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1 Background/Introduction 

The Technical Regulation Subcommittee (TRS) of RERA in pursuance of its mandate as outlined in its terms of reference identified five focus areas for which norms, standards, codes and practices had to be developed. The TRS further made a decision to outsource the assignment due to time and capacity constraints within the RERA members. To this end Terms of Reference (ToR) were formulated for the assignment. However due to financial constraints the assignment has not taken off and a decision was made that each member of the TRS prepares a country report that covers item 4(i) of the ToR as an effort to kick-start the implementation of the assignment. This report therefore addresses that. The focus areas are listed below in order of priority:

· Grid Codes

· Quality of Supply and Service Standards

· Energy Efficiency Practices

· Safety Codes

· Off-Grid Codes & Practices 

 
The report will look into the following issues:

· Confirmation of existence or absence of focus area and if existing brief details shall be given;

· Licensee reporting requirements for different types of licences;

· Outline of collection, collation, storage and management of technical information from licensees;

· Compliance monitoring and enforcement mechanisms for different types of licences

2 Existence or Non-Existence of Focus Areas
2.1 
Grid Codes

2.1.1
Lesotho

A Network Code draft was prepared by a group of Consultants called Sales Advisory Group that were engaged by the Government of Lesotho (GoL) to advise it in the restructuring of the Lesotho Power Sector.   
The Code is comprised of four parts namely: 

· Network Planning and Connection Code (NPCC)

· Network Operation Code (NOC)

· Network Metering Code (NMC)

· Network Code General Conditions (NGC)

Below are brief details of each part of the Code.

(a) Network Planning and Connection Code (NPCC)

The NPCC has the following objectives:

· enable the Electricity System to be planned, designed and constructed  to operate economically, securely and safely;
· facilitate the use of the Electricity System by others and to specify a standard of supply to be provided;
· provide sufficient information for a User to assess opportunities for connection and to plan and develop his installation so as to be compatible with the Electricity System; 
· formalise system planning data requirements;
· define the minimum standards for the method of connection to the Electricity System and the technical, design and operational standards to which Users connecting to the Electricity System shall comply; and
· specify the technical arrangements required at the Ownership Boundary between the Electricity System and the installation of the User and is applicable at all voltage levels used in Lesotho covered by the Network Code.

(b) Network Operation Code (NOC)

The NOC has the following objectives:

· ensure co-ordination of operational planning to minimize impacts of outages and testing;
· set standards in respect to the operating performance that the Network Provider should meet;
· promote the safe and secure operation of the Electricity System; and
· ensure that generation is scheduled and dispatched in a manner that promotes economic system operation and does not discriminate against any party;
(c) Network Metering Code (NMC)

The NMC has the following objectives:
· state the practices that shall be employed and the conditions to be complied with for the measurement and recording of the metered quantities required for the sale of electricity in Lesotho;
· in particular, for Metering Equipment and installations, the Code specifies the conditions governing the following:-
· technical, design and operational criteria
· accuracy and calibration
· approval, certification and testing
· meter reading and data management
(d) Network Code General Conditions (NGC)

The objective of the NGC is to specify provisions that are of general application to all provisions of the Network Code.  Their objective is to ensure, to the extent possible, that the various sections of the Network Code apply consistently to all electricity customers.

2.1.1  Malawi 
Currently, Malawi does not have a grid code. The Government has advertised for consultancy services for transaction advisory services for the unbundling of the national electric utility, a monopoly in the electricity supply industry. The Terms of Reference require the consultant to develop the grid code for Malawi.

A request for proposals (RFP) for the consultancy services was drafted and is awaiting the World Banks’ No Objection.

 2.1.3
Namibia

The Transmission (TX) Grid Code developed and subsequently approved by the ECB Board was submitted to the Minister of Mines and Energy (MME) and is still awaiting approval and promulgation and implementation thereof.
Plans are underway for the development of the Distribution (DX) Grid Code, which comprises of five parts listed and described below:

· The Governance Code
· The Network Code
· The System Operation Code
· The Metering Code
· The Information Exchange Code
(a) The Governance Code
This document sets out how the Grid Code will be maintained. It describes the process that will be followed to update the Grid Code to improve safety, reliability and operational standards. It sets out how Participants can influence the amendment process and defines who has the authority to recommend and ultimately approve and enforce the changes. In addition the document will also explain oversight and compliance requirements that need to e observed by all Participants.

(b) The Network Code
This document focuses on the technical requirements and standards of the high voltage network. It is broken down into sections defining:
· Connection conditions (for generators, distributors and end-use customers),
· Technical design requirements applicable to the service-providers, and 
· Electrical protection requirements,
· Investment planning, process and methodology, and
· Network Maintenance requirements

(c) The System Operation Code
This document set out the responsibilities and roles of the Participants as far as the operation of the Interconnected Power System (IPS) is concerned. It addresses, amongst other things:
· Reliability, Security and safety; 
· Ancillary Services;
· Market operation actions required by the System Operator;
· Independent actions required and allowed by customers;
· Operation of the IPS under abnormal conditions; and
· Field operation, maintenance and maintenance co-ordination / outage planning.

(d) The Metering Code
This code ensures a Metering standard for all current and future Participants. It specifies Metering requirements to be adhered to, and addresses levels of responsibility. The code sets out provisions relating:
· Main Metering Installations and check Metering Installations used for the measurement of active and reactive energy;
· The collection of metering data;
· The provision, installation and maintenance of equipment;
· The accuracy of all equipment used in the process of electricity Metering;
· Testing procedures to be adhered to;
· Storage requirements for metering data;
· Competencies and standards of performance; and
· The relationship of entities involved in the electricity Metering industry.
(e) The Information Exchange Code 
The Information Exchange Code defines the obligations of parties with regard to the provision of Information for the implementation of the Grid Code. The Information requirements as defined for the service-providers, the ECB and customers are necessary to ensure the non-discriminatory access to the Transmission System and the safe, reliable provision of Transmission services. The Information requirements are divided into:
· Planning Information, 

· Operational Information, and 

· Post-dispatch Information.
2.1.4
South Africa 

The Transmission Grid Code Consists of seven sections, namely:

(a)
Preamble – This section states the intent of the Grid Code how to interpret it. It also gives an overview of the Grid Code;

(b)
Governance – The Governance Code highlights the management of Grid Code. It provides a detailed process to deal with amendment or exemption proposals to the Code. It defines functions for different structures that assist in the management of the Code;

(c)
Network – This code contains connection conditions for generators, distributors and end-use customers, and the standards used to plan and develop the Transmission System;

(d)
System Operations - This code sets out the responsibilities and roles of the participants as far as the operation of the interconnected power system is concerned, and more specifically issues related to: 
· reliability, security and safety 
· ancillary services 

· market operation actions required by the System Operator 

· independent actions required and allowed by customers 

· operation of the IPS under abnormal conditions, and 

· field operation, maintenance and maintenance co-ordination/outage planning. 

(e)
Information Exchange - The Information Exchange Code defines the reciprocal obligations of parties with regard to the provision of information for the implementation of the Grid Code. The information requirements, as defined for the service providers, the National Energy Regulator (NERSA) and customers, are necessary to ensure non-discriminatory access to the transmission system and the safe, reliable provision of transmission services;

(f)
Metering - The Metering Code specifies transmission tariff and energy trading metering requirements and clarifies responsibility in terms of metering installations;

(g)
Tariff - This code sets out the objectives of transmission service pricing and the procedure to be followed in applications to change revenue requirements or the tariff structure. 
The Transmission grid code is currently in place and all participants are required to adhere to the conditions contained therein. South Africa is currently performing a review of all Generator Connection conditions contained in the code to ensure that they are necessary and relevant.  This came about due to a large number of exemption applications from existing power stations that did not comply.
South Africa is also in the process of finalizing the Distribution Grid Code, which will probably be adopted by end-October 2006.

2.1.5
Zambia

A draft grid code has been developed and has since been adopted by the Board of the Energy Regulation Board in December 2006. 

The draft Zambian grid code consists of the following components:

· Preamble

· Governance Code

· Network Code

· System Operation Code

· Metering Code

· Transmission Tariff Code

· Information Exchange Code

It is planned that the market code will be developed as the Zambian Electricity Supply Industry (ESI) evolves.

2.1.6
Zimbabwe

The Grid Code has been developed and approved. The Grid Code has the following Sections:

· Governance of the Code 

· Grid Connection Code
· Performance Standard Code
· Planning Code
· Operations Code
· Metering Code
· Protection Code
· Information Exchange Code
· Project Appraisal Framework Code
Grid Connection Code

The purpose of the Grid Connection Code is:

a) To specify the technical, design, and operational criteria at the User’s Connection Point

b) To ensure that basic rules for connection to the Grid or to a User system are fair and non discriminatory for all Users 

c) To ensure that any new connection shall not impose any adverse effects on existing Users

d) To ensure that new connections shall not suffer adversely due to existing Users

e) To assist Users in the maintenance of acceptable reliability and quality levels through specification of minimum design and operational criteria.

f) To list and collate data required by Transmission Operator from all Users and to list data to be provided by Transmission Operator from each User.
The Grid Connection Code covers the following areas:

· Grid technical design and operational criteria

· Requirements for grid connection or modification

· Requirements for connection of large generators, distributors and other grid users

· Communication and SCADA requirements

· Fixed asset boundary documents requirements

· Electrical and connection point diagram requirements

Performance Standard Code

This Section of the Grid Code specifies the electrical parameters of performance of the GRID, which affect the performance of connected Users, and other Transmission Systems interconnected to the Transmission Grid. The purpose is

a) To ensure that the Grid performance meets a minimum standard which is essential for Transmission system and the Users’ System and equipment to function properly. 

b) To enable Users to design their systems and equipment to suit the electrical environment that they operate in

c) To enhance the quality standards of Single Buyer’s Electrical System towards standards stipulated in or established under Acts and Rules in the short term and gradually moving towards international standards in the long term.

The Performance Standard Code covers the following areas:

· Power quality:

· Service reliability

· Power factor and reactive power requirements

Planning Code

The Planning Code is meant ensure an efficient, coordinated, secure and economical Grid network and power developments that will satisfy future demand requirements. This Code identifies the planning requirements for the Transmission and Sub-transmission Systems and the Generation System including Imports options. It also includes the planning criteria, the planning processes and the tools to be used.
The Planning Code covers the following areas:

· Transmission and sub-transmission system planning criteria (system voltages in normal and contingency operations, voltage limits, reserve requirements, stability criteria, transient voltages, losses, line and substations design and maintenance restrictions)

· Network development approach and methodology

· Generation development approach and methodology

· Planning data exchange 

Operations Code

The provisions of the Operations Code are intended to enable the System Operator to maintain a well-coordinated, safe and secure transmission grid that will deliver quality power.  The provisions include guidelines on principles and procedures for system services provision; network switching (control) actions, demand/supply balancing, operational planning and event reporting. The provisions touch on the following issues: -

· Pre-dispatch and post-dispatch planning.

· Real-time system monitoring and control.

· Communication during normal and emergency conditions.

· Maintenance planning, co-ordination and execution.

· Generation scheduling and dispatch.

· Safety coordination.
Metering Code 

The Metering Code defines the minimum acceptable metering standards for the purpose of accountability and billing of electrical energy at the Connection Point. The Code also specifies the requirement of calibration, testing and commissioning of metering equipment. In addition, the Code specifies technical features of various elements of the metering, security, meter reading and the procedure for the resolution of disputes.

The following areas are covered by the Metering Code:
· Active energy and demand metering

· Responsibility for metering installations

· Metering equipment standards

· Metering equipment testing and maintenance

· Metering equipment security and access

· Meter reading and metering data

· Metering arbitration procedure

Protection Code

This Protection Code specifies the minimum protection requirements for any equipment connected to the Grid. This is done in order to:

· Ensure stipulated power quality to consumers
· Minimise damage to primary plant

· Prevent damage to healthy equipment that conducts fault current during faults

· Restore supply over the remaining healthy network

· Sustain stability and integrity of the power system

· Limit safety hazard to the power utility personnel and public
The areas covered by the Protection Code are:

· Protection coordination

· Protection test and commissioning procedures

· Protection requirements and standards for generators, lines, transformers, bus-bars, compensating equipment etc

· Earthing procedures

· Fire and personnel protection

Information Exchange Code

The Information Exchange Code defines the reciprocal obligations of parties with regard to the provision of information. The information requirements are divided into planning information, operational information, post-dispatch information and information to be submitted to ZERC.  

The following issues are covered in detail by the Information Exchange Code:
· Information exchange interface

· Confidentiality of information

· System planning information

· Operational information

· Scheduling and dispatch information

· Data storage and archiving

· Performance data to be submitted to the single buyer (generators and distributors)

· Performance information to be submitted to ZERC 

Project Appraisal Framework Code

The purpose of the code is to provide guidance on how to appraise projects. This Code includes project documentation guidelines and guidelines on the economic and financial analysis of projects. The code also contains environmental guidelines and procedures of complying with environmental impact assessment.

Distribution Code
The Distribution Code has been developed and is currently undergoing expert review. It is expected to be adopted in the 3rd quarter of the year. The draft DX Code contains the following:
· Management of Code

· Distribution Connection Code
· Performance Standards and Customer Services Code

· Distribution Planning Code

· Distribution Operations and Maintenance Code

· Distribution Metering Code

· Distribution Protection Code

· Information Exchange Code
· Project Appraisal Framework Code

Management of Code

The objective of this Section is to define the method of managing the Distribution Code i.e. carrying out any proposed changes to the Code and compliance monitoring. The Section establishes the Distribution Code review panel.
Distribution Connection Code

The distribution Connection coder covers all procedures and standards relevant to connection of consumers to the distribution system. The code covers in detail the following core areas:

· Power quality standards

· Monitoring and control equipment standard

· Equipment standards

· Maintenance standards

· Procedures for connection or modification

· Conditions for disconnection and reconnection of supplies

· Commissioning of equipment principles

· Requirement of embedded generators 

Performance Standards and Customer Services Code

The purpose of the Performance Standards and Customer Service Code is to ensure acceptable quality of electric power and safe, efficient and reliable electrical service. The Code covers in detail: 

· Power quality standards for distributor
· Power reliability indices
· System Efficiency Standards
· Overall standards of performance
· Customer Service Standards (Guaranteed)

Distribution Planning Code

The purpose of the Code is to:

(a)  specify the responsibilities of the distributor, the distribution system Users in planning the development of the distribution system;

(b) To specify the technical studies and planning procedures that will ensure the safety and reliability of the distribution system;

(c) To specify the planning data required for a user seeking a new or a modification of an existing connection to the distribution system; and

(d) To specify the data requirements to be used by the distributor in planning the development of the distribution system.

The major areas in this code are distribution responsibilities, procedures, and type of studies to be carried out and the data to be used in the studies.  

Distribution Operations and Maintenance Code

This cover is intended to and covers operational responsibilities, requirements for communication, maintenance programs for the equipment and facilities in the distribution system, demand control strategies used for the control of the system frequency and the methods used for voltage control, procedures to be followed during emergency conditions, procedures for the coordination of maintenance, establishment, maintenance, and cancellation of safety procedures when working on or testing system equipment and procedures for testing and monitoring the quality of power supplied to the distribution system and the user system.

Distribution Metering Code

This code established the requirements for metering the active and reactive energy and demand input to and/or output from the distribution system, procedures for providing metering data for billing and settlement, establishment of a metering and billing dispute settlement process and lays down the information for metering systems planning and management.

Distribution Protection Code

The Protection Code specifies the minimum protection requirements as well as typical settings, to ensure adequate performance of the distribution system in order to:

· Ensure agreed power quality to customers

· Minimise damage to primary plant

· Prevent damage to healthy equipment that conducts fault current during faults

· Restore supply over the remaining healthy network

· Sustain stability and integrity of the distribution system

· Limit safety hazard to the power utility personnel and the public.

Information Exchange Code

The Code specify modalities for exchange of information between the distributor and users, the information to be exchanged to ensure non-discriminatory access to the distribution system and the safe, reliable provision of distribution services. The information requirements are divided into planning information, operational information, post-dispatch information and distribution information and performance indicators to be submitted to ZERC.
Project Appraisal Framework Code

The code provides guidance on how to appraise distribution projects by the main distributors to ensure that only projects that satisfy the viability criteria are implemented. The code gives guidelines on financial, economic and environmental appraisal of projects.
Draft Generation Code
The Draft Generation Code specifies safety and operational procedures for operating generation facilities. Some of the safety and operational procedures covered by the code are:

· Health and safety requirements

· Boilers code of practice

· Pulverized fuel code of practice 

· Generator protection code of practice 

· Machinery codes of practice

· Safety codes in regards to machines
· Noise management
2.1.7
Tanzania

Currently, Tanzania does not have specific grid codes. Operation of the Tanzania grid system is guided by the “System Operation Procedures - SOP”. The SOP provides guidance to proper operation of the interconnected network. In additional, there is a Generation Plan which is prepared annual and being reviewed when necessary. The Generation Plan also provides dispatch guidance. The basis for dispatch guidance of the power plants connected in the national grid is the dispatching of least cost supply first, aiming at minimizing cost of electricity.

 The need for the establishment of the grid codes is in accordance with the Electricity Act.  EWURA is in the process to procuring, with the assistance of the World Bank, a consultant who will assist in the preparation of electricity industry codes including grid code, . Meanwhile EWURA, in collaboration with TANESCO, the power utility, is preparing the baseline information for such an assignment. The grid code will include, transmission, distribution and metering codes. However, some aspects of the distribution codes are covered under the Engineering Instruction (EI) which was previously issued by the utility (TANESCO) but now needs to be submitted to the regulator for approval. Finally there shall be separate grid code covering transmission and generation connectivity in the network and the distribution code.
2.1.8
Angola
Currently, Angola does not have a specific grid code, but it is in place the following regulation, approved in 2001, namely: 

· The Distribution Regulation, 

· The Generation Regulation,

· The Supply Regulation, 

· The Licensing Regulation of Electric light fittings

· The Licensing Regulation of Electricity Production, Transmission and Distribution,

Below are brief details of each part of the regulation

The Distribution Regulation

This document sets out the responsibilities and roles of the distributors as far as the operation of the network is concerned. It addresses, among other things:

· General Distribution Principles and the voltage level classification - HV, MV and LV.

· Definition of the different types of voltage level. 

· Conditions to Undertake Distribution Activities.

· Awarding of Distribution Concessions

· Power Purchase and the distributor’s obligations.

· Quality of the Service

· Relationship with other Distributors

· Connection to the Distribution Networks

· Administrative provisions for contracts, duration, expiry and termination of the distribution concessions

· Rights and obligations of the Distributors

· Awarding of the Concessions and its competencies

· Operating Procedures

The Generation Regulation

This regulation contains the conditions for generators and performance of generation activities. It addresses, among other things:

· Performance of Generation Activity

· The Planning of the Generation Centres

· Permit for using the sites to implement the Generation Centres

· Use of Hydro Resources

· Generation Concessions awarding process

· Concession’s Assets

· Signing of the Contract

· Concession Rights and Obligations

· Granting of the License

· Rights and Obligations of Power Producers,

The Electrical Power Supply Regulation

This regulation focuses on the technical requirements and sets out how the supply will be maintained. It describes the process that will be followed between distributors and end-use customers relating the billing and metering standard for all current. The regulation sets out provisions relating:

· Supply conditions and obligations and type of connection

· Changing of voltage levels and short-circuit voltage

· Service reliability and continuity

· Interruption of the supply for service reasons and other chargeable to the User.

· Responsibility during supply interruption

· Requested Voltage

· Term for establishing power supply networks.

· Transformation Facilities

· Project of the facilities

· Costs of connections and increase of voltage

· Use of the facilities

· Administrative Provisions

· Power and voltage metering

· Types of metering equipments

· Billing - Form and periodicity of billing

· Bills payment – place of payment

· Reading and billing errors 

· Fraudulent actions. 
The Licensing Regulation of Electric light fittings

This document defines the main rules for electricity facilities built and project to produce, transmit and distribute electricity for public or particular consummation and administrative & legal condition that must regulate it establishment and exploration.

The Licensing Regulation of Electricity Production, Transmission and Distribution,

This document defines the main mandatory rules for approval process of projects related to the inspection and exploration of electricity works during building & civil construction.

2.2 
Quality of Supply and Service Standards

2.2.1 
Lesotho

The standards exist and are divided into two parts namely: 

· The Quality of Service Standards

· The Quality of Supply Standards

The Service standards on the one hand address services issues relating to:

· Requests for Supply

· Credit Metering

· Prepayment Metering

· Network Faults

· Customer Complaints, Enquiries and Requests

· Communication

· Customer Education

The Quality of Supply on the other hand addresses quality issues relating to:

· Frequency regulation

· Voltage regulation

· Voltage unbalance

· Voltage harmonics and inter-harmonics

· Voltage flicker

· Inter-utility Interfaces

The standards have been included in the generation, transmission and distribution licences as a condition of the licenses.

2.2.2 
Malawi

The Council developed separate standards for distribution and transmission systems and are divided into two parts namely:

· The Quality of Service Standards

· The Quality of Supply Standards

The quality of service standards on the one hand address services issues relating to:

(a)
For the transmission system

· Annual average number of forced outages per 100km of transmission lines per voltage class;

· Annual average number of forced outages per transformer per voltage class;

· Annual average accumulated forced outage duration per 100km of transmission lines per voltage class;

· Annual average accumulated forced outage duration per transformer per voltage class.

(b)
For the distribution system

· Total number of forced Interruptions in a year 

· Cumulative duration of forced Interruptions in a year

· Total number of customers complaints received 

· Average time to process a customer’s complaint. 

· Metering errors. 

· Notice period for scheduled interruptions

· Time to re-connect old customers and to connect new customers

The quality of supply standards on the other hand address quality issues relating to:-

For both transmission and distribution systems

· Frequency regulation (transmission only)
· Voltage regulation

· Voltage unbalance

· Voltage harmonics

· Voltage flicker

· Distortion of the current caused by the customer (distribution only)
· Voltage dips (transmission only)
The above standards for the quality of service and the quality of supply will be part of conditions in the generation, transmission and distribution licenses.

2.2.3 
Namibia

The standards were developed with stakeholder participation. They are now awaiting Promulgation. This has been delayed by movement from current Electricity Act to New Electricity Bill. Currently the standards are entrenched in license conditions for application until promulgation.  Implementation is in progress.

The standards document comprises of three parts namely:

(a)
The Quality of Supply Standards – Dealing with technical issues listed below:
· Voltage regulation

· Voltage dips 

· Voltage unbalance

· Voltage harmonics and inter-harmonics

· Voltage flicker

· Frequency regulation

(b)
The Quality of Service Standards - Dealing with commercial issues listed below:
· Requests for Supply

· Credit Metering

· Prepayment Metering

· Network Faults

· Customer Complaints, Enquiries and Requests

· Communication

· Customer Education

(c)
Subcategories of the above standards have been created 

(i)
Guaranteed standards – To be met for all individual occurrences and attract penalties if not met.

· Planned and Forced interruptions.

· Restoration times after forced interruptions.

· Service activities provision (Customer complaints, queries etc.)

· Meter readings frequency

· Bill completion & delivery

· Quotation times.

· Time to provide supplies

(ii)
Overall Standards – Do not attract penalties and have do not have met for every occurrence but should statistically fall within a certain level of performance

(d)
The Implementation and benchmarking framework – Dealing with implementation details as well as benchmarking with other organizations regionally and internationally.

2.2.4 
South Africa


(a)
Transmission and Distribution

NERSA has developed a specific framework for the management of power quality in South Africa (Power Quality Directive). In the process of complying with the requirements of this directive, licensees are required to submit to the NER details of the Quality Management System that they plan to implement. The NER reviews and approve or rejects the proposed Quality Management System and its implementation plan.  

The aims of the Power Quality Directive amongst others are as follows:

· To identify appropriate standards and codes of practice on power quality that need to be developed;

· To ensure appropriate power quality information is made available through measurement;

· Establish accessible complaints resolution mechanisms and ensure that workable procedures are in place to resolve customer power quality concerns.

Licensees are required to install power quality measuring equipments at certain points in their network. The Location of these instruments is described in the Power Quality Directive. The monitoring instruments should comply with certain standards and the equipment supplier responsibilities are listed in the Directive. The monitoring requirements are:

· Statistical monitoring 

· Sample monitoring and

· Complaints monitoring.

Licensees are required to report yearly on quality of supply. The reporting format is supplied to licensees and amended whenever required.  See the current reporting specification on www.nersa.org.za 

The quality of the electricity supplied (measured as voltage magnitude, frequency, harmonics, unbalance, and flicker) should be in accordance with the requirements of NRS-048-2, as revised from time to time. NRS048 is a quality of supply standards developed by the industry stakeholders NERSA included and officially adopted by the regulator. It prescribes minimum performance criteria and assessment methods.

A copy of the standard can be viewed at our offices.  

The purpose of this reporting is:

· Establish benchmark statistics (historical and comparative information);

· Evaluate long-term trends in the industry;

· Identify specific priorities that need to be addressed from a regulatory point of view;

· Identify potential incentive measures;

· To ensure that data such as dip performance, which cannot be collected at short notice, is available for decision purposes (e.g. for providing new customers with measured dip data).

NERSA does from time to time commission audits to verify information provided by licensees.


(b)
Generation

On the generation side NERSA has not imposed any specific requirements with regard to Power Quality; however generators are bound by the Grid code with respect to their availability/unit trips and scheduled outages.


(c)
Reliability indices
Licensees are required to report on reliability. For transmission the following indices are reported on, excluding MV tertiary supplies:

· SAIFI-MI 

· SAIFI-SI

· SAIDI

· SAIRI

Definitions applied for sustained and momentary interruptions are those documented in NRS048-2.

Distribution licensees are required to report separately for MV and HV systems the following indices:

· SAIFI

· SAIDI

· CAIDI

· Forced interruption index/Supply loss index

The IEEE13666 Standard is used as a guideline for the calculation of the above indices to ensure international compatibility of reported interruption performance.

2.2.5 
Zambia

The following standards have been developed for the electricity sector:

· Power Quality and Reliability standard

· Quality of Consumer Service standard

· Metering standard

· Electrical safety code

(a)
The power quality and reliability standard is composed of five parts as follows:

· Part 1: Overview of Implementation of Standards and Procedures

· Part 2: Minimum Standards

· Part 3: Measurement and Reporting Procedures

· Part 4: Application Guidelines for Undertakings

· Part 5: Instrumentation and Transducers for Voltage Quality Monitoring and     Recording

(b) The metering standard is composed of a set of 8 standards as follows:

· Zambian Standard ZS 640: Electricity metering - Data exchange for meter reading, Tariff and load control – Glossary of terms - Terms related to data exchange with metering equipment using DLMS/COSEM;

· Zambian Standard ZS 641: Electricity metering equipment (a.c.) General requirements​, tests and test conditions - Metering equipment;

· Zambian Standard ZS 642: Electricity metering equipment (a.c.) - Particular requirements for electromechanical meters for active energy    (Classes 0.5,1 and 2);

· Zambian Standard ZS 643: Electricity metering equipment (a.c.)  ​Particular requirements​ for Static metering for active energy (classes 1and 2);

· Zambian Standard ZS 644: Electricity metering equipment (a.c.) -       Particular requirements for Static metering for active energy (Classes 0.2 S and 0.5 S);

· Zambian Standard ZS 645: Electricity metering equipment (a.c.) - Particular requirements for Static metering for reactive energy (classes 2 and 3);
· Zambian Standard ZS 646: Electricity metering equipment (a.c.) - Data exchange for meter reading, Tariff and load control – Direct local data exchange;
· Zambian Standard ZS 647: Electricity metering ​- Requirements for   Meter Code.
(c) The quality of consumer service standard is in one document while the electrical construction standard is still under development.
It is planned that baseline power quality measurements on the Zambian grid will be undertaken based on the power quality and reliability standard. It was envisaged that a consultant would be tasked to collect the baseline data and thereafter the utilities would continue collecting regular data on their respective networks. Stakeholder meetings were held in January and February 2006. The collection of the baseline data is yet to be commenced.

2.2.6 
Zimbabwe


Transmission System

The following are quality of supply and service standards that are Covered by the Grid Code for the transmission system:

Power Quality:

· Frequency variations

· Harmonics

· Voltage variations

· Voltage unbalance

· Voltage fluctuations and flicker severity

Service Reliability

· SAIFI

· SAIDI

Power Factor and reactive power requirements

The following performance indicators are also available, monitored and reported:

· System minutes

· Number of supply interruptions

· Average duration of interruptions

· Number of voltage and frequency excursions outside statutory limits

· %transmission line faults resulting in supply interruptions

· % Sub-transmission line faults resulting in supply interruptions

· %transmission and sub-transmission transformer faults resulting in supply interruptions

· Number of supply interruptions by cause

· % of substations operated at full capacity

· % of lines operated at thermal rating

· Number of supply interruptions due to protection malfunction

· Availability of protection system

The following are the Transmission Service Standards that are available:

· Number of customer complaints

· Number of environmental complaints

· Average processing time for an application

· Average time for system studies

· Average connection time after system studies and payment for connection

· Number of customers awaiting connection due to transmission and sub-transmission constraints

· Average time for responding to written correspondence by customers

Distribution System

The following are quality of supply standards :

Power quality standards for distributors:

· Frequency variations

· Voltage variations

· Harmonics

· Disturbing loads

· Inductive interference

· Negative sequence voltage

· Load unbalance

· Power factor and penalties

· Voltage fluctuations and flicker severity

· Voltage unbalance

· Transient Voltage Variation

Power reliability indices

· SAIFI

· SAIDI

· MAIFI

System Efficiency Standards

· System loss classifications

· System loss cap

· Power factor

Overall standards of performance

· Power restoration after faults

· Resolving voltage complaints

· Customer connections

· Change of tariffs 

· Meter queries and relocations

· Billing queries

Customer Service Standards (Guaranteed)
(Appropriate performance targets and penalties have been developed for the guaranteed customer service standards.)
Quality of Supplies

· Restoration of supplies after faults

· Notice of normal planned interruption of supply

· Voltage complaint investigations

Quotations and Connections

· New connection

· Quotations for new supplies
Quality of Service
· Meter accuracy 

· Account enquiries

· Reconnection of supplies

· Making and keeping of appointments
2.2.7 
Tanzania

TANESCO the sole utility has been in the process of establishing the Quality of Service and Quality of Supply Standards, based on the South African Standards, NRS. 047 and 048 respectively. It is intended to have target standard levels be similar to those of other operators in the region.

The intended Quality of Service standards will address the following issues:

Metering, 

Time taken to connect new customer after application,

Network faults, outages

Average time  taken to restore faults  

Customer complaint, enquiries.

TANESCO has been reporting to EWURA on regular basis on the network faults, outages and accidents. 

TANESCO has submitted a draft proposal of Customers Service Charter (CSC) to EWURA for review. The CSC is addressing issues such as time taken to connect new customer after application, customers complaint issues, metering and billing etc; 

The Quality of Supply on other hand is addressed (though not exhaustively) in the TANESCO “Engineering Instruction EI”. EI is the technical guide for operating TANESCO distribution system.

EI-04 addressing issue of disturbance in the power system caused by:

· Transient voltage

· Sagging voltage  (voltage dips mainly caused by motors while starting or by the welding machines)

· Swelling voltage

· Over and under voltage

· Interruption

· Harmonics

· Noises

EWURA is in the process of establishing standards for the power supply quality in collaboration with the main players in the electricity industry, including electricity suppliers, major power consumers and the Tanzania Bureau of Standards.

2.2.8 
Angola
Currently, the power utilities have own standard and adhered to Portuguese Standard for Quality of Supply and Quality of Service and regulations approved by Government in 2001 such as Electrical Power Supply Regulation and Distribution Regulation. The need for the establishment of the Quality of Supply and Service Standards is in accordance with General Electricity Act. IRSE with assistance of the consultant is in process to prepare a proposal for Quality of Supply included the quality of service as part those regulation.

The following standards will be developed for the Angola Electricity Sector:

· Quality of consumer services standard

· Quality and reliability standard

2.3 
Energy Efficiency Practices/Initiatives

2.3.1 
Lesotho

The National Electric Utility, Lesotho Electricity Corporation is required in terms of its license to prepare a Code of Practice setting out the ways in which the Licensee will make available to Customers such guidance on the efficient use of electricity as will, in the opinion of the Licensee, enable them to make informed judgments on measures to improve the efficiency with which they use the electricity supplied to them.  Such Code of Practice shall include, but shall not be limited to: 

· the preparation, and making available free of charge to any Customer who requests it, of a statement, in a form approved by the Authority, setting out information and advice for the guidance of Customers in the efficient use of electricity supplied to them; 

· the creation and maintenance within the Licensee's organisation of sources from which Customers may obtain further information about the efficient use of electricity supplied to them, including the maintenance of a telephone information service;  

· the preparation, and making available free of charge to any Customer who requests it, of a statement or statements of sources (to the extent that the Licensee is aware of the same) outside the Licensee's organisation from which Customers may obtain additional information or assistance about measures to improve the efficiency with which they use the electricity supplied to them such statement or statements to include basic information which is publicly available on financial assistance towards the costs of such measures available from Central or Local Government or through bodies in receipt of financial support from Government in connection with measures to promote the efficiency of energy use.  

2.3.2 
Malawi

Malawi has two peak demand periods, morning and the evening peaks. The evening peak is around 20% higher than the morning peak and is due to domestic connections. The energy efficiency initiatives are aimed at suppressing the growth in peak demand created by the domestic load. The following measures are therefore taken:

(a)
Use of Compact Fluorescent Lamps (CFLs) – Energy Efficient Bulbs
· The project aims to replace incandescent bulbs with CFLs and is expected to create 20 MW spare capacities in two years;

· The utility will to its sell customers the CFLS. The utility will be supplied the CFLs at no cost and will be expected to pay the supplier after the sale. The cost of the CFLs will be packaged and included in the cost for new connections but existing customers will be offered on credit.
(b)
Tariff interventions through the Introduction of New Maximum Demand Tariff 
· The current Time of Use Tariff for maximum demand customers is offered as a separate contract to customers that meet certain conditions only. All Maximum Demand customers charged for the highest MD recorded over the past 12 months regardless of the monthly demand readings recorded in a particular month and thereby offering no incentive to the customers to manage his / her demand;
· The utility is in the process of preparing the implementation of a new Maximum Demand Tariff structure as follows:
(i)
The time of use tariff 
The utility intends to apply time of use tariff to all Maximum Demand customers. The utility also wants to take advantage of current advances in metering technology. Especially the introduction of programmable digital meters, which will allow the utility to offer the time of use tariff even to domestic customers by automatic Meter Reading.
(ii)
Load Limiting 
The utility is exploring using programmable meters to control customers’ loading. The system can use radio or SMS messages to control the load. The method is said to be less costly and less complicated than the ripple control system.

(c)
Public Awareness and Training
The utility from time to time offers tips to customers through radio, television, leaflets and SMS messages on how best they can conserve electricity and the benefits. The utility conducted some training on industrial demand side load management. Public awareness is an on going campaign.

(d)
Prepayment metering and Energy Conservation
The utility intends to double the installation of prepayment meters in the next one year.

It is observed that customers on prepayment metering system are more conscious of the way they use electricity as compared to those on post paid metering system. The customers are able to budget and manage their electricity usage easily. The prepayment metering system gives a high level of awareness regarding the cost of using electricity.

The doubling of prepayment installation therefore means that more customers will be in a position to monitor and manage their electricity usage easily and will assist in energy conservation. 
2.3.3 
Namibia

The ECB and the Ministry of Mines and Energy (MME) and other Namibian ESI stakeholders are busy with Energy Efficiency measures implementation to alleviate capacity shortage in Namibia. 
The ECB embarked on a Demand Side Management (DSM) project. Project identified six options as follows:

· Ripple Control

· Use of Compact Fluorescent Lamps (CFL)

· Energy Audits 

· Solar water heaters

· Tariff measures

· Awareness campaign

The project was completed and implementation is now ongoing with a Demand Side Management Implementation Steering Committee (DISC) set up to spearhead the implementation. NamPower, Namibia’s Transmission and Generation Company, is pre-financing a campaign for installation of CFLs.
The MME commissioned a project to assess the feasibility for the replacement of electrical water heaters with solar water heaters. The project resulted in the MME motivating to Cabinet that all new government buildings should have solar water heaters. The motivation is under consideration.

In addition to the above, Licenses have been requested by the ECB to draw up Energy Efficiency programmes as well as educate customers on energy efficiency practices and forward these to the ECB. The licensees have been cooperative.
2.3.4 
South Africa

The White Paper on Energy Policy (1998) recognized the importance and potential of energy efficiency, and required the promotion of the efficient use of energy in all demand sectors. “Energy Efficiency and Demand Side Management (EEDSM) strategies have the goal of maximizing end-use efficiency to avoid or postpone the construction of new generation plants hence the supply of infrastructure capital investment." This goal is achieved through deliberate interventions in the form of Energy Efficiency and Load Management Programmes in the residential, commercial and industrial sectors.    
NERSA Board approved the policy outlining the guidelines, procedures and obligations for the planning and implementation of EEDSM options to all policy actors.  The regulatory policy on EEDSM for the South African Electricity Supply Industry (ESI) was developed to address the problems of peak generation capacity requirements in the near future and the inefficient end-use of electricity, in lieu of government policies on Energy and the current mechanism of EEDSM implementation through Eskom DSM. The EEDSM regulatory policy describes the regulatory mechanisms to be implemented by NERSA. 

Formal EEDSM planning began in South Africa in 1992 as an activity of Eskom within the Integrated Energy Plan. EEDSM options and supply side options were evaluated on equal economic terms using the Integrated Recourse Planning methodology. One of the outputs of this planning process was a 10-year Rollout Plan for EEDSM. Within this EEDSM Rollout Plan, Megawatts (MW) reduction targets (for specific programs) are set for each year with associated costs. NERSA has allowed Eskom to recover these costs through electricity tariffs. 

The budget for EEDSM for each year is submitted to NERSA in the preceding year of implementation for consideration in Eskom price review application. NERSA evaluate and approve the EEDSM expenditure to be recovered in the year of implementation. Eskom DSM is to expense all EEDSM expenditure incurred except for Measurement and Verification Assets, which would be owned by Eskom DSM. Any excess recovery for EEDSM expenditure would be retained in the EEDSM bank account and utilized in the following year. 

In terms of the EEDSM regulatory policy, the EEDSM fund should finance one hundred percent (100%) of the costs of Load Management projects and fifty (50) percent of the Energy Efficiency projects. All customers benefiting from Energy Efficiency (EE) would be required to contribute the other fifty percent (50%) of the total costs of the project. All monetary contributions received from customer benefiting from Energy Efficiency projects are to be deposited into the ring-fenced Eskom DSM bank account. 

The customer’s contribution would be payable as follows:
· Upfront as a lump sum if the customer can afford it or
· In equal instalments throughout the useful life of the assets.

For all EEDSM projects (EE and LM), the customer would:
· Assume ownership of the assets after installation,
· Ensure maintenance and insurance of the assets over their  useful life,
· Be required to enter into an EEDSM Agreement with Eskom DSM regarding the payment of the other 50% portion for EE projects if is not paid upfront.

Eskom DSM’s role is to continue to develop the Energy Efficiency and Demand Side Management market in South Africa, by calling for, evaluating and approving EEDSM projects based on appropriate benchmarks, facilitating the implementation, providing funds and overseeing EEDSM projects. NERSA is responsible for ensuring that the EEDSM programme is implemented as intended. 

Energy Service Companies (ESCOs) that propose projects are responsible for the implementation and maintenance of the projects over the contractually agreed period with the customer. This period is based on the useful life of the assets installed.
The Measuring and Verification process is implemented by an independent Measurement and Verification Body (which includes both the Measurement and Verification Teams and Monitoring and Evaluation Centre) that reports to both NERSA and Eskom DSM. The independent Measurement and Verification Body‘s role is to ensure that actual MW savings are measured after the DSM implementation and that the reports submitted to NERSA to support the claim from Eskom DSM that the annual MW targets are delivered.
· Measurement and Verification Teams – independent teams responsible for measuring and verification of the MW reduction achieved by projects funded through EEDSM Funds,
· Monitoring and Evaluation Centre – an independent centre through which all progress and performance by Eskom DSM on EEDSM Implementation will be disclosed to policy actors and the public.
2.3.5 
Zambia

The national electricity utility company ZESCO has embarked on a demand side energy management program in collaboration with the Ministry of Energy and Water Development and the World Bank ESMAP programme. The principal objectives of this project are;

· Collection of customers’ end-use data and analysis of energy conservation opportunities through energy audits;
· To promote energy conservation opportunities and the utilization of energy efficient equipment;
· Formulation of a Demand Side Management strategy and other energy efficiency activities.
Achievement of the project objectives is expected to lead to the following benefits for customers;

· Customers are made aware of the existing energy saving opportunities in their companies or industries;
· Customers are brought in contact with manufacturers of energy saving equipment;
· Customers’ bills are reduced after implementing identified energy conservation opportunities in their plants, companies or industries;
· Customers are able to expand their businesses, buildings, and production lines without requiring further system reinforcement from ZESCO, which they would otherwise pay for.
2.3.6 
Zimbabwe

Energy efficient practices play a critical role not only in improving security of supplies but also to improve the efficient of the ESI in Zimbabwe. National initiatives are currently underway to effectively utilize the identified energy saving opportunities and to remove the existing barriers. To this effect, ZERC will be addressing the following issues:

· Monitoring energy efficiency activities by licensees and consumers and assessing impact of energy efficiency on security of supplies and ESI efficiency

· Promotion of the development of Energy Service Companies and their licensing and regulation as IPPs

· Promotion of the development of a cadre of professionally qualified energy auditors so as to introduce and sustain higher professional standards in the conduct of energy audits, bringing in credibility for energy audit services and the protection of the consumers 
These will be achieved by carrying out of the following activities:

· Monitoring of licensee performance (the area to be covered by the relevant licensing requirements, codes and standards)

· Carrying out accreditation process and procedures and making inputs in the development of syllabus/ curriculum development for Energy Auditors in collaboration with centers for higher learning. 

· Maintaining a list of accredited Energy Auditors

· Facilitation of information exchange amongst licensees, accredited energy auditors, other specialists and the public

Guidelines for the accreditation of energy auditors have been developed and their implementation is awaiting the development of a statutory instrument, which is in progress. ZERC is also represented in a national steering committee on information dissemination.

2.3.7
 Tanzania

The National Energy Policy of 2003 stresses the need to enhance and promote energy efficiency and conservation initiatives in all sectors. The policy document further indicates that various mechanisms would be used to promote energy conservation and efficiency through energy audits which will be mandatory to all industries, particularly the energy intensive ones.
The Department of Energy in the Ministry of Energy and Minerals (MEM) holds a leading role in the coordination, promotion and facilitation of energy conservation and efficiency activities. This can be demonstrated by the extent of involvement of MEM in various projects and programs on energy efficiency during the past 20 years.

To date over 200 manufacturing, companies have been audited as a result of Ministry’s facilitation. The audit findings indicate potential savings ranging from 15-40%. Studies carried out ten years ago in 25 Dar es Salaam-based industries by Tanzania Electric Supply Company (TANESCO) and Tanzania Industrial Research and Development Organization (TIRDO), with financial support from Sida indicated a possible saving of about 10 MW, which is sufficient power to meet the demand of a typical region of Tanzania

Other measures which are being taken by the Ministry of Energy and Minerals include conducting energy audits of the Government buildings, and Promotion of energy efficiency and conservation practices in households and small/medium scale industries- focus on improved efficiency in end-use devices. Both projects are on going. 

EWURA which was operationalised in June, 2006 is putting high priority to promote efficiency practices in the energy sector. EWURA and Tanzania Bureau of Standards (TBS) will take part in the Government initiative to introduce Energy Efficiency Standard and Labels in Tanzania to discourage “dumping” of low efficiency products. Measures have been taken to discourage importation of substandard electrical goods by destroying them, some being of poor energy efficiency.
2.3.8
 Angola
The Minister of Energy and Water is busy with energy efficiency measures implementation to alleviate capacity shortage in Angola.
There is a Ministry team appointed by Minister of Energy and Water to lead the energy management programme in collaboration with utilities, to promote energy conservation opportunities and the utilization of energy efficient equipment.

The IRSE responsibility in this process is to establish appropriate methodology for electricity tariff motivating energy efficient use.
2.4 
Safety Codes

2.4.1 
Lesotho

The Lesotho Electricity Authority, LEA has put in place Electricity Supply Rules which address safety and continuity of supply issues. Amongst other issues the rules specify the minimum height above ground of overhead lines, specify design, colours and proportions of safety signs. The rules are still awaiting publication by the Minister.

The Lesotho Electricity Company, a holder of a Composite (Transmission, Distribution & Supply) License has in place Electrical Safety Rules. They address amongst others safety aspects when working on HV, MV and LV apparatus and access procedures to such apparatus.

2.4.2 
Malawi

In readiness to the establishment of the energy regulator, The Malawi Energy regulatory Authority (MERA), the Government amended the existing safety code, being used by the national utility when working on HV, MV and LV apparatus.

The code is applicable to the electrical systems and associated plant under licensees or under private ownership or control. It addresses among others safety aspects and access procedures to such apparatus.


(a)
Electricity Safety Regulations



(i)
General Provisions

The provision of instructions and information to employees on the operation of the system and equipment;
The code of practice for Licensee’s operations to ensure safety to the system, its employees and other persons not being its employees who are likely to be exposed to danger by the licensee’s operations;
The reporting of accidents and status of system equipment including the switchgear;
Safety equipment and protective clothing.
(ii)
General safety Precautions for Work on or Near High Voltage Systems; Precautions and Procedure Applied to Low Voltage Systems

Access to any operational premises and the issuing of permits (e.g. limitation-of-access and permit-to-work) for authorized entry;
Precautionary measures against danger under different conditions including the following:
· Highly flammable environment; 

· Areas protected by automatic fire extinguishing equipment;

· Protective clothing and safety equipment (e.g. use of belts);

· Low voltage live work and work on a dead network including switching and authorization;

· Earthing procedures; and

· Access clearance limits.

(b)
Electricity Wiring and Supply Regulations
To ensure safety in the provision of electric services; the safety of licensee’s system, employees, customers’ property and the general public likely to be exposed to danger by the licensee’s operations, licensees are required to adhere to Electricity Supply and Wiring Regulations as follows:



(i)
Electricity Supply Regulations 
· General administration of the regulations including;
· Conditions for discontinuance of supply

· Inspections and tests

· Limitations to access

· Guidance, instructions and availability of regulations

· Construction of licensee’s works specifying the design criteria in terms of installation of protection system, equipment, overhead lines and cables;

· Standards of measurement;

· Offences and penalties



(ii)
Electricity Wiring Regulations 
· General administration of the regulations including;

· Certification of inspection and tests

· Provision of metering

· Notices of intentions for new installations, alterations or extension works.

· Construction of consumer’s installation specifying the design criteria in terms of;

· Mechanical and electrical protection

· Interfacing with licensee’s system and control position

· Construction and installation of under ground cables, overhead lines and protection system.

· Construction and installation of private generation and supply;
· Offences and penalties
2.4.3 
Namibia 

The various Namibian licensees have different safety rules in application. However some of them do not have any at all. Due to this and the number of accidents witnessed in the Namibian ESI, it was decided to develop a National Safety Code. The majority of the ESI stakeholders as well as the Ministry of Labour (MoL) are involved in the project. It was discovered that the Labour Regulations do not adequately address safety issues in terms of the ESI operations hence the need to develop a safety Code. The Ministry of Labour (MoL) who is the custodian of Safety issues will be responsible for enforcement together with the ECB. A memorandum of understanding will be drawn up between the ECB and MoL in terms of the Code application. The Draft Code is now complete and motivation for promulgation is in progress.
2.4.4 
South Africa

The regulation of safety in the electricity industry is managed by the Department of Labor in South Africa. NERSA is required however to report on safety related issues in the industry on its annual reporting. Therefore licensees are required to report to the Regulator in an allocated form all the safety related incidents in that particular year.
2.4.5 
Zambia

The Zambia Bureau of Standards (ZABS) in conjunction with the Energy Regulation Board (ERB) has developed an electricity safety code of practice known as the Electricity Safety Code. The Electrical Safety Code is composed of two parts as follows:

· Part 1: Construction, Installation and Commissioning rules

· Part 2: Operations and Maintenance 

Part 1 covers rules for practical safeguarding of persons, domestic animals, property and the environment from the hazards of electrical practices employed by a system during and after construction, installation and commissioning.

Part 2 provides guidance on safety in the operations and maintenance of electrical systems.  It covers the basic provisions for safeguarding of persons, domestic animals, property and the environment from hazards arising from the installation, operations or maintenance of electrical equipment.
2.4.6 
Zimbabwe

The Generation Code outlines safety issues relating to the operation of generation plants. Existing statutes such as the factory and works safety rules still apply. Former Electrical Safety Rules, Mechanical Safety Rules, Engineering instructions, test and commissioning procedures have been reviewed and adopted by ZERC. Additional safety procedures are included in the various codes.

2.4.7 
Tanzania

Various operators in the ESI in the Tanzania have safety rules in electricity use in the various production processes, including electricity generation. Some of them however, have adopted the TANESCO Safety Rules. TANESCO has in place “Operating Safety Rules and Regulations”. The rules address among others, safety rules for the control, operation, maintenance, and construction of the Company's Low Voltage, Medium Voltage, and High Voltage system.
EWURA is responsible for verification of safety rules in the ESI. However, the Ministry of Labour through Occupational Safety and Health Agency (OSHA) is responsible for enforcement of safety issues in all industries. EWURA will work together with OSHA to ensure that the electricity safety practices are established and complied with.

2.4.8 
Angola

The regulation of safety labour in the electricity industry is managed by the Ministry of Labour in Angola. The Ministry of Energy and Water and Power Utilities have safety rules in electricity use in the various production processes including electricity generation.
However IRSE will work together with Ministry of Energy and Water to ensure that electricity safety practices are established and complied with.
2.5
Off-Grid Codes and Practices
2.5.1 
Lesotho

Solar PV is the main off-grid supply system in Lesotho.

There currently exists draft PV Code of Practice and they are under the custody of the Department of Energy. However, the ultimate custodian of these shall be the LEA as the LEA Act gives it the mandate to develop and monitor technical standards for the Lesotho ESI.  

2.5.2 
Malawi

There is no separate code for off grid electric services yet. However, the Energy Regulation Act 2004, which is yet to be gazetted, allows that supply, wiring, design and safety by-laws should apply both to grid and off-grid systems.

The Act provides for development of by-laws to regulate the supply, wiring, design and safety standards for rural electrification, grid extension or off-grid schemes with the aim of minimizing costs. 

The Act specifies the development of minimum codes of practice and design specification standards for solar home system equipment for rural electrification.

2.5.3 
Namibia

There are extensive ongoing initiatives to elevate the importance of off-grid systems. Unlike the grid system where there is a clear regulatory framework, this is lacking for off-grid systems.
The Government of Namibia launched in April 2003 a Barrier Removal to Namibia Renewable Energy Programme (NAMREP) funded by GEF and UNDP. Six components identified as follows:

· Capacity building – Human capacity and resources;
· Removal of Institutional barriers – non level playing field between Grid and off-grid;
· Public awareness and Social Acceptability;
· Removal of financial barriers;
· Removal of Technical Barriers – develop norms, standards, codes of practice for performance, manufacturing, installation and maintenance of Renewable Energy Technology (RET) equipment;
· Demonstrations and Pilot projects

Below are some of the projects that were commissioned and completed by NAMREP to address the above challenges:

· Project to Recommended Products and Codes of Practice for Renewable Energy Technologies (RETs);
· RETs Co-ordination Framework Project;
· Off-grid Electrification Master Plan Project;
· REEE Regulatory Framework Project

Various implementation strategies are being pursued for these projects.  
2.5.4 
South Africa

Even though the responsibility of regulation of off grid systems is not clear in energy legislation, NERSA has over the years taken that role.  There the Regulator commissioned the preparation of a quality of service standard (NRS 070) for non grid customers. The preparation of NRS 070 standard has been driven by the Regulator to facilitate liaison between non-grid electricity customers and their non-grid service providers and to ensure that the service provider undertakes the supply of energy services in such a way as to best serve the interests and needs of the customers and to the benefit of South Africa’s economic and social development in rural areas. 
The aim of NRS 070 is to protect the interests of both the service provider and the customer. In order to assess the quality of the service provided, NERSA requires non-grid service providers to provide certain information stipulated by NERSA. NERSA is mindful of added costs due the requirements that will ultimately be passed on to the customer. In terms of the needs and principles of economical and affordable electricity supply in South Africa, it is essential that a balance be maintained between these costs and the service activities measured. The standard requires that the level of information that is requires is not so onerous that it negatively impacts the customer.
NRS 070 is restricted to the measuring of those service activities that have been agreed upon by the Electricity Supply Industry (ESI), various customer organizations and NERSA for the definition of service standards for non-grid customers. NRS 070 also tabulates the various quality-of-service activities that the non-grid service providers would report on to NERSA. Should reporting show that certain targets are unrealistic, these targets could be changed in revisions to NRS 070. It is recognized that not all aspects are addressed in detail and it is noted that the missing information will be included in future revisions of NRS 070.

NRS 070 provides minimum standards. Non-grid service providers rendering higher standards than these minimum standards should maintain the status quo or improve on those higher standards. NRS 070 does not address issues of negligence.
2.5.5 
Zambia

In 2003, the Government of the Government of the Republic of Zambia established the Rural Electrification Authority (REA), through an Act of Parliament. The REA is in charge of developing and implementing rural electrification master plans for the systematic electrification of rural areas. The functions of the authority include: 

· Developing mechanisms for the operation of a grid extension network for rural electrification as well as applying a smart subsidy for capital costs on projects designed to supply energy in rural areas;
· The rural electrification program also contemplates the use of solar technology. 

2.5.6 
Zimbabwe

No specific practices have been developed for off grid facilities. If the facility is above 100 kW the draft requirements for embedded generators apply, with specific reference to units supplying islanded loads and the distribution network still requires adhere to the provisions of the distribution code. Other safety standard such as the SAZ’s wiring rules and the ZESA Engineering instructions have been reviewed and adopted. 

2.5.7 
Tanzania

There are no separate codes between grid and off-grid networks. However, to promote rural electrification, EWURA will approach rural electrification with light-handed and simplified regulations for the off-grid areas, without compromising safety and quality of the electricity supply.

2.5.8 
Angola

There are extensive ongoing initiatives to elevate the importance of off-grid systems, but there is no specific legislation about this system.

Currently, the National Power Utility (ENE) is promoting rural electrification with facilities below 100 kw and simplified rules for the off-grid areas, in terms of safety and quality of the electricity supply.

The Minister of Energy and Water is busy with Rural Electrification, and is in process the establishment  of a Rural Electrification entity  that will take the charge of developing and implementing rural electrification programme in rural area.

3 Licensee Technical Reporting Requirements for Different Types of Licenses

3.1 
Lesotho

The categories of licenses provided for by the LEA Act are for:
· generation of electricity
· transmission of electricity
· distribution of electricity
· supply of electricity
· import of electricity
· export of electricity

The LEA has issued one Generation licence and one Composite (Transmission, Distribution & Supply) licence to the Lesotho Highlands Development Authority and the Lesotho Electricity Company respectively. 
It is a condition of both licences that the Licensee must furnish to the Authority, in such manner and at such times as the Authority may reasonably require such information and must procure and furnish to it such reports as the Authority may reasonably require or as may be necessary for the purpose of performing the functions conferred on it by or under the Act.

In particular it is a condition of both licences to comply with the Quality of Service and Supply Standards.

Excel based reporting forms are used for licensee reporting on all technical issues. Some of the reporting information is highlighted below:
Generation Data
· Energy generated by plant and fuel type
· Energy sent out by plant
· Plant load factor (%)
· Plant availability (%)
· Planned outage rate (%)
· Forced outage rate (%)
· Number of employees by category (technical, and non-technical, managerial and non managerial).
Transmission Data
· Imports  
· Exports
· System maximum demand
· Transmission and sub-transmission losses 
· System minutes lost 
· Number of supply interruptions
· Average duration of interruptions (minutes)
Distribution Data
· Number of customers by consumer category
· Number of new connections by category
· Number of faults by voltage and by cause
· Total system losses
· Electrification rates by political constituency
3.2 
Malawi

The regulatory authority provides for issuance of licenses for generation of electricity for sale, operation of a transmission network, operation of a distribution network for the supply of electricity, importation and exportation of electricity. The Act prohibits granting more than one type of license to a licensee.


(a)
To Report about Its Property, Activities, Returns and Accounts

· To provide the regulator facilities for obtaining information in respect of its property and activities and to furnish it with returns, accounts and other information in respect thereof;

· Further to provide the regulator facilities for the verification of information so furnished;

· To Report Quality of Supply and Services;

· To submit monthly, quarterly and annual reports on the quality of supply and service delivery in a format agreed with the regulator;
· The compatibility parameters are calculated annually.

(b)
Licensee to Report Accidents
The Electricity Act requires the licensee to send to the Council notice of any accidents of such kind as to have caused, or likely to have caused, loss of life or serious personal injury which has occurred in any part of such undertaker’s works or in connection with such undertaker’s transmission lines or other equipment, together with notice of any loss of life or serious personal injury occasioned by any such accident.

3.3 
Namibia

The categories of licenses provided for by the Electricity Act are for:

· generation of electricity

· transmission of electricity

· distribution of electricity

· supply of electricity

· import of electricity

· export of electricity
A separate license is required for each of the above activities. However, a licensee is not required for the generation of electricity by means of a generation plant which has an installed capacity of less than 500 KVA and is used for the supply of electricity exclusively for own use by the person in control of such plant and on premises owned or occupied by that person

For inspections and returns, the Act stipulates that any person authorized in writing by the ECB Board may demand from any licensee to furnish, in such form as may be determined by the Board such periodical or other returns or
such particulars in respect of the licensee's undertaking,

The following are highlights of some of the initiatives in terms of reporting for Quality of Supply and Service standards
The Steering Committee responsible for Standards development was converted into a Standing Advisory Committee (SAC) for permanent advice to the ECB in all standards related issues including but not limited to implementation and review.

Quality of Supply Systems’ setting up has been completed by all the operation REDs and NamPower. The reporting will be in accordance with South African NRS 048 reporting document. Annual reports will be submitted to the ECB starting from January 2006
One of the unique features of the Namibian Quality of Service standards is that non–compliance for guaranteed standards will attract penalties payable to the customer either as units or cash. Reporting for Quality of Service will be only on penalties issued. This will give the ECB an idea of how a licensee is performing without rigorous data collection in the initial phase of the standards introduction.

eQOS, software developed for electronic data input and reporting of Quality of Service, will be used by all licensees for data capturing. Annual reporting will be from a date still to be set by the SAC described above.

3.4 
South Africa

In terms of the Act, the Regulator may issue licences for Generation, Transmission, Distribution, Trading and Import and export of electricity.  There are conditions attached to each license.  A written application is forwarded to NERSA. Licensees are required to report annually. Some of the data required include the following:
Generation Data
· Energy generated by plant and fuel type
· Energy sent out by plant
· Plant load factor (%)
· Plant availability (%)
· Planned outage rate (%)
· Forced outage rate (%)
· Number of employees by category (technical, and non-technical, managerial and non managerial).
Transmission Data
· Imports by source
· Energy purchased from IPPs and embedded generators by source
· Exports
· System maximum demand
· Energy at bulk supply point
· Energy supplied to distribution
· System load factor
· Transmission and sub-transmission losses 
· System minutes lost 
· Number of supply interruptions
· Average duration of interruptions (minutes)
Distribution Data
· Number of customers by consumer category
· Number of new connections by category
· Number of faults by voltage and by cause
· Average arrival time at a fault in minutes
· Average collection period 
· Total system losses
· System load factors
· Electrification rates (urban and rural)
· Line length by voltage level
NERSA is currently developing reporting for trading activities and imports and exports as these items are now licensed separately. A Licensing Management system was developed by a consultant in 2005 but is not operational at the moment.  

3.5 
Zambia

The Energy Regulation Act provides for the issuance of licenses for generation, transmission, distribution and supply of electricity. There are conditions attached to each license requiring the licensee to:
· Furnish the ERB with any information and reports as the ERB may consider necessary for the purpose of performing its functions, including the monitoring of licensee’s compliance with conditions of the license;
· Submit its statutory annual report to the ERB together with such additional in a format specified by the ERB about technical and operational aspects of the licensed activity;

· Report accidents in accordance with provisions of the Electricity act and any prescribed regulations. Accidents of a serious nature shall be immediately reported to the ERB and comprehensive written report shall be submitted thereafter to the ERB within 7 days of the occurrence.

The following data is submitted to the ERB to be attached as a schedule to the license at the time of applying for the license;

Generation Data
· Generation ownership
· Type
· Location
· Capacity
· Generator details
· Turbine details
· Transformer details
· Overhead line data
· Auxiliary equipment
· Flow chart
· Electrical drawings
· Detailed geographical location
Transmission Data
· Points of supply to include generation substation and interconnected substations
· Interconnected substations
· Transmission substations
· Transmission plant data to include transmission line data and transformer data
· System characteristics including maximum demand
· System management
· Ancillary equipment
· Transmission system single line diagram
· Cost of new transmission development
Distribution Data
· Supply points

· Distribution plant

· System characteristics including maximum demand data

· System management – control centres, IT systems, metering etc

· Ancillary equipment – Generators, compensators, Capacitors etc

· Development costs of Distribution network

Supply Data
· Name of licensee

· Authorised territory for licensed activity

3.6 
Zimbabwe

The following data, data indicators and information are submitted to ZERC. 

Generation Data
· By generation type and ownership

· Capacity under construction

· Energy generated by plant and fuel type

· Energy sent out by plant
· Plant load factor (%)

· Plant availability (%)
· Planned outage rate (%)
· Forced outage rate (%)

· Number of employees by category (technical, and non-technical, managerial and non managerial).

Transmission Data
· Imports by source
· Energy purchased from IPPs and embedded generators by source

· Exports
· System maximum demand
· Energy at bulk supply point

· Energy supplied to distribution

· System load factor
· Transmission and sub-transmission losses 
· System minutes

· Number of supply interruptions
· Average duration of interruptions (minutes)
Distribution Data
· Number of customers by consumer category

· Number of new connections by category

· Number of faults by voltage and by cause.

· Average arrival time at a fault in minutes

· Average collection period 

· Total system losses

· System load factors
· Electrification rates (urban and rural)
· Line length by voltage level
3.7 
Tanzania

Since it was operationalized in June 2006, EWURA has issued two generation licences, one for an emergency power supply project and another for the off-grid power generation. EWURA will issue more generation licences and review existing licences;  also it is planned to issue new licences to all operators. EWURA is setting-up an inventory of all licences issued earlier by the Ministry of Energy in order to establishment reporting requirements based on good industry practices.   Although TANESCO is a vertically integrated utility, the licencing framework will follow the unbundled approach, hence different licences will be issued for the categories of involvement in generation, transmission, distribution and supply.

Each licence will include conditions that must be fulfilled by the licensee. The conditions include compliance with technical standards, for customer services, reporting information and frequency as well as safety matters. 
3.8 
Angola

4 Collection, Collation, Storage and Management of Technical Information

4.1 
Lesotho


(a)
Collection, Collation and Storage
According to the LEA Act, The Authority shall ensure collection, publication, and dissemination of information relating to standards of performance by licensed operators and on the electricity sector in Lesotho for use by the industry, consumers and prospective investors.

The LEA has accordingly prepared (Performance Reporting Procedures) Rules, which are yet to be published. According to the rules the LEA shall issue reporting formats to licensees in soft copies and the licensees shall complete the forms and return to LEA.

The LEA shall upon receipt of the forms log them in a document register detailing

· date of document

· date received

· name of licensee

· address of licensee

· the number of copies made and to whom passed for action and to whom passed for information.

(b)
Management of Information
The regulator analyses the information submitted by the Licencees and publishes the performance of the licensees in its reporting. 
4.2 
Malawi


(a)
Collection, Collation and Storage

· A licensee is required to submit monthly, quarterly and annual reports to the regulator;

· The Council acquired specialized equipment to randomly monitor the quality of supply and confirm data submitted by the licensee and verify in case of customer complaint and disputes;

· It is recommended in a long run to use an independent agent to continuous monitor and report to the regulator to ensure accuracy and information symmetry.

(b)
Management of Information

· The regulator maintains a database of quality of supply and services reports received form a licensee, keeps records of all inspections and investigations of electricity related accidents. These are necessary for arbitration in case of disputes and for corrective measures where frequent problems are experienced;
· As a long term option, installation of an auditable system is recommended for analyzing and processing of information on the quality of supply and service, and to gather field information on system performance, commercial management and information on customers.

The system shall require that relevant elements of database for tracking compliance with the standards should reside in duplicate databases (at Regulator and licensee).

Malawi is currently in a transition phase where data is being compiled for the first time. The data collected in the first year will be used to set realistic limits to ensure improvement improvements in the service delivery by licensees.

4.3 
Namibia 

A technical database has been developed by the ECB to be populated with technical data pertaining to licensee activities ranging from generation, transmission, distribution and supply data as well as quality of supply and service standards. 

For Quality of Supply and Service Standards, licensees have created systems with report generation capabilities. The reports are already in the format required by the ECB. Annual submissions will be made to the ECB for a national database for statistics and benchmarking. Licensees have their own databases generating monthly reports to be consolidated into annual reports for the ECB. 

4.4 
South Africa 

 (a)
Collection, Collation and Storage
NERSA has an information Resource Management Department (IRM) which as part of its functions is to collect, collate and store information. NERSA designed forms for different parts of the industry. All generation licensees are required to submit data to the IRM department Generation forms (G Forms) which is then validated and captured by a dedicated resource; same with Transmission (T forms) and Distribution (D forms). With Distribution there 8 sets of forms which sources different types of data from technical (power quality, etc), Pricing and Tariff to Human capacity in each licensee. 


(b)
Management of Information
The regulator maintains a database of all reports received from licensees, keeps records of all inspections and investigations of conducted by the Regulator. NERSA has also embarked on a process to move to electronic reporting by licensees via a dedicated website. The will make management of information submitted easier. The system is currently not operational.
Compliance audits are conducted on licensees on a continuous basis and more in-depth technical audits are performed on a select number of entities each year.  This year Eskom’s Transmission Division will be audited.  In addition, 20 municipalities will be the subject of independent technical audits.
4.5 
Zambia 

Any notice, document, data or assembled information to be submitted to the ERB under the condition of any license is provided in writing and delivered to the office of the Executive Director. Such information may be transmitted by date due by facsimile or other electronic transmission as may be advised to be acceptable to the ERB, with the physical form to be delivered to the ERB as soon as is reasonably practical. 

The licensee is expected to submit its statutory annual report to the ERB no later than 3 months following the end of the licensee’s financial year; the licensee should at the same time provide additional information about technical, operational, customer service, administrative and financial aspects of the licensed activity.

The Records section is the custodian of all information submitted to the ERB. The information includes;

· Statutory reports from licensees

· Licensees’ accounting information

· Reports of compliance inspections and investigations of electricity related accidents. 

· Copies of electricity utility customers’ complaints necessary for arbitration.

· Any other information from the licensee that the ERB may consider necessary for the purpose of performing its functions. 
4.6 
Zimbabwe

The data submission is on quarterly basis but detailed on a monthly basis; where applicable annual performance consists of audited data - especial financial and sales data). Currently the data is submitted in hard copy but soft copies of some indicators are available. The data is being processed using EXCEL and Office databases. This is currently in progress. Sophisticated systems will be implemented later subject to financial resources and staff training.

4.7 
Tanzania

A licensee shall be required to submit reports at a frequency as it may be required by the regulator. The reports shall include audited annual accounts, system performance, customers data, accidents etc.

EWURA has preparing a reporting format that will be discussed with various licensees before the implementation. Meanwhile, EWURA is in the process to engage a service of a consultant to assist in establishing a Management Information System for the Electricity sector that will include benchmarking. The project to be financed by the World Bank will include installation of the MIS to be used by EWURA. The same shall be linked with the management information systems of the electricity suppliers.

4.8 
Angola

Currently there is a severe lack of technical information on the electrical system. This implies that the knowledge about how the system is actually functioning, the costs of supplying electricity etc. are limited. For efficient sector reform and regulation of the sector there is an immediate need to improve the situation. 

Furthermore, currently information is gathered by various government institutions, notably different parts of Ministry of Energy and Water, e.g., Studies Planning and Statistics Department on tariffs and cost structure.

However, standard rules for data collection and its processing are under developing by the IRSE.

5 Compliance Monitoring and Enforcement Mechanisms for Different Types of Licences

5.1 
Lesotho 

(a)
Compliance Monitoring
The LEA Act empowers the LEA to:

· Inspect and test, periodically and in special instances, plant and equipment belonging to persons authorised by licence to conduct a regulated activity;
· Examine, periodically and in special cases the generation, transmission, distribution and supply of  electricity by licensed operators;
· Inspect and test where required, such plant and equipment at consumer’s premises
(b)
Enforcement Mechanisms

As already highlighted above, the service and supply standards are licensing conditions for the licencees. However LEA has decided for the initial period of regulation say, two to three years they will not impose penalty charges for non-compliance.  Notwithstanding this the LEA may impose such penalties if licensee performance warrants this and this LEA will do after consultation with the licensee in question.

5.2 
Malawi

(a)
Compliance Monitoring

· Inspection of Licensee’s Installations and Investigation of Accidents.

The regulator is authorized to access licensee’s installations for the purpose of ascertaining whether or not the provisions of the Electricity Act or conditions of any license are being complied with, or for the purpose of any inspection which is incidental to or connected with the carrying out of the duties on a licensee.

The regulator carries out inspections on licensees’ and private operators’ installations and investigates all electricity related accidents in the country to check compliance with the electricity regulations.

The quality of service and supply standards are one way of monitoring compliance with the regulations. 

   (b)
Enforcement Mechanism

· Penalties

A licensee or a customer is charged penalties for failing to comply with the regulations and quality of supply and service standards.

5.3 
Namibia

The Act stipulates that any person authorized in writing by the ECB Board, may at all reasonable times enter the premises, other than a private dwelling, of any licensee for the purpose of investigating whether the provisions of this Act or any conditions attached to a licence are being complied with or for the purpose of any inspection that is incidental to the functions of the Board, and inspect any plant, machinery, books, accounts and other documents found thereat;
Planned and ad hoc inspection visits are made as part of compliance monitoring for all regulated activities. The Electricity Act however, does not adequately cover the ECB to enforce the quality of supply and service standards. Currently enforcement and compliance is effected through the licensing conditions. The standards will be promulgated for legislation enforcement once the new Electricity Bill; still to be enacted by Parliament, already approved by Cabinet has been promulgation. 

5.4 
South Africa

NERSA is responsible for ensuring that licenses comply with their relevant license conditions. Ongoing monitoring, compliance audits conducted by the departmental staff, reporting, investigations, independent technical audits conducted by consultants are some of the mechanisms used to enforce compliance.

Each activity is then reported to management by means of documented submissions and the utilities that are non compliant are expected to come up with corrective action plans, monitoring of those plans is then done.

Compliance audits are conducted on licensees on a continuous basis and more in-depth technical audits are performed on a select number of entities each year.  This year Eskom’s Transmission Division will be audited.  In addition, 20 municipalities will be the subject of independent technical audits.
5.5 
Zambia 

(a)
Compliance Monitoring

The ERB is authorised to access the licensee’s premises to inspect the Licensee’s premises, equipment and documents, and investigate all electricity related accidents in accordance with provisions of the Energy Regulation Act and the ERB’s rules of monitoring and investigation.

As a license condition, licensee are required to undertake audits of their operations and compliance with license conditions, as well as compliance with the grid code and other regulations, rules, codes and standards prescribed by the ERB. These audits are expected to be conducted at least annually by the licensee and at least once every three years by an independent auditor or other expert appointed by the licensee. The results reports of these audits are expected to be made available to the ERB immediately upon completing such audits.

(b)
Enforcement Mechanisms

The ERB shall enforce the conditions of each license and impose appropriate penalties and/or sanctions or remedies available under the Electricity Act and the Energy Regulation Act and any other law for violation of license conditions in accordance with ERB’s licensing procedure. 
5.6 
Zimbabwe

The licences specify that on a quarterly basis all licensees shall submit a wide range of technical and economic information that is used to assess the performance of the licensees. Such information is also used in compliance monitoring. In addition, the Commission carries out independent audits and compliance visits to verify, spot-check and authenticate certain information. ZERC also carries out independent assessments on all major incidences.

5.7 
Tanzania

The licensee is required to comply with all conditions as it envisaged in the licences. Enforcement mechanisms are well stipulated in the licence, EWURA Act and the Electricity Act. 

In addition, EWURA is preparing new rules and regulations in accordance to the legislations governing the regulation of the electricity sector. A new Electricity Bill is being finalized ready to be tabled in Parliament in October 2007. The new rules and regulation will have to be in line with the new law.
5.8 
Angola
6 Recommendations

Technical norms and standards are the corner stone of electricity regulation. As such, their development is a priority. The development of technical norms and standards should take into consideration the internal capacities of the different regulators to develop the technical norms and standards. The development should also take into consideration the technical capacity of some of the utilities in the region.  The third consideration is that the development of the technical norms and standards should be achieved at least cost.

The above considerations call for collaborative efforts and pulling together of resource to not only develop the norms, but also to enhance capacity building in the region. To make sure there is effective implementation of the technical norms, codes, standards and practices the following recommendations are therefore made: 
6.1
The technical standards and practices should be part of license conditions to oblige compliance by licensees.

· Management of national utilities that are monopolizing the electricity supply industry becomes preoccupied with financial issues of reducing cost and increasing revenue by increasing tariff and adding more customers. Capital investments for system expansion and system strengthening normally suffer. As a result the quality of supply and service deteriorates.

6.2
The public in general and customers should participate in the monitoring of the performance of licensees.

· The system should provide for a channel to allow customers and the general public report to a regulator where a licensee breaches license conditions. The customers and the general public can be motivated through introduction of incentives for correct information provided.

· A regulator will require to adequately informing the public of their duties, responsibilities and rights and the duties and responsibilities of a licensees. The regulator will therefore require conducting effective public and stakeholder awareness campaigns.

The above system will provide a checking mechanism. Normally, a regulator will depend on a licensee to provide information regarding the quality of its power supply and services.  A licensee will be reluctant to provide information, which will result in penalties being charged. The licensee is therefore likely to doctor most of information to be submitted to a regulator.

6.3
Regulators should specify a time frame for licensees to comply with internationally acceptable standards.

· Where national utilities monopolize the electricity supply industry the generation, transmission and distribution systems require much improvement to be able to adhere to internationally acceptable standards. A lot of investment is required in order to bring about the desired improvements. Reference is made to 6.1 above.

· It is common practice that most of such utilities are charging tariffs below the cost of supply (to allow for system expansion). Hence, in order to achieve international standards the tariff should be adjusted to levels equal to the long run marginal cost. A regulator will therefore require to approve the time frame and phasing of investments necessary to afford it achieve the required level of performance and subsequent tariff adjustments.

6.4
The regulator should establish an independent monitoring agent and develop information capturing system

· An independent monitoring agent, with technical expertise, under a separate contract should be established to ease human resource capacity problems on the regulator side. The agent should be mandated to have access to licensees’ systems. The agent should take measurements necessary to measure the quality of supply and service parameters.

· An information capturing system should be developed to ensure accuracy in the whole process. A computerized system could be installed with restricted access to authorized persons only. A licensee should be required to key in all necessary information as it occurs and reports should be generated automatically. The regulator should check to ensure all necessary information is keyed in as required to obtain accurate reports.

6.5 Working relationship with utility umbrella organizations


Utilities will at the end of the day be subjected to enforcement of technical norms and standards. It is imperative that technical norms and standards are implementable. Organizations such as PIESA have working groups on the development of standards. Most of the standards are related to maintenance. Working arrangements could be considered to collaborate on common standards mainly of quality and reliability of supplies. Their views on the proposed technical norms and standards would be useful.

6.6 
National and international standards organization 

Most quality and reliability standards are covered by existing ISO or IEE standards. Some of the standards have been adapted to national standards. There is need to collect and review relevant standards and technical norms. Normally these are available at a small fee and online.

6.7 
Using international regulators regulating entities in established Power Pools

There are several well established regulators operating in established national and international power pools. There is need to collect information from them regarding technical norms and standards.

6.8 
International benchmarking organizations

A number of international organizations are in the business of benchmarking utility performance. Their reports are available normally at nominal fees. These could be useful as a source of suitable benchmarking.
The above calls for RERA to establish a small technical working team to carry out desk top analysis on standards and norms. This will be complemented by visits and information sharing meetings.
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