BEFORE

THE NATIONAL ELECTRICPOWER REGULATORY AUTHORITY
APPLICATION FOR MODIFICATION OF

GENERATION LICENSE NO.IGSPL/05/2006 DATED JUNE 06, 2006 ON BEHALF
OF

SAPPHIRE ELECTRIC COMPANY LIMITED (SECL}

PURSUANT TO REGULATION 10{1A} OF THE NEPRA {APPLICATION, MODIFICATION, EXTENSION AND .
CANCELLATION} PROCEDURE REGULATIONS, 2021}, READ TOGETHER Wl'l:H THE REGULATION OF -
GENRATION, TRANMSIOSION AND D!STRIBUAT!ON OF !
ELECTRIC POWER ACT,1957ANDAI] OTHER ENABLING PROVISIONS OF LAW

- ot . Dated 03 December 2025
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7-AlK, Main Boulevard, Gulberg-Il,
) Lahore (Pakistan). |
UAN: + 92 42 111-000-100 Fax: +92 42 35758783, 35713753 B

The Registrar

National Electric Power Regulatory Authority (NEPRA)
NEPRA Tower, Ataturk Avenue (East)

G-5/1, Islamabad

Date: December 03, 2025
Ref: SECL-NEPRA-LPM-3627

Subject: Application for Modification of Generation License for Sapphire Electric Company
Limited under Regulation 10of the NEPRA Licensing (Application, Modification,
Extension & Cancellation) Procedure Regulations, 2021

Dear Sir,

Pursuant to Regulation 10 of the NEPRA Licensing {Application and Modification Procedure)
Regulations, 2021, Sapphire Electric Company Limited (“SECL") respectfully submits the
enclosed License Proposed Modification {“LPM”) for updating/incorporating the operational
parameters of its generation facility in Generation License, specifically with respect to:

1. The Gas Turbine Start-Up Sequence (Staggered Synchronization Order); and
2. Revised grid synchronization timelines based on OEM-mandated thermal stress
limitations and plant configuration constraints.

i . . -
This réquest is supported by the following technical documents: B
. OEM Start-Up Sequence and Recommendatlon Letter {GE Vernova) Annexure A:
OEM recommendations for SE CL comp!ex start-up '
-+ HRS5G Preservation Guidelines (Wet and Dry Preservation Requirements) - Annexure
g . . e :

< + - =

" The proposedmodlflcatlon is necessary, operatlonally justifi ed and consistent with prudent
utility practlce as-it is denved from operattonal reqmrements of the SECL Complex,
established industry norms for combined-cycle operatlons and OEM recommendations.
Incorporating these .revisions “into the Generatiof License will ensure that the license -

" accurately reflects the plant’s operat:onal reqmrements, in Ime with NEPRA 5 approach to
similar OEM drlven technlca[ad]ustments i : -

Additionally, 1, Faisal Zra Stddlqu:, being the duly authorized representat;ve of Sapphire
Electric Company Limited by virtue of the Board Resolutlon dated October 25, 2025, hereby
apply to the. National Electric” Power Regulatory Authority for the modification of our
Generatlon License No. IGSPL{OS/ZOBS dated June 06 2005 (“Apphcatloq"}
& " i L
A pay order No.f ooi 135 dated 03"51 "*frssued bwm“ted Bank iimtted gahore Branch iflthe sum‘
of PKR 2 475 527 {Palg Rupees Two. Mull:on FourHundred Seventy Thre&'rhousand Slx I;lundred and
a Twenty-Se\ren On!y) bemg the ncm refyn‘ﬂ,abte hcenseappltca’tlon fee aﬁer deductlon of wntﬁ]‘:oldmg :
la¥at. tj?e rate ofiS%l e.‘PKR 436 522 on thetotai fee offKR 32,910, 149, calculated in accorl;iancewath’
- Schedu el to tixe NEPRA L:ceosmg {Apphcanon and Modlﬁcatlon Procedure) Reguiations, '2021 rs .

: ,a_’},r-u attachedherewitb-“j"_‘_. ST R T

4 - 4.,»-

Wehsite: www.sapphire.com.pk - E-mail: Info@sapphire.com.pk , =


Registrar Rcd Room
Rectangle

Registrar Rcd Room
Rectangle

Registrar Rcd Room
Rectangle


Truly Yours,

3. e
= ]
For Sapphire Electric Company Liited
Faisal Zia Siddiqui (Director Energy Business)

o3
Payorder#f /oo /'35  Dated December , 2025 from United Bank Limited

Affidavit

Extract of Board Resolution

Licensed Proposed Madification (LFM) Application
Copy of Generation License
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7-AIK, Maln Boulevard, Gulberg-i, 59/’11’

N 11'6 Sapphire Electric Company Limited

UAN; + 92 42 111-000-100 Fax: +82 42 35758783, 35713753

DAPP

CERTIFIED TRUE COPY OF THE RESOLUTION PASSED BY CIRCULATION OF THE BOARD OF
DIRECTORS
OF SAPPHIRE ELECTRIC COMPANY LIMITED
DATED OCTOBER 25, 2025

UNANIMOUSLY RESOLVED that the Application for Modification of Generation License No.
IGSPL/05/2006 in respect of the 212.107 MW thermal power generation facility {the “Project”)
(the “Application”} is hereby approved for submission by the Company to the National Electric
Power Regulatory Authority (“NEPRA”).

FURTHER RESOLVED THAT Mr.. Faisal Zia Siddiqui, Director Energy Business, be and is hereby
singly given the mandate and authorized to:

I review, execute and submit the Application or any other related document, including any
contracts, affidavits, statements, documents, powers of attorney, letters, forms, applications,
deeds, guarantees, undertakings, approvals, memoranda, amendments, letters, notices,
certificates, requests, statements and any other instrument of any nature whatsoever, to NEPRA,
“for and on beha!f of the Company, and to proceed with and make any corrections and
amendments if reqmred m fmahzmg the Apphcatzon or any other related document .

E o B
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ii. attend, represent and participate in all meetlngs, negotlatlons, hearings: and conferences of
whatsoever nature before NEPRA or any other regulatory authority or official or person in .
< oonnectnon with the submissmn and approval of the kpphca‘aon and pay the necessarv fees, for. - S

- a4

. and on behatf of the Company, and ’ ST ‘ L
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i
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- - . - B
* " 0 = - = B . 3 -

.. i do all such acts mcludmg but not hmsted to de|egatton of any of the powers granted herem to - ;
< ~'. apy other dlrector or offlcer of the Company, singly or JointTy, and submlt all suc!r' documentsas  _ B
may be necessary in respect of the foregomg resolutlons T g

.
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. . - e =

" FU RTHER RESOLVED THAT any and ali actlons of Mr. Falsal Zia Slddlqul, B:rector Ene;'gy Business, -
in pursuance of, or in furtherance of the intent and purposes of the foregoing resolutions, are -~
hereby in all respects adopted approved confirmed an‘d ratlf' ed as the valid and subslstmg acts .

- ‘of the Compahy N ' .

] Websata’ W sapphlre com.pk E-malt:tnfo@sapphsre Soril pk < . -
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E-STAMP

IRARCI R

£-Stamp ID: PB-LHR-5F86314215326518 Stamp Type: Low Denomination
PSID: App-40172512014484035 Amount: Rs 300/-

Description + AFFIDAVIT - 4

Applicant : Faisal Zia Siddiqui [34101-2489463-7)

Representative From : Birector Enargy Business Sepehire Electric Company

Agent : Faisal Zia Siddiqui [34101-2489463-7]

Address : 7 A/K Main Boulevard Guiberg IT

lssue Date : 01-Dec-2025, 03:52:05 PM

Delisted On/Validity : 8-Dec-2025 '
Paid Through Challan 1 2025744F6EACA3F2 .
Amount in Words . ! Three Hundred Rupees Only

Reason + AFFIDAVIT BEFORE THE NATIONAL ELECTRIC POWER REGULATORY AUTHC
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1. DETAILS OF THE PETITIONER

1.1 Name and Address

Name: Sapphire Electric Company Limited (SECL)
Address: 7-A/K, Main Boulevard, Gulberg-il, Lahore
Phone; +92-42-111000100

email: fzsiddiqui@secl.pk, umar.rahi@secl.pk

1.2 Particulars of Authorized Representative

Name: Mr. Faisal Zia Siddiqui
Designation: Director Energy Business
Authority: As authorized by Board Resolution dated October 25, 2025.

1.3 Background

SECL owns and operates a 225 MW Combined Cycle Power Plant using two Gas Turbines (GTs),
two HRSGs (without diverter dampers) and one Steam Turbine (ST). Due to the non-
availability of diverter dampers, the Complex can only operate in Combined Cycle Mode, and
therefore, the start-up sequence, GT staggering, and synchronization timings are dependent
on OEM-recommended operational requirements and HRSG preservation limitations.

SECL was granted Generation License No, IGSPL/OS/ZOOS dated- June 21, 2006. The
“Generation License” under section 15 of the Regulation of Generatton Transmtssu:m and
Distribution of Electnc Power ACT. 1997.

mrhp gy 4,
F 51}3“ bt

2. PROPOSED MODIFICATION o

In accordance with Regulation 10(1) of the NEPRA 2021 Regulatlons, SECL apphes for
modification of the synchronlzatlon sequence and start-up paramete:s under Sched ule tof
its Generatlon License. R - »- c

2.1 Typeor Category of Licence proposed to be Mdcﬁﬁed: Generation Licence

.- 2.2 Textof the Pmposed Modlf' cation: Sta rt-Up Sequence {GT Staggermg /
N .Synchromzat:on Order} .. ._ . - . . T

- - 5 o ] r T ,: - . + %
- - ' P -
P ot

LR : : SEQ. propgises tl;at the foilovgmg OEM-gecommendedGas Tm’bhé(G‘l’i quuence{&taggenng) i .

ST b mcorpo,ra{ed gntb s&:edmﬂ Y, ensire’ [é"l:abfe ﬁlaﬁt‘&ﬁrruﬁ g)gd.totrﬁamfalmtﬁerma} i : o
Ve igtegqty acmss the{oi:nplex *%s#per @EM gg;dar{céﬁti:g;_‘; rt-:]gyl‘opéss Zbegins with-tfie. Ca
ot W i s?nchromzatmp pf £ m;allg\gmg tEe it tg ;qacb 4 stable qperatm:g,;sxé}te"’cmce 13?61"15 '— T ; j .

Ca A :‘w T

O s n_ sVnchrb[;:zed cor;gsponding l:iRSG1rnt:atf’esffleplj3ductloan h%hﬁ):eésu?e (HP"L and lowi-t PR
iy :mi ;pressure (LP) sfearﬁ re‘qtnred "fo;r_ downstrearh cperatlpns A&ezxachfevement oﬁreg_wred S =
i Q‘“’fﬁ{steam parameters in comphance {ith the OEM’s thermaT stress iumtat;ons, thesteam.fs'H— G
*" ' 7 admitted to Steam Turbine (ST). ;




Following the load requirements of Power Purchaser, 27 GT is started, synchronized and its
corresponding 2" HRSG initiates production of HP and LP steams. This staged approach allows
the bottoming cycle to be properly established before latching of 2™ HRSG once its respective
steam parameters are aligned within the acceptable limits.

L]

This sequence ensures optimal thermal management, minimizes stress on critical equipment,
and aligns with industry best practices for combined-cycle operations.

Afterwards, Complex is loaded to Base Load as per NPCC demand

(Reference: GE Letter dated November 26, 2025- - SECL Complex Start-Up Sequence)
“Annexure A”

{HRSG Preservation Guidelines (Wet and Dry Preservation Requirements) — “Annexure 8”
2.2 Modification — Start-Up / Synchronization Timelines

Based on OEM Start-Up Timetable and HRSG Preservation Reguirements (Annex-1, GE Start-
Up Table)

SECL Camplex Startup {the following revised synchronization times are proposed):

'Notice required synchronizing '

- - Removalof | 15t 6T Sync L srsvnc’ Complex  Fulls}
Length of Shutdown HRSG ' . after Remd‘val 2nd GT Sync after Mi ‘l | Lcad (Minutes) B
: ' . Preservation of HRSG ' Sync of Ist GT. ( &mut:s after 1* GT Sync
' (Minutes) Preservation {Minutes) ) : :: 1er ' '
® (Minutes) - 4
Not more than 2 hours 0 . - 26 2% L. & -
More than 2 hours but | . ) " J :
: f 0 26, .26 52 - 70 .
less than 8 hours | ) - : - .
More than 8 hours but . . ’
' .0 . 31 - 31 80 155

less than 32 hours ’ n 7 8¢ = ’ 1. . - )

v
I

v r - ‘ot .
More than 371 hours -, N
Shens ns.‘ﬁ.g-'},_ﬂ* - | = . ;‘ . o s . ‘
i o ™ !b"‘ ! 5= R KB :
N H K1 LAY _. *vr 1\—‘7 ~w st ,mﬂ‘\' ™
o 3 & ERErar
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2.3 Basis for Modification

These values replace the earlier generic synchronization times submitted at the time of

Power Purchase Agreement, which were indicative and not based on actual OEM-validated
operations.

The modification reflects:

¢ thermal stress limitations

» Absence of diverter dampers {Combined Cycle only)

» HRSG preservation requirements {wet/dry preservation timelines)

« Real operational data

s GE-approved start-up curves ’

3. REASONS IN SUPPORT OF THE MODIFICATION
3.1 Technical Rationale

a. SECL HRSGs fack diverter dampers, requiring full combined-cycle synchronization
sequence; GTs cannot be started and synchronized in open cycle mode.

i
El

b. , GE OEM exphut!y recommends staggered start-up sequence due to thermal integrity c
) and steam quality requirements (Annexure A & OEM Letter). .
.C. Sequentlal heating of steam Imes, HRSG drums, and ST rotor is requrred to prevent

- thermal shock - i .

B Bl

T d. Synchromzatlon timings are dependent on HRSG preservation removal, steam punty :
development, matching of steam parameters, and system stabilization,

1

e. Real-time start-up eyents’ confirm that eartler license timelines are techmcally
' unachuevable and unsafe, . ;

' : . . - , - o

f. GE's Start-Up Tables and HRSG Preservation Guidelines {Wet/Dry) dictate the time
' required to reach acceptable steam canditions before synchronization.

: Need for thismodification has intensified recently due to gradual but fundamentat change in plant

_dispatch pattern, Planit was designet} to operate In base load condmons !argely undgr FCBL mmi;a,r 2
e requirmglimitedstart-stop cycles nd'stable thermal profiles, However, post 2015 capamty ) . .
g€ 0 adﬁmons, drsi:atc[‘l has dropped,sharph& tausingﬁequem Btarf ‘up and shu;down evenrs under e ol
PPt Tl “pga‘}gﬁg:goﬁamob; ‘Tlgese ra?u:l f;\;chrigscrgna:fmm,dlrgajgmpact ftle j:h*‘r‘m,a} :ntekqg\mf the bfai;&l Tals oA
i o g ngsmtt d@ en?:e 16 DEM-~ prescr‘be_d:sia#t’bp*ﬁehukdhng and‘;ynchro‘mza"‘tmﬂ tlmehrggs.; prlw 7 >

"""L
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‘Fhe modlﬁcatton ensures: -



» Protection of GT, HRSG & ST assets s

+ Prevention of thermal fatigue and stress failures

» System reliability

+ Compiiance with OEM requirements and international best practices

4. STATEMENT OF IMPACT

4.1 Impact on Tariff

SECL confirms that it continues to operate under the NEPRA-approved tariff framework, and the
proposed modification does not lead to any change or adjustment in the applicable tariff. Accordingly,
there is no tariff-related impact arising from this modification.

4.2 Impact on Quality of Service

The proposed change enhances the overall quality of service by strengthening start-up reltability. By
following the recommended sequence, the operational life cycle of the HR5Gs and the Steam Turbine
is better protected, as thermal stress is minimized and egquipment is operated within safe OEM
recommendations. This approach also contributes to a reduction in forced outage risks, thereby
improving plant availability and system dependability. Importantly, the modification poses no adverse
impact on the power system or NPCC operations.

4.3 Impact on Obligations under Generation License L " oy

The modification: - ’ Lo .

« Ensures compliance with OEM instructions B o :
« Aligns plant operations with actual technical design .t
. Enables SECL to dascharge obhgattons of safe generation and continuous avaulab:l:ty

*

5..PRAYER

In light of the foregoing submissions and the technical justification provided, SECL, most -

. respectfully seeks the Authority's approval for the proposed modification to its ,Generation .

- License conceming the Gas Turbine Sequence {Staggering) and the assbciated start-up al;d e
S synchronmtlon timelines. SECL further requests that the OEM-vahdated syncbromzat&ou o

- sequence, along with the conespoxzdmg timelines, be, formally incorprated inty Schedule-I of

A the Gane,ranon Llcense to ensqre cIanty, operaﬁonglcopsl§tency,and regu‘latgjy ahgnmex;t S
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6. ANNEXURES

.

OEM Start-Up Sequence and Recommendation Letter (GE Gas Power) ~ Annexure A

OEM recommendations for SECL complex start-up

HRSG Preservation Guidelines {Wet and Dry Preservation Requirements) — Annexure

L3
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@ GE VERNOVA

GE Vernova International LLC

Level 12, Arfa Software Technology Park
346-8 Ferozpur Road, Lahore 54660,
Pakistan

T+924235989701

Date. 26th November 2025

Subject: Sapphire Electric Company Limited (“SECL") Complex start u

Dear Mr. Shahid,

Based on GE’'s experience as the O&M Contractor for the SECL Complex, as well as our broader
operational experience as OEM of similar power plants, we have ohserved that achieving the
technical time required for synchronizing the Generating Unit(s} can be chalflenging under the
default plant configuration, particularly when Heat Recovery Steam Generators {(HRSGs) lack
diverter dampers and the SECL Complex is [imited to operating in Combined Cycle Mode.

Drawing on industry best practices and our operational experience, GE Vernova recommends to
synchronize one Gas Turbine {GT) first during complex start-up operations, followed by the
synchronization of the Steam Turbine (ST) or the second GT. This'sequence is important because

of the bottoming cycle, which includes the ST and HRSG, begins its key operational processes
after the first GT is synchronized.
Additionaﬂw}, mainfaining tfm integrity of the HRSGs after warm conditlons is essential to ensure

the reliability and safety of all associated components. Fhis critical reqmrernent has been clearly
outlined in the start-up timetable.

Giv‘en these considerations and historical operational patterns, we have’ made necessary
clarification’s in the Complex Start-Up Timetable, which is attached as Annexure-1. We have also

included real-time data charts illustrating start-ups under. various modes as Annexures-2 to 6 for
your reference.

Sincere regards,

o e

Country Service Director,

GE Vernova Gas Powet, - ) -

Middle East and North Afijea Setvices TR~ . o L. L 1 Lo




Annex-01:

Start-up timetable:
Notice required synchronizing
Complex Full
Removal of 1st GT Syne .
Length of Shutdown | HRSG after Removal of g;‘;:f;y:g:; ST Syne o L oE
(Minutes) (Minutes) i
i | Not more than 2 hours i 26 26 42 60
More than 2 hours hut
ii 0 26 26 52 70
less than 8 hours
More than 8 hours but
it 0 31 31 80 155
less than 32 hours
More than 32 hours but
iv 20 3t K} 90 165
less than 150 hours
v | More than 150 hours 20 36 36 130 320

*

+




Annex-02

Annex 2 SECL Hot Start less than 2 hrs
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Annex-03

Annex-3 SECL Hot Start 2-8 Hrs
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Annex-4 SECL Warm-] Start
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Annex 5 SECL Warm-} Start
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General Electric Internationa! Inc
Arfa Software Technology Park
12" Floor, 346-B, Ferozpur Road,

Lahore- Pakistan,

April 13, 2021

Attention:  Sapphire Electric Company Limited
7 A/K, Main Boulevard, Gulberg II,
Lahore

Subject: HRSGs OEM Guidelines for preservations.

This refers to OEM recommendations for preservation of HRSGs during stand by period, as attached
Annexure-B,

Best regards,

>l
" , . .
artukh Races Ahmad, . -
Service Director,
GE Power Senvices-Pakistan - ‘ ) _ : '
Onbehafof . - - L , e
. Gém_eral Electric International, Inc. & GE Energy Parts, Inc. : -

O&M Contractor - Sapphire Electric Company timited -
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Annexure B

OEM’s recommendations For HRSG,s

1. Minimum safe exhaust flue gas temperatures on gas & HSD fuel, at which sulfur dew
point can be avoided.

For NG operation, temperature in FW tank should be 105 C & Pressure 1.2bara.

Stack tempreture should be 120C.{105+15 or 20).

For HSD operation, temperature [n FW tank should be 130C & Pressure 2.7bara.

Stack tempreture shoud be 156C.

Dew point curve has been provided & check the Sulphur content in NG & HSD for set
point of FW tank & stack temperature.

2. How 10 achieve / maintain the minimum safe exhaust flue gas temperature when
operating on gas fuel.
set point for pressure in FW tank on value 2,7 baru for HSD operation.

set point for pressure in FW tank on value 1.2 bara for NG operation
NPSHr for LP FW pump to be checked from pump performance curve & revise set
point for LP FW pump.

3. Either we have to adopt oxidizing or reducing treatment along with mechanical de-
aeration.

There is no difference for oxygen treatment of FW! The contend of Oxygen in FW shall
be under 20 ppb independent of fuel. The type of fuel has no impact to internal
Cortrosion of pressure parts. Oxygen scavenger should by apply during cold stants (FW

tank is not pressurized).For cold start Oxygen scavenger is dosed & for Normal
Operation only thermal treatment is required.
4, OEM to clarify about two different limits for dissolved oxygen mentioned in the manual
with respect to the fuel.

The content of Oxygen in FW shall be ungder 20 ppb independent of fuel

5. When HRSGs are out of service, how to preserve feed tank & pipes, as we have to dose
the chemicals at suction of feed pumps. What is the opinion of OEM about the
requirement to change the location of dosing point?

For shott down (Jess than 10 days ) for the preservation of FW tank motorized. valve

must be jnstglied at DA vent ling to avoid ingress of air,OEM suggested no need b

change location of chemical dosing.

6. OEM t approve the HRSG preservation methods under different stenarios.

QEM recamimend the following methods of preverservation.

*  Wet Preservation (Stand By posftion up to 30 davs):

For this it was advised by the OEM 1o keep the level at norma! and apply the nitrogen capping at
positive pressure, However whenever water level goes down, fifl it up with the non-de-acrated
demineralized water along with excessive dosing of chemicals like carbohydrazide and
neulralizer.

OLM advise is pequired regarding how much pH and OXYgen stavenger coments are pequired 1o
. ‘maintain during this situation for the proper preservation in stand by position for 30 days.

QE‘M advited ta keep PH & Oxygen scaverger shau!d b nimnialm.d as during normal
op-.rauon :




Dry Preservation { For more than 30 days):

It was also suggested that when complex is on shutdown for more than 30 days, then go for dry
preservation without placing the hygroscopic material. As per OEM for dry preservation fili up
the boiler with demineralized water up to maximum level along with excessive dosing of
chemicals for oxygen scavenging, Meanwhile apply the nitrogen capping to avoid air ingress. In
the second step start the draining of the boiler by regulating positive nitrogen pressure over the
water bed to avoid air ingress from atmosphere until the completion of draining. After that
maintain the positive nitrogen pressure over the period of preservation.

OEM to indicate that how much positive pressure should be managed at minimum level during
the period of preservation.

Just to keep the slightly positive N2 pressure than atmospheric pressure.

Bilfinger (BBCZ) SECL

Jan Dvorak hail Khan
Rostislav Parizek
Jarosiav Koilner B, ————
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1.7.4.4 Types of preservation

1.7.4.4.1 Preservation of the boiler pressure system with nitrogen cushion

It is advisable to perform the preservation of the boiler pressure system with a nitrogen
cushion at the scheduled shutdown in duration from 14 days to 1 month. This
preservation is based on the filing of the inner steam spaces of the drums,
superheaters, saturated steam piping and steam pipelines with inert gas. Evaporators
and econamizers are filled with water and drums are filled up to the standard level.

For the needs of this preservation it is necessary ta ensure a sufficient amount of N, for
HP and LP steam spaces, namely some 18 Nm®. Within the preservation itself it is
necessary to observe the relevant safety instructions for nitrogen handling.

The performance proper of the preservation of the steam spaces

Shutdown boller is the condition for the start of preservation process; namely all the
valves at boiler shall be in their start-up positions according to the chapter 1.4.2.2, with
the exception of the stop valves for extraction of samples, which shall be closed.

In the event that the overpressure in the HP (LP) drum 1(2) HAD20 CP001 — CP003, or
1{2) HAD20 GP501 (1(2) HAD70 CP0O1 or 1(2) HAD7D CP501) during heiler shutdown
decreases 1o ca. 3 bar(g), thenitrogen stpply can bs connécted. The valves 1{2) HAHTD
AAQ30 (1(2) HAHTD AAD30} in the nitrogen admission iine. to_the HP (LP) saturated
steam piping are opened. When the boiler further cools down the infernal pressure is
maintained the same as pressure of .nitrogen syslem, consequently, the boiler will be .

automatically filled with nitrogen. .. . . :
In the course of preservation the nitrogea bvei’prgsgure should not get below 0.1 bar(g).
That means that operating personnel can close the valves 1(2) HAH10 AAG30
(1(2) HAHT0 AAQ30) and check occasionally if intemal pressure fs above 0.1 bar(g), or-
they can let them open. ’ o

1

Boiler start-up after nitrogen-cushion preservation

Before restarting the boiler the valves of nitrogén supply 1(2) HAH10 AA030
{1{2) HAHT0 AAD30} must be closed. The boiler will ba restarted from cold siate. Manual®
reopening of the boller water and steam sampling valves shall not be forgotten. .
Nitrogen, which is present in the boiler steam spaces, is expelled during the start-up via
the exhaust of start-up lines and through drajp of supeieaters and steam pipelines and

.+ herewith handling shall be observed orf putting the bojlerin operation.>. < . ,
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This preservation consists in filling of all the internal spaces of the HRSG boiler pressure
system. Sufficient quantity of nitrogen shall be provided for the needs of this kind of
preservation, namely 56 Nm® at least.

Respective safety regulations for nitrogen handing shall be observed when the
preservation proper is performed.

The course of preservation of the boiler whole pressure system

The condition for start of this kind of boiler preservation is that the boiler has already
been preserved by way of nitrogen cushion and standard water charge (see paragraph
1,7.4.4.1). If this is not the case, the preservation of the whole boiler pressure system
shall be started according to the paragraph 1.7.4.4.1.

Once 2l the steam spaces have been filled with nitrogen, the drain vaive outlet in the
drain header and its discharge into the blow-down tank and the nitrogen overpressure
penetrating into the boiler pressure system forces out the whole water charge from the
boiler. Drain valves of superheaters and steam pipelines are not handled. Operating
personne| watches the water flow leaving the drain of the header into the blow-down
tank and as soon as he is sure that nitrogen is flowing out, he opens the valves 1(2)
HANBO AAB20 (1(2) HANTS AAGB20) in the HP (LP) drain header to sewerage and when
no water is going outside, the valves are closed. Residual humidity that may remain in

the boiler is not harmful since w1thout the presence of atmospheric oxygen there is no
comrosion hazard. .

Nitrogen overpressure. in the pressure systems shall not get below 0.1 bar(g} in the
course of presetvat:on

Boiler start-up after nitrogen preservation

Before restarting _the bo;{er the valves of nrtrogen supply - 1(2) HAH10 AAOSO
1(2) HAH70 AAD30 must be closed and boiles refifled with feed water fto" the condition
before the boiler starting). The boiler Will be then restarted from cold state. For operator
-safety we recommend to deaerate the boiler during the béiler fiing only nsing the vent .
valve from HP (LP} outiet steam piping 1(2) HAHT8 AAT10 {1(2) HAH18' AAT10). We
récommend opening the ventmg valves in papehnes of-economizer deaerat!on only at the
end of boller fi lling with water in order {o verify that the 2Conomizer, has been filled with --
feed water.

The nitrogen, present in the interial pressure spaces of ihe drums steamn pipelines and
superheaters not filled with waler, Is expefled in the course of the starting proper via the
exhaust of the vent valve from HP {LP) outlet steam piping 1(2) HAH18 AAT10 {1(2)
HAH18 AA710) and from drain of superheaters and stéam ptpeimes anﬂ consequenﬂy,'
via the gxhaust of the start-up biow-down tank, T L ) - !
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The heat accumulated during the boiler shutdown is used for drying of the pressure
systems. As the water content is discharged, the dry preservation is advantageous for a
long-term preservation of pressure systems (1 — 2 months) and, furthermare, there is no
danger of the boiler freezing.

Preservation process

Preservation is done during the shutdown of the boller. Its principle is fast and complete
evacuation of water from the pressure systems by residual gauge pressure from the
shutdown boiler. Internal surface of so far hot boiler is dried by residual heat,

Opening of the drain piping to blow-down tank will start as soon as pressure in the
pressure system measured in the boiler HP (LP} drum 1{2) HAD20 CP001 + CP003 or
1(2) HAD20 CP501 drops to ca. 16 bar{g) (1(2) HAD70 CP001 or 1{2) HAD70 CP501
drops to ca. 4 bar{g)). This pressure must be minimally 2 + 5 bar(g) and with it
corresponding water temperature 120 + 150°C.

Before the start of the preservation is assumed that the valves lI‘I the boiler are in their
positions for the start-up acc. to chapter 1.4.2.2.

Drain of the boiler must be - if possible - quick, so as the water can evaporate and the
internal surface of the pressure unit of the boiler to dry by means of residual heat.

Maintenance personnel manipulate with the valves in the following way:

HP system ., .
- To close the FWisolation vaive 1{2) HAG10 AAG1D,
- To close the steam isolation valve 1(2) HAH18 AAG10 and 1(2) HAH18 AAO11.
- To open the drain vaive from the drain header to BD tank 1(2) HAN80 AAG10,620.
«  In'the first stage it is necessary to open drain valves in the fegd water piping and -
from economizers "D1. ~ 1{2) HAC10 AAB1D,620, "D2" - 1(2) HAC13 AAB10, 620,
' 636, 640, 660,71(2) HAC‘!Z AAG1D, “D3" — 1(2) HAC14 AAB10, 620, 630, 640, *D4” - .
' . 1{2). HAC14 AAGSD, 1{2). HAC15 AAB10, 620, 530, 840, 650 and "DS" - 1{2) LAE4D
~ . AAB1D. By this will cccur the efficient warming:through and subsequent dxschar‘gmg
- and drying in the.system of economizers. thmai period before the opemng of
further valves is ca. 7 min.  ~ .
) ) - Inthe next stage open drain valves from eVaparator “D5" - 1(2) HAD11 AAﬁw aﬁd
K . continuous’ blow-down valve from drum 1(2) HAN20 AA210 {valve 4(2) HANZ0
. U : AAG10 is opened teo). ‘ -
- Valves of emergency discharges fmm the drum 1(2) HAN10 AA110, AA211 mustbe
opened at the very end of the discharging so as not to release too quickly pressure
- and heat from the pressure system.
- © -, In the st stage open drain Valves 1(2) HAN80 AAB20 from the drain header to
> - S sewerage, all verit vafves V1 to V7 and V@*, vant valye from HP-cutfel steam piping
S . 1(25 HAFPIS AA710 and drajiy valvés from supérhaaters 1(2) HAH11 AK110, AAB10,-
s %%HAH{B Amza Mﬁaﬂand drajs valves-from oitiet :steam 1(2} HAH@ ﬁA‘iaQ,
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- The degree of drying can be checked by measuring the humidity of the drawn-in air
at the vent outlet that should not be higher than 50 %.

- It is recommended that a verification test of the air humidity in the boiler pressure

system should be performed approximately after two months. The humidity shoutd
not exceed 50%.

- Dry preservation can be extended to arbitrary long period of time providing that all
the inner spaces of the boiler pressure system are filed with nitrogen as per
paragraph 1.7.4.4.2.

Boiler start-up after dry preservation

Boiler start-up after dry preservation is the same as that performed from its cold state
including the boiler filling.

1.7.4.4.4 Wet manner of preservation

Itis suitable to perform this manner of the bailer pressure system preservation during an
outage scheduled for 1 to 2 months. This preservation is based on filing of the whole
inner space of the boiler pressure systems with treated deasrated water. Sufficient
quantity of deaerated feed water {namely some 56 m® for the HP and LP pressure
system) shali be provided for the needs of this kind of preservation.

The wet manner of presarvation is suitable in the event of supposed impaimment of the
‘ protective magnetite layér in the boiler steam space if the boiler operators do nof decide
10 Keep the hoiler preserved with a nitrogen cushion,

ft is possible-for the ser to fiood the whole infemal volume of the already shutdown,
.pressure-free, boiler, Le. including its inner stear spaces and to dose the pressure
systems i this condition without huilding up an averpressure in it.

This preservation entails no safety hazards for operators, however it is necessary to _
remember that the boiler can be threatened by freezing during the periods when the
ambient femperatures can get below the freezing point.

Preservation procedure ‘

- _ .« Thé preservation-is pefformed 5t the bofler stuldown, Operator blow-off wilhin shut
. . " dowh of the boiler {see paragraph 1,623 2.d). The bailer may be filledonly with
" . deagfaled feed water. HP and LP inner.spaces of boilet will fill it by HP-and LR feed -

7. waterpurp withininiral ipiyind siaiml fokerbt aminioie. Eiling 6f 1P supdrheatsrs:

L. petonvolSi ecton G Th eVl of e el iplessina f evarignded not

- .. .. - loks highet than approX 10 badgl for HP Sistem (Sbdr{gier thsiEmimeastiedin. © . .
co syl - ibe bpiscHR LB AR P HAR20:GPI0L: CRO03 ST i tADIGIonEDS -?1{23*‘* PR

T HADTREROGkandGT 0 HADIO CPOOT), | T 4T e N

RS IR

N S L

SSRGS e B, S
SR Nl

R 1, ] w] FF = & e
[ bt (23 LR L

5 i e

iy

- o O o, -
T A‘,g:f"-;k . !-3_.4 -, . ¢ # ki



R E g el T s AR R T e YL

o u¥ '$ National Electric Power Regulatory Authority
¥ n,g_gm Islamic Republic of Pakistan
] :
< 2" Floor, OPFF Building G-5/2, Istamabad
xx*%’g'g%*ﬁ ‘ ‘Tele: 9206500, Fax: 9210215
, s ay v E-Mail: info@nepra,org.pk _
Registrar _ : '.
No. NEPRAR/LAG-81 [ SR C — &4 - 02006
Mr, Shahid Abdullah
Director
Sapphire Electric Company Ltd.
7-A/K, Main Boulevard,
Gulberg-11, Lahore
Subject: Grant of Generatlon Licence 1GSPL/05/200

Licence Application No. LAG-81
M/s, Sapphire Electric Company Ltd, (SECL)

Please refer to your application No. nil dated 06.02.2006 to NEPRA for a Generation :
Licence.

2. Enclosed here is Generation Licence No. IGSPL/05/2006 granted by the Authority to
M/s. Sapphire Electric Company Ltd. The Licenge is granted to you pursuant to Section 15 of
the Regulation of Generation, Transmission and Distribution of Electric Powér Act (XL of

. 19?7)- o " i R . " -4k R L. H B R N .
3 Please quote above mentioned Generatign Licence No, in your future correspondence
» witly the Authority. ) s oy . ' :
‘D Afas dhove, ) o .‘“ - & o
. ’ . : J - Zl- a G- 0 5. . ' . )

- * (Mahjoob Abmad Mirza)

- . . . - o
s 0 g PN ! T !
o " ° - g c - T
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Copy for information to Director General, Pakistan Environmental Protection Agenty, '
44-E, Office Tower, Blue Arca, Islamabad. ‘ . T -

o v

4 ¥ p
TR P IR O

T




>

PNy .o

National Electric Power Regulatory Authority
(NEPRA)
Islamabad — Pakistan
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GENERATION LICENGE

No. _ J6sPL |05 [2006

*

s

In exercise of the Powers conferred upon the National Electric Power
Regulatory Authority (NEPRA) under Section 15 of the Regulation

SR

of Generation, Transmission and Distribution of Electric Power Act,
1997 (XL of 1997), the Authority hereby grants a Generation

Licence to:
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M/s Sapphire Electric Company Limited
{Installed Capacity: 235 MW '1SO Gross)

g,
”
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S

For its Plant at Sheikhopura-Mutidke Road

s
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Incorporated under the Companies Ordinance, -1984-
. Under Certificate of Incorparation
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- No. .00000004173/20050101 Dated January 18, 2005

u
. . P u
- v k M

to engdge ln generatson tusiness subject to aud i accordante with the

v

Ay

-, 2 .8 o = g

Amdes of thls licence. . .
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Generation Licence
Mfs Sapphire Electrlc Company Limlted
Murldke, Punjab

Article 1
Definitions -

1.1 Inthis Licence

(a) “Act” means the Ragulation of Generation, Transmission and Distribution of
Electric Power Act, 1997 (XL of 1997},

(b)  "Authority”. means the National Electric Power Regulatory Authority
constituted under section 3 of the Act;

() “Licensee™ means M/s Sapphire Electric Company Limited

(d) “Rules™ mean the Nationa! Electric Power Regulatory Authority Licensing
(Generation) Rules, 2000.

1.2  Words and expressions used but not defined herein bear the meaning given
thereto in the Act ar in the Rules.

‘ L  Article2 . 2
' " Application of Rules ‘ "

. This Liqe[{ge is issued subject fo the provisions of the Rules, as amended . - .
© i ‘from_ﬁmetotime. - ) _ ) - . o SR

& Fl 4 -
Kl g i

S e T T Adticled : : :
- 2 . ' Generation Facilities

¢

R o34 ~“§h'e,_' logation, size (capacily. in M;W),‘ fechqofogy. Interconnection

_arrangetnents, technical limits, technical functional specifications and other detaits
. . specific o the power generation facilities of the Licensee are set out In Schedule-l- -
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Generatlon Licence
M/s Sapphire Electric Company Limited
Muridke, Punjab

3.2 The net capacity of the Licensee's generation facilities is set out in
Schedute-lI hereto.

3.3 The Licensee shall provide the final arrangement, technical and financial
specifications and other detalls specific to. generation facilities before
commissioning of the generation facilities,

Article 4
Term

4.1  The Licence is granted for .a term of 30 years after the commercial

Operation date. . : "

4.2 Unless revoked earlier, the Licensee may ninety days (80) days prior fo the
expiry of the term of the Licence, apply for renewal of the Licence under the
Licensing (Application and Modification Procedures) Regulation, 1999 '

I T

Bg

Articie 5
Licence fee
. After the grant of the Generatton Llcence. _the’-Licensed shall pay "to . .~
o 0 the Authori!y the LICBITCE fee_, inthe amount and manner and at the time set outr &
SRR Natronal Electr!c Power Regulatory Authonty (Fees) Rules, 2002, o ' i
A ) = - ” ' 3* ; . ) ‘: ; '_"'I_ Ai‘ﬂé“a 6‘ J' . . _ : ’ ’ h

o ":": Ta*riffa-' - ‘

t A ° " ‘The. llcensee shall charge from its’ bonsumers only such tariff whzch has T
. been anpmvgd by the Authonty . SRR . )

e R e Arllcle? ,. - -

T ) “ L Compeﬂtlve Trading Arrangement )

r - iy - : " " 2 ’ N s B -'

‘. 2‘1 & The LIOEHSQ& shali parhcipate in such mea’sums as“;’ may be d:rected by the T - T
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; prescrlbed by tha relevant competent author:ty from hme to tlme

Generation Licence
M/s Sapphire Electric Company Limiled
Murldke, Punjab

operation of the.aforesaid Competitive Trading Arrangement in the manner and
time period speclfied by the Authority. Provided that, any such participation shall

ba subject to any contract entered between the Licenses and another party with

the approval of the Authority.

7.2  Any variation or modification in the above-mentioned contracts for allowing
the parties thereto to participate wholly or partially in the Competitive Trading
Arrangement shall be subject to mutual agreement of the parties thereto and suc;h
terms and conditions as may be approved by the Authority.

Article 8
Maintenance of Records

For the purpose of sub-rule (1) of Rule 18 of the Rules, coples of records and data
shall be retained, in standards and electronic form and all such records and data

shall, subject to just claims of confidentiaiity, be accessible by authorized officers
of the Authority.

b

Article 9
Complianca with Performance Standards

The Llcensee shal! conform to the reievant NEPRA rules on Performance

)

-Standards as may be prescnbed by the Auﬂ]pnty from time to tima. -

- - a & o q o
= L >
v o - =5 2

- Aricle10
Gomp!iance wnth Environmental Standards

. . The Licensee ‘shall conform to the’ envamnmentai standards as may be

. : o
4 "o v
¥ =

A}ﬁcle "o :

Prov:sibﬂ of tnformation .

. . >
" - ] z‘.

11 d The obl!gahon of thg Ilcensee ta provide jnform’atton to the Authom}f shéﬁt
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Generstion Licence !

M/s Sapphire Electricity Company Limited

Muridke, Punjab
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viii.
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Generation Licence
Mfs Sapphire Electric Company Limited
Muridke, Punjab

Plant Details

General Information

Name of Applicant

Registered Oifice

Business Office

Plant L.ocation

Plant Configuration

Type of Generatlon
Facility

Plant Size Installed
Capacity Gross 1SO

Typs pf Technology

Yo. e

Number of UmtsfSrze

o

&

De-rated Capac!ty at
) site cohdftlons ° d

.

Commisgioning da{e

Expected Life, onhe GQ'Y '

- Facility,

S, Co;nmerczai Oparaho
2 : A

.

3

o

J

3

frnm, .

v

ungt{Maké & Model .

is

L Apx;llary Consumptnon 4MW N :

- b

M/s Sapphire Electric Company Limited
270, Sector 1-9, Industrial Area, Istamabad

7-AjK, Main Boulevard, Gulberg-ll, Lahore

’
-

Near Village Dir Da Doghran on Sheikupura-
Muridkee Road, ' Distrcit Shekupuara, Punjab

Thermal {Combined Cycle)

235 MW

Combined Cycle Techno!ogy

5 . omgas 2
. LR

2x 76 MW {Gas Turbmes“)
1x83 Mw (Stedm Turbine) oo -

- Gas Turbme {G. E Y PG 61 11 (FA}
Steam Turbine (G E) - o

4 .

213 MW (Gmss Site Condltion)
209 MW (Net Szte Cond;t:on}

+

February 2009 {Anticipated) -




7. Fuel Details

vii,

Vi,

Primary Fuel
Alternative Fue!

Back-up Fuel

Fue! Source
{(Imported/Indigenous)

Fuel Supplier

Supply Arrangement

No. of Stor‘age Tanks
for backup fuel

Storage Capacity of

Tanks for backup fuel

+

T

.. &'t Emission Values

=

. . 80y
. ; i NOY
-, jif. -, F’M{g ]

9. Cooﬁp_ggysteh

ling Water .-

Generation Licence
M/s Sapphite Electric Company Limited
Muridke, Punjab

Naturat Gas
HSD

HSD

Indigenous

Sui Northern Gas Pipelines Limited (SNGPL)
Through an pipsline having an approximate
length of almost 0.50 Kilometer.

2

15 days of backup fuel

I P

‘ 0.05311d . y !

CLoLL 125mgm® N
50mgNm® .

- .

i

.-+ Well wale/Closed Circuit (waler used formake ., = .~
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Generation Licence
* M/s Sapphire Electric Company Lintited

.andloadingthe -

Muridke, Punjab
(‘ﬁs \gtr Qﬂuh&"\‘l} Q— ' ,

Project Gost

Total (U.S. §) 181.52 Million

Debt (U.S. $) 136.140 Million '

Equity (U.S. $) 45,380 Million ';
Plant Characteristics '

Generation Voitage -

Frequency 50 Hz (with 5% tolerance)

Power Factor Preliminary 0.8-0.9 (To be discussed as part of

PPA)

Autematic Generation  To be discussed as part of PPA

Control ] )

Ramping Rate To be discussed as part of PPA . = _

= - * PR s o
-

Time requiredto . - Tobe discussed ds part of PP@S-- ;
Synchronize to Grid - : . . . .

complex to full foad .
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Generation Licence

ire Electric Company Limited

M/s Sapph

3

Muridke, Punjab

The net capacity of the Licensee’s Generation Facilities

..ra._
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50 ) . Generation Licence
M/s Sapphire Electricity Company Limited
’ ' Muridke, Punjab

SCHEDULE-I '

Installed Capacity Gross ISO 235 MW

De-rated Capacity at Site Conditions | 213 MW
Auxiliary Consumption 4 MW

Net Capacity of the Plant at Site : '
Conditions ' 209 MW

bl Rl Bl e

Al the above figures are indicative as provided by the Licensee. The Net
Capacity available to NTDC for dispatch and other purchasers will be determined

through procedures contained in the Agreements or Grid Code.
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. Gicneration Licence
" Mfs Sapphire Electric Company Limited
Muridke, Punjah

INTERCONNECTION SCHEME FOR THE
POWER DISPERSAL OF THE PLANT

The power of the power plant shall be dispersed to system directly
within LESCO and GEPCO load center at 132 KV voltage level as follows

1. A new 132 KV Grid station (Muridke) about 22 Km from the proposed
site of Sapphire Eleclric Power Plant.

b

2. Two (2) new 132 KV D/C Transmission Lines each with a length of
approximately 22 Km on Lynx Conductor from Sa;pphire Electric Power Plant to
New Muridke Grid Station. '

132 KV DfC Transmlssmn LH‘IG on Lynx Conducior for making Doub.e

+
~

4 132 KV D/C Transmlssmn Llne on Lynx Conductor for maklng ln-Out L
of 132 KV SIC Kaka Shah Kaku-Narang Transmission Line at 132 KV new .
-Muridké Grid Station. o -
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