steps include advancing
scientific research, regulatory development, education, capacity building, stakeholder
engagement, pilot projects, and more.

Related to the barrier of performance degradation, a key opportunity is for scientists and
engineers - in Africa and elsewhere - to maintain their research efforts to understand the
underlying causes of degradation, as well as the specific conditions most likely to cause it.
To address barriers related to product and installation quality (as described above), utility
regulators, local officials, and industry stakeholders can establish quality-assurance
guidelines that align with international best practices, develop or adopt international
minimum standards for specific pieces of equipment, and require certain procedures for
quality installation.

When it comes to updating interconnection standards in markets that lack clear rules,
regulators can work with developers, utilities, and other project owners to provide
necessary guidance and clarification. They can look to leading markets in other parts of the
world, as well as to international standard-setting bodies, for up-to-date protocols that are
consistent with engineering best practices. In the case of safety standards, similar standard-
setting steps are appropriate. This includes engaging stakeholders in a process for
identifying opportunities to learn from code officials in other jurisdictions, while making
appropriate modifications based on local circumstances. Key stakeholders necessary for
ensuring safety typically include local officials, emergency responders, BESS installers,
insurers, investors, and other parties that need to understand and respond appropriately to
the associated risks.
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Aside from updating and adopting applicable codes and standards, more research, education,
and capacity building needs to be done to develop metrics and quantification protocols for
measuring the full value of BESS investments. This can provide the basis for establishing a
system for compensating owners according to the range of benefits that BESS provides to
the electricity system and its customers. For issues related to end-of-life management,
jurisdictions and system operators should prioritize the development and adoption of
appropriate guidelines and standards aimed at ensuring safety, extending useful life, and
steering project owners to appropriate decisions for recycling, upcycling, and safe disposal.

Taken together, these steps aimed at overcoming barriers to greater adoption of grid-
connected BESS will support local officials working to establish regulatory frameworks, spur
investor confidence, and ultimately help developers, utilities, and system owners move past
the “demo” or “pilot” stage to transform the market for grid-connected battery systems.

FURTHER STAKEHOLDER CONSULTATION

The primary stakeholder consultation phase of the project will take place in the next phase
of the project (Phase 4) with the intent to validate findings to date on regulatory challenges,
investment barriers, and technical issues from this report. The stakeholder consultation will
also collect additional first-hand research required and identify potential solutions to these
barriers through interviews and a survey that’s already been distributed to the Power Pools.
As much as possible, the consultations will be synchronized with the other SSSs.
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ANNEX |: CASE STUDIES

NAMIBIA

In 2017, Namibia updated its National Energy and Renewable Energy Policies to align with
its climate change commitments (e.g., NDCs, other national development goals) and address
the growing demand for clean energy and BESS technologies in the country. The policies
established goals for better integration of energy storage technologies into the country’s
electricity system and guidance for energy storage solutions of all sizes such as:

e C(reate relevant provisions in the country’s legal, regulatory and tariff framework to
enable the use of both large and small-scale energy storage technologies

e Ensure the design of new generation, transmission and distribution infrastructure
accommodates the integration of energy storage systems

e Provide equal opportunity for energy storage solutions, by amending or developing
relevant codes to account for energy storage. The Regulator shall also consider tariff
signals that aim to fairly compensate the customer and incentivize storage solutions
when and where it will be most useful on the existing electricity network.

e Strengthen the management and planning of energy access programs in low-income
and rural areas (both on and off-grid). (Namibia's MME, 2017)

Namibia also went on to implement these and other policy goals through legislation and
enabling regulations to modify rules for its electricity market structure that would further
enable renewable energy and BESS projects in the country. In 2019, Namibia began a phased
approach to implementing a Modified Single Buyer (MSB) market structure over time which
would enable growth in renewable energy and BESS sectors along with the following
features:

1) New trading arrangements allow for bilateral transactions between Contestable
Customers and Eligible Sellers including Generators, Exporters, Traders and in the
future Importers

2) From September 2019, Contestable Customers will be able to purchase up to 30% of
their consumption from Eligible Sellers

3) Eligible Generators selling to Contestable Customers will be able to self-dispatch

4) The MSB is a step by Namibia towards greater competition and choice in the
electricity industry

5) To ensure an orderly transition from the current market, a phased approach is
proposed to increase the number of Contestable Customers and the percentage of
contestable purchases

6) New products and services, such as Reliability Services, Balancing Services and
Energy Banking Services will be offered by the national utility

7) Revised Tariff structures to support these new opportunities and to allow the
national utility to recover the costs associated with all of its services
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8) Changes in market operations and administration responsibilities to manage the new
structure

9) Updated regulatory instruments and rules to guide market participants (Namibian
MME, 2019)

Namibia will implement Phase 1b of the MSB from July 2021-June 2026, which will increase
the number of Contestable Customers by allowing for both transmission and distribution
connected customers >1MVA to buy electricity from IPPs. Phase 2 of the MSB will further
expand the number of contestable customers as determined by the regulator in July 2026.
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Figure | - Namibia’s Modified Single Buyer Electricity Market Phase |b Trading Arrangements

The changes to policy and subsequent legislation and regulations have allowed for recent
growth in Namibia’s Renewable Energy and BESS sectors, and are helping to reach its goal
to become a net exporter of energy to the Southern African Power Pool.

NEW YORK, USA
New York has begun transitioning to a new Value of Distributed Energy Resources tariff

(VDER) to replace the net metering tariff it first implemented back in 1997. Distributed
generation projects connected prior to March 2017 will continue to be compensated through
previous net metering rates while the new tariff methodology will apply to new installations
as well as old installations where customers choose the new tariff. The VDER accounts for
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BESS technologies and uses a net billing structure to compensates the customer at a rate that
reflects the value of energy resource including benefits such as capacity, demand reduction,
energy, environmental, and locational system relief.

Table 5 New York Value of Distributed Energy Resources Tariff Components

Benefit Theoretical Value

Capacity The value of the utility’s avoided purchases of installed capacity on the wholesale market
Demand reduction The value of the reduction in the distribution utility’s peak demand

Energy Avoided costs from utility energy procurement on the wholesale market

Environmental The value of avoided utility costs to comply with clean energy mandates

Locational system The value of distributed energy resources on sections of the grid in greatest need of

relief distributed generation

Source: (O’Shaughnessya & Ardanib, 2020)

The seven major utilities in the state have varying rates primarily due to differences in how
demand reduction and locational system relief credits are calculated, which results in
variable customer tariffs based on location in the state as shown in Figure 2 (0’Shaughnessya
& Ardanib, 2020).
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Figure 2 - lllustrative VDER tariffs in different utility service territories in New York

While the regulator in New York provided direction to the utilities that it should compensate
customers for the full value of distributed generation installed by the customer, the utilities
have expressed concerns with practical implementation and complexity of these tariffs due
to lack of data or modelling of these costs to date. Likewise, some of these benefits like
demand reduction have had to overcome design and communication challenges that allow
customers to understand and react to the tariffs to reduce electricity costs (O’Shaughnessya
& Ardanib, 2020). The experience in New York highlights the need to balance the theoretical
and practical trade-offs when designing tariffs for renewable energy and BESS technologies.
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