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Mr. Syed Safeer Hussain

Registrar,

National Electric Power Regulatory Authority,

OPF Building, 2 Floor, Shahrah-e-Jamhooriyat, G-5/2,
Islamabad, Pakistan

2

Sub: Petition for Approval/Determination of Tariff for DHA Cogen Ltd (the “Company")
Combined Cycle Power Plant at DHA Phase VIII, Karachi, Sindh

Dear Sir,

The Company is submitting this Tariff Petition, pursuant to its ongoing efforts for the rehabilitation and
startup of its Combined Cycle Power Plant, under Rule 3(1) of Tariff Standard and ‘Procedure Rules, 1998 for
the kind consideration and favorable approval by the Authority for the determination of Tariff as follows:

The reference generation tariff (the Reference Generation Tariff);

The Indexations and Adjustments;

Adjustments (if needed to debt and equity in PKR terms) at achievement of COD;

Other matters set out in this Tariff Petition, in each case, for DHA Cogen Limited's 94 MW power
generation facility located at Phase VIli, Karachi, Sindh.

oo o

DCL was incorporated on 29%, January 2003 in Pakistan to put up the country’s first integrated power
generation and desalination unit. The Company was awarded a generation license, IGSPL/01/2005, on
January 1st, 2005 and construction started in May 2005. The plant started commercial operations during
April 2008.

Since achievement of COD in April 2008, the plant has only operated for nine (09) months due to rotor-
vibration and compressor surge problems. Intermittent rotor-vibration problems in the Gas Turbine
resulted in plant shutdown for rehabilitation from October 2008, to July 2009. Then starting late August
2009 the plant experienced four compressor surges within a period of 2 to 3 months with a fifth surge
event in May 2010, resulting in compressor damage. The plant hac been shut since then.

International Electric Power, LLC (1EP) has come to an agreement with AE! Asia, LTD., for the acquisition of
the plant and intends to rehabilitate it. IEP leadership has substantial expertise and a combined experience
of over 70 years in the development and management of all types of power generation, transmission and
distribution systems and utilization of diverse power generation sources such as natural gas, oil, coal,
uranium, wind, sun, water, waste and biomass within and outside the United States. It has devised and
already started implementing the rehabilitation plan. The Sponsors have already negotiated a restructuring
plan with existing lenders including a haircut in equity along with bringing in foreign financing for the
project’s revival.

Power & Desalination Plant DSL 1 Coastal Avenue Phase V111, DHA Karachi Pakistan
Phone No 3585850008 fax 35833570, T




In this regard, NEPRA is approached by DCL for the favorable approval by ti.e Authority of the attached
tariff petition for the rehabilitated DCL power plant. The Authority is kindly requested to process the Tariff
Petition at the earliest, thereby enabling DCL to swiftly proceed towards plant start-up and dispatch of

electricity.
Thanking you.

Yours sincerely,

Nazoor Baig
Chief Executive Officer

DHA Cogen Limited




BEFORE
THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY (NEPRA)

TARIFF PETITION
PURSUANT TO
NEPRA (TARIFF STANDARDS AND PROCEDURE) RULES, 1998
READ WITH THE PROVISIONS OF
THE REGULATION FOR GENERATION, TRANSMISSION AND DISTRIBUTION OF ELECTRIC
POWER ACT (XL OF) 1997 & THE RULES AND REGULATIONS MADE THERE UNDER

O~ BEHALF OF
DHA COGEN LIMITED

FOR NEPRA'S APPROVAL OF REFERENCE GENERATION TARIFF FOR
DHA COGEN LIMITED

DATED: September 13", 2012

DHA COGEN LIMITED
ADDRESS: DSL-1, CoASTAL AVENUE, PHASE V1], DH A, KARACH!
PHONE #: +92.21.5869787-8 / \ O

Fax #: +92.21.5860895 M
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COPY OF
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BOARD RESOLUTION
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DHA Cogen Lid

EXTRACTS or RESOLU'I'IO"\I PASSED BY CIRCULA’F]ON BY THIE BOARD :F DIRECTORS OF
DHA COGEN LIMITED

The following resolutions were passed by circulation by the Boad of Dicectors of DA Copen

Limited (“Company”):
RESOLVED TTIAT:

(n) The Company be and 1s hereby authorized to file a revised Tanff Petition under Rule 3(1) of
the Tariff Standard and Procedure Rules, 1998 with the Narional Electric Power Regulatary
Authority i such form as has been presented before the Board: and

(h) The Chief Exccunive Officer and the Company Secrerary be and are herehy jomntly or
severally authorized to act on behall of the Company in respect of the Tart( Pertinn and 1o
file such documents, make such filings, pay fees, make such amendments as mav be required
for the putposes of obtaining the cevised Tasiff from the Natonal Electric Power Regulatory
Authority and gencrally take all such actions as may be necessary or advisable in respecr of

the same;

(c) The Company Secretary be and s hereby authorzed ro prepare an exoract of this resohiion
for the purposcs of submittung the same with the National Electric Power Regulatory

Autharity along with the Tariff Perition,

CERTIFIED TO BE TRUE COPY

oy Ll b
Muhammad Hashim Khan
Company Secretary

Power & Desalination Plant DSEL T Coastal Avenne Phase VHE DA Karachi Pakostan
Mhone No 35838500,08 fax 1583857071
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" COPY OF AFFIDAVIT
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AEEAVIT of M. NaZOOR BAKG, 60, antharized representalive ol M/S DIA COGEN LiMitin, DSL-1, Constal
Avenue, Phase VI DHA, Karechi, Makistan,

i L. the above-named Deponent, do hereby solemnly affirm and declare that:-
i

. ;% I. 1 am [he Chief Executive Officer of M/s DHA COGEN LIMITED, DSL-1, Coastal Avenue, Phase VIli, DHA,
Karachi, Pakistan,
1 . .

' 2. | am the authorized representative of M/s DA COGEN LIMITED, DSL-|, Coastal Avenue, Phase VI, DHA,

o Karachi, Pakistan, ’
3. The conlents of the accompanying TanilT Peiition dated 13 September, 2012, including sl supporting
. documents are Irue and correct to the best of my knowledge und beliel, and nothing material or relevant thereto
; has been concealed or withheld there from.
4. | ulso affiem hat all further documcentation and information lo be provided by me in connection wilh the
: aforesaid TarifT Petition shali-be true and correct 1o the best of my knowledge and belief.

DEPONENT

YERIFICATION

It is hereby verified on solemin affirmation at Karachi, Pakistan on this 13" day of September, 2012, thal the conlents
. af the above Affidavit are lrue and carrecl Lo the best of my knowledge and betief, and that nothing material or
ER relevant thereto has been concealed or withheld there from. : :

15 Sep o

P5 Sep 2012 ZANLO P
- tary ﬁubl?iz
CITY COURT KARACHI

DEPONENT
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COPY OF BANK DRAFT
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1. DETAILS OF THE PETITIONER

NAME AND ADDRESS

AMs DHA Cogen Linuted

ADDRESS: DSL-1, Coastal Avenue, Phase VIII DHA. Karacl
Phone #: +02.21-5869787 - 8
Fax #: +92-21-5860895

REPRESENTATIVES OF M /s DHA COGEN LIMITED

* Mr. Nazoor Baig
Authorized Representanve, DHA Cogen Linuted
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REGULATORY FRAMEWORK LEADING TO TARIFF PETITION

2.2,

NATIONAL ELECTRIC POWER REGULATORY AUTHORITY - THE
COMPETENT AUTHORITY FOR DETERMINATION OF TARIFF

NEPRA Act & NEPRA Rules

Under the Regulation for Generation, Transnussion and Distribution of Electric
Power Act (XL of; 1997 (the NEPRA Act), the Nadonal Electric Power Regulatory
Authority (NEPRA) is responsible, inter alia, for determuning tariffs and other tenms
and condidons for the supply of electricity through generation, tansmission and
distribudon. NEPRA is also responsible for determining the process and procedures
for reviewing tariffs and recommending tariff adjustments. Further, pursuant to the
provisions of the NEPRA Act, the procedure for filing a tanff peution and award of
tariff determination have been prescribed in the NEPRA (Tariff Standards and
Procedurej Rules, 1998 (the NEPRA Rules) .

BASIS FOR SUBMISSION

DHA Cogen Limited (DCL) a 94MW (gross) gas-fueled power plant located at DSL-
1, Coastal Avenue, Phase VIII, DHA, Karachi (the Project), has execured a
memorandum of understanding with Karachi Electric Supply Company (KESC) for
sale of electricity generated by the Project (the MoU).

Pursuant to the relevant provisions of the NEPRA Rules, read with the provisions of
the NEPRA Act and the rules and regulations made there under: DHA Cogen
Limited submits herewith (under Secton 3({1} of NEPRA Rules) before NEPRA,
the competent regulatory authority lawfully authorized to determine tanff for power
generadon companies, a tariff petion (the Tariff Petition) for approval of the
following:

i. Reference generation tariff (the Reference Generation Tariff);
it. Indexations and escalations;
iii. Onetime adyustments upon achievement of Commercial Operauons Date
(CODj): and
iv. Other matters set out in this Tariff Peddon, in each case, for DHA Cogen
Limited’s 94 NIW power generaton faciliry located ar Phase VIII, Narachi.

N
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TARIFF PETITION

3. EXECUTIVE SUMMARY

Subjecr ro the assumptions contained in this Tariff Petition, please find below a
summary of the Project for NEPRA’s perusal:

Project Company

DHA Cogen Limited (DCL or the Company)

Major Sponsors

Sacoden Investments (Pte) Limired Singapore. Defence
Housing Authority ({DHA}, Faysal Bank Limited and
Optima Tradmng

94MW (gross)

Project Capacity
’ paciy 80.3MW (net)
132 KV'A - evacuanon of power from DCL sub- ;
Interconnectivity station located on DCL site is the responsibilicy of

KESC

Project Location

DsL-1, Coastal Avenue, Phase V1, DHA, Karacha 3

Plant Type

Combined cycle natural gas fired power plant with an
associated seawater desalinauon plant ;

Technology

Siemens Combuston Gas Turbine (GT) rvpe (SGT
1000F) (former V64.3A ECONOPAC) with Hitach1
Babcock Heat Recovery Steam Generator (HRSG;, f

Desalinanon ;
_

Concession Period

|

25 years from execuuon of the Power Purchasc .‘
|

Agreement

Power Purchaser

Karachi Electric Supply Company Limited (KESC; ;

Fuel Type

Natural Gas

Plant Factor

65% i

Energy Production

457,228 MWh per annum

Rehabilitation Provider

Tenaga Nastonal Berhad (TINB) Remaco

vobo
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! Cost Heads | USD

Repavment of Exisung Debt 32,623,350,
Mezzanine Loan Purchase and | e

. . , 3.036.954 -
I Serdement of Trade Pavable ! ‘
: Startup Costs | 3171795 =
Funds Utilization Rehab Cost 5 9,767.693 | |
Fee and Expenses ] 500,000 1!
{ Total {excluding IDC) | 50,000,000 , |
lntgrest During Rehabilitation 1,500,000 : i
Period ‘ D
| Total (including IDC) 51,500,000 ! |
DCL will borrow an amount of USS30,000.000 from
Funding Plan the Ov?'sen's Private Investment C(.)rpo,raqon n .rhg !
form of senior secured debr for extunguishing exisung
debr, rehabilitauon and plant starrup. ;
Lenders Overseas Prvate Invesunent Corporaton (OPIC;
|
J
Currency I US Dollars ! i
1

1
Interest Rate 6%o per annum (fixed) 5 !
Key terms of Long .\ - ; !
Term Loan Repavment Termn 15 years
! 1
Grace Period i 1 vear ;|
[
f H
i Debt Repavment Equal quarterly installments [ l
|
I
Long Term Service !
Agreement (LTSA) TNB Remaco |
Contractor !
i

:‘. ot l"
, ho ’
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TARIFF PETITION

Operation Costs

Energy Purchase Price (PKR per annum)

-y

1.
Fuel : 1.707.333.793 !

. Variable O&M ! 80,164,350

g Capacity Purchase Price (PKR per annum)

| Fixed O&M 315,681.833

!
| LTSA g 409,500,000
| Insurance . 90,000,000
i Return on Equire E 178,502,651
Debt Service 439,643,903 |
WC Fee : 24,909,200
DSRA | 2199.220 i
| Total Cost | 2,629,808,595 !

Levelized Tariff

PKR 0.9284 / kWh

Concession Documents

o Power Purchase Agreement
s Gas Supply Agreement

e  Water Purchase Agreement

Technical Advisors

TNB Remaco, Fichtner, PF Engineers

Financial Advisors

Bridge Factor

Legal Counsel

Mohsin Tayebaly & Co.

Commercial Operations
Date (COD)

8 months after financial close, whereas financial close
is expected to be within 90 davs afrer NEPRA
decision. '
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4.  PROJECT BACKGROUND & WAY FORWARD
4.1 BACEKGROUND

Incotporation of DCL

DCL is a specific purpose company incorporated in Pakistan to put up the counuy’s
first integrated power generauon and desalination unit. DCL was imually sponsored by
Defence Housing Authority and Sacoden Invesunents (Pre.) Limited, Singapore. DCL
was incorporated with an envisaged ownership structure whereby the prncipal
sponsors (M/s. Sacoden Investments and M/s DHA) took up 51% equity of the
company while the balance 49%0 equity had been privately placed amongst leading
financial insntutons/investment banks.

The Company was incorporated on 29" January, 2003 with the objectve to design,
finance, insure, build, own, operate and maintain facilies for both, generatuon and
supply of elecurcity to KESC and supplv of potable water to Defence Housing
Authority (DHA) / Cantonment Board Clifton {CBC).

Siemens was appointed as the EPC and O&M Contractor for the Project. Due to
Siemens’ involvement and strong project fundamentals, investors from Singapore took
up a majority stake in the Company. Subsequenty, DHA also participated in the equiry
of the Project. The power plant and desalination facilities were constructed during
Mav, 2005 to Apnl, 2008 and commenced commercial operanons in Apzil, 2008.

Technical Summatry and Project Contractots

The power generation unit consists of 2 combined cvcle power block comprising of a
Gas Turbine and a Steam Turbine with mstalled capacides of 67 MW and 27 MW,
respectively (combined capacity of 94MW ar ISO condidons), and a Hear Recovery
Steam Generator.

The Project has a net generation ourput of 80.3MW'. The excess heat (unuulized) from
the power plant will be used to run the desalination plant. The water desalinaton unit
consists of two Mulu Effect Desalinadon Plants (MED) having a capacity ot 1.5

million gallons per day (MGD) each.

For iniual development of the power generaton faciliry, the Company entered into an
equipment supply contract with Siemens A.G. for the supply of GT, ST and HRSG.
The balance of plant works were carried out under a separate agreement executed
berween the Company and LINCAS (a subsidiary of Siemens A.G.). Simlarly, the
desalination equipment was procured through a contract with Alfa Laval (Denmark).

The Company also entered into an Engineering Design and Construcuon Contract
with Siemens A.G. and Siemens Pakistan for derailed engineering design and
construction supervision. Further, DCL entered into an O&M contract with Siemens
Pakistan to appoint the latter as the plant operator post comumercial operations.

14




DHA COGEN LIMITED TARIFF PETITION

Project’s Original Cost and Financial Structure

The esomated cost of the Project was USD 99.91 million and was envisaged on a
capital structure of 75:25 (debt: equiry}. The enure debt amoundng to approximately
USD 74.42 million was raised from local financial instirutions in the form of a local
currency long-term loan having a 2 vear grace period and 10 vear stepped up principal
repaviment structure pavable on quarterly basis.

Generation License and Reference to Previous Tariff Petition

DCL was awarded a generation license for production of electriciry through uulizauon
of natural gas in 2005. Subsequent to filing an application for award of a generauon
license DCL submitted its applicaton for award of wriff to NEPRA on Seprember .
2004. The tariff requested under the petton was based on the rate agreed berween
KESC and the Company. The petition was formally admitted on Seprember 15, 200+
and assigned case number NEPRA/TRF-33/DCL.

Based on the atoremenuoned agreement on tanff berween KESC and the Company.
NEPRA granted DCL the raxiff requested in irs petition, as is.

Operational History

The Project was successfully commissioned at the start of 2008 and achieved
commercial operadons in Apnl, 2008. Since COD, the Gas Turbine suffered problems
relared to rotor-vibranon and compressor surge.

Durmg May, 2008, increasing vibrations in the GT bearings had been detected; this
reached alarming levels 1.e. beyond 9.5 mm / sec in June, 2008. In Julv, 2008, Siemens
suggested balancing of the rotor to fix the vibration problem. Several attemprs were
made by Siemens AG during August, 2008. As a result of rotor balancing the
vibradons were reduced to just below alarm limits, however, these remained above the
acceptable range.

In Seprember, 2008, the Company was intimated by Siemens thart the vibrauons could
not be brought down to within the normal acceprable range due to deformanon of the
central hollow shaft connectng the compressor to the GT section. Siemens, therefore,
decided on Seprember 12" 2008, to shut down the plant for replacement of the entire
hollow shaft.

Siemens AG, at its own cost, changed the entire cenual hollow GT shaft and replaced
all bearings, ulting pads, beanng supports, gas lines and mamfolds, burner fitungs. firse
stage burner blades and stage 2 vanes & blades. Additonally, four Inlet Guide Vanes
(IGV) were also repaired. The rehabilitation of GT took place from October 13%,
2008, to July 23*, 2009; DCL successfully resumed base load operation from August
14", 2009.

v .
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Subsequent to recommencement of operation, the plant experienced a sertes of
compressor surge problems starting from August 24%, 2009. The chronology of surge
events is provided below:

First Suge (24-08-2009)

Grid Frequency reduced to a remarkably low figure (49.1 Hz}. Although it was well
within the designed operational limit of 49-31 He, stll the GT tnpped due ro surge
protection. As per Siemens AG advice several preventive measures were performed on
the IGV position sensor to bring the Project back online on August 287, 2009.

Second Surge (29-08-2009)

Guid Frequency decreased ro 49.2 Hz. As a result, GT wipped for the second tune due
to surge protection. Boroscopic turbine inspections were conducted that showed
damages to the GT. The IGV position sensor was replaced again and the Project was
synchronized to the grid on September 16™, 2009.

Third Surge (17-09-2009)

GT tripped for the third time on surge protection under frequency drop. Boroscopic
turbine Inspections showed further damage to the GT. Following Siemens AG
recommendations several sectings related to the air valve, Over Temperature Control
(OTC) and closing ratio of IGV were modified. These modifications seemed to be
-successful but reduced the base load output of the plant. The plant went back to
commercial operation on October 177, 2009.

Fourth Surge (02-11-2009)

Heavy grid distutbances due to shorr circuit and tripping of 132 k\" parallel lines
caused the GT to wip for the fourth ume on surge protection. The acwal gnd
frequency drop rate of 6.7 Hz/s exceeded the maximum design drop rate of 1 Hz/s.
In order to avoid reoccurrence of surge and take further risks of damages M/S
Siemens decided to open the machine for thorough checking and fact finding. FHence
the plant was shut down on November 2%, 2009. Siemens (in collaboration with their
head office in Germany) in association with DCL plant engineers dismantled the GT
to carry out 2 fact finding exercise.

The fact finding exercise revealed the following damages:

e Cracks in stator blades of compressor

¢ Damage 1o rotor blades and srator casing
® Damage to turbine bearings

® Damage to compressor casing

As 2 resulg, all rotor blades and vanes were polished and addinional equipment was
installed. Furthermore, a2 modified GT washing schedule to avoid the accumulation of
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4.2

deposits (which was the main cause of the surge in Siemens AG’s opinion; was
introduced. The plant went back to base load operations on (17 February, 2010

Fifth Surge NMay, 2010)

A fifth surge event resulied in compressor damage and a subsequent forced ourage ot
the power & desalinadon plant. The power & desalination plant only operated for nine
(09) months after achievement of COD and has not been restarted to date. A detailed
technical evaluadon stwdy conducted by Fichmer is attached as Annex A (Techuical
Project Evaluatior: Repord).

Impact on Power Purchase Agreement

The Power Purchase Agreement (PPA) is currently being renegotiated with KESC as
the previously executed PPA berween KESC and DCL stands termuinared due to the
non-operational status of DCL.

Status of Gas Supply Agreement

The Project was. as per the decision of the Economic Coordinauon Conmumittee
{ECC), allocated 17.5 mmcfd of gas with a munimum gross calorific value of 920 Bru
per Standard Cubic Feet under the Gas Supply Agreement (GSA) execured berween
DCL and Sui Southern Gas Company Limited (SSGCL) on May 317, 2005. Tt is
pertinent to menton that the GSA remains valid & effective thereby ensuring firm
supply of gas to DCL dll 2015. Furthermore, an amendment to the GS.A ro ensure
fum supply of gas until 2030 has been negotated berween DCL and SSGCL. A leter
of comfort, issued by SSGCL, to this effect is attached herewith as Annex B along
with a copy of GSA.

Water Purchase Agreement
As one of the kev reasons for the development of the Project in DHA was supply of
potable water 1o CBC, the Company entered into a Water Purchase Agreement WPA,

with CBC pursuant to which DCL is responsible for the supply of 3.0 MGD of
potable water to CBC for a period of 30 vears.

WAY FORWARD

Acquisition of Sacoden Investments by International Electric Power

Internadonal Electric Power, LLC (JEP), a US-based Independent Power Producer,
has come to an agreement with AEI Asia, LTD., for the acquisiton of Sacoden
Investments PTE. LTD., a Singapore-based entity, which owns 60.22% of the
shareholding of DCL The remaining shares of DCL are held by DHA, Favsal Bank
Limited, Optima Trading and several smaller investors.

Based on their extensive experience as an IPP developer and operator, and In
collaboradon with world renowned technical consultants, IEP has developed 2

17
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comprehensive rehabilitadon plan along with detils of the technical and financial
resources to be volved for the revival of DHA Cogen power project. A basic
overview of the rehabilitadon plan is provided below; dermails of the same are provided
under Secuon 6 (Prosect Cosi).

Arrangement of Debt for Rehabilitation & Restructuring of Existing Loans

In order to revive the Project the Company would, in additon to the rehabilitauon
plan detailed above, need to restructure the long term debr obuained m 2005 from
local financial instinutions for the development of the Project. To this effect [EP has
secured a mandate letter with OPIC for arrangement of USD 30 million for DCL

project.

The udlization of funds to be obrined from OPIC is brieflv set out below (further
detals provided under Section 6 (Prject Cosn):

Utilization of Funds USD
Repayment of Existing Debt 32,623,556
Mezzanine Loan Purchase

and Settlement of Trade 3,936,954
Payable

Startup Costs 3,171,795
Rehab Cost 9,767,695
Fee and Expenses 500,000
Total 50,000,000

Further to write-off on the exisung long term debt, the Project sponsors have agreed
to a haircut on the onginal equity -- PKR 1,755 million (U'SD 29.25 milion. exchange
rate PKR 60 ;" USD as per the ume of acrual equity injecuon) of 33%¢ bringing the
onginal base equity of the Project down o PKR 1,190 million (USD 13.22 million,

exchange rate PKR 90 / USD).

The equity and debt write-offs have after thorough deliberaton been accepted by all
parues in order to revive the Project and make the rariff workable for KESC.
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RATIONALE FOR REHABILITATION OF DCL

5.1

o
[S]

REHABILITATION PHILOSOPHY & MOTIVATION FOR I[EP

IEP has a strong and experienced technical team that specializes in developing energy
and power assers wotldwide. It has built and/or operated over 23,000 MW of wind,
solar, combined cvcle gas, coal, diesel and hydro generauon plants.

As owner-operators, IEP understands the complexities of developmng power soluuons
i remote and challenging environments. This experience puts [EP in a posiuon w0
realize the wue value of DCL as an asser that is currently not utlized. Wich [EP’s
esperience, a “good” asset like DCL can be rehabilitated to provide electricary and
water to the city of Karachi.

For rehabilitatng the Project, IEP has engaged TNB Remaco, 2 world class service
provider that itself operates generation assets of 20,000 MW, to implement and
conduct the rehabilitadon. With IEP’s oversight, the Project can be rehabilitated o
achieve sustained generation to provide elecuiciry 1o the ciry of Karach,

Furthermore, IEP has larger investment plans for Pakistan and rehabilitanon of this
Project will lay the foundadons for IEP’s enwance into Palkistan and it intends to
expand the exisung DCL project nto Phase II to further increase the generaton
capacity of the plant and clean water supply t the citv of Karachi.

PAKISTAN’S CURRENT ELECTRIC POWER SHORTAGE

Palastan currendy has 21.593 GW of installed capacity for electnciny generanon.
Conventional thermal plants (oil, natural gas, coal) account for (67.5% of Pakistan’s
capacity, with hvdroelectricity making up 30.36%0 and nuclear 2.14%.

GOP estimates that by 2014, Pakistan will have to increase its generating capaciry by
more than 50" to meet the increasing demand. Pakistan’s chronic energy crisis 1s
jeopardizing 1ts economic progress and social development. One of the major reasons
for the energy crises are the lack of invesument in power sector. It is imperanve for
Pakistan to look for energy resources for sustainable growth through selt-rehance.
Rehabilitaton of the Project would help reduce energy shortages Iy ensuring supply of
80.3 MW of electricity to KESC, thereby displacing KESC’s import from Water and
Power Development Authority (WAPDA).

MEMORANDUM OF UUNDERSTANDING EXECUTED WITH KESC

For the revival of the Project, the Sponsors have been in discussions with KESC for
the past year in pursuit of 2 renegotiated PPA. Significant progress has been made in
this regard ~ a2 MoU for purchase of net electrical output of DCL has been executed
with KESC. The MoU also stipulates the tariff at which KESC has agreed to procure
power from DCL. — this taniff has been used as the basis for the filing of this Tarff
Petition. Copy of the executed Mol is attached as Annex C. However, this Tanff
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n

Petiion is filed to NEPRA requesdng for review and approval of the sad tanff as per
this Tanift Petition.

DEFENCE HOUSING AUTHORITY’S WATER SHORTAGE

As highlighred above, the Project is responsible for supplving 3.0 MGD of pomble
water to CBC for onward supply of water to DHA. One of the main 1ssues faced by
CBC 1n respect of warer management has becn the gap in supply and demand of
potable water.

Currenty, DHA’s water demand is fulfilled by only one source namelv Isarachit Warer
& Sewerage Board (KW8&SB). The total water demand experienced by CBC for DHA
alone 15 11.532 MGD, whereas, the total current supply from KW&SB 1s only 7 MGD
leading to a deficit of 4.52 MGD. Rehabilitavon of DCL would ensure aperatons of
its water desalinavon unit (which has the capacity 1o supply 3 MGDj thereby assisung
CBC 1n addressing the acure water shortage being faced in DHA and adjoining areas.
Rehabilitation of DCL would also enable the development of phase II of the project,
which would enable additonal electric power and potable water producuon beginning

as early as 2013,

EXPERIENCED SPONSORS WITH EXPERTISE IN POWER SECTOR

International Electric Power

IEP is a puvately held U.S. firm, headquartered in Pitsburgh, Pennsylvania, that
spectalizes n developing energy and power asserts worldwide. IEP builds, owns and
operates power generation and energy assets in emerging markers and developing
countiies, with a focus on reducing the energy dependence of host navons on
expensive imported fuel and mitigating energy shortages to fuel economic growth. [EP
engages in transactions that have significant posiave social, as well as economic impact
on host nations.

IEP’s management team has a proven track record in large transactions along with
extensive expetience in hedging, financing, strucruring, operating and moneuzing
powert assets. The management of IEP consists of well recognized experts in uulicy
management, power generation and international project development. The Sponsors
have built and/or operated over 25,000 MW of wind, solar, combined cycle gas, coal,
diesel and hvdro generauwon plants. As owner-operators, IEP understands the
idiosvncrasies of developing power solutions in remote and challenging environments.
In close cooperation with local partners, IEP rouunely warks with world class
engineers, technology providers and conuactors to derive energy solutions which are
deemed to be “technology agnostic”, stressing the right soluuon for the unique
requirements of individual counuies. JEP understands how to conduct feasibihey
assessments and develop commercially viable power projects that meet the

expectanons of financial stakeholders.
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Team Details

Peter Dailey

Peter Dailey. Chairman and CEO at [EP, has over 20 vears of esperience in the power
and energy mdustry and has closed wansacuons with a combined worth of over $2.5
bihon. Mr. Daiev received the “Deal of the Year” award i 2007 in London from
Project Finance & Risk for negouating and executing the La Paloma equury soucture.
Mr. Dailey has carved a reputaton on Wall Sueet as honest and smart. Through his
experiences in the indusuy, Mr. Dailey has acquired knowledge and experience about
various tvpes of generation technologies and associated fuels such as renewables. ol
narural gas. coal and utanium as well as operations and maintenance. Mr. Dailev
recerved his 1.DD. mn Law from the Universitv of Putsburgh and Bachelors of Science
from the University of Pennsvlvania,

Enzo M. Zoratto

LEnzo Zorarro, President and COOQ of 1EP, is a registered professional engineer with
over 25 vears of successful P&L performance in the infrastructure, environmental and
logisucs fields. He has successfully built, led and managed several muld-natonal
companies and 1s recognized for his ability to conceptualize and implement successtul
growth strategies.

Steven Adelkoff

Steven Adelkotf, CFO and Execuuve Vice President at [EP, has worked in all aspects
of the power, alternative energy and commodiues industries for over rwo decades. He
has led teams negotiaung domestc and international transactons involving
commodities, power generation development, renewable energy development. and
cormmodity exploration. Mr. Adelkoff’s diverse skill set has allowed him to meld legal,
regulatory, tax and accoundng aspects of transactions to achieve world-class results.
Mr. Adelkoff received his I.D. in Law from the University in Picsburgh and an
undergraduate degree from Rutgers University. In addidon, Mr. Adelkoff holds an
AMBA degree from Cornell University.

James (*“Jim”) Crisanti

Jun Cusand, Sentor Vice President at IEP, has over 10 vears of working experience on
Wall Street as a power and unlity investment banker. He has led or pardcipated in
over $10 bibon worth of wmansactons for the development and/or acquisiuon
financing of power generating projects. At IEP, Mr. Cnsant is responsible for leading
teams involved in the economic analvsis and execution of material agreements
necessary to achieve financial close for a variery of domestc and internatonal energy-
related projects. Mr. Crisana received his MBA from Massachusetts Insurute of
Technology (MIT) and a BS in Electrical Engineering from Washington University 1n
St. Louis.

‘_..
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5.6

Nazoor Baig

Nazoor Baig, Senior Vice President of Operanons at [EP, is an accomplished power
sector engineer with over 30 vears of work experience. As an Executive Direcror of
Engineering and a Director of f)pq.mom at DTE Energv in Alichigan. Nr. Baig was
responsible for operaons and maintenance of over 10,00MW’ of generatng assets
with annual budget totaling in excess of USS1 Billion. Mr. Baig has been a recipient of
the Alex Dow Award, Sarah Sherndan Award and Asian American Achievement
Award and has patents awarded in his name in the energy sector. Mr. Baiy recetved his

BS in Electrical Engineering from Detroir Insurute of Technology.
Fahad Qureshi

Fahad Qureshi, Vice President at IEP. is responsible for conducung financial and legal
due diligence and esecunon of materal agreements in connecoon with [EP's
development and/or acquisition financing of power generaton and energy assets.
Prior to IEP, Mr. Qureshi worked in the M&A group o a leading indusuial
coq)omuon and provlded advisory services to several clean tech firms Mr. Qureshi
received his MBA from Camegie Mellon Universirv and BS in Computer Science trom
the University of Virginia,

Brvan Tamburro

Brvan Tamburro, Vice President Pakistan Development at IEP, has over 14 vears of
international relations and program management experience and is a recognized
knowledge leacler on South Asia. He started work in university development ar the
Massachusertts Institute of Technology in Cambridge. MA and then came o Carnegie-
Mellon Universitv to develop and implement an internauonal relatons program and
serve as CMU’s Heinz College Senior Director for Strategic Initauves. Mr. Tamburro
recerved his BA from Clark University in International Relanons.

ESTIMATED OUTPUT

s Combusuon Gas Turbine type

t

GAS TURBINE {SGT 1000F) (former VG4.33 |
[ECONQPAC) ;

|

[Hitachi Babcock Heatr Recovery Steam

STEAM TURBINE Steam Turbine rvpe NK 40,56 |
]
HEAT RECOVERY STEAM GENERATOR !

f

iGenerator
TOTAL INSTALLED CAPACITY 80.3 MW {net}
PLANT FACTOR 65"
HEAT RATE ' 7,700 BTU /kWh |
lﬁN‘NUAL ENERGY PRODUCTION (NET) {57.228 NiW'h per annum ‘;

' Source: Hear Rate/Efficiency review for DHA DCL-Karachi — issued by PF Engineers attached as Annex D
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6. PROJECT COST
6.1  SUMMARY OF COSTS
For the purposes of this ranff peddon an exchange rate of PKR 90 per USD has been
assumed.
Cost Heads UsSD
Repayment of Existing Debt 32.623.556
Mezzanine Loan Purchase
and Settlement of Trade 3.936.954
Payable
Startup Costs 3.171.7905
Rehab Cost 09,767 69>
Fee and Expenses 300,000
Total (excluding IDC) 50,000,000
Interest During . y
e . 500,000
Rehabilitation Period 1 SOUIOU
Total (including IDC) 51,500,000
6.2  REPAYMENT OF EXISTING DEBT
The roral debt pavable by the Company ta various local financial insututons amounts
to PKR 6,673 milllon. As per the restrucruring plan. lacal financial insutunons have
agreed o write off 56°¢ of the outstanding debr against a bullet parment of PKR
2,936.12 million (USD 32.623 million) ro be made bv the Project at the ume of
achuevement of financial close.
6.3  MEZZANINE LOAN PURCHASE AND SETTLEMENT OF TRADE PAYABLE

IEP will be paving an amount of US$ 3,936,954 at financial closing to AEI Asi and
SSGCL for setllement of outstanding trade pavables and buyout of a U$$6,037.573
loan obligndon to Sacoden under which DCL is currendy in default. DCL had
defaulted in its payment obligadons to SSGCL for consumption of gas and has agreed
to a negotiated sertlement of certain past dues at financial closing with the rest paid

over a period of 15 vears from the shareholder’s profit cash flows.
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6.4  STARTUP COSTS

Scope of work and associated costs related to Start-Up acuvites has been identfied by
plant personnel and not covered under the rehabilicndon agreement with TNB

Remaco.
Start-Up costs amount to US$3.171,795 and comprise of the following components:
1. Work idenufied by plant personnet = USS1,813.968.

® Steam turbine — Inspection and perform necessary routines on valves,
controls and instrumencauon calibraton, complere back log of work

¢ Gas Compressor — Over haul, rounnes and starr up acuvides. cleaning ouwt
of the supply system

® Sea water intake — Cleaning and back flush intakes, perform routnes and
repairs on filtraton systems

e Boilers — removing the boiler and feed warer svstem from lav-up status.
repatr insulaton, hvdro stauc testing. perform routnes for ceruficanons

s Main generator — Inspections and perform required electncal resung
before start up

¢ Other - De-mothball the plant, inspection and repairs of pumps, breakers,
instrumentation, chemicals and lubricadons for all other svstems.

2. Contngency for additional scope of work 3040 = {"38544,190
®* Most of the work identfied above is based on known problems and is
routne work. We expect the scope of work to increase once we are in the

rehabilinuon outage, as 1s the case m all-major ourages.

¢ Our concern 15 with the lav-up of the plant, where there have been
problems with humudity control due to power outages.

3. Total Operating and Maintenance Costs during  rehabiliadon  period =
US§813,637

® All acuvites associated with plant operaung and maintenance personnel
for a period of 6 months

0.5 REHABILITATION COST

Under the Rehabilitaton plan, TNB Remaco will focus on Gas Turbine and associated
equipment with an estimated cost of LU'S$9,767,695.

The scope of works and cost estimates covers (but not limited ro):

e Labor, parts, tools, technical advisors, consumables, taxes, etc.
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® Replacement of Compressor blades and vanes with coated blades and
vanes to prevent corrosion buid-up w mmnun efficiency and avoid surge
problems due to grid frequency drop

¢ Rebulding of Inlet gmde vanes and drive mechanism overhaul.

¢ Conurol svstem redundancy, calibrauon of relays and tnp smng check-our
for asset protecuon.

¢ Air inlet modificadons to eliminate bv-passing, addinon of moismre
separator, upgraded filters and online titer replacement capabiliues.

¢ Permanent repairs to dehumidificadon system to prevent corrosion and
build up while the GT 1s not 1 operauon.

Summarized cost esttmates for the rehabilicadon plan are presented in the table below
- A copy of the imnaled rehabilitagon rerm sheet is attached as Annex E.

A Fignrey i USE

Item Cost Duty, Taxes Total i

and Insurance ?

Labor & Tools 1,951.953.33 390,390.67 j 234234402

GTParts 2631939.60 | 609.946.11 ; 3.261.885.71 |

Technical Advisors §20.7200.38 123,106.00 ! 943.828.44 ‘

Cone & Consumables GN7 88744 5 13081411 T4T701.55

Specialty Tools 599.076.00 20764888 ¢ 82672488 |

Air Intake Modifications 397.896.010 59.684.40 457 380,401

Filters 67.000.00) 1541000 ! B2410.00

Control & Instruments 538,602.00 83.490.30 6-40.092.30
Total 7,653,074.77 | 1,649,492.53 9,302,567.30

Contingency 5% 46512836

Total Rehabilitation Cost 9,767,695L6§

P 23
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6.6 FEES & EXPENSES

This represents the cost of local and foreign legal counsel engaged by DCL for:

* Negotatng PPA with KESC;

* Negouating GSA with S5GC;

¢ Preparation of Tariff Penuon;

¢ Negouanng the LTSA with TNB Remaco;

» Negotiating rehabilitaton contract with TNB Remaco:
¢ Debt restracturing with local financial institutions: and

* Engagement with OPIC for arrangement or financing.

6.7 INTEREST DURING REHABILITATION PERIOD

The interest during the rehabilitation period has been estumarted on the basis of dratt
term sheet currendy under negotations with OPIC. A fixed interest rate of 6%« has
been assumed for the purposes of this Tariff Pedtion (kindly refer to note provided in
Secton 7.3 (Debt Sericing)). The Project does not expect any variations m this cost
and would therefore request that the same be allowed as a fixed charge i.e. not subjecr

to adjustment upon achieverment of COD.

,
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7. PROJECT FUNDING STRUCTURE (DEBT &EQUITY)
7.1 CAPITAL STRUCTURE
The capiral structure of the Project based on the OPIC loan of USD 50 muillion to be
obrained for revival of the Project and using the original base equity of PRR 1.753
million (USD 29.25 million, exchange rate PKR 60 / USD as per the ame of actual
equiy injection) comes to (3:37 (debt: equiry). However, keeping in view the
distressed status of the Project the owners of DCL have agreed to a haircur 1n equiry
of 55% bringing the original base equity of the Project down to PKR 1,190 million
(USD 13.22 million, exchange rate PKR 90 / USD) resulung in a debr: equiry of 79:21.
AMOUNT IN US$
DEBT 50,000,000 i
EqQuiIty 13,222 419
TOTAL PROJECT COST 63,222,419
|
7.2 RETURN ON EQUITY

Based on past-precedents DCL 1s aware that NEPRA has allowed a maximum rerurn
on equity of 15%¢ (net of withholding tax) to similar thermal power projects.

Keeping in view the precedents set by NEPRA with regard to return on equity (net of
withbolding tax) and as agreed with KESC under the terms of the Mol DCL would
request NEPRA to allow PKR 0.3904 / kWh as ROE component to the Project.

In addition to the aforementioned ROE component, as part of discussions held with
KESC, the DCL shareholders have agreed to an additional haircur of PKR (.05 kW
from vear 16 onwards (once the debr and trade pavables are paid off;,. This resulrs'in a
lev ehzcd ROE component of PKR 0.3823 / kWh.

11 i5 imperative 1o highlight at this point that while debt of USD 50 miillion in debt is 1o be arranged ;

Jrom OPIC for the revival of the Project, as agreed with KESC, USD 47.465 million has been used '

to determine the debt compoment payable to the Project. The onus for making payments to OPIC
against the differential in debt servicing, which amownts to USD 409,823 per year and consequently i
reduses the debt component of the taniff by PKR 0.0807 | kWb, is to be managed by DCL. throngh |
its internal cash flows. This effectively lowers the Sponsor’s IRR, based on a levelied ROE of PI\R
0.3823, from 14.15% 10 10.95%. :

e
L'
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7.3

Furthermore, trade payables close 0 PKR 0.85 billion due to varions creditors of DCL shall alvo be l
settted by DCL. through its internal cash flows over the tenor of the foan. The payments to the SSGC
translate into PKR 0.1239 | EWh and redue the Sponior’s IRR by an additional 4.93%. '
Keeping in view the differential in debt servicing and the payments to the .
S8GC, the Sponsor’s net realizable IRR, based on the levelized ROE'
component of PKR 0.3623 / kWA, is 6.02%. :

DEBT SERVICING

Given the fact that the Project had originally obtamed 100"% financing (of the debt
amount) through local financial insdrudons for the development af the Project 1n
2005, and the fact that local financial insturations have not since been repaid any part
of the principal amount, no local financiers were willing o provide addigonal
financing for revival of the Project (including restructuring of loans or working capital
taciliies).

IEP, being a US-based firm, has been able to obrtain interest from US mulalateral
bank, namely Overseas Private Investment Corporation (OPIC), for arrangement of
the requisite debt funding for revival of the Project. A draft of the term sheet currendy
under negotation with OPIC is atrached as Annex F. Kev rerms of financing have
been reproduced below for ready reference:

PRINCIPAL AMOUNT LSD 50,000,000

DRAWDOWN PERMITTED | One — at achievement of financial close |
INTEREST RATE 6% per annum '
TERM 15 vears ;
REPAYMENTS Equal quarterly payments ‘

INTEREST ONLY PERIOD | | vear !

Kindly note, sine the ferm sheet is still under negotiation with OPIC, DCL hereby requests
NEPRA to allow a regpener with regards to the interest rare finalized with OPIC at the time of |
achievement of financial close. Notwithstanding the immediately preceding sentence, the sponsors ar §
hopefiel that no change in the financing terms wontd be reguired by OPIC twbsequent to the |

submission of this Tariff Petition, !

As mendoned in the immediately preceding Secton even though a debt of USD 30U
million is to be obrained from OPIC the debt component agreed with KESC and
forming part of the Reference Generadon Tariff requested in rthis Taniff Petton 1s
based on a toral debt amount of USD 47.465 milhon.
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8. OPERATION COST

8.1 SUMMARY O&M CoOsT

The structure of the reference tariff comprises of the Energv Purchase Price and
Capacity Purchase Price as per the local power sector norms. Summarized break-up of
costs expected to be mcurred under each of these categories is provided below:

1.707.333.793

80,104,550

O&M

LSy v

Fixed O&M 315.681,833
LTSA 309,500,000
Insurance 90,000,000 !
Return on Equity 178,502,631 !
Debt Service 439,843,903 |
WC Fee 24,909,200
DSRA 2199220
Total Cost 2,629,808,595

8.2 ENERGY PURCHASE PRICE

As per local power sector norms, the Energy Purchase Price (EPP) component of

DCL wnff comprises of:

s [uel Cost; and
¢  Vanable O&M

8.2.1 FuUEL CosT

The fuel cost estimate used for the purposes of this tanff peuuon is based on the
following assumption: an.

Cost of Gas (PKR / MMBTU) 437.86 |
Heat Rate (BTU / kWh) - - 7,700 I
HHV / LHV Ratio 1107333 -
Total Cost of Fuel (PKR / annum) 1,707,353,793 |

As explained under Section 5.6 (Estimated OQutpnts) the heat rate used for determining
the fuel cost was negotared between KESC and IEP and is within the range based on
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the heat rate efficiencv evaluation carried out by PF Engmeers {USA). The report
issued by PF Engineers 1s attached as Annex D.

8.2.2 YVYARIABLE O&M

Vartable O&M costs are expenses related to the ongoing upke:p of the power block
and amount to PRR 80,164,550 per annum.

A breakup of the costs is provided in the table below:

Cost Heads PKR per Annum 1
Chemicals and Lubricants 20,620 006 |
Consumables 25,380,000 :
Preventive and corrective maintenance 736,000 |
Routine spares 8,400,000 |
Contractor's Cost for services to be contracted 11,220,000 i
Traming - Local and abroad 5408.350 '
Lube Oil change for GT/ST 2,000,000
Total Variable O&M Cost 80,164,550 °

8.3 CAPACITY PURCHASE PRICE

The Capacity Purchase Price of DCL tanff compuises of the following components:

e Escalable Component
o Fixed O&M
© Long Term Service & Supply Agreement
© Insurance
o Return on Equity
*  Non-Escalable Component
© Debt Servicing
© Working Capital Fee & Interest
¢  Debt Service Reserve Account

8.3.1 ESCALABLE COMPONENT: FIXED Q&M

Break-up of the Fixed Q&M cost is provided below:

Cost Heads PKR per Annumj
Payroll ; 158,981,321 :
Salaries and other allowances FO8.171.000
Medical and LFA | 10,1710 |
Bonus _ 10,817 100
Vehicle maintenance 9.789.115 .
Vehicle Lease 7 488.196
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Cost Heads PKR per Annum;
Mobile facility 1081710
Employee Group Life Insurance 540,853
EOBI SUEELE
Food expenses 8.653.680 !
Staff Uniform (twice a year for 100 employees) LO81. 710

Aduisor’s Fee 90.000.000
Annual CAPEX 157,793,948
Administrative & Other Expenses 27.993.710 '
Sewerage Water Tanker 252,000 |
General supplies 960000 n
Water FOOLO00
General repair and maintenance GO0 00
Secunity services 12,000,000
Electricity line rent and usage for startups 10,000,000
Land Lease 3,000,000
Entertainment fund LO81LT10
EHS Departnient ' 510,000
! Personnel Protective Equipments 00,000 |
E Refilling of Portable Fire Extinguishers 200,000 |
First Aid Items 100,000
Printing of Work Permit Books 50,000
Ptinting of JSA Books 50,000
Printing of Tags - 20 706000 :
Safety Training once in two months 250,000 |
Environmental Monitoring on Quarterly Basis 1000000
Spill Kits 150,000 |
Fumigation Services once in two months 100,000,
Waste Management ~ ° 700,000
EHS Audit costs 1,000,000 '
Medical Examination & Vaccinations 500,000 '
Misc. Irems : 500,000
Safety Videos 90.4m)01 )

IT Eguipment 9006.000) :
Network and general accessories 200,000 |
Trainings | ‘ 100,000 '
‘Telephone accessories 100,000 ‘

Additional OsM | 15.08°500 |

Total Fixed O&M ' 435,866,479 [

Reduced by Cost of Desal - (140,184,646) .

Net Fixed O&M 315,681,833 |
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Fixed O&M ~ Payroll Expense

Pavroll expense for the Plant 1s PKR 158.9581,321 per annum and consttotes
approximately 35% of toral fixed O&M cost. This cost includes salary and associated -
human resource expenses for seven {7) management level personnel, sixrv six 766;
professional/skilled employees and thirty two (32) unskilled posiuons.

This pavroll expense is crucial to engage the human resowrce necessary to run and
maintan the plant

The following pornts highlight the salient features for which the pavroll expense is o
be mcurred:

a. This powet plant was constructed with pracucally no redundancies and very
litde automaton, requiring manpower to operate a number of svstems
manually, which requires a higher level of staffing

b. Over a period of 2 vears, since its last shutdown, approximately 30 ¢ of the
staff has left the plant for beuer oppormnines. This along with the lower
expertise level of some of the newer swmff will require considerable traimng,
and we expect higher turn-over

c. These estimates include salaries, medical coverage, bonuses, vehicles.
insurance, uniforms, etc.

d. Due to the location of the facility, 1e. on reclaimed land immediately adjacent
to the Arabian Sea, the humidity level is ligh and verv corrosive requiring a
full ume crew to conunually paint the assets for external preservation.

e. Also due to the high silung problem and potentially marginal design of the
micro giant and fine filter, this plant has a crew thar repairs these flrers 24
hours a day and every day the plant is in operauon.

f. Due to the high moisture levels, and lhgh dust loading from properry
development around the site, this plant has had w0 replace air inwke filters
every two 10 three weeks, requiring shutdown and associared human resource
expense for these replacements.

For items (d), (e) and (f) above, the plant has engaged 24 people to maintain these
areas

,
)
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Fixed O&M — Annual CAPEX

Annual CAPEX expense for the Plant is PR 157,793,948 per annum and also
consurutes approxamately 35% of toral fixed Q&M cost.

The annual CAPEX expense figure is the average of the total cost to be incurred each
vear over a period of six (6) vears and has been calculated keeping in view the cvchcal
nature of the outages and corresponding plant improvement projects.

The following points highlight the salient features and acdvides covered under the
Annual CAPEX expense:

a. Along with virrally zero redundancies, there are no repair shops, and
there are no spare parts at this faciine. We are addressing these 1ssues to
ensure reliable plant operanons

b. To ensure high availability, by reducing Mean Time To Repair (MTTR}, we
have added strategic spares for all the svstems critical to the operatuons of

the faciliry

c. Some of the key areas of focus (but not limited t0) over the nexr G vears
are;

e HRSG

¢  Generator brushes/CTs/PTs

® Desalinaton: as it 1s also a condenser for the steam rurbine
®  Sea water intake screens and filters

*  Airintake filters

¢ Debris filter for the dump condenser

® DBacteries and transformers

® Security systems Sea wall repairs and dredging

Fixed O&M ~ Reduction by Cost of Desal

As shown in the Fixed O&M cost break down table, the total Fixed O&M cost 1s
reduced by PKR 140,184,646 which represents the costs associated with the
Desalination plant. This reduces the overall fixed O&M cost component and brings it
down from PKR 0.997/kWh to PIR 0.690/kWh.

The design of the plant does not allow complete separadon of the power and
desalination systems. To separate the costs associated with desalinaton, we looked ar

two approaches:

® One approach was to look at the total cost of the plant as installed and
calculate a percenrage allocated ro desalination system, which 1s 17.84%¢ of
the total installed capital costs.
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® The second approach in which we applied a line-by-line evaluauon of the
torecasted budget and appled engineerny judgment on percentage usage
by each svstem. By this method we allocated from 20° v up o 100¢« 1o the
desalination svstem on various ine rems.

We chose the allocanon methodology, and have gade appropriate arrangements in the
water ranff and the associated agreement.
Items mcluded (bur nor limited to) in this estimate include:

¢ The nwo trains of desalination equipment

¢  Chemicals

* Lepal

¢ Land lease

¢ Elecuical & valves

¢ Re-muneralizanon, sea water teamment, potble water svstem and fine
fileraton

8.3.2 [ESCALABLE COMPONENT: LONG TERM SUPPLY AGREEMENT

The Company has entered into an LTSA with TNB Remaco at a cost of USD +4.35
million (PKR 409.5 million) per annum, for a period of 10 vears. For the purposes of
determining the tariff, the LTSA component has been included for a period of 25
vears as DCL 1s expected to either extend the contract with TNB Remaco at the end

of year 10 or carryout the maintenance work by itself, incurring sumilar costs.

A summary of the components covered under the LTSA is provided below — an
imnaled copy of the LTSA term sheet is attached as Annex G:

® Power Block

¢ GT ~ inspections and over hauls based on OEM recommended
inrervals

© ST - all scheduled outages at 4 to 5 vears intervals

o Generator — all scheduled major and minor ourages everv 4 vears
alternating

o  HRSG - vearly scheduled outages and certfications

o Auxiliaries ~ veatly inspections or per maintenance regime developed
based on site condinons and indusuy standards

* Balance of Plant - Complete overhauls every #4th vear covering equipment not
covered under GT, ST, Generaror, and HRSG

e Personnel training along with providing for performance guaranteed and site
support

e
.
P
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8.3.4

8.3.5

8.3.6

ESCALABLE COMPONENT: INSURANCE

The Insurance Cost component consists of all-risk nsurance/reinsurance for the
Project. As machinery breakdown, narural calamiues (such as earthquakes), sabotage
and consequenual business interruption are the biggest threar o the Faciliry and the
Project Company, it is imperagve that all aspects of the risk are covered adequarely
and no compromise is made in this respect. As 1s the common practice in project
financing lending throughour the world, a comprehensive operanional msurance and
reinsurance arrangement is fundamenral o the bankabilicy of the Project.

The Company. in view of the practces set by other IPPs in Pakistan and in accordance
with the requirements set our by OPIC, proposes to procure the mnsurances that will
meer the requirements of its various stakeholders (incliding OPIC and the power
purchaser) during the operatonal phase of the Project.

The Sponsor’s insurance companv estimates the Plant Insurance cost ar PRR 90

milhon based on the performance track record of the Plant & previous msurance

historv af the Plant (Summary attached as Annex H) and covers (but not hmited to):
a. Properrv Damage Insurance;

Comprehensive Machinery Insurance;

Business Interruption Insurance;

Terrorism; and

Motor Insurance.

g o

.(;.

ESCALABLE COMPONENT: RETURN ON EQUITY

Details of ROE component and the basis for the same have been provided under
Secuon 7.2 (RETURN ON EQUITY); the component has only been mentoned here
as 1t forms parr of the Escalable Component of the Reference Generaaon Tarift.

NON-ESCALABLE. COMPONENT: DEBT SERVICING

Details of the debt component and the basis for the same have been provided under
Section 7.3 (DEBT SERVICING); the component has only been mentioned here as 1
forms part of the Non-Escalable Component of the Reference Generation Tarift.

NON-ESCALABLE COMPONENT: WORKING CAPITAL

The Working Capital component of the tunff comprises;

e Working Capital Line

*  Working Capital for Fuel
e L/Cr1oSSGC

e L/CroKESC

1.3
in
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A breakdown of the costs and fees associated with the above is presented belaw:

Al apeints 2 PRR

| WC Facility RFLine | Fuel | L/CroSSGC | LCto KESC :
Amount H30,000 000 40 00 Ok 397 000000 AN HHLON0 -
Interest - 15.50% - 101,830,041 . -
Commission - 1% +300.000 1.400.000) 3,970,000 22500000
FED - 16% 720,000 224000 633.200 36000
Total Cost of Facility 5,220,000 12,474,000 4,605,200 2,610,000 -
Total WC Fees 1 24,909,200

8.3.7 NON-ESCALABLE COMPONENT; DEBT SERVICE RESERVE ACCOUNT

Internauonally as well as locally, infrastrucrure projects such as this Project are
tvpicallv financed through an arrangement termed as “Project Financing.” The lenders
for such projects determine the viability of such projects based upon the projecred
cash flows of the project rather than the balance sheets of the project sponsors.
Usually, a Project Financing swucture involves a number of equitv investors. as well as
a synchcate of banks and financial instrutons that provide loans for the project. Such
loans are most commonly non-recourse loans, which are secured by the project assers
and paid enurely from project cash flow, rather than from the general assets or
creditworthiness of the project sponsors - a decision in part supported by financial
modehng. The financing is rvpicallv secured by all of the project assets, including the
revenue-producing contracts. Project lenders are given a hien on all of these assets and
conuacts, and are able to assume control of a project if the project company has
difficulues complying with the loan terms.

Generally, a special purpose entiry (the Project Companyj is created for each project.
thereby shielding other assets owned by a project sponsor from the detrimenral effecrs
of a project failure. As a special purpose endry, the project compant has no assers
other than the project. Capital contribution commimments by the owners of the project

company are sometimes necessary to ensure that the project is financially sound.

The mechanism of arrangement of Project Financing, described above. is the theme
behind which the GOP has invited investors from prvate sector investment in power
generauon. Arrangement of convenuonal financing would expose the sponsors w
unnecessary risks, as it would provide the lenders an oppormmnity 1o obtain recourse

towards other assets of the sponsors.

The debt to be arranged by the Sponsors of the Project 1s to be structured as 2 project
financing transacuon, under which the cash flows of the Project during the debrt
repayment period shall be appropriated based on a waterfall which is usually apphed
by lenders i.e. the monthly or quartetly revenues earned by the Project shall be applied

in the order of precedence specified below:

PR
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¢ Pavment of mterest and principal due for the month or quarter shall be
secured by the lenders in a Debt Payment Account

¢ DPavment of maintenance reserve in accordance with the PPA shall be secured
by the lenders m a Maintenance Reserve Account

¢ Pavments to be made for operaung expenditure shall flow through the Project
— the same shall be immediately paid to the relevant creditors 1e. O&A]
contractor, staff salaries, erc; and

¢ The pavment against ROE shall be uulized by the Lenders to fund the Debt
Service Reserve Account (DSRA).

DSRA is mmintained by lenders in Project Financing transactions as a means to secure
the debr service due immediatelv after the next debt repavment date. The DSRA
provides the lenders with adequate time to ke over the Project in case of default by
the Projecr Company. IEP expects that OPIC will require a DSRA 1n the amounr of

six months” debt service on tts loan (including interest and principal;.
The nwo opuons available for funding the DSRA are provided below:

¢ through cash — there are two further sub-opuons in case this method of
funding i1s chosen by the lenders (1) Upfront funding — funding through equity
mjection by the sponsors at the ume of COD, or (u; fundmg through
diversion of ROE cash flows into a DSRA account. In either scenario, the
sponsors of the Project are unable to aval anv return on the amounr retained
by the lenders to fulfil the DSRA requirement; or

¢ through L/C — the Project Company provides an L/C equivalent to the
amount required for funding the DSRA requirement; L/C charges are borne
by the Project Companv.

The sponsors are of the view that the lenders mav be willing to accepr securing the
DSRA through an L/C. The cost associared with the L/C 1o be provided o the

lenders for securing the DSRA has been catered for under this account.

If the cost of such L/C 1s not allowed to the Project Company. the same would result
m a further reduction of the sponsor’s return (which has alteady been mmpacted
severely due to delays in achievement of COD and haircut on equiry).

In this regard, the Tariff Standards and Procedures, 1998 (INEPRA Rules;. clearly state

that the:

“tariffs should allow licensees a rate of return which promores continued

reasonable investment..."”

and
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“tariffs should generally: be calculared by including a depreciation charge and a
rate of return on the capital investment of each ficensee commensurarte ro that

earned by other invesuments of comparable tisk”
Furthermore, NEPRA Rules clearly supulate thar the:

“tariffs should, 1o the extent feasible, reflect the full cost of service ro consumer

groups with simifar service requirements”

It is therefore, respectfully submitted that the Project Company be allowed to claum
the said L/C charges for fulfilling the DSRA funding requirem nt of the lenders along
with the working capital facility. It 1s pertinent to menuon that <EPRA has in the past
allowed projects o recoup thru the elecuicity anft the inrerest charged on working
capital facility and DSRA L/C where US muldlateral (OPIC) was mvolved. The
decision of NEPRA 1n the case of AES Palustan (Pve)) Lid. with regards o the request
by AES for arrangement of working capital facility and DSRA L/C is reproduced

below:

“...The Authority has, however, in the cases of other IPPs who obtained funds
from accredited IFls and not from commercial banks allowed other financial
charges such as DSRA L/C charges and agency fees, etc. The Avurhority, in the
instant case, keeping in view the size of the profecr and funding required,
understands that the Pettioner will have to obtain funding from IFls such as
US Exim Bank and IFC, ertc. In view thereof the Authority has decided ro
accept the Petitioner’s request, subject to provision of verifiable documentary

evidence.”

A similar view was taken bv NEPRA in the case of tariff determinanon of Uch-11
Power (Private) Limited. Taking into account the decision taken by NEPRA in the
determination awarded to AES and Uch-1I, and the sinulanmy berween the AES and
Uch-IT projects and the Project with regards to the sources of debr funding 1 is
reasonable for the Project Company to request for the working capital faciliy and
interest cost on DSRA L/C to be allowed o the Project Company against provision of

actual documentary evidence.
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9.2 DEBT REPAYMENT SCHEDULE

T o Pnhc{}ml Interest on Intcn.est De‘b‘r | De.b.t
‘ Repayment RPnncxpal Tariff Outstanding Tariff Total Servicing Servicing
| Period epavment | Component Debt Component | Installment Com}?oucnr of Com_p.onenr'
: (PKR) (PKR / (PKR / (PKR) Tarift / Qtr of Tariff / ¥r
' KWh) (PKR) kW) (PKR /kWh) | (PKR /KIWh) -
}' 1 44,399,407 | 0.0971. | 64,078,103 | -0.1401 . | 108,477,510 0.2373 |
| 2 45,065,398'| © 0.0986 .| 63,412,111 |~ 0.1387 | 108,477,510 0.2373 0,949
| 3 45,741,379 | -0.1000:- | 62,736,130 | ~0.1372 | 108,477,510 0.2373
; 4 46,427,500 |- 0.1015 62,050,010 | 0.1357 | 108,477,510 0.2373
’ 5 47123912 | 0.1031 61,353,597 | 0.1342 | 108,477,510 02373
' 6 17,830,771 0.1046 60,646,739 | 01326 | 108.477,510 0.2373 | 0.9490
l . 48,548,233 | 0.1062 59929277 | (1311 § 108477.510 0.2373 ‘
i 8 49.276,456 | 0.1078 59,201,055 | 01295 | 108,477,510 0.2373
: 9 50,015,603 |  0.1094 :-| 58461907 0.1279 | 108,477,510 |  0.2373
i 10 50,765,837.. : 0.1110 S| sTmers 0’.1262 108,477,510 0.2373 0.9490
! 11 51,527,325 { 01127 ° | 56,950,185 | 0.1246 | 108,477,510 02373
} 12 52,300,235 |° 01144 . | 56,177,275 01229 | 108,477,510 0.2373

13 53,084,738 0.1161 55,302,772 0.1211 108,477,510 0.2373
j 14 53.881.009 0.1178 54,596,501 01194 108477510 0 ‘ 0.9490
| E 54,689,224 0.1196 53,788,285 0.1176 ‘ 108477510 ] 02373 !
; 16 | 53,509,563 | 0.1214 52,967,947 | 01138 ! 108,477,510 0.2373
E 17 56,342,206 | - 0.1232 52,135,304 | 01140 | 108,477,510 0.2373 :
| 18 57,187,339, | "":(;).71_125,1 ; '---51,290,17-1- - 01122 | 108477510 {  0.2373 0.9490
| 19 58,045,149 | 01270 | 50432360 | " 0.1105 | 108477510 0.2373 '
L0 58,915,826° | 01289 - | 49,561,683 | ~0.1084 | 108,477,510 0.2373 |
, 21 59,799 564 0.1308 18.677,946 0.1065 108,477,510 (12373
. 22 60,696,537 0.1327 47,780,952 0.1045 108.477,510 0.2373 0,949
; o3 61.607.006 0.1347 46,870,504 0.1025 H08.477,510 0.2373
: 24 62.531,111 0.1368 45,946,399 0.1005 108,477,510 02373
| = 63,469,077 || - 0:1388, | 45,008,432 | 0.0984 | 108,477,510 0.2373 .
, 26 64,421,114‘_ Q.ﬂ-i=4qg-_]‘ .44,@_56,:3'_96"7'5 ;‘_ 0..0964. 108,477,510 0.2373 09490
L 27 65,387,430 |~ 0.1430 | 43,000,079 |- 0.0942 | 108,477,510 0.2373
I 28 66,368,242 | . 01452 | 42,109,268 | 0.0921 108,477,510 0.2373 :
.' 29 67.363,765 0.1473 41,113,744 0.0899 108,477,510 0.2373
: 30 68.374,222 0.1495 10,103,288 0.0877 | 108477510 0.2373 0.9490
| 3 (9,399.835 0.1518 39,077.675 0.0855 108477510 0.2373

an 70,440,833 0.1541 38,036,677 0.0832 108,477,510 0.2373
] 33 71,497,445 | 01564 | 36980064 | 0.0809 | 108,477,510 0.2373 ;
| 34 72,569.907 | 70,1587 | 35907,603" |- "0.0785 | 108,477,510 0.2373 09490
l 35 73,658,455 | 01611 .| 34,819,054 | 0.0762 108,477,510 0.2373 ' :
i 36 74763332 | " 0.1635 33714177 | 00737 | 108,477,510 0.2373 '
37 75,884,782 0.1660 32,592,727 0.0713 108,477,510 0.2373
| 38 77.023,054 0.1685 31,454,456 0.0688 108,477,510 0.2373 0.9490
| 39 78,178,400 0.1710 30,299,110 0.0663 | 108477310 02575
; 10 79,351,076 0.1733 20,126,434 0.0637 108,477 510 00373 Ly

g i
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' E_ Frincipal I Inrerest Debr ; Debr
| )  Principal Tariff prerest an Tariff Total Servicing | Servicing
¢ Repavment . R . C Outstanding of ' C ~
: Period | ePaY mernt omponent Debrt Component | Insualiment | Component o ompenent
: i (PKR) (PKR / PKR (PKR / (PKR) Tariff/ Qir | of Tariff /' ¥r
5 i kW) (PKR) kWh) (PKR /kWh) | (PKR /KWh)
41 80,541,342 01762 | 27,936,168 0.0611 108,477,510 0.2373 *
42 81,749,462 | 0.1788 |- 26,728,048 0.0585 108,477,510 0:2373 00490 |
43 82,975,704 | 01815 | 25501,806 | 0.0558 108,477,510 0.2373 !
44 84,220,340 01842 | 24257170 | 0.0531 108,477,510 0.2373 i
| 45 85.483.645 0.1870 22,993,865 0.0503 108,477,510 02373 !
; 46 ! 86.765,899 0.1898 21,711,610 0.0475 108477510 | 02373 —
47 88,067.388 0.1926 20,410,122 0.0446 108,477,510 0.2373 | Sl
48 89,388,399 0.1935 19,089,111 0.0417 108,477,510 0.2373 é
49 90,729,225 0.1984 - |.17,748,285 | 0:0388° | 108,477,510 0.2373 !
50 92,090,163 | - 0.2014- - |- 16,387,347 - | "0.0358 | 108,477,510 0.2373 . 0.9490 :
51 -93,471,515 | 02044 .+ " 15,005,994 70.0328 | 108,477,510 0.2373 -
52 94,873,588. (- 0.2075. | 13,603,921 |+ 0.0298 108,477,510 0.2373
53 ' 96.296,692 1 . 0.2106 12,180,818 0.0266 108,477,510 0.2373
54 i 97 741,142 0.2138 10,736,367 0.0235 108,477,510 0.2373 i
, 53 L 99,207,260 0.2170 9,270,250 0.0203 108,477,510 02373 | '
56 100,695.368 0.2202 7,782,141 0.0170 108,477,510 0.2373
57 102,205,799 | . 0.2235 |, 6,271,711 _|. -0.0137 108,477,510 0.2373 !
58 | 103,738,886 02269 |- 4,738,624 " | 1 0.0104 | 108,477,510 0.2373 0.9490
59 105,294,969 |. ..0.2303. ‘. 3,182,540 -1 .:'0:0070 .| 108,477,510 0.2373 ' |
60 106,874,394 | 02337 |© 1,603,116.-°| ..0.0035 108,477,510 0.2373 |
l‘ *t| P "g
Wb T
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10. COST ADJUSTMENT & INDEXATIONS

10.1 INDEXATIONS & ESCALATIONS

NEPRA 1s requested to allow indexation for the vanous Reference Generaton Tariff
components In the following manner.

10.1.1 Fuel Cost

The Fuel Cost component shall be adjusted on account of Fuel Price variauon of tuel
consumed during operadon period. Fuel consumed during tesung period shall be
recovered from the Power Purchaser at acrual,

The Fuel Cost component shall be indexed based on the following formula:

IFC,,... = Relevant Reference Generation Tanff Component * (FP,, ./ FP,;,‘,_,A_,)!

Where:
FCpw = Revised Fuel Cost Component
FP,.; = PKR 437.86 / MNMBTU (based on DCL Tariff Assumptions)

Fp = The new Price of Fuel

evi

10.1.2 Variable O&M Cost

The Varable O&M Cost of the Project exclusively comprises of local component.
Therefore 1t shall be quarterly indexed to the WPI of manufacturing 1n Pakistan, as
notfied by the Federal Bureau of Statistics, based on the following tormula.

fV O&M,,.... = Relevant Reference Generadon Tariff Component |
E(\\VPI"RE\'E/ WTI(I«L)I

Where:

VO&M,.., = the revised Variable O&M Cost Component applicable tor
the relevant quarter.

WPl = the revised WPI of manufacturing in Pakistan for the month
prior to the month m which indexation is applicable, as
notified by the Federal Bureau of stausucs.

WPL,., = the WPI of manufacturing in Pakistan for the month in

which tariff is detexmined, as noufied by the Federal Bureau
of statistcs.
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10.1.3 Fixed O&M Cost

10.1.4

The Fixed O&M Cost of the Project also comprises of local component only.
Theretore 1t shall also be quarterly indexed to the WPT of manufacturing in Pakistan,
as notfied by the Federal Bureau of Statistcs based on the following formula.

fFO&M[,m-, = Relevant Reference Generation Tariff Component *l
NP1y, /WPL )

Where:

FO&M,y.., = the revised Fixed O&M Cost Component applicable for
the relevant quarter.

WP, = the revised WPI of manufacturing in Pakistan for the month
prior to the moath in which indexaton is applicable, as
notufied by the Federal Bureau of stausucs.

WPL,. = the WPT of manufacturing in Pakistan for the month in
which tariff is determined, as notified by the Federal Bureau
of statsucs.

LTSA Cost

The LTSA Cost exclusively comprises of foreign component and, therefore. shall be
quarterly indexed to both:

1 The UsD/PKR. exchange rate, based on the revised TT & OD selling rate of
USD notified by the Nauonal Bank of Pakistan: and

i the US CPI (for all Urban Consumers), issued by US bureau of Labor
Statistics.

The applicable formula shall be as follows:

LTSA,.. = Relevant Reference Generation Taritf Component ;J'
IS CPL,./US CPL, ) * (FX USD,, ../90.00)

Where:

-
—

[¥3]
e
|

= the revised LTSA Cost Component, applicable for the
relevant quarter.

US CPli, the revised US CPI (for all Urban Consumers) for the month
rior to the month in which indexanoen 1s applicable, 1ssued
p Pi

by US Bureau of Labour Staustics.

US CPl, = the US CPI (for all Utban Consumers) for the month
in which tariff is determined, as issued by US Bureau of
Labour Staustics.
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10.1.5

10.1.6

10.1.7

FXUSDy,,, = therevised TT & OD selling rare of PKR,'USD as on the
date on which indexation 1s npplicable‘ as noufled by the
Nauonal Bank of Pakistn.

Insurance Cost

The Reference Insurance Cost Component shall be quarrerly indexed to USD/PKR
exchange rate, based on the revised TT & OD selling rate of USD notified by the
National Bank of Pakistan.

The Insurance cos: component shall be indexed based on the followmg formula:

llnsumncetv,m‘ = Relevant Reference Generaton Tanff Component ',
(FN USD,,. / 90.00)

Where:

= the revised Insurance Cost Component applicable for the
relevant quarter

Insurance

v

FXUSD,,, = therevised TT & OD selling rate of PKR/USD as on the
date on which indexadon is applicable, as noufied by the
Nauonal Bank of Pakistan.

Return On Eguity

In line with NEPRA’s previous determinations for thermal IPPs, the ROE
Component of the Reference Generadon Tariff shall be quarterly indexed rto-the
USD/PKR exchange rate, based on the revised TT & OD selling rate of USD noufied
by the Nauonal Bank of Pakistan.

The applicable formula shall be as follows:

IROE ;... = Relevant Reference Generation Tariff Component %
VFX USDy,../ 90.00)

Where:

= the revised ROE Component applicable for the
relevant quarter

ROE

TRewv)

FXUSD,,, = the revised TT & OD selling rate of PKR/USD as on the
date on which indexadon 1s applicable, as noufied by the
Nauaonal Bank of Pakistan.

Debt Servicing — Principal Component

As the Project is financed 100% Foreign debt financing, the outstanding principal
porton of the Debt Service Component shall be quarterly indexed w PRR/USD
varianon using the following formula: AN
N
3

, [}v. R Y
N LT \
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10.1.8

10.1.9

PRIN, - = Relevant Reference Generation Tariff Componenr
YN USD,, 7 90.00),

Where:

PRIN,... = the revised Principal Component applicable for the
relevant quarter.

FXUSD,, = the revised TT & OD selling rate of PKR/USD as on the

dare on which indexauon is applicable, as noufied by the
Nauanal Bank of Pakistan.

Debt Servicing — Interest Component

Similarly, the Interest Charges part of the Reference Debt Service Component shall be
quarterly indexed to foreign exchange flucruations in the PKR/USD exchange rate.

The Interest Charges of the Debrt Service Component shall be indexed based on the
following formula:

ll.m,‘_. = Relevant Reterence Generavon Tanff Component *'
(FX USD,,../90.00)
Where:
LiRev, = the revised Interest Component applicable for the
relevant quarter
FXUSD,,., = the revised TT & OD selling rate of PNR/USD as on the

date on which indexanon is applicable. as noofied by the
Nauonal Bank of Pakistan.

Debt Service Reserve Account — DSRA Component

The Debr Service Reserve Account Component under Reference Generanon Tanft
Component is required to be quarterly indexed fo foreign exchange fluctuauons in the
PRR/UISD exchange rate.

The DSRA Component shall be indexed based on the following formula:

IDSR_A,,“.‘.., = Relevant Reference Generation Tariff Component x
[(FX USDy,../90.00)

Where:
DSRARe, = the revised DSRA Component applicable for the
relevant quarter ; My
Y 3 rﬂ""“ ?-1
. \ in E
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FXUSD,,. = the revised TT & OD selling rate of PKR/USD as on the
date on which indexanon 1s applicable. as notified by the
Nauonal Bank of Pakistan.

10.1.10 WC Facility

The cost of working capital facilin' shall be indexed to quarterly changes m the |-
month KIBOR, using the following formula:

e = ; [P 1
ICWC,... = Relevant Reference Generation Tariff Component ™,

{(Kibor,. . / Kibor, .}

{5y [y

Where:
CWC.. = Revised Cost of Working Capital component
" Kibor,,,.. = the revised 1-month KIBOR rate art the end of each quarter.
Kibor,. = 15.50"0 p.a., as per DCL Tanff Assumpuons

10.2 ADJUSTMENTS AT FINANCIAL CLOSE

NEPRA s requested to allow the adjustments to the Reference Generauon Tantf at

the tme of Financial Close.

10.2.1 Adjustments To Interest Component

It 15 submitted that the Project Cost be adjusted ar Financial Close for the Inrerest
Component of the Project Cost based on the signed Financing Agreement with OPIC.
The adjusted interest rate component will be fixed at Financial Close and will remain
fixed for the duration of the lean. The adjustment to the Project Cost is required to be
reflected in the Reference Generaton Tanff.

i
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11.

GENERAL ASSUMPTIONS

The following have been assumed wlile calculaung the Reference Generauon Tanff
and changes 1 any of these assumpuons will result in changes 1 the Reterence

Generauon Tariff,

1o

(WP ]

6.

9.

1

Interest rare of 6"o per annum for the durauon of the loan. The inreresr rare 1s
assumed to be fixed for the durauon of the loan.

The debt repaviment 1s assumed o be 15 vears wich a grace period ol 1 vear.

Indexaton agamst PAR / USD vamadons will be permitted for debt servicine
g P &
pavments to be made for setddement of foreign source debt.

A constant ROE of 13% (IRR based; is assumed {net of 7.3”« withholding rax on
dividends) over 25 vears.

Exchange rare has been assumed to be: PKR ifd ,/U'SD.

7.5% withholding tax on dividend 15 assumed. Anv changes in the aforesaid
withholding tax regime will be "pass through” to the Power Purchaser. General
Sales Tax and all other raxes will also be teated as a "pass through”

The Zakar deducuon on dividends (currenty @ 2.5%0), as required to be deducred
under Zakat Ordinance, is to be considered as "pass through”.

Financing Terms including interesr rate are as ver based on the tnital discussion
with the financial msttuuons and hence are subject to final agreement.

No hedging cost is assumed for exchange rate flucruatons during construction
and all cost overruns resulting from variations in the exchange rate dunng
constructon shall be included in the Project Cost.

0. Project contingency and maintenance reserves are not included in Reference

Generaton Tariff calculations. If required by Lenders, these will be adjusted
accordingly in the Reference Generaton Taxff.

Any other assumptions that are not expressly stated herein but are based on the
EPA draft negotiated by the Project Company with the KESC. Consequently anv
change in any such assumptions mav lead to change in the Reference Generaton

Tariff,

. The payments to Workers Welfare Fund and Workers Profit Participauon Fund

have not been accounted for in the Project budget and have been assumed to be
reimbursed at actual by KESC.

¥y -
L ]
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12.

RELIEF SOUGHT UNDER THIS TARIFF PETITION

In summaton, the Project Company herewith most respectfully submits before NEPRA for
its approval the matrers set out in this Tariff Petition and further prays for NEPRA to kndly

approve the following:

1.

1o

L

The Project Costs and related arrangements (including IDC) amounung ro USD
51,500,000 as detailed in Secton 6 (Project Cost);

O&NM Costs (excluding ROE and Debrt Servicing) amounting to PKR 2,629,808,595,
as derailed in Section 8 {Operation Cost):

Energy production estimate of 457.2 GWh per annum for calculation of the ranff and
2 heat rate of 7,700 BTU/kWh, basis for which has been provided under Section 5.6
(Estimated Output};

Debt: Equity rato of 79:21 — 100% foreign financing through OPIC at a fixed interest
rate of 6% per annum, detailed basis for which is provided under Section 7.3 (Debt
Servicing);

A Return on Equity of 15% which reduces to 13.08%% from Year 16 onwards, details
for the same have been provided in Secton 7.2 (Return on Equuty);

Indexanons and Escalations for the individual tariff components along with one-time
adjustments at COD, as detailed i Secuon 10 (Cost Adjustment & Indexations);
The Reference Generaton Tanff provided under Section 9.1 (Reference Generation
Tariff) along with individual tanff components and debt schedule provided under
Section 9.2 (Debt Repayment Schedule); and

The General Assumptons, as provided in Section 11 (General Assumptions).

Furthermore, NEPRA 1s kindly requested to, upon issuance of a tarff determinanon mn
response to this Petidon, nullify the earlier tariff determination of the Project (Case No.
NEPRA/TRF-31/DCL-2004) thereby enabling the Project Company to move forward with
the rehabilitation of the plant.

.\FOt and on behalf o

Chief Execunve Officer

HA Cogen Limited

)

DHA Cogen Limited
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1. Summary, Conclusions and Recommendations

7632AC1/FICHT-21
Rev. 2

The current overall mechanical design of the Power & Desalination Plant
- though very basic - permits o safe and reliable long-term-operation.

The expression “very basic ‘refers in particular to the limited possible
operation modes (refer to Clause 3.1) and the lack of redundancies.
Within the desalination trains there are no redundancies provided at all.
within the BoP the provided redundancies are limited to the feed water
pumps and the fuel gas compressors.

Recommendations and options for upgrades have been addressed within
Clause 3.5.

Recommendations for design adoptions of the prim. v and secondary
electrical equipment have been given also.

For design details refer to Clause 3.6.

The final results and recommendations of the root cause analyvze (RCA)on
the gas turbine (GT) will be presented later (refer to Clause 4.

The present overall inechanical conditions of the pewcer & desalination planl
reveal a reasonable shape considenng the exposure time to the severe
ambient conditions.

Only minor additional measures in the ares of the desalination plant are
recommended (see Clause 3).

Referving to the review of DCL Managements' Improvement Plan it hay
been found reasonable and the application is recommended except the

« Sea water blending of potable water in order to save dosing chemical
costs (see Clause 6.1,2.2)

For details refer to Clause 6.

The power & desalination plant maintenance currently performed by DCL
staff is reasonable planned and well executed.

The review of the DCL managements’ Mainfenance Proposal shuwed no
gaps worth to mention.

However, the maintenance work shop is insufficicnt refenving to size and
teatures (see Clause 7).

The operation of the power & desalination plant has been performed
according to the reviewed DCL Standard Operation Procedures reflecting
the state-of-the art content commonly applied in facilities of comparable
design and size.

No addilions or correclions are required (sec Clause §).

As far as the preservation of the power & desalination plant is concerned,
the DCL concepts reflect the staie-of-the- art and are well maintained.
Only minor modifications are recommended. in particular lhe dry air flow
concept of the gas turbine preservation has to be adjusted accordingly.

52848-v3 FICHTNER 1=t
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For details refer to Clause 9,

The on-site spare part inventory and spare part storage both are insutficient.
The inventory seems to be based rather on random erection-' commissioning
left-overs than on planned and scheduled spare parts suppiy.

The storage facility is too small for the O&M spare part demand and the
ambient storage conditions are poor (see Clause 10).

The DCL staff and staff raining proposal is suitabie and should be

implemented.

The current staff gap shall be closed immediately in order to gain the
necessary time for training execution.

[&C training should be focused in particular due to the current staff
situation (see Clause 11).

For gross / net power output of the combined cycle refer to Ciause 12.1 and

Annex 12.1-1.

In order to provide a solid and reliable base for further proceedings it is
recominended to perform a third-paity performance test of the entire Power
and Desalination Plant after re-start covering ail realized operation modes.
The necessary temporary measurement devices should be installed prior o
the re-start to avoid a second shut down,

For availabilily of the power and desalination plant refer to Clause 12.2 and
Table 12.2-1.

For net heat rate of the combined cvcle refer to Clause 12.3 and
Annex 12.3-1.

The DCL CAPEX and OPEX proposals have been reviewed and found
reasonable.

Minor adjustments have been made in the CAPEX distributions and
amounts.

(see Clause 13 and Annex 13.1-1)

The O&M of the power & desalination plant can be performed without a
LTSA with the exception of the gas turbine.

As far as the gas turbine is concerned the award of a LTSA 1s
recommended.

Alernative LTSA providers have been identified and investigated (sec
Clause 147,

7632A01/FICHT-8142648-v3 FICHTNER \-2
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2. Project History
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AEl Encrgy (AEI. a Cayman Island-based private investment company
through a Special Purpose Vehicte (SPV) named Sacoden located in
Singapore holds the majority ownership (60%) of the Defense officers
Housing Authority (DHA) Cogen Limited { DCL) Power & Desalination
Plant.

The remaining ownership of 40 % is disiibuted between the Pakistan
Defense Officers Housing Authority (DHA), the Faysal Bank, Optima
Trading and several smalter investors.

Procurement and erection of the Power and Desalination Plant was executed
under three separate contracts.

Contractual parties to DCLU are:

+ Siemens AG — Power Generation, Germany
« Siemens Pakistan Engineering Co. Ltd.
¢ Alfa Laval Copenhagen A'S, Denmark.

Siemens AG - Power Generation, Germany was responsible for supply
and commissioning ot all equipment material and systems listed below:

» oas turbine (GT)

e heat recovery steam generator(HRSG)
+ steam turbine {ST)

s generator

e bhalance of plant (BoP)

e clectrical systems

+ control and instrumentation (1&C)

Siemens Pakistan Engincering Co. Ltd. was responsible for the following
scope of services:

* complete erection of the Power & Desalination Plant
« providing commissioning Support
design and engineering of fuel gas supply and the seawater inletoutler
» design and engineering of 132 ¥V DCL substation
e civil works

Alfa Laval Copenhagen A/S, Denmark was responsible for supply and
commissioning of all equipment material and systems listed below:

» two multi effects desaiination (MED) units with all necessary eqguipment

¢ filter for filtration of evaporator feed flow

¢ dump condenser

» complete assortment of pumps for distillate, brine. seawater and
condensate
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« al} valves and piping systems fur seawater. brine, distillae. condensate
and steam discharge

s complete vacuum sysiem

¢ all electrical units (LCP. MCC, PLC. VDU and instruments with
cables, cable ways and junction boxes tor plant instrumentation and
puwer distribution

« chemical dosing stations

e distillate coolers

+ remineralisation system

Initially DCL's revenue was primarily gained from selling the net power
output of the CC to the Karachi Electric Supply Company (KESC), a privare
power supply company, under a Power Purchase Agreement (PPA) which
terms were scheduied to end in 2038,

However. KESC terminated this PPA on April 23, 2009 and the parties
agreed on an interim PPA which was tenminated in May 2010.

Currently a new PPA is under discussion hetween DCL and KESC based on
the supply of 71 MW electric power.

1t shall be noted that in old PPA as well as in new PPA the long paraliel
work of combined cvcle gas wrbine (CCGT) with frequency 49 Hz 1s not
mentioned. As consequence the behavior of different equipment which have
the essential influence on the stable work of CCGT (e.g. gas compressors or
water pumps) were not analvzed by the frequency ~ 49 Hz. Additionally the
test of AVR of generator was carried out by minimum frequency only
49.6Hz and the protocol of testing of turbine govemor with the value of
tested turbine protection device is generally not given in the Imtech Karachi
Report “Witnessing of Cominissioning and Capacity Tests” (April 2008).
By the testing of protection relays described in the same Report there are oo,
references on the Project with corresponding culculations which hiders to
estimate the coordination of these protections. Except that only the
designations of tested relay instead of their types are given in all relay
protecols.

In addition to power DCL sold approximately three million gallons per day
of potable water produced by the Desalination Plant to Cantonment Board
Clifton (CBC). under a Water Purchase Agreement (\WPA).

All the above mentioned information has been gathered by the review of the
following docwinents submitted in Folders 1 (see Annex 2-1):

Contract Documents

The Plant was comimissioned in 20072008 and started commercial
operation on April 17, 2008.

Sirce cominercial operation date the gas turbine (GT) suftered from rotwr
and compressor surge problems.

During May 2008 increasing vibrations at the GT bearings have been
detected reaching alarm levels (> 9.5 min’s) in June 2008.

"3
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Afier several fruitiess rotor re-balancing approaches SIEMENS AG changed
the whole central hollow GT shaft and replaced all bearings. tilting pads.
bearing supports, gas lines and manifolds, burner fittings, first stage burner
blades and stage 2 vanes & blades. Four inlet guide vanes (IGV) have been
reparmred.

The power island achieved base load aperation Aug 14, 2009 agam.

On Ang 24, 2009 GT tripped first time on surge protection. Grid frequency
at this time was remarkable low (49.1 HZ) however, well within the design
operation limit of 49 - 51 Hz.

Following the SIEMENS AG advice besides several checks the preventive
exchange of the IGV position sensor was performed and the power 1sland
was back on base load on Aug 28, 2009.

On Aug 29, 2009 the GT tripped second time on surge protection. Grid
frequency again was low (49.2 Hz).

Boroscopic turbine inspections showed now damages.

The fact finding mission performed by SIEMENS identified a compressor
degration raising the surge line closey to the actual operation speed of
2952 ;pm at 49.2 Hz,

The compressor ratio hmit switch was activated which a start closing the
1GV's when the GT speed starts to decrease subsequently to frequency
decrease.

The IGV position sensor was replaced again and the power island was
svnchronized to the grid on Scpt 16, 2009.

On Sept 17, 2009 the GT tripped for the third time on surge protection under
frequency drop.
Baroscopic turbine inspections again showed now damages.

Following the SIEMINS AG recommendations 1&C several settings have
been modified:

» cooling air valve started opcning when frequency starts to decrease

e+ the flue gas over temperature control (OTC) setting was reduced

e the polygon governing the reasonable GV closing ratio was 1c -
calculated

These modifications seemed to be successful. however, the base load butput
of the power island dropped from net §0 MW, to net 71 MW

The Plant went back to commercial operation on Oct 17, 2009.

On Nov 02, 2009 the fourth GT trip on surge protection ocemnred caused by
heavy grid disturbances {occurrence of short circuit and tripping of one of
132 kV paraliel lines by off operation of sccond line}.

The actual grid frequency drop rate of 6.7 Hz/s excecded the max. desizn
drop rate of 1Hz/s significantly.

As it follows from the data submitted by DCL the stepwise increase of

power at the commaon shaft of both turhincs and generator {at singlc shaft)

3
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from 76.5 MW 10 92.5 MW within 130 ms after this disturbance in the grid
led 1o ip of the whole unit by surge protection of gas turbine. As the resuli
of this increase the turbine governor hegan o reduce the turbine speed hut n
reality it made this reduction to the value 47.75 Hz only in idle mode afier
tripping of generator circuit breaker, Unfortunately the reason of
addiuionally tripping of transformer circuit breaker was not mvestigated,
what causes the necessity to check the coordination of relay protection
settings in the 132 kV nerwork of DCL power plant as well as 10 necessity
10 win over the recording in the electrical relays by investigatian of such
tripping i future.

The GT was opened and the rotor was pulled for further investigations by
SIEMENS AG.

In contradiction to the results of the boroscopic inspections prior performed
the inspection of the GT revealed extended numbers of damages on the 5rd
row stage vanes of the compressor,

The compiete diaphragm 3 was replaced as well as in totals 16 stationary
blade vanes all over the compressor and the turbine end bearing.

Ali rotor blades and vanes have been polished and additional 1&C
equipment has heen installed:

+ athyristor-controlled plug & play module for the IGV actuator providing
faster IGV closing 10 avoid compressor overioad.

o & SIPROTEC 7VE6 multifunction paralleling device providing quicker
isolatian of the power island from grid in case of frequency disturbances
exceeding the design range

In addition a modified GT washing schedule to avoid the accumulation of
deposits - which was the main cause of the surge in SIEMENS AG opinion -
was iniroduced.

The power island went back to base load on Feb 01. 2010,

However, in order to recaver at least some of the pawer cutput losses
cansed by the modifications in connection with the 3rd surge effect the 1&C
performed settings have been set partially back to the imtial figures.

In May 2010 a fifih surge event resulied in compressor damage and
subsequently to another forced outage of the Power & Desalination Plant,

The Power & Desalination Plant wasn't re-started up 10 the date of this
report.

DCL and STEMENS commenced on an initial Root Cause Analysis (RCA)
in order to identify finally the gas turbines’ (GTs’) weak point(s) and to
recommend rehabilitation measures.

This Root Cause Analysis (RCA) will be executed as part of a complete
Technical Project Evaluation (TPE) covering besides the Root Cause
Analyses (RCA} all operational, design-, maintenance- and cost-related

l\‘.)
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aspects of a Tuture commercial operazion of the Power and Desalination
Plant.

FICHTNER awarded o Consultarcy Service Agrzement in order to assist
DCL sraff in the execution of this Technical Project Evaluation (TPE).

T62ZA0V/FICHT-8142648-v3 FICHTNER 2-2
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3.2
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Plant Description and Design Data

General

DCL is a Combined Cycle (CC) narural gag (NG} fired power plant with an
associated seawater desalination plant.

The gross power generation of the CC 15 94 MW, based on 1SO conditions
and 87 MW based on Reference Site Conditions {RSC) at 50 Hz.

The gross water generation of the sca water desalination plant is appr. 14 x
10° m*/dav (3 MIGD).

The Power and Desalination Plant consists of:

¢« one SIEMENS combusiion gas turbine (GT}) tvpe SGT 1000F (former
V64.3A ECONOPAC)

¢ one SIEMENS steam wrbine (ST type STS GO0 (former NK 56:60)

« one Hitachi Babcock heat recovery steam generator (HRSG)

e one SIEMENS turbo generator type TLR] 10730 with ABB SF6
generator circuit breaker type HECS-808 ‘ i

¢ one SIEMENS generator transtormer 11 kVA138 kV type TLSM §132

o two Alfa Laval multi effect sea watcr desalination umts {MED) tvpe
MEP-7-6840

¢ one seawater inlet and outlet facility

¢ one 132 kV GIS substation type 8DNS-2 which consists of 3 bays tene
{or unit G-T and two for the lines “Deflence” and “Creek City™).

¢ one 6.3 kV/0.4 kV auxiliary switchgear which is supplied from
STEMENS 11 kV/6.9 kV auxiliary transformer type TSUN 7241
and

¢ all necessary bulance- of- plant (BoP} facilities

Combined Cycle (CC)

The Combinced Cyvele (CC) is designed in a single shafi configuration with
the gas turbine (GT). a gearbox, a generator another gearbox and the steam
turbine (ST) on the commen shaft.

The steamn turbine ST can be coupled / decoupled to - from the generator by
a flexible clutch.

The gas turbine (GT) is equipped with an annular combustion chamber and
24 Jlow-NQ, hvbrid burners.

Gas turhine inlet temperature reaches 1190°C at base load, which typically
results in a turbine outler temperature of approx. 370°C and an ourlet flue
gas flow of 15.9 t/h.

Rated output at ISO conditions is 67 MW ... Rated speed of the GT is 3400

rpm. Transmission to 3000 rpm is performed by a zearbox.

o)
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The exhaust gas from the gas turbine (GT) is fed to an unfived heat
recovery steam genervator (HRSG). which is designed as a double pressuie.
natural circulation boiler. generating bive sieam of 320 0C at 84 bar{g) in an
amount of 29 kw's ai base load.

A byv-pass stack for simple cvele operaiion is noi available c.g. with HRSG
out-of-operaton the entire plant has ro be shut dowr.

The cireulation in the evaporators” 1s maintzined by natural circulation due
o vertical tube arrangement and horizontal flue sas flow. The stack is
located at the back of HRSG.

The live steam is fed to the ST which is a condensing turbine with radial
exhaust steam flow.

Rated speed 1s 7692 rpm; the wansmission 13 performed by a gearbox
3000 mm.

The steam turbine (ST) exhaust (31. 3 kgss at 0.42 bar'76°C at buse load1 is
condensed within the inlet sections of the two multiple ettect desalination
(MED) units of the Desalination Plant for heating.

If the muluple effect desalination (MED) units are not able to accept the
expanded steam supplied either from the steam turbine (ST] exhaust or the
steam turbine (ST) bypass stations completely. a dump condenser will take
over the steam for condensation.

However. dump condenser condensing capacity is limited to max. 60 of
the steam generation at base load, e.g. with one desalination train in full
operation power train may kept on base load. With both desalination units
out of service the power train load has to be decreased accordingly.

The dump condenser is evacuated by water ring pumps and couled by sea
water.

The turbo generator is rated 121 MVA 7 11 KV power with an indircctly air-
cooled stator winding and a radial dircet air-cooled rotor winding.

The rated speed 1s rpm 3000 at SOHz.

Turbo generator can be driven either by the GT or bv GT and ST.

Within the combined cycle several ditferent conmrol svstems of Siemens are
used, partly interconnected for imited signal exchange.

The gas turbine is as per standard controlled via Siemens Teleperm XP
control systern. On the automation tevel it is equipped with redundancies
such as redundant automation stations in hoi-stand-by configuration and
redundant ficld instruments for protection purposes. On the operator leve!
one combined engineering and operator station is installed in the central
control room of the power and desalinatnon plant. ’

A Sicmens WIN TS system 1s installed for remote monitoring of the GT.
This system enables that Siemens GT experts can log in remotely 1o the
machinc and perform analyses and diagnosis from their home office.

(95
1
rd




Techmcal Project Evaluation {TPE) Report DHA Cogen Ltd.

7632A01FICHT-£142848-+3 FICHTNER 3-

Rev. 2

Additionally a fiight recorder 15 instalied for monitering and archiving of
measurcd data.

The HRSG, steam turbine as well as the water and steam cvele are reaiized
in a Siemens PCS7 control svstem. On the avtomation level this sysiem was
not designed with redundancies. 1.e. there are no redundant CPL:s or fieid
bus systems connecting the remoie I‘Os though redundant field instruments
for protection purposes have beer used. On the HMI level there is a singie
cperator station installed and as hack-up & combined engieering operzlor
station. After commissioning the O&M crew has added a large screen
display for visualization of important process dara.

The PCS7 system 15 interconnecied to the GT control system via a
redundant seriai link on the plant bus level. to the desalination plant via a
single Profibus connection and with the fue! gas compressor (proprietary
Murphy Millennium Controller) via hardwired signal exchange.

The design of the primary electrical equipment 0.4 - 132 k\7is gene iy
satisfactory,

Nevertheless some weak spots in the aoperation-design of this pnmaiy
equipment as listed below have 1o be considered:

a) some existing entries to cable wayv are open (see Annex 13, Picture 187).
Such exposure of active sea environment as well as of active rams n the
period of monsoon on the control cable can lead to their dumages and to
failure of pratection equipiment.

b) the single line diagram of HV part of DCL 1a the relay room doesi 't
correspond to reality (e.g. the isolator between current and voltage
transformers doesn’{ exist) and has to be updated.

Currently operators use the mimic diagram in the GIS control panel and the
related 132 kV page in the Teleperm XP 1o eperate the switchgear, which
bath reflect the as-built status.

The design of the secondary cquipment 0.4 - 132 kV 1s generally
satisfactory as well.

Nevertheless some weak spots in the operation/design of this sccondary
equipment as listed below have to be considered:

a) there was not submitted the Relay Protection Study of DCL node (the
submitted Relay Setrings Study caleatates the protection sellings only
6.6 kV and 0.4 kV auxiliary neiworks and submitted 132 kV GIS Relay
Settings Calculation doesn’t cuntain the settings of other line protections
in this node). It makes impossible to estinate the coordination of
protections in the power plant and in the network.
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b) the settings of current and voliage protections proposed in 132 kV GIS
Relav Settings Calculation were not checked on the sensitivity to
corresponding short cireuits and the values of these short cireuit currents
were not submutted (it is appiied oniv SLD of some Tipes in the DCL
node with their pesitive and zero sequences parameters,

) except that by reading of existing protection settings from
microprocessor relavs at the 132 kV side of DCL it was found tha: many
settings in many relavs don’t comrespond to serings proposed m GIS
Relay Settings Calculation above and cannot be expiained absolutelv.
E.g. the stage I> of relay 7SJ602 of 132 kV feec »r “Creek City™ has pick-
up value 1.1*1/In although the line can be normells averloaded abowt
15%, the stage 1>> is disabled, 1.e. remains without any current setne.
but it has to act without fime defay by manual closing efc.

Ly
~—

According to the power plant staff the settings mcorporated at the time of
commissioning has been a mutual consensus between KESC and
SIEMENS. KESC electrical reviewed the settings in recent past and
suggested 2 few alterations duc to revised grid parameters.

the fibre optic cable at 132 KV hnes outgoing {rom DCL was damaged
and is now off operation. Despite the teleprotections of both lines were in
operation because SIEMENS has not left DCL the passwords necessary
to change these setlings. However, Stemens submitted the password on
request and the protection settings have been put into compliance with
the state of fibre optic cable.

d4

the designations of MCBs supplving the secondary equipment n the
building of GIS are missing.

[

f) remote DC signaling is missing.

the event and disturbance recorders within all microprocessor protection
relays are off operation.

ua,

h) the DTL over current protections of two-winding auxiliary transformers
have unnecessary time delay between 6.6 kV side and 0.4 kV side. Tt
might lead to an increased damage risk of the transformer.

1) the settings of frequency protections in the generator relay 7TUNO22
don’t correspond to analogous settings in the network and (o
corresponding settings of turhine governors.

7E32A01/FICHT £142648-v2 FICHTNER
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3.3 Desalination Plant

The Desalination Plant ts based on multiple effect technology. i which pre-
reated (chemical dosed and fine filtered) seawater supplied from the
seawater intake is partly evaporated in eftects utilizing the condensiny
energy of condensing steam or vapor on the other side of the hear wanszer
surface.

It consists of 2 desalination units with a rated output of 3 Miilion Impenzl
Gallons / Day (MIGD).

Auxiliary steam is extracted from the Combined Cycle (CC) and provided 1o
the Desalination Plant in order to accomplish vacuum conditions in the
desalination units.

The condensate of the low pressurc steam, excluding internal losses. 1s
discharged from the desalination units and returned to the Combined Cycic
(CC).

The desalinated watcr is directed to the remineralizanon weatment facilitres
adding appropriate mineral solutions and leaves the facility as potable waier,

A side flow of the desalinated water, approximately equal to the intemal
steam losses and an additional amount of power plant makeup water. i3
supplied separately from the desalination units and piped to the power plant.
The mixtare of brine and seawater return is discharged to the sea.

The desalination plant is controlied by a Siemens S7-300 PLC with WinCC
visualization. There are two local control pancls installed in the local contrel
container (one for cach desalination train) and one touch panel is installec in
the central contro] room for remote operation and control.

The demineralization plant has its own and independent $7-300 PLC control
svstem which 18 not monitored from the cenwal contro! room.

In addition one Siemens $7-200 PLC is used for the chemical dosing system
which is operated stand-alone with local controi panel only.

3.4 Sea Water Intake

The Seawater Inlet is located in the southeast of the Power & Desalination
Piant site. ’

Seawater (5724 t/h) is extracted around 30 m offshere throuzh GRP pipes
via concrete inlet channels, equipped with 2 x 100 % bar screens and 2 x
100 % travel screens to a concrete basin serving as the reservoir for the 3 x
60% seawater punips.

The seawater is pre-filtered in the seawater inlet to remove suspended selids
larger than (.5 mm and treated with chlorine in the range of 2 -3 mg/i to
prevent marine growth prior to the supply to the Desalination Plant and tu
varions cooling systems.

o,

TE3I2A01/FICHT-2142648-v3 FICHTNER 3-
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For the seawater intake and powshilization plant an additiona! Siemens §7-

DHA Cogen Lid.

300 PLC is used for control and monitoring. These svstems are controlied
from the central conzrol roem viz a sepurate operator station. The chemical
dostng of the potabilization plant is controlled by a S7-200 PLC without upv

signal exchange.

The above mentioned design information have been wained by the review of
the following documents submitted within Folders 1. 3 and 22

{see Annex 2-1):

System Specifications (Folder 1)
Plant Data Main Equipment (Folder 1)
Plant Layout (Folder 1)

Plant Famibarization (Folder 1)

GT Parameter List (Foider 3)

GT Dara (Folder 3)

ST Data (Folder 3)

HRSG Data (Folder 3)

Plant Overview, Control Structure and Heat Balance (Folder 22

3.5 Plant Operation Modes

Considering the available equipment and design the following operation

modes are foreseen or could be achieved by several upgrades.

It has to be noted that the dump condenser was not included in the niual

Contract but added later. Operation modes requiring dump condenser
however, don’t work proper due to frequent clogging. Therefore the

mstatlation of a debris filter prior to the dump condenser is recommended

(see also clause 6.1.3.1).
A Operation Mode 1 (Base Load)

+  Gas turbine(GT) 100%

+ Steam wrbine (ST) 100%

« Heat recovery steam generator (tHRSG) 100%
« 2 Desalination rrains (100%%)

« Steam Bypass 0%

»  Dump condenser 0%

B Operation Mode [I (One Desaiination Traut our-oi-Service)

« Gas turbine(GT) 1005

« Steam turbine (ST) 100%

« Heat recovery steam generator (HRSG) 1009,
o 1 Desalination train 100%

« 1 Desalination train 0%

+ Steam Bypass 0%

- LP Dump condenser 100%

TGIZA0/FICHT-8142648-v3 FICHTNER
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Base load operation CC is possible with the existing dumyp condenser ai-0f
valve,

C Operation Mode III (ST out-of-Service)

+ (as turbine(GT) 100 %

» Steam itwrbine (ST) 0%

« Heat recovery steam generasor (HRSG) 100 %
+ 2 Desalination trains 100%

» Stcam Bvpass 100%

» LP Dump condenser 0%

D Operation Mode IV (ST and one desalination wrain out-of-Service)

e Gas wrbineg(GT) 100 %

« Steam turbine (ST) 0%

o Heat recovery steam generatar {HRSG) 100 %,
« 1 Desalination train 100%

« 1 Desalination train 0%

« Steam Bypass 100 %

« LP Dump condenser 100%

E Operation Mede V (ST and two desalination trains oui-of-Service)

» (as turbine(GT) app.30%

e Steam lurbine (ST} 0%

« Heat recovery steam generator (HRSG) app.30%,
+ 2 Desalination trains 0%

« LP Steam Bypass 50%

« LP Dumyp condenser 100%

Base load for GT and HRSG is not possibie because there is no steam
consumer at all in this operation mode.

Hawever, an option to keep the GT in base load is the installation of a
diverter damper and a second stack.

F Operation Mode VI {HRSG out-vf-Service)

e QGas turbine(GT) (0%

Steam turbine (ST} 0%

Heat recovery steam generator (HRSG) 0%
» 2 Desalination trains (%4

o LP Steam Bypass 0%

« LP Dump condenser 0%

In case HRSG is out-of-service the present plant design requires a compleie
shut-down.

Instailing the aforementioned diverter damper and a second stack. however.
will provide the ability to run the GT in a simple cvele made on base load.

76232A01/FICHT-8142648-v2 FICHTNER 3-7
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E Operation Mode VII (Generator out of service)

« Gas turbine (GT) 0%

« Steam turbine (ST) 0%

« Heat recovery steam generator (HRSG) 0%
« 2 Desalination trains 0%

« LP Steam Bypass 0%

« LP Dump condenser 0%

With the generator out-of-service the entire plant has to be shut down.
There is no upgrade option.

3.6 Recommendations

To prevent possible breakdowns in the work of CC GT it is recommended
perform the following works on the primary equipment:

a) close a.s.a.p. the existing entries to cable way with special covers (their
construction shall be approved by LCD General Designer - Siemens).

b) the single line diagram of HV part of DCL in the relay roonsi shal! be
hrought into compliance with real state of primar v equpment.

To prevent possible breakdowns in the work of CC GT it is recommended e
perform the following works on the secondary equipment:

¢) perform a.s.ap. the Relay Protection Study of whole 132 KV DCL node
inclusive the checking of all protections on sensitivity to all kinds of
short circuits and on {ull selectivity, This Study shall be carried out o3 &
competilive basis and their recommendations {ncw calculated relay
settings) set into operation both by DCL and KESC immediately.
After analysis of the documents collected by site visit as well as
documents scnt additionally by My. Seraj-ul-Hagq (see exchange of [-
Mails from 09.01.12 and 10.01.12) it can be made the followng
conclusions;
All line parameters are given only for one 132 kN DCL - Creek Ciy ané
rwo consecutive 132 kV lines Creek Citv - DHA SS and DHA 8§ -
Qayyumabad SS. And performed calculations of settings of the 2nd and
3rd zoncs of distance protections can be accepted only for simple transit
which consists of some consecutive lines. But iu reality there is one
additional 132 kV line DCL - Defenca §S, which via 132 kW transit
Defence SS - K. West S -Qayvumabad SS forms 132 kV loop. which is
supplied additionally from 220 kV SS K.C.R. (via autotransfonmer 220
kV/132 kV 250 MV A and 132 KV transit K.C.R. 8§ - K. West SS -
Qayyumabad S5) as well as from 220 kV 8S Lalazar (via two
autotransformers 220 kV/132 kV 250 MVA and 132 kV wransit Latazar
SS - Q/Road SS - Clifton SS - Gizti 8§ - Defence SS). Conversely both
220 kV SSs above are incorporated in the big 220 kV ring of Karachi. In

7832A01/FICHT-2142648-v3 FICHTNER -8
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this case the settings for 2nd and 3rd zones of cistance protections shal!
be calculated taking into account the corresponding in-feed cocfficients
which consider the distribution of short circuit currents flowing to the
fault place from different dircctions and which have very ess¢nual
influcnce on the values of these scttings. But complex configuration of
primary network above excludes the simpie calculation of these in-teed
cocfficicnts. Their right selection is very complex 1ask especially for I-
pole faults which can be solved only with help of special compuier
programs in the frame of required Relay Protection Study.

This means that even by assuming thal given linc parameters arc
correct FICHTNER can confirm for the line protections only the
correctness of selection of 1¥ zones of submitied line distance
protections as well as for their SOFT and power swing detection
settings.

FICHTNER can also confinn the protection settings in the auxihary
network 6.6 kV - 0.4 KV (with exception of ime setlings of 1> siages
at the 6.6 kV side 0f 6.6 kV/Q.4 kV transformers - see point "I

below).

d) perform a.s.a.p. the Static and Dynamic Stability Study of DCL node.
This Study shall be carried out on a campetitive basis and it shall include
all necessary recommendation for charactenstics of all turbine and
generator regulators as well as far coordinated settings of frequency
protections at DCL and at corresponding KESC objects.

Independent from collaboration with KESC the hoth Studies shall be
absolutely performed {only the results of Dynamic Stability Study can
define the permissible trip times by 3-pole and 1-pole short circuits in the
complex node of DCL as wel] as the right coordination of generator
frequency protections.

e} perform by DCL one additional TC/IP station bus with corresponding
gateway and protocol IEC 61850-8. To this bus shall be connected all
microprocessor relays at DCL 10 receive from their built-in event and
disturbance recorders the information by possible disturbances in 132 KV
- 0.4 KV networks of DCL. This new station bus shall be designed a.s.a.p.
by LCD General Designer - STEMENS.

This measure wilt not only facilitate the operator te see the informaton
about electrical fiwlts in 0.4 KV - 132 KV networks. but has to incresse
the reliability of the storing of all disturbance data in the central
computer. These disturbance data will be available in any time.
independent on the following data storing in these relavs. It has to remind
that by last investigation all these data were already erased by the next
data.

f} restore a.s.a.p. the fibre optic cabie ar all lines outgoing from DCL
a.s.a.p. and to put into operation the line differential protections which
have big influence on dynamic stability of DCL operation.

TE632A01/FICHT-E142848-v3 FICHTNER -9
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g

h)

install remote DC signaling in control room for status information in the
control room of 132 KV breakers and presence of 132 KV voltage from
KESC and observing DC power supply voltage (especially about the
deviation of “plus™ and “minus” voltages from standard values by earth
contact in DC network).

change the time seftings of over current protections at the 6.6 kY side of

all two-winding auxiliary wansformers. There is ane additional time-
delay between O/C protections of 6.6 kV and (.4 kV. The S-protections
of 0.4 kV incomes have the time-delay 0.3 sce and corresponding 1=
stages at the 6.6 kV side - ime-delay 0.55 sec. Taking into account that
there is no any object which is connceted to these transformers before
their 0.4 kV incomes the time settings of O/C protections at the 6.6 kV
side can be carried out with the same time-delay as time-delay of O-C
protection at the 0.4 kV side. i.e. 0.3 sec. The possible non-selective
tripping of 6.6 kV CB by fault at the 0.4 kV bus has no meaning under
these conditions, but such reduction can minimize the damages in the
transformer by fault in its low voltage windings.

bring into compliance the settings of frequency protection of generator
and the settings of turbine governors. The available information do not
allow coordination of turbine governor and generator frequency
protections. The settings of turbine governor represent only the low {and
tast) limit for the settings of 2™ stage of low frequency pratection of
generator - broadly this setting shall be 1.2 higger than turbine governor
setting. But exact settings for both stages of generator low frequency
protections as well as exact settings for both stages of generator high
frequency protection fespecially their time settings) can be defined only
after performance of Dynamic Stability Study of the DCL node. which
will show the influence of all transient processes in the 132 kV network
on the DCL generator. Afier performance of this study its vesults shail be
compared with the curve in the submitted file “Generator_Protection.pdi™
and so the right settings will be sclected.

7622A0 1/FICHT-614264B-v3 FICHTNER 3-10
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4. Evaluation 5" Surge Event GT.Compressor

4.1 General
In order to evaluate the 3" surge event a Route Cause Analyses (RCA) was
performed under participation SIEMENS (OEM), FICHTNER (Consultant
1o DCL) and DCL. (OCwner).
In preparation prior to the start of the RCA on-site on the Oct 03", 2011
FICHTNER review the following documents submitted under Folders 2 and
6 (see Annex 2-1):
Surge Reports and Data (Folder 2}
Tables A & B (Major Shut downs)’” Changes made hy SIEMENS (Folder 6
After analvsis of all documents submitted by DCL (it shouid be noted here
that the recordings in the electrical relays were also not won over
investigation of this tripping) as well as of abservation of existing state of
primary and secondary electrical equipment 0.4 - 132 k'V it can be taken in.
that this cquipment had no influence and had not participate 1n the 3th surge
cvent GT compressor.
The entire electrical cquipment has worked by the frequency about 4% Hz in
the range of their own possibilitics as it is forcseen by its technical
conditions without any failurc.
The findings, conclusions and rehabilitation recommendations arising front
this RCA are lined out n a separate SIEMENS RCA Repoit dated 18
January, 2012, attached as Annex 4.

4.2 SIEMENS RCA Report Review
After review of the SIEMENS RCA report the following remarks anise:

4.2.1 Scope of Work Not Covered
SIEMENS recommendation on the air intake filtration system in the RCA
report doesn’t meet the requirement of the RCA Scope of Work. Rev-3
which reads:
Quote
SIEMENS will review the previous findings and recommend a solution =
mitigation plan latest with submission of the RCA report”
Unquote
SIEMENS recommendation in the RCA Report Clause 14 111), however. just
reads:

7632A01FICHT-8142648-v3 FICHTNER 41
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4.2.2
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Quore

“Possibilities to improve the air intake filtration system according to the site
specific conditions should be checked (type of filters. erc.). including
maintenance requirements and maintenance practices.”

Uinquote )
The requested solution / mitigation plan is missing.

SIEMENS should be requested to perform accordingty.

Points Requested to be Incorporated / Corrected / Clarified in the
RCA Report

On page 5 the first line of the first paragraph indicates that plant was
commissioned in October, 2007 whereas the correct commissioning COD
date is April 17" 2008.

Tlhe applied surface treatment (polishing by grade 6 emery paper) could be a
possible cause of extraordinary corrosion noted between Feb to May. 2011
pernod.

This should be mentioned in the RCA report as one of the reasons for
corrosion found on the compressor.

The Munter’s drver was in operation during the siandstill perod as can be
seen from trends retrieved from TXP for shutdowns periods on 12.3.2010,
27.3,2010 and 18.4.2010 (see clause 6.3 RCA Report). Munter’s drver
started 2 hours afier each shurdown.

Further, with reference to SIEMENS 1&C Fact Finding Report dated

Jul 23’d, 2010 under clauses 2.2 and 2.3 the operational status of Munter’s
dryer and air inlet flap wuas OK during the shutdowns. As per GT logic the
flap will close when GT speed is less than 3 Hz. for more than 130 nun.
This was verilied by SIEMENS [&C Engineer in his a/m Fact Finding
Report. Munter's dryver would start automatically (in auto mode) afier the
closure of flap.

Henee, the operation of drver and flap during standstill was as per logic and
specification.

Moreaver, it 1s to be noted that there is no flap on GT exhaust ducet. The
exhaust stack on the boiler was covered with thick tarpaulin during
standstil.

Furthcrmore, the drop in temperatares for TV, TV2 and OTC (see clause
6.4, page 20 of the RCA Report) is most probably due to ineffectiveness of
the installed Munter Dryer’s System. SIEMENS was informed about this
ineffectiveness of the drver system in previous correspondences and
modified after the last outage in October, 2011 the piping arrangement for
Munter’s Dryer for end te end connection to atlow the air to circulate inside
GT. The modified systemn however, is still not effective as the humidity
inside GT is not maintained to less than 48% as initially recommended by
SIEMENS.
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This was notified to SIEMENS. As a rcaction SIEMENS is now
recommending a humidity limit of 60 %,

Nevertheless. the present design of the Munter’s Drver systen: scems te be
msufficient and 1t should be proper red-designed prior to the re-
commissioning of the GT.

After installation of the re-designed system SIEMENS should carry out a
performance test in order to venfy the effectiveness.

The inctfective design of dchumidification system installed during site
construction stage certainly contributed to the excessive corrosion on
compressor and theretore, deserves to be mentioned as one of the causes of
corrosion on compressor parts in RCA Report.

SIEMENS recommended a particular washing regime for Feb — May 2010
operation in which off-line washing was performed very much more
frequently as requested in the SIEMENS O&M Manual.

Washing regime as provided by SIEMENS and histed below was applied
very strictly operation:

¢ On line washing with deminerabized water every dav
¢ On line washing with detergent every 3rd day
¢ Off'line washing with detergent every two weeks.

Certainly also this increased washing frequency contnbuted at least o 4
certain extend to the corTosion compressor and should be verified by
SIEMENS prior to further application afier GT rehabilitation.

Within clause 14 of the RCA Report the installation of new. vane rings with

an irmproved design 15 recomimended.

While in general this recommendation is supported, some apen questions as

listed below should be answered by SIEMENS prior to the final acceptance:

a) Lead time for availability. highlighting in particufar the avaitability for
the upcoming rchabilitation

b) Taking into account that V64.3A GT is cancelled from SIEMENS
production hne, will this vane rings be available for further purchase?

Referring to clausc 7 of the RCA Report showing the pictures of the heavy
corroded IVG equipment and the related recommendation to exchange this
parts -wineh is suppoited - a statement 15 missing in the RCA Repart
whether this 1VG corrosion was involved in the surge cvents or not.

Furthermore with regard to the 1V G's SIEMENS should clarify the
following:

SIEMENS Report P112/7 2010 078, C. Geerling, Fact Finder June 2010.
reports VG angles of -33 degree (closed position) and - 1degree (open
position) and reconnmends to check the entire IGV actuation system.
SIEMENS Report P1PW2 /2011 / 094 CUST, Moritz Kunkel, Fact Finder
Sept 2011 reports [VG angles of -4 ! degree(closed position) and -
ldesree{open position) and deciares proper function and cormrect settings for
the actuation system.
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Referring to clause 9.1 of the RCA air intake coalescer filters were replaced
every 23~30 days which certainly will meet the requested short time
frequency. While on-line replacement of these filters is not available m the
existing SIEMENS standard design, more frequent replacement canses
mcreased down times e.g. decreased availability, which cenainly is not an
option.

Referring to clause 1] of the RCA Report the SIEMENS conclusion salts
1dentitied on the wipe tests are released [rom the desalination plant cannot
be supported. _

No salts of the identified compositons are stored for desalination plant or
produced as its by-product. Anti-sealants stored are in hquid form kept in
sealed drums covered with tarpaulin.

With regard to the presence of the radio-active element Thorium in wipe
samples. no source or contributing factor available at the plant can be
identified.

Quoting the *Agency for Toxic Substances and Diseases” registry. smail
amounts of Thorium are present in all rocks, soil plants and animals. Soil
contains an average of 6 parts per million (6ppm) Thorium. Thoriam is a
relatively abundant element in earth’s crust

The most common pres of Thorium are Thorite and Monazite, Monazite is 2
common form of beach sand. It can be found, among other places, on sea
heaches such as in Florida. Such sand may contain up to 10 % Throtum.
The environment impact assessment tor this site however. does not mdicaie
any Thorium in the soil or water. Likewise, the environment mpact
assessment of a barge mounted rental power plant in nearby Korang Creek
does not mndicale any Thorium.

423 Review Summary

The SIEMENS RCA Report covers almost all aspects of a state-of-the art
root cause investigation. Nevertheless, some missing items / clarifications as
mentioned in clauses 4.2.1 and 4. 2.2 have to be delivered by SIEMENS.

The conclusions and recommendations given in clause 14 of the report can

be supported n general,

The installation of a chiller, however, might be a futare option after
rehabilitation and the achievement of a reliable plant operation, based on
calculations of the actual operation data.

7832A01/FICHT-2142648-v3 FICHTNER 4.4
Rev. 2




Technical Project Evaluation (TPE) Report DHA Cogen Ltd.

5. Overall Mechanical Conditions of the Power &
Desalination Plant

5.1 Present Conditions

5.1.1 Combined Cycle (CC)

In general the entire power train (Gas Turbine. Generator, Steam Turbine)
as well as its “housing™ has shown proper conditions. The interior of the
corresponding enclosure areas was found clean and tidy (rather better than
expected for this tvpe of industrial equipiment).

5.1.1.1 Gas Turbine (GT)

The GT 1s under preservation {see Clause 9.1.2.1).

The dismantling activities on the GT by Siemens team have started on
22" Sept. 2011 and progressing according 10 the time schedule as planned.
The step bv step witnessing of those by Fichtner engineers has enabled to
record the current conditians of the GT-internal area and 1ts components.

Combustor Chamber & Burners

+ the entire combustion chamber appearing generally in good shape, no
signs of any overheating, spatlation of the thermal barrier coating etc.

» burners removed from upper part appear in good conditions

« hore scope inspection of the fuel gas path for the premix flame shows
deposits by the gas contaminants

Turbine Blading

e the entire furbine blading generally in good conditions
« the tips of the Tla land 2 show negligible mraces of rubhing
» TLal and 2 cooling air discharge at the TE coloured rusty
o shaft and TLe labyrinth seal strips in good condition

{see Annex 15, Pictures 01-10:12-19:23-26°31-48/61-70)

5.1.1.2 GT Air Intake System

The Air Intake System as supplied by OEM appears generally in good
conditions. It has been found adequatelv preserved for the standstill . out of
operation period. All areas are clean and equipped with bags containing
hvgroscopic materials. Some places / surfaces re-painted to prevent further
oxidation.

The coalescer mats (AMPC75; exade G3) found “discolored”, i.e. surfaced
by the dust particles from the passing ambient air. this mat js rather thin and
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shows on many places open section which reduce and eliminate the
functionality of this stage.

Area between coalescer and pre-filter sections found clean.

The pre-filter (Novatex; gradeG4) found visually clean. slight discoloration
by dust visible, installation comrect. no gaps or damuged cartridges found.

Fine filter (Compatex TMPC: grade F8} appearing at the accessibie back
side clean, no particularities evident hence functionahity ensured.

Area downstream the fine filter equipped with bags containing hyegroscome
material, clean and proper (see Annex I3, Pictures 71 w 80).

5.1.1.3 Steam Turbine (ST)
The ST is under preservation (see Clause 9.1.2.2) and was inspected by
boroscope during the site investigations.
The blade / vane surfaces show the expected slightly surface corrosion as
well as erosion corrosion particular in the low pressure section.
Slight surface corrosion is wildly common phenomena butlt up in the time
between shut down - where the turbine 15 wet- till the turbine 1s dried out by
the air blower installed for preservation.
Erosion corrosion in the low pressure sector mainly 1s caused by water
drops developed within the twrbine due to the necessary enthalpy decrease
of the steam passing through.

511.4 Heat Recovery Steam Generator (HRSG)
The HRSG was under extended repair works during Mar 2010. All
necessary measures in order to restore the operability of the HRSG have
been performed.
The HRSG was success{ully pressure-tested (hydro-test) prior 1o re-start and
worked without obstacles till the forced plant shut-down in May 2011 (5th
Surze Event),
During the entire operation time the HRSG didn’t achieve the design steam
pressure of 84 bar (g} but was limited ta 75 bar (g). The reason for this sub-
performance was never investigated.
Al the present time the HRSG is under preservalion (see Clause 9.1.2.3] and
was visually inspected during the site investigations {see Annex 15, Pictures
152-176).
In addition spot checks of the tube wall thickness have been performed
(see Annex 5.}.1.4-1).
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Desalination Plant

The desaimation plant is in a reasonably shape considering the exposure
time to such an environment close 1o the shore.

However, the inspection revealed some minor corrosion sports on the inside
of the sinless steel vesse] of the desalination {see Annex 13, Pictures 90-
i

As can be seen on these pictures the corrosion spots are of minor nature and
can be addressed by some remedial action. Some of these corrosion spots
appear to have been addressed carlier by grinding and as such removal of
the corrosion. However this remedial work left seme rough surfaces that can
easily lead to further corrosion.

One preheater of desalination unit 11 between stage 3 & 4 has been
inspected (see Annex 13, Pictures 185-193).,

The mspected preheaicr tube ends do show similar signs of dumage
although of significant lesser amount as obscrved on carlicr inspections a
the final condenscr (sec Annex 13, Pictures 112-114 of earlier final
condenser inspections handed over by DHA operation staff).

The material uscd for the sacrificial anodes inside the desalination plant e.g.
within the watcrboxes of the preheater/final condenser appears 1o release
flakes. Such relcasce of conosion fiakes easily leads to blocked tubes of the
final condenser, the preheater tubes or of the heat exchangers within the
desalination units. It is unknown whether the installed sacrificial anodes are
still of the original/supplied material delivered and / or specified by the
equipment manufacturer (Alfa Laval). The equipment manufacturer (Alfs
Laval} confirmed verbally that usually soft iron sacrificial anode material is
normally in use to prevent such flaking of the sacrificial anodes.

It has further been noted that external piping macde of GRP and plastics are
not coated:painted.

The main materials of construction for valves in contact with seawater and
hrine are stainless steel (SS 316 and similar).

One of these valves has been inspecied. The inspection revealed reasonable
conditions of the valves despite the work environment and the materiais of
construction, Please refer to Annex 13, Picture 178 of inspected brine valve.
Another inspectivn of a valve in a similar environment but constructed ot
different materials revealed some further corrosion due to ingress of
seawater underneath the rubber liner protecting the valve hody. Please refer
to Annex 135, Pictare 179, valve fine filtranon.

Given the close vicinity of the plant to the sea shore and the Jow [evel
ditference between high tide sea level and the plant level the structural steel
and other support elements (e.g. cable rays, grating, etc.) are exhihiting a
desree of oxidation of the protective zinc coating that should he prevented
from turther degradation to achieve reasonable durability.

L&)
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51.3 Seawater Inlet

No closer inspection of 1he seawarer intake system has been possible at the
time of 1he site inspecuoen as the intake bav was flooded. As such the review
of the present conditons has been itmited to the equipment mounted above
the deck level of the concrete cover of the seawaler intake bay.

No assessment of the inzake pipes. the imake bay or any of the equipment
mounted below the deck level has been possible (see Annex 15,

Pictures 115-121).

5.1.4 Balance of Plant (BoP)

The BoP equipment is in suitable mechanical overall conditions. however
due to the local ambient conditions under constan: de-rusting and painting
activities.

Inspections of the iniemals of significant equipment like fuel gas
compressors and tanks showed no signs of corrosion attacks ar other surface
deteriorations {see snnex 13, Pictures 123-151).

The state of the primary and secondary equipment 0.4 - 132 kV and the 1&C
equipment also is zenerally satisfactory.
5.2 Conclusions and Recommended Additional Measures

5.2.1 Combined Cycle (CC)

5.2.1.1 Gas Turbine (GT)

Refer to Clause 4

52.1.2 Steam Turbine (ST)

None of the cotvosion poses 2 major threat to the turbine.

Dunng re-commissioning the ST should be washed by saturated steam for
app. § hin order to remove the surface corrosion products.

5.2.1.3 Heat Recovery Steam Generator (HRSG)

The finned tubes and the headers of the HRSG show the ordinary uniform
mid- brown protection layer built up by tow alloved iron based materials
under the design operation conditions.

The spot check tube thickness measurements performed on the revealed
wall thicknesses almost matching the design figures, e.g. no remarkable
surface abrasion triggered by corrosion have been detected (see

Amnex 5.1.1.4-1}.

()]
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The DCL proposal to test the HRSG safery valves prior to re-star {se¢ Stari
up Activities, Folder 9)is sronglv supported.

Investigations clarifving the reason oi the HRSG sub-periormance referring
to the achievedle max. steam pressure is recommended,

Desalination Plant

It is recommended to consider limiting erinding of stainless steel to those
areas affected by corrosion and to polish the stamless steel surfaces
thereafter to prevent rough surfaces that are more eusily attacked by
corrosion.

Furthermore it is critical that all works inside the desalination vessel are
carried out such that carbon steel contamination of the stainless steel
surfaces is prevented. All tools shouid he dedicared for stainless steel and
should not be used on ather material such as carbon steel, cupper, graphite.
elc.

It is also recommended to verify the material in use for sacrificial anodes
and to consider altemative materials like high permeability Tow carben
refined iron (soft iran) anodes compared to the installed sacrificial anode
material to prevent such flaking from nccurring.

Referring to the uncoated GRP-plastic piping it is recommended to
paint/coat these marerials of construction to prevent further bleaching which
indicates some degradation of the materia already present.

Furthermore such paint/coat would not enly prevent future damage e.g. due
to embrittlement but also reduce sunlight educed biological growth in the
seawater. Such might affect the amount of hypochiorite dosing or at least
allow the hypochiorite dosing to be more effective.

Referring to the valves it is recommend to inspect more valves to get a
better understanding of the extent of corrosion. The design of the valves at
the fine filtration exhibits a good list of materials of construction suited for
the enviromment but requires supervision to prevent ingress of seawater
underneath the rubber Iining protecting the valve body. The main valves a
the desalination unit are of a lesser corrosion resistant matenal but the
inspected valve nevertheless revealed no significant corrosion. Further
inspections should be performed to contirm this being the case fov other
valves. Fuiure aperation should consider flushing with low salinity water
prior lo standby conditions to preserve this state of condition,

Referring to the structural stee] supports it is recommended to apply
painting in-¢itw after removal of salt and loose debris‘oxide taver.

O
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52.3 Sea Water Intake

As per the site investigations the materizls of construction of equipment
installed at the seawater intake such as the seaveuter pumps (1.4462 and
similar), the travelling band screens and the bar sereens {SS316. protection
by sacrificial anode) are of durable nature and commonly used in the
industry.

The state of some equipment indicates the need ot further investgaiion of
the present conditions, particular of equipment mounted submerged and
being idle n stagnant seawater for at least a counle of month. It is highly

recommended to drain/pump-out the seawater intak basin ta prevent further

corTosion as it is very likely that some corrosive da1age already occurred.

52.4 Balance of Plant (BoP)

The de-rusting and painting activities shall be also furthenmore performed
continuously.

7632A01/FICHT-8142648-3 FICHTNER
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6. Review of DCL Managements’ improvement Plan

6.1 Review of DCL Managements’ Improvement Plan
Referring to the DCL Managements’ lmprovement Plan the below listed
documents submitted under Folders 8. 13,16 and 17 (scc Annex 2-1) have
been reviewed:
Debris Filter tor DC (Folder §)
HRSG Bypass Diverter (Folder §)
Redundancy Equipment (Fulder §)
Sca Water Inlet Bypass Header {(Folder §)
Potable Water Siorage Tank Roof Stength Evaluation & Enhancement
Report (Folder §)
Potabilization Unit (Folder 15)
DCL PH 1 Biending (Folder 1 5)
Potabilization Overview (Folder 13)
Remineralization System (Folder 13}
Sea Water Biending (Folder 16)
Sea Water Intake (Folder 17)
Assessment of Desalination System (Folder 17)
6.1.1 Combined Cycle
6.1.11 Heat Recovery Steam Generator (HRSG) Bypass
The additional installation of a diverter damper and stack in order 1o add the
possibility of a simple cvcle operation of the power train (see HHRSG Bypass
Diverter, Folder 8) is recommended. however only after the plant has
proven its sound operability.
6.1.1.2 Potable Water Storage Tank Roof Strength Evaluation &
Enhancement
The improvement of the Potable Water Storage Tank (PWST) Roof as
described in the reviewed report is reconmended in order to provide the
precondition for the necessary extension of the maintenance work shop (see
Clause 7.3) and the spare part storage building (sec Clause 10.2.2).
7632ACHFICHT-8142548-v3 FICHTNER 6-1

Rev. 2



Technical Project Evaluation (TPE) Repo:t

6.1.2

6.1.2.1

6.1.2.2

T632A0/FICHT-8142648-v3

Rev. 2

DHA Cogen Lud.

Desalination Plant

Redundancy Equipment

Missing redundancy of major pumps such as condensate. brine. fecd warer
and vertical pump downstream of 33um fine hlwation

As visible from the P&ID’s of the desalination plant no redunduncy of the
major pumps is availabie. Therefore the desalination plant availabihny s
dependent on rehiability of any of these pumps and failure of any of them
immediately reduces the desalinatian plani output by at least 30% of the
installed cupacity. As reported the situation in regard to the fine filiration
(33um drun screen) export to the desalination units has been somewhat
remedied by procuring a spare pump that is available as a spare. As further
reported this is not the case for the condensate, brine, distillate and {eed
water pump of the desalination plant. The design as such with no spare
pump 1s iconsistent with the seawater intake pumping that includes an
installed standby pump.

It appears advisable to remedy this vulnerability to tailure of sienificant
capacity of the desalination plant by procuring spare pumps for the
condensate, brine, distillate and feed waier in order 1o allow for rezsonably
quick removal of a falure as it has been considered for the pumps
downstream of the fine filtration. At the very least 7 -itical spares for all of
these pumps should be available.

Sea Water Blending/ DCL PH 1 Blending

As per the provided documentation it {s considered to change the
potabilisation process from the present design to distillate of the
desalination units and muixing with seawater in order 1o lower the operation
costs of the system.

Key chemical analysis data of Scawater Jan 2008 - Jan 2009 Valucs
pravided by DHA are listed bclow:

pH 8.0- 8.2
Conductivity 52 - 34 mSiem
Turbidity 3-173NTU
TDS 42 000 me’l

Total Hardness

Calcum Hardness as CaCQG3
Magnesium Hardness as CaCO3
Chlonde

Sodium

Sulphate

Silica as 5102

Total Alkalinity as CaCO3
Bicarhbonate Alkalinity HCO3as CaCO3
ROD

cOoD

FICHTNER

6300 - 7500 mg’)
§30 - 1000 medd
930 - 6000 mg'l
20000 - 22 000 mg?
2950 - 14250 megd
3254 mg'l

<Dt

120 - 130 myi
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The provided seawater analvsis iz of significani concern as it indicares o
significant pollution that might be present at least partially at the site
lacation. Water of that kind of qualitv shouid not be mixed with warter
intended for human consumption. Even if some of the pollution is due te the
particle load present in the samples there remaing a high risk of polluton of
the drinking water making it unfit for human consumption of seawater 1s
bypassing all treatment and mixed with distillate for supply as drinking
water. Presently seawater mixing with distillate is phased out in mos!
facilities due to such concern of the drinking water gualiry. Even if seawarer
would be treated with severai treatment steps such as ¢.g. disinfection and
activated carbon filtration it remains a hizh risk on quality as some
chemicals might not necessarily be treated or removed by the selected
treatiment process.

Ivis suggested to review alternative potabilisation processes such as
limestone filtration or ime sluryswarer dosing. if aliematives of the presen:
potabilisalion process are to be considered 1o reduce operation costs. In the
meantime it might be considered seeking clarification with the end customer
in regard to reguired water quality. As per all information available 2
appears that the only requirements for water quality are the WHO
regulations that would allow for a significant variation ol the drinking water
supplied. Depending on the conditions required in regard to corrosiun
protection of the drinking water distribution svstem of the end customer
there might be potential for operationat savings even with the present
potabilisation process.

Demineralization

Sea Water Intake

Debris Filter for Dump Condenser

The seawater feed to the dump condenser downstream of the bar screen and
the 500pm band screen at the seawater imake shall be additionally filtered
by a4 200um filter. The paraliel seawater feed Lo the desalinalion units has
been modified in the same way and the installed Taprogge PR-BW00-FC
200um seif cleaning filier are reportedly operating satisfactory. The
observed clogging of the final condenser of the desalination units hus been
significantly reduced. Furthermeore it has been suggesied to cross comnedt
these additional filters (the existing two and one additional) to allow back-
up function of any of the filter units for any of the desalination units ot the
dump condenser.
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6.1.3.2

Sea Water intake Modification

A more substantial modification of the seawater intake has been suggested
by Taprogge to deal with the high content of suspended solids presentlyv
contained in the seawater. The concepr in principal is based on cuning the
submerged, open intake pipes, adding a sedimentation basin from which the
intake pipe would draw the seawater and installing Taprogge TAPIS filter
tpstream of the sedimentation basin as the new intaxe mouth. The
sedimentation basin would be constructed of concrete filled double sheet
piling constructed arowid a certain area in front of the present shore line
seawater intake. The proposal of Taprogge has already been tested in a
physical mode] test.

We acknowledge that the addition of a stmilar filter than the tvpe installed at
the desalination units {Taprogge PR-BW100-FC 200um:, self cleaning wil!
improve operational reliability of the dump condenser as the present desion
is fully relying on the scawater intake filtration.

As such tlie present design and dump condenser operation is significanily
vulnerable to clogging due to the scawater quality present at the intake.

A failure of the dump condenser is directly affecting the power plamt
operation and power plant output.

However it should be considered that the analysis data available for the
period February - April 2010 still show z suspended solid content of up o
120 ppm. Furthermorc the inspection of the scawater preheater in
desalination unit 11 dowustream of the filtration at the seawater inmake (Bar
screens & 500um travelling band screens) and downsiream of the three
filtration steps at the desalination unit itself (Taprogge PR-BW100-FC
200w, Passavant drum screen 53, Alfa Laval ALF 30R 200 wmy) stidl
revealed somce sediment in the heat cxchanger tubes and the desalination
stages.

1t is noted that the addition of a sedimemation basin is significantly more
costly than the additional 200 um filter for the dump condenser.
Nevertheless it has t0 be considerad that previous analysis of the sediment
found inside the desalination units revealed particle sizes down o 3 um
which is well below the filtration size of the installed filwration systems. This
load of suspended solids is significantly affecting the consumption of anti
scalant or the effectiveness of the anti scalene. This suspended solid load
also might contribute to the problems observed on the final condenser /
preheater tubes,

Due to the above it is feasible to implement the moditication of the seawater
intake by installing a sedimentation basin in order to reduce the load of
suspended s0lid in the seawater feed of the plant.

However, prior further proceedings an off-shore geotechmical survey should
be carried out.
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6.2 Recommended Additional Improvement Measures
6.2.1 Desalination Plant

6.2.1.1 Alternative Dosing Chemicals

The DHA operation team reported their concern abour the high operuson
costs due to required anti scalant dosing at the desalination units. The DEA
operation tean provided some information on alternative chemicals
reviewed earlier internally.

The antiscalant dosing rates which can be calculated from the submited
information does not appear to be highly excessive {approx. 4.6 ppm
according to the information available) although detailed operational data 13
not available to allow for a detailed review. However it has to be noted tha:
the desalination units already had to be acid-cleaned 1o remove excessive
scaling as reported by the operation team. Given the limited operation time
{less than 10 month) these desalination units have experienced till date such
would appear to indicate that the antiscalant dosing rates migh: not have
been sufficient to prevent scaling of the heat exchange surfaces to the
degree one normally would expect. The reason for such is most likely to be
found in the excessive suspended solid load found the seawater feed. The
effectiveness of the antiscalant chemical will be significantly reduced y this
high load of suspended sohds as the chemical acts in a similar fashion or
those particles as on the scaling it is supposed to be acting. As such the
recommended actions on the suspended solid load of the seawater dus to the
observed operational problems should allow for a much higher effectiveness
of the antiscalant and potentially even lower dose rates without excessive
scaling. Tests with altemative antiscalant chemicals might be performed
after reducing the suspended solid load in the seawater feed. However itis
recommended to use only products of experienced. proven manufacturers in
the thermal desalination industry (e.g. Sokulan PM 15 1). Such test shoutd
be conducted under close supervision of the heat rates and from an
excessive start dose rate downwards to prevent excessive scaling of the
desatination units going unnoticed. The same procedure should be followed
wlhicn testing lower antiscalant dose rates of the present chemical after
reducing the suspended sohid load.

The new antiscalant could be tested in one of the desalination trains o
compare and monitor its performance with the present used antiscalant
being dosed into the sccond wrain at the same time.

6.2.1.2 Filter Basket

The filter basket of the 200um filter at the desalination units which are
acting as a police filter downstream of the fine filtration drum screens heve
been repeatingly failed (broken). In normal operation these filters (Alfa
Laval ALF S0R 200 um) should not be exposed to high loads of suspended
solids as the two filters installed in series upstream of these are of the same
or smaller filtration size ( Taprogee PR-BW100-FC 200um, self cleaning
and Passavant drum screen S3um). However due to the high load of weeds

n
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and silt the upstream baskets of the scawater travelling band screen (304m
at seawater intake) and of drum screen (53um at the desalination,
downstream of final condenser) have reportedly failed and therefore night
have overloaded these filters. Furthermore the review of the insiallation of
these tilters at site revealed that a part of the filter vessel 15 not
automatically de-aerated. This could lead 1o water hammer at automatic
backwash of the filter, Please refer to Annex 13, Picture 177 of Alfa Laval
ALF 30R instaliation and attachment xx drawing of Alfa Laval ALF S0R.

Is can be seen from the drawing and site installation the backwash drain
section of the filter is not de-aerated, neither automatic nor manually. and
should air enter this section of the filter it might lead io significant wuter
hammer in operation. Such could explain the repeated failure of the filter
basket even at the relatively low feed pressure of the feed water pump of the
desalination unit. It is therefore proposed to madify the Alfa Laval ALF SOR
installation to allow for automatic de-aeration. Such design change vould be
done either by re-arrangement of the backwash drain pining or by
installation of automatic de-aeration valves onto this part of the filter vessel.

CuNi-80/10 Tube Ends in Final Condenser and Preheaters

At the time of site inspection one preheater on one of desalination umts (uni:
11. preheater between stage 3 & 4) has been inspected. The inspeciec
preheater tube ends do show similar signs of damage although of significant
lesser amount as observed on earlier inspections at the final condenser.
Please refer to Annex 15, Pictures 188-193 of preheater inspection or unit
11, between stage 3 & 4 and Amnex 13, Pictures 112-11+ of earlier final
condenser inspections handed over by DHA operations team.
As can be seen from either inspection photos the CulNi 90710 tube ends
exhibit some damage that is of irregular nature and limited to certain wbes,
In contact with the equipment supplier, Alfa Laval an carlier report i regard
to these tube damages has been brought to our attention. Please refer wo
afltachment xx Alfa Laval inspection report January 2009,

Unfortunately Fichtner has been unable to obtain desigm information of the
malerials of construction for the tube end plates and the tubes itself
(although the contract lists them as CuNi 90/10) and the number of tbes
and tube dimensions in the final condenser and prehicaters of the
desalination unit from the DHA cperation or even the equipment
manufacturer, Alfa Laval. As such we ars unable 10 calculate the design
flow velocities in these tubes. The design velocities are of importance for
CuNi tubes due to Jowcr material strength, particularly for CuNi 90-10
which is prone to crosion at higher flow velocities.

The reportof Alfa Laval as of January 2009 lists flotsam and jetsam. in
particular plastic material as the reason for the observed damage on the tube
ends (pleasc refer in particular to Annex 6.2.2.3-1, Alfa Laval Report). The
suggested remedial action has been the installation of plastic inserts at the
tubce inlct of damaged tube ends.

While it is certainly possible that the plastic material found in the preheater
and the final condenser tubes contributed ro erosion and might be remedied
at the tube inlet ends by the addition of plastic inserts Fichtner is of the
believe that this modification does not fully address the problem observed.
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As it can be seen in Annex 13 Picwures 112-114 of earlier final condenser
inspections handed over by DHA operations team also the tube outlet ends
of'the final condenser have been attacked in a similar manner than the wbe
inlet ends, which have been remedied by plastic tnserts as shown on the
photos. This remedial action of inserting protective plastic nseris cannot be
performed for the tube outlet ends as there is no method of fixing these
inserts to the tubes and the plastic inserts would be prone of being flushed
out of the tubes. Furthermore would plastic inserls increase the head loss at
the final condenser and the preheaters and such might not be within the
design limits of the svstem.

Fichtner reviewed all available information and 1s of the believe that the
flotsam and jetsam, in particular the plastic found wedged into the tube encs
might have contributed to the problem observed on the in-/outlet of tube
ends in the final condenser and the preheaters. However it appears unhkelv
that the observed irregular nature of the damage of the tubes that has enly
affected certain tubes and left other tubes undamaged in the immediare
surroundings can only he explained bv erosion. It appears much more likely
that the tube velocities which have been locally increased due to partial
blockaue of wbes lead to galvanic corrosion between the wbe matenal
(believed to be CuNi 90/10) and the tube end plate 1::xde of stainless sieel
(believed to be $S216 as the desalination vessel is made of SS316 material
as well). At higher velocities SS316 material can be nobler than CuiNt 90-10
which would lead to tocal galvanic corresion between the two materials.
Such local galvanic elements would then not be fully protected by the
sacrificial anode instalied in the waterbox of the final condenser‘preheater.
This would appear to explain the irregular nature of the damage observed on
the tube ends as the galvanic corrosion would continue along an initial
damage e.2. by erosion. Erosion by itself on tube ends has been observed on
other desalination condensers and is usually of much more regular pattern
on the tubes ttself. It alse usually affects not only single tubes as observed
on the ingpected DHA desalination unit but also tubes in vicinity of them.
Given the limited information at this stage and that the observed damagc as
per the DHA operation tecam has not noticinaly been progressing since the
last inspection in 2009 it is suggested to observe and monitor the twbe
conditions of all preheaters and final condensers closely by e.g.
photographic mapping of either lube endplates when inspecting the
sacrificial anodes mounted in the water box. Given that the preheater tubes
appear to be significantly less affected it also appears that the load of
flotsam and jetsam and suspended solid load might contribute sicnificantly
in enabling galvanic corrosion by exposing CuNi material that has not the
required oxide layer. As such a reduction of the suspended solid load in the
seawater feed might prevent further/furure damage of the CuNi tubes m the
preheater/final condenser of the desalination tubes.

Fichtner asked Alfa Laval to provide certain design information for further
investigarion, however, such design data are considered as proprietary
items.
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Demineralization

The demineralization plan: is reportedly operating without problems apart
from issues with the chemical dosing svstem. These problems arc also
believed to be related to problems in achieving full regeneration of the
mixed bed ion exchange resins that requires extended 7 repeated
regeneration cycles that further canse issues of running out on volume of the
neutralization tank prior to achieving full neutralization. The review of the
design documents available and the site arrangement. in particular the pipe
arrangement, revealed that the chemicals for regeneration of the 10n
exchange resins are controlled but not fitted with feed-back control in
dosing. In contrary to the chemical dosing for neutralization of the
regeneration waste water which 1s equipped with chemical dosing pumps
the chemical dosing for regeneration of the ion exchange resins 1s simply
drawn in the system by an ejector system fitted a local flow meter, 4 non-
return valve and an on/oft-valve on the chemical injection line. Investigation
with the equipment manufacturer confirmed this arrangement. However the
svstem was likely functioning prior to the observed problems due to excess
chemicals drawn into the system. The ejectors propelling the chemicals are
constructed of plastic material and as such are to be considered as a regular
wear & tear item. Such is not unusual in the industry for such applications.
but the contro] concept should take this nto account. In order to remedy the
observed problems it is recommended to replace the plastic ejectors in
charge of the chemical injection at the mixed bed fon exchangers.
Furthermore should the chiemical injection be equipped with feed-back
control to ensure full regeneration of the ion exchange resing and to prevent
excessive chemical use. At the very least the chemical injection should be
equipped with manual control valves (presently no control valves at all) and
a minimum tlow alarm connected back into the control system at the
existing local flow meter of the chemical injection lines. Either action
should solve the observed problems, but a manual flow contro! would
require regular verification of the correct flow rates to prevent alarms raised
due to gjector performance degradation.

Remineralization

As per the site inspection the acid dosing is downstream of al! other
chemical dosing and ne hypochlorite dosing of the drinking water is
performed.

It is recommended to reverse the order of acid dosing, if dosed, in order 10
allow for dissolving of any precipitation that might occur. It is further
sugpested to add hiypochlorite dosing, if not present, to allow for
disinfection of the drinking waier as it otherwise might not comply with
mandatory health regulations in regard to bacteriological aspects.

f?)
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6.2.2

6.2.2.1

6.2.2.2

6.2.2.3

6.2.2.4
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Seawater Intake

The site inspection of the seawater intake and the hypochlorite dasing
indicated the following issues that might be considered to improve the
fature reliability/durabitity of the plant.

Flooding Relief

At the ume of site inspection it has been observed that the scawater intake
basin is flooded and has not been kep? drv. As reported by the operation
team the leakage of the penstocks at the front of the scawater intake
wcreased beyond the means available {or pumping out the installation and
keeping the intake bay dry. It is highly recommendable to remedy this
situation to allow for inspection of all installed equipment within the
seawater intake bay e.g. the seawater pumps as this equipment 1s likelv o
suffer from corrosive attacks under such idle conditions.

Cathodic Protection

Some corrosion of the seawater pumps might be observed. particularly if no
cathodic protection has been installed as suggested by the review of design.
Should no eathodic protection be installed it is recommend to do so for
future operation.

Hypochlorite Dosing

The hypochlorite dosing system is presently installed in a shed and does not
necessarily comply with safety regulations for handling of such chemicals.
A review of such might be in order. In regard te the operability of the
system it should be considered to change the design such that the dosing of
hypochlorite is performed with diluted chemical instead of neat hypochlorite
at delivery concentration to increase control of dosing and improve mixing
of the hypachlorite with the intake water. Further flushing of the dosing
pumps and the dosing lines with low salinity water might prevent scaling of
the dosing equipment.

The DCL plan for the sea water hypochlorite dosing sysiem should be
applied.

Filter Baskets Travelling Band Screen

The sea water intake modification described in Clause 6.1.3.2 should
certainly be capable to reduce the load of weed and silt ebserved at the
travelling band screens and significantly reduces the number of failures of
the filter baskets if not stop the failures observed. Due to the very high load
of suspended solids at the seawater intake and high feed water quality
requirement of the desalination plant itselt the proposed modification of the
seawater intake would help to significantly reduce or even stop the problems
observed at the travelling band screen ather seawater filtration systems and
potentially even at the desalination heat exchanger systems. As such this
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modification of the seawater intake to install 2 sedimentation basin and
upstream intake filters 18 reconumended for the future operation of the plant.

7632A01/FICHT-8142648-v3 FICHTNER 5-10
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7. Power & Desalination Plant Maintenance

7.1 Present Conditions
Referring to the present maintenance the below listed documents submitied
under Folder 10 (see Annex 2-1) have been reviewed:
Maintenance Procedure {Write-Up)
Fermit-JSA Samples
Planning Database
PM-Calendars
Issues Gas Compressor

7.1.1 Combined Cycle (CC)
The presented maintenance plan is reasonably detailed and appears to
contain the main works one would usually expect for such kind of
equipment.

7.1.2 Desalination Plant
The presented maintenance plan is rcasonably detailed and appears to .
contain the main works one would usually expect {or such kind of
equipment. However some works in between operation and maintenance 0f
the desalination plan might need closer review in furure operation of the
svstem. General checks such as conductivity verification of the brine flow
or observation of the hear rate development should be part of normat
operation to prevent maintenance being required in the long-run. Presented
maintenance documents and operation documents do not appear to include
such requirements.

7.1.3 Seawater Intake
The presented maintenance plan is reasonably detailed and appears (0
contain the main works one would usually expect tor such kind of
eyuipment.

7.1.4 Balance of Plant (BoP)
The presented maintenance plan is reasonably detailed and appears to
contain the main works one would usually expect for such kind of
equipment. -

7.1.5 Maintenance Facilities
The present work shop building on-site is located on the concrete top (roef)
of the Potable Water Storage Tank (PWST).

T532A0UFICHT 81423483 FICHTNER 7-1
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Also addinonal contamers temporariiy used as workshops are placed on ol
roof.

The available workshop space 13 not sufiicient to host the necessary
maintenance weol‘machinery inventory.

The maintenance toels mventory texcept GT) 18 merte than poor and far
away from even the basic peeds of anv sufficient plant maintenance.

Essential machinery like driliing . grinding/weldmg cutting machinery 13 not
available.

Suitable litting devices like overhead cranes, travel cranes etc. are not
available,

Necessary heating, ventilation, air conditioning {HVAC) equipment lo
protect maintenance tools from local corrosive environment 1s not available

Thouglh space for warkshop building extension or additional containers is
watlable, the max. statie load of the conevete roof is reached.

Power supply to the work shop facilities is insufticient for the operation of

th = necessary basic maintenance too! inventary/the necessary HVAC
ecuipment (see Annex 13. Pictures 149-151).

7.2 Review of DCL Managements’ Maintenance Proposal

Referring to the DCL's mamtenance proposal the below listed documents
submitted under Folder 10 (see Annex 2-1) have been reviewed:

Maintenance Procedure

7.2.1 Combined Cycle (CC)
The presented maintenance proposal is reasonably and covers the demand of
the equipment concemed.

7.2.2 Desalination Plant
The presented maintenance proposal is reasonably and covers the demand of
the equipment concerned.

7.2.3 Sea Water Intake
The presented maintenance proposal is reasonably and covers the demand of
the equipment concericd.

7.2.4 Balance of Plant {(BoP)

The presented maintenance proposal is reasonably and covers the demaid ot
the cquipment concerned.

-
'
o
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7.3

7.3.1

7.3.2

7.3.4

7.3.5

7.3.561

Recommended Additional Maintenance Measures

Combined Cycle (CC)

No additional mainienance measures have to be considered,

Desalination Plant

No additional maintenance measures have to be considered.

Sea Water Intake

No additional maintenance measures have 10 be considered,

Balance of Plant (BoP)

No addiuonal maintenance measures have 1o be considered.

Maintenance Workshop

Recommendations Maintenance Workshop

In order to provide the necessary pre-conditions for adequate maintenance
exccution the enlargement of the work shop, the provision of tools,
machinery, lifting devices and HVAC is recommended.

Civil re-enforcement measures shall apply on the concrete top (roof) of the
Potable Water Storage Tank (PWST) to gain necessary space for extension
(see also Clauses 7.3.5 and 10.1.6).

The power supply requirements have to be considered and adopted
accordingly:.
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8. Power & Desalination Plant Operation

8.1 Review DCL'’s Standard Operation Procedures (SOPs)
8.1.1 Plant/ Unit
Referring to the overall plant / unit the below listed Standard Operation
Procedures (SOPs) named “SOP’ submitied under Folder 18
(see Annex 2-1) have been reviewad:
Document No. Title
Oweerall Piant Start-up
Overall Plant Shus-down
Unit Start-up Cheek List
Unit Warm Start-up Procedure
Unit Hot Start -up Procedure
SOP-DCL/SHUTDOWN/1 S8 Unit Shw-down Procedure
8.1.2 Combined Cycle
8.1.2.1 Gas Turbine (GT)
Referring to the GT the below listed Standard Operation Procedures (SOPs)
named "SOP ‘submitted under Foider 18 {see Annex 2-1) have been
reviewed:
Document No. Title
SCP-DCL/GT/O1 Standard Opcrating Procedure
SCP-DCL/GT Standard Operating Procedure Comp-
Washing
SOP-DCLFGCS/A01 Standard Operating Procedurs Fusl Gas
Compression
Standard Operating Procedure Lube &
Lifting Oil System
8.1.2.2 Steam Turbine (ST)
Referring to the ST the below listed Standard Operation Procedures (STPs)
named ‘SOP’ submitted under Folder 18§ (see Annex 2-1) have heen
reviewed:
No KKS Titie
SOP-DCL/STEAM-TURBINE/Z Standard Operation Procedure
SOP-DCL/DUMP-SYS/01 Standard QOperation Prucedure Dump
Condenser/Vacuum Systers
78E2A01/FICHT-81425848-v3 FICHTNER g1
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8.1.2.3 Heat Recovery Steam Generator (HRSG)

Referring to the HRSG the below listed Standard Operation Procedures
(SOPs1 named ‘SOP’ submitted under Folder 18 (see Annex 2-1) have been
reviewed;

Dacument No. Title
SOP-DCL/HRSG/O) Standacd Operaring Procedure
SOP-DCL/SUSS/01 Standard Operating Procedure Steam
Svstem
8.1.2.4 Generator

Referning to the gencrator the befow listed Standard Opceration Procedures
{SOPs)Y named ‘SOP’ submitted under Folder 1§ (see Anuex 2-1) have baen
reviewed:

Document No. Title
Standard Operating Procedure Main
Generator Syvstem
8.1.3 Desalination Plant

Referring to the Desalination the below listed Standard Operation
Procedures (SOPs) named ‘SOP *submitted under Folder 1§
(see Annex 2-1) have been reviewed:

Docuntent No. Title

SOP-DCL/Tine Fik-SYS/01 Standard Operating Procedure [ine
Filtration
Micro Giam Operoting Procedure

SOP-DCL/DESAL-SYS/T1 Standard Operation Procedure
Desalination

Remineralization Stars-up Check List

8.1.4 Sea Water Intake System

Referring to the Sea Water Intake Svstem the below listed Standard
Operation Procedures (SOPs) named -SOP ‘submited under Folder 1§ (see
Annex 2-1) have been reviewed:

Document No. Title

SOP-DCL/SCA-WATLER/19 Standard Operating Procedure
Sea Water Swari-up Check list

7€32A01/FICHT-81425648-v3 FICHTNER
Rev, 2




Technical Project Evaluation (TPE) Report DHA Cogen Ltd.

8.1.5 Balance of 2lant (BoP)

Referring 10 the BoP the below listed Standard Operation Procedures
{SOPs) named ‘SOP’ submitted under Folder 18 tsee Annex 2-1) have been
reviewed:

No KKS Title

SOP-DCL/INST-SYS/0! Standard Operzting Procedure
Instrument Air

SOP-DCL/DEMIN-SYS/18 Standard Operation Proc.
Demincralization

SOP-DCL/CCWS/02 Standard Operation Procadure CCW
Svstem

SOP-DCLAAUX-STEAM/OT Standard Operation Proc. Auxiliarv
Steain

SOP-DCL/Demin Water-SYS/01 Standard Operation Proc. Denan Svstem

Standard Operating Procedure 0.4 K\ Bus Bar from EDG
Standard Operation Procedure Auxiliary Botler and Auxiliary Steam System

8.2 Conclusions and Recommended Additional Operation
Measures

All above mentioned SOG documents reflect a state-of-the art content
enabling a skilted aperatian crew facilitated with the necessary personal
protection equipment to operate the entire plant without restrictions i
accordance with its intended use within the designed range.

Necessary operational correction measures ave described appropriate and
start-' shut down check-lists are provided to the required extend.

Assuming the compliance of the plant operation with this SOGs the integriny
of humans, environment and plant equipment is granted to the extend the
state-of-the-art, the general duty of care and the mandatory requirements ask
for.

1 so far no addirional operation measures have o be reconunended.

Howcver, one has to take into consideration the comunent above refer o the
present design, configuration, scitings and operation mode of the plant.

Any change in these conditions, in particular after applving rehabilitation
uperade measures to the plant require a customization of the SOG’s
concerned.

qﬂ
(%]
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9. Power & Desalination Plant Preservation

9.1 Present Conditions

9.11 Generai
Starting from May 2010 when the plant was forced down hy the 3 GT
compressor surge event on the entire plant long-term preservation measures
have been applied and are mamntaimed up 10 present.
Referring to the preservation concepts the bziow listed documents submitted
under Folder 20 {see Annex 2-1) have been reviewed:
Plant Preservation Plar/Procedures
Calendars (Zones 1-4) and status.
Preservation Report-July 2011 (actual: Aug 2011}
ST Preservation Report
Additionat Preservation Plan
The proper application of the preservation coneepts to the components and
facilities was cross-checked by visual on-site inspections and the review of
the related measurenient log sheets.

9.1.2 Combined Cycle (CC)

9.1.2.1 Gas Turbine (GT)
On the GT a dry preservation concept is realized using air blown by &

8 ; L .
Munters™ Dryer into the GT casing.
In general this is the most economic method our of the appropriate and
proven methods for long time preservation of already instalied turbines of
all kind.
However, the successful application of this method depends on the strict
compliance to the folowing conditons:
e A continuous air flow over the entire cross section of the turbine casting
has 1o be maintained
» Reclative humidity of air should not exceed 43 %
+ Sufficient air inlet flow (fle. 150 feet/min in a 10 inch round duct at
turbine inlet) has to be maintained

s IGV fully open to aliow max. airflow
¢ Daily control measurements of humidity and flow
At the time of on-site visual cross-checking, however, in particular the
essential continuous air flow over the entire cross section of the turbime
casting was not maintained.
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9.1.22

91.2.3

9.1.24

Thus air inlet and outlet have been connected to the same plenum. a short-
cut was created providing onlv a very insufficient air flow through the GT.

In order to avoid slagging (bending) the GT was hand-turned 120" ence a
week and put on turning gear once a mornth for several hours prior to the
opening of the GT.

Related to the opening the mirning activities have been stopped.

Resuming this turning activity after reassembling of the GT was intenstvely
discussed between DCL/SIEMENS/FICHTNER.

Steam Turbine (ST)

On the ST also a dry preservation concept is realized using air blown by a
locally purchased de-humiditier and additional heater  blower arrangement
into the ST casing (see Annex 15, Pictures 180-184).

Subsequently the generat remarks and conditions mentioned under Clause
9.1.2.1 apply without restrictions.

With closed SSS clutch tuming to avoid slagging was achieved with the GT
(see Clause 9.1.2.1).

In opposite to the GT the dry conservation concept is well maintained.

Heat Recovery Steam Generator (HRSG)

On the HRSG two different preservation concepts are realized using an
alkaline/oxygen scavenging wet preservation with Nitrogen (Na) capping on
the water-/steam sidc and dry air preservation maintained by the applicanion
of hydroscopic silica gel on the flue gas side.

The stack outlet is covered by a tar rag.

The concepts reflect the state-of-the-art and are well maintained.

However, the oxygen scavenger ‘Hydrazine’ (N2H;) used within the water-
/steam side is under suspicion causing cancer and is subsequently banned
from such a use in most of the countries all ever the world.

In addition the applied dosing concentration of 1000 ppm (mg/l) seems
extremely high. Proven dosing levels obtained prior to the ban was 300 ppm

{mg/1}).

Generator

On the generator a dry preservation concept as on the GT/ST is realized
using air blown by a Munters™ Drver into the generator casing (see
Annex 15, Pictures 185-186).
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9.1.3
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Also the 4 generater coolers watersides are zir-dried.
Tuming to avoid slagging was achieved with the GT (see Clause 9.1.2.7 1.

The concept reflects the state-of-the-art and 15 well maintained.

Desalination Plant

Within the desalination plani the {ollowing preservation concepts according
to the specific demands of the various components.’ facilities are realized:

* Desalination units are drained. dricd out and kepr under dry preservation
with hydroscopic stlica gel.

s Valves are covered by plasiic bags with hvdroscopic silica gel inside
continuously removing humidity to maintaii necessary dry air
conditions. The valves are stroked on a frequent base and greased
accordingly.

+ Instrumentation devices {switches, Actuators. control valves,
positioners, thermocouples, etc.) also are covered by plastic bags with
hydroscopic stlica gel inside continuously removing humidity to maintain
necessary dry air conditiens. The stainless steel (SS) instrument lines are
drained.

¢ Tanks/Condenser are flushed and kept under dry with hvdroscopic silica
gel.

Basically the concepts reflect the state-of-the-art.

As per the submuitted docuimentation the desalination units have been
flushed with low salinitv water prior to preservation. At the time of the site
nspection the desalination units have been found in a reasonably good state
of preservation. However ongoing work at the time of the site inspection
might suggest that a number of these preservation preparations have heen
perforined not necessarily from the dare of shutdown or within the time
shortly thereafter. Nevertheless appears the desalination plant to be in good
condition. [urther inspection is recommended in regard to the state of
conditions of the valves.

Please refer also to Annex 15, Pictures 188-193 of preheater inspection on’
unit 1l and Annex 15, Pictures 90-111 of the desalination vessel wt 11,

There have been a number of spotz showing salt crvstals with the
desalination vessels. It is unclear whether this salt is present due to
insufficient flushing after shutdown of the units or due {o airbome sih or
contamination by cquipment or manpower although it is more likelv due to
salty water remaining after flushing. It has been noticed thal attempts have
been made to reduce the humidity levels with the desalination vessels by
pans fitled with lime or silica gel or similar chemicals. These atempts are
one way of addressing the humidity problem at the plant site, but enly
useful if the vessels have been dried prior to the application and are kept
closed thereafter to prevent further ingress of humidity due the ambient air,
At the time of the site inspection the colar of the silica gel appeared to
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9.1.5
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indicate exhaustion ot the drying potential, but this might be due 10 the epen
desalination stages at that time.

Sea Water Intake

Refer to Clause 5.2.3.

Balance of Plant (BoP)

Within the BoP several preservation concepts according to the specific
demands of the vartous components/ facilities are realized:

» Valves are covered by plastic hags with hvdroscopic silica gel inside
continuously removing humidity 1¢ maintain necessary dry air
conditions. The valves are stroked on a frequent base and greased
accordingly.

¢ Piping is either under dry Nitrngen (Na) or dry air with hvdroscopic
silica gel preservation,

¢ Instrumentation devices (switches, Actuators, conirol valves.
positioners, thermocouples, etc.) also are covered by plastic bags with
hydroscopic silica gel inside continuously removing humidity to maintam
necessary dry air conditions. The stainless steel (SS) instrument lines are
drained.

+ Motors also are covered by plastic bags with hvdroscopic silica gel
inside suggested to remove humidity to maintain necessary dry air
conditions. The motors are rotated on a frequent base.

The installed space heaters, however, are switched off.

« Auxiliary boiler is dried out by air and sealed completely with siiica ge!
inside continuously removing humidity to maintain necessary dry air,

* Dump condenser condensing and cooling sidc arc both under forced div
air preservation.

» Demineralization System plastic ion exchanger vessels and filter vessels
are left under stand-by conditions and rinsed frequently with
demineralized warer. ,

¢ Tanks are emptied and kept under dry preservation

e Air compressors are under no preservation concept, but operated twice a
week.

¢ Fuel gas compressors are under a dry preservation concept filled with
Nitrogen (N2). Compressor shafi is rotated by hand 430" once a week.

¢ Closed Cooling Water Coolers arc under dry preservation on sea water
stde and wet preservation on the demin water side.

o Electrical Panels are sealed with hydroscopic silica ge! inside.

The concepts hasically reflect the state-of-the-art and are well maintained.
Exception is made for HP feed water pumnps (see Clause 9.2.4)

P
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9.2

9.2.1

9.2.1.1

9.2.1.2

0.2.2

9.2.3

Recommended Modifications/Additional Preservation Meastures

Combined Cycle (CC)

Gas Turbine (GT)

Although the dry air concept applied is undisputed. at least one of the
essential conditions for a successful application is not fulfilled {see Clause
9.1.2.1).

Since this air-in / air-out configuration is based on the recommendation of
the Original Equipment Manufacturer (OEM) of the GT (STEMENS).
DCL/FICHTNER approached SIEMENS immediately urging for mitigation.

A revised air connection sketch was submitted by SIEMENS, which was
reviewed and commented by DCL/FICHTNER and finally accepted and
applied.

This concept was considered to avoid the prior madequacies and was undey
close DCL surveillance.

Howecver, the records of the humidity readings inside the GT also after
modification showed improper high hiunmidity. The derailed records have
been submitted to STEMENS for further investigations.

Heat Recovery Steam Generator (HRSG)

The ‘Hydrazine’ (NoHj4) should either be replaced by carbohydrazide or
Vapor Phase Inhibitors (VCI) - whatever is available on-site under the most
economical conditions - or a dry preservation concept shall be applied.

If this is deemed not feasible for whatever reason, at least the ‘Hvdrazine’
{N-Hy) dosing concentration should be limited to 300 ppm (mg/L) (see
Clause §.1.2.3).

Desalination Plant

During the site inspection of the desalination units salt crystals have been
found in either unit.

Full flushing of the desalination vessels and subsequent drying is highly
recommended. Measures such as the observed atltempts to reduce the level
of humidity within the vessels are to be appreciated and should be
continued, if humidity measurements show their effectiveness. Alternatively
flushing with low humidity air or gases {e.g. nitrogen) might be considered.

Sea Water Intake

Refer to Clause 5.2.3.
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9.2.4 Balance of Plant (BoP)

In addition to application of plastic covers and silica ge! mstalled spuce
heaters should always be kept energized.

w
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10. Spare Parts

10.1  Status on-Site Available Spare Parts

10.1.1  General
The on-site available spare part inventory according to the submitted
document named ‘DHA Cogen Lid. Store Positions from Aug 07 - Aug 13
2011°, pages 1-113, dated August 16", 2011 (see Annex 2-1. Folder 14)
simply lists all available tools, spare parts, wear & tear parts. consurnables
and personal protection equipment.
Though a kind of coding/classification as well as an in-out balance and a
valuation of the inventory are provided. the inventory seems to be based
rather on random errection -/ commissioning left over's than on a planned
and scheduled spare part supply.

10.1.2  On-Site Spare Part Inventory Combined Cycle (CC)

10.1.2.1 Gas Turbine {(GT)
The on-site available spare parts {or the GT are listed under the
coding/classification 030001 within the spare part mventory list
representing a total value of 4,598.926.58 PKR.
Kind, type and amount of this parts show verv little significance to any kind
of plammng / scheduling but seems to be the result of the random excess
amoumt remaining from prior erection / commissioning’ maintenance
activities.
Specific tools for GT maintenance are available on -Site as listed below:
+ Standard Too! Set
¢ Toot Set for Initial Assembly and Inspection
+ Major Overhaul Toals (partial)
However, tools for minor overhauls, hot gas path inspection and parts for
major overhauls are not on-Site,
Consumables for hot gas path inspection and major overhauls are also
lacking on-Stte.

101.2.2 Steam Turbine (ST) / Generator
The only on-site available spare part for the ST is listed under the
coding/classification 030003 within the spare part invenlory list
representing a total value of 275,500.00 PKR.

7632A01/FICHT-8142648-v3 FICHTNER 10-
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Furthermore under coding / classification 0800086 Commissioning Spares
Consumables for the ST and under (80008 Special Maintenance Spare Parts
are listed.

The only on-site available spare pan for the generator is listed under the
coding/classification 030017 within the spare part inventory list
representing a total value of 0.01 PRR.

So, basically no spare part stock for the ST and the yenerator are available
on sife.

10.1.2.3 Heat Recovery Steam Generator (HRSG)

The on-site available spare parts for the HRSG are listed under the
coding/classification 030019 within the spare part inventory list
representing a total value 0 390,570.92 PKR.

Comparable to the situation on GT spare parts also kind. type and amount of
this parts show very little significance to any kiné of planning / scheduling
but seems to be the result of the random excess amount remaining from
prior erection / commissioning/ maintenance activities.

10.1.3  On-Site Inventory Spare Parts Desalination Plant

The on-site available spare parts for the desalination are listed under the
coding/classification 030002 within the spare part inventory list
representing a total value of 491,264 PKR.

However, comparable to the situation on the CC kind. type and amount of
this parts show very little significance to any kind of planning / scheduling
but seems to be the result of the random excess amount remaining from
prior erection / commissioning/ maintenance activities.

10.1.4  On-Site Inventory Spare Parts Seawater Intake

The vn-site available spare parts for the seawater intake are histed under the
coding/clarification 030004 within the spare parl inventory list representing
a total value of 828,136 PKR.

Also in this case type and amount of this parts show very little significance
to any kind of planning / scheduling but seems to be the result of the random
excess amount remaining from prior erection / commissioning/ mainienance
activities.

10.1.5  On-Site Inventory Spare Parts Balance of Plant (BoP) ‘

The on-site available spare parts [or the BoDl are listed under several
codings/classifications within the spare part inventory hist.

7632A01/FICHT-8142648-v3 FICHTNER 10-2
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10.1.6

With the exception of the fuel gas compressor spare part stock covering one
complete overhaul of one fuel gas compressor out of two no sufficien: spare
part availability is ziven.

On-Site Spare Part Storage Facility

The present spare part storage on-site is located besides the work shop on
the concrete top (roof) of the Potable Water Storage Tank (PWST).

The mspection of the on-site storage facilities for spare parts showed
msufficient ambient storage conditions.

The total available space for a sufficient spare part inveutory is ways to
small.

10.2 Findings and Recommendations

10.2.1

10.2.2

10.2.2.1

7632A01/FICHT-8142648-v3 FICHTNER 10-

Rev.2

Findings

e A state-of-the-art spare part management system is not developed
/implemented / in-force.

« The on-site spare part inventory is insufficient considering plant
operation on the maximum achievable level.

+ Storage facility space on-site is too small.

¢ Ambient storage conditions are insufficient.

e Though space for building extension or additional containers is available:
the max. static load of the concrete roof is reached.

Recommendations

Spare Part Management

It is recommended Lo develop and implement a state-of-the arl spare part

management system.

This spare part management system shall be computerized and integrated
with other systems.

Computerization will bring in all round improvement by siream lining the
process as well as reducing the total cost of stock holding. ordering and
stock-out costs.

The systematic approach to develop such a system is described in brief
below:

a) Identification of spare parts

b} Forecast of spare parts requirement

c) Inventory analyses

d) Formulation of selective control policies for various categories
¢} Development of inventory control systems
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f) Stocking pelicies for capital & insurance spares

g) Stocking policies for rotable spares or sub-assemblies
h) Replacement policies for spare parts

1) Spare part inspection

1) Indigenization of spares

k) Reconditioning of spare parts

1} Computer applications for spare parts management

Identification means the classifving and codifving all the spare parts in
order to maintain easv accounting and computerization in addition to easier

communication between concerned parties.
Comumonly used inventory analyses are:

(1) FSN Analysis (Classification based on frequency of issues use)
(2) ABC Analysis (Classification based on consumption)

(3) VED Analysis (Classification based on criticality)

(4) SDE Analysis {Classification based on the lead time)

(5) HML Analysis (Classification bascd on unit pricc)

F S N stands for Fast moving, Slow moving and Non moving items. This
form of classification identifies the items frequently 1ssued, less frequently
issued for use and the items which are not issued for longer period, sav. 2
years.

ABC

CLASS A: 10% of total spares contributing towards 70% of total
consumption value.

CLASS B: 20% of total spares which account for about 20% of total
consumption value,

CLASS C: 70% of total spares which account for only 10% of total
consumption value.

VDE stands for Vital Essential and Desirable items.

VITAL (V): A spare part will be termed vital, if on account of its non-
availability there will be very high loss due 1o production downtime andior a
very high cost will be involved if the part is procured on emergency basis.
In a process industry, most spare parts for the bottleneck machine or process
will be of vital nature. For example, bearings for a kiln in a cement plant
will be considered vital.

ESSENTIAL (E): A spare part will be considered essential if, due to its non-
availability, moderate loss is incurred. For example, bearings [or motors of
auxiiiary pumps will be classified as essential. _
DESIRABLE (D): A spare part will be desirable if the production loss 1s
not.

SDE stands for Scare, Difticult. Easily available 1tems.
Scarce (S): Items which are imported and those items which require more
than 6 months' lead time.

7632A01/FICHT-814284B8-v3 FICHTNER 10-4
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Ditficult (D}): Items which require more than a fortnight but less than 6
months' lead time.

Eastly available (E): Itcms which are easily available i.e., less than a
fortnights’ lead time.

HML stands for High, Low, Mediun cost of items.

High Cost (H): Item whosc unit value is very high, say, PKR.100, 000/- and
above.

Medium Cost (M): Item whose unit value is of medium vatue, e.g. less than

PKR.100, 600/-.
Low Cost (L): llem whose unit value is low, e.g. less than PKR 10.000/-.

This type of analysis helps in exercising control at the shop floor level

Some other Classificalions based on other characteristics may also be
considered.

A) Capital Spares

These are vital spares for critical equipment. The stock-out cost for such
spares is very high and the unit cost also is very high. The number of items
consumed during the life time of the equipment may be t or 2 or 3. Hence.
the decision has to be made as to the number of items to be stored.

B) Insurance Spares

An insurance item is a spare part that will be used to replace a failed
identical part in operaling equipment whose penalty cost for downtime is
very high. Hence, by definition, it is an msurance against such failures for
which the down time costs are very high. They do not become absoelete untl
the parcnt cquipment is retired from service no matter if they do not move
for many years.

C) Overhaunl Spares

Spare parts which must be replaced every time the equipment is dissembled
and re-assembled.

D) Wear and Tear Spares

Spare parts which have regular wear and tear in the course of operation of
the equipment and need to be replaced afier definite number of hours of
equipnient operation.




Technical Project Evaluation (TPE) Report DHA Cogen Ltc.

10.2.2.2

L) Consumable Spares
These are regularly used items such as fasteners. seals, bearings. ete.

To ensure smooth functionality of the impleniented spare parm management
system it 1s essential to develop a suitable inventory control by which
optimization of spare parts cost is achieved in a systematic way. As regards
the fast moving and slow moving itemis are concerned. the following
procedure can be foliowed taking into constderation vartous cost elements.

While managing the spare-parts inventory, bastcally there are four cost
elemenits to be considered:

. Cost of the spare part
. Cost of ordering

. Cost of storage

. Cost of stock-out.

R I

Also essential is a periodic review system. In general a purchase order has
to be placed when the stock level reaches the reorder level, e.g. a continuous
watch on the stock level is required.

There will be orders released almost datly as there is large number of items.
The possibility of combining more number of items in the same order for a
supplier is very much reduced. A pernodic review system aims at
eliminating such disadvantages. In this system, the stock level of all or a
aroup of items are reviewed periodically. The review period and the
replenishment level are fixed and order is placed while the stock level is less
than the replenishment level. Ordering quantity is equal to replenishment
level minus stock level.

Replenishment level = Safety stock + Consumption Rate x (Review period
+ Lead Time).

On-Site Spare Part Inventory

The necessary spare pare part availability just on demand for the entire plant
is one of the top priority items in order to ensure the maximum possible
plant availability.

Availability on demand, however, requires a sufficicnt sparc part inventory
considering OEM recommendations as well as the findings recovered from
the spare part management system as soon as it is implemented.

Censidering the matter of fact that the sparc part inventory basically has to
be built-up from scratch (refer to Clause 9.1), OEM recommendations shall
be followed so far.

Referring to the GT this means as a minimum requirement all wear parts
and all parts for the minor overhaul out of the GT V64 3 A nitial spare parts
package shall be available ou-Site.

7632A01/FICHT-8142648-v3 FICHTNER 10-6
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10.2.2.3

These spare parts are required for the performance of the scheduled minor
inspections or day-to- day maintenance according to the maintenance check
list and should be available in terms of availability comimiunents to ensure
disassembly and reassembiy of the GT in case of an unscheduled event.

Also the strategic spare parts package offered for the GT is recommended to
bc available on -Site.

This package is required to overcome unexpected failures or damages
during normal operation and during Minor- and Major-Inspeciions.

Program and spare parts used within the scheduled major overhaut and hot
gas path inspections as well as the related tools and consuniables might not
be available on-Site and shall be included in the related services contract for
the GT.

Spare Part Storage Facility on-Site

In order to provide sufficient ambient and adequate special storage
conditions the existing spare part storage facility has to be extended and
equipped with heating, ventilation and air condinoning (HVAQ).

Civil re-enforcement measures shall apply on the conercte top (roof) of the
Potable Water Storage Tank (PWST) to gain necessary space for extension.

TE32A0UFICHT-8142848-v3 FICHTNER 10-7
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11. Power & Desalination Plant Operation and
Maintenance Management

11.1  Staff Plan

Referring to the staff plan the below listed documents submitted under
Folder 27 (see Annex 2-1) have been reviewed:

Emplovees Experience Matrix
Staff Management Plan Updated Aug 26, 2011

Furthermore the job deseriptions submitted by DCL e-mail dated Oct 07,
2011, Plant Manager Mr. Seraj-ui-Hagq (see Annex 10.1-1), the Operations
staff waining pian and the organization chart both. made available on -Site
have been considered.

11.1.1 Current Situation

The current situation shows an insufficient staffing with just 64 out of 83
total staff required for plant operation available.

Within this staff shortfall maintenance departiment (-13) and operation
department (- 10) are effected most.

While the present staffing might be in a position to maintain the necessary
preservation activities during plant shut down, a reliable plant operation
cannot been considered.

The submitted job descriptions are suitable and comprehensive.

11.1.2 Review DCL's Staffing Proposal

The staffing proposal laid down under Clause A of the DCL Stafl
Management Plan is based on state-of-the art requirements for plants of the
given design and size without any restriction.

Staff recruiting procedure described is appropriate and the invitation of a
competitive remuneration package is essential to mininlize the expensive
fluctuation of trained staff.,

The proposed organization chart and the distribution of responsibilities
(chain of command) are capable to ensure a smooth and adequate course of

busmess.

7632A01/FICHT-8142648-v3 FICHTNER 11
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11.2  Staff Training

11.2.1 Current Situation

The Operation Staff Training Plan currently effective for the available plant
staff covers the present dav-to-day business of the nlant, however not the
demand of the plant under operation conditions in particular with view to
the necessary recriiting activities,

11.2.2  Review DCL's Training Proposal

The staff training praposal laid down under Clause B of the DCL Staff
Management Plan including the internship training program and the outside
training for speeialized jobs is suitable ta provide the necessary knowledge
and skills for plant operation.

Special attention has to be drawn to the provision of an extended training
(in-house and abroad) for the 1&C Engineer to be recruited/promoted from
the existing staff.

11.3 Findings and Recommendations
11.3.1  Findings

11.3.1.1 Findings Staff Plan

« the current staffing (64) is insufficient for reliable plant operation

e thc cxisting job descriptions cover the demand

« the proposed recruiting procedure. the organization chart and the
distribution of responsibilities are appropriate

11.3.1.2 Findings Staff Training

o the proposed staff training schedule is suitable to provide the necessary
knowledge and skills for plant operation
e in particular the training of the I&C engineer needs extended efforts

7632A01/FICHT-8142548-v3 FICHTNER
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11.3.2 Recommendations

11.3.2.1 Recommendations Staff Pian

« full implementation of the DCL proposal

11.3.2.2 Recommendations’ Training

e full implementation of the DCL proposal
* special, extensive lraining in-house and abroad referring to the plant
control svstem for the 1&C engincer

7632A01/FICHT-8142548-v3 FICHTNER
Rev. 2




Technical Project Evaluation (TPE) Report DHA Cogen Lid.

12. Power & Desalination Plant Performance Forecast

12,1 Combined Cycle (CC) Net Power Qutput

Referring to CC net power ourpwt forecast the below listed documeiis
submitted under Folder 22 (see Annex 2-1) have been acknowledged:

Daily Data Average Values 2008
Daily Data Average Values 2010

In order to provide the CC net power output forecast the grass power output
of the CC cyclc considering base load operation of the desalination plant
cavering a temperature range from 8°C - 40°C was caleulated using
Consultants ‘KAPRO’ program.

The Summary Curve considering

o Steam turbine (ST) gross output
= Gas turbine (GT) gross output
¢ Generator gross vutpul

1s attached as Annex 12.1-1.

The in-house demand of the power & desalination plant estimated to has to
be deducted from the generator gross output respectivel y.

12.2  Plant Availability

Referring to the plant availability forecast the below listed document
submitted under Folders 23 (see Annex 2-1) have been reviewed:

DCL Generation Statistics

In the time between April 2008 (COD) and March 2010 {last operation up 1o
date) due to several forced outages (see Clause 2.) the plant showed a poor

57 6

performance reaching just 14 - 33 % availability.

Taking into consideration the below listed assumptions the availability
forecast according to table 12.2-1 are calculated:

8.600 base operation hours . vear are defined as 100 Y4 availability

o The measures as identified in Annex 13.1-1, Priority 1 to 4 are
unplemented.

e The inspection and overhaul schedule according to Annex 14.1-1 are
applied.

» An additional 14 days (336 h) / ycar {8600 I1) unscheduled outage period
is considered.

¢ No shut down periods resulting out of fuel restrictions (f.e. fuel shortage.
fuel quality) are considered.

12-1
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» No shut down periods resulting out of sea water supply restrictions (f.e.
bad weather conditions like stom. fluoding) are considered.

» No shut down periods resulting out of consumabies shortage are
considered.

e No shut down periods resulting from grid disturbances are considered.

Table 12.2-1 Availahility Forecast

Scheduled ’
Outage/
year
Annex
14.1-1
Un-
scheduled (14d) | (1id) | (4d) | (4d) T4
Outage’ 336h | 336h . 336D ’ 326h  336h

vear , i i .
Avai- f | !
lahility/ 7028 h | 7.078h | 7328 h | 7928k T.O28 L 6.871h
vear [ g
Avai- ! | i ;
lability/ 922% 1 922% 85.2% L g229, i 92.29% ; 9.6 8,

h

(1ed)y b o29d | ogad) Codady . 3%d

Re- | (i44d) ; |
336h | 936h i 33h | 336h | 13925
| :

Year ] 2012 | 2013/19 [ 2014720 2015/21 | 2016/22_2017/23 201824,
Start | 336h |

tae T
‘aa
T

vear | i i

12.3 Combined Cycle Net Heat Rate

Referring to the CC net heat rate forecast the helow listed document
submitted under Folder 22 (see Annex 2-1) have been reviewed:

Heat Rates Weekly Reports 2008 to 2010
In order to provide the CC net heat forecast considering base load operation

of the combined cycle Consultants ‘ILAPRO" program was used again.
The Summary Curve considering 1s attached us Annex 12.3-1.

7832A01/FICHT-8142648-v3 FICHTNER
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13. Expenditures

13.1

Capital Expenditures

Referring to CAPEX the below listed documents submitted under Folder 23
(see Annex 2-1) have been reviewed:

CAPEX for Plant Improvement Work Priority List
Plant CAPEX Sheets

The estimated costs in the documents expressed i PKR seem rcasonable
according to the local conditions and Consultanis’ experience.

For conversion in USD the following rates have been applicd:
100 PKR =1, 00 Ewro=1,4 USD
The scope of work addressed in the documents is considered appropriate.

Some minor adjustments in the amounts and distribution have been
performed according to the Summary Table CAPEX (refer to Annex 13.1-

1).
Costs for the rehabilitation of the GT according to the RCA results are

included neither in the submitted DCL docuiments nor in Consultants’
Summary Annex [3.1-1.

While the total CAPEX in this Annex adds up to 17.294.000 USD. the total
CAPEX in the DCL document ‘CAPEX for Plant hnprovement Work
Priority List” adds up to just {5.183.000 USD (1.084.486.715 PKR).

This difference results mainly out of the following different approaches:

e DCL CAPEX for Plant Improvement Work Priority List® doesn’t contain
any CAPEX related to Plant Start up Work estimated to 760.000 USD &
(see Annex 13.1-1, Prionty 1) .

¢ In DCL CAPEX for Plant Improvement Work Priority List’ the spare
part demand considers just 2012 with a total amount of 276.000 USD
{19.700.000 PKR), while Annex 13.1-1, Priority 2 considers 1.170.000
USD.

The submitted DCL ‘Plant CAPEX Sheets’ adds up to 8.413.539 USD
(600,907,091 PKR), not considering however the measures

o« HRSG Byvpass 3.015.700 USD (215.407.000 PKR)
¢ Jinprovement Sea Water Intake 7,000,000 USD (500.000.000 PKR)

which are considered in the DCL ‘CAPEX for Plant Improvement Work
Priority List’ as well as in Annex 13.1-1.

7632A01/FICHT-8142548-v3 FICHTNER 13-
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In addition to DCL ‘CAPEX for Plant Improvement Work Priority List” and
Annex 13.1-1 the DCL ‘Plant CAPEX Sheets’, however, contains incraased
costs for repeated

¢ Tube replacement for Desal. H/Es
¢ Purchase of additional Test Equipment
¢ Purchase of non Sparkings and other tools

etc., which might be tenable but not unperative.

Summarized it has to be noted that the CAPEX estimations provided by
DCL and performed by Consultant match and adds up to 17,500,000 USD
(= 10 %) without the costs resulting from the implementations of the GT
RCA rehabilitation recommendaticns.

13.2 Operational Expenditures

Referring to OPEX the below listed document submitted by DCL e-mail
dated Oct 19, 2011 {see Annex 13.2-1) has been reviewed:

OPEX Budgets Spread Sheet AEI Format V1 covering the period from 2010
to 2015,

The estimated costs and the aliocation in the documents expressed in PKR
scem in general reasonable according to Consultants’ experience.

However, it has to be noted that the Spread Sheets

1.3 Working Capital Costs

1.4 Vehicle Budget

I Clause 2, Human Resources Costs
1 Clause 3, Administrative Costs

1 Clause 6, Plant Insurance

just have been accepted instead of verified. In this cases Consultant is forced
to relv on the DCL information.

v

w
g

r
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14. Long Time Service Agreement (LL.TSA)

14.1

14.2

Referring to the LTS A the below listed documents submitted under
Folders 12 (see Annex 2-1) have been reviewed:

LTMP offer Aug 24- Best Proposal (Folder ]2)

LTMP otfer for Maint on GT 800371 _Dec 7, 2010 (Folder 12)
LTMP offer Sept 3 (Folder 12)

LTMP Whole Package (Folder 12)

Power & Desalination Plant O&M without LTSA

The O&M of the plant without LTSA is possible and recommended for the
entire plant except the gas turbine (GT), provided the recommendations and
tindings of the DCL proposals / this report are reahized and apphied in
particular referring to Clause 10, *Spare Parts™ and Clause 1] *Operation &
Maintenance Management’.

The accordingly adopted DCL resources should be certainly in a position to
provide the necessary day-to-day O&M capabilities.

However, taking into consideration the Inspection and Overhaul Schedule
Annex 14.1-1 it might be appropriate to contract cither an OEM or a local
independent service provider on a Purchase Order basis for inspections
/overhauls,

For the gas turbine (GT) it is recommended to award a LTSA for the
execution of the inspections / overhauls according 10 Ammex 14.1-1.

Here neither the necessary DCL resources neither are available nor could be
provided on an ecenomical appropriate scenario.

Certainly also the executior of the GT inspections and overhauls could be
provided on a Purchase Order basis as well, which is. however. not
recommended.

A LTSA provides besides the sole execution of the works like a Purchase
Order among other things a certain risk sharing like warranties and
availability, frequent up-grade activities and a certain long time price
security.

Alternative LTSA Provider

While there are in general hundreds of none-OEM (alternative) LTSA
providers on the market offering a wide selection of services starting from
just repair services up to full scaled O&M contracts, none of this companies
awarded the requested min. of 5 LTSAs on a type V 64.3A GT. (see ToR,
Bullet 14 of the Consuitancy Contract).

T632A01/FICHT-£142648-v3 FICHTNER 141
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In absence of this contractual precondition alternative nonc-OEM providers
have been justified based on the following criteria:

« prior experience m SIEMENS GT {leet maintenance, preferably
mctuding the GT V 64.3A

« financial resources

+ staff resources

¢ ability of GT V 64.3A spare part (OEM and high quality non-QEM)
supply '

s organization structure

e repuration

Applying this screening the below listed providers can be taken into
consideration:

¢ Ansaldo Thomassen, The Netherlands
¢ Sulzer Turbo Services, Switzerland

¢ Wood Group, UK

» ESBI Energy Innovation, Ireland

o Vasavi Power Service Ltd., India

All these providers offer in general the full scope of GT service agreements,
starting with simple purchase orders for a certain service on 4 certain
component (f.e. GT minor overhaul etc.), followed by LTSAs for specific
components (f.e. GT) and ending up with Operation & Maintenance
Contracts for the entire plant.

However, regarding to LTSA service providers the following observations
have been provided by DCL:

s Ansaldo Thomassen will not be able to work on V 64.3A GT's unul Dec
2013 due to the existence of an agreement between Ansaldo and
SIEMENS.
v Sulzer Tutbo Services declined to work at DCL site in Pakistan due to
security reasons when contacted in carly 2011,
| « Wood Group declined to provide a proposal to DCL when contacted in
; 2009 without giving specific reasons.

When and whether other service providers are willing and able to work in
Pakistan certainly is based on an internal decision process and cannot be
predicted by FICHTNER.

TE32A01/FICHT-8142648-v3 FICHTNER 124-2
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15. Annexes

Annex 2-1 Folder List Documents submitted by DCL
Annex 4 SIEMENS RCA Report

Annex 3.1.1.4-1 HRSG Wall Thickness Measurement Results
Annex 6.2.2.3-1 Alfa Laval Inspection Report

Annex 10.1-1  DCL e-mail Job Descriptions

Annex 12.1-1  Summary Curvc Gross Power Qutput CC
Annex 12.3-1  Summary Curve Net Heat CC

Annex 13.1-1  Summary Table CAPEX

Annex 13.2-1  DCL e-mail OPEX

Annex 14.1-1  Inspection & Overhaul Schedule

Annex 15 Pictures
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|
SSGC

Sui Southern Gas Company Limited

11 September 2012

Mr. Peter J. Dailey

Chief Executive Officer
International Electric Power
603 Stanwix Street
Gateway Two, Suite 1825
Pittsburgh, PA 15222
USA.

LETTER OF COMFORT - FIRM GAS SUPPLY FOR DHA COGEN LIMITED (DCL)

This is with reference to our discussion on the captioned subject. We are pleased to confirm that
SSGC's Board has approved the continuation of gas supply to DHA Cogen Limited (DCL) until
2030. The Board has accordingly directed certain amendments in the GSA; which we will shortly

share with DCL.
With Kind Regards

Yours Sincerely,

Sregpes’ -

Yusuf J. Ansari
Company Secretary / SGM (MS)

HEAD OFFICE: SSGG House, Sir Shah Suleman Road, Guishan-g-ighal, PO. Box 17988, Karachi-75300, Pakistan. Tel: 99231582/ 93021741 Fay 92-21-99231702
PIPE LINE TERMINAL: University Road, Karachi-32, Telephone: 99243500



DHA Cogen Ltd

GAS SALE AGREEMENT
- BETWEEN
SUI SOUTHERN GAS COMPANY LIMITED

AND

DHA COGEN LIMITED
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——————— .+ .t —————— e e e

GAS SALE AGREEMENT

THIS GAS SALE AGREEMENT (this “Agreement”) is made at

this day of 2005 by and berween Sui Southern Gas
Company Limited, & public imited compeny incorporated voder the iws of Pakistan and
regiseered undet the Companies Ordinance, 1984, and having its registered office at SSGC
House, Sir Shah Sulemag Rosd Bl-14, Gulshan-c-Igbal, Karachi, 75300, Pakistan (hereinzfter
referred to s the (“Sefler”), and DHA Cogen Limited, a company incorporated under the
laws of Pakistan and registered under the Companies Ordinance, 1984, and having its
princpal place of business at D-35, Block 5, Clifton, Karachi, Pakiswn (hereinafter referred
to 25 the “Buyer”™).

Both the Seller and the Buyer are hereinsfier referred to individually as & "Parry” and

. collectively as the “Parties”.

WHEREAS, the Seller is the authofized and hcensed distributor of patusal gas in the

Provinces of Sindh and Baluchistmn; and

© WHEREAS, the Buyer plans to construct, own, opezete and maintain a combine power tad

desalination facility with the power plant of approximately 94.0 Megawatts and water
desatinaton plant of 3 MIGD cepacity in Defence Housing Authority, Karachi in the
Province of Sindh, Pakistan.

WHEREAS, the Seller is willing to supply Gas thongh = 14 kilometer pipeline from the 24
inch Dia high pressure Korengi Landhi main on Korogi Industcsl Area Road, Karachi up
to the Buyer's power and water desalination Plant in Phase VIIT of Defence Housing
Authority, Kanchi.

NOW, THEREFORE, in considerstion of the mutusl benefits to be derived and the
representation and warrsaties, conditions #0d promises herein contrined, and intending to
be legally bound bereby the Parties bereby agree as follows:

[ S




ARTICLEI

DEFINITIONS AND RULES OF INTERPRETATION

11~ Definitons
In this Agreement, ualess the coatext oﬁ:mrwist_: tequires:
“Agmément" means this mstrument (including the recimls, artickes and schedules

herero) as orginally executed or as from time to time supplemented, smended,
novated or replaced. .

“Annexure” mean those annexures which are attuched and form an integral/binding
part of this Agreement.

- “Annual Contract Quantity” or ACQ shall have the meaning set ont in Amicle 5

means the quantity of gas to be supplied by Seller to the Buyer durng 2 330 day
calendar yeur; and ‘

“Article” means an article in this Agreement (includiog pamgraphs w:thm that
article; & paragraph within the same artick unless otherwise specified).

“Atmogpheric Pressure” means an shaclute pressure of fourteen decimal point
sixty-five pouads (14.65) force per square inch.

“Aunthority” means the Oil and Gas Regulatory Auchonty established pursuant to
Section 3 of the OGRA Ordmmcc 2002.

“British Thermal Unit” or its sbbreviation “Bru” means the amount of heat
required to raise the tetnpetatute of one pound of pure water from fifry-nine degrees
Fshreaheit (59° F) to sixty degrees Fabrenheit (60" F} at a constnt pressure of
fourtcen and sixty fifth hundredths (14.65) psis;

“Business Day® means a day (other than Sunday or a public holiday) on which

banks in Karachi are open for business;

“Buyer” means DHA Cogen Limited, a company incorported under the laws of
Pakistan and registered under the Ordinance; 1984, a0d having its
prncipa! place of business at D-35, Block 5, Clifton, Karachi, Pakisn and its
permirted successors and asaigns.

“Buyer's Facilities” mesns all of the gas pipeline, valves aad fittings, approved by
the Seller prior to installarion and compatible with the Seller's Facilides, to be
inatalled by or on behalf of the Buyer and to be owned by the Buyer, which pipeline,
vilves and equipment are necessary w interconnect the Complex with the Seller’s
Facilities 2t Delivery Point and which are ideatified in Schedule 2,

vy




“Commiercial Delivery Petiod” means the period of time that begins on the
-- ] Commercial Opexations Date and ends on the Expiry Date. In case the Commercisl
- _Opemations Date does not occur within a petiod of sixty (60) Days of the
Commissioning Pedod Starc Date or the Revised Commissioning Period Stact Date,
whichever is later, the Commercial Delivery Period shall commence after the expiry

of the aforesaid period of sixty (60) Days;

“Commercial Opemations Date” means the date on which the Buyer confitms in
writing to the Seller that the Complex has been commissioned and is teady for
commerdis] nperations for the intended purpose and the Buyer has issued 2 notice 0
the Seller to that effect mn & timely manner;

“Commissioning Period” mesns the period of dme, if any, that begins on the
Commissioning Period Start Date and ends st 08:00 a.m. PST on the Commercial
Opemntions Datr;

MR ' “Complex” — A cogeneration plant for genemting electrical power of approximately

94.0 MW and producing apptoxmartely 3.0 MIGD of desalinared waer to be

constructed and owned by the Company at Phese-VIII, Defence Housing . uthorty,

Kaechi, Province of Sindh, inchding land, engineering and design docu :ents, all

. energy producing equipment and its auxiliary equipment, Gas handling facilities, @
' swicchyard and interconnection facilities;

“Commissioning Period Start Date™ means the date on which the Buyer declarcs
- thut the Complex is substantizlly complete and the Complex or any Gas consuming

. pat thereof is ready for resting and initia]l Gas deliveries hercunder may commence;

“Gas Secufity” means ao irrevocable, transferable, divisible and revolving stand-by

letter of credit or 2 continuing baok guarancer in fivor of the Seller having s term
- not less than 365 Days and containing sppropriate tencwal ot extension provisions
- m form atrached s Schedule 1; ’ ‘

“Consents™ means all such spprovals, comsents, suthorizations, notifications,

) concessions, acknowledpments, agreements, licenses, permits, decisions or similar
itens required to be obmined from any Public Sector Entity by the Buyer for the
coostruction of the Buyec's Facilities, of for the construction, financing, ownership,
opemtion, and maintenance of the Coraplex;

“Contract Petiod’ means the petiod of this Agreement 25 specified in Asricle 2;

“Contract Year® mesas each period of twelve (12) consecutive months beginning at

- 08:00 a.oa. PST on the Commercial Operations Date and each anniversary thereafter,
and cnding st 08.00 x.m. PST of each annivematy of the Commercisl Operartions

- Date;

“Disclosing Party” shall have the meaning set out in Article 17;

) " “Daily Coutract Quantity” means 17.5 MMSCF of Gas per Doyt
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“Day” means a period beginoing at 08:00) a.m. PST on a calendar day and ending ar
08:00 am. PST on the next succeeding calendar day and *Daily” shall be construed
accordingly, :

“Delivery Point” means the point where the flanges (or welds or other agreed
marks) downstream of the valves of the Scller’s Fadilities connect to the inlet of the
Buyer’s Pacilities at the Complex which is idenafied in Schedule 3;

“Disputc” means any dispute or diszgreement or difference srising undet, out of, in
connection with or afising out of this Agreement, inchading, without limitation, eay
dispute or difference concerning the existence, legality, validity or enforcesbility of
this Agreement oz any provision hereof or the delegations or performance of s Panty
or under any provision hereof; )

“Due Date” is defined in Article 9.3;

“Emergency” — A condition or situation that, in the reasonable opinion of either
Party, -does materially and adversely, or is likely materially and adversely to (i)
affect the ability of the Party to maintain safe, adequate and continuous
operations, or (i) present a physical threat to persons or property or the securiry,
integrity or reliability of the Buyer’s or Seller’s Facilities, or & major system
break-down;

“Expity Date” means the last day of the Teom;

“Firm Notice” shall have the meaning set out in Artcle 5;

“Flow Rate™ means the maximum rate of flow of G{Lv., which shall be 0.730

.MMSCF per hour;

“Force Majeuse Event” as defined in Article 15;

*Gas Poce” 13 defined in Article 8;

“Gas Quality Specification” means specifications provided in Article 7,

“Gag Securty Deposit” as defined in Asticle 8.2;

“Government” means the Government of the lslamic Rzpubh'c' of Pakistan;

“Gross Calorific Value” shall mean that gumber of Brtish Thermal Units
produced by the complete combustion at Atmospheric Pressuse of one (t) Stndard
Cubic Foot of Gas at sixty (50°F) degrees Fahrenheit with excess air at the same
tempersture and pressure as the Ges whean the products of combustion are cooled to

sixty (60°F} degrees Fahrenheit and when the witer formed by combustion is
condensed to the liquid state and when the products of combustion contsin the same -




toral mass of water vzpor as the Gas end zir before combugtion;

“Kibor” means the six month Karachi Inter Bank Offered Rate as published on the
Reuters page “KIBOR” 2t 11:30 PST by the Financia! Markets Associaton.

“Lapee of Consent” means any Conseat (a) ceasing to remain in full force and
effect, (b) not being issued or rencwed upon application having been timely made in
the Prescribed Form together with the Prescribed Fee, and diligently pursued, or (c)
being made subject, subsequent to irs grant, upon renewal or otherwise, to any terms
ot conditions that, in case of each or (1), (b) or (¢) above, materially and sdversely
zffects the Buyer’s ability to perform its obligations under this Agrecment despite the
Buyer's compliance in all respects with the procedursl and substantive requirements
vnder the Laws of Palistan related thereto;

“Laws of Pakistan” mesns the federal, provincial end local laws of Pakisten, and sl
ordess, rules, regulations, smtutory rules 8 orders, exccutive order, decrees, judicisl
decisions, notifications, or other similar directives issued by any Public Sector Entity
pursuant thereto, as griy of them may be amended from time to time;

“Loss® means sy loss, damage, liability, payment and obligation (excluding any
indirect or consequential Joss); dumage, Lisbility, paymeat or obligation;

“Maximum Dsu]y Quantity” or “MDQ" means the maximum qﬁanu't_v of pus to
be supplied by the Sefler ta the Buyer during a calendar day as set out in Article 5;

“MSCF or Mact” mesns one thousand (1,000) Standard Cubic Feet of Gas;

“Measuring Equipment” means one or more gas chromatographs, flow
computers, and other appurtenances necessary to accurately measurc the Gross
Calorific Vahe of Gas delivered and sold to the Buyer under this Agrecment;

“Meter Reading® as defined in Schedule 11;
“MMBtu™ mezns one million (1,000,000} Bry;

“MMSCFD or mmacfd® means one million (I,OO0,000) Standard Cubic Fect per
day; :

“Monthly TOP Qunnnty” or “TOP” means the gearanteed amount of gas m be
taken by Buyer during « calendar month or to be paid in licu thereof and shall have
the meaning set out in Article 6;

“Month™ shall mesn 2 period beginaing at 08:00 axn. PST on the first (1) day of a
calendar month and ending at 08:00 am. PST on the Hrst (1%) day of the next
calendzr month and “Monthly” shall be construed sccordingly;

“Monthly Invoiec® shall have the meaning as ascribed thereto in Arricle 9;
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- “Measuring Station” mezns 2 properly equipped smtion including the Metering

- System, instlled, maintsined and owned by the Seller, located adjacent to or on the
Site itmediately upstream of the Delivery Point for messuring the vohume and
controlling the pressure of Gas delivered to the Buyer hereunder;

“Metering System”™ means the otifice meter runs, straightening venes, valves,
gruges, pressure and tempetature records, and other appurtenances pecessary to
accuttely measure the volumetric quantities of Gas delivered and sold to the Buyer
under this Agreement, ll to be installed in the Measuring Station as described in
Schedule 5;

“No Flow Period” shall have the meaning ascribed thereto in Article 14.3;
*Notice of Intent to Terminate” is defined in Article 19.2;

LT “Natural Gas® means hydrocarhons or mixture of hydrocarbons rad other gases
which at sixty (60°F) degrees Fabrenheit and atmospheric pressure are in the gaseous
state (including gas from gas wells, gas produced with crude oil snd residue gas and
products resulting from the processing of gas) consisting primarly of methane,
together with any other substance produced with such hydrocarbons;

“Noticc” means a notice issued in accordance with Article 22.1;

Lo “Operating Procedures™ shall mean such procedure 4s developed o deal with all
- . operational interfaces between the Seller and the Buyer, including, but not limited
i - 1o, the method of day-to-day communication, identification snd contact of key
personnel, clearances and switching practices, . reporting, operations logs and

support;

“Pa.ny" means the Seﬂq the Buyer and “Purties” shall be construed to mesn the
same;

“Paldatan” means the Islamic Republic of Pakistan;

“Person” micans any person, finm, company, cotponition, socitty, government, smie
or agency of s state, or any assocution or pertnership (whether or oot having

- " scpante legal pemonslity) of two or more of the foregoing;

. “Prescribed Fee” means with respect o any Consent, the charge or fee, if any,
preacribed by the Laws of Paldstan; .

“Prescribed Form™ mesns with respect o any Consent, the form, if ray, (including
. all information and details) prescribed by the Laws of Pakistan for the applicetion for
- or renewnl of such Consent;

“Pressure Specifications” means the delivery pressure specificagons for Gas
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. delivered to the Buyer by the Seller at the Ddivcry Point a3 spedified in Article 7;

“Project” means the DHA Cogen Power and Desslination Plant in Phase VIII,
Defencc Housing Anthority, Karuchi;

“paiz” means pounds per square inch absolute;
“psig” means pounds per square inch gauge;
“PST" means Paldstan Sundard Time;

“Public Sector Entity” means the department, suthority, instrumentality, agency or
other relevant entity from which 2 Conseat is o be obtained from time to ome and
any authozity, body or other persop baving jurisdiction undex the Laws of Pakistan
with respect to the Buyer, the Seller, the Project or this Agreement, as the casc may
be; ' '

“Reasonable and Pradent Operator” means 3 person exetcising that degree of
skill, diligence, prudence and foresight which would reasonably and ordinandv be
expected from a skilled and expendenced operator engaged in the same type of
undertaking employing good oil and gas field/pipeline opemting practices (and not
incurring costs which would be 10 disproportionate to the benefit which would be
achieved by the incurring of such costs that o skilled operator acting reasonsbly and
ordinerly would be expected to incur them). Aoy reference o “acting as a
Reasonsble and Prudent Opemror™ means teking such steps as 2 Rezsonsble and
Prudent Operator would take under the same or similar circumsmnces or conditions;

“Revised Commissioning Period Start Date” shall have the mesning set out in
Artcle 4;

“Rupec” means the legal tender of the Islamie Republic of Pakistan;
“Rules” mean the Natural Gas Regulatory Authority (Licensing) Rules, 2002;

“Schedule” means 2 schedule attached and made part of this Agreement for all
purposes;
“Scheduled Commissioning Period Start Date” means the date advised to the

Seller by the Buyer pusuant to Asticle 4.2, 15 may be revised from time to time
pursurat to Article 4.3, for the commencement of Commissioning Petiod;

“Scheduled Ourage” means an interruption or reduction in the Gas o be supplied
by the Seller 258 set our in Article 14.2;

“Seller” means Sui Southern Gas Limited, a public limited company incorporated
under the laws of Pakistan and registered under the Companies Ordinasce, 1984,




wnd baving its registered office at SSGC House, Sir Shah Sulerman Road Bl-14,
Guishen-e-Iqbal, Karachi,- 75300, and its permitted successors and assigns;

“Seller's Faciliies” means that porton of the pipeline capacity and related
equipment and facilides of the Seller, as described in Schedule 4 and Messuring
Station, that are required to provide gas to the Complex from the Seller’s existng
Gay tranamission snd distribution network up to the Delivery Poing

“Seller's Representatives” means persons sppointed by the Seller w zct on its
behalf;
“Site” as further described in Schedule'§;

A “Specification Gas” means Gas delivered at the Delivery Point that conforms to
the Gas Quslicy Specificatinn s defined sbove and as has been set ont m this

Agreement; :

“Standard Cubic Foot “SCF™ or “ Scf " shall mean, when applied to the

Specificadon Guas that quantity of Specification Gas, which st tixty (60°F) degrees
Fahreuheit and Atmospheric Pressure and the Specification Gas being saturmted with
water vapor at the same temperature and pressure occupies one (1) cubic foot;

“Standards™ means the environmeatu! guidelines and occupstional health and safety
sad environments] standards applicable under the Taws of Pakistan;

“Ferm™ shall have the meaning ascribed thereto in Article 2;

“Termination Notce” means 2 written notice of temmination of this Agreement
issued by the Scller or the Buyer, 28 the case may be pursuant to Article 25.1(s);

~ “Winter Months” shail mean the months of Decetnber and Jaguasy;




1.2 Interpretation.
In this Agreement

®

®)
(©)

@
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the hendings arc for convenience only snd shall be igrored in
construing or interpreting this Agreement,

the mingular includes the phural aad vice verss;

refrenices to Articles, Annexutes, Recitals, and Schedules are, unless

the context otherwise requires, Articles, Annexures, Recitals and
Schedules to this Agreement.

‘unless otherwise provided herein, whenever a consent or approval is

seqquited by one Party from the other Party, such consent oz approval
shall pot be unressonably withheld or delayed; and

in catrying out its obligations and duties under this Agreement, each
Party shall have an implied obligetion of good faith.




ARTICLE NI
TERM OF AGREEMENT

2.1 Inital Textn. This Agreement shall come into full force on the date of its execution
and subject to Article 5.2 and any specific rights of tenminetion set out herein shall,
sfter the Commercisl Operations Date or 60 Days from the Commissianing Period
Stut Date or the Revised Comnissioning Period Start Date, as the case may be,
continue in force until the end of the thirticth Conmect Year or, such other penod 2s
may be agreed in writing by the Buyer and the Seller.

22  Exmasion of Term Following the end of the twenty cighth Contract Year, at the
request of either Party, ‘the Buyer and the Seller agree to enter into good fith
fAcgotiations for a renewal of this Agreement for any sdditional term oo the terms
and conditions mutually agreed to by the Parties. If the Parties fail to sgrec on the
terms and conditions on which this Agreement will be extended, this Agreement will
tenninate on the Expiry Date. Upon such termination Asticle 19 shall apply. Any
failure to sgree on the rerms and cooditions for the extension of this Agreement shall
not be » Dispute hereunder.
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ARTICLE ITI -
AGREEMENT FOR PURCHASE AND SUPPLY

. . Subject to the provisions of this Agreement, the Buyer shall
purchase from the Seller, and the Seller shall sell to the Buyer, all of the Complex’s

requirements for Gas, to the extent of the Marimum Daily Contract Quanary °
adjusted 25 expressiy set forth in Article 5.

13




ARTICLE IV
CONSTRUCTION SCHEDULE AND FACILITIES

4.1

4.2

43

44

45

4.6

47

y”

Construction Schedule. The Buyer undertakes no later thag ninetees (19) months
from the date of the notice putsuaat to Article 4.2, it shall complete the construction
of the Complex.

Notice of the Commirsioning Pesiod Stut Dite.  Within three (3) Months of the
tigning of this Agreement, the Buyer shall deliver construction schedule and notice
in writing of the Scheduled Commisioning Petiod Start Date, which shall not be
cardier than fifteen (15) months from the dste of signing of this Agreement.

i jasioni j The Scheduled Commissioning Period
Start Date may be delayed by either Party for a period not exceeding four {4) months
without penalty, provided that a notice of such delsy is given to the other Party at
least six {6) months prior to the then Scheduled Commissioning Period Start Date
provided however that the Commissioning Peried Start Dtz does not fall during the
Winter Months in which case 1: will be deemed to be first day of February of the

following year.

Consttuction_of the Scllec’s Facilitics, Upon receipt of notice of the Scheduled
Commissioning Period Start Date, the Sellar shall complete the design, construction

and installation of the Seller’s Facilities necessary to supply Gas to the Complex up
to the Delivery Paint on oz before the Scheduled Commissioning Period Start Date.
The Seller shall be responsible for connecting the Seller’s Facllities o Buyer's
Facilities at the Delivery Point

izsioni i jea. At Jeast sixty (60) Dsys prior to
the commissioning and testing of the Sellec’s Facilities, the Seller shall give the Buyer
notice of such commissioning and testing, and the Buyer and/or its representtive
shall heve the right to observe such commissioning and testing.

Commissioning Pexiod, Both Parties agree that there shall be a sixty (60) day petiod .

for the commissioning and testing of the Complex, staring from the Scheduled
Commiesioning Period Start Date or the Revised Cominissioning Petiod Start Date,

a3 the case may be.
Compliance _with lusructions, Esch Party shall abide by, and cawse io

representuatives to abide by, the reasonsble instructions of the other Party when
cbserving the commissioning and testing of the other Party's facilities.

12




Anicle V
~ SUPPLY AND PURCHASE OF GAS

5.1

52

53

54

Supply of Gas, From and after the Scheduled Commissioning Period Start Date and
untl the Expiry Date, the Seller shall have svnilable and deliver at the Delivery Point
the Maximum Duly Quantity in accordance with the ems and subject to the
condition set out in this Agreement Further, the Seller shall use ceasonable efforts
available to it under the circumstences to deliver at the Delivery Point the quaatity of
Gas in excess of the Daily Contract Quentity if requested by the Buyer.

The quantities of Specification Gas 10 be supplied by the Seller to the Bﬁyu during
the Term of this Agreement shall be as follows:

The Masimum Daily Quantity or MDQ shall be 17.5 MMCFD;
- The Anoul Coptmct Quantity or ACQ shall be 5775 MMCF; and
The Monthly Take ot Pny Quantity or TOP shall be 394 MMCF.

The Maximum Daily Qumuty of 17.5 MMCFD will remain constant up to the year
2015 and after 2015; Gas will be supplied for the remaining pedod of the Inidal
Term, subject to availability of Gas supplies in cthe Seller’s overall netwotk as solely
determined by the Seller.

Qmmmgmgﬁmgd_mky_mg The Buyer will provide the Seller with ¢ Firm
Notice at least thirty (30) Days prior to the Commissioning Period Start Date that 2
Gas consuming pert of the Complex it ready for testing. On each Day during the
Commissioning Period, the Seller shafl use all reasonable efforts to deliver to the
Buyer at the Delivery Point the quantity of Gas requested by the Buyet in accordance
with the Openating Proceduses, provided, however, the Buyer shall exercise its best
efforts to receive md purchase Gas tendered for delivery at the Delivery Point

Supply dusng Emergency. Notwithstnding the provisions of this Article 5 to the
contrary, in the event of, and during, sn Emergency, acithet the Seller nor the Buyer

shall be obligated under this Agreement to respectively deliver ot receive Gas;
povided, however, that the existence of an Emergency shall not, unless such
Emergency is also 1 Force Majeure Event, relieve either Party of any lisbility it may -
have to the other Party under this Agreement and that are artgbutable to such
cergency or the failure 1o deliver or receive Gas pursuant to the terms of this’
Agreement.




5.5  ¥olums Adjustment The quantitics specified in this Article are based on the Gas
heving a minimum BTU content of 920 BTUs per Standard Cubic Foot. If the BTU
content of the Gas delivered to Buyer is less than 920 BTUs per Standard Cubic
Foot, the Seller undertakes that the Daily Contmct Qusatity shall be sdjusted to
offsct the difference between the actual BTU content of the Gas delivered and the
minimum BTU content of 920 BTU pet Standard Cubic Foot However, in case the
Btu content of the Gas being delivered by the Seller to the Buyer is less than 900
BTUs per Standard Cubic Foot, the Buyer zeserves the right to reject the delivery of
such Gas. ‘




ARTICLE V]
TAKE OR PAY

6.1

6.2

6.3

During the Commercial Delivery Period the Buyez shall purchase each Month the
Monthiy Take arPay Quantity. If the Buyer has consumed in any Month during the
Commercial Delivery Period, such quantity of Gas which is less than the Monthly
Take ot Pay Quantity of Gas {“Actusl Consumption™), the Buyer shall pay for the
Monthly Take or Pay Quantity. .

The Buyer shall be entitled to consume the difference of Monthly Take or Pay
Quantity of Gas wnd Actual Consumption, as defined in Arvcle 6.1 abeve
(“Differential Qusntity”™) during the six (§) months period immediately following
the Month in which the Differential Quantity exists and if the Differential Quentiry
is consumed duting the said six (§) months period over and above the Monthly
Take or Pay Quuntity of Gas, the Buper shall not Be liable to pay aguin for the
Differential Quantity.

Provided however that in case of (i) No Flow Pesiod (6) Every sixth year Scheduled
Oumge Petiod a5 provided under Article 14.4 (i) Emergency and (iv) Force
Majeure Event, the Monthly Take or Pay Quantity shall be adjusted pro rats oo a
Day fot Day basis.
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ARTICLE VII
QUALITY AND DELIVERY PRESSURE

71 The Gas supplied at the Delivery Point ahall have a minimum Gross Calogific Value
of 920 Btu per Smndard Cubic Foot

7.2 The pressurt of Gas supplied at the Delivery Point will not be leas than 45 psig st
the Complex. However, should the pressure in the main supply ting decrease on its
own account 0o penalty will be imposed on either Pasty.

7.3 The Scller shall insuli pressure control/relief devices to prevent the Gas supply
pressure exceeding 120 Psig (or as may be otherwise agreed between the Buyer and
the Seller) in the event of sudden closure of the valves within the Buyer’s Facility.
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ARTICLE Vil
GAS PRICE

81  GasPricc

® Subject to Article 8.1(c) and the other terms and conditions of this
Agreement, the Buyet shall pay to the Seller the Gas Prce notified by OGRA
under the OGRA Ordinance 2002 as it relates to the Buyer’s (*Gas Price™)
is and based on the Daily Contract Quantity of Gas available to the Buyer
and for Gus actually delivered to, and received by, the Buyer at the Delivery
Point.

(®)  The Buyer shall be considered sn independent power producer for the
purpose of identifying the applicable Gas Price for this Agreement.

(€  The Buyer shall also pay to the Selles the rent of meter at the rates prescribed
by the Authority from time to time from the date when such meter is
installed up to the date that such meter is removed provided that in case the
quantity of Gas is increased and such 1n increase necessitutes replacement of
the meter by » meter of larger size, the Buyer shall pay for the rent at the
rates prescribed by the Authority. :

(@  The amount 1o be paid by the Buyer fot all Gas delivered o the Delivery
Point under this Agreement shall be based upon the Monthly Invoice.

() Al payments to be made by the Buyer to the Seller shall be inclusive of taxes,
levies, chatges, and duties of whasoever nature.

8.2  Gus Security Deposit.

{a) ‘on or before the Commercial Operstions Date the Buyer shall provide fo
the Seller s Gas Secusity Deposit in the form of & contioning bank guarantee
equivalent to nincty (90) Days of MDQ. The Seller shall be entitled to druw
on the Gas Security Depotit 4t any ome if any amount becomes duc sod
payable by the Buyet to the Seller under this Agreement and remains unpaid
for five (5) Business Days following the due date for such amount The
Buyer shall maintsin the Gas Security Deponit continuoualy during the Term
and shall replenish thé Gas Security Deposit to the full required amount, as
the case may be, within fiftcen (15) Days following any draw thereon by the
SeFer. All costs or charges in connection with any draw on the Gas Securty
Deposit shall be from the account of the Buyer. If 2 replacement Gas
Security Deposit is not provided to the Seller at least ten (10) Business Days
priot to the Expiry of the existing Gas Security Deposit the Seller shall be
entitled to encash the Gas Security in full The Seller will retum the Gas
Security Deposit to the Buyer within ninety (30) Days after expimtion or
terminstion of this Agteement. The bank guarzntee shall be substantially in
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the form sttached a5 Schedule L

Subsequent to the execution of this Agreement, in case the Gas Price or the,
rent of metet is increased or decreased, or any spplicable tax or charge is
mereased, decreased ot sevoked or any new mx or charges is imposed on the
sale of Gus, the Gas Security Deposit shall be accordingly adjusted within
fifteen (15) Days following such change.

s Pieli

®)

(©)

@

G

®

The Gas pipeline for the Complex, as desaibed in Schedule 4 to thus
Agreement, shall be consttucted by the Seller. The cost of this pipeline,
however, shall be home by the Buyer and the maximum cost of this pipeline
has been agreed st Rs. 137,590,000 (Rupees one hundred and thirty seven
million, five bundred and ninety thousand only) between the Seller and the
Buyer. : :

Out of the maximum cost meationed in Article 8.3(a) sbove, the Buyer
agrees to psy z sum of Rs. 60,000,000 (Rupees sixty million only) upfront
(“First Insmallment”).

The remaining cost of Ra. 77,590,000 (Rupees scventy seven million, five
buandted and ninety thousand only) shall be paid hy the Buyer in forry cighe
equal monthly instllments (each = “Monthly Installment”). The first
Montbly Inswllment shall be paid on the Day the second Monthly Invoice of
the firmt Contmct Year becomes due.

Monthly insmlmenss paysble under Article 8.3(c) shall be paid by the Buyer
along with mark-up to cover the financing cost of the Scller. For this
putpose, the matk-up tate o be used chall be the average effective cost of
borrowing of the Sellcr.

In case the Seller is unable to complete the construction of the pipeline till
the expiry of 30 Dayz from the Scheduled Comrmissioning Period Start Dare
or the Revised Commissioning Period Start Date, as the case may be, the
Seller shall reimburse to the Buyer the cost of diesel consumed by the
Complex duting the Commissioning Period.

This Agreement shall become effcctive upon signing; provided that the
Buyer has deposited the First Installment within 30 Days from the date of

signing this Agreemeat
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ARTICLE IX
BILLING AND PAYMENT

91

9.3

9.4

9.5

9.6

/

\*-»'

lv,-

. The Seller’s invoices for the supply of Gas hereunder shall be
furnished to the Buyer on 2 Menthly basis (the “Monthly Invoice™).

Dglivery of Bills. All Monthly Invoices duly sent by the Seller in secordance with the
notice provision hereof shall be considered prima facic evidence of delivery of
Monthly Invaices to the Buyer by the Seller.

Posting gnd Payment, All Monthly Invoices peraining to Gas consumption, may be
sent &t any time on or after the fifth (5%) Day of the following applicable Month of
Gas delivery and shall be paysble within fiftzen (15) Duays. of receipt of the Monthly
Invaice by the Buyer of the spplicable invoices (the “Due Date™).

Method of Payment, Payment shall be made to the Seller in Rupees on or before the
Due Date either by cheque or wire transfer, bank draft or pay order m immediately
available fupds in fevor of the Seller. Payment will not be considered to bave been
made unless and untl proceeds are in fact received in the designated account of the
Seller.

Lax Payment Disputed Amounts. If payment of the amount shown in the Monthly
Invoice rendered by the Seller is not made by Buyer an the Due Date, any such hte
payments ahall bear pensl charges at & mte equal to 1.5 percent per Month or & part
thereof for the firat twelve (12) Months in which such smount zemains unpaid, and
thereafier 2t ¢ mte equal 10 2 percent per Month or part thereof for the pesiod
exceeding the first (welve (12) Months, In the event thar the Buyer disputes any part
of any Monthly Iovoice, then the Buyer shall deliver written notice to the Seller
setting forth dewmils of the dispute. Apy disputed payment thar is agreed or
determined through the dispute resolution procedure provided i this Agreement to
be owing to shall be paid or, if not paid within five (5) Business Days of such
agreement or determination, withdrewn from the Gas Secutity Deposit along with
penal charges thereon at & rate equal to 1.5 percent per Month or a past thereof for
the first twelve (12) Mopths in which such amount remains unpaid, and thereafter at
» mte equal 1 2 percent per Month or part thereof for the period exceeding the first
twelve (12) Months and shall be computed from the Duc Date of the original invoice
until paid by the Buyer or deducted by the Seller from the Gas Security Deposit

Suspeosion of Deliveries. MNorwithsmading the late payment surcherge znd Gas
Security Deposit or any othet provitions in this Agreement, if the Buyer fails to
make payment after five (5) Days from the Due Date of any bill, which is nor tmely
disputed in sccordance with Article 9.5, the Seller shall be entitled to supend
deliveries of Gas by giving five business (5) Days written notice to the Buyer. Upen
payment of the full outstanding smouars by the Buyer the Gas supply shall be

resumed.
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9.7

98

(©

@

Estineted Billing, In case ¢ meter cznnot be read due to aoy reason, the Seller shall
subreit provisional invoices based on the zvailable information pursuant to Article
5.5. The Seller shall adjust provisional invoices based on estimated consumption
against scua) meter rexding obmined subsequently, but in to cvent later than the
next scheduled Monthly invoicing, and invoice or give credit to the Buyer of the
difference, if any. The Buyet shall pay such invoices not later than the Due Date and
thie Seller shall adjust any refund if there-is any refund sgainst future charges for Gas

supplied .

Billing Exors, After the invoices have been fumished and or paid, if the Seller or
the Buyer discovers any error, omissions, or discrepancies in any such invoices due
™ 107 resson whatsoever, the Seller or the Buyer shall brng such discrepandies to
the notice of the other and the Pardies shall agree to adjust the iovoices accordingly.
Any misteke in the Monthly invoice or meter reading shall not entile the Buyer o
withhold payment of the Monthly Invoice by the Due Date to the extent of

‘undisputed amounts. The Buyer shall not make any arbitrary deduction from the

Monthly Invoice unless the dispuce is serded.
Compensation.
In case the Gas delivered by the Seller is lesser thap the quendty of Gas ordeted by

the Boyer (“Short Supply’), the Seller shall compensste the Buyer for such Short
Supply in an amount equal 1o the differential in the Gus Price and the dissel price

' existing on the date of calculation for the Short Supply quantity of Gas.

The compensation shall not be payable (1) for the first 458 Equivalent Houm of the
Short Supply during any Contract Year (i} if KESC has not imposed any Lquidated
damuges or other charges upon Buyert for the-short supply of gas.

T

Far the purpose of Article 9.9 (b), the Equivalent Hours in the perind of Short
Supply shall be the summation of the product of A) the ime in howrs during whick
such Short Supply existed and B) the Weighting Factor applicable for the Month of
Short Suppy.

The Weighting Factots for the putpose of Asticle 9.9 () above shall be:

Months Weighting Factor
January 0.25
Februaty 0.25
March 0.50
Apdl 1.50
May 2.00
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9.11

June 2.00
July 1.50
Auvgust . 1.25
Septembet 0.75
October 1.50
November 0.25
December 025

The differentis] under Article 9.9(a) shall be determined on the basis of the diesel
price recommended by the Director Generl (Oil) (or any successor competent
authority) for supply of diesel to KESC.

Provided however that i case of (i) No Flow Period (i) Every sixth yeaz Scheduled

.Outage Petiod 2s provided under Article 14.4 (iii) Emergency aad (iv) Force qum

Bvent, the Compensation payable under Article 9.9 shall not 2pply.

Compensation Limit The Buyers rght for Compensation under Article 9.9 is
limited to 60 Days of compensation in each Contract Year. In case the agpregate
Short Supply in any Contract Year exceeds this limit the Seller shall reimburse the
cost of diesel sctually consumed by the Buyer on mounthly basis for the hours of
Short Supply.

Offict. The compenstion in sccordance with Articles 9.9 and 9.10 above shall be
offset by the Seller aguinst the Monthly Iovoice for the Moath following the month
during which the Short Supply ocours. )
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ARTICLE X
DUTIES AND TAXES

¢
[

10.1  ADl &xes, charges, fees, octroi and any other surcharge, duty or penalties relating
thereto levied in respect of the Gas now or in future shall be paid by the Seller if
such levies are imposed oo the Gas before the Delivery Peint 2ad from the Delivery
Potat by the Buyer. '

102 Paymenws to the Seller may be subject to such withholding tax &5 may be applicable
: in accordance with the law.

.- 10.3  Bxcise duty, sales tax and any similar tax, levy or duty levied now ot in the funure on
Gas sales of whatever desciption, which the Seller is obliged by spplicable hw 10
" collect from the Buyer, levied now or in the future, shall be determined, invoiced and
i semitted by the Sciler on behalf of the Buyer, n Rupees, to the concerned
- govemnment sgency in accordance with the prevailing krws and/or rules.
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ARTICLE X1
GAS MEASUREMENT AND RECORDING

11.1.-

112

11.3

Measuding Stion.

{t)  To determine the quantities, quality and pressute of Gas delivered v:nder this
Agrecment, the Seller shall, at its expense, procure and install 2 propesty
tested and operational Measuring Station on or before the beginning of the
Scheduled Commissioning Period Start Dute. The gas delivered by the Seller
to the Buyer will be mreasured sccording to the. standard methods prevalent
in the industry.

)  The Measuring Stion shall be located immediately upstream of the Delivery
Point. The Meteting System contained in the Meesuring Swmton shall be
capable of recording the quantity of Gas delivered on & daily baeis. The
Meteting System shall opetate ot an accuracy of measurement of plos or
minus (+/-) onc percent. No meter shall be connected o or disconnected (at
the Messuring Station) from the Gas pipeline except by the authorized
personuel of the Seller. The Metering System shall be inspecred peniodically
by the Seller. -

Meter Readings. Metes readings for normal billing purposes (whether recorded from
visual readings st the Measuring Stztion, telemeter, or computed from measurement
chats and records) shall be recorded st the end of each Month. Gas quantities sold
hereunder shall be determined from such readings or records in sccordance with the
provisions of this Article 11. Should any Dispute atise between the Parties s to
quantities of Gas delivered hereunder, the Parties shall in good faith reconcile their
differences in accordance with the mechanism set forth in this Ardcle 11.

Measuremnent, The unit of volumernic measurement for Gas delivered shall be SCF;
however the Monthly Invoice shall be prepared on BTU basis. Whether determined
by the flow meters, manually, or by other means, the unit of volumetric
measurement shall he a cubic foot of Gas and the term *cubic foot of Gas™ shall
meas a cubic foot of Gus at an absolute pressure of 14.65 pounds per squace inch
and o tempersture of 60 degrees Fahrenheit, without adjustment of water vapor
¢ontent, but correction factors for pressure, temperature, specific gravity, deviations
from Boyle's Law and Charles' Law, expunsion and Reynolds’s number, manometet,
Oxdfice Thermal Expansion, and Gauge Location Factors specified in the relevant
American Gas Associstion report, 1hall be spplied. The vshie of amnosphedc
pressure for calculating the pressure factor ahall be 14.65 pounds per square inch and
value of acceleration due to gravity shall be 32.174 feer per sccond. The Gas

* delivered hereunder shall be measured in accordance with the methods in use in the

industry geperally and tecommended by the Gas Messurement Committee of the
Gas Department of the American Gas Assodation, or other mternationally
recognized smadard as the Parties may agree, applied in a pmacticsl maaner or in
accordance with the Laws of Pakistan.
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114 Accungy of Equipment, The accumcy of the Measuring Station shall be verificd
- when requested by either Party, but not more often then gquarterly end not less often
- than sonually. In case of sny doubt regarding the accumcy of the Measuring

’ Equipment all such tests conducted to determine the accumacy of the equipmene shall
be made at the Buyer’s expense.

0] by less than one percent, the previous reading thereof shall be considesed
correct, but such meter shall be calibmted at once to read correctly;

{b) by mare than one percent, the registration of such meter shall be corrected at
the mte of such inaccumcy for aay perod which is definitely known or
rgrecd upon, friling which for a period extending back one-half of the tme
elapsed from the date of the last calibrution and then s comesponding
sdjustment shall be made with respect to any payment made hereunder
during sach period. Following any test, Measuring Station equipment found
ipaccurare shall be immediately corrected by the Seller or the Seller’s
representative to a condition of accumcy.

11.5  Alematr Measurement Dctermuination. I, for any reason, the Mexsuring Smtion is
(D) out of adjustment, (@) cut of service, or (i) out of repair and the tonl calculsted
houdy Flow Rate tirough each meter run is found 10 be in ezror by an amount of
the magpitude described in Article 11.4, the toml quantity of Gas delivered shall be
re-determined in accordance with the first of the following methods which is
feasible: :

() by using the registration of any mutally agreesble check meteting facilicy, if
" installed and sccurately registering (subject to testing as described herein);

{v)  where parallel multiple meter suns exist, by calculation using the registration
ofsuchpnnﬂdmetamm;pmﬂd;d.hmthanhqmmusminggu
from upstream and downstream headers in common with the faulty metering
equipment, are not comtrolled by separate regulators, zod sccurately
registening,

© by correcting the error by re-reading of the official charges, or by straight
forwerd applicstion of a correction factor to the quandties recorded for the
petiod (if the net percentage of etror is ascertuinable by calibration, tests or
mathematical calculations); ot ’ :

(6 By cstimating the qusatity, based upon deliveries made during period of
similar conditions when the meter was registeting accurately.

116 Equipment Testing. Fot teating the sccuracy of measuring s0d testing equipment as

provided under this Article 15 either Party may give reasonable notice, but in oo

cvent less thaa seven (T) days Business Days notice, to the ather Party of tests 3o

. that each Party may conveniently, at its own expease, hsve its representative present
- . at such tests. '

e
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11.7.  Inspecrion. The Seller shall after having been given proper notice of the inspection
by the Buyer, 2t any tme durog business bours, sllows the Buyer to inspect the
Measuring Smetion. Any reading, calibrtion, or adjustment of any such equipment
snd the changing of charrs shali be done only by a responaible tepresentstive of the
Seller.

11.8  Buyer's Check Meters. The Buyer may instll, maintzin and operate, at its sole cost
and expense, check measuring equipment; pravided, however, that such equipment
shall be insteiled in & manner that will not interfere with the operaton of the
Measuring Station and that such check measuring equipment shall be on Buyer's
property; provided, further, that the Buyer's check messuring equiptoent shall not be
used for billing putposes hercunder except as expressly provided in Article 11.5.
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ARTICLE XII
_RISK OF LOSS, TITLE

121 Risk of Loss and Tide The Scller shall be responsible for all of the Seller’s Facilities
upstream of the Delivery Point The Buyer shall be responsible for all of Buyer's
Facilities downatream of the Delivery Point Unless the Partics agree otherwise io
writing tisk of loss and tide to all Gas delivered to the Buyer pursuant to the peems
and conditions of this Agrecment shall pess from the Seller to the Buyer st the
Delivery Point. ' :

122  The gus meter, regolatot, service pipe, valves and other fittings forming part of Meter
Stution or meter point shall be insmiled and kept in repair by the Seller. The Buyez
shall be responsible for the safety and protection of the meter smion and all
inswilations / cquiptments described hereinbefore and shall be liable for any damage
cavsed “thereto by fire or other sccidents or due o carelessness of any ome
whomsoever, not in the Scller’s employment. The Buyer shall be responsible for
kecping Meter Swmtion casily sccessible and free from all soms  of
encroachments/obstructions in all westher conditions.
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ARTICLE X110
RERESENTATIONS, WARRANTIES AND INDEMNITIES

131

®

®)

By the Seller

The Seller hereby represents and warrsnts thae

@

)

).

the Seller warrants title to all Gas deliveted undes this Agreement and that
such Gas is and will be free from all liens and sdverse claims of any and
every kind at the delivery point The Seller will indemnify and hold harmless
the Buyer from and against uny damsges ot losses of whatever nature adaing
out of any Len or adverse chim of any kind before or on delivery of or
relating to title to the Gas delivered by the Sellet to the Buyer under this

Agreement.

the Seller warrants that it has the right to sell the Gas 1o the Buyer to be
delivered bereunder.

the Seller represents that it has obtained and covenanm that will maintin
throughout the texm bereof of all snd agy necessary governmenl, statutory
and third party license, conseat or approval, which it requires to enter iato
and perform its obligations hereunder.

The Seller hereby covenants as follows:

@

@

(i)

The Seller shall (A) st all times msintain its corpomte existence in compliance
with the Laws of Pakistar, (B) at sll tirries, so fat s it is matenial to the Buyer |
hereunder, comply with all Laws of Pakistan applicable to the Sclier, (O)
procute, and (D) give sl required notice and allow all tequired inspections
uridez all approvals, permits, decisions and similar iterny obtained, or applicd
for, by the Seller in connection with the Seller’s Facilities and the Messuring
Station a5 may be applicable;

The Scller shall render reasonable assistance to the Buyer at Buyer’s request
to enable the Buyer to obtin and wmsinwmin all spprovals, consents,
suthorizations, grants or certificates of registration, notifications, licenses,
concessions, acknowledgments, agreements, rights-of-way, permits decisions
and similer items that are required by the Buyer to perform its obligations
under this Agreement;

The Seller shall develop, design, construct, completz, operate and raintwin
{cither by itself or through the usc of expetienced third-panty, reputable and
recognized contractors) the Seller’s Facilities and any and all sdditionally
required faclities (A) in accordance with the Operating Procedures which are
ultimately established pursuznt to Article 4 of this Agteement, (B) in
sccordance with the Laws of Pekistan, (C) in accordsnce with all approvals,
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consents, authorizations, gmnts or certificates of registration, notifications,
licenses, concessions, acknowledgments, agreements, rights-of-way, petmits,
decisions ead similar jtems, (D) in & good workmenlike manner (ooly with
materials and equipment that are new, petroleurn industry grade and suitable
for their intended use), 20d () in such & manoet 13 to provide that the useful
life of the Seller’s Facilities and the Measuring Sttion, with proper operation
and maintengnce, will last st least uanl the Expiry Date.

132 By the Buyer.

()

The Buyer hereby represents and warrants that

®

(i)

@

)

®)

the entering into, and petformance of, this Agreement by the Buyer have
been duly suthoxized by the Buyer and asc in conformity with the cxisting
Laws of Pakistan;

it is duly incorporated, existing snd in good stnding under the Laws of
Pgkistan and has, 30 far as it is material to the Seller, complied fully with all
applicable Lavws of Pakistan as of the date hereof;

there are no proceedings peoding or, to the best of its knowledge,
threstened, for the liquidation of the Buyer or that would materislly adversely
affect the performance by the Buyer of irs obligations under chis Agreement;

this Agreement has been duly suthorzed, executed and delivered by the
Buyer snd constitutes the legnl, valid and binding obligation of the Buyer;
and :

to the best of its knowledge, the execution and delivery of, and, performance
of its obligations under, this Agreement by the Buyer, subject to the granting
and maintenance of the requisite Consents, does not vislate the existing lsws
of Pakistan,

The Buyer hereby covenants as follows:

®

@

It will (A) at &7 times maintein its corpormte existence in compliance with the
Laws of Pakistan, (B) st all times, so far as it is material to the Seller
hereunder, comply with all Lews of Pakistan applicable to the Buyer, (C)
procure snd mwinmio in full forcc and effect s and when necessary all
consents required for its performance under this Agreement, snd (D) give o1l
tequited notices and sllow all required inspections under all Consents
obtained, or applied for, by the Buyer in conncction with the Complex;

It will render ressonsble assistance to the Seller to enable the Seller to obtain
and maintain afl spprovals, consents, authorizations, gmnts or certificates of
registrations,  potifications, Ycenses, concessions, acknowledgments,
agrecments, rights-of-wey, petmits, decisions and mimiles jtems that are
fequired by the Seller to perform its obligations under this Agreement;
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()  The Buyer undettzkes that it will construct 2nd complete the Complex and
the Buyer's Facilities, operate and mainmin the Complex and the Buyers
Facilities (A) in accordance with the Opemting Procedures 1s may be
developed by the parties, (B) in sccordance with the Laws of Pakistan and Gf
oot inconsistent therewith) the Stndards, (C) in sccordance with all
applicable consents and rights-of-way and similar itens, (D) in good
workmanlike maaner (only with materisls and equipment that are new and
suitable for their intended use ) and (E) in such 2 magner a5 to provide that
the uscful life of the Complex and the Buyer's Facilities with proper
opemtion and maintenance, will last 2t least wotil the Expiry Date;

w) If et any dme dudng the finencing, development, design, insuring,
construction and completion of the Complex, the Buyer determines that any
materal delay, the Buyer will potify the Seller of such expected delay; 2nd

(v)  The Buyer sholl indemnify and hold harmless the Seller from and agsinst any
and all claims by either the Buyer ot any third party for damages and losses
of whatsoever namure which may occur downstresrn of the delivery point
which ‘arise out of or which sre in any way connected with the design,
engineering, construction operation of the Buyer’s Facilities.

133 No Purty shall be liable to the other party in respect of any consequential loss ot
dsmage suffered by the other party bowever caused, whether or not due to the
negligence of ¢ Party including loss ot profit, product, coatzact or revenuc

134  The Partics warrant to each other that

(@ They have all requisite power snd suthority, inchuding all consents to conduct
their respective business, to own theit propetties snd to execure and perform
their respective obligations under this Agrecment.

()  This Agreement has been duly suthorized, executed and delivered by them
and constirutes legal, valid and binding obligation as per the terms hereof

@@  They shall maintain wnd operate their respective facilities to the extent it is
material vis-i-vis their cbligations hereunder I accordance with all applicable
Laws of Pakistan, consents and prudent udility practices.
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ARTICLE XTV ,
CURTAILMENT, INTERRUPTION AND SHUTDOWN

14.1

14.2

14.3

14.4

14.5

Permitted Internuption by Seller. Adfter giving at least 24 hours notice in advaace for

cartying cut necessiry extensions, maintenance, repair and or alterations work on the
Seller’s pipelines, equipment and devices, the Seller shall have the right, without any
Eability, damsges or other compensation to the Buyer hereunder, to reduce or
interrupt Gas supply to the Complex for periods not to exceed 30 hours during ey
one perod of internmptdon and 458 Equivalent Hours in the sgpregute in any
Contract Year. Thir period is ot in addition to the period provided io Ardcle 9.9
®).

Scheduled Outages by the Buyer. The Buyer shall give the Seller not Jess than three
(® months advance notice of the annual Scheduled Outage of the Cotplex. The
Buyer shall advise the Sellex not less thea 24 hours in advance of any shutdown of
the Complex resulting from any reason other than sn annual Schieduled Cumge oran
Emergency which Shutdown msy sdvemsely impact Buyer’s ability to purchase Gas
from the Seller. :

Ng Flow Period, In esch Contract Year between the month of March and October,
Seller shall inform the Buyer about the *“No Flow Period”, which shall be durng the
Wiater Months. In the No flow Period, the Scller shall have the rght to reduce or
interrapt Gas supply to the Complex for & petiod which shsll not be less than thirey
(30) consecutive Days and not more than thirty five (35) consecutive Days. The
Seller agrees, o the extent possible, to designaee the No Flow Period during the
Schedule Outage Periods of the Complex provided in Asticle 14.2.

Within forty-five (45) Days following teceipt by the Buyer of the notification of the
No Flow Period from the Seller pursusat to Section 14.3, the Buyer shall submit to
Seller its proposed schedule of Scheduled Outage for the Year to which such
notificaion applies. Such Scheduled Outage Periods shall not exceed thirty (30) Days
in each Year except every sixth (6th) Year, wherein up to sixty (60) Days Scheduled
Cutage shall be provided.

Coordination. The Seller and the Buyer shall make every effort to coordinate their
respective shutdown times for purposes of respective maintenance and repair. Non-
delivery ot & reduction in the delivery of Gas by the Seller during any such mutually
agreed shutdown petiod shall not consdtute & breach or default of tire performance
obligations of the Seller under this Agreement and, votwithsinding anythiog to the
contmty contsined in this Agreement, shall not give rise to any claim by the Buyer
for any compensation or damages hereundes. The Buyer and the Seller also agree
that to ensble the Seller to complete any maintenance ot repair of the Seller’s
facilities which bave been scheduled during such a shutdown period, the Seller may
reduce o internipt the supply of Gas.
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ARTICLE XV
FORCE MAJEURE EVENT

151 In the event of Porce Majeure, the obligadons of the Parties (other than the
obligations to pay money as provided by this Agreement) under this Agreement shall
be excused during the time and to the extent that performance thereof is preveated
wholly or in part by the Force Majeure.

152  "Force Majeure” shall mean an event or circumstance which is not within the control
of the Party affected and which causes or results in default or delsy in the
performance by such sffected Party of any of its ohligations herrunder and then only
to the extent to which such Party, acting 23 a Reasonable and Prudent Openator is
not able to prevent ot overcome that event or circumstance and shall include but not
be limited to:

)
®)

©

@

(®

Natural disaster, including but not limited to cyclones, epidemics, landslides,
earthquakes, floods 2nd washouts;

Stikes or other industrial disturbances which - prevent the delivery or
acceptance of Specification Gas at the Delivety Potnt;

Governmental ot semi-govemments] law, regulation, order, decree,
restriction, restraint, prohibition, intervention or expropristion, or the failure
of anny governmental or semi-governmenta] entity to act;

Explosion, collision, mdiation, act of u publu: enemy, act of war (Jeclored of
mdnchted) blockade, rot, cvil commotion or distutbance, sabotage,
insurrection or national emergency (whether in fact oz law);

Ugnsvoidable sccideat or :mexgmcy shut down to prevent an sccident;
Freezing of well or leskage, partial or entire failure of natura] gas reserves;

Any other relevant event o circumseances outside the reasonsble conerol of
the Patty affected therehy, provided t}.ut lack of funds shall not constitute
Force Majeure;
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153 A Prety clziming to be affected by Force Majetire shall:

15.4.

15.5

® promptly but not later than farry eighty (48) bours, notify the other Parties of
the occurrence and detnils of any event or circumstance said to give fse

thereto and the estitmated nature 20d extent of the delay in performance of
its obligations under this Agreement resulting there from; and

(@)  if the Force Majeute has caused damage to or destruction of any fdlites
submit a plan for the repair ot reinstatement thereof provided that no Party
shall be obliged to teke such action by the provisions of this Article if in the
tezsonable opinion of such Party it would not be economical to do so.

The Party affected shall use ll ressonable diligence to overcome or control the effect

- of the Force Msjeute as quickly a3 possible provided that the settlement of stikes,

Inbor disputcs, matters relating to kidnspping, extortion or the like shall be at the
sole discretion of s Party affected thereby and provided further that the Party
sffected shall not be obliged to incur cxpenditute to overcome the events of
circumstances which caused the Force Msjeure which would make it uneconomical
for that Farty 1o continue to be a Party to this Agreement. Where 2 Party is
prevented from performing an obligation under this Agreemient as & result of & Force
Majeure and such obligation is to be perfommed within & given time period, such time
period shall be extended by the durstion of the Force Majcuze.

Subject to Article 15.2 and 30 long ns the affected Party has at all times ‘since the
octurrence of an event of Force Mijeute complied with the obligations of Article
15.3 and continues o so comply, then (a) the affected Party shall not be lisble for
any failure or delay in performing it obligations (other than an obligation to meke ¢
pryment) under or pursuant to this Agreement, including, withour limittion, in the
casc of the Scller, Seller’s obligation to deliver Gas up to the Maximum Daily
Quantity; (b) any performsnce deadline that the affected Party is obligated to meet
under this Agreement, including the Commercis! Operations Date, xnd (c) the
Expiry Date shall be extended on a2 day for day basis upon the occumence of an
Event of Force Msjeure provided that such extension shall not exceed any
comresponding extension of the Power Parchsse Agreement, No relief including
without limitation the extension of any -pexformance or other desdlines, shall be
granted to the affected Party pursuant to this Section to the exteat thst such failure
or delay would have nevertheless been experienced by the affected Party had such
event of Force Majeurs not occurred; end proyided furthcr, notwithstanding
anything to the contrary herein, and consisvent with the Article 7, when an event of
Force Majeure prevents the Seller from delivering the quantity of Gas requested by
the Buyer or the Buyer from receiving and using, the Gas up to the Maximum Daily
Quantity, the Buyer's obligetion to pay for the Monthly Take or Pay Quantty of Gas
shall be reduced proportionately. Other than for breaches of this Agreement by the
other Party, snd without prejudice to the affected Parry’s right to indemnification
pursuant to this Agreement, the other Party shall not bear any liability for any loas or
expensc suffered by the affected Party s a result of an event of Force Majeure.
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15.6 In the event that a Parry affected by Foree Majeure could only overcome the Force
Majeure by incurring expendituce which would malke it vneconomical for that Party
to continue to be a Party to this Agreement or circumstances ot cvents caused by the
Fotce Majeure ate incapable of remedy, and in either case the delivery or acceptance
of Specification Gas st the Delivery Point is prevented, either the Seller or the Buyer
shall bave the right to tetminate this Agreement upon giving six (6) Months” Notice
to the other Parties.

_
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ARTICLE XVI
ASSIGNMENT

161

{a)  This agreement canoot be assigned to any third party by cither of the parties
hereto without the consent of the other first having been obtuined in writing and
such consent will not be unressonably withheld.

(®)  The cost of sssignment shall be borne by the grantre ie., the party to whom

the rights have been assigned to the entire exclusion of the cther Party.
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ARTICLE XV1I
CONFIDENTIALITY

17.1  The terms end conditions of this Agreement znd all information disclosed pursuant
to this Agreement shall be treated 1s confidential during the Contract Period and for
five (5) years thereafter and shall not be disclosed, in whole or in pare, by Parties
receiving the same hereunder without the pror written consent of the Pasty or
Parties provided the relevant information or without prior written consent of all the
other Partes in the case of disclosure, of the mrms snd conditions of this
Apreement. Notwithstanding the foregoing, any Pacty (the “Disclosing Party™) may,
withoot obmining such prior written consent, disclose all or any of such terms and
conditions and/or information to the following persoos:

® ta the legal or fnancial advisers of the Disclosing Party;
) o any Affiliste of the Disclosing Party;

@) o agy bona fide intended mansferee or assignee of the whole, or 1 sigoificant
part, of the issued share capitl of the Disclosing Party oz of the whole or
pazt of the Disclosing Pany’s interest under, oz related o, this Agreement
(ncluding, without prejudice to the pencrality of the foregoing, an interest in
the Gas Field); ‘

()  to any benk or financial institution, including international leading sgencies
(sach 25 the Asian Development Bank, the World Bank snd Intemational
Finance Corporation), from whom the Disclosing Party in secking or
obnining finance;

(") to the extent required by the law applicable to 2 Party or the regulations of 2
recogpized stock exchange;

(v) o the extemt required by the order of sny Court having competent
jurisdiction over the Disclosing Party;

(vi)  to any pemson appointed ss arbitrators pursuant to this Agreement to the
extent reasonahly necessary for the performance of his duties; and .

(vii) 0 any conmectors (including professional consultents) engaged by the
Disclosiog Party;
Provided that it is 4 condition precedent to such disclosure to persons lisced in:

i pamgmphs () and (i) bove, thet Disclosing Party procures that such
persons keep the information disclosed strictly confidential; and

ii  paragmphs @), (v), (vﬁ:.) and (viii) above that such persons enrer into 20

sgrzement with the Disclosing Party that the information disclosed will be
kept suictly confidential The Disclosing Patty shall take all reasonable
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cndeavors 1o enforce all such ts, faling which the Discloaing Party
shall be hHable for the loss suffered by the other Partes for wrongful
disclosure by such peesons.
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ARTICLE -XVIH
EVENTS OF DEFAULT

18.1

18.2

Any one or more of the following shall constitute an Event of Default.

%)

b)

9

Any representation or wamanty made by either parry herein proves incorrect
in 2 material respect when made.

Any material brezch by either party of this Agreement which is not remedied
within thirty {30) days of gotice from the affected party to the other, which
notice states that a materizl breach has occurred that could result in the
terminztion of the Agreement, identifies the breach in question snd demands
remedy thereof.

If, by the order of » court of competent jurisdiction 2 receiver or hiquidator
or custodian or trustee of cither party is sppointed zod not discharged within
fifty (50) days or if, by decree of such 2 court, either party is adjudicaeed
insolvent and such decrec has continued un-discharged and un-stayed for
sixty (60) days after the entry theteof, or il = petition to reorganize either
party pursuant to sny statute spphicable to them, 28 is now or hereinafter in .
cffect, filed sgrinst either party and iz ot dismissed within sixty (60) days
sfter such fling.

Failure 10 make due payment to the Seller under the Agreement.

any assignment or mansfer of this Agreement or of cither Party’s rights or
obligations hereunder in violation of Artde {6.

except far the purpose- of smalgamation or reconstruction that does not
effect the ahility of the amalgamated or reconstructed entity to perform its
obligations under this Agreement sud provided that the entity in question has
unconditionally assumed such ohligations, the occumence of any of the
following events: (i) the passing of & resnlution by the shareholders of a Parry
for the winding up of such Parry, () the sppointment of a provisional
liquidator in case of bankruptcy adjudged by a court of competent
jutisdiction, which appointment has not been ser aside or stayed within
nigety (90} Days of such sppointment, or (i) the making of any ordet
winding up of Party by a court of competent jurisdiction.

Within fifteen (15) days of the events of the default specified in Artcle 18.1(a), {d}
snd (¢} and the expiry of the periods specified in Asticle 18.1(x), (c) and (f) and
uniess the Partes shall have otherwise agreed, the pon-defaulting party may
terminate this Apreement by delivering 1 notice of terminstion to the defaulting party
in accordance with Artcle 19.
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ARTICLE XIX
TERMINATION

19.1

This Agreement may be temminated by either Party in sccordance with the following

' provisions:

() In the evenr that 2 Party facing Force Majeure could only overcome the
Force Majeure by incurring expenditure which would make it uneconomic
fot such Party acting as & reasonable and prudent operutor to continue with it
obligations herrender or Grcumstances or events caused by Force Majeure
arc incapable of remedy and in cither case the delivery or acceptance of
Specification Gus is prevented, the Party affected thereby sball have the right
to terminate this Agreement upon giving sixty (60) days advance notice 1o the
other Party.

(b) In the event of 2 material breach of the tertns of this Agreement by a Party,
the Party affected ghall have the nght to temminate this Agreement upon
giving sixty (60) days advance notice to the other Party, provided that the
material breach is not remedied within sixty (60) days.

© Cn ‘termination of this Agreement, the tights and obligations of the Parties
shall cease but the termination shall not affect any right of action existing or
lisbikities incurred by a Party before the dste of termination and sny
arbitration proceedings which might have been commenced aguinst a Party
may contimue against it

19.2_ Notice to the Lender of the Buyer’s Defiult

19.3

The Sefler shall not seck o terminate this Agreement as 2 result of sy default of the
Buyer without first giving & copy of aay notices requited o be given to the Buyer
uader Article 18 and this Article 19 to the Lender’s Agent without any further
lisbility / obligation. The address and fxcsimile oumber for the Agent shall be
provided t Seller by the Buyer within five (5) Business Days of the execution and
delivery of this Agreement, and thercafier tay be changed by the Lenders or the
"Ageat by subscquent delivery of » Notice to Seller at the address ot facsimile number
for the Selle: provided in Article 21.1 (or at such other address or facsimile oumber
subsequently delivered to the Lendets or the Agent in sccordance with this Secrion)
and otherwise in accordance with the requirements of Article 21.1.

Remedies

The exercise of the rght of s Patty to terminate this Agreemeat, ss provided herein
does not preclude such Party from exercising other remedies that arxe provided
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- herein or are zvailable st law. Remedies are cumulative, and, except ss otherwise
i provided herein, the exercise of, or failure to exercise, one or more remedy by 2
Party shall not impatr, ¥mit or preciude the exercise of, or fallure to exercise, one or
more remedy by & Party shall not impair, limit or preciude the exercise of, or
constitute @ waivet of, other remedies by that Party that ate avuilable to it at law or in

equity.
19.4  Obligations Upon Termination,

Upon expizration ot termination of this Agreement, the Partics shall hzve no further
obligations or lisbiliies herennder except for those obligations and lisbilities that ()
arose ptior to such expiration or terminaton, and (i) obligetions and liahilites that
arose upon termination and expressly survive such termination.
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ARTICLE XX
DISPUTE RESOLUTION

20.1 Both Partics will sttempt to resolve all disputes arising hereunder amicably. If no

such amicable resohution is possible, the dispute shall be resolved in accordance with
the OGRA Ordinznce 2002 and the roles made there under.

(>
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ARTICLE XX1
MISCELLANEOUS

Notices.
®

Except a5 otherwise expressly provided in this Agreement, all notices or
other commumications to be given or made hereunder shall be in writing,
shall be addressed for the attention of the persons indicated below and shall
either be delivered personally or seat by courier registered or certified mail or
facsimile. The addresses for service of the Parties and their respective
numbers shall be:

If 1o the Seller:

Attention: Company Secrerary

Address SSGC House Sit Shah Suleman Road,
Bl-14, Gulshan-e-Iqbal, Karachi-75300 Pakistan.

Telephone No: 021 - 9321582

" Facsimile No: 021 - 9231702

If to the Buyer:

Attention: Mznaging Director

Address: DHA Cogen Limited
D-35, Block 5, Clifton, Karachi

Telephone No: 021 - 5869787

Facsimile No: 02! - 586978¢%

All nogices shall be deemed delivered (1) when presented pexsonslly () if
received oo & Business Day for the recaving Party, when transmitted by
facsimile to the receiving Prrty’s facsimile number specified abeve and, if
received on o Day that this is not & Business Day, on the firet Business Day
foliowing the date transmitted by facsimile to the recefving Poxty’s facaimile
number specified above,(iif) two Days after being delivered to a couder for
overnight delivery, xddressed to the receiving Party, 2t the sddress indicated
above or, (iv) five Days after being deposited in a regularly maintined
receptacle for the postl service in Pakistan, postage prepaid , registered ox
certified, return receipt requested ox , addressed to the receiving Party, ag the’
addtess specified sbove. Any notice given by facsimile shsll be confirmed in
writing delivered personally or sent by registered or certified mail, but the
failure to so confiem shall ot void or invalidate the original notice if it is in

- fact recetved by the Party to which it is addressed.

Any Party may by nofice change the addtessec and/or address to which sach
notices and communications to ir are o be delivered or mailed
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21.3.

214

21.5.

21.6.

Ihnd}m This Agrcement is intended solely for the beaefit of the Parties, and
nothing in this Agreement shall be construed to create any rights in duty to, standard
of, or agy lishility to, any person not a Pasty.

No Waiver,

(2} No waiver by cither Party of aoy default or defaults by the other Party in the
performance of any of the provisions of this Agreement

(0] shall opetate or be construed a3 a waiver of any other or further
default whether of a Like or different churacter; or

@) ahall be effective unless in writing duly executed by a duly authorized
representative of such Paty.

® Neither the faflure by cither Party to insist on any ocession upon the
pecformance of the terms, conditions and provisions of this Agreement nor
time or other indulgence granted by one Party to the other shall act as 2
waiver of such breach or scceptunce of any vatation or the relinguishment
of any such right or any other fght hereunder, which shall remasin in full
force and effact

Relzonahip of the Parties, This Agreement shall aot be interpreted or create an
assodation joint venture or partnesship between the Parties or o impose aay
partnership obligation or liability upon either Party. Neither Party shall have any
right, powes or authority to enter into a0y agrecment or undermldng for, or act on
behalf of, or to act as ot be an agent or representative of or to otherwise bind, the
othet Party. : '

Survival The cancellstion, expiration or eadier termination of this Agreement shsll
0ot relicve the Pagties of obligation’ that by their necure should survive such
cancellation, expimtion or termination, inchiding, without lmimtion, warranties,
remedics, promises confidentiality.

Severbil

() Each of the righes and obligations contrined in this Agreement shall be
decmed to be distinct and severble terms to the intent that if one or more of
such rights and obligation shall be or be declared or become llegal, void or
unenforceable then. the remaining rights end obligations ahall (unless the
effect is o frustrate the fundamental basis of this Agreement) continue in
force and effect.

(b) Whese & right or obligation is ar has been declared or becomes illegal, void oz
unenforcesble and the effect thereof is not to frustrate the fundamental basis
of the Agreement, the Partics agtee 1o meet 18 soon 48 possible with a view
to agree on alternative somngements, if possible, which will most closely
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21.8

217

21.8

219,

21.10

conform to the right or obligation which bas become or bas been declared
illegal, void or unenforceable.

© Any spplicable stamp duty will be paid by the Buyer to the complete
exchigion of the Seller.

Language. The language for the purpose of administering this Agreement shall be
English.

Batirg Agzeement, This Agreement (ss may be amended in writing, signed by ol
Parties) represents the entire agreement of all the Parties with respect to the matters
covered hercin 20d supersedes any previous understandings, commitmenms, -
agrecement or representations whatsoever, oral or written,

For the svoidance of doubt, the Buyer hereby agrees and recepts that the Seller is

bound by, inter als, the provisions of the OGRA Ordinance 2002 and the Naturl
Gas Regulatory Authority (Licensing) Rules 2002.

Successonn. xnd assigns. This Agreement sball be binding upon, and ipure to the
benefit of, the Parties and their respective successors and permitted assigns,

Afficcoation, The Buyer declares and affirns that it has aotr paid aor has i
undertaken to pay sad that it shall in the future not pay any hrbes, pay-offs, “kick
backs” or unlawful commission and that it hey not in sny other way or manner paid
any sums, whether in Pakistan currency or foreigh currency aad whether in Pakistsn
sbrosd or in any other manper given or offered to give any gifts and presents in
Pakistan or sbmad 1o any person or Buyer to procure this Agreement and the Buyer
undmkanotwmgngemmyofnmﬂumdunngdletmnm:f.hnon to this

Agreement.

Coungerparty, This Agreement may be executed in two or more original copies and
exch such copy may be executed by cach of the Parties in separate counterparts, cach
of which copies when executed and delivered by the Paries shall constitute an
criginal, but all of which shall together constitute one and the same fnstrument.

Guoverning Law sod Jusisdiction. This Agreement will be subject to and construed in
accordance with the substsntive and procedursl laws of the Islamic Republic of
Paldstan and will be subject to the jursdiction of the Courts 'of Karachi.
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IN WITNESS VWV.1EREOF, this Agreement has been executed by the Parties ¢ a the day
and year firse above writren.

FOR AND ONNBEHALF OF
SUI SOUTHERN GAS COMPANY LIMITED

WITNESSES: %
1. Signatures: /77 - @/%ngmm

Name: MonAWAL, BASEER AWM - Nume: AL 1624C - S10D1EY;
- CNIC: © CNIC:

Address: Address:

FOR AND ON BEHALF OB< - ..
DHA COGEN LIMITED /% .

WITNESSES: % 32";—.» : Z :
‘1. Signatures: . ‘!’.Signzm‘_m‘:/_" \L//""‘"‘ LQ

Name: BR. MABLOD WXSAN  Name: HASEER ks
CNIC: ' CNIC:
Addreas: : Address:




SCHEDULE 2

BUYER'S FACILITIES




SCHEDULE 3

DELIVERY POINT
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SCHEDULE 4
SELLER'S PACILITIES
The pipeline expansion project to supply Natural Gas for the Complex and to the residents
of Phase VIII Defence, Kamchi is 2 part of SSGC’s pipeline system which will cater the full
requirement of Gus for the operation of Complex.
Seller’s Transportation Facilities will consist of the following;

& Approximately 14 km of 20-inch digmeter pipeline loops on the existirgy 24-inch
diameter pipeline system.

® Meanring Sttion: A Gas Mezsurement facility installed at or nesr the Point of
Delivery on or adjacent to the Buyer'’s Complex




SCHEDULE §
METERING SYSTEM
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SCHEDULE 6
SITE DESCRIPTICN

The site is located in Phase VIII Defence, Karchi, the largest residential area managed
undet Pakistan Defence Officers Housing Authority, Karachi. Based on the sutvey of site
the coordinates for the Complex is Latimde N= 29969.74, Longitude E= 1271.46. Site
elevation is 1.0 meter {m) above sea level The sclected site plot is bounded by ses front oo
the western sitde and the residential area on the southern side.

Ambient conditons for the site s follows:
1. Average minfall: 160 mm per year, but this amount falls in short ducstions

2, Ambient Tempersture

4) Mean air tempemature 24.5°C

b) Maximum sir emperamure 43 °C

€} Minimnm aif temperature 8°C
3. Relative Humidity

1) Minimum relative humidity 60%

b)) Maximum relative bumidiry 8%

4 WindSpeed: Minmnm design wind spead will he 144 kn/hr
5. Mean site Barometric Pressure. 1013 mbara

This exhibit is provided for general informationsl purpose 2a0d does oot impact upon the
dights and obligations of the Parties under this Agreement.
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ANNEX-D
HEAT RATE/ EFFICIENCY REVIEW REPORT
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DHA COGEN LIMITED TARIFF PETITION

Mr. Peter Dailev .
Chaiman & CEQ

Internanonal Electric Poweer

A3 Stanwix M.

Gatewayv Two, Sute 1825

Pusburgh. PA 13222

E-mail: pdailey@iepwr.com

Subjecr: Heat RateEfficiency review for DHA DCL-Karachi

Dear Mr. Dailey:

PF Enginesrs 15 pleased to proiide this letter report detailing our independent sngmeenng assessment of
the heat rateiefficiency of Defense officers Housing Authority ("DHA™ Cogzn Limuted ¢ 'DCL™) Powsr
and Desalinanon Facility (the “Project’) located in Karachi. Pakistan. The Projzcr snrered Conunsroial
Operanton i April 2008, and 15 an &7 Megawarr ("MW cogeneranon facibre providing sizam anid
enargy 1o a desakination plant to produce approxuuately 3.0 nullion gallons of potable warar per day.

tnivnductinn

Qur approach 1s drawn from vears of 2xpenence with powser plant design. operatiens. ané performmce
During our reviaw. we have taken tliree <eparate approaches o provide an opuuon on the #snmated hear
ratz and 2fliciency for the Project. The three approaches are:

« Review of the as designed heat balances. incinding e guaranteed casz:
¢ Review of the husterical operattons of the Project. and
* Evaluaton of ypical Performancs Faciors thai will jpact the heat rate effiazney of the Projest.

The results from these three approaches were then combined to develop an esmmated hear rate for the
Project based on an assumed eperational profile.

Heat Balances

Siemyens. the Original Equipment Mamadfacrurer ("OEM ™). developed hear balances shovn in Table 1.
These heat balancas are dared Septzmber 23, 2003, These seven heat balance cases provide the sxpected
design condinens for a new and clean facilin: based on a given ambient temperanws fusi flow. and

percentage of boiler blowdown,
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TABIE ]
Heat Balance Cases
Natural Calculated Calculated

Output Gas Use Heat Rate Heat Rare
Heat Balance Case AIW) AR (KJEWLR) LHY | (Bea kW LHV
Guarantee 30°C (No Blowdown) 87.157 179,799 747 T.039
Design 30°C (1.5% Blowdouni 87 064 175,794 7434 057
IS0 13%C (1.5% Blowdouwn) 03 337 192 0353 7392 T
ISO 153°C (No Blowdownn) 93820 162 0n3 7SS To00
Winter §4C (1.3% Blowdown) 05,580 198.011 7380 A.00%
Sunnuer 40°C {1.5% Blowdown) 82,940 172.302 747G 7.086
30% Load 30°C (1.5% Biowdown) 45299 111.392 S.6681 210
otes

Nammsd gas use 15 based off of a nanura) 2as hezt comtent of $38.7 Baw-cuhic feot LHL

Some of the key atnbutes o considar from the heat balances nored 1 Tabie ! are:
r New and Clean condinons. so degradanon bas not been apphed:

+ Ourput 15 based off of the Power [sland and does not fully contemplare the awxhary load or any
addinonal load thar may be atrnburabls 1o the desalmanon plant

* The average annual high remperature in Karacln 15 approxumately 30 dagress Cenngrade i7°C

with a relative hunnduy generally above G0-percant:

* Some level of boiler blowdown 1s required for proper operation. so the “No Blowdown™ caszs

are only for testing:
*  Heat rites are shiown on a Lower Heanng Value ("LEVT) basis: and

= The Project 15 operaung at a continuous load. which m mest of the heat balances 13 ar 100-

parcent {oad.
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Himarioa Opery

The Project antauned Comnteraial Operation on Aprl 17 2008, dmes antagmng Commeraial Operanos: the
Project has had seveéral apzratonal issues. which have impacred the abaline of the Preoeet we produce
power. The Project has been operanonal for three periods suice Commeraial Operaton. 11 Apral 175 10
Seprember 12% 2008: 2} August 14 to November 2. 2009: and 3.3 February 22 o May 17, 2010, For

s

the purposes of our heat rate‘effimiancy review we have uuhzed the raw data from the mest rzes
operanion. Table 2 balow conrams the rasulis from our consolhidanon of the operamng dam for 2010,

TABILE2

Operational Data for Februarv 22 10 Mav 1. 2010

Hear Rare Water
Oumut [ (Bru'kWh) | Capacity Producel
Month | (MWh LHEHV® Factor” | (MM gallons) | Nutes

Feb 31335 §.333 G539 9.4 February 217 25%

Mar 19707 7811 67 4%, 273 Mareh 162317 (down 285209,
Apr 7.846 76.3% 68.9 Full month

Mav 677 7.899 32.4% 10 Max 1™

Nove:
© 1.0 Wanaral gas heat coment assumed o be 1% Baverbic for THR hased o hwstonical g3 anxiyms ranwin:
I Veesanotend plant outpt of $TAMN 2 calzulate Capanimny Tacier

Some of the kav atributes 1o considsr from the operarional dara noted m Table 2 are:

*  The dam provided for our revisw comes from the plant control svstery m different e seales

(1.¢, output was provided howly and narural gas use was dailyh:
Instrunnration olerance has not been contenmlated for the valuss provided:

*  The ambienr remperarures vaned from a low of 22°C 1o a high of 37°C vath a rzlauve hunudhty

i the sange of 40 to §3 percent; and

¢ The gnid vokiage varied from 49 1o 50 Hertz ¢ "Hz").
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After a combuned cvcle power plant reaches Conunercial Operanon 1t 1t common pracnice tha? the nutai
beat balances are no longer rzviewed. The plant mav have testmg requremenis. bur the resuls ars

generaliv corrected back 10 a theorencal value based on perfonmance curves,

Thess performoncs curves are 1o compeansate for a number of Performance Factars thar will unpact the
aperatzon of the Project. The major Parformance Factors are noted below along wath the porential unpact

on perfermance,

Temnpeapranre

The power outpnt and the efficiency of a Combusuon Turbme ¢°CT7) are driven primandy by finng
remperatnure and the arr mass flow gong through the machine, The Hnng temaperamirs 1s fixed per the
design, burt the air mass fow will vary depending on the temperarurs and relanive hmnndie. Cold aw 13
denser than warm air, 50 4 C T wall be able to produce more power and bs more efficizut on days whers

the ambrent temperanure 15 Jow.

The average aunuai temperatwre for rhe Karachs area 1 approxaumarely 30°C,  The performance
deterioration from ISO Conditions (175C. 60% relanve hunudiry. at sza level} to the average amual
emperature in Karaciy can bz significant. Tlus performance dereroranon conminues 1o get worss as the
ambient tmuperature micreases. Therefors, we would expect sigmficant performance deteriorancn when
the Project s operanng at 30°C and higher,

Inn addaron. rhe higher ambisnt remperarare further smpacts perfonmance by mcreasmg tie temperature of
the coolmg water. The lugher ¢cooling water temperature impacts the effecuveness of the condenser md
the generation capabihnss of the Stzam Turbine 75T,

Kelaties amediry

The relauve hunndity w the air will add mass 1o the air gomng into the CT. A higher relativs hunudiny
will help performance bur 11 can alse have other consequences as equupEAL 15 Mre prone o nasi and

accelerated degradarson in lugh hunudite environmenrs.

Based on the operatng data that we have reviewed. it appears that the average relatrve hopudiry leve! 5
around 70 ro 80 percant. This should be beneficial for the performance of thie wut witwut bemg 100 lugh

O WACTANT COLTosinn L oncerns.

The Projecr has histericails had issues with the stability of the grid. Based on the eperational data that we
reviswed, 31 is not uncommon for the grid voitage to go from 49 Hz 1o 30Hz witlun an hour. These
swings in voltage can make it difficulr to conwol the CT. thus talang the T our of the ophmal
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performance curve.  These voliags swangs will adversely affeer the equpinent. which will impact the

performance of the Project
Lamga

CTs and STs are designed to be the most efficiznt a1 a cenam load pownt. Tvpreally. this most «ffictznt
load pownt 15 near full load, Thersfore. as the plant 15 srarting up or raducing load. the hear rare- efficiency
w1ll be adversely impacted. wiich means that dependng on the load pount. number of starts and stops. the

annual average hear rate will ba affecrad,

The performance of a CT will degrade cver ume due 1o fouling, wearmng of s2als. nunor damage 10 parts.
corroston. 2. Degradation also apphes 1o the Heat Recovery Sicam Generator i"HRIG™ and the ST,
but ro a much lesser exrent. The mdusmy standard for combined cvele plant degradanon 15 4.7 parcent on
outpwt and 2.5 percant on heat ratz Major mamreniance repairs will restore the CT performance ro witha
approxumarely I 0 to 2.0 percemt of the uunal guarantess. b tlus 15 for a lumied nme period. 1n the

mdusery. 1hus 15 commonly referred to a “saw rooth” performance curve.
Most turbine suppliers will start 10 apply degradaton losses after as few as 300 hours of aperanon.

ST

If a combmned cvele profect 15 operared and mmntamzd properly. then we would expect ilie annual
average avalabiline 1o be approxamarely 90 re 92 percaur. Thus insans that during s wnn-avalable penod.
ihe plant 15 dowvn for mamtznance. either preventative or corrective.

Thas wmpacts the efficizney m that more downrune means that there are mors s1arts and stops for the
project (ses Load). In addinon, a lewer avamlanhry conld also lead to addinonal environmental umpacts

and corrosion winch accelerates the dsgradation losuss.

Owr review of the hear rate:efficiency of the Praject has contbuied the review of ths design hear balancss
and the operanonal hustory. For Loth of thass cases, we have con's‘idsr:d the umpact of the Perforaaaice
Faitors noted above.
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Hoart Balance s

The heat balances arz the performance basis provided by the OEM 1o set expectanens on how the Project
should perform vnder given parmneters. Durig performance restung, the Project will be operatad and
than the paramerers from this operanon will be “correcied” back 1o the grven parameters used i the heat

balance.

For exampls. the Guaraniee Case assumes that the Projest 1s operanung with an ambiens temperators of
30°C. but 1if the acrual remiperature 15 35°C. hen the ourpur and heat rare will b2 lower than expecrad.

Therefora, correction curves ars usad to “racalibrate” the reasults of the performance test.

The reason thar we otz these perfonnance rést correcnions a thar the heat balance: ars vahd for specific

parameters and the outpur and heat rate wall vary depsnding on these paramerers

The hear balances are also focused on tire Power Iiland (consisting of the CT. HRSG. and 3T Thersfore
the heai balances do not take the full awxaliary load mro consideranen With the addunon of the auxihiary
load to the hear balancs, the owput wili decrzase and ih2 hzar rate will wncrease. Based on lustoncal
-operations. the auxzhary load for the Project 15 approxmmaiabe & percent. wluck we have used w ous

evahtanon of the heat balances

The heat balances assumes thar the Project 15 1 a “New and Clean” condmon. Once the Project 15 m
operanon this will po longer be the case. Per the Degradation secnon above, we have assumed thata 2.7
percent degradanon rare on hear rare should be apphed w0 comvert the heat balances 10 the expeerad

operanonal values

Table 3 below shows the progresston of the hear rates per she hzat balances from a Base Case or "New and
Clean” condition 10 more reahstic operating parametsrs by accountng for the full auwxbary load of the

Project imchuding the desalinanon plant) and performance dezradanon

While the Project is operatmng at full load. the Design 30°C most accwrarely represents the sxpectad
performance of the Prosect based on ths annuat average ambient condinons in Karaclu. The heat rate for
flus case. mchuching the auxiliary toad and degradanon 1v; 7686 Brl:Wh (LHVL whach 2quare: 10 an

ovarall plant efficiency of 44,4 percent.

The Design 30°C case does mwost provide a geod estunare for the heat rate-efficrency ar full lead
aperation. but the Project will opesate at various load levels and varous emperarurs ranges. Therefore 1t
15 our opinon that the acrual annual averags heat rate of the Projecr would be higher than
7686 BrukWh (LHV by approxamarsly 1.7 10 3 0 percent equanng to a range of 7.801 BrukWh (LHAD
to 7.917 BuvkWh (LHV.
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TABLE 2
Heat Balance- Heat Rate Arjustments
Base Case =
Base Case — Aux Load +
- . .
Base Case Avpx.Laad™ Degradation
Hear Balance Case Heat Rate™ | Hear Race™ Heat Rare
Guarantae 30°C (No Blowdown) 7030 7480 7674
Design 20°C (1.5% Blowdawm) 7047 7497 7.684
150 15%C 11 3% Blowdown) 7007 TR 7640
150 134 iNo Blowdown: 7000 7447 7633
Winter 8°C (1 7% Blowdowm) G.907% T.aa2 7.
Summer 40°C (1 5% Blowdown) 7080 ER ! T3
0% Load 307°C (1.53% Blowdown) &0 8734 $.052
Nozes
1 Besatree tue ame m Bk Wh-THY
3 Aaxihary Joad mchedes equopment such a3 bus nat bmgred 1o 2 cooing water png . rsuliong water
pungr. desslinnon. e sor as overall Awahary Load of approemaely 6% o ougput.

The data shown previonsly in Table 2. represents the histancal operanons data for Februan: 217 2018
through Mav 17, 2010, In compilng this data. we have assumed:

1 The msmumematon 15 cahbrartad and providmg the correct aluss,
The heat content of the natural gas averagad $15 Buaceu. fr. (LHV

In reviewmg the historical operanons data. we noticed some anomalizs whers 11 was obizous thar the
msmumant reading was incorrect or there was a e cdiscrepancy i the data readmgs.  For thoss

mstanees. we removed that data from our assessment of the heat rare. For example. the narural gas meier
readings from February 259 to March 15® ware notavailable.

After the Proyect was restarted i Februarv, the operanon was more conststent.  The Projecr averaged a
Leat rate of 7.832 B kWh (LHV) from March to Mav 17, Suwca the Project was recently repared. 1114
owr opmion thai degradanon of the performance had not sigmficantly nupacted the hear rate of the

Project.
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The performance norzd mn March and Apnil had the Project apsranng &7 3 capacimy faster pist ovel
0 percent. Wrth the varvme load demands. vohags changes. and dowmnnate. 1t 15 our opunon that thus
operational level 15 & vahid representanon of haw ths Project will aperare on an aumual hasis

Cenclusions

Based on our review of the heat balance and operanenal nyonmanon provided. it 15 our opunon thar the
average annual heat ratz for the Projact should be m ihe range of 79070 BrwkWh tLHAV) tw
7.800 Brukwh (LHV. which equaies ta an efficienev rangs of approxumatzlvy 5320 persent te

43.73 percent.

If vou have any guestions on this analvsis. please feel fres to conract me ar irsntmarketl dofengme2rs or
at 303-313-8796. Thank vou.

Swcerely,

0
'\ I ,u

! Bl
N A £ 7 r,—., / (O X

Tremt I. Markell. Principal
PF Engineets

cc Nazaor Bag. ET
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A. Overhaul of Siemens V64.34 gas turbine including replacement of compressor blades with
coated blades

No

Description

Price (USD)

1.

Manpower cost for the entire scopes and tools (excluding
special tools). Please see Attachment 1 for work program.

1,951,953.35

Supply of compreséor rotor and stator inclusive of locking
hard wares. Please see Attachment 2 for detail pricing and
Attachment 3 for description of the locking hard wares.

Note: The cost is inclusive of transpartation and insurance but
exclude Pakistan duties & tax.

2,651,939.60

Technical Assistances {TA) -{Méchanica! 1, 'Commissioning. 1,
Balancing 1 and Fact Finder 1)

820,720.38

Y

Damping cone and consumables

Note: Tha cost is inclusive of transportation and insurance but
exclude Pakistan duties & tax.

607,887.44 |

Supply of 5 types of special tools set for gas turbine and

| compressor.

Note: The cost is inclusive of transportation and insurance but
exclude Pakistan duties & tax. The detall list is as per
Attachment 4.

599,076.00 |

Sub-total for Part A

6,631,576.77

DHA Co-Gen Ltd. - Rehabilication Warks Scope and Pricing
Rev & - August 3, 2012




B. Scope of work for the gas turhine air intake system modification

Description

Price (USD)

No
1. Extend the platform of the Intake. Lump Sum
2. Modify Pre-filter housing for ease of maintenance
3. Instatiation ﬁthéﬁmlizing Chambers for on line filters
replacement.
4. Madification of the Delta-pressure measuring system, Price
inclusive installation of Pressure Gauges, lighting system and
onsite electrical connection.
b e - —
5. Additional Scopes inclusive in the
Suppiy and instaliation of one unit drift efiminator. The scope of | lump sum
works includes removing and reinstallation of the bird screen
and fabricating of new additienal steef support for the
r eliminator, _ _
Sub-total for Part B 397,896.00
L —

Detall description of the modification is as per Attachment 5 attached,

Excluded work scope:

a)

Major modification that involve replacement of hardware of the distributed control
system {DCS} and gas turbine control system (e.g. alarm setting), major programming
to the control and sequence logic, replacement of electrical cable connection from
Intake System to Contro! Room which related to the modification of the GT Intake

System.

DHA Co-Gen Ltd. - Rehahilitation Works Scope and Pricing
Rev 5 - August 3, 2012




C. Supply of a new improved air filters after the modification works,

——— — ——

No " ' Descriptio | - | Pprice (USD}

i
r

1. 150 nos. of EMW pre-filter cell V200239 plus additional of 150 Lump sum
nos, This s for the purpose of replacement anline using roll in
roll out concept. o . ]
2. | 150 nos. of EMW TF00339 plus additional of 150 nos. This is for

the purpose of replacement online using roll in roll out concept.

—— —— m— . — v — — —

3. MV minipleat compact Cassette F9

——— m—— ——— e — —— WA e, A A, ¢ e S

—— — —

67,000.00

hr——. -

—_— ...._..,.___...._..___.._—.__._.__,,.._.____J_._ — — ———

D. Control & Instrumentation {C & t} Improvement worles.
Detail description on the revised scopes is as per Attachment 6.
The total rehabilitation works for C & | portion is USD556,602.00,

The grand total for the complete rehabilitation works (Item A + ltem B + item C + item D} is
USD 7,653,074.77

E. Payment Term
Qur payment terms are as follows:

1. Upon signing of contract. TN8 REMACO will require a bank guarantee from owner for
purchase of long lead parts, especially compressor parts. The amount of the bank guarantec
will be determined later based on risks we need to bear in case the owner cancelled the
order/waorks. The bank guarantec shall be valid untll owner made first payment after
achieving financial close.

2. Upon owner achieving financial close, owner to pay 40% of total price for compressor parts
(tem A, no.2), damping cone {item A, no. 4} and new special tools {item A, no. 5) or the
amount we need to pay our suppller, whichever is higher. The balance of sixty percent

(60%]} to be paid upon delivery.
3. Mobilization Fee amounting to ten percent {10%) of contract price and to he paid two (2)

months prior the start of works.

4, The payment for the remainder for ftem A, Item B, Item C and ltem D to be pald in equal
monthiy payment with final payment upon commissioning of the plant.

5. All payment shall be made in US Dollar and to our Malaysian hank account.

DHA Co-Gen Ltd. - Rehahifitation Works Scope and Pricing

Rev S - August 3, 2012 w .'_




F. Performance Warranty

Please note that the pricing above does not take into consideration of performance
guarantee since we only works on the pas turhine of the co-gencration plant. If owner
require TNB REMACO to provide performance guarantee, we reserve our right to revise the
price accordingly to cover our risks. The price above is inclusive of standard warranty for
parts, which is eighteen (18) after delivery or twelve {12) months after installation or 8,000

EOH.

We also guarantee the works listed above will be completed in 60 days from the start date
(which will be agreed later} excluding the delivery of parts. The guarantee for works
completion is void for event heyond our controf such as not getting permission from grid
controller to start the commission of the plant. We will hand over the plant to owner after
completion of the reliability run (RR), which from our experience is around five (5) days. The
parameters to conduct and determine status of the RR shali be agreed by both parties.

G. Additional Works

if during the rehabilitation works there arise requirement for an additional works, TNB
REMACO will prepare a proposal for the additional work together with the assoclated costs
for owner review and approval. The additienal work will only be performed after TNB
REMACO received an officlal confirmation from owner.

Notes:

1. The overhau! duration for Siemens gas turbine is sixty (60} days and our works is only
at the gas turhine, We will not perform any works ta the rest of the plant such as the
steam turbine, generator, heat recovery steam gencrator (HRSG) and balance of
plant (BOP).

2. Supply of part and services excludes withholding tax and duties. These items will be
chargeable to owner.

3. Werequire a lead time of two (2) months to commence works.

4. The prices and scope of works are based on avallable information and visit by our
technical team to the plant. The technical team did not perform root caused analysis
to the problems encountered by the plant, especially the compressor surge incidents
nor they identified all the parts required for the rehabilitation works. During the
actual rehabilitation works, we may require certain parts to complete the works.
These parts shall be procured by Owner and at Owner’s cost

5. The price Is valid until 30" September 2012 and can be extended subject to our
agreement. Both parties will conclude the terms and conditions prior to signing of

contract.

DHA Co-Gen Ltd. - Rehahllitation \Works Scope and Pricing
Rev 5 - Aupgust 3, 2012
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Overseas Private Investinent Corporation

International Electric Power LLC
Draft Term Sheet for Seniar Loan

Jamuary 21, 2012

Project:

| The DHA Cogen Project o a 94 503 gross rated combmed-cicle zas-

fired elecunc power generating Jaciicy wluch also comverts up 1o chyse (2]
nulliea gallon: per day of seawater to potable wars. was oousiructed by
Siemens, AG and Siemen: Palustan, acluevad pmnal conunerc:al
oparation 10 2008, and 1¢ Jocated m Karacle. Palnsean (the “Prgyect”;. The
Prorect 15 cwrentlv owned by AED Epergy {60.2%s1: The Palasiams
Deferce Houvsiag Awherity {"DEA™) (8.1%;. Favzal Boadt 19.75¢; and
othars (21 939,

Project Capitalization:

US$30.000.000 will be requued by the Borrewe: (a: defined balow .

Instrument: A sewror frst-mortgage nowe
Borrower: DHA Coger Ltd. 2 Pakustam entity (DCLT). whuck at Cioting will e

mayoritv-owned by a subudiary of Intemanocnal Elecuic Power LLC
[(“IEP™). & Delaware limited habiliry company. The equry will be owned
approximated a: follows:

IEP - 65 2%
DHA - 13%
Favsal Banl: — 9.7

Otlyers — 1 2%

Lender:

Cwverseas Frivare lavestment Corperanan ¢ GPICT)

Nete Facilitv:

Lendar shall izsue vo Borower a Nate ithe "Nt 1a the paaapal
amour of TSS50.600.000,

Term-

Fifteen {13) yvears. beguming after Conumerc:al Operation of the Power
Plant. pending rehabilitanon. The period prior 1o Commercial Operation
i referred to herein aw the “Rehabilization Period ™ The Fehataliation
Period i3 anticipated 10 talee approximaely 6 month: afrer Closmnz.

C ommmercial Operatien

Suall be fhe davz npon which Boreower aad Lender s engiewe: 0p1ee tLa
the Project hac achisved 1 muummum masximwun, and averaga SUIpwr
an agreed heat rate, et

MY LEITIsEL
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Funding Dare:

A aagle fundiag on the Cloung Dare. No additional dvawe :bali be

permurned.

tiq

Use of Proceeds:

Purehase of exisung semor and subordmated debr wsaed by United Bak
Limited. Fasvsal Banl- Hahib Bani, Askar banl: among othess wuk face
vatue of Palastan Rupee: ("PRE7) A8730000000 at a disconur of
approxanarely 3894 she purchaze of AET equury aad certam second Len
debt 15:ned b AEL with a face amount of $8 authon (for 31,7 anlhon).
with the balance being nsed fo: plant rebabditanon aad 2o

Marerial Project
Docmments

The folicwing shall be reasovably acceptable 63 Lender and shall wcheds

. that cepian power purchaze agreemen: betweer DUL 2ad Karacle

Eiectre Suppls Compacy (FKESC) for a terar of rwearv-five 27
veare (e "PPA™Y

2. that cerram gas supply agreemens benweer DCL and Sw Sowilie:
Gas Compaay (SSGCH dared Mav 2005 vdch provides for the
daily gas needs of the Project for the term of the agresment. wlich
sxpires Mav 2040, 4 beng expressly vaderstond that the  g2a:
stepgaly for the Project iz suarazateed tio: 2030 (she "GSAT .

Yos

that cestun lone term services agreemeats bemveenn DCL and
Tenaga Naitenal Berhad Femace " TWE Femace™ which shall
provide for rehabiliation. spase part; and provison of long-temy
mamtenancs sevicss for the Progest fm o peziad of ten 1100 vear

FLTSA™:

3. that certasyr Wwarer rupply afresment berwesn the Cagtommen:
Board CLfien and DCL proniding for deftvers of up 1o 3005001
gailon: per dav of potable water dthe “WEAT),

Agreements 1 throuzh 4 abwove coastunse the Wlatenal Propec:
Dacuoment:

Mamriry Dage:

Fifieen {151 vears Tom date of Conuneraial Operaton

Base Interest:

Base Interest shall be a fixed rare of approxuvaisly 6% per ammam
idepending upor maker condinons and TS, Treasury rater ot finannal
closing). pavable quarterly in agezars oo the last dav of 2ach calenda
guarter (the “Quacterhy Dates™). Interest shall be calevlated o the baus
of a 380 day vear for actpal davws elapsed.

Base Principal

Scheduled Amornzaten:

Druing she Benabinanoa Penod. witerest wuli asore oa amotnt: diswa

and shail be addzd to the balance of the nate. After the Rehabiliration

Perizd ends. morrgage-styvle pavirenc: hall he made. will egaal guarety
siallments of principal and 1aterést pavatie 1 arrenrs.

S SRR FL
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enamng on ke last dav of the fist montl Sollesnng the tlwee aeoaul
ansiverzary of the dare of Coneiereial Operanca [as detned m tae FPAL
quartasly evel imnstaliments of principal and nizrest will he paable.

Paviment Dares:

Grave Period: Fifreea (15) davs fvom the end of eacl: Quarterly Date
Defzule Interest: Trara percent (203 per annuen i excess of the raze atharwise chargeable

ot she Nate

Dasoribhutions: No disrburzons shabl be aitlowed waless: fay No Evenr of Detfanl: shall
hiave coctrred and he contianing or shall resel: from such dustribuaae:
the Debr Service Coverage Ratio st shall he sansfied. such that the Db
Service Coverage Rano fov the prior quarter shall equai oo excead 1.25x.

Rauking: Thie Wate will be seator secnred der of Boprowe: | wall rank: par? pasnn o
right of pavment vath — and wiil share equally and razably m the callatera
with — any oher semwor secured debr pernutnted by Lender. and will yank
senicr 10 amy stbordinsted debr iwcnred by Bomoswer. Berrovaer watll
Lave the nght 1w cham worling capizal. letrer of credat. and trade
firancing for operatzons.

Pricrity of Revenus Nat less frequentdy than guamteslry. the Pryject shall disnbuete 0 2
Applicadon: restrecrad collateral account at Bowrswer level (the "Cobateral Accovar s

all casl: ther availahle Tor distnibution te Borrower vader applicable iaw
and the rezmy: of any exishng debt aiaugaments ar the Project level. Al
ash w the Collaterai Account shall he applied oo Cuarterl Dares 1 the
fallewung order of priority 1o par i7he “Warerfall "y

{19 Pasvment of operating ard adayuwstative expense. of the Progat
a5 mectared,

121 Depasite mte ths senior Note pavmen: reserve account watil the
amouns of the naxt pavoen: of semor Note prancapal andl aterest o

abtaased:
1 Depesits 1ate reserie acccanis m faver of anr workueg capral
tender, ferter of credit lendsr oo gan supply proveder uanl he

o

receieyn balance(s) of such reterve acooun: 15 are azlusved:

(¥ F]

i4) Depessts 1t accoums ia 1espect of anv major maimenance
reserve of debt seivice reserve requirements fnd thex

%1 Depoitts imfe a dotribtinon seserve accomus which mav be
drsarivuted to the owners of the Froject a theu eiscnon
Debr Service A debt service seserve the "Dewt Seyvice Fererve Account ) shall be

vaa

31

mraT

™
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Recerve Account: estahisshed on the Clowung Dae. The Debr Service Reserve Account chall
be uzed to meet shortfalis m deht service of the Nowe  The Debr Service
Reserve Account shall iemally e funded with s letter of credit. and over
e, witk cash. upul o reaches 3 balance aqual ¢ e quaters’ debe
ervice, Aay draw: o the Debi Sarce Reserve Accoumt shall be
replenizhed i accordance with the Pricrity of Fevenus Applicanon uaul
ez requred balance 1 achueved,  Interest and eanpngs or permurted
mvesimern:s zhall accrue e the balance of the Debr Service Reserve
Accomnt. Borrower may fuad the Debt Service Feserve Accoun: vk o
lenier of crednt acceptable 1o Lender,

Veluntary Prepavimens: The Note mav be prepard by Borrower 122 whele or i part on any Parment
Date. with no prepavinent penalry.

Mandatory Prepavment: | Prncipal on e Note shali be subyact 10 mandatory prepaviment npes acy
marer casusly or mayor condemmnancn events. anv cale of asters and
tertact other exmaordinary f£ans attoms.

Seenzin-C cllateral: Collareral shall inchede 1) all cash flows of e Project and {u; & Zrst Lz
on zlf rangible and mrangible property of the Project. Lender shail have a
firs: pronry perfected secwiry inrerest in all asget: of Bomower. Al
restriced acocunes. weinding the Collateral Accours, shall be mawniamed
for *he benefit. and subject to the secunty mterest. of Lender.

Recourse: Bervower and e Project wall bave sole responsibiliry 1o pay the prncipal
ol and immerest on. the Note,

Eorce Majeure Barower shall be excused fiom paiiag ipterest or principal ro Lender
the evenr of ané for the diranon of 4 Fosce Magsure even:. Forre Majewe
event: shall include. imrer alia. (x) camurs) disaster:. {8) governmen:
actonz peeativelv affecung the Project. and (12} faitmre of the KESC
ystem 1o maintamn adequae voliage.

Incurrence of Additional | Benowe: will nor mw apy adduional delt pod paszy witht the Now
Debr: withow the wrren consent of Lendar (except as otheraise stated it tu:
tesm 2hwet} provided. however if requured by the gas supplisr. Lander will
agree to permit such supplier 1o secwre 3 12serve accoumr for zar supply
pavments that 15 funded abead of the Leader's debt service accomu with
regard 1o the Walerzall.

Documentaton: A Note Purthase Ameement. Note, Mormzage and related agresment:.
which shall confain appropriate coaditions precedent. represeniations and
warvemie:s, covenaie. and events of defandt prepared by and satistactory
m all reapects 1o Lander and its counszel.

Affirmative Covenants: The Note Puwrehase Agreement shail conram nspel and cwstomary
affimative covenant: for fcilines and wansactiom: of this fpe. inchiding,

M IACEEE L 4
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but 001 Linueed 1o, those seq forth below uck coveraat 1 be appacatls
e Bomrowerk

8 matenance of corparate extsiance and nght:.
'l performance of conrractiral cbhgauon

‘w1 periadic repormag. meladmeg delocery of financial staremaar,
ProfRchions. engnsenng rapats. and operating technizal reposts.

o wmely provinies of mfermiaton. notices and fmancial rRpoTE
v} mamntenanes of msurancs:
1t maintenance of properties:

vy compliance with ol gules. daws CONUACT and
anthorizations: approvais:

i) nspection: of books and properme:;

1x) compliance with other Jegal and regniata maters:

A nminten@uce f hicence: and attacnzatons,

Xt} masmtenance of Hens

21 mamteaance of book: and secords:

oadd complianes with customart suvirousments) raguiremearTs.
vy pavment of taves and ofher clamy when due,

'xv)  maintenance of secarity interests and secunty accounr:: and

xvt;  compharce with brdgenng proces: and anaual badger:

Negarive Covenanrs: The Note Purchase Agreemet shall contun vinal ad cuitomary neganse
covenanrs for facilittes and transacuon: of tlus mype. mciuding, bt oot
lenited to. thosze ser forth below (:uch covenauts 1o be applwable 1

Botrowes):

1) profubition on Liens and encumbrances oilter than “permutted hens”
10 he negoniated:

1) promation on sale-feazeback wansachons:

) profubiion on loans, capital eoataabugions. atd other mvesinienti:
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T prohibiuon on inctrence of adderional len::

A restricnons o use of p procesds e Note T :mI ™o

v profubitioas on addinonal debi and coanngers obliganoas;
vy bautanons on capdtal expandituess 10 be pegnnatad
i) lentrations on lesse

2} pro;hetion on the acqmseon of the seackiof or (he assets of anomer
buaness,

X proiubition oo fransacnon: with affibates. svlwect 1o exesnng
affihare transachnons whuch shall e scheduied and fufurs affilarz
rragsaction: which are enrered mro i the ordiaasy cowrse. on aa
arm s-lengéh basy fud o oan anmunal amount weol o excesd an
amoni 10 be derzinuned:

oo henirattcns on seope of and change: i buupecsactvinhes
conduczed: and

i) probibiion on mmendment. wadver or other changes of marenal
contracts. pernuts or anthorzanons,

Represenzations Ike Noiz Purchase Ageemen: shsll comran niual and customurs

and Warranties: represemations andd warrantes for wansacton: of tny Tpe appheable ro
Berrowe:.

Cendidons to Closing The Now shall contamn those conditions 1o findmg and closing vsual and

and Funding: tugtomary for ransachions of this npe. meinding. bur nor luptted fo. these

set forth below:

13 accuwracy of represantanons and warraniies.

2} absence of defanli or porential default:

niy) 1o marerial adverse effect

vl ne vielsion of law o any appheable orders or inninctons:

) delvery of customarys ifgal opauons e fam aad  substance
satisfactory to OPIC:

vy recempt of 3 report sausfacrery te OPIC from an Independsnt
Epezineer recardms the weclmical aspects of the Project:

vi)  compiener of dus dilteepce rEview by OPIC with resulis
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TARIFF PETITION

acte o OPIC:
 of Marenal Froject Decueneans sxsZacty tr Lender,

all required consen Lave heea abiaued

and

L pernuty o aad approvals

cloieng of acquasnic

Events of Defaunln:

[

ot

Asy

Tl Nose Purchase Agreemery shall mcinds wsual and costomary éefauls
provisions. for tranzacnon: of
faflowme:

mdegmeris w sxcess of ypear

. the

s ope. mclonding bt not liouted o

faclwre 1o maker numely pasments of pracipal. interest ¢ feee whea

dus:
breack of covenzars. fyvith curs
perrads Jor certam covenant

representations of Warrantes
. 1 ha peeanstedl

eress defauls o0 other maranal debe (if anvi

braack of Marer:al Project Docvments:

falure 1o comply with oy marerial law. perowt. nele contession of

approval:

related doctmenr 1o

fahure of slie Note Purchase Agream

rema i el force ¢

et 01 30 W

d effect

oLl of unpAmment
L enda:;

e mteresr of

.1.
-'l

of pricriny of anv her or s2

fatlwe 1o n“;i-:-.- tmety pavmens: oft any other Project delbi

baalzuptey, maalvensy or duessluhon

ed anmonnss; ad

abandonmens of die Project

Indust:y standard cure penods will be acfardad ©© the Bogrowe

Expenses:

Berroowrer hereby agrees o
poclet fees and r:\:pe:m of
irdependent consuitanrs ar Ci

arahie out-of-
ounze!l and

reamaburse Lender for all raas
f Lendar and 15 rzasonable legal ¢
tosing.

Propased Closing Date:

November 300 2002
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-

Governing Law: Seate of New York
Whaiver of Jury Trial: Borrower and Lender aud they respectors affiliazes hershw sack warvs an

pght to B1al B i m 2y achon ARstdg o Jourastnd with the
wagsachon: ontemplated barehy oo by s of dhe docwnenss relang
the facilire,

Nor a Comiminnent: Thys term shest 3o wot bandiag on Borrawer or Lender ov any of thew
sfflates and iy submumed fx dicuisiie purposes onlv. No bwdia?
agreemen’ shall be conndersd reacked on the subrécr maner of dus o
sheet ualess and vanl defrutive aad Znal docamenzatioa La: beea sigred
and delivered by all parties contamtng such term: and conditors a3 are
satiziactory o Lender and Bosrower.
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TNB REMACO

DHA CO-GENERATION LIMITED
94MW CO-GENERATION COMPLEX
AT
KARACH!, PROVINCE OF SINDH
PAKISTAN

TERM SHEET FOR THE PROVISION OF LONG TERM SERVICE
AGREEMENT (LTSA)

Revision 3
August 2, 2012




A. Scope and Term

TNB REMACO will supply spare parts (“Program Parts”] for the gas turbine and also repair or
refurbish the Program Parts at a suitable repair facilities {"Repair Center”} during the term of
the LTSA. TNB REMACO will also provide services to perform scheduled maintenance and
unscheduled maintenance to the gas turbine, waste heat boiler, steam turbine and its
generator during the term, The Balance of Plant {BOP) routine maintenance shall be performed
hy the plant operator. TNB REMACO will perform inspection to the BOP during HGPI and M{ of
the respective main plant. The BOP inspection cost Is included below {to be subtitted on 27
lune 2012). The unscheduled maintenance will be considered as extra works and will be
provided by TNB REMACO at the Time and Material Rates in effect at the time the work is
performed. Our manpower rates are per Attachment 1.

The scheduled maintenance outage will be based on the following conditions:

1. The gas turbine shall be operated at base load with around 7,000-8,000 equivalent
operating hours (EOQH) /year.
2. The main fuel for the gas turbine is gas and running hours on distiltate shait be limited

to a minimunr.
3. The gas turbine, waste heat boller, steam turbine and associated generator shall be

operated as per OEM recommendations.

The term of the LTSA shall commence from the effective date and unless terminated earlier, the
term shall end ten {10) years from the effective date, whichever come earlier.

A proposed complete cost of one cycle maintenance of the power plant is detailed in
Attachment 2, Please note that the portion quoted by Sulzer on new parts supply, parts
refurblshment and imspection consumables will be directly taken from Sulzer’'s guotation
whereby the handling charges percentage added for TNB REMACO is to be discussed and
agreed. Owner should also observe and adhere to terms and conditions outlined in the Sulzer’s
guotation. The revised quotation by Sulzer (dated 10" July 2012} is attached in Attachment 3.

8. Technical Expert and Site Support

TN8 REMACC will provide four (4) technical experts inclusive of one Contract Performance
Manager (CPM) to he residents at the power plant and these experts will act as technical
advisors to the plant management team. These experts will be the residents at tire power plant
for a period of two (2} years except for CPM, which will stay throughout the period of the LTSA.

The experts will be as follows:

1) Maintenance Expert — The Maintenance Expert will advice technically on any
maintenance issue, Among the scope of works is:
e To develop a maintenance regime for the various equipment with the
assistance of the power plant personnel

R — s e e e e——
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¢ To develop a Wark Management Process for the power plant for day to day
operation and work schedule '
* To establish a metric for performance management

2) Operation Expert - The Operation Expert will advice on any « perational issue. Among

the scope of works is:
* Provide On Job Training (OJT) for power plant personnel
s To develep a Standard Operating Procedure (SOP) and troubleshooting

technique
o To develop metrics for operation for performance management

e To develop operations routine

3} Control and Instrumentation Expert - The Control and Instrumentation Expert will
advice technically on any Control and Instrumentation issue. Among the scope of

works is:
s To provide On Job Training to the | & C team
e To develop tools for monitoring the power plant performance
& To develop a long term planfor 1 & C

4) Contract Performance Manager - The Contract Performance Manager will be
responsible for matters regarding the LTSA. Among others, the Contract

Performance Manager will be responsible to;
¢ Adwvise the Owner in outage scheduling for the power hlock

o Ordering the Capital Parts

e Follow-up on the progress of delivery of Capttal Parts

s Arranging and follow-up on the parts repair works at Repair Center

o Participate in pre-outage planning and post-outage meeting

e Arranging for the manpower for scheduled and unscheduled maintenance

Estimated cost for deployment of one {1} expert is USD 22,000 per month. The cost covers the
followings:

» Flight ticket for mobilization and demobilization to site
*  Accommodations at site

The owner shall provide and bear the caosts for the followings:

s Official trave!, accommodation and associated allowances related to work outside or
inside Pakistan,

o Office facilities at site,

o Transportation at site,

—— e ———
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Total cost for two {2} yoars of four (4} technical experts inclusive of a Contract Performance
Manager is USD 2,112,000.00. Please note that yearly cscalation will be applied as stated in

item K.
C. Supply of Slemens V64.3A gas turhine Capital Parts

Based on Sulzer quotation and agreed percentage adder TNB REMACC will supply the following
Capital Parts listed helow during the term of the LTSA. The numbers of Capital Parts required
during the term of the LTSA are estimated bhased on records gathered by our technical team
during the site visit only. Please refer to Attachment 2.

The total cost for one cycle of maintenance is USD 8,026,402.00 and total for inspection
consumable is USD3, 377, 860.51.

These cost already taken into account 10% percentage adder for TNB REMACO,
transportation cost, insurance, Pakistan duties and taxes,

Please note that we assume a complete set of inner and Outer Heat shield and Turbine Heat
shield (all shield aiso known as tiles) to he purchased during 1** HGPI to cover for any shortfall..
However we anticipate a partial refurbishment -of these shields at the next MI. Costing as

shown in the costing sheet (Attachment 2},

Note:

1. Since the cost from our parts supplier i.c. Sulzer are passed directly to the owner, the terms
and conditions for parts will be as per outlined in Sulzer's quotation.

D. Repair/refurbishment services

We will implement the concept of roll-in roll-out maintenance concept to optimize the
procurement of Capital Parts, However, one (1) set of spares need to be purchased ar
refurbished prior to upcoming Schedule Inspection. List of spares and cost for ten (10) years is
incduded in Attachment 2. The price for repair scrvices is subject to price escalation. The
estimated price for parts repairis listed in table below.

The prices listed below are based on the followings:

1. The terms and conditions are as per outlined in Sulzer’s quotation.
2. The price for repair is based on medium repair.

The total refurbishment cost based on Sulzer quotation is USD 1,682,171.68.

o —=
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These cost already taken into account 10% percentage added for TNB REMACO,
transportation cost, insurance, Pakistan duties and taxes.

L. Services for scheduied maintenance

Listed in table below is the estimated price for services {o perform scheduled maintenarnce. The
price Is inclusive the cost of TNB REMACO manpower, consumables, technical adviser and site

works,

(i) Gas Turbine V64.3A/5GT 1000F

[ Type of Estlmated | Fstimated Cost ]
Maintenance { Duration (UsS) Note
(Days) _| _
1. Costis per event,
Minor
Inspection / 93.000.00 2. Cost of new spare and parts
| | refurbishment is not included -
HGP 42 1.800.000.00 | + tobe bome by owner.
Inspection e
3. These prices are inciusive of
Technical Advisor’s and
inspections consumabhies,
Major 52 2,500,000.00 | 4. Commissigning activities for
Inspection _
Combustion inspection will be
by owner’s.
- . ]
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(i) Steam Turhine Siemens NK40

Type of Estimated [_Es'timatéd_(fos't—_
Maintenance | Duration (USS) Note
— — | (payy) |
B T e LT T, T T
1. Costis per cvent.
Minar 21 191,000.00 | 2. Cost of new spare and parts
refurbishment is not included
- —  — 7 T —— — - ta be borne by owner.
3. These prices are inclusive of
Major 52 1,072,000.00 Technical Advisor’s and
inspections consumables.
I B _ )
(iii} Generator
" Type of Estimated | Estimated Cost | B
Maintenance | Duration {USS) Note
(Days) , _ _ ]
ino 1. Works is inclusive of
Minor a2 115,000.00 vores s incusive o
N Inspection L . diagnostic services
2. Costis per event.
3. Cost of new spare and parts
refurbishment is not included -
Major
. 52 440,000.00 to be borne by owner.
inspection
4. These prices are inclusive of
Technical Advisor’s and
Inspections consumables.
e —
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{iv) Waste Heat Boiler (WHB)

B Type of Estimated Estimated Cost o ]
Malntenance | Duration {USS$) Note
. |_(oays} | | —
1. Costis per event,
2. Cost of new sparc and parts
refurbishment is not included -
Yearly 14 74.,000.00 to be horne by owner.
Inspection
3. These prices are inclusive of
Technical Advisor's and
inspections consumables,
a4 ]
Notes:

e Supply of parts and manpower to perform unscheduled maintenance will be
treated as extra works and the scopes and prices to be mutually agreed at

the time of event.

» Repair (parts and manpower) for inspect only items Is considered as Extra
Works. Inspect only items are items that faill prematurely or Items not meant
to be replaced during the life of the gas turbine, such as the wrbine rotor.

Please refer to Attachment 2 for detail. The total cost for services based on ten {10) years-of
schedule maintenance is USD 6,282,000.00.

F. We will provide training for C & | staff which is for 15 peopie for a period of one (1) week.
The training will be provided by the C & ! expert. The training will be on plant control
system, covering theory and may also include practical training. We will finalize training
syllabus with power plant management before the training. The total training cost will be
USD 60,000.00. The venue and accommodation if required for the participants will be
provided by owner. The time for the training shall be agreed by both parties,

G. We estimating that the total spare parts requirement for steam turbine, generator and
HRSG for ten (10) years period to be USD18,818,185.00. if owner require TNB REMACO to
manage the purchase of these parts on its behalf, TNB REMACO wlli charge management
fee, the amount of the fee will be agreed by both parties. The owner need to agree on the
parts list prior to purchase hy TNB REMACO.

DHA Co-Gen Ltd, - Term Sh-eet for [ong Term Service Agreement
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H. TNB REMACQC will supply and instali a complete unit of Compressor Cleaning System as
describe in Attachiment 4. The cost is USD 373,833.00.

. Contingency — To cater for unforeseen additional works that might be encountered during
ten (10) years operation and maintenance of the power plant, 10% contingency amount has
been added as per Attachment 2, The total contingency amount is USD 4,073,245.00.

1. The total estimated cost for the Long Term Service Agreement for a period of ten (10) years
for the above scope of works and as detailed in Attachment 2 (s USD 44,805,697,15.
Inclusive of estimated 10% as TNB REMACO percentage adder tor new parts, refurbish
parts and consumable and also 10% contingency to cover for any additional works. This
price Is not inclusive of yearly escalation based on indexation. We also do not include any
cost for the inspection of the water desalination equipment.

K. Price Escalation

Prices above is based on February 2012 price {"Based Year Price” or BYP) and will be escalated
to cover, among others, inflation and currency fluctuation. The mechanism to calculate the

price escalation is divided into two (2) portions:
1. Services by TNB REMACO

The escalation will he as follows;

Service Costiyey = Service Costiper x CPladjusty
Where:

Service Costirey = The service cost at the year the scrvice fo e
rendered
Reference Service Cost as per stated in this

Service Coslyur = proposal as Based Year Priced (BYP)

CPladjust,y = the CPY adjuStmant factor as calcuiated below
for the Year,

CPladjustyy = WPakistanCPl, fWPaldstan CPly.o
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where:

CPiadjusty, = the Inflation Adjustment Factar applicable for the adjusted

year;

i

Wirakistan CPly the Whakistan CPI applicable for the adjusted Year

WPakistar CPl,y. = the WPakistan CPI {or the Base Year

[Note © The Pakistan CP! used as issued by Pakistan Federal Bureau of Statistics from lime to
time {or any successor or replacement agency thereto).

“Yearly WPakistan CPI" means the average of each of the end of Month values for the Wholesale
Pakistan Consumer Price Index {WPakistan CPI) in the Year immediately preceding the relevant
Year, which shall equal the sum of all the Month-end Whakistan CPl values in the Year
immediately preceding the Year divided by the number of such values; provided, that if any such
values for any of such Year are nol available, then the average of the end of Month values for the
mast recent availabile three (3) Manths shall be used.

i. Al intermediate calculations in relation o the indexation of the Fixed O&M Fee shali be
made to five (5) places of decimal without rounding and the final product shall be rounded
to the second (2™ decimal place and a figure of five (5) or more in the third (3') decimal
piace shall result in a rounding up of the second {2") decimal.

fi. In the event the speclfied indices are discontinued, or the basis of the calculation is
modified, equivalent indices shall be substituted by mutual agreement of the Parties,

The price escalation will become effective one (1) year after the BYP.

2. The escalation prices for Sulzer parts are as per Sulzer proposal {Attachment 3).

L. Terms and Conditions

We will finalize the terms and conditions at our soonest. We reserve the right to change the
price for the works provided by us.as stated in this term sheet pending finalization of the LTSA.

This Term Sheet shall be executed by the LTSA upon its execution.

DHA Co-Gon Ltd. — Tcm': Shect tor Long Term Service Agreemcnt P
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M.  Woarranty and Guarantee

TNB REMACO will provide warranty for parts and repair services. Warranty for parts and
services are twelve (12) months after installation or eighteen (18} months after delivery or

8,000 EOH.

TNB REMACO will not provide guarantees for plant performance such as plant output (MW) or
heat rate/efficiency since we are not the operator of the plant.

TNB REMACO will provide a separate quote to the Owner for our team to do a performance
test of the power plant after the COD.

N.  Exchange Rate

Please note that the prevailing exchange rate used to convert from EURQ to USD Is 1 EURO to
1.26166 as per XE Exchange Rate {(www.xe.com) on 15" June 2012.
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SUMMARY OF INSURANCE HISTORY OF DCL
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13 September, 2012

The Chief Executive Officer,

DHA Cogen Ltd

DSL-1, Coastal Avenue, DHA Phase -8

Karachi.

Dear Sir,

insurance Covers of 50 MW DHA Cogen Power Piant

We at Aon in our capacity as appointed insurance brokers of DHA Cogen Ltd have been working for DCL
since 2009 when the plant first started its commercial operations. We arranged Comprehensive

Machinery insurance (CMI), Terrorism & Sabotage and Third Party Liability insurance covers for DCL. All
three covers remained in place for two years in 2009 and 2010. A brief summan} of the insurance cover
is appearing in the following lines.

31 Jan, 2009 to 30 Jan, 2010

Premiu Gross »
Sum Insured Deductible m Premium Net Premium
Insurance Type (PKR) (PKR) Rate(%) (PKR) (PKR)
Comprehensive PD: GT; 80,000,000 0.34%
Machinery 6,926,746,000 ST, HRSG, 0.42% | 30,709,864 34,093,520
Insurance {CMI) Bl: 1,600,000,000 | Transformer,
Boiler:
' 40,000,000
Act of God:
40,000,000
All Other
losses:8,000,00
0
B!: 60 Days
Terrorism PD: PD: 40,000,000
3,200,000,000 Bl: 30 Days
Bl: 800,000,000 0.27% | 11,059,000 12,233,330
Third Party ,
Liability
{Bodily injury to or
Property damage | 800,000,000 EEO
, of third parties) and AGG 800,000 ; 0.19% @ 1,520,000 1,689,440
| Total
' 43,288,864 48,016,290
1

AOQON RISK SOLUTIONS
2nd Floor, Bahria Complex !Il, M.T. Khan Road, Karachi-74000, Pakistan,
1+92.21.111.AON.ACN | f +92.21.3561.5338

WWW,a0N.Com

Aon Insurance Brokers (Private) Limited | R. No. 42144




AON

31)an 2010 to 30Jan, 2011

Comprehensive PD: GT: 126,600,000 0.50% | 70,129,512
Machinery 7,966,620,149 ST, HRSG, 0.80% . 59,934,727
Insurance (CMD BI: Transformer, ‘
i 2,401,987.615 Boiler: 42,200,000 E
Act of God:
42,200,000
! All Other !
| i losses:21,100,000 !
i Bl: 75 Days :
| Terrorism PD: PD: 42,200,000
i 3,376,000,000 Bl: 30 Days
1 BI: 844,000,000 0.27% | 11,816,000 14,103,574
i Third Party 840,000 each and :
Liability every occurrence
¢ (Bodily injury to or
Property damage | 840,000,000 '
of third parties) EEQ and AGG 0.19% ; 1,596,000 1,776,314
Motor Insurance 15,765,000 NI 2.60% | 409,890.00 481,931.30
Total ' 73,756,627.00 | 86,491,331.30

However, following repeated Gas Turbine losses, plant could not continue its operations and is
shutdown till to date. As the plant is not operating markets treat the risk as silent and only allowed a
limited perils cover called FLEXA (Fire, Lightning, Explosion and Ajrcraft Damage) and Terrorism
insurance cover whereas DCL decided not to renew Third Party Liability insurance cover.

At your advice we approached London and Singapore markets to have their advice for any operationa!
cover after plant resumes operations ( anticipated by May, 2013} and were told that without a full
underwriting submission to assess they cannot even comment (at this stage) on the coverage to be
offered. They also need information about the current plant status including GT, ST:and detailed
breakdown of values. However for terrorism insurance markets are prepared for flat renewal as per
expiry provided security situation in Pakistan does not worsen.

Therefore, at this pointin time it would not be appropriate for Aon to provide DCL with any indicative
premium for All Risk / Comprehensive Machinery insurance until such time the plant attains a better
status and both GT and ST and other ancillary equipments become functional.

However, when assessing the premium for operational plant, DCL must factor in the future behavior of
markets (which is currently considered as hard market) and loss history over the last five years.

AON RISK SOLUTIONS 2
2nd Floor, Bahria Complex I1l, M.T. Khan Road, Karachi-74000, Pakistan.
t+92.21.111.AON.AON | +92.21.3561.5338
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AON

We intend to carry out a Risk Engineering Survey in coming months to capture the current status and
future plans to bring improvement to the plant which will be shared with the insurance market allowing
thern to gain interest and provide us a quotation.

Hope the abave explanation is of assistance.

Very Best Regards,

Abdul Ba haplawala
General Manager

AON RISK SOLUTIONS 3 .

2nd Floor, Bahria Complex Ill, M.T. Khan Road, Karachi-74000, Pakistan.
t+02.21.111 ANN AON | £ 492 71 T8A1 53R
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