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IN exercise of the powers conferred by subsection 50A(2) of the Electricity Supply Act

1990 [Act 447], the Commission issues the following codes:

Citation and commencement

1. These Codes may be cited as the Grid Code for Peninsular Malaysia — Additional
Codes.

2. These Codes come into operation on 01 January 2026.

Purpose

3. The purpose of the Additional Codes are to specify the technical procedures,

requirements, responsibilities and obligations of the Grid System Operator, Single Buyer, Grid
Owner and all Users of the Grid System to ensure its efficient development and secure
operation without unduly discriminating any user or category of users.

Interpretation

4, In these Codes, unless the context otherwise requires, the definitions of terms used in
these Codes are as provided in the Additional Code: Glossary and Definitions.

Date: 28 March 2025

SITI SAFINAH BINTI SALLEH
Chief Executive Officer
Energy Commission
























Glossary and Definitions

Glossary and Definitions (GD)

GD.1 General

GD.1.1 This part of the Additional Code provides the definitions of terms used in the Grid

Code.

GD.2 Terms and Definitions

Term

Definition

AC

means alternating current.

AC Interconnection

means an AC connection between the Peninsular Malaysia Power

System and a neighbouring power system.

Act

means the Electricity Supply Act 1990 [Act 447]

Active Energy

means the electrical energy produced, flowed, or supplied by an
electric circuit during a time interval, being the integral with respect
to time of the instantaneous power, measured in units of watt-hours

or standard multiples thereof, i.e.:
1000 Wh =1 kWh

1000 kWh =1 MWh

1000 MWh = 1 GWh

1000 GWh =1 TWh

Active Power

means the product of voltage and the in-phase component of
alternating current measured in units of watts and standard

multiples thereof, i.e.:
1000 Watts = 1 kW
1000 kw =1 MW
1000 MW =1 GW
1000 GW =1 TW

Active Power

Reserve

means the Active Power output held in reserve by part loading of a
Generating Module equal to the difference between the full output

capability and the part loaded output.
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Glossary and Definitions

Term Definition

Additional means the additional output obtainable from Power Station and

Generation Interconnection Transfers in excess of the setpoint issued from the
Unit Schedule or from the Interconnection Transfer.

Aggregator means a person acting on behalf of a group of Demand Response
or Generating Units which together are capable of providing a
service which is subject to Central Dispatch from the Grid System
Operator.

Agreement means any technical and/or commercial agreement signed

between two or more parties in relation to the supply of electricity

in Malaysia.

Ancillary Service

means a service, other than the generation of electricity, which is
used to operate a stable and secure Grid System including
Reactive Power, Operating Reserve, Frequency Control and Black
Start Capability.

Annual Peak
Demand Condition

means the highest electricity demand in megawatts (MW) recorded
by the Grid System Operator or forecasted by the Single Buyer in

any one (1) year under the prevailing system conditions.

Anti Islanding means a Protection disconnecting a Power Park Module (PPM) or

Protection an Energy Storage Unit, in case of an unwanted operation of this
PPM or Energy Storge Unit, feeding a network disconnected from
the Grid System.

Apparatus means any electrical apparatus and includes the device or fitting in

which a conductor is used, or of which it forms part of.

Apparent Power

means the product of voltage and current measured in units of

voltamperes and standard multiples thereof, in an AC system i.e.:
1000 VA =1 kVA
1000 kVA =1 MVA

Area Manager

means a manager appointed by the Grid Owner whose
management unit is a geographical area embracing part of the Grid

System.
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Glossary and Definitions

Term

Definition

Asset

means anything that has value to an entity, including business

processes, information, hardware, software, networks and sites.

Associated User

means a User who does not own a Metering Installation but has
fiscal and contractual interest in the test results or data flowing from
the Metering Installation, and also includes a Consumer who has

such an interest.

ATC

means Available Transmission Capacity, which refers to the
remaining transmission capacity between two interconnected
areas for further commercial activities above already committed
activities of the transmission networks. The available Transfer
Capacity is equal to:

Net Transfer Capacity minus Notified Transmission Flow

ATC =NTC - NTF

Authority for Access

means an authority issued by the owner of a site which grants the
holder the right to unaccompanied access to sites containing
exposed High Voltage (HV) conductors.

AGC

means an Automatic Generation Control, which refers to the
equipment fitted to a Generating Module that automatically
responds to signals from equipment at GSO Control Centre to
adjust the output of selected Generating Module in response to a
Frequency deviation and/or power flow on Interconnection usually

for load following purposes.

AHVC

means an Automatic High Voltage Control, which refers to Voltage
Control functionality provided by the plant which automatically

regulates the voltage of the selected HV busbar/s of the generating

facility substation based on corresponding signals from GSO.

APC

means an Automatic Power Curtailment, which refers to the
capability of the PPM and the Energy Storage Unit to reduce their

Active Power output upon the request of GSO Control Centre.

Grid Code for Peninsular Malaysia — Additional Code 3 KOD/ST/N0.9/2025



Glossary and Definitions

Term

Definition

Automatic Switching

means any switching equipment which carries out automatic

Equipment switching of Plant, Apparatus and Equipment based upon a pre-
arranged set of instructions, sequence and timing.
AVR means an Automatic Voltage Regulator, which refers to the

equipment fitted to a Generating Module that automatically
responds to signals from equipment at GSO Control Centre to
adjust the output of selected Generating Module in response to a
voltage deviation.

Auxiliary Gas

Turbine

means a Gas Turbine engine driving a Generating Unit which can
supply a Unit Board or Station Board, which can start without an
electrical power supply from outside the Power Station within which

it is situated.

Auxiliary Diesel

Engine

means a diesel engine driving a Generating Unit which can supply
a Unit Board or Station Board, which can start without an electrical
power supply from outside the Power Station within which it is
situated.

Availability

means a measure (or the length) of time for which a Generating
Module, transmission line, or any other system component or
facility is capable of providing service when energised, irrespective

of whether or not it is actually in service.

Availability

Declaration

means a submission by each Generator, Energy Storage and
Aggregator in respect of each of its Dispatch Units and by each
Externally Interconnected Party in respect of its transfers, to the
GSO and Single Buyer stating whether or not such Generating
Module or Interconnection Transfer, as the case may be, is
proposed by that Generator, Energy Storage and Aggregator to be
available for generation in respect of the next following (or as the
case may be, the existing Availability Declaration Period)
Availability Declaration Period and, if so, the Offered Availability, in
respect of any time period during such Availability Declaration

Period.

Availability

Declaration Period

means the period beginning at 00:00 and ending at 24:00 hours on
the Schedule Day.
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Glossary and Definitions

Term

Definition

Availability Notice

means a notice given by each Generator to the GSO and Single

Buyer in relation to each Centrally Dispatched Generating Unit.

Monitoring Test

means a test to establish the compliance of a Generating Module
with its Declared Availability.

Average Conditions

means the combination of weather elements within a period of time
that is the average of the observed values of those weather

elements during equivalent periods over many years.

Back-Up Protection

means the protection equipment or system which is intended to
operate when a Grid System fault is not cleared in due time
because of failure or inability of the Main Protection to operate or
in case of failure to operate of a circuit-breaker other than the

associated circuit breaker.

BESS

means the Battery Energy Storage System, which refers to an
Equipment which consists of a set of batteries connected to the
Grid System through a DC Converter. BESS have the capability to
consume or supply electricity to the Grid System.

Billing

means a process involving gathering metering data, calculation of
payments in accordance with the billing rules and ends with the

issuance of invoice.

Billing Period

means the period of one (1) calendar month for fiscal settlement

defined in the relevant agreement.

Billing System

means the assets of the Single Buyer, systems and procedures for
the calculation in accordance with the billing rules of payments

which become due thereunder, as modified from time to time.

Black Start

means the procedure necessary for a recovery from a Total
Blackout or Partial Blackout of the Grid System. It is initiated by
the GSO or by a party authorized by the GSO and progressed
under the direction of the GSO.

Black Start
Capability

means the ability of a Power Station equipped for Black Start
capability, that is the capability to Start — Up at least one of its
Generating Units from total Shutdown and to energise a part of

the Grid System and to be synchronized to the Grid System upon
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Glossary and Definitions

Generating Unit Test

Term Definition
instruction from the GSO, within a set time period agreed with the
GSO, without any external electrical power supply.
BSGU means a Black Start Generating Unit, which refers to a
Generating Unit capable of Black Start.
Black Start means a Black Start Test carried out on a Generating Unit, at a

Black Start Power Station while the Black Start Power Station

remains unconnected to an external electrical supply.

Black Start Power
Station

means a Power Station which is registered by the Single Buyer
and the GSO, pursuant to the relevant Agreement, as having a
Black Start Capability.

Black Start Power
Station Test

means a Black Start Test carried out by a Generator with a Black
Start Power Station, on the instructions of the GSO, in order to
demonstrate that a Black Start Power Station has a Black Start
Capability while the Black Start Power Station is disconnected

from all external electrical supplies.

Black Start Test

means a test of the Black Start Capability of a Generating

Module or a Power Station according to OC10.

Business Day

means Monday to Friday (excluding public holidays) on which

banks are open for domestic business in the city of Kuala Lumpur.

Cancelled Start

means a response by a Generator to an instruction from the GSO
cancelling a previous instruction to Synchronize to the System or
come to Hot Standby, before Synchronization has been

completed or Hot Standby reached.

Capacity

Means the power output or power carrying capacity or rating of
Generation, Transmission and Distribution Plant or Apparatus

or Equipment.

Capacity Allocation

means the amount in MW allocated on a half hourly basis for a day,
by GSO for a cross-border exchange to a foreign company or a

User of the Grid System of Malaysia.
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Term

Definition

Caution Notice

means a written safety notice clearly visible to personnel affixed
near an isolating device to warn of the state of the isolating device
with respect to safety.

CCGT Module

means a Combined Cycle Gas Turbine Module, which refers to
a collection of Generating Units (registered as a CCGT Module
under the PC) comprising one or more Gas Turbine Units (or other
gas based engine units) and one or more Steam Units where, in
normal operation, the waste heat from the Gas Turbines is passed
to the water/steam system of the associated Steam Unit or Steam
Units and where the component Units within the CCGT Module
are directly connected by steam or hot gas lines that enable those
Units to contribute to the efficiency of the combined cycle operation
of the CCGT Module.

CCGT Module

Planning Matrix

means a matrix in the form set out in OC2 showing the combination
of CCGT Units within a CCGT Module that would be running in

relation to any given MW output.

CCGT Unit

means a Generating Unit within a CCGT Module.

CDGU Two Shifting

Limit

means the Two Shifting Limit of a Centrally Dispatched
Generating Unit.

Central Dispatch

means the process of Real-Time Scheduling and issuing of direct
operational instructions by the GSO to Generating Modules,

Energy Storage Units and Aggregators.

CDGU

means Centrally Dispatched Generating Unit, which refers to a
Generating Unit or Module that is centrally dispatched by the
GSO. CDGU applies to Aggregators.

Chairperson

means the chairperson of the Grid Code for Peninsular Malaysia

Committee.

Charge

means the process by which a BESS imports electrical energy from

the Grid System and store the energy in its batteries.
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Term

Definition

Check Meter

means a Meter, other than a Main Meter, used as a back-up
source of Metering Data for certain types of Metering

Installations.

Check Metering Data

means the Data recorded by and stored in a Check Metering
Installation.

Check Metering
Installation

means a Metering Installation, other than a Main Metering
Installation, used as a back-up source of Metering Data for

certain types of Metering Installation.

Circuit Breaker Fail

means the protection system installed to automatically open other

Protection circuit breakers that can isolate a transmission circuit or equipment
when the main circuit breaker installed for that purpose fails to
operate correctly in response to a signal received from the
associated Main or Back-up Protection.

Code means a set of rules defining appropriate action, conduct and

behaviour and in particular any one of the Chapters or Sections or

clauses of this Grid Code mentioned in context.

Commissioning

means the activity undertaken by the Grid Owner, User or the
GSO to prepare Plant, Apparatus, Equipment or System for
connection to and operation within the Grid System.

Commissioning Test

means a test or a series of tests for establishing that, by
measurement, the characteristics of Plant or Apparatus or
Equipment are in accordance with the specified Equipment
standards and its fithess for connection to and continuous

operation on the Grid System without any adverse effects.

Committed Project
Data

means the data relating to a User Development submitted by the
User to the Grid Owner, and to the Single Buyer once the relevant

Agreement for connection to the Grid System is signed.

Communication

Protocol

means a protocol or procedure established to facilitate the

exchange of relevant Data in a timely and orderly manner.

Completion Date

means the date when a User is expected to connect to or start

using the Grid System.
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Glossary and Definitions

Term

Definition

Complex

means a Connection Site together with the associated Power
Station and/or Network Operator substation and/or associated
Plant and/or Apparatus, as appropriate.

Compliance Test

means a test or a series of tests for establishing the compliance of
a Plant or Apparatus or system with the relevant clauses of the
Grid Code and any additional clauses in the relevant Agreement.

Connection means the physical connection of Plant, Apparatus or Equipment
or a User System to the Grid System or User System.

Connection means the application made by a User to the Grid Owner and

Application GSO for connection of Plant, Apparatus or Equipment or a User
System to the Grid System or User System.

CC means Connection Code, which refers to the Part of the Grid

Code that is identified as the Connection Code.

Connection Point

means the agreed point of connection established between the
Grid System or a Network Operator’'s System or the User’s
System, as the case may be, and the User seeking connection to

any one of those systems.

Connection Site

means a Grid Owner Site or a User Site, as the case may be.

Constrained
Schedule

means the Unit Schedule after all the Transmission Constraints

are fully taken into account.

Consumer

means a person who is supplied with electricity or whose premises
are connected for the purpose of being supplied with electricity by

a supply authority or licensee.

Consumer Demand

means the electricity Demand of an individual, a group or all of the

Consumers on the Peninsular Malaysian Power System.

Contracted Project
Data

means the Data required to be submitted by the User in
accordance with the Planning Code after completion and signing

of the relevant Agreement.

SDC2

means the Control, Scheduling and Dispatch, which refers to
that Part of the Scheduling and Dispatch Codes of this Grid
Code that is identified as the Control, Scheduling and Dispatch.
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Glossary and Definitions

Term

Definition

Control Calls

means a telephone call whose destination and/or origin is a key on
the control desk telephone keyboard at the GSO Control Centre
and that has the right to exercise priority over (i.e., disconnect) a

call of a lower status.

Control Centre

means a location used for the purpose of control and operation of
the Grid System or a User System other than a Generator’s
System.

Control Operation

means the continuous real time control activity undertaken for

coordinated control of the Grid System.

Control Person

means the alternative term for Safety Coordinator only on the Site

Responsibility Schedule.

Control Point

means the point from -

(@) a Grid Connected Customer’s Plant and Apparatus is

controlled;
(b) a Demand Reduction Block is co-ordinated; or
(c) aPower Station is physically controlled by a Generator,

as the case may be. For a Generator this will normally be at a

Power Station.

Control Room

means the main room at a Control Centre where the Control
Engineer undertake the control activities for operating the specific

Plant, Apparatus, Equipment, User System or Grid System.

Control Telephony

means the method used by a User's Responsible
Engineer/Operator and a GSO Grid Operator speak to one
another for the purposes of control of the Power System in normal

and emergency operating conditions.

Critical Assets

means the facilities, systems and equipment which, if destroyed,
degraded or otherwise declared unavailable, would affect the

reliability or operability of the Grid system.

Critical Incident

means an incident which may prejudice the safety or security of the
Grid System and may potentially lead to widespread disruption of

electricity supplies.
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Term

Definition

CNII

means the Critical National Information infrastructure, which
refers to those assets (real and virtual), systems and functions that
are vital to the nation that their incapacity or destruction would have
a devastating impact on: national economic strength; national
image; national defense and security; government capabilities to
function; and public health and safety. Energy is one of the CNII
sectors.

Critical System

means the cyber assets essential to the reliable operation of critical
asset. Critical System consists of those cyber assets that have at

least one of the following characteristics:

(a) the cyber asset uses a routable protocol to communicate
outside the electronic security perimeter;

(b) the cyber asset uses a routable protocol within a control

centre; or

(c) the cyber asset is dial-up accessible.

Customer

means a person to whom electrical power is provided (whether or
not he is the same person as the person who provides the electrical

power).

Customer Power

Station

means the Power Station or Generating Module of a Customer
to the extent that it operates the same exclusively to supply all or
part of its own electricity requirements, and does not export

electrical power to any part of the Power System.

Cyber Attack

means any attempt with malicious intent to gain access to network
and information systems which may cause an incident where

damages, disruptions or dysfunctionalities occur.

Cyber Resilience

means the ability to anticipate, withstand, adapt to and recover from
adverse conditions, stresses, attacks, or compromises on systems

that use or are enabled by cyber resources.

Cybersecurity

means the activities necessary to protect network and information
systems, the users of such systems, and other persons affected by

cyber threats.

Grid Code for Peninsular Malaysia — Additional Code 11 KOD/ST/N0.9/2025



Glossary and Definitions

Term

Definition

Cybersecurity
Incident

means any real or suspected adverse cyber security event that
violates, explicitly or implicitly, cybersecurity policy of GSO or the
Users resulting in unauthorized access, denial of service or
disruption, unauthorized use of computer resource for processing
or storage of information or changes to data or information without
authorization, leading to harm to the power grid or its critical
subsectoral elements such as Generation, Transmission and

Distribution.

Cybersecurity Policy

means documented set of business rules and processes for
protecting information, computer resources, networks, devices,

Industrial Control Systems and other OT resources.

Cybersecurity
Procurement

Requirements

means the requirements that entities define for new or updated ICT

Equipment during procurement.

Cyber Threat

means any potential circumstance, event or action that could
damage, disrupt or otherwise adversely impact network and

information systems, the users of such systems and other persons.

Damping Ratio

means a term used to describe the rate at which the amplitude of
a Power System oscillation frequency will decay after a

disturbance.

Data

means any piece of information, parameter or sets of parameters

in pursuance of enabling compliance with this Grid Code.

Data Collection

System

means the data collection system for use in the calculation of

payments due for electricity supplied or received.

Data Consistency

Rules

means the rules relating to consistency of data submitted under the
SDCs, to be applied by the Single Buyer under the Grid Code to
data used in the software of the Single Buyer to prepare the Unit
Schedule.

Data Entry Terminal

means a functional unit of a data station accommodated by each
User at points agreed by the User and GSO for the purposes of

information exchange with GSO.
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Term

Definition

Data Logger

means a form of a data recorder which records and stores large
amounts of measurement data at specific time intervals which can

be locally and remotely interrogated.

DRC

means Data Registration Code, which refers to the Part of the
Grid Code which is identified as the Data Registration Code.

Data Validity and
Default Rules

means the rules relating to validity of data, and default data to be
applied, in relation to data submitted under the SDC’s, by the
Single Buyer under the Grid Code to data used in the software of

the Single Buyer to prepare the Unit Schedule.

DC

means direct current.

DC Converter

means any User Apparatus used to convert alternating current
electricity to direct current electricity, or vice versa. A DC
Converter is a standalone operative configuration at a single site
comprising one or more converter bridges, together with one or
more converter transformers, converter control equipment,
essential protective and switching devices and auxiliaries, if any,

used for conversion.

DC Network

means all items of Plant and Apparatus connected together on

the direct current side of a DC Converter.

Declared Availability

means the availability of a Generating Unit or Module or
Interconnection Transfer as proposed by a Generator or an
Externally Interconnected Party in respect of the next

Availability Declaration Period.

Defence Plan

means the organizational and technical measures, manual or
automatic, to be undertaken to prevent the propagation or
deterioration of a disturbance in the Grid System, in order to avoid

being in an emergency state or blackout state

Demand

means the amount of electrical power consumed by the Power
System comprising of both Active and Reactive Power, unless

otherwise stated.
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Term

Definition

Demand Control

means any methods of achieving a Demand reduction as set out
in OC.4.

0oC4

means Demand Control, which refers to the Part of the Operating
Codes of this Grid Code which is identified as the Demand

Control.

Demand Response

means the action resulting from management of the electricity
Demand in response to supply conditions. Aggregators providing

Demand Response are subject to Central Dispatch.

Demand Forecast

means Demand Forecast, which refers to the Part of the
Operating Codes of this Grid Code which is identified as the
Demand Forecast (OC1).

Demand Reduction

means the reduction in Demand that must be implemented by each
User upon the instruction received from the GSO under specific

Grid System operational conditions.

Demand Reduction
Block

means the size of the demand that can be reduced by a User upon
instruction by the GSO or through equipment operated the GSO
Control Centre.

Designed Minimum

Operating Level

means the output (in whole MW) below which a Dispatch Unit has
no High Frequency Response capability.

De-Synchronization

means the process of De-Synchronizing a Generating Module.

De-Synchronize

means the instruction issued by the GSO to a Generator for taking

off a Generating Module off the Grid System or User System.

De-Synchronizing

The act of taking a Generating Unit or Module off the Grid
System or User System to which it has been Synchronized, by
opening any connecting circuit breaker and the term De-

Synchronizing shall be construed accordingly.

Detailed Planning
Data

means detailed additional data that the Grid Owner requires under
the PC in support of Standard Planning Data. Generally, it is first

supplied once a relevant Agreement is concluded.

Discharge

means the process when a BESS exports electrical energy to the

Grid System
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Term

Definition

Discrimination

means the quality where a relay or protective system is enabled to

pick out and cause only the faulty Apparatus to be disconnected.

Dispatch

means the issue by the GSO of instructions for Power Station to
achieve specific Active Power and/or Reactive Power or target
voltage levels within the Unit Scheduling and Dispatch
Parameters and by stated times.

Dispatch Parameters

has the same meaning as Unit Schedule and Dispatch

Parameters.

Dispatch Unit

means a Centrally Dispatched Generating Unit or a CCGT
Module or a Power Park Module or an Energy Storage Unit or

an Aggregator, as the case may be.

Dispatch Instruction

means an oral or written instruction or electronic signal issued by
the GSO Control Centre requiring a Generating Module or a
Power Station or an Energy Storage Unit or an Aggregator to
undertake a specific operational action at a specific time.

Dispatch Ramp Rate

means the rate at which a Generating Module is dispatched to
increase or decrease its output by the GSO Control Centre.

Distribution Network

means the system consisting (wholly or mainly) of electric lines
which are owned or operated by a Distribution Licensee
(Distributor) and used for the distribution of electricity from Grid
Supply Points or Generating Modules or other entry points to the

point of delivery to Customers or other Distributors.

Distributor

means any licensee connected to the Grid System and distributes
electricity for the purpose of enabling a supply to be given to any

premises.

Earth Fault Factor

means at a selected location of a three-phase System (generally
the point of installation of equipment) and for a given System
configuration, the ratio of the highest root-mean square phase-to-
earth power Frequency voltage on a sound phase during a fault to
earth (affecting one or more phases at any point) to the root mean
square phase-to-earth power Frequency voltage that would be

obtained at the selected location without the fault.
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Term

Definition

Earthing

means a way of providing a connection between conductors and

earth by an Earthing Device as defined in OC8.4.1.2.

Electrical EQuipment

Standards

means Malaysian and international standards relating to electrical
equipment prepared by reputable standards institutions such as
MS, IEC, EN, DIN etc.

Electricity Industry

means any party associated with the generation, transmission,
distribution and use of electrical energy and the institutions related

to the governance thereof.

Electronic Security

means the logical border surrounding a network to which the Cyber

Perimeter Systems of Power Supply System are connected using a routable
protocol.

Embedded means being a part of a User System but not directly connected to
the Grid System.

Embedded means a Generating Module which is Embedded in a User

Generating Module

System.

Embedded Power
Station

means a Power Station which is Embedded in a User System.

Embedded

Generating Unit

means a Generating Unit or a Power Park Module which is

Embedded in a User System.

Emergency

Instruction

means a Dispatch instruction issued by the GSO, pursuant to
SDC2, to a Dispatch Unit which may require an action or response
which is outside Unit Scheduling and Dispatch Parameters,

Generation Other Relevant Data or Notice to Synchronize.

Energy (Active and

Reactive)

Carrying the meaning of Electrical Energy see definitions of

Active and Reactive Energy.

Commission

means the Energy Commission established under the Energy
Commission Act 2001 [Act 610].

Energy Data

means any Data relating to the measurement of Energy.

Energy

Measurement

means the measurement of Active Energy and Reactive Energy.
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Term

Definition

Energy

Requirements

means the annual requirements for electrical energy of Peninsular

Malaysia.

Energy Storage
Operator

means a person licensed by the Commission with an Energy
Storage Unit directly connected to the Grid System

Energy Storage Unit

means any Plant and/or Apparatus, including BESS that is able
to store energy by importing it from the Grid and to deliver energy

by exporting it to the Grid.

Engineering

Recommendation

means the documents referred to as such and issued by the former
Electricity Council (prior to 1990) in UK and the present Energy
Network Association.

Engineering
Recommendation
P28

means the “Engineering Recommendation P28, Issued by The
Electricity Council of UK in 1989, entitled “Planning Limits for

Voltage Fluctuation Caused by Industrial, Commercial and

”y

Domestic Equipment in the United Kingdom™.

Equipment means any item for such purposes as generation, conversion,
transmission, distribution or utilization of electrical energy, such as
machines, transformers, Apparatus, measuring instruments,
protective devices, wiring materials, accessories and appliances.

Estimated means the items of Standard Planning Data and Detailed

Registered Data

Planning Data that either upon connection will become
Registered Data, or, for the purposes of the Plant and/or
Apparatus concerned as of the date of submission are Registered
Data, but in each case for the ten (10) succeeding years will be an

estimate of what is expected.

Event

means an unscheduled or unplanned occurrence on, or relating to,
a System (including Embedded Power Station) including but not
limited to that general description, faults, incidents and breakdowns

and adverse weather conditions being experienced.

Excitation Loop

means the closed loop control portion of the Excitation System

controlling the Generating Unit terminal Voltage.
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Excitation System

means the equipment providing the field current of a machine
(Generating Unit), including all regulating and control elements,
as well as field discharge or suppression equipment and protective

devices.

Exciter means the source of the electrical power providing the field current
of a synchronous machine (Generating Unit).

Export means the supply of Power or Energy into the System of an

Externally Interconnected Party.

External Auditor

means a person appointed by the Grid Code Committee to
conduct an external audit on the operations of the GSO and Single

Buyer.

Externally

Interconnected Party

means a person who operates an External System that is
connected to the Grid System or a Distribution Network by an

External Interconnection.

External

Interconnection

means the Apparatus for the transmission of electricity to or from
the Grid System or a Distribution Network into or out of an
External System. For the avoidance of doubt, a single External
Interconnection may comprise several circuits operating in

parallel.

External System

in relation to the Externally Interconnected Party, means the
Grid System or Distribution Network that it owns or operates that
is located outside Peninsular Malaysia and any Apparatus or
Plant that connects that system to the External Interconnection
and that is owned or operated by such Externally Interconnected

Party.

FFR

means Fast Frequency Response, which refers to the response
by Power Park Modules or Energy Storage Unit to a deviation of
the Grid System Frequency which is required for arresting
frequency rise/decline, in order to improve the frequency
peak/nadir and ROCOF.

Fast Load or Deload

means the capability to adjust active power output rapidly to

preserve security of grid system in the event of system emergency.
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Fast-Start Capability

Means the ability of a Dispatch Unit to be Synchronized and
Loaded up to full Load within five (5) minutes.

Fault Current

Interruption Time

means the time interval from fault inception until the end of the

break time of the circuit breaker (as declared by the manufacturer).

Fault Disconnection

in cases where no Grid Owner, circuit breaker is provided at the

Facilities User’s connection voltage, the facilities provided by the User to trip
the User’s circuit breakers and the higher voltage circuit breakers
of the Grid Owner to isolate faults on the User system or the Grid
System.

Final Report means the report prepared by the User after satisfactory

completion of Compliance Tests and submitted to the Single
Buyer, Grid Owner and GSO.

Five Minute Reserve

means the component of the Operating Reserve that is fully
available within five (5) minutes from the time of Frequency fall or
a Dispatch instruction pursuant to SDC2, and which is sustainable
for a period of four (4) hours.

FACTS

means Flexible AC Transmission System, which refers to family
of power electronics based and other static controllers to enhance
controllability and increase power transfer capability in electric
power systems such as STATCOM (Static Synchronous

Compensator) or Unified Power Flow Controller (UPFC).

Fluctuating Loads

means the Loads connected to the Grid System or User System
exhibiting non-linear and/or randomly varying and/or special
characteristics which may cause violation of the Power Quality
Standards at the Connection Point and/or materially and
adversely affect other Users or normal operation of Plant,
Apparatus and Equipment connected to the Grid System or User
System and may require installation of special measures or
operational restrictions to mitigate or eliminate their adverse

effects.

Forced Outage

means an Unplanned Outage as defined in OC2.
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Forecast Data

means the items of Standard Planning Data and Detailed

Planning Data that will always be forecast.

Forecast Demand

means the forecast Demand of MW and MVAr of electricity (i.e.,
both Active and Reactive Power), by the Grid Owner aggregating
the demand forecasts submitted by the Users and taking economic
factors affecting electricity use into account.

Frequency means the number of alternating current cycles per second
(expressed in Hertz) at which a System is running.
SDC.3 means Frequency and Interconnection Transfer Control, which

refers to that Part of the Scheduling and Dispatch Code of this
Grid Code that is identified as the Frequency and

Interconnection Transfer Control.

Frequency Sensitive
Mode

means an operating mode which will result in Active Power output
changing, in response to a change in System Frequency, in a
direction that assists the recovery to Target Frequency, by
operating so as to provide Primary Response and/or Secondary
Response and/or High Frequency Response.

Gas Turbine Unit

means a Generating Unit driven by a gas turbine (for instance by

an aeroengine) as its prime mover.

Gas Zone Diagram

means a single line diagram showing boundaries of, and interfaces
between, gas insulated HV Apparatus modules which comprise
part, or the whole, of a substation at a Connection Site, together
with the associated stop valves and gas monitors required for the
safe operation of the Grid System or the User System, as the

case may be.

Generating Module

means a collection of one or more Generating Units, joined
together by a System with a single electrical point of connection

directly to the Grid System.

Generating Unit

Unless otherwise provided in the Grid Code, means any Plant

and/or Apparatus that produces electricity.

Generation

means the Power Stations in Peninsular Malaysia.
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Generation means the adequacy of the Generation Capacity available to
Adequacy meet the peak power demand and overall annual energy demand

in accordance with specific criteria providing an adequate margin
as defined by the Generation Reliability Standard.

Generation Capacity

means the total installed Power Station capacity connected to the
Power System.

Generation

Development Plan

means the annual report submitted by the Single Buyer to the
Commission calculating the generation capacity requirements for
the next ten (10) years in accordance with the Generation
Reliability Standard.

Generation Other

Relevant Data

means the parameters listed in Appendix 2 of OC2.

Generation Planning

Parameters

means the parameters listed in Appendix 2 of OC2.

Generation
Reliability Standard

means The Standard which relates to provision of sufficient firm
Generation Capacity to meet the Demand with a sufficient

margin.

Generator

means a person who is Licenced by the Commission to generate

electricity in Peninsular Malaysia.

Generator’s Control

Point

means the point from which the Power Station of a Generator is

physically controlled.

Generator’s Control

Room

means the room used for the purpose of control and operation of a

Generator’s Power Station.

Generator’s Power

Station

means the Power Station owned, operated, and maintained by a

specific Generator.

Generator

Performance Chart

means a diagram which shows the MW and MVAr capability limits
within which a Generating Module will be expected to operate

under system steady state operational conditions.

Generator’s System

means the Connections, Plant, Apparatus and Equipment in a

Power Station owned, operated and maintained by a Generator.
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GD

means Glossary and Definitions, which refers to the Part of the

Grid Code which is identified as the Glossary and Definitions.

Good Industry

means the exercise of a degree of skill, diligence, prudence and

Practice foresight that would reasonably and ordinarily be expected from a
skilled and experienced operator engaged in a similar field under
the same or similar circumstances.

Government means the agencies of the Government of Malaysia.

Agencies

Grid Code means a document that sets out the principles governing the
relationship between the GSO, Commission, Grid Owner, Single
Buyer and all Users of the Grid System.

GCC means Grid Code Committee, which refers to the committee

responsible for keeping the Grid Code under review in accordance
with the rules and procedures defined under the General
Conditions of this Grid Code.

Grid Code Dispute
Resolution

Procedure

means the procedure for resolution of Grid Code related disputes
given in the General Conditions of this Grid Code.

Grid Code Effective
Date

means the date at which the Grid Code becomes effective.

GCPM

means the Grid Code for Peninsular Malaysia. See Grid Code.

Grid Code for
Peninsular Malaysia

Committee

see Grid Code Committee.

Grid Connected

Customer

means a Customer in Peninsular Malaysia, except for a Network
Operator acting in its capacity as such and receiving electricity

directly from the Grid System.

Grid Operator

means a person authorized to undertake Grid System control

activity from the GSO Control Centre.

Grid Owner

means the party that owns the high voltage backbone Grid System

and is responsible for maintaining adequate Grid capacity in
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accordance with the provisions of the Grid Code and License
Standards.

Grid Owner Site

means a Site owned or occupied pursuant to a lease, licence, or
other agreement by the Grid Owner in which there is a
Connection Point. For the avoidance of doubt, a site owned by a
User but occupied by the Grid Owner as aforesaid, is a Grid

Owner Site.

Grid Supply Point

means A point of supply from the Grid System to Distributors,
Network Operators or Grid Connected Customers.

Grid System

means the system consisting (wholly or mainly) of high voltage
electric lines (132kV and above) owned by the Grid Owner and
used for the transmission of electricity from one Power Station to
a sub-station or to another Power Station or between sub-stations
or to or from any External Interconnection, and includes any
Plant and Apparatus and meters owned by the Grid Owner and
Energy Storage Units, which can be owned by the Grid Owner,

in connection with the transmission of electricity.

Grid System

Emergency

means any abnormal System condition that requires automatic or
immediate manual action to prevent or limit loss of transmission
facilities or generation supply that could adversely affect the

reliability of the Grid System.

GSO

means Grid System Operator, which is the ring-fenced entity
responsible for operational planning, real-time re-scheduling,
dispatch and control of the Grid System in compliance with the
provisions of the Grid Code and coordinates all parties connected
to the Grid System.

GSO Control Centre

means the Control Centre from which the GSO directs the control

of the Peninsular Malaysia Power System

GSO System
Warning

means the Warning related to Grid System operation issued by
the GSO to the Users.

High Frequency

Response

means an automatic reduction in Active Power output of a

Generating Module in response to an increase in System
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Frequency above the Target Frequency (or such other level of
Frequency as may have been agreed in a relevant Agreement).
This reduction in Active Power output must be in accordance with
the provisions of the relevant Agreement which will provide that it
will be released increasingly with time over the period 0 to 10
seconds from the time of the Frequency increase on the basis set
out in the relevant Agreement and fully achieved within ten (10)
seconds of the time of the start of the Frequency increase and it

must be sustained at no lesser reduction thereafter.

HV

means High Voltage, which refers to a Voltage normally
exceeding 50 000 volts.

High Speed Delayed
Auto Reclosing

means the process of automatic reclosure of circuit breakers
clearing or isolating a fault quickly, after a specific time usually less
than three (3) seconds, in the expectation that the fault is of
transitory nature to affect rapid restoration of power flow.

House Load means the operation of a Power Station or a Generating Unit at

Operation a load level where only the demand of the Power Station or
Generating Unit is being met.

HV Apparatus means all High Voltage (HV) equipment in which electrical
conductors are used, supported or of which they may form a part.

HVDC means an Interconnection employing High Voltage Direct

Interconnection

Current conversion equipment at the sending and receiving end of
the connecting transmission line which can provide bi-directional

power flow from one power system to the other.

HV Generator

means the Plant and Apparatus connected at the same voltage

Connection as that of the Grid System including User’s circuits, the higher
voltage windings of User’s transformers and associated
connection Plant and Apparatus.

Hydro Unit means a Generating Unit where the prime movers and/or driving

turbines are driven by water.

ICT Equipment

means an element or a group of elements of a communication

network or information system.
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Import

means the supply of Power or Energy into the Grid System from

an Externally Interconnected Party.

Inadequate System
Margin

means a condition when the GSO determines that there is

inadequate generation margin to meet Demand.

Incident

means any event, including a cybersecurity incident, compromising
the availability, authenticity, integrity, or confidentiality of stored,
transmitted or processed data or of the services offered by, or

accessible via network and information systems.

IPP

means Independent Power Producer, which refers to a Power

Producer having a Power Purchase Agreement.

ICT

means Information and communication technology, which
refers to any information being processed digitally by information
technology systems and transferred across communication

networks.

ISD

means Information Security Division, which refers to a division

accountable for cybersecurity.

ISO

means Information Security Officer, which refers to the
designated employee having knowledge of information security

and related issues, responsible for Cybersecurity.

Instructor Facilities

means an outstation instruction panel which gives at least sixteen
(16) bits electronic signals with an audible alarm and acknowledge
facilities to return message acknowledgement to the GSO Control

Centre.

Interconnection

means the physical connection (consisting of Plant and

Apparatus) connecting the Grid System to an External System.

Interconnection

means an agreement made between the Single Buyer and an

Agreement Externally Interconnected Party relating to an External
Interconnection.

Interconnected means the parties who are the signatories of an Interconnection

Parties Agreement.
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Intermittent Power

Source

means the primary source of power for a Generating Unit that

cannot be considered as controllable, e.g,. wind or solar.

IEC

means International Electrotechnical Commission, which refers
to an international standards organization that prepares and
publishes international standards for all electrical, electronic, and
related technologies.

International

Specification

means a commonly used International technical specification or a

technical approval.

Interstart

means Fast-Start Capability that is initiated by external signal.

Intertrip Apparatus

means Apparatus which performs Intertripping of Plant and

Equipment.

Intertripping

means the tripping of circuit-breaker(s) by commands initiated from
Protection at a remote location independent of the state of the
local Protection; or Operational Intertripping.

means Introduction and Purpose, which refers to that Part of the

Grid Code which is identified as the Introduction and Purpose.

Isolating Device

means a device for achieving Isolation.

Isolation

means the disconnection of HV Apparatus from the remainder of
the System in which that HV Apparatus is situated as defined in
0C8.4.1.2.

Joint System

Incident

means an Event wherever occurring (other than on an Embedded
Power Station) which, in the opinion of the GSO or a User, has or
may have a serious and/or widespread effect, in the case of an
Event on a User(s) System(s) (other than on an Embedded
Power Station), on the Grid System, and in the case of an Event
on the Grid System, on a User(s) System(s) (other than on an
Embedded Power Station).

Key Safe

means a safe where a Safety Key is stored.

Key-Safe Key

means a key use to lock and unlock the Key Safe for

implementation of the Safety Procedure in OC8.
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Largest Power

Infeed Loss Risk

means the risk to the Grid System presented by the disconnection
of the largest Generating Unit or transmission line or
Interconnection carrying the largest amount of power in terms of

resulting system Frequency deviation.

Least Cost Dispatch

means Dispatch of Generation, Energy Storage Units and
Aggregators and Demand Response that results in Least Cost
Operation of the Grid System, on the day, taking into account all
factors specified in SDC1.

Least Cost Unit

means the schedule of Generation, Energy Storage Units,

Schedule Aggregators and Demand Response prepared for the following
day that, at the time of preparation, would result in Least Cost
Operation of the Grid System, taking into account all factors
specified in SDC1, if Dispatched the following day.

Least Cost means the Operation of the Grid System at minimum cost, taking

Operation into account all factors included in SDC1 and any other factors (for
example constraint costs) that may influence these costs.

Licence means any licence granted to any User under the Act.

Licence Standards

means the standards relating to the reliability, security and quality
of electricity supply prepared by the Licensee pursuant to the

Licence approved by the Commission.

Live Apparatus

means the Maintenance or refurbishment of energized

Working Transmission Plant or Apparatus undertaken by the Grid
Owner.
Load means the Active, Reactive, or Apparent Power, as the context

requires, generated, transmitted, or distributed.

Load Shedding

means the Disconnection of Load from the Grid System for the

purpose of Demand Control.

Loaded means the state of a Generating Module when supplying electrical
power to the Grid System or a User System.
Loading means the output level of a Generating Module supplying

electrical power to the Grid System or a User System.

Grid Code for Peninsular Malaysia — Additional Code 27 KOD/ST/N0.9/2025



Glossary and Definitions

Term

Definition

Load Following

Capability

means the capability of a Generating Module to increase or
decrease its output in a proportional manner to the increase in Grid
System Demand in real time via Automatic Generation Control
(AGC) and any other methods as specified in the Connection Code.

Local Safety

Instructions

means the instructions on each User Site and Grid Owner Site,
approved by Manager of the relevant User or Grid Owner, setting
out the methods of achieving the objectives of User’s or Grid
Owner’s Safety Rules, as the case may be, to ensure the safety
of personnel carrying out work or testing on Plant and/or
Apparatus on which his Safety Rules apply and, in the case of a
User, any other document on a User Site containing rules
regarding maintaining or securing the isolating position of an
Isolating Device, maintaining a physical separation or

maintaining, securing the position of an Earthing Device.

Location

means any place at which Safety Precautions are to be applied.

Locked

means a condition of HV Apparatus that cannot be altered without
the operation of a locking device.

Long Term Flicker
Severity

means a value derived from twelve (12) successive measurements
of Short-Term Flicker Severity (over a two-hour period) and a
calculation of the cube root of the mean sum of the cubes of twelve
(12) individual measurements, as further set out in Engineering

Recommendation P28.

Loss of Excitation

means a term referring to the protection system installed for

Protection detecting the loss of excitation supply to a Generating Unit and
disconnecting the Generating Unit from the Grid System or a
User System upon detection of such a condition.

LOLP means Loss of Load Probability, which refers to a reliability index

that indicates the probability that some portion of the peak demand
will not be satisfied by the available generating capacity as per
License Standard. It may also be expressed as an expected
duration in a year when the peak demand is not being met, in which

case it is referred as Loss of Load Expectation (LOLE).
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Low Frequency

Relay

has the same meaning as Under Frequency Relay.

Main Meter

means the main constituent part present in each Metering
Installation, which provides Metering Data for Settlement
purposes.

Main Metering
Installation

means the installation containing the Main Meter.

Main Protection

means the Protection equipment or system expected to have
priority in initiating either a fault clearance or an action to terminate

an abnormal condition in a power system.

Main Range

means the mountain range spanning the Peninsular Malaysia.

Malaysian Electricity
Supply Industry

means all parties involved in the electricity sector in Malaysia and
the overall organization of this sector.

Malaysian

Specification

means a commonly used Malaysian technical specification or a

technical approval.

Malaysian Standard

means the reference time standard for Malaysia.

Time

Manager means a manager who has been duly authorized to sign Site
Responsibility Schedules on behalf of the User.

Max Gen means Maximum Generation, which refers to the maximum
capacity of the Power Station up to the Declared Availability.

Meter means a device for measuring and recording produced or
consumed units of Active Energy and Reactive Energy and/or
Active Power and/or Reactive Power and/or Demand.

Metering means the process of measuring and recording the production or
consumption of electrical energy.

MC means Metering Code, which refers to that Part of the Grid Code

which is identified as the Metering Code (MC).
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Metering Data

means the metering data obtained from a Metering Installation,
and/or processed data or substituted data that is used for
Settlement purposes.

Metering Database

means a database that contains the Metering Register and the
Metering Data.

Metering Installation

means a Meter and the associated current transformers, voltage
transformers, metering protection equipment including alarms, LV
electrical circuitry and associated data collectors, related to the
measurement of Active Energy and/or Reactive Energy and/or

Active Power and/or Reactive Power, as the case may be.

Metering Installation

Outage

means the unavailability of a Metering Installation due to

breakdown or testing or maintenance.

Metering Point

means the physical point at which electricity is metered.

Metering Register

means a register of information associated with a Metering
Installation. This includes type and Technical Specifications of
equipment, audit and calibration data, site specific data, etc.

Minimum Generation

means the minimum output of a Power Station under which it can

stably operate.

Minister

means the Minister for the time being charged with the

responsibility for matters relating to the supply of electricity.

Modification

means any actual or proposed replacement, renovation,
modification, alteration or construction by or on behalf of a User to
that User's Plant or Apparatus or the manner of its operation
which has or may have a material effect on Grid System or a User

System, as the case may be, at a particular Connection Site.

Multiple Point of

Connection

means two or more Points of Connection interconnected to each

other through the Grid System.

NACSA

means National Cyber Security Agency, which refers to the
national lead agency for cybersecurity matters, with the objectives

of securing and strengthening Malaysia's resilience in facing the
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threats of cyber-attacks, by coordinating and consolidating the

nation's best experts and resources in the field of cybersecurity.

NTC

means Net Transfer Capacity, which refers to the expected
maximum volume of generation that can be wheeled through the
interface between two systems, which does not lead to network
constraints in either system, respecting some technical

uncertainties on future network conditions

Network

means a general expression for a Grid, Distribution, User, or a

Network Operator’s System.

Network Data

means the data to be provided by the Grid Owner and GSO to
Users or by the Users to the Grid Owner and GSO as the case
may be.

Network Operator

means a person with a User System directly connected to the Grid
System to which Customers and/or Power Stations (not forming
part of the Grid System) are connected, acting in its capacity as
an operator of the User System, but shall not include a person
acting in the capacity of an Externally Interconnected Party, nor

of a Distributor.

Network Operator’s

System

Any system owned or operated by a Network Operator
comprising—
(a) Generating Modules;

(b) Systems consisting (wholly or mainly) of electric lines used for
the Distribution of electricity from Grid Supply Points or
Generating Modules or other entry points to the point of

delivery to Customers, or other Users; and/or

(c) Plant and/or Apparatus connecting the system as described
above to the Grid System or to the relevant other User

System, as the case may be.

Nominated Fuel

means the main fuel of a Power Station nominated by the Grid
Owner based upon the calculations made in preparing the

Generation Development Plan.
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Non-Spinning
Reserve

means the reserve that is not spinning but available to start within

its starting parameters.

Non-Working Day

means any day that is not a Working Day.

Normal CCGT
Module

means a CCGT Module other than a Range CCGT Module.

Normal Operating

means the operating condition of the Grid System when the

Condition voltage and frequency at all points on the system are within their
normal limits and the system is secure against outages within
Transmission System Reliability Standards.

Notice to means the period of time normally required to Synchronize a

Synchronize

Dispatch Unit following instruction from the GSO as stipulated in

relevant Agreement.

Novel Unit means a tidal, wave, wind, geothermal, biomass or any similar,
Generating Unit.

NTF means Notified Transmission Flows, which refers to the part of the
Net Transfer Capacity, which is used by the already accepted
transfer contracts at the studied time frame.

0OC.9 means Numbering and Nomenclature, which refers to that Part

of the Operating Codes of this Grid Code that is identified as the

Numbering and Nomenclature.

On-Line Fuel

means the fuel changeover functional requirements of a dual fuel

Changeover or main and standby fuel Power Station specified by the GSO and
Single Buyer.

OCs means Operating Codes, which refers to that Part of the Grid
Code that is identified as the Operating Codes.

oC1 means Operating Code No 1 — Demand Forecast, which refers
to the Operating Code No 1 of this Grid Code, dealing with
Demand forecasting.

0C2 means Operating Code No 2 - Outage and Other Related

Planning, which refers to the Operating Code No 2 of this Grid
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Code, dealing with operational planning and outage coordination

matters.

0OC3

means Operating Code No 3 - Operating Reserves and
Response, which refers to the Operating Code No 3 of this Grid
Code, dealing with operating reserve and its response for dealing

with generation contingencies in operational timescales.

0C4

means Operating Code No 4 - Demand Control, which refers to
the Operating Code No 4 of this Grid Code, dealing with the
various forms of Demand Control methods available to the GSO
in operating the system and their implementation.

0OC5

means Operating Code No 5 - Operational Liaison, which refers
to the Operating Code No 5 of this Grid Code, dealing with the
procedures for communication and liaison between the GSO and
the Users and their implementation.

(OC6)

means Operating Code No 6 — Significant Incident Reporting,
which refers to the Operating Code No 6 of this Grid Code,
dealing with the reporting of scheduled and planned actions and
significant unscheduled occurrences such as faults and

investigation of the impact of such occurrences.

OoC7

means Operating Code No 7 — Emergency Operations, which
refers to the Operating Code No 7 of this Grid Code, dealing with
the actions to be taken by the GSO in preparing operational
strategies towards maintaining the integrity of the system under
severe system contingencies beyond the security criteria, and

implementation of those strategies.

0]02:]

means Operating Code No 8 - Safety Coordination, which refers
to the Operating Code No 8 of this Grid Code, dealing with the
co-ordination between GSO and User, in the establishment and
maintenance of Isolation and Earthing so that work and/or testing

can be carried out safely at Connection Point.

0C9

means Operating Code No 9 - Numbering and Nomenclature,

which refers to the Operating Code No 9 of this Grid Code,
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dealing with the procedures for numbering and nomenclature of HV
Apparatus at certain sites where new construction is to be
integrated or changes are to be made to existing Connection

Point.

OC10

means Operating Code No 10 - Periodic Testing and
Supervising, which refers to the Operating Code No 10 of this
Grid Code, dealing with the procedures for periodic testing and
supervising of the effects of a User’s System on the Grid System

and vice versa.

OC11

means Operating Code No 11 - System Tests, which refers to the
Operating Code No 11 of this Grid Code, dealing with the
procedures for the establishment of system tests where
commissioning and testing of equipment and its capability may

require application of unusual or irregular operating conditions.

Operating Reserve

means the additional output from the Generating Module or the
reduction in Demand, which must be realisable in real-time
operation to respond in order to contribute to containing and
correcting any System Frequency fall to an acceptable level in the
event of a loss of generation or a loss of import from an External

Interconnection or mismatch between generation and Demand.

Operation Diagram

means the Diagram which is a schematic representation of the HV
Apparatus and the connections to all external circuits at a
Connection Site, incorporating its numbering, nomenclature and

labelling.

Operational Control

Phase

means the Operational Control Phase follows on from the

Programming Phase and covers the period down to real time.

Operational Effect

means any effect on the operation of the relevant System which
will or may cause the Grid System or other User System 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.
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Operational

Intertripping

means the automatic tripping of circuit-breakers to prevent
abnormal system conditions occurring, such as over voltage,
overload, System instability, etc. after the tripping of other circuit-
breakers following power System disturbance(s) which includes
System to Generating Modules or System to Demand
Intertripping schemes or by Special Protection schemes.

Planning Phase

Operational means the measurements acquired using parts of a Metering

metering installation (mainly CT+VT) in order to operate the Grid System in
real-time.

Operational means the Planning through various timescales the matching of

Planning generation output with forecast Demand together with a reserve of
generation to provide a margin, taking into account outages of
certain Generating Modules, of parts of the Grid System and of
parts of User System to which Power Stations and/or Customers
are connected, carried out to achieve, so far as possible, the
License Standards.

Operational Operational Planning Phase covers several timeframes of

operation from 5-year ahead to the start of the Programming

Metering Data

Phase.

Operational means the Procedure followed during real time operation of the

Procedure Grid System included in that Part of the Grid Code which is
identified as the Operating Codes.

Operational Operational Metering comprises Installations installed to

Metering measure voltage, current, frequency, Active and Reactive Power,
and accept signals relating to plant status indications and alarms
monitoring the circuits connecting the User Plant and Apparatus
to the Grid System for operational purposes.

Operational means the data from Operational Metering collected by the

Remote Terminal Units and used by the GSO in directing the

coordinated operation of the Grid System.

OT Network

means Operational Technology Network, which refers to the

communication and control systems that are used to monitor and
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control the electricity transmission system by users. OT Network
covers usually telecontrol in a broad sense (processing systems,
including back-up, underlying networks, safety telephone) and
electrical control, for the part of it that is composed of computer

systems (mainly control command and metering systems).

Orange Warning

means a System Warning issued by the GSO that is related to the
system operating conditions when there may be a high risk of

Demand Control.

Outage Plan

means a plan prepared by the GSO that describes the planned
Generation and/or Transmission outages for the different

Operational Planning timescales.

Output Usable

means the portion of Registered Capacity which is not unavailable
due to a Planned Outage or breakdown. For a Power Park
Module, Output Usable also depends upon the Intermittent
Power Source being at a level which would enable the Power
Park Module to generate at Registered Capacity.

Outstation Interface

means the telecontrol equipment for data collection and data

Equipment exchange with GSO Control Center, such as RTU, Gateway and
control center master system.
Part Load means the condition of a Dispatch Unit which is Loaded but is not

running at its full Availability.

Partial Blackout

means a Grid System operational condition where after a
disturbance all Generation has ceased in a part of the Grid
System and there is no electricity supply from External
Interconnections or other parts of the Grid System to that part of
the Grid System, with the result that it is not possible for that part
of the Grid System to begin to function again without the Grid
System Operator’s directions, including provisions relating to a
Black Start.

Part (of the Grid
Code)

means individual self-contained chapters or sections of the Grid

Code addressing specific subject areas.
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Peak Demand

Conditions

means the Grid or Power System conditions pertaining to the peak

System Demand.

Peninsular Malaysia

Maximum Demand

means the peak MW demand of the day for the year for the total
Peninsular Malaysian Grid System.

Peninsular Malaysia

Minimum Demand

means the minimum MW demand of the day for the year for the
total Peninsular Malaysian Grid System.

Phase Unbalance

means the difference in the magnitude of the three individual phase
voltages due to the imbalance in the magnitude of the Demand

(Load) connected to each one (1) of the three (3) phases.

PMU

means Phasor Measurement Unit, which refers to the sensor that
measures bus voltage angles and frequencies at high sampling

rate.

Planned Outage

means an outage of Power Station or of part of the Grid System,
or of part of a User System, co-coordinated by GSO under OC2.

Planning Data

means the data associated with the long-term Planning of the Grid
System and for calculation of Generation Adequacy to meet the

Forecast Demand.

PC means Planning Code, which refers to that Part of the Grid Code
which is identified as the Planning Code (PC).
Plant means fixed and movable items used in the generation and/or

supply and/or transmission of electricity, other than Equipment.

Point of Common

Coupling

means the point on the Grid System which is electrically closest to
the User installation at which either Demands (Loads) are, or may

be, connected.

Point of Connection

means an electrical point of connection between the Grid System

and a User’s System.

Pole-Slipping

Protection

means the protection system installed for detecting a specific
Generating Unit operational condition termed “pole slipping” and
disconnecting the Generating Unit from the Grid System or a
This

disconnection being implemented to prevent a Power System

User System upon detection of such a condition.
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Blackout due to the high risk of consequential adverse cascade
tripping of transmission circuits by their protection at times when

such Generating Unit operation is permitted to persist.

Power Electronic

Device

means the Plant for installation on the Grid System which utilise

various types of power electronic devices.

Power Factor

means the ratio of Active Power to Apparent Power.

Power Island

means Dispatch Units at an isolated Power Station, together with
its local Demand.

PPA

means Power Purchase Agreement, which refers to Agreement
between the Single Buyer and a Generator or Network Operator
relating to the financial and technical conditions relating to the
purchase of the Power Station output and technical conditions
relating to its connection to and performance on the Grid System.

PPM

means Power Park Module, which refers to a collection of one or
more non-synchronous Generating Units (registered as a Power
Park Module under the PC) that are powered by an Intermittent
Power Source, joined together by a System with a single electrical
point of connection directly to the Grid System. The connection to

the Grid System may include a DC Converter.

Power Park Unit

means an individual Generating Unit within a Power Park
Module.

Power Station

means an installation comprising one or more Generating
Modules (even where sited separately) owned and/or controlled by
the same Generator, which may reasonably be considered as

being managed as one Power Station.

Power Station

Auxiliaries

means the auxiliary Plant enabling normal functioning of a Power

Station.

Power System

means the Grid System and all User System within Peninsular

Malaysia.

PSS

means Power System Stabiliser, which refers to equipment

controlling the Exciter output via the voltage regulator in such a
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way that power oscillations of the synchronous machines
(Generating Units) are dampened. Input variables may be speed,

frequency or power or a combination of these system quantities.

Preliminary Project
Data

means the Data relating to a proposed User Development at the
time the User applies to the Grid Owner for connection to the Grid

System.

Primary Response

means the automatic Active Power response. To provide such a
response, to a deviation of the Grid System Frequency which
requires changes in the generator unit output to arrest the fall or
rise of Frequency The quantum of response shall be fully
realisable within ten (10) seconds from the time of frequency
change and fully sustainable for a at least a further twenty (20)
seconds.

Programming Phase

means the period between Operational Planning Phase and the
Operational Control Phase. It starts at the eight (8) weeks ahead
stage and ends with the issue of the Unit Schedule for the day

ahead.

Protection means the provisions for detecting abnormal conditions on a
System and initiating fault clearance or actuating signals or
indications.

Protection means a group of one or more Protection relays and/or logic

Apparatus elements designated to perform a specified Protection function.

Protection of
Interconnecting

Connections

means the requirements for the provision of Protection equipment
for interconnecting connections specified by the Single Buyer in
consultation with the Grid Owner and the GSO. The term
“‘interconnecting connections” means the primary conductors from
the current transformer accommodation on the circuit side of the

circuit breaker to the Connection Point.

Prudent Industry

Practice

means the exercise of that degree of skill, diligence, prudence and

foresight which would reasonably and ordinarily be expected from
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a skilled and experienced operator engaged in the same type of

undertaking under the same or similar circumstances.

Pumped Storage

Generator

means a Generator which owns and/or operates any Pumped

Storage Plant.

Range CCGT Module

means a CCGT Module where there is a physical connection by
way of a steam or hot gas main between that CCGT Module and
another CCGT Module or other CCGT Modules, which connection
contributes (if open) to efficient modular operation, and which
physical connection can be varied by the operator.

Rated Insulation
Levels

means the Rated Insulation Levels to which all the insulation on
the Grid System is designed, procured, installed, operated and

maintained.

Rated MVA

means the “rating-plate” MVA output of a Generating Unit, being
that output up to which the Generating Unit was designed to
operate (Calculated as specified in British Standard BS EN 60034
— 1: 1995). For Power Park Module, Rated MVA refers to the
nominal rating for the MVA output being the maximum continuous
electric apparent power output which the Power Park Module was

designed to achieve under normal operating conditions

Rated MW

means the “rating-plate” MW output of a Generating Unit, being
that output up to which the Generating Unit was designed to
operate (Calculated as specified in British Standard BS EN 60034
— 1: 1995). For Power Park Module, Rated MW refers to the
nominal rating for the MW output being the maximum continuous
electric output power which the Power Park Module was designed

to achieve under normal operating conditions.

Reactive
Compensation

Equipment

means any shunt-connected equipment connected to the Grid
System or a User System which is switched and/or controlled
such that it generates or absorbs reactive power to the Grid
System at the busbar at which it is connected so as to enable the

GSO to control and stabilise the system voltage at that busbar.

Reactive Energy

means the electrical energy produced, flowing or supplied by

an electric circuit during a time interval, being the integral with
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respect to time of the instantaneous reactive power,
measured in units of var-hours or standard multiples thereof,
ie.

1000 VArh = 1 kVArh

1000 kVArh = 1 MVArh

1000 MVArh =1 GVArh

1000 GVArh =1 TVArh

Reactive Power

means the product of voltage and current and the sine of the phase
angle between them measured in units of voltamperes reactive and

standard multiples thereof, i.e.:
1000 VAr = 1 kVAr
1000 kVAr = 1 MVAr

Red Warning

means a System Warning issued by the GSO related to the
system operating conditions when there may be a Demand

Control imminent.

Registered Capacity

In the case of a Generating Unit being something other than that
forming part of a CCGT Module, means the normal full load
capacity of a Generating Unit as declared by the Generator, less
the MW consumed by the Generating Unit through the
Generating Unit's unit transformer when producing the same (the

resultant figure being expressed in whole MW.)

In the case of a CCGT Module, means the normal full load capacity
of a CCGT Module as declared by the Generator, being the Active
Power declared by the Generator as being deliverable by the
CCGT Module at the Connection Point (or in the case of an
Embedded CCGT Module, at the User System Entry Point),

expressed in whole MW.

In the case of a Power Park Module, Registered Capacity means
the normal full load capacity of the Power Park Module as

declared by the Generator, being the Active Power declared by
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the Generator. The Active Power is declared by the Generator as
being deliverable by the Power Park Module at the Connection

Point, expressed in whole MW.

In the case of an Energy Storage Unit, Registered Capacity
means the normal full load capacity of the Energy Storage Unit as
declared by the Energy Storage Operator, being the Active
Power declared by the Energy Storage Operator. The Active
Power is declared by the Energy Storage Operator as being
deliverable by the Energy Storage Unit at the Connection Point,

expressed in whole MW.

Registered Data

means the items of Standard Planning Data and Detailed
Planning Data which upon connection become fixed (subject to
any subsequent changes).

Regulations means the 1994 Electricity Supply Regulations 1994 [P.U.(A)
38/1994].
RTU means Remote Terminal Unit, which refers to a unit installed at a

Connection Point or Metering Point that communicates all the
Operational Metering Data and the Revenue Metering Data to a

central data collection system for the operational use of the GSO.

Relay Setting

means the values of parameters defining the appropriate operation

of a Protective Relay within a Protection system.

Responsible

Manager

means the Manager who have been duly authorized to sign Site

Responsibility Schedules on behalf of the User.

Responsible Person

means a person nominated by a User to be responsible for control

and operation of their associated Plant and Apparatus.

Restoration Plan

means a coordinated plan of actions to be carried out to safely and
effectively restore the Grid System back to a normal operating

state following the occurrence of a Blackout.

Retailer

The Retailer is a User of the Grid System, who is allowed by the

law to sell electricity to other Users. Retailer can have its own

facilities for generating electricity or buy electricity in bulk and sell
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it to others. In that case, Retailer may have its own assets
connected to the grid, by example Grid Connected Customer. Or
he can be virtual, which means without any assets connected to
the grid, operating only for buying and selling electricity. The
Retailer must have a licence from the Energy Commission for

carrying out his activities.

Revenue Metering

means a Metering Installation at a Connection Point or a
Generator Circuit, for fiscal accounting, contractual and/or

statistical purposes.

Revenue Metering
Data

means the data recorded and stored in the Revenue Metering
Installations.

Revenue Metering

means a Metering Installation dedicated to providing data for

Installation Billing purposes.

RISP means an acronym for a Record of Interconnection of Safety
Precautions as seen in OC8.

OCs8 means Safety Coordination, which refers to that Part of the

Operating Codes of this Grid Code which is identified as the

Safety Co-ordination.

Safety Coordinator

means a person nominated by the Grid Owner and each User to
be responsible for the co-ordination of Safety Precautions at each
Connection Point when work (which includes testing) is to be
carried out on a HV Apparatus that necessitates the provision of

Safety Precautions from another System.

Safety Key

means a key used to lock and unlock the switching operation of an

isolating device for the implementation of safety precaution in OC8.

Safety Precautions

means the Isolation and/or Earthing of HV Apparatus.

Safety Rules

means the rules of the Grid Owner or a User that seek to ensure
that persons working on Plant and/or Apparatus to which the rules

apply are safeguarded from hazards arising from the System.
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SCADA

means an acronym for Supervisory Control and Data Acquisition,
the real time computer system that is used to monitor and control
the Power System in real time.

Schedule Day

means the period from 00:00 to 24:00 hours in each day as defined
in SDC1.

Scheduling

means the process of compiling and issuing a Unit Schedule, as
set out in SDC1 and the process which identifies the amount and
types of generating sources which may be required to meet the
forecast demand in any particular time interval in the next Schedule
Day with the appropriate level of security whilst maintaining the

integrity of the Grid System.

SDCs

means Scheduling and Dispatch Codes, which refers to that Part
of the Grid Code that specifies the Scheduling and Dispatch

process.

SDC1

means Scheduling and Dispatch Code No 1 - Unit Scheduling,
which refers to the Scheduling and Dispatch Code No 1 of this
Grid Code dealing with the procedures based upon the prices
quoted in Power Purchase Agreements (PPAs) and certain other
technical performance and outage information, the preparation of
an indicative Least Cost Unit Schedule indicating which
Generating Modules, Energy Storage Units and Aggregators
may be instructed or Dispatched the following day.

SDC2

means Scheduling and Dispatch Code No 2 - Control,
Scheduling and Dispatch, which refers to the Scheduling and
Dispatch Code No 2 of this Grid Code dealing with issuing
Control, Scheduling and Dispatch instructions to Generating
Modules, Energy Storage Units, Aggregators and the receipt

and issue of certain other associated information.

SDC3

means Scheduling and Dispatch Code No 3 - Frequency and
Interconnection Transfer Control, which refers to the
Scheduling and Dispatch Code No 3 of this Grid Code dealing
with the procedures and requirements in relation to control of

system Frequency and Interconnection power transfers.

Grid Code for Peninsular Malaysia — Additional Code 44 KOD/ST/N0.9/2025



Glossary and Definitions

Term

Definition

SDP Notice

means Scheduling and Dispatch Parameter Notice, which refers
to a notice given by a Generator, an Energy Storage Operator or
Aggregator to the GSO and Single Buyer detailing changes to
the Scheduling and Dispatch Parameters of any of its Dispatch
Unit in respect of the following Schedule Day.

Secondary
Response

means the automatic or manual Active Power response by a Unit
to a deviation of the Grid System Frequency which is fully
realisable within thirty (30) seconds from the time of Frequency
change to take over from the Primary Response and fully
sustainable for at least thirty (30) minutes from Units dispatched

by the GSO to provide such a response. .

Secretary

means the Secretary of the Grid Code for Peninsular Malaysia

Committee.

Settlement

means the process and procedure for the calculation of payments

that become due under relevant Agreements.

Short Term Flicker

means a measure of the visual severity of flicker derived from the

Severity time series output of a flicker meter over a ten (10) minute period
and as such provides an indication of the risk of Customer
complaints as further set out in Engineering Recommendation
pP28.

Shutdown means the condition of a Generating Unit where the generator

rotor is at rest or on barring.

Significant Incident

means an Event that the GSO or a User considers have or may

have a significant effect upon the Grid System.

Simultaneous Tap

Change

means a tap change implemented on the generator step-up
transformers of Synchronized Dispatch Units, effected by
Generators in response to an instruction from the GSO issued
simultaneously to the relevant Power Stations. The instruction,
preceded by advance notice, must be effected as soon as possible
and in any event within one (1) minute of receipt of the instruction
from the GSO.
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Single Buyer

means any person or a unit, department or division forming part of

a licensee who is authorized under subsection 22B(1) of Act 447.

Single Line Diagram

means a schematic representation of a three-phase network, with
the three phases being represented by single lines. The diagram
shall include (but shall not necessarily be limited to) busbars,
overhead lines, underground cables, power transformers, and
reactive compensation equipment. It shall also show where
Generating Modules are connected, and the points where

Demand is supplied.

Single Point of

Connection

means a single Point of Connection, with no interconnection

through the User's System to another Point of Connection.

Site

means a physical location that accommodates all the Plant,
Apparatus and Equipment related to a connection to the Grid

System.

Site Common

Drawings

means the drawings prepared for each Connection Site which
incorporates Connection Site layout drawings, electrical layout
drawings, common protection/ control drawings and common

services drawings.

Site Responsibility
Schedule

means a schedule containing the information and prepared on the
basis of the provisions set out in Appendix 1 of the Connection
Code.

Special Protection

Arrangement

means the arrangement pertaining to the special protection

devices, their settings and their sequence of operation.

SPS

means Special Protection Scheme, which refers to protection
measures other than the normal protection measures specified in
this Grid Code that may be required by the GSO and Grid Owner
to ensure safe, secure and stable operation of the Grid System.
Some of these measures may be temporary or interim subject to
completion of certain system developments while others may be
permanent due to specific parameters of the Plant connected to
the Grid System.
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Spinning Reserve

means the level of output in a whole number of MW at which a
Generating Unit should operate to give the maximum capability to
contribute to Operating Reserve.

Spinning Reserve
Level

means the minimum level of output in a whole number of MW at
which a Dispatch Unit or Interconnection Transfer should
operate to be capable of attaining Registered Capacity within five
(5) minutes.

Spinning Response

means the dynamic MW output response available from the
Generating Unit already synchronized to and operating on the

Grid System.

Stability Limits

means the limits that a Generating Unit can be stably operated
within, either in terms of its rotor angle returning to a steady-state
position after a Grid System disturbance or in terms of the

minimum load at which its prime mover can stably operate.

Standards

means the Standards that may apply to Reliability of Supply,
Security of Supply or Quality of Supply or Plant or Apparatus

or Equipment or specific procedures.

Standard Planning
Data

means the general data required by the Grid Owner under the PC.
It is generally also the data that the Grid Owner requires from a
new User in a connection application and from an existing User in
an application for a new or varied connection, as reflected in the
PC.

Stand-by Fuel

means the fuel defined by the Single Buyer as the stand-by fuel

as part of the relevant Agreement.

Stand-by Fuel Stock

means the stock level for the Stand-by Fuel defined by the Single

Buyer as part of the relevant Agreement.

Start-up means the action of bringing a Generating Unit from Shutdown
to Synchronous Speed.
STATCOM means a static synchronous generator operated without an

external electric energy source as a shunt-connected static VAR
compensator whose capacitive or inductive output current can be

controlled independently from the AC system voltage. The
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STATCOM may include a transiently rated energy storage or
energy absorbing device to enhance the dynamic behaviour of the

power system by additional temporary real power compensation.

sSoC means State Of Charge, which refers to the State Of Charge of a
Battery Energy Storage System is the ratio between the
available energy from the BESS and the actual energy capacity,
typically expressed as a percentage.

SvC means Static Var Compensator, which refers to a shunt-

connected static VAR generator/absorber whose output is adjusted
to exchange capacitive or inductive current so as to maintain or
control specific parameters of the electrical power system (typically

busbar voltage).

Station Board

means a switchboard through which electrical power is supplied to
the Auxiliaries of a Power Station, and supplied by a Station

Transformer. It may be interconnected with a Unit Board.

Station Transformer

means a transformer supplying electrical power to the Auxiliaries
of a Power Station, which is not directly connected to the
Generating Unit terminals (typical voltage ratios being 132/11kV,
275/11kV or 500/22kV).

Steam Unit

means a Generating Unit whose prime mover converts the heat-

energy in steam into mechanical energy.

Subtransmission

System

means the part of a User’s System that operates at a single
transformation level below a 500kV and 275kV and 132kV.

Switching Operation

Record

means a written document maintained by the GSO and each User
of all switching operation carried out in the Grid System and the

User System respectively.

Synchronization

means the process of bringing a Generating Unit to synchronous
speed (frequency) and rated output voltage and closing the
generator circuit breaker when the System and generator are at
the same frequency and the generator and system voltages remain
within a specific phase angle separation. In the case of Power Park

Module it is the process of connecting the Power Park Module to
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the busbars of another System so that the Frequencies and phase
relationships of the Power Park Module and the System to which

it is connected are identical.

Synchronized

means the condition where an incoming Generating Module or
System is connected to the busbars of another System so that the
Frequencies and phase relationships of that Generating Unit or
System, as the case may be, and the System to which it is

connected are identical.

Synchronized CDGU

means a Centrally Dispatched Generating Unit that is
synchronized to the Grid System.

Synchronizing

means the condition where an incoming Generating Module or
System is connected to the busbars of another System so that the
Frequencies and phase relationships of that Generating Unit or
System, as the case may be, and the System to which it is

connected are identical, like terms shall be construed accordingly.

Synchronising

Generation

means the amount of MW (in whole MW) produced at the moment

of synchronising.

Synchronous

Generating Module

means Generating Module consisting of synchronous Generating
Units joined together by a System with a single electrical point of

connection directly to the Grid System.

Synchronising
Group

means a group of two or more Dispatch Units at a Power Station.

Synchronous Speed

means the speed required by a Generating Unit to enable it to be

Synchronized to a System.

System

means any User System and/or the Grid System, as the case may
be.

System Constraint

means the limit on the operation of the Grid System due thermal
rating, stability consideration, voltage consideration and other

limits.

System Constrained

Capacity

means the portion of Registered Capacity not available due to a

System Constraint.
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System Constraint

means a part of the Grid System which, because of System

Group Constraints, is subject to limits of Active Power which can flow
into or out of that part.
System means a statement, prepared by the Single Buyer showing for

Development

each of the ten (10) succeeding years, the opportunities available

Statement for connecting to and using the Grid System and indicating those
parts of the Grid System most suited to new connections and
transport of further quantities of electricity.

Dp means System Fault Dependability Index, which refers to a

measure of the ability of Protection to initiate successful tripping
of circuit-breakers which are associated with a faulty item of

Apparatus. It is calculated using the formula:
Dp =1-Fi/A

where:

A = Total number of System faults

F1 = Number of System faults where there was a failure to trip a

circuit-breaker.

System Frequency

has the same meaning as Frequency.

System Stress

means the condition of the Grid System when the GSO reasonably
considers that a single credible incident would most probably result
in the occurrence of Power Islands or Partial Blackout or Total
Blackout.

System Voltage

has the same meaning as Voltage.

System Warning

means a warning issued by the GSO to certain Users to alert the
Users to possible or actual Plant shortage, System Problems

and/or Demand Reductions.

Target Frequency

means the Frequency determined by the GSO, in its reasonable
opinion, as the desired operating Frequency of the Power
System. This will normally be 50.00 Hz plus or minus 0.1 Hz,

except in exceptional circumstances as determined by the GSO, in

its reasonable opinion when this may be 49.50 or 50.50 Hz. An
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example of exceptional circumstances may be difficulties caused
in operating the System during periods of fuel supply problems.
Technical In relation to Plant and Apparatus, means the relevant Malaysian

or International Technical Specification.

Tertiary Response

means the automatic or manual response by a Unit in order to
restore an adequate level of Primary and Secondary Reserve or to
provide desired (in term of economic considerations) allocation of
these reserves within the set of Units included in the Spinning
Reserve or the Non Spinning Reserve

Test Programme

means a programme submitted by the Test Proposer to the Grid
Owner, GSO and each User identified by the GSO under OC11,
that states the switching sequence and proposed timings of the
switching sequence, a list of those staff involved in carrying out the
System Test (including those responsible for the site safety) and

such other matters as the GSO deems appropriate.

Test Proposal Notice

means the notice submitted by the Test Proposer to the GSO.

Test Proposer

means the person who submits a Proposal Notice.

Thermal Unit

means the Generating Unit where the prime movers and/or driving

turbines are driven by steam or combustion of various fossil fuels.

Total Blackout

means the situation existing when all generation has ceased and
there is no electricity supply from External Interconnections and,
therefore, the Power System has shutdown with the result that it
is not possible for the Power System to begin to function again

without GSO's directions relating to a Black Start.

Total Harmonic

means the square root of the sum of the squares of all harmonics

Distortion expressed as a percentage of the magnitude of the fundamental.
Harmonic distortion is the departure of a waveform from sinusoidal
shape that is caused by the addition of one or more harmonics to
the fundamental.

TPA means Third-Party Access, which refers to the possibility, granted

by the law, to access to the Grid System, in an objective and non-

discriminatory manner, under regulated conditions and according
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to defined tariffs for the use of the grid. The conditions and tariffs

are validated by the Energy Commission.

Transmission

Capacity

means the ability of a network or a connection to transmit electricity.

Transmission

Constraints

means the constraints such as limitation of power flow due to
Transmission circuit outages or reduced reactive power output
from or outages of Generators or Reactive Compensation
Equipment or inadequate ratings of Transmission Plant under

certain operational conditions.

Transmission

Development Plan

means an annual statement prepared by the Grid Owner for
submission to the Commission identifying the Grid System
developments required to ensure compliance with the Licence
Standards in accordance with the procedures in the Planning
Code and data received from Users.

Transmission
Reliability Standard

means the License Standard which applies to provision of
sufficient Transmission Capacity, operational facilities,
maintenance activity and co-ordination with Generation and
Distribution Functions to enable continued supply of electric
energy to the Distribution Networks and Grid Connected
Customers. This Standard is used by the Grid Owner to
determine the investment requirements for the Grid System and

GSO operational facilities and implement the necessary measures.

Transmission
System Power
Quality Standards

means the License Standards specifying the Power Quality
requirements of the bulk supply to be delivered to the Distribution
Network, at the bulk Demand Connection Points where any
Distribution Network or User System is connected to the Grid
System in terms of stable Voltage and Frequency within specific
limits so that Generator’s or User’s equipment directly connected
to the Grid System can operate safely within its design

performance without suffering undue damage or breakdown.

Transmission
System Reliability
Standards

means The Reliability Standards comprising the:

(a) the Generation Reliability Standard; and
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Definition

(b) the Transmission Reliability Standard.

Two Shifting Limit

means the maximum number of times in any Schedule Day that a
CDGU may De-Synchronize (which, for the purpose of this
definition, is deemed to occur at the De-Synchronising time
included in (or which can be calculated from) the Dispatch

instruction.

Under Frequency

means an electrical measuring relay intended to operate when its

Relay characteristic quantity the Frequency reaches the relay settings by
a decrease in System Frequency.
Unit Board means a switchboard through which electrical power is supplied to

the Auxiliaries of a Generating Module and which is supplied by
a Unit Transformer. It may be interconnected with a Station
Board.

Unit Scheduling

means the activity of Scheduling the Dispatch Units for operation
the next day in an order to meet the changing Demand over the
twenty four (24) hour period from midnight on the day before to
midnight the next day.

Unit Schedule

means a statement, prepared and issued by the Single Buyer

under SDC1, of which Dispatch Units and Interconnector
Transfers may be required to ensure, so far as possible, the
integrity of the Grid System, the security and quality of supply and
that there is sufficient generation to meet Demand to the possible

extent at all times, together with an appropriate margin of reserve.

Unit Scheduling and

Dispatch Parameters

means the parameters listed in SDC1 under the heading Unit
Scheduling and Dispatch Parameters relating to Dispatch
Units.

Unit Transformer

means a transformer directly connected to a Generating Module’s
terminals, which supplies power to the Auxiliaries of a Generating
Unit. Typical voltage ratios are 23/11kV and 15/6.6kV.

Unplanned Outage

means an outage of Power Station or of part of the Grid System,

or of part of a User System, that has not been planned under OC2.
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User

means a term utilised in various sections of the Grid Code to refer
to the persons using the Grid System, as more particularly
identified in each section of the Grid Code concerned. In the
Preface and the General Conditions the term means any person
to whom the Grid Code applies.

User Development

In the PC this means either User's Plant and/or Apparatus that is
to be connected to the Grid System, or a Modification relating to
a User's Plant and/or Apparatus already connected to the Grid
System, or a proposed new connection or Modification to the

connection within the User System.

User’s HV Apparatus

means HV Apparatus owned by the User.

User’s Metering

Installation

means a Metering Installation owned by a User.

User's Operation
Diagram

means the Operation Diagram prepared by the User.

User's Plant and/or

Apparatus

means the Plant and/or Apparatus owned or operated by a User.

User's Responsible

Engineer/Operator

means a person nominated by a User to be responsible for System

control.

User's Safety Rules

means the Safety Rules prepared and implemented by a User at
the User Sites.

User’s Site means a site owned or occupied pursuant to a lease, licence or
other agreement by a User where there is a Connection Point.
For the avoidance of doubt, a site owned by the Grid Owner but
occupied by a User as aforesaid, is a User Site.

User’s means the part of a User’s System which operates at a single

Subtransmission

System

transformation level below a 500 kV and 275 kV and 132 kV.

User’s System or

User System

means any system owned or operated by a User comprising:-
(a)
(b)

Generating Modules;

Energy Storage Units; and/or
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(c) systems consisting (wholly or mainly) of electric lines used
for the distribution of electricity from Grid Supply Points or
Generating Modules or other entry points to the point of

delivery to Customers, or other Users;
and Plant and/or Apparatus connecting —
(@) the system as described above; or

(b)  Non-Embedded Customers equipment;

to the Grid System or to the relevant other User System, as the
case may be.

User's Safety Rules

means the rules of a User that seek to ensure that persons working
on Plant and/or Apparatus to which the rules apply are

safeguarded from hazards arising from the User’s System.

System (WAMS)

VDCL means Voltage Dependent Current Limits, which refers to the
voltage dependent operating current limits set within the control
system of the converter equipment of an HVDC Interconnection
providing the appropriate overcurrent protection to the converter
equipment.

Voltage means the Electric potential or electro motive force (emf)
expressed in volts.

Vulnerability means a weakness, susceptibility or flaw of an ICT asset or a
system that can be exploited by a cyber threat.

Vulnerability means a process of identifying and quantifying vulnerabilities.

Assessment

Wide Area means an enabling technology based on an information facility with

Measurement monitoring purposes to improve situational awareness and visibility

within power systems. Based on Phasor Measurements Units
(PMUs), WAMS allow monitoring time-synchronized transmission
system conditions over large areas in view of detecting and further

counteracting grid instabilities. As mentioned above, such an early

warning system contributes to increasing system reliability and can
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Term Definition

be considered as an extension and enabler of an adaptive

protection system.

Working Day has the same meaning as Business Day.

Weekly Operational | means a statement issued by the GSO each week (to Generators,
Plan as set out in OC4) of specific requirements to enable the GSO to
operate the Grid System within the requirements of the Licence

Standards.

<End of the Glossary and Definitions>
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Planning Code (PC)

PC.1 Preamble

PC.1.1 The Grid Code is a code developed and issued by the Commission. The Grid Code
is composed by a Main Code, containing the main provisions structuring the
purpose, the scope, the governance and some general requirements, and by
additional codes, containing the specific technical rules for different subjects

related to the operation of the Grid system.

PC.1.2 According to section 50A of the Electricity Supply 1990 [Act 447], the Commission
may develop and issue such additional codes as it deems fit and expedient or the
Minister may direct from time to time, as the case may be.

PC.2 Amendment

PC.2.1 The Commission may at any time amend, modify, vary or revoke this Code or any

part thereof.

PC.3 Introduction, Objectives and Scope

PC.3.1 The provisions of sections MPC.1, MPC.2 and MPC.3 of the Main Code shall apply
to this Planning Code.

PC.4 Development of the Grid System and Applicable Standards

PC.4.1 The Grid Owner and the Single Buyer shall apply the Licence Standards relevant
to planning, connection to and development of the Grid System. Potential Users
may request connections to the Grid System which are above or below the
established Licence Standards. In cases where potential Users have requested
connections below the minimum required by the standards, the Grid Owner may
refuse such a connection if it is likely to adversely affect other Users connected to

the system. Requests for connections above the requirements of the Licence
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PC.4.2

PC.4.3

PC.4.4

PC.4.5

PC.4.6

Standards are subject to agreement between the Grid Owner and the potential
User.

The Grid Owner shall also apply the Licence Standards in ensuring compatibility
of the connections from the Grid System to Distribution or Network Operator
Systems or User Systems, as the case may be.

The Users shall also apply, fully consider and comply with the Licence Standards
relevant to planning, connection to and development of the Grid System, in the
development of their own Power Stations, Distribution Networks and User

Systems.

The Commission may assess the opportunities for connection to and the future

development of the system through the annual System Development Statement.

The Single Buyer shall, by the end of each calendar year or as requested by the
Commission, produce a System Development Statement presenting for each of
the succeeding ten (10) years the opportunities available for connecting to and
using the Grid System and indicating the parts of the Grid System that are most
suited to new connections and transmission of further quantities of electricity. In
particular the optimal result of location, connection to and potential induced
development or reinforcement of the Grid System of capacity requirements
identified within Generation Adequacy Planning shall be described. This shall take
into account all the developments planned by the Grid Owner and the
developments notified to the Grid Owner by the Users through connection

applications and relevant Agreements.

The System Development Statement, which is an output from the System
Development Plan, is based on the integration of the Generation Development
Plan and the Transmission Development Plan. The System Development
Statement is under the responsibility of the Single Buyer and is submitted to the
Commission by the Single Buyer. The System Development Statement identifies
and evaluates the opportunities for connection in Peninsular Malaysia. The

document shall include but not limited to the following:
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(@)

(b)

(c)

(d)

(e)

(f)

9

(h)

Grid System and background to system development, prepared by and
under responsibility of the Grid Owner;

Aggregated load forecast, prepared by and under the responsibility of the
Single Buyer,

Power Station capacity developments, including existing and Licensed
Power Stations and Power Stations under construction, prepared by and

under the responsibility of the Single Buyer;

Power Station capacity requirements for compliance with Generation
Reliability Standard, prepared by and under the responsibility of the Single
Buyer,;

Existing and planned transmission developments, including the
requirements for equipment replacements and technology up-grades,

prepared by and under the responsibility of the Grid Owner;

Grid System capability, including load flows and system fault levels,

prepared by and under the responsibility of the Grid Owner;

Grid System performance information, including frequency and voltage
excursions and fault statistics, prepared by and under the responsibility of
the Grid Owner;

Commentary indicating the parts of the Grid System considered most suited
to new connections and transport of further quantities of electricity, prepared
by and under the responsibility of the Single Buyer. This commentary shall
mention the impact of such new connections on the Transmission System

Plan.

PC.4.7 Upon receival of an application for connection or a modification to a Connection

Site, the Grid Owner shall carry out appropriate studies to recommend a

connection arrangement that is compliant with the Grid Code for connection to the

Grid System, based on the practices recommended in MS 2572:2014 “Guidelines

for power system steady state, transient stability and reliability studies”.
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PC.4.8 Grid Owner shall formally consult the GSO for operational considerations to be

taken into account regarding the connection arrangement.

PC.4.9 The details for a Connection Application, or for a variation of an existing
Connection, to be submitted by a User will include:

(@) a description of the Plant and/or Apparatus to be connected to the Grid
System or of the Modification relating to the User’s Plant and/or Apparatus
already connected to the Grid System or, as the case may be, of the
proposed new connection or Modification to the connection within the User
System of the User, each of which shall be termed a "User Development” in
the PC;

(b) the relevant Standard Planning Data as listed in DRC.7; and

(c) the desired Completion Date of the proposed User Development.

PC.4.10 The completed application form for a Connection Application, or for a variation of
an existing Connection, as the case may be, will be sent to the Grid Owner as

more particularly provided in the application form provided by the Grid Owner.

PC.4.11  Any offer of Connection, made by the Single Buyer, will provide that it 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 works relating to
that User Development, reflected in the offer, committed and binds both parties to
the terms of the offer. Within twenty-eight (28) days (or such longer period as the
Single Buyer agrees in consultation with the Grid Owner may agree in any
particular case) of acceptance of the offer the User shall supply the Detailed
Planning Data to the Grid Owner pertaining to the User Development as listed in
DRC.7 Schedules of Planning Data.

PC.4.12  On submission of the annual System Development Statement to the Commission,
the Single Buyer shall fully brief the Commission on the generation requirements,

connection opportunities and system developments for the next ten (10) years.
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PC.5 The Planning Process

PC.5.1 General

PC.5.1.1

PC.5.1.2

PC.5.1.3

PC.5.1.4

PC.5.1.5

PC.5.1.6

The Single Buyer shall annually (or according to the timeline as agreed with the
Commission) prepare the System Development Plan, which shall include the items
as described in PC.4.6 to ensure compliance with the Licence Standards for
submission to the Commission doing so in accordance with the procedures and
data received from Users as described in this PC5 and elsewhere in this Planning

Code and the Data Registration Code.

Each User shall submit Standard Planning Data and Detailed Planning Data, as
more particularly specified in DRC.7. Where the User has more than one

Connection Point then the appropriate data is required for each Connection Point.

Data shall be submitted annually by the Users by the end of January in the current

year “Year 0” and for each year for the ten (10) succeeding years.

The Users shall submit data in writing on “by exception” basis submitting only the
relevant changes to the data from the previous data submission or by declaring

“no change’ if this is the case.

It is the responsibility of the User to submit accurate data in relation to its planned
developments and the timescales in which these developments will be
implemented. The Users also have the responsibility of notifying any changes to

their planned developments without waiting for the annual data submission.

In order to enable an agreement to be reached with the User over any changes
and/or developments proposed, the Grid Owner shall notify each User of any
material modifications of their annual Transmission Development Plan

submissions that may concern that User.
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PC.5.1.7 To enable Users to model the Grid System in relation to short circuit current
contributions, the Grid Owner is required to submit to Users the Network Data as
listed in DRC.7.11. The data will be submitted in December of each year and will
cover the following five (5) years.

PC.5.2 Demand (Load) Forecasting

PC.5.2.1 The primary responsibility to forecast the electricity Demand (Load) and electrical
Energy Requirements of customers in their respective areas, rests with the
Distributors and Users with User Systems as specified in the terms of their
respective Licenses. The demand forecasts shall be prepared to include the data
specified in DRC.7.6 and DRC.7.7 and any additional data or clarification that may
be requested by the Grid Owner and/or Single Buyer.

PC.5.2.2 As part of the preparation of the annual System Development Statement as in
PC.4, Generation Development Plan by Single Buyer as in PC.5.3 and preparation
of Transmission Development Plan by the Grid Owner, the Single Buyer shall have
the responsibility to produce the System Demand (Load) and Energy Requirement
forecast. In preparing the Demand Forecast the Single Buyer may consider data
received from Distributors and Users with User Systems as and when necessary.
The System Demand (Load) and Energy Requirements forecast prepared by the
Single Buyer covering the next ten (10) succeeding years shall form the basis for
the preparation of the annual System Development Statement by the Single Buyer.

PC.5.2.3 The Distributors and Network Operators and Users with User Systems shall notify
the Single Buyer of any material changes to their forecasts of Demand (Load) and
electrical Energy Requirements at the end of January and at the end of July each

year, as may be requested by the Single Buyer.

PC.5.2.4 The Single Buyer shall fully take the Demand (Load) and Energy that has been
contracted from Externally Interconnected Party into account in the preparation of
the annual System Demand (Load) and Energy Requirements covering the next

ten (10) succeeding years.
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PC.5.2.5 Itis the responsibility of the User to submit accurate data in relation to its planned
developments and the timescales in which these developments will be
implemented. The Users also have the responsibility of notifying any changes to

their planned developments without waiting for the annual data submission.

PC.5.2.6 In order to enable an agreement to be reached with the User over any changes
and/or developments proposed, the Grid Owner shall notify each User of any
material modifications of their annual Transmission Development Plan

submissions that may concern that User.

PC.5.3 Generation Adequacy Planning

PC.5.3.1 Single Buyer is required to annually calculate the generation adequacy and
capacity requirements for the next ten (10) succeeding years and to notify the

Commission of these requirements in a Generation Development Plan.

PC.5.3.2 In annually preparing the generation adequacy and capacity requirements for the
next ten (10) succeeding years, the Single Buyer shall fully take into account the

demand forecast scenarios taking into account the following factors:

(@) the System Demand (Load) and Energy Requirements forecast prepared by
the Single Buyer covering the next ten (10) succeeding years reflecting the

annual load curve;

(b) the amount and nature of the existing Generation Capacity at the time of the
preparation of the calculations, the scheduled and forced outage rates of the
existing Power Station and its scheduled outage programmes and durations
of those outages for maintenance; if scheduled outage provided by Users
does not cover the full 10 years period the Single Buyer will extrapolate

available data provided for the 5 years ahead;

(c) Power Station already approved and under construction and typical

scheduled and forced outage rates and duration of such outages;
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(d) the Demand (Load) and Energy that has been contracted by the Single
Buyer from Externally Interconnected Party;

(e) National and International Economic growth forecasts;

()  electrical and other forms of energy sale statistics and market share data;
and

(g) Government of Malaysia fuel and energy policy.

PC.5.3.3 In preparing the annual Generation Development Plan, the Single Buyer shall
apply the security and connection criteria included in the Generation Reliability
Standard forming part of the Licence Standards.

PC.5.3.4 In addition to applying the LOLP based Generation Reliability Standard, the Single
Buyer shall also take into account the size of the largest Generating Unit
connected to the system or the largest import across an Interconnection that can
be accommodated on the system.

PC.5.3.5 ltisthe duty of the Single Buyer and the GSO to carry out calculations that quantify
the technical and financial impact of introducing Generating Unit sizes or
Interconnection import which increases the Largest Power Infeed Loss Risk (due
to the loss of the largest generator or Interconnection import), specified in the
Generation Reliability Standard. This quantification shall evaluate the additional
dynamic Spinning Reserve (to be evaluated by the GSO) that would be required
and an assessment by the GSO as to whether frequency control within the limits
specified in the Transmission Reliability Standards could be achieved under all
possible system demand periods from peak to minimum system load and special
days. The financial impact of the additional dynamic Spinning Reserve that would
be required to meet the particular Demand due to the introduction of Generating
Unit sizes or Interconnection import which increases the Largest Power Infeed
Loss Risk shall be calculated by Single Buyer. The consolidated report will be

prepared by Single Buyer.
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PC.5.3.6 In preparing the annual Generation Development Plan, the Single Buyer shall use
appropriate parameters for the existing Power Station submitted in accordance
with the provisions of this PC and data relating to performance and availability of
such plant as continually recorded by the GSO. For any plant, which has yet not
been planned, the Single Buyer shall use typical parameters applicable to such
plant in international practice. The list of data to be used in Single Buyer studies

in relation to the Generation Reliability Standard is included in DRC.7.10.

PC.5.3.7 When assessing the annual Generation Plan, the GSO shall provide the Single
Buyer with results of the calculations of inertia resulting from the expected

generation mix.

PC.5.3.8 When calculating the capacity requirements for the next 10 (ten) following years,
the Single Buyer shall evaluate the optimal location of this capacity requirements
regarding connection to and development or reinforcement of the Grid System.
The Grid Owner and the GSO shall provide relevant information to the Single
Buyer for this analysis.

PC.5.3.9 The Generation Plan elaborated by the Single Buyer should be the result of an

optimization accounting for:

(@) The relevant technologies of generation units;

(b) The technical and economic viability for new generation candidates;
(c) When the connections can be made available;

(d) Corresponding available transmission capacities

PC.5.3.10 The Single Buyer shall consider the transmission network capability and issues
using data provided by the Grid Owner and the GSO, use a relevant software for
multi-node analysis and, when necessary, complement this analysis with a

transmission planning and analysis software.
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PC.5.4 Transmission Adequacy Planning

PC.54.1

PC.5.4.2

PC.5.4.3

PC.5.4.4

PC.5.4.5

PC.5.4.6

The Grid Owner shall apply the Licence Standards relevant to planning and
development, in the planning and development of the Grid System. Full application
of the Licence Standards shall be deemed to provide transmission adequacy for
the Grid System and adequacy of connections to generation and demand at the

planning stage by the Grid Owner.

The Grid Owner shall report the compliance of the Grid System with the Licence
Standards on an annual basis to the Commission in a Transmission Development
Plan. The report shall include transmission expansion plans for new connections
and extensions to the Grid System. It shall also include the compliance status of
the Grid System and the reasons for certain cases of non-compliance together
with the proposed remedies and timescales for implementation of those remedies

by the end of December each year.

Each User shall also report the compliance of their User Systems with the
appropriate Licence Standards and their compatibility at the connection points as
well as the adequacy of their connections on an annual basis to the Commission

and the Grid Owner by the end of December each year.

The compliance reporting to the Commission as part of the Transmission
Development Plan shall be in writing on a “by exception” basis, in that only the
non-compliant items shall be reported together with a general statement

confirming the compliance of the remainder.

Inaccurate or false reporting of compliance shall be deemed to be a serious breach

of this Grid Code, as it can lead to system failure.

The Grid Owner shall produce every five (5) years a 20-years Transmission
Development Plan to elaborate a long-term assessment of the Grid accounting for

national energy policies. This Plan shall indicate main drivers of the Transmission
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developments and provide guidance for the annual Transmission Development

Plan to ensure compliance with a long-term target.

PC.6 Connection Planning

PC.6.1 The Planning Data submission must be provided by a User when applying for a
new connection or modifications to an existing connection to the Grid System. This
data shall include any changes to the User System and the operating regime. In
these submissions, the User must always provide Standard Planning Data.
Provision of the Detailed Planning Data shall be at the request and in accordance
with the requirements of the Grid Owner and/or Single Buyer. The notification shall
also include a full timetable for the implementation and effective date at which the
proposed connection or modifications will become fully operational.

PC.6.2 Following receival of an application for connection to the Grid System the Grid
Owner will undertake the necessary studies to enable an offer of connection to be
made by the Single Buyer within three (3) months of receival of the Standard
Planning Data.

PC.6.3 The magnitude and complexity of any Grid System extension or reinforcement will
vary according to the nature, location and timing of the proposed User
Development which is the subject of the connection application and it may be
necessary for the Grid Owner to carry out additional more extensive system
studies to better evaluate the impact of the proposed User Development on the
Grid System. Where in the opinion of the Grid Owner such additional more
detailed studies are necessary to ensure the security of the Grid System the
connection offer may indicate the areas that require more detailed analysis and
before such additional studies are required, the User shall indicate whether it
wishes the Grid Owner to undertake the studies necessary to proceed to enable
the Single Buyer to make a revised offer within the three (3) month period normally

allowed or such extended period which the Grid Owner may consider necessary.

PC.6.4 To enable the Grid Owner to carry out the necessary detailed system studies

mentioned above, the User may, at the request of the Grid Owner, be required to
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provide some or all of the Detailed Planning Data stated in DRC Schedule 7
immediately after providing the Grid Owner with the Standard Planning Data,
provided that the Grid Owner can reasonably demonstrate that it is relevant and
necessary.

PC.7 Planning Data Requirements

PC.7.1 General

PC.7.1.1 ltis the responsibility of the User to submit accurate data in relation to its planned
developments and the timescales in which these developments will be
implemented. The Users also have the responsibility of notifying any changes to
their planned developments without waiting for the annual data submission.

PC.7.1.2 The Grid Owner and Single Buyer shall provide the relevant planning data (as
specified in DRC7) as and when finalized to the GSO to what extent these are
required for operational planning and scheduling.

PC.7.2 User Data

PC.7.2.1 The Planning Code, requires two types of data to be supplied by Users:
(@) Standard Planning Data; and

(b) Detailed Planning Data,

the details of the Standard Planning Data and Detailed Planning Data are set out
in DRC.4.

PC.7.2.2 Where a User does not supply data within the timescale required under this PC,
the Grid Owner may assume appropriate typical parameters that will be used in all
the planning processes and studies but the responsibility of any consequence of

the use of this data lies with the User.
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<End of the Planning Code>
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Connection Code (CC)

CC.1 Preamble

CC.1.1 The Grid Code is a a code developed and issued by the Commission. The Grid
Code is composed by a Main Code, containing the main provisions structuring the
purpose, the scope, the governance and some general requirements, and by
additional codes, containing the specific technical rules for different subjects
related to the operation of the Grid system.

CC.1.2 According to section 50A of the Electricity Supply 1990 [Act 447], the Commission
may develop and issue such additional codes as it deems fit and expedient or the

Minister may direct from time to time, as the case may be.

CC.2 Amendment

cc.21 The Commission may at any time amend, modify, vary or revoke this Code or any

part thereof.

CC.3 Introduction, Objectives and Scope

CC.3.1 The provisions of paragraph CC.1, CC.2 and CC.3 of the Main Code shall apply
to this Connection Code.

CC.4 Connection Principle

CC4.1 The application process for seeking connection to or modification to an existing
connection and the data submission requirements for this purpose are described
in detail in the Planning Code of this Grid Code PC4.7, 4.8, 4.9 and 4.10. Each
User seeking connection to or for modification to an existing connection shall
complete the appropriate connection application form provided by the Grid Owner
and the GSO. The completed application form for a Connection Application, or for

a variation of an existing Connection, as the case may be, will be sent to the Grid
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Owner and the GSO as more particularly provided in the application form provided
by the Grid Owner and the GSO.

CC.4.2 The design and implementation of connections between Grid System and User
System shall be in accordance and compliant with the Licence Standards and the
Planning Code (PC). The design and implementation of metering installations shall
be in accordance and compliant with Metering Code (MC). The connections will
be operated in accordance and compliant with Operating Codes (OCs) and
Scheduling and Dispatch Codes (SDCs).

CC.4.3 The Grid Owner and the GSO shall decide the point of connection, the connection
scheme and the voltage at which the User shall be connected to the Grid System
to enable sustained compliance with this Grid Code, taking into account the User’s
views. Generating Module and other Users seeking connection to or modifications
to their existing connections to a User’'s System located in Peninsular Malaysia,
shall consult the Grid Owner and the GSO in deciding the point and the voltage at
which the new connection shall be made and that both the new and modified
connection shall enable sustained compliance with this Grid Code.

CC.4.4 The relevant Agreements contain provisions relating to the procedure for
connection to the Grid System or, in the case of Embedded Power Station or
Generating Module type A, becoming operational. The relevant Agreements also
include provisions relating to certain conditions to be complied with by Users prior
to the Grid Owner and the GSO notifying the User that it has the right to become

operational.

CC.5 Connection Process and Information Exchange

CC51 The provisions relating to connecting to the Grid System or to a User’s System as
in the case of a connection of a Power Station or Generating Module type A are
contained in the relevant Agreement with a User. These Agreements include
provisions relating to both the submission of information and reports relating to
compliance with the relevant Connection Code for that User, Safety Rules,

commissioning programmes, Operation Diagrams and approval to connect.
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CC.5.2 Prior to connection of a User’s facility to the Grid System the following shall be

submitted:

(@)

(b)

(€)

(d)

(e)

(f)

9

(h)

(i)

()

updated Planning Code data (both Standard Planning Data and Detailed
Planning Data), with any estimated values assumed for planning purposes
confirmed or, where practical, replaced by validated actual values and by
updated estimates for the future and by updated forecasts for Forecast Data
items such as Demand, pursuant to the requirements of the Planning Code;

details of the Protection arrangements and settings referred to in CC.6;

copies of all Safety Rules and Local Safety Instructions applicable at User’s
Sites which will be used at the Grid System/User interface (which, for the
purpose of OC8, must be to the GSO’s satisfaction regarding the procedures

for Isolation and Earthing);

information to enable the Grid Owner to prepare Site Responsibility
Schedules on the basis of the provisions set out in Appendix 1 of this

Connection Code;

an Operation Diagram for all HV Apparatus on the User side of the

Connection Point as described in CC.7;

the proposed name of the User Site (which shall not be the same as, or
confusingly similar to, the name of any Grid Owner Site or of any other User
Site);

written confirmation that Safety Coordinators acting on behalf of the User

are authorized and competent pursuant to the requirements of OCS8;

a list of the telephone numbers for Joint System Incidents at which senior
management representatives nominated for the purpose can be contacted
and confirmation that they are fully authorized to make binding decisions on

behalf of the User, pursuant to OC7;

a senior management representative who has been duly authorized to sign

Site Responsibility Schedules on behalf of the User;

information to enable the Grid Owner and the GSO to prepare Site Common

Drawings as described in CC.7;

Grid Code for Peninsular Malaysia — Additional Code 72 KOD/ST/N0.9/2025



Connection Code

(k) alist of the email addresses referred to in CC.6.6.5; and

()  alist of persons authorized for switching duties and testing.

CC.5.3 In addition, at the time the information is given under CC.5.2 (7), the Grid Owner
in consultation with the GSO will provide written confirmation to the User that the
Safety Coordinators acting on behalf of the Grid Owner are authorized and

competent pursuant to the requirements of OCS8.

CC.54 The Grid Owner and the GSO shall, at all stages in the connection process, table
relevant information relating to studies and assessments carried out by the Grid
Owner and the GSO in relation to the technical design and implementation of the

connection. Such information will include, but will not be limited to, the following:
(@) load flow analysis;
(b) short circuit analysis;
(c) transient and steady-state stability analysis;
(d) annual and monthly demand duration curves;

(e) forced outage rates of Grid System circuits in the vicinity of the

Connection Point to the User System.

CC.55 All Users shall identify data submitted pursuant to this CC that are required to be
maintained as confidential and notify these to the Grid Owner and the GSO. This

data shall be kept confidential.

CC.5.6 Any information disclosed to the User by the Grid Owner and the GSO in relation
to its Connection Point shall be treated as “confidential” by the User and shall not
be shared in any way by any other party without prior written permission of the
Grid Owner and the GSO.

CC.6 Technical Design and Operational Criteria
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CC.6.1 General

CC.6.1.1 The following is an overview of the technical design and operational criteria
governing the design and operation of the Grid System. The full details of the
technical design and operational criteria as well as the procedures followed by the
Grid Owner and the GSO are presented in the Transmission System Reliability
Standards, (TSRS) and the Transmission System Power Quality Standards,
(TSPQS), which are included in the Licence Standards. For the avoidance of
doubt, technical guides, where applicable are also part of the reference document

that shall be consulted.

CC.6.2 Grid System Performance Characteristics

CC.6.2.1 That the Grid Owner and the GSO shall ensure that, subject to the provisions in
this Grid Code and Licence Standards, the Grid System complies with the
technical, design and operational criteria. In relation to operational criteria the GSO

may be unable to comply with this obligation to the extent that —
(@) there is insufficient Generation or User System are not available; or

(b) the relevant Users do not comply with the GSO instructions or do not

comply with the Grid Code.

CC.6.2.2 Each User shall also ensure that it's Plant and Apparatus complies with the criteria
set out in CC.6.2.5.

CC.6.2.3 Grid Frequency Variations

CC.6.2.3.1 The Frequency of the Grid System shall be nominally 50Hz and shall be
controlled within the limits of 49.5Hz - 50.5Hz unless exceptional circumstances

prevail.

CC.6.2.3.2 In exceptional circumstances, the System Frequency could rise to 52Hz or fall
to 47Hz but sustained operation outside this range is not envisaged. Design of

User's Plant and Apparatus must enable operation of that Plant and Apparatus
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within that range in accordance with the following, for each event occurring on
the Grid System:

Frequency Range Required Duration
51.5-52 Hz 60 minutes
50.5-51.5Hz 90 minutes
49.5 - 50.5 Hz continuous
48.5 - 49.5 Hz 90 minutes
47.5-48.5Hz 90 minutes
47. - 47.5Hz 10 seconds

CC.6.2.4 Grid System Voltage Variations

CC.6.2.4.1 Subject to the Licence Standards, in Normal Conditions and Abnormal

Conditions, the voltage levels will remain within the values summarized in the

table below:
Nominal Voltage 500 kV 275 kV 132 kV
Value
Normal Conditions +/-5% +10% - 5% +/- 10 %
Abnormal +/- 10 % +/- 10 % +/- 10 %
Conditions

Even during abnormal conditions, the high-voltage level will not last longer than

15 minutes between +5 % and +10 %.

CC.6.2.4.2 The Grid Owner and the GSO and a User may agree to greater or lesser
variations in voltage to those set out above in relation to a particular Connection
Site, and in so far as a greater or lesser variation is agreed, the relevant figure
set out above shall, in relation to that User at the Connection Site, be replaced

by the agreed figure.

CC.6.2.5 Voltage Waveform Quality

CC.6.2.5.1  All Plant and Apparatus connected to the Grid System, and that part of the Grid

System at each Connection Site, should be capable of withstanding the
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following distortions of the voltage waveform in respect of harmonic content and

phase unbalance:

(@) Harmonic Content means the maximum total levels of harmonic
distortion on the Grid System from all sources under both Planned
Outage and fault outage conditions, (unless abnormal conditions
prevail) shall not exceed—

(i)  at500kV, 275kV and 132kV a Total Harmonic Distortion of
3.0%; and

(i)  the individual harmonic limits shall be compliant with limits
as specified in the Licence Standards.

(b) Phase Unbalance - means the Under Planned Outage conditions, the
maximum negative phase sequence component of the phase voltage
on the Grid System should remain below 1% unless abnormal

conditions prevail.

CC.6.2.5.2 Infrequent short duration peaks may be permitted to exceed the levels in
CC6.2.5.1 (1) for harmonic distortion subject to the prior agreement of the Grid
Owner and the GSO. The Grid Owner and the GSO will only agree after the
completion of and subject to a satisfactory outcome of a specific assessment

of the impact of these levels on the Grid Owner’s and other User’s Apparatus.

CC.6.2.5.3 Under the 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 Grid Owner and the GSO. The Grid Owner and the GSO wiill
only agree following a specific assessment of the impact of these levels on the

Grid Owner’s and other User’s Plant and Apparatus with which it is satisfied.

CC.6.2.5.4  All Generating Modules must remain operating continuously and connected to
the Grid System on an unbalanced system in accordance to “Table 2 —

Unbalanced operating conditions for synchronous machines” of IEC 60034-1.
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CC.6.2.6 Load Unbalance

CC.6.2.6.1 At the terminals of a User’s installation or specific Load the unbalance voltage
shall not exceed 1% for five (5) occasions within any thirty (30) minutes time
period.

CC.6.2.6.2 Interms of traction Loads connected to the Grid System, the acceptable limits
of unbalance are in accordance with “Engineering Recommendation (E/R) P24,
issued by the Electricity Council of UK in 1984 entitled ‘AC Traction Supplies to
British Rail'’ and its successor document P29 issued in 1990 ‘Planning Limits
for Voltage unbalance in the United Kingdom”. The Grid Owner and the GSO
use the procedures contained in Licence Standards to plan the connection of
Loads producing Unbalance and applies the limits therein by measuring and

monitoring the levels of unbalance at such points of connection.

CC.6.2.7 Voltage Fluctuations

CC.6.2.7.1 Voltage fluctuations at a Connection Point with a fluctuating Load directly
connected to the Grid System shall not exceed 1% of the voltage level for step
changes, which may occur repetitively. Any large voltage excursions other than
step changes or less frequent step changes may be allowed up to a level of 3%
provided that this does not constitute a risk to the Grid System or, in the Grid
Owner and the GSO’s view, any other party connected to the System. All Users
connected to the Grid System must comply with the requirements of the License
Standards.

CC.6.2.7.2  The requirements regarding the Short-Term and Long-Term Flicker Severity
are defined in the Licence Standards for Fluctuating Loads connected to the
Grid System. The maximum values of these Short-Term and Long-Term Flicker

Severity depend on the voltage level.

CC.6.3 Requirements for User’s and Connected Network Equipment at the Connection
Point

CC.6.3.1 Introduction
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CC.6.3.1.1

The following requirements apply to Plant and Apparatus relating to the

User/Connection Point, and each User, the Grid Owner and the GSO must

ensure they are complied with.

CC.6.3.2 General Requirements

any Generating Module;

The design of connections between the Grid System and —

any Network Operator’'s User System;

Distributor;

Grid Connected Customer’s equipment;

any Interconnection; or

any Energy Storage Unit;

will be consistent with the Licence Standards.

The Grid System at nominal System voltages of 132kV and above is designed

to be earthed with an Earth Fault Factor of below 1.4. Under fault conditions

the rated Frequency component of voltage could fall transiently to zero on one

or more phases or rise to 140% phase-to-earth voltage. The voltage rise would

last only for the time that the fault conditions exist. The fault conditions referred

to here are those existing when the type of fault is single or two phase-to-earth.

CC.6.3.2.1
(@)
(b)
(©)
(d)
()
(f)

CC.6.3.2.2

CC.6.3.2.3

maintained are as given below:

The Rated Insulation Levels to which all equipment are designed, procured and

Nominal Rated Power frequency | Switching impulse Lighting impulse
Voltage Voltage | withstand voltage | withstand voltage | withstand voltage
(kV) (kV) (kV) (kV) (kV)
500 550 620 1175 1550
275 300 380 850 1050
132 145 275 N/A 650
Grid Equipment Rated Insulation Levels
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6.3.3 Substation Plant and Apparatus

CC.6.3.3.1 The following provisions shall apply to all Plant and Apparatus which is
connected at the voltage of the User/Transmission Connection Point and which
is contained in equipment bays that are within the Grid System busbar
protection zone at the User/Transmission Connection Point. This includes, but
not exclusively, circuit breakers, switch disconnectors, disconnectors, Earthing
Devices, power transformers, voltage transformers, reactors, current
transformers, surge arresters, bushings, neutral equipment, capacitors, line
traps, coupling devices, external insulation and insulation co-ordination
devices. Where necessary, this may be more precisely defined in the relevant

agreement:

(@) Plant and/or Apparatus prior to this Grid Code becoming effective -
Each item of such Plant and/or Apparatus which was installed prior to
this Grid Code becoming effective and is the subject of an Agreement
with regards to the purpose for which it is in use or intended to be in
use, shall comply with the relevant standards/specifications applicable
at the time that the Plant and/or Apparatus was commissioned and any

further requirements as specified in that Agreement.

(b) Plant and/or Apparatus for a new Connection Point after this Grid Code
becoming effective - Each item of such Plant and/or Apparatus
installed in relation to a new Connection Point after this Grid Code
becomes effective shall comply with the relevant Technical
Specifications and any further requirements identified by the Grid
Owner and the GSO, acting reasonably, to reflect the options to be
followed within the Technical Specifications and/or if necessary to
complement the Technical Specifications so as to enable the Grid
Owner and the GSO to comply with its obligations to the Grid System.
This information, including the application dates of the relevant
Technical Specifications, will be as specified in the relevant

Agreement.
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(c) User Plant and/or Apparatus being moved, re-used or modified - If,
after its installation, any such item of Plant and/or Apparatus is

subsequently:
()  moved to a new location; or
(i)  used for a different purpose; or

(i) otherwise modified.

then the standards/specifications as described in (a) or (b) above as applicable
will apply to such Plant and/or Apparatus, which must be reasonably fit for its
intended purpose due to the obligations of the Grid Owner and the GSO and
the relevant User under their respective Licences. Use of the Plant and/or
Apparatus at any site other than the original site of connection to the Grid
System is subject to approval of the Grid Owner and the GSO.

CC.6.3.3.2 Plant and Apparatus to be connected to Grid System is required to meet and
conform to relevant Technical Specifications and standards as agreed by the
Grid Owner and the User and included in the relevant Agreement. These

Technical Specifications and standards shall include:
(@) relevant Malaysian national standards (MS);

(b) relevant international, European technical standards, such as IEC,
ISO and EN;

(c) other relevant national standards such as BS, DIN and ANSI, ASA;

and/ or

(d) the Grid Owner technical specifications.

The User shall ensure that the specification of Plant and Apparatus at the
Connection Point shall be such as to permit operation within the Licence
Standards and the applicable safety procedures agreed between the Grid
Owner, the GSO and the User.
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CC.6.3.3.3 The Grid Owner shall maintain a list of those Technical Specifications and
additional requirements which might be applicable under this CC6.3.3.2 and
which may be referenced by the Single Buyer in consultation with the GSO in
the relevant Agreement. The Grid Owner shall provide a copy of the list upon
request to any User. The Grid Owner shall also provide a copy of the list to any
new User upon receipt of an application form for an Agreement for a new

Connection Point.

CC.6.3.3.4  When the User provides the Grid Owner with information and/or test reports
relating to Plant and/or Apparatus that the User believes demonstrate the
compliance of such items with a Technical Specification then the Grid Owner
shall promptly without unreasonable delay give due and proper consideration

to such information.

CC.6.3.3.5 Plant and Apparatus shall be designed, manufactured and tested in
manufacturer premises or in independent testing premises with an accredited
certificate in accordance with the quality assurance requirements of ISO/IEC
17025 standard (or equivalent as reasonably approved by the Grid Owner). The
Grid Owner and/or their appointed independent Representatives shall have the
right to witness such tests for final acceptance of the product.

CC.6.3.4 Requirements relating to Generator / Grid Owner Connection Points

CC.6.3.4.1 Each connection between a Generating Module or Energy Storage Unit and the
Grid System must be controlled by a circuit breaker capable of interrupting the
maximum short circuit current at the point of connection. A circuit breaker at
the generator terminals is also required. The Generating Unit or Generating
Module or Energy Storage Unit shall also have sufficient protection systems to
prevent or limit damage to its generation and auxiliary equipment. The
protection systems shall guard for contingencies both within and external to the
Generating Unit or Generating Module or Energy Storage Unit. The values of
short circuit current and the rating of the Grid Owner’s circuit breakers at
existing and committed Connection Points for future years will be supplied to

the Users seeking connection by the Grid Owner and the GSO on request.
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CC.6.34.2

CC.6.3.4.3

CC.6.3.4.4

CC.6.3.4.5

CC.6.3.4.6

CC.6.3.4.7

Protection of Generating Modules or Energy Storage Unit and their connections
to the Grid System are necessary to reduce the impact of faults on circuits
owned by Generators, on the Grid System to a practical minimum. The Grid
Owner shall specify the scheme and the settings including the back-up
protection and the breaker fail protection, necessary to protect the Grid System,
taking into account the characteristics of the Generating Module. The protection
schemes and settings required of the Generating Module or Energy Storage
Unit and the Grid System must be coordinated and agreed between the Grid
Owner and the Generator. The Grid Owner may require a Generating Module
or an Energy Storage Unit, to install additional protection, where the Grid Owner
can show the necessity for the security of the Grid System.

Protection of Interconnecting Connections - The requirements for the provision
of Protection equipment for interconnecting connections will be specified in the
relevant agreement by the Single Buyer in consultation with the Grid Owner
and the GSO. In this CC the term "interconnecting connections” means the
primary conductors from the current transformer accommodation on the circuit

side of the circuit breaker to the Connection Point

Circuit-breaker Fail Protection - The Generator and Energy Storage Unit shall
install Circuit Breaker Fail Protection equipment in accordance with the GO

settings.

Loss of Excitation Protection - The Generator shall provide Protection to detect
loss of excitation on a synchronous Generating Module and initiate a

Generating Module trip.

Pole-Slipping Protection - Where, in the Grid Owner and the GSO’s reasonable
opinion, System requirements dictate, the Grid Owner and the GSO shall
specify a requirement for Generators to fit pole-slipping Protection on their

Generating Units in the relevant Agreement.

The Grid Owner and the GSO shall review the adequacy and the full
applicability of the Special Protection Scheme on a regular basis in accordance

with and as appropriate to the development of the Grid System. This review
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shall include any changes to operative settings of the control actions and any
alterations to the overall operation or additional provisions for the Special

Protection Scheme.

CC.6.3.4.8 Each Generating Module and Energy Storage Unit must remain synchronized
to the Grid System in case the ROCOF remains below or equal to 2 Hz/s,
measured over a rolling 500 millisecond period. In addition, the auxiliaries of
the Generating Modules and the Energy Storage Unit must remain in operation

for avoiding the tripping of the Generating Modules or Energy Storage Unit

CC.6.3.4.9 The GSO is in charge of determining the right level of ROCOF, the most
relevant for the characteristics of the Grid System, by means of network studies.
Based on the results of the studies, if necessary, GSO to review the appropriate

value of ROCOF required for Generating Module and Energy Storage Unit.

CC.6.3.4.10 All PPM and Energy Storage Units shall be equipped with Anti Islanding
Protection. The protections shall only operate for faults beyond fault ride
through capability described in CC.6.415.2 (Figure for Power Park Modules and
Energy Storage Units Fault Ride Through Requirements). Upon detection and

operation of Anti Islanding Protection, the inverters shall cease operation.

CC.6.3.4.11 Signals for Revenue Metering - Generators shall install current and voltage
transformers supplying all tariff meters at a voltage to be specified in, and in

accordance with, the relevant Agreement and the Metering Code

CC.6.3.4.12 Users are not permitted to work on busbar Protection, mesh corner Protection,
circuit-breaker fail Protection relays, or any other related inter-tripping
protection scheme or any Special Protection Scheme, AC or DC wiring (other
than power supplies or DC tripping associated with the Generating Module
itself) may be worked upon or altered by the Generator personnel in the
absence of a representative of the Grid Owner unless he has a written approval
from the GSO or the Grid Owner.
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CC.6.3.4.13 Relay Settings - Protection and relay settings will be co-ordinated (both on
connection and subsequently) across the Connection Point in accordance with
the approved Grid Owner’s protection relaying scheme to ensure effective

disconnection of faulty Apparatus.

CC.6.3.4.14 High Speed and Delayed Auto Reclosing

The Grid System is equipped with High-Speed and Delayed Auto Reclosing
facilities with the general characteristics as given below to mitigate the impact
of transmission line faults on the Grid System. These High-Speed and Delayed
Auto Reclosers are equipped with synchro-check to avoid synchronization
issues. The Generating Modules shall remain operational on the Grid System
without tripping and adverse behaviour during and after the operation of the

auto reclosing equipment.

System High Speed Delayed
Voltage Single-Pole Three-Pole

500 kV 750 milliseconds From 3 to 10 seconds
275 kV 750 milliseconds From 3 to 10 seconds
132 kV Not applicable From 3 to 10 seconds

The value mentioned above is the minimum dead time setting for the auto-
reclose relay. The total operating time for the successful completion of auto-
reclose and circuit breaker closing will be longer, depending on the bus

configurations and circumstances.

CC.6.3.5 Requirements relating to Network Operator/Grid Owner and Grid Connected

Customers/ Connection Points

CC.6.3.5.1 Protection Arrangements for Network Operators and Grid Connected

Customers.

Protection of Network Operator and Grid Connected Customers supplied from

the Grid System is necessary to reduce the impact of faults on circuits owned
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by Grid Connected Customers, on Grid System, to a practical minimum. The
GO shall specify the scheme and the settings necessary to protect the Grid
System, including the back-up protection and the circuit breaker fail protection,
taking into account the characteristics of the Users. The protection schemes
and settings must be coordinated and agreed between the GO and the Grid
Connected Customer.

CC.6.3.5.2  Fault Disconnection Facilities — Where no circuit breaker is provided by the Grid
Owner at the User’s connection voltage, the User must provide the means of
tripping all the User’s circuit breakers necessary to isolate faults or System
abnormalities on the Grid System. In these circumstances, for faults on the
User's System, the User’s Protection should also trip higher voltage Grid
System circuit breakers. These tripping facilities shall be in accordance with the
requirements specified in the relevant Agreement.

CC.6.3.5.3  Automatic Switching Equipment — Where automatic reclosure of Grid System
circuit breakers is required following faults on the User's System, automatic
switching equipment shall be provided in accordance with the requirements

specified in the relevant Agreement.

CC.6.3.5.4 Relay Settings — Protection and relay settings will be co-ordinated (both on
connection and subsequently) across the Connection Point in accordance with

the relevant Agreement to ensure effective disconnection of faulty Apparatus.

CC.6.3.55 Users are not permitted to work on busbar Protection, mesh corner Protection,
circuit-breaker fail Protection relays, or any other related inter-tripping
protection scheme or any Special Protection Scheme, AC or DC wiring (other
than power supplies or DC tripping associated with the Apparatus of the
Network Operator or Grid Connected Customer, as the case may be, itself). It
may be worked upon or altered by the personnel of the Network Operator or
the Grid Connected Customer, as the case may be, in the absence of a
representative of the Grid Owner if the User has a written approval from the
GSO or the Grid Owner.
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CC.6.3.5.6  Protection of Interconnecting Connections — The requirements for the provision
of Protection equipment for interconnecting connections will be specified in the

relevant Agreement.

CC.6.3.5.7 High Speed and Delayed Auto Reclosing — The Grid System is equipped with
High-Speed and Delayed Auto Reclosing facilities with the general
characteristics as given below, to mitigate the impact of transmission line faults
on the Grid System. The Network Operator or Grid Connected Customer.
User’s System shall remain operational on the Grid System without tripping and

adverse behaviour during and after the operation of the auto reclosing

equipment.
System High Speed Delayed
Voltage Single-Pole Three-Pole
500 kV 750 milliseconds From 3 to 10 seconds
275 kV 750 milliseconds From 3 to 10 seconds
132 kv Not applicable From 3 to 10 seconds

The value mentioned above is the minimum dead time setting for the auto-
reclose relay. The total operating time for the successful completion of auto-
reclose and circuit breaker closing will be longer, depending on the bus

configurations and circumstances.

CC.6.3.5.8  Special Protection Scheme — Where in the Grid Owner and the GSO’s
reasonable opinions as confirmed by studies there is need to install Plant and
Equipment and operational measures to ensure stable operation of the Grid
System the GSO will specify a requirement for the Grid Owner or a Distributor
or a Network Operator or a Grid Connected Customer to implement the Special
Protection Scheme on the Grid System or User System as specified by the
GSO. The GSO shall review the adequacy and the full applicability of the

Special Protection Scheme on a regular basis in line with Grid System
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development. This review will include any changes to operative settings of the
Special Protection Scheme and any alterations to the overall operation of the

scheme.

CC.6.3.5.9 Requirements to conduct test.

CC.6.3.5.9.1 Network Operator / Grid Owner and Grid Connected Customers shall be
responsible for carrying out tests to prove compliance on the requirements
stated in this CC.

CC.6.3.5.9.2 All commissioning tests shall meet at least the requirements stated in CC8.

CC.6.3.6 Ancillary Services

CC.6.3.6.1 The Ancillary Services are services, which can be proposed by the Generating
Modules, the Energy Storage Units, the Aggregators, Distributors or the Grid
Connected Customers. Such services are mandatory or voluntary and may

depend on the type of Generating Modules.

The mandatory Ancillary Services are defined in this Grid Code, in the following
articles. In addition to the mandatory services the Users can propose other
services or the same services with additional performances, like faster
contribution to frequency control for type B Generating Modules or frequency
control for type A Generating Modules or other services, which are not
mandatory or for the mandatory Ancillary Services, performances above the
minimum described in this Grid Code. The Ancillary Services may concern the

real time operation and/or the planning.

CC.6.4 General Requirements for Generating Modules

CC.6.4.1 Introduction

CC.6.4.1.1 This section sets out the technical and design criteria and performance
requirements for Generating Modules and Energy Storage Units (whether
directly connected to the Grid System or Embedded) of Type B, as defined in
MCC3.3, which each Generator and Energy Storage Operator must ensure are

complied with References for Generating Modules and Energy Storage Units in
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this CC6.4 should be read accordingly. In such cases the Grid Owner and the
GSO shall provide appropriate provisions for inclusion in the relevant
Agreement

CC.6.4.2 Plant Performance Requirements

CC6.4.21

CC.6.4.2.2

The short circuit ratio of the Synchronous Generating Modules shall be not less
than 0.5.

All Generating Modules and Energy Storage Units must provide to Grid Owner,

GSO and the Single Buyer their Reactive Power Capability Curves.

All Generating Modules, except for Power Park Module, must be capable of
supplying gross 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.
All Generating Modules must also be capable of operating at any point within
the capability chart corrected for the site conditions.
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Figure 1 - Sample of Power Reactive Capability Curve for a synchronous

generator

All Power Park Modules must be capable of generating Reactive Power at high
voltage level of their step-up transformer at the Registered Capacity as per
figure 2 below: 0.95 power factor leading (Point A) to 0.85 power factor lagging

(Point B), in accordance with their Capability Curves. Each Power Park Module
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must also be capable of operating at any point within the agreed Reactive
Power Capability Curve, as presented by the curve of Ato C and B to D. The
figure entitled “Power Park Module Reactive Power Requirement During
Normal Operation” shown below for at all Active Power output levels under
steady state voltage conditions. In the figure, 100% Active Power output is
deemed as the Rated MW at the Connection Point.
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Figure 2 - Power Park Module Reactive Power Requirement During Normal
Operation

All Energy Storage Units must be capable of generating Reactive Power at a
high voltage level of their step-up transformer at the Registered Capacity.
Figure 3 below shows the minimum required reactive capability characteristic
for an Energy Storage Unit.
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Figure 3 - Energy Storage Unit Reactive Power Requirement During

Normal Operation

Points A and B are when the Energy Storage Unit is supplying maximum Active
Power to the Grid (discharge mode) and C and D are when the Energy Storage
Unit is consuming maximum Active Power from Grid (charging mode). Points A
and C are when the Energy Storage Unit is absorbing Reactive Power at power
factor of 0.9 leading (Q/P ratio of -0.33 and 0.33 respectively). Points B and D
are when the Energy Storage Unit is generating Reactive Power at a power

factor of 0.9 lagging (Q/P ratio of 0.62 and -0.62 respectively.

CC.6.4.2.3 The Generating Module and the Energy Storage Unit must be capable of —

(@) continuously maintaining constant Active Power output for System
Frequency changes within the range 50.5 to 49.5 Hz, without taking

into account the frequency.

(b) maintaining its Active Power output with a maximum admissible
reduction from the Registered Capacity not greater than 2% of the

registered capacity per 1 Hz frequency drop below 49.5 Hz.

CC.6.4.2.4  Notwithstanding the provisions specified in paragraph CC6.4.2.2, for System
Frequency within the range of 52.0 Hz to 47.0 Hz all Power Park Modules or
Energy Storage Unit shall have combination of the frequency response

capabilities, which include but not limited to the following:

(&) Active power response proportional to frequency deviation i.e., droop

response.
(b) Active power response proportional to calculated ROCOF.

(c) Active power response (ramp up to 100%) once triggered.

CC.6.4.25 The Active Power output under steady state conditions of any Generating
Module and Energy Storage Unit directly connected to the Grid System should
not be affected by voltage changes in the normal operating range specified in

paragraph CC6.2.4. For Synchronous Generating Module the Reactive Power
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output under steady state conditions should be fully available within the voltage
range (£ 5) % at 500kV, 275kV and 132kV.

CC.6.4.2.6  For any Power Park Module or Energy Storage Unit, the Reactive Power output
under steady state conditions, should be fully available within the range +/- 10%
at 500kV, 275kV and 132kV where the requirement and limits shown in the

figure below applies.

Voltaze at
A -
Connection

Point {pa)
L Ry il

P X : ..'I Power Factor

Figure 4 - Power Park Module and Energy Storage Unit Reactive Power

Requirement During Normal Operation

Power Park Modules and Energy Storage Unit must be equipped with
continuously acting automatic control to provide control of the voltage without
instability over the entire operating range of the Power Park Module or Energy
Storage Unit. Any Plants or Apparatus used in the provisions of such voltage
control within the Power Park Module or Energy Storage Unit may be located
at their terminals, an appropriate intermediate busbar or the Connection Point.
When operating below 20% of Rated MW the automatic control system may

continue to provide voltage control by utilising available reactive capability.

CC.6.4.3 Black Start Capability

CC.6.4.3.1 Itis an essential requirement that the Grid System must incorporate a Black

Start Capability. This will be achieved by identifying a number of strategically
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located Power Stations, where such Black Start Capability is required. The Grid
Owner and the GSO shall do the identification in consultation with the User. In
this respect, Black Start Capability relates to any one Generating Unit in a
Power Station having the capability to start without any other back feed supply
whatsoever being available from the Grid System and/or Distribution Network
or from User System and subsequently the ability to start other Generating
Units in the Power Station. The need for Black Start Capability between the
GSO and the Single Buyer is defined in the relevant documents.

CC.6.4.4 Control Arrangements

CC.6.4.4.1 Each Generating Module, Power Park Module and Energy Storage Unit of type
B must be capable of contributing to Frequency and Voltage control by
continuous modulation of Active Power and Reactive Power supplied to the
Grid System or the User System in which it is Embedded.

CC.6.4.4.2 Each Generating Module or Energy Storage Unit of type B must be fitted with
a fast-acting proportional turbine speed governor and unit load controller or
equivalent control device to provide Frequency response under normal
operational conditions in accordance with Scheduling and Dispatch Code 3
(SDC3). The governor or its equivalent must be designed and operated to the
appropriate Technical Specification acceptable to the Grid Owner and the GSO

including:
(@) relevant Malaysian Specification;
(b) relevant International Specification;

(c) any other specification in common use acceptable to the Grid Owner and
the GSO.

At the time when the installation was designed or when the modification or

alteration was designed.

CC.6.4.4.3 The specification or other standard utilised in accordance with sub-paragraph
CC6.4.4.2 (1), (2) or (3) will be notified to the Grid Owner and the GSO as part
of the application for a Connection or as soon as possible prior to any

modification or alteration to the governor or equivalent.
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CC.6.4.4.4  Each Generating Module or Energy Storage Unit of Type B must be fitted with
a speed governor or equivalent to control Active Power Output over the entire

operating range, in co-ordination with other control devices.

CC.6.4.45 The speed governor or equivalent control device must meet the following

minimum requirements:

(a) where a Generating Module or an Energy Storage Unit becomes isolated
from the rest of the Grid System but is still supplying Customers, the
speed governor or equivalent control must also be able to control System
Frequency between 47.5 Hz to 52Hz unless this causes the Generating
Module to operate below its Minimum Operating Level when it is possible

that it may, as detailed in SDC3.5.2, trip after a time;

(b) the speed governor or equivalent control for the Generating Modules or
an Energy Storage Unit of type B must be capable of being set so that it
operates with an overall speed droop between 2% and 5%. Lower droop
setting capability may be specified for Hydro Units by the Grid Owner and
the GSO. In the case of Power Park Modules of type B, the relevant
parameter equivalent to a speed droop shall be equal to a fixed setting
(at a value set by the GSO) between 2% and 5% applied to each Power

Park Unit in service; and/or

(c) in the case of all Generating Modules or Energy Storage Unit of type B
the speed governor (or its equivalent) dead band should be adjustable as
agreed with the GSO. However, the maximum combined effect of the
frequency response insensibility and the frequency dead band cannot
exceed 0.05Hz (for the avoidance of doubt, £0.025Hz). In the case of the
Steam Unit within a CCGT Module, the speed governor dead band should
be set to an appropriate value consistent with the requirements of
CC6.4.4.5(1) and the requirements of SDC3.2.4 for the provision of High

Frequency Response.

CC.6.4.4.6 A facility to modify the Target Frequency setting either continuously or in a

maximum of 0.05 Hz steps over at least the range 50 + 0.1 Hz should be

Grid Code for Peninsular Malaysia — Additional Code 03 KOD/ST/N0.9/2025



Connection Code

provided in the unit load controller or equivalent device so as to fulfil the

requirements of the Scheduling and Dispatch Codes.

CC.6.4.4.7 Each Generating Unit and/or Generating Module or Energy Storage Unit must
be able to meet the minimum frequency response requirement profile subject

to and in accordance with the provisions of Appendix 3

CC.6.4.4.8 A continuously acting, static type, fast response automatic excitation control
system, with Power System Stabiliser (PSS), is required to provide constant
terminal voltage control of the Generating Unit without instability over the entire
operating range of the Generating Unit. There is a requirement on the
Generator to allow the Grid Owner and the GSO to witness commissioning
tests. The automatic excitation control system shall remain in service at all
times and shall not be removed or disabled from service without the GSO’s

prior consent.

CC.6.4.4.9  Other control facilities, including constant Reactive Power output control modes
and constant power factor control modes (but excluding VAR limiters) are not
required. However, if present in the excitation system or other appropriate
control device they will be disabled unless otherwise agreed by written
permission from the GSO. Operation of such control facilities will be in
accordance with the provisions contained in SDC2. For the avoidance of doubt
the Generating Module or Energy Storage Unit shall not be operated at any
time under constant Reactive Power or constant power factor or any other

specific control mode whatsoever without specific consent from the GSO.

CC.6.4.4.10 The excitation system shall also be equipped with a Power System Stabilizer
(PSS) which must be capable of damping of power system oscillations over the
frequency range of 0.1 to 5.0 Hz. The PSS shall be optimally tuned to damp out
local and inter area oscillation modes with a Damping Ratio of not less than 5%
while maintaining sufficient stability margins of the excitation control system.
The Generator shall seek written advice from the Grid Owner and the GSO, on
the values of the inter-area oscillation frequencies for which the PSS shall be

tuned at the Preliminary Project Data stage as defined in the Planning Code.
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CC.6.4.4.11 The use of Power Oscillation Damping (POD) control in inverters of Power Park
Modules can be effectively designed and tuned to provide fast damping control
and suppress small signal/low frequency oscillations - by modulating either

active or reactive power of the inverters.

Power Park Modules must be equipped with POD control; designed and tuned
to provide effective fast control to damp out small signal/low frequency
oscillation of the identified mode(s) of oscillation, without destabilizing other
modes of oscillations or unintentionally introducing new forms of stability

concerns.

Power Park Modules must work closely with GSO to determine modes of
oscillations, for proper design and tuning of the POD control.

CC.6.4.4.12 Before the commissioning of each Generating Unit and Power Park Module,
they shall prove conclusively to the Grid Owner and the GSO that the PSS and
POD have been optimally tuned to damp out the local and inter area oscillation
modes, both analytically and by on site verification tests, including an actual
line switching test. The Generator shall submit the PSS tuning study report to
the Grid Owner and the GSO at least three (3) months before commissioning

the Generating Unit.

CC.6.4.4.13 The control arrangements provided for Frequency and Voltage control shall
continue to operate stably during disturbances experienced by the Grid System,
without inadvertently tripping the turbine and/or prime mower or the Generator

and disconnecting it from the Grid System.

CC.6.4.4.14 Each Generating Module shall provide the capability to rapidly adjust active
power output upon receiving instruction from the GSO to preserve security of
the Grid System. This feature can be used as a special protection measure to
provide system wide protection. The target active power output upon fast load

or deload shall be defined prior of activation of this feature.

CC.6.4.4.15 Each Generating Module or Energy Storage Unit of type B must be equipped
with facilities to allow remote operations as defined in the technical documents,
and management in monitoring and controlling directions by GSO Control

Centre to meet all control arrangements, automated functions and special
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functions that have been specified by GSO. Technical documents relating to
functional specifications, testing and commissioning needed to achieve these
capabilities such as SCADA signalling and interfacing guideline, Energy
Management System guideline for plant automated functions, generator testing
guideline and energy storage testing guideline will be provided by GSO.

CC.6.4.5 Automatic Generation Control (AGC) and Load Following Capability

CC.6.4.5.1 Load Following on the Grid System shall be carried out automatically using
Automatic Generation Control (AGC) control facilities at the GSO Control
Centre. Unless otherwise specified by the GSO, the Generating Modules and
Energy Storage Units of type B shall be equipped with appropriate plant
controllers enabling AGC or automatic adjustment of generator output for Load
Following purposes. The AGC shall be via the transmittal of a “desired
generation output” signal from the GSO Control Centre and the plant controller
will adjust the generator output accordingly. The Load Following assigned by
the GSO Control Centre shall be shared by all Generating Units operating at
the Power Station

CC.6.4.5.2 Each Power Station shall be designed to enable each Generating Module to be
capable of Load Following over the whole range between the Minimum
Generation and the Registered Capacity of the Generating Module. Load
Following capability includes the following control actions by the Generating
Unit:

(@) following a pre-set unit schedule;
(b) executing a Dispatch Instruction;

(c) forthe type B Generating Module, performing AGC duties for the purpose
of Load Following in the Grid System within a range of output (minimum
and maximum values) agreed by the GSO, the Generator and the Single
Buyer. The details on the facilities to affect this control capability shall be
in accordance with the requirement stipulated in the related documents
such as signalling, interfacing, functional testing and commissioning

guidelines and relevant Agreement.
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(d) for the type B Energy Storage Units, performing AGC duties for the
purpose of Load Following in the Grid System within a range of output
(minimum and maximum values), in both charging and discharging
cycles, as agreed by the GSO, the Energy Storage Operator and the
Single Buyer. The details on the facilities to affect this control capability
shall be in accordance with the requirement stipulated in the related
documents such as signalling, interfacing, functional testing and

commissioning guidelines and relevant Agreement.

CC.6.4.5.3 The use of AGC shall not cause any restriction whatsoever on the operation of
governors or equivalent control devices on the Generating Units and vice versa.
In case of temporarily unavailability of the use of AGC, due to real time
condition, the Operator of the Generating Module or Energy Storage Unit must
inform the Operator of the GSO Control Centre.

CC.6.4.5.4  Each Power Park Module and Energy Storage Unit is to have Automatic Power
Curtailment (APC) facility, which is the capability to reduce the Active Power
output of a percentage between 10% to 100%, upon instruction by the GSO
Control Centre either via telephony or telecontrol in order to safeguard
operational security and reliability of the grid.

CC.6.4.6 Dispatch Inaccuracies

CC.6.4.6.1 The standard deviation of Load error at steady state Load over a thirty (30)
minute period must not exceed (2) % or the percentage defined in the relevant
Agreement, of a Centrally Dispatched Generating Modules capacity, in
accordance with its Availability Declaration. When a Centrally Dispatched
Generating Module or a Energy Storage Unit is instructed to Frequency
sensitive operation, allowance will be made in determining whether there has
been a dispatch error according to the governor droop characteristic registered
under OC3. For the avoidance of doubt in the case of a Power Park Module
allowance will be made for the full variation of power input which will not be

constant over time.

CC.6.4.7 Negative Phase Sequence Loadings
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CC.6.4.7.1 Inaddition to meeting the conditions specified in CC6.2.5.1(2), each Generating
Module or Energy Storage Unit will be required to withstand, without tripping,
the negative phase sequence loading incurred during the process of Back-Up
Protection clearance of unbalance faults on the Grid System or User System in
which it is Embedded, or during single pole auto-reclosing dead time, or during
circuit breaker pole discordance event.

CC.6.4.8 Neutral Earthing

CC.6.4.8.1 At nominal System voltages of 132kV and above the higher voltage windings
of a transformer of a Generating Module or Energy Storage Unit must be star
connected with the star point suitable for connection to earth. The Earthing and
lower voltage winding arrangement shall be such as to ensure that the Earth
Fault Factor requirement of paragraph CC6.3.2.2 will be met on the Grid
System at nominal System voltages of 132kV and above. Under single-phase-
to-earth or two-phase-to earth fault conditions the rated frequency component
of voltage could respectively fall transiently to zero on one or two phases or rise
to 140 percent of phase-to-earth voltage.

CC.6.4.9 Frequency Sensitive Relays

CC.6.4.9.1 As stated in CC6.2.3.2, the System Frequency could rise to 52Hz or fall to
47Hz. Each Generating Module or Energy Storage Unit must continue to
operate within this Frequency range for at least the periods of time given in
CC6.2.3.2.

CC.6.4.9.2 Each Generating Unit in a Power Station or Generating Module or Energy
Storage Unit, shall be equipped with appropriate under and over frequency
relays. The relays shall be set to trip the high voltage circuit breakers when the
Frequency of the Grid System reaches 47.0 Hz or when the frequency sustains
itself at 47.5 Hz or lower for at least ten (10) seconds or when the frequency
sustains above 52 Hz. The Generating Unit shall successfully go to House Load
Operation as a result of such tripping. The settings of the frequency relays of
the auxiliaries must be set like the relays do not trip before the tripping of their
Generating Unit nor Generating Module nor Energy Storage Unit, so that the
auxiliaries remain operational after the tripping of the Generating Unit due to

under-frequency or over-frequency relays, with the time delay of the circuit
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breaker also taken into account. The relay shall be located within the Power
Station. The relaying scheme shall comply with the Grid Owner's System

Protection.

CC.6.4.9.3 Generators and Energy Storage Operators will be responsible for protecting all
their Generating Modules or Energy Storage Units against damage should
Frequency excursions outside the range of 52Hz to 47Hz ever occur. Should
such excursions occur, it is up to the Generator to decide whether to disconnect
his Apparatus for reasons of safety of Apparatus, Plant and/or personnel, in

accordance with the CC6.4.9.2 requirements.

CC.6.4.9.4 It may be agreed in the relevant Agreement that a Dispatch Unit shall have a
Fast-Start Capability. Such Dispatch Units may be used for Operating Reserve
and their Start-Up may be initiated by Frequency-level relays with settings in

the range 49Hz to 50Hz as specified pursuant to OC4.

CC.6.4.10 House Load Operation

CC.6.4.10.1 In the event of an abrupt de-energisation of the Interconnecting Connections,
system disturbance or of complete Isolation between the Power Station and the
Grid System (including disconnection of grid supply from the plant auxiliary
systems), each Generating Unit must be capable of performing House Load
Operation during a minimum of two (2) hours. Within such time, each
Generating Unit shall be ready to be re-synchronized to the Grid System and
able to increase output in the usual manner. House Load Operation capability
shall be completely independent from the availability of supply from the Grid
System. For the avoidance of doubt, requirement of house load operation does

not apply to Power Park Module

CC.6.4.11 Unit Start for Active Power Reserve

CC.6.4.11.1 The GSO shall specify the requirements for Generating Module cold, warm and
hot start for the provision of Active Power Reserve in consultation with the
Generator for suitable incorporation in the relevant agreements by the Single

Buyer. The regimes are defined as follow:
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(@) hot State is the period of time following de-synchronization and lasts at

maximum 12 hours to 10 hours.

(b) warm State is the period of time following the Hot State and last maximum
60 hours.

(c) cold State is the period of time starting after the end of the Warm State.

The Generator must provide to the GSO the characteristic of the cooling
boundaries of their machines, which define the different states and vary in
accordance with the type of machines.

CC.6.4.11.2 The Facility shall be capable of the following starting regimes:
(@) cold start;
(b) warm start; and/or

(c) hot start.

CC.6.4.12 Dispatch Ramp Rate

CC.6.4.12.1 The GSO shall specify the requirements for Generating Unit Dispatch Ramp
Rate in consultation with the Generator for suitable incorporation in the relevant

Agreements by the Single Buyer at the time of a connection application.

CC.6.4.13 Primary and Stand-by Fuel Stock

CC.6.4.13.1 The GSO shall specify the requirements for the Power Station Primary,
Alternate and/or Stand-by Fuel Stock in consultation with the Generator for
suitable incorporation in the relevant Agreements by the Single Buyer. This is
to ensure that fuel stock obligations placed on the Electricity Industry are met.
The requirements shall be defined in terms of the storage capacity and the

stock level that should be maintained and included in the relevant Agreement.

CC.6.4.14 On-Line Fuel Changeover

CC.6.4.14.1 The GSO shall specify the requirements for On-Line Fuel Changeover at the

Power Station and individual Generating Units within a Power Station in
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consultation with the Generator and the Single Buyer for suitable incorporation
in the relevant Agreements at the time of a connection application to ensure the
fuel changeover performance requirements are adequately met. These shall be

included in the relevant Agreement.

CC.6.4.14.2 A Power Station whose Nominated Fuel is natural gas shall be capable of
performing On-line Fuel automatic Changeover when the gas pressure drops
within the safe operating limits and must be able to do a staggered On-line Fuel
Changeover from natural gas to the Stand-by Fuel. Changeover from Stand-by

Fuel back to the Nominated Fuel shall also be On-line and shall be manual.

CC.6.4.15 Loss of AC Power Supply and Fault Ride Through

CC.6.4.15.1 Each Generating Unit in a Power Station or Power Park Module or Energy
Storage Unit shall not trip if the AC power supply to the auxiliary systems is lost

for up to 600 milliseconds.

CC.6.4.15.2 Each Generating Module or Energy Storage Unit is required to operate through
System fault and disturbance which in this Grid Code is termed as fault ride
through capability. The fault ride through capability requirements on Generating

Modules presented in the figures below:

Voltage (CP)
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Figure 5 - Type B Synchronous Generating Modules, Fault Ride Through
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For short circuit faults on the Grid System each Generating Module, Power Park
Module or Energy Storage Unit and any constituent of it shall withstand fault
and fault clearance, both dynamic voltage excursion and voltage restoration in
the Grid System as described below and remain transiently stable and
connected to the System without tripping. After fault has been cleared, Active
Power output shall be restored immediately to at least 90% of the level available
before the fault. Once the Active Power output has been restored to the
required level, Active Power oscillations shall be acceptable provided that the
oscillations are adequately damped.

Fault Ride Through requirements for the Power Park Modules and the Energy

Storage Units is presented in the figure below:
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Figure 6 - Power Park Modules and Energy Storage Units Fault Ride

Through Requirements

It is reminded that the curves for the Synchronous Generating Modules and for
the Power Park Modules and Energy Storage Units present the minimum
requirement and not design criteria. For avoidance of doubt the curves present

the areas where the Generating Module May Trip and not where it Must Trip.

In addition to the above requirements, voltage dips on the Grid System that

remains within the given fault ride through curves and greater than 300ms in
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duration, each Generating Module or Energy Storage Unit and / or any

constituent of it shall —

(&) remain transiently stable and connected to the System without tripping of
any Generating Module or Energy Storage Unit and / or any constituent
of, for balanced voltage dips and associated durations on the Grid System

(which could be at the Connection Point); and/or

(b) provide Active Power output at the Connection Point during voltage dips
on the Grid System at least in proportion to the retained balanced voltage
at the Connection Point (except when there has been a reduction in the
Intermittent Power Source) and shall generate reactive current (where the
voltage at the Connection Point is outside the limits specified in
CC6.2.4.1) without exceeding the transient rating limits of the Generating
and any constituent of it. The quantum of reactive current shall be based
on settable FRT droop and P/Q priority values.

CC.6.4.16 Generator and Power Station Monitoring Equipment

CC.6.4.16.1 The Grid Owner, Power Station or relevant Users specified by GSO shall install
specific monitoring equipment at the substation and or within the Power Station
where the Power Station is located. The specification and the specific plant
parameters of this equipment enabling the Grid Owner and the GSO to monitor
the dynamic behaviour of the plant during normal and disturbed system
operation shall be provided in the relevant Agreement and the installation shall
be in accordance with the approved Grid Owner’s protection relaying scheme.
The monitoring equipment installed shall be capable of recording both slow and
fast sampling events with the appropriate resolution levels to enable meaningful

and appropriate post event analysis to be carried out.

CC.6.4.16.2 The GSO shall make the recordings from such equipment available to any joint
investigation of system incidents and investigations of incidents where

unexpected Generator behaviour has been observed.

CC.6.4.17 Special Provisions for Hydro and Induction Generators
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CC.6.4.17.1 Hydro Generating Unit, which have the ability to operate as a synchronous
condenser, may be required to provide synchronous condenser mode of

operation by the GSO, as included in the relevant Agreement.

CC.6.4.17.2 If the Power Station includes induction type generator(s), the Generator shall
provide power factor correction means so that the Power Station will neither
normally demand reactive power from, nor supply reactive power to, the Grid
System. The power factor correction equipment may be installed by the
Generator at his Plant as required by the Grid Owner and the GSO. The Grid
Owner and the GSO have the right to review the Generator's power factor
correction plant and to require modifications to or additions as needed, in the
Grid Owner and the GSQO’s opinion, to maintain the Grid System’s integrity.

CC.6.4.18 Requirements to conduct test.

CC.6.4.18.1 Generators shall be responsible for carrying out tests to prove compliance on

the requirements stated in this CC.

CC.6.4.18.2 All tests must at least meet the requirements stated in CC8.

CC.6.5 General Requirements for Distributors, Network Operators and Grid Connected
Customers

CC.6.5.1 Introduction

CC.6.5.1.1 This part of the Grid Code describes the technical and design criteria and
performance requirements for Distributors, Grid Connected Customers, and

Network Operators.

CC.6.5.2 Neutral Earthing

CC.6.5.2.1 At nominal System voltages of 132kV and above, the higher voltage windings of
three phase transformers and transformer banks connected to the Grid System
must be star connected with the star point suitable for connection to earth. The

Earthing and the lower voltage winding arrangement shall be such as to ensure
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that the Earth Fault Factor requirement of paragraph CC6.3.2.2 will be met on

the Grid System at nominal System voltages of 132kV and above.

CC.6.5.3 Under-Frequency Load Shedding Relays

CC.6.5.3.1 As explained under OC4, each Distributor, Grid Connected Customer, and
Network Operator, shall make arrangements that will facilitate automatic low
Frequency disconnection of Demand (based on Annual Peak Demand
Condition). The relevant Agreement will specify the manner in which Demand
subject to low Frequency disconnection will be split into discrete MW blocks
with associated under-frequency Load Shedding Relay settings. Typical
technical requirements relating to under-frequency Load Shedding Relays as
per approved Grid Owner’s protection relaying scheme. The Grid Owner, in
consultation with the GSO shall specify the detailed characteristics of the under-
frequency Load Shedding Relays to be utilised for implementing the automatic
low Frequency disconnection of Demand in accordance with the Grid System
Requirement.

CC.6.6 Communications for Facilities, Plant and Apparatus

CC.6.6.1 Introduction

CC.6.6.1.1 In order to ensure control of the Grid System, telecommunications between
Users and the GSO must, if required by the GSO, be established in accordance

with the requirements set down below.

CC.6.6.2 Control Telephony

CC.6.6.2.1  Control Telephony is the method by which a User's Responsible
Engineer/Operator and a GSO Grid Operator speak to one another for the
purposes 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.
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CC.6.6.2.2  Supervisory tones indicate to the calling and receiving parties dial, engaged,
ringing, secondary engaged (signifying that priority may be exercised) and
priority disconnect tones. The calls made and received over Control Telephony
are recorded and kept for 3 years. The records can be used for commercial and

operation reasons, as much as needed.

CC.6.6.2.3 Where the GSO requires Control Telephony, Users are required to use the
Control Telephony with the GSO in respect of all Connection Points with the
Grid System and in respect of all Embedded Power Station. The User will install
Control Telephony to the GSO’s specification where the User’s telephony
equipment is not capable of providing the required facilities or is otherwise
incompatible with the GSO Control Telephony. Details of and relating to the
Control Telephony required are contained in the relevant Agreement.

CC.6.6.2.4  Detailed information on Control Telephony facilities and suitable equipment
required for individual User applications will be provided by the GSO upon

request.

CC.6.6.3 SCADA

CC.6.6.3.1 The User shall provide Supervisory Control and Data Acquisition (SCADA)
outstation interface equipment. The User shall provide information about its
substation such as voltage, current, Frequency, Active Power and Reactive
Power measurements and circuit breaker, disconnector status indications;
information from protections and alarms to the SCADA outstation interface
equipment as required by the GSO. The User shall be able to implement
supervisory control function. This covers the capability to accept set points and
command signals from Control Centre’s SCADA, to echo back the signals and
to implement the request to set points and command as required by GSO. The
User shall be able to implement remote control switching and change its level
of operation according from electronic signal sent from Control Centre’s
SCADA.

CC.6.6.3.2 For the avoidance of doubt, for Active Power and Reactive Power
measurements, circuit breaker and disconnector status indications, data

regarding reactive limit, level of primary and secondary reserves (where
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requested by the GSO) from all Power Stations, the outputs and status
indications must each be provided to the GSO on an individual Generating
Module or Energy Storage Unit basis. In addition, where identified by GSO,
Active Power and Reactive Power measurements from unit and/or station

transformers must be provided.

CC.6.6.3.3 In the case of a Power Park Module an additional energy input signal (e.g.,
solar radiation level) may be specified in the relevant Agreement and for being
in accordance with Good Industry Practice and approved by the GSO. The
signal may be used to establish the level of energy input from the Intermittent
Power Source for monitoring pursuant to CC6.7.1 and Ancillary Services and
will, in the case of a solar power park, be used to provide the GSO with

advanced warning of solar power shutdown.

CC.6.6.3.4 Each Aggregator must be equipped with a Control Centre, in order to get
information from its own customers for knowing their consumption or production
and to measure their variation of consumption or production in case of the
activation of the Ancillary Service. Each Aggregator must be able to
communicate this information to the GSO.

CC.6.6.3.5 All Users must appoint an employee acting as a person in charge of the

condition, availability and reliability of the outstation interface equipment.

CC.6.6.4 Aggregator Forecast Data

CC.6.6.4.1 Each Aggregator must communicate the forecast of the consumption or
production he can provide daily and weekly on an hourly basis to the GSO for
real time information and the SB via web services or as determined and agreed
by the GSO and the SB.

CC.6.6.4.2 In addition, the GSO and the SB can request additional information from the
Aggregator like monthly forecast or for monitoring the effectiveness of the

Ancillary Service response or for analysist in case of event on the Grid System.

CC.6.6.5 Data Entry Terminals
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CC.6.6.5.1 The User shall provide and accommodate Data Entry Terminals as specified

by the GSO, for the purposes of information exchange with the GSO.

CC.6.6.6 Emails and electronic communication

CC.6.6.6.1 Each User shall provide and maintain an email address or other electronic

communication means —

(&) inthe case of Generators, at the Control Point of each Power Station and

at its Control Centre (if any);
(b) in the case of Network Operators, at the Control Centre(s);
(c) inthe case of Grid Connected Customers at the Control Point;
(d) inthe case of Energy Storage Operators, at the Control Point; and

(e) inthe case of Aggregator, at its Control Centre.

CC.6.6.6.2 Each User, prior to connection to the System of the User's Plant and Apparatus,
shall notify the GSO of its or their telephone number(s), and will notify the GSO
of any changes thereafter. Prior to connection to the System of the User's Plant
and Apparatus, or submission of an offer for a Demand Reduction Block for
which it is responsible, the GSO shall notify each User of the telephone number
or email address, or other coordinates needed for electronic communication

and will notify any changes thereafter.

CC.6.6.7 Busbar Voltage

CC.6.6.7.1  The Grid Owner shall, subject as provided below, provide each Generator or
Energy Storage Operator at each Connection Point, where its Power Station is
connected with appropriate voltage signals to enable the Generator or Energy
Storage Operator to obtain the necessary information to synchronize its

Generating Module or Energy Storage Unit to the Grid System.

CC.6.7 System Monitoring
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CC.6.7.1 Monitoring equipment is provided on the Grid System to enable the GSO to
monitor the Power System dynamic performance conditions. Where this
monitoring equipment requires generator parameter signals from the User, the
GSO will inform the User and they will be provided by the User with both the timing
of the installation of the equipment for receiving such signals and its exact position
being agreed pursuant to the terms of the relevant Agreement. The Grid Owner
shall provide the appropriate voltage signals to the Generator for enabling the
synchronization of the Generating modules.

CC.7 Site Related Conditions

CC.7.1 General

CC.7.1.1 In the absence of Agreement between the parties to the contrary, construction,
commissioning, control, operation and maintenance responsibilities follow

ownership.

CC.7.2 Responsibilities for Safety

CC.7.2.1 Any User entering and working on its Plant and/or Apparatus on a Grid Owner’s
Site will work to the Grid Owner Safety Rules.

CC.7.2.2 The Grid Owner entering and working on its Plant and/or Apparatus on a User Site
will work to the User's Safety Rules.

CC.7.2.3 A User may, with a minimum of six (6) weeks’ notice, apply to the Grid Owner for
permission to work according to that Users own Safety Rules when working on its
Plant and/or Apparatus on the Grid Owner Sites rather than that of the Grid Owner.
If the Grid Owner is of the opinion that the User's Safety Rules provide for a level
of safety commensurate with that of the Grid Owner Safety Rules, it will notify the
User, in writing, that, with effect from the date requested by the User, the User
may use its own Safety Rules when working on its Plant and/or Apparatus on the
Grid Owner’s sites. Until receipt of such written approval from the Grid Owner, the

User will continue to use the Grid Owner Safety Rules.
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CC.7.2.4 The Grid Owner may, with a minimum of six (6) weeks’ notice, apply to a User for
permission to work according to Safety Rules of the Grid Owner when working on
its Plant and/or Apparatus on that User's Sites, rather than the User's Safety Rules.
If the User is of the opinion that Safety Rules of the Grid Owner provide for a level
of safety commensurate with that of User's Safety Rules, it will notify the Grid
Owner, in writing, that with effect from the date requested by the Grid Owner, the
Grid Owner may use its own Safety Rules when working on its Plant and/or
Apparatus on that User's Sites. Until receipt of such written approval from the

User, the Grid Owner will continue to use the User's Safety Rules.

CC.7.2.5 If the Grid Owner gives its approval for the User's Safety Rules to apply when
working on its Plant and/or Apparatus, that does not imply that the User's Safety
Rules will apply to entering the Grid Owner’s Site and access to the User's Plant
and/or Apparatus on that the Grid Owner Site. Bearing in mind the Grid Owner's
responsibility for the whole Site, entry and access will always be in accordance

with the Grid Owner's site access procedures.

CC.7.2.6 IfaUser gives its approval for the Grid Owner Safety Rules to apply when working
on its Plant and/or Apparatus, that does not imply that the Grid Owner Safety Rules
will apply to entering the User Site and access to the Grid Owner's Plant and/or
Apparatus on that User Site. Bearing in mind a User's responsibility for the whole
User Site, entry and access will always be in accordance with the User's site

access procedures.

CC.7.2.7 Users and the Grid Owner shall notify each other of any Safety Rules that apply

to the other's staff working on its Connection Sites.

CC.7.2.8 Each Site Responsibility Schedule must have recorded on it the Safety Rules

which apply to each item of Plant and/or Apparatus.

CC.7.3 Site Responsibility Schedules
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CC.7.3.1 In order to inform site operational staff and the GSO Grid Operators of agreed
responsibilities for Plant and/or Apparatus at the operational interface, a Site
Responsibility Schedule shall be produced for the Grid Owner and Users with
whom they interface.

CC.7.3.2 The format, principles and basic procedure to be used in the preparation of Site

Responsibility Schedules are set down in Appendix 1.

CC.7.4 Operation and Gas Zone Diagrams

CC.7.4.1 Operation Diagrams

CC.7.4.1.1  An Operation Diagram shall be prepared for each Connection Site at which a
Connection Point exists using, where appropriate, the graphical symbols shown
in CCA.1.3 Appendix 2 Part 1A. Users should also note that the provisions of
OC11 apply in certain circumstances.

CC.7.4.1.2  The Operation Diagram shall include all HV Apparatus and the connections to
all external circuits and incorporate numbering, nomenclature and labelling, as
set out in OC9. At those Connection Sites where gas-insulated metal enclosed
switchgear and/or other gas-insulated HV Apparatus is installed, those items
must be depicted within an area delineated by a chain dotted line which
intersects gas-zone boundaries. The nomenclature used shall conform to that
used on the relevant Connection Site and circuit. The Operation Diagram (and
the list of technical details) is intended to provide an accurate record of the
layout and circuit interconnections, ratings and numbering and nomenclature of

HV Apparatus and related Plant.

CC.7.4.1.3 A non-exhaustive guide to the types of HV Apparatus to be shown in the
Operation Diagram is shown in CCA2.2 of Appendix 2, together with certain
basic principles to be followed unless equivalent principles are approved by the
GSO.

CC.7.4.2 Gas Zone Diagrams
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CC.7.4.2.1 A Gas Zone Diagram shall be prepared for each Connection Site at which a
Connection Point exists where gas-insulated switchgear and/or other gas-
insulated HV Apparatus is utilised. They shall use, where appropriate, the
graphical symbols shown in CCA1.3 Appendix 2 Part 1B.

CC.7.4.2.2 The nomenclature used shall conform to that used in the relevant Connection

Site and circuit.

CC.7.4.2.3 The basic principles set out in Part 2 of Appendix 2 shall be followed in the
preparation of Gas Zone Diagrams unless equivalent principles are approved
by the Grid Owner.

CC.7.4.3 Preparation of Operation and Gas Zone Diagrams for User’s Sites

CC.7.4.3.1 Inthe case of a User Site, the User shall prepare and submit to the GSO and
the Grid Owner, an Operation Diagram for all HV Apparatus on the User side
of the Connection Point and the Grid Owner shall provide the User with an
Operation Diagram for all HV Apparatus on the Grid Owner side of the
Connection Point, in accordance with the timing requirements of the relevant

Agreement prior to the Completion Date under the relevant Agreement.

CC.7.4.3.2 The User will then prepare, produce and distribute, using the information
submitted on the User's Operation Diagram and the Grid Owner Operation
Diagram, a composite Operation Diagram for the complete Connection Site,

also in accordance with the timing requirements of the relevant Agreement.

CC.7.4.3.3 The provisions of CC7.4.3.1 and CC7.4.3.2 shall apply in relation to Gas Zone
Diagrams where gas-insulated switchgear and/or other gas-insulated HV

Apparatus is utilised.

CC.7.4.4 Preparation of Operation and Gas Zone Diagrams for Grid Owner’s Sites

CC.7.4.4.1 In the case of a Grid Owner’s Site, the User shall prepare and submit to the
GSO and the Grid Owner an Operation Diagram for all HV Apparatus on the
User side of the Connection Point, in accordance with the timing requirements

of the relevant Agreement.
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CC.7.4.4.2  The Grid Owner will then prepare, produce and distribute, using the information
submitted on the User's Operation Diagram, a composite Operation Diagram
for the complete Connection Site, also in accordance with the timing

requirements of the relevant Agreement.

CC.7.4.43  The provisions of CC7.4.4.1 and CC7.4.4.2 shall apply in relation to Gas Zone
Diagrams where gas-insulated switchgear and/or other gas-insulated HV

Apparatus is utilised.

CC.7.4.5 Changes to Operation and Gas Zone Diagrams

CC.7.4.5.1  When the Grid Owner has decided that they wish to install new HV Apparatus
or they wish to change the existing humbering or nomenclature of their HV
Apparatus at their own Site, one month prior to the installation or change, they
must send to each User a revised Operation Diagram of that Site, incorporating
the new HV Apparatus to be installed and its numbering and nomenclature, as
well as the changes. However, if the Grid Owner wishes would cause a
Modification under the relevant Agreement, provisions from said Agreement

relating to timing apply OC11 is also relevant to certain Apparatus.

CC.7.4.5.2 When a User has decided that it wishes to install new HV Apparatus, or it
wishes to change the existing numbering or nomenclature of its HV Apparatus
at its User Site, the User will (unless it gives rise to a Modification under the
relevant Agreement, in which case the provisions of the relevant Agreement as
to the timing apply) one (1) month prior to the installation or change, send to
the Grid Owner, a revised Operation Diagram of that User Site incorporating
the new User's HV Apparatus to be installed and its numbering and
nomenclature or the changes as the case may be. OC11 is also relevant to

certain Apparatus.

CC.7.45.3 The provisions of CC7.4.5.1 and CC7.4.5.2 shall apply in relation to Gas Zone
Diagrams where gas-insulated switchgear and/or other gas-insulated HV

Apparatus are installed.
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CC.7.4.6 \Validity

CC.7.4.6.1  The composite Operation Diagram prepared by the Grid Owner or the User, as
the case may be, will be the definitive Operation Diagram for all operational and
planning activities associated with the Connection Site. If a dispute arises
related to the accuracy of the composite Operation Diagram, a meeting shall
be held at the Connection Site, as soon as reasonably practicable, between the
Grid Owner and the User, to endeavour to resolve the matters in dispute.

CC.7.4.6.2  An equivalent rule shall apply for Gas Zone Diagrams where they exist for a

Connection Site.

CC.7.5 Site Common Drawings

CC.7.5.1 Introduction

CC.7.5.1.1 Site Common Drawings will be prepared for each Connection Site and will
include Connection Site layout drawings, electrical layout drawings, common

Protection/control drawings and common services drawings.

CC.7.5.2 Preparation of Site Common Drawings for User Site and Grid Owner Site

CC.7.5.2.1 Inthe case of a User Site, the Grid Owner shall prepare and submit to the User,
Site Common Drawings for his side of the Connection Point in accordance with

the timing requirements of the relevant Agreement.

CC.7.5.2.2 Based on the above, the User shall then prepare, produce and distribute Site
Common Drawings for the complete Connection Site in accordance with the

timing requirements of the relevant Agreement.

CC.7.5.2.3 Inthe case of a Grid Owner Site, the User will prepare and submit to the Grid
Owner, Site Common Drawings for the User side of the Connection Point in

accordance with the timing requirements of the relevant Agreement.
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CC.7.5.2.4  Based on this, the Grid Owner shall then prepare, produce and distribute Site
Common Drawings for the complete Connection Site in accordance with the

timing requirements of the relevant Agreement.

CC.7.5.3 Changes to Site Common Drawings

CC.7.5.3.1 When a User becomes aware that it is necessary to change any aspect of the

Site Common Drawings at a Connection Site it will —

(@) ifitis a User Site, as soon as reasonably practicable, prepare, produce
and distribute revised Site Common Drawings for the complete

Connection Site; and

(b) if it is the Grid Owner Site, as soon as reasonably practicable, prepare
and submit to the Grid Owner, revised Site Common Drawings for the
User side of the Connection Point. Based on this. The Grid Owner will as
soon as reasonably practicable, prepare, produce and distribute, revised

Site Common Drawings for the complete Connection Site.

In either case, if in the User's reasonable opinion, the change can be dealt with
by it notifying the Grid Owner in writing of the change and for each party to
amend its copy of the Site Common Drawings (or where there is only one set,
for the party holding that set to amend it), then it shall therefore notify the parties
and the parties can amend it. If the change gives rise to a Modification under

the relevant Agreement, the provisions of the relevant Agreement as to timing

will apply.

CC.7.5.3.2 When the Grid Owner becomes aware that it is necessary to change any aspect

of the Site Common Drawings at a Connection Site it will:

(@) ifitis the Grid Owner Site, as soon as reasonably practicable, prepare,
produce and distribute revised Site Common Drawings for the complete

Connection Site;

(b) ifitis a User Site, as soon as reasonably practicable, prepare and submit
to the User, revised Site Common Drawings for the Grid Owner side of

the Connection Point. Based on this, the User will as soon as reasonably
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practicable, prepare, produce and distribute, revised Site Common

Drawings for the complete Connection Site.

In either case, if in the Grid Owner's reasonable opinion, the change can be
dealt with by it notifying the User in writing of the change and for each party to
amend its copy of the Site Common Drawings (or where there is only one set,
for the party holding that set to amend it), then it shall so notify, and each party
shall so amend. If the change gives rise to a Modification under the relevant
Agreement, the provisions of the relevant Agreement relating to timing will

apply.

CC.7.5.4 Validity

CC.7.5.4.1 The Site Common Drawings for the complete Connection Site prepared by the
User or the Grid Owner, will be the definitive Site Common Drawings for all
operational and planning activities associated with the Connection Site. If a
dispute arises concerning the accuracy of the Site Common Drawings, a
meeting shall be held at the Site, as soon as reasonably practicable, between

the Grid Owner and the User, to endeavour to resolve the matters in dispute.

CC.7.6 Access

CC.7.6.1 The provisions relating to access to the Grid Owner’s Sites by Users, and to User’s

Sites by the Grid Owner, is set out in each relevant Agreement.

CC.7.6.2 In addition to those provisions, where a Grid Owner Site contains exposed HV
conductors, unaccompanied access will only be granted to individuals holding an

Authority for Access issued by the Grid Owner.

CC.7.6.3 The procedure for applying for an Authority for Access is contained in the relevant

Agreement.
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CC.7.6.4 Arrangements will be provided so that the Grid Owner and the GSO on giving prior
notice and reasons for the visit may have access to the Generator's facilities and

metering equipment at any time.

CC.7.7 Maintenance Standards

CC.7.7.1 Itis arequirement that all User's Plant and Apparatus on the Grid Owner Sites are
maintained so they can adequately fulfil their purpose and to ensure that they do
not pose a threat to the safety of any of the Grid Owner's Plant or Apparatus or
personnel on the Grid Owner Site. The Grid Owner will have the right to inspect
the test results and maintenance records relating to such Plant and Apparatus at

any time.

CC.7.7.2 Itis arequirement that all the Grid Owner's Plant and Apparatus on User's Sites
is maintained adequately for the purposes for which it is intended and to ensure
that it does not pose a threat to the safety of any of the User's Plant, Apparatus or
personnel on the User Site. Users will have the right to inspect the test results

and maintenance records relating to such Plant and Apparatus, at any time.

CC.7.8 Site Operational Procedures

CC.7.8.1 The Grid Owner and Users with an interface with the Grid Owner must make staff
available to take necessary Safety Precautions and carry out operational duties as
may be required to enable work/testing to be carried out and for the operation of

Plant and Apparatus connected to the Power System.

CC.8 Commissioning Tests

CC.8.1 Introduction

CC.8.1.1 The following specifies the procedures to be followed by the GSO, the Grid Owner,
the Single Buyer and the Users in coordinating and carrying out tests to ensure

compliance by Users covering all parts of the Connection Codes, Scheduling and
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Dispatch Parameters, Ancillary Service Duties including but not limited to
response to frequency, reactive capability, unit start capability and Black Start

capability.

CC.8.1.2 The GSO and the Single Buyer are responsible for facilitating and coordinating the
required testing. The User is responsible for carrying out the test in accordance
with the relevant Agreement and or specifications issued by the GSO and the

Single Buyer.

CC.8.2 Objectives

CC.8.2.1 The objectives are:

(&) to enable the GSO and the Single Buyer to carry out, facilitate and
coordinate testing the Grid System or User's System at the Grid Supply
Point to ensure compliance, in accordance to any relevant Agreement
and GSO'’s interfacing and testing guidelines, which include automated

functions;
(b) to establish whether Users comply with the Connection Code;

(c) to establish whether Generators or Energy Storage Operators can
provide those Ancillary Services which they are either required or have
agreed to provide under relevant Agreement and GSO's interfacing and

testing guidelines, which include automated functions.

CC.8.3 Scope

CC.8.3.1 The commissioning tests procedure applies to the GSO and the Single Buyer and

the following Users:

(a) Generators;
(b) Network Operators;
(c) The Grid Owner;

(d)  Distributors:

Grid Code for Peninsular Malaysia — Additional Code 118 KOD/ST/N0.9/2025



Connection Code

(e) Grid Connected Customers;

()  Energy Storage Operators.

CC.8.4 Procedure for Testing

CC.8.4.1 General

CC.8.4.1.1 This section describes the activities involved in commissioning tests as follows:

(&) Commissioning and testing programs: The Users shall prepare and
submit the commissioning and testing programs. The GSO is responsible
for reviewing, facilitating and coordinating the required testing and
monitoring. If required, the GSO have the option to request the
participation of representatives from Single Buyer and the Grid Owner in

reviewing the commissioning and testing programs.

(b) Test procedure: The Users shall prepare and submit the test procedures,
which shall include name, description and purpose of each test, test
configurations/schematics, test codes and standards used for each test
and acceptance (pass/fail) criteria for each test. The test procedures shall
be approved by the GSO.

(c) Submission of documents: The Users shall submit documents of the
approved commissioning, test procedures and the test results in softcopy.
A softcopy shall also be provided in a form of electronic data storage
device of the related files.

CC.8.4.1.2 For tests which are required under the Grid Code, relevant Agreements, testing
guidelines and Licence Standards, the GSO will consider such for tests which
are required under the Grid Code, relevant Agreements, testing guidelines and
Licence Standards, the GSO will consider such will always have the right to
witness the tests and the notice of the tests by the User shall be at least one
(1) week.

CC.8.4.1.3  Any testing to be carried out is subject to Grid System conditions prevailing on

the day.
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CC.8.4.2 Reactive Power Tests

CC.8.4.2.1 Reactive Power tests are be conducted to demonstrate that the relevant
Generating Module or Energy Storage Unite meets the Reactive Power
capability registered with the GSO and the Single Buyer under the SDC which

shall meet the requirements set out in the CC.

CC.8.4.2.2 The procedure for carrying out Reactive Power tests will be specified by the
GSO, and the test details and the procedures shall be agreed between the GSO

and the relevant Generator or Energy Storage Operator.

CC.8.4.2.3 A Reactive Power test will be initiated by the issue of Dispatch instructions
under SDC2. During the Reactive Power test, the voltage at the Grid Supply
Point for the relevant Generating Module or Energy Storage Unit will be
maintained by the Generator at the voltage required by SDC2 through
adjustment of Reactive Power on the remaining Generating Modules, if

necessary.

CC.8.4.2.4  The Reactive Power performance of the Generating Module or Energy Storage
Unit will be recorded by a method to be determined by the GSO, and the
Generating Module will pass the test if it is within £2.5 % of the capability
registered under the PC, which in turn, shall meet the requirements set out in
CC (with due account being taken of any conditions on the Grid System that
may affect the test results). The relevant Generator must, if requested,
demonstrate, to the reasonable satisfaction of the GSO, the reliability and

accuracy of the equipment used in recording the performance.

CC.8.4.3 Frequency Response Tests

CC.8.4.3.1 Testing of frequency response performance will be carried out, to test
compliance with Dispatch instructions for operation in Frequency Sensitive
Mode under the SDC and in compliance with the PC and CC.
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CC.8.4.3.2 The procedure for carrying out Frequency Response Tests will be specified by
the GSO. The test details and procedures shall be agreed between the GSO
and the relevant Generator or Energy Storage Operator.

CC.8.4.3.3 The frequency response performance of the Generating Module or Energy
Storage Unit will be recorded by the GSO from voltage and current signals
provided by the Generator for each Generating unit. If monitoring at site is
undertaken, the performance of the Generating Module as well as Grid System
Frequency and other parameters deemed necessary by the GSO will be

recorded as appropriate and the Generating Module will pass the test if:

(&) monitoring of the Primary Response and or Secondary Response and or
High Frequency Response to frequency change on the Grid System has
been carried out, and the measured response in MW/Hz is within £ 2.5 %
of the level of response specified in the parameters in the CC or in other

relevant Agreements for that Generating Module or Energy Storage Unit;

(b) measurements of the governor pilot oil/valve position have been
requested, such measurements indicate that the governor parameters

are within the criteria as determined by the GSO;

(c) monitoring of the High Frequency Response to frequency change on the
Grid System has been carried out, and the measured response is within

the requirements of the SDC for Frequency Sensitive Response.

CC.8.4.3.4 The relevant Generator or Energy Storage Operator must, if requested,
demonstrate to the GSO with reasonable satisfaction the reliability of any

equipment used in the test.

CC.8.4.4 Black Start Tests

CC.8.4.4.1 The GSO may require a Generator with a Black Start Power Station to carry
out a test (“Black Start Test”) on a Generating Module in a Black Start Power
Station either while the Black Start Power Station remains connected to an
external alternating current electrical supply ("Black Start Generating Unit
Test"), or while the Black Start Power Station is disconnected from all external
alternating current supplies ("Black Start Power Station Test”) in order to

demonstrate that a Black Start Power Station has a Black Start capability.
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CC.8.44.2

CC.8.4.4.3

CC.8.4.4.4

CC.8.4.45

CC.8.4.4.6

Where the GSO requires a Generator with a Black Start Power Station to carry
out a Black Start Generating Unit Test, the GSO shall not require the Black
Start Test to be carried out on more than one Generating Module at that Black
Start Power Station at the same time, and would not, in the absence of
exceptional circumstances, expect any of the other Generating Modules at the
Black Start Power Station to be directly affected by the Black Start Generating
Unit Test.

All Black Start Tests shall be carried out at the time specified by the GSO and

shall be undertaken in a manner approved by the GSO.

There are two types of Black Start Tests as follows:

(@) Black Start Generating Unit Test;

(b) Black Start Power Station Test.

The procedure for carrying out Black Start Tests will be specified by the GSO,
and the test details and procedures shall be agreed between the GSO and the

relevant Generator.

Black Start Generating Unit Test - Where local conditions require variations in
this procedure the Generator shall submit alternative proposals, in writing, for
prior approval of the GSO. The following procedure shall, so far as practicable,

be carried out in the following sequence for Black Start Generating Unit Tests:

(@) The relevant Black Start Generating Unit ("BSGU") shall be Synchronized

and Loaded;

(b) All the auxiliary gas turbines and or auxiliary diesel engines and or
auxiliary hydro generator in the Black Start Power Station in which that
BSGU is situated, shall be shut down;

(c) The BSGU shall be de-Loaded and de-Synchronized and all alternating

current electrical supplies to its auxiliaries shall be disconnected,
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(d) The auxiliary gas turbine or auxiliary diesel engine to the relevant BSGU

shall be started and shall re-energise the unit board of the relevant BSGU,

(e) The auxiliaries of the relevant BSGU shall be fed by the auxiliary gas
turbine or auxiliary diesel engine or auxiliary hydro-generator, via the
BSGU's unit board, to enable the relevant BSGU to return to Synchronous
Speed; and

()  The relevant BSGU shall be Synchronized to the Grid System but not
Loaded, unless the appropriate instruction has been given by the GSO
under SDC2.

CC.8.4.5 House Load Test

CC.8.4.5.1 House Load Test of the Generating Unit shall be carried out during the
commissioning tests. The Generating Unit must remain in House Load

Operation for at least two (2) hours.

CC.8.4.6 Power System Stabiliser (PSS) Test

CC.8.4.6.1 The excitation system of Synchronous Generating Units of Type B shall be
equipped with power system stabiliser, (PSS) for damping of power system
oscillations on the Grid. Generators shall seek a written advice from the Grid
Owner and the GSO, the value of the inter-area oscillation frequencies for which
the PSS shall be tuned to.

CC.8.4.6.2 The PSS shall be optimally tuned to damp out local and inter-area oscillation
modes with a damping ratio of not less than 5 % while maintaining a sufficient

margins of the excitation control system.

CC.8.4.6.3  Generator shall prove conclusively that the PSS for each Generating Unit is
optimally tuned to damp out the local and the inter-area oscillation modes, by
both analytically and via on-site verification tests, including actual line switching

test.

CC.8.4.7 Test Reporting Requirements
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CC.84.7.1

CC.8.4.7.2

CC.8.4.7.3

CC.8.4.7.4

Subject to passing a test, a Preliminary Report of a Compliance Test shall be
submitted by the User within twenty-four (24) hours after the completion of the
test and a Final Report within seven (7) days by the User unless different
periods have been agreed between the GSO, the Single Buyer and the User.

The Final Report shall include a description of the Plant and/or Apparatus
tested, the date of the test and a description of the System Test carried out,

together with the results, conclusions and recommendations.

The GSO shall form the Test Approval Committee, which shall comprise of
appointed representatives from the Grid Owner, the Single Buyer and the GSO.
The committee will be headed by the GSO.

The results from each compliance test shall be approved by the Test Approval
Committee within ten (10) business days of the last receipt of the final report.
The Test Approval Committee approval letter to become a condition precedent

prior to the commercial operation as per relevant agreement.

CC.8.5 Failure of Tests

CC.85.1

CC.8.5.2

The Users shall provide clarifications to the Test Approval Committee for each
failed tests clarifying the causes for such failure or non-compliance and the
remedial actions to be taken. The Users shall undertake any necessary
rectification of the plant equipment to be capable of meeting the requirements and
schedule a re-test. Test Approval Committee may consider to grant approval
based on prudent utility practice subject to User’s corrective action to be taken by

180 days and approval of Commission.

The Users shall give advance notification to the Test Approval Committee of the
proposed date of re-test, at least three (3) Business Days before the re-test. For
User’s tests, which may have a significant impact on the system, the GSO may

request the User to reschedule the date of the re-test.
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CC.8.5.3 The provisions of the relevant Agreements shall apply for failure of tests

thereunder.

CC.8.5.4 In cases the test for which there are no provisions in the relevant Agreements and
if a dispute arises relating to the failure, the Test Approval Committee and the

relevant parties shall seek to resolve the dispute by discussion.

CC.8.5.5 If the User concerned fails to pass the re-test and a dispute arises from that re-
test, either party may use the relevant Agreement dispute resolution procedure. If
there is no such provision in the relevant Agreement, then the Grid Code dispute
resolution procedure, contained in the General Conditions (GC), for a ruling in

relation to the dispute, shall be applied.

<End of the Connection Code Main Text>
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Connection Code Appendix 1 — Format, Principles and Basic Procedure to be used for
Preparation of Site Responsibility Schedules

CCA.1.1 Principles

CCA.1.1.1 At all Complexes the following Site Responsibility Schedules shall be drawn up
using the proforma attached or with variations that may be agreed between the
Grid Owner and Users. In the absence of Agreement, the proforma attached
will be used —

(@) Schedule of HV Apparatus.
(b) Schedule of Plant, LV/MV Apparatus, services and supplies.
(c) Schedule of telecommunications and measurements Apparatus.

(d) Other than at Generating Modules or Energy Storage Unit and Power
Station locations, the schedules referred to in (2) and (3) may be

combined.

CCA.1.1.2 Each Site’s Responsibility Schedule for a Connection Site shall be prepared by
the Grid Owner in consultation with other Users at least two (2) weeks prior to
the Completion Date under the relevant Agreement for that Connection Site
(which may form part of a Complex). Each User shall, in accordance with the
timing requirements of the relevant Agreement, provide information to the Grid

Owner to enable it to prepare the Site Responsibility Schedule.

CCA.1.13 Each Site’s Responsibility Schedule will be subdivided to take account of any

separate Connection Sites on that Complex.

CCA.1.1.4  Each Site Responsibility Schedule shall detail for each item of Plant and
Apparatus —

(a) Plant/Apparatus ownership;

(b) Site Manager (Controller);
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CCA.1.15

CCA.1l.16

CCA.1.1.7

CCA.1.18

CCA1.1.9

CCA.1.1.10

(c) Safety (applicable Safety Rules and Control Person or other responsible
person (Safety Coordinator), or such other person who is responsible for
safety);

(d) Operations (applicable Operational Procedures and Grid Operator); and
(e) Responsibility to undertake maintenance.

Each Connection Point shall be precisely shown.

In the case of Site Responsibility Schedules referred to in CCA.1.1.1(b) and (c),
with the exception of Protection Apparatus and Intertrip Apparatus operation, it
will be sufficient to indicate the responsible User or the Grid Owner. In the case
of the Site Responsibility Schedule referred to in CCA.1.1.1(a) for Protection
Apparatus and Interstrip Apparatus, the responsible management unit must be
shown in addition to the User or the Grid Owner, as the case may be.

The HV Apparatus Site Responsibility Schedule for each Connection Site must

include lines and cables emanating from the Connection Site.

Every page of each Site Responsibility Schedule shall bear the date of issue

and the issue number.

When a Site Responsibility Schedule is prepared it shall be sent by the Grid

Owner to the Users involved for confirmation of its accuracy.

The Site Responsibility Schedule shall then be signed on behalf of the Grid
Owner by the Area Manager responsible for the area in which the Complex is
situated and on behalf of each User involved by its Responsible Manager (see

CCA.1.2.4), as written confirmation of its accuracy.

Once signed, two copies will be distributed by the Grid Owner, not less than
two (2) weeks prior to its implementation date, to each User which is a party on
the Site Responsibility Schedule, accompanied by a note indicating the issue

number and the date of implementation.
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CCA.1.1.11 The Grid Owner and Users must make the Site Responsibility Schedules

readily available to its operational staff at the Complex.

CCA.1.2 Alterations to Existing Site Responsibility Schedules

CCA.1.2.1  Without prejudice to the provisions of CCA.1.2.4, when a User identified on a
Site Responsibility Schedule becomes aware that an alteration is necessary, it
must inform the Grid Owner immediately and in any event eight (8) weeks prior
to any change taking effect (or as soon as possible after becoming aware of it,
if less than eight (8) weeks remain when the User becomes aware of the
change).

CCA.1.2.2  Where the Grid Owner has been informed of a change by a User, or itself
proposes a change, it will prepare a revised Site Responsibility Schedule by
not less than six (6) weeks prior to the change taking effect (subject to it having
been informed or knowing of the change eight (8) weeks prior to that time) and
the procedure set out in CCA.1.1.8 shall be followed with regard to the revised
Site Responsibility Schedule.

CCA.1.2.3 The revised Site Responsibility Schedule shall then be signed in accordance
with the procedure set out in CCA.1.1.9 and distributed in accordance with the
procedure set out in CCA.1.1.10, accompanied by a note indicating where the
alteration(s) has/have been made, the new issue number and the date of

implementation.

CCA.1.2.4  When a User identified on a Site Responsibility Schedule, or the Grid Owner
becomes aware that an alteration to the Site Responsibility Schedule is urgently
necessary to reflect, for example, an emergency situation, the User shall notify
the Grid Owner, or the Grid Owner shall notify the User, as the case may be,

immediately and will discuss:

(@) what change is necessary to the Site Responsibility Schedule; and
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(b) whether the Site Responsibility Schedule is to be modified temporarily
or permanently before the distribution of the revised Site Responsibility
Schedule.

The Grid Owner will prepare a revised Site Responsibility Schedule as soon
as possible and in any event within seven (7) days of it being informed of or
knowing the necessary alteration. The Site Responsibility Schedule will be
confirmed by Users and signed on behalf of the Grid Owner and Users (by the
persons referred to in CCA.1.1.9) as soon as possible after it has been

prepared and sent to Users for confirmation.

CCA.1.3 Responsible Managers

CCA.13.1 Each User shall, prior to the Completion Date under each relevant Agreement,
supply to the Grid Owner a list of Managers who have been duly authorized to
sign Site Responsibility Schedules on behalf of the User ("Responsible
Manager") and the Grid Owner shall, prior to the Completion Date for each
relevant Agreement, supply to that User the name of the Area Manager
responsible for the area in which the Complex is situated and shall supply to
the other User any changes to such list six (6) weeks before the change takes
effect where the change is anticipated. Similarly, after the change, the Grid

Owner should also note where the change was not anticipated.
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