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ELECTRIC POWER SEC'I“OR REFORM'ACT C
(NO. 6 OF 2005)

‘THE GRID CODE FOR THE NIGERIAN ELECTRICITY
TRANSMISSION SYSTEM, 2009

(17¢h September; 2009] GommeREe:

ment.
In exercise of the powers conferred upon it by Section 96 of the Electric Power
Sector Reform Act, the Nigerian Electricity Regulatory Commission hereby makes'

the following Regulations otherwise known as the Grid Code, for the Nigerian:
Clectricity Transmission System :

PART 1 —GeNerAL Conbitions (GC)

StcTion 1 : BACKGROUND

#

.1.1. The Grid Code and guidelines shall be called the Grid Code for the

Title.
Electricity Industry of Nigeria (the “Codc”)

1.2.1. The Electric Pawer Sector Reform Act, 2005 (henceforth referred  New
o s the Act) gave legal backing to the unbundling of the Nigeria Power :\I:r"‘l';’l';"““'
Sector. The Act stipulates the functional unbundling of the Generation, * Nigerian
Transmission and Distribution Scctors. Elcctricity

’ Sector.
1.2.2. Pursuant to Sections 8, 65 and 66 of the-Act, a Transmission and

System Operating Company (TCN) shall he established and licence to perform
the functions of transmission and system operations of the High Voltage network
of the Nigerian electricity industry. tn addition, TCN shall be responsible for
oversecing market operations involving the trading of wholesale energy amongst
market Users.

1.3.1. The Grid Code contains the day-to-day operating procedures and  Vhe Grid
. .principles governing the development, maintenance and operation of an e,

effective, well co-ordinated and cconomic Transmission System for the
electricity sector in Nigeria.

1.3.2. The code is designed to @

(a) Facilitate an efficient production and supply of clectricity {or all Users
of the Transmission System and TCN itself, without any act of discrimination
between Users or class of Users. -

(b) Racilitare competition in the generation and sapply of electricity in
the country. :

\3'\ For complete understanding of the operation of the N‘\gér'm
Blectricity industry post-deregulution, this document Have to be read in
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Applicntion
of the Grid
Code.

" Role of the
TCN,

conjunction with the Market Rules, Distribution Code and other documen
relating to other operatjonal aspects of the industry.

1.4.1. The Grid Code shall apply to TCN and Users of the Transmissio
System. TCN shall be responsible for implementation of the Grid Code. A]
Users shall comply with the Grid Code and assist TCN in this regard, Users
must provide all the required information and reasonable rights of acces;,

servnce and facilities necessary for lmplementauon of the Grid Code. .

(er) 11 uny User has any diffleulty In complying with any of the provisions
of the Grid Code, the User shall immediately, without dclay, inform the
same to the Nigerian Electricity Regulatory Commission und TCN, and
shall remedy his non-compliance promptly.

(b) Consistent failure in compliance with the Grid Code may lead to
disconnection of the User’s plant, Equipment or Apparatus.

(¢) The operution of tho Grid Cocle shall be reviewed regulurly by (he
Grid Codc Review Panel in accordance with the provisions of the relevan
Sections of the Code ‘

[.5.1.TCN Shdll perform two dtttercnt group of functions in relationto
nctwork and system operation activities :

(«) As Transmission Service Provider (TSP) :

(i) admit Users in accordance with the Market Rules who satisfy (he
requirements for admission; ,

\

(ii) evaluate and accept grid connections ;
(#if) ensure proper metering at all Connection Points ;

(iv) obtain necessary information from Users of the ‘Transiission

Network to cnable it perform adequate planning opcmlmns and
development of the Transmission Network.

(b) As System Operator :

(¢) disputch Generating Units in accordance with this Code at lcas
cost, on the basis of Nominations by Generators ;

(if) procure Ancillary Services and recover the costs of procurit
Ancillury Services ;

(ifi) handle Power System emergencics and rcslnrc thc Power Systen
(iv) perform Demand forecasting ;
(v) co-ordinate Generation and Transmission Qutages ;

(vi) supervise compliunce with, und enforee, the Grid Code ynd Mk
Rules.
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(vii) test and monitor of Users equipment to ensure their compliance
with the Grid Code. . ”

(viii) report of scheduled and planned actions, and unexpected
occurrences such as faults to network Users and the Regulator.

(ix) procedures for conducting system tests pertaining to the network.
SecTION 2 : ORGANISATION AND OBJECTIVES
2.1.1. The objective of these General Conditions are,

(a) To establish the conditions applicable to all the Grid Code and, to the
extent possible, ensure that the various parts and sections of the Grid Code
work together for the benefit of the TSP, System Operator and all Users,
and apply consistently to all Users ;

+ Objective.

(b) To provide the principles and procedurcs for the development and
application of the Grid Codec.

(c) To establish requirements (or monitoring, testing and investigation on
whether Users arc operating within their design, operating and connection
requircments, as specified in this Code, Grid Connection Agreecments,

Ancillary Scrvices Agreciments or any other relevant Agreements betwceen
Users and the TCN.

2.2.1. The Grid Code contains procedures for the management of day- Unforescen
lo-day technical situations on the Transmission Network, laking into accounta  Cirumstances.

wide range of operational conditions likely to be encountered under both normal
"nd abnormal conditions. '

2.2.2. The Grid Codc cannot predict and address all the possible operating
conditions. Users must therefore understand and accept that the TCN, in
such unforeseen circumstances, may be required to act decisively to discharge -

iis obligations under its License condition(s), within the following general
principles and priorities.

(a) As first priority, preserve or restore the integrity of the Transmission

System, including the avoidance of breakdown, separation or collapse (total
or parllal)

(b) Compliance by the System Operator wnth the Electric Power Sector
Reform Act, conditions in its System Operator Licence, and the Grid Code.

(c) Preserve the safety of equipment, to prevent damage to Plant and/or
Apparatus, and public safety to prevent personal injury.

~ Users shall provide such reasonable co-operation and assistance as TCN
Mmay require in such circumstances.
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Enforccment.

'2.2.3. In casc of an unforesecn circumstance that can not be resolved
with the general principles defined in the previous condition, the Sysiem
Opcrator shall act according to the following :

(a) The application of a policy aimed at the equitable sharing amongsl
Users of any temporary restriction that might be necessary in exceptional
. circumstances, and '

(b) The application of Prudent Industry Practice.

* 2.2.4.If circumstances not cnvisaged by the pr0\'/is'i0n's of the Grid Code

“should arisc, the System Operator shal, to the extent reasonably practicable

in the circumstances, consult promptly and in good faith with the Pancl or all
affected Users in an cffort to reach agreement as to what should be done. If
agreement between the System Operator and the Panel or affected Users
cannot be reached in the time available, the System-Operator shall determine
what shall be done in accordance 1o this Grid Code.

2.2.5. The System Operator shall promptly refer any unforescen
circumstance identified, together with the determinations and interpretations
made, to the Grid Code Review Pancl for consideration.

2.2.6. Liach User shall comply with all instructions given (o it by the
System Operator following a determination for an unforescen circumstance
or a difference in interpretation, provided that such instructions are consistent
with the technical, characicristics of the User's System and the principles
cstablished in the Grid Code, and do not endanger the safety of its equipment
or staff,

2.2.7. Uscrs should note that the provisions of the Grid Code may be
suspended in whole or in part during a Sccurity Period as more particularly
provided for in the Fuel Security Code, or in accordance with a Civil Emergency
Direction issucd under a Civil Emergency directive by appropriate authorily.

2.3.1. The Electric Power Sector Reforim Act of 2005 assigns to the
Nigeria Electricity Regulatory Commission (NERC) the authority to establish
the appropriate technical codes and manuals that may be required for the
safe, reliable and cfficicnt opcration of the system. Within such powers, the
NERC has the authority to establish the initial Grid Code and to approve
amendments from time-to-time, as reviewed by the TCN and affected Users.

2.3.2. The provisions of this Code shall be enforced by the Sysiem

* Operator in accordance with the Rule 46 of the Market Rules, guidelines from

(he Nigerian Electricity Regulatory Commission, Grid Connection Agreement
and relevant industry Rules and Regulation.



24.1. Capitalised words and expressions used in lhis.C(.);d'o;, unless the

context othcrwise requires, shall have the meaning assigned, to them in
Appendix 1.

2.5.1. In this Code, unless the context otherwise requires :

(¢) a reference 1o a particular Scction, subscction, or Appendix is to a
section or subscction of, or Appendix to, this Code ;

(h) arcference in a particular Condition or Appendix toa pdragrdph isto
a paragraph of that section or Appendix ;

(c) the table of contents and Scction and subsection hcédirfgs are for
convenience only and shall be ignored in conslming this Code ;

() references to the masculine include the fcminine and referenccs in
the singular include rciercnces in the plural ;

(¢) “N” means Naira ; : e

(N the word “include” shall be construcd without limitation :

(g) a reference to a “person” includes any individual, partnerstip, firm,
company, corpomlion (statutory or othcrwisc), joint venture, trust, assouidion,
organisation or other entity, in cach case whcthcr or not hang separate
legal personality ;

(h) a reference to applicable law shall be construed, at the pamcular

lime, as including a reference to any modification, extension, re- -enactment
or replacement thercof then in force ;

(N aderivative term of any defined or interpreted term or expression shall be
construed in accordance with the relevant definition or interpretation ;

() a reference to another agreement or any decd or other instrument
shall be construed as a reference to that other agreement, deed or other

instrument, as the same may have been, or may from time-to-time be,
modificd ; and

(k) “In writing” mcans typcwriting, printing, lithography, clectronic mail,
facsimile and other modces of reproducing words in a legible and non-transitory
form,

2.6.1. If a User finds that it is, or will be, unable to comply with any
provision of this Code, then the User shall, without delay, report such non-
compliance to the System Operator and the Nigerian Electricity Regulatory
Commission (NERC) and shall make such reasonable cfforts as are required
loremedy such non-compliance as soon as is reasonably practicable.

2.6.2. When the non compliance described in the previous Condition
arises upon the issuance of this Grid Code, or a revision to this Grid Code
tlating to Equipment already connccted to the Transmission System or

B 1481

Dcfinitions.

Inictpretation

Dcrogations.
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Equipment approved to be connccted to the Transmission System where the
User has commenced the procurcment or works prior to the issuance of this
Grid Code or the revision to this Grid Code, and the User believes cither that
it would be unreasonable (including on the grounds of cost and technical

- considerations) to remedy such non-compliance or that it should be granted an

extended period to remedy such non-compliance, the User shall promptly submit
to the System Opcrator a request for derogation from such provision in
accordince with this Section. The burden of proof shall rest with the Userto
show good rcason why it cannot comply.

- 203 TCN finds that it is, or will be, unable to comply with any provision
of this Grid Code, then it shall, without delay, report such non-complianee to
the NERC and shall make such reasonable efforts as arc required to remely
such non-compliance as soon as is reasonably practicable,

2.6.4. When the non compliance described in scction 2.6.3 arises upon
the issuunce of this Grid Code, or u revision to this Grid Code relating o
Equipment alrcady connected to the Transmission System or Equipment
approved to be connected to the Transmission System where TCN his
commenced the procurement or works prior (o the issuancc ol this Grid Code
or'the revision to this Grid Code, and TCN belicves cither that it would be
unreasonable (including on the grounds of cost and technical considerations)
to remedy such non-compliance or that it should be granted an extended period
to remedy such non-compliance, TCN shall promptly submit to the NERCa
request for derogation from such provision in uccordance with this Section,
The burden of proof shall rest with TCN, to show good reason why ir cannol
comply. - R

2.6.5. A request for derogation from any provision of this Grid Code
shall contain ;

(a) the detail of the Equipment and Connection Point in respect of which
derogation Is sought and if relevant, the nature and extent of non-compliance;

(b) the provision of (his Grid Code with which the TCN or User that
requests the derogation is, or will be, unable to comply ;

(c) the reason for the non-compliance ; and

(d) the remedial actions and the date by which compliance could ¥
achieved (if remedy of the non-compliance is possiblc). _

2.6.6. Every six months, the System Operator shall report to the NERC:

(a) the list of dcrogations requested during the past six (6) months
including requests by the TCN, and the status of each request ;

() the list of approved derogations during the past six (6) months indlicating
type of dcrogation and party ; and
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(c) for each approved derogation, the progress of remedial actions in
achieving compliance.

2.0.7. On receipt of any request for derogation, the System Operator or
the NERC, as applicable, shall promptly consider such a request provided that
the System Operator or the NERC considers that the grounds for the derogation
are reasonable. In its consideration of a derogation request, the System
Operator or the NERC, as applicable, may contact the User or System
Operator, to obtain clarifications of thc request or rcquest additional information
orto discuss changes to the request, and review possible remedial actions to
achieve compliance as soon as rcasonably practicable.

2.6.8. The System Operator shall :

(a) keep aregister of all derogations which have been granted, identifying
the name of the User in respect of whom the derogation has been granted,

the retevant provision of this Grid Code and the period of the derogation ;
and

(h) on request from the NERC or any User, provide a copy of such
register of derogations. -

2.6.9. The NERC shall keep a register of all derogations that have been
granted to the TCN, identifying the relevant provision of this Grid Code and
the period of the derogation.

2,6.10. The NERC may initiate on its own initiative or at the request of
he System Operator, or in vicw of a User complaint, a review of any existing
derogations, and any derogations under consideration where a relevant and
material change in circumstance has occurred.

2.7.1. In the ecvent ol any inconsistency between this Grid Code and the
Electric Power Sector Reform Act, or the license of a the TSP or the System
Operator or a Licensec that is a User, the ESPR Act 2005 shall prevail to the

xtent of such inconsistency.

2.7.2. Nothing in this Grid Code is intended to or shall derogate from a
Licensce any license obligation.

2.1.3. 1f any provision of this Grid Code should be found to be unlawful
or wholly or partially invalid for any rcason, the validity of all remaining

 Provisions of this Grid Code shall not be affected.

~ 274.1f partof a provision of this Grid Code is found to be unlawful or
lvalid but the rest of such provision would remain valid if part of the wording

were deleted, the provision shall apply with such minimum modification as
Way be : :

B 1483
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(a) necessary to make it valid and cffective ; and

(b) mos('closcly achieves the result of the original wording but without’
affecting the meaning or validity of any other provision of this Grid Code,

o ~ 2.7.5. Inthe cvent of any conflict between the provisions of this Grid

Code and any contract, agrcement or arrangement between TCN and a User, -

~ the provisions of this Grid Code shall prcvail unless this Grid Code cxpressly

provides otherwisc, provided that in the casc of Connection Agreements with

Uscrs signed prior to the approval of this Grid Code, the conditions in such
agreement shall prevail unless. |

(a) the parties agree an amendments : or
(h) the User registers a pon-compliance situation that negatively affects
the sceurity of the Transmission System, in which case the User must
aceepl the neeessary amendments 1o ensure full compliance with this Grid
Code, except for any derogation.,
Datn wnd. 2.8.1. For the purposes of this Code, “Business Day™ means a day other
Notices, ;
thim: :
(a) a Saturday or a Sunday ; or
(b) a public holiday in Nigeria ;

2.8.2. References to times of the day in thesc Rules arc to official time
in Nigeria.

2.8.3. Any notice required to be given by this Grid Code shall be decmed
to have been given or received : :

(d) il sent by hand, at the time of delivery

(h) if sent by post, from and to any address within Nigeria. {four (4)
Busincss Days| after posting unicss otherwise proven ; or

(¢) if sent by facsimile, subject to confirmation of uninterrupted
transmission report, or by e-mail, [one hour] after being sent, provided thal
any transmission scnt after [ 17:00 hours] on any day shall be decmed (o
have been received at [08:00 hours] on the following Business Day unless

the contrary is shown to be the case, .

~.
Effectiveness, 2.9.1. The provisions of this Code shall come into effect upon fhe
satisfaction or fulfilment of the events and matters sct out or refereed to i
Appendix 2 (the “Conditions Precedent™), as declared by the Commission.

SECHON 3 : Review ProcEss AN Cobid DISPUTES

Review Pancl. 3.1, A Grid Code Review Panel (GCRP) shall be formed pursuant 10
Rule 42 of the Market Rules. ‘This Panel will be in-charge of this Grid ( wle
review and amendment.
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3.2.1. This Code may be amended in accordance with the provisions of = Amendments
Rule 45 of the Market Rules. to Grid Code.

3.3.1.Any Dispute relating to, arising out or in connection with this Code  Disputes on
: the Grid
between : -
(a) a User and the TSP ;

(b) a User and the System Operator ;

“ (c) a person who applics to be a User and the TSP ; and
" (d) between Users,
shall be resolved in accordance with the provxsnons contamcd in Rule 43 of the

Market Rules.
SECTION 4 : MONITORING, TESTING AND INVESTIGATIONS

4.1.1. The System Operator or the TSP, as correspond, will need to  General.
arry out certain monitoring, testing and investigation in respect of the
performance anc characteristics of Generation and Load plant in order to
discharge its responsibilities in respect of the safe, sccure and cconomic
operation of the Transmission System and in respect of Generation Dispatch.

4.1.2. In order to achieve the primary objectives, procedures need to be
esiablished for the monitoring, testing and investigation for each of the following :

() Whether centrally Dispatched Generating Units comply with Dlspatch
! Instructions ;

. (b) Whether Generators are in compliance with registered Availability,
Ancillary Services capabilities, operating characteristics and any other data
.. required 1o be registered by those Generators ;

(c) Whether power quality of Users conforms to the standards and limits
agreed upon betwecn the affected parties, with respect to the minimum
and maxemuin fault levels, harmonic current injected limits, harmonic voltage
contributions, short-term and long-term voltage Flicker, voltage unbalance,
the number and the duration and scverity of voltage depressions ; and

(d) Whether Users are in compliance with protection requirements and
protection settings, Grid Connection Agreements, Ancillary Services
Agrcements and other relevant support agreements between Users and
the System Operator or the TSP, as correspond.

4.2.1. Time.—Monitoring may be carricd out at any time by thc Systcm  Monitosing.
} OPcrator or TSP, as correspond, and may result, without the application of
further testing, in the evaluation by the System Operator or TSP of User/

diticipant non- compliance.
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Testing,

[ Ll

4.2.2, Period.—Monitoring may be continuous for a specificd or
unspecificd period and shall be carried out by monitoring, data recording g
analysis. It shall not require advance notice from the System Operator or TSP
to Users.

4,2.3. Recording and Analysis System.—Where a data recording and
analysis system is used, the System Operator shall inform the Participant that
any instrument is being used and, on request from the Participant, shall make
available to the Participant information in respect of the data recording and
analysis systenm.

4.2.4, Disputes.—Disputes shall be handled according to Rules and,l

“Regulations of the GCRP.

4.2.5, Performance Parameters.—Performance parameters shill be
defined pecording 1o Rule 46,1 of the Murku Rules.

4.2.0, Mnnlmrmg Systems and I’rocedurc.s'.—-'l'hc systems und
procedures shall be Taid out as defined in the Market Rules,

4.3.1. Svstem Operator's or T'SP’s right to Testing.—System
Operator's or TSP's may, from time-to-time, carry out tests to verify thata
Participant is complying with its connection conditions and registered operiting
churneteristivs in the Registered nformation, '

i

The System Qperator may ¢

(a) Induce controlled Power System Frequency of voltage conditions or
varlations for the purpose of determining that the Generating Unit's response
is in accordance with its registered Availability, Ancillary Service capabilitics
and opcrating characlteristics, and

(b) Having given three (3) business days notice, or less where agreed,
send a represcntative to the Participant’s site to verify by testing in
accordance with the test procedures specified, that the Participant is in
compliance with its registered values.

4.3.2. Dispatch Instruction.—Tests shall be carried out to a Dispatch
Instruction from the System Operator. A test may require the Participant (0
carry out specific actions in responsc to a Dispatch Instruction.

4.3.3. Site Attendance.— A System Opcerator or TSP representative

-shall be allowed at Participant sites in order to carry out tests in accordanee

with agreed or generic testing procedures,

4,3.4. Resulty.~The results of a test may be derived from the monitoring
of performance during the test.
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‘ 4.3.5. Sub-contracting of Testing Work.—If the System Operator or
TSP sub-contracts testing work on a Participant’s site, then the Participant

“and the System Operator or TSP shall be in agreement on the selection of a
suitable sub-contractor. -

~ 43.6. Confidentiality.—Confidentiality according to apblicable Market
Rules shall be adhered to.

4.4.1. Reler to applicable (Rules 44.2 in the) Market Rules for details on  nvestiganons.

investigations.
4.5.1. Refer to applicable industry rules and regulation (e.g. Rule 44 in E;’““"*““"“‘
the Market Rules) for issues surrounding enforcement of these Conditions.  monitoring.

Testing and
Investigation.

\ [Note : This provision could be left to the Grid Connection Agreement.)
I

{

?

I :

l PArT—PLANNING Copt: (PC)

1. StcTioN : Purrost: AND Scork
I.1.1. The objectives of this Planning Code are : Objectives.

(«) To provide the guidelines and address the requirements for the System
Operator to perform long-term expansion planning of the Nigerian
Transmission System.

_ (b) To specify the conditions and guidclines for the Users to provide
information to the TSP or the System Operator in order that planning and
development of the Nigerian Transmission Network can be undertaken in
iccordance with relevant Licence Standards. '
(¢) To Specify Licence Standards which will be used in the planning and
development of the Nigcria Transmission Network.
(d) To specify the information required by the System Operator from
Users in respect of capability of gas-fired generating units to run using
alternative fuels and mothballed Generating plants.

(¢) To promote interaction between TSP and Uscers in respect of any
proposed development on the network or Users system that might impact
on the performance of the Nigeria Transmission Network or intcrconnection
o the network.

1.2.1, The ‘Transmission System cxpansion planning will cater for the  Purpose.
nncction of new Load/Genceration to the Transmission System. It will ensure
that e impact of these connections can be handled by the existing Transmission
Ystem or, if not, it will identify the need for the required expansion. The
‘ p'f"lning and development of the Transmission System shall be in accordance

N

i
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with the Trammlssmn Plannmg Criteria and relevant standards applicable in
Nigeria.

1.2.2. Reesons for development: The development of the Transmission
System, involving its reinforcement or extension, will occur for a number of
reasons including, but not limited to :

(a) A development on a User’s System (c.g. Distribution Company)
already connecicd to the Transmission System ;

(b) The in* mduction of a new substation or the modification of an existing
substation between a User’s System and the Transmission System

(¢) Changing requirements for electricity transmission facilitics due!
chimges in factors such as Demand, Generation, technology Reliability
reyuirements, and/or environmental requircments ; and

(d) A combination of more than onc ol the above-mentioned developments.

1.2.3. Work involved : The reinforcement or extension of the Transmission
System may involve works :

(@) At a new or cxisting substation where the User’s Plant and/or
Apparatus is connccted Lo the Transmission System ;

() On new or existing Transmission lines or other lacilitics which jom
that substation to the remainder ol the Trummis's'ion System ; and

(¢) On new or existing Transmission lines or olhu facilitics at or between
points remote from that wbslalmn

2.4, Timing.—The time required for the plannirg and development of
the Transmission System will depend on the type and extent of the necessary
reinforcement and/or extension work. The time required for obtaining planning
permission and servitudes, including any associated hearings, and the degree
of complexity in undertaking the new work while maintaining satisfactory
security and Quality of Supply on the existing Transmission System.

Scope. 1.3.1. The Planning Code apply to the System Operator, TSP and o
Users of the Transmission System which in this Part of the Code are :

(a) Power Stations ;

(b) Distributors ;,

(¢) Interconnected Parties _

(d) Customers connected to the Transmission System,

StctioN 2 ¢ Loap ForECAsT

Objectivo. 2.1.1. The objective of this section is to specify the Generation and

Demand Forecasts the System Operator has to generate for both short ©
medium term planning and expansion purposcs. :



2.2.1. Timing and publication: System Operator shall create a new long
erm (15 years) Demand Forecast for the Transmission Network, at least
once every 3 years. ¢

This long term Demand Forecast ,shall be updated yearly, and shall form

part of the report on long term expansion planning to be supplied to the
Commissian pursuant to subscction 3.2.7.

2.2.2. Demand Forecasts. fuctors.—The Systen: Operator shall take
the following factors into account when conducting long term Demand

 Forecasting : '

(«) Historical Demand data ;

(b) Current and anticipated future land use
(¢) Population and demographic forecasts &
(¢/) Economic growth rates § and

(¢) Other information supplicd by scrs.

2.2.3. Demand Forecast methodology: Systetn Operator shall use a
geographical based Demand Forecast methadalogy based on the factors in
subsection 2.2.2 to produce unbiased forecasts of the Transmission Network
Demand into the future.

The methodology shall allow System Operator to perform sensitivity
analysis to determine an optimistic, realistic or pessimistic long term Demand
Forccast.

- SECTION 3 ¢ EXPANSION PLANNING

3.1 Transmission Planning Criteria: The System Operator, in
consultation with the TSP shall develop comprehensive Transmission Planning
Criteria to guide the expansion planning of the Transmission System. The
Transmission Planning Criteria shall be approved by the Commission.

3.1.2.The System Operator shall apply the Transmission Planning Criteria
acl relevant standards in the planning and development of the Transmission
Systen.

320 Long lerm Demand Forecast.—1he System Operator shall use
the Tong term (10 years) Pemand Forecast for the Transmission System,
Pursuant to section 2.2, as input for long term expansion planning.

3.2.2. Refurbishment.—The System Operator shall perform
lurbishment audits on the existing Transmission System in order to determine
(he remaining usclul life of the Transmission System components,
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The System Operator shall generate a refurbishment plan to replace
ageing and damaged Equipment.

3.2.3. Analyse Current Network.—The System Operator shall analyse
and document the current Transmission System adequacy in accordance with

Scction 14.5.

3.2.4. Expansion alternatives.—The System Operator in collaboration
with the TSP shall hold workshops with stakeholders to determine possible
alternatives to address the combination of the following Inputs !

(«) Long Term Demand Forecast ;
(b) Refurbishiment needs ; and

(c) Current Transmission System performance.

2.2.5. Analyse Alternatives,—The System Opcrator in collaboration
with the TSP shall evaluate the alternatives detcrmined pursuant Lo subsection
3.2.4 for at least five, ten, and fifteen years into the future. At least the following
analysis shall be performed :

((lj Load flow anulysis ]
(b) Fault level calculations ;
- (e) Stability studies ;
(d) Relinbility studices ; and
~ (e) Financial analysis.
3.2.6. Based in the analysis performed pursuant suvswedon 3.2.5 the

System Operator shall develop a financially feasible least cost expansion plan
that meets the approved planning standards.

- 3.2.7. Long-term Expansion Plan Report.—The System Operator shull
document the long-term ten year expansion plan in a report every year. This
report shall include at least the following sections :

(a) Long-term Demand Forecast ;

(b) Long-term Generation Adequacy Forecast ;
(c) Long-term Transmission Network Adequacy Forecast ;

(d) Long-term zonal Supply and Demand Margin ; ;

(e) Long-term Statutory outage plan for transmission infrﬁlslructurc ¥
(f) Long-term Refurbishment plan ; i

(¢) Alternatives (Identification and Analysis) ; '
(k) Capital program ; and '

() Financial motivation.



The Commission shall circulate this report to all Users for comments.
The Commission will approve the long-term expansion plan once it is satisfied
that the System Opcrator has taken all relevant comments ino account.

3.2.8. The TSP shall be committed to implement the projects listed in the
© long-term expansion plan (and only these projects) after the Commission has
approved the report.

3.3.1. User’s Data.— The System Operator shall require Users to
provide data and information (as detailed in Appendices 6 and 7) on a regular
basis, in order for the System Operator to undertake the planning and
development of the Transmission System in accordance with international
stndards. Information received for this purpose :hall be treated as
Transmission System planning data.

3.3.2. Additional Data.— The Systen Operator or the TSP shall require

- additional data or information from a User when the Systera Operator considers

itnecessary. ‘The User shall submit the information to tic System Operator

without delay. Such information may be requiresi so that the System Operator
ciln

(@) Plan and develop the Transmission System in accordance with the
relevant standards ;

(b) Monitor Power System performance and project Power System
‘performance ;
(c) Fulfil its statutory or regulatory obligations. .

3.3.3. Plant Modification.—In planning for the development of the
Transmission System, the System Operator or the TSP may require an individual
User, or group of Users, to modily or install new plant or apparatus, where the
System Operator can reasonably show that it is prudent or necessary to do so.
Ifthe work is to be a significant benefit to the User(s), the expenses shall be
borne by the User(s) otherwise by the TSP.

3.3.4. Objection.—The User(s) may object on grounds that to modify
orinstall new plant or apparatus as required, in accordance with Good Utility
Practice, would be technically or financially infeasible. This may include. but
shall not be limited to, forexample, the installation of Power System Stabiliscrs.

3.3.5. Closing Down.—The User(s) shall give the System Operator at
least 24 calendar months notice if the User(s) plans to close down, retire or
Withdraw from service any ol its Generating Unit(s), Equipment or Apparatus.
also applies it User(s) ceases to maintain and keep available any Generating
Units with registered capacity greater than 10 MW for dispatching.
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Information
Required.

SECTION 4 : DATA REQUIREMENTS FOR LONG TERM PLANNING

4.1.1. In order to develop the Long Term Expansion Plan, the System
Operator shall use the guidelines and data requirements indicated in Appendices
5, 6.7 to specify the technical, design criteria and procedures to be applied in
the planning and development of the Nigeria Transmission Network. This
information shall be taken into account by Users, when the planning and develop
their own plant and equipment connected to the network.,

4.1.2, For Network Planning, User information requircd as stipuluedin
Appendices 5, 6, 7 Includes data on ;

(a) Standard Planning Data ;
(b) Detail-Planning Data ;

(¢) Network Planning Data (Forccast and chlstercd) :
(d) Connection Planning Data.

4.1.3. Standard Planning Data.—-This is the data a User whether
connected directly or secking such connection to the Transmission Network
shall provide the TSP of its Plant or Equipment at the connection site, which
may have impact on the performance of the Nigerian Electricity Network. In
addition each Generator in Embedded Power station greater than 1LOMW -
connected to the Distribution Network shall provide the TSP with faultinfeed
data as specificd in this Code.

User shall provide the TSP a Single Line Diagram, depicting both its

- existing and proposed arrangement(s) of load current carrying equipmeil
relating to both existing and proposed connection points that can impact onthe

Network performance.

4.1.4. Detailed Planning Data.—These are additional detail data where
it may apply of the Users plant and cquipment required by the TSP to conduct
further studies if the Users plant and equipment might have serious impacton

~ the Transmission Network or existing Users already connected to the Network

before allowing the User to connect to the Network. These data must be
provided within 30 business days after request.

4.1.5. Network Planning Data,—The data required in this category s
in Appendix 7.

4.1.6. Connection Planning Data.—The Grid Code requires that o
the time the TSP signs a Grid Connection and Construction Agreements will
the User, estimated values assumed in the Standard Planning Data for planning
purposes are confirmed or where practicable replaced by validated actud!
values. This data is then termed Connection Planning Data, Connected Planning
Duta is divided into : '



)

(a) Forecast Data.—items in the Standard Planning and Detailed
Planning Data that will always be forecast data.

(b) Registered Data.—itcms in the Standard Planning and Detailed

Planning Data which upon connection to the network become fixed (subject
to any subsequent changes)

Connection Plarining Data and other relevant Data held by the TSP when a

new upplication is made shall form the backgtound against which such
wpplication shall be considered and against which planning for the entire network
vill be based. With the exception of other data, Users Registered Data shall
be treated as non confidential.

4.2.1. User’s System Layout.—Users connected or seeking connection
o the Transmission Network shall provide Single Line Diagram, depicting
both its existing and proposed arrangement(s) of load current carrying
Equipment relating to both existing and proposed Connection Points. The Single
Line diagram to be supplied is in addition to the Opcration diagram.

. The Single Line Diagram must include all parts of the User System
operating at Transmission and sub Transmission Voltages at the Connection
Ste.Such diagram must include all parts of the User’s sub-Transmission System
oxrating at voltages greater than 20KV which under cither intact Network
orPlazned Outage condlitions :

(«) normally interconnects separate Connection Points, or busbars at a
Concection Point which normally run in separate sections ; or

© (b connects Embedded Power Stations connected to the User's Sub-
rns nission System 1o a Connection Point,

‘TiSingle Line Diagram should also contain additional details of the User's

Siranzmission System not already included above and also details of the
Wik power transformers connecting the User's Subtransmission System to

Iower voltage, plus points at which dunand Data and fault infeed data arc
Upphed, .

42.2. The Single Line Diagram shall include.~Electrical circuitry
fio. overhend lines, idontifying which clrcuits are on the same towers,
Werground cables, power (ransformers, reactive compensation equipment
"dsimilar equipment ; and

(a) Substation names (in full or abbreviated form) with Operating
Voltages

(b) Circuit breakers.
(c) Phasing arrangements.
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For each circuit shown on the Single Line Diagram, each User shall provide
the following details relating to that part of its Users System :
Circuit Parameters : '
* Rated voltage (KV).
* Operating voltage (KV).
* Positive phase sequence reactance.
* Positive phase sequence resistance.
*Positive phase sequence susceptunce.
* Zero phase sequence reactance (both self and mutual).
% Zero phasc scquence resistance (both self and mutual).

¥ Zero phasc scquence susceptance (both sclf and mutual),

For each transformer shown in the Single linc diagram, User shall providethe
following :

* Rated MVA.

*'Voltugc Ratio,

* Winding urrangement,

* Posilive sequence reactance (max, min, nominal tap).
* Positive sequence resistance (max, min, nominal tap).
* Zero sequence reactance.

In addition for all interconnccting bulk transformers between the User's
Transmission Voltage System and the User's Subtransmission Systen, (he
User shall supply the following :

* Tap changer range.
* Tap changer step size.
* Tap changer type : on load or off circuit.
* Earthing method: dircct, resistance or reactance.
" lmp_edancc (if not dircetly carthed). |
User shall supply the following about the User’s cquipment instaticd at
Transmission Site : :
* Switchgear : For all circuit breakers :
* Rated voltage (KV).
* Operating voltuge (KV).
* Rated 3-phase rms short-circuit breaking current (kA).
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* Rated 1-phase rms short-circuit breaking current (kA).

* Rated 3-phase peak short-circuit making current (kA).
*Rated 1-phase peak short-circuit making current (kA).
* Rated rms continuous current (A).

*DC time constant applied at testing of asymmetrical breaking abilities
(rms).

¥ Substation Infrastructure .

(This includes but not limited to switch dis-connectors, dis-connectors,
current transformers, line traps, busbars, through bushings etc).

* Rated 3-phasc rms short-circuit withstand current (kA).

* Rated |-phase rms short-circuit withstand current (kA).

* Rated 3-phase peak short-circuit withstand current (kA).

* Rated !-phase peak short-circuit withstand current (kA).

* Rated rms continuous current (A).

* Lumped System Susceptance :

Forall parts of the User’s Subtransmission System which are not included
inthe Single Linc Diagram, cach User shall provide the equivalent lumped
shunt sns¢eptance at nominal Frequency. This should include shunt reactors
connected to cables which are not normally in or out of service independent
of the cable (i.e. they are regarded as part of the cable), but not including
independlently switched reactive compensation equipment connected to the

“User's System, or any susceptance of the User’s system inherent in the
Deinand (Reactive Power) data specificd under this Code.

* Reactive Compensation Equipment :

Forall independently switched reactive compensation equipment including
that shown in the Single Line Diagram, not operated by TCN and connected
lo the User's System at 33KV and above, the following information is
required : '

*Type of cquipment (fixed or variable).

* Capacitive und/or inductive rating or its operating range in MVAr.

* Details of any automatic control logic to cnable operating
characteristics to be determined.

* The point of connection to the User’s System in terms of electrical
location and network voltage.
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4.2.3. Short Circuit Contribution to the TSP Transmission Network

(a) General.—To allow the TSP and System Operator to calculate

fault currents, each User’s is required to provide data, calculated in
accordance with best international practice as set out in this Code.
The data should be provided from the User’s System with all Gencrating
Units Synchronised to that User's System, The User must ensure that the
pre-fault network conditions reflect a credible System operaling
arrangement.

The list of data items required, in whole or part under the following
provisions is sct out in 4.2.4. The fault currents in sub-paragraphs () und
(h) of the data list in 4.2.4 should be bascd on a.c. load flow that takes into
account any pre-fault current flow across the point of conncction beiny
considered.

Where prospective short-circuit currents on equipment owned, operated

“ or managed by the TSP are close to the equipment rating, and in TSP or

System Opcrator rcasonable opinion more accurate calculations of the
prospective short circuit currents are required, then the TSP may requesl
additional short circuit data.

(b) Data from Directly Connected Customers.—Directly Connecled
Customers at each node on the Single Linc Diagram provided to the TSP
shall provide motor loads and/or Embedded Small Power Stations and other
installations ol dircct current converters which do not form a DC converter
Station assuming a fault at that location, as follows :—

The data items listed under the following parts of 4.2.4,
(a) (D), (D), (D), (iv), (v) and (vi).

And the data items shall be provided in accordance to detailed provisions

of 4.2.4. (¢) = (f).

(¢c) Data from User's Generating Unit in a Power Station.—For
User's each Generating Unit in a power Station, with one or more associated.
Unit Transformer(s), the User is required to provide values for the
contribution of the Power Station Auxiliaries (including Auxiliary Gas Turbine
or Auxiliary Diescl Enginces) to the fault current flowing through the Unit
Transformer(s). The data items listed under the following parts of subscction
4.2.4. (a) should be provided : '

(), (if) and (v).

(iii) if the associated Gencrating Unit step-up transformer can supply
zero phasc scquence current from the Generating Unit side to the
Transmission Network.,



(iv) if the valuc is not 1.0 p.u.

The data item shall be provided in accordance with the provisions of
subscction 4.2.4 (¢)-(f).

Auxiliary motor short circuit contribution and any Auxiliary Gas Turbine
Unit contribution through the Unit Transformers must be represented as a
combined short circuit current contribution at the Generating Unit’s terminals,
assuming a fault at that location.

Ilthe User’s Power Station has separate Station Transformers, data should
be provided for the fault current contribution from cach transformer at its
high voltage terminals, assuming a fault at that location as follows :

The data items listed under the following parts of 4.2.4.

(a) (i) to (vi).

And the data items shall be provided in accordance with the detailed

provisions of 4.2.4. (b)-(f)

Data for the fault infeeds through both Unit and Station Transformers
shall be provided for the normal running arrangement when the maximum
number of Generating Units are Synchronised to the Network. Where
(here is an alternative running arrangement which can give higher fault
infeed through the Station Transformers, then a separate data submission
representing this condition shall be made,

No account should be taken of the interconnection between the Station
and Unit Board, unless the normal operating arrangement within the Power
Station is to have the Station and Unit Boards interconnected within the
Power Stations.

Auxillary motor short circuit current contribution through the Station
Transformers must be represented as a combined short circuit contribution
through the Station Transformers.

4.2.4. Dara Items :

(a) Below is the list of data utilised in this part of the Planning Code. It
also contains rules on the data which gencrally apply = —
() Root mean square of the symmetrical three-phase short circuit
current infeed at the instant of fault (117).

(if) Root mean squarc of the symmetrical three-phase short circuit
current afler the subtransient fault current contribution has substantially
decayed (117).

(iii) The zero sequence source resistance and reactance values of
the User’s Equipment as scen from node on the Single Line diagram
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provided under 4.2.1 (or Station Transforimer high voltage terminals or
Generating Unit terminals as appropriate) consistent with the infeed
describe in 4.2.1.

(iv) Root mean square of the pre-fault voltage at which the maximum
fault currents were calculated ;

(v) The positive sequence X/R ratio at the instant of fault;

(vi) The negative sequence resistance and reactance values of the
User's Generaling unit seen from node on the Single Linc diagram
provided under 4.2.1 (or Station Transformer high voltage terminals, or
Generating Unit terminals if appropriate) if substantially different from
the values of positive sequence resistance and reactance which would
be derived {rom the data provided above.

(b) In considering this data, unless the User notifies TCN accordingly at
the time of data submission, TCN will assume that the time constant of
decay of the subtransient fault current corresponding to the change from
[ 1o T (1) is not significantly different from 40ms. The User must
inform TCN if the assumption is not correct in relation to an item of data,

(c) The value for X/R ratio must reflcct the rate of decay of the dc.
component that may be present in the fault current and hence that of the
sources of the initial fault current. All shunt elements and loads must
therefore be deleted from any system model before the X/R ratio is
calculated.

(d) In producing the data, the User rnay use “time step analysis” or
“fixed-point-in-time onalysis” with different impedances.

(e) If a fixed-in-time analysis with different impedances method is used,
then in relation to the data submitted under () (/) ubove, the duta will be
required for “time zero™ to give 11", The figure of 120ms is consistent wilh
a decny time constant ‘I of 40ms, and if that figure is dilerent, then the
figure of 120ms must be changed accordingly.

() Where a “time step analysis” is carried out, the X/R ratio may he
calculuted direetly from the rate of the d.c. component, The X/R ratio is
not that given by the phasc angle of the fault current if this is bused ona
system calculation with shunt loads, but from the Thevenin equivalentof -
the System impedance at the instant of fault with all non-source shunis
removed.

4.3.1. Directly Connected Generating Unit—Each Generator owner
with an existing, or proposed Power Station directly connected, or to be directly
connected, to the Nigerian Transmission System, shall provide the TSP with
data relating to that Power Station both current and forecast as specificd in
4.3.2,104.3.3.



On receipt of this data, the Generator owner may be further required by the
TSP or System Operator to provide details of Embedded Power Station data.
Where Generating Units which term includes CCGT Units are connected to
the Transmission Network via a busbar arrangement which is or is expected
lo be operated in scparatc sections, the section of busbar to which each
Generating Unit is connectcd is to be identified in the submission.

4.3.2. Output Data.—ltcms (a) to (i) listed below shall be supplied by
cach User for its Generator, in accordance the type of generator involved :

- * Large Power Stations and Generating Unit :

Data items in 4.3.2 (a) to (/1) are required with respect to each Power
Station and each Gencrating Unit of each Large Power Station and for
each Generating unit.

¥ Embedded Power Stations :

Data item in 4.3.2 (a) is required with respect to each Embedded Power
Station and Gencrating Unit.

*CCGT Units/Modules

Data item 4.3.2 (g) is required with respect to cach CCGT unit,

Data item 4.3.2 («) is requircd with respect to cach CCGT Module.

Data item 4.3.2 (5), (¢), () and (e) are required with respect Lo cach
CCGT Modulc unless TCN informs rclevant User in advance of the
submission that it necds the data item with respect to each CCGT Unit.
Where any dcfinition utilised or referred to in relation to any of the data

items does not reflcct CCGT Units, such definition shall be deemed to
relatc to CCGT Units for the purpose of these data items.

¥ Hydro Schemes :
Dataitem in Appendix 5 is required with respect to each Hydro Scheme.
((Iz) Data Items :Registered Capacity (MW) ;

- (b) Output Usable (MW) on a monthly basis ;

(¢) Network Constrained Capacity (MW) which may be placed on the
capacity of an Embedded Generating Unit due to Network Operator’s
System in which it is embedded. Where the Embedded Generating Units
connected to a Distribution Network via a busbar arrangement which is or
is expected to be operated in separate scctions, details of the busbar
arrangements and connected circuits at the substation to which the
Embedded Generating Unit is connccted must be provided to TCN to
determine where the power geneated by the Embedded Generating Unit
Would appear on the ‘Transmission Network,
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(d) Minimum Generation (MW) ;

- (¢) MW obtainable from User’s Generating Units in excess of Registered
Capacity. :

(f) Generator Performance Chart :
(i) at the Synchronous Generating Unit stator terminals.

(i) at the electrical points of connection to the Transmission Network
(or User System if Embedded) for u Non Synchronous Generating Unit

(g) Alist of CCGT Units within a CCGT Module, identifying cach CCGT

" Unitand the CCGT Module of which it forms part, unambiguously in the

casc of a Range CCGT Module, details of the possible configurations should
also be submitted, together with details of the single Grid Connection point
at which power is provided from the Range CCGT Module including
Embedded Range CCGT Module.

(Nothing shall prevent the busbar at the relevant point being operated in
~ separate sections)

(h) Expected running regime(s) at cuch Power Station and type of
Generating Unit (e.g. Steam Unit, C'us Furbine Unit, Combined Cycle Gus
Turbine Unit, cte).

(£) Alist of Power Stations and Generating Units within a cascade Hydro
Scheme, identifying cach Generating Unit and Power Station and the cascade
Hydro Scheme of which cach form part unamoiguousiy. In addition :

(¢) details of the Transmission Network Entry Point at which Active
Power is provided, or if Embedded the Transmission Network Supply
~ points within which the Generating Unit is Connected.

(i) where the Active Power output of a User Generating Unit is split
between more than one Transmission Network Supply Points the

percentage that would appear under normal and Outage conditions a
each Transmission Network Supply point.

Without prejudice to paragraph (g) above, identification of CCGT Units within

" a4 CCGT Module can only be amended in accordance with the following

provigion :

If the CCGT Modulc is a Normal or Range CCGT Module, the CCGT
Units within that Modulc can only be amended if TCN gives its prior consent
in wriling. Notice of wish to amend the CCGT Units within such CCGT Module
must be given at least 6 months before it is wished for the amendment to (ake
clfect,
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43.3. Rated Parameter Data.—The following information is required
pfacilitate an early assessment of the nced for more detailed studies :

(a) For all User’s Generating Units — Rated MVA, Rated MW.
(b) For each Synchronous Generating Unit :
(¢) Short circuit ratio ;
(ify Direct u)iis_ transicnt reactance ;
(iti) Incrtia constant for wholc machine), MWsecs/MVA.
(c) For each Synchronous Generating Unit step-up transformer :
() Rated MVA.
(i) Positive scquence reactance (at max, min and norminal tap)

- 44.1, Introduction.—Each Uscr dircctly connected to the Transmission
Network with Demand shall provide TCN with Demand data-historic, current
and forceast, as specificd in this Code, apply cqually to Active Energy
requirements as to Demand unless the context otherwise requircs.

Data will necd to be supplicd by :

(1) Users, in relation to Demand and Active Encrgy requirements on the
Uscr’s System.

(b) Directly connected Customer in relation to its Demand and Active
Energy requircments.

44.2. Active Power and Energy Demand Data.—Forecast daily
Demand (Active Power) profiles as specificd in (), (b) and (c) below, in
tespect of cach of the User's System (cach summed over the Transmission
Network Supply Points in each User System) are required for .

Peak day on cach of the User's System giving the numerical value of
the maximum Demand (Active Power) that in the Users' opinion could
rewsonably be imposed on the Transmission Network.

(a) Day of pcak demand on the Transmission Network (Active Power)
as notified by System Opcrator ;

(b) Day of minimum demand on the Transmission Network (Active
Power) as notificd by System Operator ;

(c) In addition, the total Demand (Active Power) in respect of the time
of pcak of the Transmission Nctwork Demand in the preceding year for
cach of the Uscrs System summed over the Transmission Network Supply
points, for outturn and weather corrected shall be supplied.
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4.4.3. By calendar week 20 TCN shall inform Users of the Transmission
~ Network in writing of the following, for the current ycar and cach subscquent
5 years, which will until replaced by the following year’s noltification:

(@) The date and time of the annual pcuk demund of thc Transmission
Network Demand. :

(b) The dalc and time of the annual minimum demand of the Transmission
Network Demand.

(c) Total Active Demand used on each of TCN or Directly Connccled
Customers (each summed over all grid Supply Points in each User equipment)
in the preceding financial year, together with a prediction of the current

" financial, is enquired. Each Active Encrgy submission shall be sub-divided
into the following catcgorics of Customer tariff :

L

({) Low Voltage |
(i) Low Voltage 2 ;
(¢ii) Low Voltoge 3
(iv) High Vollage ;
(v) Traction ; '
(vi) Lighting ;

In addition, the total Uscr losses and Aclive Encrgy provided by Distributed
Generators shall be supplied.

Detalled 4. 5.1, Introduction
Planning

Datu, (a) Directly Connected.—Ench User with existing Power Station(s)
dircctly connected or to be directly connected to TCN network shall provide
TCN with duta relating to the Plant und Equipment, both current and forecast
as in 4.5.2 as applicable. ;

(b) Embedded. —Uscers with existing or proposed Embedded Power
Station(s) shall provide TSP with data relating to the Embedded Power
Station(s) both current and forecast. :

(¢) Demand.—For each User’s Generating Unit which has an associaled
Unit Translormer, the value of the Demand supplied through (his Unit
Translormer when the Cu.ncn.llm&, Unit is at Rated MW oulpul is to be
provided.

Where the Power Station has associated Demund additional to the unit
supplied Demand which is supplied from either the Transmission Nelwork
or the Gencrator's Uscr’s equipment the Generator User shall supply
forecasts for each Power Station of :



The maximum Demand that in the User’s opinion could reasonably
be important on TCN network or the Generator’s User equipment as
appropriate ; :

(i) The Demand at the time of peak TCN Network Demand ;
(1) The Demand at the time of minimum TCN Network Demand ;

By calendar week 20 TCN shall inform Users of the Transmission Network
inwriting of the following, for the current year and each subsequent 5 years,
;. which will until replaced by the following year’s notification :

(iii) The date and time of the annual peak of the Transmission Network
Demand ;

(iv) The date.and time of the annual minimum of the Transmission
Network Demand ¢ '

45.2. Synchronous Generating Unit and Associated Control System Data.

~ The following Synchronous Generating Unit and Power Station data
should be supplied :

(«) Synchronous Generating Unit Parameters :
(i) Rated terminal volts (kV).
(i) Rated MVA.
(iii) Rated MW, .
(iv) Minimum Generation MW.
(v) Short circuit ratio.
{(vi) Direct axis synchronous reactarnce.
(vii) Direct axis transicent reactance.
*(viii) Direct axis sub-transient reactance.
(ix) Direct axis short-circuit transicnt time constant.
(x) Quadrature axis synchronous reactance.
(xi) Quadracturc axis sub-transicnt reactance.
(xii) Quadracturc axis short-circuit sub-transient time constant.
(xiif) Stator time constant.
(xiv) Stator lcakage reactance.
() Amature winding direct-current resistance.
(xvi) Turbogenerator inertia constant (MWsec/MVA).

(xvii) Rated field current (amps) at Rated MW and MVAr output and
ut rated terminal voltage.
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(xviii) Field current (amps) opcn circuit saturation curve for

Generating Unit terminal voltages ranging from SO percent to 120 percen
of rated valuc in 10 percent steps as derived from appropriatc
manufactures test certificates.

(b) Parameters for Generating Unit Step-up Transformer(s) :

(/) Rated MVA.

(i) Voltage ratio.

(iii) Positive sequence reactance (at max, min and nominal tap).
(iv) Positive sequence resistance (at max, min and nominal tap).
(v) Zero phase scquence rcactance.

(vi) Tap changer rangc.

(v;'i) Tap changer step size.

(viii) Tap changer type-on load or off load.

(¢) Excitation Control System parameters :

(i) Excitation equipment Nominal Response.
(if) Rated Field Voltage.

(i) No-Load Ficld Voltage.

(iv) Eixcitation Equipment On-Loud Positive Ceiling Voltage,

(v) Excitation Equipment No-Load Positive Ceiling Voltage.

(vi) Excitation Equipment No-Load Negative Ceiling Voltage.

(vii) Details of Excitation Equipment describing in block diagram form.
(viit) showing transfer of individual clements.

(ix) Details of Over-excitation Limiter describe int block diagram form.
(x) showing transfer functions of individual clements.

(A7) Details of Under-excitation Limiter describe in block diagran

form showing transfer functions of individual clements,

(d) Governor Parameters :

(0) Incremental Droop values (in %) arc required for cach Generating

Unit as six MW loading points (MLP1 to MLP6).

(ii) Governor and associated prime mover Parameters - All

Generating Units.

» Governor Block diagram showing transfer function of individual

clements including acceleration scnsitive elements.

» Governor time Constant (in seconds).



« Speeder Motor Setting range (%).

-« Average gain (MW/Hz). _

» Governor Dcadband — Maximum Setting (+ Hz), Normal Setting
(+Hz), Minimum Setting (+ Hz).

(where the Gencrating unit governor does not have a selectable
deadband facility, then the actual value of the deadband need only be
providcd).

(iii) Governor and Associated prime mover Parameters (Steam Units) :
~ » HP Valve Time Constant (in seconds).

+ HP Valve Opening Limits (%).

« HP Valve Opcning Rate Limits (% /second).

+ HP Valve Closing Rate limits (%/second).

* HP Turbinc time Constant (in seconds).

» [P Valve Timc Constant (in seconds).

*» IP Valve Opcning Limits (%).

+ 1P Valve Opening Rate Limits (% /sccond).

+« IP Valve Closing Rate limits (%/second).

* [P Turbinc time Constant (in seconds).

«LP \_/alve Time Constant (in seconds).

* LP Valve Opcni'ng Limits (%).

« LP Valve Opening Rate Limits (% /sccond).

* LP Valve Closing Rate limits (%/sccond).

« LP Turbine time Constant (in seconds). |
(iv) Governor and Associated prime mover Parameters (Gas Turbine

Units) -

* Inlet Guide Vane time Constant (in scconds).

* Inlet Guide Vane Opening limits (%).

* Inlet Guide Vane Opening rate limits (%/second).

* lnlet Guide Vane Closing Rate Limits.(% /sccond).

* Fuel Valve constant (in scconds).

* Fuel Valve Opening Limits (%).

* Fucl Valve Opening Rates Limits (%/second).

-+ Fucl valve Closing ratc Limits (%/second).
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. (v) Governor and associated prime mover Parameters - Hydro
Generating Units :
* Guido Vune Actuator time Conatant (m bcconds)
« Guide vane Openmg limits (%).
» Guide vane opcmnglrate limits (%/éecond).
+Guide Vane Closing'rate Limits (%/second).
« Water Time Constant (in ‘'seconds).

(vi) Unit Control Options :

« Maximum Droop %
.f S +Normal Droop %
« Minimum Droop %

@ "« Maximum Frequency deadband + Hz

« Normal Frequency deadband + Hz
» Minimum Frequency deudbund & Ha

» Maximum output deadband *MW
* Normal output deadband MW
+ Minimum output deadband MW

(V) Frequency settlngs between which Unit load Controller Droop applics::
¢ Maximum Hz

+* Normal Hz
+« Minimal Hz

(vill) Plant_ Flexibility Performance . .
* Run-up rate to registered capacity.
+ Run-down rate from registered capacity.
. Synchrdnising Generation.
* Regulating range. _
» Load rejection capablhty while still Synchromscd and able to supply
Load,
(ix) Response Data for Frequency Changes :
Prior to the Generator being first Synchronised, the MW Loading.
Points must take the following values : '
* MLP! Designed Minimum Operating Level.
* MLP2 Minimum Generation.
~» MLP3 70% of Registered Capacity.
» MLP4 80% of Registered Capacnty
+ MLPS 95% of Registered Cupacity
« MLP6 Registered Capucity.



(x) Primary and Secondary Response to Frequency Fall
Primary and Secondary Response values for a -0.5Hz ramp are
~ required at six MW Loading Points (MLP1 to MLPG) as detailed above.
(xi) High Frequency Re&ponse to Frequency Rise :

High Frequency Response valves for a +0.5Hz ramp are required at six
MW loading points (MLP1 to MLP2). ‘ |

4.6.1. Each User is required to provide the following data with respect
to the Connection Site, current and forecast, together with a Single Line
Diagram if not already provided.

-(a) Busbar layout plan(s),-including dimension and geometry showing
positionrof any current and voltage transformers, bushings, support insulators,
disconnect switches, circuit breakers, surge arrestors etc. Electrical
paramclers of any associated current and voltage transformer, stray
capacitance, of wall bushings and support insulators, and glvmg capacitances
of circuit breakers,

(b) Electrical parameters and physical construction details of lines and
cubles connected at the busbar. Electrical parameters of all pluts (e.g.

irnsformer- including neutral carthing impedance or zigzag transformer if

any), serics reactors and shut compensation cquipment connected at that
busbar (or to the-tertiary of a transformer) or by lines or cables to the
bushar ; |

(c) Basic insulation levels of all equipment connected directly by lines or
by cables to the busbar,

(d) Fault levels at the lower voltage terminals of each transformer
connected directly or indirectly to the TSP Network without intermediate
transformation.

(e) All transformer§ operating at 132KV and over, three or fiy : limb
cores or single phase units to be specified, and operating peak flux density
atnominal voltage.

4.7.1. Protection.—-The following information is required which relates
only to Protection equipment which can trip or inter-trip or close any Connection
Point circuit breaker or any TCN circuit breaker. This information need to be
Supplicd once and regular update made afterwards.

(@) Full description, including estimated scttings, for all rclays and
Protection systems installed or to be installed on the User's System ;

(b) Full description of auto-reclose fucilitics installed or to be installed on
the User's System, including type und time delays ;
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(c) Full description, including estimated secttings, for all rclays and
Protection systems or to be installed on the Generator, Generator transformer,
Station transformer and their associated connections ;

(d) Generating Units having (or intendcd to have) a circuit breaker at
the Generator terminal voltage, clearance times for clectrical faults within
the Generating Unit zone ;

(¢) Most probable fault clcarance time for clectrical faults on any partof
the User’s System directly connected to TCN Network.

4.1.2. Harmonic Studies.—In the coursc ol operating the Transmission
Network, the System Operator or the TSP will have to cvaluate the occurrence
of harmonic distortion on the Network or User’s Systcms, especially when
cquipment like capacitor banks is involved. For proper cvaluation, in respect
ol the Connection Site, Users arc required, to submit as follows, data current
and forccast data if not alrcady submitted under 4.2.2 for any sub-Transmission
System for overhead and underground cable circuits :

# Positive phase scquence resistance ;
* Positive pha.s:c sequence reactancce ;
« Positive phase scquence susceptance ;
For transformers connccting the User’s Subtransmission System to a
lower voltage :
* Rated MVA ;
* Voltagce Ratio ;
“* Positive phase scquence resistance ;
* Positive phase scquence reactance ;
And at the lower voltage points of thosc connecting transformers :
s Equivalent positive phasc sequence susceptance ;

* Conncction voltage and MVAr rating of any capacitor bank and
component parameclers if designed as a filter ;

+ Equivalent positive phase sequence interconnection impedance with
other lower voltage points ; '

«'The minimum and maximum Demand (both MW and MVAr) that could
occur ; T

» Harmonic current injection sources in Amps at the Connection voltage
points ; -
5 * Details of traction load (¢.g. connection phasc pairs, continous variation
with time clc.)



B 1509

+ An indication of which items of equipment may be out of service
simultaneously during planned Outage condition.

4.1.3. Voltage Assessment Studies.—In the course of operating the
Tansmission Network, System Operator will have to undertake voltage
wsessment studies on the Network to examine potential voltage instability,
Voltage Control co-ordination or calculate voltage step changes. Users are
required, to submit as follows, data current and forecast data if not already
_ whmitted under 4.2.2 for any subtransmission System for overhead and
underground cable circuits : '

(a) For User’s Subtransmission System ;

+ Positive phdse sequence resistance ;
+ Positive phasc scquence reactance
¢ Positive phase sequence susceptance’; -

¢ MVAr rating of any rcactive compensation Equipment.

(b) For bulk transformers connecting the User’s Subtransmission System
toalower voltage :

u 'Ratcd‘ MVA;
« Voltage Ratio ;
* Positive phase sequence resistance ;
* Positive phase sequence reactance ;
* Tap-changer range ;
* Number of tap steps ;
* Tap-changer type : on-load or off-circuit ;
* AVCltap-changer time dclay to first tap movement.
" $AVC/tap-changer inter-tap time delay ;
(c) And at the lower voltage points of those connecting transformers
* Equivalent positive phase sequence suscep{ance :
*MVAr rating of any reactive compensation equipment ;

* Equivalent positive phase sequence interconnection impedance with
other lower voltage points ;

* Maximum demand (both MW, MVATr) that could occur.
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Newwork 4.8.1. If a User wants to model the TSP Transmission Network, {he
Dale TSP shall provide the Network data indicated in 4.8.2 to allow the User properly
calculate conditions on the Network.

4.8.2. Single and Multiple Point Connection—The TSP, or Sysiem
Opcrator as correspond, shall provide User with following data :

(¢r) Symmetrical three phase short circuit current infeed at the instant of
fault from the 1'SP System (117) ;

(b) Symmetrical three phase short circuit current from the TCN System
after the subtransient fault current contribution has substantially decayed([1');

() Zero sequence source resistunce and reactance values l the Point
of Conncetion, consistent with the maximum infecd below ;

(el Pre-funlt voltuge magnitude at which the maximum fuyle corpents
were caleulated

(¢) Positive sequence X/R ratio at the instant ol fault ;

() Negative sequence resistance and reactance values of the TSP
Transmission System scen from the Point of Connection ;

() Initial positive sequence resistance and reactance values of the (wo
or more sources and the linking impedances derived from a fault study

constituting the (p) equivalent and evaluated without the User network and
load ;

() Corresponding zero sequence impedance values of the (p) equivalet.

The positive sequence X/R ratio and zero sequence impedance will correspond
' . 1o the TSP Network only,

PArRT 3—CONNECTION CONDITIONS

Stcrion | @ Purrost: AND Score
Uhjective, ~ LLL This Section (Connection Conditions) specifies the minimum
technical, design and certain operational criteria which must be complied with
by the Users connected to, or seeking connection to the Transmission Network,
They also set out the procedures by which the Triansmission Service Provider
(TSP) will process un application to connection to the "Fransmission System.
seeking o ensure compliance with these criterin g o requirement for the
granting ol approval for the conncction of a User to the Transimission System.

1.1.2, The provisions of the Connection Conditions shall upply toal
connections to the Transmission Network :

- (a) existing at the date when this Grid Code comes into effcct ;



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

(c) as established or modified thereaflter.
1.1.3. The Connection-Conditions are designed to ensure that :

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

(b) The basic rules for conncction treat all Users, within an cquivalent
calegory, in a non-discriminatory fashion.

[.2.1. The purbose of this Conncction Conditions is :

(0) to specify the technical, design, and operational criteria at cach
Conncction Point ;

{b) to ensure (hat there is ng undue discrimination in the application of
the Gritd Code between Users or classes of User ;

(c) to facilitate the usc of the Transmission System by any User connected
toor secking connection to the Transmission System, in accordance with a
Comncction Agreement ;

)10 define the requirements-for a User secking connection and/or for
anodification of the current connection ;

c¢) 10 enable the TSP to develop, maintain and operate the Transmission
Systenr in a coordinated and cconomic manner in compliance with its licence.

" 1.3.1. The Connection Conditions apply to the System Operator, TSP

mdto Users of the Transmission System which in this Connection Conditions
e

(a) Power Stations ;

(b) Distributors ; _ _

(¢) Interconnected Parties ;

(d) Customers connected to the Transmission System.

SecTiON 2 : TRANSMISSION SYSTEM PERFORMANCE CHARACTERISTICS

2.1.1. In order to maintain the security and integrity of the Transmission
System it is necessary that the System Operator operate the Transmission
System and Dispatch it in such a manner in order to provide adequate Frequency

Eﬂlllr()l so as to achicve operation within applicable Frequency limits at all
lmcs . \

2.1.2. The nominal Frequency of the systes will be 50 Hz. The National

Control Centie will endeavour to control the System Frequency within a narrow
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operating band of + 0.5% from 50 Hz, but under System Strcs§ t\.\c Frequency
on the Power System could experience variations within the limits of S0 Hz+

2.5% (48.75 - 51.25 Hz). .
2.1.3. All equipment and apparatus connected directly or indircclly.to
the National Grid must operate at SOHz frequency mode.

2.1.4, Under cxtreme system fault conditions all Generating Units should
disconnect by following frequencies unless agreed otherwise in writing with
the System Opcrator,

(a) By a frequency greater than or ecqual to [51.75] Hz.
(h) By a frequency less than or equal to [48.5] Hz.
2.1.5. The System Operator shall endeavour to control the different

busbar voltages to be within the Voltage Control ranges specificd in Table!

Minimum Voltage Maximum Voltage

Voltage Level
kV (pu) kV (pu)
1 330kV 313.5(0.95) 346.5 (1.05)
132kV 118.8(0.9) 145.0(1.098)
33kV 31(0.94) + 34,98 (1.06)
I6kY 15.2(0.95) 16.8 (1.05)
10.45 (0.95) - 11.55(1.05)

kv
' Table | : Voltage Control ranges

Under System Stress or following system faults, voltages can be cxhcclcd
to deviatc outside the above limits by a further + % (excl uding transicnt and

sub-transicnt disturbancces).
2.1.6. Duc to the effect of travelling waves on the Transmission Network
~as aresult of atmospheric disturbances or the switchi ng of long transmission
lincs, transicnt over-voltage can occur at certain node points of the network
concerned. The insulation level of all Apparatus must be coordinated fo take
account of transient over-voltages and sensitive User equipment, stch as
computer und other solid state equipment, should be suitably isolated from this

" effect.
2.1.7. The transient over-voltage during lightning strikes is typically

experienced over a voltage range of = 20% of nominal voltage, Connection Points
close to a network lightning strike will experience voltages higher than this.
 2.1.8. Unless otherwise agreed by the TSP, the Basic Insulation Valie
(BIV) for User Apparatus shall be as follows :
(1) Vor the 330 kY system, the BV is 1300 kV.
(h) For the 132 kV system, the BIV is 650 kV.
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2.2.1. “Voltage Flicker” is a rapid change in voltage that is typically Voltage

caused by User equipment that distorts or interferes with the normal sinusoid
voltage waveform of the Transmission System. Such interference is a product
of arelatively large current inrush when Apparatus, such as a large motor, is
suddenly switched on, or resulting from the sudden increased demand from
forexamples welding equipment. Such distortions can disturb Uscrs equipment
and cause, for instance through flickering lights, consumer annoyance. The
current inrush acting over the network impedance is the mechanism that
produces the voltage dip (sudden fall) and the corresponding voltage swell
(sudden rise) when the Apparatus concerned is offloaded. Hence, the cause
of the “Voltage Flicker”.

2.2.2. Users are required to minimise the occurrence of Vol'tage Flicker

on the Transmission System as measured at the User’s Connection Point.

The Flicker Severity at the Conncction Point of any User, shall not be above
the maximum values stated in IEC 61000-3 Standard for more than 3 % of the
period. The maximum cmission limits produccd by any User shall be below
the maximum values stated in IEC 61000-3 Standard,

2.2.3. In cases where, in the reasonable opinion of the System Operator,
variations in generation or demand constitute a risk to Transmission Systcm
operation, strict conformity with the 1EC (1000-3-7 flicker curve will be
required. |

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

(a) EN 50160:2000 “Voltage characteristics of electricity supphed by
public distribution systems”.

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

2.2,5. In gencral, the maximum total levels of harmonic distortion on the
System under Normal Operation conditions, planned outages and fault outage
conditions (unless during System Stress) shall not exceed following values : .

(a) 330 kV a Total Harmonic Distortion of 1.5 percent with no individual
harmonic greater than | percent.

(h) 132 kV a Total l-lnrmonic_Distm‘tinn of 2 percent with no individual
harmonic preater of 1.8 percent,

al Perturbatic
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2.2.6. Under Normal Operation, the maximum negative phase sequence

.componcnt of the phuse voltage of the Transmission System should remain

below 1 percent.

2.2.7. Under planncd outage conditions, infrequent short duration peaks
with a maximum valuc of 2 percent are permitted for phase unbalance,

Sucnon 3;: CoNnecroN PrRociss

3.1.1 Ap;'Jlicati(m.»;Uscrs proposing a connection to the Transmission
System, either through u new substation, amodification of an existing substation,
or in an existing substation shall send an applicution 1o the TSP, If this demand
for new conncction falls outside the approved Regulstory Long Term
Transmission Plan, the cost for such works shall be borne by the User,

3.1.2. Application Information.—User(s) shall submit the application
on an application form when making an application for a coinection (o the
Transmission Sysrem, Amnng"tmhcrmtmnmuon the applicaiion form shall
mclude. '

(a) A description of the Plant or Apparatus to be conncected to the
Transmission System or, the modification relating to the Participant's Plant
or Apparatus atrendy connected to the Transimission System,

(b) Confirmation that the User’s Plant and Apparatus at the Connection
Point will meet the required technical standards in this Grid Code, und
safety regulation as agreed with the TSP where appropriate.

(¢) The technical data (as stipulated in Appendices 3, 6, 7) anticipaled
for the User’s modified or new Plant or Apparatus, specifying the Load
characteristics and other data. The TSP shall complle a standaed list of
detail required from the Participant ; and

(d) The desired connection date and operational date of the propoicd
User’s development,

(&)A proposed commissioning schedule, including commissioning tests,
for the final approval of the System Operator and/or the TSP.

3.1.3. Preliminary Planning Data.—Data-supplied in the appluallon
form or data submitted along with the application form that is directly relevant
to the application and has been submitted in support of it shall be trcatcd 2§

preliminary planning data until such time as the offer for 4 connection has

been made and accepted. ;'

3.1.4, To ullow adequate time for consideration of the,v' request, the User
shall make this upplication well in ndvance prior to the proposed connection
date, and in any case less than 3 months of such date. It shall be tuken it

" account that typical time periods required by TCN to undcﬁ'tukc the executio!

P



of Transmission System expansion projects necessary for a new connection
are ;

(a) overhead transmission lines-18 months ; and

(b) substation-24 months.

3.1.5. Planning Data.—Transmission System planning data, togethcr
with other data held by the TSP relating to the Transmission System shall form
the basis from which new applications by any User shall be considered and
from which planning of the Transmission System shall be undertaken.
Transmission System planning data shall noi be treated as confidential to the
extent that the TSP is obliged to:

(a) To use it in the preparation of the furecast ;

(h) To use it when considering and/or advising other Users

(¢) To usc it for the TSP planning purposes 5 and

(d) Under the terms ol an Interconnection Agreement o pass it on as

part of system information on the Power System,
3.1.6. Typé of Data.—Transmission System planning data is divided
into the following type of data : '

(«) Which will always be forecast, known as forecast data 3

(b) Which upon connection becomes fixed, known as Registered

Information ; and
(c) Which relate to Plant, Equipment or Apparatus for the purposes of
the plant concerned as at the date of submission, known as Registercd
Information, but which for the ten succeeding years shall be an estimate of
what is expected, Rnown as estimated Registered Information,

1. Actual Data.—Uscr(s) shall supply the TSP with all outstanding dita
(as stipulated in Appendices 6, 7) not later than the operational date if not
previously requested by the TSP, This shall include confirming any estimated
values assumed for planning purposes or, where practical, replacing them by
validated actual values and by updated estimates for the future and by upditing
forecasts for forceast data items.

30T, Additional Tnformation.—The TSP shall request that a User
supply additional information, as the TSP deems necessary o verity the
aceuracy of the data reeeived, which in the opinion of the TSP is incorrect.

318, Tests for Data Verification.—~The TSP or the System Operator
shall request that the User carry out specific tests, at the User's expense, o
verify the daa, i it maintaing that the additional information is insefficient o

verify the accuracy of the original, Where such a test ot tests are requesied,
ey shall be subject to the provisions of the relevant section of the Grid Codes.
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3.1.9. Costs for Tests.—The TSP shall carry all costs incurred as 3
result of the test or tests in the event that the initial data as submitted by the
‘User is verified by the test or tests to be correct.

The User shall carry all costs incurred as a result of the test or tests in
the event that the data as submitted by the User is verified by the test or
iests to be ircorrect. If the TSP has to redo or perform additional system
studies then the User shall also bear the costs reasonably incurred as a
result of the said additional work. -

3.2.1. The TSP shall establish a procedure for the processing of
applications for connection or modification of an existing connection to the
Transmission System, which shall include the time frames required to process
the application and to submit the User an offer for connection. This procedure
will be approved by the NERC.

3.2.2. System Studies.—Based on the data supplied by the User, the
TSP will corrdinate with the System Operator to perfocm the systent impict
studies requircd to evaluate in detail the impact of the proposed Uscr
dcvelopment on the Transmission System. (The magnitude and complexity of
any Trunsmission System extension or reinforcement varies according to the
nature, location and timing of the proposed User(s) development).,

+3.2.3. User(s) Studies.—Upon request of the User, the TSP shall provide
to the User adcquate and sufficient information regarding the Transmission
System, to enable the User conduct Impact Studies on the User’s system,

- and/or the Transmission System it considers appropriate.

3.2.4. Plant Parameters—The User(s) shall provide the TSP with all
the relevant Plant or Apparatus parameters as required from Appendices 5, 6,
7 before TCN shall proceed with the above-mentioned System studies.

3.2.5. During the application for connection process, based on the results
of the System Studics, the TSP will agree with the User the voltage level and
point of connection (o the Transmission System. The TSP may, eventually,
specify a different Connection Point or connection voltage in order to avoid

- potential disturbance caused by the User's Equipment to other Users of the

Transmission System or for other technical reasons, or may agree alternative
methods for minimizing the ellects of disturbing loads,

3.2.6. In determining the point of connection, including the voltage level
following aspects shall o be taken into consideration :
(@) No Discrimination.—In assessing the technical requirements of 8
User's connection, the TSP shall not unfairly discriminate between Users
of a similar category, location or size although it shall be technically oF
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economically practicable to achieve uniformity of method of connection at
ali times.
(b) Generator Voltage Level.—The Transmission System voltage level

* and the busbar configuration at which a Generator shall be connected to

(he Transmission System shall depend upon, but shall not be limited to the
following :

(1) The size of the Generating Units and the number of Genetating
Units comprised in the Participant’s System ;

(if) Consistency with future development of the Transmission System ;
(iii) Proximily to the existing Transmission System ; and
(iv) The cost of the proposcd conncction.

(c) Customer Voltage Level —The Transmission System voltage level
atwhich a Customer shall be connccted to the Transmission System shall
depend upon, but shall not be limited to the following :

(i) The size of the Active Power Demand at the Connection Point ;
(i1) Consistency with futire development of the Tratsmission System ;
(iif) Proximity to the existing Transmission System ; and

(iv) The cost of the proposed connection.

(d) Distribution Voltage Level —The Transmission System voltage level
al which a Distributor shall be connected to the Transmission System shall
depend upon but shall not be limited to the following :

(1) The size of the Active Power Demand at the Connection Point ;
(if) Consistency with future development of the Transmission System ;

(i) Consistency with co-ordinated planning of the Transmission System
and of the Distribution System ;

(iv) Proximity to the existing Transmission System ; and
(v) The cost of the proposed connection.

(¢) Method of Connection.—~The method of connection used may
exeeed the relevant standards where this is required by the User and shall
be aceeptuble to the 'I'SP.

3.2.7. After evaluating the application submitted by the Uscr, the TSP
shall inform the User whether the proposed application is acceptable o
ot The TSP may disapprove an application for connection ora moddification
of an existing connection to the Transmission System only if itis determined
through the System Studies that the proposed connection or madification
do not fulfil the technical requirements or result in the degradition of the
Transmission System.
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If the application of the Uscr is not acceptable, the TSP shall notify the
User as to why its application is not acceptable. The TSP shall includeinits
notification details of the amendments rcquired to make the User's
application acceptable to the Transmission System. The TSP shall
immediately report any rejected application to the NERC,

3.2.8. Offer Detail.—In case the application is accepted, the TSP shall
submit to the User an offer to conncct to the Transmission System. This
Conncction Offer shall include, but shall not be limited to, the following :

(¢) Details of how the connection shull be mucde, including detuils of the
plant and apparatus that shall be required to implement the connection ;

(M A (IéSCI‘_ipliOﬂ of any modification that the applicant Participant shall
be required to pay for;

(c) An indication of the conncction date and the operational date ; and
() An cstimalce of the charges for connection,

3.2.9. Aceeptance of the Offer.—A connection offer shall provide that
the applicant Participant accepts it within the period stated in the offer, which
shall never be less than 45 days, after which the offer shall antomatically
lapse. Acceptance of the offer shall be affected by exccution of the Grid
Connection Agreement by both parties, which renders the TSP works relating
to that Participant development committed and shall bind both parties in
accordance with its terms. The User shall supply the data pertaining to the
User’s development within sixty (60) business days of acceptance of the
connection offer.

3.2.10. Committed Planning Data.-—Once a connection offer has been
accepted, all data supplicd in the application form and any other data submitied

*ulong with the application form, shall be treated as committed projeet planning

data.

2. The acceptance by the User of the TSP proposal shall lead to the
signing of a Grid Connection Agreement. I the ‘TSP and the User cannot
reach agreement on the proposed connection, or modification to an existing
connection, the User shall have the right to bring the matter before (he NERC
for resolution, The NERC shall have the reasonable right of access (o any
information that it deems fit in order to resolve such disagreement.

3.3.1. Before entering into a Conncection Agreement and before
conneeting a User's System at a Connection Point, it will be necessary for the
T'SP 1o be reasonably satisficd that the User's System at the boundary with
the Transmission System will comply with all appropriate requirements of this
Grid Code.
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3.3.2. The Connection Agrecment is a site specific Agreement between
TSP, System Operator and Uscrs of the Transmission Network. The agreement
shall cover all technical issucs involving connection, energisation and operation
of generating units connected to the Transmission Network and or centrally
despatched by the System Operator. Amongst other topics, the Agreement

shall cover the following arcas :
(@) Construction or upgrading of substation and /or Transmission Network ;

(b) Connection of Generating Unit or Equipment to substation and / or
Transmission Network ; '

(c) Conmmissioning, Decommissioning of Generating Units or Equipment ;
(d) Commercial and Technical Boundarics ;

(e) Protection and Control, Metering ;

(/) Ownership Boundarics and Access ;

() Operational Diagrams ¢

() Connection Charges &

(i) Supplementary Agreements - Use of System, Ancillary Services and
[nterface ; "o

(/) Emergency operations, Health and Safety ;
(k) Reporting and recording of incidence at site ;
(l) Emergency. Force Majcure, Dispules Resolution.

2.The Conncction Agreement shall include, and shall not be limited to,
provisions for the submission of information and reports, Safcty Rules, Test

* and Commissioning programs, elcctrical diagrams, statement of readiness to

connect, certificate of approval to connect, and other requirements agreed
between the parties.

SecrioN 4 @ TecHNicAL CRITERIA FOR PLANT AND APARATUS AT THE
CONNECTION POINT

4.1.1. Atthe Conncection Point all User’s Plant and Apparatus shall meet

iceeptable technical design and operational criteria. Detailed information

feluting to a particular connection will be made available by the TSP on request
bythe User. Such information will include, but not be limited to, the following :
(a) Load flow studics ;
(b) Short circuit studics ; :

(c) Power System stability unalys'iS ]
(d) Annual/monthly load curves :
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(e) Line forced outage rates, for the network associated with the proposed
Conncction Point ;

(f) Telecommunications network associatcd with the proposed Connection
Point.

4.1.2. All Plant and Apparatus connected to or proposed for connection
to the Transmission System is required to meet relevant current international
or approved standards such as IEC, 1SO, EN.

¥ Furthermore, Plant and Appuratu's shall be designed, manufactured and
tested in accordance with IEC or equivalent approved standard, and quality
assurance requirement of 1SO 9001 or equivalent,

The User shall ensure that the specification of Plant and Apparatus i
the Conncection Point or CTP shall be such to permit operation within the
applicable safety procedures agreed between the User and TSP

SCADA, 4.2.1. Technical facilitics shall be installed on all interconnecting networks
'“'1";’?‘)'::":"“"' between dilTerent party'’s networks and difTerent Control Areas for exchange
wn i 3 3 . . . . . .

Exchange . of the following information to both parties in real time :

(«) Status indications of circuit breaker, isolator switches, and earlh
switches ; '

(h) Analoguc measurement of active and reactive power flow, voltages
and Frequency

(¢) Selected protection information.

4.2.2. The above information shall be made available to all Conrol
Centres that have a responsibility to monitor or control the applicable network
or is affccted by the operation thereof.

4.2.3. Requirements : The technical fucilities provided shall adhere 0
the following minimum requirements :

(a) Double bit status indications measurement ;
(b) Three phase Active Power and Reactive Power measurement ;
(c) Single-phase Voltage measurement ; and

() Support open SCADA protocols to allow interface with other vendors
Equipment,

4.,2.4, Recording facilities ; Transient recording Facilities shatl be installed
on the Interconnecting feeder networks between different parties that arc
Synchronised to the Universal Time Co-ordinated relerence time (UTC tine)
Power interchange : Each Control Centre responsible for a Control Areashal

“provide the Facilitics to schedule the power interchange with other Contro
Arcas cffectively on a frequent and continuous basis.
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4.3.1. Telecommunication Facilities at Control Centres.—Each Control
Centre shall install adequate and reliablc telecommunication facilities for their
own needs and those of other parties to ensure that the effective exchange of
information necessary to maintain the Reliability of the Interconnected network

cantake place. Wherever possible, there will be back-upfacilities and route

diversity. _ _ :'_.-'-:. i

4.3.2, Hot Line.—Dircct telecommunication channels (“Hot Line”) shall
be provided betwcen a Control Centre and the Control Centre df each adjacent
network, Generators within the Control Area, and co-ordination centres.

11
43.3. Alternative Telecommunication Clxamzels._-—,-‘—.A'Itcrnate and

. physically independent telecommunication channels shall be provided to back

upthe direct circuits, including a Switched Voice Circuit viathb"l"mnsmission
System network, as well as a Switched Voice Clrcuut Ym the public
cleccommunications nctwork where avialable,

\ ? '

4.3.4. Data Communication.—Dala communiculion channels shall be
provided to support the metering, SCADA, and protection systcms. Automated
channel monitoring and failure alarms shall be provided for protection
communication channcls if such failurc can cause undcsucd prcitection

operation, Lyt
)
4.3.5.Wice Recording.—A voice recording system shall be provided in
cach Control Centre to rccord all voice communications bc!\vcen Operators
during network operation. The recording of these voice commuwauons should

be kept at least 2 months for references when nceded. :

4.3.6. Communication System Reliability and Avallabtlt!y —Thc Reliability
and Availability of the communication system(s) shall be of acceptable quality
levels and in accordance with the prevailing telecommunication standards.

44.1 Generator Installations.—Technical facilities must be installcd
onall Generator networks to provide the following information to the responsible
Control Centre :

(«) Status indications of circuit breaker, isolator switches, and earth
switches insofur us they are required for operation of the network:

(b) Measurement of Active and Reactive Power flow in both the import
and export directions, as well as voltages and Frequency.

{c) Where applicable, reference values for control (activation/deactivation
of primary/secondary control) and instantancous Demand valuc of the
secondary control.

(/) Reference value of the Reactive Power in the form of the schedule
or a8 an instantancous value (c.g. for voltage and Reactive Power control).

(¢) Sclected protection information,
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4.4.2. Generator Control Centre.—The Control Centre of cach
Gencrator shall provide the facilities to cffectively schedule the power
interchange with the Control Centre of the Intcrconnccted network.

4.5.1. Minimum Protection Requirements.—The minimum requircments
for any new and cxisting connection will vary depending on many factors
such as Load type, earthing methods and others. However, the minimum
requirements shall encompass three-phasess over current, earth fault (to suite
carthing requirements) ; and inter-tripping.

4.5.2. International Standards —All protective schemes and sysiems
shall be in accordance with internationally accepted standards, philosophics
and performance (e.g. 1EC). '

~4.5.3, Protection Schemes,~Protection schemes shall be designed for
rellable cleating of ull network fuults in an effective munner and within

“ucceptable time duration, and shall be sccure against unwanted operation for

out-of-zonc fuults, bricl overlouds, trunsient surges or power swings.

The requirements lor inter-tripping ol protection Apparatus uf the
Connection Point shall be coordinated between the User and the TSP. This
shall be specified in the respective Connection Agreement.

4.5.4. l'uult Clearance Times.—Fault clearance times at the Connection
Point and the method ol system carthing including, where relevant, the
recommended gencrator neutral carthing configuration, will be provided by
the TSP on request,

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

(a) 60 ms for faults cleared by busbar protection at 330 kV, and 132 kV.

(b) 80 ms for faults cleurcd by distance protecuon on 330 and 132kV
overhead lines.

(c) 80 ms for faults cleared transformer protections on HV transformers

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

4.5.5. Users will be expected to coordinate their protection times
uccording to the clearance times specified by the TSP. Prospective Users
whose proposed protection scheme cannot achicve these times, or whose
Power Station cannot continuc operations, whilst linc faults on the Transmission

System are ¢leared, may be required to resubmit their prnpmuls for finl
approval by the TSI



4.5.6, Protection Philosophy.—Each party shall implement the prevailing
protection philosophy, standards and preventive maintenance procedures that
shall improve their system Recliability with the least adverse effccts on the
interconnected network.

4.5.7. Grading.—All protective schemes and all modifications (o existing
© profective schemes that affect the neighbouring system in any way shall be
technically co-ordinated and gradcd with the other party’s System.

4.5.8. Back-up Protection.—Backup protection facilities shall be
provided in accordance with the prevailing protection standards in casc of the
" main protcction failing to opcrale,

4.5.9. Network Stability and Integrity.—High speed relays, high speed
circuit breakers and automatic re-closing Facilities shall be used where studics
show that their application shall enhance the network Stability. Automatic re-
closing, under out-of-step conditions shall be prevented by blocking relays.

Under Frequency Load Shedding relays shall be co-ordinated to ensure
system Stability and integrity.

4.5.10. Metering.—Metering installations at the Conncction Point shall
be designed in accordance with the Metering Code.

4.6. ADDITIONAL REQUIREMENTS FOR POWER STATIONS

4.6.1. The Generating Units shall have, at least, following performance
requircments :

(a) Each Gencrating Unit must be capable of supplying rated power
output (MW) at any point between the limits of 0.85 power factor lagging
and 0.95 power factor leading, at the Generating Unit terminals at rated
voltage level in the Transmission Nctwork.

(h) Each Gencrating Unit must be capable of continuously supplymg its

registered output within the Power System frequency range givenin 2.1.2.°

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

(&) A Generating Unit having a synchronous alternator must be capable
of start-up, sinchronizc and pick up load :

* ({) From cold, within 10 hours g
(¢i) From warm, within 6 hours ;

(#ii) From hot within 3 hours ;
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(e) A stcam-turbine or gas-turbine Generating Unit which has bee
synchronised must be capable of ramping up pursuant to a Dispatch
instruction at a rate of at least 3 percent of GCR per minule. A steam.
turbine or gas-turbine Generating Unit must be capable of de-loading it
rate of at lcast 3 percent of GCR per minute.

4.6.2. All stcam turbinc Generating Units must be fitted with a turbine

controller, which is designed and operated to the requirements of [EC 60045,
or cquivalent standards. All gas turbine Generating Units must be fitled withi
turbine speed controller capable of power related speed droop characteristic
of between 4 percent and 6 percent.

Each steam turbine and gas turbine Generating Unit must be fitted wilh
a fast acting “Turbine Controller”. The turbine speed control principle shal
be that the Generating Unit output shall vary with rotational speed according
to a proportional droop characteristic (“*Primary Control”). Superimposed
Load control loops shall have no negative impact on the steady statc and
transient performance of the turbines rotational speed control.

The Turbine Controller shall be sufTiciently damped for both isolated und
interconnected operation modes. Under all operation conditions, the damping
cocfficient of the Turbine Speed Control shall be above 0.25 for spewd
droop sellings above 3 percent for gas turbines and 5 percent for st
turbines. For gencrator oscillations with frequencies below 2 Hz, the Turbing
Controller shall have no negative effect on gencerator oscillation damping.

UThe Tarhine Speed Controller and any other superimposed contiol loop
(Load control, gas turbine temperature limiting control, cte.) shall contribte
to the Primary Control to maintain the unit within the Gencrating Uni
Capability Limits.

The Primary Control characteristics shall be maintained under 2l
opcrational conditions. Additionally, in the cvent that a Generating Unit
becomes isolated from the System but is still supplying Demand (e

Generating Unit must be able to provide Prlmury Control Lo mainkin
Frequeney and voltage,

4.6.3. A continuous “Automatic Voll.u,c Regulator” (AVR) acting on

the cxcitation system is required to provide constant terminal voltage of ¢
Generating Unit without instability over the cntire operating range of
Generating Unit. Control performance of the voltage control loop shall ¥
such that under isolated operating conditions the damping coefficicnt shll ¥
above 0.25 for the entire operating range.

The Automatic Voltage Regulator (AVR) shall have no negative ll"l""[
on generator osclllution damping, I roquired the uppropriate Power Sy



Stabiliser (PSS) shall be provided. Control principle, parameter setting and
switch on/olT logic shall be co-ordinated with the System Operator and
specified in the Conncction Agreement.

4.6.4. Each Gencerating Unit shall be required to withstand, without
(ripping, the negative phasc sequence loading experienced during clearance
~ of a close-up phasc-to-phase fault, by System back-up protection on the
Transmission Network.

4.6.5. The System frequency could rise to 51.5 Hz or fall to 47.5 Hz and
Generating Units must continue to operate within this frequency range unless
the System Operator has agreed to any frequency-level relays and/or rate-of-
change-of-frequency relays which shall trip such Generating Units within this
frequency range, as stated in the Connection Agreement.

Power Producers shall be responsible for protecting all their Generating
Units against damage should System frequency variations exceed 51.5 Hz
or go below 47.5 Hz or such limits agreed with the System Operator. In the
event that such variations occur, the Power Producer shall disconnect the
Geuerating Unit for reasons of safety of personnel, Apparatus, and/or Plant.

4.6.6. Each connection between a Generating Unit and the Transmission
Network must be controlled by -a circuit breaker capable of interrupting the
maxinmum short circuit current at the point of connection as determined by the
System Operator and/or the TSP.

4.6.7. The System Operator and/or the TSP shall provide each Power
Producer at each Connection Point where its Power Station is connected with
the appropriate voltage signals to enable the Power Producer to obtain the
nscessary infortnation to synchronise its Generating Units to the Power System.

4.6.8. Electrical protection of the Gencrating Unit shall take precedence
Javer operational controls (e.g. Voltage Controllers, excitation equipment) and
the Generating Unit shall disconnect from the network should unacceptable
Operaticaa} Stites arise as a result of failure of the operational controls. This
shall apply in particular when spontuneous faults occur (e.g. earth faults, short-
circuits).

4.6.9. The scttings for the electrical protcctive equipment must be agreed
upon between the System Operator and the Power Station, and reflected in
the Connection Agreement. The possibility of protective and switchgear failures
must nlso be taken into account, Consideration must be given to the following
points :

(«) External short-circuits ;
(b) Load unbalance ;
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(¢) Stator and rotor overloud ;
(d)'Under-excitation ;

(e) Over Frequency, under Frequency ;
() Asynchronpous operation ;

(8) Torsional_strain ;

(h) Drive failure (operation as motor) ;
(i) Measures against breaker failure ;
(/) Back-up protection.

4.6.10. To cater for the possibility that the indicated fault clearance times
are not met as a result of failure in the operation of the main protection system(s),

‘the Power Station shall provide the necessary back up protection, The TSP

shall also provide back up protection which shall be coordinated to provide
discrimination and protect cquipment from damage.

4.6.11. Where System requirements dictate, the TSP and/or the System
Operator shall specify in the Conncclion Agreement a requirement for Power
Producers to fit pole slipping protection on their Generating Units.

4.6.12. No busbar protection, circuil breaker fail protection relays, AC |
or DC wiring may be worked upon or altered by the TSP personnel in the
absence of a representative from the Power Producer,

PART 4—OvrerATiON CoDE
1. Secrion : Purpose AND Scopk

1.1.1, The gencral objective of this part of the Code is to specify the
required System Operator and Users actions in order to ensure that the Power
System in Nigeria is operated in a way to maintain adequate and safc
(ransportation of Energy, plus System security ut all times,

1.1.2. This udequate and secure operation is achieved through:
(a) Adequate and economic ancillary services :
(f) Frequency Control and Operating Reserve (Section3);
(ii) Voltage Control (Section 4) ;
" (iif) Black Start Capability (Section ).

(b) Outline the general restoration strategy, adopted by the Syste
Operator in the event of a Partial or Total Shutdown (Section 6)
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(¢) Specifying procedures for operational planning in the short to medium
ferm (Scction 7) ;

(d) Provision of information regarding risks or cvents in the Transmission
System (Scction 8) ;

(¢) Determining the actions that the System Operator shall undertake to
perform tho cconomic dispatch , and to provide Generators with running
~ orders for the Dispatch Day. (Scction 9) ;
(/) Defining the requirements for notification of Generation Outages to
the System Operator (Scction 10) ;

() Defining the reliability criteria the System Operator and the ‘I'SP
have adhere to in operating and developing the Transmission System (Scction
); |
~ (h) Establishing central co-ordination and control of operational tests
- required by the System Operator, TSP or Uscrs (Scction 12) ;
(1) Sctting safety procedures for works to be carried out in the
Transmission Network (Scction 13).
1.2.1. The Operation Code applies.to the System Operator, ‘TSP and to - Seope
Users of the Transmission System which in this Connection Conditions arc :

(a) Power Stations ;
(b) Distributors ;
(¢) Interconnected Partics

(&) Customers connected to the Transmission System.

Scction 2 : Power SysteM CONTROL

1.3.1. The objective of this scction is to specify the required System  Objective.
Operator and Uscrs actions in order to ensure that the Power System in
Nigeria is operated in a way to maintain adequate and safe transportation of
Encrgy, plus System sccurity at all times.

I.4.1. The System Opcrator shall carry out Network Planning,  General,
Development, Switching and Control Actions, which may from time to time
iffect Users operations or the sceurity of supply to Users. .

(¢) Network Planning is required for technical and design criteria and
pracedures to be applicd by the System Operator for adequate and sceure
development of the ‘Transmission Network for the benefit of all Users from
time to time.

(h) Network switching is required to implement the Transmission Qutage
scheduling program, routine operation of the Transmission Network and in
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responding to emergency and fault situations on the Transmission Network,
‘Additionally, network switching may occur automatically and without'
advance warning due to operation of protcction equipment in isolating or
clearing faults on Transmission Plant or on Participant's plant that is
connected to the Transmission System.

1.4.2. All network Control Actions carricd out on the Transmission System
have the potential to affect Users. To attempt to inform Users of every Coutrol
Action is not practicable and in most cases the information will not be of value
to the Participant, as the Participant will not invoke any specific action asa
result of reccipt of the information.

It may not always be possible for the System Operator to inform Users
in advance of the switching or other Control Actions. This would be the
case when the System Opcrator nced to carry out urgent switching or
other nctwork Control Actions resulting from a Power System condition or
fault. The System Operator shall endcavour to inform Users where time

permits, but this Shd” not delay timely implementation of Control Actions as
required.

In the event of a Power System fault or protection operation or other
automatic operation, it will not be possiblc for the System Operator toinvoke
standing procedures prior to the occurrence of the Control Action.

1.5.1. The System Operator shall be responsible to operate the Power
System in such a way in order to maintain System sccurity, achicve highest
degree of reliability practicable and take appropriate remedial action promply
to relicve any abnormal condition that may lcad to danucrous operation at all
times.

1. Consultation.—System Operator shall consult with Uscrs and take
into consideration Users’ rcasonable requirements in c.onuollm; and
development of the Transmission System,

2. Nenvork switching.—The System Operator slr{ull carry out operationl
network switching for a number of purposcs, which shall include :

(@) Outages of Transmission Plant for the purposes of maintenance,
new works, System ‘lests, protection testing andiwork by Users |

(h) Outages of Transmission Plant duc to suspected or polum.ll faults
and cmergency repairs ; -

(¢) Voltage Control ; and : _

(d) Limiting power {lows on the Transmission System to levels consistent
with the capabilities of the Transmission Plant and System security.
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1.5.2. Identification of Control ‘Actions.—The System Operator shall
identify the Control Actions that may be needed to carry out maintenance and

operation of the Transmission System and respond to Transmission System
faults and emergencies

1.5.3. Automatie switching sequences.—The System Operator shall
establish automatic switching scquences (o limit power flows or voltage dip or
Frequency deviations in the event of faults on the Power System.

1.6.1. The System Operator shall notify Users of the Transmission
Network of a Control Action (if planned and where time peimits), in accordance
with the Grid Connection Agreement.

1.7.1. Notification after action.—In the cvent that the System Operator
needs to implement Control Actions urgently and without informing Uscrs,
then unless the situation is of a temporary nature and has been rectified to

normal, the System Operator shall inform Users of the occurrence of the
actions.

Generating Companies shall promptly inform the tripping of 2 Generating
Unit, with reasons, to the System Operator in accordance with' the guidclines

- given in Section 8 of the Operational Code and other the operational event/

incident reporting procedurcs opcrating at the time. The System Operator

~shall keep a written log of all such tripping, including the rcasons for the purpose

of demonstrating the effect on system performance and identifying the need
for remedial measures. The Generating Companies shall submit a detailed
report of their Generating Unit tripping to the System Operator every month.

1.7.2. Duration of condition.~-The System Operator shall also inform
Users as to the likely duration of the condition and shall update this prognosis
as appropriate. Additionally, the System Operator shall inform Users when
the condition has ended. )

[.8.1. The System Operator shall de-energise a gencrating unit if it
identifics any of the following causcs or causes otherwise detailed in the Grid
Connection Agreement :

(a) Risk to the safcty of pcrsohnel ; .
(b) Risk to the stability of the Power System ;
(c) Risk to the Power System or any Participant's plant ;

" (d) Power Sysu.m clements to become loaded boyond their emergency
imits ;

(e) Voltage Fluctuations on the Power System outside the specificd ranges ;

() Any behaviour outside normal Power Station System operating range ;
(8) Any material breach of a connection condition ; and

B 1529

Notification
to all Users.

Control
under fault
or

_emergency

conditions.

De-
cnereisativnn
of plani.



B 1532

Frequency
‘limits.

Frequency
Control.

Compbn;:m.s
« of Operating
Rescrve.

Operating Reserve is required to secure capacity that will be availayle
for reliable and secure balancing of supply and demand.

2.3.1. The Frequency shall be scheduled at 50 Hz. The National Contr
Centre will endeavour to control the System Frequency within a namow
operating band of + 0.5 percent from 50 Hz, at least for 90 percent of the lim
during Normal Conditions. Under System Stress the Frequency Control oy
the Power System will be exercised within the limits of 50 Hz 2.5 percan
(48.75 = 51.25 Ha).

2.4.1. During Normal Conditions.—Frequency Control will be
exercised utilizing the Spinning Reserve (Primary and Secondary Reserv)
Occusionally, also the Emergency Reserve will be used.

2.4.2. The Nigerian Power System requires minimum of 600 MW of
Spinning Reserve power to sccure the network :

(ﬁ) The System Operator shall distribute the required Spinning Reserve
power among the contributing Generating Units.

(b) The Gencerators shall be responsible for continuous sccur
maintenance of their primary Frequency Control equipment as instrucicd
by the System Operutor.,

1. Shortfall—The System Operator shall evaluate the Frequency
Control performance during the day of operation and identify any shortfal.
The System Operator shall instruct a Generator(s) to perform Frequency
Control to counteract the shortfall.

2.5.1. There are two types of Operating Reserve namely Quick Reserve
and Slow Rescrve. -

2.5.2, Quick Reserve.——is the reserve that can respond within ten seconds
and be fully active within 30 minutes of activation, This Reserve is used for
second-by-second balancing of supply and demand, and to restore frequency
to nominal values following a disturbance. Quick Reserve shall consis of
Spinning Reserve and Emergency Reserve.

(@) Spinning Reserve~Spinning reserve Is the ndditional owput ffon
synchronised Generating Unit, which must be realisable to respond U
containing and restoring any frequency deviation to an acceptuble Jevel !
the event of a loss of generation or a mismatch between generation uul'[‘“‘_
and demand. The Spinning Reserve frony the Generating Unit i "_"I
capable of providing reSponse in two distinct ways and time scales: P
Reserve und Secondary Reserve,

" . ' ., .CI
(i) Primary Reserve~Primary Reserve is an automatic incredd )

decreasc in Active Power output of a Generation Unit in responscl




B 1533
System frequency fall/rise, in accordance with the primary control
capability and additional mechanisms for acquiring active power. This
change in active power output must be in accordance with the technical
characteristics and loading of the Generation Unit, without any time delays

other than those necessarily inherent in the design of the Governor Control
System.

(i) Secondary Reserve.—Secondary reserve is the automatic
response to frequency changes which is fully available by 30 seconds
from the time of frequency change to take over from the Primary Reserve,
and which is sustainable for a period of at least 30 minutes.

(b) Emergency Reserve.—Emergency Reserve is typically made up
from contracted interruptible load, gas turbines and cmergency generation.
Emergency Reserve is a less frequently used rescrve and is used when the
Transmission Network is not in a normal condition and to return the
Transmission Network to normal conditions while slower reserves are being
activated. The Reserve can be used by the System Operator for supply
and demand balancing, nctwork stability and voltage constraints. This
Reserve shall be activated, on request, within ten minutes and shall be
sustainable for two hours.

2.5.3. Slow Reserve.—Slow Reserve is the component of the Operating
Keserve not connected to the Transmission System but capable of serving
demand within a specified time. Slow Reserve is used to restore Quick Reserve
when required. Slow Reserve shall consist of Hot Standby and Cold Reserve.

~ (a) Hot Standby.—Hot Standby is a condition of readiness in relation to
any Generation Unit that is declared available, where it is ready to be

* synchronise and attain an instructed load within 30 minutes, and subsequently
maintained such load continuously.

(b) Cold Standby.—Cold Standby is a condition of readiness in relation
toany Generation Unit that is declared available, to start, synchronise and

Mtain target loading within a pre-defined period of time, typically within up
to 12 hours.

" 26,1 The 'Systcm Operator shall, in consultation with the other Users,  Operating

SP_CCify the Operating Rescrve policics, including its allocation of the permissible ﬁ‘;ﬁ“‘"

Mix of Spinning and Quick Reserve, and procedure for applying Operating ek
&serve in practice, and the limitations, if any, upon the amount of Interruptible

Load which may be included. The System Operator shall submit the Operating

Reserve policy to the NERC for approval.

2.6.2. In developing the Opcrating Reserve Policy, due consideration
$hall be taken of relevant factors, including, but not limited to the following
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(a) The cost of provxdmg Operating Reserve at any pomt in time ;

(b) The magnitude and number of the largest Generation in-feeds to the
Transmission System at that time, including in-feeds over Interconnections and
also over single Transmission feeders within the Transmission System;

(c) Ambient weather conditions, insofar as they may affect (directly or

~indirectly) Generating Unit and/or Transmission System Reliability ;

(d) The predicted Frequency drop on loss of the largest in-feed as determined
through simulation using a dynamic model of the Power System ;

(¢) Constraints imposed by Agreements in place with externally
interconnected parties ;

() Hislorical Availability and Rclmblhty performance of individul
Generating Units ;

() Natified rlsk to the Rellubility of Individunl Generating Units ;and
(/1) Pemund Forecasting uncertuintices,

2.6.3. Unless prchd to be technically impossible, or the economic burden

imposed on the dispatch cost excessive, the Operating Reserve Policy shal
be developed under following premises ;-

(a) Primary Reserve.—It shall be ensured that enough primary rescrve
is available to maintain system frequency within acceptable limils, following
a contingency such as a unit trip or a sudden surge in load, without any
under-frequency load shedding.

The frequency shall stabilize above 49.00Hz following all crediblesingle
contingency loss, The largest single unit loss permissible is 220MV
(classified as a major incident),

(b) Spinning Reserve.—It shall be ensured to keep the frcquency
above 48.75 Hz after credible multiple contingencies, considering adequite
operation of the under-frequency load shedding scheme, currently being
the loss of 660MW generation - (typically loss of a major hydro station)

(c) The minimum Operating Reserve shall be sufficient o cover 150
percent of the loss of the sent-out capacity of the largest Generating Uni
in service at that time, If two Generating Units are connected to tl?
Transmission Network via one common Generation transformer, the sul
of the two Generating Units’ sent-out capacity shall be used as lhe larges!
Gcncmlmg, 3 Unil,

(d) Operating Reserve mix.—The mix of Operating Rescrve shall b
as follows :

ol et




(i) An amount of Spinning Reserve, responsive to AGC, which is
sufficient to provide Normal Regulating Margin ; plus

(if) An additional amount of Operating Reserve sufficient to reduce
Area Control Error to zero within 10 minutes following loss of generating
capacity which would result from the most severe single contingency.
Interruptible Load may be included in the Quick Reserve provided that it
can be interrupted within 10 minutes and can remain off until replacement
Generation can be made available ;

(iii) Atleast 50 percent of these Operating Reserves shall be splnmng
and the other 50 percerit shall be Quick Reserve ;

(¢) Operating Reserve shall be dispersed throughout the system and
shall consider the eftective usc of capacity in an emergency, time required
to be effective, transmission limitations, and local arca requirements.

2.6.4. The System Operator shall, in consultation with the other Users,
leview probable contingencics [requently to determine the adequacy of
Operating Reserve Policy, maintain it perimanently under review. On an annual
basis, it shall submit to the NERC an amended version for approval, taking
ito consideration the previous year's Frequency recovery performance.

2.6.5. Record keeping.—The System Operator shall keep records of
signifizant alterations to the Operating Reserve policy.

~ 27.1. The System Opcerator shall be responsible to determine the amount
of Operating Rescrve required for cach Dispatch Period of the Dispatch Day,
he carried ar any time to ensure system sceurity, according with the
Operating Rescrve Policy approved by the NERC.

~ 2.7.2.The Operating Reserve shall consist of Quick Reserve (Spinning
kescrve and Emergency Reserve), and Slow Reserve.

2.7.3. In order to adequately and cfficiently determinc the amount of
Operating Reserve :

(u) Gencrators shall keep the System Operator informed of the Availability
ol its Generating Units.
(b) The System Opcrator shall keep proper records of the Availability of
~ its transmission resources.

(c) The System Operator shall have information, including weather

forecasts and past Load patterns, avanlable to predict the Transmission
Systom's future Load.
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2.7.4, The System Operator shall operate the Transmission System lo
provide for a level of Operaling Reserve sufficient to account for such factors
as crrors in forecasting, generation and Transmission Equipment unavailabilily,
number and size of Gencrating Units, system Equipment Forced Outage rates,
maintenance schedules and.regulating requirements. The System Operator
shall take appropriate steps to protect thc Power System against the next
contingency, following the loss of Generation resources or Load.

2.8.1. Operating Reserve is an Ancillary Service. During the Prc.
Transitional, and the Transitional Stages, this Ancillary Service shall be
considered mandatory. During the Medium Term Stage, and in the Final Stage
the System Operator shall contract for Operating Reserve to enable the System
Operator to operate the Transmission System securely at all times.

2.8.2. Governor Control System.—In order that adequate Frequency
Control is maintained on the Transmission System at all times, Generators are
required to provide the Primary Reserve specified by the System Operalor,
complying with the following requirements :

(@) Gcncraling Units, when Synchronised to the Transmission System,
shall operate at all times under the control of a Governor Control Sysiem, |
unless otherwise specificd by the System Operator, with characleristics
within the appropriate ranges as specified in connection conditions ;

(h) No time delays other than those nccessarily inherent in the design of
the Governor Control System shall be introduced ;

(c) No Frequency dead bands shall be applied to the operation of
Governor Control Systems.

2. Restriction of governor action.—The Generator shall only restrict
governor action where

(d) the aclion is cssential for the safety of personnel and/or to avoid
damage to plant ; or -

(e) in order to secure the Reliability of the Generating Unit ;or

(f) the restriction has been a&lccd upon between the System Opcmtor
and the Generator in advance ; or

(g) the restriction is in accordance with a Dispatch Instruction givenby
the System Operator. The System Operator shall record the nature of ¢
restriction, the reasons, and the time of occurrence und duration of 1h°
restriction,




" 2.8.3. During the Pre-transitional and Transitional Stages :

(a) Each Generation Plant shall inform the System Operator its normal
technical capabilities to provide different types of Operating Reserve, and
the minimum time to make it operational.

(b) Any Generation Plant shall not unreasonably refuse to provide
Operating Reserve when it has the required technical capability and the
System Operator assigns it in accordance with this Code.

(c) When a Generation Plant identifies that, due to technical or operational
problems or constraints, its capability to provide Operating Reserve has
reduced compared to the normal capability informed to the System Operator,
that it shall inform as soon as practical the System Operator of this constraint.

2.8.4. During the Medium Term and Final Stages : |

(a) The System Opcrator shall be responsible for contracting for the
required Operating Rescrve and shall Dispatch it economically between all
the participating Generators, Distributors and Eligible Customers (in the
case of Interruptible Load).

(b) The System Operator shall agree on an annual basis with the
Generators ull the conditions relating to Frequency Control (Secondary
Reserve). This shall include the possible range that cach participating
Generating unit can comply to and the time of the year when it shall be
possible technically. The System Operator shall decide on the scheduling of
the different Generating Units to perform Frequency Control. The System

“Operator shall basc this on an cconomic evaluation and Availability of the

Generating Units. The System Operator shall instruct the Generating Units
onc day belore they will be required to perform Frequency Control. The
Generator shall be informed of the time interval and the range required.

(c) Generators capable to operate in the regulating mode shall have
priority in being contracted to carry Frequency Control.

(¢) Generators that are contracted for Secondary Reserve are required
torespond with at least contracied capacity for low frequencies or according
to the agreed droop characteristic. The response is required fully within
thirty (30) seconds, to an increcasc or decrease in system frequency above/
below the allowable dead-band. This response must be sustained for at
least thirty (30) minutes.

(¢) When the Systemi Operator decides to implement frequency
"egulation under AGG control, following rules shall apply :
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(i) The AGC shall act as a secondary Frequency Control device ung
shall raise or lower the Generating Unit output according to an economic
analysis of the participating Generating Units. This economic analysis
takes the registered operating characteristics of Generating Unis,
Generator Nominations, Transmission System losses and Availability of
plant into account to determine optimal Generating Unit output.

(ii) The System Operator shall ensure the balance between Generalion
and the Load. The System Operator shall achieve this by the deploymen
of secondary Frequency Control (AGC); v

(iif) The secondary Frequency Con@r'ol (Spinning Reserve) shall ik
contracted to Generators that have installed the requirzd technical meas
for this purpose in conjunction with the System Operitor.

(iv) On the basis of an annual Dispatch Schedule, the System Operalor
and the corresponding Generators shall agrec Bilateral Agreements fir
operation under secondary Frequency Control (providing of Seconduy
Reserve)

(v) Based upon these conditions and the Dispatch Schedule, the Sysien

~ Operator shall decide which Generators o involve in seconduy
- Frequeney Control (providing Secondary Reserve) and at what tine

intervals, in accordance with the principle of minimum costs
Availability

(vi) The AGC shall be managed via the SCADA systeny at the Nation
Control Centre. -~ :

(vii) Reliability Must-Run Requirements.—1he System Opciator
shall contract Reliability Must-run Generating Units to cater for sitiaiois

where Emergency Reserve power is needed to keep the Transmissio
System sccure. '

The System Operator shall determine the needed Reliability Mis:
run requirements by performing extensive Reliability studies on i
Transmission System, taking the scheduled Outages into account.

The System Operator shall quantify the risk the Transmission Systt
is exposcd to due to unanticipated Outages. Based on this risk assessml
additional Reliability Must-run Agreements might be nceded.

The System Operator shall report on all Reliability Must1t!
Agreements by including the details in the Reliability annual assessn"
report on un annual basis to the NERC. This report shall addrest e
reasoning for cach Reliability Must-run Agreement and the ache™

~ performance of euch Reliability Must-run Unit.




SecrioN 3 : Vouract: CoONTROL

3.1.1. The objective for Voltage Control is to achieve a healthy voltage
profile for the Powcer System.

3.2.1. The System Operator shall endeavor to maintain sufficient
Availablllty of dynamic and static Reactive Power in order to maintain the

Transmission System voltages at Connection Points within the levels specified,
atall times.

3.2.2. The System Operator should use the effects of Transmission
System capacitance in controlling the Transtnission Systm voltage.

3.2.3.The Systein Operator can operafe the Transmission System voltage
towards the upper portion of the allowable control ranze at times of high
© Reactive Power Demand (normally times ol high Active Power Demand).

3.2.4.The System Operator can operate the Transmission System voltage
towards the lower portion of the allowable control rarge at times of low
Reactive Power Demand (normally times of low Active Power Demand).

I. Responsibility.—The System Opeiater shall be 1esponsible for @
(¢) maintaining voltage stability of the {ratsimission System § and

H) maintainine Transmission System voltages at Participant Connection
(b) E y g p
Points within operational limits.

3.2.5. Dispatch.—The System Operator shall, by mcans ol Dispatch
Instructions, instruct Generators (o adjust the voltage level at the Connection
Point or the Reactive Power output of Generating Units.

- 2. Control Facilities.~=The System Operator shall adjust Transmission
System voltages, using “available control facilitics. This is to achicve the
Reactive Power capacity necessary in order to maintain Transmission System
voltages at Conncection Points within the specified levels.

3.2.6. The remedics or penalties regarding non-compliance with regards
(o Voltage Control must be detailed in the Grid Connection Agreement,

3.3.1. Transmission System losses : The System Operator shall control
system voltages inorder to maximize the reliability of the Transmission System,
trying, when possible, to minimise Transmission System losses and the cost of
the Ancillary Services.

3.3.2. Procedures.—1he System Operator shall determine and modily,
A appropriate, general procedures for controlling voltages on the Transmission
System. The procedures shatt be formulated considering the relevant economics
ofTransmission System operation and Power System Reliability. In determining
these procedures, the System Operator shall consider daily. weekly and
seasonal factors, The System Operator shall determine :
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(@) suitable target voltages in order to limit/control the effect of
Transmission Capacitance ;

(b) best utilisation of dedicated Voltage Control facxlmes and

(c) Reactive Power dynamic reserve requirements.

Voltage 3.5.1. The System Operator shall use the following Voltage Control
Control
. Methods. . Methods:

(a) Transformer tap-changing, cable switching, reactor and capacitor

switching and other control methods which involve utilisation of Transmission
System plant only ;

(b) Tap-changing on Generator transformers ;
(c) Demand power factor correction ;

(d) Utilisation of Generating Unit Reactive Power capability, both by
means of AVR control and also Reactive Power Dispatch Inslmctmns issued
_ by the System Operator to Generators ; or

(e) Eventually, and only if Reliability of the Transmission System s not
heavily affected, the switching of Transmission Lines in order to reduce the
capacitive contribution of the Transmission System.

3.4.2. Monitoring.—The System Operator shall monitor the Transmission

System Voltages continuously. Appropriate voltage operating points shall be

determined by the System Operator, taking account of the Voltage Control

~ policy and in particular of system conditions pertaining at the time of operation.

Voltage 3.5.1. The System Operator shall utilise additional Voltage Control
Control :

During mechanisms in the cvent of System Emergency Conditions. These shallincludc
- Emergencics. the fo".owmg :

(«) Generators may be requested to operate Generating Units at Reactive
Power levels (delivering or absorbing) outside their currently registered
operating characteristics. This will be done by agreement between the
Generators and the System Operator and Generators will not be penalised
for non-compliance with this Condition ;

(b) System widc restoration of voltages by instructing Generators 10

carry out a tap-change on the main Generator transformer of severd
Generating Units simultancously ; and

(¢) Loud shedding may be used to prevent Voltage from contravenint
. Low Voltage limits at Connection Points.

Provision of 3.6.1. Voltage Control is an Ancillary Service.—Minimum requiremet®
Xolwscl for this Ancillary Service, that all Participants are obliged to provide ¢
ontro

established in this Code. During the Mcdium Term Stage, and in the Find




Stage the System Operator may establish contract for additional enhanced
Voltage Control with some Participants in order to enable the Transmnssnon
System be operated efficiently and securely at all times.

3.6.2. During the Pre-transitional and Transitional Stages.—

(a) Each Generating Unit shall inform the System Operator its Capability
Curve. In case there exists seasonal or permanent technical restrictions,
that could prevent the Gencerating Unit to produce reactive power within
the limits of this curve, this situation shall be reported to the System Operator.

(b) The Generating Unit shall normally be operated under the control of
acontinuously acting AVR, which shall be set so as to maintain a constant
terminal voltage within the voltage range specificd by the System Opcerator.
While the reactive power produced by the Generation Unit is within the

"limits indicated in the Capability Curve, the Generator may only disable or
restrict AVR action :

(1) where the action is essential for the safety of personnel and/or plant ;
(i¢) in order to securce the Reliability of the Generating Unit ; or

(iif) where the restriction has been agreed upon between System
Operator and the Generator in advance.

(c) When a Generation Plant identifics that, due to technical or operational

problems or constraints, its capability to provide reactive power lias reduced

-compared to the normal capability informed to the System Operator, that it
shall inform as soon as practical the System Operator of this constraint.

(d) Generating Unit Restrictions.—The System Operator may imposce
restrictions on the operation of the Generating Unit in accordance with
Good Utility Practice in the event of a Generating Unit not operating under
AVR. This shall provide for safe and sccure operation of the Transmission
Systemand opcration within prescribed standards, including where necessary
instructing the Gencerator to De-energise the Generating Unit,

3.6.3. During the Medium Term and Final Stages.—

(¢) Minimum Requirements for Generating Units

(/) The minimum amount of reactive power each Generating Unit
shall be able to produce, if required by the System Operator, is defined
by the following limits : _

a.i.]) Inductive: 25 percent of the rated .nctlvc power (cos ( = (p.‘)7 at
full output)

a.i.2) Capacitive : 15 percent of the rated active power (cos (= qxoxo at
full output)
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The Generating Unit shall be able to deliver this reactive power within
the whole range of generated active power (from technical mxmmum to rated
_ capacity) : et

(ii) Each Generating Unit shall normally be operated under the control
of a continuously acting AVR, which shall be set so as to maintaina
constant terminal voltage within the voltage range specified by the System
Operator. The Generator shall not disable or restrict the operation of the
AVR except for the conditions identificd below, in which event the

~ Generator shall notify the System Operator without delay.

(iif) AVR Restriction.—While the reactive power produced by the
Generation Unitis within the limits indicated in Section 4 of the Connection
Conditions thc Generator may only disable or restrict AVR action-

adii 1) where thc action IS essemml for the safety of personnel and/or
plant;

a.iii. 2) in order to secure the Reliability of the Generating Unit ; or

a.iii. 3) where the restriction has becn agrccd upon between Syslum
Operator and the Generator in advance,

(iv) Generating Unit Restrictions.—The Syslem Operator may
imposc restrictions on the operation of the Gencrating Unit in accordance
with Good Utility Practice in thc event of a Generating Unit not operating
under AVR. This shall provide for safc and secure operation of the
Transmission System and operation within prescribed standards, including
where necessary instructing the Generator to De-encergisc the Generating
Unit. The System Operator shall consult with the Generator as soon as
possible after such actions had been taken in order to determine a sufe
operating regime, which causes minimum restriction on the operation of
the Generating Unit,

() Minimum Requircments for Distr 1butou s or Customers Connected (o
the Transmission System

(/) The Distributors and ustomerss Connected to the Transmission
System shall maintain an inductive Power Factor not less than 0.95 al
the Conncction Point, unless a diffcrent value have been agreed in the
Connection Agreement.

(c) Additional requirements tor Voltage Control

(i) In case the System Operator considers that additional means of

o Voltage Control are required in the Transmission System (in excess of

those previously stated), it can procure them, establishing contracts will

Gengration Units, Distributors or Customers Connected to the
Transmission System,




SECTION 4 : BLACK START
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4.1.1. The objective of this section is to stipulate the Black Start Objective.

requirements the System Operator has to cater for.

42,1, Generating Units have to be identified that can start on own  General.

rsources from a total de-energised state which may be due to emergency
condition declared by System Operator as in Section 6 of the Operational
Code or Appendix 9 of this Code. Such Generating Units may be necessary
tostart other Generating Units and revive thc Power System following a Total
Shutdown. The necessary contracts must be closed between the System
Operator and Generators to provide Black Start Capability and appropriate
tests must be done on a regular basis to ensure that the Power System can be
reactivated following such an extreme emergency situation.

4.3.1, Black Start is an Ancillary Service. The System Operator shall

contract for Black Start to enable it to operate the Transmission System
securely at all times.

44.1. The System Operator shall set out the requirements for Black
Start Stations to enable recovery of the Transmission System from a Partial
Shutdown or Total Shutdown.

4.4.2. Requirements for Black Start Stations—

(a) Black Start Stations shall have the ability for at least one of its
Generating Units to start-up from shutdown and to energnse a part of the
total system, or be Synchronised to the System.

(b) The Black Start Stations shall perform Black Start upon instruction
from the System Operator, without an external electrical power supply.

(c) The Black Start Power Station shall inform the System Operator if
during the Demand restoration process any Black Start unit cannot, because
of the Demand being experienced, keep within its safe operating parameters.

(d) The System Operator shall where possible, either instruct Demand
- tobe altered or will re-configure the Transmission System or will instructa

Participant to re-configure its system in order to alleviate the problem being
experienced by the Generator.

(e) However, System Operator will accepts a suitable decision to keep a
Generating Unit in a Power Station operate outside its safe operating
parameters, for alimited period of time. The System Operator shall accept
that the Generator opcrator may change Generation on that unit if it believes
itis necessary for safety reasons. The Generator shall inform the System

Operator as soon as reasonably practical if such a change is made without
prior notice.

Ancillary
Service.

Requirements.
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SECrioN § : EMERGENCY OPERATION AND RESTORATION

5.1.1. The objective of this scction is to outline the general restoration

strategy, which shall be adopted by the System Operator in the event of a

Partial or Total Shutdown of the Transmission System emergency condition or
that indicated in Appendix 8. This includes the need for a restoration planand
an under Frequency Load shedding scheme. '

5.2.1. The Operating States of a Power System are classified into five
Operating States, namely normal, alert, emergency, in extreme and restorative,

5.2.2. The different Operating States can be defined as follows :

' (@) Normal Operating State.—The Power System variables, voltage
and lines, are within the normal range and no equipment is being overloaded.
The Power System operates in a sccure manner and can withstand any
single conlingency without violating any of the limits.

The Power System should be in this mode of operation for most of the
time. The System Operator shall endeavour to operate the Power System
such that it is in the normal Operating State.

(b) Alert Operating State.—The Power System will move into this
state of operation once the sccurity level falls below a certain limit. This
could also be duc to the possibility of a disturbance due to bad.weather
conditions, such as a scvere storm. .

The Power System variables, voltage and lines, are within acceptable
operating range and limits, However, the Power System is weakened and
the next contingency could cause an overload or voltage violation,
Emergency operating state.

I P

The Power System will move into this state of operation if a severe
disturbance occurs or under a civil cmergency situation as in Appendix §,
when the system is in the alert operating state. Some of thé busbar yoltages
will be low and/or equipment will exceced its short-term emergency ratings.
The system will still be intact and can return to the alert Operuting State
once the emergency actions have been initiated, such us fault cleating,
excitation control, gencrating tripping and Load curtailment.

(¢) Extreme Operating State.—The Powcr System will move into this
state of operation once the emergency actions have failed 1o be effective
This will result in a possible cascade tripping of the transmission lines and
Generators and a possible Shutdown of a part of the Power System. The
Power Systcm can then be saved by the initiation of under Frequency Load
shedding and controlled separation of portions of the Power System.

(d) Restorative Operating State.~The System Operator shall reconnec!
all the facilities and restore (he system Load during this Operating Stat¢




either tﬁrough approach in Scction 5 or other safe method deemed necessary
by System Opcrator. The Operating State of the Power System will then
move from Operating State to restorative state until it has once again reached
again the normal Operating State.

5.3.1. Operating States.—System Opcrator shall always be in a position
to determine the Operating State of the Power System. The System Opcrator
shall be responsible to inform all the parties involved once the Operating State
changes from one Opcrating Statc to another. '

5.3.2. System Operator shall develop and maintain contingency plans to
manage system contingencies and emergencices that are relevant to the
performance of the Transmission Nctwork. Such contingency plans shall be
developed in consultation with all Users, which shall be consistent with the
actual situation of the Nigerian Power System and internationally utility best
practices. It shall includc but not be limited to :

(a) under-frequency load shedding ;

“(b) meeting system disaster management requnrements including the
nccessary minimuin

(c) load requiremcnts ;
(d) forced Outages at all points of interface ; and
(¢) supply restoration.

5.3.3. Emcrgency plans shall allow for quick and orderly recovery from
apartial or complete system collupse, with least cost solution and minimum
impact on customers.

5.3.4. The System Opcerator shall periodically verify contingency and/or
emergency plans by actual tests to the greatest practical extent possible. In
the event of such tests causing unduc risk or undue cost to a Uscr, the System
Operator shall take such risks or costs into consideration when deciding whether
to conduct the tcsts. Any tests shall be carricd out at a time that is Icast
disruptive to the Uscr and cmbedded End-use Customers. The costs of these
lests shall be borne by the respective asset owners. The System Operator
shall ensure the co-ordination of the tests in consultation with all affected
Users.

5.3.5. The System Operator shall specify minimum emergency
requirements for Distribution Control Centres, power station local control
centres and substations to ensure continuous operation of their control, recording
and communication fucilities.

Other Users shall comply with the System Operator reasonable
requirements for contingency and emergency plans.
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Restoration
of Supply. -

5.3.6. The System Operator shall set the requirements for automaiic

and manual load shedding. Users shall make available loads and schemes (o
comply with these requirements.

5.3.7. The System Operator, in consultation with the TSP. shall be
responsible for determining all operational limits on the Transmission Network,
updating these periodically and making these available to the Users.

5.3.8. The System Operétor shall conduct load flow studies regularly (at
least monthly) to determine the effect that various component failures would
have on the reliability of the Transmission Network. At the request of the

System Operator, Distribution Network Operators shall perform related load

flow studies on their part of the network and make the results available tothe
System Operator.

5.3.9. Procedures and Facilities.—System Operator shall ensure that

" the necessary procedures and facilities are in place to support quick and secure

re-establishment of the Shutdown parts and restore supply to Users.

5.3.10. Safety.—The System Operator shall de-energising certain plant

in order to provide for safe and secure operation of the Transmission System
within prescribed standards, including-

(a) During a System Emergency Condition ;
(b)-During Power System restoration ; and

(c) Following the issue of an In-extreme operating state.

5.4.1. Restoration Plan.—The System Operator shall develop and
maintain a well-documented Power System restoration plan for the Nigerian
Power System, The System Operator shall consult with all the stakeholders
onan annual basis to review the restoration of supply in Nigeria. The Powcr
System restoration plan shall include the restoration of the Power System
from a Total Shutdown and shall also address a Partial Shutdown.

The System Operator shall inform all the Users of the procedure for
Power System restoration at the time of a partial or Total Shutdown, Each
Participant shall abide by the System Operator’s instructions during the
restoration process, subject to the safcty of personncl and the Users’ plant.

5.4.2. Training.—The System Operator shall be responsible for the
tralning of ull personnel who may be involved in Power System restoration.
They must be familiar with, and adequately trained and experienced in theif
standing instructions and other obligations so as to be able to implement the
procedures and comply with any procedures notified by the System Operato"

. 543. In-extreme Operating State Test.—The System Operdlor shall
in consultation with all stakeholders, issue an In-extreme Operating State




least once each year. This will be a test and not a real situation. The purpose
of this would be to ensure proper training of all personnel involved. The
stakeholders shall be notified in advance of the content of the tests and a date
-and time for execution of the tests shall be agreed. The stakeholders must,

acting in accordance with Good Utility Practice, co-operate with any such
testing.

5.5.1. Plan.—The System Operator shall have a plan to continue its
operations in the case of the National Control Centre becoming inoperable.
This plan could include a permanent back-up Control Centre shadowing the
main National Control Centre with the appropriate trained staff on site. In this

- case the back-up Control Centre shall be located remote from the site of the
National Control Centre.

5.5.2. Training.—-The System Operator shall also ensure that the staff
members of the back-up Control Centre have been well informed and well
trained to cnable them Lo operate the Power System securely. This site shall
also be equipped with the required telecommunication infrastructure capable
totransfer all relevant data and the required voice communications needed to
operate the Power Systcm.

5.6.1. The System Operator shall make provision for an emergency co-
ordination facility as part of the restoration plan.

5.6.2. The emergency co-ordination facility shall mean a site, remote
from the Natiohal Control Centre, providing at least the minimum level of
communication capabilitics nccessary for operation of the Power System.
The emergency co-ordination fucility shall be utilised in the cvent that an

emergency situation or major failure of facilitics at the NCC (and/or back-up
* Control Centre if applicable) prevents operation from either the NCC or the
- back-up Control Centre.

5.6.3. In the event of the emergency co-ordination facility being utilised,
the System Operator shall bc able to communicate with the following
stakeholders during such an emergency :

(¢) All Users 3

(b) The Commission ;

(¢) The Federal Government ; and

(d) The Defcnce force.

5.6.4. The System Opcrator shall ensure that the emergency co-ordination

fucility is cquipped with up to date single line diagrams, operating diagrams
and operating procedures at lcast once a year.

5.6.5. The back-up Control Centre could be used as cmergency co-
Ordination facility. '
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5.7.1. Policy and Analysis,.—The under Frequency Load shcddmg \hall
be the last step during an emergency. All other remedial steps should have
been taken alrcady.

~ The under Frequency Load shedding scheme shall be studied by the
Operational Planning staff on an annual basis and it shall be the responsibility
of the TSP to implement any modifications.

Under Frequency Load shedding shall be in steps related to one or more
of the following : Frequency, Rate of Frequency decay, Voltage level, Ratc of
voltage decay or Power flow.

The System Operator shall be responsible to compile a proper under

" " Frequency Load shedding scheme policy. This policy shall be revised onan

annual basis. As initial policy five under Frequency Load shedding stepscan -
be recommended. However, this nceds to be studied in detail by the Operational
Planning staff, Those five steps are :

(a) 10 percent of the maximum Demand at 49.2 Hz with a 0.3 sccond
delay ;
(b) 10 percent of the maximum Demand at 49.0 Hz with a 0.3 sccond
dclay; ; :

(c) 10 percent of the maximum Demand at 48.8 Hz with a 2 sccond
delay;

(d) 10 percent of the maximum Demand at 48.5 Hz with a 2 sccond
delay; and

(€) 10 percent of the maximum Demand at 48 2 Hz with a 2 second
- delay. :

[Note : The above-mentioned steps are an example only. The specific
conditions in Nigeria need to be studied in order to develop suitablc steps for
the Nigerian Power System].

5.1.2. Under Frequency Load Shedding Scheme.~The Sysien
Operator shall ensure that the Power System is cquipped with a well ¢0-
ordinated under Frequency Load shedding scheme.

The under Frequency Load shedding scheme shall automatically PC
activated by the relays for insufficient Generation or Transmission Capactt
to safeguard the Power System.

The Syslcm Operator shall ensure that the under Frequency Loud
shedding relays are located on dedicated Loads or distribution/ reticulation
transformers uand not random fecders.

""

vy
.




57.3. Co-ordination.—Under Frequency Load shedding shall be co-
ordinated throughout the Power System with other under Frequency isolation,
quch as Generator tripping or isolation, shunt capacitor tripping, and other
qutomatic actiohs which occur during abnormal Frequency or voltage conditions.

5.74. Testing.—Under Frequency Load shcdcﬁng rclays shall be tested
in six-monthly intervals to ensure that they are still connected and in good
working order.

_ 5.1.5. Manual Load Shedding.—Should the under Frequency Load
~ shedding not be sufficient, the System Operator shall shed Load manually if

the System can still be saved from a Total Shutdown.

5.7.6. Re-Synchronisation.—The System Operator shall shed additional
Load manually before re-Synchronising the different islands after the Power
System scparates into various islands and there is insufficient generating
capacity in the islands to restore the Power System Frequeucy following under
requency Load shedding.

6.1. Objective.—The objective of Operational Planning is to specify
technical, design, information cxchange and procedures to be applicd by the
System Operator to proper opcration of the Transmission System in the short
to medium term. Thesc also include studying and documentation of short and
medium-term events. It shall ensure that the System Operator is preparcd for
short to medium term situation and emergency. This section describe the
different technical activities necessary. to ensure that, Users and System
Operator are well informed of the status of the System during maintenance
and unforced Outage conditions.

6.2.1. The following activities shall be performed by the System Operator
lo cnable it plan for a stable Power System at all times :

" () Create data base fbr :
(i) Steady statc ;
(if) Scquence data ; and
(iii) Dynamic data.
(h) Compile a representative model :
() Peak/minimum loading for present year; and
(i) Pcuk/minimum loading for the next five years.

() Perform load fiow studies for all cases involved, checking the powcr
flow and the voltage profile for the existing network ;

(d) Calculate fault levels at all substations on an annual basis ;
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“(e) Usc the daily Demand Forecast to conduct n-1 / n-2 contingency
studies to prepate for the next operational day, or any other situation in the
near future. All the maintenance plans shall be studied to see the feasibility
of that Outage in the next day or near future. This shall prepare the National
Control Centre for any unexpected conditions that could occur. Itis important
considering any maintenance on major transmission lines that could be
planned for the next day ;

(fH Conduct contingency studies for the year ahcad up to 3 yeuars in
advance and prepare a strategy of how to achieve the Reliability indices
pursuant to section 10.2.3 ;

~ (g) The results of the contingency studies shall be documented in a
contingency plan. This plan shall be needed when the remaining lines overload
or have severc voltage depressions. The contingency plan shall be studied
to arrive at a viable operational solution. The aim shall be to maintain
contingency of supply to the Users ; :

(h) As part of the contingency plan the thermal rating of all the links
should be determined for the involved Users substations. It should include
the transformer rating and breaker breaking capacity. it is important to
- have information of both the 75°C and 90°C thermal limits of all the power
equipment involved ;

(1) The results shall be in the form of a single line Load flow diagram,
and the contingency plan shall consist of the single line diagram and detail
switching instructions and precautions that should be taken prior to any
operational activity ;

(/) The dynamic data shall be uscd to perform some studices related to
the voltage collapses that could occur during certain contingencies. It shall
also be used to see the dynamic behaviour of the system during certain
major contingencies. It can also be used to check the optimum ARC deud
time for the Distribution System. Somc of these times can be optimised
and subsequently Icad to the improvement of the Quahty of Supply to the
Distribution consumers ;

(k) Voltage collapse studies should also be performed using steady-state
data, This shall be necessary to determine the maximum transfer across
certain network to Users. Thesc studies shall indicate at what stage morc
expansion would be needed given the rate of consumer Load growth ina
particular area ;

(/) The System Operator’s Operational Plunning staff shall ensure that
the above documentation is in the control room and that these documents.
arc always updated to the latest expansion in the Power System ; and
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.(m) System Operator’s Operational Planning staff shall study the
implementation of under Frequency Load shedding scheme. These studies
“ shall be updated on an annual basis and the new settings and requirements
shall be given to the System Operator to implement as soon as possible.

(n) The System Operator shall perform studies to determine the level of
reinforcement or expansion required of the Transmission Network to meet
new operating conditions and User(s) requirements, including those arising
from a new User connection. '

6.3.1. The Opcrational Planning staff of the System Operator shall Function.

perform the following functions: - ' the
Operatic
(@) Development of Plan.—The System Operator shall develop a set  Planniny
of operational plans, which are designed to evaluate options and documented o

procedures for rcliable operation.

(D) Plan Maintenance.—The System Operator shall maintain a set of
- operational plans, which are designed to evaluate Optlons and documented
procedures for reliable opcration.

(¢) Plan hmplementation.—The System Operator shall utilise the
appropriate staff to implement operational plans and to assure that the
System is operated reliably and securely.

(d) Information and lraining.—The System Operator shall also ensure
that thc National Control Centre and the rclevant Control Centre staff are
well informed and traincd to use this information.

(¢) Reviews.—Thce Opcrational Planning staff of the System Operator
shall be responsible for reviewing the ‘'under Frequency Load shedding
scheme, as defincd in Condition 6.7.2 on an annual basis.

6.3.2. The Operational Planning stalf shall be experienced in the operation

and planning of a Power Systcm The required areas of expemse are the
following :

(a) Technical Operational Studies
- (i) Load flows ;
(i) Contingency studies ;
(éii) Dynamic studies (Power System Stablhty) g
(iv) Voltage collapse ;
(v) Expansion studies ; and

(vi) Energisation studies.
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(b) Opérational-Documentation
(i) System operation guidelines ;
(if) System operation procedures ; and
(iii) Database creation, storage and achieving,.
(¢) Bmergency operation und Power System restoration
The System Operator Operational Planning staff will huvc‘mnjor inputs

- into the restoration plans of the System Operator as defined in Condition 6.4,

6.4.1. By week 32 of each Calendar year, each User shall provide the
System Operator with the data requested below (cxcept Demand solely related

* to Power Station Auxiliary plant when fed in accordance with pre-agreed

feeding arrangements), for curr ent Calendar year and cach succeeding three
Calendar years. :

6.4.2. Profiles.—Power Stations, Distribution Network Operators and
Customers Connected to the Transmission System shall supply the following
information in writing to the System Operator a year in advance :

(a) Typical daily profiles of the anticipated Demand per Connection Point
during each Dispatch Period over a week.

() Typical daily maximum Demand values of the anticipated Demand
. per Connection Point over a month ;

(c) Typical monthly maximum Demand values of the anticipated Demand
per Connection Point over 4 year '

6.4.3. Generating Units.—Power stations, Distribution Network
Operators and Customers Connected to the Transmission System shall supply
typical Active and Reactive Power profiles for their operation, and Availability
as appropriate, of Generating Units under their control and those not
participating in the System Operator Administered Market where the tofal
registered capacity of Generating Units on a single site cxceeds 10 MW, The
method for submitting these data schedules for such Generating Units shall b¢
the same as provided for in the Market Rules or other Agrcements for
Generators participating in the System Operator Administered Market.

6.4.4. On the last business day of every calendar week, Users shall
provide the System Operator with the data requested below (except Demand
solely related to Power Station Auxiliary plant when fed in accordance wilh
pre-agreed feeding arrangements), for the following 14 days after the
submission.

6.4.5. Day-ahead Demand and Availability Forecast :

(a), Demand Forecasts factors—
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The System Operator sh;xll take the following factors into account when
conducting Day-ahead Demand Forecasting :

(i) Historical Demand data ;
(i) Weather forecasts and the current and historical weather conditions ;

(iii) The incidence of major national and local events or activities that
are known to the System Operator in advance ;

(iv) Transmission System-losses ;
(v) Generating Units not participating in the market ;

(vi) Demand Control of 1 MW or more (averaged over any half hour
at any Connection Point) proposed to be exercised by any Dlstnbutor_ i
"and of which the System Operator has been informed ; N

(vii) Other information supplicd by Uscrs ; and

(viii) Interconnection transfers.

(b) Demand Forecast methodology.—System Operator shall use a
‘Demand Forecast methodology based on lactors in 10.4.5 (a) to produce,
by statistical means, unbiased {orecasts of Demand including that to o¢ met
by Distribution Embedded Units. Demand shall be calculated from these

forccasts, but shall also take into account factors (¢), (f), (¢) and (#) in
Condition 10.2.

(c) Demand Profiles.—Power Stations, Distribution Network
Operators and Customers Connected to the Transmission System shall supply

the following information in wriling to the System Operator 14 days in
advance :

(£) Typical daily profiles of the aggregated Demand on their system
during cach Dispatch Period. .

(if) Typical daily maximum Demand values of the anticipated Demand
per Connection Point over a 14 day period |

(i) Typical weekly maximum Demand values of the anticipated
Demand per Connection Point over a 14 day period ;

(d) Demand Control.—Distribution Network Opcrators and Customers
Connceted to the Transmission System shall supply Active and Reactive
Power demand profiles by 8:00 hours on the Pre-Dispatch Day. of the
amount'and duration of anticipated Demand Control per Connection Point

that may result in a Demand change of | MW or more during cach Dispatch
Period of the Dispatch Day.

(¢) Generating Units.—Power stations, Distribution Nctwork Operators
and Customers Connccted to the Transmission System shall supply typical
Active and Reactive Power profiles for their operation, and Availability as
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appropriate, of Generating Units under their control and those ng
participating in the System Operator Administered Market where the tot
registered capacity of Generating Units on a single site exceeds | MW,

. The method for submitting these data schedules for such Generating Unis

shall be the same as provided for in the Market Rules or other Agreements
for Generators participating in the System Operator Administered Marke!

"6.5.1. The Distribution Network Opératbrs and Customers Connecled

to the Transmission System shall supply the following in writing (or by such
clectropic data transmission facilities as have been agreed upon with the System
Operator) to System Operator by 14:00hr each day :

(a) Active Power profiles per Connection Point for the previous Dispatch
Day of the amount and duration of Demand reduction achicved from the.
usc ol Demand Control of 10 MW or more (averaged over Dispatch Periods
on any Connection Point), for cach Dispatch Period.

(h) Distribution Nctwork Operators and Customers Conncctcd t0 lhe
Transmission System shall notify System Operator of their mlcndmg Demand
Control including customers demand managcment which may result in

change of 10MW or more power on thc Transmission Network.

6.6.1. New connections.—Power Station owners, Distribution Network

Operators, Customers Connected to the Transmission System shall providelo
the System Operator written information pertaining to new connections
additional Generation or Demand greater than 1 MW immediately when this
information becomes available. This information shall include:

(a) Anticipated conncctionl date ;

(b) Location of conneclion' g

(c) Size of consumers category of connecuon (c g residential, industrid
etc.) ; and : i fa

(/) The typical profiles of the anticipated Generation or Demand on bl
hourly basis for defined calcg,orlcs of day type as dctermined by the Systen
Operator ; .

6.6.2. Disconnection.—Power Station owners, Distribution Network

Operators, Customers.Connected to the Transmission System shall provide©
the System Operator wrilten information pertaining to disconncction of cxisiiné
Generation or Demand immediately and not more than 12 Calendar weekS
when this information becomes available. This information shall include:

. (a) Anticipated disconnection date ;




(b) Location of connection ;
(c) Size of connection ; and

(d) The revised typical profiles of the anticipated Generation or Demand
onahalf hourly basis at the Connection Point for defined categories of day
type as determined by the System Operator.

6.7.1. Chunges.—Power Stations, Distribution Network Operators and

- Customers Connected to the Transmission System shall inform the System

Operator of any changes to the information already supplied as soon as this

information is available. This information shall be provided in writing, or as

otherwise agreed between Users of the Transmission Network and the System
Operator, such Agreement not to be unreasonably withheld.

6.7.2. Montlzly Confirmation.—The Purchasers shall confirm in writing
on the Sth last business day of every month that the most recently submitted
Active Power Demand profiles for the following two months are in accordance
with their current best estimate of these values.

6.7.3. Weekly Confirmation.—Users of the Transmission network shall
confirm in- writing on the last business day of every week that the most recently
submitted data profiles tor the following 14 days are in accordance with their
current best estimate of these values.

6.8.1. The System Operator shall provide a day ahead Demand forecast
forthe Transmission System each Pre-dispatch Day by 11:00 for each Dispatch
Period for the next Dispatch Day. This information shall be provided by being
posted in the System Operator Website or other agreed medium and shall be
in a format reasonably determined by the System Operator and Users as
‘ bemg suitable.

6.8.2. The Demand Forecast shall include Transmission System losses.
SECTION 7 : INFORMATION EXCHANGE .

71.1.1. The objective of this section is to provide for the exchange of
information so that the implications of an Operational error and/or Power
System event can be considered. The possible risks must be assessed and
tppropriate action taken by the relevant party in order to assist in maintaining
asecure Power System. The correct information needs to be identified and
communicated to the correct structures in the Nigerian ESIL.

- 7.2.1. This section sets out the requirements for the exchange of
information in relation to Operations and/or events on the Power System,
which have had or shall have an operational effect, and thereby have become
Power System incidents :
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(a) On the Transmission System in the case of an operation and/or event
occurring on a Distributor’s system ; and -

(b) On a Distributor’s system in the casc of an operation and/or event
occurring on the Transmission System.

~ 7.2.2. The System Operator shall report any Event or operation on the

- Transmission System to all Distributors and Generators. This notification is

expected to report what shall happen or what has happcncd on the Power
System. _

7.2.3. The System Operator shall have information available for system
incident analyses by means of :

(a) The System Operator’s SCADA systcm(s) and other data collection
systems ; and

b Information provided to the Systcm Opcrator by Users under other
Conditions of this Code.

7.3.1. Thc System Operator, Distributors and Generators shall agree o
review from time-to-time which opcratlons and events shall be required tobe

notified.

7.4.1. The System Operator shall establish and implement operating
instructions, procedures, standards and guidelines to cover the operation of

the network under normal and abnormal conditions.

7.4.2. The System Operator shall notify all Distributors and Generators
of any operations on the Transmission System, which shall have, in the

reasonable opinion of the System Operator an operational effect on any
Participant. b

7.4.3. The System Operator may proceed with urgent operations without
notifying all Distributors and Generators and without the required procedurcs.
This can only be donc if it is of a temporary naturce and less than 15 minutcs.
The System Operator shall notify all- Distributors and Generators of any
operations on the Transmission System without any delay as soon as the System
has been restored to normal. The System Operator shall also inform the
Distributors as. to the likely duration of the condition and shall update this
prognosis as appropriate. The System Operator shall additionally inform the
Distributors as soon as reasonably possible when the condition has ended.

‘1.4.4. The Distributor shall notify the System Operator of operations ot
the Distributor’s system, which shall have an operational effect on the

“Transmission System. The System Operator shall notify any other Distributors

on whose system(s) the operation shall have an operational effect.



i

7.5.1. A notification of an operation shall be of sufficient detail to describe
the operatibn and to enable the recipient of the notification to reasonably

- consider and assess the implications and risks arising..

- may be.

7.5.2. A notification shall include the name of the individual reporting the
operation on behalf of the System Operator or the Distributor, as the case

i .

7.5.3. The recipient of the notification may ask questions to clarify the
notification and the System Operator or the Distribution Network Operators
shall answer any questions raised.

.7.6.1. The potification shall be given in writing whenever possible before

~carrying out an operation. The notification shall be given orally if there is
* insufficient time before the operation is scheduled to take place for notification

tobe given in writing. If either the Distributor or the System Operator requests
it shall. be submitted as soon as possible, after the system has returned too

normal, in writing. o

-

7.6.2. The System Operator shall maintain a database of notifications on

“the System. . :

7.7.1. A notification shall be given as far in advance as possible and in
any cvent shall be given in sufficient time as will reasonably allow the recipient
to consider and assess the implications and risks arising. '

71.8.1. The System Operator shall notify the Distribution Network
Operators and Customers Connected to the Transmission System of events
which in the reasonable opinion of the System Operator are significant system
incidents having an operational effect on the Distributors.

7.8.2. The Distribution Network Operators and Customers Connected
to the Transmission System shall notify the System Operator of events which
may be significant system incidents affecting the Transmission-System. The

System Operator may use this information in notifying any other Users of the
event.

7.9.1. A notification of an event shall describe the event clearly. The
information shall be of sufficient detail to enable the recipient of the notification
to consider and assess the implications and risks arising.

7.9.2. A notification shall include the name of the individual reporting the
event on behalf of the System Operator or the Distributor, as the case may be.

 1.9.3. The recipient of the notification mhy ask questions to clarify the
notification and the System Operator or the Distributor shall answer any

" questions raiscd.
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rro‘;‘ision of 7.10.1. The System Opcrator shall provide additional information to,
urther

Information,  @€nerator after the Generator has reported an event. The Generator may
request the fault level at the fime of the mmdent to perform more accurate
assessments following an event.

Recording of . 7.11. Notification of an event shall be given orally in the first instance,
ag Eyenl: Significant System incidents must be reported in writing if requested by either
the Dlstnbutor s or the System Operator

-1 l 1.2, The System Operator shall mamtam a database of events on the
system

Timing in .7.12. A notification of an event shall be given as soon as practicable
gi‘c":lc_‘ of unafter the occurrence of the event. A notification of an event shall be given
within fifteen minutes, except in an emergency..,.. {, ., ' oot

e 7.13.1. It is necessary that adequate communication facilities and
und Data procedures be established between the System Operator, Distributors and

" Retention, Generators to allow for the timely transfer of information, in order that the
System Operator may fulfil its obligations with regard to the operation of the

Transmission System. These communication facilitics and procedures shall be

in accordance with Part 6 of the Market Rules. £

7.13.2. The objectives are :

(a) To establish contact locations for thc System Opemtor and each
class of Participant ;

(b) To detail the communication facilities required between the System
Operator and each class of Participant ;

(c) To establish the general procedures for communication of information
between the System Operator and Users ;

(d) To establish the general procedures for the authorisation of the System

Operator personnel to act on behalf of the System Operator, and Distributor's

- personnel to act on behalf of the Distributor’s in the communication of
information between the System Operator and Users ; and

(¢) To establish the general procedures for the retention of data.

7.13.3. Both the System Operator and Users shall be obliged to adopt
the use of new technologics und methodologies for communication of
information, where there is a recognisablé benefit from domg $0, and to doso
would be reasonable in the circumstances.

E::;:;ﬂ 7.14.1. The System Operator.—The contact location within the System
ons,

Operator for communication on matters pertaining to the real-time operation
of the Transmission System shall be the National Control Centre (NCC) or
if designated the Emergency Control Centre (ECC).



The System Operator shall, from time to time, notify all the Distributors
and Generators of the relcvant details of contact in the System Operator.
The System Operator shall, from time to time, distribute to each Distributor
and Generator an organisational chart and list of personnel and contact
numbers in order to assist the Distributors and Generators in communicating
with the System Operator.

7.14.2. Generators.—The Gencrators' contact locations and personnel

shall be notified to the System Operator by the Generator prior to connection
and thereafter it shall be updated as appropriate.

The Generator shall be required to pfovidc a control Facility (control
room to control the generating plant). The Generator shall ensure by acting in

accordance with Good Utility Practice that the control Facility is staffed at
appropnate staffing levels at all times.

The control Facility shall be staffed by a responsible operator(s) who
shall respond to communications from the System Operator without'undue
delay. The operators shall be of suitable experience and training and shall be
authorised to perform the following functions on behalf of the Generator :

(a) To accept and execute Dispatch Instructions ; and

(b) To receive and acknowlcdge receipt of requests, for amongst other
matters, operation outside the registered values of Availability, Ancillary
Service capability, or operating characteristics of the Generating Units during
System Emergency Conditions as stipulated in Appendix 9.

Atany pointin time, a single person shall be designated as the Responsible
Manager by the Generator and notified to the System Operator. The
Responsible Manager shall be responsible for dealing with the System Operator
on matters relating to the Grid Code. In the event that the Responsible Manager
is not a person on duty at the control Facility, then the Responsible Manager
must be capable of being contacted from the control Facility at all times. In
the event that the System Opcrator issues a request to the control Facility
.. requiring the Responsible Manager to contact the NCC, the Responsible

Manager shall comply with the request without undue delay and in any case
within 15 minutes of the request.

The Responsible Manager shall be authorised by the Generator to perform
the following functions on behalf of the Generator :

(¢) To make estimates in accordance with Good Utility Practice as to
the Availability, Ancillary Service capability and operating characteristics
of each Generating Unit ;

(d) To make declarations for ecach Generating Unit ; and
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(e) To communicate with respect to issues regarding Outages of each
Generating Unit. The Generator may, from time to time, notify a replacement
contact location and personnel, which meets the foregoing requirements,

* 71.14.3. Customers Connected to the Transmission System.~The

- Customer Connected-to the Transmission System shall notify the System

Operator of its contact locations and the detail of its personnel prior to conneclion
and thereafter it shall be updated as appropriate. -

The Customer Connected to the Transmission Systerﬁ is required to
provide the System Operator with the contact information of a responsible
operator(s) who shall respond to communications from the System Operator
without undue delay. The operators shall be of suitable experience and training

“and shall be authorised to perform functions.on, behalf. of the Customer
Connected to the Transmnss:on Systcm

. The respon51ble opemtor shall have thc ablllty to attend to the site of the
Customer Connccled to the Transmission System within 60 minutes of i
mstructlon being issued by the System Operator. -~ ...+ .,

At any pointin time, the Customer Connected to the Transmission System
shall notify the System Operator of a single person designated by the Eligible
Customer as the Responsible Manager, The Responsible Manager shall be
responsible for dealing with the System Operator on matters relating to the
Grid Code. In the event that the Responsible Manager is not a person on duly
at the site of the Customer Connected to the Transmission System, then the
Responsible Manager must be capable of being contacted from the site of the
Customer Connccted to the Transmission System at all times. In the evenl
that the System Opcrator issues a request to the site of Customer Connected
to the Transmission System requiring the Responsible Manager to contact the
NCC, the Responsible Manager shall comply with the request without undue
delay and in 2ny case within 15 minutes of the request.

71.14.4. Distribution Network ()pem:ors,—The Distribution Network
Operators shall notify the System Operator of its contact locations und (e
detail of its personnel prior to connection and there'\fter it shall be updated s
appropriate. :

The Distribution Nctwork Operators shall be rcqunred to provide a conirol
Facnhty

- The Distribution Network Operators shall ensure by acting in accordance
with Good Utility Practice that thc control Factllty is staffed at ctpproprmle
staffing levels at all times,

" The Distribution Network Operators shall operate its control Fncnhl):
according to the provisions agreed upon with the System Operator as set o
in the Distributor’s and the System Operator agreement.



7 15.1. All communication facnlmes to be provided shall be in accordance
with the Market Rules. ’ :

7.15.2. All Equipment to be provided by the Distributors and Generators
shall camply with the applicable International Telecommunications Union (ITU)
and International Electrotechnical Commission (IEC) standards. This shall

apply for SCADA and communications equipment and shall meet such
~ standards as notified in advance by the System Operator of their design or
procurement and shall be provided at the, cost:of the Dlstnbutor s and
Generators, except where otherwise specified. .|

7.16.1. SCADA remote Terminal Equipment shall be requlred in the
control room of the Syetcm Opcrator Transmission Station at the Distributor’s
site for the transmission of signals and indications to and from the NCC. The
signals and indications, which must be provided by Distributor’s and Generators
for transmission by SCADA cquipment to the NCC, shall be the signals and

indications as agreed to by the System Operator and may from time to time be
changed by agreement

-

7.16.2. Interface cabinets shall be installed in the control room of the

- System Operator Transmission Station at the Distributor’s site and also on the

Distributor’s site. Provision and maintenance of wiring and signalling from the

Generator’s plant and apparatus to the Distributor’s interface cabinet shall be

the responsibility of the Distributor. The System Operator shall provide the
cables to'interconnect these interface cabinets.

7.17.1. Each Distributor shall comply with the System Opcrator
requirements and provide appropriate computer and data networking equipment
" toallow data exchange, such as electronic mail, Dispatch Instructions etc.
between the System Operator and the Distributor. The Distributor’s shall only
use this Equipment for operational communications with the System Operator.

7.17.2. Each Distributor shall be responsible for optimising the Reliability
and security of the computer equipment including the provision, at no charge,
of an uninterruptible power supply.

7.18.1. Each Distributor's shall be responsible for the provision and
maintenance of telephone and facsimile equipment.

7.18.2. The System Operator shall provide one or more telephone
extension to be connected to the System Operator private operational telephone
System. This Facility shall be reserved for operational purposes only, and shall
be attended continuously by an authorised operational person and answered
without undue delay. Distributors shall be responsible for opumxsmg the

Relmblllty and security of this telephone service including the provision at no
charge of an uninterruptible power supply.
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7.18.3. Distributors and Generators shall provide a public switcheg
telephone network circuit to the communications and control room.

7.18.4. Distributors and Generators shall provide no less than twg -
separate public switched telephone network circuits to the control Facility,

7.18.5. Distributors and Generators shall provide no less than one
facsimile unit, connected to a dedicated public switched telephone network
circuit at the control Facility.

7.19.1. All SCADA, metering equipment, computer and communications
equipment that interface with the System Operator and the information carried
by it must be secured against unauthorised access. Procedures goveming
security and access shall be agreed with the Distributor’s and Generators in
the operation instructions, but shall allow for adequate access to the Equipment
and information by the System Operator for the purposes of maintenance,
repair, testing and the taking of readings.

7.20.1. Time shall be set by a standard determmcd by the System

- Operator. The time standard shall be broadcast to relevant telecommunications

devices in order to maintain time coherence.

7.21.1. Communication between the System Operator, the Distributors
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