National Electric Power Regulatory Authority
' Islamic Republic of Pakistan

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

No.NEPRA/R/TRF-72/EEPL-2007/3062-64
July 19, 2007

Subject: Determination of the Authority in the Matter of Tariff Petition filed by
Engro Energy (Pvt.) Ltd. (Case No. NEPRA/TRF-72/EEPL-2007)
Intimation of Determination of Tariff pursuant to Section 31(4) of the
Regulation of Generation, Transmission and Distribution of Electric Power Act

(XL of 1997)

Dear Sir,

Please find enclosed the subject Determination of the Authority along with
Annexure-I, 11, TIL IV & V(102 pages) in Case No. NEPRA/TRF-72/EEPL-2007.

2. The Determination is being intimated to the Federal Government for the purpose of
notification of the approved tariff in the official gazette pursuant to Section 31(4) of the
Regulation of Generation, Transmission and Distribution of Electric Power Act (XL of 1997)
and Rule 16(11) of the National Electric Power Regulatory Authority Tariff (Standards and
Procedure) Rules, 1998.

3. Please note that only Order of the Authority at para 78 of the Determination relating to
the Reference Tariff and allowed adjustments & indexation along with Annexure-I, IT & III
needs to be notified in the official gazette. The Order is reproduced for the purpose of clarity
and is attached herewith.

DA/as above.

8.0 -6%.
(Mahjoob Ahmad Mirza)
The Secretary

Cabinet Division
Government of Pakistan
Cabinet Secretariat
Islamabad

CC:
1. Secretary, Ministry of Water & Power, Islamabad.
2. Secretary, Ministry of Finance, Islamabad.




Case No. NEPRA/TRF-72/EEPL-2007

ORDER OF THE AUTHORITY
IN CASE NO. NEPRA/TRF-72/EEPL-2007
TO BE NOTIFIED IN THE OFFICIAL GAZETTE

Pursuant to Rule 6 of the NEPRA Licensing (Generation) Rules 2000, Engro Energy
(Pvt) Limited is allowed to charge, subject to adjustment of Capacity Purchase Price on
account of net dependable capacity as determined by test jointly carried out by Central
Power Purchasing Agency (CPPA) and the petitioner, the following approved specified
tariff for delivery of electricity to CPPA of NTDC for procurement on behalf of Ex-
WAPDA Distribution Companies:

Reference Tariff

Tariff Components Year 1to 10 Year 11 to 25 | Indexation
Capacity Charge
PKR/kKW/Hour)
O&M Local 0.1022 0.1022 WPI
O&M Foreign 0.0065 0.0065 { USS$/PKR
Cost of Working Capital 0.0277 0.0277 KIBOR
Insurance 0.0572 0.0572 Nil
Debt Service 0.7336 - LIBOR
Return on Equity 0.2542 0.2542 NIL
ROE during Construction 0.0229 0.0229 NIL
Total Capacity Charge 1.2043 0.4707
A) Energy Charge for Operation
on Gas Rs./kWh
Fuel Cost Component 1.9785 1.9785 | Fuel Price
Variable O&M Local (.0285 0.0285 WPI
Variable O&M Foreign (.1300 0.1300 | US$ to PKR
B) Operation on HSD Rs./kWh
Fuel Cost Component 7.1440 7.1440 | Fuel Price

Note: i)  Capacity Charge Rs./kW/hour is applicable to dependable capacity at
the delivery point.

ii)  Dispatch criterion will be Energy Charge.

iy The above tariff is applicable for a period of 25 years commencing
from the date of the Commercial Operation.

iv)  Component wise tariff for operation on Gas and HSD is indicated at
Annexure I & 11.

v)  Mechanism for calculating composite tariff (Permeate Gas+HSD)
during gas curtailment is given at Annexure-III
\e




Case No. NEPRA/TRF-72/EEPL-2007

The following indexations shall be applicable to reference tanff;

One Time Adjustment

a) Adjustment due to variation in net capacity

The reference tariff has been determined on the basis of minimum net capacity of
216.80 MW at delivery point at mean site conditions. All the tariff components
except fuel cost component shall be adjusted at the time of COD based upon the
IDC tests to be carried out for determination of contracted capacity. If the TDC 1s
established higher than 216.80 MW, the adjustments shall be made according to

the following formula:

i) Revised O&M Local = 0.1022/tested IDC x 216.80 MW
il) Revised O&M Foreign = 0.0065/tested IDC x 216.80 MW
1i) Cost of Working Capital = 0.0277/tested IDC x 216.80 MW
i11) Insurance = 0.0572/tested IDC x 216.80 MW
iv) Debt Service = 0.7336/tested IDC x 216.80 MW
v) Return on Equity = (0.2542/tested IDC x 216.80 MW
vi) ROE during Construction =  0.0229/tested IDC x 216.80 MW
vii) Variable O&M Local = 0.0285/tested IDC x 216.80 MW
viii) Variable Q&M Foreign = 0.1300/tested IDC x 216.80 MW
b) Adjustment in Insurance as per actual

The actual insurance cost for the minimum cover required under contractual
obligations with the Power Purchaser not exceeding 1.35% of the Plant &
Equipment cost will be treated as pass-through. Insurance component of reference
tariff shall be adjusted as per actual on yearly basis upon production of authentic

documentary evidence by EEPL according to the following formula;
Insurance (Revised) = AIC/$1.78 million x AP
Where;

AIC = Adjusted Insurance Component as per IDC Test

AP = Actual Premium
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Case No. NEPRA/TRF-72/EEPL-2007

c) Adjustment due to custom duties, withholding tax and Interest during

Construction

Debt Service, Return on Equity and ROE during construction shall be adjusted on
account of actual variation in customs duties, withholding tax, drawdown and
Interest During Construction with reference to the estimated figures of USD
6.797 million and USD 14.983 million respectively. EEPL shall submit the
relevant documents to NEPRA within 7 days of COD for adjustment of relevant

tariff components.

d) Adjustment in project cost due to variation in Dollar/Rupee parity

Any variation in project cost during construction period on account of vanation in
dollar/Rupee parity shall be allowed through adjustment in the project cost. For
the purpose of this adjustment petitioner shall provide payment schedule along
with the exchange rate prevalent on the date of particular transaction. EEPL’s
final reference tariff table shall be revised on COD to incorporate all the

permissible adjustment during construction period.

Pass-Through Items

No provision for income tax has been accounted for in the tariff. If EEPL is
obligated to pay any tax on its ROE, the exact amount paid by the company may
be reimbursed by CPPA to EEPL on production of original receipts. This
payment will be considered as pass-through (as Rs./kW/hour) hourly payment
spread over a 12 months period in addition to the capacity purchase price in the
Reference Tariff. Furthermore, in such a scenario, EEPL will also submit to
CPPA details of any tax shield savings and CPPA will deduct the amount of these

savings from its payment to EEPL on account of taxation.

Withholding tax is also a pass through item just like other taxes as indicated in the
government guidelines for determination of tariff for new IPPs. Withholding tax
shall be allowed @7.5% or applicable rate on ROE. CPPA (NTDC) shall make
payment on account of withholding tax at the time of actual payment of dividend
subject to maximum of 7.5% or applicable rate of 15% equity according to the

following formula:
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Case No. NEPRA/TRF-72/EEPL-2007

Withholding Tax Payable = [ {15% * (E(Ref) — E(Red)} +ROEDC(Ref)] * 7.5%

Where:
E(Ref) = Reference Equity (US$ 51.167 million x 61)
E(Red) = Equity Redeemed

ROEDC(Ref) = Reference Return on Equity During Construction

In case Company does not declare a dividend in a particular year or only declares

a partial dividend, then the difference in the withholding tax amount (between

what is paid in that year and the total entitlement as per the Net Return on Equity)

would be carried forward and accumulated so that the Company is able to recover

the same as a pass through from the Power Purchaser in future on the basis of the

total dividend pay out.

Indexations:

The following indexation shall be applicable to the reference tariff as follows;

a)

Indexation applicable to O&M

The local part of Fixed O&M cost will be adjusted on account of Inflation (WPI)

and Fixed O&M foreign will be adjusted on account of variation in dollar/Rupee

exchange rate and US CPL Quarterly adjustment for local inflation, foreign

inflation and exchange rate variation will be made on 1% July, 1* October, 1%

January & 1% April respectively on the basis of average of the latest available

information with respect to WPI (notified by the Federal Bureau of Statistics), US
CPI and revised TT & OD Selling rate of US Dollar as notified by the National

Bank of Pakistan. The mode of indexation will be as follows:

@

Fixed O&M

F O&M(LRev) = 0.1022 * WPI (REV) /118.96
F O&M(FRev) = (0.0065 * US CPI (REV)/202-41*ER(REV) /61

Where:

F O&M( rev) = the revised applicable Fixed O&M Local Component of
the Fixed Charges indexed with WPI
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F O&M (yrev) = the revised applicable Fixed O&M Foreign Component
of the Fixed Charges indexed with US CPI and
Currency fluctuation

WPl rEv) = the Revised wholesale Price Index (manufactures)

WPlrcr) =118.96 wholesale price index (manufactures) of March
2007 notified by the Federal Bureau of Statistics

202.41 US CPI for the month of March 2007

the Revised TT & OD selling rate of US dollar as
notified by the National Bank of Pakistan

us CPI(REF)
ERrev)

The reference numbers indicated above shall be replaced by the revised numbers

after incorporating the required adjustments at COD.

(i)  Variable O&M

The formula for indexation of Variable O & M component will be as
under:

V O&Mirevy = 0.0285 * WPI zgvy) /118.96

V O&Mrreyy = 0.1300 * US CPlirevy202.41*ERrEvy 61
Where:

V O&M revy = The revised applicable Variable O&M local component
indexed with WPL

VO&Mrevy; = The revised applicable Variable O&M Foreign
component indexed with US CPI and currency
fluctuation.

US CPligery = 202.41 US CPI for the month of March 2007

ER (revy = The Revised TT & OD selling rate of US dollar as
notified by the National Bank of Pakistan

Note: The reference numbers indicated above shall be replaced by the revised

numbers after incorporating the required adjustments at COD.
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b) Adjustment for LIBOR variation

The interest part of fixed charge component will remain unchanged throughout
the term except for the adjustment due to variations in interest rate as a result of

variation in quarterly LIBOR according to the following formula;

Al = P(REV) * (LIBOR-(REV) - 540%) /4
Where:
Al = the variation in interest charges applicable corresponding to

variation in LIBOR. A I can be positive or negative
depending upon whether LIBORrgv) > or < 5.40%. The
interest payment obligation will be enhanced or reduced to
the extent of A I for each quarter under adjustment
applicable on quarterly basis.

Prevy = is the outstanding principal (as indicated in the attached
debt service schedule to this order) on a quarterly basis on
the relevant quarterly calculations date. Period 1 shall
commence on the date on which the 1% installment is due
after availing the grace period.

Working capital component of tariff will be adjusted on the basis of quarterly
variation in reference KIBOR (10.4%) while spread (200 basis points) remaining

the same.

c) Fuel Price Variation

The Variable Charge part of the tariff relating to fuel cost shall be adjusted on
account of the fuel price variations as and when notified by the relevant authority,
which in the instant case is the QOil & Gas Regulatory Authority (OGRA). In this
regard, the variation in EEPL’s allowed rate relating to fuel cost shall be revised

according to the following formula:

FCg(Rev) = Rs.1.9816 per kWh * FPg(Rev)/Rs. 204.43 per
MMBTU

Where:

FCg (Rev) = Revised fuel cost component of Variable Charge on

permeate gas
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FPg (Rev) = The new price of permeate gas as notified by the
relevant Authority per MMBTU of fuel adjusted for
LHV-HHYV factor.

FCd(Rev) = Rs. 7.1440 per kWh * [FPd(Rev)/ Rs.32.045 per
Litre (Excl-GST)

Where:

FCd (Rev) = Revised fuel cost component of Variable Charge on
diesel

FPd(Rev) = The new price of diesel as notified by the relevant

Authority per Litre of fuel excluding 15% GST.

Reference tariff table for permeate gas subject to permissible adjustments
in accordance with mechanism as provided above will be applicable till
2014 or as long as allocated permeate gas 75 MMCEFD 1s available, which
ever is later. Use of HSD for operation on account of gas curtailment (10
days or equivalent hours), temporary interruptions (6 days or equivalent
hours) and ATA of OGDCL (20 days or equivalent) is resiricted to
maximum of 36 days in a year or equivalent hours. The allowance for 36
days per annum or equivalent hours is to be treated as provision and not
right of the power producer for its full utilization. EEPL will not be
compensated by the power purchaser on account of gas curtailment from
the allocated quantity 75 MMCFD, beyond maximum allowance of 10
days or equivalent hours in a year. The maximum allowance of 36 days
will be reduced accordingly in case the schedule of ATA of gas processing
plant and routine annual maintenance of power plant are matched and

carried out simultaneously.

During gas reservoir depletion phase that shall be established through the
documentary evidence to be provided by the power producer, the shortfall
in available gas will be met by commingling HSD fuel. In this case the
maximum fuel cost component per kWh will not exceed the prevalent
average fuel cost component per kWh of RFO (HSFO) based power

plants. The composite applicable fuel cost component (Permeate

Gas+HSD) per kWh will be on actual mix of fuel calculated in accordance
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applicable till such time the composite fuel rate per kWh does not exceed
the prevalent average fuel cost component of RFO (HSFO) based power
plants.

V) At any time during the reservoir depletion phase, if there is a sufficient
cause shown by the power producer supported with concrete evidence to
the fact that it is commercially no longer viable for EEPL to continue with
existing tariff arrangement as given in para (iv) above and therefore, it
considers modification in the existing plant facility, the company in that
case will seek approval of the Authority for any additional investment or

change of fuel for the proposed modification.

IV.  Adjustment on account of inflation, foreign exchange variation, LIBOR variation
and fuel price variation will be approved and announced by the Authority within
seven working days after receipt of EEPL’s request for adjustment in accordance

with the requisite indexation mechanism stipulated herein.

Terms and Conditions of Tariff:

1) Use of Permeate Gas will be considered as primary fuel.
ii) All new equipment will be installed and the plant will be of standard
configuration.

1ii) Dispatch criterion will be based on the Energy Charge.
iv) Diesel o0il will be used only for startups and other contingent requirements
as mentioned above.
V) No startup charges have been accounted for in the above reference tariff
table.
The above tariff and terms and conditions be incorporated as the specified tariff approved
by the Authority pursuant to Rule 6 of the Licencing {Generation) Rules, in a Power

Purchase Agreement between EEPL and CPPA.




ENGRO ENERGY {PVT) LIMITED
Specified Tariff (Permeate Gas)

Annexure |

Variable Charge (PKR/kWh} Capacity Charge (PKR/kW/Hour) Total
Varlable | Variable . Financing Retl.!rn on ) ) Fixed Cost at
Year Fuel O&M 0&M Total | Fixed O&M Fixed Q&M Insurance Cost on Returf\ on| Equity fc.u' WItth|dl:lg Loan Interest Total B0% Plant | . o kWh
Local Foreign Local Foreign Worlfmg Equity Constr_uctmn Tax @7.5% | Repayment | Charges Factor
Capital Period Rs./kWh
1 1.9816 6.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3297 0.4039 1.2262 4.1822 6.8560
2 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3583 0.3754 1.2252 4.1822 6.8560
3 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3893 0.3443 1.2252 4.1822 6.8560
4 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 6.0208 0.4231 0.3106 1.2252 4.,1822 6.8560
5 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4597 0.2739 1.2252 4,1822 6.8560
6 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4996 0.2340 1.2252 4.1822 6.8560
7 1.9816 0.0285 0.1300 | 21402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.5429 0.1907 1.2252 4.1822 6.8560
8 1.9816 0.0285 0.1300 | 21402 0.1022 0.0065 0.0572 0.0277 0.2642 0.0229 0.0208 0.5900 0.1437 1.2252 4.1822 6.8560
9 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.6411 0.0925 1.2252 4.1822 6.8560
10 1.9816 0.0285 01300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.6967 0.0370 1.2252 4.1822 6.8560
11 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
12 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
13 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
14 1.9816 0.0285 01300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.25642 0.0229 0.0208 0.4915 2.95984 4.8515
15 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
16 1.9816 0.0285 0.1300 | 21402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
17 1.9816 0.0285 0.1300 | 21402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
18 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
19 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
20 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
21 1.9816 0.0285 0.1300 2.1402 0.1022 0.00865 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
22 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
23 1.9816 0.0285 0.1300 | 21402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
24 1.9816 0.0285 01300 | 21402 0.1022 0.0065 0.0572 0.0277 £.2542 0.0229 0.0208 0.4915 2.959%4 4.8515
25 1.9816 0.0285 0.1300 | 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
Levelized Tariff (1-25 Years) 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3128 0.1838 0.9882 3.7871 6.2084




ENGRO ENERGY (PVT) LIMITED
Specified Tariff (HSD)

Annexure !

Variable Charge (PKR/kWh) Capacity Charge (PKR/kW/Hour) Total
Variable | Variable . . Financing Retl.!rn on ' . Fixed Cost at
Year Fuel 0&M O&M Total Fixed O&M | Fixed F)&M Insurance Cost on Returtf on| Equity fc.)r Withholding Loan Interest Tota 60% Plant Cents/kWh
. Local Foreign Working | Equity |Construction| Tax @7.5% | Repayment | Charges Factor
Local Foreign ) )
Capital Period Rs./kWh
1 7.1440 0.0283 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.3389 0.4152 1.2595 9.4061 15.4199
2 7.1440 0.0293 0.1337 ] 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.3683 0.3859 1.2595 9.4061 15.4199
3 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.4002 0.3539 1.2595 9.4061 15.4199
4 7.1440 0.0293 0.1337 | 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.4349 0.3192 1.2595 9.4061 15.4199
3 7.1440 0.0293 0.1337 | 7.3071 4.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.4726 0.2816 1.2595 9.4061 15.4159
6 7.1440 0.0293 0.1337 | 7.3071 .1051 0.0067 0.0588 0.0285 0.2614 6.0235 0.0214 0.5136 0.2406 1.2595 9.4061 15.4199
7 7.1440 0.0293 0.1337 | 7.30M 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5581 0.1961 1.2595 9.4061 15.4199
8 7.1440 0.0293 0.1337 | 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.6065 0.1477 1.2595 8.4061 15.4199
9 7.1440 0.0293 0.1337 | 7.3071 0.1051 0.0667 0.0588 0.0285 0.2614 0.0235 0.0214 0.6580 0.0951 1.2595 9.4061 15.4199
10 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.7162 0.0380 1.2595 9.4061 15.4199
11 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1462 13.3594
12 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1482 13.3584
13 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
14 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 B.1492 13.3594
15 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
16 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
17 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
18 7.1440 0.0293 0.1337 7.3071 06.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5052 B.1492 13.3584
19 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.14892 13.3594
20 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
21 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
22 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
23 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
24 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
25 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.35%4
Levelized Tariff (1-25 Years) 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.3215 0.1890 1.0158 9.0001 14.7542
S
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lllustrative Reference Table For Calculating Composite Rate
(Permeate Gas+ HSD) in case of shortfall in allocated (75 MMCFD) permeate gas

Annexure-|i

Gas shortfall percent 0% 7% 13% 20% 24% 27% 33% 40% 47%|53% & above
Gas shortfall MMCFD 0 5 10 15 18 20 25 30 35[40 & above
Net Output of power plant (MW) 216.8 216.8 216.8 216.8 216.8 216.8 216.8 216.8 216.8 216.8
Reference Calorific value of gas (LHV) Btu/Cft 520 520 520 520 520 520 520 520 520 520
Available quantity of gas MMCFD 75 70 65 60 57 55 50 45 40 35
Available quantity of gas per hour MMCF 3.125 2917 2.708 2.500 2.375 2.292 2.083 1.875 1.667 1.458
Heat value of available Gas MMBTUs/Hour 1625 1517 1408 1300 1235 1192 1083 975 867 758
Shortfall met by HSD (MMBTUs}) 0 108 216 325 390 433 541 650 758 866
Calorific Value of HSD BTU/Litre-LHV 34470 34470 34470 34470 34470 34470 34470 34470 34470 34470
Consumption of HSD (Litres) 0 3134 6277 9419 11305 12562 15705 18848 21991 25133
Gas Price Rs./MMBTU-LHV 264.43 264 .43 264.43 264.43 264.43] 26443 26443 26443 264.43 264 .43
HSD Price Rs/Litre 32.05 32.05 32.05 32.05 32.05 32.056 32.06 32.05 32.05 32.05
HSD Fuel cost HSD per Hour {Rs) - 100,421 | 201,133 | 301,844 | 362,271 | 402,556 | 503,267 | 603,979 704,690 805,402
Fuel Cost Gas per Hour {Rs) 429,610 | 401,046 | 372400 343,754 326,566 | 315,108 | 286,462 | 257,815 229,169 200,523
Total Fuel Cost per Hour {Rs) 429610 | 501467 | 573,533 | 645598 | 688,837 | 717,663 | 789,729 | 861,794 933,860 1,005,925
Composite Rate FCC Rs/kWh 1.9816 23130 2.6454 2.9779 3.1773] 33103 3.6427| 3.9751 4.3075 4.6399

Note:

1. Reference gas price HHV= Rs. 238.38/MMBTU, converted to LHV by applying a factor of 1.109262
2. Reference Calorific value of permeate gas (LHV) 520 Btu/Cft is subject to change at COD in accordance with terms of the GSA.
3. The above reference table is applicable as per actual usage of gas and HSD. The maximum applicable composite rate in the gas reservoir depletion phase

will not exceed the prevalent average fuel cost component of RFO (HSFO) based power plants.




NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
(NEPRA)

*k*k

NO. NEPRA/TRF-72/EEPL-2007

DETERMINATION
OF
TARIFF PETITION

Filed by

ENGRO ENERGY (PVT.) LIMITED
(EEPL) {




NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
(NEPRA)

fekk

Case No. NEPRA/TRF-72/EEPL-2007
July 18, 2007

Petitioner

Engro Energy (Pvt.) Limited (EEPL)

Authority

Nasiruddin Ahmed
Member

Zafar Ali Khan
Member

Abdul Rahim Khan
Member

Saeed uz Zafar
Chairman




Case No. NEPRA/TRF-72/EEPL-2007

Determination of the Authority in the matter of Tariff Petition filed by
Engro Energy (Pvt) Limited- Case No. NEPRA/TRF-72/EEPL-2007

Background

Engro Energy (Pvt) Limited filed a tariff petition on 9.2.2007 for determination of
generation tariff for 226.52 MW combine cycle power plant to be set up at Daharki in the
province of Sindh. The power plant will operate on permeate gas from Qadirpur gas field.

A copy of Tanff Petition filed by EEPL is attached herewith (Annexure-I1V)

2. The Authority admitted the taniff petition on February 20, 2007 and decided to
hold a hearing in the matter on March 14™ 2007 at Karachi. Notice of the
admission/hearing was published in the national newspapers on 24.2.2007 to inform all
the interested persons/stakeholders and to invite participation in the tariff-setting process
through comments or by becoming a party to the proceedings as interveners. Invitations
were also sent to the concerned Federal & Provincial Government ministries, Chambers
of Commerce and Industries, representatives of professional bodies and experts, soliciting

their views on the tariff petition.

3. A public hearing on the tariff petition was held on March 14, 2007 at Karachi,

which was attended by the applicant, the power purchaser and other stakeholders.

4, The applicant has sought approval for two tariffs, one based on permeate gas and

the other, in case of non-availability of permeate gas, on high speed diesel.

5. The following main issues have emerged from the tariff application, submission

of the commentators and proceedings in the case:

+ Availability of Gas and Alternate Fuel

¢ Net output & Efficiency of the power plant
* Project Cost

e Debt Equity Ratio

VN
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e Fuel Cost

e O&M Expenses

e [Insurance

*»  Working Capital

¢ Debt Service and ROE
e Applicable Tariff

Availability of Gas and Alternate Fuel

6. The petitioner has submitted that plant will be operated on low BTU (GCV 572
Btu/Cft) permeate gas from Qadirpur gas field. The company has been allocated 75
MMCEFD gas for the project. EEPL has stated that permeate gas is different than other
available low BTU gas which is directly supplied from the gas wells after condensate
knock out and the pipeline quality gas which is supplied directly from the system. The
permeate gas from Qadirpur gas field will be supplied as off gas down stream of a gas

processing plant.

7. According to latest information provided by the petitioner the committed supply
of 75 MMCFD permeate gas is available till 2014. Thereafter the gas reserve will start
depleting gradually till completely used up in the year 2017. The permeate gas will be
produced by OGDCL and supplied by SNGPL. The company will sigh GSA with
SNGPL accordingly for useful life of the project. EEPL has stated that supply of gas may
vary due to the factors beyond OGDCL/SNGPL control, for which some allowance for
use of alternate fuel (HSD) may be allowed. It has been indicated that variation in

committed gas quantity may occur due to the following factors.

e Annual turmn around of gas processing plant by the gas producer (OGDCL) during
which the gas will not be available for about 20 days.
¢ Temporary interruptions due to tripping of gas processing plant or other operating

problems.
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e Permeate gas supply curtailment due to variation in demand of pipeline quality

gas in the SNGPL system.

8. In view of the above stated factors it is evident that the company would need an
alternate fuel to run its power plant at full capacity. EEPL has proposed HSD as an -

alternate fuel to meet shortfall in allocated quantity of permeate gas.

9. Use of HSD as an alternate fuel is an expensive proposition compared to RFO.
The Authority has considered the option of RFO as an alternate fuel instead of HSD as
proposed by the petitioner. The issue has been discussed in detail with our team of
experts and EEPL’s representatives, Based on the facts brought out during discussions
and also report submitted by the expert annexed to this determination, the Authority
considers that use of RFO as an alternate fuel is not a viable option at this stage due to the

following reasons.

e RFO can not be used as supplementary firing in HRSG.

e GT is designed on gas and HSD.

e GT can use RFO but then only RFO will be used in GT and can not be
commingled with gas.

s  With use of RFO as main fuel, permeate gas can be used in supplementary firing
to the extent of 25 MMCFD.

e The balance 50 MMCFD allocated gas would be flared in to the atmosphere.

e For use of RFO, additional investment for modification of GT design and fuel
storage tanks 1s required. Further variable O&M cost of power plant would
become double compared to operation on gas, which will have bearing on tariff

for EEPL.

10. In view of the above, HSD as an alternate fuel along with permeate gas as a main
fuel, is therefore considered the best viable option in the given circumstances. The
company has requested 36 days allowance per annum for operation on HSD. This
comprises 20 days allowance (480 hours) to OGCDL for annual turn around, 6 days (144
hours) to OGDCL for temporary interruptions/tripping of gas compressor and 10 days

(240 hours) for gas curtailments due to system requirement in the SNGPL system.
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11.  The Authority considers that it is the responsibility of the gas supplier to supply
committed quantity of gas to the power producer and the risk of unforeseen interruptions
if any should be borne by the gas supplier and should not be passed on to the power
purchaser. The company has assured that 75 MMCFD gas would be available to it
throughout the year. The Authority understands that feasibility report of EEPL with the
option of supplementary firing, approved by a panel of experts of PPIB was based on
allocated quantity of 75 MMCFD permeate gas throughout the year. Further, the project
cost, the output of power plant and other parameters for determining a tariff for EEPL
have also been based on availability of 75 MMCFD gas all the time, The power purchaser
in the Authority meeting held on 19.6.2007 also explained that feasibility report of EEPL
was approved on the understanding and assurance given by the petitioner that allocated
75 MMCFD permeate gas would be available through out the year and for entire life of
the project.

12. The Authornty therefore, considers that allowance of 36 days for use of HSD as
alternate fuel as asked for by the petitioner will put extra burden on the power purchaser
which ultimately would be transferred to the end consumer. The petitioner in its latest
communication has informed that non-availability of permeate gas during ATA and
temporary curtailment as already mentioned above is requirement of the gas producer
(OGDCL) and gas supplier (SNGPL) system which is not in control of the company.
During non availability of gas, their power plant would be available, but on alternate fuel
(HSD) as there will be no gas available to the power producer during this period. We
have been informed that gas supplier has ensured guaranteed supply of 60 MMCFD
permeate gas. The Authority noted that risk of 15 MMCFD on account of shortfall in
allocated gas is being passed on to the power purchaser. EEPL in its communication has
informed that the company is in process of negotiating GSA with the gas
supplier/producer, who has guaranteed 75 MMCFD gas through out the year along with
outage allowance which is far more than what the company has requested through
various communications to NEPRA. EEPL has further stated that they will make every
effort to curtail this allowance to an aggregate of 36 days. The petitioner has stated that
this issue has been discussed in various meetings with PPIB, whereby EEPL has

requested PPIB for amicable settlement of this issue with the gas supplier.

Y
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13, The Authority while considering the fact that some other IPPs have been allowed
90 days allowance for use of HSD as an alternate fuel during the period when gas is not
available, feels that request of the petitioner for an allowance of 36 days in a year when
permeate gas would not be available due to constraints of the gas supplier/provider as
mentioned above, is reasonable and therefore accepts demand of the petitioner. The
maximum allowance of 36 days or 864 equivalent hours per annum for use of HSD on as
and when required basis, is allowed to EEPL. This comprises 10 days or equivalent hours
in a year for SNGPL on account of gas curtailment due to its system requirement, 20 days
for OGDCL on account of ATA and 6 days for gas interruptions due to tripping of gas
compressor. EEPL will not be entitled to any compensation by the power purchaser
beyond 10 days per annum allowance for gas curtailment. The company as well as the
power purchaser will make every effort that ATA of gas processing plant and routine
annual maintenance of power plant by EEPL match with each other, in which case the
maximum allowance of 36 days will be reduced to that extent. The power producer will
make sure that the available permeate gas is optimally utilized and only the shortfall over

available gas is met through HSD.

14. During temporary gas curtailment, the power purchaser will however be at liberty
to operate the plant on a single fuel (Permeate gas) or a dual fuel (Gas+HSD) as the case
may be. For operation on dual fuel the power purchaser will pay to the company a
composite rate arrived at on hourly consumption of each fuel. The mechanism for
calculating reference applicable fuel cost component in case of dual fuel operation is

given at Annexure-II1

15. The plant would however, be available on HSD only for 20 days during annual
turn around (shut down) and also during interruptions or tripping of the gas processing
plant for maintenance which will not be more than 6 days or equivalent hours per annum.
The company has however, agreed in good faith to match its period of annual

maintenance schedule with the annual shut down of gas processing plant.

16.  The Authority understands that the quantum as well as the period during which

Qadirpur gas reservoir would be depleted is not known with certainty at this stage.
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However, it has been indicated that assured supply of 75 MMCFD permeate gas would
be available till 2014 and thereafter gradual depletion would start until completely used
up in the year 2017/2018. The Authority feels that in view of uncertain position of gas
availability in the future, it would not be prudent at this stage to specify a period for
operation of power plant on permeate gas or mix fuel (GastHSD) and conversion of
power plant to RFO or any other fuel in case gas reservoir 1s completely depleted as far
as applicable tariff over the life of the project is concerned. The Authority has; therefore,
decided that tariff on permeate gas or composite rate (Gas+tHSD) will be applicable
throughout the life of the project in accordance with mechanism given in this

determination and order of the Authority.

Net OQutput & Efficiency of the power plant

17.  The petitioner has proposed GE 9171 9 E gas turbine with one HRSG and one
steam turbine (1+1+1}. The gross out put of the power plant with supplementary firing
would be 226,52 MW, After deducting the allowance for mean site conditions and

auxiliary consumption (7MW) the net output of the power plant on permeate gas will be

216.8 MW. The net out put of 216.8 MW has been calculated on the basis of following

parameters;
Gross calorific value of permeate gas =572 Btu/Scft
Net calorific value of permeate gas = 520 Btu/Scft
Gas allocation =75 MMCFD
Gas allocation per hour =3.125 MMCHft
Net efficiency of CCPP =45.53%
18. The petitioner has indicated that calorific value of permeate gas from Qadirpur

gas field varies in the range of GCV 565-625 Btu/Scft in a whole year which will have
direct bearing on net out put of the complex. In view of this the Authority has decided to
accept net out put of the power plant as proposed by the petitioner subject to the
condition that final net dependable capacity of the complex will be determined on the

basis of IDC test to be jointly carried out by the Central Power purchasing Agency
(CPPA) and the petitioner. XO
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19. In order to completely utilize 75 MMCFD allocated gas, supplementary firing of
gas in HRSG has been proposed. The petitioner has therefore, proposed a larger size of
HRSG and steam turbine than the conventional configuration. According to the petitioner
56.4 MMCEFD gas would be required in GT to generate 168 MW, while the balance
quantity of 18.6 MMCFD allocated gas will be used for supplementary firing in HRSG,
which will generate additional 48.8 MW and the total output of the complex will increase
to 216.8 MW. In order to accommodate large quantity of steam the sponsors have
proposed HRSG and a steam turbine (120 MW) of double capacity instead of 60 MW for
conventional plant configuration. This arrangement has been proposed to avoid wastage
of precious national resource by flaring of unused gas. The following information with
respect to capacity and efficiency with and without supplementary firing of the proposed

power plant has been provided to us by the petitioner.

Without With

Description Supplementary | Supplementary

Firing Firing
Gross Plant Capacity ISO 196 226.52
Gross Plant Capacity Reference
Conditions 180 223.8
Net Capacity 168.3 216.8
Gross Thermal Efficiency on
Permeate Gas (MSC) 49% 47%
Net Thermal Efficiency 47.2% 45.53%

20.  The petitioner has stated that net efficiency of the plant is slightly lower than the
conventional plant configuration due to supplementary firing of permeate gas. The
amount of gas bumt in the HRSG has an efficiency of the simple thermal cycle which is
lower than the combined cycle operation. Further, the presence of high H;S content
(320ppm) in the permeate gas, requires that the exhaust steam temperature be kept at
10°C above acid dew point to aveid corrosion due to acid condensation. This would result
a higher heat loss in the exhaust gas and thus lowers the net efficiency of plant. The
petitioner has stated that the figure for net thermal efficiency has been carefully worked

out keeping in view all the technical parameters.

y/a
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21. EEPL has proposed that in case of non availability of permeate gas or temporary
curtailment of permeate gas due to the factors mentioned in the foregoing paras, the use
of alternate fuel such as HSD is mandatory. The net thermal efficiency of power plant on
HSD 1s proposed to be 44.4% with supplementary firing in HRSG. In the initial
submissions the petitioner had estimated net thermal efficiency of 45.26% which was
without supplementary firing. According to the latest information provided by the
petitioner, it has been confirmed by the gas turbine and HRSG manufacturers that HSD
can also be used as supplementary firing in HRSG and the revised net capacity and
efficiency on HSD with supplementary firing as submitted by the petitioner would be
210.9 MW and 44.4% respectively.

22.  The petitioner was asked to provide the detailed working for proposed net
capacity and net efficiency of the power plant on each fuel with supplementary firing.
The matter being of technical nature and unique for this project was referred to our
Technical Expert for evaluation and recommendations for fixing a reasonable level of net
capacity and efficiency that may be allowed to EEPL. The Authority in a2 meeting held on
11.06.2007 decided to appoint an independent technical expert for assistance of the
Authority in arriving at a reasonable efficiency level that may be allowed to EEPL. The
Authority’s meeting to discuss the issue of net efficiency was held on 19.06.2007 in the
presence of representatives of EEPL, CPPA and our technical expert. Qur technical
expert Mr. Abu Adil was asked to submit report to the Authority along with
recommendations regarding net thermal efficiency on both fuels i.e Permeate gas and
HSD based on information/data provided by the petitioner and his own professional
experience in the field. The expert has submitted his report on 28.06.2007 which is
attached herewith as Annexure-V. According to expert’s recommendations the efficiency
of the CCPP as proposed by the petitioner on permeate gas and HSD is reasonable. So the
net thermal efficiency of CCPP on permeate gas with supplementary firing and HSD as
proposed by the petitioner i.e. 45.53% and 44.4% is accepted.

1o
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Project Cost

23, EEPL submitted a total project cost of US$ 228.97 million which is USS$

1010/kW. The following break up of various project cost components has been provided

by the petitioner.
Cost Components USS Million
EPC Cost 168.000
Project Specific EPC Cost 10.000
Project Development 6.700
Services 12.830
Total CAPEX 197.530
IDC 17.320
Return on Equity during construction period 9.120
Financing Fee 3.330
Foreign Loan Registration Stamp Duty 1.670
Total Project Cost 228.970
Total project cost USS per KW 1010

EPC Cost

24, EPPL did not provide the cost break-up of various plant & Equipment and other
EPC cost in the tariff petition. The petitioner in response to our information direction
submitted that it has proposed EPC Cost of USS 168 million on the basis of estimates
provided by their consultant M/s Fichtner of Germany in the feasibility study which was
based on quotes received by them from various equipment suppliers. The following break

up of EPC cost has been provided in the feasibility study for EEPL.

Description US$ Million
Gas Turbine Unit 33.000
Heat Recovery Steam Generator 25.000
Steam Turbine unit with condenser 22.000
Cooling System 1.000
Balance of Plant 31.000
Electrical System 28.000
C & I System §.000
Civil Works and Erection 20.000
Total 168.000

¥
M
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25. The petitioner has stated that EPC market is currently highly un-predictive due to
industrial boom all over the world in general and Middle East in particular. This has
resulted in non-availability of EPC Contractors, and the ones who agree to bid for the
projects are quoting very high cost due to ever increasing material prices and high
premium being charged by the equipment suppliers as the shops are over booked coupled
with long delivery times. EEPL has stated that they are working with their EPC
Contractor M/s China National Chemical Engineering Group Corporation (CNCEC) and
have selected world renowned critical equipment suppliers e.g. GE, ABB, Hangzhou
Boiler, KSB etc to finalize the design and configuration of plant which is not only
technically and economically viable for their unique project configuration but is also
similar to the one approved in the feasibility study by PPIB. EEPL has informed that EPC
Contractor has been selected after having floated 1TB to 13 renowned EPC Contractors

around the world.

26.  The cost of similar gas turbine (GE 9171 9E) determined by the Authority in
October 2006 in the case of Foundation Power Company Daharki Ltd (FPCDL) was US$
27.777 million. EEPL has stated they have taken the same price as recommended by their
consultant (Fichtner) in the feasibility report. In principle the price of a similar gas
turbine should not increase over a short period. However, considering volatile market for
equipment supplfers amid global demand supply position and general inflation in the
international market, it seems reasonable to allow 10% increase over cost of gas turbine
allowed to FPCDL. The approved cost for gas turbine therefore works out US§$ 30.553

million.

27. EEPL has stated that HRSG selected for its plant is double in size compared to its
conventional size for this type of GT. The decision to select bigger HRSG has been made
to completely utilize the available quantity of permeate gas with supplementary firing and
requested US$ 25 million as cost of HRSG. The cost of HRSG demanded by the
petitioner is more than double of what has been allowed to FPCDL. The petitioner has
stated that special metal/material will be used to avoid corrosion due to formation of acid
(H2S0s) in the presence of high content of H,S (320 ppm) in the permeate gas. After
considering the allowance for bigger size of H\iz and further adjusting by 10% as done

//Zlo
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for Gas turbine cost, the cost of HRSG which is being allowed to EEPL works out US$
23.179 million.

28.  The cost of steam turbine estimated by EEPL s US$ 22.000 million. The
petitioner has proposed a steam turbine of (approx) 120 MW capacity which is of double
capacity than the conventional type of 60 MW capacity installed with 120 MW class of
gas turbine. The decision to select bigger steam turbine has been made to fully utilize
large quantity of steam produced in the HRSG from GT exhaust gas as well as
supplementary firing of balance quantity of available permeate gas. The petitioner has
stated that with supplementary firing of permeate gas and by selecting HRSG and steam
turbine of large size they will be able to produce additional output of about 48.6 MW.

29.  The cost of steam turbine allowed to FPCDL was US$ 14.734 million which was
of 60 MW capacity. On this basis, the cost of 120 MW steam turbine calculates to USS$S
29.50 Million. Factually the cost of 120 MW steam turbine should not be double to that
of 60 MW steam turbine. Increasing FPCDL’s cost of steam turbine by a factor of 1.6
times, the cost for EEPL’s steam turbine of 120 MW works out US$ 23.574 million. In
view of this the cost of steam turbine requested by the petitioner US$ 22.00 million

seems reasonable and allowed as such.

30. EEPL has proposed US$ 31.000 million for balance of plant cost which also
include black start facility. This will be accomplished by installing two generators of 2
MW each accompanied with control and switch gear. The Authority has allowed US$
25.6 million for balance of plant in the case of Saif and Sapphire power Ltd. The demand

being reasonable is allowed as such.

31. EEPL has requested US$ 28.00 for Electrical system cost. The same allowed to
Foundation Power Company was 27.500 million. EEPL has stated that transmission line
between Fauji and Rohri will be looped in and out of the power plant. This was identified
in Load Flow study conducted by NTDC as part of the detailed feasibility study approved

by PPIB. Therefore Engro has to install four lines compared to two lines. This has

%
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increased the scope and size of HV switchgear, protection system and ratings of the fault

mterrupting devices. The request of the petitioner being reasonable is accepted as such.

32 We have been informed that EPC contractors normally offer a lump sum price for
EPC contract, which includes plant & equipment, transportation, installation & erection
etc. It is therefore, understandable that item by item comparison of plant & equipment
cost with other IPPs, especially with different plant capacity & configuration, would not
result in correct estimation of cost. It is therefore considered more appropriate that cost
comparison may be made on per kKW cost basis. Accordingly, a comparative table
showing plant & equipment cost demanded by the petitioner and allowed by the

Authority is given hereunder:

Description Demanded | Allowed

USS M US§ M
Gas Turbine 33.000 30.553
Heat Recovery Steam Generator 25.000 23.179
Steam Turbine 22.000 22.000
Water cooling system 1.000 1.000
Balance of Plant 31.000 31.000
Water & waste water system 3.100 3.100
Electrical system 28.000 28.000
C&l system 8.000 8.000
Civil works and erection 20.000 20.000
Total 171.100 166.832
Cost per kW US$ 755 736

33.  The petitioner has requested for some other project specific EPC Costs which
include cost for housing colony and access road amounting to US$ 4.1 million and 0.300
million respectively. The cost for housing colony given in the feasibility report was US$
3.00 million. The power purchaser in its comments has also recommended US$ 3.00
million for cost of housing colony. EEPL has stated that due to rise in prices of steel and
other construction material, the cost for residential colony has been increased from US$
3.00 million given in the feasibility report to US$ 4.1 million. It has also been stated by
the petitioner that their cost for housing colony is less than what has been allowed by the

Authority in case of Foundation Power Company which is located in the same area. The

Yy
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petitioner has indicated that their housing colony is adjacent to the existing colony of
Engro Chemical plant and some of the facilities and costs will be shared. In view of this
the Authority considers that US$ 3.500 million for cost of housing colony is a reasonable

estimate and allowed to EEPL.

34.  EEPL has estimated US$ 0.300 as cost of access road which being reasonable 1s

accepted as such.

35.  The petitioner has informed that US$ 2.500 million for gas pipeline cost initially
submitted 1s withdrawn as SNGPL will construct, own and operate the gas pipeline,

hence not considered now.

36. The approved total EPC cost after taking in to the account the cost for housing
colony and access road works out US$ 170.632 million or US$ 751/kW. This 1s US$
54/kW less than that of FPCDL (US$805/kW).

Project Development

37. EEPL has estimated US$ 6.7 million for project development cost with the

following cost break-up:

Project Development cost US$ Million
Permits, Feasibility, ITB, Bid evaluation, 0.730
Consultancy Financial (Lenders) 0.700
Consultancy (Legal & Commercial) 0.270
Company Overheads during development 2.340
Bank Charges for performance guarantee 1.500
Land acquisition Including fees 1.160
Total 6.700
38.  The major item of project development cost included in above is the company

overheads US$ 2.34 million. According to details provided by the petitioner, the
company overheads includes, Salary, wages and benefits to the company employees
(US$ 1.28 million), Office expenses including shared services from ECPL (US$ 0.29
million), travelling expenses (US$ 0.248 million) and head office expenses (US$ 0.487
million). The Authority has already allowed US$ 2.1 million in the case of FPCDL.

Y
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Considering increase in salary & wages and general inflation in the country, the amount

of US$ 2.340 million as requested by the petitioner is reasonable and, therefore, allowed.

39. After going through the details of bank charges and other cost items provided by
the petitioner and making necessary adjustments, an amount of US$ 6.194 million is

approved for project development cost. The break-up is given hereunder:

Project Development Approved
USS M
Permits feasibility, bid evaluation 0.700

Company Overheads during development | 2.340
Consultancy , financial, legal, commercial

permits and bank charges 1.994
Land acquisition including fees 1.160
Total 6.194

Other costs and Services

40, EEPL has requested US$ 12.830 million for cost of services with the following
break-up:

Services Cost USS$ Million
Administrative cost of project company 1.940
Construction Management 6.490
Insurance during construction 2.800
Utilities during construction 0.500
Fuel cost during testing 0.600
First fill of lubes & chemicals 0.500
Total 12.830

41.  As per details provided by the petitioner the Administrative cost of the company
US$ 1.94 million mainly include salary & wages of project staff during the project
execution phase, traveling expenses of the company and shared services from ECPL and
head office. The estimates for administrative cost of the project company have been
compared with costs of other IPPs recently determined by the Authority and found to be

at a reasonable level and, therefore, approved.

42, The cost for Construction Management requested by the petitioner as US$ 6.49

million is considerably on the higher side. The petitioner was asked to provide the

6
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detailed cost break-up of this cost component. According to the details provided by the
petitioner the cost for construction management include owner’s Engineer services and
fee, traveling expense of project team, IT & Telecom Cost, Temporary Office facilities,
transportation costs, schooling cost for staff kids and utility expenses etc. EEPL has
stated that their estimated cost for construction management is high mainly due to the fact
that O&M of the power plant after COD will be done by the company itself for which it

needs to employ and train all the operational staff during the project execution phase.

43, The information provided by the petitioner has been thoroughly examined which
shows that certain items of costs included under construction management of the
company (¢.g. IT& Telecom expenses, salary & wages of project team etc) are quite on
the higher side when compared to that of other IPPs, therefore need to be rationalized.
Accordingly after making necessary adjustments USS 2.743 million is assessed a
reasonable estimate for construction management costs of the company which is being

allowed.

44, EEPL has requested US$ 2.800 million for Insurance during construction. The
Authority has allowed 1.5% of EPC in case of other IPPs. On this basis the Insurance cost

during construction comes to be US$ 2.502 million which is allowed to EEPL.

45. The estimate for Other Costs component such as Utilities during construction, fuel
cost during testing and first fill of lubes are in line with determined by the Authority for
other IPPs, therefore US$ 0.500 million each for utilities charges, fuel cost during testing
and first fill of lubes is allowed. The fuel cost during testing after synchronization with
the grid will however, be paid to the company by the power purchaser on the basis of

units delivered.

46. As discussed above the total cost under the head ‘Services cost’ therefore, works

out USS 8.685 million, which is being allowed to EEPL.

17
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Financing Fee & Interest during construction

47. EEPL has proposed US$ 5.00 million comprising US$ 3.33 million for financing
fee which is 1.8% of EPC cost and US$ 1.67 million for foreign loan registration stamp
duty. According to the petitioner the financing fee including foreign loan registration
stamp duty has been calculated @ 3% of the loan amount. EEPL has proposed foreign
lending through IFC. On this basis, the financing cost for EEPL works out USS 4.174
million. The cost for foreign loan registration stamp duty will however be adjusted as per

actual subject to maximum of USS 1.67 million at the time of COD.

48.  EEPL has calculated USS 17.32 million as Interest during construction. The IDC
has been based on 28 months of construction period @ 8.4% (Libor 5.4% +3% spread)

and calculated as per disbursement schedule provided by the petitioner.

49, The IDC for EEPL has been worked out US$ 14.983 million which is an
estimated amount and will be adjusted at COD on the basis of actual disbursement of

loan for the construction period allowed under the PPA.

50. EEPL has capitalized an amount of US$ 9.12 million for return on equity during
the construction period and shown as component of total project cost, which principally is
not correct and hence not considered here. The return on equity during construction
period is taken care off separately while determining IRR based 15% return which takes
into account the return during the construction period as well. The return during
construction will however be adjusted as per actual equity investment during the

construction period, at the time of COD

Custom Duty & Taxes

51. EEPL has stated that their EPC cost is inclusive of 5% custom duty on imported
plant & equipment (about 70% of EPC cost) and 6% Withholding Tax on local services.

Accordingly, US$ 6.797 million has been estimated for custom duty and other taxes
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payable by the company. This will however, be adjusted on actual payment basis on

production of original receipts at the time of COD.

52. EEPL has stated that no other taxes or duties have been considered in any other
project cost. If levied the same will be pass through. The demand of the petitioner is

reasonable and will be taken care of in the light of PPA.

53.  Based on discussion in the foregoing pages the approved total project cost for

EEPL is summarized in the table given below.

Project Cost USS (Million)
EPC cost including access road & housing colony 170.632
Project Development Cost 6.194
Services Cost 8.685
Total CAPEX 185.511
Financing fee and charges 4.174
Interest During Construction 14,983
Total Project Cost 204.668
Debt Equity Ratio

54, EEPL has proposed that 75% of the project cost will be funded through debt in
foreign currency (USD). The funds will be obtained from the IFC who have consented to
provide the required financing. In the initial submissions EEPL had proposed a mark up
of LIBOR plus spread of 350 basis points. After negotiations with the lenders we have
now been informed that their lenders have agreed to finance on LIBOR plus 300 basis
points which 1s in line with determinations of the Authority for other IPPs. The tenor of
loan would be 10 years after COD. The principal and interest payments will on semi

annual basis.

55. The equity to be injected by the sponsors will be equivalent to 25% of the total
project cost. The whole equity has been proposed in local currency with return based on
15% IRR net of 7.5% Withholding Tax. EEPL has requested that local equity will be
indexed to WPL

i
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56. The proposed financing structure and other assumptions are in general agreement
with those of other such IPPs and hence accepted. However, WPI indexation on equity is

not in line with GoP policy therefore can not be considered.

Fuel Cost

57.  EEPL has worked out its fuel cost per kWh on permeate gas and HSD based on

the following parameters;

Permeate Gas Price
HHV - LHYV Factor
Permeate gas price-LHV

Net thermal efficiency on Permeate

gas with supplementary

Heat Rate on permeate gas
Calorific value of HSD-(NCV)
Density

Calorific value of HSD-(NCV)
Calorific Value of HSD-(NCV)
HSD price

HSD Price (without 15% GST)
Net thermal Efficiency on HSD
With supplementary firing
Heat Rate HSD

2649 Rs/MMBTU
0.9015
293.84 Rs./MMBTU

45.53%

7494 BTU/kWh
41800 KI/KG
0.87

36366 Kl/Litre
34474 Btu/Litre
37.7 Rs/Litre
32.045 Rs./Litre

44.4%
7685 BTU/kWh

58. EEPL has proposed the same price for permeate gas as for pipeline quality gas
and worked out its fuel cost component on permeate gas on that basis. Since, permeate
gas contain impurities such as CO; and high content of H;S which lower the thermal
efficiency as well as increase the project cost due to required modifications in the original
design and configuration of power plant. The resulting high tariff due to these factors,
should in principle be compensated through fixing lower price for permeate gas by the

gas regulator.
59.  Based on above parameters and taking the current pipeline quality gas price as Rs,

238.38 and adjusted for HHV-LHV with factor of 1.109262 (Rs.204.43/MMBTU), the

fuel cost component for operation of complex on permeate gas and HSD with

18
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supplementary firing has been worked out as Rs. 1.9816/kWh and Rs. 7.1440/kWh

respectively.

O & M Expenses

60.  EEPL has estimated US$ 8.128 million for O& M costs per annum. The following
break-up has been provided by the petitioner

O&M Component USS$ Million | Fixed Variable
Operational Cost 3.004 100% 0%
Maintenance Cost 2.934 13% 87%
Chemicals/Lubricants | 0.410 0% 100%
Insurance Cost 1.780 100% 0%
61. According to the information provided by the petitioner the Fixed component of

O&M cost mainly consists of Operational cost and a part of maintenance cost. The
operational costs of the company consist of Salary, wages and benefits, traveling and
transportation, utility charges, office expenses etc. EEPL has estimated US$ 3.004
million for operation cost per annum. Some portion of maintenance cost (approx. 13%)
such as IT& some consumable cost are fixed in nature and included in the fixed O&M
component. Total Fixed O&M cost after including a portion of maintenance cost comes
out to be US§ 3.385 million per annum. EEPL has provided detailed working and
Justification of per annum O&M cost. The petitioner has stated that 6% of fixed O&M
cost would be in foreign currency while 94% would be in local and hence requested for
indexation in the foreign and local component of fixed O&M cost. The Fixed O&M cost
of EEPL has been thoroughly examined and found to be rcasonable therefore allowed as

such.

62. We have been informed that all Operation and routine maintenance of the
complex will be carried out by the company itself. The Variable O&M cost of the
company, therefore, includes the cost of spare parts required for maintenance of power

plant, GT inspection, overhauling cost as per manufacturers recommendations and cost of

2
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consumables. The per annum Variable O&M requested by the petitioner based on 60%

plant factor is US$ 2.963 million which being reasonable is accepted as such.

63. The O&M cost per unit has been worked out as hereunder:

Fixed O&M Rs./kW/H
Local Component 0.1136
Foreign Component 0.0072

Variable O&M
Local Component 0.0285
Foretgn Component 0.1300

64.  The O&M cost in case of operation of plant on HSD is considered to be the same
as for operation on permeate gas. This is due to the fact that actual operation of power
plant on HSD due to shortfall in allocated gas is not known at this stage. The maximum
allowance of 36 days which is equivalent to 10% (approx) of total annual running hours
will not considerably change the per annum O&M cost for the company. Therefore, the
same tariff for O&M cost as worked out for permeate gas will be applicable in case of

operation on HSD.
Insurance

05. EEPL has requested US$ 1.78 million for insurance of its plant and equipment,
which is 1% of requested total EPC cost. The petitioner has informed that they will
arrange insurance through local agent and pay annual insurance premium in local
currency. The insurance cost of US$ 1.78 million being within the maximum limit of
1.35% of plant & equipment cost is therefore accepted. This will be adjusted on actual
basis subject to maximum of 1.35% of plant & equipment cost on production of authentic

documentary evidence at the time of COD.

Working Capital Requirement

66.  The petitioner has requested Rs. 0.0589/kW/Hour on account of working capital
requirement for the company. The petitioner has stated that for HSD as backup fuel, it




Case No, NEPRA/TRF-72/EEPL-2007

requires fuel inventory equivalent to 7 days of plant operation at full capacity. EEPL has
further stated that it also requires funds for initial inventory of essential spare parts
estimated as US$ 6.5 million. The working capital requirement will be met through a

separate loan based on KIBOR (10.4%) with spread of 200 basis points.

67.  The demand of the petitioner being in line with decision of the Authority in other
such case 1s accepted. Accordingly, the cost of interest charges to be recovered through
working capital component of tariff has been worked out Rs. 0.277/kW/Hour. The cost of
inventory for fuel and spare parts has been worked out on LIFO basis therefore, no
adjustment on account of price variation for fuel stock and spare parts inventory is
allowed. However, EEPL will be entitled to any variation in KIBOR rate over the

reference value while spread remaining the same.

Debt Servicing

68.  EEPL has proposed that 75% of the total project cost will be funded through debt
in foreign ci.lrrency (USD). The debt will be paid through semi-annual payments in 10
years after COD. The mark-up rate used by the petitioner for working out its annual debt
servicing is LIBOR at 5.4% plus 300 basis points. The petitioner has requested for

adjustment of PKR/US$ exchange rate variation on semi-annual basis.

69. The Authority in its recent determinations has allowed payment of debt service on
quarterly basis. The power purchaser has also requested that for the purpose of uniformity
and consistency debt servicing may be allowed on quarterly basis. EEPL is therefore
allowed debt service payments on quarterly basis. Based on reference PKR/US$
exchange rate of 61 and LIBOR 5.4% and premium of 3% the debt service component of
tariff has been worked out Rs. 0.7336/kW/Hour.

Return on Equitv Investment

70. The company has proposed that 25% of total project cost will be funded through

equity investment. EEPL has assumed 100% equity investment in local currency. The
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return on equity has been based on 15% IRR net of withholding tax, which will be
indexed to WPI.

71. The arrangement proposed by the petitioner is in accordance with the 2002 GoP
policy and hence accepted. However, WPI indexation on equity as requested by the
petitioner can not be considered as the GoP policy does not allow such indexation.
However, dollar to rupee exchange rate variation as allowed by GoP in the recent ECC

decision of the cabinet dated 30.05.2007 will be allowed to EEPL.

Applicable Tariff

72. EEPL has requested that two separate tariffs one on permeate gas and the other on
HSD in case of non-availability of permeate gas may be allowed. Request of the
petitioner has been considered from different aspects while keeping in view the position
of gas availability peculiar to this project. If the petitioner is allowed a single tariff based

on permeate gas only then the following factors are worth consideration.

e As per the petitioner, the gas processing plant of the gas supplier (OGDCL) will
shut down for 20 days for annual maintenance. During this period there will be no
gas, but the power plant will be available on HSD only.

e According to the standardized PPA, the fixed cost component of the tariff is to be
paid on the basis of hourly plant availability.

¢ The net capacity of EEPL’s complex on permeate gas is 216.8 MW and in case of
full operation on HSD fuel it decreases to 210.9 MW,

e The hourly availability of plant during 20 days of annual turn around would be at
a reduced capacity of 210.9 MW. EEPL will be paid for fixed cost component of
tariff on the basis of tanff calculated at net capacity of 216.8. This will result in

less than 100% recovery of annual fixed cost for the company.

73. In order to ensure 100% recovery of annual fixed costs for the company it is
considered justified that two separate tariffs; one based on permeate gas and the other on

HSD be allowed to EEPL. The main fuel for EEPL will be permeate gas and reference
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tariff based on permeate gas will be applicable throughout the year except for a period of

20 days of annual turn around when tariff for HSD will be applicable.

74. The reference tariff on permeate gas and HSD will be applicable for 25 years life
of the project. During the first phase of project life i.e. the period when allocated quantity
of permeate gas is available, use of HSD along with available permeate gas subject to
maximum of 36 days in a year or equivalent hours is allowed to meet shortfall in
generated capacity of power plant on account of day to day variation in committed supply
of gas during gas curtailments/interruptions. The allowance for 36 days per annum or
equivalent hours is to be treated as provision and not right of the power producer for its
full utilization, in view of gas supply constraints already discussed in the preceding
pages. The operation of power plant on HSD will be kept to the minimum while ensuring
100% utilization of available gas. The procedure to monitor availability of gas on day to
day basis will be finalized between EEPL and the power purchaser at the time of signing
PPA.

75. In case of reservoir depletion (2°° phase), when gas availability will be less than
allocated quantity due to gradual depletion of gas reservoir, the applicable composite rate
per kWh for fuel cost component of tariff will be calculated as per actual mix of fuel
(Gas+HSD) in accordance with reference table —III. The use of HSD along with available
permeate gas is allowed to the extent such that the maximum applicable composite rate
per kWh for fuel cost component charged by the power producer does not exceed the
prevalent average fuel cost rate per kWh for RFO (HSFO) based power plants. For other
cost components of tariff, the reference tariff table on permeate gas will be applicable.
The power purchaser will however dispatch the plant according to the economic merit
order. The power producer will make sure that 100% available permeate gas is utilized

first and only the shortfall in permeate gas is met through HSD.

76. At any time during the reservoir depletion phase, if there is a sufficient cause
shown by the power producer supported with concrete evidence to the fact that it is
commercially no longer viable to continue with existing tariff arrangement and therefore,

it considers modification in the existing plant facility, the company in that case will seek

S
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approval of the Authority for any additional investment or change of fuel for the

proposed modification.

77. Based on above decision of the Authority, reference tariff tables applicable on
permeate gas and HSD and a reference table for calculating applicable composite fuel

cost component is given per annexure-I, I and IIL

ORDER

78. Pursuant to Rule 6 of the NEPRA Licensing (Generation) Rules 2000, Engro
Energy (Pvt) Limited is allowed to charge, subject to adjustment of Capacity Purchase
Price on account of net dependable capacity as determined by test jointly carried out by
Central Power Purchasing Agency (CPPA) and the petitioner, the following approved
specified tariff for delivery of electricity to CPPA of NTDC for procurement on behalf of
Ex-WAPDA Distribution Companies:

Reference Tariff

Tariff Components Year 1 to 10 Year 11 to 25 | Indexation
Capacity Charge
PKR/kW/Hour)
O&M Local 0.1022 0.1022 WPI
O&M Foreign 0.0065 0.0065 | US$/PKR
Cost of Working Capital 0.0277 0.0277 KIBOR
Insurance 0.0572 0.0572 Nil
Debt Service 0.7336 - LIBOR
Return on Equity 0.2542 0.2542 NIL
ROE during Construction 0.0229 0.0229 NIL
Total Capacity Charge 1.2043 0.4707
A) Energy Charge for Operation
on Gas Rs./kWh
Fuel Cost Component 1.9785 1.9785 | Fuel Price
Variable O&M Local 0.0285 0.0285 WPI
Variable O&M Foreign 0.1300 0.1300 | USS to PKR
B) Operation on HSD Rs./kWh
Fuel Cost Component 7.1440 7.1440 | Fuel Price

Note: i)  Capacity Charge Rs./kW/hour is applicable to dependable capacity at
the delivery point.

24
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i)  Dispatch criterion will be Energy Charge.

iiy The above tariff is applicable for a period of 25 years commencing
from the date of the Commercial Operation.

ivy Component wise tariff for operation on Gas and HSD is indicated at
Annexure I & IL

v)  Mechanism for calculating composite tariff (Permeate Gas+HSD)
during gas curtailment is given at Annexure-IIL.

The following indexations shall be applicable to reference tariff;

One Time Adjustment

a) Adjustment due to variation in net capacity

The reference tariff has been determined on the basis of minimum net capacity of
216.80 MW at delivery point at mean site conditions. All the tariff components
except fuel cost component shall be adjusted at the time of COD based upon the
IDC tests to be carried out for determination of contracted capacity. If the IDC is
established higher than 216.80 MW, the adjustments shall be made according to

the following formula:

1) Revised O&M Local = 0.1022/tested IDC x 216.80 MW
1) Revised O&M Foreign = 0.0065/ested IDC x 216.80 MW
iii) Cost of Working Capital = 0.0277/tested IDC x 216.80 MW
iii) Insurance = 0.0572/tested IDC x 216.80 MW
iv) Debt Service = 0.7336/tested IDC x 216.80 MW
v) Return on Equity = 0.2542/tested IDC x 216.80 MW
vi) ROE during Construction =  0.0229/tested IDC x 216.80 MW
vii) Variable O&M Local = 0.0285/tested IDC x 216.80 MW
viii) Variable O&M Foreign = 0.1300/tested IDC x 216.80 MW
b) Adjustment in Insurance as per actual

The actual insurance cost for the minimum cover required under contractual
obligations with the Power Purchaser not exceeding 1.35% of the Plant &
Equipment cost will be treated as pass-through. Insurance component of reference
tariff shall be adjusted as per actual on yearly basis upon production of authentic

documentary evidence by EEPL according to the following formula;

Insurance (Revised) = AIC/$1.78 million x AP

//ZZS%
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Where;
AIC = Adjusted Insurance Component as per IDC Test
AP = Actual Premium

c) Adjustment due to custom duties, withholding tax and Interest during
Construction

Debt Service, Return on Equity and ROE during construction shall be adjusted on
account of actual variation in customs duties, withholding tax, drawdown and
Interest During Construction with reference to the estimated figures of USD
6.797 million and USD 14.983 million respectively. EEPL shall submit the
relevant documents to NEPRA within 7 days of COD for adjustment of relevant

tariff components.

d) Adjustment in project cost due to variation in Dollar/Rupee parity
Any variation in project cost during construction period on account of variation in

dollar/Rupee parity shall be allowed through adjustment in the project cost. For
the purpose of this adjustment petitioner shall provide payment schedule along
with the exchange rate prevalent on the date of particular transaction. EEPL’s
final reference tariff table shall be revised on COD to incorporate all the

permissible adjustment during construction period.

Pass-Through Items

No provision for income tax has been accounted for in the tariff. If EEPL is
obligated to pay any tax on its ROE, the exact amount paid by the company may
be reimbursed by CPPA to EEPL on production of original receipts. This
payment will be considered as pass-through (as Rs./kW/hour) hourly payment
spread over a 12 months period in addition to the capacity purchase price in the
Reference Tariff. Furthermore, in such a scenario, EEPL will also submit to
CPPA details of any tax shield savings and CPPA will deduct the amount of these

savings from its payment to EEPL on account of taxation.

Withholding tax is also a pass through item just like other taxes as indicated in the
government guidelines for determination of tariff for new IPPs. Withholding tax

shall be allowed @7.5% or applicable rate on ROE. CPPA (NTDC) shall make
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payment on account of withholding tax at the time of actual payment of dividend
subject to maximum of 7.5% or applicable rate of 15% equity according to the

following formula:

Withholding Tax Payable = [{15% * (E(Ref) — E(Red)} +ROEDC(Ref)] * 7.5%

Where:
E(Ref) = Reference Equity (US$ 51.167 million x 61)
E(Red) = Equity Redeemed

ROEDC(Ref) = Reference Return on Equity During Construction

In case Company does not declare a dividend in a particular year or only declares
a partial dividend, then the difference in the withholding tax amount (between
what is paid in that year and the total entitiement as per the Net Return on Equity)
would be carried forward and accumulated so that the Company is able to recover
the same as a pass through from the Power Purchaser in future on the basis of the

total dividend pay out.
Indexations:
The following indexation shall be applicable to the reference tariff as follows;

a) Indexation applicable to O&M

The local part of Fixed O&M cost will be adjusted on account of Inflation (WPI)
and Fixed O&M foreign will be adjusted on account of variation in dollar/Rupee
exchange rate and US CPL Quarterly adjustment for local inflation, foreign
inflation and exchange rate variation will be made on 1% July, 1% October, 1*
January & 1% April respectively on the basis of average of the latest available
information with respect to WPI (notified by the Federal Bureau of Statistics), US
CPI and revised TT & OD Selling rate of US Dollar as notified by the National

Bank of Pakistan. The mode of indexation will be as follows:

() Fixed O&M

F O&Mirey = 0.1022 * WPI ey, /118.96
F O&Mreyy = 0.0065 * US CPI geyy202.41*ERgev) /61
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Where:

F O&M(irev) = the revised applicable Fixed O&M Local Component of
the Fixed Charges indexed with WPI

F O&M (rrev) = the revised applicable Fixed O&M Foreign Component
of the Fixed Charges indexed with US CPI and
Currency fluctuation

WPIrEv) = the Revised wholesale Price Index (manufactures)

WPIreR) = 118.96 wholesale price index (manufactures) of March
2007 notified by the Federal Bureau of Statistics

US CPlgery = 202.41 US CPI for the month of March 2007

ERkEev) = the Revised TT & OD selling rate of US dollar as
notified by the National Bank of Pakistan

The reference numbers indicated above shall be replaced by the revised numbers

after incorporating the required adjustments at COD.

(i)  Variable O&M

The formula for indexation of Variable O & M component will be as
under:

V O&Mreyy = 0.0285 * WPI rgv) /118.96

Vv O&M(FREV) = 0.1300 * US CPI(REV)/202.41*ER{REV)/61
Where:

V O&M (revy = The revised applicable Variable O&M local component
indexed with WPL

VO&Mgrevy = The revised applicable Variable O&M Foreign
component indexed with US CPI and currency
fluctuation.

US CPLlgrery = 202.41 US CPI for the month of March 2007

ER ®ev) = The Revised TT & OD selling rate of US dollar as
notified by the National Bank of Pakistan

Note: The reference numbers indicated above shall be replaced by the revised

numbers after incorporating the required adjustments at COD.
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b) Adjustment for LIBOR variation

The interest part of fixed charge component will remain unchanged throughout
the term except for the adjustment due to variations in interest rate as a result of

variation in quarterly LIBOR according to the following formula;

Al = P(REV) * (LIBOR{REV) - 5.40%) / 4
Where:
Al = the variation in interest charges applicable corresponding to

variation in LIBOR. A I can be positive or negative
depending upon whether LIBOR gy > or < 5.40%. The
interest payment obligation will be enhanced or reduced to
the extent of A 1 for each quarter under adjustment
applicable on quarterly basis.

Prev) = is the outstanding principal (as indicated in the attached
debt service schedule to this order) on a quarterly basis on
the relevant quarterly calculations date. Period 1 shall
commence on the date on which the 1% installment is due
after availing the grace penod.

Working capital component of tariff will be adjusted on the basis of quarterly
variation in reference KIBOR (10.4%) while spread (200 basis points) remaining

the same.

c) Fuel Price Variation

The Variable Charge part of the tariff relating to fuel cost shall be adjusted on
account of the fuel price variations as and when notified by the relevant authority,
which in the instant case is the Oil & Gas Regulatory Authority (OGRA). In this
regard, the variation in EEPL’s allowed rate relating to fuel cost shall be revised

according to the following formula:

FCg(Rev) = Rs.1.9816 per kWh * FPg(Rev)/Rs. 264.43 per
MMBTU

Where:

FCg(Rev) = Revised fuel cost component of Variable Charge on

permeate gas
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FPg (Rev) = The new price of permeate gas as notified by the
relevant Authority per MMBTU of fuel adjusted for
LHV-HHYV factor.

FCd(Rev) =  Rs. 7.1440 per kWh * [FPd(Rev)/ Rs.32.045 per
Litre (Excl-GST)

Where:

FCd (Rev) = Revised fuel cost component of Variable Charge on
diesel

FPd(Rev) = The new price of diesel as notified by the relevant

Authority per Litre of fuel excluding 15% GST.

Reference tariff table for permeate gas subject to permissible adjustments
in accordance with mechanism as provided above will be applicable till
2014 or as long as allocated permeate gas 75 MMCFD is available, which
ever is later. Use of HSD for operation on account of gas curtailment (10
days or equivalent hours), temporary interruptions (6 days or equivalent
hours) and ATA of OGDCL (20 days or equivalent) is restricted to
maximum of 36 days in a year or equivalent hours. The allowance for 36
days per annum or equivalent hours is to be treated as provision and not
right of the power producer for its full utilization. EEPL will not be
compensated by the power purchaser on account of gas curtailment from
the allocated quantity 75 MMCFD, beyond maximum allowance of 10
days or equivalent hours in a year. The maximum allowance of 36 days
will be reduced accordingly in case the schedule of ATA of gas processing
plant and routine annual maintenance of power plant are matched and

carried out simultaneously.

During gas reservoir depletion phase that shall be established through the
documentary evidence to be provided by the power producer, the shortfall
in available gas will be met by commingling HSD fuel. In this case the
maximum fuel cost component per kWh will not exceed the prevalent
average fuel cost component per kWh of RFO (HSFOQ) based power
plants. The composite applicable fuel cost component (Permeate

Gas+HSD) per kWh will be on actual mix of fuel calculated in accordance

. 3%
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with mechanism given in reference table-IIl. This arrangement will be
applicable till such time the composite fuel rate per kWh does not exceed
the prevalent average fuel cost component of RFO (HSFO) based power

plants.

V) At any time during the reservoir depletion phase, if there is a sufficient
cause shown by the power producer supported with concrete evidence to
the fact that it is commercially no longer viable for EEPL to continue with
existing tariff arrangement as given in para (iv) above and therefore, it
considers modification in the existing plant facility, the company in that
case will seek approval of the Authority for any additional investment or

change of fuel for the proposed modification.

IV.  Adjustment on account of inflation, foreign exchange variation, LIBOR variation
and fuel price variation will be approved and announced by the Authority within
seven working days after receipt of EEPL’s request for adjustment in accordance

with the requisite indexation mechanism stipulated herein.

Terms and Conditions of Tariff:

i) Use of Permeate Gas will be considered as primary fuel.
ii) All new equipment will be installed and the plant will be of standard
configuration.

iii} Dispatch criterion will be based on the Energy Charge.
v} Diesel oil will be used only for startups and other contingent requirements
as mentioned above.
V) No startup charges have been accounted for in the above reference tariff
table.
The above tariff and terms and conditions be incorporated as the specified tariff approved
by the Authority pursuant to Rule 6 of the Licencing (Generation) Rules, in a Power

Purchase Agreement between EEPL and CPPA.
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ENGRO ENERGY {PVT) LIMITED
Specified Tariff (Permeate Gas)

Annexure |

Variable Charge (PKR/kWh) Capacity Charge (PKR/kW/Hour) Total
Variable | Variable . Financing Return on ) Fixed Cost at
Year Fuel 0&M O&M Total Fixed O&M Fixed F)&M Insurance Cost .on Returr'I on| Equity fc‘nr Wlthhold::\g Loan Interest Total 60% Plant Cents/kWh
Local Foreign Local Foreign Worlfmg Equity [Construction] Tax @7.5% | Repayment | Charges Factor
Capital Period Rs./kWh
1 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3297 0.4039 1.2252 4.1822 6.8560
2 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3583 0.3754 1.2252 4,1822 6.8560
3 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3893 0.3443 1.2252 4,1822 6.8560
4 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4231 0.3106 1.2252 4.1822 6.8560
5 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 (.4597 0.2739 1.2252 4.1822 6.8560
6 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 (.4996 0.2340 1.2252 41822 6.8560
7 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.5429 0.1907 1.2252 4.1822 6.8560
8 1.9816 0.0285 0.1300 2.1402 0.1022 0.00865 0.0572 0.0277 0.2542 0.0229 0.0208 0.5900 0.1437 1.2252 41822 6.8560
9 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.6411 0.0925 1.2252 41822 6.8560
10 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.6967 0.0370 1.2252 4.1822 6.8560
11 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
12 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
13 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
14 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 48515
15 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
16 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 48515
17 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
18 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
19 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
20 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
21 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515%
22 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.95%4 4.8515
23 1.9816 0.0285 0.1360 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
24 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
25 1.9816 0.0285 0.1300 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.4915 2.9594 4.8515
Levelized Tariff (1-25 Years) 2.1402 0.1022 0.0065 0.0572 0.0277 0.2542 0.0229 0.0208 0.3128 0.1838 0.9882 3.78M 6.2084




ENGRO ENERGY (PVT) LIMITED
Specified Tariff (HSD}

Annexure Il

Variable Charge {PKR/KWh} Capacity Charge (PKR/kKW/Hour) Total
Variable | Variable . ) Financing Return on ] _ Fixed Cost at
Year Fuel 0&M O&M Total Fixed O&M | Fixed ?&M Insurance Cost .on Retun:\ on| Equity fqr Wlthholdl?g Loan Interest Total 60% Plant Cents/kWh
Local Foreign Local Foreign Worlfmg Equity Constr_uctuon Tax @7.5% | Repayment | Charges Factor
Capital Period Rs./kWh
1 7.1440 0.0283 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.3389 0.4152 1.2585 9.4061 15.4199
2 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.3683 0.3859 1.2585 9.4061 15.4199
3 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.4002 0.3539 1.2595 9.4061 15.4199
4 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.4349 0.3192 1.2595 9.4061 15.4199
5 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.4726 0.2816 1.2595 9.4061 15.4199
6 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5136 0.2406 1.2595 9.4061 154199
7 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5581 0.1961 1.2595 9.4061 15.4199
8 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.6065 0.1477 1.2595 9.4061 15.4199
9 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 .0285 0.2614 0.0235 0.0214 0.6590 0.0951 1.2595 9.4061 15.4199
10 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.7162 0.0380 1.2595 9.4061 15.4199
11 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
12 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
13 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
14 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
15 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 4.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
16 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3554
17 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.35%4
18 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
19 7.1440 0.0293 0.1337 7.30M1 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
20 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
21 7.1440 0.0293 0.1337 7.30M1 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
22 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
23 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
24 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
25 7.1440 0.0293 0.1337 7.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.5053 8.1492 13.3594
Levelized Tariff {1-25 Years) 1.3071 0.1051 0.0067 0.0588 0.0285 0.2614 0.0235 0.0214 0.3215 0.1890 1.0158 9.0001 14.7542

P
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lllustrative Reference Table For Calculating Composite Rate

(Permeate Gas+ HSD) in case of shortfall in allocated (75 MMCFD) permeate gas

Annexure-1l|

Gas shortfall percent 0% 7% 13% 20% 24% 27% 33% 40% 47%[53% & above
Gas shortfall MMCFD 0 5 10 15 18 20 25 30 35(40 & above
Net Output of power plant (MW) 216.8 216.8 216.8 216.8 216.8 216.8 216.8 216.8 216.8 216.8
Reference Calorific value of gas (LHV) Btu/Cft 520 520 520 520 520 520 520 520 520 520
Available quantity of gas MMCFD 75 70 65 60 57 55 50 45 40 35
Available quantity of gas per hour MMCF 3.125 2.917 2.708 2.500 2.375 2.292 2.083 1.875 1.667 1.458
Heat value of available Gas MMBTUs/Hour 1625 1517 1408 1300 1235 1192 1083 975 867 758
Shortfall met by HSD (MMBTUSs) 0 108 216 325 390 433 541 650 758 866
Calorific Value of HSD BTU/Litre-LHV 34470 34470 34470 34470 34470 34470| 34470 34470 34470 34470
Consumption of HSD (Litres) 0 3134 6277 9419 11305 12562 15705 18848 21991 25133
Gas Price Rs./MMBTU-LHV 264.43 264.43 264.43 264.43 264437 26443 264.43] 26443 264.43 264.43
HSD Price Rs/l.itre 32.05 32.05 32.05 32.05 32.05 32.05 32.05 32.05 32.05 32.05
HSD Fuel cost HSD per Hour (Rs) - 100,421 | 201,133 | 301,844 | 362,271 | 402,556 | 503,267 | 603,979 704,690 805,402
Fuel Cost Gas per Hour {Rs) 429610 | 401,046 1{ 3724001 343,754 | 326,566 | 315,108 | 286,462 | 257,815 229,169 200,523
Total Fuel Cost per Hour (Rs) 429610 | 501,467 | 573,633 | 645598 | 688,837 { 717,663 | 789,729 | 861,794 933,860 1,005,925
Compaosite Rate FCC Rs/kWh 1.9816 2.3130 2.6454 2.9779 3.1773| 3.3103] 3.6427| 3.9751 4.3075 4.6399

Note:

1. Reference gas price HHV= Rs. 238.38/MMBTU, converted to LHV by applying a factor of 1.109262
2. Reference Calorific value of permeate gas (LHV) 520 Btu/Cft is subject to change at COD in accordance with terms of the GSA.

3. The above reference table is applicable as per actual usage of gas and HSD. The maximum applicable composite rate in the gas reservoir depletion phase

will not exceed the prevalent average fuel cost component of RFO (HSFO) based power plants.

W’
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KHALID MANSQOR
Chief Executive Officer

February 9, 2007

The Registrar
National Electric Power Regulatory Authority,
OPF Building, |
Shalirah-e-Jamhurriyat,

- G-5/2, Islamabad |

Subject: Application under Rule 6 of the National Electrfc Power Regulatory
Authority Licensiné.r {Generation) Rules, 2000 for Tariflf Approval
read_with National Electric Power '-Regulatorv Authority (Tariff
Standards and Procedure) Rules, 1998 — [226.52] MW Combined
Cycle Power Project based on Permeate Gas to be located at
Qadirpur, Ghotki, Sindh (the “Project™

Dear Sir,

- The Government of Pakistan (GOP)/PPIB on January 6, 2006 awarded a Letter of Interest
to Engro Chemical Pakistan Ltd. (ECPL) to set up the Pt’O_]CCt pursuant to the GOP’s
Power Policy 2002, ECPL has incorporated a Spec:a] purpose vehicle, namely, Engro
Energy (Private) Limited (the “Project Company”), to |mplement the PI’OJCCL

The PrOJect is unique and of great national importance in the sense that it will ut:hze the
permeate gas which otherwise is being flared and wasted.

The Project Company hereby submits its application for the approval of the Generation
Tariff for the Project pursuant to Rule 6(1)(a) of the NEPRA Licensing (Generation

Registrar

43.

Rﬁ[es), 2000 and Rule 3 of the NEPRA (Tariff Standards and Procedure) Rules, 1998
read with the Regulation of Generation, Transmission and Distribution of Electric Power
Act, 1997 and the pertinent provisions of the GOP’s Power Policy, 2002 (as amended).
The application is submitted for the approval of two tariffs, one based on permeate gas
and the other, in case of non-availability of permeate gas, based on high speed diesel.

Ttersamanesy

Dy. No... S
Dated....00.9-03~0 F.

PNSC Building, M. T. Khan Road, P.O. Box 5736,
Karachi-74000, Pakistan. Tel : 5611060-69 (10 Lines}
UAN ; 111 -211-211 Fax : 92-21-5610688 Website : www.engro.com
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The Project Company through a separate application is simuftaneously applying to
NEPRA for the grant of a Generation License.

A Pay Order no. DDH 826207 dated February 2, 2007 in the sum of Rs. 2,578,750 (Twao
millien five hundred seventy eight thousand seven hundred fifty only), being the non-
refundable license application fee calculated in accordance with Schedufe II to the .
National Electric Power Regulatory Authority Licensing (Application and Modification
Procedure) Regulations 1999 as modified vide S.R.O.886(I)/2006 dated 28" August,
2006, is also attached herewith.

We have worked very hard to make the Project a win-win solution for all stakeholders, in
particular the Power Purchaser. We look forward to working with you to expeditiousty
complete the regulatory process so that the Project Company can achieve Financial
Closing and start construction at the earliest — the Project Company aims to implement
the Project on a fast track basis to meet the growing energy needs of the country and to
enable the Power Purchaser to have recourse to the cheap source of electricity generation.

~ Thank you and with kind regards.

Yours very truly,

hakkd anssgn—

Khalid Mansoor
Chief Executive Officer
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/ - { SHAHEEN CENTRE BLOCK’/ CLIFTON KARACHI " Daté, 02 February.2007° . ;
THIS INSTRUMENT IS VALID FOR SIX
MONTHS FROM DATE OF ISSUE o
f—»r‘, ’/.—ﬁ " g

s, A o }
| ﬁ’f”f ;,/,f; Ao A . 'DDH. 82 8207 /13004744/2007/0008_60

 Amount PR 2STST0007

NATION’AL: ELE ; CPOWER REGULATORY
AUTHORITY ISLAMABAD

AMOUNT PAKISTANI RUPEES TWO MILLION FIVE HU\IDRED SnVENTY EIGHT THOUSAND SEVE\I i
I—IUN'DRED FIFTY ONLY.. . o e j-

n Rel’mburseméﬂt Dehit our A/C
TO BANK AL T-IABIB LIMITED o S

ISLAMABAD T With Yaur
o ‘90 91 RAZIA SHARIF PLAZA, HNNAH AVENUE,,

BLUE AREA, ISLAMABAD, ISLAMABAD,
PAKISTAN.

USTOMER * Bank AL Habib Limited
ENGRO ENERGY (PVT) LTD. : . - DATE .02 February 2007

2 0 7 ' /l3004744/2007/Q008-60

: BENEF'CIAF‘Y NATIONAL.ELECTRIC POWER, REGULATCRY
AUTHORITY, ISLAMABAD.

PKR 1289.00/~ TOTAL PKR 2,580,039.00

CUSTOMER'S CO!;'Y

INSTRUMENT AMOUNT ~ PKR' 2,578,750.00 : CHARGES

e : '
~ - | | /Z
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BEFORE, THE NATIONAL ELECTRIC POWER RE

T, i(iwalid Mahsoor, Chief Execuﬁivé Officer and the dlglly appointed Attorney of Engro
En_:‘;f:lf;gy (P,l;ivaite) Limited, hereb}% solemnly affirm andideciare that the cnﬁtents of the
acédmpauying petition/apﬁlic:atioih dated February 9, 2007, including all supporting
d(jéx;imen@ are true and correct m: the best of my kn'owledge and belief and that nothing
haé beent concealed. I also con‘ghm that any further documentation and information
[,}I'(;J\/'j_id,eti oy me in connection wni] the accompanying petition/application shall be true to

the-i ﬁest of ‘my knowledge and beljef.
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ENGRO ENERGY (PVT) LIMITED | ENGRO
. ~ | .energy

CERTIFIED COPY OF RESOLUTION OF
BOARD OF DIRECTORS

I, Andalib Alavi, Secretary, Engro Energy (Privaté) Limited hereby certify that the

following resolution was passed by the Board of Directors in its 7th Meeting held on
January 24,2007, ' ' :

Quote"RESOLVED that the Company file its applicatioﬁ .for Generation
e License and Tariff Determination with the National Electric Power Regulatory
Authority (the “Authority™). - FURTHER RESOLVED, that Mr. Khalid
Mansdbr, the Chief Executive Of'ﬁ'cer, is hereb}f authdrized to file apﬁlicatiqns
for Generation License and Tariff Det_erminati;oh ‘on behalf ‘of the Company
~with the Authority, {o pay the necessary filing fees, sign the necessary
documentation, negotiate, discuss and do all acts required for the p._rocessin g and

completion of these applications.” Ungquote

For and on behalf of _ _
_ENGRO ENERGY (PRIVATE) LIMITED

s dl—

ANDALIB ALAVI
Company Secretary

February 6, 2007,

4

44

PNSC Building, M. T. Khan Road, P.O. Box 57386,
Karachi-74000, Pakistan. Tel : 5611060-69 (10 Lines)
UAN: 111-211-211 Fax : 92-21-5636721 Website * www.engro.com
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RESOLUTION OF THE BOARD OF DIRECTORS OF ENGRO ENERGY (PRIVATE)
LIMITED HELD ON January 24, 2007.

RESOLVED, that the Company file its applications for Gereration License and Tariff
Determination with the National Electric Power Regulatory Authority (the “Authority’)

FURTHBER RESOLVED, that Mr. Khalid Mansoor, the Chief Executive Officer, is
hereby authorized to file applications for Generation Licence and Tariff Determination on
behalf of the Company with the Authority, to pay the necessary filing fees, sign the

necessary documentation; negotiate, discuss and do all acts required for the processing &
completion of these applications.

ol

Company Secretary

Wosdd A on—

Chief Executive Officer

y 2

us

PNSC Building, M. 7. Khan Road, P.O. Box 5736,
Karachi-74000, Pakistan. Tel : 5611060-69 (10 Lines)
UAN : 111-211-211 Fax : 92-21-5610688 Website : www.engro.com
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NAME AND ADDRESS OF THE PETITIONER

Engro Encrgy (Private) Limited
7" Floor, PNSC Building

MT KhanRoad

Karachi -

GROUNDS ‘AND' THE FACTS FORMING THE BASIS OF THE TARIFF
PETITION _ i . .

Engro Chemical Pakistan Iimited (ECPL) submitted a proposal to the Govérnment of
Pakistan’s Private Power and Infrastructure Board (PPIB), Ministry of Water & Power,
on October 18, 2005 to develop an innovative, fast-track project of 150 — 250 MW

capacity combined cycle power plant at Daharki based on permeate gas from Qadirpur
gas field. ' o '

The PPIR issued a letter of interest (LOT) to ECPL on Tanuary 6, 2006 for approximately
150 MW Gas-based power generation project. : : ‘

The prdject company, Eng.ro Energy (Privﬁte) Limited (EEL), was incorporated on
February 28, 2006 under the Companies Ordinance, 1984, and 7" Floor, PNSC Building,
MT Khan Road, Karachi, being its registered office. . -

Pursuant to lhe.LO], in January 2006, a detailed feasibility study was awarded to M/s

Fichtner of Germeny and M/s Hagler Bailly were engaged to conduct the Environmental
Impact Assessment (ETA).

A draft f"easibi'lity report was - subm_i.ft:ed to the PPIB in April 2006. Fichtner
representatives and Engro team made a presentation {o the PPIB/Panel of Experts (POE)

on May 5, 2006 explaining the salient features of this unique project based on permeate
gas. o o o B

The POE commuhicafed_ their observations/concerns on the drafl feasibility on June 9,
2000. These suggestions/comnm_nts made by POE were addressed and incorporated in the
final draft of the feasibility report which was submitted to the PPIB on August 17, 2006.

The PPIB/POE approved the feaéibility study on September 20, 2006 and advised ECPL
to file an application with National Electric Power Regulatory Authority (NEPRA) Tor
Tariff determination. : .

The feasibility study indicates that GE 9E and Alstom GT 11N2 are the viable options for
praducing 175 to 180 MW power with the 75 MMSCFD allocated quantity of permeate
gas. In case an additional quantity of 9-10 MMSCFD higher calorific gas (HCG) is made
available to the project along with 75 MMSCFD permeate gas, then Siemens SGTS —




2000E shall also be the suitable option with higher output (240MW) and better
efliciency. . :

The permeate gas which could not be utilized in the Gag Turbine would need to be flared.
In order to ensure that all the allocated quantity of permeate gas shall be utilized, a
supplementary firing in FIRSG has been proposed to provide additional 50 M'Ws.

Key components and parameters of the tariff based on GE 9E with supp.lcmentary firing

are as follows:

Gross Plant Capacity (MW) @ [SO conditicns with 7TSMMSCFD gas 226.52

Gross Plant Capacity (MW) @ Mean Site Conditions : 223.80
Net Plant Capacity (MW) R : _ 216.80
Notienal Plant Load Factor ' ' 60 %

SCHEDULES or CHARGES, COSTS, UNITS, PRICE AND OTHER ITEMS
COMPRISING THE PROPOSED TARIFF : '

O_PERATION AL AND FINANCIAL ASSUMPTIONS

Plant Design and Operational Assumptions

Gross Plant Capacity @ IS0 Conditions 226.52 MW
Gross Plant Capacity @ Reference Conditions 223.80 MW
Auxifiaries Consumption | 7.00 MW
Net Plant Capacity @ Reference Conditions 216.80 MW
Gross Thermal Efficiency on permeate gas with {-

| supplementary firing ' 47.00 %
Net Thermal Efficiency on permeate gas with ‘
supplementary firing ' 45.53 %
Heat Rate on permeate gas at full load with o
supplementary firing - 7907 KJ/KWh
Net Plant Capacity @ Reference Conditions on .
HSD without supplementary firing. =~ 155.30 MW
Net  Thermal  Efficiency on HSD  without _
supplementary firing : 4526 %
Heat Rate on HSD at full load without
supplementary firing : _ 7953 KJ/KWh
Capacity Factor | - _ 60 % Notional

. As per heat rate/perfprmance curves

Degradation/partial loading R ' from the Manufacturer
HHYV of permeate gas | 565-625 Btu/Scf
Plant Design point HHV 572 Btu/Scf




Permeate Gas FiS Contents

Less than 320 ppm

Permeate Gas Price @ HHV (Same as Natural

(]S)

264.90 PKR/MMBtu

HHY - LUV factor

0.9015

Permeate Gas Price @ LHV

293.84 PKR/MMB(u

HSD Price deliﬁer’ed at site

37.70 PKR/Litre

Backup Fuel

HSD

HSD Storage

Seven (7) days

Reference Conditions

Ambient Temperature

27C

| Relative Humidity

60%

Site Altitude

75 meter above sea leve]

Financial Assumptions

EPC Cost

168.00 Million US$

Project specific EPC Cost

10.00 Million US$

Project Development Cost

6.70 Million US$

Services

12.83 Million USS

ofal CAPEX (excl IDC)

197.53 Million US$

IDC

17.32 Million USS

Commissioning

Return  on Equ:ty durmg Lonstruclion &

9.12 Miltion US$

Financing Fee .

3.33 Million US$

Foreign loan reg:stnmon St'lmp Duty

1.67 Million US$

Total CAPEX

228.97 Million USS

Term of agreement '

25 years
IRR on equity investment 15% -
Debt: Equity Ratio 75:25%

Funding

Equity in PKR; Debt in US $

Interest Rate

LIBOR(5.4%) plus 3.5% on foreign
loan & KIBOR plus 2% on local loan

for working capital

Tenure of foreign exchange loan

10 years + 2.33 years Grace Period

y
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* | Number of Principal & Interest payments per year

Discount rate for caleulating Levelized tariff

Two semi annual payments

10%

Reflerence Exchange Rate

L US$ =61 PKR -

Working Capital Requirements

HSD Stock of 7 days

6 Months DSRA (Debt Service
Reserve Account) Lerder’s
Requirement '

Spare parts for a period of 3 years

Indexation Assumptions

Variable Q&M — Local’

Local WPI -

Variable Q&M - Foreign

US CPI and USD/PKR indexation

Escalable Component — Local

Local W]’l

mE_sc'aIable Component — Foreign

US CPI and USD/PKR indexation

Debt

Changes in 6 month LIBOR plus
USD/PKR indexation

Fuel Component

Change in fuel price pius adjustment
for part load operation and for
degradation (Recoverable and Non
Recoverable) o

SO




The Summarized tariff table on Permeate Gas is as follows.

US Cents/KWh

Energy Purchase Price
BY

Capacity Purchase Price (CPP)

(EPP)
Variable Q&M Fixed Q&M
. [nferest on Total Non .
Fue; | Locat |Foreign Total ROE Local [Foreign wC Esealable || Escalable | Total Total
Average
(Year 1-10) | 3.610 | 0.048 214 3.872 0.869 0,423 0.029 0117 1,438 2.307 1,745 7.617
Average
(Year 11.25) { 3,610 | 048 0.214 387 0.862 (423 0.029 0.033 1.359 0.000 1.359 5231
Average
(Year 1-25} | 3.610 | o0.048 0.214 3.872 0.869 0,423 0.029 0.070 1.391 0.923 2314 6,186
Levelized | 3.610 | 0.048 0,214 3.872 0.869 0.423 0.029 0,096 1.417 1.562 2.979 6.851
Rs/IKWh|
Energy Purchase Price . .
&3 Capacity Purchase Price (CPP)
(EPP) i
Variable O&M Fixed O&M
'. . Interest on Total Non
Fuel Local |Foreign Talat ROE Loeal  |Foreign wC Escalable || Escalable | Total Total
Average
{Year 1-10) 2202 | 0,029 0.131 2.362 0.530 0.258 0.013 0,071 0.877 1407 | 2284 4,646
Average
(Year 11-25) | 2,202 | 0.029 0,131 2.361 0.530 0.258 0.018 0.023 0.829 0.000 0.829 3191
Average
(Year 1-25) 2.202 | 0,029 0.131 2362 0,530 0.258 0.018 0,143 0.849 0.563 L412 3774
Levelized | 2.202 | o029 0.131 2.362 0.530 0.258 0.018 0,059 0.865 953 1.818 4.179




The Summarized tariff table on High Speed Diesel (XISD) is as follows.

US Cents/ICWh
Enerpgy Purchase Price ] )
&Y Capacity Purchase Price (CPP)
(EPP)
Variable O&M Fixed O&M
. . Interest on Total Non .
Fuel Loeal |Foreign Toial ROE Local  {Foreign wC Escatable || Esealable | Total Total
Average
(Year 1-10) 13.516 [ 0.052 0,347 13.955 1.213 0.591 0.041 0.163 2,008 3.220 5.228 19.183
Average
(Year 11-25) { 13.516| 0.052 0,387 13.955 1.213 0.591 0,041 0.053 1.898 0,000 1,898 15.853
Average
(Year 1-25) | 13.516| o052 0.337 13.955 1.213 0,59 0.041 0.097 1,942 1.288 3,230 17.185
Levelized | 13.516| 0052 0.387 13.955 1.213 0.591 0.041 0.135 1.980 2.180 4,160 18.115
Rs/KWh
Energy Purchase Price . .
ey Capacity Purchase Price (CPP)
(EPP)
Variable O&M Fixed O&M
) . Intcrest on Total Non
Yuel | Loeal |Foreign Total ROE | Local |Forcign we Escalable || Escatabie | Total | Total
Average
(Year 1-10) 2245 | 0,032 0.236 8.513 0,740 0.361 0.025 0.099 1225 1.964 3,189 11.702
Average
(Year 11-25) | 8245 | o032 0,236 8.513 0.740 0.361 0.025 0.032 1,158 ©,000 1.158 9,671
Average
(Year 1-25) 8245 | 0.032 0.236 8,513 0.740 0.361 0,025 0.059 1185 0,786 1971 10.484
Levelized | 8245 | 0032 0.236 8.513 0.740 0.361 0.025 0.082 1.208 1330 1,538 11.050




PROPOSED REFERENCE TARIFF TABLE (US Cents/KWh)

On Permeate Gas

ENERGY CHARGE

CATACITY CHARGE

US Cents per kWwh

US Cents per kKWh

TOTAL ESCALABLE COMPONENT Non TOTAL TOTAL
Yariable O&M | ENERGY| ROE Fixed Q&M Tnterest | LOTALEscalablCAPACITY| TARIFF
YEARS | FUEL | Local | Foreign | CHARGE Local |Foreign| qn WC LOANS | CHARGE|| Centsfiown
1] 3.6097( 0.0477 0,214] 3.8715% 0.8690] 0.4235| 0.0292] 0.1663] 14879 2.3071 3.7950 7.6665
2} 3.6097 0.0477 0.2141 387155 0.8690; 0.4235] 002925 0.1663] 1.4879 23071 3.7950 7.6665
3 3.609710 0.0477 0.2141 38715 0.8690;p 0.4235( 0.0292| 0.1663] 14879 2.3071 3.7950 7.6665
43,6097 0.0477 0.2141 3.8715 0.86901  0.4235| 0.0292 0.0956 14172 23071 37242 7.5958
5| 3.6097 0.0477 02141 3.8715| 0.86%0|  0.4235| 00292 0.0956 1.4172 2.3071 3.7242 7.5958
& 3.6097 0.0477 0.214] 3.8715)| 08690  0.4235]  0.0292 0.0956 1.4172 23071 37242 7.5958
7| 3.6097 0.0477 0.2141 38715  0.8690]  0.4235] 0.0292 0.0956 14172 2.307! 3,742 7.5958
8| 3.6097 0.0477  0.2141 3.8715||  0.8600  0.4235) 00202 0.0956 14172 2.3071 3.7242 7.5958
5| 3,6097 0.0477 0.214] 3.8715 0.8690 042350 00292 0.0956 14172 23071 3.7242 7.5958
101 3.6097 0.0477 0.2141 3.8715 0.8690 04235 00292 0.0956 1.4172) 2.3071 3.7242 7.5938
tf o 3.6097 0.0477 0.2141 3.8715 0.8690f  G.4235( 0.0202 0.0381 1.3597 0.0000 1.3597 52312
12 3.6097 0.0477 0.2141 3.8715 0.8690 0.4235)  0.0292 0.0381 1.3597 0.0000 1.3597 52312
131 3.6097 0.0477 0.2141 3.8715 0.8690 0.4235[  0.0292 0.0281 1.3597 0.0000 1.3597 32312
14} 3.6097 0.0477 0.2141 3.8715 0.8690 0.4235(  0.0292 0.0381 1.3597 0.0000 1.3597 5.2312
151 3.6097 0.0477 0.2141 38713 0.8690 0.4235] 00292 0.0381 1.3597 0,0000 1.3597 52312
18] 3.6097 0.0477 0.2141 318715 0.8650 04235 00292 0.0381 1.3597 0.0000 1.3597 5.2312
17| 3.6097 0.0477 0.2141 3.8715 0.8690}  0.4235]  0.0292 0.0381 1.3597 0.0000 1.3597 52312
18 3.6097 0.0477 0.2141 3.8715 0.8690 0.42351 0.0292 0.0381 13597 0.0000 1.3597 5.2312
19] 36087 0.0477 0.2141 3.8715 0.8690 0.4235¢  0.0292 0.0381 1.3597 0.0000 1.3597 52312
20{ 3.6097 0.0477 02141 3.8715 08690  0.4235[ 0.0292] 0.0381 1.3597 0.0000 1.3597 52312
210 3:6097 0.0477 0.2141 3.8715 0,8690 042351 0.0292 0.0381 1.3597 0.0000 1,357 5.2312
22| 3.6097-  0.0477 0.2141 387151 0.8690  0.4235( 00292  0.0381 1.3597 0.0000 1.3597 5.2312
23| 3.6097 00477 0.2141 318715 0.2690 0.4235]  0.0292 0.0381 1.3597 0.0000 1,3597 5.2312
24| 3.6097 0.0477 0.2141 3.871% 0.8690 0.4235] 00292 0.0381 1.3597 0.0000 1.3597 5.2312
25 3.6097 0.0477 0.2141 31,8715 0.8690 0.4235|  0.0292 0,0381 1.3597 0,0000 1.3597 5.2312
YEARS AVERAGE TARIFF US Cents/liWh
[-10 3.6097 0.0477 0.2141 3.8715 0.3690 0.4235 00292 0.1168 1.4384 2.3071 3,7455 T.6170
I1-25 3.6097 0.0477 0.214] 3.8713 0.8690 0.4235| 00282 0.0381) 13597 0.0000 1.3597 52312
1-25 3.6097 0.0477 0.2141 3.8715 0.8690  0.4235) o0.0292 0.0696 1.3912 0.9228 2.5140 6.1855
LEVEL.
TARIFF|  3.6097 0.0477 0.2141 3.8715 0.8690 0.4235)  0.0292 0.0964 1.4180, [.5617 2,979 6.8512




PROPOSED REFERENCE TARIFF TABLE (Rs/KWh)

On Permeate Gas

ENERGY CHARGE CAPACITY CHARGE i
Rupees per XWh Rupees per KWh
TOTAL ESCALABLE COMPONENT Non TOTAL TOTAL
Variable O&M | ENERGY] ROE Fixed O&M Interest | TOTAL{|EscalablegCAPACITY|  TARIFF
YEARS | FUEL | Local | Forcign | CIIARGE Local |Foreign| on W LOANS | CHARGE[| (Rs/tewn)
1] 2.2019] 0.0291 0.1306 2.3616] 0.5300( 0.2583| 0.0178 ©.1014| 0.9076) 1.4073 2.3149 4.6766
21 2.2019) 0.0291 0.1306 23616 05300 0.2583| 0.0178| ¢.1014| 0.9076] 1.4073 23149 4.6766
3] 2.2019] 0.0201 0.1306 2.3616] 0.5300 02583 0.0178| 0.1014| 0.95076| 1.4073 2.3149 4.6766
43 22019 0.0201 0,1306 23616 0.5300 0.2583 0.0178]  0.0583 0.8644 1,4073 22718 4,6334
St 2.2019 0.0291 0,1306 2.3616 0.5300[  0.2583|  0.0178]  0.0583 0.8644 1.4073 2.2718 4.6334
&t 2.2019 0.0291 0.1306 23616 0.5300 0.2583]  0.0178 0.0583 0.8644 1.4073 22718 4.6334
71 22019 0.0291 0.1306 . 23616 0.5360| 02583 0.0178 0.0583 0.8644 1.4073 22718 4.6334
8| 22019 0.0291 0.1306 23616 0.5300 0.2583; 0.0178 0.0583 0.8644 1.4073 22718 4.6334
9] 22019 0.0291 0.1306 23616 0.5300 0.2583( 0.0178 0.0583 0.8644 1.4073 22718 4.6334
18] 22019 0.0291 0.1306 2.3616 0.5300 025831 00178 0.0583 0.8644 1,4073 22718 4.6334
22009 0.0291 0.1306 23616 0.5300( 02583 0.0178] 0.0232 0.8294 0.0000 0.8294 319210
12[ 22019 0.0291 0.1306 23615 0.5300( 02583 00178 0.0232 0.8294 0.0000 0.8294 3.1910
13| 22019 0.0291 0.1306 23616 0.5300 0.2583( 00178 0.0232 0.8294 0.0000 0.8294 31910
141 22018 0.0291 0.1306 23616 0.5300 0.2583( 0.0178 0.0232 0.8294 £.0000 0.8294 3.1910
I1s| 22019 0.0291 0.1306 23616 0.5300 02583 00178 00232 0.8294 £.0000 0.8294 31910
16 2.2019 0.0291 0.1306 23616 0.5300 02583 " 0.0178 0.0232 0.8294 02,0000 0.8204 3.1910
17| 22019 0.0291 0.1306 2.3616 0.5300 0.2583 0.0178 0.0232 0.8294 6.0000 0.8294 3.1910
18l 2.2019 0.0201 0.1306 2.3616 0.5300f  0.2583] 0.0178 0.0232 0.8294 0.0000 0.8294 31010
19} 2.2020 0.0291 01306 2.3617 0.5300] 02583 0.0178 00232 0.8294 0,0000 0.8294 3.1911
20 22020 0.0201 0.1306 23617 0.5300[  0.2583 _0‘(‘3178 €.0232 £.8294 0.0000 0.8294 3.1911
21| 22020 0.0291 0.1306 2.3617 00| 02s83| o0.0178]  co232 0.8294 0.0000 0.8294 3.1911
221 22020 0.0291 0.1306 23617 0.5300] 02583 00178 0.0232 0.8294 0.0000 0.8294 3.1911
23| 2.2020 0.0291 ©  0.1306 23617 05300 0.2583| 0.0178 0.0232 0.8294 0.0000 0.82%4 3.1911
24| 2.2020 0.0281 0.1306 2.3617 0.5300 02583 0.0178 0.0232 0,8294 0.0000 0.8204 3.1911
25| 2.2020 0.0291 0.1306 23617 05300 02583 00178  0.0232 0.8294 0.0000 0.8294 31911
YEARS AVERAGE TARIFF Rs/kWh
1-10 2.2019 0.0291 0.1306 1.3616 0.5306]  0.2583| 0,0178 0.0712 0.8774 £.4073 2.2847 4.6464
11-25 2,2020 0.0201 0.1306 2.3617 0.5300f 02583 0.0178 0.0232 0.8204)  0.0000 0.8294 3.1910
1-25 2,20t9 0.0291 0.1306 23616 0.5300] 02583] 0.0178 0.0424 0.8486 05629 L4115 3.7732
LEVEL.
TARIFE{ 22019 0.0201 0.1306 23616 0.5300 0.2583] 0,0178 0.0588 0.8649) 0.9527 18176 4.1792




PROPOSED REFERENCE TARIFF TABLE (US Cents/KWh)
On High Speed Diesel (HSD)

ENERGY CHARGE

CATACETY CHARGE

US Cents per K¥Wh

US Cents per kWh

TOTAL ESCALABLE COMPONENT Non TOTAL || TOTAL
Variable Q&M | ENERGY || ROE Fixed O&M Tnterest TOTAL{EscalablCAPACITY, TARIFF
YEARS | FUEL | Loeal | Foreign [ CHARGE Locanﬂrﬂign on WC LOANS | CHARGE|| Cents/kWh
V| #0058 0.3874 139557 1.2130] 0.53911| 0.0407| 0.2321{ 2.0769)| 3.2204 52973 19.2530
2| #R##ER] 00518 0.3874 13,9357} 1.2130] 0.5911] 0.0407| 0.2321| 2.0769|| 3.2204 5.2673 192530
3L EAREEY) 00518 0.3874 13.9557[| 121300 0.5911; ©¢.0407] 0.2321| 2.0745| 3.2204 5.2973 19.2530
A 135164 0.0518 0.3874 13,9557 1.2130]  0.5911 0.0407 0.1334 1.9782 3.2204 5.1986 19,1543
5| 13,5164 0.0518 0.3874 13.5557 12130 05811 60407 0.1334 1.9782 3.2204 5.1986 19.1543
6 13.5164 0.0518 0.3874 13.9557|| -1.2130)  0.5911 0.0407 0.1334 1.9782 3.2204 5.1984) 19.1543
7] 1351864 0.0518 0.3874 13,9557 12130 0.5911 0.0407 0.1334 1.6782 3.2204 5.1986 19.1343
8] 13.5164 0.0518 0.3874 13,9557 12130 0.5911[  0.0407 0.1334 1.9782 32204 51984 19.1543
o 135164 00518 0.3874 13.9557 12130 0.3911  0.0407)  0.1334 1.9782 3.2204 5.1986 19.1543
10| 13.5164 0.0518 0.3874 13,9557 1.2130) 03911  0.0407 0.1334 19782 32204 5.1986 19.1543
11} 13.5164 0.0518 0.3874 13.9557 1.2130f  0.5911]  0.0407 0.0532 1.8980) 0.000G 1.8980 15.8537
127 13.5164 0.0518 0.3874 13.9557 1.21308  0.5911 0.0407 0.0532 1.8980 0.0000 1.8680 15.8537
13| 13.5164 0.0518 0.3874 13,9557 v2130] 0911 00407 0.0532 1.8980 0.0000 18980 15,8537
t4| 135164 0.0518 0.3874 13.9557 1.2130 0.5511 0.0407 0.0532 1.8980 0,0000 1.8980; 15.8537
15) 13.5164 0.0518 0.3874 13,9557 121301 0.5911] 0.0407]  0.0532 1.8980 0.0000 1.8980 15.8337
161 13,5164 0.0518 0.3874 13.9557 1.2130 0.5911 0.0407 0.0532 1.8980) 0.0000 1.8980 15.8537
17| 13.5164 0.0518 0.3374 13.9557 1.2130 0.5911 0.0407 0.0532 1,8980) 0,0000 1.8980) 15.8337
18] 13.5184 0.0518 0.3874 13.9557 1.2130 05911 0,0407 00532 1.8980 0.0000 1.8980 15.8537
191 13.5164 0.0518 0,3874 13.9557 1.2130f 05911 0.0407 0.0532] ' 1.8980 0.0000 1.8980 15.8537
20} 13.5164 0.0518 0.3874 13.9557 1.2130] 05911 0.0407| 00532 1.8980 0.0000 1.8980 15.8537
21| 13.5164 0.0518 0,3874 129557 12130 0.5911 0.0407 0.0532 1.8980 0.0000 1.8980 15.8537
22| 13.5164 0.0518 03874 13,9557 52130 05911 0.0407 0.0532 1.8980 0.0000 1.8980f 15.8537
23| 13.5164 0.0518 0,3874 13,9557 1.2130 0.5911 0.0407 0.0532 1.8980 0.0000 1.8980) 15.8537
24| 135164 0.0518 0.3874 13.9557 1.2130 0.5911 £.0407 0.0532 1.8980) 0.0000 1.8980) 15.8537
25 13.5164 0.0518 0.3874 13.9557 1.2130 0.5911 £.0407 0.0532 1.8980 0.0000 1,8980) 15.8537
YEARS AVERAGE TARIFF  US Cents/kWh
1.10 13.5164 0.0518 0.3874 [3.95587 1.2130f  0.5911 0.0407 01630 2.0078 3.2204 5.2282 19.1839
11-25 13.5164 0.0518 0.3874 13.9557 12130 05911  0.0407 0.0532 1.3980 0.0000 Laosn  15.8537
1-25 13,5164 0.0518 0.3874 13.9557 12630 o.s011|  0.0407 0.0971 1,9419 1.2881 3.2301 17.1858
LEVEL.
TARIFF| £3.5164 0.0518 0.3874 13.9357 1.2130]  0.5911 0.0407 0.1345 1.9793 2.1800 4.1593 18.1150




PROPOSED REFERENCE TARIFF TABLE (Rs/KWh)
On High Speed Diesel (HSD)

ENERGY CHARGE

CATACITY CHARGE

Rupees per kWh

Rupees per kh

TOTAL ESCALABLE COMT'ONENT Non TOTAL TOTAL
Variable O&M | ENERGY] ROE Fixed O&M Tnterest TOTAL|EscalablqCAPACITY| Tariry
YEARS | FUEL | Local | Foreign | CIIARGE Local [Foreign| on W LOANS | CHHARGE] (Rsacwh)
1| 82450 0.0316 0.2363 8.5130| 0.73%9| 0.3606| 0.0248| 0.1416] 1.2665| 1.9644 3.2314 11.7443
2| 8.24501 0.0316 0.2363 831300 0.73991 0.3606| 0.0248] 0.1416] 1.2666 1.9644 32314 11,7443
3] 8.24501 0.0316 0.23063 8.5130F 0.73991 0.3606| 0.0248] 0.1416| 12669 1.9644 3.2314 11.7443
4| 82450 0.0314 02363 85130 0.73%9|  0.3606] 0.0248 0.0814 1,2067 19644 31711 11.6841
51 8.2430 0.0316 0.2363 8.5130 0.739% 03606 0.0248 0.0814 1.2067 1,644 314711 11.6841
6| 8.2450 0.0316 0.2363 8.5130 0.7399 0.3606] 0.0248{ . 0.0814 1.2067 1.9644 30711 11.6841
7l 82450 0.0316 0.2363 8.5130 0.7399 0.3606]  0.0248 00814 1.2067 1,9644 3071 11.6841
gl B.2450 0.0315 0.2363 8.5130 0.739% 0.3606| 0.0248 0.0814 1.2087 1.9644 31718 11.6841
gl 82450 0.0316 0.2363 8.5130 0.73%9% 0.3606|  0.0248 0.0814 1.2067 1.9644 3071 i1.6841
19| 22450 0.0316 0.2363 BSI30|  0.7359] 03606 0.0248 0.0814 1.2067 1.9644 31711 11.6841
1| 82450 0.0316 0.2363 8.5130) 0.7399 03606 00248 ¢.0324 1.1578 0.0000 1.1578 9.6708
121 82450 0.6316 0.2363 8.5130 0.73%9 03606| 0.0248 0.0324 1.1578 0.0600 1,1578 9.6708
13 8.2450 0.8316 0.2363 85130, 0.7399 03606  0.0248 0.0324 1.1578 0.0000 1.1578 9.6708
14| 8.2450 6.0316 0.2363 85130 07399 03606 0.0248 0.0324 1.1578 0.0000 1.1578 2.6708
15]  8.2450 40316 0.2363 8.5130 0.7399 03606 0.024% 0.0324 1.1578 0.0000 1.1578 9.6708
16| 82450 00316 0.2363 8.5130| 07399 o3s0s| 00248 00324 11578 0,0000 11578 9.6708
17| 82450 ¢.0316 0.2363 8.5130 0.7399 03606  0.0248 0.0324 1.1578 0.0000 1.1578 9.6708
18] 82450 00316 0.2363 851301 07399 03608 0.0248 .0324 1.1578 0.0000 1.1578 9.6708
19| 82450 0.0316 0.2363 85130 0.7399 0.3606]  0.0248 0.0324 11578 0.0000 1.1578 9.6708
20| 82450 0.0316 0.2363 8.5130| 07399  0.3606{ 0.0248 0,0324 1.1578 0.0000 11578 9.6708
21| 8.2450 0.0316 0.2363 8.5130 0.7399 0.3606]  0.0248 0.0324 11578 0.0000 1.1578 9.6708
22 8.2450 ¢.0316 0.2363 8.5130 0.7399 0.3606]| 0.02438 0.0324 1.1578 0.0000 1.1578 9.6708
23| 8.2450 60316 0.2363 85130l 0,7399 036068 0.0248 0.0324 1.1578 ' 0.0000 1.1578 9.6708
24 82450 0.0316 0.2363 8.5130( 07399  0.3606] 0.0248 0.0324 1.1578 0.0000 1.1578 9.6708
25| 8.2450 0.0316 0.2363 85130l 07399 ©3606] 0.0248 0.0324 1,1578 0.0000 11578 9.6708
YEARS AVERAGE TARIFE R/ Wh
1-10 8.2450 0.0316 14.2363 8.5130 0.7399 0.3606f 00248 0.0994 1.2248 §.9644 31892 11,7022
11-25 8.2450 0.0316 0.2363 85130  0.7399 0.3606] (L0248 0.0324 11578 0.0000 1.1573 9.6708
1-25 8.2450 1.0316 42363 8.5130 0.7399 $.3606]  0.0248 0.0592 1,1846 0.7858 1.9703 10.4833
LEVEL.
TARIFF|  8.2450 0.0316 0.2363 8.5130 07399 $.3606] 00248 0.0821 1.2074 1.329% 2.5372 11.0502
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 GENERAL ASSUMPTIONS

The, following has been assumed while cafculating the tariff. Any changes to these
assumptions will result in a change to the proposed tariff,

»

Customs duties on the import of plant, equipment, material and spare parts are
considered @ 5%. Any change in the customs duties or any other duty or tax on
import of cquipment & material wiil be “pass through” to the Power Purchaser.
Similarly, customs duties on spare parts afier COD will be “pass through” to the

Power Purchaser,

Only 6% withholding tax on local services assumed. No other taxes. on payments
ta be made to the EPC Contractor assumed., Any additional tax, if levied, will be
“pass through” to the Power Purchaser, '

7.5 % withholding tax on dividend payment assumed. Any changé in the aforesaid

‘withholding tax regime will be “pass through” to the Power Purchaser. General

sales tax and all other taxes will also be treated as “pass through”.

Zalat deduction on dividends (currently @ 2.5%), as required to be deducted -
under Zakat Ordinance, is considered as “pass-through”.

Pebt is aé_sumed in foreign currency (USD) and Equity is assumed in local
currency (PKR). -

The Return on Equity for the construction & commissioning period shall be

adjusted at the time of COD according to the actual Equity disbursement during
such period. ' - '

Power purchaset/NTDC shall be exc[usi\}e[y responsible for t.hc-'ﬁnancing,

- construction, operation and maintenance of the Interconnection and Transmission

Facilities,
Exchange Rate (PKR/USD) is taken @ PKR 61 per USD.

No cost of utilizing NTDC telecom media is assumed. Any costs incurred with
vegard thereto will be treated as “pass through”. ' '

Main Energy meter and electrotiic recorder for continuous recording of readings
will be provided by NTDC at its own cost. :

No cost for main gas metering station is assumed. It is assumed that it shall be
provided by gas supplier at its own cost.

Tolerance band of + 3 % in dispatch is assumed.




Thirty days per year Schedule Outage for Washing and Combustion Inspection;
forty-five days for Washing and Hot Gas Path Inspection and sixty days for
Washing and Major Overhaul have been assumed. Five hundred hours per year
for Forced Outage are assumed. During these periods, full capacity payments
shall be paid by the Power Purchaser. ' :

Cost of seven (7) days HSD storage (100% load @ reduced Contract Capacity of
155 MW} is assumed in the working capital. :

Warking capital for bridge financing to cover the lag between payments to be
made to the Gas Supplier and payments to be received from the Power
Purchaser/NTDC is not considered as per assurance of Power purchaser that
Power Purchaser shall pay the Seventy percent (70%) of Cédpacity payments in
advance every month from COD. In case it is not given then the working capital

of 15 days Fuel (Gas) cost shall be considered & financial cost shall be passed to~

Power Purchaser . '

Fuel cost component for eﬁergy delivered before CoD ah_d ali the testing after
COD shall be paid by the Power Purchaser to the Company. Capacity Payments
~and Energy Paymeants shall be made during Annual Testing. :

No O&M Reserve, Maintenance Reserve Account, Contingency Reserve Account
or any other Reserve account (except DSRA for 6 months) has been considered in

- the Tariff model. In case Company is required to do so, the financial impact
would be “pass through”.

The fuel component' and Capacity will be ad_]tlsted"for.aging (permanent
degradation), fouling (récoverable degradation) and ambient degradation factors

in order to compensate the effect of performance deterioration by these factors as
per Manufacturer’s curves. ' ' ' '

The fuel component will be adjusted for changes in calorific value of the
permeate gas as per Manufacturer’s curve, ' ' '

In.case of 100 % HSD use, degradation will be different and HSD based tariff
shall be applicable. - L ‘ -

Partial loading shall be.compénsat'ed as per p'er_fc.)rmance CUrves. .
Required gas pressure (32 bars) shall be maintained by Gas Suppﬁél‘_ at gas inlet
stop valve of gas turbine. Therefore, gas booster compressors and auxiliariés are

to be installed & maintained by gas supplier as per decision of PPIB with OGDCL
& SNGPL (Copy attached) B . . :

‘Additional cost for gas turbine start-up, shut down and part load operation with
HSD or HSD admixture to gas shall be compensated by factors as per gas turbine
Manufacturer recommendation. : S - '




No'open cycle operation prior to COD assumed. -
Tiﬁc Complex wi!] operale in open cycle below 5{}% load. -

The Comp!ex will opemte on HSD upto 50% load Conversion from HSD to gas
w1l[ take place from 50% to 60% load.

During the Term if there is 2 any gas supply mterruptmn (temporary fnterruption or

annual turn around of supplier), and plant is required to dispatch on HSD, the
Powe1 purchaser will pay HSD based tariff.

Number of Cold Warm and “Hot start-ups will be as per Manufacturm §
recommendations. Cost of start-ups shall be “pass through”,

~ For Operanon and maintenance leqmrement of plant on permcate gas and HSD,
equivalent operating hours at different loads, fuel, shut down/start- -up and trips
hal] be cons:dered as per Manufacturer recommendations.

The Power Pu:ch’me; shaH qupply powel to the plant during off load per md at fuel
component rate,

In case of open cycle mode operation, heat rate / effmency will be dlffercnt and
energy component wilf be (Ld][lb[ed accordmg[y

(GSA shall be eq uwalent to the PPA 1erm

24 months pllor to gas reservoir depletion or in case ofsudden/catastaophlc failure

of reservoir, Company to get capacity payments from Power Purchaser untl] GOP
shall allow one of the following:

" New Ga’s Allocation'

*  HSD based tanff throughout the year for the rcmamder of ‘Lhe PPA Term as
- per GOP’s Fuel policy; :

Ifthe pIant is Lequned to convert on LSFO then all costs pertammg to 0&M,
- alternate fuel heat rate, modification cost and alternate fuel storage tanks cost
shall be “passed through” to the Power Purchaser in the form of a
supplemental tariff.  Furthermore, the Power Purchaser shall make the
Capacity Payments to the Project Company during the Conversion Period.

'I‘e1mmat10n of the IA and recovery by the Project Company of iteims “a” “h”
~and “” under Schedule 2 to the IA.

In case of opetatlon on HSD, the Power Purchaser shall make Enmgy Payments
ot weekly basis to avoid the requirement for the additional working capital.

No post-COD LC in favour of the Power Purchaser assumed,

y




» HSD tariff shalf be deter mmed now and agreed to avoid any operalloml delays,

RE I’T‘R]LN(‘]‘ I'RO]FCT CO‘S'I

Power plahf EPC Cost

Project Specific EPC

168.00 Million US$

Gas pipeline =~

2.5 Million US §

Residential Colony .

4.1 Million US $

Water & waste water pipelines -

2.3 Million US § -

Access Road

0.3 Mitlion US §

Evaporation Ponds

0.8 Million US $

10.00 Million US §
178.00 Miliion USS

Total Project specific EPC Cost

Total EPC Cost

' Pm}ect Development Cost

Permils, Feasibility, ITB, Bid fvaluafmn ete.

Consultancy Financial (Lenders)

0.73 Million US $
0.70 Million US $
0.27 Million US$
2.34 Million US $
1.50 Million US §
.16 Million US $
6.70 Million USS.

Consultancy (Legal & Commiercial)

Company Overhead during Development

Bank Charges for Performance Guarantee,

Land acquisition incl. fees

Total Project Development Cost
Services Cost -

Administrative costs of project company 1.94 Million US $

1°6.49 Million US $
2.80 Million US §
0.50 Million USS$
0.60 Million US $-
0.50 Million US$ ~
| 12.83 Million US§

Construction Management

Insurance during construction

Utilities during cohstruction

Fuel cost during testing

First Fill of lubes & chemicals

Total Cost of Services
Financing Cost

3.33 Miltion US$

1.67 Million US$
17.32 Million US$
9.12 Million US$
31.44 Million US$" |
1228.97 Million USS$

Financing Fee

Foreign Joan registration Stamp Duty

Interest during Construction

Return on Equity during Construction

Total Cost of Finzméing
Total Project Cost -




KEY FACTORS UNDERLYING THE CALCULATIONS OF THE TARIFTF

FUEL COMPONENT

The gas supplier will charge the gas cost based on HHV. A conversion factor of 1.1093
lias been used to convert (toss calorific value to Net Calorific va]ue

The Gross thermal efﬁeleney of 47 % haq been assumed This efﬁmency numbel is
relatively on the lower side due to supplementary firing in HRSG. The supplementary
firing option has been incorporated to ensure utilization of all the allocated quantity of
permeate gas (7SMMSCFED) and producing more power instead of flaring the balance
quantity of gas thus ’wollmg, loss of precious and scarce national resource.

The Net thelmal eff"c:eney of CCPP based on permeate gas Would be 45.53 %,.

The propoqed 1herma1 efﬁcxency with permeate’ gaq is for ]00% 1oadmg on a brand new

machlne The following factors are aqsumed to be applleable to the Fue] component

> Heat rate degradatlon factor (Recoverable and Non-récoverable) as per

Manufacturer’s data to compensate for the effeets of efficiency degradation due to .
aging and fouling. '

v_

Partial foad Heat rate ad}ustment as per Manufacturer’s data to compensate for the
I()Wel efficiency whlle opetatmg on partial ]oad '

> Part load operation with HSD or HSD admlxture to the permeate gas shall be
~ compensated by factors based on the data from the Manufactmel '

The Gross thermai eff'cxency whlle oper'ltlng on HSD without qupplementary f'rmg in
HRSG will be 46.8%. This efficiency number is also relatively on the lower side due to
patt load operation of steam turbme @ 50 MW vs. name plate capaolty of 127 MW

The Net therma[ eff'c‘,lency on HSD would be 45.26 %.

T he start-up ¢ost shafl be ch'lrged on the condmon of the plant ([Iot W'u m and Cold)
prlor o start- up

The fuel component would be mde*{ed with any change in the pr:oe of gas




VARIABBLE Q&M COMPONENT

Vauable O&M cost component will be pazt of Energy charge and W1H be allocated to
local and foreIgn companents.

Local Cnmponent
This component mainly consists of lubricants, chemicals for water treatment

small consumable parts and other supplies which wili be ptocured locally. This
component c;hall be esca?ated with local mﬂdthIl rate (WPl)

Forelgn Component : '

It consists of (i} replacement cost of 1mp01ted spare parts on comp[et:on of their

setvice life {if) replacement cost of spare parts in case of premature failure
~ (unscheduled maintenance), (i) technical services obtained from foreign experts

during maintenance, This component shall be indexed W]th US CPI and U?‘S/PKR :
exchange rate.

FIXED O&M COST

Local fixed O&M cost

It includes insurance, O&M staf[ cost, Admzmstratlve cost of the Project

Company including remuneration to employees and Chief Executive Officer,
- rents, utilities and local taxes. It also includes costs such as NEPRA annual fee,

bank charges for SNGPL bank guarantee, audit fees, legal and comu]tancy fees

etc. This component shall be mde‘(@d to local WPI

Foreign leCd 0&M cost

This component mainly consists of Major overhaulmg cost whlch sha]l be

- undertaken as per Manufacturer’s recommendatlon It is subject to both Us CPI
- and US$/PKR mde‘(at\on :

RETURN ON EQUITY

Eqmty rate of return is based on 15 % IRR net of 7. 5% wrthholdmg tax. }:qmty pOt‘thﬂ s

25 % of project cost at COD Equity is based on local cunency and shall be indexed to.
WPILL

NONESCALABLE COMPONENT
This component represents repaymient of debt, The debt is assumed to be in foreign -

currency bearing an interest rate of LIBOR. + 3.5 %. The term of the loan will be 10 years
after COD. Principal repayment and interest payment shall be on semi annual basis.




DEBT REPAYMENT PROFILE (ANNUITY BASED)

Period Principal Principal Interest Balance Debt
Repayment Service
Million $ Million $ Million § Million § Million $
1 171.730 5.503 7.642 166.227 13.145
2 166.227 5.748 7.397 160.479; 13.145
3 160.479 6.003 7.141 154.476f 13.145
4 154.476 6.271 6.874 148.205 13.145
5 148,205 : 6.550 6.595 141.655| 13.145
G 141.655 6.841 6.304 | 13.4.814 13.145
7 134.814 7.146 5.999 127.669| 13.145
8 127.669 7.464 5.681 120.205] 13.145
9 120.205 7.796 5.349 112.410| 13.145
10 112.410 8.143 5.002 104,267 13.145
11 104.267 8.505 4.640 95.762; 13.145
12 95.762 8.883 4.261 86.879 13.145
13 86.879 9.279 3.866 77.600| 13.145
14 77.600 9.692 3.453 67.909| 13.145
15 67.909 10.123 3.022 57,786 13.145
16 57.786 10.573 2.571 47.212| 13.145
17 47,212 11.044 2.101]. 36,169 13.145
18 36.169 11.535 1.610 .24.633 13,145
19 24,633 12.049 1.096 12.585| -13.145
20 12.585 12.585 0.560 0.000] 13.145

£3




FACTORS INFLUENCING EPC COST & TARIFEF

Permeate Gas:

Permeate gas is a low Btu Gas with high Sulphur contents. Due to low Btu nature
of the gas, only few turbines were found to be suitable for operation on this gas.
Also, due to khigh sulphur contents (320ppm), the exhaust gas temperature of -
HRSG has to be kept on the higher side to avoid corrosion due to acid gas

- condensation resulting in lower steam generation in HRSG thus causing lower
efficiency. High sulphur contents have also necessitated use of special material in
HRSG to accommodate supplementary firing. ' : o

Supplementary Firing:

75 MMCFED of permeate gas has been allocated to Engro IPP. n order to avoid

flaring of balance permeate gas which could not be consumed in gas turbine,
supplementary firing is incorporated into the design of HRSG. This has resulted
in increased capacity of the power plant by 50 MW. However, it has relatively .
lowered the efficiency of the cycle slightly as compared to a conventional _
Combined Cycle plant based on pipeline quality natural gas.

Black Start_Facility,d MW Capacity:

The power plant will be capable of black start. This is at_;cdmplished_ by installing
two MV generators of 2 MW “cach. Moreover, control and switchgear for the
generators will also be installed. R ' '

Twol_extra 220KV Lines (incoming from Fauji IPP lines):

Transmission line between Fauji and Rohri will be looped in and out of the power
plant. This was identified in Load Flow Study conducted by NTDC: Therefore,
- Engro {PP has to install four lines as conipared to two lines. This has incieased
‘the scope and size of HIV switchgear, protection system and ratings of the fault -
interrupting devices. o ' ' ' '

Remote W.at'er‘ off-Take Facility:

Water off-take wiil be from Ghotki feeder canal which is seven KM away from
the proposed Power Plant. Thig requires pumping station, water pipeline, right of
way, overhead transmission line camplete with poles, conductors, MV switchgear
and transformers. . ' r '




Reverse Osmosis (RO) Plant:

Well water arrangement has been deSlgned as a back- Up when Ghotki canal is
closed for maintenance. A RQ plant will be installed at the proposed site Lo Lreat
the well water and make it suitable for steam genelatlon

Constructlon of Residential Colony:

Since EEL’s powet plant w111 be at a remote Ioca‘uon there is a need to construct-
an appropriate teqldentlaf colony for the staff in order to attract and retain goocl

' quahty human resource.

Secu'rity: \

Oh account of remote location of the proposed Power Plant m addition to
construction of a suitable residential facility for the O&M staff, provision of
security for the power plant and the Company’s St'lff has been budgeted.

Acceqs Road

Plant is loeatcd away from the main road. An access road of approximately 1 KM

shall be built for the proposed Power Plant. This necessitated additional civil
work and right of way.

'RELIEF OR DETERMINATION SOUGHT:

The Petitioner reqﬁests the learned Authorlly to kindly approve generation tariff based on

(a) permeate gas and, in the case of non- 'wailabl 1ty thereof, (b) hlgh speed diesel, as
submitted herein.

'EVIDENCE IN SUPPORT OF THE ?ETITION.

YV VY YYV

Authority Permission to CPPA to procure power from Engro_

Mmuteq of Meeting ofPPIB dated Ju y 22, 2006

Letter of Interest dated January 6, 2006

Performance Guarantee -

Fewsnblhty Study approval Ietter dated Septembet 20 20(}6
75 MMCFD Gas Allocation letter for PP '

PPIB letter to SNGPL for GSA negottatlon w;th ENGRO ,
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GOVERNMENT OF PAKISTAN |
MINISTRY OF WATER AND POWER
(FRIVATE POWER & INFRASTRUCTURE BOARD) -
No. 1(102)PPIR-1009/06/PR] '. | | 22" ¢ Jul s

e . o July 2006

SUBJECT:  MEETING TO REVIEW THE 1SSUES RELA
- FROJECT BASED ON QADIRPUR GAS

TED TO THE

Please find enclosed herewith the minutes of the meeting held on . .
15% July 2006 to discuss gas supply to IPP based on Qaai;pur'per'InEate gas, . R

e i
i
| o NAZuberd)
o o Ce e . Diréctor (Projects) - < - s
- Bnel: Asabove b o (Froj ) L
1 MrK W. Sharaq ' 2, Mr. Najaﬁ K. erder
'GM (Transmiision) | ED.(C.A),
SNGPL™ o OGDCL
Lahore - | | Islamabad
é{“ 3 M. Saeed Ullah Shah | | - ‘4,_ Mz Fazal Ahmad Khan
““ . Director General (Gas) ~ GM(WFPQ)
- MoP&NR R B WATPDA House
Islamabad S . Lahore

\/ B. Mr. Sheikh Imran ul Haque
" QGeneral Manager
Business Development
ENGRO Chamical Pakistan Ltd.
Karachi |

CC: : a :




_;NGRU CHEMICAL PAKISTAN LTD FAX NO. 1 5636721

Qadirpur Penngate low BTU gas was held on 15* fuly 2006 in the Board Room of P.P‘IBA

. I . " . . ; . .
slamabad under the Chalrmanshl,p of Director (Projects) PPIB, List of participants is at

Annexure-A..

2. The Chair welcomed the participants and informed that PPIB ig procea.sing a -

150 MW pow'er: project.(the IPP)“by Eng;q (ihe,mical Pakistan Limited, based 6n

Qadirpur Perinea{te gas. The Sponsors of IPP has prepared first draft of .the feasibility

. stuc'iy‘. In order to finalize the feasibility study, issues of gas pricing and delivared %;vaa‘

|

pre's'ga_ﬁre to the TPP, ﬁeed to be diScussed:_

3. It was infr'brmed that OGDCL is the major shareholder of thé joint venture

JUL. 24 2085 BS: 18FM P2

meeting to discuss £2s supply to the new PP (Engro Power Project) based on
‘ on -




i ¢ ENGRO CHEMICAL PAKISYTAM LTD FAX NO. 636741

amabad .
1. Mr NA Zuberl Director (PrOJects) PPIB
2, Mr, A5|f Ali Abro Semor Manager (Pro;ects), PPIB

3. Mr, Nasir Jamal, Députy Manager (Projects), PPIR

=

4 Mr. Najam K. Hyder, E.D.'(C.'A), 0GDCL

-

5. -Mr. M. Amjad Ehsan Manager (Power PrOJects) OGDCL
6.. ‘Mr. K. w. Sharaq, GM (Transmlssmn), SNGPL

?.M

._ ‘__1_

Rana Muhammad AmJad Ch:ef Engmeer (WPPO), WAPDA
8. . Mr Mansoor Muzaﬁ’ar A[: Deputy Dlrector (Gas), MoP&NR
9. Mr. S. Imran u‘i Hag, GM, Business_ Development, E_CF."L |

KR sk ok ke g o

JUL. 24 2886 95: 19PM P3
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GOVERNMENT OF PAKISTAN
'MINISTRY OF WATER AND POWER
(PRIVATE POWER & [NFRASTRUCTURE BOARD)

No. 1(102) PPIB 1026/06/PRJ . | L 4eF Janary 2008

_ Mr. Sheilkh Imranul Haque .

(seneral Managu
Business Development
ENGRO Chemical Palqsfan Ltd

Karachi -

Subjectt  LETTER OF INTEREST (LOI) FOR APPROXIMATELY 150 MW
i : GAS POWER GENERATION PROJECT AT DAHARK]I, SINDH BY
ENGRO CHEIVHCAL PAKI&TAN LIMITED (ECPL)

R’Qfarence: Youir Proposal dated 18 OctoberQOUB -
Dear Sir,

In terms of the pmmsmm of tlﬂe Pnhcy tor Power Gérer dh(m Projects,

2002 {the ”Polu_v ). the (rovemmpnt of P'lklstan (L.OP) hereby LOH(llIH.‘: 1tL mtmebt in

your pm;,nsa for umdmtmg a feas1bthty study (khL ‘Te ab1b1hty btudy”) for thb lishing

an .1ppmx1mmely 15() MW gaa pnvate powel pro;ect to be located at Dahmkl Sindh, As

" per the Poli ey, you are requned to Lompiete your be_aﬂbihty Study for the Subject

LOJE,Ct at no risk and Cost to, and without any obligation on the part of, the GOP and

tts avenues mthm six (6) months Erom the date of this LOT.

2. You are r(,quua,d to- carry out the Fvablblhty btudy complete, at

m Lemahonally acceptable btmdax ds and in ac cordance with the termb and conditions

stlpulated in the Pohcy The Peasxbﬂlry btudy must uuludl_ an Envuonmenta] [mpau

/\ssesament Study, detailed dESl?’r‘L of power house toad Elow and stabi! fity studies,

desien of mterconne<_tlon/tranbmlbsxon lines, de_talis eitamm to 111fl"1.‘;[1U.LtLlIE roject
8 P

g plan fmaﬂcmg térms, tauff calculatlom and dssumphons of tnmnual

'udmg e(.onormc/fmancml ana1y51s You are adwbed to liaise w1th the

30 - Ndzxmuddm Road, F-7/4, {slamabad - Pakistn 1 é‘t)
Tel: {92-31) 9201848, 9206337, 9214723, 9722378 Fax: (92-31) y217715, 92 (5721 . _

B mm! pplb@ppxh gov. pk lmum:t ht[p nWWW .t»plb gov.pk -
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power purchaser while determining your plant size and site, project layout, trang
line and interconnection arrangements, etc.

3. You will u:uryout the F eambﬂtw Study dCCUI‘dan to the specific

nu?eetoneq appended herewuh at Annewc—A, and submit monthly progress reports

howmg pmgress atralmt [hese mi lestones

4. IPIB will appoint a Panel of Experts tu monitor the conduct of the

Feasibility Study and its pmg1 ess, to verify nthmment of the aimeﬂicl n.'u'lestones ahd to

ensure 1mplementanon of the pl uject LORE:I‘-;t(.ﬂt ‘with nahonal am,l pmvmml needs.

However, draft Feasibility Hmdy s,nll not be conmdewd for apptovu unle% VoL

provicle pre- qualzflmtlon details, Lummumeated to you thmugh our Lomtmt Letter

dated ’?U“" Deuembe1 2005; and/m any other mtmmahon peftammg the

pre- p mhheamon pr ocess.

5. The Mam Spomor will be hable tor all nbhqahonb and hdbihtle:, of and
on belmlf of other bponeors Far thm pmceeemg ot the Feaslblhtv Stud

ac ueptam.e in accm danc_e w1th the nlley

6. . The V‘lhdlhf of this LOI is 6 ‘\/[Dﬂrhb, almldted in
paragre aph 9, WhereattEL it will autumat;cally Iapse 1m111edmtdy Issuance of this LOI or

the lapsing of its V’lhdlfy or Vmu conduetmg a Feas1b111ty btudy thereunder canmnot

form the bas1s of any cialm for compenbatmn (1} damages by the

_pro]ect company or any party clalmmg thmugh them agamst the Gnvemment of -

Pakmtan/PPIB or any of its ag:_nmes employees or consultants on any grounds

whatsoever, ‘during or after the explratlon of its Vahdxty

7. You are, the'efme leqmred o Lomp lete 'che Jreamblhtv Study for the

Subiject Pro]ect w1thm the vahdlty of this LOL In case there is def ay in LOl‘ﬂpthO[l of the

¥ easxblhty btudy w1thm the vahdlty of thu: LOI a one-time extemlon may be. e "mte

ly is being LOﬂdLl(tLd in a 5at1sfact01y manner and is 1l<ely to be

50 - NJ?:mudtlm Revad, B- 7:4 Istamabad - 1‘.1k!alau
el (92.31) 9201848, 9206357, 9204723, 9223378 Fax: (V2-51) 0117735, 9215771
Email: ppib@ppib. Bov.pk l:l@cnnet.___!_ngp./_:}v_\.vw._ppﬂ} gov, pk

15

¥ is subject to GOP.

aumd'ﬁme wuh ‘

bponbms or the _

gimum peuod of 180 davs provided the ["mel of T_xperts s sat 1e>{1ed that Lhe :




wREAS: g
A. Upon the request and pmposal of the Sponsor {o establish an electric power plant in.
- Pakistan, the Beneficiary has issued a Comfort Latter # 1(l02)PPIB 1026/05/RJ dated
; December 20, 2005 to the Sponsor, ‘and has promised- that,” upon furnishing of this
: Performance Guarantee the’ Beneﬂcrary shall rssue a Letter of lnthereet (the LO|) to ﬂ
. _ Spensor. . \ oo
. As required by the Benefrcrary under the comfor\t Ietter and in oonsrderatron thereaf, lhe S
Sponsor hereby furnishes this Performance Guara\ptee in order to ensure and ! or cover; the'

performance of its abligations under LOL.. i

C. Al the request of the Sponsor, the Guerantor hds agreed to, furnrsh thls Performanoe |

Guaraniee in favor 6flhe Beneflctary

NOW THEREFORE thrs Performance Guarantee wrtneeeeth as under
1. in'the event that the f:ponsor defaults 1n delaye performanoe of L0F. does not pertorm its

obligations. under the LOI, of all of which’ events the Beneficiary’ shall be the sole arbiter,jthe -

Guarantor shall, on first demand, pay a. sum of Re 10,000 000/-~(Rupees Ten Mrlilon Only)
fo the Beneﬁelary

. 2. the Guarantor hereby binds rtself uncondrtlonally and nrevocably, and undertakes and
( ' guarantees to pay in accordance with-this' Perfonnance Guarantee, as primary obligor -
and not merely as surety, on first demand of the Beneiro:ary, w1thout protest or demur |
" and without reference notice or’ recourse to the Sponsor or any other person, and
hereby expressly waives all rights to’ deny lts obllgatlons to the Beneficiary irrespective of
any dispute, differences or disagreement between the Sponsor and the Beneflcraly or
contestation by any other party or person. = ‘
Al any tirne during the validity of this Performance Guaranlee,, the Beneficwr; may, at its
‘sole discretion and decision, demand payment from the Guarantor. The decision of the
Beneficiary as to the Sponsors defauit, delay, or failure in performance under the LOI, shall
be final and binding on the Guarantor, and shail not be (‘hallenged or questloned by the.
Guarantor in any manner whatsoever.
Unless extended in writing by the. Guarantor, this Perforrnenoe (;uarantee shall remain i
~ full force and effect until 10-06-2006 or such extended date as it is legaily applicable, and
the Guarantor's obligation under this Perfarmance Guarantee shall be for paymem of the
sum of Rs.10,000 000/ (Rupees Ten Million Only). .
The. Beneficiary may, if and. when and In ‘such manner as the Beneflolary in rts sole
discretion deems appropriate, grant time of ‘'othér indulgence toa or accept or make any
composition or arrangement with the Sponsor and / or yary, renew, discharge, realize,
C release, enforce or deal with any other securmes guarantees, obligations, decrees,
Lo contracls, or agreements, now or hereinafter made or held by the Beneficlary, and such
~acts shall not affect in any way whatsoeverithe Beneficiary rights. under this Performance
Guarantee and shall not effect in” any way whatscever the Guarantor's Irabmty hereunder,
or discharge the Guarantar from its obhgairons under this Performance Gudrantee ;
This' Performance Guarantee explicitly’ stnpulates in full the -terms of | ithe Guarantor's
undertaking and this undertaking shall not be modified or amended in any way whateoever
This performance Guarantee shall be governed by the Iaws of Pakrstan

3.

8.
7.

For and on behalf of trresowb sor

“;'—,‘"a. l}'. no, IJ’Q'
J\ftah Ahmed e
MNIC # 42301 6918772 T

“Witnesses:
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Performance Guarantee

. 1
To: Managing Director ' _
Private Power & Infrastructure Board
Ministry of Water& Power-

Government of Pakistan ' '_ s R ";.;
50 Nazimuddin Road
F-714 istamabad, N

THIS PERFORMANCE GUARANTEE s executed at Karachi on this 31" Day of.December
20058y: - ' : L o 3

MCH Bank Limited forrherly Mustim Commerciél Bank Limited having our Registered Office at Fa G8,
JINNAH AVENUE ISLAMABAD AND REGISTERED OFFICE AT MCBH Tower, LI Chundric

_ gar Road,
Guarantor', which expression shall mean and include its

ntatives, whethgrjointly or seVe;aHy);
On the request ah'd'_on'béhélf' of M/s. ‘Engro
“Spansor®, which exprassion’ shall mesan an
representatives ancl pernmitted assigns, whethe

SUCCessars, administf_ators and legal represe

Chemical Pakistan Lj.rnited {
d Include jig successars, dx
I jointly or severally);

hereafter referred 1o ‘as the
eputars, administralors, tegal

in favor of Privéie Power & _Infr'ast'ructure BOé:A‘d,,"Minigtry Of
Pakistan, Islamabad [hereinafi

Water.& Power; Govemment Of
include its successars, a

er referred to as the “Beneficiary”, which']é;(pression shall meanfar_]d :
whether jointly or severaly),

diministrators and legal representatives,

i |
b .

gL .1‘}:’"{; .

S e
%\%}&v 2&@3‘3&_\; ADHESIVE'! || Fai
o, g OF SINDY

~ Guarantee Iss ﬁﬁ‘nﬁkﬁ"&%gg
' ';Ar_uoun_ting Rs.18,000,000/- .
. Valid Upto 10-06-2006




FROM :'}.T’PIB 1SLAMARAD e HO. 1PR9251 9RLTYES Sep. 20 2006 @21 431 Pt

MINISTRY OF WATER AND POWER |
(PRIVATE POWER & INFRASTRUCTURE BOARD)

Q@g . GOVERNMENT OF PAKISTAN

No. 1{102)PPIB-1026/06/PR] | 2.0"September 2006
$heikh Imran ul Haque
General Manager )

Business Development

- ENGRO Chiemical Paldstan Ltd. .
Karachi - - ‘ :

Subject.  ENGRQ POWER PROINCT: FEASIDILITY STUDY

Neferences: (A)

Letter of Intérest (LOD) dated 6% January 2006 insved by PPIB to Engro _
“Chemical Pakistan Limited (ECPL) for selting up approximately 150 MW
Combined Cycle Power Project in Sindh, -~ : ' ‘

(o} - I-‘P]'B‘!e{ter No. 1{102) FPIB-1 QZG’D&{PRJ, dated  {9% September; 2006
Dear Sir,

 Weare plensed tos in form you fhat the revised final feasibility study for the
- 150-250 MW Engro Powet Project submitted by you was discugsed in detsil by POE in
the meeting held on 18 Septemibar 2006 and POR declded that: ' '

The feasibility study for 150-250 MW E?lgrc’r Combined Cycle Power Project
(CCPP) submitted by Engre Chemio Pakisfqﬁ Li_mil’gd'gmw pubfect te -
the proviston thet the Panel of Experts mositored the condtol of fenstbility gtudy
Jor Lirtely completioni as per the international standards and milestories set forth in
the LOL If was also declided that due to ever changirig nature of data, the gxperts
‘on the panel, joutly andfor individunlly, will wot be responsible for fhe reliability -
of data gtoeit in the feasibility study, I -

2, o Aocor.dingly you are mquesmdiupﬁmnhﬂ}jm either for admptaﬂce
of upfront tariff which is available on NEPRA’s website (www nepra.org.pk) or tariff
determination. . ' : o o .

Best-’régard's, .

- Yours sineerely, -

e

(Khaii_d I'. Rahhmn) _

1, Mre. Saeedwuz-iafnf, Chaim\aﬁ NEPRA, Isiaxhabad -
% M, Terdg Hameed, Chialrromm WAPDA, WAPDA House, Lahore

L Howy Mo, Ko, Nademddin Rond, F-7/4, Inlantbiac - Fakistsn .
Trel: (92511920 1848, 970 6357, 0 2117L, 0112434 Prox: (925T)P21T715, 52157123

Fonit: BOIBANOTH, ROV, 0K Uteemot: berortivrwr potb.orv ek
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NG lD-7ead)p b
Government of Pad s _
Ministry of Petroleum & Naniral Resources
Directorate General {(as) |
21-E. Huma Plaza Blue Area

i R

' [le‘ﬂﬂ..lh'ld thel" Stp[eml 2005
ﬂu_- \Ian'\gmg Director, ' o

Private Power Infraswugiure Bomd
Ministry of Water & Power,

H# 30, ’\;mmuddm Rmd f 7i l
Isiamahad,

Subject:_—' . ALLOCATION OF GAS FOR TWO IPPS
Decar Sy |

- Fam directed to say zhar Economic (oordmatum C‘om.zmuee (ECC) of the
Cubinet i m i meetmg held on 1* )E'ptemher 2005 has interalia des 1ded the follo wing;

i) Permeate gas (about 75 MMCED of 575 B’tu/SLﬂ from U'xdupur tield is

allocated 16 SNGPL, and placed at the dis pusa% of PPIB for scm_ng up 4
new IPP of 150 MW capacity;

)y MMC FD Low Blu gAs U.pgladed hv thL pmdlu‘t.r (M/s PTL HORRIA

Btu/Sef from Kandra field is allocated to SSGCL which along-with 5

MMCFD pipeline quality gas trom 88GCL's systent at Suldkur i is placed at

the dnposa of PT TE for seﬁmg, a ncw [PP 01 60 MW Ca]}ac!W at &.Lhur
and - .

Please rake: apploprmte measures ta 1mp1emem [he abcwa dec1510ns Under

intimution 10 this office on 1egulnr hasm for rcportmb 10 lhe wnouned qunrtms

(Mangoar Muzaffar Ali)

'C-Dpy' o

k. Mamging Diréctor Sui Southém Gas Compauy Limited, Kairm:hi.

2. Managing Directar, Sui Northern Cms Papclme Limited, Lahmc 3 2:;”(“
_l/’_} _Mdnagmg Dncctm ()GD(,I Tslam*xbad _ _ aCtion _

4 _Managmg Director, Pctroluum}_xplomtmn (Pvl) Ltd Tshmdbftd o Please.

47

- Deputy Director (Jas)
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GOVERNMENT OF PAKISTAN
| REVENUE DIVISION -
CEMNTRAL BOARD OF REVENUE

NATIONAL TAX NUMBER CERTIFICATE
{15_505& under section ZQ of the Finance Ad, 1599) :

1B National Tax Number (NTHY ~* "~
o o o 2639742-7

|  Name: | '
ENGRO ENERGY PRIVATE LIMITED"

F  Address: . :

. 7TH FLOCR PNSC BUILDING M.T KHAN ROAD
KARACHI . o
. PHONE NO: 5611080

Status/Nature:
] Company

1B NiC/Fim Reg./Company inc.Number. |
g /T Tes hompany e FETRST - 00000012175/20060207

This certiffcate shall be prominently displayed af a conspicuois place of
the premises in which business or work for gain is carried on. It is also:
requsred fo be trdicaiod on tie signboard wherever if Is affixed.

Date of Issire

19/05/2006”; ' _ . - ' Chairman-

PR R A T A R R R T e I = S
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% National Electric Power Regulatory Authority -

1.
A

Registrar -

nii?'»;e-ﬂ" hin? - -~ Islamie Republic of Pakistan
Wiy, gl slamic Repuy
Ef‘"-iiy—‘fﬁﬁﬁ**"% .

2nd Floor, OPF Building, G-3/2; [slamabad.
Ph: 9206500, 9207200 Fax : 9210215
© o Eemailsofficdnepra.org. pk

“No. NEPRAR/PAR- L4/COPA-2006 | § 6N - L et o

Chiel Operating Officer _
Central Power Purchasing Agency
- 325-WAPDA House
Shalirah-e-Quaid-e-Azam -
" Lahore '

Subject: Re(;uest_ of Central Fower Purchasing Ageancy of N’ifDC t'ur:ucc{uiriug
Power (215 MW) from Engre Chemical Pakistan Ltd. (ECPL) Combined
Cycle Power Plant (Daharki) : : ' : :

_ The f\ul’]inl'ity iu 1LJ Repulatory Mesting 06-3835 held on
considered the subject power acquisition request of Central Power Purchasing Agency
(CPPAY of Nationa! Transmission and Despatch Compar_ly Ltd, (NTNCY), .

December 2%, 1006

2. The Authority has admitted the Power Acquisition R.equest:ziud gfanted permission to
CPPA ta procure power from Engro Chemical Pakistan Lid. (BCPL) to the extent of 215 MW.

A copy of the Authority decision is attached herewith.

DA/as above. _

- |
o &.oof. 6%,
{(Mahjosh Ahmad Miy L)
CC: ' ' ' :
1. - Chief Executivg Officer, National Transmission & Despatch Co. Ltd. (NTDC),
414 WAPDA House, Shatrah-e-Quaid-e-Azam, Lahore. '

2. fresident, BEngro Chemical Pakisia

n Lid., 8" Floor, PNSC Building, M.T.
Khan Road, Karachi. ' '
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[ 12 4th visk. Frovisional resulis, meeling with PR3
3

TIME SCHEDULE - g | Engro Chermical Pakistan Limjiog

TIME SCHEDULE ! - Mooy
[ January Fatruary ,* Mzrch i ”A;m'i Muy ; June
Descnpuos If |
U Netize 1o Frogeed from Ciient ] |
1 Movilization of project 1zam - RIEE . f
2 -1 visits kioe-off. she visit, discussions wilh lozal Gonsulant and PPIS ]
3 Hanging over of availabie projest datz by Chent ! 1
4 ideniificatian and selacion of siie . ﬁ?}";ﬁ‘?ﬂ:“‘l
5 2nd wisit site selection, basic requimments. mesting wilh PFIS :
S Racespl of resuils of work by local consuhant i
|

¥ Data Coleclion, Surveys ) ) i

£ Preparaten of Draft Feasibility Siudy
% "Elactnicz! Siudies. Sasiz condilions
10 Preparation of Drafl Savircninental review

11 Preparaion of Drafl Financial & Economital Evaluation

Preparghion of Final Fezsibilly Study, Final Zcon. & Financial Svailuauon
13 L visit: Presenlation of Final Feasibilily Sway, meeling wih PRIZ

15 Approval

—

1 Mornithly Frearess Repant . '._

On shie/Client's cffices

E5E Homs affice support part time.

145 - ' o ENGRO

:&nnexn%‘



LOIHP[N‘L—‘C! shortly. Imthumme) ‘extension in mhdity of th Lot will only be provided

upoen submission of a bdnk guatanteL in double the OTIEIHRI amount and valid bevond

5ix HlOﬂLht: of the extended LOE period.

8 fn case, if you fail to meet the reltvant mllectones and standardb

PPIB WIH termmate thIS 101 and encash the Bank Guarantee

9. ' - This TOI | m% beu1 [Cssueul m duphmte on the datL h@iE_()f and it shall -

S come into t*t&*ct When one u)py hereof s LELEIVEd by PPIB after havmg been duly

Lountusigned bv you. Never theieas this LOI shall lapse_ If the Countezszgned copy is not

received at PPIB thhm fifteen { £5) days of its issuance,
With kind regards,
For and on behalf of : S Yours sihc&reiyl

Engro Chemical
Palistan Limited

% L*@{\m I . (Zafa_xr.Ali.Khan)/ o

© Managing Director
T\%ﬂ BNy o

‘Eﬁcl: As abdve
e _Chairman, WAPDA

Copy for information please:

Secretary, Ministry of Water & Power, Islamabad.

+

P

: 30 - Mazimuddin Road, F-7/4, [slamabad - Pakistan ‘
1‘?[ (92-31) 9201848, 9206357, 9214723, 9272378 Fax: (92- 319217735, 9213723
) Lm.nl ’)plb(ﬁ)ppll) gov.pk  Interner: s fwww ppibgovpk




Dt:u.mbu 7‘5 2006

BLCISION I“\KL\! IN THE AUTHORI IY REGULATORY MEETING 06-385 HELD ON -

DECEMBER 28, 2006 REGARDING REQUEST OF CENTRAL POWER PURCHASING
AGENCY (CPPA)Y OF NTDC FOR ACQUIRING POWER (215 MW) FROM ENGRO -
CHEMIC AL PAKISTAN LTD (ECPL} COMBINED CYCLE POWER PLANT{ DHARA fm

The ALllhl)l‘il}' considered all relévan aspects of {he case, {hc wonkmg
paper presented by the Registr ar and admmed the dppnw[zon and granged
pc:m!bfxldn £0 (.cntmi Power Purchasing awency (CPPA) of NTDC 15 procure
pnwu from Engm Clu_mu,dl Fakistun Lad, (bCPL} W the exient of 213 MW,
CPPA and Engro Lhamxcal Pakistan [ td. (L(‘PL) he lntormed dr.cmdmuly

.o

’
/
Va

A
| e
(Abdul Rahim Khan) - : (Nas&mddm Ahmed)

Member /Vice Chairman ‘ Member

/ o

(Lt.Gen® Saced uz Zafar)
Chairman
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Bank Guarantee No, 57/ 0T
: "~ Dated 31.12.2005 :
Amount Rs. 10,000,000/-
Valid Upto 10.01.2007

Wifs. Managing Director - R R ' !
Frivate Power & Infrastructure Board . B o
Ministry of Water & Power ' - ;
Government of Pakistan ' ‘ '

50 Nazimuddin Road

F 714, lslamabad.

{, Exfension Qf Bank Guarantee _

At the request of our ciient M/s. Engro Chemrcal Pakrstan Limited we have extended the vahdrty of

the above-mentioned guarantee upto 10.01.2007. Now thrs bank guarantee shall remain in force
and hinding on the guarantor tit 10.01.2007.

All other lerms and conditions will remain unchanged.

This amendment is the integral part of the subject bank guarantee please keep atlached to it with
the original bank guarantee '

qhimet
Ajluu rlw‘ 12

fasit T




'GOVERNMENT OF PAKISTAN
MINISTRY OF WATER & POWER
pmm'rf POWER & INFRASTRUCTUBE BOARD

EEEA R 2 LN

AN G DIRECTOR 6
MANAGING DIR Of No. 1(102) PPIB-1026/06/PR]
12 October 2006

Subject: ENGRO POWER PROTECT GSA NEGOTIATIONS

Dear Gir,

| Please be mformed that Engro Chermeal Paktstan lelted (FCPL) has
compiet:ed the feas1b1hty for a 150~ 250 MW combmed cycle power piant at Dahark1 Sindh,

ST

bac;ed on Qadn:pur permeate gas The Panel of Experte (POE)} appomted by F'PIB has

approved the’ feaSbehi:y study and f(_PL is now in the process of approachmg NEPRA for

tariff determmanon

2. As per. ECC decision dated 1+ Cieptember 2005 {copy ericlosed) 75 MMCFD

low BTU permeate gas from Qadupur i«;eld ‘was allocated to SNGPL and was put on.

PPIB’s disposal for a new rp. A‘; the proj ject is bemg processed based 011 that 1llocated

gas, thel efore, BCPL des1ree to finalize Gas Supply Agreement (GS‘A) after negotlatmg it

with ;NGPL at the ecarliest, PPIB would appreaate it the bSA negohahons could be
commenced between SNC PL and EC PLforE Engm Power Proyect

";\5:-&; ]

Best regards,

Yours sincerely,

(Khalid [ Rghrfiany

Mr. Abdul Rashid Lone
Managing Director

SNGPL, - R
Lahore . //4

CC
1.

Mr Saeed Ullah Shah, Dlrector General (Gas) MoP&NR, Istamabad
\/ 2. Mr. Khalid Mansoor, Vice President, Engro Chermcal Paklstan Limited, Karachi

S0 - NqA.u“\..c‘dh Aoad, F-7/4, Islamabad - Paldstan ) : .
Tal: (92-51) Direct: 92031472 PABY: 920542! ?3 9?06357 Fax: (97 5!}92i7735 92!5723

| STSIUUR § RS § B o SN W S




2121 PENNSYLVANIA AVE NW
WASHINGTON, DG 20431 USA
TELEPHONT; 2024738911
FACSIMILE: $02-974.1318

1 Tanvary 25, 2006

Mr. Khalid Mansdor

Chief Exccutive Officer,
Engro Energy (Pvt) Limited
Karachi, Pakislan

Re: Pakistan — Engro Energy Power plant, Pakistan.

Dear Mr, Mansaor,

We understand that Engro Eﬁergy is developing a thermal power project, which inchudes planning for the
design; financing, supply, construction, operation and maintenance of a 220 MW gas fired thermal power
plant to be Jocated near Dharki, in Sindh, Pakistan (“the Project™). ' -

We are pleased to inform you Yhat the International Finance Corporation ("IFC™} would be interested in
principle in financing this Project, including providing debt for its own account, as well as assisting in the
mobilization of additional funds from other sources. IFC has not carried out a due diligence review of the
proposed Project, and this letter does not constitute a commitment by IFC. The indicative terms provided
below are pravided prior to duc diligence and do not constitute an offer or a commitment from IFC.
TFCs decision to provide financing for the Project is contingent upon due dif
IFC’s management and Board of Directors
form and substance satisfactory to IFC,

igence, the approval by
and the execution of financing and security documentation in

Assuming an appropriate debt/equity ratio, IFC could consider providing an IFC “A” Loan of up to 25
percent of total Project costs with a total tencr of 10 years. Indicative pricing of the IFC loan is expected
1o be around LIBOR plus a spread of 350 bps. Principal repayments on the IFC Loan would commence
after i grace period of six months following the commencement of commercial operations,

The pricing, tenor and other terms of the IFC Loan would be based on the Project structure, offtaker credit
risk and market conditions and will be determined in consultation with potential participant banks. The

pricing would very likely reflect WPPO's credif risk as offtaker for the Project’s output and payment
security. : . : : o

This letter may be used by Engro Engery as evidence of its loan pricing assumption in order to oblain its
tarifT from National Electric Power Regulatory Authority, for the: Engro Engergy power project, only as
an indication of IFC’s in-principle interest in providing financing.

Best regard s', '

Aszad Yagub J
Séntor Ihvestment Offic

Infrastructure Department L Z |

b INTERNATIGNAL FINANCE CORPORATION
" A Membee af the World Bank Group

82
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Dy. No......S2. 7. .......

163§

| Registrar

Annexure-V

National Electric Power Regulatory Authority,
2™ Floor OPF Building, G-5/2,

Islamabad
Attention: Mr. Mahjoob Abhmed Mirza
SUBJECT: TARIFF PETITION FILED BY M/S ENGRO ENERGY (PVT) LTD,
(CASE NO.NEPRA/TRF-72/EEPL-2007)
Reference:  Your Letter No.NEPRA/TRF-72/EEPL-2007/2563 dated.12.06.2007.
Please find enclosed herewith my views/working on the subject matter as desired
by NEPRA.

D,..A/ As above 7%& 762/)_{)

ABU ADIL /ey,
INDEPENDENT EXPERT /;}_
H. No.446, Road No.2,

D.0O.H.S. Phase-I,
Malir Cantt, Karachi

Dated. 2§ —<€ -0 7

Memb~r Tariff)
I8,
Datca.s.:é..'ﬁj

L

# .




SUBJECT:

Reference:

COMMENTS/VIEWS  ON_THE TARIFF _PETITION FILED BY
M/S ENGRO ENERGY (PVT) LTD, CASE NO.NEPRA/TRF-72/EEPL-2007

NEPRA letter No.NEPRA/TRF-72/EEPL-2007/2563 dated.12.06.2007 (Annex-1)

Based on the informations provided by NEPRA vide above referred letter,

discussion rmeeting with the Petitioner in NEPRA Head Office on 19.06.2007 attended by

NEPRA Authority and other officers, CPPA, subsequent discussion in NEPRA on 20.06.2007

and further clarifications from the Petitioner, my comments/views and recommendations on the

subject case are as under:

Engro Energy (Pvt) limited has filed tariff petition with NEPRA for their
combined cycle Power Plant based on permeate gas (main fuel) and HSD
(Alternate fuel) with supplementary firing in the HRSG. The Plant will be located

near Qadir Pur Gas Fields near Dharki in the Province of Sindh.

The combined cycle project is a unique as it will use low Btu (565-625 Buw/Ft),
high sulphur contents (H>S=320 PPM) permeate gas which is currently being
flared. The guaranteed gas supply is 60 MMSCFD, which is said to be enhanced
to 75 MMSCFD by 2009 when the CCP Plant is scheduled to be commissioned.

The combined cycle Plant will comprise of 01 Gas Turbine (GE PG 9171E) 01
HSRG and 01 Steam Turbine. The plant can utilize 75% of the available gas (56.3
MMSCFD) through conventional combined cycle system. The balance 25% of the
gas (18.7 MMSCFD) will also be used in supplemental firing in the HRSG
enhancing the Steam Turbine out put by 89% and that of the Combined Cycle

Plant by 29% at mean site condition.

The Petitioner M/s Engro Energy after finalizing the configuration and technical
details with the EPC Contractor M/s China National Chemical Engineering
Corporation (CNCEC) has proposed the following Net out put and Net Thermal

efficiency of the project with supplementary firing:

Page | of 8




Fuel Net Output Net Ambient Condition
(MW) Efficiency
Yo
Permeate Gas 216.8 45.53 Mean site condition 80.6°F (27°C),
60% R.H
HSD 210.9 44.40
3. The petitioner in support has submitted following two reasons for the drop in the
net thermal efficiency of about 4.47% when compared to net thermal efficiency of
50% recently allowed by NEPRA to Fauji Foundation Combined Cycle Plant
having same configuration of 01 Gas Turbine (GE PG 9171E), 01 HRSG and 01
Steam Turbine.
1) High sulpher contents in low Btu permeate Gas (H,S=320 PPM) for the
Petitioner Plant as compared to low Btu, low sulpher contents (as
(H:S=20 PPM) for Fauji Foundation, resulting high HRSG Flue Gas
Exhaust temp (stack temp) for the Petitioner Plant The impact has been
shown as 2% reduction in net thermal efficiency.
(i1) Supplemental firing in the HRSG as approved by POE/PPIB to enhance
the capacity by fully utilizing the permeate gas. In the presentation of M/s
Engro Energy the impact has been shown as 2.7% reduction in net thermal
efficiency due to supplemental firing. There is no supplemental firing in
case of Fauji.
4. Each of the above reasons would be discussed in detail as under.
4.1 Impact of Low Btu High Sulpher permeate Gas

L. Whenever fossil fuel containing sulpher are fired in heaters or boilers,
sulpher dioxide and to small extent sulpher trioxide are formed in addition
to CO; and water vapour. The SO; combines with water vapour in the flue

gas to form sulphuric acid and condenses on heat transfer surfaces which

Page 2 of 8
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iii.

could lead to corrosion and destruction of the surfaces. The condensation
occurs on surfaces that are at or below the dew point of the acid gas.

While thermal efficiency of the equipment is increased with reduction in
the exit gas temp: (or enthalpy); lower temperatures than the acid dew
point are not advisable for the metallic surfaces in contact with the gas
(Extract from An article “Cold end Corrosion causes and Cures” by V

Ganapathy, ABCO Industries, Abilene Texas — Annex-2).

Sulphuric acid dew point is a function of the fuel sulphur content, of the
fuel air ratio and the conversion rate of SO, to SOQ;. GE’s base line
practice is to assume a 5% conversion rate for SO; to SO; by volume for

the dew point calculation,

In case of Engro Energy, the permeate gas has 320 PPM (0.320%) of
hydrogen sulphide. Taking SO, to SO; conversion fraction of 0.05, water
vapour in the exhaust flue gas as 10 to 11%, the acid dew point temp: of
the exhaust flue gas has been worked out in between 116.69 to 117.58°C

(Annex-3).

It is further important to recognize that the dew point control requires the

fluid temp: (water) in the HRSG tubes to be above the dew point.

Now looking at the heat balance cycle of Engro Energy Plant submitted by
the EPC Contractor (Annex-4), the feed water inlet temperature to the
economizer is 120°C i.e. 3°C above the dew point temp: (117°C). The feed
water leaves the economizer at a temp: of 133°C and the flue gas is
exhausted to atmosphere at a temp: of 137°C which seems to be
reasonable temperature to avoid cold end corrosion.

M/s Engro Energy in their presentation has shown 2% reduction in
efficiency due to use of permeate gas (HS=320 PPM) resulting high flue
gas exhaust temp: of 137°C as compared to Fauji Foundation Plant using

low sulphur gas (Ha8=20 PPM) resulting exhaust flue gas temp: of 110°C.

Page 3 of 8




In this regard, an extract from GE paper 1s reproduced (Annex-5):

“Sulpher content in the fuel may require adjustment in the temperature of
the stack gas and the water entering the HRSG economizer to prevent
condensation of corrosive sulphuric acid. The increased gas stack temp:
required by higher sulphur content decreases out put and efficiency.
Performance variation with fuel type (hydrogen, ash and sulphur content

typical of each) is presented as under:”

STAG 209 E (PG 9171 E)
Two Pressure Non-Reheat

Fuel Net Plant Qutput Net Plant Thermal
(%) Efficiency (%)
Natural Gas Base Base
Distillate Oil -3.0 2.1
Residual oil -9.3 -7.6

The above table is not specific for comparison with the Petitioner single pressure
non-reheat STAG (PG 9171E) using low Btu, high sulphur permeate gas with flue gas exhaust
temp: of 137°C, but it can be assumed that the drop in Net Thermal Efficiency may be around
1.5% to 2%.

4.2 Impact of Supplemental Firing

General Electric in their publication “GE combined cycle product line and
performance, GER-35746" has described supplementary firing in the HRSG as an
option for enhancing combined cycle plant capacity; the same is reproduced as

under:

“Supplementary firing of the HRSG can be utilized to increase steam turbine
capability by as much as 100%. This will increase plant capacity by about 25%

Cogeneration of Power and process energy is usually the incentive for HRSG

Page 4 of 8
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supplementary firing; however peaking capacity credits or leveling fuel
consumption over the ambient temperature range to accommodate *take or pay”
fuel contracts may also justify the option. The incremental efficiency for power
produced by supplementary firing is in the 34------ 36% range based on the lower

heating value of the fuel.

A typical performance impact of HRSG supplementary firing of a three pressure
Reheat steam cycle using natural gas and at site conditions of 90°F, 30% R.H has

been shown as under.
“Output increase by 28% and efficiency drop by 4.43%”.

The above reference can be used for comparison of the performance impact of

supplementary firing in the HRSG of Engro Single Pressure Non-Reheat Steam Cycle using
permeate gas at mean site condition of 80.6°CF(27°C), 60% R.H.

s Net Output of Engro Combined Cycle

Without With Increase Increase
Supplementary Supplementary
Firing (MW) Firing (MW) (MW) (%)
168.27 216.8 48.53 29

» Net Thermal efficiency of Engro Combined Cycle.

Without With Decrease
Supplementary Supplementary
Firing Firing
(%) (%) (%)
48 45.53 2.47

The increase in output of 29% with decrease in efficiency by 2.46% with

supplemental firing in the HRSG is reasonable when compared with G.E typical performance
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impact of increase of 28% in output with 4.43% decrease in efficiency on supplemental firing in

the HRSG o f the most efficient combined cycle.

[n this perspective we can say that overall impact of drop in efficiency by 4.47%

due to useof low Btu high sulphur (H>S = 320 ppm) permeate gas is reasonable.

5. Benefit of Supplemental Firing

- An additional out put of 48.53 MW at an additional cost of 22.9 M. USD
(USD 472 per KW) will be achieved which is much needed in the present
scenario of Power shortage in the Country.

- M/s Engro has made a levelized Tariff comparison of 25 years with and
without supplementary firing (SF) in their presentation which is

reproduced as under:

With SF Without SF
* Net Capacity (MW) 216.8 168.27
* Project Cost (M.TISD) 205 (USD 646/KW)  182.1 (USD 1082/K W)
* Net Efficiency % 45.53 48.0
* Prep osed Tariff Cents/Kwh 6.21 6.50
* EPP Cents/Kwh. 3.50 3.37
* CPP Cents/Kwh. 2.71 3.13

In addition it will avoid flaring and wasting of balance permeate gas which
could not be utilized in Gas Turbine. However supplementary firing will only be feasible if 75
MMSCFD of permeate gas is available by the time the combined cycle is commissioned which

has been assured by the petitioner.

6. Efficiency on HSD

The EPC Contractor has guaranteed a net output of 210.9 MW and net efficiency
of 44.40% o f the combined cycle plant on HSD with supplemental firing.




When it is compared with net output and net efficiency on permeate gas with

supplementary firing, the following variations are seen.

Permeate Gas HSD Diff: % age
Net Out put (MW) 216.8 210.9 5.9 2. 7%
Net Efficiency (%) 455 44.4 - -L1%

Heat flow diagram on HSD oil has not been provided by M/S. Engro Energy.
Since the sulphur content in HSD is also 1%, therefore the impact on efficiency on HSD due to
high sulphur content may be theoretically the same as on permeate gas; however the impact of
supplemental firing in the HRSG on HSD may vary and may be more than 2.7% as for the
permeate gas. The overall impact on efficiency on HSD as compared to permeate gas seems to

be reascnable.

7. RFO Conversion

Conversion of the Engro CCPP plant on RFO at this stage is not recommended on

account of following reasons.

. Additional cost for RFO storage tanks, Decantation system, Fuel
forwarding system, Fuel Treatment Plant, Fuel additives etc increasing the
CAPEX cost while its utilization will be for a short period of Gas

interruption. Max. 36 days in a year.

. HSD will have to be used in addition to permeate gas and RFO for start

up, shutdown and low load operation.

. Conversion on RFO can be considered when Qadir Pur Gas starts
depleting in between 2014, 2017 and no alternate arrangement of Gas is

available.
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8. Recommendations:

Based on the informations provided by the petitioner, and subsequent discussions,

the following are the recommendations:

i1)

Net out put and net efficiency on permeate gas (H,S content 320 ppm) and
HSD with supplementary firing as proposed by Engro Energy (Pvt) Ltd in

their tariff petition seems to be reasonable.

Supplementary Firing in the HRSG to enhance the net output is feasible if
75 MMSCFD of gas is ensured by the time combined cycle plant is ready

for operation.

Conversion of RFO can be made when the permeate gas starts depleting in

between 2014 to 2017.

While fixing the price of low Btu permeate gas (H,S contents 320 ppm) by
OGRA’Govt. of Pakistan, the impact of 4.47% rcduction in efficiency due
to high sulphur content in the gas and due to supplemental firing to utilize

full gas quantity may be considered.

AE AL
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National Electric Power Regulatory Authority

Islamic Republic of Pakistan

2nd Floor, OPF Building, G-5/2, [slamabad.

1 Ph: 9206500, 9207200 Fax : 9210215
iIstrar '

ch ¢ E-mail: oﬂice@nepra.org.pk

No. NEPRA/TRF-72/EEPL-2007/2563 X -26 —2007

Mr. Abu Adil
House No.. 446
Road No.2
DOHS Ph ase-I
Malir Canntr.
Karachi

Subject: Tariff Petition filed by En ro Energy (Pvt) Ltd.
{Case No. NEPRA/TRF-72/EEPL-2007

A tariff Petition filed by Engro Energy (Pvt.) Ltd. is under process with the Authority.
According to information/data provided by the petitioner, net thermal efficiency of CCPP on
permeate gras and HSD (as alternate fuel) with supplementary firing has been proposed as
45.52% ind 44.4%, respectively. (Necessary details are attached herewith).

2 In order to determine a reasonable net thermal efficiency level for this unique project,
on both fu els (Permeate Gas and HSD) the Authority has desired to obtain your independent
expert vinwws/working on the issue.

3. You arc therefore requested to please attend discussion meeting on 19.6.2007 at
10.00 AM at Main NEPRA Office G-5/2 Islamabad which wil] also be attended by the
representat ives of the Power Purchaser'(CPPA) and the petitioner.

4, Please note that the Authority will be pleased to reimburse al your actual traveling
expensesal ong with remuneration as permissible under the NEPRA Rules.
é‘ 126883,

(Mahjoob Ahmad Mirza )

DA/as abowve,
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Maximum Gas Available

1SMMSCFD

Efficiency Calculations

Gross 1SO Condition

Mean Site Condition

Mean Site Condition

Mode of Operation Gross Qutput| Gross |Gross Qutput]  Gross Output Net
MW Efficiency MW Efficicncy MW Efficicncy

Gas Turbine 126.57 33.12% 116.7 32.63%
Steam Turblne, Heat Cycle Efficlancy with Supplementary firing 35.1% 35.7%

Gas Turbine 126.57 116.7
1GT + 15T
(without supplementary firing) Steam Turbine 61 56.57

VA 48.4%

Combined Cycle 187.57 49% 173.27 ' 168.27 47%

Gas Turbine 126.57 116.7
1GT + 15T
(with supplementary firing) Steam Turbine 39,85 1071

Combined Cycle 226.52 FA1.5T% 221.8 47.0%4) 1468 45.5%




Ap rex 2 (/5)
. MAINTENANCE: HEAT TRANSFER

Cold end corrosion:
causes and cures

Calculating dew points of various
acid gases and options for reducing
cold end corrosion of heat

recovery exchangers are

v Ganapatny, AB CO Industries, Abilcne, Texas

WHENEVER FOSSIL FUELS conlaining sulfur are fired
in healers or boilers, sul fur dioxide, and 1o a small extent
sulfur trioxide, are formed in addition to C0; and water
vapor. The S0y combines with water vapor in the flue gasto
form sulfuric acid and condenses on heat transfer surfaces,
which could lead to corrosion and destruction of the
surfaces. This condensation occurs on surfaces that are at or
below the dew point of the acid gas. Also, when cooled
below the watervapor dew point, C0; can combine with
walcr vapor to form carbonie acid, which though weak, ean
attack mild steel.

While thermal sfficiency of the equipment is increased with
reduction in exit gas lemperature (or enthalpy), lower
temperatures than the acid gas dew point are not advisable
for nietallic surfices in contact with the gas.

In municipal solid waste fired plants, in addition to sulfuric
acid, one has todeal with hydrochloric and hydro bromic
acid formation.

This article deals with methods for solving cold, or back
end corrosion asit is called, with the most commonly used
heat recovery equi pment, namely economizers or water
heaters. These are used to preheat feed water entering the
system (Fig. 1) and operate at low metal temperatures,
thereby increasing their susceptibility to corresion by sul-
furic, hydrochloric, hydrobromic and cacbonic acid.
Estimating the dew point of these acid gases is the starting
puint in understanding the problem of back end corrosion.
Appendix 1 gives the dew points of the various acid gases
&8s a [unction of their partial pressures in the fluc gas.' Fig. 2
gives the dew poinat for sulfuric acid ?

COa+ = 87%, 10 = 12%, N; = 73%, S0; = 0.02%,

HCL = 0.015%.02 =6 % . HBR = 0.01%. a!l bv volume.
To compute the sulfuric acid dew point, one should know
the amount of $0 in the flue gases. The formation of $ 03

is primarily derived from two sources,

1. Reaction of S0; with atomic oxygen in the flame
zone. [tdependson the excess air used and the sul fur
content, '

2. Catalytic oxidation of S0; with the axides of vanadium
and iron, whichsre formed from the vanadium in the fuel

?('lw widely agreed that 1to 5 % of 50, converts ta S0;.
Hence the % volurne in our case would be 4 ppm, assuming
1 2% conversion,

Using these mmbers and afler proper conversion and

Y.

(

' Economizer

5O

C Dezermtor

‘ b5

M

Faed water
Evaporater g

Flg. 1—Economizer in a heat recovery boller systarm.
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Flg. 2—Daw point of sulfuric acid as & function of partial pressures of
SO and water vapor.

substitution in the equations in Appendix 1, we have: dew
point of sulfuric acid = 267 F, dew point of hydrochloric
acid = 128°F, dew point of hydrobromic acid = {34°F and
dew point of water vapor = 12°F,

Henee, it is apparent the limiting dew point is that due to
sulfuric acid and any heat transfer surface should be abave
this temperature (267°F) if condensalion isto be avoided.
There is a misconception even among experienced engi
neers that the gas temperature dictates the metal tempera-
ture of surfaces such as economizers. It is not se. Ta
explain this, an example will be worked toshow the metal
tempera ture of an cconomizer with two different gas

temperatures. Appendix 2 shows this calculation.

Continued
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It cun be scen that the water side coefficient is so high that Lhe
lube wall temperature runs very close to the water tem
perature in spiteot’a large difference in the gas lemperatures.
Thus, the tube wal} temperature will be close (o the water
temperalure and the water temperature fixes the wall
temperature and hencee, the dew point. Some engincers think
that by increasing the flue gas temperature the economizer
corrosion can besalved: not so.

It should be noted also that the maximum corrosion rate
oceurs at a lemperature much below the dew point (Fig. 3).
Methods of dealing with cold end corrosion. Basi-
cally there arc two approaches used by engincers to combat
the problem of cold end corrosion:

A. Avoid it by using protective measurcs such as main-
taining a high cold cnd temperature so that condensation of
any vapor does net oceur.

B. Permit condensation of acid vapor or both acid and
waler vapor, thereby increasing the duty of the heat transfer
surface, and use corrosion resistant materials such as glass,
teflon, ete,

Mcthods of aveiding cold end corrosion:

1. Matntain a reasonably high feed water inlet tempera ture.

Il the computeddew point is say 250°F, a feed water of

250°F should keep the minimum tube wall lemperature

above the dew point, With finned heat transfer surfaces,
the wall temperiture will be slightly higher than with bare
tubes.

The simplest way would be Lo opcrate the deaerator at a

slightly higher peessure, il the feed water enters the

economizer {tom a deacrator (Fig.1).
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Fig. 6—Reclrcutation pump mixes hot water with feed water
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_Fl-g. T—8Bypass arrangament lor economizer. In “b* econamlzer cne
is bypassed. This increases exit Qad tempersture and avolds steam-
Ing bul does not solve dew poinl corresion in scanamizer two.

Al 5 psig the saturation is 228°F and at 10 psig it is 240°F
2. In case the deaeraior pressure cannot be raised, a heal
exchanger may be used ahead of the economizer (Fig. 4) 10
increase the feed water temperature. [t may be steam or wa -
ter heated.

3. Fig. 5 shows a method for using an exchanger to pre heat
the water. The same amount of water from the cconomizer
exit preheats the incoming water. By coatrolling the flow of
the hotter waler, one can adjust the water te mperature to the
cconomizer 50 that a balance between corrasion criterion
and efficiency of operation can be maintained.

4. Hot water from either the economizer exit or the steam
drum (Fig. 6), can be recirculated and mixed with the
incoming water. The economizer has to handle a higher
flow, but the exchanger is eliminated and a pump is added,
Note that some engineers have the misconception that by-
passing a portion of the economizer (Fig. 7) would solve the
problem; not so. While bypassing, the heat transfer surface
reduces the duty on the cconomizer and increases the exit
gas lemperature, it does not help to increase the wall
temperature of the tubes, which is the most important
variable. A higher exit gas temperature probably helps the
downstream ductwork and equipment, but not the
economizer. One benefit, however, from bypassing is
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that steaming possibilitics ins the economizer are minimized.

Permitting condensation on surfaces. By using proper
malerials one wn protect the healing surfaces from corrosion
attack, il condensation is likely. This concept has now been
extended to recovering the sensible and latent heat from the flue
gases, thereby increasing the thermal efficiency of the system by
scveral percentige points in what are called condensing heat
exchangers. If lue gascs contain say 10% by volume water
vapor, by condensing even half of it, approxi mately 30 Btu/lb of
flue gas can be recovered. This is nearly equivalent to a 120°F
drop in gas lemperature if sensible heat alone is transfermed.

A large amount of sensible and latent heat in the flue gas can
be recovered if he gas is cooled below the water dew point. This
implics that sufuric acid, if present in the gas stream, will
condense on the heal transfer surfaces as its dew point is much
higher than thato £ water vapor.

Borosilicate glass and teflon coated tubes have been widely
used as heat transter surfaces for this service. Glass is suitable
far low pressures and temperalures (less than 450°F and 20 to
100 psig). However, presence of fluondes and akalis is harmtul
to the glass tubes.

One manufacturer of condensing heat exchangers uses tefon
coated tubes. A thin film (about 0.015 in) is extruded onto
carbon or alloy steel tubes, and the surface is resistant to
corrosion of sulfuric acid. Finned lubes cannot be used as teflon
cannot be extruded onlo these surfaces. Hence, these exchangers
will be larger than those with cxtended surfaces, however, the
higher hcat transfer rates with condensation process improves
the overall heat transfer coefTicients and partly compensates for
the lower surface area per linear foot of bare tubcs.

The high initial investment associated with condensing heat
exchangers has to be carcfully reviewed along with the energy
recovered, lucl costs, ete. If the fuel cost is not high, then the
payback period For this type of equipment may be long.

Malerials such as cast iron and stainless steels probably have
better corrosion resistance than carbon steel, but still they are not
Conclusion The arlicle outlined the importance of the dew
point of acid giss and methods for dealing with the problem of
condensation on heating surfaces such as economi zers. Similar
methods could bes used for air heaters. The basic difference lies
in the fact thatthe back end temperaturc is a function of both
the gas and sir temperalures. Steam air heating or ar
bypassing have been used to combat the problem of cormosion.
Replaceable matrices and corrosion resstant materials such as
enamels have been used at the cold end of regenrative air

beaters
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APPENDIX i-Dew points of acid gases'
HCL HBr, HNO; and 50, comelations wae denved from vapor-
liquid oquilibrium data * The H; S0, correlation is from reference 5.

Hydrobromic acid-
I.O()O/{'Dp =3.5639- 0.1350 In(PH20 }
0.0398 1 a(PHBr)} + 0.00235 In (F}{2) 1n (PHBr)

Hydrochloric acid:
1,000/Tpp = 3.7368 - 0.1591 In (PIRD) -
0.0326 In (PHCT) + 0.00269 [n (PH;0) In (PHCT)

Nitric acid:
1LODO/TDy = 3.6614- 01446 In (P y )

Sulfurous acid:
1,000/ T pp= 3.9526- 0.1863 In (P 1o0) +
0.000867 In (PS0,) - 0.000913 in {PH20) [n (Psoz)

Sulfuric acid:
10O/ Tpp = 2.276 - 0.0294 [n (P o)-

$.0858 In (PH, S0k ) + 0.0062 In (Pizo) In (PHR504)

Where: Toe is dew point temperature (K) and P s partial prassure
{mmHg).

Comparcd with published data, the predicled dew points are within
about 6K of actual values excopt for H; SO, which is within about 9K.
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APPENDIX 2-Determining tube wali
temperatures of economizers

The average wall tanperature of a bare tube cconomizer is given by
the simple equation:

1e=0.5[t + 1 - Ullg - )¢ Lh o~ 1h,))]
Where:

h, = heat transfer ¢ osfficient mside ubes, Btw/ ¥h °F

It = heat transter cocfTicient outside tubes, Btw/ ft'h °F

t, = temperature of waler inside tubes, °F § =
temperature of gas oulside fubes, °F

1. = average tube wall temperature, °F

U = gverail heat transfer coefficient, Bawft™h °F 11U = |
/i + 1h,, neglecting fouling and metal resistance,
which are much smaller.

Typically h; = 1,000, h > 15 and hence U =4.77

Case 1: Determine t., whend, = 750°F and t; =50°F tw = 0.5
[250 + 750 - 14.77 {750-250){0.066 - 000 1}] =
260°F

Case 2: 1, = 350°PF, 1, = 250°F
t.=0.5[250 + 350 - 14.77(350 - 250
(0.066 - 0.0013] = 252°F

Thus, for a variation of 400°F gas temperatuce, the tube wall
lemperature hardly changes by 8°F Thus, the water temperaure fixes the
tube wail temperature.

1
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Fcedwater recirculation is limited to LP cconomizer inlet water temperatures
of 10 to 15°F (5.5 to 8°C) below the stack temperature. One way to extend
the amount of FW temperature control with recirculation is to add an
cconomizer bypass, which operates in conjunction with the recirculaton
system. This approach maximizes the available recirculation flow available
from upstrcam within the HRSG, while obviating the need to pass all of the
mixcd FW through the LP economizer. Other options to achieve higher FW
temperatures include an extemnal FW heater (closed or open), bypassing the
LP cconomizer entirely, or eliminating it from the system design. Systems
with entirely bypassed LP economizers and systems without LP economizers
typically require pegging of the LP drum to maintain the LP evaporator
temperaturc above the sulfuric acid dewpoint.

4.5.2.22.1 Sulfuric Acid Dewpolnt Calculatlon

Sulfuric acid dewpoint is a function of the fucl sulfur content, of the fuel to air
ratio, and the conversion rate of SO; to SO;. The conversion of SO; in the
combustion products to SO; is necessary for the formation of sulfunc acid
(H,S0,). The conversion of SO; to SO; depends on many variables, among
which are combustor geometry, temperature, catalytic action, ash and carbon
particles, pressure, time and fuel properties. In a gas turbine, there arc two
mechanisms by which SO; may be produced from SOy

1. Combination of SO; with atomic oxvgen in the flame. SO, +0 —
SO;.
2. Catalytic oxidation on heated surfaces.

Therc arc various empirical calculation methodologies for sulfur dewpoint,
the Picrce method, the Okkes method, and the Verhoff & Banchero equations.
These are the approved methods for calculation. GE’s base line practice is to

assume a 5% conversion rate for SO; to $O; by volume.
————

Heat Recovery Steam Generators with emission centrol catalysts convert
more of thc SO; leaving the gas turbine to SO;. Catalysts for NOx control
oxidize up to 5% of the remaining SO, to SO;. Un-reacted ammonia passing
through the catalyst combines with SO; to form Ammonium Bisulfate
(NH(HSO,) and Ammonium Sulfate ((INH4]250,). Ammeonium salt formation
occurs at temperatures below 600°F (315°C), typical of the low temperature
sections of the HRSG. Ammonium Bisulfate is a sticky substance, which
deposits on the HRSG tubes, and over time, corrodes the HRSG tubes.
Ammonium Sulfate also deposits on the HRSG surfaces. These deposits
increase backpressure on the gas turbine and reduce the heat transfer
~ efficiency of the HRSG; both of these effects have a negativc impact on
‘ combined cycle system performance.

GE PROPRIETARY INFORMATION Heat Recovery Steam Generator Page 4.14
GE DESIGN BASIS DOCUMENT (15 July 2004)




Oxidizing calalysts used to reduce CO emissions will oxidize SO; to SO; at
rates up to 50% further increasing the sulfur dewpoint.

A summary of the impacts of thesc components is shown in the following
Table 1.

Performance Optimization with Fuel Sulfur

Since the dewpoint is a function of the amount of water vapor in the exhaust
gas, and the combustion of distillate oil and natural gas produce different
amounts of water vapor, separate lines are shown for cach. It is important to
recognize that dew point control requires the fluid temperature in the HRSG
tubes to be above the dew point. Simply having the stack gas temperature

above the dew point is not sufficient. Sulfuric acid will condense on the tubc
if the metal temperature s below the dew point. Tube wall termperatures are
very close to fluid temperatures in economizers and evaporators. Therefore,
for units with low temperature economizers, inlet feedwater temperature must
be above the dew point. For units without low temperature economizers but
having low temperature evaporators, the evaporator pressure must be high
cnough to ensure that the water saturation temperature is above the dew point,

For frequent operation with lower sulfur dew points (typically less than 175 to
200°F (80 to 95°C) depending on LP drum pressure), the feedwater
temperature to the HRSG low temperature economizers is controlled to be at
or above the dew point. Typically, recirculation of HRSG feedwater from the
low temperature economizer discharge to the HRSG feedwater inlet is used in
this situation. Net plant output is reduced slightly as recirculation flow
increases, duc to the power consumed by the recirculation pump.

If the decision is made to control feedwater temperature to the acid dew point
using economizer recirculation, a further decision is required regarding the
addition of HRSG heat transfer surface to minimize performance loss. In the
absence of customer specific requirements, this decision must be made based
on a performance and cost trade off analysis.

Unless performance c¢valuation criteria are very high the full addition of
HRS3G heat transfer surface to maximize plant output and efficiency is not
justificd when controlling feedwater temperature to the acid dew point. The
optimum cost performance trade off lies somewhere between these two
extremes of approximately 160°F (71°F).

The fuel sulfur content and customer evaluation parameters, as well as the
customer’s position with respect to feedwater temperature control, must be
understood early in project development to avoid changes that impact cost,
schedule and performance.

GE PROPRIETARY INFORMATION Heat Recovery Steam Generator Page 4.15

GE DESIGN BASIS DOCUMENT HRSG

(15 July 2004)




Annex-3

gatecycle report 1

GateCycle Report - EXH Report Page 1 of 1
Model: CNCEC2 Case: CNCEC2 06/08/2007
Prepared using GateCycle Version 5.41.0.r
Equipment ID: S13 Type: EXH Description: Exhaust
Flow Temperature Pressure Enthalpy quality

Ports tonm/hr C bar ki/kg /x of CH

Inlet 1546.43 136.79 1.00428 168.04 3.97317

MaTN INPUE S = - o m o m o o oo o e e e e e

Pressure Control Method No pressure control

Stack Warning Temperature 93.33 ¢

water Dew PoiInt 48.08 C

S0Z2 to S03 (H2504) conversion (fraction) 0.05

Acid Dew Point (ABB) 116.60 C

Acid Dew Point (Ganapathy) 117.58 ¢C

Acid Dew Point (Niessen) 117.58 ¢

Acid Dew Point (Haase-Borgmann) 117.15 ¢

Acid Dew Point (Haase-Borgmann-Totmann) 117.36 C .

Miscellaneous Values: —-——--mmmm ool

LHV 0.0 kcal/kg

Cp 0.2577 kcal/kg-C

4

Gas CONStTtUBNES ———————— = m e m e e -

Nitrogen 0.7056 Oxygen 0.1091

Carbon Dioxide 0.0651284 H20 0.1117

Hydro Carbons 0.0 Argon 0.008375¢

Hydrogen 0.0 Carbon Monoxide 0.0

sulfur Dioxide 2.2071e-005 Hydrogen sulfide 0.0

Carbonyl sulfide 0.0

H/C Ratio 3.97317 Molecular weight 28.47

Heat Rate Adjustment:

Flow does not affect adjusted heat rate calculations
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'.'-pfcssurc cconomizer for high thermal effi-
¢y will require material that resists corro-
1 because feedwater passing through this sec-
may have a high oxygen concentration,
the external tube surface temperature may

below the exhaust gas dew point tempera-
ture. Figure 14 shows a three-pressure non-
reheat HRSG with integral deaerator.

Fuel chamcieristics affect combined-cycle per-
pformance in a variety of ways. High hydrogen
feontent in fuels such as natural gas results in

¥, CT
i furic acid. The increased stack g3s temperature
¥ required by higher sulfur content decreases out-

& <l of cach) is presented in Table 12

A ———
#% The STAG product line includes gas turbines
:,_,_ Dry Low NO, (DLN) combustors that can
Opcratc with stack gas NO, emission concentra-
BLton as low as 9 ppmvd at 15% oxygen (15.5
B 8/GJ} without water or steam injection, when
Qpcrating on natural gas fucl. Water or steam
B [njection may be required to'meet NO, emis-
€ sion requirements when operating on distillate
) ol fuel. Also, gas trbines are available with

i '-‘.,‘ type (hydrogen, ash and sulfur content typi- :

! high water content in the combustion products.
Al products.

Water has a higher heat content mal’l’z;ir or other
combustion products, so fucls with_high hydro-
gen content increase output and efficiency. Ash-

bearing fuels foul the gas turbine and HRSG;
therefore, equipment and system design consid-

erations that accept fouling reduce plant output

and efficiency. Sulfur content in lil(?fi]f_l_ may

require adjustment in_the_temperature of the

‘stack gas and the water entering the HRSG econ-
‘omizer Lo prevent condensation of corrosive sul-
S . e — . o —— et

-~ -

1
!

1

NOTES 1. OPERATING POINT = BASE LOAD
1. TWO PRESSURE, NON-REHEAT
RECOVERY FELDWATER
HEATING SYSTEM CYCLE

/\ .
STAG 209]3]‘
FUEL KETPLANT | NET PLANT THERMAL
OUTPUT (%) EFFICIENCY (%)
NATURAL GAS BASE BASE
DISTILLATE OIL 3.0 L 2) ‘
RESIDUAL OIL 23 16

Table 12. STAG combin'ed-cycle performance variation with fuel character3§ﬁcs




