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1 GENERAL

This preface to the NEPCO Transmission Grid Code (Transmission Code) is provided for
users and prospective users for information only and does not constitute part of the
Transmission Code.

The Transmission Code is designed to facilitate the safe, economic, equitable and efficient
planning, development, operation, and maintenance of the interconnected transmission
system in the Hashemite Kingdom of Jordan for the benefit of all consumers in Jordan. It
contains the rules and procedure for the total power system in Jordan including the power
stations and the operation of the interconnectors to neighbouring utilities external to Jordan.
It covers the transmission network operated by NEPCO and, in specific contexts, the user
networks connected to this transmission network including the distribution networks.

In preparing the Transmission Code, NEPCO has taken into account the requirements of
open system access. In addition, by establishing the single buyer as an entity (which is a
business activity within NEPCO having a distinct existence) then as well as ensuring
compliance with electricity sector law, NEPCO has allowed for such future changes as the
minister and/or the ERC may require in terms of an open market. Under the present
arrangements it is anticipated that the single buyer, whilst retaining the responsibility for
international natural gas purchases, will become the electricity market operator at such time
as the electricity market becomes an open market.

2 PURPOSE

The Transmission Code is produced by NEPCO to enable it to meet its transmission licence
conditions and to maintain the integrity and security of the transmission system. Compliance
with the Transmission Code is mandatory for all users of the transmission network.

The Transmission Code makes known the rules and procedures for the use of the
transmission network and for connection to this network, along with the rules and
procedures for the operation of the transmission system. In this respect, it seeks to avoid
undue discrimination between users within the same user category.

3 SCOPE

The Transmission Code sets out the rules and procedure, which cover all users directly
connected to the transmission network in Jordan and those users that require wheeling
across this network. It details the rules and procedures governing NEPCO's relationship
with the different categories of user. The Transmission Code also specifies time critical
procedures for both planning and operational purposes and covers both normal and
exceptional circumstances.

The Transmission Code also covers:

e The requirements with regard to the medium term development and operational
planning of the transmission system including generation capacity planning.

e Technical standards relating to plant and apparatus.
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e The connection of user plant and apparatus at a new connection point.

e The modification of user plant and apparatus at an existing connection point.

4 KEY ENTITIES

4.1 NEPCO

NEPCO owns, operates, maintains and develops the transmission network. It is also
responsible for the retail supply business in respect of principal consumers connected to its
network. In the Transmission Code, as many of the procedures involved are time critical,
references are made to key functions within NEPCO, which align with the relevant licence
provisions of the General Electricity Law. This is to ensure that all users of the transmission
network can write to that entity within NEPCO to exchange information. It also places the
responsibility on NEPCO to ensure that these communications are promptly routed within
the organisation to the entity to which they are addressed. These entities are clearly defined
in the glossary and definitions section of the Transmission Code. These entities are
established in accordance with the General Electricity Law and are illustrated in Figure 1
below.

NEPCO
A A
Transmission System Trading (Single Buyer NZ{\?VZSrEE::S{::e
Operator (TSO) or Market Operator) Provider

Figure 1: NEPCO Entities

To assist the user of the Transmission Code these entities’ are now described in more detail.

41.1 Transmission System Operator (TSO)

The TSO entity in NEPCO is responsible for the overall security and reliability of the
transmission system;

(a) by coordinating the efficient and safe operation of the transmission system
amongst all users; and

(b) by liasing with the TNSP and single buyer.

The TSO is also responsible, in liaison with the single buyer, for generation scheduling &
dispatch in accordance with the Transmission Code.
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The main operational point of contact for users with the TSO is through the national control
centre (NCC).

41.2 Single Buyer

The single buyer entity in NEPCO is responsible for generation capacity planning based on
an ERC approved planning criteria and the procuring of new power purchase agreements
(PPAS) following the approval of the ERC and the ministry. In addition, it is responsible for
the monitoring of existing PPAs and has the right to audit the scheduling, dispatch and
operational planning of the transmission system operator (TSO) to ensure the equitable
operation of the PPAs.

Furthermore, the single buyer in addition to its responsibility for purchasing wholesale
energy from generation licensees, it also acts as a gas shipper, responsible for the purchase
of all natural gas from Egypt for use in the power stations located in Jordan. As a gas
shipper the single buyer is responsible for making contract nominations in accordance with
its gas sales agreement and consequently requires accurate information from users and
power producers in order to ensure it meets its contractual obligations.

The single buyer entity is also responsible for interconnector trading and prepares, then
submits the requirement for energy trading with all interconnected parties including Egypt
and Syria.

As well as being in accordance with the General Electricity Law this is subject to the
requirements of the bulk supply licence.

At present, the single buyer entity is also responsible for the supply of wholesale energy to
principal consumers and to the distribution network service providers.

4.1.3 Transmission Network Service Provider (TNSP)

The TNSP entity is responsible for the development and maintenance of the transmission
network. It is also responsible for those switching operations on the transmission network, in
coordination with the TSO, which are required in order for it to perform its development and
maintenance functions.

In addition, the TNSP network planner is responsible for master plan studies of the
transmission network.

The TNSP is also required to provide non-discriminatory access to the users of the
transmission network.

4.2 POWER PRODUCERS

In the Transmission Code, power producers are those parties with generating units
connected to the transmission network.

At present, there are broadly four categories of power producers:

e CEGCO is the entity that owns and operates the majority of the power stations in
the Kingdom that are subject to central dispatch.
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« Independent Power Producers (IPPs) are those licensed entities independent of
CEGCO and the Government of Jordan, that own and operate power stations
that are subject to central dispatch.

e Principal consumers with self-generation connected to the transmission network
not subject to central dispatch.

 Power stations with embedded generation, being generation connected to the
distribution networks, that are not subject to central dispatch.

4.3 DISTRIBUTION NETWORK SERVICE PROVIDER (DNSP)

Each DNSP is responsible for the planning, development, operation and maintenance of its
distribution network and the retail supply of electricity in its prescribed area.

4.4 PRINCIPAL CONSUMERS

This is any consumer that is directly connected to the transmission network.

4.5 RETAIL SUPPLIERS

In accordance with the General Electricity Law, a distribution licensee for a specified area is
the sole retail supply licensee in accordance with its retail supply licence. At present, the
retail supply function is carried out by the company to whose network a consumer is
connected. For distribution network connected consumers, the supply function is carried out
by the DNSP’s in their respective areas. For the principal consumers, retail supply is
performed by NEPCO'’s single buyer entity.

4.6 INTERCONNECTED PARTIES

The commercial provisions relating to the connection and operation of an interconnector
(being an external connection to NEPCOQO's transmission network) are set out in the relevant
interconnector agreements between NEPCO and the relevant interconnected party.

The Transmission Code contains the operational rules and procedures that the transmission
system operator (TSO) and interconnected parties will be required to follow to ensure that
the security of the Jordanian transmission system is maintained whilst complying with the
interconnector agreement.

For the avoidance of doubt, the overriding duty of the TSO is to protect the integrity of the
Jordanian power system. Where this integrity is threatened by for example the instability of
an interconnector, or excessive reactive or active power flows, or rapid changes in frequency
in the interconnected parties power system, then the TSO is required to take such
reasonable actions as a prudent utility operator would be expected to take. Such actions are
required by the Transmission Code to be drilled using a simulator from time to time, in order
that NCC staff are familiar with the actions they are required to take.

Thus, a key requirement for the handling of interconnector operations is to have operational

coordination meetings with the interconnected party’s system operator and to drill the
procedures to be followed under different credible operational scenarios.
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5 SECTIONS CONTAINED IN THE TRANSMISSION CODE

The Transmission Code is divided into a number of specific sections for the convenience of
the reader. Each section specifies the user groups that the section apples to. The sections
contained in the Transmission Code are now summarised.

5.1 GLOSSARY AND DEFINITIONS
This section contains all the glossary and definitions used within the Transmission Code.

For clarity, different parts of the overall ‘Transmission System’ are referred to by different
names. The term ‘Transmission System’ means the NEPCO ‘Transmission Network’ and
the power producer’s power stations directly connected to the ‘Transmission System’, with
their associated generation circuit HV network (even if these are privately owned by a power
producer).

The term ‘Transmission Network’ itself broadly comprises all objects, other than power
stations, that can be grouped into transmission ‘circuits’ or transmission ‘substations’ and
provides the electrical highway required to transport energy from the power stations to the
wholesale bulk supply points. Circuits are overhead lines and/or underground cable feeders,
operating at transmission voltages. These are normally linked to and feed into or are
themselves fed from transmission substations. The substations and switching stations can
connect these circuits together and also control them.

The term ‘Transmission Network’ could also refer to a part of the Transmission System that
is the responsibility of the NEPCO Network Planner. The term could also refer to a network,
which is not part of the Transmission System, such as an interconnected parties’ network.

Since the power stations and user equipment ‘embedded’ in the distribution network can
affect the Transmission System, the term ‘Power System’ is used to cover both the
Transmission System and the distribution systems.

5.2 GENERAL CONDITIONS

The general conditions deals with those aspects of the Transmission Code not covered in
other sections, including the resolution of disputes and the revision of the Transmission
Code through a review panel.

5.3 PLANNING CODE

The planning code deals with issues relating to the medium term development and
expansion of generation capacity and the transmission network through the annual
transmission and generation master plans.

Furthermore, it provides for the procedures involved for existing or new users intending to

connect to the transmission network and the data to be provided to the TNSP network
planner in order for the planner to assess the application.
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5.4 CONNECTION CONDITIONS

The connection conditions specify the minimum technical, design and certain operational
criteria that must be complied with by directly connected users.

5.5 OPERATING CODES

The operating codes comprise a number of sections, which govern the way in which the
transmission system’s operation is planned, programmed, notified, scheduled and then run
in real time. This sequence starts with the forecasting of demand for the year ahead, in
accordance with OC1l. With the receipt of demand forecasts from users, the TSO
coordinates requests for outages and matches these against forecast demand to produce
the "Annual Maintenance Plan", under OC2.

In producing the Annual Maintenance Plan (of planned outages), the TSO also applies the
generation reserve standards of OC3 and the demand control methods of OC4. Information
is communicated and operations are coordinated in accordance with OC5 and the
occurrence of significant incidents reported in accordance with OCB6.

Where the transmission system experiences a failure in the control of system frequency or
nodal voltage, which results in separation of the transmission system components and/or
widespread load shedding, then restoration to normal operation is covered by OC?7.

Any work to be carried out at a connection point is covered by the safety coordination
procedures detailed under OC8. These permit users including the DNSPs and power
producers, to operate using their own company’s safety rules and provide a set of rules and
procedures to accommodate any differences between these company rules and the TNSP's.

Where a new connection point is to be constructed or changes are to be made to an existing
connection point, then the numbering and naming of the equipment is covered by OC9.

Monitoring and investigation of the performance of users equipment is covered by OC10

while commissioning and testing of equipment that has a significant impact on the
transmission system is covered by OC11.

5.6 SCHEDULING AND DISPATCH CODES

The Transmission Code also contains a generation scheduling and dispatch code, which is
split into three sections and deals with:

(@) the preparation of a planned centrally dispatch generating units (CDGUS)
running schedule covering all CDGUs, based upon a least cost merit order
(SDC1);

(b) the issue of dispatch instructions to power producers with CDGUs (SDC2); and

(c) the procedures and requirements in relation to frequency control and active
energy and or power transfer levels across the interconnectors. (SDC3).
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Definitions

Automatic Generation
Control or AGC / Local
Frequency Control or LFC

Ancillary Services

Apparatus

Availability

Availability Notice

Black Start or BS

Black Start (Power Station
or Generating Unit)

Business Day

Capacity

Centrally Dispatched
Generating Unit or CDGU.

Cold Standby

Connection Agreement
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Glossary and Definitions

The process by which a Generation Unit's output is
automatically adjusted within a control range to maintain
Energy interchanges through an Interconnector (AGC)
and/or System frequency (LFC) to within stipulated limits.

A service as defined in an agreement, other than the
production of Energy and/or provision of Capacity, which is
used to operate a stable and secure Power System including
Automatic Generation Control, Reactive Power, Operating
Reserve, frequency control, voltage control and Black Start
capability.

All TNSP equipment, or DNSP equipment, or User equipment,
as the case may be, in which electrical conductors are used,
supported or which they form a part. (See also Plant.) Certain
requirements will be limited to HV apparatus for the purpose of
specific sections of the Transmission Code.

The MW Capacity of a Generating Unit made available to the
NCC across a specified time period by a Power Producer in
an Availability Notice.

A notice issued by a Power Producer to the NCC, in a form
set out in SDC1, stating the Availability of a CDGU.

The procedure necessary for a System recovery from a Total
Blackout or Partial Blackout.

A Generating Unit or Power Station that is registered with
the TSO as having Black Start capabilities.

Any day excluding Friday and Saturday when the commercial
banks are open for business in Amman.

The MW capacity, at a stated power factor, of a Generating
Unit, available to be sent-out by that unit to the
Transmission System.

A Generating Unit subject to Dispatch by the TSO.

That state of readiness of a CDGU which is not currently
Synchronised, whereby following a Dispatch instruction the
CDGU can be Synchronised within up to 12 hours of the
receipt of such Dispatch instruction.

An agreement between a User and NEPCO as TNSP and as
TSO, which sets the conditions for the connection and
operation coordination of that User to the Transmission
Network at a Connection Point.
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Connection Point

Consumer

Control Phase

Critical Incident

Custody Transfer Point

Deloading

Demand

Demand Control

Disconnection

Dispatch

Dispatcher

Distribution Network

The site, or in the case of a schematic diagram the node point,
on the Transmission Network at which a User, including
without limitation a DNSP, Power Producer, Interconnected
Party or a Consumer, connects their User Network to the
Transmission Network, under the terms of their Connection
Agreement.

A party, being a person or legal or corporate entity, to which
Energy is supplied by the holder of a Retail Supply Licence
for consumption by that party.

That period from the issue of the Indicative Running
Notification through to real time.

An Incident or series of Incidents which would in the
reasonable opinion of the TSO, result in the Transmission
System frequency or voltage exceeding the operational limits
as contained in the PC.

The site on the TNSP’s Network, or DNSP’s Network, or a
User’'s Network, where supplies of electrical Energy are
metered to permit a transfer of custody of such electricity. The
existence of a custody transfer point does not by itself create a
Connection Point. It is a metering point, where the custody
of the commaodity (electricity) has been transferred from one
party to another.

The condition in which a Generating Unit has reduced or is
not delivering Active Power and/or Reactive Power to the
System to which it is Synchronised.

The demand for Active and/or Reactive Power by
Consumers connected to the Power System.

The control by the TNSP, or a DNSP or a Consumer of
Demand (as detailed in OC4).

The switching off by manual or automatic means for the
purpose of Demand Control on the Power System or during
the automatic operation of network protection devices.

The issue by the NCC of instructions for a Generating Unit to
achieve specified Load and/or target voltage levels, within its
Generating Unit Capability Limits, by a stated time.

That person authorised by the TSO currently on shift-duty at
the NCC and authorised to issue Dispatch instructions to
Power Producers for the operation of CDGUs. This shift-duty
will be covered on a 24 hour a day 7 days a week basis.

The distribution networks owned by JEPCO, IDECO and
EDCO comprising of namely 33kV and 11kV distribution
circuits, 33kV/11kV/6.6kV/LV substations and other associated
Plant and/or Apparatus.
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Distribution Network
Service Provider or DNSP

Earth Fault Factor

Economic Capacity

Electricity Regulatory
Commission or ERC

Electricity Sector Law

Embedded Generation

Energy (Active and
Reactive)

Event

Frequency Sensitive
Mode

NEPCO Transmission Code GD — Final Approved

The entity responsible for the operation, maintenance and
planning of a Distribution Network and the associated Plant
and Apparatus required for the purpose of providing
distribution services to other Users of the Power System in
accordance with Licence conditions.

At a selected location of a three-phase System and for a given
System configuration, the ratio of the highest root mean
square phase-to-earth fundamental frequency voltage on a
healthy phase during phase-to-earth fault, to the root mean
square phase-to-earth fundamental frequency voltage which
would be obtained at the selected location without the fault.

That loading, as notified to the TSO by the Power Producer,
that represents the optimum economic loading point for a
Generating Unit, taking into account all variable operating
costs

The Electricity Regulatory Commission of Jordan responsible
for the regulation of the electricity industry through the
authority conferred under the Electricity Sector Law.

The Electricity Law (No 13) of 1999, The General Electricity
Law (No 64) for the year 2002, and the Electricity Companies
Licensing Bylaw of 2001 as amended from time to time.

A Generating Unit connected to a Distribution Network and
not to the transmission system, that does not have an impact
on the operation of the transmission system, and therefore not
subject to Dispatch by the TSO.

Active energy is that energy during a time interval derived from
the Active Power integrated over that time and measured in
watt-hours or multiples thereof. Reactive energy is that energy
during a time interval derived from the Reactive Power
integrated over that time and measured in var-hours or
multiples thereof.

The term event means an unscheduled or unplanned
(although it may be anticipated) occurrence on, or relating to, a
System including faults, incidents and breakdowns, and
adverse weather conditions being experienced.

The operation of a Centrally Dispatched Generating Unit in
a frequency sensitive mode that will result in Active Power
output changing in direct response to changes in Power
System frequency. The timing for such changes is detailed in
ocCs.

Page 3 of 10



Generating Unit

Generating Unit Capability
Limits

High Voltage or HV

Hot Standby

Independent Power
Producer or IPP

Indicative Running
Notification or IRN

Interconnector

Interconnected Party

Interconnector Agreement

Joint Power Coordination
Centre

Licence

Any Apparatus that produces electrical Energy. Such
generating unit will include the mechanical prime mover
(e.g. turbine or engine) in the case of conventional hydro or
thermal plant or the equivalent principle means of converting
another form of energy to electricity, in the case of
unconventional generating units such as wind and solar
energy.

In the case of a multi-generating unit combined cycle block, a
generating unit is an alternator plus its associated prime mover
within the combined cycle block.

A capability chart, registered with NEPCO, which shows the
MW and Mvar capability limits within which a Generating Unit
will be expected to operate under steady state conditions. For
information, a typical chart for a steam turbine prime mover
Generating Unit is given in OC3.

A nominal AC voltage exceeding Low Voltage.

A CDGU available to Synchronise in accordance with a
timescale specified in OC3.

A non-governmental entity, which establishes a power station
to sell electric power.

An advanced generation notice issued by 1000 hrs on the day
ahead (SDO) of the Scheduled Day (SD1), in accordance with
SDC1, detailing by CDGU the anticipated requirements from
such CDGUs during the period covered by the indicative
running notification.

A facility that interconnects the Jordan Power System to
another power system external to the Kingdom of Jordan.

Any external party outside Jordan which owns and operates a
transmission network which is connected to the Jordan Power
System.

Together the general trading agreements assigned to NEPCO
by the Government of Jordan for the export or import of
Energy across an Interconnector and the provision of
generation Capacity and transmission Capacity across an
Interconnector including transmission wheeling facilities
provided by NEPCO to the Interconnected Party.

The coordination and supervision centre responsible for the
joint coordination of the Interconnectors between Jordan and
Syria, Egypt, Lebanon and other neighbouring countries.

A licence issued by the ERC to an entity in accordance with
the Electricity Sector Law.
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Load

Long Term

Low Voltage or LV

Maximum Continuous
Rating or MCR

Medium Term

Merit Order

Minimum Generation

National Control Centre
or NCC

NEPCO

Network

Non-Spinning Reserve

Normal Operation

NEPCO Transmission Code GD — Final Approved

That Active Power and/or Reactive Power, as the case may
be produced by a Generating Unit and all like terms, such as
“Loading” shall be construed accordingly.

A period of more than 10 years ahead.

A nominal AC voltage level not exceeding 1 000V between
phases or 600V between a phase and earth or a phase and
neutral.

The maximum loading of the Generating Unit concerned, as
registered with NEPCO, under an agreement, at which the
Generating Unit can operate continuously without any undue
degradation of operational performance, in accordance with
Prudent Utility Practice.

A period covering from 1 year ahead to 10 years ahead of the
current year (Year 0).

The prioritised list, produced by NEPCO, of CDGUs declared
Available in a weekly Availability Notice, which gives the
order in which such CDGUs will be Loaded by the NCC in
accordance with SDC1 and SDC2.

The minimum stable output (in whole MW) that a CDGU has
registered with NEPCO.

The TSO’s national control centre, being responsible for the
supervision of the Transmission System and for the issuing
of Dispatch instructions to CDGUs and the coordinating of
Transmission  Network operations including safety
coordination to the extent determined by the TSO.

Note that in the Transmission Code the term national control
centre (NCC) is used when real time information exchange is
essential. In more general applications the term TSO is used.
The TSO can be regarded as the manager of the NCC.

The National Electric Power Company wholly owned by the
Government of Jordan and registered as a public shareholding
limited company.

The TNSP Transmission Network or DNSP Distribution
Network or User’s Network as the case may be. In certain
instances (as in “all networks”) it means all of these networks.

The component of the Operating Reserve not connected to
the Power System but capable of serving Demand within a
specified time.

That Power System condition where the TSO reasonably
expects that the Demand for that day will be met by the
available generating Capacity with a contingency reserve
without the need for load shedding.
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Notice Submission Time

Open Access

Operating Reserve

Operation

Operational Diagram

Operational Effect

Operational Planning
Phase

Partial Blackout

Peak Capacity

Peak Demand

The time specified in SDC1 by which an Availability
Declaration notice or a Scheduling and Dispatch
Parameters notice or amendments to such notices shall be
received by the NCC.

The provision by a Transmission Network Service Provider
or a Distribution Network Service Provider of access by
Users including, for the avoidance of doubt, prospective
Users to the Power System.

That generation Capacity in excess of Power System
Demand required to provide for regulation, load forecasting
error, equipment forced, and scheduled outages. It consists of
Spinning Reserve and Non-Spinning Reserve.

The term operation means a previously planned and instructed
action relating to the operation of any Plant or Apparatus that
forms a part of the Transmission System. Such operation
would typically involve some planned change of state of the
Plant or Apparatus concerned, which the NCC requires to be
informed of.

A schematic representation of all User and TNSP Plant and
Apparatus and circuits at the Connection Point incorporating
its numbering, nomenclature and labelling.

The term operational effect means any effect on the operation
of the relevant System which will or may cause the
Transmission System or other User Systems to operate (or
be at a materially increased risk of operating) differently to the
way in which they would or may have normally operated in the
absence of that effect.

The period from the issue of the Indicative
Running Notification to the end of the 5 year period ahead of
real time.

The situation existing on an Islanded System of the
Power System, when all CDGUs in the Islanded System
have disconnected from the Islanded System and there is no
energy flowing across the Islanded System.

The maximum short duration loading of a Generating Unit in
MW for a maximum period of one hour. The peak capacity
shall be calculated on the basis of the Generating Unit being
loaded to Economic Capacity and having achieved normal
operating temperatures, prior to being loaded to peak capacity.
Following loading at peak capacity it should be considered to
have returned, for calculation purposes, to loading at
Economic Capacity.

That half-hourly period when the Power System Demand
achieves or is forecast to achieve, as the case may be, the
highest Demand for that day.
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Plant

Point of Common
Coupling

Power (Active and
Reactive)

Power Island

Power Producer

Power Purchase
Agreement or PPA

Power Station

Power System

Fixed and movable equipment used in the generation and/or
supply and/or transmission and/or distribution of electricity
other than Apparatus. For the avoidance of doubt, equipment
may be considered to be Plant even though it contains LV
conductors that provide electrical power for that Plant item.

That point where the User’s Network (being a Network with
no other User) is connected to the backbone Transmission
Network or where the User’'s Network connects to another
User’s Network.

Active power is that instantaneous power derived from the
product of voltage and current and the cosine of the
voltage-current phase angle which is measured in watts or
multiples thereof. Reactive power is that instantaneous power
derived from the product of voltage and current and the sine of
the voltage-current phase angle which is measured in vars or
multiples thereof.

The condition that occurs when parts of the
Transmission Network and  associated  Distribution
Network including associated Power Stations become
detached electrically from the rest of the Transmission
System. This detached System with its associated
Generating Units, Networks and local Demand is a power
island.

The holder of a generation Licence or an exemption granted
pursuant to the Electricity Sector Law which owns and/or
operates a Generating Unit which can be synchronised with
the Power System. In certain instances in this Transmission
Code, this term will include any other entities with
Self-generation or Embedded Generation as the case may
be.

An agreement between a Power Producer and the Single
Buyer by which the Single Buyer purchases Energy from
that Power Producer for export on to the Transmission
Network at a Custody Transfer Point.

The Power Producer’'s Generating Units together with its
associated auxiliary equipment, fuel, stores and stocks,
buildings and property at or adjacent to the generating site and
including Plant and Apparatus belonging to the Power
Producer and required for the connection of these
Generating Units to the Power System.

The interconnected power system within The Hashemite
Kingdom of Jordan consisting of both the Transmission
Network and Distribution Networks and the Power Stations
connected to these Networks and the Interconnectors.
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Primary Reserve

Principal Consumer

Programming Phase

Prudent Utility Practice

Safety Rules

Schedule

Scheduling

Schedule Day (SD)

Scheduling and Dispatch
Parameters (SDP)

SDP Notice

Secondary Reserve

Primary reserve is an automatic response by a Synchronised
CDGU to a fall or rise in Transmission System frequency
which require changes in the CDGU’s output, to restore the
frequency back to within target limits. Such response should
be fully available within 10 seconds and sustainable for a
further 20 seconds.

A Consumer that is directly connected to the Transmission
Network, to which Energy is supplied by the holder of a bulk
supply Licence for consumption by that Consumer.

Part of the Operational Planning Phase being a period from
1 year ahead to the start of the Control Phase.

The exercise of that degree of skill, diligence, prudence, and
foresight which would reasonably and ordinarily be expected
from a skilled and experienced operator engaged in power
utility activities under the same or similar circumstances.

The rules for the establishment of a safe system of working on
Plant and Apparatus. Such rules shall comply with the
relevant Electricity Sector Law and Prudent Utility Practice.

A statement prepared by the TSO under SDC1 on a weekly
basis setting out which CDGUs are to be Dispatched in
accordance with the Merit Order to ensure sufficient
generation to meet Demand with an appropriate Operating
Reserve.

The process as set out in SDC1, of compiling a programme for
the Merit Order Dispatch of Centrally Dispatched
Generating Units to meet forecast Demand.

The 24 hour period starting at 00:00 hrs (midnight) of the
scheduled day concerned. The schedule days are designated
SD1, SD2 etc where SD1 is the first day referred to in the
programming process concerned. In specific instances, SDO
will be used to designate today or present time.

The relevant data required by the TSO in carrying out the
Scheduling and Dispatch of generation in accordance to
SDC1.

A notice issued by a Power Producer, in accordance to
SDC1, stating the SDP data of a CDGU.

The automatic response to Transmission System frequency
changes which is fully available by 30 seconds from the time
of frequency change to take over from the Primary Reserve,
and which is sustainable for a period of at least 30 minutes.
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Self-generation

Single Buyer

Spinning Reserve

Synchronised

System

System Emergency

System Stress

Total Blackout

Transfer Level

Transmission Network

An entity with self-generation that produces electricity for its
own consumption but may import electrical energy when
required or may export excess generation to the Power
System, in accordance with its Connection Agreement
and/or Ancillary Services agreement.

The NEPCO manager responsible for the bulk supply licensed
activity that exclusively shall have the right to purchase
electricity from import, Power Producers other than from
embedded generation stations, and resell it to exports,
Distribution Network Service Providers and Principal
Consumers, and responsible for generation capacity planning
in accordance with its licence. The Single Buyer is managed
through a unit within NEPCO and shall also have the right to
audit the Operational Planning Phase and the Scheduling
and Dispatch undertaken by the TSO to ensure equitable
operation of the PPAs.

Those loaded Generating Units, which form part of the
Operating Reserve, that are Synchronised to the Power
System and contribute to Primary Reserve or Secondary
Reserve. A full explanation of this will be found in OC3.

The condition where a Generating Unit, or a System having
generation already connected to it, is made ready to be
connected to the Power System, and then connected, such
that frequencies and phase relationships of that Generating
Unit or System, as the case may be, are identical (within
operational tolerances) to those of the Power System.

Any User System or the Power System or an interconnected
system or the combination of these systems or parts thereof,
as the case may be.

That actual condition of the Power System when, due to the
occurrence of one or more incidents, a part or the whole of the
Power System has experienced excessive frequency
deviations or Transmission voltage deviations.

That condition of the Power System when the TSO
reasonably considers that a single credible incident would
most probably result in a System Emergency condition.
Typically such system stress would apply across the periods of
system Peak Demand

The situation existing when all CDGUs in the Power System
have disconnected from the Power System.

The level of Power and/or Energy transfer that is agreed
between two parties across an Interconnector. This may also
include the provision of Spinning Reserve by one party to the
other.

The transmission network owned by NEPCO comprising of
namely 400 kV and 132 KkV transmission circuits,

NEPCO Transmission Code GD — Final Approved Page 9 of 10



Transmission Network
Service Provider or TNSP

TNSP Network Planner

Transmission System

Transmission System
Operator or TSO.

User

User Network

User System

Use of System Agreement

400/132/33 kV substations and other associated Plant and/or
Apparatus.

The NEPCO manager responsible for the operation and
maintenance of the Transmission Network and its associated
Plant and Apparatus for the purpose of providing
transmission services, including wheeling and access to Users
of the Power System.

The NEPCO manager responsible for the planning and
development of the Transmission Network in accordance
with Licence conditions.

The interconnected transmission system within the Kingdom of
Jordan consisting of the Transmission Network, the Power
Stations and the Interconnectors with neighbouring
countries connected to the Transmission Network.

The NEPCO manager responsible for the overall coordination
of the operation, maintenance and development of the
Transmission System amongst all the Users. The TSO is
also responsible for generation scheduling & dispatch, in
accordance with the Transmission Code and the monitoring,
programming and control of the Transmission System in
accordance with Licence conditions.

Any person or entity other than the TSO making use of the
Transmission System, as more particularly identified in each
section of the Transmission Code. In certain cases, this term
means any person to whom the Transmission Code applies.

A Principal Consumer’s network or Power Producer’s
network not owned by the TNSP connected to the
Transmission Network and including the HV Apparatus at
the Connection Point owned by that User.

In certain cases, this term may mean a combination of the
Distribution Network and/or Power Producer’'s network
connected to the Transmission Network.

All Plant and HV Apparatus, including the User Network and
Generating Units, owned by the User to operate its facility.

The agreement between NEPCO and a party directly
connected to the Transmission Network for the provision of
transmission wheeling facilities provided by NEPCO to that

party.
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General Conditions

GC1 INTRODUCTION

The individual sections of the Transmission Code contain the rules and provisions relating
specifically to that individual section of the Transmission Code. There are also provisions of
a more general application, which need to be included in the Transmission Code to allow the
various sections of the Transmission Code to work together. Such provisions are included in
this General Conditions (GC).

GC2 SCOPE

The General Conditions apply to NEPCO and all Users to whom the Transmission Code
applies.

GC3 OBJECTIVE
The objectives of the General Conditions are as follows:

(&) To ensure, insofar as it is possible, that the various sections of the Transmission
Code work together for the benefit of NEPCO and all Users.

(b) To provide a set of principles governing the status and development of the
Transmission Code and related issues as approved by the ERC.

GC4 TRANSMISSION CODE REVIEW PANEL

NEPCO shall establish and maintain the “Review Panel” which shall be a standing body to
carry out the functions as follows:

(@) Keep the Transmission Code and its working under review.

(b)  Ensure that all Users are represented and involved in the process of reviewing
and improving the Transmission Code.

(c) Review and give its opinion on all suggestions for amendments to the
Transmission Code which the ERC, Review Panel member, NEPCO or User
may wish to submit to the chairman of the review panel for consideration by the
Review Panel from time to time.

(d) Publish results of its review and any proposed amendment, including
recommendations as to the amendments to the Transmission Code that NEPCO
or the Review Panel feels are necessary or desirable and the reasons for these
recommendations.
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(e) Issue guidance in relation to the Transmission Code and its implementation,
performance and interpretation upon the reasonable request of any User or
NEPCO.

()] Consider and decide on what changes are necessary to the Transmission Code
arising out of any unforeseen circumstances referred to it by NEPCO under GC5
or derogations approved under GC6.

The Review Panel shall establish and comply with its own internal rules as set in Appendix A
of the GC.

The Chairman of the Review Panel shall consult in writing with Users liable to be affected in
relation to all proposed amendments to the Transmission Code and shall submit all proposed
amendments to the Panel for discussion prior to such consideration.

The Review Panel decisions are not binding on the ERC, but shall have only the nature of an
opinion. Any decision for amendment to the Transmission Code must be approved by the
ERC and be published by the NEPCO in a manner agreed with the ERC.

The Review Panel shall consist of:

(@ A Chairman appointed by NEPCO with no voting rights except in the case of a
tie;

(b) One member representing the TSO, appointed by NEPCO;

(c) One member representing the TNSP, appointed by NEPCO;

(d) One member representing the Single Buyer, appointed by NEPCO;
(e) A person representing Interconnected Parties with no voting rights;
() A person appointed by the ERC;

(g) Three persons representing the DNSPs, one member named by each distribution
and retail licensee;

(h)  Up to three persons representing Power Producers with CDGUs, where each
licensed Generation Company cannot name more than one member;

() Two persons representing Principal Consumers;

The members of the Panel shall have sufficient background and experience to fully
understand and evaluate the transmission system operation, planning, security and dispatch.

The ERC representative in the Review Panel will sit as an observer in any Review Panel

meeting and will have access to information and may seek clarification but will not be
required to give its opinion in discussions nor vote in decision making.

GC5 UNFORESEEN CIRCUMSTANCES
If circumstances not envisaged in the provisions of the Transmission Code or divergent

interpretations of any provisions included in the Transmission Code should arise, NEPCO
shall, to the extent reasonably practicable in the circumstances, consult promptly with all
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affected Users in an effort to reach agreement as to what should be done. If agreement
cannot be reached in the time available, NEPCO shall in good faith determine what is to be
done and notify all Users affected.

NEPCO shall promptly refer all such unforeseen circumstances and any determination to the
Review Panel for consideration in accordance with GC6.

GC6 PROCEDURE FOR TRANSMISSION CODE REVIEW PANEL

GC6.1 ALL REVISIONS TO BE REVIEWED

All revisions to the Transmission Code must be reviewed by the Review Panel prior to
application to the ERC by the Chairman. All proposed revisions from Users, the ERC or
NEPCO should be brought before the Review Panel by the Chairman for consideration. The
Chairman will advise the Review Panel, all Users, and the ERC of all proposed revisions to
the Transmission Code with notice of no less than 10 Business Days in advance of the next
scheduled meeting of the Review Panel for Users and the ERC to send comments to the
proposed revision to the Chairman. When this advance notice is not possible, the matter will
be discussed but the Review Panel may derive the decision to the next meeting.

Following review of a proposed revision by the Review Panel, the Chairman will apply to the
ERC for revision of the Transmission Code based on the Review Panel recommendation.
The Chairman, in applying to the ERC, shall also notify each User, by a suitable publication
including in a Gazette, of the proposed revision and other views expressed by the Review
Panel and Users so that each User may consider making representations directly to the
ERC regarding the proposed revision.

The ERC shall consider the proposed revision, other views, and any further representations
and shall determine whether the proposed revision should be made and, if so, whether in the
form proposed or in an amended form.

Having been so directed by the ERC that the revision shall be made, the Chairman shall
notify each User, in a manner approved by the ERC, of the revision at least 10 Business
Days prior to the revision taking effect. The revision shall take effect with this Transmission
Code deemed to be amended accordingly from and including the date specified in such
notification or other such date as directed by the ERC.

GC6.2 DEROGATIONS

If a User finds that it is, or will be, unable to comply with any provision of the Transmission
Code, then it shall, without delay, report such non-compliance to NEPCO and ERC and shall
make such reasonable efforts as are required to remedy such non-compliance as soon as
reasonably practicable. Non-compliance may be caused by:

(@) Plant and Apparatus already connected to the Transmission System which
seeks derogation solely or mainly as a result of the issue of the Transmission
Code or of a revision to the Transmission Code; or

(b) Plant and Apparatus for which approval to connect to the Transmission
System is being sought where the User can show that it had commenced
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equipment procurement prior to the issuance of the Transmission Code or a
revision to the Transmission Code that caused this requirement for a derogation.

When a User in category GC6.2(a) believes either that it would be unreasonable (including
on the grounds of cost and technical considerations) to require it to remedy such non-
compliance or that it should be granted an extended period to remedy such non-compliance,
it shall promptly submit to ERC a request for derogation from such provision in accordance
with GC6.3 and shall provide the NEPCO with a copy of such application.

When a User in category GC6.2(b) believes either that it would be unreasonable (including
on the grounds of cost and technical considerations) to require it to remedy such non-
compliance then it can be granted an extended period to remedy such non-compliance, it
shall promptly submit to ERC a request for derogation from such provision in accordance
with GC6.3 and shall provide NEPCO with a copy of such application. The burden of proof
shall rest with the User to show good reason why it cannot comply.

If NEPCO finds that it is, or will be, unable to comply with any provision of the Transmission
Code at any time, then it shall make such reasonable efforts as are required to remedy such
non-compliance as soon as reasonably practicable.

In the case where NEPCO requests a derogation, then NEPCO shall submit the information
set out in GC6.3 to the ERC.

GC6.3 A REQUEST FOR DEROGATION BY A USER OR NEPCO:

A request by a User or NEPCO for derogation from any provision of the Transmission Code
shall contain:

(a) The reference number and the date of the Transmission Code provision against
which the non-compliance or predicted non-compliance was identified;

(b) The detail of the Apparatus and/or Plant in respect of which derogation is sought
and if relevant, the nature and extent of non-compliance;

(c) The provision of the Transmission Code with which the User or NEPCO, as
applicable is, or will be, unable to comply;

(d) The reason for the non-compliance;

(e) The Proposed remedial actions, if any; and

(f) The date by which compliance could be achieved (if remedy of the non-
compliance is possible).

On receipt of any request for derogation, NEPCO shall promptly consider such a request
provided that it considers that the grounds for the derogation are reasonable. NEPCO shall
notify the ERC of the request, together with its opinion on:

1. Whether the derogation would, or is likely to:

(@ Have a material adverse impact on the security and/or stability of the
Transmission System; or

(b) Impose unreasonable costs on the operation of the Transmission System or on
an Interconnected Party’s System.
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2- Whether the derogation should be granted.

The ERC shall inform NEPCO of its opinion within 20 calendar days from receipt of NEPCO’
s notification, provided that if the ERC does not answer within this timeframe, NEPCO shall
consider that the opinion of NEPCO has been accepted.

When NEPCO believes that either it would be unreasonable (on the grounds of cost and
technical considerations) to require the remedy of such a non-compliance or it should be
granted an extended period to remedy such a non-compliance, it shall promptly submit to
ERC a request for derogation from such provision in accordance with GC6.3 and shall
provide the relevant User with a copy of such application.

The relevant User within 20 calendar days from receipt of NEPCO request shall notify the
ERC with its opinion on whether the derogation would, or is likely to:

(&) Have a material adverse impact on the User; or

(b) Impose unreasonable costs on the operation of their system or on any user
connected to their system.

Provided that if the relevant User does not answer within this timeframe, ERC shall consider
that the relevant User agrees on NEPCO'’s request.

To the extent of any derogation granted in accordance with GC6.3, NEPCO and/or the User
(as the case may be) shall be relieved from any obligation to comply with the applicable
provision of the Transmission Code and shall not be liable for failure to so comply but shall
comply with any alternative provisions identified in the derogation.

NEPCO shall:

(@) Keep a register of all derogations which have been granted, identifying the
name of the person and User in respect of whom the derogation has been
granted, the relevant provision of the Transmission Code and the period of the
derogation;

(b) On request from any User, provide a copy of such register of derogations to
such User, and the ERC may on its own initiative or at the request of NEPCO
or a User:

(a) Review of any existing derogations, and

(b) Review any derogation under consideration, where the ERC considers
such a request is justified

The ERC may on its own initiative or at the request of NEPCO or a User:
(a)Review any existing derogations; and

(b) Review any derogations under consideration, where the ERC considers such a
request is justified.

NEPCO Transmission Code GC — Final Approved Page 5 of 13



GC7 HIERARCHY

In the event of any irreconcilable conflict between the provisions of the Transmission Code
and any contract, agreement, or arrangement between NEPCO and a User, the following
circumstances shall apply:

(a) If the contract agreement or arrangement exists at the date this Transmission
Code first comes into force, it shall prevail over this Transmission Code for two
years from the date upon which this Transmission Code is first in effect, unless
and to the extent:

e specifically provided for in the Transmission Code or in the contract
agreement or arrangement; or

e that the User has agreed to comply with the Transmission Code.

(b) In all other cases, the provisions of the Transmission Code shall prevail unless
the Transmission Code expressly provides otherwise.

GC8 ILLEGALITY AND PARTIAL INVALIDITY

If any provision of the Transmission Code should be found to be unlawful or wholly or
partially invalid for any reason, the validity of all remaining provisions of the Transmission
Code shall not be affected.

If part of a provision of the Transmission Code is found to be unlawful or invalid but the rest
of such provision would remain valid if part of the wording were deleted, the provision shall
apply with such minimum modification as may be:

(a) necessary to make it valid and effective; and

(b) most closely achieves the result of the original wording but without affecting the
meaning or validity of any other provision of the Transmission Code.

NEPCO shall prepare a proposal to correct the default for consideration by the Review
Panel.

GC9 TIME OF EFFECTIVENESS

This Transmission Code shall have an effect, as regards to a new Connection Point, at the
time at which its Connection Agreement comes into effect.

GC10 TRANSMISSION CODE NOTICES

Any notice to be given under the Transmission Code shall be in writing and shall be duly
given if signed by or on behalf of a person duly authorised to do so by the party giving the
notice and delivered by hand at, or sent by post, or facsimile transmission or e-mail to the
relevant address, facsimile number or e-mail address last established pursuant to these
General Conditions.
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NEPCO shall maintain a list of contact details for itself and all Users containing the
telephone, facsimile, e-mail and postal addresses for all users. NEPCO shall provide these
details to any User in respect of any other User as soon as practicable after receiving a
request.

Both NEPCO and all Users shall be entitled to amend in any respect their contact details
previously supplied and NEPCO shall keep the list up to date accordingly.

Any notice required to be given by this Transmission Code shall be deemed to have been
given or received:

(a) if sent by hand, at the time of delivery;

(b) if sent by post, from and to any address within Jordan, 4 Business Days after
posting unless otherwise proven; or

(c) if sent by facsimile, subject to confirmation of uninterrupted transmission report,
or by e-mail, one hour after being sent, provided that any transmission sent
after 14:00 hours on any day shall be deemed to have been received at 08:00
hours on the following Business Day unless the contrary is shown to be the
case.

GC11 TRANSMISSION CODE DISPUTES

If any dispute arises between Users or between NEPCO and any User in relation to this
Transmission Code, either party may by notice to the other seek to resolve the dispute by
negotiation in good faith.

If the parties fail to resolve any dispute by such negotiations within 100 calendar days of the
giving of a notice under the previous paragraph then:

(@) Either party shall be entitled by written notice to the other to require the
dispute to be referred to a meeting of members of the Boards of Directors of
the parties or, if no such directors are present in Jordan, the most senior
executive of each party present in the Kingdom of Jordan.

(b) If either party exercises its right under the sub-clause GC11 (a) each party
shall procure that the relevant senior executives consider the matter in
dispute and meet with senior executives of the other party within 30
calendar days of receipt of the written notice of referral to attempt to reach
agreement on the matter in question.

(© If the parties fail to resolve any dispute which has been referred to
directors/senior executives under the sub-clause GC11 (a), both parties may
agree to refer the matter to the ERC for determination as the ERC sees fit.
All parties shall be bound by any decision of the ERC. If it sees fit the ERC
may;

« Determine the dispute itself; or

» Refer the dispute for determination by arbitration.
If the dispute is referred by the ERC to arbitration, the ERC shall serve a written notice on the
parties to the dispute to that effect and the ERC dispute resolution procedures will be used,
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when issued. Until the ERC issues its dispute resolution procedures, the rules of Jordan
Arbitration Law shall govern such arbitration save to the extent that the same are
inconsistent with the express provisions of the Transmission Code.

Any arbitration conducted in accordance with the preceding paragraph shall be conducted:
(@) inthe City of Amman in Jordan;
(b) in Arabic ; and
(c) by a panel comprising an odd number of arbitrators provided that:
« there shall be not fewer than three arbitrators;
e each of the parties to the dispute shall appoint an arbitrator; and

- the ERC shall appoint one arbitrator if there is an even number of parties to
the dispute (in which case, the ERC’s appointee shall act as chairman of the
panel) or two arbitrators if there is an uneven number of parties to the dispute
(in which case the ERC shall nominate one of its appointees to act as
chairman of the panel).

Where the Transmission Code provides that any dispute or difference of the parties in
relation to a particular matter should be referred to an expert for resolution, such difference
or dispute may not be referred to arbitration unless and until such expert determination has
been sought and obtained.

The ERC shall have the right to require that all disputes which are referred to it in
accordance with paragraph GC11 (c) above and are related, whether between the same
parties or not, shall be consolidated and determined together either by the ERC or by any
arbitrator to which the ERC has referred any dispute.

Any arbitration award shall be final and binding on the parties.

GC12 TRANSMISSION CODE CONFIDENTIALITY

Several parts of the Transmission Code specify the extent of confidentiality that applies to
data supplied by Users to NEPCO. Unless otherwise specifically stated in the Transmission
Code, NEPCO shall be at liberty to share all data with Users likely to be affected by the
matters concerned. In all cases NEPCO is at liberty, and may be required, to share the data
with the ERC.

GC13 INTERPRETATION
In this Transmission Code, unless the context otherwise requires:

(a) references to "this Transmission Code" or "the Transmission Code" are
reference to the whole of the Transmission Code, including any schedules or
other documents attached to any part of the Transmission Code;

(b) the singular includes the plural and vice versa,;

(c) any one gender includes the others;
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(d) references to code sections, paragraphs, clauses or schedules are to code
sections, paragraphs, clauses or schedules of this Transmission Code;

(e) code, paragraph and schedule headings are for convenience of reference only
and do not form part of and shall neither affect nor be used in the construction of
this Transmission Code;

(f) reference to any law, regulation made under any law, standard, secondary
legislation, contract, agreement or other legal document shall be to that item as
amended, modified or replaced from time to time. In particular, any reference to
any licence shall be to that licence as amended, modified or replaced from time
to time and to any rule, document, decision or arrangement promulgated or
established under that licence;

(g) references to the consent or approval of the ERC shall be references to the
approval or consent of the ERC in writing, which may be given subject to such
conditions as may be determined by the ERC, as that consent or approval may
be amended, modified, supplemented or replaced from time to time and to any
proper order, instruction or requirement or decision of the ERC given, made or
issued under it;

(h) all references to specific dates or periods of time shall be calculated according to
the Gregorian calendar and all references to specific dates shall be to the day
commencing on such date at 00:00 hours;

(i) where a word or expression is defined in this Transmission Code, cognate words
and expressions shall be construed accordingly;

() references to "person" or "persons" include individuals, firms, companies,
government agencies, committees, departments, ministries and other
incorporated and unincorporated bodies as well as to individuals with a separate
legal personality; and

(k) the words “such as”, "include", "including”, “for example” and "in particular" shall
be construed as being by way of illustration or emphasis and shall not limit or
prejudice the generality of any foregoing words.
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General Conditions Code
Appendix A

INTERNAL RULES FOR THE REVIEW PANEL

GC 14 ELIGIBILITY

Only the persons named in the General Conditions of the Transmission Grid Code may sit on
the Review Panel as “Panel Members”. This list of persons may be amended by the Review
Panel in accordance with the Rules of the Review Panel and in accordance with the
Transmission Grid Code approval process.

GC15 SECRETARIAT

The affairs of the Review Panel shall be administered by NEPCO which shall provide a
Secretariat which shall compile and circulate in a prompt and timely manner the minutes of
all Review Panel meetings, these minutes shall be sent not later than (one) week after each
meeting. NEPCO will maintain a contact person in the Secretariat in order that Panel
Members can send matters to the Secretariat, that relate to the Review Panel, for
presentation to the Chairman for inclusion in the meetings. Users of the Transmission Grid
Code should be encouraged to engage with a representative on the panel to represent their
interests, but can still write to the Secretariat if they feel there are issues concerning the
working of the Transmission Grid Code that need to be addressed by the Review Panel.

When a revision to the Transmission Grid Code have been approved by the ERC then the
Secretariat shall issue such amendments to all parties concerned (including persons who
hold Transmission Grid Codes with a revision service) and publish approved amendments in
such gazettes and news media as the ERC approves, for the purpose of broadly
disseminating the approved revisions.

GC16 RESPONSIBILITIES OF THE CHAIRMAN

NEPCO shall appoint the Chairman for a term of twelve (12) calendar months, provided that
a Chairman shall remain in place at the end of its term until a new Chairman is named. If
before the end of a year the Chairman is replaced, the term of the new Chairman will be until
the end of such year. The person named as Chairman may be re-appointed at the end of its
term. NEPCO as Chairman will provide the Review Panel a room for meetings and the
administrative staff required to support the Review Panel operations.

The Chairman will have the following responsibilities regarding the Review Panel and its
members:

* Receive reviews, comment and amendment proposals in writing, and include
them for review not later than the second meeting after receiving the review,
comment or proposal.
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* Prepare the agenda for each meeting and inform it to each member not less than
one week before the meeting.

 if the agenda includes the review of Grid Code amendments, send the proposal
to each member not less than two weeks prior to the meeting

» Submit to the ERC the recommendations of the Review Panel of a proposed
revision to the Code.

If the Chairman does not assist to two meetings, the Review Panel may agree by simple
majority to request its replacement.

When a revision to the Transmission Grid Code has been approved by the ERC then the
Secretariat shall issue such amendments to all parties concerned (including persons who
hold Transmission Grid Codes with a revision service).

GC17 PANEL MEMBERS

Review panel member shall be appointed according to clause GC.4. Each Panel ember shall
be named for term of twelve (12) calendar months, provided that a member shall remain in
place at the end of its term until a new member is named. If before the end of the year a
member is replaced, its term will be until the end of such year. A member may be re-
appointed at the end of its term for another year duration. Each Panel Member shall have the
right to name a replacement (one person). The member shall advise to the Chairman when
none to the two (the member and its replacement) will be unable to attend the meeting.

Each Panel Members shall have one vote, except the following that will have no voting rights:
the ERC, the Interconnected Party and the Chairman except to break a tie. If a Panel
Member does not assist to three meetings, the Chairman or the Panel may agree by simple
majority to request its replacement.

Salaries and expenses, if any, of a Panel members shall be the responsibility of the company
or agency the member represents. In particular, Panel Members shall meet at their own cost
of traveling to the meeting.

GC18 ATTENDANTS

NEPCO, the Users and the ERC may name attendants to Review Panel meetings on the
following conditions:

NEPCO and the ERC: one or more Consultant that is working in the Grid Code
or Grid Code review. The Consultant may be accompanied by a translator.

« Companies that are future licensees that will qualify as Users.
» Potential investors in a privatisation tender or a tender for an IPP.

e Each member may name one attendant to assist the Panel Member in the

NEPCO Transmission Code GC — Final Approved Page 11 of 13



meeting.

» Others that the Review Panel agrees.

GC19 NORMAL MEETING

The Review Panel shall meet on a regular basis. Normal meetings will be held with a
frequency not less than monthly intervals or such other intervals as decided by the Panel
Members during a Review Panel meeting, taking into account the number of revisions to be
dealt with, provided that during the first twelve months of the first Grid Code implementation
meetings shall be monthly.

A normal meeting shall have a Quorum (a minimum number in attendance) which consists of
the Chairman and not less than 50% of Panel Members. If a Quorum is not present within
thirty minutes of the meeting time notified by the Review Panel Secretariat then the meeting
shall be dissolved and a new meeting date set.

The Chairman shall send out before the beginning of each year a list of suggested meeting
dates for the year ahead. Any objections to these dates by a Panel member should have a
justification and alternatives offered by the objector. The matter shall be settled by a simple
majority vote at the next Review Panel meeting. However, during a Panel meeting a member
may request a change for the next Panel meeting that will be accepted if all members
present in the meeting agree. Meetings of the Review Panel shall take place at NEPCO'’s
premises in Amman and secretariat costs and refreshment costs associated with these
meetings shall be to NEPCO'’s expense.

In order that Panel Members can consult with persons that they represent, , if the documents
with proposals for amendments have been sent to a Panel Member less than 10 business
days in advance of the meeting as established in GC 6.1 of the grid Code, then the Panel
Member may request the Chairman to delay any final resolution of the issue to the next
meeting. This will not however prevent a discussion of the issues involved.

GC20 WORK OF THE REVIEW PANEL

The Review Panel will carry out the functions listed in the General Conditions of the NEPCO
Transmission Grid Code. The Chairman shall preside at all meetings and shall have the role
of keeping members to the items on the agenda and ensuring that all Panel Members who
wish to present matters have the opportunity to do so. Where matters require a vote to agree
on the item under discussion the Chairman will only have a vote if there are equal numbers
for and against the proposal and the Chairman may then have a casting vote.

In the absence of the Chairman, one of the other NEPCO Panel Members will act as
Temporary Chairman. Where time permits, the secretariat will inform Panel Members of the

panel, preferably by e-mail and Fax , of the unavailability of the Chairman and submit
apologise for his/her non-attendance.

GC21 SPECIAL MEETING
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In case of emergencies or unexpected conditions that require an urgent review of the grid
Code, the Chairman upon any Panel member request may call for a Special Meeting with an
advance notice (in writing and/or by e-mail) to all Panel Members of not less than five
working days.

A Special Meeting shall have a Quorum (a minimum number in attendance) which consists of
the Chairman plus 75% of other Panel Members. If a Quorum is not present within thirty
minutes of the meeting time notified by the Review Panel Secretariat then the meeting shall
be dissolved.

GC22 AMENDMENT TO THE INTERNAL RULES

The Internal Meeting called to amend the Internal Rules. At such a meeting the Internal
Rules can only be changed if a Quorum is present as described in the Section Special
Meeting above.
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Planning Code

PC1 INTRODUCTION

The Planning Code (PC) specifies the requirements for the supply of information by Users
of the Transmission Network. This information is required to enable the TNSP Network
Planner and the TSO, whilst planning the Transmission Network, to take due account of
User requirements. The PC also specifies the technical and design criteria, and the
procedures to be followed by the TSO and TNSP in the planning of the Transmission
Network.

Additionally, the PC provides for the supply of certain information by Users, on a routine
basis, to permit the TNSP Network Planner to prepare reinforcement schemes as part of
the Transmission Master Plan.

For the purpose of the Planning Code in relation to planning of the Transmission Network:

e “Master Plan” means the optimisation of the whole of the Transmission Network
across a number of years taking account of known developments including
generation developments and forecast changes in Demand.

e “Planning” means the optimisation of a specific sector or part of the Transmission
Network.

e “Development” means a specific project linked with a specific part of the
Transmission Network as a result of a User’s Planning Code application.

« “Reinforcement” means a specific project resulting from changes in existing
Demand which affects that specific part of the Network, such as results from
Demand growth or changes in Capacity wheeled across the Transmission
Network.

In general, the TNSP Network Planner will need to take account of all developments that
are going to progress to firm projects, in accordance with the PC, and will also need to have
a view of how these impact on the overall planning requirements under the Transmission
Master Plan.

In addition, the PC includes the requirements for the Single Buyer to notify the TSO and
TNSP Network Planner of its proposals for generation capacity development through a
“Generation Master Plan”.

For the purpose of the PC the Users referred to above are detailed in PC3.
Changes to the Transmission Network, involving its development or reinforcement, will
arise for a number of reasons including, but not limited to:

€)) The growth in Demand for electricity on a system wide basis.

(b) The addition of new generating Capacity, modification of existing generating
Capacity, or the removal of generation Capacity connected to the
Transmission Network by a User.

(c) A development on a User’s Network already connected to the Transmission
Network.
(d) The introduction of a new Connection Point or the modification of an existing

Connection Point between a User’s Network and the Transmission Network.
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(€)

(f)

The introduction of a new Custody Transfer Point or the modification of an
existing Custody Transfer Point between a User's Network and the
Transmission Network.

The cumulative effect of a number of such developments referred in (a), (b) and
(c) by one or more Users including the addition or removal of significant blocks of
Demand.

Any change to the Transmission Network must be planned with sufficient lead-time to
allow any necessary consents to be obtained and the detailed engineering, design and
construction work to be completed. Therefore, the PC and the relevant Connection
Agreement impose appropriate time scales on the exchange of information between the
User and the TNSP Network Planner.

PC2

OBJECTIVES

The objectives of the Planning Code are to:

Enable the Transmission Network to be planned, developed, reinforced, designed
and constructed economically, reliably, safely and having regard to sustainable
development and the minimising of environmental impact.

Provide for the supply of information required by Users, in order for the TNSP
Network Planners to carry out the planning of the Transmission Network.

Set out requirements for the supply of information in respect of any proposed
development on a User’'s Network which may impact on the performance of the
Transmission Network.

Formalise the exchange and specify the requirements of planning data between the
TNSP and the Users (which will eventually form the basis of a connection offer and
Connection Agreement).

Provide for liaison between the Single Buyer and the TSO and TNSP with regard to
the siting, planning and the procurement of new generation capacity.

Provide the procedures for an application for new connections or modification to an
existing Connection Point or CTP.

Provide sufficient information for a User to assess the opportunities for connection
and to plan and develop its User System so as to ensure full compatibility with the
Transmission Network.

PC3 SCOPE
The Planning Code applies to the TSO, TNSP, the Single Buyer and to Users which in the
PC are:

@) Distribution Network Service Providers;

(b) Power Producers;

()

Interconnected Parties; and
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(d) Principal Consumers.

The above categories of User will become bound by the PC prior to generating, supplying or
consuming, as the case may be. References to the various categories of User should
therefore be taken as referring to it in that prospective role as well as to Users actually
connected.

It is the responsibility of each User to keep the TNSP Network Planner and/or the Single
Buyer informed of all changes, relating to the information requirements of the Planning
Code.

The production of the “Transmission Master Plan”, referred to in PC5.1 is the responsibility
of the TNSP Network Planner who will receive the inputs from all Users whose
developments impact upon the Transmission Network.

The production of the “Generation Master Plan”, referred to in PC5.2, is the responsibility of
the Single Buyer. All Power Producers will submit their proposals, including any
modifications that impact upon Power Station performance to the Single Buyer in
accordance with the Planning Code. Where changes are required to a Connection Point
and/or Custody Transfer Point including changes in import/export levels, then such
information shall also be notified to the TNSP Network Planner.

Any information relating to changes to an Interconnector will be notified directly by the
Interconnected Party to the TNSP Network Planner. Where interconnector transfer
capacity is affected by a proposed change, the TNSP Network Planner will advise the
Single Buyer, who will include this in the Generation Master Plan as appropriate.

PC4 PLANNING CRITERIA

The Transmission Network is planned by the TNSP Network Planner in consultation with
the TSO, the ERC and Users to comply with the transmission planning criteria set out in
PC4.1.

Generation capacity planning is undertaken by the Single Buyer in consultation with the
ERC, TSO, TNSP Network Planner and Power Producers and in accordance with the
generation planning criteria set out in PC4.2.

The operating conditions to be expected by Users under normal operating conditions, under

System Stress conditions and under System Emergency conditions are detailed in the
Connection Conditions.

PC4.1 TRANSMISSION NETWORK PLANNING CRITERIA

PC4.1.1 Technical Standards

The TNSP Network Planner will apply the required technical standards in the planning and
development of the Transmission Network and these shall be matched by Users in the
planning and development of their own User Network that connects to the Transmission
Network. This is particularly important at the interface between the two Networks.
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PC4.1.2 Contingency Criteria
() Primary Criterion

The Transmission Network is to be designed and operated, so far as practicable, in
according with the (n-1) primary criterion. Further contingency criteria such as probability
criteria are only considered for the purpose of scenario analysis.

The (n-1) criterion is considered to be fulfilled, when following the first loss of a circuit
forming part of the Transmission Network, and with all other circuits being available, the
following conditions have been met. Namely, that there will not be:

(@ any violation of the normal operational limits (such as voltage or equipment
loading) which would jeopardise the safety and reliability of the system operation
or will cause overloading of Apparatus or Plant;

(b) supply interruptions to any User;

(c) the need to change or suspend long-term contracts.;
(d) loss of Power System stability; or

(e) the need to run generation out of merit order.

The (n-1) criterion must be applied for all credible scenarios. Following the analysis of the
loss of transmission circuits the TNSP Network Planner will also analyse the impact on the
Transmission Network of the loss of any single Generating Unit and take remedial action
if items (@) to (d) above apply.

(i) Secondary Criteria

Having analysed the primary criterion the TNSP Network Planner will also be required to
study secondary criteria involving the loss of a second circuit or the loss of a further
Generating Unit or the failure of a section of busbar, to analyse what impact such a loss
has on the Transmission Network. The TNSP Network Planner, using Prudent Utility
Practice, will determine what action is required in the event that a secondary criterion
occurs. Such action will require the TNSP Network Planner to take a view on the
probability of such an event occurring. Where the impact of the secondary criteria is high,
and the probability is, in the reasonable opinion of the TNSP Network Planner significant,
then this should be noted in the Transmission Master Plan in order that the TSO can deal
with this issue and the contingency planning required under the Transmission Code.

PC4.1.3 Performance Requirements
() Voltage Ranges

The Transmission Network shall be planned such that the voltage shall remain within the
specified limits under normal and (n-1) conditions (first circuit/Generating Unit outage).

(i) Short Circuit Levels
Planned maximum short circuit fault levels shall not be greater than 95% of equipment

ratings. In most cases, this corresponds to saying that, for three-phase or single-phase-to-
earth faults, planned maximum short circuit fault levels shall not be greater than 95% of:
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(&) 40 KA for one second at 400 kV.

(b) 31.5 kA for three seconds at 230 kV.

(c) 31.5 KA for three seconds at 132 kV.

(d) 25 KA for three seconds at 33 kV.
(iii) System Earthing

The 400 kV, 230 kV and 132 kV sections of the Transmission Network are solid earthed
systems. The line to earth voltage during single line to earth faults should not rise above
80% of the rated line to line voltage.

PC4.1.4 Modelling Assumptions
() Demand

All studies shall be carried out using appropriate Energy and peak Demand forecasts, and
these shall be recorded in the Transmission Master Plan. The Transmission Network, as
modelled for the different years, shall meet the Transmission Planning Criteria given in PC4
at system annual peak Demand and at minimum generation levels.

(i) Generation Capacity

Further studies shall be carried out in conjunction with the Generation Master Plan to
determine that the Transmission Planning Criteria given in PC4 are met across all of the
required future periods and also to determine the optimum siting for new or refurbished
Generating Units.

(iii) Interconnectors

The Transmission Network shall be capable of exchanging the required scheduled power
through the Interconnectors. Where low frequency oscillation (between the different Power
Systems) is deemed a credible risk the TSNP Network Planner will require the Single
Buyer to ensure that Generating Units be fitted with power system stabilisers (PSS).

PC4.2 GENERATION CAPACITY PLANNING CRITERIA

The Single Buyer, TNSP Network Planner and the Interconnected Party will apply the
relevant technical, international and Transmission Code standards to the planning and
development of the generation capacity and these shall be taken into account by Power
Producers in the planning and development of their own Power Stations.

The Single Buyer shall be responsible for determining the generation capacity planning
criterion to be used for the “Primary Criterion”. This should be based on a model utilising a
loss of load probability value determined by the Single Buyer and approved by the ERC.
Typically, such a value will be in days per year. The generation capacity planning study
based on the primary criterion shall then be judged against the secondary criterion which
shall be the loss of the single largest Generating Unit connected to the Power System or
the loss of the largest Interconnector. Whichever criterion then indicates the largest need,
in terms of the required new generation capacity, shall be the one used for that period.
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In planning for new generation capacity, in any given time period, the Single Buyer will
determine the maximum size of Generating Units that can be used on the Transmission
Network in that time period, which thereby avoids the need for excessive Spinning
Reserve to cover the loss of that Generating Unit.

PC5 ANNUAL PLANNING REQUIREMENTS

PC5.1 TRANSMISSION MASTER PLAN

PC5.1.1 TNSP to Prepare

The TNSP Network Planner is required by the Planning Code to produce by 1 July each
year a first draft of the “Transmission Master Plan” to inform Users of opportunities for
connecting to and/or use of the Transmission Network. The final Transmission Master
Plan issued in conjunction with the Generation Master Plan by 30 September each year will
also take into account changes to existing or new Power Stations as approved by the
Single Buyer. Such changes could be for reasons of extension, repowering or construction
of a Power Station.

The Transmission Master Plan shall cover each of the ten succeeding calendar years and it
will show the opportunities available for connecting to and use of the Transmission
Network indicating those parts most suited to new connections and the transport of
additional quantities of electricity. The TNSP Network Planner will also consult the ERC
and TSO when preparing the Transmission Master Plan.

() Routine Requirements.

To enable the Transmission Master Plan to be prepared each User is required to submit to
its TNSP Network Planner “Standard Planning Data” and “Detailed Planning Data” as listed
in Parts 1 and 2 of Appendix A to the PC. Where a User has more than one Connection
Point then data is required for each Connection Point.

Data should be submitted by Users to the TNSP Network Planner by 30 April of the current
year, termed “Year 0", of each calendar year and it should cover each of the ten succeeding
calendar years (and in certain circumstances, Year 0).

Where, from one year to another, there is no change in the data, (or in some of the data) to
be submitted, instead of re-submitting the data, a User may send a written statement
declaring that there has been no change in the data (or in some of the data) from the
previous time.

In the case of the DNSP, their respective network planners will prepare plans, utilising the
data provided by Users connected to its Distribution Network, showing how they propose
to develop this Distribution Network in accordance with PC5.

The TNSP Network Planner will notify each DNSP of any material modifications to the
Transmission Network that affect that DNSP. This will be in order that agreement is
reached with the DNSP over proposed changes that affect Connection Points or Custody
Transfer Points.
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(i) Non-routine requirements

Planning data submissions must be provided by a User or any proposed User when
applying for new or modified arrangements for connection to or use of the Transmission
Network. This section deals with the data required, pursuant to the Planning Code and data
provided by a User at the time it notifies the TNSP Network Planner of any significant
changes to its Network or operating regime.

In these submissions, the User must always provide Standard Planning Data. It will only
supply Detailed Planning Data if requested by the TNSP Network Planner. The notification
must also include the date and time at which the change is expected to become effective.
Information must refer to the remainder of the current year as well as to the ten succeeding
years.

PC5.2 GENERATION MASTER PLAN

PC5.2.1 Single Buyer to Prepare

The Single Buyer in consultation with the ERC, TSO and TNSP Network Planner will
prepare and publish in accordance with the requirements of this Planning Code, a
“Generation Master Plan”, being primarily a generation capacity plan, by 30 September
annually showing in respect of the ten succeeding calendar years:

(@) The projection of the seasonal maximum and minimum Demand for electricity in
the Kingdom and the corresponding Energy requirements for each year across
the study period.

(b) The amount and nature of generation capacity currently available to meet that
Demand and any anticipated restrictions in the production of Energy, the amount
and nature of generation that it expects will be out of service for more than one
year (identifying whether such capacity will be temporarily or permanently out of
service) and generation under construction.

(c) The amount and nature of Demand that can be met by Interconnected Parties
with their power systems external to the Kingdom.

(d) The amount and nature of generation capacity it expects will be required to
ensure that generation planning criteria are achieved.

(e) General details of its current plans for securing that additional generation
capacity.

PC5.2.2 Users to Provide Details to the TNSP Network Planner

Power Producers requiring a new Connection Point and/or CTP or modifications to an
existing Connection Point and/or CTP will also provide the data required under this PC to
the TNSP Network Planner by 30 April annually in connection with the Transmission
Master Plan.

! This should be a generation capacity plan. The transmission master plan will include new generation that has
approval to proceed.

NEPCO Transmission Code PC — Final Approved Page 7 of 24



The TNSP Network Planner will then incorporate the proposed Network connections for
these Power Stations in the Transmission Master Plan which will be passed to the Single
Buyer to assist the Single Buyer, under PC5.2. Additional data will be supplied by the
TNSP Network Planner on the request of the Single Buyer.

PC6 PLANNING DATA

PC6.1 DATA TO BE PROVIDED

The PC requires two types of data to be provided:
(@ Standard Planning Data.
(b) Detailed Planning Data.

Listings of Standard Planning Data, required in every case, and Detailed Planning Data,
required in certain cases, are set out in Parts 1 and 2 of Appendix A to the PC.

PC6.2 STATUS OF PLANNING DATA

The PC allocates planning data to one of three different status levels. These reflect a
progression in degrees of confidentiality, commitment and validation. They are Preliminary
Project Data, Committed Project Data and Contracted Project Data.

() Preliminary Project Data

Data supplied by a User in conjunction with an application for connection to or use of the
Transmission Network shall be considered “Preliminary Project Data” until a binding
Connection Agreement and or Use of System Agreement is established between the
TNSP and the User. The TNSP Network Planner and/or the Single Buyer shall not
disclose this data to another User unless and until it becomes “Committed Project Data” or
“Contracted Project Data” whereupon the disclosure provisions in PC6.2(ii) or PC6.2(iii) will

apply.

Preliminary Project Data will normally contain only Standard Planning Data, unless Detailed
Planning Data is specifically requested by the TNSP Network Planner and/or Single Buyer
to permit more detailed Transmission Network studies to be carried out. Preliminary
Project Data will most usually be associated with development studies.

(i) Committed Project Data

When the offer for a Connection Agreement and or Use of System Agreement is
accepted, the data relating to the User’s development already submitted as Preliminary
Project Data and subsequent data required by the TNSP Network Planner under this PC,
will become Committed Project Data once it has been approved by the TNSP as the case
may be.

Committed Project Data, together with other data held by the TNSP Network Planner
relating to the Transmission Network will form the background against which new
applications from Users will be considered and against which planning of the Transmission
Network shall be undertaken. Accordingly, Committed Project Data will be treated as
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confidential except to the extent that the TNSP Network Planner or Single Buyer is obliged
to disclose it:

(@ In the preparation of a Transmission Master Plan or a Generation Master Plan
and if any further information is required to be provided with these master plans.

(b) When considering and or advising on applications (or possible applications). In
such cases, the TNSP Network Planner may disclose Committed Project Data
both orally and in writing to other Users making an application (or considering a
possible application).

(c) To the TSO for operational planning purposes.

(d) By the Single Buyer to an Interconnected Party where it is necessary for that
Interconnected Party to carry out work on its Network in connection with the
User’s application.

(e) Under the terms of an Interconnection Agreement between the Single Buyer
and a party external to the Kingdom, to provide information on the power systems
that are interconnected.

Committed Project Planning Data may contain both Standard Planning Data and Detailed
Planning Data.

(iii) Contracted Project Data

The Connection Conditions require that, before an agreed connection to the
Transmission Network may be physically established, any estimated value contained
within the Committed Project Data shall be replaced, where applicable, by validated actual
values and as appropriate by updated forecasts for future data items including Demand.
That data provided at this stage is termed “Contracted Project Data”, since this will form the
basis of the eventual contractual agreement between the parties.

Contracted Project Data, together with other data held by the TNSP Network Planner
relating to the Transmission Network will form the background against which new
connection applications from Users will be considered and against which planning of the
Transmission Network shall be undertaken. Accordingly, Contracted Project Data will be
treated as confidential except to the extent that the TNSP Network Planner or Single
Buyer is obliged to disclose it under the following circumstances:

(& In the preparation of a Transmission Master Plan or a Generation Master Plan
and if any further information is required to be provided with the master plans.

(b) When considering and/or advising on applications (or possible applications). In
such cases, the TNSP Network Planner may disclose Contracted Project Data
both orally and in writing to other Users making an application (or considering a
possible application).

(c) To the TSO for operational planning purposes.
(d) By the Single Buyer to an Interconnected Party where it is necessary for that

Interconnected Party to carry out work on its Network in connection with the
User’s application.
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(e) Under the terms of an Interconnector Agreement between the Single Buyer
and a party external to the Kingdom, to provide information on the power systems
that are interconnected.

Contracted Project Planning Data may contain both Standard Planning Data and Detailed
Planning Data.

PC6.3 PROCEDURES FOR CONNECTION TO AND USE OF THE TRANSMISSION
NETWORK

PC6.3.1 Application Procedure for New Connection and Use of the Transmission
Network

Any person seeking to establish new or modified arrangements for connection and or use of
the Transmission Network must make an application on the standard application form
available from the TNSP Network Planner on request. The application should include:

(@) a description of the User Network to be connected to the Transmission
Network or of the modifications to User Network already connected to the
Transmission Network. Both cases are termed “Development” in this Planning
Code;

(b) the relevant Standard Planning Data as listed in Part 1 of Appendix A; and

(c) the desired completion date of the proposed Development.

PC6.3.2 Consideration by the TNSP Network Planner
In assessing the technical requirements of a User's connection, the TNSP Network
Planner shall not unfairly discriminate between Users of a similar category, location or size.
It should be noted that it will not be technically or economically practicable to achieve
uniformity of method of connection at all times.
The Transmission Network voltage level at which a User Network owned or proposed by
a Power Producer or Principal Consumer will be connected at and the busbar
configuration which that User Network utilises will depend upon but shall not be limited to
the following:

(@) The size and number of the Generating Units comprised in the User Network.

(b) The size of the MW Demand at the Connection Point.

(c) Consistency with future development of the Transmission Network.

(d)  Proximity to the existing Transmission Network.

(e) The cost of the proposed connection.
The Transmission Network voltage level at which a User Network owned or proposed by
a DNSP will be connected at and the busbar configuration which that User Network utilises

will depend upon but shall not be limited to the following:

(& The size of the MW Demand at the Connection Point.
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(b) Consistency with future development of the Transmission Network.

(c) Consistency with coordinated planning of the Transmission Network and the
Distribution Network.

(d)  Proximity to the existing Transmission Network.

(e) The cost of the proposed connection.

PC6.3.3 Offer of Terms for Connection

The TNSP Network Planner will, in accordance with the Transmission Code and having
obtained the consent of the Single Buyer, where such an offer involves a Power Producer,
offer terms upon which it is prepared to enter into an agreement with the applicant for the
establishment of the proposed new or modified connection to and or use of the
Transmission Network. Such an offer will be made within 3 months of receiving a valid
application complete with all the required data.

The offer shall specify, and the terms shall take account of, any works required for the
extension or reinforcement of the Transmission Network necessitated by the applicant’s
proposed activities.

The offer must be accepted by the applicant User within the period stated in the offer, after
which the offer automatically lapses. Acceptance of the offer renders the TNSP Network
Planner’s works related to that User Development committed and binds both parties to the
terms of the offer.

Within 28 days (or such longer period as the TNSP Network Planner may agree in any
particular case) of acceptance of the offer, the User shall supply the Detailed Planning Data
pertaining to the Development as listed in Part 2 of Appendix A.

Any significant changes to this information, compared with the preliminary data agreed by
the TNSP Network Planner will need to be agreed by the appropriate TNSP Network
Planner. However, it is not envisaged that this will be required if the results are within +/-
2.5% of the figures approved by the TNSP Network Planner from the Preliminary Project
Data. The TNSP Network Planner will be responsible under these circumstances for
accepting the Users results and will notify the Single Buyer of any changes in the Users
data where appropriate.

PC6.4 COMPLEX TRANSMISSION NETWORK CONNECTIONS

The magnitude and complexity of any Transmission Network extension or reinforcement
will vary according to the nature, location and timing of the applicants proposed
Development. In the event, it may be necessary for the TNSP Network Planner to carry out
additional more extensive system studies.

In such circumstances, the TNSP Network Planner shall, within the original 3-month time
scale as detailed in PC6.3.3, provide a preliminary offer indicating those areas that require
more detailed analysis.

After receiving the preliminary offer, the User shall indicate whether it wishes the TNSP
Network Planner to undertake the work necessary to proceed to make a revised and final
offer within a 3-month time scale or such other time scale that both parties agree. Where
the User and the TNSP Network Planner cannot agree on the time scale to produce the

NEPCO Transmission Code PC — Final Approved Page 11 of 24



final offer, the matter will be referred to the ERC and the time scale consented by the ERC
will be used.

The TNSP Network Planner may require the User to provide some or all the Detailed
Planning Data listed in Part 2 of the Appendix at this stage (in advance of the normal time
scale specified).

PC6.5 RIGHT TO REJECT AN APPLICATION

The TNSP Network Planner shall be entitled to reject an application for connection and or
use of the Transmission Network:

(8 if to do so would be likely to involve the TNSP Network Planner or the Single
Buyer in breach of its duties under the Transmission Code or Electricity Sector
Law or of any regulations relating to safety or standards applicable to the
Transmission Network; or

(b) if the person making the application does not undertake to be bound, in so far as
applicable, by the terms of the Transmission Code.

Any rejected applicants may appeal to the ERC for a final decision.

PC6.6 CONNECTION AGREEMENT AND USE OF SYSTEM AGREEMENT

A Connection Agreement and or Use of System Agreement (or the offer for a
Connection Agreement and or Use of System Agreement) will include as appropriate,
within its terms and conditions:

(@ a condition requiring both parties to comply with the Transmission Code;
(b) details of any connection and/or Use of System charges;

(c) details of any capital related payments arising from the necessary reinforcement
or extension of the Transmission Network;

(d) a “Site Responsibility Schedule” and Operational Diagram, detailing the
divisions of responsibility at the Connection Point in relation to ownership,
control, operation, and maintenance of Plant and Apparatus and to the safety of
staff and members of the public; and

(e) a condition requiring the User to supply Detailed Planning Data (to the extent not

already supplied) within 28 days of the acceptance of the offer (or such longer
period as may be agreed in a particular case).
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Planning Code — Appendix A
Planning Data Requirements

Part 1

PC Al STANDARD PLANNING DATA

PC A1.1 CONNECTION SITE AND USER SYSTEM DATA

PC Al1.1.1 General

All Users shall provide the TNSP Network Planner with details specified in sub-sections (i)
and (ii) below relating to their User Network.

(i) User Network Layout

Users shall supply single line diagrams showing the existing and proposed arrangements of
the main connections and primary systems showing equipment ratings and where available
numbering and nomenclature.

(i) Short Circuit Infeed

Users shall supply the following information:

@) maximum 3-phase short circuit current injected into the Transmission Network;
and
(b) minimum zero sequence impedance of the User Network at the point of

connection with the Transmission Network.

PC Al1.2 DEMAND DATA

PC Al1.2.1 General

All Users with Demand in excess of 5 MW at the Connection Point shall provide the TNSP
Network Planner with Demand, both present and forecast, as specified in this PC Al.2
provided that all forecast maximum Demand levels submitted to the TNSP Network

Planner by Users shall be on the basis of corrected Average Hot and Average Cold Spell
(AHS/ACS) Conditions.

In order for the TNSP Network Planner to be able to estimate the diversified total Demand

at various times throughout the year, each User shall provide such additional forecasts of
Demand data as the TNSP Network Planner may reasonably request.

PC Al1.2.2 Demand (Active and Reactive) Data Requirements
Users shall provide the forecast peak day Demand profile (MW and power factor) and

monthly peak Demand variations by time marked hourly throughout the peak day, net of the
output profile of all Generating Units directly connected to a User Network and not subject
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to Central Dispatch. In addition, Users shall advise of any sensitivity of User Demand to
any voltage and frequency variations on the Transmission Network.

The maximum harmonic content which the User would expect its Demand to impose on the
Transmission Network; and the average and maximum phase unbalance which the User
would expect its Demand to impose on the Transmission Network, shall also be provided.

PC A1.2.3 Fluctuating Demand in excess of 5SMVA

The following details are required by the TNSP Network Planner from the Users which are
connected or intending to connect to the Transmission Network, concerning any
fluctuating Demand in excess of 5 MVA:

@) details of the cyclic variation of Demand (Active and Reactive Power);

(b) the rates of change of Demand (Active and Reactive Power) both increasing
and decreasing;

(c) the shortest repetitive time interval between fluctuations in Demand (Active and
Reactive Power);

(d) the magnitude of the largest step changes in Demand (Active and Reactive
Power) both increasing and decreasing;

(e) maximum Active and Reactive Energy demanded per hour by the fluctuating
load cycle; and

() steady state residual Demand (Active Power) occurring between Demand
fluctuations.

PC Al1.2.4 User's Abnormal Demand

Details should be provided on any individual loads, which have characteristics differing from
the typical range of loads in the domestic, commercial or industrial categories. In particular,
details on arc furnaces, rolling mills, traction installations etc that are liable to cause voltage
flicker problems to other Consumers.

PC A1.2.5 Demand Side Management

Any details of Demand management schemes utilised by the User including automatic
under frequency load shedding schemes shall be provided to the TNSP Network Planner
for every Demand block, together with its associated low frequency setting.

PC A1.3 GENERATING UNIT AND POWER STATION DATA

PC A1.3.1 General

All Generating Unit and Power Station data submitted to the TNSP Network Planner shall
be in a form approved by the TNSP Network Planner. Where the User has undertaken
modelling of the Transmission Network then the TNSP Network Planner should be
advised of this and the results of the modelling, including an electronic copy of the modelling
data, should be made available to the TNSP Network Planner on request. For the
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avoidance of doubt the User is not required under the PC to provide the modelling software
to the TNSP Network Planner, unless it so chooses.

PC A1.3.2 Power Station Data Requirements

The data required relate to each point of connection to the Transmission Network, and
shall include:

@) The Capacity of the Power Station in MW sent out for Peak Capacity,
Economic Capacity and Minimum Generation.

(b) Maximum auxiliary Demand (Active and Reactive Power) made by the Power
Station at start up and normal operation.

(c) The operating regime of Generating Units not subjected to Central Dispatch.

Where a Generating Unit connects to the User’s Network, the output from this Generating
Unit is to be taken into account by the User in its Demand profile submission to the TNSP
Network Planner at the relevant Connection Points, except where such Generating Unit
is subject to Central Dispatch.

In the case where Generating Units are not subject to Central Dispatch, the User must
inform the TNSP Network Planner of the number of Generating Units together with their
total Capacity. On receipt of such data, the User may be further required, at the TNSP

Network Planner’s discretion, to provide details of the Generating Unit together with their
Energy output profile.

PC A1.3.3 Generating Unit Data Requirements

The following parameters are required for each Generating Unit (which includes for the
avoidance of doubt unconventional Generating Units):

@) prime mover/ energy converter type;

(b) Generating Unit type;

(© Generating Unit rating and nominal voltage (kVA @ power factor & V);

(d) Generating Unit rated power factor;

(e) Economic Capacity sent out (KW);

() Maximum Continuous Rating generation (MCR) and Minimum Generation

capability sent out (kW);

(9) Reactive Power capability (both leading and lagging) at the lower voltage
terminals of the generator transformers for MCR generation, Economic Capacity
and minimum Loading;

(h) maximum auxiliary Demand in kW and kvar;
(@ inertia constant (kW sec/kVA);
()] stator resistance;
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(K) short circuit ratio;

()] direct-axis transient reactance and time constant;

(m) direct-axis sub-transient reactance and time constant;

(n) generator transformer rated kVA, positive sequence reactance and tap change
rate;

(0) Generating Unit capability chart;

(p) exciter and stabiliser;

Q) Black Start capability;

(9] de-clutchable capability;
(s) multi-shifting capability;
® AGC capability; and
(u) supervisory control.

Part 2

PC A2 DETAILED PLANNING DATA

PC A2.1 CONNECTION SITE AND USER SYSTEM DATA

PC A2.1.1 General

When Detailed Planning Data are required under the PC, all Users shall provide the TNSP
Network Planner with the details as specified in PC A2.1 unless the TNSP Network
Planner advises in writing that this information or specified parts of this information are not
required.

PC A2.1.2 Connection Point Network Lay-out

The User shall provide single line diagrams of existing and proposed arrangements of
connections to the Transmission Network and primary circuits at the Connection Point of
the User Networks including:

@) busbar layouts;

(b) electrical circuitry (i.e. lines, cables, transformers, switchgear etc);
(© phasing arrangements;

(d) earthing arrangements;

(e) switching facilities and interlocking arrangements;
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() operating voltages; and

(9) numbering and nomenclature.

PC A2.1.3 Reactive Compensation Equipment

For all independently switched reactive compensation equipment on the Distribution
Network or User's Network connected at 33 kV and above, other than power factor
correction equipment associated directly with the User’s Plant and Apparatus, the following
information is required:

@) type of equipment (e.g. fixed or variable);
(b) capacitive and or inductive rating or its operating range in kvar;
(c) details of automatic control logic, to enable operating characteristics to be

determined by the TNSP Network Planner; and

(d) the point of connection to the User Network in terms of electrical location and
voltage.

PC A2.1.4 Short Circuit Infeed into the Transmission Network

Each User is required to provide the total short circuit infeeds, calculated in accordance with
Good Industry Practice, into the Transmission Network from its User Network at the
Connection Point as follows:

€) the maximum 3-phase short-circuit infeed including infeeds from any Generating
Unit connected to the User Network;

(b) the additional maximum 3-phase short circuit infeed from any induction motors
connected to the User Network; and

(© the minimum zero sequence impedance of the User System.

PC A2.1.5 Lumped System Susceptance

Details of equivalent lumped network susceptance of the User System at nominal frequency
at the Connection Point. This should include any shunt reactors which are an integrated
part of the cable network and which are not normally in or out of service independent of the
cable. This should not include:

€)) independent reactive compensation plant on the User System; or

(b) any susceptance of the User System inherent in the Active and Reactive
Power Demand data given under PC A2.2.

PC A2.1.6 Demand Transfer Capability

Where the same Demand may be supplied from alternative Transmission Network points
of supply, the proportion of Demand normally fed from each Transmission Network point
and the arrangements (manual and automatic) for transfer under planned or fault outage
conditions shall be provided.
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PC A2.1.7 System Data

Each User with an existing or proposed Connection Point connected at 132 kV or above
shall provide the following details relating to that Network:

(i) Circuit parameters for all circuits:
@) rated voltage (kV);

(b) operating voltage (kV);

(©) positive phase sequence reactance;
(d) positive phase sequence resistance;
(e) positive phase sequence susceptance;
M zero phase sequence reactance;

(9) zero phase sequence resistance; and
(h) zero phase sequence susceptance;

(i) Inter-bus Transformers
(between the User System at the Connection Point and the User’s main Network)

@) rated kVA,;

(b) voltage ratio;

(©) winding arrangements;

(d) positive sequence reactance (max, min and nominal tap);
(e) positive sequence resistance (max, min and nominal tap);
M zero sequence reactance;

(9) tap changer range;

(h) tap change step size;

0] tap changer type: on Load or off circuit;

()] earthing arrangements; and

(K) supervisory control.

(i) Switchgear

(including circuit breakers, and disconnecters on all circuits connected to the Connection
Point including those at Power Stations)

@) rated voltage (kV);
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(b) operating voltage (kV);

(c) rated short-circuit breaking current, 3-phase (kA);
(d) rated short-circuit breaking current, 1-phase (kA);
(e) rated load-breaking current, 3-phase (kA);

() rated load-breaking current, 1-phase (kA);

(9) rated short-circuit making current, 3-phase (kA);

(h) rated short-circuit making current, 1-phase (kA); and
® supervisory control.

PC A2.1.8 Protection Data

The information essential to the TNSP Network Planner relates only to protection that can
trip, intertrip or close any Connection Point circuit breaker or any Transmission Network
circuit breaker. The following information is required:

@) a full description, including estimated settings based on clearance times given in
CC5, for all relays and protection systems installed or to be installed on the User
System;

(b) a full description of any auto-reclosing facilities installed or to be installed on the

User System, including type and time delays;

(c) a full description, including estimated settings, for all relays and protection
systems installed or to be installed on the Generating Unit, generating unit
transformer, station transformers and their associated connections;

(d) for Generating Units having (or intending to have) a circuit breaker on the circuit
leading to the generator terminals, at the same voltage, clearance times for
electrical faults within the Generating Unit zone; and

(e) the most probable fault clearance time for electrical faults on the User System.

PC A2.1.9 Earthing Arrangements

Full details of the earthing on the User System, including impedance values of any neutral
earthing resistors, reactors or capacitors.

PC A2.1.10 Transient Overvoltage Assessment Data

When undertaking insulation co-ordination studies, the TNSP Network Planner will need to
conduct overvoltage assessments. When requested by the TNSP Network Planner, each
User is required to submit estimates of the surge impedance parameters present and
forecast of its User Network with respect to the Connection Point and to give details of the
calculations carried out. The TNSP Network Planner may further request information on
physical dimensions of electrical equipment and details of the specification of Apparatus
directly connected to the Connection Point and its means of protection.
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PC A2.2 DEMAND DATA

PC A2.2.1 General

All Users with demand shall provide the TNSP Network Planner with the Demand both
present and forecast specified in this PC A2.2.

All forecast maximum Demand levels submitted to the TNSP Network Planner by Users
shall be on the basis of average climatic conditions and in order for the TNSP Network
Planner to be able to estimate the diversified total Demand at various times throughout the
year, each User shall provide such additional forecast Demand data as the TNSP Network
Planner may reasonable request.

PC A2.2.2 User System Demand (Active and Reactive Power)

The User shall provide forecast daily Demand profiles of up to ten years ahead net of the
output profile of all Generating Units directly connected to the User System (but not
subject to Dispatch by the TSO), hourly throughout the day as follows;

@) forecast peak Demand day on the User System (total Demand + distribution
losses - generating output);

(b) forecast peak Demand at day of summer peak Power System Demand as
indicated by the TSO;

(c) forecast peak Demand at day of winter peak Power System Demand as
indicated by the TSO; and

(d) forecast minimum Demand at day of minimum Power System Demand as
indicated by the TSO.

PC A2.2.3 User Demand Control Data

The potential reduction in Demand available from the User in kW and kvar, the notice
required to put such reduction into effect, the maximum acceptable duration of the reduction
in hours and the permissible number of reductions per annum.

PC A2.3 GENERATING UNIT AND POWER STATION DATA

PC A2.3.1 General

All Power Producers with Power Stations that have a site rating Capacity of 5 MW and
above shall provide the TNSP Network Planner with details as specified in this PC A2.3.

PC A2.3.2 Auxiliary Demand

The normal unit-supplied auxiliary Demand is required for each Generating Unit at rated
output MW; and the Power Station auxiliary Demand, if any, additional to the Generating
Unit Demand, where the Power Station auxiliary Demand is supplied from the
Transmission Network, is required for each Power Station.
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PC A2.3.3 Generating Unit Parameters

The following parameters are requiring for each Generating Unit;

(a)
(b)
(c)
(d)
(e)
()
(9)
(h)

()
(k)
()
(m)
(n)
(0)

rated terminal voltage (kV);

rated MVA;

rated MW;

minimum stable generation (MW);

short circuit ratio;

minimum direct-axis reactances (synchronous, transient and sub-transient);
minimum quadrature-axis reactances (synchronous, transient and sub-transient);

direct-axis open circuit and short circuit time constants (transient and sub-
transient);

guadrature-axis open circuit and short circuit time constants (transient and sub-
transient);

stator time constant;

stator resistance;

stator leakage reactance;

inertia constant (MWsec/MVA);

rated field current; and

field current (amps) open circuit saturation curve for voltages at the generator

terminals ranged from 50% to 120% of rated value in 10% steps as derived from
appropriate manufacturer’s test certificates.

PC A2.3.4 Parameters for Generator Unit Transformers

The following parameters are required for the generator unit transformer, or for the interbus
transformer, where Generating Units connect to the Transmission Network through a

transformer:
@) rated MVA;
(b) voltage ratio;
(c) positive sequence reactance (at max, min and nominal tap);
(d) positive sequence resistance (at max, min and nominal tap);
(e) zero phase sequence reactance;

(f)

tap changer range;

NEPCO Transmission Code PC — Final Approved Page 21 of 24



(9) tap changer step size;
(h) tap changer type: on load or off circuit; and

0] earthing arrangement.

PC A2.3.5 Power Station Transformer Parameters
The following parameters are required for the Power Station interbus transformer where a
User’s interbus transformer is used to connect the Power Station to the Transmission
Network:

(@) rated MVA,;

(b) voltage ratio; and

(c) zero sequence reactance as seen from the higher voltage side.

PC A2.3.6 Excitation Control System Parameters

The following parameters are required:

@) DC gain of excitation loop;

(b) rated field voltage;

(© minimum field voltage;

(d) maximum field voltage;

(e maximum rate of change of field voltage (rising);

() minimum rate of change of field voltage (falling);

(9) details of excitation loop described in block diagram form showing transfer
functions;

(h) dynamic characteristics of over-excitation limiter; and

® dynamic characteristics of under-excitation limiter.

PC A2.3.7 Governor Parameters (for Reheat Steam Generating Unit)

The following parameters are required for a reheat steam Generating Unit:

@) HP governor average gain MW/Hz;
(b) speeder motor setting rate;

(c) HP governor valve time constant;
(d) HP governor valve opening limits;
(e) HP governor valve rate limits;
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(f)
(9
(h)
(i)
@)
(k)
(0
(m)

reheater time constant (Active Energy stored in reheater);

IP governor average gain MW/Hz;

IP governor setting range;

IP governor valve time constant;

IP governor valve opening limits;

IP governor valve rate limits;

details of acceleration sensitive elements in HP & IP governor loop; and

a governor block diagram showing the transfer functions of individual elements.

PC A2.3.8 Governor Parameters — Non-reheat Steam and Gas Turbine units

The following parameters are required for non-Reheat Steam Generating Units and Gas
Turbine Generating Units including Generating Units within CCGT blocks:

(@)
(b)
()
(d)
(e)
(f)
(9)

governor average gain;

speeder motor setting range;

time constant of steam or fuel governor valve;
governor valve opening limits;

governor valve rate limits;

time constant of turbine; and

governor block diagram.

PC A2.3.9 Governor and Associated Prime Mover Parameters — Hydro units

The following parameters are required for Hydro Generating Units:

(@)
(b)
()
(d)
(€)

guide vane actuator time constant (in seconds);
guide vane opening limits (%);

guide vane opening rate limits (%/second);
guide vane closing rate limits ((%/second); and

water time constant (in seconds).

PC A2.3.10 Plant Flexibility Performance

The following parameters are required for Generating Unit flexibility:

(@)

rate of Loading following weekend shutdown (Generating Unit and Power
Station);
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(b) rate of Loading following an overnight shutdown (Generating Unit and Power

Station);
(9 block Load following Synchronising;
(d) Rate of Deloading from normal rated MW,
(e) Regulating range; and
® Load rejection capability while still Synchronised and able to supply Load.

PC A3 ADDITIONAL DATA

PC A3.1 GENERAL

Notwithstanding the Standard Planning Data and Detailed Planning Data set out in this
Appendix, the TNSP Network Planner may require additional data from Users. This will be
to represent correctly the performance of Plant and Apparatus on the Transmission
Network where the present data submissions would, in the TNSP Network Planner’s
reasonable opinion, prove insufficient for the purpose of producing meaningful system
studies for the relevant parties.

As the TSO is responsible for the overall coordination of the Transmission Network, then
any data required by it will be requested through the TNSP Network Planner. In addition, if
the Single Buyer requires additional data then it will request such data through the TSO
who will request data from the TNSP Network Planner if required to enable the TSO to
provide such additional data to the Single Buyer.
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Connection Conditions

cc1 INTRODUCTION

The Connection Conditions (CC) specify the minimum technical, design and certain
operational criteria which must be complied with by the Users connected to, or
seeking connection to the Transmission Network. They also set out the
procedures by which the Transmission Network Service Provider (TNSP) will seek
to ensure compliance with these criteria as a requirement for the granting of approval
for the connection of a User to the Transmission Network.

The procedures by which the TNSPs and Users may commence discussions on a
Connection Agreement are reflected in the Planning Code section of this
Transmission Code. Each Connection Agreement shall require Users to comply
with the terms of the Transmission Code and the TNSP will not grant approval to
connect the User Network to the Transmission Network until it is satisfied that the
criteria laid down by this CC have been met.

The provisions of the CC shall apply to all connections to the Transmission
Network:

(a) existing at the date when this Transmission Code comes into effect;

(b) existing at the date of commencement of the TNSP’s approval, where
these dates precede the date in (a) above; and

(c) as established or modified thereafter.

CC2 OBJECTIVES
The Connection Conditions are designed to ensure that:

(@) No new or modified connection will impose unacceptable effects upon the
Transmission Network or the total System or on any User Network nor
will it be subject itself to unacceptable effects by its connection to the
Transmission Network.

(b) The basic rules for connection treat all Users, within an equivalent
category, in a non-discriminatory fashion.

CC3 SCOPE

The Connection Conditions apply to the TSO, TNSP and to Users of the
Transmission Network which in this CC are:

(@) Power Producers;

(b) Distribution Network Service Providers (DNSPs);
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(c) Interconnected Parties;
(d) Principal Consumers.

Parties whose prospective activities would place them in any of the above categories
of User will, either pursuant to a Licence or as a result of the application procedures
for a Connection Agreement, become bound by this CC prior to their providing
Ancillary Services and or producing or consuming Energy.

CC4 TRANSMISSION SYSTEM PERFORMANCE CHARACTERISTIC

CC4.1 FREQUENCY

The Power System frequency is nominally maintained at 50 Hz. Due to the dynamic
nature of the Power System, the frequency can change rapidly under System
Stress or System fault conditions.

Under Normal Operation, frequency varies within a narrow band. However, under
System Stress or System fault conditions the frequency can deviate outside the
planned operating range for brief periods. Such conditions are summarised in Table
CC4.1-1.

Table CC4.1-1: Frequency Variations

Under Normal Operation and interconnected with | 49.95 Hz to 50.05 Hz
other systems

Under Normal Operation but not interconnected with | 49.95 Hz to 50.05 Hz
other systems

Under System Stress 48.75 Hz t0 51.25 Hz

Under extreme System fault conditions all | By a frequency greater
Generating Units should have disconnected by these | than or equal to 51.5 Hz.
(high or low) frequencies unless agreed otherwise in

writing with the TSO. By a frequency less than
or equal to 47.5 Hz.

CC4.2 VOLTAGE

CC4.2.1 Steady State Voltage

The Transmission Network under Normal Operation is designed to operate within
specific ranges. However, under System Stress or System fault conditions the
voltage range can go outside the specified ranges. These ranges are given in
Table CC4.2-1.
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The Transmission Network steady state voltages are nominally 400 kV, 230 kV and
132 kV.

Table CC4.2-1: Voltage Variations

Under Normal Operation For the 400 kV system: 380 kV (-5%) to 420 kV
(+5%)

For the 230 kV system: 2185kV (-5%) to
241.5 kV (+5%)

For the 132 kV systems: 118.8 kV (-10%) to
145.2 kV (+10%)

Under System Stress or | Voltages can be expected to deviate outside the
following System fault above limits by a further +/- 5% (excluding
transient and sub-transient disturbances)

CC4.2.2 Transient Voltage

Due to the effect of travelling waves on the Transmission Network as a result of
atmospheric disturbances or the switching of long transmission lines, transient
over-voltage can occur at certain node points of the network concerned. The
insulation level of all Apparatus must be coordinated to take account of transient
over-voltages and sensitive User equipment, such as computer and other solid state
equipment, should be suitably isolated from this effect.

The transient over-voltage during lightning strikes is typically experienced over a
voltage range of + 20% of nominal voltage. Connection Points close to a Network
lightning strike will experience voltages higher than this.

Unless otherwise agreed by the TNSP, the basic insulation value (BIL) for User
Apparatus shall be as follows:

(@) Forthe 400 kV system, the BIL is 1,425 kV.
(b) Forthe 230 kV system, the BIL is 1,050 kV.

(c) Forthe 132 kV system, the BIL is 650 kV.

CC4.2.3 Voltage Flicker

“Voltage Flicker” is a rapid change in voltage that is typically caused by User
equipment that distorts or interferes with the normal sinusoidal voltage waveform of
the Transmission Network. Such interference is a product of a relatively large
current inrush when Apparatus, such as a large motor, is suddenly switched on, or
resulting from the sudden increased Demand from for example welding equipment.
Such distortions can disturb Users equipment and cause, for instance through
flickering lights, Consumer annoyance. The current inrush acting over the Network
impedance is the mechanism that produces the voltage dip (sudden fall) and the
corresponding voltage swell (sudden rise) when the Apparatus concerned is
offloaded. Hence, the cause of the “Voltage Flicker”.
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Users are required to minimise the occurrence of Voltage Flicker on the
Transmission Network as measured at the User’'s Connection Point. The Voltage
Flicker limits are contained in the following documents:

(@) 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 (pg 17) “Limits on voltage
flicker short term and long term severity values”.

In general, the total Voltage Flicker at a Point of Common Coupling shall not
exceed:

(@) = 1% of the steady state voltage level, when these occur repetitively; or
(b) + 3% of the steady state voltage level, when these occur infrequently.

In cases where, in the reasonable opinion of the TSO, variations in Demand or
generating constitute a risk to Power System operation, strict conformity with the
IEC flicker curve will be required.

CC4.3 HARMONICS

Harmonics are normally produced by User’'s Apparatus generating waveforms that
distort the fundamental 50 Hz wave. Such harmonic generation can damage User
Apparatus and can result in failure of Transmission Network Apparatus. The
limits for harmonic distortion levels are given in the following documents:

(@) BS EN 50160:2000 “Voltage characteristics of electricity supplied by
public distribution systems”.

(b) UK Engineering Recommendation G5/4, February 2001 “Planning levels
for harmonic voltage distortion and the connection of non-linear
equipment to transmission systems and distribution networks”.

(c) IEC/TR3 61000-3-6 (1996) “Assessment of emission limits for distorting
loads in MV and HV power systems”.

In general, the maximum total levels of harmonic distortion on the System under

Normal Operation conditions, planned outages and fault outage conditions (unless
during System Stress) shall not exceed the values shown in the Table CC4.3-1.

Table CC4.3-1: Harmonic Voltage Distortions

Voltage Level Acceptable Harmonic Distortion Levels

400 kV a Total Harmonic Distortion of 1.5% with no individual
harmonic greater than 1%
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Voltage Level Acceptable Harmonic Distortion Levels

230 kV a Total Harmonic Distortion of 2% with no individual
harmonic greater than 1.5%

132 kV a Total Harmonic Distortion of 2% with no individual
harmonic greater of 1.5%.

CC4.4 PHASE UNBALANCE

Under Normal Operation, the maximum negative phase sequence component of the
phase voltage of the Power System should remain below 1%. Under planned
outage conditions, infrequent short duration peaks with a maximum value of 2% are
permitted for phase unbalance, subject to the prior agreement of the TSO.

CC5 TECHNICAL CRITERIA FOR PLANT AND APPARATUS AT THE
CONNECTION POINT

CCh.1 GENERAL
At the Connection Point all User’'s Plant and Apparatus shall meet acceptable
technical design and operational criteria. Detailed information relating to a particular
connection will be made available by the TNSP Network Planner on request by the
User through the Planning Code. Such information will include, but not be limited to,
the following:

(@) Load flow studies.

(b)  Short circuit studies.

(c) Power System stability analysis.

(d)  Annual/monthly load curves.

(e) Line forced outage rates, for the Network associated with the proposed
Connection Point or Custody Transfer Point.

()  Telecommunications network associated with the proposed Connection
Point or Custody Transfer Point (CTP).

This section CC5.1 of the Connection Conditions contains general technical criteria

that are applicable to all Users. More detailed technical criteria relating to a specific
User is contained in subsequent sections within CC5.

CC5.1.2 Technical Standards for Plant and Apparatus
All Plant and Apparatus connected to or proposed for connection to the

Transmission Network is required to meet certain minimum technical standards as
detailed below, in the following order of preference:
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(@) Relevant current international and pan-Europe technical standards, such
as IEC, ISO, EN.

(b) Relevant current national standards such as BSS, ASA, DIN.

Furthermore, Plant and Apparatus shall be designed, manufactured and tested in
accordance with IEC or equivalent approved standard and quality assurance
requirement of ISO 9001 or equivalent.

The User shall ensure that the specification of Plant and Apparatus at the
Connection Point or CTP shall be such to permit operation within the applicable
safety procedures agreed between the User and TNSP.

CC5.1.3 Technical Criteria for Communications Equipment
(1) General

Where for operational reasons the TSO determines that some means of routine and
emergency communication between the TSO and the User is required, then the
same shall be provided and maintained by the User.

The means of communications shall include but not be limited to the following:
(@) Dedicated telephone line.
(b) Dedicated fax line.
(c) Email and/or internet.

(d) On-line or dial up remote terminal units (RTU) for equipment such as
AGC shall be specified by the TSO, typically, the protocols used shall
comply with the following standards: IEC 60870-5 “Transmission
Protocols” publications or other International Standards to be advised by
the TSO and/or TNSP.

(i) Control Telephony

“Control Telephony” is the method by which a User's Responsible Engineer or
Operator and the TSO’s Control Engineers speak to one another for the purpose of
control of the Power System in both normal and emergency operating conditions.
Control Telephony provides secure point to point telephony for routine control calls,
priority control calls and emergency control calls.

The TSO shall install Control Telephony at the User location where the User
telephony equipment is not capable of providing the required facilities or is otherwise
incompatible with the TSO’s Control Telephony. Furthermore, voice logger recorders
may be installed at the User’s control room or at the NCC, at the TSO’s discretion.
The relevant details relating to the Control Telephony requirements are contained in
the Connection Agreement.

(iii) Facsimile Machines

Each User and the TSO shall provide a facsimile machine or other electronic data
exchange machines, as agreed between the parties in writing:
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(@) Inthe case of Power Producers, at each Power Station.
(b) Inthe case of the DNSPs, at the respective Control Centres.
(c) Incase of Interconnected Parties, at the respective Control Centres.

Prior to the User connecting to the Transmission Network, there shall be an
exchange of voice phone and fax/data exchange phone line numbers between the
relevant User and the TSO. Each party shall inform the other party of any changes
to the contact details at least a month in advance of such changes, otherwise and in
case of failures concerned parties to be informed.

(iv) Operational Monitoring and Control Equipment

Where required, the TNSP shall provide “Supervisory Control And Data Acquisition”
(SCADA) outstation RTU interface equipment. The User shall provide the relevant
voltage, current, frequency active and reactive energy, Active Power and Reactive
Power measurement outputs and plant status indications and alarms to the TNSP’s
SCADA outstation interface equipment as required by the TNSP and/or the TSO in
accordance with the terms of the Connection Agreement.

Active Power and Reactive Power measurements and control from Generating
Units and circuit breaker plus disconnector status indications, with alarms and
analogues for that unit, must each be provided to the TSO on an individual unit basis
in order that they can be associated with that Generating Unit.

The manner in which information is required to be presented to the outstation
equipment shall be agreed with the TNSP or set out in the Connection Agreement.

(v) System Monitoring

Monitoring equipment is provided on the Transmission System to enable the TSO
to monitor the System dynamic performance. For example, to enable the TSO to
monitor the individual Generating Units, the TSO requires voltage and current
signals from the secondary windings of Generating Unit circuit current transformers
and voltage transformers. These signals shall be provided by the User with the
installation of the monitoring equipment being dealt with in the respective
Connection Agreement.

CC5.1.4 Protection Criteria
M General

In order that the TSO and the TNSP can coordinate the operation of the
Transmission Network protection, it will be necessary for prospective Users to
submit their protection scheme proposals to the TNSP Network Planner.

Users should request existing System protection details from the TNSP Network
Planner, concerning the proposed Connection Point or CTP. The scheme
proposed by the User should take into account any planned upgrades to the
Transmission Network protection as notified by the TNSP Network Planner. Such
schemes should also take into account any Interconnectors with neighbouring
countries and other utilities when applicable, about which the TNSP will advise.
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(i) Fault Clearance Times

Fault clearance times at the Connection Point and the method of system earthing
including, where relevant, the recommended generator neutral earthing configuration,
will also be provided by the TNSP Network Planner on request.

Typical fault clearance times for main protection scheme(s) are as follow:

(a) 60 ms for faults cleared by busbar protection at 400 kv, 230 kV and
132 kV.

(b) 60 ms for faults cleared by distance protection on 400 kV, 230 kV and
132 kV overhead lines.

Total fault clearance time shall be from fault inception until the time to arc extinction,
which therefore includes relay operation, circuit breaker operation and
telecommunications signalling times.

Users will be expected to coordinate their protection times according to the
clearance times given in CC5. Prospective Users whose proposed protection
scheme cannot achieve these times, or whose Power Station cannot continue
operations, whilst line faults on the Transmission System are cleared, may be
required to resubmit their proposals for final approval by the TNSP Network
Planner.

(iii) Protection of Apparatus at the Connection Point
The requirements for inter-tripping of protection Apparatus at the Connection Point

shall be coordinated between the User and TSO and/or TNSP. This shall be
specified in the respective Connection Agreement.

CCh.2 TECHNICAL REQUIREMENTS FOR POWER PRODUCERS

CC5.2.1 Generating Unit Requirements
This section sets out the technical and design criteria and performance requirements
for parallel operation of Generating Units that are not energy constrained (due to
shortages of primary fuel/energy).

() General Requirements
The general technical requirements for Generating Units are as follows:

(@) Each connection between a Generating Unit and the Transmission
Network must be controlled by a circuit breaker capable of interrupting
the maximum short circuit current at the point of connection as
determined by the TSO and/or the TNSP.

(b) The TSO and/or the TNSP shall provide each Power Producer at each
Connection Point where its Power Station is connected with the
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(i1)

appropriate voltage signals to enable the Power Producer to obtain the
necessary information to synchronise its Generating Units to the Power
System.

Performance Requirements

The performance requirements for Generating Units are as follows:

)

(b)

(€)

(d)

(e)

(f)

(9)

(iii)

Each Generating Unit must 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.

Each Generating Unit must be capable of continuously supplying its
registered output within the Power System frequency range given in
CC4.1

The output voltage limits of Generating Units must not cause excessive
voltage variations in excess of £ 10% of nominal. Any necessary voltage
regulating equipment should be installed by the User to maintain the
output voltage level of its Generating Units.

The Active Power output under steady state conditions of any
Generating Unit directly connected to the Transmission Network
should not be affected by voltage changes in the normal operating range.
The Reactive Power output of a Generating Unit having a synchronous
alternator must under steady state conditions, be fully available within the
voltage range + 10% of nominal voltage at the Connection Point.

A Generating Unit having a synchronous alternator must be capable of
start-up when the block load on synchronising is no greater than 40MW:

e From cold, within 10 hours.

e From warm, within 6 hours.

e From hot within 3 hours.

A steam-turbine or gas-turbine Generating Unit which has been
synchronised must be capable of ramping up pursuant to a Dispatch

instruction at a rate of at least 3% of MCR per minute.

A steam-turbine or gas-turbine Generating Unit must be capable of
de-loading at a rate of at least 3% of MCR per minute.

Black Start Capability

It is an essential requirement that the Transmission System must incorporate
sufficient Black Start capability. This shall be achieved by allocating Black Start
Power Stations at a number of strategic locations across the Kingdom.

For each Power Station, the TSO shall review, determine and inform the Single
Buyer whether or not Black Start capability is required.

Wind generators are not entitled for Black Start.
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