National Electric Power Regulatory Authority
Islamic Republic of Pakistan

2nd Floor, OPF Building, G-5/2, Islamabad
Ph : 9206500, 9207200, Fax : 9210215
E-mail: registrarfnepra.org.pk.

Registrar
No. NEPRARSGC0V X3¢ $ April 07, 2010

Chief Executive Officer, ‘
- National Transmission & Despatch Co. Ltd. INTDC),
414 WAPDA House, Shahrah-e-Quaid-e-Azam,

Lahore
Subject: ' Grid Code Addendum No. | for Grid Integration of Wind Power Plants
Reference:  Your letter no. SGC-01/7719-20 dated 27.08.2009. T

Enclosed please find Grid Code Addendum No. ! approved by the National Electric

Power Regulatory Authority for grid integration of wind power plants as an applicable
document of NEPRA..

DA/Addeadum No. 1 ~—
. ) E&"_:L

(Syed Safeer Hussain)

CC (alang with copy of approved Addendum No. { to th: Grid Code):

L. The Advisor to the Prime Minist:r on Energy, Prime Minister Secretariat,
Islamabad.
2. The Secretary, Cabinet Division, Cabinet Secretariat, Islamabad.
3. " The Secretary, Ministry of Water & Power, A Block, Pak. Secretariat,
o Islamabad.
4, The Secretary, Minister of Environment, Government of Pakistan, Naval

Headquarter Building, Melody G-6, Islamabad

Chief Executive Officer, PEPCO, Lahore.

Chief Executive Officer, Faisalabad Electric Supply Co. Ltd.
Chicf Executive Officer, Gujranwala Electric Power Co. Ltd,
Chief Executive Ofticer, Hyderabad Electric Supply Co. Lid.
Chief Executive Officer, Islamabad Electric Supply Co. Ltd.
10.  Chief Executive Officer, Labo:z Electric Supply Co. Ltd.

I1.  Chief Executive Officer, Multan Electric Power Co. Ltd.

12, Chicf Exccutive Officer, Peshawar Electric Supply Co. Ltd.
13.  Chief Executive Officer, Quetta Electric Supply Co. Ltd.
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14.  Managing Director, The Karachi Electric Supply Company Ltd.

15.  Member (Power), WAPDA, WAPDA House, Lahore. i
15.  General Manager (Hydel), WAPDA, WAPDA House, Lahore -
16. Member (Power), Pakistan Atomic Energy Commission, Isiamabad (for

Chashma Nuclear Power Plant & Karachi Nuclear Power Plant).

17.  Managing Director, Sarhad Hydel Development Organization (SHYDO),
WAPDA Housc, Sakhi Chashma, Peshawar

18.  Chief Executive Officer, Jamshoro Power Co. Ltd., Jamshoro.

19.  Chief Executive Officer, Central Power Generation Co. Ltd. Guddu,
Kashmore.

20.  Chief Executive Officer, Northern Power Generation Co. Ltd. Muza ffargarh.

21.  Chief Executive Officer, Lakhra Power Generation Co. Ltd. 150 FBC Power
Station Lakhra, Sehwan Road, Near Manzoor Abad, Lakhra, Khanot.

22, World Bank, Sector G-5, Islamabad
23. - Asian Development Bank, Hotel Serena, Islamabad

24.  Chief Executive Officer, Altemnative Energy Development Board, House No.
3, Street No. 8, Sector F-8/3, Islamabad

25. USAID Pakistan, American Embassy, Ramna 5, Diplomatic Enclave,
Islamabad.

26.  United Nation Development Program, Wind Power Project, House No. 12,
Street 17, F-7/2 Islamabad

27.  IPPs as per list attached .
No. NEPRA/R/SGC-01/ F3Y¢ April 07, 2010
Forwarded for information, please. f

Registrar
Director General (Standards) .
Director General (Technical)
Director General (Tariff)
Deputy Director (Licensing)
ADCITY, Pt Mace & o NEPRA Wepbuly,

cC

1. Chairman

2. V.Chairman/Member (L)
3. Member (T)

4. Member (S&P)

5. Member (CA)



The Advisor to the Prime Minister on Energy,
Prime Minister Secretariat,
Islamabad.

The Secretary,
Cabinet Division,
Cabinet Secretariat,
Islamabad.

The Secretary,

Ministry of Water & Power,
A Block, Pak. Secretariat,
Islamabad.

The Secretary,

Minister of Environment,
Government of Pakistan,
Naval Headquarter Building,
Melody G-6, Islamabad

Chief Executive Officer,

Islamabad Electric Supply Company (IESCO),
Street No. 40, G-7/4,

Islamabad

Chief Executive Officer,

 Gujranwala Electric Power Company (GEPCO),
565/A, Model Town G.T. Road,

Gujranwala

Chief Executive Officer,

Faisalabad Electric Supply Company (FESCO),
Abdullahpur, Canal Bank Road,

Faisalabad

Chief Executive Officer,

Quetta Electric Supply Company (QESCO),
14-A Zarghoon Road,

Quetta

Chief Executive Officer,

Lahore Electric Supply Company (LESCO),
22-A, Qucen’s Road,

Lahorc

i .



Chief Executive Officer,

Multan Electric Power Company (MEPCO),
MEPCO Complex, WAPDA Colony,
Khanewal Road, Multan

Chief Executive Officer,

Hyderabad Electric Supply Company (HESCO),
WAPDA Water Wing Complex,

Hussainabad, Hyderabad

Chief Executive Officer,

Peshawar Electric Supply Company (PESCO)
WAPDA House, Sakhi Chashma,

Shami Road, Peshawar

Managing Director

The Karachi Electric Supply Company Ltd.
7" Floor, State Life Building No. 11,
Abdullah Haroon Road,

Karachi Saddar

Member (Power)
WAPDA

738 - WAPDA House
Shahrah-e-Quaid-e-Azam
Lahore

General Manager (HYDEL),
WAPDA,

WAPDA House,

Room No. 186,

Lahore

Member (Power),

Pakistan Atomic Energy Commission,
P.O. Box No. 1133

Islamabad

Managing Director;

Sarhad Hydel Development Qrganization (SHYDO),
WAPDA House, Sakhi Chashma,

Peshawar




Chief Executive Officer
Jamshoro Power Co. Ltd.
Mohra Jabal, New Dadu Road
Jamshoro

Chief Executive Officer
Central Power Generation Co. Ltd.
Guddu, Kashmore.

Chief Executive Officer

Northern Power Generation Co. Ltd.
Mahmood Kot Road

Thermal Power Station, Muzaffargarh.

Chief Executive Officer

Lakhra Power Generation Co. Ltd.

150 FBC Power Station Lakhra,

Schwan Road, Near Manzoor Abad, Lakhra, Khanot.

The World Bank,
Sector G-5,
Islamabad

Asian Development Bank
Hotel Serena,
Islamabad

Chief Executive Officer

Alternative Energy Development Board,
House No. 2, Strect No. 8,

Sector F-8/3, Islamabad

USAID Pakistan,

American Embassy,

Ramna 5, Diplomatic Enclave,
Islamabad.

United Nation Development Program,
Wind Power Project,

House No. 12, Street 17, F-7/2
Islamabad



List of IPPs to send Grid Code Addendum No. 1

General Manager / Secretary,

Fauji Kabirwala Powcr Company Ltd.
14, Lane 3, Harley Street,
Rawalpindi

Chief Executive Officer
AES Lal Pir Ltd.

AES Thermal Power Station
Near Mahmud Kot
Muzaffargarh

Chief Executive Officer

AES Pak Gen (Pvt.) Company
AES Thermal Power Station
Near Mahmud Kot
Muzaffargarh PC 34200

Chief Executive OfTicer,

TNB Liberty Power Limited
90 Razia Sharif Plaza

4th Floor, Blue Area, G-7/F-7,
Islamabad

Commercial Manager & Coordinator,
Gul Ahmed Energy Limited

35-B, Block 6, PECHS,

Karachi- 75400

Chief Executive,
Tapal Energy Limited
F-25, Block 3,
Kehkashan, Clifton
Karachi

Vice President,

Saba Power Company Ltd.
73-East, G.D. Arcade, Blue Area
Islamabad

Vice President,

Habibullah Coastal Power (Pvt) Company,
73-East, G.D. Arcade, Blue Arca
Islamabad



Chief Executive,

The Hub Power Company Ltd. (HUBCO),
Islamic Chamber Building,

Block No. 9, Clifton, P.O. Box No. 13841,
Karachi — 75600

Chief Executive

Uch Power Limited
House No. 48,
Khayaban-e-Igbal

Main Margalla Road
Sector F-7/2, Islamabad

Chief Operating Officer,
Rousch (Pakistan) Power Ltd.
39-C/1V, Block-6, P.E.C.H.S.,
Karachi

Chief Executive Officer,
Kohinoor Energy Limited
Unit No. 4, 17 Aziz Avenue
Canal Bank, Gulberg,
Lahore

Chief Executive Officer,

Kot Addu Power Co. Ltd. (KAPCO)
Kot Addu Gas Turbine Power Station,
District Muzaffargarh (PC 34060)

Chief Operating Officer,
Southern Electric Power Co. Ltd.
90-West, Jinnah Avenue,

Razia Sharif Plaza, 6th Floor,
Blue Area, Islamabad

General Manager,
Altern Energy Limited.
73-K Model Town,
Lahore

Company Secretary

Japan Power Gencration Ltd.,
79-Bridge Colony,

near Sherpao Bridge,

Lahore



Mr. Yagmur OZDEMIR
Zorlu Enerji Pakistan Ltd.
C-15, Block-2,

Clifton, Karachi

Beacon Energy Limited
10-11 Gurumangat Road,
Gulberg-IIl,

Lahore, Pakistan
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(iii)

W)

(v)

v)

(vii)

This addendum is applicable only to grid-connected wind power plants.
This addendum becomes part of the Grid Code with Immediate effect.

All other clauses of Grid Code, which are not covered by this
addendum, If otherwise applicable as such, shall be applicable to Grid-

connected Wind Power Plants.

All relevant clauses of Grid Code, which are covered through this
addendum, shall be treated as amended as per this addendum.

Any provisions of this addendum which have not been previously
provided In the Grid Code, shall now form part of the Grid Code,
applicable to Wind Power Plants Including already Grid-connected wind

power plants.

NEPRA may approve any subsequent modification to this addendum
proposed by NTDC through the Grid Code Review Panel (GCRP).
However, a Grid-connected Wind Power Plant may operate, for Its full
EPA term, In compllance to the Grid Code prevailing at the time of Its

financial closing.

Notwithstanding any thing contained in this Grid Code Addendum No. 1
for Wind Power Plants, the Regulator may review, amend, modify or
change the Addendum from time to time.

2.  Definitions

21

2.2

23

24

Black Start
As defined In the Grid Code

Eixed Speed WIG
A WTG, whose rotor speed depends on wind speed with no
arrangements to vary thus determined speed.

Energy Purchase Agreement

The agreement, along with all schedules and annexures attached
therewith, by and between the seller and the purchaser, for the
purposes of sale and purchase of electrical energy from a power

project.

Financial Closing
As defined In the relevant Energy Purchase Agreement (EPA).
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2.6

2.7

2.9

2.10

211

212

213

214

:2.15

NTDC Grid Code Addendum No. 1
for Grid Integration of Wind Power Plants
Grid Connected Power Plant -
A power plant which can deliver electrical energy to the National Gnd
System / DISCO Systems.
te

A generating system in which the power plant utilizes more than one
input power resources in order to overcome deficlencies in one or all

resources.

Islanded Qperation
Operational mode of a power plant in which It stands alone In
generating electrical power and feeding a particular load with no other

generator running in parallel.

Low Voltage Ride Through (LVRT)

The capability of a generator to withstand the impact of low voltage
dip, for a certain transient time, to remain connected to grid without
belng damaged, in case of external fault conditions.

Pitch Control
The control which Is capable of varying angle of blades of WTG thus
changing energy percelved by WTG resulting In change of rotor speed.

Ramp Rate
Upper limit of a generator In terms of rate of increase of real power
(MW/min).

Regulator
National Electric Power Regulatory Authority (NEPRA) estabfished

under Section 3 of NEPRA Act.

Retained Voitage

The value of voitage, normally in percentage of normal rated voltage,
which persists at a particular point of a grid system in case of fauit

conditions.

B
A case of fault condltion at a grid system, In which the fault is not
cleared by operation of the concerned breaker, being stuck, and is
therefore cleared by the breaker(s) at zones other than faulty zone.

Term
The total period of Energy Purchase Agreement for sale and purchase

of electrical energy.
Variable Speed WTG

A WTG having arrangements to vary its rotor speed.
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2.16 Wind Power Plant

An Instaliation Including equipment and devices attached therewith,
with the capability of converting kinetic energy of wind into electrical

TTenergy

3.

4‘

5.

7.

2.17 Wind Turbine Generator (WTG)

A set of turbine, generator and other devices, capable of converting
kinetic energy of wind into electrical energy.

Wind Turbine G tor Technology Requi I
The criteria of Wind Turbine Generator (WTG) selection shall be based on
compatibility with the National Grid System/DISCO Systems, improved

operating performance, and optimal efficiency.
Generator Data Reguirements

A grid_connected Wind Power Plant shall be required to provide “Generator
Data” applicable to the type of the Wind Turbine Generator (WTG) being

installed. In addition, the Wind Power Plant shall provide Standard Planning
Data as outfined in the Grid Code to the extent applicable.

1 1 Operati iremen

A Wind Power Plant is exempted from Black Start and Iskanded Operation for
full term of Energy Purchase Agreement.

H - jon

A Wind Power Plant shall, through appropriate necessary equipment be
capable of managing, without feeling jerk(s) on the National Grid

System/DISCO Systems, the following:

{a) Smooth synchronization
(b) Smooth de-Synchronkzation

Active Power and Frequency Control

()  Grid_connected Wind Power Plants shall be exempted from the
responsibility of frequency regulation and control.

() Gird_connected Wind Power Plants, shall be capable of managing the
following, through Pitch Control, disconnection/connection operations
of the WTG or any other control, as per NPCC’s dispatch instructions:-
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(a) Load adjustments in the range of zero to 100% of avallable
power subject to availability of wind speed.

(b) A minimum Ramp Rate of 10% of plant available power per
" minute subject to availability of wind speed.

Reactive Power and Voltage Control
A Wind Pawer Plant shall manage at the Point of Interconnection the reactive
power control to maintaln the power factor within the range of 0.95 lagging

to 0.95 leading, over the full rafge of plant operation, as per dispatch
Instructions and/or voltage adjustments/requirements within the above range

of power factor.

Paower Quality Requirements

() Power quality parameters, of pawer output of the Wind Power Plant
shall be governed, for full term of Energy Purchase Agreement, by
latest relevant IEC Standards prevalling at the time of Financial

Closing.

(i) Power quallty parameters, for implementation of dause 9(i) shall be
observed at the Paint of Interconnection of the grid_connected ‘Aind

Power Plant with the National Grid System/DISCO Systems.

(W)  For continuous monitoring of power quality parameters, a Wind Power
Plant shall Install and maintain necessary monitoring equipment, at its
site.

w i T i

() A wind Power Plant must withstand a voltage dlp down to 30% of
Retained Voltage for a duration of at least 100 ms for a normal clearing
case, and at least 180 ms in the case of a stuck breaker contingency

event.

()  The Wind Power Plant shall manage active power restoration, after the
voltage recovery, at a rate of at least 20% of nominal output power

per second, subject to availability of adequate wind speed at site.

(D  Power generation capability forecasting, of average power on an hourly
basis, shall be provided by the Wind Power Plant, as required from
conventional power plants, except provisions of clause 11(ii) & 11(¥i)

of this addendum.
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" (i)  The forecasting, as required at 11(1), shall be estimated by Wind Power
Plant through
(a) expected gvallabilty of plant during the period of forecast; and

(t) predicted vakie of wind speed at site based upon analyss o
historic wind data avalable from the ske. ,

(M) . The forecasting, as required at 11(1), shall be on the basls of kol
output from the Wind Power Plant, and the break-up for each WTG
shall not be required.

(V) The forecasted values shall not be binding upon the Wind Power Plant
as achual wind speed may differ signficantly from predicied values over

(D This addendum allows integration of Wind Power Plants o National
Grid / DISCO Systems uplo a maxdnmum (total power Imited fo a value
that does not deteriorate the overall quality of power of Grid Systems
beyond Internationa IEC Standards. Initally, this upper Imkt ks set o

be equal to 5% of the ital installed grid_connected Instalied power

™wW) 2
sbove-mentboned allowmble MmR of total

(e)
and advancements I lschnology.
report of a study conductsd to amend the above imk.

() In order o enable the Reguiator b keep the total grid_connected wind
power capacy within allowable IR, no wind power plant, irespective
of Rs capaclty, shall be coanected b the National Grid/DISCO Systemns

without prior authortzation/approval by NEPRA
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