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1 PREAMBLE

1.1 INTRODUCTION

The term Grid Code is widely used to refer to a document (or set of documents) that legally establishes
technical and other requirements for the connection to and use of an electrical system in a manner that
will ensure reliable, efficient and safe operation.

This Preamble provides the rationale for the development of theKenya National Transmission Grid-Code
(KNTGC) and summarises the provisions of the KNTGC. The KNTGC underwent a rigorous approval process
involving the Energy and Petroleum Regulatory Authority, the Ministry of Energy, the Attorney General
and Parliament.

The objective of the KNTGC is to improve the ability of Kenya’s power system to be planned and operated
safely, reliably, efficiently, and economically, in a transparent and non-discriminatory manner, while
multiple independent parties use the power system. The KNTGC provides a framework of rules and
regulations under which Users must operate and coordinate with each other and with the operators of
the power system. The KNTGC is intended to establish the reciprocal obligations of Users of the Kenya
National Transmission System (KNTS) and operation of the Eastern African Power Pool.

The development of the KNTGC took into account the Eastern Africa Power Pool and East African
Community Interconnection Code (EAPP IC). The EAPP IC imposes certain minimum requirements on the
Member Countries of the EAPP. Thus the EAPP IC plays an important role in the KNTGC. This KNTGC
follows to the extent possible the organisation and formatting of the EAPP IC.

Other national grid codes were considered and reviewed in addition to the EAPP IC, including the South
African Grid Code (2012), the South African Grid Connection Code for Renewable Power Plants (2012), the
Namibian Grid Code (2005), the Indian Electricity Grid Code (2010), the Zambian Grid Code (2006) and the
Rwanda Grid Code (2012).

Addressing exclusively wind power, the Australian Energy Market Operator (AEMO) report “Wind
Integration: International Experience WP2: Review of Grid Codes 2"October 2011” provided a review of
Grid Codes from the United Kingdom, Germany, Denmark, Spain, Texas, Alberta, Hydro Quebec, Ontario
Independent Electricity System Operator (IESO), and the European Network of Transmission System
Operators for Electricity (ENTSO-E). This review was helpful in preparing Renewable Power Plant (RPP)
Chapter of the KNTGC.

1.2 STRUCTURE OF THE KNTGC

The EAPP IC and the KNTGC each place obligations on the Energy and Petroleum Regulatory Authority, the
System Operator and Users. In the chapters of the KNTGC, the EAPP requirements are listed first, followed
by requirements specific to the KNTS. If in any instance there is a difference in requirements, the more
stringent requirement shall hold.

The KNTGC is divided into the following chapters:

1.2.1 Preamble

This Preamble summarises the provisions of the KNTGC.

Kenya National Transmission Grid Code 1



CHAPTER1

1.2.2 Glossary and Definitions

The Glossary and Definitions contains a glossary of terms and a list of abbreviations and units used in the
KNTGC. Defined terms are italicised and capitalised throughout the KNTGC and hold the meanings as
defined. However, if a term is not capitalised or italicised, it shall still hold the definition as provided in
the Glossary.

1.2.3 General Conditions

The General Conditions (GC) set out the over-riding principles to be used in the operation of the KNTS and
form the basis for the actions of a reasonable and prudent operator should specific events not be covered
by the relevant chapter. The GC describes the provisions necessary for the overall administration and
review of the various aspects of the KNTGC. The GC also deal with those aspects of the KNTGC not covered
in other chapters, including the resolution of disputes, bilateral agreements, confidentiality, non-
compliance and the revision of the KNTGC through the Kenya National Transmission Grid Code Review
Committee.

1.2.4 Governance Chapter

The Governance Chapter summarises the main documents and organisations that provide the authority
governing the planning, construction, and operation of the KNTS.

1.2.5 Planning Chapter

The Planning Chapters pecifies the minimum technical and design criteria, principles, and procedures:
(@) To be used within Kenya in the medium and long term planning and development of the KNTS;
(b) To be taken into account by Member Utilities on a coordinated basis, and

(c) To specify the planning data required to be exchanged by Member Utilities and the EAPP Sub-
Committee on Planning to enable the EAPP Interconnected Transmission System to be planned in
accordance with planning standards.

1.2.6 Connections Chapter

The Connections Chapter specifies the minimum design, technical, and operational criteria of Plant and
Apparatus which must be complied with by both Users and System Operator at Connection Points in order
to maintain secure and stable operation of the KNTS.

1.2.7 Renewable Power Plant Chapter

The Renewable Power Plant Chapter sets out the requirements for renewable power plants, especially
wind and solar power plants, so that they will be able to contribute to the stability of the KNTS.

1.2.8 Operations Chapters

The Operations Chapters (OC) set out the data exchange between and responsibilities of the SO, the other
TSOs, and the EAPP in operating the EAPP Interconnected Transmission System. The six OCs (OC 1 through
OC 6, Chapters 8 through 13) deal with the criteria and procedures which will be required to facilitate
efficient, safe, reliable and coordinated system operation of the KNTS, other National Systems, and the
EAPP Interconnected Transmission System. They include chapters addressing Operational Planning,
Operational Security, Emergency Operations, Incident Reporting, Demand Control, and System Tests.
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1.2.8.1 Operational Planning

Operations Chapter 1 summarises Outage requirements for generation and transmission facilities and
other factors likely to affect the operation of the KNTS, which shall be coordinated between the SO, other
TSOs, and the EAPP Coordination Centre (EAPP CC) for a period of three (3) years ahead down to real time.
In accordance with the terms of Chapter 5 (Planning), OC 1 also requires the SO, other TSOs and the EAPP
Sub-Committee on Planning to produce a Power Balance Statement and a Transmission System Capability
Statement on an annual basis for the succeeding ten (10) years. It also sets out refinements of the
planning process to account for nearer-term characteristics.

1.2.8.2 Operational Security
Operations Chapter 2 specifies the technical requirements and standards for the operational security of
the KNTS, the National Systems of other Member Countries, and the EAPP Interconnected Transmission
System as they relate to the following issues:

(a) N-1 Contingency criterion;

(b) Interchange scheduling;

(c) Operating reserves for control of system frequency and interchange with other Control Areas or
External Systems;

(d) Voltage control;

(e) Fault level control;

(f) Protection coordination, and
(g) Remedial Action Schemes (RAS).

1.2.8.3 Emergency Operations
Operations Chapter 3 sets requirements to ensure that the SO, other TSOs, and the EAPP CC:
(a) Are able to identify insecure operating conditions on the EAPP Interconnected Transmission
System;
(b) Have procedures and plans in place to manage emergency conditions;

(c) Have comprehensive Contingency plans in place for the restoration of supplies in the shortest
possible time using the most effective means.

1.2.8.4 Incident Reporting

Operations Chapter 4 sets out the requirements for reporting significant incidents that have caused, or
could have caused, damage to system equipment or operation of the KNTS, other National Systems, and
or the EAPP Interconnected Transmission System outside the Operational Security Standards.

This chapter also sets out the procedures for the joint investigation of significant incidents and for the

technical audit of the SO and other TSOs procedures and Plant and Apparatus connected to, or forming part
of, the EAPP Interconnected Transmission System.

1.2.8.5 Demand Control

Operations Chapter 5 sets out the provisions to be made by the SO, in cooperation with the EAPP CC, to
permit reductions in demand in the event of insufficient generation capacity being available to meet
demand or in the event of breakdown or thermal overloading of any part of the KNTS or the EAPP
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Interconnected Transmission System leading to the possibility of unacceptable frequency or voltage
conditions.

1.2.8.6 System Tests

Operations Chapter 6 sets out the arrangements, data exchange, and and procedures across the EAPP
Interconnected Transmission System for System Tests or operational tests including Black Start tests and
Power Island tests. System Tests are those tests, which involve either a simulated or a controlled application
of irregular, unusual, or extreme conditions on the EAPP Interconnected Transmission System. In addition,
they include Commissioning and or acceptance tests on Plant and Apparatus to be carried out by a User
and which may have a significant impact upon the EAPP Interconnected Transmission System.

1.2.9 Interchange Scheduling and Balancing Chapters (Three Chapters)

The Interchange Scheduling and Balancing Chapters (ISBC) set out the procedures for the scheduling,
coordination and balancing of power transfers across the EAPP Interconnected Transmission System. The
ISBC is divided into Chapters 14, 15, and 16 of the KNTGC: ISBC 1 Interchange Scheduling, ISBC 2 Balancing
and Frequency Control, and ISBC 3 Ancillary Services.

1.2.9.1 Interchange Scheduling
ISBC 1 Interchange Scheduling deals with the following aspects of the scheduling process:

(a) Determination of the Net Transmission Capability (NTC) between Neighbouring Control Areas and
or External Systems over the Operational Planning timescales;

(b) Publication of NTC values to enable the SO, other TSOs, and Users to evaluate possible energy
interchanges;

(c) Allocation of NTC to the SO, other TSOs,and or External Systems in accordance with pre-determined
rules and the issue of Interchange Schedules.

1.2.9.2 Balancing and Frequency Control
ISBC 2 Balancing and Frequency Control sets out the procedure that the SO and other TSOs will use to
direct frequency control. The frequency of the EAPP Interconnected Transmission System will be controlled
by:

(a) Automatic response from synchronised Generating Plants;

(b) The dispatch of Generating Plants including Automatic Generation Control (AGC);

(c) Response from interconnections with External Systems, and

(d) Demand control.

1.2.9.3 Ancillary Services

ISBC Chapter 3 Ancillary Services sets requirements for the provision of Ancillary Services to ensure that
the SO and other TSOs meet the obligations and responsibilities under the EAPP IC for a safe, secure, and
reliable operation of the EAPP Interconnected Transmission System.

The operation of the KNTS, other National Systems, and the EAPP Interconnected Transmission System
requires the provision by the SO and other TSOs of the following Ancillary Services grouped into three
major categories:

(a) Frequency Control;
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(b) Network Control, and
(c) System Restart Capability.

The above Ancillary Services are the traditional mechanisms to provide the required capability in relation
to:

(a) Operating Reserves;
(b) Demand Control;

(c) Voltage Control;

(d) Power flow control;
(e) Stability control, and
(f) Black-Start.

1.2.10 Kenya Metering Chapter

The Kenya Metering Chapter (KMC) specifies the minimum technical, design, and operational criteria to
be complied with for the metering of each Connection Point of a User with the KNTS. The KMC also
specifies the associated data collection equipment and the related metering procedures required for the
operation of the KNTS.

1.2.11 Interconnection Metering Chapter

The Interconnection Metering Chapter (IMC) specifies the minimum technical, design, and operational
criteria to be complied with for the metering of each point of interchange of energy between Control
Areas. The IMC also specifies the associated Data Collection and the related metering procedures
required for the operation of the EAPP Interconnected Transmission System.

1.2.12 Data Exchange Chapter

The Data Exchange Chapter (DEC) defines the data to be exchanged between the SO, other TSOs, and the
EAPP Sub-Committees on Planning and Operations for the purpose of the modelling and analysis of
steady-state and dynamic conditions for the EAPP Interconnected Transmission System. The DEC sets out
the information flows required between the SO, other TSOs, and the EAPP Sub-Committees on Planning
and Operations to produce EAPP system models for the various processes that require system studies to be
undertaken. These processes include those associated with System Planning as set out in the Planning
Chapter, including the preparation of the Transmission System Capability Statement, and with Operational
Planning as set out in Operations Chapterl.

1.2.13 Information Exchange Chapter

The Information Exchange Chapter (IEC) defines the reciprocal obligations of parties with regard to the
provision of information for the implementation of the KNTGC. The information requirements, as defined
for the Transmission Network Service Provider, the SO, the Authority, and Users, are necessary to ensure
non-discriminatory access to the Kenya National Transmission System and the safe, reliable provision of
transmission services. The information requirements are divided into planning information, operational
information and post-dispatch information.
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1.2.14 Cyber Security Chapter

Cyber Security can be defined as the protection required to ensure confidentiality, integrity, and
availability of the electronic communication system. With the two-way flow of electricity and information,
the management and protection of the electrical communication system that includes information
technology and telecommunication infrastructure has become critical. The Cyber Security Chapter sets
out requiremens in the following areas:

(a) Development of information security management controls and procedures;
(b) Cyber security systems;

(c) Access management for systems; and

(d) Building defence against threats through training, awareness and monitoring.

1.2.15 System Operator Training Chapter

The System Operator Training Chapter sets out the responsibilities and the minimum acceptable
requirements for the development and implementation of System Operator Training and authorisation
programmes. This chapter requires that System Operators within Kenya and throughout EAPP and EAC
are provided with continuous and coordinated operational training in order to promote the reliability and
security of the EAPP Interconnected Transmission System.

1.3 Scope OF THE KNTGC

The KNTGC establishes the technical aspects of the planning, connection, operation, and use of the Kenya
National Transmission System and the relationships between the System Operator (SO), Transmission
Network Service Provider(s) (TNSPs), Generation Licensees, and other Users of the Kenya National
Transmission System.

The KNTGC shall be read in conjunction with the relevant legislation, including the Energy Act and the
Regulations thereunder-and any applicable amendments related to the administrative authority for the
KNTGC. These legislative instruments shall be used in conjunction with the Licences issued to Users and
and the applicable codes and regulations adopted by the Authority and the Ministry of Energy. All Licences
issued after enactment of the KNTGC shall include the obligation of Parties to comply with the KNTGC
requirements.
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2 GLOSSARY AND DEFINITIONS
2.1 INTRODUCTION

This chapter contains a glossary of terms and a list of abbreviations and units used in the KNTGC.

2.2  GLOSSARY

Table 2-1 provides a summary of the terms and definitions used in the KNTGC.

Table 2-1 Glossary and Definitions

Word or Phrase Definition

Active Energy The electrical energy produced, flowing or supplied by an electrical
circuit during a time interval, and being the integral with respect to time
of Active Power, measured in units of Watt-Hours.

Act The Energy Act, No 1 of 2019

Active Power Instantaneous power derived from the product of voltage and current
and the cosine of the voltage phase angle measured in units of Watts
and multiples thereof.

Active Power Control The automatic change in Active Power output from a Wind Turbine or
Solar Power Generating Plant in response to an Active Power Control
Set-point received from the Transmission Licensee or Distribution

Licensee.
Active Power Control Set- The maximum amount of Active Power in MW, set by the Transmission
point Licensee or Distribution Licensee, that the Wind Turbine or Solar Power

Generating Plant is permitted to export.

Actual Metering Point The physical point at which the flow of electricity is measured and
(AMP) where the Interchange Metering is installed. The AMP may be different
from the Defined Metering Point subject to the approval of the EAPP
CC. In these cases, the accuracy requirements in Section 18.1.9 shall
apply at the Defined Metering Point.

Agent A person appointed by an entity to perform any of its functions or act
on its behalf.

Agency Nuclear Power and Energy Agency established under the Act.

Ancillary Services The services that are essential to the management of power system

security, facilitate orderly trading in electricity and ensure that
electricity supplies are of acceptable quality and, Without limitation,
these services may include:

(a) the provision of sufficient regulating capability to meet
fluctuations in load occurring within a scheduling interval;
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Word or Phrase Definition

(b) the provision of sufficient contingency capacity reserve to
maintain power system frequency in the event of network or
generation outages;

(c) the provision of reactive power support to guard against power
system failure through voltage collapse; and

(d) the provision of black start capability to allow restoration of power
system operation after a complete failure of the power system or
part of the power system.

Apparatus An item of equipment, in which electrical conductors are used,
supported or of which they form a part and includes meters, lines,
cables and appliances used or intended to be used for carrying
electricity for the purpose of supplying or using electricity.

Area Control Error (ACE) The instantaneous difference between net actual and scheduled
interchange, taking into account the effects of frequency bias including
correction for metering error.

Attorney General The Attorney-General appointed under Article 156 of the Constitution
of Kenya, 2010.

Automatic Generation Equipment that automatically adjusts a Control Area’s generation to

Control (AGC) maintain its interchange schedule plus its share of frequency
regulation.

Automatic Load Shedding A load-shedding scheme utilised by the System Operator or another
Scheme TSO to prevent frequency collapse and to restore the balance between
generation output and demand.

Automatic Voltage The continuously acting automatic equipment controlling the terminal
Regulator (AVR) voltage of a Synchronous Generating Plant by comparing the actual
terminal voltage with a reference value and controlling by appropriate
means the output of an Exciter (or source of the electrical power
providing the field current of a synchronous machine), depending on
the deviations.

Authority The Energy and Petroleum Regulatory Authority established under the
Act.
Black Start The procedure necessary for recovery of the Kenya National

Transmission System from Total Shutdown or Partial Shutdown.

Black Start Capability Ability in respect of a Generating Plant, for at least one of its units to
Start-Up from Shutdown without an external electrical power supply
and to energise a part of the Kenya National Transmission System and
be Synchronised to the System upon instruction from the Transmission
Licensee or Distribution Licensee.
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Chairperson The person duly appointed by the Authority to be Chairperson of the
Kenya National Transmission Grid Code Review Committee, or the
person appointed by the Chairperson to be his alternate, or the person
appointed to act as Chairperson of a meeting of the Kenyan National
Transmission Grid Code Review Committee in the absence of the
Chairperson or his alternate.

Check Meter A Meter nominated to provide electrical energy measurements at a
Defined Metering Point for verification or substitution of the Main
Meter.

Conductor An electrical medium connected or arranged to be electrically

connected to a system purposefully meant for transportation of
electrical energy from one point to another.

Confidential Information Information which is or has been provided under or, in connection with
the Kenya National Transmission Grid Code and which is stated under
the Code or by the Authority to be Confidential Information.

Connection Physical link to or through a transmission/distribution network that will
allow the supply of electricity between electrical systems.

Connection Agreement A bilateral agreement made between the System Operator or a TNSP
and a User setting out the terms and conditions relating to the use of
the Connection Point and other specific provisions in relation to that
connection.

Connection Charge The costs incurred in the developent of the infrastructure to connect
the customer’s premises

Connection Point The physical point at which a User is connected to the Kenya National
Transmission System; the electrical node on a transmission system
where a User’s assets are physically connected to the TNSP’s assets.

Contingency An unexpected incident, failure or Outage of an interconnected system
component, such as a Generating Plant, transmission line, circuit
breaker, switch or other electrical element. A Contingency may also
include multiple components, which are related by situations leading to
simultaneous component Outages.

Control Area An area comprised of an electric system or systems, bounded by
interconnection metering, capable of regulating its generation in order
to maintain its interchange schedule with other electric systems or
Control Areas and to contribute its frequency bias obligation to the
Kenya National Transmission System.

Control Area Operator The System Operator or another TSO responsible for operating,
monitoring, and ensuring interchange scheduling of its Control Area.
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Control Centre

A physical location from which an SO or TSO exercises control over its
transmission area.

Current Transformer (CT)

A transformer for use with meters and/or protection devices in which
the current in the secondary winding is, within prescribed error limits,
proportional to and in phase with the current in the primary winding.

Customer

A person obtaining or entitled to obtain electricity services from a
Licensee.

Data Collection System
(DCS)

A computer based system that collects or receives data on a routine
basis from Metering Equipment.

Defined Metering Point
(DMP)

The DMP is at the Interchange Point within a Control Area and means
the physical location at which overall accuracy requirements as defined
in the IMC are to be met. The DMP shall be defined in the relevant
Connection Agreement. Each single circuit interconnection between
Control Areas will have two DMPs, one in each Control Area.

Derogation

A waiver issued by the Authority to suspend a Transmission Licensee’s,
Distribution Licensee’s, or User’s obligations to implement or comply
with a provision of the KNTGC.

Dispatchable Resource

(1) A generation plant that can guarantee firm capacity and is capable
of being turned on or off or can adjust power output upon request
by the SO;

(2) 2) A customer participating as a demand side resource that can
comply with SO instructions to reduce electricity usage.

Dispute

Any difference between the Authority and any Transmission Licensee
or Distribution Licensee or User or between the Parties in connection
with, or arising out of, the interpretation, implementation or breach of
any provision of the KNTGC.

Dispute Notice

A written notice issued by either Party to a Dispute outlining the matter
of such Dispute.

Distribution Licence

As defined in the Act.

Distribution Licensee

A person granted a licence by the Authority for the ownership and/or
operation and maintenanceof a distribution system in Kenya.

Distribution Network

A power delivery system that delivers electric power from electrical
substation at sub-transmission level to the end users.

Distribution System

A system, works, plant, equipment or service for the delivery or supply
of energy directly to the consumers, but does not include a power plant
or transmission line.

10
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EAPP Coordination Centre
(EAPP CC)

Body established under the guidance of the EAPP Sub-Committee on
Operation responsible for the collection of technical and commercial
information.

EAPP Independent
Regulatory Board

Board consisting of nominees of national regulatory boards in the EAPP
countries that is the regulatory body governing the EAPP IC.

EAPP Interconnected
Transmission System

The transmission system in Eastern Africa consisting of two or more
individual National Systems or Control Areas that normally operate in
synchronism and are physically interconnected via transmission
facilities.

EAPP Sub-Committee on
Planning

The body under the direction of EAPP Steering Committee responsible
for the coordination of Master Plans and development programs of
EAPP Member utilities.

Eastern African Power Pool

A regional intergovernmental body based in Addis Ababa, Ethiopia. Its
mission is the pooling of electrical energy resources in a coordinated
and optimized manner to provide affordable, sustainable and reliable
electricity in the region.

Eastern Africa Power Pool
and East African
Community
Interconnection Code

(EAPP IC)

The Interconnection Code that sets down the technical rules for the
coordinated planning and operation of the EAPP.

Electric Supply Line

As per the Act

Electrical Energy

As per the Act

Electrical Plant

As per the Act

Environmental, Health and
Safety Obligations

Obligations placed on Licensees by the Act and by other applicable
statutes and regulations in Kenya

End-user A Customer of the KNTS that contracts for purchase of electrical energy
for his own use, not for delivery or supply to another person

Energy As per the Act

Tribunal The Energy and Petroleum Tribunal established under the Act.

Expected Unserved Energy

A forecast of the aggregate amount by which the demand for electricity
exceeds the supply of electricity.

External System

Any electric system outside EAPP that interconnects to the EAPP
Interconnected Transmission System.

11
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Financial Year

The period commencing on 1st July in one calendar year and
terminating on 30th June in the following calendar year.

Force Majeure

Causes beyond the reasonable control of and without the fault or
negligence of the Party claiming Force Majeure. It shall include failure
or interruption of the delivery of electric power due to causes beyond
that Party’s control, including Acts of God, epidemic, pandemic, wars,
sabotage, riots, hurricanes and other actions of the elements, civil
disturbances and strikes.

Generating Plant

Any electric power facility or Apparatus delivering electrical energy to
the Kenya National Transmission System. Generating Plants shall be
understood to be comprised of one or more units which make up the
total plant capacity and may be individually controllable.

Generating Unit

Any electric power Generating Plant or Apparatus delivering electrical
energy to the Transmission System. This is the term used by the EAPP
IC for a Generating Plant.

Generation Licence

A licence authorising a person to generate electrical energy.

Generation Licensee

An entity licensed by the Authority to own, operate and maintain
generation assets and generate electricity within the Kenya National
Transmission System.

Government The Government of of the Republic of Kenya.

Governor Automatic control system which maintains the desired system
frequency by adjusting the mechanical power output of the turbine.

Grid The network of transmission systems, distribution systems and

connection points for the movement and supply of electrical energy
from Generating Plants to Customers.

Grid Code Revision
Register

A Register of all revisions to the Kenya National Transmission Grid Code
as set out in Chapter 4 (Governance).

Inadvertent Deviation

Difference between net actual energy flow and net scheduled energy
flow into or out of the Control Area.

Independent Expert

A well-qualified person with broad proven experience who provides
advice to the Kenya National Transmission Grid Code Review
Committee on issues concerning the Grid Code.

Independent Regulatory
Board

Regulatory body of EAPP which consists of nominees of national
regulatory boards of EAPP Member Countries with the responsibilities
provided for in the IG-MoU.

Induction Generator

A type of alternating current (AC) electrical generator that uses the
principles of induction motors to produce power.

12
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Induction Motor

An AC electric motor in which the electric current in the rotor needed
to produce torque is obtained by electromagnetic induction from the
magnetic field of the stator winding.

Installation

As defined in the Act.

Interchange Point (IP)

A location where power flows from one Control Area to another Control
Area.

Interchange Metering

Metering Equipment at Interchange Points normally consisting of
continuous MW metering for AGC purposes and MWh metering for the
accounting of Inadvertent Deviations from Interchange Schedules.

Interconnection
Agreement

An agreement made between the System Operator and a Transmission
System Operator of another EAPP Member Country, relating to the
transfer of power and or Active and or Reactive Energy and or Ancillary
Services between their respective electric systems.

Inter-Governmental
Memorandum of
Understanding (IG-MoU)

A binding agreement that enabled the establishment of EAPP. The
as the members, obligations,
organisational structure, resources, arbitration, and enforcement of
EAPP.

document covers issues such

Inter-Utility Memorandum
of Understanding (IU-
MoU)

A binding agreement between utilities of Member Countries of EAPP
which defines the fundamental principles for the management and
operation of the EAPP.

Kenya Bureau of Standards
(KS) IEC

The set of IEC standards approved and adopted by the Kenya Bureau of
Standards.

Kenya Gazette

The Kenya Gazette published by authority of the Government of Kenya,
and includes any supplement thereto.

Kenya National
Transmission System
(KNTS)

The electricity transmission system of Kenya including all Users
connected to that system

Kenya National
Transmission Grid Code
Review Committee

The Committee established in accordance with Chapter 4 (Governance)
of this Code and charged with providing recommendations to the
Authority on the review and revision of the KNTGC. The Kenya National
Transmission Grid Code Review Committee shall be governed by the
provisions set out in Section 4.5 of the KNTGC.

Licence As defined in the Act.
Licensee As defined in the Act.
Main Meter The primary meter nominated to provide electrical energy

measurements at a defined Metering Point.

Maintenance Plan

Coordinated list of all planned transmission and generation Outages.

13
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Maintenance Outage

Scheduled removal from service, in whole or in part of a Generating
Plant or transmission facility in order to perform necessary repairs on
specific components of the facility.

Member Country

A country under EAPP whose government has signed the IG-MoU.

Member Utility

Public or concessionary utility in charge of power generation,
transmission, and/or distribution and who has fulfilled membership
conditions of the EAPP (which include signing the IU-MoU).

Meter

As defined in the Act.

Meter Information
Register (MIR)

A system which uniquely identifies the Meter and Users associated with
the Meter and contain pertinent data relating to the Meter.

Metering Equipment

Meters, time-switches, measurement transformers, metering
protection and isolation equipment, circuitry and their associated data
storage and data communications equipment and wiring which are part
of the Active Energy and Reactive Energy measuring equipment at or
relating to the Defined Metering Point.

Ministry of Energy

The Ministry of the Government of the Republic of Kenya responsible
for matters related to energy.

National System

The electricity transmission system of an EAPP Member Country
including all Users connected to that system. For the purposes of the
KNTGC, refers to the Kenya National Transmission System.

Neighbouring System

Any system or Control Area either directly interconnected with or
electrically close to the EAPP Interconnected Transmission System so as
to be significantly affected by it.

Operating Margins

Generating capability in MW above firm System Demand available to
provide for regulation, load-forecasting error, equipment forced and
scheduled outage.

Operational Effect

An effect which causes the Kenya National Transmission System to
operate (or be at a materially increased risk of operating) differently to
the way in which it would or may have normally operated in the
absence of such effect.

Operational Plan

The plan issued each day containing details of all Outages of Generating
Plants and Transmission equipment, details of anticipated transfers,
transmission constraints, Contingency plans and any other relevant
information.

Outage

Disconnection or separation, planned or unplanned, of one or more
elements of the Kenya National Transmission System.

Partial Shutdown

The same as a Total Shutdown except that all generation has ceased in
a separate part of the Kenya National Transmission System and there is

14
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no supply from External Systems or other parts of the Kenya National
Transmission System and therefore that part of the interconnected
system is Shutdown.

Parliament The Parliament of the Republic of Kenya is the bicameral legislature of
Kenya, consisting of two houses: the Senate and the National Assembly.

Party In a general sense refers to any person or entity with the specific
meaning ascribed in the related provision of the Kenya National
Transmission Grid Code.

Person As defined in the Act.
Photovoltaic Solar Plant A plant that generates electricity directly from sunlight
Planned Outage An Outage for which at least ten (10) days notice has been given to

allow the Outage to be planned in accordance with the Outage Planning
Process as described in Chapter 8 (Operations Code No.1- Operations
Planning).

Planning and Development | Those entities that have responsibility for the planning and
Organisations development of transmission, distribution, and generation in Kenya.
These entities include but are not limited to the SO, the Authority,
Transmission Licensees, Distribution Licensees, and Generation
Licensees.

Plant Fixed or movable equipment used in the generation and/or supply
and/or transmission of electricity other than Apparatus.

Power Electrical power or the quantity of electrical energy per unit of time.

Power Balance Statement Forecast produced by TSOs for each National System of their expected
demand and generation over the planning horizon as set out in Chapter
5 (Planning).

Power Island Has the meaning set out in Chapter 10 (Emergency Operations).

Power System Security Safe scheduling, operation and control of the power system on a

continuous basis.

Power System Stabiliser Equipment controlling the Exciter output via the voltage regulator in
(PSS) such a way that power oscillations of the synchronous machines are
dampened. Input variables may be speed, frequency or power (or a
combination of these).

Power Transfer Instantaneous rate at which active energy is transferred between
connection points.

Power Transfer Capability Maximum permitted power transfer through a transmission or
Distribution Network or part thereof.

Premises As defined in the Act.

15
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Primary Response

The immediate automatic proportional increase or decrease of real
power output by synchronised Generating Plants and other devices due
to a rise or fall in the Kenya National Transmission System frequency
requiring changes in the Generating Plants Active Power output to
restore the frequency to within operational limits as defined in Chapter
15 (ISBC2 Balancing and Frequency Control).

Prudent Utility Practice

The practices generally accepted and followed by electric utility
industry of a Region conforming to the design, construction, operation,
maintenance, safety and legal requirements which are attained by
exercising that degree of skill, diligence, prudence and foresight which
would reasonably and ordinarily be expected from skilled and
experienced operatives engaged in the same type of undertaking under
the same or similar conditions.

Ramp Rate

Rate of change of electric power output of a Generating Plant.

Reactive Energy

A measure, in varhours (varh) or multiples thereof of the alternating
exchange of stored energy in inductors and capacitors, which is the
time-integral of the product of voltage and the out of phase component
of current flow across a connection point.

Reactive Power

Instantaneous power derived from the product of voltage and current
and the sine of the voltage-current phase angle, which is measured in
units of vars and multiples thereof.

Designated Control Centre
(DCCQ)

A control centre managing the operations of the Users.

Remaining Capacity

The difference between available generating capacity and demand at
the reference dates and calculated under normal climatic conditions as
stated in Chapter 5 (Planning).

Remedial Action Scheme
(RAS)

Also referred to as Special Protection System. RAS means a protection
system that automatically initiates one or more control actions
following electrical disturbances.
Generating Plants or loads and switching of series capacitors, shunt
capacitors, or shunt reactors.

Typical examples include tripping

Renewable Energy

As defined in the Act.

Variable Renewable Power
Plant (VRPP)

For the purposes of the KNTGC, a Generating Plant whose primary
energy source is from wind or solar energy and whose generation
output is variable in nature.

Reserve

A measure of available capacity over and above the capacity needed to
meet normal peak demand levels. In case of a Generating Plant, it is
the capacity to generate more or less energy than the system normally
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requires. For a transmission company, it is the capacity to handle
additional energy transport if demand levels rise beyond expected peak
levels.

Reserve, Regulating

Regulating reserve is reserve that is under central AGC and can respond
within ten seconds and be fully active within ten (10) minutes of
activation. This reserve is used for second-by-second balancing of
supply and demand. The reserve is also used to restore instantaneous
reserve within ten (10) minutes of the disturbance. The provision of
Regulating Reserve is a Secondary Response.

Reserve, Spinning

In Kenya, Spinning Reserve is made available as needed to arrest the
frequency at acceptable limits following a Contingency, such as a unit
trip or a sudden surge in load. The provision of Spinning Reserve is a
Primary Response.

Reserve, Tertiary

Refer to Tertiary Reserve.

Response

The provision of a Reserve.

Response, Primary

Refer to Primary Response.

Response, Secondary

Refer to Secondary Response.

Rota Load Disconnection

A planned temporary disconnection of electricity to customers, for a set
duration.

RSA ID

RSA ID is a two-factor authentication technology that is used to protect
network resources. The two factors typically are:

(a) a password or PIN; and

(b) an authenticator, could be a hardware token (such as a USB
token, smart card or key fob). The software token is the RSA
Authentication Manager Software that provides the security
engine used to verify authentication requests.

SAIDI (System Average
Interruption Duration
Index)

SAIDI indicates average minutes of service interruption per customer.
It is the sum total of customer minutes interrupted divided by the total
number of customers served. SAIDI is considered as one of the best
indicators of system stress.

SAIFI (System Average
Interruption Frequency
Index)

SAIFI is the sum total of number of interruptions divided by the total
number of customers

Secondary Response

Secondary Response is the automatic response to a frequency change
which is fully available by thirty (30) seconds from the time of frequency
change to take over from Primary Response, and which is sustainable
for a period of at least thirty (30) minutes. Secondary Response is
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provided by Generating Plants already synchronised to the KNTS and is
normally controlled by the SO by AGC.

Significant Incident

An event which has caused or could have caused injury to persons,
damage to system equipment or operation of the Kenya National
Transmission System outside the operational security standards.

Solar Power Generating
Plant

A Generating Plant deriving its source of energy from the sun and for
which its generation is variable in nature.

Special Protection System

Refer to Remedial Action Scheme.

Spinning Reserve

See Reserve, Spinning.

Steering Committee

The body established by EAPP in accordance with the Inter-Government
Memorandum of Understanding and responsible for the Governance of
EAPP.

Sub-committee on

EAPP body under the direction of EAPP Steering Committee responsible

Planning for the coordination of Master Plans and development programs of
EAPP Member utilities.
Switchyard Connection point of a Generating Plant into the network, generally

involving the ability to connect the Generating Plant to one or more
outgoing network circuits.

Synchronisation

The process of connecting a Generating Plant to the power system or
two separate AC power sytems.

Synchronous Generator

Alternating current Generating Plants of mostly thermal and hydro
(water) driven power turbines which operate at the equivalent speed
of frequency of the power system in its satisfactory operating state.

System

As defined in the Act.

System Operation

As defined in the Act.

System Operator

The entity responsible for the overall coordination of the planning and
operation of the Kenya National Transmission System, including the
scheduling and dispatch of Generating Plants connected to it.

System Tests

Those tests that involve either a simulated or a controlled application
of irregular, unusual, or extreme conditions on the Interconnected
Transmission System. In addition, they include Commissioning and or
acceptance tests on Plant and Apparatus to be carried out by a User
that may have a significant impact upon the Kenya National
Transmission System and or another National System.

Tariff

As defined in the Act

Tertiary Reserve

Refers to TSO instructed changes in the dispatching and commitment
of Generating Plants. Tertiary Reserve is used to restore both Primary

18




CHAPTER2

Word or Phrase Definition

and Secondary Response, to manage constraints on the KNTS and to
bring the frequency to target values when the Secondary Response has
been depleted. Where Tertiary Reserve is held on Generating Plants
not synchronised to the KNTS, the Generating Plants shall be capable of
being synchronised within a specified time generally between fifteen
(15) minutes and one (1) hour.

Test Proposal

Outline provided in writing of the actions proposed to be carried out as
part of tests involving Plant and Apparatus forming part of the EAPP
Interconnected Transmission System.

Test Proposer

The Party proposing System Tests

Total Shutdown

The situation existing when all generation has ceased within the Kenya
National Transmission System and there is no supply from External
Systems and, therefore, the Kenya National Transmission System has
shutdown.

Transmission

As defined in the Act

Transmission Licence

As defined in the Act

Transmission Licensee

A person that is licensed by the Authority to own, operate and maintain
transmission assets within the Kenya National Transmission System.

Transmission Metering
Administrator

The representative of any of the Users of KNTS in charge of transmission
metering.

Transmission Network
Service Provider

A person that operates and maintains a transmission network on the
KNTS.

Transmission System
Capability Statement

Assessment by EAPP Sub-Committee on Planning and TSOs of the
capability of the EAPP Interconnected Transmission System to support
the required energy flows across both Systems and cross-border
connections as set out in Chapter 5 (Planning).

Tribunal

The Energy and Petroleum Tribunal as established under the Act

Transmission System
Operator (TSO)

The entity responsible for the overall coordination of the planning and
operation of the Transmission System, including the scheduling and
dispatch of Generating Plants connected to it.

Unplanned Outage

Any Outage which is not a Planned Outage.

User

Any person or entity connected to or making use of the Kenya National
Transmission System as a Generation Licensee, Transmission Licensee,
Distribution Licensee or End-user.

User System

The system of a Distribution Licensee, a Transmission Licensee, or a
system owned or operated by an End-Use Customer comprising
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Word or Phrase Definition

Generating Plants Apparatus connecting Generating Plants and/or End-
users’ equipment to the Kenya National Transmission System.

Vars Unit of measure of Reactive Power.
Voltage As defined in the Act
Voltage Dip A voltage reduction with duration of 10 ms to 1 minute and a voltage

drop of more than 10% of the existing value.

Voltage Flicker

The impression of unsteadiness of visual sensation induced by a light
stimulus whose luminance or spectral distribution fluctuates with time
caused by an increase or decrease in voltage.

Voltage Transformer (VT

A transformer for use with meters and/or protection devices in which
the voltage across the secondary terminals is, within prescribed error
limits, proportional to and in phase with the voltage across the primary
terminals

Wind Turbine Generating
Plant

A Generating Plant generating electricity from wind, and whose
generation is variable in nature

2.3 LIST OF ABBREVIATIONS

The table below provides a summary of the abbreviations used in the KNTGC.

Table 2-2: Abbreviations used in the KNTGC

Abbreviation | Meaning
AC Alternating Current
ACE Area Control Error
AfDB African Development Bank
AGC Automatic Generation Control
AMP Actual Metering Point
AS Ancillary Services
AVR Automatic Voltage Regulator
CAIDI Customer Average Interruption Duration Index
CcC Connections Chapter
CDs Compact Disks
CEO Chief Executive Officer
COMESA Common Market for Eastern and Southern Africa
COUE Cost of Unserved Energy
CT Current Transformer
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Abbreviation

Meaning

DC Direct Current

DCF Discounted Cash Flow

DCS Data Collection System

DEC Data Exchange Chapter

DER Distributed Energy Resources

DMP Defined Metering Point

DR Demand Response

DTE Data Terminal Equipment

DVDs Digital Video Disks

EAC East African Community

EAPP Eastern Africa Power Pool

EAPP CC Eastern Africa Power Pool Communications Centre
EAPP DCS EAPP Data Collection System

EAPP IC Eastern Africa Power Pool and East African Community Interconnection Code
EHV Extra High Voltage

EMS Energy Management System

EUE Expected Unserved Energy

FACTS Flexible Alternating Current Transmission System
FTP File Transfer Protocol

GC General Conditions

GCR Generation Plant Connection Requirements, as defined in Section 6.2 of the
GD Glossary and Definitions

GoK Government of Kenya

GPS Global Position System

HV High Voltage

HVDC High Voltage Direct Current

IC Interconnected System

ICCP Inter-Control Centre CommunicationsProtocol
IEC International Electrotechnical Commission
IG-MoU Inter-Governmental Memorandum of Understanding
IMC Interchange Metering Chapter
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Abbreviation
INEP

Meaning

Integrated National Energy Plan

IP

Interchange Point

ISBC 1, ISBC 2, ISBC 3

Interchange Scheduling and Balancing Chapters14 ,15 and 16 of the KNTGC

ISO International Standard Organisation
IU-MoU Inter-Utility Memorandum of Understanding
KNDS Kenya National Distribution System
KNTS Kenya National Transmission System
KMC Kenya Metering Code

KNTGC Kenya National Transmission Grid Code
KS IEC Kenya Standard IEC

LIWL Lightning Impulse Withstand Level
MCR Maximum Continuous Rating

MIR Meter Information Register

MTBF Meantime Between Failure

MTTR Meantime To Repair

NPV Net Present Value

NTC Net Transmission Capability

0C 1, 0C2, OC3, OC 4,
0C5,0C6

Operations Chapters 8, 9, 10, 11, 12 and 13 of the KNTGC

PC Planning Chapter

PCC Point of Common Coupling

PSS Power System Stabiliser

PV Photovoltaic

QoS Quiality of Service

RAS Remedial Action Scheme

RCC Regional Control Centre

VRPP Variable Renewable Power Plant

RTU Remote Terminal Unit

SAIDI System Average Interruption Duration Index
SAIFI System Average Interruption Frequency Index
SCADA Supervisory Control and Data Acquisition
SIWL Switching Impulse Withstand Level
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Abbreviation Meaning
SMTP Simple Mail Transfer Protocol
SO System Operator, in Kenya
SOTC System Operator Training Chapter
SPS Special Protection Scheme
TCP/IP Transmission Control Protocol/Internet Protocol
TMA Transmission Metering Administrator
TNSP Transmission Network Service Provider
TSO Transmission System Operator
Um Voltage Maximum
Un Voltage Nominal
VT Voltage Transformer
WAN Wide Area Network (computer networkdesigned to cover a wide geographic
region,usually over telephone lines)

2.4

LIST OF UNITS

The table below provides a summary of the units used in the KNTGC.

Table 2-3: List of Units

Symbol Unit

Amp Ampere

GW Gigawatt (1,000,000,000 W)
GWh Gigawatt-hour

h, Hr, hrs Hour

Hz Hertz

Kbps Kilobits per second
kv Kilovolt

kVA Kilovolt-ampere
kvar Kilovars

kW Kilowatt

kWh Kilowatt-hour
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Symbol Unit
Mbps Megabits per second
mHz Milli hertz (1/1000 Hz)
Min Minute
ms Milli second (1/1000 s)
MVA Megavolt-ampere
Mvar Megavars
Mvarh Megavar-hour
MW Megawatt
MWh Megawatt-hour
S, sec Second
T™W Terawatt (1,000,000,000,000 W)
Y Volt
w Watt
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3  GENERAL CONDITIONS

3.1 INTRODUCTION

The General Conditions (GC) set out the over-riding principles to be used in the operation of the Kenya
National Transmission System (KNTS) and form the basis for the decisions of a reasonable and prudent
operator should specific events not be covered by the relevant code. The GC describes the provisions
necessary for the overall administration and review of the various aspects of the KNTGC. The GC also deal
with those aspects of the KNTGC not covered in other chapters, including the resolution of disputes,
bilateral agreements, confidentiality, non-compliance and the revision of the KNTGC through
recommendations of the Kenya National Transmission Grid Code Review Committee.

3.2 SCOPE

These General Conditions apply to the Authority, the SO, and Users of the Kenya National Transmission
System.

3.3  OBIJECTIVE

The General Conditions contains provisions, which are of a general nature and apply to all chapters of the
KNTGC. The objectives of the GC are to ensure, to the extent possible, that the various chapters of the
KNTGC work together and work in practice for the benefit of the SO and Users.

3.4 |IMPLEMENTATION AND ENFORCEMENT

The Authority is responsible for the implementation and enforcement of the KNTGC.

The Authority may, in certain cases, need access to services and facilities of Users, or to issue instructions
to Users to implement and enforce the KNTGC. Accordingly, all Users are required not only to abide by
the letter and spirit of the KNTGC, but also to provide the Authority with such rights of access, services
and facilities and to comply with any instructions of the Authority.

Each Party shall, at all times, in its dealings with other Parties to the KNTGC act in good faith and in
accordance with Prudent Utility Practice.

3.5 SAFETY AND ENVIRONMENT

Nothing in or pursuant to this KNTGC shall be taken to require a Party to do anything which could or would
be unsafe or contrary to the Party’s Environmental, Health and Safety Obligations as prescribed by all
other applicable laws and regulations.

3.6 UNFORESEEN CIRCUMSTANCES

If circumstances arise which are not contemplated by the provisions of the KNTGC, the Authority shall, to
the extent reasonably practicable in the circumstances, consult promptly with all affected Users in an
effort to reach agreement as to what should be done. If agreement between the Authority and such Users
cannot be reached in a reasonable time, the Authority shall determine the best course of action in
accordance with Prudent Utility Practice.

Each User shall comply with all instructions given to it by the Authority following such a determination
provided the instructions are consistent with the then current technical parameters of the KNTS. The
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Authority shall, as soon as reasonably practicable following the unforeseen circumstances, notify all relevant
details to the Kenya National Transmission Grid Code Review Committee for consideration and
recommendations in accordance with Chapter 4 (Governance).

3.7 FORCE MAJEURE

In situations of Force Majeure, the provisions of the KNTGC may be suspended in whole, or in part,
pursuant to any directions given by the Authority being the custodian of the KNTGC.

Neither Party shall be held to have defaulted in respect of any obligation under the KNTGC if prevented
or delayed from performing that obligation, in whole or inpart, because of a Force Majeure event. If a
Force Majeure event prevents or delays a Party from performing any of its obligations under the KNTGC,
that Party shall:

(a) Promptly notify any other Party involved and the Authority of the Force Majeure event and its
assessment in good faith of the nature and the effect that the event will have on its ability to
perform any of its obligations and the measures that the Party proposes to take to alleviate the
impact of the Force Majeure event. If the immediate notice is not in writing, it shall be confirmed
in writing as soon as reasonably practicable. The notice shall be posted on the Authority website.

(b) Not be entitled to suspend performance of any of its obligations under the KNTGC to any greater
extent or for any longer time than the Force Majeure event requires it to do;

(c) Use its best efforts to mitigate the effects of the Force Majeure event, remedy its inability to
perform, and resume full performance of its obligations;

(d) Keep the other Party and the Authority continually informed of its efforts, and

(e) Provide written notice to the other Party and the Authority when it resumes performance of any
obligations affected by the Force Majeure event. The notice shall be published on the Authority
website.

3.8 COMPLIANCE

(a) All parties shall comply with the KNTGC.

(b) Users shall inform the Authority of any non-compliance report without delay, but no later than
thirty (30) days after becoming aware of the item unless there is significant risk to the Kenya
National Transmission System, which then must be reported immediately.

(c) The Authority may require a participant to provide the Authority with information that it deems
necessary for the proper administration of the KNTGC. This information shall be treated as
confidential.

(d) Upon a report or suspicion of non-compliance the Authority may seek to:
(i) Resolve the issue through negotiation
(ii) Take action in terms of the procedures for handling licensing contraventions
(iii) Consider an application for amendment
(iv) Consider an application for exemption.

(e) Application for exemption or suspension of obligations under the KNTGC is treated under Section
3.9 Non-Compliance.
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3.9 NON-COMPLIANCE

If a User finds that it is, or will be unable to comply with any provision of this KNTGC, then that Party shall
without delay, but not later than thirty (30) days after discovery, report such non-compliance to the Authority.

After which the provisions of 3.10 shall apply.

3.9.1 Non-Compliance Situations

If the User fails to fulfil all the provisions established in the KNTGC, it shall be considered a Non-
Compliance situation.

A Non-Compliance situation will include, but is not limited to:

(a) Failure to provide the Authority, on time, all required information in the KNTGC

(b) Providing the Authority incomplete or inaccurate data or reports, in particular inaccuracies or other
problems verified by the audits of the Authority

(c) Failure to implement in time the procedures and information systems required in the KNTGC

(d) Failure or unsuitable delays in the execution of the approved remedial actions and plans to comply
with KNTGC provisions following the approval of a Derogation and mitigation plan.

3.9.2 Penalties
If the Authority determines that the User is in a non-compliance situation for which a Derogation has not
been filed or is in the process of being filed, or for which a Derogation has not been approved by the
Authority, or is in violation of the terms of an approved Derogation, the Authority will determine and apply
applicable penalty for the non-compliance situation. The amount of the penalty will be determined by
the Authority depending on the type and the level of non-compliance, taking into consideration the
following factors:
(a) Severity of the non-compliance and any environmental, health, and safety impacts
(b) Instances of repeated and deliberate non-compliance
(c) Penalties shall be comparable to those specified in other laws, regulations, and applicable
contracts
(d) Penalties shall be set at a level such that non-compliance will not be economically preferable to
compliance
The Authority shall also consider that the User may be in non-compliance with its licence conditions, and
may suspend or revoke the licence.

3.10 DEROGATION

The Authority may issue Derogations suspending a User’s obligations to implement or comply with the
KNTGC to such an extent as may be specified in the Derogations.

If a User finds that it is, or will be, unable to comply with any provision of the KNTGC, then they shall,
without delay, report such non-compliance to the Authority. The applicant may request an exemption
from the KNTGC requirement, or request additional time to correct the non-compliance item.
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3.10.1 Request for Derogation
A Party seeking derogation from any provision in the KNTGC shall make a written request to the Authority
containing the following information. Refer also to the sample Request for Derogation form in Appendix
A.

(a) Name of Party applying for Derogation;

(b) Contact information, name and signature of CEO or other corporate officer delegated by the CEO;

(c) Whether the Derogation sought is permanent exemption or for a delay in achieving compliance,
and if a delay in achieving compliance is being sought, the date by which the mitigation plan will
be filed and the non-compliance will be remedied;

(d) The specific provision of the KNTGC (section title and number) against which the present or
predicted non-compliance is identified;

(e) The date of non-compliance discovery and reporting of the non-compliance;
(f) The nature and extent of the non-compliance;
(g) The cause for non-compliance;

(h) Identification and description of the system, facility, equipment, process, procedure or specific
connection point in respect of which Derogation is sought;

(i) A description of any health and safety implications and the associated risk management
measures;

(j) A description of the proposal for restoring compliance (where applicable) including details of
actions to:

(i) Mitigate risks to Customersor other Users

(ii) Restore compliance (including timetable of works)
(k) A description of the reasonable alternative actions that have been considered;
(I) A statement of the expected duration of the non-compliance.

The User is required to justify the derogation request in terms of both the specific circumstances and the
expected duration. Users are advised to give as much notice as possible when making Derogation requests
since Derogations will not be granted unless the Authority is satisfied that the request is justified.

3.10.2 Derogation Review

Upon receipt of any request for Derogation, the Authority shall promptly consider such a request provided
that the Authority considers that the grounds for the Derogation are reasonable. In its consideration of a
Derogation request, the Authority may contact the relevant User to obtain clarifications, request
additional information or to discuss changes to the request, and review possible remedial actions to
achieve compliance.

The Authority may initiate at its own initiative a review of any existing Derogations, and any Derogations
under consideration where a relevant and material change in circumstance has occurred.

The Authority may also seek the views and advice of an Independent Expert on the proposed Derogation,
as set out in Section 3.12 of this chapter.

It may be the case that not all Plant and Apparatus in use as at the date of adoption of this KNTGC will be
able to meet the requirements of the KNTGC. In some cases, it may not be economically or technically
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possible to upgrade such existing Plant and Apparatus to the required standards. Where this is the case
the Authority will give consideration to a time bound Derogation for all or part of the KNTGC.

In the event that Derogation is granted, the User shall take all necessary action to ensure full compliance
with the Derogation.

Where a material change in circumstances has occurred, a review of any existing Derogation and any
Derogation under consideration may be initiated by the Authority.

3.10.3 Derogation Register

The Authority shall keep a register of all Derogations which have been granted, identifying the name of
the User and Plant and Apparatus in respect of which the Derogation has been granted, the relevant
provision of the KNTGC, the period of Derogation and the extent of compliance with the provisions. The
register of Derogations shall be published on the SO Website.

Upon request from any User, the Authority shall provide a copy of such register of Derogations to such
User.

3.10.4 Transitional Provisions
Transitional Provisions are intended to facilitate compliance and reduce the need for Derogation requests
to suspend obligations under KNTGC provisions.
Transitional Provisions are provisions of the KNTGC approved by the Authority that shall not apply either in
whole or in part to some or all Users. They differ from a Derogationin that:
(a) They cover potentially many Users
(b) They can be sought by a group of Users with similar needs to suspend obligations
(c) In appropriate circumstances, the Authority can initiate a Transitional Provision
(d) Situations which might require the use of Transitional Provisions include (but are not limited
to):
(i) The effective date of the KNTGC and its impact on requirements, such as multiple old
Generating Plants that need equipment upgrade in order to reach compliance
(ii) Discovery of a common-mode problem with equipment
Transitional Provisions may require a plan of how the affected Users are going to reach compliance, or
reasons why they should be permanently exempt.

3.11 DISPUTE RESOLUTION

3.11.1 Mutual Discussion

If a Dispute between the Authority and any User or between Users in connection with, or arising out of,
the interpretation, implementation or breach of any provision in this KNTGC, any Party may issue to the
other Party a written notice (the "Dispute Notice") outlining the matter in Dispute. Following issue of a
Dispute Notice both Parties shall discuss in good faith and attempt to settle the Dispute between them.

Dispute resolution may include a request to the Authority to refer the matter to the Kenya National
Transmission Grid Code Review Committee to consider the disputed KNTGC provisions and offer
recommendations on resolution of the Dispute.
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3.11.2 Determination by the Authority

If the Dispute cannot be settled within thirty (30) business days after issue of the Dispute Notice, either
Party shall have the right to refer the Dispute to the Authority for resolution. In this case, the procedure
will be as follows:
(a) The request for referral shall be made in writing to the Authority and a dated copy of the original
Dispute Notice between the Parties shall be attached;
(b) Upon receipt of a request for referral, the Authority shall write to the Parties acknowledging that
the Dispute has been referred to the Authority for determination;
(c) Following receipt of Authority acknowledgment, each Party shall have five (5) business days to
submit their reason(s) as to the cause of the Dispute in writing to the Authority, and

(d) No later than ten (10) business days after the Authority has received each Party's reason(s) as to
the causes of the Dispute in writing, the Authority shall write to each Party setting out the manner
in which it intends to resolve the Dispute and indicate a date by which a determination may be
expected which in any case shall not exceed sixty (60) days. The Authority may also seek the views
and advice of an Independent Expert on settlement of the Dispute as set out in Section 3.12 of this
chapter.

The determination by the Authorityshall be legally binding on all Parties.

Determinations by the Authority are subject to appeal before the Tribunal as provided under the Energy Act.

3.12 INDEPENDENT EXPERT OPINION

If any matter is referred to an Independent Expert, he shall be appointed by the Authority as appropriate.
Such person shall be an expert with specialised skills in the matter under consideration and must not have
any material relationship with any of the Parties to the matter. When referring a matter to an Independent
Expert a written brief shall be prepared containing:

(a) A description of the Derogation requested or the matter on which the Independent Expert is

required to express an opinion or give advice;

(b) All the relevant documentation;

(c) All the relevant correspondence between Parties, and

(d) Arequest that the Independent Expert drafts an opinion setting out a possible solution to the issue.
The Independent Expert shall determine the procedure to be followed for the purpose of preparing an
opinion. The venue for the Independent Expert’s inquiries will be agreed between the Parties to the
matter under consideration. Modern technologies such as video conferencing may be used to ensure
that the process is as cost efficient and equitable as possible.
The Independent Expert must within fifteen (15) business days of his appointment accept submissions
from the Parties in dispute and must state his determination of those matters within sixty (60) business
days of his appointment.

Responsibility for the entire cost of the Independent Expert shall be:

(a) In the case of referral pursuant to Section 3.9 in this chapter, Party or Parties seeking revision of
the KNTGC shall equally divide the entire cost;
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(b) In the case of referral pursuant to Section 3.10 in this chapter, the Party or Parties seeking
Derogation pursuant to Section 3.10 in this chapter shall equally divide the entire cost;

(c) In the case of referral pursuant to Section 3.11 in this chapter, the disputing Parties shall equally
divide the entire cost.

3.13 KNTGC INTERPRETATION

In the event that any User requires additional interpretation of the wording or application of any provision
of the KNTGC, they may make a request to the Authority for such interpretation. Provided that the request
is reasonable, the Authority shall provide the User with an interpretation of the relevant provision. In the
event that a User, acting reasonably, deems that an interpretation provided by the Authority is
unreasonable or inappropriate, the matter shall be resolved as provided in Section 3.11 Dispute
Resolution of the KNTGC.

3.14 HIERARCHY

In the event of any conflict between the provisions of the KNTGC and any contract, bilateral agreement
or arrangement between a Transmission Licensee, Distribution Licensee, or other Users, the provisions of
the KNTGC shall prevail unless the KNTGC expressly provides otherwise.

3.15 CONFIDENTIALITY

All data relating to and exchanged among Parties concerning the KNTS shall be considered to be Confidential
Information. The Authority shall consult with the SO and Users in regard to the publication of any of the
data exchanged. Aggregate data may be made available by the SO when requested by a User. These data
shall be used only for the purpose specified in the request and shall be treated by the User as confidential.
All such disclosure of Confidential Information shall be subject to a written Confidentiality Agreement duly
signed by the SO and Users. Such Confidential Information shall not be disclosed to other parties without
the express written consent of the parties to the Confidentiality Agreement.

3.15.1 Confidential Information
Each Party shall use all reasonable endeavours to keep confidential any Confidential Information which
comes into the possession or control of that Party or of which the Party becomes aware. The information
owner may request the receiver of information to enter into a confidentiality agreement before
information, established to be confidential, is provided.
A Party:

(a) Shall not disclose confidential information to any person except as permitted by the KNTGC.

(b) Shall only use or reproduce confidential information for the purpose for which it was disclosed or
another purpose contemplated by the KNTGC and consistent with the provisions of section 211 of
the Act;

(c) Shall not permit unauthorised persons to have access to Confidential Information.

Each Party shall use all reasonable endeavours:

(a) To prevent unauthorised access to Confidential Information which is in the possession or control of
that Party; and

31



CHAPTER3

(b) To ensure that any person to whom he discloses Confidential Information observes the provisions
of this Section 3.15.1 in relation to that information.

(c) To control unauthorised access to confidential information and to ensure secure information
exchange. Parties shall report any leak of information that is governed by a confidentiality
agreement as soon as practicable after they become aware of the leak, and shall provide the
information owner with all reasonable assistance to ensure its recovery or destruction (as deemed
appropriate by the information owner).

3.15.2 Exceptions

This section does not prevent:

(a) The disclosure, use or reproduction of information if the relevant information is at the time
generally and publicly available other than as a result of breach of confidence by the Party who
wishes to disclose, use or reproduce the information or any person to whom the Party has disclosed
the information;

(b) The disclosure, use or reproduction of information to the extent required by law or by a lawful
requirement of any government or governmental body, authority or agency having jurisdiction over
a Party or his related bodies corporate; or

(c) Thedisclosure, use, or reproduction of information if required in connection with legal proceedings.

3.15.3 Application of Confidentiality to the Authority

For the purpose of Section 3.15, other than Section 3.15.4, Party includes the Authority and any council,
committee or other body established by the Authority under the KNTGC.

3.15.4 Indemnity to the Authority

Each Party indemnifies the Authority against any claim, action, damage, loss, liability, or expense which
the Authority pays, suffers, incurs, or is liable for in respect of any breach by that Party or any officer,
Agent or employee of that Party of this Section 3.15.4 of the KNTGC.

3.15.5 Party Information

Each Party shall develop and, to the extent practicable, implement a policy to protect information that is
acquired pursuant to the various functions from use or access which is contrary to the provisions of the
KNTGC.

3.15.6 Information on Kenya National Transmission Grid Code Bodies
The Authority shall develop and implement policies concerning:

(a) The protection of information which KNTGC bodies acquire pursuant to their various functions from
use or access by Parties or KNTGC bodies which is contrary to the provisions of the KNTGC; and

(b) The dissemination of such information where appropriate to Parties and other interested parties.
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4  (GOVERNANCE

4.1 INTRODUCTION

The objective of this Governance Chapter is to describe the provisions necessary for the overall
administration and review of the various aspects of the KNTGC. This chapter also summarises the main
documents and organisations that provide the authority governing the planning, construction, and
operation of the Kenya National Transmission System.

This KNTGC shall be read in conjunction with the relevant legislation including the Energy Act of 2019,
Energy (Electricity Supply) Regulations, 2021 and any applicable amendments related to the
administrative authority for the KNTGC. The KNTGC requirements shall also be applied in conjunction
with the licences issued to Generation Licensees, Transmission companies and Transmission Network
Service Providers and regulations that relate to the Electricity Supply Industry adopted by the Authority
and the Ministry of Energy. All Transmission Licences and agreements concluded after implementation of
the KNTGC shall include the obligation of parties to comply with KNTGC requirements.

This chapter also describes the methodology that will be used to:

(a) Ensure that Users are represented in reviewing and making recommendations to the development
and revision of the KNTGC requirements;

(b) Facilitate the monitoring and auditing of compliance with the KTNGC;

(c) Specify the processes used for the settlement of disputes.

4.2 GOVERNANCE DOCUMENTS

The primary laws defining governance are the Kenya’s Energy Act No. 1 of 2019 and the Energy (Electricity
Supply) Regulations, 2021. The Energy Act established the Authority, the Rural Electrification and
Renewable Energy Corporation (REREC), the Nuclear Power and Energy Agency (NUPEA) and the Tribunal.
The organisations with governance functions include the Authority, the Tribunal, and the Ministry of
Energy.

4.3 THE KENYA NATIONAL GRID CODE REVIEW COMMITTEE

The Authority shall constitute and maintain the Kenya National Grid Code Review Committee in
accordance with the relevant provisions of the Energy (Electricity Supply) Regulations of 2021.

The role of the Kenya National Grid Code Review Committee shall be as stipulated in the Energy
(Electricity Supply) Regulations of 2021.

4.4 REVISIONS TO THE KENYA NATIONAL TRANSMISSION GRID CODE

The Authority is responsible for the review of the operations and revision of the KNTGC and will
be informed by the recommendations of the Kenya National Grid Code Review Committee.

Any Distribution Network User, Kenya National Grid Code Review Committee member, DNSP,
Transmission Licensee, the System Operator, the Ministry of Energy or the Authority may
propose revisions to the KNTGC.
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Before approving any proposed revisions to the KNTGC, the Authority will be guided by the Grid
Code Review Committee recommendations on the matter and any representations made by
Parties. In considering the proposed revisions, the Authority may also seek the opinion of an
Independent Expert

The Authority shall, as required, prepare and issue amended versions of the KNTGC containing
such revisions as have been approved by the Authority. All revisions to the KNTGC shall be
recorded in the Kenya National Distribution Code Revision Register, which shall indicate the date,
chapter amended and the reason for the change. An up to date KNTGC including all approved
revisions shall be published on the Authority website along with the Kenya National Distribution
Code Revision Register. The revised version of the KNTGC shall take effect from the date on which
it is published on the Authority website, or such other later date as specified by the Authority

4.5 KENYA NATIONAL TRANSMISSION GRID CODE AUDITS

4.5.1 Customer Request

A User may request from the Transmission Network Service Provider, or a TNSP may request from a User,
any material in the possession or control of that participant relating to compliance with a section of the
KNTGC. The requesting participant may not request such information in relation to a particular section of
the KNTGC within six (6) months of a previous request made under this section in relation to the relevant
section.

4.5.2 Information Requirements
A request under this section shall include the following information:
(a) Nature of the request

(b) Name of the representative appointed by the requesting participant to conduct the
investigation

(c) The time or times at which the information is required

4.5.3 Withholding of Information

The relevant participant may not unreasonably withhold any relevant information requested. It shall
provide a representative of the requesting participant with such access to all relevant documentation, data,
and records (including computer records or systems) as is reasonably requested. This information shall be
treated as confidential if requested. Any request or investigation shall be conducted without undue
disruption to the business of the participant.

4.6 CONTRACTING

The KNTGC shall be one of the standard documents that form part of the contract between TNSPs and
each of their Customers. TNSPs shall contract with Customers for any services specified in the KNTGC.
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4.7 REGISTRATION OF LICENSEES
4.7.1 Users

Transmission Network Service Providers shall ensure that transmission agreements between TNSPs and
Users after the implementation of the KNTGC shall include an obligation on Users to comply with KNTGC
requirements.

4.7.2 Licensed Entities

The Authority shall ensure that all Licensees comply with KNTGC requirements.

4.7.3 Registration of Kenya National Transmission Grid Code Licensees

No entity shall have access to the Kenya National Transmission System before obtaining a licence from
the Authority. The Authority shall be responsible for creating and maintaining a register of Licensees.
Transmission Network Service-providers shall ensure that Users, excluding consumers are registered as
Licensees before entering into a contract for services with such Users.

A User who no longer holds a licence from the Authority shall be removed from the register of Licensees.

4.8 NOTICES

4.8.1 Service of Notices under the Kenya National Transmission Grid Code
A notice is properly given under the KNTGC to a person if:
(a) Itis personally served; or

(b) A letter containing the notice is prepaid and posted to the person at an address (if any) supplied by
the person to the sender for service of notices or, where the person is a User, an address shown for
that person in the register of Users to whom licences have been issued under the Act and
maintained by the Authority or, where the addressee is the Authority, the registered office of the
Authority; or

(c) Itis sent to the person by electronic format to a number or reference which corresponds with the
address referred to in Section 4.8.1(b) or which is supplied by the person to the Authority for service
of notices; or

(d) Itis published in a newspaper with wide circulation in the area where the person is resident or in a
daily newspaper circulated generally;

(e) It is communicated verbally to the person and that communication is recorded or thereafter
confirmed in writing; or

(f) The person receives the notice.

4.8.2 Time of Service

A notice is treated as being given to a person by the sender:
(a) Where sent by post in accordance with Section 4.8.1(b):

(i) to an address in the central business district of Nairobi, on the second business day
after the day on which it is posted;

(ii) to any other address, on the third business day after the day on which it is posted;
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(b) Where sent in electronic format in accordance with Section 4.8.1(c):

(i) Where the notice is of a type in relation to which the addressee is obliged under the
KNTGC to monitor receipt by electronic mail outside of, as well as during, business
hours, on the day when the notice is recorded as having been first received at the
electronic mail destination; and

(i) In all other cases, on the day when the notice is recorded as having been first received
at the electronic mail destination, if a business day or if that time is after 1600 Hr
(addressee’s time), or the day is not a business day, at 0900 Hr on the following
business day; or

(c) Where published in a newspaper in accordance with Section 4.8.1(d), on the next day after
the date of publication of the notice;

(d) In any other case, when the person actually receives the notice.

4.8.3 Counting of Days

Where a specified period (including, without limitation, a particular number of days) shall elapse or expire
from or after the giving of a notice before an action may be taken neither the day on which the notice is
given nor the day on which the action is to be taken may be counted in reckoning the period.

4.8.4 Reference to Addressee

In this section, a reference to an addressee includes a reference to an addressee's officers, Agents, or
employees or any person reasonably believed by the sender to be an officer, Agent or employee of the
addressee.

4.9 ENFORCEMENT

4.9.1 Investigations

(a) A User shall, if requested by the Authority, supply it with information relating to any matter
concerning the KNTGC in such form, covering such matters and within such reasonable time as the
Authority may request.

(b) If a User fails to comply with a request by the Authority for information as described in Section
4.9.1(a), the Authority may appoint a person to investigate the matter and to prepare a report or
such other documentation as the Authority may require. A User shall assist the person to undertake
the investigation and to prepare the report or other documentation. In addition, a User shall, at
the request of the person appointed, direct third-parties to make available such information as the
person may reasonably require.

(c) The cost of the investigation and of preparing the report or other documentation prepared by the
person appointed shall be met by the User directed to supply the information under Section 4.9.1(a)
unless the Authority otherwise determines.

(d) Any report or other documentation referred to in this Section 4.9.1 may be used in any proceeding
involving the Authority under the Act or for the purpose of commencing any such proceeding.

(e) The Authority shall develop and implement guidelines in accordance with the KNTGC consultation
procedures governing the exercise of the powers conferred on it by this Section 4.9.1.
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(f) The guidelines referred to in Section 4.9.1(e) shall set out the circumstances that a User will be
required to bear the cost of providing the information sought by the Authority under this Section
4.9.1, including where no breach of the KNTGC by the relevant User has occurred.

4.9.2 Entry and Inspection

The Authority and its authorised officers and representatives shall have such rights of entry to premises
and installations as may be granted under the Act.

4.9.3 Functions of the Authority
The functions of the Authority are set out in the Energy Act.

4.9.4 Alleged Breaches of the Kenya National Transmission Grid Code

(a) If a User considers that another User may have breached or may be breaching this KNTGC or any
provision in their Connection Agreement, the aggrieved User may, in accordance with this KNTGC
or the terms of their Connection Agreement:

(i) Give notice to the person in breach to immediately take steps to remedy and/or stop the
breach, as the case may be;

(i) Subject to Section 4.14.4, impose any sanctions on the person in breach as provided in this
KNTGC or their Connection Agreement and

(iif) Without limitation to his powers, use reasonable endeavours to give effect to any sanctions so
imposed.

(b) If the Authority considers that:
(i) A User may have breached or may be breaching the KNTGC; and

(i) Given the circumstances of the breach it would be appropriate that a sanction or sanctions be
imposed on that User, the Authority shall notify the User of the alleged breach and details of the
sanctions which may be imposed if the breach is established.

(c) If the Authority receives written information from a User or any other person which alleges a breach
of the KNTGC by a User, the Authority shall within five (5) business days of receipt of the information
determine whether, based on that information, there would appear prima facie to be a breach of
the KNTGC.

(d) If the Authority considers that a User may be the subject of a disconnection order it shall:
(i) Promptly notify the Users which the Authority considers may be affected; and

(i) Without limitation to its powers, use reasonable endeavours to give effect to any
arrangements notified to the Authority by the Users for ensuring the continuation of supply to
the relevant purchasers of electricity.

4.9.5 Sanctions

The nature of sanctions that may be imposed under the KNTGC and the circumstances in which a User or
the Authority may implement any sanction that has been imposed, shall be set out in regulations.

4.9.6 Action of the Authority

(a) The Authority may direct a User or any person to do or refrain from doing anything that the
Authority thinks necessary or desirable to give effect or assist in giving effect to any of its orders.
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(b) Without limiting the generality of Section 4.9.6(a), the Authority may direct a Transmission Network
Service Provider to disconnect a User from any transmission system in order to assist in giving effect
to any of its orders.

(c) A User or any person shall comply with a direction given under Section 4.9.6(a).

4,9.7 User Actions

If any partner, Agent, officer, or employee of a User does any act or refrains from doing any act which if
done or not done (as the case may be) by a User would constitute a breach of the KNTGC, such act or
omission shall be deemed for the purposes of this Section 4.14.7 to be the act or omission of the User
concerned.

4,9.8 Publications

(a) The Authority shall publish a report at least once every six (6) months setting out a summary for the
period covered by the report of:

(i) Matters which have been referred to it;
(ii) Allits findings during that period; and
(iii) Any sanctions it applied under the Act.

(b) In considering the circulation of a report under Section 4.14.8(a), the Authority shall have regard to
KNTGC objectives.

(c) In addition to the regular publication described in Section 4.14.8(a), the Authority may publish a
report on any one or more matters that have been referred to it, its findings in relation to those
matters and any sanctions imposed in relation to those matters. A decision by the Authority to
publish a report under this Section 4.14.8(c) is a reviewable decision.

(d) No User, or former User is entitled to make any claim against the Authority for any loss or damage
incurred by the User or former User from the publication of any information pursuant to Section
4.14.8(a) or(c) if the publication was done in good faith. No action or other proceeding will be
maintainable by the person or User referred to in the publication against the Authority or any
person publishing or circulating the publication on behalf of the Authority and this section operates
as leave for any such publication except where the publication was not done in good faith.

4.9.9 System Security Directions

(a) Notwithstanding any other provisions of the KNTGC, a User shall follow any direction issued by or
on behalf of the SO, which the SO is entitled to issue in exercising its powers under the Operations
Chapters of the KNTGC relevant to maintaining or restoring Power System Security.

(b) Any event or action required to be performed pursuant to a direction issued under the Operations
Chapters of the KNTGC on or by a stipulated day is required by the KNTGC to occur on or by that
day, whether or not a business day.

(c) Any failure to observe such a direction will be deemed to be a breach of the KNTGC.

(d) Any User who is aware of any such failure or who believes any such failure has taken place shall
refer the allegation to the Authority in accordance with the procedures contained in Section 4.14.4.
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4.10 MONITORING AND REPORTING
4.10.1 Monitoring Objectives

(a) The Authority is responsible for monitoring compliance with and shall use its reasonable
endeavours to ensure the effectiveness of the KNTGC in accordance with its objectives.

(b) The Authority shall undertake such monitoring as it considers necessary:
(i) To determine whether Users are complying with the KNTGC;

(ii) To assess whether the dispute resolution, KNTGC enforcement, KNTGC change and other
mechanisms are working effectively in the manner intended;

(iii) To determine whether in its operation, the KNTGC is adequately giving effect to objectives
specified in the KNTGC; and

(iv) To collect, analyse, and disseminate information relevant and sufficient to enable the Authority
to comply with its reporting and other obligations and powers under the KNTGC.

(c) The Authority shall ensure that, to the extent practicable in light of the objectives set out in Section
4.15.1(b), the monitoring processes which it implements under this Section 4.15:

(i) Are consistent over time;

(i) Do not discriminate unnecessarily between Users;

(iii) Are cost effective to both the Authority and all Users; and

(iv) Are publicised or information relating thereto is available to any person, subject to any
requirements as a result of the confidentiality obligations.

4.10.2 Reporting Requirements and Monitoring Standards
(a) The Authority shall establish:
(i) Reporting requirements for Users in relation to matters relevant to the KNTGC; and

(ii) Procedures and standards applicable to the Authority and Users relating to information and
data received by or from Users in relation to matters relevant to the KNTGC.

(b) Prior to establishing requirements or standards and procedures referred to in Section 4.15.2(a), the
Authority shall consult with such Users as the Authority considers appropriate. In formulating
requirements or procedures and standards, the Authority shall take into consideration the
monitoring objectives set out in Section 4.15. The reporting requirements and standards and
procedures established by the Authority are reviewable decisions.

(c) Subject to Section 4.15.2(d), the Authority shall notify to all Users particulars of the requirements,
procedures, and standards that it establishes under this Section 4.15.2.

(d) Ifthe Authority establishes additional or more onerous requirements or procedures and standards
which do not apply to all Users and the Authority considers that notification of those matters to
all Users would contravene the confidentiality provisions in Section 3.15, the Authority shall notify
only those Users to whom the requirements or procedures and standards apply.

(e) Each User shall comply with all requirements, procedures and standards established by the
Authority under this Section 4.15.2 to the extent that they are applicable to him within the time
period specified for the requirement, procedure or standard or, if no such time period is specified,
within a reasonable time. Each User shall bear his own costs associated with complying with these
requirements, procedures, and standards.
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(f)

(g)

(h)

In complying with his obligations or pursuing his rights under the KNTGC, a User shall not
recklessly or knowingly provide, or permit any other person to provide on behalf of that User,
misleading or deceptive data, or information to any other User or to the Authority.

Any User may ask the Authority to impose additional requirements, procedures, or standards
under this Section 4.10.2 on another User in order to monitor or assess compliance with the
KNTGC by that User. When such a request is made, the Authority may but is not required to
impose the additional requirements, procedures, or standards. A decision by the Authority to
impose additional requirements, procedures or standards is a reviewable decision. If the Authority
decides to impose additional requirements, procedures, or standards, the Authority may
determine the allocation of costs of any additional compliance monitoring undertaken between
the relevant Users. Users shall pay such costs as allocated. In the absence of such allocation, the
User subject to the additional requirements, procedures, or standards will bear his own costs of
compliance.

The Authority shall develop and implement guidelines in accordance with the KNTGC consultation
procedures governing the exercise of the powers conferred on it by Section 4.10.2(g) which
guidelines shall set out the matters to which the Authority shall have regard prior to deciding the
allocation of costs of any additional requirements, procedures or standards imposed pursuant to
Section 4.10.2(g) between the relevant Users.

4.10.3 Use of Information

(a)

(b)

(d)

Subject to confidentiality obligations set out in the Confidentiality sections of the KNTGC, the
Authority is entitled to use any data or information obtained as a result of any monitoring
requirements imposed under Section 4.15.2 in pursuance of any of the Authority’s powers or
functions under the KNTGC. Without limitation, the Authority may use any such information in
connection with or to initiate:

(i) A process to change or revise the KNTGC; or
(i) Aninvestigation under the KNTGC.

A User may claim that the information provided to the Authority is confidential in nature to the
User or that the User is under an obligation to another person to maintain the confidentiality of
all or part of the information. Notwithstanding that the Authority may consider the claim by the
Userto be reasonable, if the Authority considers that its reporting obligations set out in the KNTGC
make the disclosure of the information necessary or desirable, the Authority may disclose the
information. In doing so, the Authority shall use all reasonable endeavours to ensure the
information is disclosed only in a manner and to the extent that, as far as practicable, protects
the confidential nature of the information and in no way is the Authority to be liable for publishing
or disclosing any information under this Section 4.15.3.

Prior to disclosing in accordance with Section 4.15.3(b) information which a User claims is
confidential, the Authority shall first notify that User as soon as practicable after the Authority has
made the decision to disclose the information.

Any decision by the Authority under Section 4.15.3(b) to disclose information that is claimed by a
User to be confidential is a reviewable decision and the Authority shall not disclose the
information until twenty-eight (28) days after it has provided written notice to the relevant User
that it intends to disclose the information.
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4.10.4 Reporting

(a) Not later than 31 December in each calendar year, the Authority shall prepare and give an annual

report for the previous Financial Year to all Users and interested parties. The annual report shall
include:

(i) The Authority’s assessment of the extent to which the operation of the KNTGC during that
period met the KNTGC objectives and of the strategic development of the KNTGC to meet
industry objectives;

(ii) A report on the matters set out in the Operations Chapter concerning the Kenya National
TSO use of powers of direction in relation to Power System Security granted to him under the
Operations Chapter;

(iii) A summary of, and reasons for, any changes to the KNTGC;

(iv) A summary of identified material breaches of the KNTGC and the actions taken in response,
including particulars of any sanctions imposed,;

(v) A summary of any disputes referred to the Authority or involving the Authority as a Party;

(vi) A summary of material matters in relation to the dispute resolution under the KNTGC
(without identifying the parties); and
(vii) The Authority’s assessment of the matters set out in Section 4.10.1(b) which it is required to
monitor.

(b) In addition to the annual report described in Section 4.10.4(a), the Authority may, if it considers
it appropriate, provide an interim report to Users and interested parties on any one or more of
the matters that should be contained in the annual report.
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) PLANNING

5.1 EAPP IC REQUIREMENTS

5.1.1 Introduction
The Planning Chapter (PC) specifies the minimum technical and design criteria, principles and procedures:

(a) To be used within EAPP in the planning and in the medium and long-term development of the EAPP
Interconnected Transmission System:;

(b) To be taken into account by Member Utilities on a coordinated basis, and

(c) To specify the planning data required to be exchanged by Member Utilities and the EAPP Sub-
Committee on Planning to enable the EAPP Interconnected Transmission System to be planned in
accordance with the planning standards.

The PC specifies the requirements for the interchange of information between EAPP Sub-Committee on
Planning and individual TSOs. This information is required to enable EAPP Sub-Committee on Planning and
TSOs to take due account of developments, new connection sites or the modification of existing
connection sites in a National System or new, or the modification of, connections with External Systems,
including changes in factors such as demand, generation, new technology, reliability and environmental
requirements that may also have an impact on the planning and operation of the EAPP Interconnected
Transmission System.

All parts of the EAPP Interconnected Transmission System shall be designed so that the demand for
electricity can be met reliably at the lowest cost. This means that the EAPP Interconnected Transmission
System shall be planned, built, and operated so that sufficient transmission capacity will be available to
utilise the generation capacity and to meet the needs of Customers in an economic way.

The long-term economic design of the EAPP Interconnected Transmission System aims at a balance
between investments and the cost of maintenance, operation, and supply interruptions, taking into
account environmental and other limitations. Flexible solutions which take into account future
uncertainties, such as generation limitations, new generation technologies, uncertain load development
and technical development, should be selected.

5.1.2 Objectives
The objectives of the PC are to provide for:

(a) Coordination by the EAPP Sub-Committee on Planning of any proposed development or
reinforcement of a National System or construction of new or modification of interconnections with
External Systems to ensure that the reliability and security of the EAPP Interconnected Transmission
System is not compromised;

(b) Cooperation between the TSOs in the planning and procurement of new generation capacity at
lowest overall cost, taking into account environmental considerations, and

(c) Submission of sufficient information to enable a TSO to optimise the planning and development of
its National System including the use of available transmission capacity on the EAPP Interconnected
Transmission System.
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5.1.3 Scope

The PC applies to the EAPP Sub-committee on Planning and to the TSOs. The TSOs are responsible for the
collection of information from Users connected to their National System and for providing any relevant
information required by the PC to the EAPP Sub-committee on Planning.

Those TSOs with connections to External Systems shall ensure that the supply of data required under the
PC should be contemplated in the Interconnection Agreement with the External System seeking a new or
modified interconnection.

5.1.4 Principles of the Planning Chapter

These principles apply to the overall planning of the EAPP Interconnected Transmission System. The
planning principles are concerned with planning of the interconnection between National Systems,
connections with External Systems and with those facilities within National Systems which have, or could
have, an impact on the reliability of the EAPP Interconnected Transmission System.

The principles should also be applied in the planning of National Systems to ensure that the reliability
criteria can be met. The principles, however, do not apply to local supply reliability and other local
considerations which are the subject of National Grid Codes or equivalent documents.

The reliability level for the EAPP Interconnected Transmission System is defined by a set of minimum
criteria in the PC together with the performance characteristics and requirements set out in the
Connections Chapter, which must both be met when designing developments, expansions, and
reinforcements of both EAPP Interconnected Transmission System and National Systems. The criteria are
based on a balance between the probability of contingencies and their consequences.

Reliable transmission capacity can be achieved by specifying standards for primary, protection, and

auxiliary equipment as well as by reserve capacity and other operational resources as set out in the
Operations Chapters.

5.1.5 Reliability Criteria

All Plant and Apparatus of the EAPP Interconnected Transmission System shall operate within normal
capacity ratings, thermal loading and voltage limits under steady-state conditions as set out in the
Connections Chapter. The EAPP Interconnected Transmission System shall be able to supply all loads
within the emergency limits for bus voltages and Plant and Apparatus loadings during the Outage of any
line or transformer (N-1 criteria).

The security and reliability of the EAPP Interconnected Transmission System shall not be compromised by
the loss of any single power system element such as a Generating Unit, transmission circuit, section of
busbar, transformer or reactive compensation equipment.

The loss of a single element shall not cause:

(a) Any violation of the normal operational limits such as voltage, frequency or Plant and Apparatus
loading which would jeopardise the safety and reliability of the EAPP Interconnected Transmission
System or would cause overloading of Plant or Apparatus;

(b) Islanding of any part of the EAPP Interconnected Transmission System:;

(c) Loss of stability of the EAPP Interconnected Transmission System; or
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(d) Cascading Outages of other elements as a result of exceeding operational security limits as set out
in Chapter 9 (Operations Code No. 2 — Operational Security).
These criteria are not applicable to areas connected by radial lines to a National System where loss of load
and any local generation may be acceptable.

The N-1 criterion may be assured in a National System with the support of another interconnected
National System, subject to the prior agreement of the respective TSOs.

The planning criteria for dynamic security are defined such that the EAPP Interconnected Transmission
System shall remain stable following a single Contingency. The EAPP Interconnected Transmission System
is able to remain stable in some cases following a fault without the Outage of any transmission element
by a successful auto-reclosing. If the attempt of auto-reclosing fails, the fault shall be cleared by tripping
the faulted element.

5.1.6 Planning Process

The horizon for the planning of the EAPP Interconnected Transmission System extends over ten (10) years.
The process has two elements:

(a) A forecast, the Power Balance Statement, by TSOs for each National System of their expected
demand and generation over the planning horizon. This forecast will define the requirements for
generation support from the EAPP Interconnected Transmission System for individual National
Systems, and

(b) An assessment, the Transmission System Capability Statement by EAPP Sub-committee on Planning
and TSOs of the capability of the EAPP Interconnected Transmission System to support the required
energy flows across both National Systems and cross-border interconnections.

5.1.6.1 Power Balance Statement

TSOs will prepare and submit to the EAPP Sub-committee on Planning the Power Balance Statement. This
report will be submitted by 30™September annually showing in respect of the ten (10) succeeding calendar
years:
(a) The projection of the seasonal maximum and minimum demand for electricity in each National
System and the corresponding energy requirements for each year across the study period. These

forecasts will correspond to certain reference dates to be defined by the EAPP Sub-committee on
Planning;

(b) The amount and nature of generation capacity currently available to meet the demand and any
anticipated restrictions in the production of energy;

(c) The amount of generation capacity it expects will be required to ensure that Operating Margins are
achieved;

(d) Details of plans for building additional Generating Units including upgrades of existing generation
capacity;

(e) The amount and nature of demand to be met by other EAPP Member Countries using transmission
capacity available on the EAPP Interconnected Transmission System, and

(f) The power transfers anticipated with External Systems.

The difference between available generating capacity and demand at the reference dates is called the
Remaining Capacity and is calculated under normal climatic conditions. This Remaining Capacity
represents the reserves available which can be used to cover demand above forecast or Generating Unit
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Outages greater than expected. The Remaining Capacity can be positive with export potential or negative
where the lack of capacity signals a need for imports.

The EAPP Sub-Committee on Planning shall produce a Power Balance Statement for the EAPP
Interconnected Transmission System based on the individual TSOs’ Power Balance Statements.

5.1.6.2 Transmission System Capability Statement

Once the Power Balance Statement has identified the ability of each TSO to cover its internal demand with
the available national generation capacity, a transmission adequacy assessment shall be carried out by
each TSO in conjunction with the EAPP Sub-Committee on Planning. This assessment will determine the
capability of the National System to support the required energy flows across both the National System
and cross-border connections.

Based on the transmission adequacy assessment carried out by each TSO, the EAPP Sub-Committee on
Planning will produce a Transmission System Capability Statement for the EAPP Interconnected
Transmission System. This Transmission System Capability Statement is focused on the cross-border
connections and those TSO’s National Systems which have a direct effect on the cross-border exchanges.

In producing the Transmission System Capability Statement, the EAPP Sub-Committee on Planning shall
consider various scenarios for interchanges, demands and generation. Sensitivity analysis shall be carried
out taking into account such parameters as hydrological conditions and fuel price variations.

The EAPP Sub-Committee on Planning may also consider the use of Remedial Action Schemes (RAS), in
which automatic control equipment disconnects or otherwise controls generation, demand, or network
elements other than for faults. Such RAS are used to enhance transmission capacity at the expense of
reliability and may only be used following specific agreement between the EAPP Steering Committee and
the affected TSO.

The EAPP Sub-Committee on Planning will determine the form and content of the Transmission System
Capability Statement to be issued each year and shall publish it on the EAPP Website.

5.1.7 EAPP Power System Modeling

In order to produce the EAPP Transmission System Capability Statement, it will be necessary to carry out
system analysis, including steady-state and dynamic simulations of the EAPP Interconnected Transmission
System. This system analysis is required in order to assess the reliability of the EAPP Interconnected
Transmission System to meet the forecast demand and determine the need for system enhancements or
reinforcements.

These system studies will be carried out by both the EAPP Sub-Committee on Planning and the TSOs and
shall be performed using a common set of principles and a common database. To achieve this, the EAPP
Sub-Committee on Planning shall establish a set of common objectives for the development and submission
of system data for EAPP power system modelling. The data shall include sufficient detail to ensure that
system contingencies, steady-state, transient and dynamic analyses can be simulated. The data required
for system studies is set out in the Data Exchange Chapter.

5.1.8 Responsibilities

EAPP Sub-Committee on Planning in conjunction with the TSOs shall identify the scope and specify the
data required for reliability analysis and the procedures for data reporting. These requirements and
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procedures should be periodically reviewed, documented, and published for the EAPP Interconnected
Transmission System at least every five (5) years.

Each TSO shall provide accurate and appropriate equipment characteristics and power system data for
modelling and simulation purposes as required by the EAPP Sub-Committee on Planning.

5.1.9 Planning Data Confidentiality
System planning data shall be treated as non-confidential when the EAPP Sub-Committees on Planning
and Operations and TSOs use such data:

(a) In the preparation of forecasts, Power Balance Statements and Transmission System Capability

Statements;

(b) For the planning of the EAPP Interconnected Transmission System;

(c) To consider a Connection Application or provide advice to a User;

(d) Under the terms of an Interconnection Agreement with an External System.

5.2 KENYA NATIONAL TRANSMISSION GRID CODE REQUIREMENTS

All the requirements presented in Section 5.1 EAPP IC Requirements shall apply in this Section5.2 and in
all other places in this Planning Chapter.

5.2.1 Introduction

Section 5.2 specifies the criteria and procedures to be applied by Kenya’s Planning and Development
Organisation(s) in the planning and development of the Kenya National Transmission System. It
furthermore provides for accountability for KNTS planning and development and sets the required
standards and targets. It also specifies the reciprocal obligations and interactions between Users.

5.2.2 Transmission System Planning and Development

The KNTS planning and development shall be in accordance with the prevailing legal and regulatory
framework, as being implemented from time to time. The Act requires each licensee to develop and
submit to the Cabinet Secretary plans for provision of Energy Serivces in accordance with its mandate
which shall be consolidated into a INEP to be reviewed after every 3 years.

The development and update of the KNTS planning may occur for a number of reasons, including but not
limited to:

(@) Changes to User requirements or networks
(b) The introduction of a new transmission substation or Connection Point or the modification of
an existing connection between a User and the KNTS
(c) The cumulative effect of a number of developments as referred to above
(d) The need to reconfigure, decommission or optimise parts of the existing network.
The development of the KNTS may include work involving transformers, breakers, switches, and other
equipment connected to the KNTS.

The time required for the planning and development of the KNTS will depend on the type and extent of
the necessary reinforcement and/or extension work, the need or otherwise for statutory planning
consent, the associated possibility of the need for public participation and the degree of complexity
involved in undertaking the new work while maintaining satisfactory security and quality of supply on the
existing KNTS.
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5.2.2.1 Planning Process

Kenya’s Planning and Development Organisation(s) shall follow a planning process divided into major
activities as follows:

(a)
(b)
(c)

(d)
(e)
(f)
(8)

Identification of the problem
Formulation of alternative options to meet this need

Study of these options to ensure compliance with agreed technical limits and justifiable
reliability and quality of supply standards

Costing of these options on the basis of approved procedures
Determination of the preferred option
Building of a business case for the preferred option using the approved justification criteria

Request for approval of the preferred option and initiation of execution.

5.2.2.2 Identification of Need for Transmission System Development

(a)

(b)

(c)

5.2.3

(a)

(b)

(c)

(d)

(e)

5.24

The INEP Committee shall review data from all relevant sources, including specific Customer
information, system performance statistics, KNTS load forecast, and government and Customer
development plans to establish the need for network strengthening.

The needs shall be determined through the modelling of the KNTS over a ten-year term, utilising
reasonable load and generation forecasts and equipment performance scenarios. Studies for
purposes of determining connection charges payable by Customers may cover a shorter period if
appropriate.

The INEP Committee shall annually conduct a planning review with parties to co-ordinate KNTS and
the Kenya National Distribution System (KNDS).

Demand Forecast
The SO in consultation with the TNSPs and DNSPs shall annually produce a KNTS demand forecast
for the next ten years by the end of August of each year.
The KNTS demand forecast shall be determined for each point of supply. Generation and import
capacity plans shall be used to obtain the annual generation patterns.
To forecast the maximum demand (MW) for each transmission substation, the SO shall use
Distribution Licensee and End-user load forecasts.
The load forecast shall be adjusted at various levels (making use of diversity factors determined
from measurements and calculations) to bring it into line with the higher-level data.

All Distribution Licensees and End-users shall supply their ten-year-ahead load forecast data to the
SO as detailed in the Information Exchange Chapter annually, by the end of July. All Customers shall
inform their TNSP of any changes in excess of 50 MW to this forecast when this information
becomes available.

Transmission System Development Plan

The TNSP shall in accordance with the INEP Regulations submit plans indicating the major capital
investments planned (but not yet necessarily approved) of the Cabinet Secretary. The plan shall include
at least

(a)

The acquisition of wayleaves for strategic purposes

(b) Alist of planned investments including costs
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(c) Diagrams displaying the planned changes to the KNTS

(d) Anindication of the impact on Customers in terms of service quality and cost

(e) Opportunities to render Ancillary Services for the mitigation of network constraints.

(f) Any other information as specified by the Authority from time to time.
The KNTS development plan shall be based on all Customer requests received at that time, as well as the
TNSP initiated projects based on load forecasts and changes in generation.

The TNSP shall engage in a consultative process with Users and the Authority on the KNTS development plan.
The consultation process shall include:

(a) Anannual public forum to disseminate the intended KNTS development plan

(b) Regular interfacing and joint planning with Users regarding KNTS development.
Disputes arising from the above process shall be decided in terms of the dispute resolution mechanism in
Chapter 4 (Governance).
5.2.4.1 Development Assessment Reports

Before any development of the network proceeds, TNSP shall compile a detailed development assessment
report. The report shall be used as the basis for the investment decision and shall as a minimum contain
the following elements:

(a) A description of the problem/request and the objectives to be achieved

(b) Alternatives considered (including non-transmission or capital) and an evaluation of the long-
term costs/benefits of each alternative

(c) Detailed techno-economic justification of the alternative selected in accordance with the
approved investment criteria, with consideration of relevant scenarios and appropriate risk
analysis

(d) Diagrams, sketches and relevant technical study results
(e) Clear statement and analysis of the assumptions used
The report shall be submitted to the Ministry of Energy.

5.2.5 Technical Limits and Targets for Long Term Planning Purposes

(a) The planning limits, targets and criteria form the basis for evaluation of options for the long-term
development of the KNTS.

(b) The limits and targets against which proposed options are checked by the TNSP shall include
technical and statutory limits that must be observed and other targets that indicate that the systemis
reaching a point where power transfer problems may occur. If planning limits are not attained,
alternative options shall be evaluated.

5.2.5.1 Voltage Limits and Targets
(a) Technical and statutory limits are presented in Table 5-1.
(b) Standard voltage levels are given in Table 5-2.

(c) Table 5-3 has target voltages for planning purposes at transmission voltages.
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Table 5-1 Voltage Limits for Planning Purposes

Requirement ’ Value
Nominal continuous operating voltage on any bus for which equipment is designed Un
Maximum continuous voltage on any bus for which equipment is designed Um

Note: To ensure voltages never exceed Um, the highest voltage used at sending end
busbars in planning studies should not exceed 0.98 Um

Minimum voltage on Point of Common Coupling during motor starting 0.85 Uy

Maximum voltage change when switching, capacitors, reactors, etc. (system healthy) 0.03 U,
(healthy)

Statutory voltage on bus supplying Customer for any period longer than 10 Un 5%

consecutive minutes (unless otherwise agreed in Supply Agreement)

Table 5-2 Standard Voltage Levels

(Um-Un)/Un, %

500 525 5.00
400 420 5.00
220 245 11.36
132 145 9.85

Table 5-3 Target Voltages for Planning Purposes at Transmission Voltages

Requirement | Value

Minimum steady state voltage at bus supplying Customer load 0.95 U,
unless otherwise specified in the Customer’s supply agreement

Minimum and maximum steady | System healthy: 0.95U,to 1.05U,
state voltage on any controlled
bus, unless otherwise specified

in the Customer supply
agreement: After control actions: 0.95 U,to 1.05 U,

After designed contingency

(before control actions): 0.30 Un t0 0.98 Un

Maximum steady state voltage at bus supplying Customer load 1.05 U,
unless otherwise specified in the Customer supply agreement

Maximum harmonic voltage | |ndividual harmonic: 0.01 U,
caused by Customer at the Point
of Common Coupling (PCC)

Total (square root of sum of

squares): 0.03 U,
Maximum negative sequence | Continuous single-phase load 0.01 U,
voltage caused by Customer at | connected phase-to-phase:
PCC: . .

Multiple, continuously 0.015 U,

varying, single-phase loads:
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Harmonic voltage limits: As defined in KS IEC 61000

Maximum voltage change owing to load varying N times per
hour:

(4.5 log1oN)% of U,

Maximum voltage decrease for a 5% (MW) load increase at

receiving end of system (without adjustment): 0.05 Un

5.2.5.2 Other Targets for Long-term Planning Purposes

Transmission Lines

The TNSP shall determine thermal ratings of standard transmission lines and update these from time to
time. The thermal ratings shall be used as an initial check of line overloading. If the limits are exceeded,

the situation shall be investigated, as it may be possible to defer strengthening depending on the actual
line and on local conditions.

Transformers

Standard transformer ratings shall be determined by the TNSP and Generators and updated from time to
time using the standards by the Kenya Bureau of Standards or any international standard approved by the
Kenya Bureau of Standards. The permissible overload of a specific transformer depends on load cycle,
ambient temperature and other factors. If target loads are exceeded, the specific situation shall be
assessed, as it may be possible to defer adding extra transformers.

Series Capacitors

The TNSP shall assure the maximum steady state current should not exceed the rated current of the series
capacitor. The internationally accepted standard’s cyclic overload capabilities are for operational use
only, to allow time to reduce loading to within the rated current without damaging the series capacitor.
Shunt Reactive Compensation

The TNSP shall assure that shunt capacitors can operate at 30% above their nominal rated current at U,
to allow for harmonics and voltages up to Un,.

Circuit Breakers

The Users of KNTS shall specify and install circuit breakers as directed by the SO that meet system fault
levels and other conditions considered important for the safe and secure operation of the KNTS. Ratings
are to be according to international circuit breaker standards such as those of the /EC.

5.2.5.3 Reliability Criteria for Long-term Planning Purposes

The Ministry of Energy in consultation with the relevant stakeholders shall formulate long-term plans for
development of the KNTS on the basis of the justifiable redundancy. With one line or transformer or
reactive compensation device out of service (N-1), it shall be possible to supply the entire load under all
credible system operating conditions. The loss of a single element shall not cause:

(@) Any violation of the normal operational limits such as voltage, frequency or Plant and Apparatus
loading which would jeopardise the safety and reliability of the Kenya National Transmission System
or would cause overloading of Plant or Apparatus;

(b) Islanding of any part of the Kenya National Transmission System;

(c) Loss of stability of the Kenya National Transmission System; or
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(d) Cascading Outages of other elements as a result of exceeding operational security limits as set
out in Chapter 9 (Operations Code No. 2 — Operational Security).

Investment in the KNTS to satisfy the minimum (N-1) redundancy requirement shall be on a deterministic
basis, with no financial justification required.

An unfirm transmission infeed to an underlying Distribution Network is acceptable, as long as the
underlying Distribution Network can supply the entire load without load shedding or load curtailment and
without violating the technical planning limits on either the Transmission or Distributions ystems on loss
of the transmission infeed.

A system cannot be made 100% reliable, as planned and forced Outages of components will occur and
multiple Outages are always possible, despite having a very low probability of occurrence.

The Ministry shall in planning the KNTS minimise as far as practicable the risk of common cause failure
of two or more items of plant (e.g. loss of two or more lines in a common wayleave or on a double circuit
or multi-circuit structure), and insofar as such risk is unavoidable, shall take reasonable measures to
mitigate such risk.

Additional equipment shall be provided if it can be justified to be included in the rate base in terms of the
Least Economic Cost and/or Cost Reduction Investment as defined in this chapter or the cost is
recoverable from a Customer or group of Customers in accordance with the description under Strategic
Investments in this chapter.

5.2.5.4 Contingency Criteria for Long-term Planning Purposes

(a) A system meeting the N-1 (or N-2) Contingency criterion must comply with all relevant limits
outlined in Tables 5-1, 5-2 and 5-3 (voltage limits) and the applicable current limits, under all
credible system conditions.

(b) For contingencies under various loading conditions it shall be assumed that appropriate, normally
used Generating Plants are in service to meet the load and provide spinning reserve. For the more
probable N-1 network Contingency, the most unfavourable generation pattern within these
limitations shall be assumed, while for the less probable N-2 network Contingency an average
pattern shall be used. Refer to the load and generation assumptions for load flow studies in the
Transmission System Development section of this chapter.

(c) The generation assumptions for the N-1 network Contingencies do not affect the final justification
to proceed with investments, but merely define what is meant by the statement that the system
has been designed to meet an N-1 or N-2 Contingency.

5.2.6 Integration of Generating Plants
When the integration of Generating Plants is planned, the following network redundancy criteria shall
apply:

(a) Generating Plants of less than 100 MW

(i) With all connecting lines in service, it shall be possible to transmit the total output of the
Generating Plant to the system for any system load condition. If the local area depends
on the Generating Plant for voltage support, the connection shall be made with a minimum
of two lines.

(ii) Transient stability shall be maintained following a successfully cleared single-phase fault.

(iii) If only a single line is used, it shall have the capability of being switched to alternative
busbars and be able to go onto bypass at each end of the line.
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(b) Generating Plants of more than 100 MW

(i) With one connecting line out of service (N-1), it shall be possible to transmit the total
output of the Generating Plant to the system for any system load condition.

(i) Smallest unit installed at the Generating Plant shall only include units that are directly
connected to the transmission system and are centrally dispatched.

(c) Transient stability shall be retained for the following conditions:

(i) A three-phase line or busbar fault, cleared in normal protection times, with the system
healthy and the most onerous Generating Plant loading condition; or

(i) A single-phase fault cleared in “bus strip” times, with the system healthy and the most
onerous Generating Plant loading condition; or

(iii) A single-phase fault, cleared in normal protection times, with any one line out of service
and the Generating Plant loaded to average availability.

(d) The cost of ensuring transient stability shall be carried by the Generation Licensee if the optimum
solution, as determined by the SO, results in Generating Plant equipment being installed. In other
cases, the TNSP shall bear the costs and recover these as per the approved Tariff methodology.

(e) Busbar layouts shall allow for selection to alternative busbars. In addition, feeders must have the
ability to go onto bypass.

(f) The busbar layout shall ensure that not more than 100 MW of generation is lost as a result of a
single Contingency.

(g) To enable the SO to successfully integrate new Generating Plants, detailed information is required
for each Generating Plant, as described in the Information Exchange Chapter.

5.2.7 Criteria for Network Investments

The TNSP shall invest in the KNTS when the required development meets the technical and investment
criteria specified in this section, or if the investment is in response to a Customer request for transmission
service and the cost is recoverable from the Customer or group of Customers concerned in accordance
with the Authority approved development cost recovery guidelines.

The TNSP shall communicate all impacts timeously such that provision can be made for budgeting and
implementation of related changes at the Customer installation.

Any one of the investment criteria below, each applicable under different circumstances, can be applied.

Calculations will assume a typical project life expectancy of 25 years, except where otherwise dictated by
plant life or project life expectancy.

The following key economic parameters shall have Authority approved process of establishment:
(a) Discount rate
(b) Cost of unserved energy (COUE)
(c) Other parameters as specified by the Authority from time to time.

5.2.7.1 Least Economic Cost Criteria
(a) These criteria shall apply under the following circumstances:
(i) When new Customers are to be connected

(i) When investments are made in terms of improved supply reliability and/or quality to attain
the limits or targets determined in the section Technical Limits and Targets for Long Term
Planning Purposes in this chapter.
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(iii) To determine and/or verify the desired level of network or equipment redundancy

(b) The methodology for determining the value of load or generation in neighbouring countries shall be

(c)

approved by the Authority. The methodology requires the cost of poor service to be determined.
These include the cost of:

(i) Interruptions

(i) Load shedding

(iii) Network constraints

(iv) Voltage dips, surges, flickers, and harmonic distortion.

The least-cost investment criterion equation to be satisfied can be expressed as follows: “Value of
improved Quality of Service (QOS) to Customers > cost to the TNSP to provide improved QOS”

(d) From this equation it is evident that if the value of the improved QOS to the Customer is less than

()

(f)

(8)

the cost to the TNSP, then the TNSP should not invest in the proposed project(s). The investment
decision shall then be delayed such that optimised economic benefit can be derived.

This implies that for the criteria to be satisfied: “Cost of Unserved Energy (COUE) annual value
(S/kWh) x annual reduction in Expected Unserved Energy (EUE) to Customers(kWh) > annual cost to the
TNSP to reduce EUE”

The reduction in EUE shall be calculated on a probabilistic basis by a methodology approved by the
Authority.

COUE is a function of the types of loads, the proportion of the total load contributed by each
different type of load, the duration and frequency of the interruptions, the time of the day they
occur, whether notice is given of the impending interruption, the indirect damage caused, the start-
up costs incurred by the Customers, the availability of Customer backup generation and many other
factors.

5.2.7.2 Cost Reduction Investments

Proposed expenditure that is intended to reduce TNSP’'s costs (e.g. shunt capacitor installations,

telec
expe

ommunication projects and equipment replacement that reduce costs, external telephone service
nses and maintenance costs respectively) or the cost of losses or other Ancillary Services should be

evaluated in the following manner:

(a)

First, it is necessary to calculate the Net Present Value (NPV) of the proposed investment using
Discounted Cash Flow (DCF) methods. This shall be done by considering all cost reductions (e.g.
savings in system losses) as positive cash flows, off-setting the required capital expenditure.
Once again, sensitivity analysis with respect to the amount of capital expenditure (estimated
contingency amount), the Annual Average Incremental Cost of Generation (when appropriate)
and future load growth scenarios is required. As before, a resulting positive NPV indicates that

the investment is justified over the expected life of the proposed new asset.

(b)

However, a positive NPV does not always indicate the optimal timing for the investment. For this
reason, the second portion of the cost reduction analysis is necessary — ascertaining whether the
annual extra costs incurred by the TNSP for owning (levelised) and operating the proposed asset
is less than all cost reductions resulting from the new asset in the first year that it is in commission.

5.2.7.3 Statutory Investments

This category of projects comprises investments that the TNSP is legally required to make, irrespective of
whether any economic benefit is likely to accrue, including the following:
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(a) Investments formally requested in terms of published government policy
(b) Projects necessary to meet environmental legislation

(c) Expenditure to ensure the safety of operating and maintenance personnel who are exposed
to possible danger when busy with activities related to electricity transmission and the safety
of the general public

(d) Expenditure required to comply with other applicable legislation
(e) Expenditure required to comply with court orders
(f) Possible compulsory contractual commitments

The results of the least economic cost and/or cost reduction analyses should still be documented to
demonstrate the financial impact on the business.

5.2.7.4 Strategic Investments

This category of investments comprises discretionary investments made by the TNSP to ensure the long-
term sustainability of the TNSP, including:

(a) Site and wayleave acquisition

(b) Expenditure, except for network expansion, required to ensure the longer term sustainability
of the TNSP which cannot be justified in terms of the Least Economic Cost and Cost Reduction
Investment Criteria as defined in this chapter or recovered from a Customer or group of
Customers as a connection charge as specified in Strategic Investments in this chapter. In this
case, the motivation as to why the investment is genuinely needed to ensure the longer term
sustainability of the TNSP must be clearly stated, and the results of the least economic cost
and/or cost reduction analyses must be documented, or reasons given why such analysis is not
possible or practical. These shall include purchasing of capital spares to minimise Outage
duration following major plant failure, purchase of specialised vehicles and equipment to
transport transformers and reactors, or implementation of industry restructuring.

(c) Assetreplacements forming part of an asset lifecycle management plan compiled in accordance
with asset management practices approved by the Authority.

(d) Network expansion projects which cannot be justified in terms of N-1 redundancy or cannot be
recovered from a Customer or group of Customers as a connection charge or a Strategic
Investment, as defined in this chapter, but will provide flexibility, and avoid network
redundancy in the future.

(e) Any other investments considered by the TNSP to be justified as strategic on grounds other
than those covered in this section are to be submitted to the Authority for consideration on a
case by case basis prior to commitment to expenditure. The results of the least economic cost
and/or cost reduction analyses should still be documented to demonstrate the financial impact
on the business.

5.2.8  Mitigation of Network Constraints

Network constraints (“congestion”) shall be regularly reviewed by the SO and reported to the Authority and the Ministry.
Economically optimal plans shall be put in place around each constraint, which may involve investment, the purchase of
the constrained generation, ancillary service or other solutions.

5.2.8.1 Special Customer Requirements for Increased Reliability

Where a Customer requires a more reliable or safer connection than the one provided for by the TNSP and the Customer
is willing to pay the total cost of providing the increased reliability in the form of an additional connection charge, the TNSP
under the direction of the SO shall meet the requirements at the lowest overall cost.
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6  CONNECTIONS -

This chapter contains requirements specific to both the EAPP IC and the KNTGC. If in any instance there
is a difference in requirements, the more stringent requirement shall apply.

6.1 EAPP IC REQUIREMENTS

6.1.1 Introduction

The Connections Chapter (CC) specifies the minimum technical, design, and operational criteria of Plant
and Apparatus, which must be complied with by the TSOs and Users at the Connection Point, in order to
maintain secure and stable operation of the EAPP Interconnected Transmission System.
Respective National legislation and codes may lay down local requirements. These local requirements
should observe the minimum standards in this CC to avoid adverse effects on the EAPP Interconnected
Transmission System, which may affect power interconnection security and quality of supply to other
Parties or increase fault levels beyond the capabilities of existing Connection Points.
The provisions of the CC shall apply to all connections to the EAPP Interconnected Transmission System:

(a) Existing at the date when this chapter comes into effect, or

(b) As established or modified thereafter.

6.1.2 Objective
The CC is designed to ensure:

(a) That a new or modified connection shall not impose adverse effects upon the EAPP Interconnected
Transmission System nor will it be subject itself to unacceptable effects by its connection to the
EAPP Interconnected Transmission System;

(b) That the basic rules for connection treat all TSOs and Users in a non-discriminatory manner, and

(c) Ongoing compliance with the technical and operational requirements of the Interconnection Code
to facilitate operational management of the EAPP Interconnected Transmission System.

6.1.3 Scope

The CC applies to TSOs and to all Users connected or seeking connection to the EAPP Interconnected
Transmission System.

6.1.4 Transmission System Performance Characteristics

6.1.4.1 Frequency

Frequency is the one parameter common to all members of a synchronous electric power system, and an
accepted indicator of that system’s ability to balance resources and demandas well as to manage
disturbances.

Under normal operation, the frequency of the EAPP Interconnected Transmission System shall be
nominally 50 Hz and shall be controlled between 49.5 Hz and 50.5 Hz (+1%) unless exceptional
circumstances prevail. Following a system disturbance such as a load variation, the frequency band is
extended to 49.0-51.0 Hz (£2%). If a major Generating Unit is tripped, a major transmission element fails
or large loads are suddenly disconnected, the maximum frequency band becomes 48.75-51.25 Hz
(£2.5%). If several of the contingencies mentioned previously occur simultaneously, the operating
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condition is labelled as extreme and the frequency can be below 47.5 Hz or above 51.5 Hz (-5%/+3%) for
up to 20 seconds, and then extreme measures should be taken to restore the system. These figures are
summarised in Table 6-1 and graphically represented in Figure 6-1.

Table 6-1: Frequency Limits in the EAPP Interconnected Transmission System

Under Normal Operation 49.50Hz to 50.50Hz

Under System Disturbance 49.00 Hz to 51.00 Hz

Maximum band under system fault 48.75 Hzto 51.25 Hz

Under extreme System operation or fault f<47.50 Hz or £>51.50 Hz for up to 20 seconds
conditions

Figure 6-1: Frequency Limits in the EAPP Interconnected Transmission System

Extreme System operation or fault conditions (f<47.50 Hz or f>51.50 Hz) for up to 20 seconds

System Disturbance (49.0 -51.0) Hz

Normal (49.5 -

U nrA

Maximum band under system fault (48.75 — 51.25) Hz

47.5 48 48.5 49 49.5 50 50.5 51 51.5
Frequency in Hz

6.1.4.2 Voltage

Steady State Voltage

Voltage conditions in a high voltage grid are directly related to the Reactive Power balance at the system
nodes. Unlike Active Power, Reactive Power cannot be transmitted over long distances, since the
transmission of Reactive Power generates an additional demand for Reactive Power in the system
components, thereby causing voltage drops. In order to obtain an acceptable voltage level, Reactive
Power generation and consumption have to be situated as close to each other as possible to avoid

excessive Reactive Power transmission.

The voltages on the EAPP Interconnected Transmission System shall normally be maintained within the
limits set out below:

(a) Operating voltage range of 0.95 to 1.05 per unit in steady state normal conditions for nominal
voltages used in the EAPP Interconnected Transmission System namely 500 kV, 400 kV, 230 KV, 220
kV, 132 kV, 110 kV and 66 kV,

(b) Operating voltage range of 0.90 to 1.10 per unit after any single Contingency, and
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(c) Operating voltage range of 0.85 to 1.20 per unit after any multiple Contingency or severe system
stress.

Table 6-2: Steady State Voltage Limits

Normal 0.95-1.05
Contingency (N-1) 0.90-1.10
Multiple Contingency 0.85-1.20

TSOs shall endeavour to ensure that Users comply with lagging power factors of 1.0 or less during periods
of minimum demand and 0.95 or higher during peak and shoulder hours.

Transient Voltage

Transient over-voltages can occur on the EAPP Interconnected Transmission System as a result of
lightning surges or the switching of long transmission lines or cables. The insulation level of all Plant and
Apparatus at the Connection Point must be coordinated to take account of these transient over-voltages.
The insulation levels for equipment shown in Table 6-3 below are based on /IEC 60071-1:

Table 6-3: Permissible Transient Voltages

VNIomm:zI) Used for onghe:st v :NlthStlf\l;df \\IN:thsta:d 50 Hz, 1 Min
oltage Or Transmission in perating .otag-e( ) for .o t.'ilge or Withstand
Rated . Voltage On Lightning Surge Switching Surge Voltage (kV)
Voltage Eornties Equipment (LIWL) (SIWL) i
66 kV Ethiopia, Sudan, 72.5 kv 325 N/A 140
Tanzania, Kenya
Burundi, DRC,
110 kV e 123 kV 550 N/A 230
132 kv Ethiopia, Kenya, 145 kv 650 N/A 275
Tanzania
220 kV Egypt, Kenya, 245 kv 950 N/A 395
Sudan, Tanzania
230 kV Ethiopia 245 kV 1050 N/A N/A
400 kv Ethiopia 420 kv 1050 — 1425 850/950/1050 N/A
500 kV Egypt 550 kV 1175-1550 950/1050/1175 N/A

The lowest operating voltages at each voltage level depend on the local conditions. The lowest values
are reached during operational disturbances and are usually not lower than 0.9 per unit.

Voltage Dips

A voltage reduction with duration of 10 ms to 1 minute and a voltage drop of more than 10% of the
existing value is known as a Voltage Dip. There are no standard requirements for the severity or extent
of Voltage Dips since they are highly dependent on the system configuration. The duration of a Voltage
Dipis highly dependent on the type of fault concerned and on which relay protection methods are used
locally.
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Most Voltage Dips are caused by earth faults. Whether or not such Voltage Dips are transferred to lower
voltages depends on which earthing methods are used and on the transformer connections. The Voltage
Dips may often become deeper and may also spread to other parts of the system if faults occur in more than
one phase, but this is relatively rare.

Voltage Flicker

Voltage Flicker is an increase or decrease in voltage over a short period of time, normally associated with
a fluctuating load. The characteristics of the particular Voltage Flicker problem depend on the
characteristics of the load change.

Voltage Flicker may arise during the start-up of an Induction Generator, motor, energisation of a
transformer or other equipment as the large starting or inrush current may cause the voltage to drop
considerably.
TSOs and Users are required to minimise the occurrence of Voltage Flicker on the EAPP Interconnected
Transmission System as measured at the Connection Point. The Voltage Flicker limits are contained in the
following IEC standards:
(a) IEC/TR3 61000-3-7 (1996) “Assessment of emission limits for fluctuating loads in MV and HV
power systems;”
(b) IEC 868/Engineering Recommendation P28 (page 17) “Limits on voltage flicker short term and long
term severity values.”
In general, the total Voltage Flicker at a Connection Point shall not exceed:
(i) 1% of the steady state voltage level, when these occur repetitively; or
(i) £ 3% of the steady state voltage level, when these occur infrequently.

6.1.4.3 Harmonics

Harmonics can cause telecommunication interference and thermal heating in transformers; they can
disable solid-state equipment and create resonant over-voltages. In order to protect such equipment,
harmonics must be managed and mitigated. Harmonics are normally produced by Plant and Apparatus
generating waveforms that distort the fundamental 50 Hz wave.

The following table based on IEEE 519-92 shows the permitted harmonic distortion levels on the EAPP
Interconnected Transmission System.

Table 6-4: Acceptable Harmonic Distortion

Voltage Level Acceptable Harmonic Distortion Levels

500 kV, 400 kv, 230 kV, 220 kV Total Harmonic Distortion of 1.5% with no individual harmonic
greater than 1%

132 kV, 110 kV Total Harmonic Distortion of 2.5% with no individual harmonic
greater than 1.5%

66 kV Total Harmonic Distortion of 5% with no individual harmonic
greater than 3.0%

6.1.4.4 Phase Unbalance

Under normal operation, the maximum negative phase sequence component of the phase voltage on the
EAPP Interconnected Transmission System shall remain below 1%. Under planned Outage conditions,
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infrequent short duration peaks with a maximum value of 2% are permitted for phase unbalance, subject
to the prior agreement of the TSO.

6.1.5 Technical Standards for Plant and Apparatus

All Plant and Apparatus connected to or proposed for connection to the EAPP Interconnected
Transmission System shall meet certain minimum technical standards as detailed below, in the following
order of preference:

(a) Relevant current international and African Standards, such as IEC, ISO, EN;
(b) Relevant current national standards.

Furthermore, Plant and Apparatus shall be designed, manufactured and tested in accordance with the
quality assurance ISO 9000 family or equivalent.

6.1.6 High Voltage Direct Current

Any HVDC interconnection shall be designed so that it has no negative effect on existing equipment
connected to the EAPP Interconnected Transmission System. Each HVDC interconnection must ensure
that they do not cause any sub-synchronous resonance, undamped oscillations, rapid voltage variations,
harmonic voltages and interference with telecommunications.

The conditions specified in this chapter of the CC apply to HVDC interconnections connecting to or within
the EAPP Interconnected Transmission System. Each HVDC Interconnection shall have the following
minimum capabilities:

(a) Operate continuously at its declared MW Output at frequencies in the range 49.5 Hz to 50.5 Hz;

(b) Operate and remain connected to the EAPP Interconnected Transmission System at frequencies
within the range 48.75 Hz to 51.25 Hz;

(c) Remain connected to the EAPP Interconnected Transmission System at frequencies within the range
47.0 Hz to 47.5 Hz for a duration of 20 seconds on each occasion that the frequency is below 47.5
Hz;

(d) Remain synchronised to the EAPP Interconnected Transmission System during a rate of change of
frequency of values up to and including 1 Hz per second;

(e) Remain connected to the EAPP Interconnected Transmission System at declared MW Output at
voltages within the ranges specified in Section 6.1.4 (Connections -Transmission System
Performance Characteristics (Voltage)) for step changes in voltage of up to 10%;

(f) Remain connected during and following Voltage Dips at the HV terminals of the HVDC
Interconnection Transformer of 95% of nominal voltage for a duration of 0.2 seconds and Voltage
Dips of 50% of nominal voltage for aduration of 0.6 seconds. Following fault clearance, the HVDC
Interconnection should return to pre-fault conditions subject to normal frequency control and
Automatic Voltage Regulator responses;

(g) Operate within all normal operating characteristics at a minimum short circuit level at the
Connection Point of 1000 MVA;

(h) Remain connected to the EAPP Interconnected Transmission System during a negative phase
sequence load unbalance in accordance with IEC 60034-1;

(i) In an emergency be capable of reversing the power flow on the HVDC Interconnection at a rate
which shall be no less than the HVDC Interconnection registered capacity within five (5) seconds,
up to ten (10) times during the life of the plant and no more than two (2) times in any given twelve
(12) months.
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6.1.7 Protection Criteria

6.1.7.1 General

Protection system design shall be based on simplicity, safety to persons, mitigation, and limitation of
equipment damage and control of the spread of any disturbance. The speedy operation of protection
systems to clear faults in the EAPP Interconnected Transmission System is a pre-requisite to avoid
instability and cascade tripping.

The protection systems to be applied to the User’s Plant and Apparatus at the Connection Point shall be
designed, coordinated, and tested to achieve the desired level of speed, sensitivity and selectivity in fault
clearing and to minimise the impact of faults on the EAPP Interconnected Transmission System.

6.1.7.2 Fault Clearance Times

The clearance times for a fault on the EAPP Interconnected Transmission System or for a fault on the User
system at the Connection Point shall not be longer than:

(a) 80 ms for faults at 400 kV and 500 kV;
(b) 100 ms for faults at 230 kV and 220 kV;
(c) 120 ms for faults at 132 kV and below.
Nothing shall prevent a TSO or User utilising faster fault clearance times. Total fault clearance time shall

be from fault inception until arc extinction, which therefore includes relay operation, circuit breaker
operation and telecommunications signalling times.

6.1.7.3 Circuit Breaker Fail Protection

When a circuit breaker is provided at the Connection Point to interrupt fault currents at any side of the
Connection Point, a circuit breaker fail protection shall also be provided. The circuit breaker fail protection
shall be designed to initiate the tripping of all the necessary electrically-adjacent circuit breakers and to
interrupt the fault current within the next 250 ms, in the event that the primary protection system fails to
interrupt the fault current within the prescribed Fault Clearance Time as detailed in Section 6.1.7
(Connections — Protection Criteria).

6.1.7.4 Reliability of Protection Systems

The reliability of the protection system to initiate the successful tripping of the circuit breakers that are
associated with the faulty Plant and Apparatus shall be not less than 99.5%.

6.1.7.5 Protection of Transmission Facilities

All transmission facilities on the EAPP Interconnected Transmission System shall be provided with two fully
redundant main protection systems. The two protection systems shall be supplied from separate
secondary windings on one Voltage Transformer or potential device and from separate Current
Transformer secondary windings (using two Current Transformers— one Current Transformer for each
protection system). Separately fused and monitored DC supplies shall be used with the two protection
systems. Each main protection shall be capable of operating in stand-alone mode in parallel with the
other main protection in a ‘one out of two’ tripping scheme. To avoid the risk of simultaneous failure of
both protection systems due to design deficiencies or equipment problems, the use of two identical
protection systems is not appropriate. In addition to the two main protections a separate back-up
protection, normally an overcurrent protection, shall be provided.
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6.1.7.6 Transmission Circuit Reclosure

Automatic reclosing is appropriate to support continuity of service and to maintain stability of the EAPP
Interconnected Transmission System. All transmission lines shall be equipped with single pole and three
pole tripping as well as high speed automatic reclose facilities. The impact on any generating or
transmission facility of such automatic reclosure schemes requires careful consideration so that the
reliability of the transmission system is not reduced or compromised.

6.1.8 Technical Requirements for Generating Units

6.1.8.1 Performance Requirements
It is necessary to define the performance requirements of Generating Units which have or could have an
impact on the reliability, security and adequacy of supply of the EAPP Interconnected Transmission
System. In the initial stages of the interconnection only Generating Units directly connected to the EAPP
Interconnected Transmission System and with a registered output of greater than thirty (30) MW shall
meet the following requirements:

(a) Each shall be capable of supplying rated power output (MW) at any point between the limits 0.85

power factor lagging and 0.95 power factor leading at the Generating Unit terminals. The short circuit
ratio of Generating Units shall not be less than 0.5;

(b) Each Generating Unit must be capable of continuously supplying its registered output within the
frequency range given in Section 6.1.4 (Connections — Transmission Performance Characteristics).

(c) The output voltage limits of Generating Units must not cause voltage variations in excess of £+10%
of nominal. Any necessary voltage regulating equipment shall be installed by the Generation
Licensee to maintain the output voltage level of its Generating Units;

(d) The Active Power output under steady state conditions of any Generating Unit directly connected
to the EAPP Interconnected Transmission System shall not be affected by voltage changes in the
normal operating range;

(e) The Reactive Power output of a Generating Unit under steady state conditions must be fully
available within the voltage range of £10% of nominal voltage at the Connection Point.

6.1.8.2 Turbine Control System

The speed governor of each Generating Unit must be capable of operating to the standards approved by
EAPP Steering Committee and the TSO. Each Generating Unit shall be fitted with a fast acting Turbine
Controller to provide power and frequency control under normal operational conditions in accordance
with the Interchange Scheduling and Balancing Chapters. The turbine speed control principle shall be that
the Generating Unit output shall vary with rotational speed according to a proportional droop
characteristic (Primary Response) between 2% and 5%. Superimposed load control loops shall have no
negative impact on the steady state and transient performance of the turbine’s rotational speed control.

The Turbine Controller shall be sufficiently damped for both isolated and interconnected operation
modes. Under all operating conditions, the damping coefficient of the Turbine Speed Control shall be
above 3% for gas turbines and 5% for steam turbines.

Under all system operating conditions, the Generating Unit speed shall not exceed 103% corresponding
to 51.5 Hz for more than 20 seconds in the EAPP Interconnected Transmission System (refer to Frequency
Sensitive Relays in this chapter,)
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The Turbine Speed Controller and any other superimposed control loop such as load control or gas turbine
temperature limiting control shall contribute to the Primary Response to maintain the unit within the
Generating Unit capability limits.

The Primary Response characteristics shall be maintained under all operational conditions. Additionally,
in the event that a Generating Unit becomes isolated from the system but is still supplying demand the
Generating Unit must be able to provide Primary Response to maintain the frequency.

6.1.8.3 Automatic Voltage Regulator

A continuous Automatic Voltage Regulator (AVR) acting on the excitation system is required to provide
constant terminal voltage of the Generating Unit without instability over the entire operating range of the
Generating Unit. Control performance of the voltage control loop shall be such that under isolated
operating conditions the damping coefficient shall be above 0.25 for the entire operating range.

The AVR shall have no negative impact on Generating Unit oscillation damping. If required by the TSO, in
consultation with EAPP Sub-Committees on Planning and Operation, a Power System Stabiliser (PSS) shall
be provided. Control principle, parameter setting and switch on/off logic shall be coordinated with the
TSO and EAPP Sub-Committees on Planning and Operation and specified by the TSO in the Connection
Agreement.

6.1.8.4 Frequency Sensitive Relays

The EAPP Interconnected Transmission System frequency could rise to 51.5 Hz or fall to 47.5 Hz and
Generating Units must continue to operate within these respective frequency ranges unless EAPP Sub-
Committees on Planning and Operation or the TSO has agreed to any frequency-level relays and/or rate-
of-change-of-frequency relays which shall trip such Generating Units within this frequency range. Such
tripping arrangements shall be set out bythe TSO in the Connection Agreement.

6.1.8.5 Protection Arrangements

Protection of Generating Units and their connections to the EAPP Interconnected Transmission System
shall meet the minimum requirements given in Section 6.1.4.

Loss of Excitation

The Generation Licensee shall provide the necessary protection device to detect loss of excitation on a
Generating Unit and initiate a Generating Unit trip.

Pole Slipping Protection

Where system requirements dictate, the 7SO shall specify in the Connection Agreement a requirement for
Generation Licensees to fit pole-slipping protection on their Generating Units.

6.1.8.6 Black Start Capability

Some Generating Units shall be designated to have Black Start Capability primarily considering their type
and location on the system as set out in Section 10.1.7 (Operations Chapter No. 3 - Emergency
Operations). This capability shall enable Generation Licensees to restart their facilities without an
incoming supply from the EAPP Interconnected Transmission System. EAPP Sub-Committees on Planning
and Operations in consultation with TSOs shall nominate Black Start Generating Units at a number of
strategic locations across the Region. The requirement for a Black Start Capability shall be incorporated
into the Connection Agreement by the relevant TSO.
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Black Start facilities shall be routinely tested by the Generation Licensee to ensure satisfactory operation.
The TSO shall have the right to require the Generation Licensee to demonstrate the Black Start Capability.

6.1.9 Technical Requirements for the Interconnected Parties

Protection measures are required to be taken by EAPP and TSOs to isolate a National System or part of
such system from the EAPP Interconnected Transmission System in case of uncleared faults or the
malfunctioning of Plant or Apparatus which could lead to a System Emergency condition.

Each TSO shall make the necessary arrangements to disconnect its National System from the EAPP
Interconnected Transmission System under the circumstances stated below.

6.1.9.1 Area Separation by Frequency Deviation

The cross-border connections to Neighbouring Systems shall be tripped when frequency measured at the
border falls below 48.75 Hz for more than thirty (30) seconds.

6.1.9.2 Area Separation by Abnormal Transient Conditions

The cross-border connections to Neighbouring Systems shall be tripped when an Out of Step pole slipping
condition or when sustained inter-area oscillations with amplitudes exceeding an agreed limit are
observed.

6.1.9.3 Area Separation by Transmission Line Overloading

The cross-border connections to Neighbouring Systems shall be tripped when overloading of the
connections occurs. The overload values for the connections shall be agreed between the respective TSOs
and EAPP Sub-Committee on Operations.

6.1.10 Ancillary Services

The CC contains requirements for the minimum capability for certain Ancillary Services as set out in further
detail in Chapter 16 (ISBC No. 3 -Ancillary Services). These Ancillary Services are required in order to
maintain the EAPP Interconnected Transmission System in a safe, secure and reliable operating state.

In the case of Generating Units these Ancillary Services include Primary and Secondary Response, voltage
and load flow control and Black Start Capability. TSOs may enter into Ancillary Services Agreements with
Generation Licensees for the provision of these capabilities. The Ancillary Services agreements may also
contain commercial arrangements in relation to the provision of these capabilities or of more enhanced
capabilities. Tertiary Reserve of a Generating Unit (fast start hydro and gas turbine Generating Units and
steam turbine Generating Units on hot-standby) is an Ancillary Service that is being delivered when a
Generating Unit is able to start up and synchronise or change its loading within the timescales specified
by the TSO.

For transmission facilities the Ancillary Services provision is related to voltage control equipment such as
shunt capacitors, flow control devices such as Phase Shifting Transformers and to special control systems
such as RAS. The provision of such Ancillary Services would be subject to an agreement between the
transmission provider and the TSO.

6.1.11 Technical Criteria for Communications Equipment
6.1.11.1 Criteria

The Control Centre of each TSO shall be equipped with adequate and reliable telecommunication facilities
internally and with the Control Centres of other TSOs and the EAPP Coordination Centre to ensure the
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exchange of information necessary to maintain the security and reliability of the EAPP Interconnected
Transmission System. Redundant facilities using alternate routes and different transmission media shall
be provided. Each TSO is responsible for building, operating and maintaining that part of the
telecommunications network located within its National System and shall bear all costs associated with
the investment, operation, maintenance, and improvement.

Each TSO shall take appropriate measures to protect the telecommunications network against risks
related to the disruption of operation, data corruption or disclosure of confidential information.

6.1.11.2 Telecommunication System

Dedicated telecommunication channels shall be provided between a Control Centre and the Control
Centre of each Neighbouring System. All dedicated telecommunication channels shall not require
intermediate switching to establish communication.

Alternate and physically independent telecommunication channels shall be provided for emergency use
to back up the circuits used for critical data and voice communications.
Telecommunication Availability

The reliability calculation is based on the Meant Time Between Failure (MTBF) and the Mean Time to
Repair (MTTR), as MTBF/(MTBF+MTTR) of each component between two gateways including the backup
links. The target availability is 99.8%.

Restoration services on critical telecommunications channels shall be available twenty-four (24) hours per
day, every day of the year. Each Control Centre operator should be able to take control of any
telecommunication channel for its own use when necessary.

Reliability of Telecommunications Facilities

Vital telecommunications facilities shall be managed tested and actively monitored. Special attention
shall be given to back up and emergency telecommunications facilities and equipment not used for
routine communications.

Telecommunication Performance

Under normal conditions, the transmission delay, for a given data volume of mutually agreed real-time
data exchange, between gateways should not exceed two (2) seconds. The system shall have sufficient
bandwidth for a given data volume to meet the required performance. A speed of at least two (2) Mbps
is recommended for the interconnected telecommunication channels and a minimum speed of sixty-four
(64) kbps is required. A lower speed than two (2) Mbps shall only be used as an interim solution.

Global Positioning System

All SCADA systems shall be synchronised to the GPS for accurate time keeping.

Expansions of Telecommunications Services

Expansions and modifications to the telecommunications network and minimum technical standard of
components shall be agreed by the EAPP Steering Committee.

6.1.11.3 Standards
The following Standards shall be used for telecommunications services:
(a) The Wide Area Network (WAN) shall be based on TCP/IP protocol;
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(b) Communication between Control Centres shall be harmonised and based on ICCP protocol or as
agreed between TSOs and EAPP CC;

(c) Tele-control real-time information shall be based on /EC 870-6 TASE.2 protocol;

(d) Non real-time services such as file transfer for exchange of transmission schedules, network model,
planning data or statistics shall be based on the FTP protocol;

(e) E-mail for special applications shall be based on SMTP.

6.1.11.4 Voice Recorder

A recording system shall ensure permanent recording of all telephone conversations between the TSO
Control Centres and the EAPP Coordination Centre and shall be located in the Control Centres and in the
EAPP Coordination Centre.

The recording system shall be capable of playing back directly up to one (1) month telephone conversations.
Archival storage shall be done on CDs or DVDs or any appropriate medium. Archives shall be stored for
at least one (1) year.

6.1.12 Regional System Monitoring

Monitoring equipment shall be provided on the EAPP Interconnected Transmission System to enable the
EAPP Coordination Centre and individual TSOs to monitor the EAPP Interconnected Transmission System
operation and dynamic performance.

Additionally, the TSO shall be required to monitor Governor selection mode, and AVR selection mode for
all power generation plants (with total plant capacity above 30 MW) connected to the national grid as
indicated in Table 6-5 below.

Table 6-5 below sets out the minimum telemetered data required by EAPP CC.

Table 6-5: EAPP CC Minimum Requirements for Telemetering

Telemetering

. Telemetered Status Indicators
Required

Type of Connection

Interconnected Transmission System MW, Mvar, kV, pf All circuit breakers on Interconnected

Node MWh, Mvarh, Amps | Transmission System

Generating Units connected directly to MW, Mvar, kV, pf Generating Unit main circuit breakers
Interconnected Transmission System MWh, Mvarh

Generating Unit > 30 MW not directly | MW, Mvar, kV, pf Generating Unit main circuit breakers
connected to Interconnected

Transmission System

The EAPP Coordination Centre shall define any further system parameters it requires to monitor.

6.1.13 Maintenance Standards

All TSO’s and User's Plant and Apparatus connected to or forming part of the EAPP Interconnected
Transmission System shall be maintained adequately for the purpose for which itis intended and to ensure
that it does not pose a threat to the safety of any person or other system facilities. The EAPP Independent
Regulatory Board through the national Regulatory Body shall have the right to access and inspect the test
results and maintenance records relating to such Plant and Apparatus at any time.
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TSOs and Users shall ensure that Plant and Apparatus, including protection systems, are tested and
maintained and remain rated for the duty required. TSOs shall ensure that a copy of the Annual
Transmission System Capability Statement including the update of system fault levels is made available.

6.2 KENYA NATIONAL TRANSMISSION GRID CODE REQUIREMENTS

6.2.1 Connection Conditions

This section defines acceptable requirements for Generating Plant connections. Note that some of the
sections below refer to the acronym GCR (Generating Plant Connection Requirements) for brevity and
later reference.

Compliance with the GCR shall be read in conjunction with the Generating Plant characteristics and sizes
as specified in Tables 6-6 and Table 6-7 in Section 6.3 of this chapter, which summarise requirements for
Generating Plant connections.

The organisation(s) responsible for the planning and development of the KNTS shall offer to connect and,
subject to the signing of the necessary agreements, make available a Connection Point to any requesting
Generation Licensee.

For new units, special consideration shall be given to the impact of the risks on future operating costs, e.g.
for Ancillary Services. The TNSP shall quantify these expected costs. The special consideration may
include obtaining Authority approval for including these costs in the Tariff base or obligating the
Generation Licensee to purchase reserves.

6.2.2 Protection

A Generating Plant, unit step-up transformer, unit auxiliary transformer, associated busbar ducts and
switchgear shall be equipped with well-maintained protection functions, in line with international best
practices, to rapidly disconnect appropriate plant sections should a fault occur within the relevant
protection zones whose impactmay reflect into the KNTS.

The following protection functions shall be provided as defined to protect the KNTS.

6.2.2.1 Backup Impedance

An impedance facility with an appropriate reach shall be used. This shall operate for phase faults in the
unit, in the HV yard or in the adjacent KNTS lines, with a suitable delay, for cases when the corresponding
main protection fails to operate. The impedance facility shall have fuse fail interlocking.

6.2.2.2 Loss of Field

All Generating Plants shall be fitted with a loss of field facility that matches the system requirements. The
type of facility to be implemented shall be agreed with the organisation(s) responsible for the planning
and development of the KNTS.

6.2.2.3 Trip to House Load

This protection shall operate in the event of a complete loss of load. For example, if all the feeder breakers
open at a Generating Plant, power flow into the system is cut off and the Generating Plant will accelerate.
At 50.5 Hz the over-frequency facility shall pick up to start the house loading process. At this stage the
HV breakers will still be closed. There will be power swings between the units and as soon as a unit has a
reverse power condition the protection shall open the generator scnchronising breaker. The units shall
island feeding their own auxiliaries. When system conditions have been restored then the islanded units
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can be resynchronised to the system. This shall be applicable for units which take longer than one (1) hour
to be restored back to service following a system outage.

6.2.2.4 Unit Transformer HV Back-up Earth Fault Protection

This is an inverse definite minimum time facility that shall monitor the current in the unit transformer
neutral. It can detect faults in the transformer HV side or in the adjacent network. The back-up earth
fault facility shall trip the HV circuit-breaker.

6.2.2.5 HV Circuit Breaker Pole Discrepancy Protection

The pole discrepancy protection shall cover the cases where one or two poles of a circuit breaker fail to
operate after a trip or close signal.

6.2.2.6 Generatorlnadvertent Energisation

This protection shall be installed in the HV yard substation or in the generator protection panels. If this
protection is installed in the generator protection panels then the DC supply for this protection and that
used for the circuit-breaker closing circuit shall be the same. This protection safeguards the Generating
Plant against an unintended connection to the KNTS (back energisation) when at standstill or at low speed.

6.2.2.7 Protection Setting Management and Additional Requirements

In addition, should system conditions dictate, other protection requirements shall be determined by the
TNSP in consultation with the Generation Licensee and these should be provided and maintained by the
relevant Generation Licensee at its own cost.

Required HV breaker tripping, fault clearance times, including breaker operating times depend on system
conditions and shall be defined by the organisation(s) responsible for the planning and development of
the KNTS. Guidelines for primary protection operating times are:

(a) 80 ms where the Connection Point is 330kV or above

(b) 80 ms where the Connection Point is 220 kV

(c) 100 ms where the Connection Point is 132 kV and below

Further downstream breaker tripping (away from the system), fault clearing times, including breaker
operating time, shall not exceed the following:

(a) 120 ms plus additional 30 ms for DC offset decay or
(b) 100 ms plus additional 40 ms for DC offset decay.

Where system conditions dictate, these times may be reduced. Where so designed, earth fault clearing
times for high resistance earthed systems may exceed the above tripping times.

All protection interfaces with the organisation(s) responsible for the planning and development of the
KNTS shall be coordinated between the Users.

The settings of all the protection tripping functions on the unit protection system of a unit, relevant to
KNTS performance and as agreed with each Generation Licensee in writing, shall be co-ordinated with the
transmission protection settings. These settings shall be agreed between the organisation(s) responsible
for the planning and development of the KNTS and each Generation Licensee, and shall be documented
and maintained by the Generation Licensee, with the reference copy, which reflects the actual plant status
at all times, held by the organisation(s) responsible for the planning and development of the KNTS. The
Generation Licensee shall control all other copies.

For system abnormal conditions, a unit is to be disconnected from the KNTS in response to conditions at
the Connection Point, only when the system conditions are outside the plant capability where damage will
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occur. Protection setting documents shall illustrate plant capabilities and the relevant protection
operations.

Any work on the protection circuits interfacing with transmission protection systems (e.g. bus zone) must
be communicated to the SO before commencing the works. This includes work done during a unit Outage.

6.2.3  Ability of Units to Island

Every unit that does not have Black Start capability of less than one hour without power from the KNTS
shall be capable of unit islanding.

6.2.4 Multiple Unit Tripping (MUT) Risks

A Generating Plant and its units shall be designed, maintained and operated to minimise the risk of more
than one unit being tripped from one common cause within a short time.

6.2.5 Restart after Generating Plant Black-out
6.2.5.1 Thermal Generating Plants other than Gas Turbines

A Generating Plant is to be capable of being restarted and synchronised to the KNTS following restoration
of external auxiliary AC supply without unreasonable delay resulting directly from the loss of external
auxiliary AC supply.

For the purposes of this subsection, examples of unreasonable delay in the restart of a Generating Plant
are:

(a) Restart of the first unit that takes longer than 4 hours after restart initiation
(b) Restart of the second unit that takes longer than 2 hours after the synchronising of the first unit.

(c) Restarting of all other units that take longer than 1 hour each after the synchronising of the second
unit.

(d) Delays not inherent in the design of the relevant start up facilities and which could reasonably be
minimised by the relevant Generation Licensee

(e) The start-up facilities for a new unit not being designed to minimise start up time delays for the unit
following loss of external auxiliary AC supplies for two hours or less.
6.2.5.2 Geothermal Generating Plants

A Generating Plant is to be capable of being restarted and synchronised to the KNTS following restoration
of external auxiliary AC supply without unreasonable delay resulting directly from the loss of external
auxiliary AC supply.

For the purposes of this subsection, examples of unreasonable delay in the restart of a Generating Plant
are:

(a) Restart of the first unit that takes longer than 6 hours after restart initiation
(b) Restart of the second unit that takes longer than 4 hours after the synchronising of the first unit.

(c) Restarting of all other units that take longer than 4 hour each after the synchronising of the second
unit.

(d) Delays not inherent in the design of the relevant start up facilities and which could reasonably be
minimised by the relevant Generation Licensee

(e) The start-up facilities for a new unit not being designed to minimise start up time delays for the unit
following loss of external auxiliary AC supplies for two hours or less.
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6.2.5.3 Hydro and Gas Turbines

A Generating Plant is to be capable of being restarted and synchronised to the KNTS following restoration
of external auxiliary AC supply without unreasonable delay resulting directly from the loss of external
auxiliary AC supply.
For the purposes of this subsection, examples of unreasonable delay in the restart of a Generating Plant
are:
(a) Restart of the first unit that takes longer than 30 minutes after restart initiation
(b) Restarting of all other units that take longer than 30 minutes each after the synchronising of the
first unit.
(c) Delays not inherent in the design of the relevant start up facilities and which could reasonably be
minimised by the relevant Generation Licensee and

(d) The start-up facilities for a new unit not being designed to minimise start up time delays for the unit
following loss of external auxiliary AC supplies for 30 minutes or less.

6.2.6 On-load Tap Changing for Generating Plant Step-up Transformers

All Generating Plant step-up transformers shall have on-load tap changing with remote control capability.
The range and mode of control shall be agreed between the organisation(s) responsible for the planning,
development, and operation of the KNTS and the Generation Licensee.

6.2.7 Emergency Unit Capabilities

All Generation Licensees shall specify their units’ capabilities for providing emergency support under
abnormal power system conditions, as described in Chapter 10 (Operation Chapter No. 3 -Emergency
Operation).

6.2.8 Facility for Independent Generating Plant Action

Frequency control under system island conditions shall revert to the Generating Plants as the last resort,
and units and associated plant shall be equipped to handle such situations. The required control range is
from 49 to 51 Hz.

6.2.9 Automatic Under-Frequency Starting

It may be agreed with the SO that a Generating Plant that is capable of automatically starting within 10
minutes shall have automatic under-frequency starting. This starting shall be initiated by frequency-level
facilities with settings in the range 49Hz to 50Hz as specified by the SO.

6.2.10 Testing and Compliance Monitoring

(a) A Generation Licensee shall keep records relating to the compliance by each of its units with each
section of this chapter applicable to that unit, setting out such Information that the SO reasonably
requires for assessing power system performance (including actual unit performance during
abnormal conditions).

(b) Within one (1) month after the end of June and December, a Generation Licensee shall review, and
confirm to the SO, compliance by each of that Generation Licensee’s units with every GCR during
the past six (6) month period.

(c) A Generation Licensee shall conduct tests or studies to demonstrate each unit at the Generating
Plant complies with each of the requirements of this code. Tests shall be carried out on new units,
after every Outage where the integrity of any GCR may have been compromised, to demonstrate
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the compliance of the unit with the relevant GCR(s). The Generation Licensee shall continuously
monitor its compliance with all the connection conditions of the KNTGC.

(d) Each Generation Licensee shall submit to the SO a detailed test procedure, emphasising system
impact, for each relevant part of this chapter prior to every test.

(e) If a Generation Licensee determines, from tests or otherwise, that one of its Generating Plants is
not complying with one or more sections of this chapter, then the Generation Licensee shall:

(i) Promptly notify the SOof that fact;

(ii) Promptly advise the SO of the remedial steps it proposes to take to ensure that the relevant
Generating Plant (as applicable) can comply with this chapter and the proposed timetable for
implementing those steps;

(iii) Diligently take such remedial action as will ensure that the relevant Generating Plant (as
applicable) can comply with this chapter. The Generation Licensee shall regularly report in
writing to the SO on its progress in implementing the remedial action;

(iv) After taking remedial action as described above, demonstrate to the reasonable satisfaction
of the SO that the relevant Generating Plant (as applicable) is then complying with this chapter.

6.2.11 Non-compliance Suspected by the SO

(a) If at any time the SO believes that a Generating Plant is not complying with this chapter, the SO
must notify the relevant Generation Licensee of such non-compliance specifying the chapter section
concerned and the basis for the SO’s belief.

(b) If the relevant Generation Licensee believes that the Generating Plant is complying with the chapter,
then the SO and the Generation Licensee must promptly meet to resolve their difference.

(c) Any dispute shall be refererred in accordance to chapter 3 of the KNTGC.
6.2.12 Unit Modification

6.2.12.1 Modification Proposals

(a) If a Generation Licensee proposes to change or modify any of its units in a manner that could
reasonably be expected to either adversely affect that unit's ability to comply with this chapter, or
changes the performance, information supplied, settings, etc, then that Generation Licensee shall
submit a proposal notice to the TNSP which shall:

(i) Contain detailed plans of the proposed change or modification;

(ii) State when the Generation Licensee intends to make the proposed change or modification;
and

(iii) Set out the proposed tests to confirm that the relevant unit as changed or modified operates
in the manner contemplated in the proposal, can comply with this chapter.

(b) If the TNSP disagrees with the proposal submitted, it may notify the relevant Generation Licensee,
and the TNSP and the relevant Generation Licensee shall promptly meet and discuss the matter in
good faith in an endeavour to resolve the disagreement.

(c) Where the modification results to a change of license conditions, then generation licensee shall apply
for an amendment/new license to the Authority.

6.2.12.2 Implementing Modifications

(a) The Generation Licensee shall ensure that an approved change or modification to a unit or to a
subsystem of a unit is implemented in accordance with the relevant proposal approved by the TNSP
and Authority (where applicable).
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(b) The Generation Licensee shall notify the TNSP promptly after an approved change or modification to
a unit has been implemented.

6.2.12.3 Testing of Modifications

(a) The Generation Licensee shall confirm that a change or modification to any of its units as described
above conforms to the relevant proposal by conducting the relevant tests, in relation to the
connection conditions, promptly after the proposal has been implemented.

(b) Within twenty (20) business days after any such test has been conducted, the relevant Generation
Licensee shall provide the SO with a report in relation to that test (including test results of that test,
where appropriate).

6.2.13 Equipment Requirements

Where the Generation Licensee needs to install equipment that connects directly with equipment of the
organisation(s) responsible for the planning and development of the KNTS, for example in the high
voltage yard of the organisation(s) responsible for the planning and development of the KNTS, such
equipment shall adhere to the design requirements of the organisation(s) responsible for the planning
and development of the KNTS as set out in this chapter.

6.3  GENERATING PLANT CONNECTION REQUIREMENTS
Table 6-6: Summary of the Requirements Applicable to Specific Classes of Units Other than Hydro

Units other than Hydro (MVA rating)

Grid Code Requirement

20 to 100 100 to 200 200 to 300 300 - 800

Depends on
System Yes Yes Yes Yes
Requirements

GCR1 Plant availability -

GCR2 Plant reliability - Depe;:;t(;n Sys Yes Yes Yes Yes

GCR3 Protection

- Backup Impedance Yes Yes Yes Yes Yes Yes
- Loss of Field ’ Depends on Sys Yes Yes Yes Yes
Reqts
L Depends on Sys Depends on
Pole Slipping Reqts Sys Reqts Yes Yes Yes
Depends
. D d
- Trip to House Load - - Sepse':e stzn on Sys Yes Yes
¥ q Reqts

- TRFR k h

Gen backup eart Yes Yes Yes Yes Yes Yes
fault
- HV Breaker Fail Yes Yes Yes Yes Yes Yes
- HV Breaker Pole Yes Yes Yes Yes Yes Yes
Disagreement
- Unit Switch-onto- Depends on Sys
standstill Protection ) Reqts ves Yes ves Yes
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Units other than Hydro (MVA rating)

<20 20 to 100 100 to 200 200 to 300 | 300 - 800

Grid Code Requirement

- Main Protection only Yes Yes - - -
- Main Protection Depends on
(monitored) or main and - - Sys Reqts - -
backup Depends
on Sys
- Main and Backup Reqts Depends
Protection (both - - - on Sys Yes
monitored) Reqts
- Depends on
GCR4 Ability To Island - - Yes Yes Yes
Sys Reqts
GCRS Exut.atlon system Yes Yes Yes Yes Yes Yes
requirements
Depends
- Power System Stabiliser - - Depends on on Sys Yes Yes
Sys Reqts
Reqts
- Limiters - Depends on Sys Yes Yes Yes Yes
Reqts
GCR6 Reactive Capabilities PSP || SRR ESS Yes Yes Yes Yes
Sys Reqts Reqts
Depends on Svs If the total station output is greater than | If more than
GCR7 Multiple Unit tripping - P Reqts ¥ the single largest contingency as defined 1 unit at
q for instantaneous reserve station
Depends
GCR8 Governing on Sys Yes Yes Yes Yes Yes
Reqts
i i If more than
Restart after Station Depends on Sys If the' total station output 's greater 'Fhan
GCR9 - the single largest contingency as defined 1 unit at
Blackout Reqts .
for instantaneous reserve station
GCR10 | Black Starting - If agreed If agreed If agreed If agreed If agreed
External Supply Depends If more than If the total station output is greater than | |f more than
GCR11 | Disturbance Withstand on Sys . ) the single largest contingency as defined 1 unit at
: 5 unit at station : .
Capacity Reqts for instantaneous reserve station
On load tap Changer for Depends
GCR12 | generating Unit step up on Sys Yes Yes Yes Yes Yes
transformers Reqts
Depends Depends on Sys
GCR13 | Emergency unit capabilities on Sys P t Yes Yes Yes Yes
Reqts
Reqts
GCR14 Indepen.dent acthn for ) _ Depends on Yes Yes Yes
control in system island Sys Reqts
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Units other than Hydro (MVA rating)

<20 20 to 100 100 to 200 200 to 300 | 300 - 800

Grid Code Requirement

GCR15

Visibility to the SO’s
SCADA system before
hot commissioning and
during operations

Yes

Yes

Yes

Yes

Yes

Yes

Table 6-7: Summary of the Requirements Applicable to Specific Classes of Hydro Units

Grid Code Requirement

20 to 100 100 to 200 | 200 to 300 300 - 800

Hydro Units (MVA rating)

GCR1 Plant availability - Depends on Yes Yes Yes Yes
Sys Reqts
R Depends on
GCR2 Plant reliability - Yes Yes Yes Yes
Sys Reqts
Protection
- Backup Impedance Yes Yes Yes Yes Yes Yes
- Loss of Field Depends on Yes Yes Yes Yes
Sys Reqts
Depends
. D d
- Pole Slipping - epends on on Sys Yes Yes Yes
Sys Reqts
Reqts
Depends Depends
- Trip to House Load - - on Sys on Sys Yes Yes
Reqts Reqts
GCR3 - Gen TRFR backup earth fault Yes Yes Yes Yes Yes Yes
- HV Breaker Fail Yes Yes Yes Yes Yes Yes
- HV Breaker Pole Disagreement Yes Yes Yes Yes Yes Yes
- Unit Swltch-onto-standstlll i Depends on Yes Yes Yes Yes
Protection Sys Reqts
- Main Protection only Yes Yes Depends - - -
- Main Protection (monitored) or ) ] on Sys ] )
main and backup Reqts Depends
on Sys D d
- Main and Backup Protection Reqts epends
. - - - on Sys Yes
(both monitored)
Reqts
GCR4 Ability To Island - - - - - -
Excitation system requirements Yes Yes Yes Yes Yes Yes
GCR5 Depends Depends
- Power System Stabiliser - - on Sys on Sys Yes Yes
Reqts Reqts
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Grid Code Requirement

Hydro Units (MVA rating)

20 to 100 100 to 200 | 200to 300 | 300 -800

- Limiters - Depends on -Yes Yes Yes Yes
Sys Reqts
GCR6 Reactive Capabilities DEFERERED || PEEEEER Yes Yes Yes Yes
Sys Reqts Sys Reqts
If the total station output is greater If more than
. e Depends on . . .
GCR7 Multiple Unit tripping - than the single largest contingency as 1 unit at
Sys Reqts ) . .
defined for instantaneous reserve station
. Depends on
GCR8 Governing Yes Yes Yes Yes Yes
Sys Reqts
If the total station output is greater If more than
. Depends on . .
GCR9 Restart after Station Blackout - Svs Reqts than the single largest contingency as 1 unit at
ys Req defined for instantaneous reserve station
GCR10 | Black Startin - If agreed If agreed If agreed GCR10 Black
g g g g Starting
If more i i If more than
External Supply Disturbance Depends than If the totgl station output |.s greater
GCR11 Withstand Capacit on Sys . than the single largest contingency as 1 unit at
pacity Reqts 5 unl.t at defined for instantaneous reserve station
station
On load tap
On load tap Changer for Depends Changer for
GCR12 | generating Unit on Sys Yes Yes Yes GCR12 generating
step up transformers Reqts Unit step up
transformers
. . Depends on | Depends on
GCR13 | Emergency unit capabilities Sys Reqts Sys Reqts Yes Yes Yes Yes
GCR14 !ndepende.znt action for control ) ) Depends on Yes Yes Yes
in system island Sys Reqts
Visibility to the SO’s SCADA
system before hot
GCR15 [ commissioning and during Yes Yes Yes Yes Yes Yes
operations
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7 RENEWABLE POWER PLANTS

This chapter contains requirements specific to both the EAPP IC and the KNTGC. If in any instance there
is a difference in requirements, the more stringent requirement shall hold.

7.1 EAPP IC REQUIREMENTS

7.1.1 Introduction

EAPP IC requirements for RPP primarily address wind and solar resources.

7.1.2  Technical Requirements for Wind and Solar Generating Plants

The requirements for Generating Plants set out in Section 6.1.8 in Chapter 6 (Connections) refer to
synchronous units. Wind Turbine Generating Plants and Solar Power Generating Plants do not have the
same characteristics as synchronous Generating Plants and alternative provisions are required. This
section sets out the specific requirements for controllable Wind Turbine Generating Plants and Solar
Power Generating Plants.

7.1.2.1 Fault Ride-through Requirements

A controllable Wind Turbine/Solar Power Generating Plant shall remain connected to the EAPP
Interconnected Transmission System for Voltage Dips on any or all phases, where the system phase
voltage measured at the HV terminals of the connection transformer remains above a level to be defined
by the TSO and specified in the Connection Agreement.

In addition to remaining connected to the EAPP Interconnected Transmission System, the controllable
Wind Turbine/Solar Power Generating Plant shall have the technical capability to provide the following
functions:

(a) Duringa Voltage Dip the controllable Wind Turbine/Solar Power Generating Plant shall provide Active
Power in proportion to retained voltage and maximise reactive current to the EAPP Interconnected
Transmission System without exceeding its declared limits. The maximisation of reactive current
shall continue for at least 600 ms or until the voltage recovers to within the normal operational range
of the EAPP Interconnected Transmission System whichever is the sooner;

(b) The controllable Wind Turbine/Solar Power Generating Plant shall provide at least 90% of its
maximum available Active Power as quickly as possible and in any event within one (1) second of the
voltage recovering to the normal operating range.

7.1.3 Power System Frequency Ranges

As displayed in Figure 7-1, the controllable Wind Turbine/Solar Power Generating Plant shall have the
capability to:
(a) Operate continuously at normal rated output at frequencies in the range 49.5 Hz to 50.5 Hz;
(b) Remain connected to the EAPP Interconnected Transmission System at frequencies within the
range 49.0 Hz to 51.0 Hz for a duration of 60 minutes;
(c) Remain connected to the EAPP Interconnected Transmission System at frequencies within the
range 47.0 Hz to 47.5 Hz for a duration of 20 seconds each time that the frequency is below 47.5
Hz, and
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(d) Remain connected to the EAPP Interconnected Transmission System during rate of change of
frequency of values up to and including 0.5 Hz per second.

Figure7-1: Frequency Ranges for Remaining Connected

: Remain connected to EAPP system at frequency between 47.0- 47.5 Hz for up to 20 seconds each
ll time freqed?.5 He

Remain connected to EAPP system for frequencles
(45.0 - 51.0) Hz for a duration of 60 minutes

Operate continually
a normal output
(49.5-50.5) Hz

Remain connected to the EAPP Interconnected Transmission System dwring rate of change of
frequency of values up to and including 0.5 Hz per second

47 475 48 85 49 495 90 %05 51 515
Frequency in Hz

7.1.3.1 Active Power Control

The Wind Turbine/Solar Power Generating Plant control system shall be capable of operating the
Generating Plant at a reduced level if the Active Power output has been restricted by the TSO. The Wind
Turbine/Solar Power Generating Plant control system shall be capable of receiving an on-line Active Power
Control Set-point sent by the TSO and shall commence implementation of the Set-point within 10 seconds
of receipt of the signal from the TSO. The rate of change of output to achieve the Active Power Control
Set-point should be no less than the maximum ramp rate settings of the Wind Turbine/Solar Power
Generating Plant control system, as advised by the TSO.

7.1.3.2 Frequency Response

The frequency response system of Wind Turbine/Solar Power Generating Plants shall have the capabilities
set out in the power frequency response curve agreed with the TSO.

7.1.3.3 Ramp Rates

The Wind Turbine/Solar Power Generating Plant control system shall be capable of controlling the ramp
rate of its Active Power output with a maximum MW per minute ramp rate set by the TSO. There shall be
two maximum ramp rate settings. The first ramp rate setting shall apply to the MW per minute ramp rate
averaged over one (1) minute. The second ramp rate setting shall apply to the MW per minute ramp rate
averaged over ten (10) minutes. These ramp rate settings shall be applicable for all ranges of operation
including start up, normal operation and shut down.
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The power output of Solar Power Generating Plants has to be reduced in steps of 10% per minute, under
any operating condition and from any working point to a maximum power value (target value) which could
correspond also to 100% power reduction, without disconnection of the Generating Plant from the
network.

It is recognised that falling wind speed or frequency response may cause either of the maximum ramp
rate settings to be exceeded.

It shall be possible to vary each of these two maximum ramp rate settings independently over a range
between one (1) and thirty (30) MW per minute. The Wind Turbine Generating Plant control system shall
have the capability to set the ramp rate in MW per minute averaged over both one (1) and ten (10)
minutes.

The Wind Turbine/Solar Power Generating Plant operator and the TSO shall agree a procedure for setting
and changing the ramp rate control.

7.2 KENYA NATIONAL TRANSMISSION GRID CODE REQUIREMENTS

This section addresses KNTGC requirements for Variable Renewable Power Plants including wind and
solar. The Connections - Variable Renewable Power Plant (VRPP) Chapter has been developed to address
particular issues with variable wind and solar power plants.

The VRPP Chapter sets out the requirements for variable VRPPs so that they will be able to contribute to
the stability of the Kenya National Transmission System.

7.2.1 Objective

The primary objective of this VRPP Chapter is to specify minimum grid connection technical and design
requirements for variable VRPPs connected to or seeking connection to the Kenya National Transmission
System.

7.2.2 Scope

The requirements in the VRPP Chapter shall apply to all VRPPs with a design capacity of 10 MVA or larger
connected or seeking connection to the Kenya National Transmission System, the SO, and prospective
electrical Transmission Network Service Providers.

This VRPP Chapter shall, at minimum, apply to the following VRPP technologies:
(a) Wind
(b) Solar Photovoltaic

7.2.3 Technical Requirements

7.2.3.1 Fault Ride-through Requirements for VRPPs

Fault ride-through refers to the ability of a Generating Plant to remain connected during a system voltage
disturbance.

The EAPP IC requirements specified under Section 7.1.2 shall apply to all VRPPs in the KNTS.

Four main characteristics typically provide the requirements for RPPs in the event of a voltage
disturbance:
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(a) Conditions for which the VRPP Generating Plant must remain connected
(b) Active Power provision during fault
(c) Voltage support requirements during the disturbance
(d) Restoration of Active Power after the fault has been cleared
Each is discussed in more detail below.
An VRPP shall remain connected to the Kenya National Transmission System for voltage disturbances on

any or all phases, where the system phase voltage measured at the HV terminals of the connection
transformer remains above a specified level for a specified length of time.

The “remain connected” requirements during fault take the form of a voltage vs. time profile which
dictates the level of voltage drop or increase that VRPPs must be capable of withstanding along with the
time for which the voltage drop or increase should be endured.

Figure 7-2 shows the combinations of voltages and time that the RPP shall be able to endure.

Figure7-2: Voltage Must Remain Connected Area

Must Remain Connected Area
is Between Upper and Lower Bounds

v 14
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(i) Area A shows that the VRPP shall be able to operate continuously between 0.9 p.u. and 1.1 p.u
after any single Contingency. In Area A the RPP shall stay connected to the network and uphold
normal production.

(ii) Area B is the area between the Lower Bound and the bottom of the continuous operating range,
at 0.9 p.u. In Area B the RPP shall stay connected to the network. Figure 7-2 shows that the RPP
shall be able to withstand voltage drops to zero, measured at the Connection Point, for a minimum
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period of 0.15 seconds without disconnecting. Less severe voltage drops increase the length of
time that must be endured. Just below 0.85 p.u. the voltage drop shall be endured for nearly two
seconds. At 0.85 p.u. the voltage drop shall be endured a minimum of three seconds.

(iii)Area D is the area between the Upper Bound and the top of the continuous operating range, at
1.1 p.u. In Area D the VRPP shall stay connected to the network. Figure 7-2 shows that the RPP
shall be able to withstand voltage increases to 1.2 p.u. for at least two seconds.

(iv)Area Cis the area outside the Lower Bound and below the continuous operating range, at 0.9 p.u.
In Area C, disconnecting the VRPP is allowed.

(v) Area E is the area above the Upper Bound and above the continuous operating range, at 1.1 p.u.
In Area E disconnecting the VRPP is allowed.

7.2.3.2 Active Power Provision during Fault

During a Voltage Dip the controllable VRPP shall provide Active Power in proportion to retained voltage
and maximise reactive current to the Kenya National Transmission System without exceeding its declared
limits.

7.2.3.3 Reactive Current Flows during Fault

The maximisation of reactive current during a fault shall continue for at least 600 ms or until the voltage
recovers to within the normal operational range of the Kenya National Transmission System, whichever is
the sooner.

7.2.3.4 Active Power Recovery after Fault

The controllable RPP shall provide at least 90% of its maximum available Active Power as quickly as
possible and in any event within one second of the voltage recovering to the normal operating range.

7.2.3.5 Power System Remain Connected Frequency Ranges

Frequency is the one parameter common to all members of a synchronous electric power system, and an
accepted indicator of that system’s ability to balance resources and demand as well as to manage
disturbances. This requires that VRPPs remain connected beyond the frequency range associated with
normal operation.

(a) Under normal operation, the frequency of the Kenya National Transmission System shall be
nominally 50 Hz, shall be controlled between 49.50 Hz and 50.50 Hz (+1%), and shall be capable of
continuous operation.

(b) Increasingly severe system disturbances require progressively wider frequency bands and reduce
the time required to operate within the specified frequency range:

(i) Forafrequency band of 49.00-51.00 Hz (+2%) an RPP shall be capable of operating for at least
60 minutes.

(i) For afrequency band of 48.00-51.50 Hz (-4% to + 3%) an RPP shall be capable of operating for
at least 30 minutes.

(iii) For a frequency band of 47.50-51.50 Hz (-5% to +3%) an RPP shall be capable of operating for
at least 3 minutes.

(iv) Under extreme system operation or fault conditions, an RPP shall be capable of operating at
frequencies above 51.50 Hz for at least 20 seconds.

(v) For frequencies below 47.00 Hz, an RPP shall be capable of operating for at least 200 ms.
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(vi) For frequencies above 52.00 Hz, an RPP must disconnect as indicated in Table 7-1.
(c) VRPPs shall remain connected during rate of change of frequency of values up to and including
1.0 Hz per second.

Table7-1: Frequency Limits in the Kenya National Transmission System

Frequency Limits ‘ Duration
49.50 Hz to 50.50 Hz Continuous operation (normal)
49.00 Hz to 51.00 Hz For duration of at least 60 minutes
48.00 Hz to 51.50 Hz For duration of at least 30 minutes
47.50 Hz to 51.50 Hz For duration of at least 3 minutes
<47.50 Hz or >51.50 Hz For duration of at least 20 seconds
<47.00 Hz for more than 0.2 sec May disconnect
>52.00 for more than 4 sec Must disconnect

7.2.3.6 Active Power Control
Active Power Control requirements shall be consistent with the EAPP IC requirements in Section 7.1.2.

The RPP control system shall be capable of operating the RPP at a reduced level if the Active Power output
has been restricted by the SO. The RPP control system shall be capable of receiving an on-line Active
Power Control Set-point sent by the SO and shall commence implementation of the set-point within 10
seconds of receipt of the signal from the SO. The rate of change of output to achieve the Active Power
Control Set-point should be no less than the maximum ramp rate settings of the RPP control system, as
advised by the SO.

7.2.3.7 Safety Standards

Safety equipment for wind and solar Generating Plants shall include:
(a) Manual disconnect switches;
(b) Earthing systems; and
(c) Shutoff devices.

IEC 61400-24:2010 shall be followed for earthing of wind turbine generators. IEC 61730 shall be followed
for PV systems.

7.2.4 Frequency Response

Frequency response can be achieved through decreasing RPP power output when frequency exceeds the
upper bound of a specified acceptable frequency range, and by increasing RPP power output when
frequency falls below the lower bound of the specified range. Thus an RPP must operate at a level below
its instantaneous available capacity, if it is to provide both upward and downward frequency regulation
capability.

The frequency response system of RPPs shall have the capabilities set out in the power frequency
response curve agreed with the SO.
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It is usually economically beneficial for RPPs to operate at their instantaneous available capacity. If
they operate below their instantaneous available capacity, wind, photovoltaic, and run-of-river hydro
Plants lose some of the energy they could have captured. The same is true for other types of RPP
which may lack energy storage facilities. This may be a factor in reaching agreement with the SO on
the power frequency curve. However, RPPs shall operate below their instantaneous available capacity
when instructed to do so by the SO.

7.2.5 Ramp Rates
Ramp Rate requirements shall be consistent with the EAPP IC requirements in Section 7.1.2.

The VRPP control system shall be capable of controlling the ramp rate of its Active Power output with a
maximum MW per minute ramp rate set by the SO. There shall be two maximum ramp rate settings. The
first ramp rate setting shall apply to the MW ramp rate averaged over one (1) minute. The second ramp rate
setting shall apply to the MW per minute ramp rate averaged over ten (10) minutes. These ramp rate
settings shall be applicable for all ranges of operation including start up, normal operation and shut down.
It is recognised that falling wind speed, rapidly changing cloud conditions, or frequency response may
cause either of the maximum ramp rate settings to be exceeded.

It shall be possible to vary each of these two maximum ramp rate settings independently over a range
between one (1) and thirty (30) MW per minute. The RPP control system shall have the capability to set
the ramp rate in MW per minute averaged over both one (1) and ten (10) minutes.

The VRPP operator and the SO shall agree a procedure for setting and changing the ramp rate control.

7.2.6 Reactive Power Capability

The Reactive Power capability of a VRPP shall be available within the parameters presented in Table 7-2.

Table7-2: Reactive Power Capability

Reactive PowerRange Equivalent Full
Voltage, p.u.
(p-u. of full output) Load Power Factor
0.20to0 0.80 -0.33t0 0.33 -0.95 to 0.95
0.80to 1.10 -0.228 t0 0.228 -0.975 to 0.975

7.2.7 Rate of Change of Frequency Range

The requirements of Chapter 5 (Planning) for remaining connected during a frequency disturbance apply
when the rate of change of frequency is within certain limits. Outside these limits, the unit is not obliged
to remain connected. VRPPs shall remain connected to the Kenya National Transmission System during
rate of change of frequency of values up to and including 1.0 Hz per second.

7.2.8 Voltage and Frequency for Synchronisation

VRPPs shall only be allowed to connect to the Kenya National Transmission System, at the earliest, 3 seconds
after the voltage at the Connection Point is within £5% around the nominal voltage, and the frequency in
the Kenya National Transmission System is within the range of 49.0 Hz and 50.2 Hz, or otherwise as agreed
with the SO.
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7.2.9 Active Power Control for Wind Generating Plants

The Wind Turbine Generating Plant shall stay connected to the Kenya National Transmission System at
average wind speeds below a predefined cut-out wind speed. The cut-out wind speed shall as a minimum
be 25m/s, based on the wind speed measured as an average value over a 10-minute period. To prevent
instability in the Kenya National Transmission System, the wind power Plant shall be equipped with an
automatic downward regulation function making it possible to avoid a temporary interruption of the
Active Power production at wind speeds close to the cut-out windspeed.

It shall be possible to continuously downward regulate the Active Power supplied by the VRPP to an
arbitrary value in the interval from 100% to at least 40% of the rated power. When downward regulation
is performed, the shutting-down of individual Wind Turbine Generating Plant units is allowed so that the
load characteristic is followed as well as possible.

Downward regulation shall be performed as continuous or discrete regulation. Discrete regulation shall
have a step size of maximum 25% of the rated power within the area between the slanted lines shown in
Figure 7-3 lllustrative High Wind Downward Regulation Chart. When downward regulation is being
performed, the shutting down of individual Wind Turbine Generating Plant units is allowed. The
downward regulation band shall be agreed with the SO upon Commissioning of the Wind Turbine
Generating Plant.

Figure7-3: lllustrative High Wind Downward Regulation Chart
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7.2.10 System Reserve Requirements

Increasing penetration of wind and photovoltaic generation, and to a limited extent other VRPPs, can
increase the need for various kinds of reserves. The variability of their output requires higher levels of
both planning and operating reserves to offset the greater chance of being or going off-line when needed.
They also contribute little or no inertia to the system, increasing the need for frequency regulation, which
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may lead to a need for higher levels of Regulating and Spinning Reserve. These factors shall be taken into
account in establishing both planning and operating reserve requirements.

7.2.11 Renewable Power Plant Hourly MW Production Forecast

Each VRPP shall have the capability to produce and submit to the SO the day-ahead and week-ahead
hourly MW production. The forecasts shall be provided by each VRPP by 1400 Hr on a daily basis for the
following seven (7) days for each half-hour time period, by means of an electronic interface in accordance
with the reasonable requirements of the SO’s data system.
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8  OPERATIONS CODE NO. 1 — OPERATIONAL PLANNING

This chapter contains requirements specific to both the EAPP IC and the KNTGC. If in any instance there
is a difference in requirements, the more stringent requirement shall hold.

8.1 EAPP IC REQUIREMENTS

8.1.1 Introduction

To gain maximum benefit from the EAPP Interconnected Transmission System, Outage requirements for
generation and transmission facilities and other factors likely to affect the operation of the system shall
be coordinated between TSOs and EAPP CC for a period of three (3) years ahead down to real-time. In
formulating Outage placement proposals account shall be taken, where appropriate, of any commercial
agreements entered into which impose constraints on Outage duration and or placement.

In accordance with the terms of the Planning Chapter of the EAPP IC, the TSOs and the EAPP Sub-
Committee on Planning are required to produce a Power Balance Statement and a Transmission System
Capability Statement on an annual basis for the succeeding ten (10) years. The Transmission System
Capability Statement forms the basis for individual Users of National Systems to determine the potential
for power transfers within the EAPP Interconnected Transmission System.

Operations Code No. 1 (OC 1) sets out a refinement of the planning process to take account of the
following:

(a) Outage requirements for generation and transmission facilities whether for construction,
maintenance or operational tests or System Tests;

(b) Changes in the characteristics of generation or transmission facilities;
(c) Changes in demand estimates;

(d) Changes in Generating Unit availability caused by breakdown, fuel shortage or hydrological
conditions;

(e) Current and forecast weather conditions;
(f) Anticipated commercial energy flows across the EAPP Interconnected Transmission System, and
(g) Other information supplied by TSOs or Users.
The outcome of the Operational Planning process will be a definition of the Power Balance and
Transmission System Capability over various time scales.
TSOs are responsible for liaison with the Users connected to their National Systems in respect of the
Operational Planning process.

8.1.2 Objective
OC1 specifies:

(a) The requirements for the exchange of information across the TSO-EAPP interfaces throughout the
Operational Planning process, from Outage requirements identified up to three (3) years ahead for
complex schemes and EAPP Interconnected Transmission and National Systems reinforcement to
hand over of the Operational Plan into the Control Phase;

(b) The Operational Planning procedure including information required and a typical timetable for the
coordination of Planned Outage requirements for Generating Units and transmission facilities
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including protection and associated communication channels that may have an effect on the
operation of the EAPP Interconnected Transmission System, and

(c) The coordination of Outages to minimise as far as possible the number and effect of constraints on
the EAPP Interconnected Transmission System.

8.1.3 Scope

OC1 applies to TSOs and to EAPP CC. It should be noted that certain information and data may be required
from individual Users and also from External Systems. It is the responsibility of individual TSOs to ensure
such information and data is updated and made available.

8.1.4 Planning Cycle
The phases of the Operational Planning process are as follows:
(a) The Operational Planning Phase covering planning of the EAPP Interconnected Transmission System
for the succeeding three (3) years;

(b) The Programming Phase covering planning for the operation of the EAPP Interconnected
Transmission System for the period of one (1) to eight (8) weeks ahead; and

(c) The Control Phase involving immediate Operational Planning for the day-ahead.

8.1.5 Outage Planning Process

There are four main inputs to be considered in carrying out the Outage planning process:

8.1.5.1 Demand Forecast

By the end of October each year, TSOs shall provide the EAPP CC with the projected maximum and
minimum demands on their National Systems for the three (3) years ahead on a monthly basis. The
demand forecast shall be specified for each substation of the EAPP Interconnected Transmission System
within each National System.

By 1000 Hr each Friday, TSOs shall provide the EAPP CC with hourly demand forecasts for the following
eight (8) weeks on each node of the EAPP Interconnected Transmission System. The demand forecasts
shall include Active and Reactive Power requirements for each sub-station that is part of the EAPP
Interconnected Transmission System.

The EAPP demand forecast shall normally be based on the aggregate of individual TSO forecasts.
Nevertheless, the EAPP CC may carry out its own forecast using its own criteria if it has doubts on the
validity of the individual TSO forecasts. If in the event there are significant differences between the
aggregated TSO forecasts and the EAPP forecast, the EAPP CC shall prepare a report on the reasons for
any discrepancies for presentation to the EAPP Sub-Committee on Operations to determine the matter.

TSOs shall provide the EAPP CC with estimates of the load which could be disconnected if required. Details
shall be given of the load shedding blocks and procedures required to implement load shedding in
accordance with OC 5 as in Chapter 12 (Operations Code No. 5 - Demand Control). Details shall also be
provided of the Automatic Load Shedding Scheme installed in the TSO’s National System.

8.1.5.2 Generating Unit Outages

Generating Unit Outages shall be planned such that any Outage shall not jeopardise the security of
operation of the EAPP Interconnected Transmission System. Particular attention is required for large
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Generating Units and those having a major impact on the Reactive Power requirements of the EAPP
Interconnected Transmission System.
By the end of October in each calendar year, TSOs will provide the EAPP CC with:
(a) Draft Provisional Generating Unit Outage Programme for Years 2 and 3 for its centrally despatched
Generating Units;

(b) Final Generating Unit Outage Programme for Year 1 for its centrally dispatched Generating Units.
Between October and December of each calendar year, EAPP CC will consider the implications of the draft
Provisional Generating Unit Outage Programmes submitted on the Operating Margin and the security of
operation of the EAPP Interconnected Transmission System and request modifications if necessary. The
Final Generating Unit Outage Programmes for Years 1, 2 and 3 shall be published on the EAPP Website at
the end of December each year.

8.1.5.3 Transmission Outages

The planning of transmission Outages is dependent on the schedule of Generating Unit Outages and on
the contracted energy transfers between Control Areas. TSOs shall plan transmission Outages required
in Years 2 and 3 as a result of construction or refurbishment works. It is not anticipated that any detail of
Maintenance Outages on the EAPP Interconnected Transmission System will be available 2 or 3 years
ahead.

The planning of transmission system Outages in Years 0 and 1 ahead will, in addition, take into account
Outages required as a result of maintenance and or operational or SystemTests.

8.1.5.4 Net Transmission Capability
Certain Users may have pre-emptive rights over the use of Transmission System Capability.

This may occur where the User concerned has provided generation or transmission facilities as a
consequence of a bilateral agreement. The TSO shall notify the EAPP CC of the existence and extent of
such agreements for Operational Planning purposes.

In carrying out Operational Planning the capacity rights shall be taken into account in the placement of
generation or transmission Outages. However, the security of the EAPP Interconnected Transmission
System shall be the overriding consideration.

The method of calculation of the Net Transmission Capability is set out in Section 14.1.3, Determination
of Transmission Capability.

8.1.6 Outage Planning Philosophy

Transmission system Outages and Generating Unit Outages shall be coordinated so that, in general,
Generating Unit Outages shall take precedence over transmission system Outages.

The EAPP CC and each TSO shall seek to resolve any Outage placement conflicts through collaboration
with each other, any relevant Users and External Systems.

The philosophy of Outage co-ordination associated with the EAPP Interconnected Transmission System
shall ensure that:

(a) Maintenance and construction Outage programmes of transmission Plant and Apparatus are co-
ordinated to minimise the loss of Transmission System Capability;
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(b) Planned Outages of system voltage regulation equipment, such as Automatic Voltage Regulators,
synchronous compensators, shunt and series capacitors and reactors, shall be coordinated as
required between TSOs by EAPP CC;

(c) Unplanned Outages associated with transmission Plant and Apparatus are completed so as to
restore normal operating conditions as quickly as possible. In the case of Unplanned Outages, TSOs
shall consider the possibility of undertaking maintenance work during the Unplanned Outage such
as to minimise subsequent Outage requirements or improve EAPP Interconnected Transmission
System reliability;

(d) Information is exchanged identifying maintenance work which has or could have a direct impact on
the operation or transfer capability of the EAPP Interconnected Transmission System;

(e) Risks of Trip of transmission elements and Generating Units are to be planned according to the
same rules as for Outages, and

(f) Routine maintenance of metering, telemetering, control equipment and associated communication
channels shall be coordinated between TSOs and EAPP CC.

8.1.7 Data Requirements

The provision of a uniform data base of the EAPP Interconnected Transmission System and forecasts for
interchange scheduling will allow each TSO, EAPP Sub-Committee on Operations and EAPP CC to perform
power system studies for the simulation of:
(a) The effects of Generating Unit Outages on power flows, both on National Systems and on the EAPP
Interconnected Transmission System, and

(b) Load flows associated with the Outage of lines or other elements of the EAPP Interconnected
Transmission System, taking into consideration the influence of Neighbouring and External Systems.

8.1.8 Operating Planning Phase

The Operational Planning Phase is concerned with the planning of generation and transmission Outages
on the EAPP Interconnected Transmission System for the succeeding three (3) years.

By the end of October in each year, each TSO shall prepare a draft Maintenance Plan covering the period
up to three (3) years ahead for discussion with EAPP CC and otherTSOs. TSOs shall notify each User of
those aspects of the draft Maintenance Plan which may operationally affect such User including, in
particular, proposed start dates and end dates of relevant EAPP Interconnected Transmission System
Outages. The TSO shall indicate to a Generation Licensee where a need may exist to impose restrictions
on the operation of Generating Units to allow the security of the EAPP Interconnected Transmission
System to be maintained.

The development of the draft Maintenance Plan is an iterative process requiring frequent EAPP CC and
TSO liaison. Each TSO shall review the draft Maintenance Plan on an ongoing basis and provide EAPP CC
with Outage change requests as they become known to that TSO, taking account of known or advised
User Outages.

By the end of December in each year, the draft Maintenance Plan will be confirmed and will become the
Annual Maintenance Plan for the immediate year ahead (Year 1).
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8.1.9 Programming Phase

During the Programming Phase, TSOs and the EAPP CC shall refine, optimise, and update the Annual
Maintenance Plan to accommodate essential changes, additional work and previously unconfirmed
Outages, taking into account transmission and generation profile changes.

In the Programming Phase, Operational Planning is carried out on a rolling eight (8) week cycle. Each
Friday TSOs shall update the Annual Maintenance Plan for the following eight (8) week period beginning
at 0001 Hr on the following Monday.

The Outage Plan for the eight (8) week period ahead will determine the transmission constraints which
impact on the Transmission System Capability. Agreed final Outages, as published in the Annual
Maintenance Plan, are only to be amended if a changed requirement is brought about by an unplanned
event on the EAPP Interconnected Transmission System.

Users shall give as much notice as reasonably practicable of any Outages affecting the EAPP
Interconnected Transmission System. Any short notice Outage on the EAPP Interconnected Transmission
System which could not be planned with ten (10) days’ notice is considered to be an Unplanned Outage.
A Planned Outage is an Outage for which at least ten (10) days’ notice has been given.

Any variation in the planned return to service date or Outage start and completion times shall be brought
to the notice of any other TSO involved and the EAPP CC immediately it is foreseen. The matter will be
discussed between the respective TSOs and the EAPP CC in order to agree a new return to service date
and or Outage start and finish times.

Where a TSO or the EAPP CCis obliged to cancel a Planned Outage in order to safe guard the operation of
the EAPP Interconnected Transmission System, the Outage will be re-planned so as to minimise any
adverse impact on either the User or TSO concerned.

8.1.10 Control Phase

Each day at 1500 Hr, EAPP CC and TSOs shall issue the final Operational Plan for use in real-time. This
Operational Plan will cover the 24-hour period commencing at 0001 Hr onthe following day. In the case
of the Operational Plan issued on a Friday, the Plan will cover the three (3) days commencing at 0001 Hr
on the Saturday. To minimise disruption to the existing programme and resources Outage changes in this
period shall be limited to those deemed essential.

The Operational Plan shall contain details of any additional security studies, temporary protection settings
and changes to operational arrangements to facilitate an Outage and agreements for operational actions
including emergency return to service time, demand and Generating Unit inter-trip requirements and
demand transfers. Any resource requirement for local switching shall be confirmed between relevant
TSOs.

The Operational Plan will contain details of all Outages of Generating Units and transmission facilities,
details of anticipated transfers, transmission constraints, Contingency plans and any other relevant
information.

8.1.11 Records
TSOs and EAPP CC shall keep records of:

(a) The availability of Generating Units and transmission facilities;
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(b) The duration and reasons for unavailability, whether planned or unplanned;
(c) The changes requested for planned Outages in the Operational Planning process, and
(d) The cost of any constraint imposed by unavailability.

These records shall be made available to the EAPP Steering Committee and to the Independent Regulatory
Board upon request.

8.2 KENYA NATIONAL TRANSMISSION GRID CODE REQUIREMENTS

8.2.1 Introduction

The SO and TNSPs shall use the following guidelines in developing procedures for their operations
planning, wherever applicable.

8.2.2 Operating Procedures

(a) The SO and TNSPs shall develop and maintain operating procedures for the safe operating of the
Kenya National Transmission System (KNTS), and for assets connected to the KNTS. These operating
procedures shall be adhered to by Users when operating equipment on the KNTS or connected to
the KNTS.

(b) Each User shall be responsible for their own safety rules and procedures. The SO and TNSPs shall
coordinate to ensure the compatibility with regard to the safety rules and procedures of all Users.

(c) In case of any equipment fault impacting the KNTS, Users must report such faults to the SO
immediately, or in the shortest possible time. Details of such faults should be reported as soon as
possible, but no later than fourteen (14) days for the purpose of post-fault analysis in order to
determine causes and remedial action plans. Details regarding the fault shall include such
information as: (1) date, time, and location of fault; (2) cause of fault; (3) switching operation(s); (4)
injuries/damages; (5) interruptions and duration of interruptions; and (6) any other information, as
appropriate. The SO shall record and maintain all relevant information pertaining to all faults on
the KNTS.

(d) The EAPP operational agreements shall apply in the case of operational liaison with all international
power systems connected to the KNTS.

8.2.3 Operational Liaison, Permission for Synchronisation
(a) The SO shall sanction the switching, including shutting down and synchronising, of units and
changing over of auxiliaries on all units.
(b) If any User experiences an emergency, the other Users shall assist to an extent as may be necessary
to ensure that it does not jeopardise the operation of the networks/plant.
(c) A User shall enter into an operating agreement with the SO and the TNSPs if it is physically possible
to transfer load or embedded Generating Plants from one point of supply to another by performing

switching operations on his network. This operating agreement shall cover at least the operational
communication and notice period requirements and switching procedures for such load transfers.

8.2.4 Safety Coordination

TNSPs shall authorise only competent and authorised staff to carry out any work such as network
switching on the transmission grid and at the Connection Point for Generating Plants and non-embedded
Customers. TNSPs shall be the custodian of safety procedures and documents used when working on
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plant and/or equipment on the transmission grid and at all points of connection with the Users. TNSPs
shall not impose these safety requirements for work outside the KNTS and beyond the points of
connection. TNSPs and Customers both shall maintain clearly written switching logs in chronological order
for all switching operations and document messages relating to safety co-ordinations. Repository of the
switching logs and safety documents are maintained by the SO.

A list of authorised personnel for transmission grid and for Users at points of connection with names,
designations, and telephone numbers shall be made available to the SO and the KNTS Users. The list must
be updated and re-circulated as and when there is any change of information.

(a) The designated and authorised person shall ensure that adequate safety precautions are established
and maintained when any work is done on plant and equipment. To ensure safety to commence
work, the following steps shall be verified:

(i) Source of power removed

(ii) Device physically disconnected from source of power with a caution notice attached to it
(iii) Safety testing completed satisfactorily

(iv) Proper connection to the earth ensured

(v) Safety documents issued

(vi) The equipment shall only be considered suitable for return to service when all safety
documents have been cleared and isolation points normalised.

(b) In the event of an accident during work on the KNTS or at points of connection, the following steps
shall be taken:

(i)  Stop work and attend to the injured if any;
(i)  Notify designated authorised person for decision on whether work should continue or not;
(iii) Designated authorised person notifies the SO;

(iv) Designated authorised person produces a preliminary report and notifies the TNSP and the
SO.

(v)  TNSP shall notify the Authority within 48 hours ;

(vi) The TNSP constitutes a committee for further investigation;

(vii) The TNSP produces a detailed accident report and shares with the Authority;
(viii) The SO circulates report internally and to key people in the Users systems.

(c) Authorised switching personnel for TNSPs shall have to be recertified every 3 years through
simulating training/testing provided by the SO.

8.2.5 Communication

8.2.5.1 Safety Conditions

To achieve a high degree of service reliability, the SO shall ensure adequate and reliable communications
with the Users. Communication regarding safety coordination shall be made via normal operational
channels. Additionally, the SO and Users shall share official business contact telephone numbers at which
operational personnel can be reached to be used for operational purposes, if required. The SO shall
ensure proper recording and monitoring of all operational lines for future replay in case of any disputes
or incident investigation.
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8.2.5.2 Outage Conditions
The SO shall monitor and/or determine system conditions from time to time, and communicate these, or
changes from a previous determination, to all Users.
The TNSP shall be responsible for providing Users with operational information including planned and
forced Outages as agreed upon with the SO. Any changes or modifications to the existing transmission
network and/or information regarding network condition that is likely to impact the short and long-term
operation of the Users shall be communicated in a timely manner. Planned Outage shall be deferred
under the following circumstances:

(a) Grid disturbances

(b) System isolation

(c) Partial blackout on the KNTS

(d) Upon request by the User or TNSP.

(e) Any other event that may have an adverse impact on the system.
Generation Licensees shall provide the SO:

(a) A 52-weeks-ahead Outage plan per Generating Plant, showing Planned Outage and return dates

and other known generation constraints, updated weekly by 1500 Hr every Monday (or first
working day of the week).

(b) An annual maintenance/Outage plan per Generating Plant, looking five (5) years ahead, showing
the same information as above and issued by 31°*December of each year.

(c) A monthly variance report, explaining the differences between the above two plans.
The SO shall coordinate network Outages affecting unit output with related unit Outages to the maximum
possible extent.
The objectives to be used by the SO in maintenance coordination are:

(a) Maintaining adequate reserve levels at all times;

(b) Ensuring reliability where transmission constraints exist;

(c) Maintaining acceptable and consistent real-time technical risk levels
The application for an equipment Outage, complete with duration of the Outage, work details, extent of
isolation, switching programme and personnel to be involved, shall be made by the User to theSO in a
timely matter, but not later than seven (7) days prior to the due date of intended Outage. The SO shall
evaluate the request as per the established approval procedure for Outages. The information regarding
the Outage request shall be communicated back to the requester through established channels/modes of
communication. Approved Outages shall be entered into the appropriate log as an official record of
planned system Outages. Applicants shall be notified via established channels of communication
concerning the approval, rejection, or deferment of Outage applications.

The SO shall also report daily demands, energies, losses, interruptions, etc. to Users and archive the
information. The historical information shall be available to all Users on request.
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8.2.6 Logs

An operational message, instruction or a report sent/received on email, radio, telephone, cell phone or
carrier by the SO, TNSPs, or Generation Licensees shall be logged with all the necessary details, as listed
below:

(a) Name of the station information is sent to/received from.
(b) Exact time information was sent/received.

(c) Name of the person sending/receiving the information.
(d) Exact time of completion of carrying out the instruction.

(e) The name of the operator, the date and time and serial number.

8.2.7 Operational Planning

If a daily generation dispatch needs to be developed, it shall be done following the procedure guidelines
shown below:

A dispatch form is created by the SO with the date/time of the dispatch and is archived. Expected half-
hourly country demand is estimated using historical demands for the particular day. Available Generating
Plants are scheduled in half hour increments to meet forecast demand based hydro energy targets,
spinning reserve and other Ancillary Service system security and merit order requirements. The
generation schedules is evaluated to determine if country demand, Spinning Reserve and other Ancillary
Service system security needs, main hydro target and merit order requirements have been met.

If the requirements have not been met, the system shall be re-dispatched until requirements have been
met. The SO shall log the dispatch form, and customised copies of the dispatch forms shall be sent to
relevant recipients.

8.2.8 Generation System Data Requirement

Generation outputs and equipment loadings shall be recorded on half hourly basis as per requirements in
power purchase agreements (PPA). Generation Licensees’ fuel data and energy Meter readings shall be
taken after every midnight. Machines loading/shutdown, trip or output limitations data/reports shall be
done immediately after information is received at the SO. Data recording and reporting shall be done
following the guidelines below:

(a) Meterreading of appropriate data (including plant loading/voltage levels, fuel storage, etc.) is taken
in the field at pre-determined intervals of time, and logged.

(b) Data is then validated at the Generating Plant for accuracy/metering errors, and corrected. The
field readings of half hourly data shall be passed to the SO at appropriate intervals of time. Plant
shut down, operational limitations and other constraints are reported to the SO along with the
Meter readings, and appropriately logged.

(c) For hydrology data, dam levels received from hydro stations shall be recorded on hourly basis or
appropriate intervals.

(d) For Generating Plant output/equipment loading data, half hourly outputs and relevant equipment
loadings shall be logged.
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(e) For Generating Plant loading/shutdown time data, the generating plant loading/shutdown times
shall be logged.

(f) For system voltages, half hourly readings of system voltages from SCADA mimic display shall be
taken and logged.

(g) For Generating Plant capacity availability data, half hourly capacity availability for Generating Plants
shall be logged.

(h) For midnight energy Meter readings for Generating Plants, end of day Energy Meter readings shall
be logged every midnight.

(i) For fuel stock for Generating Plants, end of day fuel stocks for diesel plants shall be logged.
Generating Plants shall pass the fuel stocks to the SO after every midnight.

(j) For Generating Plant Outage/Capacity reports, details of Outages or operation limitations shall be
logged. Report forms shall be filled whenever a machine trips, is shut down on emergency or it has
operational limitations.

(k) The SO shall check to confirm that data received is correct and has been entered correctly in the
log sheets.

(I) Required corrections in data entries shall be made.

(m) If no corrections are required, reports shall be processed and an accurate and complete daily
analysis report prepared, archived, and printed.

8.2.9 Transmission System Data Requirement

The capability of transmission system components for both normal and emergency conditions shall be
established by technical studies and operating experience. System operation shall be co-ordinated among
systems and control areas (national/regional). This includes coordination of equipment Outages, voltage
levels, MW and Mvar flow monitoring and switching that affects two or more systems of transmission
components. When line loading, equipment loading or voltage levels deviate from normal operating limits
or are expected to exceed emergency limits following a Contingency, and if reliability of the bulk power
supply is threatened, the SO shall take immediate steps to relieve the conditions. These steps include
notifying other systems (international/regional), adjusting Generation, changing Scheduling between
control areas, initiating load relief measures, and taking such other action as may be required. Refer to
Chapter 10 (Operations Chapter No. 3 - Emergency Operations) for more details.
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9  OPERATIONS CODE NO. 2 — OPERATIONAL SECURITY

This chapter contains requirements specific to both the EAPP IC and the KNTGC If in any instance there is
a difference in requirements, the more stringent requirement shall hold.

9.1 EAPPIC REQUIREMENTS

9.1.1 Introduction

Operations Code No. 2 (OC 2) is concerned with security aspects in the Operational Planning and real-
time operation of the EAPP Interconnected Transmission System and does not deal with long-term
planning for which reference should be made to Chapter 5 (Planning). OC2 is not concerned with the
commercial aspects of system operation.
System security and reliability are primary goals of the operation of the EAPP Interconnected Transmission
System. Each TSO is responsible for the operation of its National System but the interrelationship between
that system and the EAPP Interconnected Transmission System requires coordination by the EAPP CC at
regional level.
Pending full interconnection between all countries of EAPP, the EAPP Interconnected Transmission System
shall be operated in a number of Control Areas. A Control Area comprises various National Systems or
parts of National Systems capable of regulating its Generating Units in order to meet its constantly
changing demand and to maintain its interchange schedule with other systems or Control Areas and
contributing its frequency bias obligation to the interconnection. Each Control Area shall have one of the
TSOs designated as Control Area Operator. The designation of the Control Area Operator shall be agreed
with the TSOs concerned and with the EAPP CC.
The Control Area Operator shall ensure that within its Control Area sufficient reserves of ge