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EXECUTIVE SUMMARY

During the last decade, the Energy Regulation Board (ERB) has routinely received, analysed,
and published Power Quality (PQ) performance data on a quarterly basis. This was done
under the previous Power Quality Management System (PQMS) and associated PQ Directives
issued to Licensees.

Following the development and subsequent review of the Power Quality and Reliability
Standards (ZS 387 Parts 1—4), and the establishment of power quality benchmarks for the
Zambian power system through a dedicated study, the ERB, in collaboration with key
stakeholders, has revised the Power Quality Management System (PQMS). This revised
Framework establishes a long-term mechanism to continuously monitor the PQ performance
of the Zambian grid and drive its improvement over time. The PQMS provides the framework
for the implementation of new Power Quality Directives.

The PQMS defines the rights and responsibilities of all stakeholders in the Electricity Supply
Industry (ESI), including licensees, customers, and equipment suppliers. Its primary aims are
to provide:

i. A mechanism to ensure customers are correctly informed of their rights and
obligations concerning the power quality supplied by their utilities.

ii. A process to ensure appropriate power quality performance information is made
available through measurement, data management, and statistical analysis.

iii. Accessible complaints resolution mechanisms, ensuring workable procedures are in
place to resolve customer power quality concerns.

iv. A framework to ensure the long-term sustainability of the ESI with regard to power
quality.
V. A balanced approach to ensuring the interests of licensees and their customers

concerning power quality and reliability of supply.

To enforce the technical requirements for power quality and reliability of electricity supply, a
set of Power Quality Directives (PQDs) has been generated for implementation by all
Licensees. These directives order licensees to establish a power quality management system.
This system will ensure that power quality parameters at Points of Common Coupling (PCC)
and other network interface points are monitored, measured, recorded, and analysed. This
data will be used for future system improvements and potential resolution of customer
complaints. The main objective of these PQ Directives is to compel all licensees to adopt a
uniform methodology and guidelines for measuring Power Quality and Reliability (PQR)
parameters in the Zambian ESI.

The following directives are hereby issued for all licensees in the Electricity Supply Industry:
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DIRECTIVE I:

DIRECTIVE 2:

DIRECTIVE 3:

DIRECTIVE 4:

DIRECTIVE 5:

DIRECTIVE 6:

DIRECTIVE 7:

All Licensees shall install Power Quality Recorders, or suitable devices
of an acceptable class capable of meeting PQ Standard Requirements,
at sufficient locations in their electrical networks to adequately
characterize and report system performance as prescribed in ZS 387.

All Licensees shall compile and submit reports to the ERB relating to
power quality and reliability of supply on a quarterly and annual basis.
Any Licensee unable to report as required shall advise the ERB in
writing of their circumstances as soon as they become aware of their
inability to comply. The ERB may, at its discretion, exempt Licensees
from some reporting requirements upon receiving a properly
motivated written application in good time before reports are due.

All Licensees shall maintain the necessary records to produce annual
statistics as per the ZS 387 standard reporting format and shall report
annually to the ERB, including an analysis of the performance during the
year under review. Licensees shall also make PQ performance deviation
statistics available to the ERB on a quarterly basis. Upon request by
potential or existing customers, Licensees shall make PQ statistics
available for a specific site.

All Licensees shall manage the PQ performance metrics of their
respective networks. Licensees are expected to establish a formal
annual review process to assess performance for the year, identify areas
of concern, and determine appropriate corrective action. The results
of this review process shall be reported to the ERB as prescribed in ZS
387.

All Licensees shall use power quality monitoring instruments that are
compliant with ZS 387 (as a minimum). The licensee shall ensure these
instruments are equipped with flexible communication options that
allow for easy remote access.

All Licensees responsible for generation, transmission, distribution,
supply, or trade of electricity must include PQ performance
considerations in their contractual relationships with one another and
their customers. This must be done with respect to power quality and
reliability of supply, based on the requirements of ZS 387.

Licensees shall monitor power quality and reliability at the Point of
Common Coupling and any other interface points within the network.
Licensees and their Customers shall collaborate in drawing up
appropriate operational procedures to facilitate this monitoring and



DIRECTIVE 8:

DIRECTIVE 9:

DIRECTIVE 10:

reporting. It is further expected that the minimum Power Quality and
Reliability (PQR) parameters stipulated in ZS 387 are maintained at the
point of supply to customers.

Where PQ-related complaints arise, the customer and the licensee shall
make efforts to resolve the complaint before referring the matter to
the ERB. Where a complaint is referred to the ERB, the ERB shall

resolve the matter using its own specified procedures.

Licensees shall ensure all contracts with new grid customers, or revised
contracts with existing customers, include the appropriate power
quality and reliability provisions as stipulated in this Power Quality
Directive (PQD).

All licensed Generators utilizing Variable Renewable Energy Sources
(VRES) with a capacity above 5MW shall ensure that the appropriate
power quality and reliability parameters stipulated in Table I, Part 2 of
ZS 387 are measured, including harmonics.



l. INTRODUCTION

I.1 Overview

Global concern with power quality (PQ) is increasing, driven by the penetration of variable
renewable energy sources (VRES) intended to meet energy demands and decarbonization
targets. Power quality disturbances are found to be more predominant with VRES penetration
due to their variable outputs and the power electronic converters used for grid interface.
There is a need to recognize and mitigate these PQ disturbances to supply clean power to
the consumer.

PQ disturbances can be defined as any deviation in voltage, current, or frequency from
acceptable ranges, which may result in mal-operation or failure of sensitive electrical
equipment. Significant PQ issues include voltage sags (dips), voltage swells, voltage spikes,
voltage fluctuations, harmonic distortion, voltage unbalance, over-voltage, under-voltage,
power frequency variations, and very short or long interruptions. The integration of
renewable energy into the utility grid can further worsen PQ due to the unpredictable nature
of RE sources and the inverter-based interfaces used for network connection.

Power quality management is an important aspect of managing risk in the Electricity Supply
Industry (ESI). The effectiveness of any power quality management program is determined by
the degree to which the licensee and their customers collaboratively approach power quality
issues. The assumptions upon which utilities base their programs will have a significant effect
on the costs involved and the performance levels attained.

Through this consultation paper, the ERB aims to:
i. Define a framework for power quality management in the Zambian ESI.
ii. Specify the role of the ERB in regulating Power Quality.
iii. Define the requirements, responsibilities, and obligations of the licensees.
iv. Specify the requirements, rights, and responsibilities of customers.
v. Highlight the specific future actions required to support this framework.

By defining this framework, the assumptions on which power quality management programs
are based shall be transparent to all stakeholders.

1.2  Aims of the Power Quality Management System

The aims of the Power Quality Management System (PQMS) are as follows:

i. To establish mechanisms ensuring customers are correctly informed of their rights
and obligations regarding the quality of power supplied by their utilities.

ii. To establish accessible complaints resolution mechanisms and ensure workable
procedures are in place to resolve customer power quality concerns.



Vi.

vii.

2.1

To establish a broader technical and legal framework for resolving PQ disputes.

To identify appropriate standards and codes of practice on power quality that need to
be developed or reviewed in conformance with Industry Best Practices.

To ensure the long-term sustainability of the ESI regarding power quality.

To ensure appropriate power quality performance information is made available
through measurement, data management, statistical analysis, and reporting.

To ensure the interests of licensees and their customers are balanced.

POWER QUALITY MANAGEMENT SYSTEM - REGULATORY
FRAMEWORK

PQMS Requirements

The licensee shall establish a PQMS based on the components provided for in this framework,
as follows:

2.1.1

2.1.2

Standards, regulations, technical guidelines, codes of practices and PQ
directive

These will form the basis upon which the ERB reviews licensee performance. On a
quarterly basis, licensees will submit a self-assessed report of their network
performance to the ERB.

A defined procedure for interaction between a licensee and its customers

A minimum requirement for interaction on power quality issues is that the following
is communicated:

Network type / design philosophy: A basic description of the type of network the

customer will be connected to and the specific PQ parameters that may be experienced in
that portion of the network.

Indicative levels of quality to be received: Based on the specific network or

network type and historical or benchmarked performance data.

Customer responsibilities with regard to emission (pollution) levels: For

large customers, these are specified in ZS 387 and for small customers, they are generic.

iv.

Customer responsibilities with regard to immunity: Based on the type of

customer and the network quality levels, customers should consider what countermeasures
need to be implemented.



v.  The complaints procedure: The process for dealing with power quality complaints,
including who to contact and how issues are escalated to the ERB.

The detail and specific nature of the above information will depend on the type of customer
category. For large customers, measured historical performance is appropriate. For small
customers, indicative and characteristic values for the type of network and supply area are
appropriate.

2.2 Transmission Licensee’s Responsibilities

A Transmission licensee is an entity licensed by ERB to own and maintain transmission
equipment.

2.2.1 Responsibility for Power Quality Performance

The Transmission Licensees shall be responsible for the power quality delivered to all
customers at every point of supply.

The Transmission Licensees shall further be responsible for managing the voltage pollution
contributed by any Transmission customer at the point of common coupling or any other
interface points within the network. The preferred method of managing this aspect will be
through power supply contracts containing power quality provisions. Where such contracts
do not exist or cannot be immediately amended, the Transmission Licensees shall negotiate
solutions to power quality and voltage pollution issues with the customers in question.

The Transmission Licensee shall also be responsible for contracting appropriate power quality
provisions with Generators and other transmission energy suppliers, as may be appropriate
in Zambia from time to time.

2.2.2 Implementation of Power Quality Contracting

Transmission Licensees shall include appropriate power quality provisions in all new power
supply contracts. Such provisions shall deal with all power quality parameters covered in ZS
387.

Transmission Licensees shall also amend any existing power supply agreements at the earliest
possible opportunity to include appropriate power quality provisions, unless such contracts
already contain them.

Such contracts shall provide for:

i. Allowable voltage pollution level contribution by the customer, based on the
Transmission Licensee’s calculations in accordance ZS 387; and

ii. Typical interruption and dip performance (as defined in ZS 387) of the network at
the point of common coupling or any other interface points within the network,
should such information be available.



Where the Transmission Licensee fails to meet the standard parameters, it shall take
reasonable steps at its own costs to overcome the shortcomings. In terms of this framework,
it is a requirement that all new grid connections and all new or revised contracts shall include
the appropriate power quality clauses.

2.2.3 Implementation of Power Quality Measurements
2.2.3.1 Agreed Recorder Placements

Transmission Licensees shall install and maintain Power Quality (PQ) recorders, as stipulated
by ZS 387, at points of supply or points of connection.

2.2.3.2 Power Quality Databases

Transmission Licensees will maintain a PQ database which will receive measurement data from
all PQ instruments installed by the Transmission Licensee. The PQ data recorded and stored
shall comply with the specifications of ZS 387.

2.2.3.3 Data Management

Transmission Licensees will ensure that their PQ data is properly and professionally managed
to ensure consistency and data security.

2.3 Generator Licensee’s Responsibilities

A Generator licensee is an entity licensed by ERB to own and maintain generation equipment.
2.3.1 Responsibility for Quality of Supply Performance

Generator Licensees shall be responsible for the power quality delivered to all their customers
at every point of supply. The Power Producer must ensure that its Generating Unit’s
contribution to the negative sequence Voltage at the Point of Connection is less than 1%,
unless otherwise stated in the Connection Agreement or other form of agreement.

Generator Licensees shall further be responsible for managing the pollution contributed by
any Generator at the point of common coupling or any other interface points within the
network. The preferred method of managing this aspect will be through power supply
contracts containing power quality provisions. VWhere such contracts do not exist or cannot
be immediately amended, the Generator Licensees shall negotiate solutions to power quality
and voltage pollution issues with the customers in question.

The Generator Licensee shall also be responsible for contracting appropriate power quality
provisions with other energy suppliers, as may be appropriate in Zambia from time-to-time.

2.3.2 Implementation of Power Quality Contracting

Generator Licensees shall include appropriate power quality provisions in all new power

supply contracts. Such provisions shall deal with all power quality parameters covered in ZS
387.



Generator Licensees shall also amend any existing power supply contracts at the earliest
possible opportunity to include appropriate power quality provisions, unless such contracts
already contain such provisions.

Such contracts shall provide for:

iii. Allowable voltage pollution level contribution by the customer, based on the
Transmission Licensee’s calculations in accordance ZS 387; and

iv. Typical interruption and dip performance (as defined in ZS 387) of the network at
the point of common coupling or any other interface points within the network,
should such information be available.

Where the Generator Licensee fails to meet the standard parameters, it shall take reasonable
steps at its own costs to overcome the shortcomings. In terms of this framework, it is a
requirement that all new grid connections and all new or revised contracts shall include the
appropriate power quality clauses.

2.3.3 Implementation of Power Quality Measurements
2.3.3.1 Agreed Recorder Placements

Generator Licensees shall install and maintain Power Quality instruments, as stipulated by ZS
387, at points of supply or points of connection.

2.3.3.2 Power Quality Databases

Generator Licensees will maintain a Power Quality database which will receive measurement
data from all Power Quality instruments they install. The Power Quality data recorded and
stored shall comply with the specifications of the Power Quality and Reliability Standard ZS
387.

2.3.3.3 Data Management

Generator Licensees will ensure that their Power Quality data is properly and professionally
managed to ensure consistency and data security.

2.4 Distribution Licensees’ Responsibilities

A Distribution Licensee is an entity holding an electricity distribution license issued by the
ERB.

2.4.1 Responsibility for Power Quality Performance

The Distribution Licensee shall be responsible for the power quality delivered to all customers
at all respective Points of Common Coupling and any other interface points within the
network.

The Distribution Licensee shall further be responsible for managing the voltage pollution
contributed by any Distribution customer at the Point of Common Coupling and other
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interface points. The preferred method of managing this aspect will be through power supply
agreements containing power quality provisions. Where such contracts do not exist or cannot
be immediately amended, the Distribution Licensee shall negotiate solutions to power quality
and voltage pollution issues with the customers in question.

The Distribution Licensee shall also be responsible for managing the voltage pollution
contributed to the transmission system at any Point of Common Coupling and any other
interface points within the network. This should be done through an appropriate power
quality contract with the Transmission Licensee, guided by the Power Quality Standards.

For domestic and other small customers, individual contracting for power quality is not
practical. The Licensee should publish general power quality information applicable to small
customers and make such publications available to educate them regarding power quality and
the responsibilities of both the Licensee and the customer.

2.4.2 Implementation of Power Quality Measurements

The implementation of power quality (voltage quality and continuity) monitoring requires the
installation of Power Quality Recorders by the Licensee at strategic places, as guided by ZS
387.

2.4.2.1 Agreed Power Quality Instruments Placements

The Power Quality instruments will be purchased, installed and managed by Distribution
Licensees and placed according to site class defined by the ZS 387 (as a minimum requirement).

2.5 System Operator (SO) Licensee’s Responsibilities

A System Operator Licensee is an entity licensed by the ERB to operate the Interconnected
Power System.

2.5.1 Responsibility for Power Quality Performance

The SO shall determine the need for a User to fit power quality instrument(s) at a suitable
location at the User's Point of Connection. The SO may issue an instruction requiring any
Directly Connected User or DNSP to facilitate the TNSP's monitoring and testing, or to carry
out monitoring or testing of its interface power quality emissions at any time.

The SO shall ensure that, prior to energization, suitable modelling and calculations are
undertaken to demonstrate that the installation will not have a significant impact on the power
quality of the System, both at the point of compliance and at other points in the System.

The preferred methods for managing power quality include real-time monitoring and control,
balancing supply and demand, voltage and reactive power management, coordination and
communication, compliance and standards enforcement, proactive planning and forecasting,
and adoption of technology and innovation.

10



Where adequate contracts do not exist or cannot be immediately amended, the SO Licensee
shall negotiate solutions to power quality and voltage pollution issues with the customers in
question.

The SO Licensee shall also be responsible for regular reporting of power quality performance
to the ERB and other authorities

2.5.2 Implementation of Power Quality Contracting

The SO Licensee shall include appropriate power quality provisions in all new power supply
contracts. Such provisions shall deal with all power quality parameters covered in ZS 387.

The SO Licensee shall also amend any existing power supply contracts at the earliest possible
opportunity to include appropriate power quality provisions, unless such contracts already
contain them.

Such contracts shall provide for:

i. Allowable voltage pollution level contribution by the customer, based on the
Transmission Licensee's calculations in accordance with ZS 387.

ii. Typical interruption and dip performance (as defined in ZS 387) of the network at the
Point of Common Coupling and any other interface points within the network, should
such information be available.

In terms of this framework, it is a requirement that all new grid connections and all new or
revised contracts shall include the appropriate power quality clauses.

2.5.3 Implementation of Power Quality Measurements
2.5.3.1 Agreed Recorder Placements

The SO Licensees shall inspect and capture data from Power Quality instruments, as stipulated
by ZS 387, at points of supply or points of connection, and any other interface points within
the network.

2.5.3.2 Power Quality Databases

The SO Licensee will maintain a centralized Power Quality database which will receive
measurement data from all Power Quality instruments installed across the network. The
Power Quality data recorded and stored shall comply with the specifications of ZS 387.

2.5.3.3 Data Management

The SO Licensee will ensure that its Power Quality data is properly and professionally
managed to ensure consistency and data security.
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2.6 Supply Licensees’ Responsibilities

A Supply Licensee is an entity holding a valid electricity supply license issued by the ERB. The
supply license essentially covers the “retail” operation and, as such, is primarily concerned
with service quality.

2.6.1 Responsibility for Power Quality Performance

Power supply agreements between distribution/transmission licensees and end-use customers

are made under respective supply contracts. These contracts deal with both the "wires"

business and the "retail" business. Provisions relating to power quality under the "wires"
gtop quality

business have been addressed in the transmission and distribution licensee responsibility

sections.

This section deals with the service quality delivered to customers under the supply licenses.
The Supply Licensee is responsible for service quality (also referred to as commercial quality)
to the customer. This refers to the quality of interactions with customers (including potential
customers) as defined in the Electricity Supply - Quality of Consumer Service Standard (ZS
397) and includes:

i. Personal interaction at service centres or elsewhere.

ii. Telephonic interaction.

iii. Written interaction, including quoting, billing, and dealing with queries and
complaints.

It is expected that the contract between the end customer and the Supply Licensee shall
include provisions for power quality. Such provisions shall reflect the conditions for power
quality contained in the underlying "wires" contract.

2.7 Customer Rights and Responsibilities

As the impacts of power quality problems are a function of utility performance, customer
equipment sensitivity, and customer emissions, customers have certain basic rights and
responsibilities regarding power quality. These should be considered the starting point in the
licensee/customer relationship.

2.7.1 Customer Rights

i. Customers shall receive power at a level of voltage quality that is no worse than that
provided in ZS 387. Should this not be the case, the licensee is obliged to take
corrective action where such problems are identified.

ii. Customers have the right to complain according to the process defined in this
framework. Customers have the right to be clearly informed about the complaints
process, including the manner by which complaints are escalated to the ERB.

iii. Large customers have the right to the allocation of specific emission levels and to be
treated fairly when utilities calculate these levels. The techniques for undertaking these
calculations are outlined in ZS 387. Customers have the right to further negotiate
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these levels, based on the provisions in the standards. Should a compromise not be
reached between the customer and the licensee, the customer can have recourse to
the ERB.

iv. New and existing customers have the right to information on the power quality
performance at the site where their plant is to be located, where such information is
available.

2.7.2 Customer Responsibilities

i. Customers shall operate their equipment so as not to adversely affect other users.
ZS 387 shall be used as the standard for assessing the impact (pollution) that a
piece of equipment may have on the network.

ii. Voltage transients due to lightning or switching cannot be prevented by a licensee.
It is the customer's responsibility to ensure suitable surge protection is in place.

iii. For large customers, where specific emission (pollution) levels are not specified in
the contract with the supplier, customers shall design and operate their equipment
so as not to affect other users. In general, however, the allowed emission levels
will be calculated by utilities using the techniques listed in the standards.

iv. Customers should take all power quality parameters (including voltage dip and
interruption performance) into consideration when designing new installations.
This implies equipment tender specifications that call for power quality
performance information. Records of design choices should be kept, as these may
provide potential support for future complaints to the ERB.

2.8 Measurements and Reporting Procedures
2.8.1 General

The ERB will expect Licensees to compile and submit reports relating to power quality and
service. Any Licensee unable to report as required shall advise the ERB in writing of their
circumstances as soon as they become aware of their inability to comply.

The ERB may, at its discretion, exempt Licensees from some reporting requirements upon
receiving a properly motivated written application in good time before reports are due.

2.9.2 Power Quality Reporting

This framework requires all Licensees to submit quarterly and annual PQ reports in
compliance with ZS 387.

2.9.3 Data Access

i. The ERB shall have the right to request Licensees to provide extract copies of Power
Quality data collected by the Licensee.
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ii. A customer shall have the right to access Power Quality Data related to their
account(s) and supply data from meters at or close to their Point(s) of Common
Coupling and other network interface points.

2.9.4 Reporting Formats

The required reporting formats will be provided by the ERB to the Licensees. Sample formats
are provided in the annexures of ZS 387.

2.9.5 Publication of Annual Power Quality Statistics

The summary of Power Quality Statistical reports shall be published annually by the ERB.
Progress in terms of the plan laid out in the guidelines, including comparative power quality
performance statistics for the various utilities, shall also be published.

2.10 Complaints and Dispute handling

For transmission licensees and their customers, the complaints and dispute handling
procedure are outlined in the Grid code. For distribution licensees and their customers, the
following procedure shall apply:

2.10.1 Complaints Handling Procedure

It is important that all stakeholders in the ESI understand and adhere to a commonly agreed
procedure for dealing with complaints regarding Power Quality. The framework shall require
the ERB to do the following when handling complaints:

i. Define a clear process for escalating complaints of licensee power quality performance
to the Regulator.

ii. Define a clear process for handling, tracking the progress of, and post resolution
follow-up of complaints.

iii. Define a clear set of principles on which each complaint is considered.

This section introduces a standard complaint handling procedure which maps out
responsibilities and processes to be followed by the various stakeholders.
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Figure I: Power Quality Complaints Handling Procedure Overview
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2.10.1.1 Initial Complaint

i.  In case of a complaint, the customer should first address the complaint to the Licensee.
Complaints should preferably be lodged in writing, but the Licensee should also be
prepared to accept verbal complaints.

ii.  Upon receipt, the Licensee shall log the complaint and allocate a unique complaint
number, which is to be provided to the customer for reference. The Licensee shall
keep all documentation associated with the complaint filed under this reference
number for easy later retrieval. The Licensee shall retain records of complaints for a
period of at least two years.

iii. The Licensee shall advise the customer regarding the time required to respond
formally to the complaint.

iv.  The Licensee will then proceed to investigate the complaint as speedily as possible.
The results of the Licensee’s investigation and the proposed remedy (if any) should be
submitted to the customer in writing. For minor complaints, telephonic feedback is
acceptable, provided that the date of the feedback is logged by the Licensee.

v.  If the customer is satisfied and accepts the Licensee’s conclusions and/or proposed
remedy, the Licensee will implement the remedy which will resolve the complaint.
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vi.  Should the Customer not be satisfied, the customer may either revert to the Licensee
for another attempt to resolve the matter or refer the complaint to the ERB in writing.

2.10.1.2 Escalation of Complaints to the ERB

After at least one unsuccessful attempt to resolve a complaint directly with the Licensee, a
customer may escalate the complaint to the ERB for resolution.

The customer shall submit the complaint to the ERB in writing, stating the name of the
Licensee, the complaint sequence number issued by the Licensee, and as much detail and
supporting documentation as necessary for the ERB to gain a proper understanding of the
customer's perspective.

2.11 Enforcement or incentive mechanism for Power Quality improvement

The ERB shall establish an enforcement or incentive mechanism for PQ improvement through
the regulatory instruments in place. Where certain areas are not clearly addressed, the ERB
will review parts of the guidelines to incorporate areas of need and enhance the enforcement
mechanism.

An incentive mechanism shall be developed in the long term. Part of the awards may be
determined by complaints handled and the performance of the licensee. This shall form part
of the KPI framework, and performance in these areas will be used as a measure of the
licensee's overall performance.

3.THE ROLE OF THE ERB IN POWER QUALITY MANAGEMENT IN ZAMBIA

Having defined the regulatory objectives and framework, the ERB will be required to
undertake the following:
i. Standards Development and reviews.

ii. Monitor Power Quality Performance Reporting and develop report templates.

iii. Conduct PQ Audits and Analysis.

iv. Costing Power Quality Improvements.

V. Handle Complaints and disputes.

vi. Provide Communication procedures and be actively involved in awareness
programs.

3.1Standards development and reviews

In general, the ERB will regulate the ESI by reference to agreed Zambian Standards, where
such standards exist. Where these do not exist, the ERB will initiate their development with
the appropriate standards body. In some cases, the development/review of a national standard
is not appropriate. In these cases, the ERB will develop its own requirements through the
consultation process described in this directive.
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The ERB will, together with the Zambia Bureau of Standards (ZABS), initiate and champion
the development/review and maintenance of the standards identified by this directive. Where
processes are not in place to develop/review these standards, the ERB will initiate their
establishment with the relevant standards body.

The ERB will ensure relevant stakeholder involvement is maintained and that public access is
available in the development process. The ERB will facilitate the establishment of mechanisms
to ensure relevant stakeholder input is captured and processed.

The ERB will also from time-to- time benchmark local regulatory power quality standards
against international standards and, where appropriate, review locally developed standards.

3.2 Power Quality Performance Monitoring

The ERB will require a minimum level of annual performance reporting for the purposes of
benchmarking and analysing trends in the industry.

The ERB will:

i. Define power quality performance reporting requirements.

ii. Where appropriate, publish comparative and trended information (where
comparative figures are published, explanatory notes will be included).

iii. Provide the latest copies of submission formats.

iv. Institute a simple help system for dealing with queries on the reporting
requirements, and
V. Track and manage overdue submissions.

PQ Performance submissions and published statistics will be on an annual basis.
3.3 Audit and Analysis

The ERB will commission audits from time-to-time to verify and enhance:
i. The quality management system
ii. The quality of the data/information reported

iii. The appropriateness of the data reporting mechanisms.

These will be detailed in an audit plan, which will specify the level at which auditing will be

undertaken (i.e. an audit of utility’s audit systems or more detailed audits) Audits may be

triggered by:

i. The content of a published audit plan (e.g. in the case of quality management system,
standard information, and data reporting).

ii. A specific requirement for an audit (e.g. a request by customers for an independent
review of a licensee’s report on a major incident).
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The aim of the audit process is to improve the transparency and quality of the information
reported by licensees and to identify shortcomings that will require redress. Redress will be
taken by the ERB in accordance with its powers as defined in the Energy Regulation Act and
Electricity Act in cases where:

i. There is evidence of willful withholding or tampering with data.
ii. Shortcomings identified by the ERB are not addressed appropriately.

It is expected that the following areas will form part of the audit plan:

i. An audit of the implementation of quality management systems by licensees in terms
of this Directive

ii. An audit of the processing and handling of PQ complaints and claims

iii. An audit of the integrity of the reporting system (e.g. annual dip and interruption
performance figures and instrument placement).

Note: an internal audit process is generally a basic requirement of a quality management
system.

3.4 Costing Power Quality Improvements

The ERB will initiate and participate in the development of a methodology for costing
improvements to the power quality performance of licensee networks (e.g. i.e. separate
projects specifically defined by utilities for improving quality).

3.5 Complaints Handling

The ERB will define a clear set of principles and processes for handling complaints as guided
in this framework.

The ERB will act initially as a mediator when a complaint has been escalated due to lack of
resolution between the customer and the utility. Unless otherwise agreed, the ERB will act
as arbitrator should a mediated resolution not be achieved after meeting with the customer
and the licensee.

The grounds for a ruling by the ERB will be based on adherence to pre-defined technical
standards / guidelines and a continuously developing database of precedents. These
precedents will be formulated on the above principles, and through consultation with
stakeholders.

3.6 Communication
In terms of the power quality management framework in this directive, the ERB will:

i. Publish the rights and responsibilities of customers (including the manner and process
by which complaints should be referred to the ERB) and identify the roles of various
stakeholders in the management of power quality.

ii. Publish the mechanisms by which licensees will report to the ERB (standard
spreadsheets / formats).
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Vi.

Publish or reference educational material and useful information on power quality.
Publish advice on the application of Zambian power quality standards. Where
standards are under development, the ERB will publish status information.

Publish the results of public consultation processes.

Publish annual power quality statistics and progress under this Directive, including
comparative power quality performance statistics for various utilities.

To ensure accurate communication, the ERB's web site will be used for communication with
licensees and customers (over and above any additional printed, social media or verbal
communication).

The ERB will track the implementation of the plan in this directive and, where necessary, make
adjustments to the directive.

4.

REQUIREMENTS FROM LICENSEES

To ensure the implementation of the Power Quality Management System, the following will
be required of all licensees:

All Licensees shall install Power Quality Recorders, or suitable devices of an acceptable
class capable of meeting PQ Standard Requirements, at sufficient locations in their
electrical networks to adequately characterize and report system performance as
prescribed in ZS 387.

All Licensees shall compile and submit reports relating to power quality and reliability
of supply on a quarterly and annual basis. Any Licensee unable to report as required
shall advise the ERB in writing of their circumstances as soon as they become aware
of their inability to comply. The ERB may, at its discretion, exempt Licensees from
some reporting requirements upon receiving a properly motivated written application
in good time before reports are due.

All Licensees shall maintain the necessary records to produce annual statistics as per
the ZS 387 standard reporting format and shall report annually to the ERB, including
an analysis of the performance during the year under review. Licensees shall also make
PQ performance deviation statistics available to the ERB on a quarterly basis. Upon
request by potential or existing customers, Licensees shall make PQ statistics available
for a specific site.

All Licensees shall manage the PQ performance metrics of their respective networks.
Licensees are expected to establish a formal annual review process to assess
performance for the year, identify areas of concern, and determine appropriate
corrective action. The results of this review process shall be reported to the ERB as
prescribed in ZS 387.

19



Vi.

Vii.

viii.

5.

All Licensees shall use power quality monitoring instruments that are compliant with
ZS 387 (as a minimum). The licensee shall ensure these instruments are equipped with
flexible communication options that allow for easy remote access.

All Licensees responsible for generation, transmission, distribution, supply, or trade of
electricity must include PQ performance considerations in their contractual
relationships with one another and their customers. This must be done with respect
to power quality and reliability of supply, based on the requirements of ZS 387.

Licensees shall monitor power quality and reliability at the Point of Common Coupling
and any other interface points within the network. Licensees and their Customers shall
collaborate in drawing up appropriate operational procedures to facilitate this
monitoring and reporting. It is further expected that the minimum Power Quality and
Reliability (PQR) parameters stipulated in ZS 387 are maintained at the point of supply
to customers.

Where PQ-related complaints arise, the customer and the licensee shall make efforts
to resolve the complaint before referring the matter to the ERB. Where a complaint
is referred to the ERB, the ERB shall resolve the matter using its own specified
procedures.

Licensees shall ensure all contracts with new grid customers, or revised contracts with
existing customers, include the appropriate power quality and reliability provisions as
stipulated in this Power Quality Directive (PQD).

All licensed Generators utilizing Variable Renewable Energy Sources (VRES) with a

capacity above 5MW shall ensure that the appropriate power quality and reliability
parameters stipulated in Table |, Part 2 of ZS 387 are measured, including harmonics.

IMPLEMENTATION OF THE POWER QUALITY DIRECTIVE

Licensees/Utilities will be required to define their own power quality management systems
according to the requirements of these directives.

-Submitted for Stakeholder Consultation-
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