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Dear Sir,

Please refer to your letter NEPRA/TRF-100/9012 dated August 07, 2014 on the subject
and our lefter dated Aug 11, 2014.

Inits letter, NEPRA had sought some information after their initial scrutiny and asked us
to re-file the petition initially filed by us on July 28 and received by NEPRA on Aug 04,
2014, We are re-filing the Tariff petition with the following additional information:

1. The comparative Schedule of Charges, unit, price comprising the existing and
the proposed tariff. NEPRA would appreciate it that the existing tariff is based
upon 1994 bulk power tariff, hence doesn't provide break -up of the Escalable
component of the Capacity Purchase price while our proposed tariff has given
such break up.

Affidavit under Rule 3(8) of the Tariff Rules

Board Resolution to Autharize and File the Petition

Break- up of the proposed EPC Caost

Specification, make and model of the new bailer

Justification for selecting subcritical technology against super criticat

Salvage value of the Bailer along with auxiliaries and its dismantling cost

estimate
8. New Boiler Efficiency and the efficiency of the existing Turbine

Noe ohwLn
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9. Details of the existing land holding

10. Details of the new land and proposed land development charges

11. Detailed break -up of the Proposed Development and Construction Management
Costs

12.Calculations of proposed financial charges

13.Calculations of Return on Equity Component of proposed tariff

14. Details of the existing updated CPP

15. Justification of using existing variable O&M component of the tariff for the
converted complex

16. Calculations of the fixed &M of the Coal Complex

17. Detailed comparison of the existing and proposed tariff.

18. Estimated savings over the fife of the project and payback period

We have also incorporated the above information in our revised petition. However,
above information is attached as per Annexures for convenience.

In addition to the requisite information, we have attached the following information for
NEPRA's perusal: :

1. Detailed comparison of proposed tariff with the 350 MW coal Project upfront tariff
showing increase / decrease in each year

2. Calcutations of Working capital based upon RFO and Coal

3. Copies of EPC proposals received from various EPC contractors. (Please note
that Mitsubishi Heavy Industries only submitted budgetary proposal).

4. Technical Evaluation of bids by CdF INGENIERE, France.

We reiterate our commitment to work with NEPRA in smooth determination of our tariff
petition. We should be able to provide any additional information sought by NEPRA
during tariff determination

Kind regards,

Khaljd-Cadeer)

Director
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TARIFF PETITION

1. Introduction

1.1

1.2

1.3

1.4

1.5

1.6

Lal Pir Power Limited ("Lal Pir” or the “Petitioner” or the “Company”) is an
independent power producer (“IPP”) set up pursuant to the Power Palicy of 1994
("1994 Policy”) and is owned by certain companies within the Nishat Group ("NG"),
operating primarily in 5 core businesses, namely textile, cement, banking, power
generation and insurance. NG has assets of over Rs. 500 billion (US$ 5 billion) and
ranks amongst the top five business nouses of Pakistan. NG acquired Lal Pir from AES
Corporation, USA, which was the main/lead sponsor of the Petitioner,

NG awns, in addition to Lal Pir, 2 more power plants owned by the cempanies (within
the NG) namely, Pak Gen Power Limited ("Pak Gen"), which is alsc a 1994 Policy IPP,
and Nishat Power Limited, which is set up under the Power Palicy of 2002 (72002
Power Policy”).

The Petitioner set-up a 362 MW (net} project of residual fuel oil ("RFO”) after its tariff
was agreed and among others, the Basic Documents {defined below) were entered
into (collectively, the “Project”) under and pursuant to the 1994 Palicy before the
creation of National Electric Power Reguiatory Authority ("NEPRA” or the “Autharity”)
under the Regulation of Generation, Transmission and Distribution of Electric Power
Act, 1997 (the “"NEPRA Act”). Accordingly, the Project was effectively "grandfathered”
in terms of the jurisdiction of NEPRA, which was established under the NEPRA Act.
The Generation License (defined below) has certain special provisions recognizing
this status.

The Petitioner built the Complex, owns and operates it, and supplies electricity to the
Power Purchaser under and pursuant to the PPA (defined below). The Petitioner
achieved the commercial operations date (the "COD") on 6 November 1997,

The Petitioner is a licensee (being a holder of the Generation License, defined below)
within the meaning of “licensee” as defined in the NEPRA Act, bearing Generation
License No. IPGL/06/2003 dated 26 August 2003 (the “Generation License”). A copy
of the Generation License is attached herewith as Annexure A, which has all the
relevant details of the Generation License.

Lal Pir entered into an Implementation Agreement dated 24 September 1994 as
amended (the “IA") with the Government of Pakistan (the “GOP"), a Power Purchase
Agreement dated 3 November 1994 as amended (the “"PPA") with the Pakistan Water
and Power Development Authority (“WAPDA” or the “Power Purchaser”) and the Fuel
Supply Agreement dated 6 November 1994 as amended (the "FSA") with the Pakistan
State Ol (the “Fuel Supplier”). The IA, the PPA and the FSA hereinafter the “Basic
Documents”). Copies of the IA, the PPA and the FSA are attached herewith as
Annexure B, Annexure C and Annexure D respectively, Capitalized terms used herein,

A
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1.7

unless defined herein, shall have the meanings ascribed to them in the IA and the
PPA.

The remaining period of the Basic Documents and of the obligation of the Petitioner
to supply electricity to the Power Purchaser are thirteen (13) years (the “Remaining
Period™), that is up to 2028.

2, Background

2.1

2.2

2.3

2.4

2.5

2.6

With the rapid rise in oil prices in the fast few years, the electricity from the Complex,
like all ather RFO based IPPs, has become expensive. To give a comparison, the price
of RFO was Rs. 2,843.50 per ton when the PPA was signed, while it s today
approximately Rs.70,000 per ton; an increase of 24 times. Given the current trend of
RFO price rise, the increasing refiance of the GOP on indirect taxation for revenue
requirement, and the continued pressure on PKR against other currencies, the fuel
compeanent of the Project is likely to continue rising.

This increasing RFQ price is putting drastic impact on the country’s economy In the
shape of rising circutar debt and electricity price. The expensive electricity is making
our products less competitive in the international markets.

The GOP is keenly looking after with the option to convert the existing oil fired power
plants on imported coal to cope up with the issue of increasing fuel prices. With the
objective to lower the energy cost in the larger interest of Country and business, the
Company has decided to replace its existing RFO fired boiler to Coal fired boiler.
There will be significant net savings for the Power Purchaser by the Conversion to
coal resulting primarily due to cheaper fuel cost.

The Petiticner received a letter No. 1(103) PPIB/11/PR] dated 2 May 2011 from the
Private Power and Infrastructure Board (“PPIB”) for the conversion of existing
Compiex on a cheaper fuel. A copy of the PPIB letter is attached herewith as
Annexure E.

In July 2013, the Council of Common Interests ("CCI") of the GOP approved the new
Energy Policy of 2013 (the “2013 Policy”), envisioned conversian of boiler based
power plants operating on RFO over to coal firing (the “Conversion”). Four IPPs,
including Lal Pir, fall in the category of Conversion. The Petitioner also signed an
MOU with the GOP on 28 June 2013 for the Conversion of the Complex ("MOU"). A
copy of the MOU is attached herewith as Annexure F.

Subsequently, the Economic Coordination Committee ("ECC”) of the GOP took up the
matter in January 2014, approved the Conversion and directed the companies of
these four IPPs, including Lal Pir, to apply to NEPRA for a new coal based tariff on
the basis of the Conversion. PPIB's letter dated 29 January 2014 in this regard is
attached herewith as Annexure G, which mentioned the ECC directive as foliows:

6
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2.7

2.8

29

2.10

"The Economic Coordination Committee (ECC) of the Cabinet considered the
Summary dated 167 Decemper 2013 submitted by Ministry of Water & Power
on "Conversion of Independent Power Produces (IPPS) of 2000 MW from
Furnace Oif To Coal” and directed Ministry of Water & Power fo advise NEPRA
to determine the power purchase tariff for the IPPs concerned in accordance
with their prescribed procedure within a period of 45 days.”

Pursuant to the above, the Petitioner carried out a detailed feasibility study for the
Conversion (the “Feasibility”). A copy of the Feasibility is attached herewith as
Annexure H.

The Petitioner is planning to carry out a detailed Environmental Impact Assessment
Study (the “EIA Study”) in accordance with the standards and requirements of the
World Bank/International Finance Corporation and National Environmental Quality
Standards. The EIA Study will be submitted to the Environmental Protection Agency
of Punjab ("EPA Punjab”) for its approval in due course of time.

The Petitioner has also acquired additional site (the "Additional Site”) for purposes of
the Conversion.

The Petiticner has also agreed with engineering, procurement and construction
("EPC") contractor(s) (the “EPC Contractor”) a firm EPC price and the technology and
equipment for purposes of the Conversion (the “"Conversion Equipment”). A copy of
the In-Principle Agreement re EPC is attached herewith as Annexure I,

In view of the above, the Petitioner is proceeding with this Petition for purposes of
the Conversion.

Legal Regime

3.1

3.2

3.3

Since the NEPRA Act was enacted and NEPRA was established after the incorporation
of the Company and the establishment of its Project, the Project was, therefore,
effectively “grandfathered” in terms of the jurisdiction of NEPRA.

Accordingly, the tariff of the 1994 Policy IPPs, including the Petitioner’s, were agreed
with WAPDA before NEPRA was established and, therefore, NEPRA does not issue
any “true-ups” or any other notifications in the case of the 1994 Policy IPPs, uniike
those implemented under 2002 Policy.

It is to be noted that several of the 1994 Policy IPP power purchase agreements have
been amended, with changes in the cutputs, the tariffs, as well as the fuel, and in all
cases the matter has been commercially settled between the relevant IPP and
WAPDA/GOP without reference to NEPRA, in recognition of the same fact. In 1999,
the tariffs for most of the 1994 Policy IPPs were amended, and this was not referred
to NEPRA. Subsequently, the Rousch Power Project changed its fuel from RFO to gas,
and this included further investment as well, but even its revised tariff was not
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3.4

3.5

3.6

3.7

3.8

submitted to NEPRA. Instead of NEPRA, Rousch and WAPDA/GOP agreed on and
reset the tariff on gas.

The tariffs of the 1994 Policy IPPs, including the Petitioner, are typical two part tariffs
with capacity and energy payments. The capacity payment is then further broken into
the Non-Escalabie Component ("NEC") and the Escalable Component {"EC”). The NEC
is supposed to closely represent debt servicing with heavier payments in the first 12
years and very smali nominal amounts after that. With most 1994 Policy IPPs having
been in operation more than twelve (12) years, and the Petitioner is in its 17" year of
operation, the remaining NEC is now a small nominal number. The total of the
remaining NEC and the EC represents the agreement of what the Petitioner is to be
paid by the Power Purchaser for its equity investment since the debt portion has
been notionally paid off,

In order to comply with the requirement of obtaining a Generation License under the
NEPRA Act, the 1994 Policy IPPs that had come in being before the creation of
NEPRA, were asked to apply for generation licenses but certain special provisions
were added to these licenses to recognize the pre-existing commercial arrangements,
In the case of the Petitioner, such special provisions include Article 2(2) of the
Generation License, which reads follows:

“During the subsistence of the Agreements entered into by the Licensee prior
to the enactment of the Act, nothing contained in the Rules or this License
shall be applied in a manner which is inconsistent with the Agreements and
materially increases the obligations or impairs the rights of the Licensee
under the Agreements.”

The IA and the PPA, the NEPRA Act, Lal Pir and the Generation License are defined
as “Agreements”, “Act”, “Licensee” and “License” in the Generation License
respectively.

It is pertinent to note that the GOP waived sovereign immunity under the signed
Implementation Agreements of the 1994 Policy IPPs, induding the Petitioner, in
recognition of the fact that these are commercial agreements and it cannot
subsequently change applicable laws to the economic detriment of these IPPs despite
its sovereign status, without keeping these IPPs economically neutral. The special
ciause in the Generation License, quoted above, was added in recognition of the
same.

In view of the above, there is sufficient legal basis to argue that coal conversion of
the 1994 Policy IPPs does not require tariff determinations by NEPRA but rather a
commercial agreement between the IPPs and WAPDA/GOP is required.

The discussion in the following paras under the heading “Legal Regime” is without
prejudice to the above.
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3.9

3.10

3.12

3.13

As per Section 7(3) of the NEPRA Act, the Authority 1s competent to determine tariffs
and is required to recommend the same to the Federal Government for notification,
As per Section 7(6) of the NEPRA Act, the Autharity is required to, /nter alia, “protect
the interests of consumers and companies providing electric power services in
accordance with guidelines ... laid down by the Federal Government”. (Emphasis
added)

Section 31(1) of the NEPRA Act provides:

As soon as may be, but not later than six months from the commencement
of this Act, the Authority shall determine and prescribe procedures and
standards for determination, modification or revision of rates, charges and
terms and conditions for generation of electric power, transmission, inter-
connection, distribution services and power sales to consumers by licensees
and untit such procedures and standards are prescribed, the Authority shall
determine, modify or revise such rates, charges and terms and conditions in
accordance with the directions issued by the Federal Government. (Emphasis
added)

The Authority prescribed the National Electric Power Regulatory Authority (Tariff
Standards and Procedures) Rules, 1998 (the “Tariff Rules”) for the determination of
tariffs. Neither the NEPRA Act nor the Tariff Rules bar a company or a licensee,
including the Petitioner, from applying for a new tariff or a modification in its existing
tariff, either on the existing technology and/or fuel, or on a new technology and/or
fuel. It is a general principle of law that where a statute is clear (such that the NEPRA
Act and the Tariff Rules do not bar the determination/modification of tariffs as
aforesaid), it should be read as such without any insertion of words therein or
deletion of words therefrom.

The documents attached herewith as Annexure E, Annexure F and Annexure G show,
in any case, the direction of the Federal Government Vis a wis the Conversion and
such direction must be given effect by the Authority. Such a direction will be
considered binding on the Authority if no procedure is prescribed by it for cases such
as the instant one (see Section 31(1) of the NEPRA Act). At the same time, the
treatment of the exiting investment, as per the PPA, guaranteed by the GOP cannot
be contravened by NERPA.

Even otherwise, since the policy decision has been made by CCI for the Conversion,
and to operationalize this arrangement, the GOP has directed the IPPs, including the
Petitioner, through a decision of the ECC to appiy to NEPRA for the Coal Conversion
Tariff. Although NEPRA Act gives NEPRA the jurisdiction over the generation,
distribution and transmission of electricity in Pakistan, after the 18th Amendment to
the Constitution of the Islamic Republic of Pakistan NEPRA reports to the Cabinet
Division administratively and is made accountable to CCI.

9
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3.14

Accordingly, the Petitioner is proceeding in compiiance with above mentioned
directive, subject to the provisions in Section 4 below and without prejudice to the
legal position that NEPRA does not have the jurisdiction on the Coal Conversion Tariff
on the 1994 Policy IPPs and the rights of the Petitioner existing, mter afia, under the
Basic Documents and the existing investment in the Project. To the extent that the
Authority protects the existing investment already agreed between WAPDA and Lal
Pir in the form of the capacity payments in the existing tariff, and develops a new
tariff for the new investment (debt and equity), this will result in a workable solution.
All rights of the Petitioner in this regard are hereby expressly reserved.

4 Conversion Parameters

4.1

4.2

4.3

4.4

4.5

Once the coal tariff as per this Petition (with or without any change) is given by
NEPRA and accepted by the Petitioner (the “Coal Conversion Tariff”), the Amended
Generation License (defined below) shail be accepted by the Company and be
effective as per para 4.2 below. Upon financial close ws a vis the Conversion (the
“Conversion Financial Close”) after the execution of new documents and amendment
of existing documents for purposes of the Conversion (the “Conversion Documents”),
the Complex will be a coal fired Complex {the “Coal Complex”, together with the Coal
Conversion Tariff, the Conversion Financial Close, the Conversion Documents, the
Additional Site, the Conversion Equipment and the Amended Generation License
(defined betow), collectively the “Coal Project”), and NEPRA will have jurisdiction over
its tariff, but not otherwise.

The Petitioner is also applying for a conditional amendment in the Generation License
considering the Conversion (the “Amended Generation License”). According to this
condition, an amendment in the Generation License shall be effective from the
acceptance of the Coal Conversion Tariff by the Petitioner, failing which the Amended
Generation License shall stand withdrawn and the Generation License, without any
amendment in terms of the Amended Generation License, shall stand revived.

The new investment required for the Conversion shall be treated by NEPRA as a new
Coal Project for purpose of the determination of capacity payment to be paid for new
debt and equity components to be raised.

The energy purchase price (coal fuel and variable operation and maintenance
("0&M")), and the capacity payment for fresh investment {e.g. fixed O&M, insurance,
debt and equity returns) shall be arrived at by NEPRA as per determination of tariffs
for new projects, or use of benchmarks for upfront tanffs for similar projects.

The existing investment shali be protected for the remainder of the PPA term, in the

form of capacity payment after adjusting for the fixed O&M cost that is part of the
existing escalable capacity rate, together with its applicable indexations.

10
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4.6

The provisions of paras 4.1 to 4.5 above are notwithstanding anything contrary
contained in this Petition.

5 Coal Type

5.1

5.2

53

5.4

The coal to be used for this plant has to be imported sub-bituminous coal. Local
lgnite coal from Thar is not an option given the distance and high ash and water
content in it. Local coal production from other sources is insufficient to meet the daily
need for the plant.

Imported coal has the advantage of high quality, low suifur and a large supply base
from markets like South Africa, Indonesia and Australia. In addition, coal is traded on
known global indices like Richards Bay and NewCastle and the establishment of an
FOB price to ensure transparency is easy. NEPRA has already issued pricing and
indexation mechanism for this. Therefore, contracting for known good quality supply
at a transparent price is readily possible.

Coal has to be unloaded and handled at Karachi, and then transported up country
950 km to the Additional Site. Assuming a capacity factor of 85%, the annual
requirement would be 930,000 tons of coal per year.

The Coal Project requires approximately 930,000 ton per annum throughout, for
which a fully mechanized unloading system will be provided. The coal unloading
system will comprise aof un-loader to evacuate the train and conveyor belts to
transport coal ta the storage yard. The Company is in contact with the Pakistan
Railways and other third parties to find a reliable source of transportation coal to the
Additional Site. The Company wili share the same with NEPRA as soon as it finalizes
this transportation matter for incorporation in the final numbers.

Based on the above, the Conversion is planned on imperted coal specifications.

6 Coal Source

6.1

The Petitioner expects to source coai at a reasonable delivered cost from Australia,
Indonesia and South Africa which are the major coal exporting countries. The total
reserves of these three countries account for almaost 60% of the worldwide hard coal.

T World Top Coal Exporters (2012)

L Country ~ Coal Exports (Million Tons)
 Indonesia 383
| Australia e 301 o
_Russia e 134
"USA 114

Columbia 82
"South Africa e 4
| Canada 3

* Source: World Coal Association
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6.2

6.3

6.4

6.5

6.6

The Petitioner will start the process of identification of the potential sources of coal
and its suppliers immediately after approval of the Coal Tariff. For this purpose, the
Petitioner shall solicit proposals from a number of internationally renowned coal
suppliers. After that the Petitioner shall carry out a detailed due diligence in order to
identify the most suitable coal suppliers with regard to geographical location,
creditworthiness, available coal reserves and experience in supply of coal in large
quantities,

Coal procurement would be set in @ manper to achieve minimum procurement costs
while maximizing supply reliability for entire term of the PPA. Sourcing would be
distributed among the existing three major supplying countries.

Our surveys of the international coal market and global experience suggest to
adopting a strategy of entering into a mix of short (one year), medium term (up to
five years) and long term (greater than 5 years) contracts. It is pertinent to note that
due to volatility of the coal market and change in mining asset properties over the
period, accessibility to long term Coal Supply Agreement (“CSA”) is limited. However,
the Petitioner will undertake best efforts to procure longer term CSA to the extent
possible at economically viable terms. The contracts will be with a mix of suppliers;
coal traders as well as miners; sc as to take advantage of long term secure and well
identified sourcing along with addressing the need for supply security constraints
better serviced by multi source traders less exposed to short term supply bottlenecks.
This will guarantee long term reliability of coal supply at competitive fuel costs.

Generally, imported coal-based projects procure coal through short to medium term
contracts, This short to medium termed contracts would also give flexibility to the
power producer of effectively managing coal supply and its associated risk through
diversified portfolio of reputable international coal suppliers. The Company will enter
into a number of CSAs during the Coat Project life which will be renewed through a
transparent manner as per international best practices and consistent with the terms
of the PPA. The Company will use its experience as one of the largest group in the
country.

Global coal trade is regulated through various liquid coal indices. These indices are
published regularly by international companies and followed worldwide. The indices
are based on actual transactions in the market and form benchmark for different
short to medium term coal contracts. Based on its experience and after consultation
with the coal suppliers, the Company has proposed API 4 (Richards Bay) index, which
covers FOB coal supply from Richards Bay, South Africa, and Global Coal Newcastie,
which covers FOB coal exports from Australia to be used for indexation/price
adjustment of the Coal Price. Indconesia is relatively a newer exporter therefore it
does not have an internationally recognized coal index, Most of the Indonesian coal
supply contracts follow Global Coal and other Australian coal indices. Both these
indices are most commonly used and are a transparent indication of price
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adjustments. NEPRA has already issued pricing and indexation mechanism for this.
Therefore, contracting for known good guality supply at a transparent price is readily
possible.

7 Secondary Fuel and/or Backup Fuel

7.1 The Coal Complex will not have any secondary or backup fuel. However, diesel fuel
will be used for start-up purposes as it is standard in such plants. The auxiliaries of
the Complex can and/or the Coal Complex will use electricity generated on coal.

8 Additional Site

. 8.1 The Complex is located in southern Punjab region of Punjab Province, Pakistan near
District MuzaffarGarh which is approximately 70 km from Multan.

The Site longitude: 709 59' 35" E, latitude: 30° 10' 23" N and altitude: 117 Meters

*Map is not according to scale

8.2 The Additional Site is adjacent to the Site. The Additional Site will have all the
benefits which the Site is enjoying, such as:
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8.3

a) cooling water facility and suitability for the construction of intake/outfall
structures,

b) availability of canal and good quality well water,

¢) road infrastructure, and

d) suitable topographic/geological conditions,
which will minimize the cost of development of the Additicnal Site and will have less
socio-economic and environment implications, such as displacements, availability of

ash disposal area and air/noise pollution.

The Site and the Additional Site will include the following for purposes of the
Conversion:

Sub critical boiler Ash disposal area
Switch gear rooms Coal stacking area
Ash disposal area Coal unloading facility
Additional houses in residential community New stores
Additional equipment required for Coal Workshaop

Complex

Existing RFO based boller is hooked up with a Steam Turbine having following major
parameters;

Steam Turbine inlet Temp.: 541 °C
Steam Turbine inlet Pressure: 169 kg/cm?2

The above technology parameters can only be complimented with the sub critical coal
boiler rather than a super critical beiler. This is worth mentioning that under our
proposed arrangement, only boiler and its associated ancillaries will be replaced for
conversion to coal firing project, whereas, steam turbine & generator would not be
replaced. Super critical technology can only be used if complete revamping of the
existing plant including turbine/generator and its auxiliaries is done which is not an
economical solution. This would practically be constructing a new plant at the existing
site. Hence, to keep the project viable as compared to new coal projects, only oil
fired boiler will be replaced with coal fired sub critical boiler. Compete details of
various alternatives and their considerations are shared below;

The Company explored two alternatives for potential conversion, in consultation with
CDF of France (Technical Consultant).

a) Demolish the existing boiler and reconstruct the new boiler in place of the old one.
b) Build the new boiter in an open field near the existing boller room. Demolish the
existing one as soon as the new bailer 15 in operation.

Alternative I):

The main disadvantage of this Alternative is the loss of very important operational
period and complexities involved with dismantling and clearance. The down time for

14



this alternative could exceed three years. First, we had to dismantle the existing

equipment which will be replaced and when soils are remediated (soil clean up

performed), construct the new boiler. We estimated the first phase for 6
months and 2.5 years for reconstruction of new boiler. However, the

advantage is that the new boiler will not experience a loss in steam pressure.

The steam piping network is optimized.

Alternative II):

The main advantage of this alternative is to minimize the downtime and avoid

a significant foss of production. The cutage corresponds to:

* The connections of steam pipes, feed water and other fluids

* Replacement of existing equipment to match with new project life,
either due to limitation of equipment life cycle and/or their under sizing
in the new configuration,

* Adaptation of the monitoring and control of the new boiler in line with
the driving eguipment of the turbine and its auxiliaries,

* Commissioning of new equipment, testing and verification of security.

* Adisadvantage of this alternative is to remove the boiler from the existing

place and greatly increase the length of steam and feed water piping
Connection. The consequences of this separation are:

* increase the price of water steam piping,

* increase heat loss related to pipelines,

* increase the pressure drop of the same pipe network with the effect of

increasing the consumption of feed water pumps motors,
* modify the conditions of the admission steam turbine IP.

According to the above analysis (conversion of existing boiler and
integration of subcritical boiler), keeping in view the existing unit age /

condition, The Company is very confident that the implementation of new

subcritical coal fired boiler with alternate (II) would be the most viable
solution. This solution had been finally verified by the consultant and
subsequently confirmed by all EPC bidders. Further details of this

alternative are evaluated by the consultant in the feasibility study attached

with the petition.

Already installed existing equipment of the Complex to be used for the Coal Complex

/

includes;
362 MW Turbine Turbine hall
Hydrogen Plant Electrical switch yard
Switch gear rooms Central control room
Administration building Miscellaneous pump houses
Circulating pump structure Water treatment building
Workshop Stores

Residential community

The proposed retrofitting site contains three main areas; the matn power
building area, the dusting area, the coal yard area.

New Boilers will be constructed on the West side of the power plant
(dismantling of HFO tank 2 to 4 in particular). Coal bunker bay, boiler, are




arranged from the east to the west. The central building and air compressor
room are arranged between the two boilers.

The dusting area is next to the boilers. E.S.P, 1.D FANS, chimney, absorbing
tower are arranged from the east to the west. Fly ash silo, desulfurization
complex building, emergency slurry tank, limestone storage shed are arranged
at the north direction of the chimney.

The coal yard area will be located on the north side of the plant. There are
coal yard, weighbridge, coal contained wastewater treatment station, coal yard
rainwater settling pond, coal yard spray water pond, proposed in this area.
The coal will be transported to the coal bunker bay by the coal handing
conveyer. The railway link will be arranged on the east side of the plant.

The workshop and ware house are proposed on the north side of the boiler.
Domestic sewage water treatment station, domestic and firefighting water
pond, domestic and firefighting water pump house, water drainage pump
house, rain water reclaimed treatment station are arranged at the south
direction of the ash yard.

Some existing facilities are proposed to be demolished / moved. The buildings
and structures which are on the route of the coal handing conveyer wifl be
demolished or moved.

9 Bids Evaluation Process:;

9.1

9.2

Complete process of bids evaluation followed by the company is shared below. The
Company engaged Technical Consultants M/S CDF of France to carry out the activity,
who prepared detailed RFP “Request for Proposals” of project and shared with
potential EPC bidders. The Company followed the below process for this activity:

a) Detailed feasibility study of coal conversion project along with coal
transportation arrangements by CDF

b) Preparation of request for proposal “RFP”

C) Sharing of RFP among potential EPC bidders; (1). Mitsubishi heavy

Industries (MHI) Japan — OEM of company (2). Shanghai Electric
Corporation, China (3). HARBIN Industries China.

d) After site visit & clarifications of RFP information, bidders submitted
their proposals as per stipulated timeline.

e) Evaluation of EPC bids carried out by M/S CDF France

f) Preparation of final summary table along with conclusion by CDF
France.

Below is the brief scope of work given by the company in the EPC for the conversion
of existing boiler:

* Installation of the associated coal unloading, storage and coal feeding system.

* Theash handling, storage and disposal systems.

= All related civil, mechanical, electrical and HVAC works and the necessary
instrumentation.

* The resolution of all interface and interconnection matters to tie in the new
boilers with the existing plants, with its integration in the existing MHI turbines of
same capacity, its integration in the existing plant control systems and the plant
electrical systems etc.
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» The proposed new boiler shall be of the latest and proven technology. It is
designed for a minimum of 30 years of design life time, applying best engineering
practices from the perspective for operation, maintenance and should have world
class performance, to be environmental friendly and to maintain high reliability,
availability in their configuration, equipment lay-out, control systems and so
forth,

» The scope of supply and of the services shall likewise include all elements
necessary in order to ensure that the units and all systems and equipments
supplied can be operated and maintained throughout the entire range of
environmental and operational conditions.

» The scope of supply shall therefore include planning, design, engineering, project
management, procurement of equipment and materials, manufacture,
construction including labour supervision, temporary facilities and services, and
construction equipment, tools and consumables, erection & installation,
international and local transportation.

»  Any temporary works to public highway or facilities require to facilitate transport
of equipment and material to site including, reinstatement fees, and
compensation, etc... for any disturbances and permits for material movements,
testing, quality inspections, initial start-up, tests, inspections for commissioning,
Vendor or Supplier assistance and inspection acceptance, functional testing
(reliability run), personnel training, documentation and any other supply or
service additionally necessary to achieve realization, by way of a “turnkey”-type
contractuai agreement, of the aforementioned new power plants.

93 The Company invited three well known international companies of repute who visited
the plant to determine their interest in offering coal conversion proposals.

9.4 Out of these three patential bidders, OEM MHI Japan didn't submit a complete
proposal in line with the RFP requirements and just shared a budgetary proposal. The
Company pushed MHI to submit detailed proposal but it seem that MHI had little
appetite and were concerned about the uncertainties associated with the whale
process including regulatory framework. As MHI quote was significantly higher than
the other two bidders, the Company didn't pursue MHI further. Other two EPC
bidders i.e. SEC & Harbin china submitted complete proposal for this conversion
project.

9.5 Budgetary quotation of MHI was US$ 375 million per project excluding demolishing &
coal handling system with 41 months project time. Due to their significantly higher
numbers and lack of appetite, MHI was dropped in initial screening. Discussions and
meetings both in China and in Pakistan remained in process with the other two
pidders which included visit of both companies facilities in China.

9.6 A brief technical comparative data of these two bidders is included below;

Description - " units SEC ~ HARBIN (HEI) |
Superneated steam outletflow  yn  [1190 18
Superheated steam outlet pressure Kg/cmz2g 178.5 178.4
(bar(a)) (176) (176}
| Superheated steam outlet temperature °C 541 541
" Feed water temperature Fog | Notindicated | 283.3
Reheat steam outlet flow yh 11979 1978 -

| Reheat steam inlet pressure Kg/cmz2g 38,5 41.3

; (bar(a)) [ (39) (41.5) ;

| Reheat steam outlet pressure " Kg/cm2g ! 36.5 38.3 B
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{(bar(a)) (36,8) (38.6)
Reheat steam outlet temperature °C 541 541
Reheat steam inlet temperature °C 332 337.8
Boiler Efficiency % 88.5 89%

9.7 A brief price comparison summary of the two bidders :

T

Description ' SEC - HARBIN (HEI)
Boilers and direct auxiliaries {(primary & secondary air fans, ID  US$ 141 MM TUS$ 137 MM
Fans, ccal silo, mills, PC distribution circuit, HSD distribution !
. circuit, burners, bottom ash extraction, sampling and chemical
dosing, piping rack): ;
Coal unloading, storage and handling /ash handling and @ US$ 52 MM Us$ 60 MM
storage: :
| Electricity and 1&C: _ L US$29MM i US$ 26 MM
| Flue gas treatment to reach environmental requirements: US$32MM T US$28MM |
Contingency : uss 5 MM USs 5 MM
Total: o _US$3259MM  US$ 256 MM
9.8 SEC and HEI provided a complete proposal in line with the RFP along with a set of
preliminary drawings / documents. Both companies have presented quite similar
technical offers, based on technical specifications. A slight advantage can be given to
HEI offer because of a better net thermal efficiency of boilers i.e. 0.50% and lesser
cost cost as compared to the SEC. In addition, Harbin team was more impressive in
their understanding of technical / commercial matters.
9.9 Based on above comparison, the Company chose HARBIN China to carry on further
discussions. HEI in particular presents advantages technically and economically.
9.10  Hence, the Company negotiated further with Harbin and agreed upon at US$ 248 MM

as final price. Final breakup of broad heads;

Description HARBIN

. Boilers and direct auxiliaries (primary & secondary air fans, ID Uss 135 MM
i Fans, coal silo, mills, PC distribution circuit, HSD distribution
! circuit, burners, bottom ash extraction, sampling and chemical
| dosing, piping rack):

Coal unloading, storage and handling fash handling and Uss 58 MM
_storage; | B o
- Electricity and I&C: US$ 25 MM
_Flue gas treatment to reach environmental requirements: USs$ 25 MM
- Contingency : ) Us$ 5 MM
_Total: US$ 248 MM

10 Coal Complex Basic Benefits and Objectives
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10.1

10.2

10.3

Based on the Feasibility, the total gross capacity of the Coal Complex after the
Conversion will remain same, that is 362 MW (gross, 1SO) but the net capacity will
drop to 329.42 MW (net) because of higher auxiliary consumption.

The conventional method for generating electricity from coat is to burnitina thermal
power plant, which will generate steam for power generation. Depending on the
steam pressure of existing system, a coal based sub critical boiler (the “Coal Boiler”)
will replace the existing RFO fired boiler. The steam quality will be the same as of
exiting steam produced by the RFO fired boiler.

The Company has selected the PC sub critical technology Coal Boiler that can replace
the existing RFO boiler. The Company had considered the option of using Super
Critical technology. However, it was ruled out due to the limitation with existing
Turbine parameters and other auxiliaries which will not be replaced along with the
boiler. Hence, as a most viable option, Company has opted to pursue the proposed
structure.,

The Coal Boiler will be designed, manufactured and erected as per internationally
accepted practices by adhering to the relevant or equivalent American Society of
Mechanical Engineering’s Standards. The Coal Complex’s estimated key performance
data and energy balance is set out below.

Approximate Auxiliary Load per Unit 32.58 MW

Gross Heat Rate 8,724 Btu/ kWh

Net Heat Rate 9,587 BTU/kWh (LHV)

Gross Efficiency 39.1%

Net Efficiency 35.6 % (LHV)

Capacity Factor 85 %

Design coal LHV 25,555.98 BTU/kg

Coal Consumption 930,000 tons pa at 85% capaaty Factor
Auxiliary Load: 9% of gross load after coal conversion

19
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16.4

10.5

?pecification, Make & Model of new Boiler and Existing Turbine Efficiency:
Make Harbin China
Capacity 1,185 t/h
Pressure at super heater outlet 17.5 MPa
Pressure at re heater inlet 4.052 MPa
Pressure at re heater outlet 3.856 MPa
Temperature at super heater outlet 541 oC
Temperature at re heater inlet 337.8 0C
Temperature at re heater outlet 541 oC
Feed Water Temperature 283.3 oC
Flue gas temperature after ESP 131.650C
Boiter Efficiency 89%
Existing Turbine Efficiency: 43.94%

The actual Coal Complex gross, net, auxiliary load and efficiency numbers would be
adjusted in accordance with the final EPC contract to be executed between the
Company and the EPC Contractor. Similarly, the coal CV will be true up as per the
actual coal supply agreement which is expected to be less than 25,555.98 BTU/kg,
(as per coal upfront tariff). Final tariff adjustment & plant efficiency numbers would
be based on actual coal LHV based CV. This would be adjusted at the time of final
coal supply agreement with coal suppliers.

The plant net efficiency approved for 350 MW piant in upfront tariff is 39% with 9%
auxiliary load. However, in this conversion project only boiler will be replaced and
expected that auxiliary load will increase up to 9.0%. Due to this increase in auxiliary
load and replacement of boiler, net plant efficiency will reduce to 35.6 %. Plant’s
average efficiency on RFO is around 37%. However, even with this decrease in
efficiency due to less project investment as compared to new coal plant and
generation of electricity on RFO, unit cost from this conversion project would be even
less than new coal projects.

The power will be supplied to NPCC wia 220 KV existing grid connections.

Operation and maintenance philosophy for the Coal Complex would be to maximize
safety, maintain high efficiency and minimize costs in that order. As stated above,
Company has vast experience to run this facility. The Coal Project operations and
maintenance services will be provided by a dedicated O&M team.

The Project is based on coal which shall be the most economical fuel for thermal
power generation in Pakistan at the most competitive average tariff of 7.1780
Rs/kWh (7.3924 cents/kWh). This includes the capacity payment for existing Complex
for the remaining life of existing PPA. The Coal Project will be the key in overcoming
the current increase in electricity price.
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10.6

10.7

10.8

10.9

The proposed tariff of the Coal Project would be 7.3924 cents/kWh. This will
significantly reduce the average cost of generation of the Power Purchaser and
provide cheap electricity to the consumers.

The Coal Project is conceived as a means to balance the energy mix in Pakistan and
as a solution to reduce the reliance on imported oil and thereby address the
prevailing growing deficit of electricity in Pakistan. This Coal Project would aisoc help
in overcoming the shortage of electricity in the winter months, which is due to fuel
shortage rather than capacity constraints. 41% of the world's electricity is produced
through coal, whereas, in Pakistan coal is not used for power generation. China 15 the
largest coal producer in the world and has recently become a net importer of coal
and 65% of their total generation is based on coal. The percentage of power
produced from coal woridwide as compared to Pakistan is tabulated herein below:

gledric generation World—% *Pakistan - % Variance —- %

fuel

Coal 41 0.0 (41)
Gas 20 26 6
Hydro 16 31 15
Nuclear 15 6 (9)
Oit 6 37 (31)
Other 2 0 (2)

100 100

Source: World Coal Institute & Causes
& Impact of Power Circular Debt by Planning Commission of Pakistan in March 2013

The Coal Project would be one of the largest thermal power plants in Pakistan which
would bring significant investment and provide large scale solution to the current
increasing electricity prices.

The Coal Project will have a Net Dependable Capacity (NDC) of 329.42 MW consisting
of 1 x 329.42 MW (net) coal-burning unit. The Petitioner would use state of the art
efficient and reliable technology for the Conversion which would include the Coal
Boiters ensuring the best possible and environment friendly plant perfarmance
adhering to international standards.

The Coal Project would offer more than 1,500 jobs during the construction phase and
over 50 new jobs during the operation phase. In addition to social contributions on
account of health and education, the Coal Project would provide state-of-the-art
training of operating coal-fired plants to local workforce which will help in developing
indigenous coal projects in Pakistan.

Q]
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10.10 Based on NG's experience of operating financial institutions and developing large

scale projects in different sectors and considering the scale of funding required for
the Coal Project, participation of at least 3-4 bilateral and/or multilateral lending
agencies appears to be a must. The Company has already explored initial interest
with the some Chinese and local banks. In addition to these, we expect to tap
Japanese, Chinese or European bilateral lending institutions as we finalize a
partnering and/or EPC strategy.

11 Construction Schedule

11.1
¢
11.2
11.3
11.4
X
11.5

The Coal Project is expected to be completed in 36 months after the Conversion
Financial Close. However, this construction period will be firmed up upon appraoval of
the Coal Tariff.

A coal boiler is larger than a RFQ boiler for similar output for the standard coal type
being considered. When you add the coal feeding system and ash removal system,
which are both extensions of the boiler, and add environmental compliance
equipment, the space requirement goes up significantly compared to the footprint of
the existing RFO boiler.

Further, if the new boiler is placed at the same location, even if space consideration
did not exist, the Complex would have to be shut down for almost two years, to first
remove the existing boiler and then instali a new one at the same location. This
period will result a lot of additional fixed costs, as well as unavailability of the plant
for an extended period.

In light of the above, it has been decided that, initially the existing boiler will not be
dismantled untii completion of new boiler .A new boiler will be built at another
location nearby. The feed-water lines going into the existing boiler and the steam
lines coming out of the boiler and going into the turbine will be cut off and redirected
to the new boiler area..

With this program, the new bailer can be erected in about 30 months until it is ready,
while existing Complex continues to operate on RFO. The Complex will shut down for
only about 6 months at the end for new steam lines, feed water lines,
instrumentation of the new bailer.

[ g]
| O]
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12 COAL PROJECT FINANCIALS

121

12.2

12.3

Capital Structure

The capital structure of the Coal Project is outlined as follows:

Equity 72.09
|
Debt 216.26 |
. i
Project Cost 288.35 !
P——— e —— T — o
| Debt : Equity Ratio - - 75125

Project Cost
The break-up of the Coal Project cost is summarized as follows:

*x (.7965 Million USD/MW including financing and other costs

EPC Costs

Million Million

: (UusD) (USD)
EPC Costs: L
EPC Cost — Plant* 248 ‘
248 ¢
Other costs: - I
Land & Land development 41 .
Development & Construction Management 10 | ‘
‘ 14
Financing, Taxes and Insurance Costs: |
Customn Duties - .
Financing Charges - o 13.76 | |
Interest During Construction ] 126 i
26.35 |
_Yotal Project Cost** ~ 128835

For the purposes of this Petition, the Company has at this stage relied upon the EPC
costs and the performance parameters as per the EPC In-Principle Agreement.

a) The EPC cost is a lump sum cost and includes the cost of new boiter and coal
handling system together with all the necessary auxiliary machinery,
equipment and systems including the erection and commissioning of the
equipment and construction of buildings. Below is detailed breakup of the

EPC Cost of USD 248 Million,

2
(%)
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12.4

Boilers and direct auxiliaries (primary & secondary air fans, ID US$ 135 MM

Fans, coal silo, mills, PC distribution circuit, HSD distribution circuit,

burners, bottom ash extraction, sampling and chemical dosing,

piping rack):

Coal unioading, storage and handling /ash handling and storage: Us$ 58 MM

Electricity and 1&C. Us$ 25 MM

Flue gas treatment to reach environmental requirements (if Us$ 25 MM

required):

Contingency : Uss 5 MM

Total US$ 248 MM
b) The Company has provided a firm EPC price. However, if any price Is

changed due to any delay in the approval of the Coal Tariff, the Company
shall request the Authority to adjust the Tariff Ruling.

) Flue gas treatment cost is added as an option. Since the Company intends to
use imported coal for the conversion project, a Flue Gas De-sulfurization
(FGD) unit along with its auxiliaries is proposed be included as a part of the
total Project Cost. The Company should be able to meet the Punjab
Environment Protection Agency's NEQs without adding the FGD. However,
foreign multilateral financial institutions may require the project to follow the
prevailing World Bank guidelines in addition to the local NEQs. These
stringent reguirements may require installing FGD system to make emissions
in accordance with the World Bank guidelines and the local NEQs. The
Company has proposed the FGD system as an option in case the foreign
financial institutions require the Project to meet more stringent guidelines.
The Company would remove the cost of FGD from its proposed total Project
Cost in case FGD is not required to meet the relevant environmental
guidelines. We have proposed the cost of FGD as a separate line item in our
proposed Project Cost and the In Principle EPC Contract.

Land and Land Development Costs

The Company has already purchased Additional Site for the Conversion Project. The
land and development cost will include (a) the cost of new purchased land (b) the
cost of backfilling and leveling of the Additional Site, (c) construction of the boundary
waill and watch towers, (d) widening and improvement of the access road of
approximately 3-4 kilometers o enable heavy construction machinery and power
plant movement, and (e) construction of additional housing for new employees.

Land & Land Development Cost

Rs UsD

New Land

50,000,000

514933

backfilling & Leveling of land 14,000,000

144,181

Boundary wall

20,000,000

205973

Road Widening

55,000,000

566,426
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Additional Housing 250,000,000 2,574 665
Total 389,000,000 4,006,179
Million USD 4.0
Development & Construction Management Cost

Rs usb
Feasibility Study, EIA etc. 50,000,000 514,833
Consultants 175,000,000 1,802,266
Financial Advisors 50,000,000 514,933
Office expenses 66,000,000 679,712
Bank Charges for guarantees 20,000,000 205,873
Fee for licenses & permits 10,000,000 102,987
Construction Management cost 600,000,000 6,179,197
971,000,000 10,000,000
Million USD 10.0

12,5

12.6

12.7

Development and Construction Management Costs

The Coal Project will be the first coal conversion project in the Country. Arranging a
non-recourse financing in the current global economic scenario would also be very
challenging. The Coal Project would, therefore, require a team of experts and
consultants to structure and develop the Coal Project, the security package and the
financing package in line with internationally acceptable standards.

The development costs include costs incurred so far and to be incurred till Conversion
Financial Close of the Coal Project. This mainly comprises of (&) the cost of Feasibility
and other studies like site selection, EIA study etc. (b) fees of technical, coal and
legal consultants (local and foreign for both the lenders and the Company), (C)
financial advisors and arrangers, (d) office expenses including traveling and
remunération of the Coal Project development team (e) bank charges for guarantees
and (f) fees for licenses and permits.

The construction management costs would be incurred over a period of 36 months till
the Conversion COD. These primarily include (a) the fees and expenses payabie to
the independent engineer in accordance with the PPA pertaining to the construction
management and supervision costs, (b) lenders’ engineer and other advisors costs,
() all administrative costs induding remuneration and traveling of the construction
management team incurred from the Conversion Financial Close of the Coal Project
until the Conversion COD.

Duties

Custom duties are not included at this stage. This will be adjusted as per actual at
later stage after signing of detailed EPC contract and based on custom duties of
respective machinery.

Financing Fees and Charges

(R}
N
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12.8

This includes the front-end Fee and commitment fee for the requisite debt for the
Coal Project. These fees and charges are assumed at 7 % of the debt amount, which
will be adjusted at Conversion COD as per actual. In case the Petitioner obtains local
funding and/or the financing fees and charges in respect of foreign loans exceed the
assumed number, the ceiling of 5% will be applicable to such financing fees and
charges. Below is the calculation of Financial Charges of USD 13.76 M

Capex Million USD 262 |
Debt Amcunt( 75% of total Capex) a Million USD 196.50
Financing Fee( % of Debt Amount) b 7.00% |
Financial Charges Total a*b Million USD 13.76 |

Interest During Construction

It has been calculated on the basis of payment schedules in terms of the EPC
contract keeping in view the equity and debt injections together with the applicable
interest/mark up rates. Calculation of interest during construction {IDC) is given in
Annexure K attached herewith

13 TARIFF SUMMARY

13.1

"13.2

13.3

13.4

Based on the EPC In-Principle Agreement (attached as Annexure 1) and the Coal
Project cost, the Company has prepared this Tariff Summary.

The tariff has a typical two-part structure with an Energy Charge ("EC") for the
energy actually dispatched and a Capacity Charge (*CC") based on the available
capacity. The Energy Charge is based on the actual kWh off-take, and consists of the
fuel component and the variable O&M component.

The proposed tariff figures appended herein below are the result of a detailed
techno-financial analysis. The levelized tariff is based on a notional 85% plant factor
as per the 2014 upfront coal tariff for new coal plants and a 25-years PPA term on a
Build Own and Operate (BOQ) basis.

These numbers are based on the general assumptions detailed in Section 13 below
and elsewhere in the Petition.

R . Cents/kWh Cents/kWh . Cents/kWh | PKR/KWh |
Average Tariff . (2.0715) (5.3209) (7.3924) | (7.1780) |
" Levelized Tariff | (2.6509) (5.3209) (7.9718) | (7.7406) |

*CCis calculated at 85% plant factor
** This Capacity Charge includes the Capacity Payment of existing Complex (that will
be applicable till completion of 30 years of original PPA i.e. March 2028)




[/\}

Nishat Group

13.5

A Reference Tariff Table along with the comparative table of Existing Tariff and
Proposed Tariff are attached herewith as Annexure J.

Energy Charges

The Energy Charge of the reference tariff is based on the actual net electrical output
measured in KWh and consists of:

a) Fuel Cost Component ("FCC")
b) Variable Operation and Maintenance ("O&M") Component (Local and
Foreign)

A summary of the levelized Energy Charge is provided in the table below followed by
detailed explanation of each item:

Fuel Cost Ash Lime Variable Variable Total
Component  Disposal  Stone o&M O&M | Energy
Charges (Local) - (Foreign) : Charges

iTariff I 4.8416 . 02266 |0.0927  0.0960 " 0.0640
| (cents/kWh) ' |
a) Fuel Cost Component

This component represents the coal consumption at a guaranteed efficiency
level at 100% plant load factor. The main assumptions are as follows:

- Qutput 329.42 MW (net at reference Site conditions)

Calorific Value 25,555.98 Btu/Kg (Net) subject to adjustment at the
: time of finalization of CSA and EPC Contractor
, recommendations B o
| Heat Rate ) 9,587 BTU/kWh (LHV) at 100% plant capacity factor
"Thermal efficiency net | 35.6% (at reference Site conditions) at 100% piant
o - load facter
Coal Price (CP) UsD 129.06 per ton as per approved upfront tariff for

imported coal, subject to adjustment as per formula |
mentioned herein. No import duties/ taxes have been
included in the cost of coal and shall be treated as part '
of the Coal Price if jevied. This doesn't inciude coal
transportation cost at project site. It would be true up
! based on finalization of coat transportation mechanism.
‘ Coal Freight (CF) | Coal transportation cost wiil be added after finalization
of coal transportation agreement (Karachi Port to
Additional Site). This shall include the cost of coal |
transportation and shall be treated as part of the Coal
] | Freight, if levied. ]
Partlal Loading Heat rate curves from the EPC Contractor to be used
for partial load heat rate calculation and payment.
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i Annual Degradation Annual Degradation will be adjusted in Heat Rate based
| on the data provided by the EPC Contractor and OEM

i

The adjustment factor in coal price and coal transportation shall be finalized
after finalizing the CSA.

i The Company is in contact with Pakistan Railways and some other private
companies to establish the arrangement of coal transportation from Karachi
Port to the Additional Site. The contract for transportation of coal within the
Country will be finalized after following the open competitive bidding process.
Once we finalize this arrangement based on economical and reliable basis,
coal price can be adjusted accordingty.

. il Fuel Cost Component indexed to coal price instead of RFQO, with HHV-LHV
adjustment, on a BTU basis, using the NewCastle index and the freight and
handling charges being actual. The commodity pricing needs to be adjustable
to actual BTU content.

The Fuel Cost Component shall be adjusted in accordance with price variation
of fuel consumed using international coal price indices. The coal freight and
the coal premium/discount will be charged as actual but wili be subject to a
transparent tendering process with the coal suppliers and the shipping
companies. The FCC will be subject to foreign exchange adjustment, load
correction and heat rate degradation factor.

b) Variable O&M Cemponent

(. This component primarily includes the cost of lubricant consumption, chemicals,
consumabies, fuel for coal and ash handling including stacking, piling, blending,
minor maintenances, checks and inspections related to load variations. This

. component alsc includes the maintenance cost of conveyors, gantry crane

maintenance, coal unloading system lubrications. The Petitioner estimates 50%
of total variable cost as local. The variable O&M is calculated based on existing

O&M to run the Complex. Since the company is going to replace only the boiler

while remaining major equipment for 362 MW plant like turbine, condenser,

Balance of plant, and hydrogen system will be reused, the company is adopting

the existing O&M cost for the post conversion coal tariff . Therefore, O&M Cost of

the plant will not change from existing level hence the company claiming existing

VOM. Please note that this will not increase the tariff and not put any impact on

overall electricity price. Variable O&M for existing Complex is Rs. 0.03/kWh at the

time of the present PPA. That has now increased to 0.155 after indexation. The

Petitioner requested for the same Variable O&M after the Conversion.

ii.  The Petitioner used ash removal & lime stone charges as per coal upfront tariff.
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13.6

Iik.

Tariff

The Local Variable O&M (LVOM) Cost Component, ash removal and limestone
charges of the Energy Charge shall be quarterly indexed to the Pakistan
Wholesale Price Index ("WPI") (manufacturing), as notified by the Pakistan
Federal Bureau of Statistics.

The Foreign Variable O&M (FVOM) Cost Component of the Energy Charge shall
be quarterly indexed to both:

1) the USD/PKR exchange rate, based on the revised TT & QD
selling rate of USD notified by the National Bank of Pakistan;
and

2) US CPI, published by Internaticnal Financial Statistics

Capacity Charge

The Capacity Charge component of the reference tariff is payable on the basis of the
contract capacity established at the Conversion COD and annually thereafter. This
payment is calculated on a basis of 329.42 MW capacity (net, at reference site
condition) and in order to calculate a levelized unit rate at a notional 85% plant
factor.

The Capacity Charge is composed of (a) Escalable Component, (b) Escalable
Component of Existing Capacity Payment and (c) Non- Escalable Component. A
detailed breakup and explanation of these components is provided below.

a) Escalable Component

This component represents (i) Insurance cost, (i) Fixed O&M cost (Foreign and
Local), and (iii) Return on Equity ("ROE"). The Levelized tariff for the Escalable
Component is tabulated below:

FO&M FO&M
Local Foreign

Insurance ,
| 100% CF ‘ CF

ROE Total @ | Total @ 85%

| | ? |
(cents/kwh) (0.0814) (0.0665) | (0.0665) . (0.6146) : (0.8289) ‘ (0.9752)
1
Calcutation of ROE  units
Annual net generation at 100% : kwh (a) 2.885,719,200 -
Project development costs :
CAPEX ‘ Million USD 262.00
Financial Charges :
Financial fee and charges ‘ Million USD 13.78
1
| Interest during construction ! Million USD 12.60 26.36
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Total Project Cost Million USD 288.36
Exchange Rate per USD Rs. 97 1 i
Financial Plan i
Debt foreign Million USD 75% 216.27
Equity Million USD ¢ 25% 7209
Equity Million Rs. 6,999.82
Return on Equity % 24.5%
Project life Yrs. 25
Rs. ANNUAL (b) 1,722,147,099
. Rs./kwh (bfa) 0.5968
Cents/kwh 0.6146

i Insurance

The insurance component congsists of all-risk insurance/re-insurance for the Coal
Project, as well as business-interruption insurance.

The insurance costs shall remain within the threshold of 1.00% of 70 % of EPC
Price of new installed equipment while the insurance of existing plant is covered
by the existing escalable component.

To adjust the insurance of existing plant, the petitioner used insurance Rs.
0.1152/kwh as approved by NEPRA for 350 MW coal power plants after the
completion of existing PPA (i.e. March 2028).

The Insurance cost component shall be quarterly indexed to both:

1) the USD/PKR exchange rate, based on the revised TT & OD selling
rate of USD notified by the National Bank of Pakistan; and
2) US CPI, published by International Financial Statistics.
i.  Fixed O&M
1) Fixed O&M till the completion of existing PPA.
2) The Fixed O&M component primarily represents the (a) salaries of

additional (new hired employees) and (b) budget for the
maintenance of new boiler and coal handling system including annual
and scheduled outages.

All other fixed O&M components are also covered by the Escalable
companent which belongs to existing PPA. This part i applicable till
the completion of existing PPA i.e. 2028. Post 2028 (after the end of
the existing PPA tencr), the Company has adopted the fixed O8&M as

30
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3)

4)

approved by the NEPRA for 350 MW plant. However, till the expiry of
existing PPA (2028), the Company claimed additional fixed O&M cost
which is only associated with the coal boiler along with the salares
associated with the new employees for additional systems.

It is assumed that 50% of the Fixed Q&M component will be local.

The routine maintenance costs would be incurred on all major
equipment of the Coal Complex and coal area. Major maintenance
will be carried out after every four years. The cost for routine
maintenance of existing plant is not added in this tariff; this would be
taken from capacity payment of existing plant.

Fixed O&M after the completion of existing Contract:

5)

The fixed O&M component after the completion of existing contract
(i.e. March 2028) of whole plant will represent the (a) Routine &
Major Maintenances, (b) fixed costs of all the staff for Operation and
Maintenance, (c) Material Handling costs, (d) Operation &
Maintenance costs relating to the coal handling (e} Start-up and
back-up fuel costs and (f) General administration and office costs.

The Company has used the fixed O&M component as approved by
the Authority in its upfront tariff for 350 MW coal power plants after
the completion of existing PPA (March 2028).

The following indexations shall be applicable to the Fixed O&M cost
component;

1)

The Local Fixed O&M Cost Component shall be quarterly indexed to the
WPI (manufacturing), as notified by the Pakistan Federal 8ureau of
Statistics; and

The Foreign Fixed O&M Cost Component shall be quarterly indexed to
both:

(i) the USD /PKR exchange rate, based on the revised TT & OD
seliing rate of USD notified by the National Bank of Pakistan;
and

(ii}) the US CPI, published by International Financial Statistics.

Return on Equity

1) Return on Equity shall be as per the table provided in (a) above.
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2) The Return on Equity shall be quarterly indexed to the WPI
(manufacturing), as notified by the Pakistan Federal Bureau of Statistics.

b) Existing Capacity Payment

i. The existing Capacity Payment will be applicable till the end of existing PPA
(i.e. March 2028). Escalable Component of existing Capacity Payment will be
taken till the end of existing PPA. Breakup of this component is not available
as the 1994 tariff was based on upfront Bulk Power Tariff .The Escalable
Component of existing Capacity Payment shall be Rs. 1.3129/kWh. The
following table provides the summary of existing Capacity Payment
calcuiation:

Escalable Component of existing Capacity Payment ;
@ Ref & 60% 0.3590 Rs/kWh |
Escalable Component of existing Capacity Payment ‘
@ Ref & 85%

0.2534 © Rs/kWh '

"IEt" ' 51811 |
. Escalable Component of Capacity Payment @ ! )
! Present and 85% 1.3129 ° Rs/kWh |
Calculation of "IEt"

| Present (2014)

US$ 87.10
US CPi 120.00
Reference {1994)
_USS . ~30.03
Us CPI 74 89 :

i, The following indexations shali be applicable to the existing Capacity
Payment, which shall be indexed twice a year to both:

1) the USD /PKR exchange rate, based on the revised TT & OD
selling rate of USD notified by the National Bank of Pakistan; and

2) the US CPI, published by International Financial Statistics.

C) Non-Escalable Component

i The following table provides a summary of the Non-Escalable Component,
which mainly comprises repayment of the principle portion of the debt and
payment of interest thereon:

Loan Interest

@ 100%

Years . -Payment " Payment Total CF @85% CF

MilionUSD  MilionUSD  MilionusD . $8%®  centsikwh
|

(0.9547)

1] (17.18) (10.39) | (27.55)
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2 (18.03 ) (9.52) 2755) 09547 | (1.1232)
.3 (18.93 ) (8.62) (2755) | (0.9547) | (11232
4 (19.89) (7.66) (27.55 ) | (0.9547) (1.1232)
5 (20.89) (6.66) (27.55) | (0.9547) | (1.1232)
6 (21.95) (5.60 ) (27.55) | (0.9547) | (1.1232)
7 (23.05) (4.50) (27.55) | (0.9547) |  (1.1232) |
8 (24.21) (3.34) (27.55) | (0.9547) | (1.1232)
9 (25.44) 2.11) (27.55) | (0.9547) (11232
10 (26.72) (0.83) (27.55) | (0.9547) |  (1.1232)
| (216.26)) (59.23 ) (275.50 ) |

Debt repayment schedule is attached herewith as Annexure L.

ii. The following assumptions have been made in calculating this component:

1)

2)

6)

/)

Amount of Debt: USD (216.26 ) million (75% of total Project cost).

Term of debt: 30 months of grace period (construction) + 10 years
of after the COD.

Interest Rates: & months LIBOR {0.45%) + Margin (4.50%).
Repayment: Quarterly mortgage style principal instaliments

100% foreign debt is assumed in US Doltars. The Company may
borrow from other bilateral, Export Credit Agencies (ECA) and or
Development Financial Institutions (DFI), which could be in other
currencies. In the case of partial local borrowing or inclusion of any
other Foreign Currency (FCY), adjustments shall be made at actual at
the time of the Financia! Close.

The margin on foreign borrowing is assumed at 4.50%. In case the
margin exceeds 4.50% due to adverse macro-economic conditions in
Pakistan and/or liquidity constraints, adjustment shali be made at
actual at the time of the Conversion Financial Close.

The Petitioner has assumed the terms including but not limited to the
tenor of the debt based on international liquidity conditions. Any
change in the actual debt terms would require readjustment of the
debt component of the tariff.

The Coal Project drawdown schedule and related Interest during
Construction (IDC) is based on preliminary assumptions. This will be
adjusted at the Conversion COD on account of actual variation in
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vi.

interest on the basis of actual drawdown for the period during
constructton,

9) No taxes or duties have been assumed on the repayment of the
loans.

The Non-Escalable Component shall be adjusted to:

1) The FCY/PKR exchange rate, based on the revised TT & OD selling
rate of the respective FCY notified by the National Bank of Pakistan;
and

2) The 6month LIBOR (or any other benchmark as applicable) rate at
the end of each quarter.

The foreign components of the Capacity Charge and the Energy Charge shall
each be indexed periodically by using the FX Adjustment Factor according to
the following formula:

FXadjust,, = FXRateg, ; / FXRategres

where:
FXadjusty, | The FX Adjustment Factor appticable for the quarter
FXRateg, 1 'the quarterly TT & OD selling rate of US Dollar as

| notified by the National Bank of Pakistan which prevailed
over the quarter prior to the quarter; and

FXRateses The Reference Exchange Rate (Rs. 97.1 per USD)

The foreign components of the Capacity Charge and Energy Charge shall
each be indexed every quarter by using the Foreign Inflation Adjustment
Factor calculated according to the following formula:

US-CPIadjust,, = US-CPI,,., / US-CPIgy

US-CPladjusty, [ The Foreign Inflation Adjustment Factor applicable for

| the Quarter

US-CPlyq4 the United States Consumer Price Index notified by -
bureau of jabor statistics (all urban consumers) for the

-  prevailing Quarter; and
US-CPlres  the Reference US-CPI (Ref: 120)

The local components of the Capacity Charge and Energy Charge shail each
be indexed every quarter by using the Local Inflation Adjustment Factor
calculated according to the following formula:
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13.7

13.8

a)

WPIadjustq, = wpqu-l / WPIpes

\ WPIadjusty, the Local Inflation Adjustment Factor applicable for the .
Quarter

federal bureau of statistics for the relevant Quarter; and

\ WPL,,. the wholesale price index (manufactures) notified by the .

WPLet “the Reference WP (For July 2014) 216 Index Points _

Pass-Through Items

In addition to the pass-through items stipulated in the standardized PPA and in the
Petition herein, any taxes, duties and levies and or governmental impositions of
whatsoever nature not factored in the tariff calculation shall be treated as part of the
Project cost at the time of Conversion COD.

Adjustments at Conversion COD

At the Conversion COD, the Escalable and the Non-Escalable Components will be
adjusted by the inflation factors and reference exchange rates, as the case may be,
as defined and described herein.

The relevant reference tariff components shall also be adjusted on account of
variation in US$/PKR, and by the then prevailing LIBOR and KIBOR (if applicable).

Debt service and ROE shall be adjusted on account of actual variation in debt and
equity drawdown, actual interest during construction and financing costs/fees, actual
customs duties and taxes. Once adjusted, the Debt service, ROE shall be updated
according to the relevant indexations.

14 GENERAL ASSUMPTIONS

In addition to the assumptions made in the foregoing paragraphs, the foliowing general assumptions
nave been taken into account while calculating the Petitioner’s generation tariff. Changes in any of
these assumptions will result in a change to the proposed tariff:

a)

b)

S

e)

Assumed imported coal cost of $129.06/ton (as approved by NEPRA in upfront tariff).
HHV-LHV factor of 1.05 based on the average level of moisture.
Sales tax of 17% to be additional to the coal price.

Investment Cost of $ 288.35 million for Conversion, plus adders as mentioned above;
to be funded with 25% equity and 75% local debt.

Customs/Import duties as per actual.

tad
L]
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f)
g)

h)

)

k)

a)

Time period for implementation 36 months from financial close.
Net output to be maintained at 328.42 MW after the Conversion

Annual plant availability of 86.1% is assumed. Scheduled outage allowance of 30
days per unit per annum assumed, except in a major overhaul year where the
scheduled outage period shall be 60 days per unit. Annual unscheduled outages of
500 hours per unit assumed. The Coal Project shall provide the electricity as a base
load plant.

The Power Purchaser shall be responsible for procuring, financing, constructing,
operating and maintenance of the interconnection, metering and transmission

facilities at Additional Site.

Fuel consumed during commissioning / testing will be reimbursed by power
purchaser as per actual.

The tariff is calculated on the basis of a notional 85% capacity factor.

A constant ROE is assumed, which results in an IRR of 24.50% over 25 years (&s
approved by NEPRA upfront tariff for new 350 MW power plants of imported coal).

Heat rate curves from the EPC Contractor to be used for partial load heat rate
calculation and payment.

Annual degradation will be adjusted in Heat Rate based on the data provided by the
EPC Contractor and OEM.

Minimum Load would be 40% of base load.

No hedging cost has been assumed for exchange rate fluctuations during
construction.

No political risk insurance has been assumed on debt and/or equity. The premium
prevailing at the time of financial close based on the changes in the international and
Pakistani macro-economic situation including Pakistan’s geopotitical situation would
be charged.

No free startups are assumed.

The information pertaining to the plant net efficiency of 35.6 % (LHV).

The Coal Project EPC cost and Coal Project debts are assumed in US dollar. In case of
any other foreign currency, indexation will be given in the applicable currency.
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u) The tariff is based on minimum take or pay at 85% despatch level. Any liquidated
damages levied by the coal suppliers due to lower despatch will be fully passed
through to the Power Purchaser.

v) Additional coal (over and above the minimum take or pay) will be purchased through
options and/or additional quantity from coal suppliers and/or spot market. Any
additional cost and/or premia paid in this regard wili be passed through to the Power
Purchaser.

w) The Company has not assumed any security deposit that may be required by the coal
suppliers pursuant to the CSA.

. X) No royalty or any payment or fees to the relevant port authorities has been assumed.

¥) All invoicing and payment terms are assumed to be in accordance with the
standardized PPA spedific to the coal power plants.

2) The Company has not assumed any costs that may be incurred for the Worker's
Welfare Fund or Workers Profit Participatory Fund; any such costs shall be pass-
through in terms of the PPA.

aa) Any benefit/concession/incentives given to any other IPP/project shall alsc be given
to the Company.

bb) Any additional costs incurred to cater for any modifications or additions required by
the Power Purchaser will form part of the Project cost at the COD.

cc) The petitioner assumed that power purchaser will pay the existing capacity payment
during the down time for interconnection of new boiler with existing plant till the new
CcoD.

dd) Delayed payment interest shall be adjusted at KIBOR + 2%

15 DETERMINATION SOUGHT

15.1 In light of the foregoing submissions, the learned Authority is kindly
requested to approve tnhe Company’s Coal Tariff together with the pertinent
indexations in accordance with the Coal Project costs and the assumptions related
thereto mentioned abave for a 25-years PPA term post Coal Project COD.

15.2 The Petitioner would be pleased to provide any further information, clarification
or explanation that may be required by the Authority during its evaluation process.
The Petitioner has attached herewith as Annexure M a copy of the pay order of fees.
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/

YN Pew®T Limited
Through

Director Finance/Chief Financial Officer

Dated: 2 7 August 2014




Annexure J :
[ oL Proposed Coal Conversion tarifftable .~ "~

Lalpir Power Limited

=

Upfront Tariff for imported Coal Based power plant Foreign Financing .._n_,_._hnn.ﬂ”mun i

Energy Purchase Price (Rs.fkw) Capacity Purchase Price (PKR/KW/Houn) Cpacity Tatal Total SELCmet Total Total

Var, O & M Fixed O & M charges | Tanff Tariff | Escalable Tariff Tariff

vear | . P4 Ash | Lime variable | vadable Iy epp | msurance | ROE Debt | Interest Jrocpp Gomponent of
Gomponent | Disposal | Stone | Foreign Local |component] component Local Fareign Repayment | charges 85% Rs/kwh | centsiwn | CPPat85% 1 Rsflvh | centsfiwh
Foreign Local i ‘capacity
1 47012 0.2200 00900 0.0933 0.0622 £.1833 0.2822 5.1666 00221 0.0221 00617 0.5968 05774 0.3496 1.6297 1.9174 7.0839 7.2955 1.3129 8.3968 B8.6477
2 47012 0.2200  0.0900 0.0933 0.0622 (0.1833 0.2822 5.1666 0.0221 0.0221 006817 0.5968 (.6065 0.3205 1.6297 19174 7.0839 7.2955 1.3129 8.3969 86477
3 47012 02200 0.0900 (.0933 0.0622 0.1833 0.2822 5.1666 g.0221 g.0221 0.0617 0 5968 0.6371 0.2899 16297 19174 7.0839 7.2855 1.3129 8.3969 86477
4 47012 4.2200  0.0900 00033 0.0622 061833 0.2B22 5.1666 0.0221 0.0221 0.0617 0.5068 0.6692 0.2578 1.6297 19174 7.0839 7.2955 1.3129 8.3969 8.6477
5 47012 02200 0.0900 00933 0.0622 0.1833 0.2822 5.1666 0.0221 0.0221 0.0617 0.5968 Q.7030 0.2240 16297 1.9174 70839 72955 1.3129 8.3969 8.6477
6 47012 0.2200 00900 (.0933 0.0622 0.1833 02822 51666 Q.0221 g.0221 00617 0.5968 0.7384 .1886 16297 19174 7.0839 7.2955 1.3129 8.3969 8.6477
7 47012 0.2200 0.0900 0.0933 0.0622 0.1833 (.2822 5.1666 0.0221 g.0221 0.0617 (0.5968 Q.7757 0.1513 1.6297 19174 7.0839 7.2955 1.3129 8.3969 8.6477
8 4.7012 0.2200 0.0900 00933 0.0622 0.1833 0.2822 -5.1666 0.0221 0.0221 0.0617 0.5968 0.8148 01122 | 7 1.6297 19174 70839 7.2955 1.3129 83969 B.6ATT
9 47012 3.2200  0.0900 0.0933 00622 01833 (.2B22 5.1666 0.0221 08221 0.0617 0.5968 (0.8569 0.0711 16297 19174 7.0839 7.2955 13129 8.3969 86477
10 4.7012 02200 00900 00933 0.0622 Q.1833 0.2822 5.1666 0.0221 0.0221 0.0617 0.5968 0.8090 0.0280 | 16297 19174 7.0839 7.2955 1.3129 8.396% 86477
1 4.7012 0.2200 0.0900 0.0933 0.0622 0.1833 02822} . 51666 0.1535 0.1535 0.1152 0.5968 - - 1.0190 11988 6.3654 6.5555 - 6.3654 6.5555
12 47012 0.2200 0.0900 00933 0.0622 Q.1833 0.2822 .m.‘_mmm 01535 (.1535 0.1152 0.5968 - 10190 1,1988 6.3654 6.5555 - 6.3654 6.5555
13 47012 0.2200 0.0900 0.0933 0.0622 0.1833 (.2822 5.1666 0.1535 (.1535 2.1152 0.5968 - 1.0190! 1.1988 6.3654 6.5555 - 6.3654 6.5555
14 4.7012 0.2200  0.0900 0.0933 g.0622 $.1833 0.2822 5.1666 0.1535 0.1535 0.11562 0.5968 - - 1.0180 1.1988 6.3654 6.5555 - 6.3654 6.5555
15 47012 0.2200 00908 0.0933 0.0622 {.1833 02822 5.1666 0.1535 0.1535 0.1152 0.5968 - - 1.0180 1.1988 6.3654 6.5555 - 6.3654 6.5555
16 4.7012 02200 0.0900 0.0933 0.0622 01833 0.2822 5.1666 0.1535 0.1535 01152 05968 - - 1.0180 1.1988 B.3654 5.5555 - 6.3654 6.5556
17 47012 0.2200 0.090C 0.0933 0.0622 0.1833 0.2822 5.1666 0.1535 0.1535 0.11562 (.5968 - - 1.0190] 1.1988 6.3654 6.5555 - 6.3654 6.5555
18 47012 0.2200 0.0900 (0.0933 0.0622 01833 (0.2822 5.1666 0.1535 0.1535 Q1152 0 5968 - - 10190 1.1988 6.3654 6.5555 - 6.3654 6.5555
19 47012 0.2200 0.0900 0.0933 0.0622 0.1833 0.2B22 5.1666 0.1535 0.1535 01152 0.5968 - - 1.0190 1.1988 6.3654 6.5555 - 6.3654 6.5555
20 47012 0.2200 00900 0.0933 0.0622 0.1833 0.2822 5.1666 0.1535 0.1535 0.1152 0.5968 - - 1.0190, 1.1988 6.3654 6.5555 - 6.3654 6.5555
21 47012 0.2200 0.09C0 {.0933 0.0622 01833 0.2822 5.1666 0.1535 0.1535 01152 05968 - 1.0190 1.1988 6.3654 6.5555 - 6.3654 6.5555
22 47012 02200 0.090C 00933 0.0622 0.1833 (.2822 5.16686 ¢.1535 0.1535 0.1152 0.5968 - - 1.0190 1.1988| 6.3654 6.5555 - 6.3654 6.5555
23 47012 0.22006 0.0900 00933 0.0822 0.1833 Q.2822 5.1666 0.1535 0.1535 01152 0.5968 - - 1.0180 1.1988 6.3654 6.5555 - 6.3654 6.5555
24 47012 0.2200 0.0000 0.0933 0.0622 0.1833 0.2822 5.1666 0.1635 0.1535 0.1152 0.5968 - 1.0180 11988 63654 65555 - 6.3654 6.56555
25 47012 0.2200 00900 0.0933 0.0622 0.1833 0.2822 5.1666 0.1535 $.1535 0.1152 0.5968 - - 1.0480 11988 6.3654 6.5555 - 6.3654 6.5555
Average
1-10 47012 0.2200 0.0900 0.0933 0.0622 01833 0.2822 5.1666 0.0221 0.0221 0.0817 0.5968 Q.7277 0.1993 1.6297 1.9174 7.0839 7.2855 1.3128 £.3969 B.6477
11-25 47012 0.2200 (.0900 .0933 0.0622 0.1833 0.2822 5.1666 0.1535 0.1535 01152 0.5968 0.0000 0.00C0 10190 1.1988 6.3654 6.5555 0.0000 5.3654 85555
1-25 47012 0.2200 (.0900 0.0933 (0.0622 (.1833 (.2822 5.1666 0.1010 0.1010 0.0938 0.5968 0.2911 0.0797 1.2633 1.4862 6.6528 6.8515 0.6252 7.1780 7.3924
1-25 _ 47012 0.2200 $.0900 00933 0.0622 (.1833 0.2822 51666 O,Qm#m_ 0 Omam_ 0.0790 Q‘mmmm_ 04740 0.1535 ._‘bwwa_ 16852 6.8518 7.0564 0 8888 7.7406 7.9718
m Frm<m:Nmn Tariff {including existing Capacity Payment) = _u\.ﬂhom Rs./kWh 7.9718|US Cents/kWh _




Annexure J

Lalpir Power Limited

Existing S Proposed ]
Plant Facta- 80%
Estimated Dependabie capacty 337 MWH
UNITS AT 60 % Plant factor annual 1771272 GWH
DaysfYear 365
Hours /day 24
Energy Purchase price Capacity Purchase Price Total Capacity Purchase Price Energy Purchase price Capacity Purchase Price Total Capacity Purchase Price
RupeesiKwhr RupeesiKwhr Rupees/Kwhr/Month Rupees/Kwhr RupeesiKwhr Rupees/Kwhr/Month
Agreement Non- Nor- Total Agreement Fuel Escalable Non- Non- Total
year Fuel Variable O Total Escalable Escalable Total Rs./KWHr Escalable Escalable Capacity year Componen Variable Total [Componen Escafable Total RsJ/KWHr Escalable | Escalable | Capacity
Component &M Component Component Purchase O&M Componen Component | Componen: Purchase
Component Component Price t t t t Price
1 0653 Qa3 0683 0359 Q935 1294 1.9774 157 242 409 705 566 947 1 47012 04854 5 1666 21397 10906 3230 839689 1.327.69 67671 2,004 40
2 0653 Q03 0683 0359 0900 1259 1.8420 157 242 394 200 551 442 2 47012 04654 5.1666 21397 10906 3230 8.3869 132769 676 71 2.004 .40
3 0653 0.03 0683 0358 0 s00 1259 1.9420 157 247 394 200 551 442 3 47012 0 4654 5 1666 21387 10906 3230 8.3969 132769 576.71 2.004 40
4 0653 003 0683 035 0 900 1259 1.8420 167 242 394 200 551442 4 470312 0.4654 51666 2 1367 10906 3230 8.396% 132769 676 71 2.004 40
5 0653 003 ¢ 683 0359 0900 1259 1.8420 167242 394 200 551442 5 4702 0.4654 51666 21387 10906 2230 8.396% 1.327.68 676 71 2,004 40
5] 0653 003 0683 0359 0900 1259 19420 157 242 394 200 551 442 6 47012 0 4654 5 1666 21397 10906 3230 8.3989 132769 676.71 2.004 40
7 0653 003 0683 Q.359 0815 1174 1.8570 157.242 356 970 514 212 7 47012 04654 51666 2 13¢7 10908 3230 8.3969 132769 676 71 2.004 40
B 0653 003 0683 0359 0815 1174 1.8570 187 242 356 970 514 212 8 47012 0 a654 51668 21397 10906 3.230 8.3969 1.32769 676 71 2.004 40
9 0653 003 0683 0 359 0767 1126 1.8090 157 242 335946 493 188 9 47012 0 4654 51668 21387 10506 3230 8.2069 1.32769 876 71 2.004 40
10 0653 003 0683 0358 0622 0.981 16640 157 242 272 426 429 678 10 47012 04654 5.1666 2 1397 10806 3230 B.2989 1.327 68 676 71 2004.40
11 0.653 003 0683 0359 0624 0.983 1.6660 157 242 273312 430 554 " 47012 0.4654 £ 1666 11588 1.199 6.3654 743 85 B 743 85
12 0653 003 0683 0.35% 0624 0,983 1.6660 157 242 273312 430554 12 47012 0.4654 5 1666 11988 - 1189 6.3654 74385 - 743 85
13 0853 003 oes3 0358 0624 0983 1.6660 157 242 273312 430 854 13 47012 0 4654 51666 11988 - 1199 53654 743.85 74385
14 0653 o0z 0683 0359 0624 0983 1.6660 157 242 273312 430 554 14 47012 0 4654 5 1666 11588 1199 6.3654 743 85 743 85
15 Q653 003 0683 0359 0624 0983 1.6680 157 242 273312 430 554 15 47012 Q4654 5 1666 11988 1199 6.3654 74385 743.85
16 0653 003 0683 Q.359 01378 0737 1.4200 197 242 165 564 322 806 16 47012 0.4654 51666 11988 1.199 6.3654 74385 74385
17 0653 003 0683 0.359 0040 0389 1.0820 157 242 17 520 174 762 17 47012 04854 5 1666 11988 - 1199 6.3654 743 85 743 85
18 0653 003 0683 0359 Q040 0392 1.0820 157 242 17 520 174 762 18 47012 0 4654 5 1666 11988 - 1199 6.3654 74385 74385
19 0653 003 683 0359 0 oaQ 0399 1.0820 157 242 17 520 174 762 19 47012 Q 4654 51666 11988 - 1198 6.3654 74385 74385
20 0653 003 0683 0359 Q040 0399 1.0820 167 242 17 520 174 762 20 47012 0 4654 51666 11988 1199 63654 74385 - 743 85
21 0853 g 03 0683 0 359 0 009 0 368 1.0510 157 242 3942 167 184 21 47012 04654 5 1666 11988 1199 6.3654 743.85 743 85
22 0653 Qa3 0683 0 359 0009 0368 1.0510 157 242 3942 161 184 22 47012 Q0 4654 9 1666 11988 1199 6.2654 74385 743 85
23 0653 Qa3 C 683 0358 0009 Q368 1.0510 157 242 3942 161 184 23 47012 0 4654 5 16686 11988 1199 63854 743 85 743 BS
24 0653 003 0683 0359 Q009 0.368 1.0510 157 242 3942 161 184 24 47012 0 4654 5 1666 11988 1.199 63654 74385 743 85
25 0653 003 0683 0359 Q009 0368 1.0510 157 242 3942 161 184 25 47012 0 4654 5 1666 11988 - 1199 6.3654 743.85 743 85
26 0653 003 0683 0 359 000 0368 1.0510 157 242 3942 161184 - - - - - - -
27 0653 0as 0683 0359 0005 0368 1.0510 157 242 3942 161 184 - - - -
28 0853 003 0683 0359 0003 0.368 1.0510 157 247 3942 161 184 - - - - - -
29 0853 oRex] 0683 0359 0009 0.368 1.0510 167 242 3.942 161 184 - - - -
30 0653 0093 0683 | 0.359 0 009 0.368 1.0510 157 242 3942 161 184 - - - -




Annexure K

Lalpir Power Limited

| Interest during Construction {IDC) Calculation
Debt Amount Million USD 196.50
LIBCR 0.45%
Spread 4.50%
Total Interest Rate 4.95%
Construction Debt
“Period Principal | IDC | Fin. Fee

Year TstYear | 2ndYear| 3rd Year
Opening Balance 0 80 57 165.20
1st Quarter 10% 10% 10.00%
Pincipal Amount addition 19.65 19.65 19.65 58.95
Financing Fee( % of Total Loan) 7.00% 13.76 - - 13.76
Interest 0.12 1.12 2.17 M
Closing Balance 19.77 101.34 187.01
Opening Balance 19.77 101.34 187.01
2nd Quarter 10% 10% 10.00%
Pincipal Amount addition 19.65 19.65 19.65 58.95
Interest 0.37 1.38 2.44 418
Closing Balance 39.79 122.36 209.10
Opening Balance 39.79 122.36
3rd Quarter 10% 10%
Pincipal Amount addition 19.65 19.65 39.30
Interest 0.61 1.64 225
Closing Balance 60.05 143.65
Opening Batance 60.05 143.65
4th Quarter 10% 10%
Pincipal Amount addition 19.65 1965 39.30
Interest 0.86 1.90 2.76
Closing Balance 80.57 165.20
Total Debt including IDC 1965 1260 1376




Annexure L

Lalpir Power Limited

Upfront Tariff - Debt analysis/Repayment profile (imported coal)

Gross Capacity
Net Capacty
Libor

Spread over & above Kibor

Total interest rate

362 MWH
:329.42
G.45% Equity
4.50% Debt
4.85%

USD/PKR Parity

Debt in Pak rs.

97.1

25% 6,999.76 PKR Miillion
75% 216.26 Million USD
20,999.27 PKR Million

Debt Repayment Service Amount

Annual Qutput 2885.7192 000° MWH
Period Principal mwmmm_ﬂ””_:” Interest Balance | Debt Service W_memﬁw_:” Interest mm_w,mm_”:m
Million USD $ Million Rs./KW/H

1 216.26 4.21 268 212.05 6.89

2 212.05 4.26 262 207.79 6.89

3 207.79 432 2.57 203.47 6.89

4 203.47 4.37 252 199 10 689 05774  0.3496 09270
1st Year | 17.16 | 10.39 | [ 27 55

1 199.10 442 246 194.68 689

2 194,68 4.48 241 190.20 689

3 190 20 4.53 235 185.67 6 89

4 185 67 459 2.30 181.08 689 06065  0.3205 0.9270
2nd Year [ 18.03 | 9.52 | [ 27.55

1 181 08 485 2.24 176 43 6.89

2 176 43 470 2.18 171.73 6.89

3 17173 478 213 166.97 689

4 166.97 4.82 2.07 162.15 6.89 06371 0.2899 0.9270
3rd Year | 18.93 | B.62 | 27 55

1 162.15 488 2.01 157 26 B89

2 157.26 4.4 1.95 152.32 6 89

3 152.32 5.00 1.89 147.32 6.89

4 147.32 5.06 1.82 142.26 689 06692 02578 0.9270
4th Year [ 19.89 | 766 | [ 2755

1 14226 513 176 137.13 689

2 137 13 519 170 131.94 6.89

3 131.94 525 163 12668 6 89

4 126 68 5.32 1.57 121.36 6 89 07030 02240 09270
5th Year [ 20.89 | 6.66 | | 27 55

1 12136 5.39 1.50 11598 6.89

2 115.98 545 1.44 110.53 689

3 110 53 562 1.37 105 01 6.89

4 105.01 559 1.30 99.42 6.89 07384 1886 0.9270
6th Year [ 21.95 ] 5.60 ] [ 27.55

1 99 42 566 123 93.76 689

2 9376 573 1.18 88.04 6.89

3 88.04 580 109 82.24 689

4 8224 587 102 76 37 689 07757 01513 0.9270
7th Year [ 2305] 450 ] 27.55

1 7637 594 095 7043 689

2 70.43 602 0.87 54 41 6 89

3 64 41 608 0.80 58 32 6.89

4 58 32 617 0.72 5215 689 08148 01122 0.9270
8th Year [ 24211 3.34 | [ 27 55

1 5215 6.24 065 4591 6.89

2 4591 6.32 057 39 59 6.89

3 39 59 640 0.49 3319 6.89

4 3319 6.48 0.41 2672 6.89 08559 00711 0.9270
9th Year [ 25.44 | 211 27 55

1 26.72 6.56 033 2016 689

2 2016 6.64 025 1352 6.89

3 13 52 672 017 580 6.89

4 6.80 6.80 0.08 (0.00) 6.89 08990 00280 0.9270
10th Year [ 2672 | 022 [ 2755

Annual Instaliments
Debt Tenor

Total Instaliments

i %

quarterly rate
(1+1)"40
((1+)"40) -1

(A (1+)MN(((T+1)04) - 1)

qtrly 4
years 10

qtrly 40

216.26

4.95%
0.012375
1.635522334
0.635622334
0.031847172

Debt Service Amount

5.89




LIST OF ANNEXURES

Affidavit: as per requirement of Rule 3(8} of Tariff Rules.

Board Resolution regarding Authorization to sign and file.

Detailed breakup of EPC cost of the project of USD 248 million.
Specifications make and model of the new boiler.

Justification for selecting, subcritical technology against the super critical.

Salvage value of the existing boiler and Auxiliaries intended to be replaced by an
accredited agency.

New bailer efficiency and the efficiency of the existing steam turbine.
Details of existing land hoiding.
Details of new land and land development cost of USD 4 million.

Detailed breakup of the estimated development and construction management cost of
USD 10 million.

Caleulation of financing charges of USD 13.76 million.
Calculation of return on equity component of tariff.
Details of existing updated capacity purchase price.

Justification of applying the existing variable O&M cost of RFQ complex to converted
coal complex.

Calculation of the fixed Q&M of the coal power complex,

Detailed Comparisan of existing updated and proposed tariff showing the
increase/decrease in energy and capacity charges and net saving per unit of electricity
generated.

Estimated saving over the life of the project and payback period.

Copies of EPC proposals from EPC contractors.

Technical evaluation of Bids



AFFIDAVIT

I, Khalid Qadeer Qureshi, Director of LalPir Power Limited, 1-B, Aziz Avenue, -
Canal Bank, Guilbere V, Lahore, holding CNIC No. 35202-8191856-7, do hercby
solemnly affirm and declare that the contents of the accompanying Tariff Petition
(including all supporting documents) with regard 10 any statement of facts or
opinion are true to the best of my knowledge and information therein is true to the

ST

eponent

best of my belief.

Verification

Verified on oath this 18" day of August 2014 that the contenis of the above
affidavit are true and correct to the best of my knowledge and belief and nothing
has been concealed therefrom.







LALPIR POWER LIMITED

NN

NISHAT

CERTIFIED COPY OF THE RESOLUTIONS PASSED BY THE BOARD OF DIRECTORS
OF LALPIR POWER LIMITED IN THEIR MEETING HELD ON July 23, 2014, AT
2:30 P.M., AT 1-B, AZIZ AVENUE CANAL BANK, GULBERG V, LAHORE.

RESOLVED that the Tarrif Petition be filed with National Electronic Power Authority (NEPRA) for
Approval to convert the existing Power Plant of the Company into Coal Firing subject to regulatory
approval.

RESOLVED that any of Mian Hassan Mansha, having CNIC No. 35202-1479111-5 and/or Mr. Shahid
Zulfigar Khan, having CNIC No. 35202-2262470-9, and/or Khalid Qadeer Qureshi, having CNIC No.
35202-8191856-7 (hereinatter referred as “the authorized persons)of Lalpir Power Limited
(hereinafter referred as “the Company”) be and are hereby empowered/authorized
Singly to institute and file Petition for tariff determination with National Electric Power
Regulatory Authority (“NEPRA™) in respect of Coal Conversion of existing 362 M W
Power Plant of the Company and are also authorized to:- .

Institute, file, sign and verify petition(s), applications, replies and all other Legal documents and to
swear affidavits and to make statements:

engage and instruet counsel and or to delegate all or any of his powers hereby granted. in
favour of counsel and to authorize counsel to exercise such powers and o make
statements as  deemed appropriate before NEPRA and/or any authority;

Take all or any action/deeds/things necessary for the aforesaid on behalf of the company;

The same shall be construed to have been filed or given on the behalf of the Company.

FIRTHER RESOLVED that Mr. Faisal Islum of Faisal & Partners, Advocates & Legal Advisors,
Sarwar Road, Lahore be and is herby appointed as Consultant to prepare, submit and follow up Tariff
Petition and all other doeument/Papers etc as are necessary and required by NEPRA or any other
Authority in connection with Coal Conversion Tariff Petition.

ALSO RESOLVED that a certified true copy of these Resolutions duly signed by the Chief Exccutive
or any of the Directors or Company Secretary be issued 1o whom it may concern and they may also affix
the common seal of the Company, if so required and shall remain enforced until notice in writing to the
eontrary duly signed is issued.

Certified True Copy issued on 23" day of July 2014.

"-,
A

\
KHALID MAHMOOD CHO!NAN

COMPANY SECRETARY ™"~




ANNEXURE ‘3”

BREAK UP OF EPC COST

Description HARBIN

Boiiers and direct auxiliaries (primary & secondary air fans, 1D US$ 135 MM
Fans, coat silo, mills, PC distribution Circuit, HSD distribution
circuit, burners, bottom ash extraction, sampling and chemical
dosing, piping rack):

Coal unlbading, storage and handling /ash handling and US$ 58 MM
Storage:

Electricity and I&C: Uss$ 25 MM
Flue gas treatment to reach environmental requirements: US$ 25 MM
Contingency : Uss 5 MM
Total: Uss 248 MM

Further details at Section 11.3 of the main Petition:



ANNEXURE ~4~

Boiler Technical Specifications by HARBIN China:

Description units HARBIN (HEI)
Superheated steam outlet flow t/h 1185
Superheated steam outlet pressure Kg/cmig 178.4
Superheated steam outlet temperature °C 541
Feed water temperature °C 2833
Reheat steam outlet flow t/h 978
Reheat steam inlet pressure Kg/cmig 413
Reheat steam outlet pressure Kg/cm?2g 38.3
Reheat steam outlet temperature °C 541
Reheat steam inlet temperature °C 337.8
Boiler Efficiency %o 89%

® Further details at section 9.3,



ANNEXURE'S’

JUSTIFICATION OF SUB CRITICAL TECHNOLOGY

Existing RFO based boiler is hooked up with a Steam Turbine having following major
parameters;

Steam Turbine inlet Temp.: 541 °C
Steam Turbine inlet Pressure: 169 kg/cm?2

The above technology parameters can only be complimented with the sub critical coal boiler
rather than a super criticai boiler. This is worth mentioning that under our proposed
arrangement, only boiler and its associated ancillaries will be replaced for conversion to coal
fiing project, whereas, steam turbine & generator would not be replaced. Super critical
technology can only be used if complete revamping of the existing plant including
turbine/generator and its auxiliaries is done which is not an economical solution. This would
practically be constructing a new plant at the existing site. Hence, to keep the project viable as
compared to new coal projects, only oil fired bailer will be replaced with coal fired sub critical
boiler,

Further details at Section 8.3 of the Main Petition:
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valUATION CONSULTANTS
B'J'\'S Arproven WALUCRS IN ALL THE 3-PaneLs
540 UMIT GATEGGRY FON ALL oVER Parision)

5

CONS S

Aichitects, Engineers, Surveyers 4 Vileaiion Cansultanis

I N TRO D U C 11 I O N HKuccadam, Search Reports § Title Varific stions Servicas

M/s Unit-3 Consultants, is an organization commilted to provide Professional Consultancy
Services since 1980, in the following ficlds:

l. Surveys (on site or social} and providing, Project Valuation

{tor all types of properties / asscts, including Land, Building, Machinery plants,
[nfrastructure, Stocks and Assets ete.) :

Preparation of Feasibility Reports. -

Planning, Designing and Engineering (Civil, Elactrical Mechanical, Public Health and
Environment etc) works, al types of projects relating to Housing, Commercial,
[ndustrial, Institutional.

Interior Design, Renovation, Remodeling and Decoration.

Preparation of Working, Construction Drawings and Detail etc.

Preparation of Specifications, BOQ's Cost Estimates Tender Documents ete.

Construction Management of Projects or on " TURNKEY" Basis

aed now entering into

8. Muccadum, Search Reports and Title Verification Services, also.

Ll oS

N v oA

Our teamn of professionals consists of qualified and experienced Architects, Enginecrs (Civil
Electrical, Mechanical, public Health and Environmental ¢tc) and Interior Designers, with a wide
range of expcrience in their respective fields. The firm has got at Its disposal all the supporting
staff, office, computer scction and other necessary infrastructure and facilities to execute the
above-mentioned types of projects. We have got with us trained and experienced staff and
associates i.c. Architects, Engineers, Surveyors / Inspectors.

We know that the surveying / cvaluation of projects is a highly sensitive and specialized job and
requires professional and systematic approach to organize and manage the assignment, which we
definitely claim to adopt, while doing our Projects. Our 20 years history with Banks witnesses
our claim,

For TURNKEY Projects Renovation, Remodeling and Interior of offices, bank buildings, we
have available with us designers, skilled workers and interior specialists. The team is fully aware
of the latest materials and their best usc to save cost, time, ensuring quality and smooth
completion of the work.

We have already been working for many organizations on their Housing Projects, ie.
VALANCIA® | © IZMIR", "LDA" “LCCHS" and "LMC", “ Cantt. Board" etc. we have planed,
designed, constructed, renovated, remodeled offices / bank buildings on Turn Key Basis also.

SPEGIALIZED IN SURVEY & PROJECT EVALUATION, TURN-KEY PRUOJECTS DEVELDPMENT.
Principal Office; 65/172-CMA Colony, S1.3 Lahore Cantt. Ph: 6573062, 6660344 TeliFax: 6669349 E-mail:panjnad_pk@hotmail.com




=9 Architects, Engineers, Survey & Valuation Consultants EIHE’E“ 6%
~ MUCCADAM, SEARCH REPORTS & TITLE VERIFICATION SERVICES R

N PBA’s Approved valuers in All The 3-Pancls (No Limit Category All Over Pakistan) CONSULTANTS

SURVEYS & VALUATION SERVICES

Approved Evaluators by “Palistan Banks Association (P3A)” for all the banks through
out Pakistan on its pancl — I, I & 111 (all types of projects i.e. Land, Building, Machinery,
Asscts, etc)

Approved Evaluators by “Leasing Association of Pakistan (LAP)” for all the leasing
companies through out Pakistan (all types of projects i.e. Land, Building, Machinery,
Assets, etc.)

Approved Valuers by Carporate & Industrial Re-structuring Co-operatinn (CIRC)

(Valuating its referred properties in all areas of Palistan,)

We have so far prepared thousands of regular valuation reports referred by almost all the
banks of values ranging from Rs. 0.5 Miliion to Rs. 300 Million plus, including land,
building, Plant, machinery, fitting / fixture, stores and stocks.

The big projects include, Ittefag Textiles, Cresent knitwear, Textiliion (Pvt) Lid. Maroof .
Dyng, Sulman Chemicals, UBC Convertec Pvt. (printing) Ltd, Haral Textiles Mills, Cold
Starages, Rice and Oil factories etc. confirming that, we are a fully competent and well
experienced o evaluate any type of property / project and at any level and scale.

We have successfully completed well in time EVALUATION PROJECT of 13000 of
houses, awarded by House Building Finance Corporation of Pakistan in the districts of
Punjab, NWFP & AJK: -

- . Lahore

rel

i, Sheikhupura
i, Jehlum
iv, Rawalpindi
v. Atrtgk
Vi Murrec
5:& vii, Rawalakot
\\a:@ viii. Abbotabad
F@* ix. Manschra

Bahawalpur .

Such a huge number of housing properties were difficult to trace out even but our staff
got it done within scheduled time which was, of course, remarkable achievement of the
company.

e

b i ..
o E:M
-

MUCCADUM, SEARCH REPORTS & TITLE VERIFICATION

SERVICES:
&% We have established an independent cell under the supervision of qualified and
Y experience ex-banker to provide high quality Muccadum, Search Report and Title
& Verification Serviees to our valued clients / banks, Knowing the seriousness of the above
L said job- lawyers, accountants, supervisors & mueccadums, etc. have also been engaged /
H employed to provide the best possible services.

iSpeciatized in.
S Ry igze? . Principal Office:
m;-‘_ > Project Evalication, 650172-CMA Coteny, St-3 Lahore Cantt.
"8 Prajects, Devefnpneon Ph:6673062, 6660344 Tel/Fax:6669849 E-mail; panjnad_pk@yahoo.com




. Architects, Engineers, Survey & Valuation Consultants EJ’NEFEVM ég
' " MUCCADAM, SEARCH REPORTS & TITLE VERIFICATION SERVICES e

ey
E‘;{T% PBaA’s Approved valuers in Al The 3-Fanels (No Limi Category All Over Pakistan) CONSU LTANTS

m OUR VALUATION METHODOLOGY:

> All the information about the property surveyed including its lacation / approaches, land,
= bulding, machinery, infra structure etc. along with property documents and Photo graphs
. (from different angles and in case of machinery from inside working or Static Positions),
1% invoices, receipts and local cost / rates etc, are scad by these trained persons to our Head
N office in Lahore. All the above documents, information, rates etc, are checked by our

i Head Office persons and any discrepancy Pin pointed is rectified,
M 7 The final valuation report is prepared afier confirmation of rates of land, building and
P especially that of machinery (through our data already Collected and confirmation its
N ’__,/. prices from the local market or people dealing in the Sale / Purchase, repairs and

maintenance of this type of machinery. This way all our valuation reports are prepared
after 2 comprehensive verification of all the above information about the property.

We have introduced a Centralized System of Preparation of these Reports only to
ensure 2 standardized and systematic document preparation and to avotd Possible local
interference in our branch offices. This way, we try 1o ensure the quality of our reports
and avoid much discrepancy. Howvever if there are still some human error or discrepancy

and even after submitting our reports, we remaiq in constant touch with the bank ta
rectify it arty time.

STOCK VERIFICATION:

We have éngagcd the experience persons fom the focality to get their skilled opinion on
the stock being pledged, hypothecated or evaluated, This practice is adopted by beyond
Qurrespoasibility to provide additional information to our Clients / Banks,

[}
£
=3

Pecialized in.

AL e . .
& Praject Evaluation
LI T Y S -
f-hey Prajocy, Devetupnenty,

Principal Office:
. 65M172-CMA Colony, St-3 Lahore Cantt.
Ph:6673062, 6660344 Tel/Fax:6669849 E-mail: panjnad_pk@yaheo.cam
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AFFIDAVIT
BETriIBPARAVIT

It is cerified and confirmed that we have never been involved in any litigation with any Govt.

organization, nor we have bean black listad by any private erganizations.

For M/s UNIT - 3 Consultants

M. Afzal Malik .
(Principal Execy tive)
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VALUATION COMBULTANTS

PBA's ArrraveD YALUERS IS ALL TE 1-PaNeLs
{Na vwri CATEGORY FOR ALLOVER Pamisian}

)
ey
-y

LAHORE CITY / HEAD OFFICE

Address: 63 /172, Sureet - 3, C.MLA
i 042 — 6673062, 6660344,
NMabile: 4500 - d202108. 0300 - 49
Fax; 002 - 142 — 6669846

Employees Name & Desiyna
M. Atzal Mahil
(C.EO) o
M. Ishag Waheed Butt

Wasil Al
{Civii Encincer)
Hameed ATgFI: T
(Seaior Arclitect)
M uhammad_KLT;t;{-_ T
(Mech. Engincer)
A l‘dii_!ilg-%—mﬁd__( Senior ﬁ;:e_To_rl__

Abdut Hamced (Senior Surveyor)

Saqib Majeed {Senior Survevor)

Samer {shaq Bun

tion ‘ Qualification

Culony. Lalore Cantt.

16187, 0333 - 4267725,

A e

Architects, Engineers, Survyors & Valuatian Cansultznls
Muccadam, Searck Reports & Title Yerificalions Sorvicss

i

LTANTS

Experience

National Diploma in Arc,
(NCA) S-yeuss Afiey Fre

]
|
)

25-yeass expertence s :
Member PCATP &AL

Graduate & Post Graduate
Diploma in Business Admin.

30-Years  in Banking |
services

B. Sc. (Civil Enga.),
M.Sc {Environmental Engg)
(ULT Lanore)

B. Architecture {(UET)

B.Sc. Mech. Eng.
B, Archilccture (UET)

i A-years

T
|
|

H0-years

- ;
l-vears i

Asstt. Engincer
D.AE {Civil)

23-years

Asstt. Engineer
DAE (Civi])

Graduate in Commerce,

2-years II
35— Years in Managcnmnlﬂj
|

Khalid Nawa» Ghumman
(Legal Advisor)
‘—"L————._._____.

: SPECIALIZED I SURVEY g FROJECT EVALUATION,

{(Manager Muccadum Scrvices) Dipiom.a _ in Business | of Muccadum ! Valuation
= - Administration (PU) Services —
Tallat Shahzay {Accountanty | B. Com. > - Years as Man;tgc;‘
oY Accounts, o
Anccla N_gic_cmv\_dmn_, Mangge_r) M.A (Economics), DCS 2 ~Year .
Ch. Umar  (Assistant Officer) | Graduate & DCS 3~ Years -
Mulammad Al __— _(Eur\fyor) D. A. E (Elcctronics) 15~ Years .
Muhammad Sohail _(Surveyor) | D. A E {Electronics) 2 - Years
Muhamm_ag! Aslam {Scnior ITO) 1. C 5. I~YearsiniT |
Rana Zubair o M.S.C (Mathematics) 5 - Years
Waqus Mahio od o F.A & (Civii Draftsman) 2-Years
Nasir Mahinood (Civil Draftsiman) [ -Years

M.AL.L.B.

S-years as an Advocale

TURN-REY PROJECTS BEVELOPMENT,

' Principal Office: B5/1172-CMA Cotany, St-3 Lahore Cantt. ph: 6673062, 6660344 TellFax; 6669849 E-mail;panjnad_pk@hotmail.com
Qu" i, |E
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€ vALUATION CONSULTANTS

SE gBA's APPROVED VALUERS IN ALL aTHE 3P ARELS v
vy

i {No LMIT CATEGORY FOR ALLOVER Par.sTan) g bR B
&3 CONSULTANTS

} Architects, Enginesrs, Sureeynrs § Valuation Cansuibials
e:""--.._{} Wuccadar, Search Reparts & Titts Verificaticns Services
= AREA OFFICES | CONTACT PERSONS

: HEAD OFFICE LAHORE: 63/172, Street - 3, CMA Colony, Lahore Cantt.
€D Ph: 042 - 6673062, 6660344, Fax: 6669849,

Mob: 0321 - 8403930, 0300 - 42021 08,

AREA OFFICES:

MULTAN: MIRZA ABID MUGHAL
Thaheem Commercial Market, St - 3,
Kutchehry Chowk, Multan.
Ph: 061-6772059,
Mobile: 0300 - 611071 3,

SAHIWAL, OKARA: MUZAFFAR IQBAL
New Pakistani Commission Shop
Shop No.104, Gallah Mandi, Okara,
Mobile. 0322 - 5651270,

GUJRANWALA: ATIF SIDDIQUE CH.
Office No. 7, Lepari Hotel, G.T Road,
Gujranwala.
Ph: 055-4225385, Fax: 055-4215532
Mobil: 0300 - 4917534,
Email: atif trust@gmail.com

ABBOTTARAD: RANA ZUBAIR
Second Floor, Zia Plaza,
Flat No. 201, Opposite Chinar CNG,
Main Mansehra Road, Abbottabad.
Ph: 0992-385252, Mobil: 0346 3534061,

RAWALPINDI / ISLAMABAD: TAYYARB AMJAD
First Floor Al-Bilal Plaza,
Chandani Chowk, Rawalpindi.
Ph: 051-4851035, Mobil: 0333 - 51 11302,

SPECIALIZED IV SURVEY & PROJECT EVALUATIRN, TURR-KEY PROJECTS QEVELGPMENT.

Principal Office: 65/172-CMA Colony, 5t-3 Lahore Cantt, Ph: 6673062, 6660344 TelFax: 6669849 E-mail:panjnad_pk@hotmail.com




PBA'S APPROVED VALUERS e aLd afue 5-P angLs

@%@mwmmm CONBULTAN TS

{No LT CATECORY FOR ALLOVER Pakistan)

; ' BDNSUL’TANTS

6 Pl Architects, Engineets, Surreyars & Vagation Cangytaats
Ny : Muccadzm, Search Reparis & Tittz Yerificsfions Services

e-'r"r‘&? SIALKOT: MUHAMMAD ASHFAQ
' 61 /1 Tariq Road Sialkot Cantt.
& r Mobil: 0300 - 6122355,

KARACHI: RANA TARIQ MUKHTAR
132 - Muslim Colony Adj ‘F.T.C’

| Shahrah -e - Faisal, Karachi.
Mobile: 0300 - 3349772, 0333 - 3022233
s!
o

Ph: 021 - 4395457, Fax: 021 - 4395457,

RAHIM YAR KHAN: IFTIKHAR MUGHAL
; 16 - Model Town, Rahim Yar Khan. ®
Mobile: 0300 - 8677553

i PESHAWAR: M. DILDAR ~ UL - HUSSAN
Q‘Q§ AbdullahPlaza, Opp Peshawar Model College
i} For Girls, Dalazaq Road, Peshawar.

Ph: 091-2584057, Mobile: 0300 — 5858345

I FAISALABAD: NAVEED AHMAD
b New Hamza Center, First Floor, College Road,
& % Madina Town, Faisalabad

Ph: 041-8002778, Mobile: 0321-96669772

AZAD JAMMU KASHMIR : RAJA AMIR ASLAM KHAN
Graphics & Stationers, Girls Coallege Road, .
Muzaffarabad Azad Kashmir.
Mobile: 0300-5075018

SPECIALITED 1Y SuRVEY & PROJECT EVALbATI 07, TURN-KEY PROJECTS DEVELGPMENT,
Principal Offica: B5/172-CMA Colony,

. . SO/ T ey | e skl | L bis fol g i
o il v o e ’-@P.‘."’" Rl : taw ™

-

St:3 Lahore Cantt, Ph: 6673062, 6660344 TeliFax: 6669849 E-mail: panjnad_pk@heotmail com

¥;
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Unit — 3 Consultants
Organization Structure

Principal Executive

Senior Manager Q-i_t‘b Manager Accounts /

Recovery

Arca Managers

f HO Area Lahore r@

Karachi Rahim Yar Khan

Bahawalpur Multan

Okara Faisalabad

Gujranwala Sialkot

Rawalpindi | Peshawar

Abottabad Muzafarabad
(AJK)



PAKISTAN BANKS' ASSOCIATION

Reference : PBA-PV-0076-BC

Date : April 8, 2010

Mr.Muhammad Afzal Malik

~ Unit-3 Consultants
%.{.‘ 65/172-C M A Colony, Street # 3, Cantt,
Lahore .

Dear Sir

B,
& = Enlistment on PBA's List of Approved Valuers - 20 10

€l T

|

V" Pakistan Banks' Association hereby confirms your enlistment for the year 2010 0:."‘:1:
e f

i

i

ollowing panels of its List of Approved Valuers:

PanelOne - (For Valuation of Land and Buildings)
Pancl Two - (For Valuation of Plant and Machinery)
Panel Three - (For Valuation of Current Assets and Commodities)

§ We recommend your Valuations to be accepted by Banks and Financial Institutions
4 against credit facilities of Rs.1200 million or less.

3

4

# You shall abide by PBA’s Code of Conduct and Regulations concerning Professional
th% Valuers at all times.
k

%

“and subject to the terms and conditions of the 2009 update of the Guidelines for

Enlistment & Monitoring of Professional Valuers,

;
Thank you.
% @
i Yours truly
i

@t:.?EThis enlistmient is valid till December 3L, 2010, and is granted in accordance with,
J

¥

™ f

-

Z

-
&‘?Masood H. Raza

i} Secretary
b

D-126, Block 4, Clifton, Karachi 75600
¥
]

|: Telephones : 021 -582-2986-7, Fax: 021-582-3418, Email :pba@pakbankers.com
Bl
S '

&l
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s Dawoo CE Esiam N
UANL 71
(Formerly Furst Dawoacg Islanu: ank Lid 1

Mo Muhaminad Alza) Mab
63/172-C M A Cotans.
Stect £ 3, Cang,

i.ahare,

Dear Sir,

We are pleased 19 il you it your compamy hus been approyed by owr managenent
and it has been enlisted in the parel Iist o Dawood Islanic Bank Limited and s
cusiomers,

Enclose please find herev.ith the draft copy of Service Level Agreement {(SLA) enabline
p I8 o =]
You to provide tha related services for Dawood Islamic Bank.

You are requested 1o kindiv send us the duly fil

l2d in and signed copy (2 copies) of this
SLA an Rs. 100/ I22al pa;. » cach

Your early responsa in this conniection wifl be

branches, for takins

appreciated. For enabling us 1o advise our
§ your services accordingly.

M vtu need any farther assistanee please donet hiesnate o vomaet the understaned

Thanics and best recards '

~

Me“’ 4

Abdul Wahab Agar

Officer Assistant Manager,
Centralized Operations Centralized Operations
2637174 ex1 2503

2637174 ext 2310

£ T D T OGP T DI PP TP E OO T OREW

Teads Centre 14 Chundegar Road, herache - Parasin

T AT
,f
l
|
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~ The Bank of Khybe:l;;

BoK/HO/CAD/2009/ / ;f/ | February 9, 2009

Muhammad Afzal 1alik

Frincipal Executive

Unit-3 Consultants

65/172-C M A Colony, Streat # 3. Cantl,
Lzhors

Dear Sy,

ENLISTMEHT DF YOUR FIRM ON BOK'S PANEL OF EVALUATORS

We are pleased to inform that your firm has been short listed on our bank’s panel of approved evaluators.
You may apprcach any of our branchas for providing valuation services.

For complete list and location of our Bank's tranches please visit our web site: www BOK. Com.pK

Regards,

.

NI N

ABDUS SABOOR KHAN

ZAHOQOR AHMAD KHAN
Incharge Monitoring Departmane

VP/Head CAD

HE,AD OFFICE: 24 - The Malt, Peshawar Canzt, 25000, N.W.F.P. Islamic Republic of Pakistan.
UAN: 392-91-111 95 95 95 website- www.bok.com.pk




> Arif Habib a4 H Bank

5 .
Rel AllBY/CO/11/10 February 15,2010

% I'i"'!or 1shag Wahooed Butt
Unit -3 Consullants
gS /172 - CMA Coloary,
[ :'\'{imjr.jri_ahorp_ Caney

SHBIECT: ENLISTMENT ON APPROVED PANEL OF VALUERS

IOETRTIS

POIE v brer Hel UT-ARHD-17 dateed 17 Qetober, 2009, wee are plegeed 10 nrvise ok thal e hays

R IPASS

SHIEICU i Tin on the approved panel of valuers af our bank

Regacds,
1 -

.M i
T’d‘fji" I'tf“;".: - AQG-\-._._./
Jbeel Elahi

I’-aiu{' *aracha
Vice Prosidoent !

Traiod OHicer
Cretht Divisien

Sredit Division

111-124-725 Fax: 021-324357 3¢

stan, Tel: 021-32437892, 32436519, 12472809 UAN:

2. 23, Mif Habib Cenbre, M. T. Khian Road, Karachi - paky
E-mail: fnro@armlabfbnank.cnm Website: wway, arifhabibbank.com

S




() NATIONAL BANK OF PAKISTAN .

Credit Maragcinent Group -
Credit Management & Co-ord. Wing :

HO/CMG/CMC W07/
Sepiember 1 i, 2007

All Regional Credit Management Chiefs

Dear Sirs.

ENLISTMENT OF PROFESSIONAL VALUERS -
M/S. UNIT-3 CONSULTANTS

We may advise that Mfs. Unit-3 Consultunis has been appraved by the PDRA as

Professional Valuers and was circulated for information. vide our circular fetter

No.HOICMG/P&PW/(VALUERS)!O&’] 8§32 dat=d 13.11.2006.

Yours faithfuily,

Sd-
(Muhammad Riaz Kholhar)
Executive Vice President

C.c. to:

' M/s. Unit-3 Consultants, 65/172-CMA Colony, Street-3, Cantr. Lahore for information.
Ecﬁa‘:a/fixemtive Vice President

~ 3 - . o

(MSA)
tExp Fin 57y

Head Office: 1. Chundrigar Road, Karachi. Ph. (021) 9212714 — Fax (0219212378
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Julv 16, 2008

s Unit-3 Consaliants

ATTN My, Rana Sajjud
Othice No.2, 1 Floor, i
63-C. 13 Commercial Street +
Phase-1I Extenston. DHA,

Karachi

SUB: Folistment on Approved Panel of Inspection Agencies

You are already on approved panel of Valuators of Faysal Bank Ltd.

We are pleased to inform you that you now have been also includad in the panel of
Inspection Agzncies of Faysal Bank Limied on pan-Pakistan basis. Enclosed please find
the asset inspection agreement between your firm and FBL in this regard. Pleasce arrange
to return the same 1o us duly signed and company stamped for our record purposes,

We niay cnntact you as and when your services are required for inspection matters on
casc-to-ease basis and on professional fee 10 be mutually agreed.

<

Thanks & regards,

M. Arit’ A. Karim Igbal Ahmed Zuberi
Head- Credit Adninistration Country Operations Hzad

FAYSAL BANK LIMITED (INCORPORATED itd PAKISTAN]
Repistercd Office : Faysal House, ST-02, Shahra-e-Faysal, Kuracii-Pakistun,
= Wead Office $: Aain Brasch : Faysal Huuse, $T-03, Shafra-.-

Faysul, Karachi.
HAN D 01124747, Tel : 2795700




‘ g ' I led bz ln K © Balh sland, Karachi - 75650
UAMN 111310110 e-mail; abr.cok @ 2hi com.ph
*
iy .

? .By Courier

Risk Management Group
Credit Administration Division

Muharmmad Afzal Maik AR I CADR2GOT /45
Principal Executive May 9, 2007
Unit-3 Consultant

65M172-C MA Colony

) Street# 3
é’ ] Cantt.
. Lahore. ”f‘f’*

&b Dear Sir, V_»’
@-h %

Re: Enlistment on ABL's Approved Pangl Of Stock inspecting Firms

S We are pleased to inform you that your company has been enlisted on ABL's approved panel of
? Stock Inspecting Firms,

Pizase note that professional charges for providing stack inspection services have to ba pre-
agreed betweer you and the concerned Manage:, Regional Credit Administration Department
(RCAD} in wiiting before taking any assignment. .

You may now start providing Stock Inspecting Services tg the Bank on terms and cenddions to
be advised by our Regional Credit Administration Departments (RCADs)

Incase of any query, please fecl free to contact the uncersigned at 111-110-110 Ex1.2231/2233
or021-5370182.

3-8 PPl

Yeurs truly,
&5 /
i Vi
: /
Ahmad Rasheeod K)m thya Zafar
Assistant Vice President

it Adrministration Officer

Allied Bank Limiled (Formerly Aled Bank of Pakistan Lawiat). Regstared Ga.co & Fashmm 't

zcron Road, Lahure-5:860 Paxisian, Websi: wae aol com ph




February 7, 2008

Mis. Unit-3 Consultant
65/172-CtaA Colany
Si-3 Lahore Canti.

et

Subiect: Enlistment as Surveyor.

This refers to your letter Ref.No: UT-KASB-74 dated April 19, 2007,

We are pleased to inform you that we have induded your Compény's-haﬁ‘.e" n
the approved panel of aur Bank's Surveyors.

We hape that the assessment to be made by you will be without conceiving any
influence, inconformity of the prices prevailing in the market, due care will be
exercised in protecting interest of the Bank and charges for the valuation /
assessment will be competitive / reasonable.

Yours truly,

Qusrd-

Ashraf Kamdar
Head of CAD-H.O.

Tl Head Office: Business & Finance Centre, )1, ChundrigarRoad, Karachi, 74000, Pakistan,
€ (PABX) 92-21-2446005-10, 2446772-7 UAN: 11 1-555-668,Fax: 92-21-2446528 wwwkasb.com

RS R e R T RS 4 I B U0 tx ; et e
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BANK ALFALAH LIMITED =& 3 ,334&_-,_“_'.@3}“,1_!1___@7_.

CMUAIANA 7108 Credit Moniturioge Unir
Decewnhizr 04, 200§
L

Vs Unie 3 Conseliants . ", & ff“ f3
63/173-CMA Colony s o \i ,.{:{ L
St-3 Lalwore Cantn ~ s e ) P
Lithare, a'—"‘-‘ - rrfr (3»": 3 pa
Telephone(s) - 042-66G0344, 042. L

. 6673062 T

/"
qx s 0426660849
(___i>,Q9~( ”R“f-‘}

RE!\"E\.\.'AL OF ENLISTMENT ON BANK'S APPROVED PANEL OF
MALUATORS / SGRVEVORS

Thisrefurs @ exchiange of caorrespandence with you nn the above Sulject We are pleased to mtornm thae the
Bank manasemant has acceded 1o your request of renewal of enlistnient on our Bank 's paiich Yeou will be
required o, mvariably, proviss wllawing infermation i ¥our valuation repart with resard to e surveyed
S5/ proparty.

Lo The valuation would clearly describe the nature of propecty/asses such as residental or

commercial / industeial.

Tlie basis of evaluarion i.e, COSL, present market valye and forced salz value ete,

Elaborute or corument on the building struciers and quality of construction of the propertiss .

suiveyzd.

4. Highlizht 2y negative featurs relanig o propeity surveyed. which may prove detrimental 1o
ihe wnterast of the Bank either in tha shost or long tzrm. This would inclede not oniy siructural
25pscts butatse mantzrs concerning ownership, planaing approvals, alternate leze, restrictions,
proximity to hazardous factors etc.

2. Thz valuation report should also coniain comment vn any fenancy or feaschold effzer on the
vaiue of assessert property and its sale abiiny ete,

Lt ol

Your enlistment s subjeci to following conditigns:

&) You will always work in the interest ol the Bank and render true professional services as and
when required. Your fee would always be most competitive and reasonable enoush to be
secepiable  the Bank / Cliens.

b} 1 the Bank is dis-satisli=d with your performante, conduct, technical effictency, the Bank

will be at liberty to suspend or retnove your fiem from the approved fist witiou assigning any
reason thereof,

¢} Assignment of cvaluation tasks will be at Bank’s diseretivn
a) This endistment wil} be effeetive upon your acceptance of the terms and condition on the copy

of this letter, wi:ch you will return 1o us duly, signed dated and stamped. /7
e} Further renewa! of your eniistment is subjeel o satislactory Va!uzuiu%yi/'vicus provided
to our branches and on periedicat performance evaluation earricd opTlly the bank.

Regards,

R

ABLVIL RAUF DANKA MAHMOOD A ﬁmr
wenior Manuger Geliral Manugdr

Accepted: ! Date

Credit Monitaring Udit: BA Buitding, 1.1, Chundrigas Road, Karachi, Fakistan.
FBX: (¥2-21) 2414030-10 Lincs Dircc: 2428330 Tix: 21202 FALAH-PE.
Fax: 2423403. PO Box 677). E-aii: ardanka@bankal fatalt.cum




LAP/191/38
25 January 2008

Mr. Afzal Malik
Principal Executive,
Unit-3 Consultants,
LAHORE CANTT.

Panel of Professional Valuers

Dear Sir,

We acknowledge receipt the renewal fee for the financial year 2008 {receipt enclosed)
and hereby confirm the enlistment of your company on the registered and approved
Panel of Professional Valuers of Leasing Association of Pakistan.

Latest list of our member companies is enclosed for your information and further
action at your end. :

This enlistment is valid till December 31, 2008.

Thanking you.

Yours faithfully,
For Leasing Association of Pakistan,

.

e

LR

(RAZIA IMAM)
PA to Secretary Generai

“:‘:\‘f:SSIVE CENTRE, 30-A, BLOTK G PECTS, SHA HAA-H-FARS AL, RARALHT L0y, PARIETAN
SIS FAX 021-4580775 1AL lapai svpernet.pi W

EHSITE wrvew pakistanteanag urg
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Head Otlice 1-Egerton Raad, Lahare, p

"
R

Tive Bank f Punjab

(ESTARLISHED UNDER THE OANKQF PUNIAR ACT, 1939)
CREBTT, TRAINING & SPECIAL PROJECTS DIVISTON

HO/CTSP2004 511 / 23 //S-?Z JANUARY 28, 2004,

4

v Unit-3 Consuliants,
63/172, Street #3,

CMA Colony,

Lahere Cantr.

Dear Sir,

ENLISTMENT OF MUCA DDAMS ON BANK'S APPROVED PANFEL

Thisis with refiurence to youriequest letter for enlistment of Mucaddam. .

We are pleased o mionm, that vour pame has bean tincluded in the list of Bank’s approved

Mucaddan wit) unmediate effec,

Please contact the respective brauch(es)ﬂ{egional Office(s) to complete formalities and confirm
compliance of the instructions,

Welook forwad to mutually benelicial relationship.

With regards,

!

| TARIQIAYRD BUTT

| N \
Vice President

. " -_—
akistan 0 Bax N, 2334, Postal Cude N, SO, PaRX: HE26042 40 9303 2 Foe- SRS YNIILE, W3 T
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Mo ML Atzal Malik Tl i 3 T
Clhieel Ereeutive

Unit-3 Consulumnis

63/172-CMA Colony

S-3, Lahors Canu

: ] _(
Hr..\ . p Drear Siy,

RE: ENLISTMENT &G “NMUCCAD AN

This refers to your letter No.UT/PBL/V-5847 dared Octuber 29,2004 regarding above.

il
o

We are pleased to inform youthat the name of your firm has been enhstod on our Bank s
approved Panel of Muccadums. Through @ copy of this letier, we are informing our
Brenches of your enlistrment, You will be contacted by the branches. in case service is
required by them,

Please note thut all charges wic on account of (e NIEISTSERIN

KK

Yours farthfully,

/\\J\C\)\\/\/\

Vice President

v

cc:fo: The Chief Managers, Prime Convmecial Bank Lid. ali Branches.

MR 12004

Prime Commercial Banl: Lid.
Head Qffice:

77-Y, Phase M, Cominercial Ares,

LCCH.S, Lahore-Cannt,

Tel: {042) 572.8282 Fax: {032) 572.8181
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advising you that your fEquest o be enlisced on our approwad panal

VOPS, ias been appioved. Qur Branches, on all Palistan Basis, arc being advised

sty o provide evaluztion services to us only upon our COMmMissioning
e Dvilieadon, Qo pan=t 3,2 and 3. It is to further clarify that you <hiall b entirled
B TRCUE2 vour professicnal fee, as fiegatiated on a case-to-case basis. We shali expect
s ik el of profescional competence and integrity from YOur Company.

Ly

7 j

B T I T R T T

ey

shshing an enduring and mutually beneficial refationship wiith

- ‘;ﬂ -lj

A
L,

&)

N TR T
o Sy,
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i
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N _ \4\.'-‘\..'_6-
Prgread LoSher weae

DEI Ve Prasiclant

o

risk Manage song Grys

23

L,

g

ion Bank Limited

ew Jubilee Insurance House, I.1. Chundr;

gar Road, Karachi (Pakistan). UAN
Telex: 21081 UNB PK

T{021) 111 001 002 Fax: 2400842 - 2415371
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October 16, 2003

Mr. M. Akram
Unit-3 Consaltants
€5/172-CM4a Colony,
Si-3 Lahors Cantr

{

+

§

Cear Sir

Ve are pleasad o inform yOu that your company has been enlisted & Muccadam on oyr
benk’s approved panel.

'S

v

We expect that all gssignments given to Your ecmpany, in this capacity, will ba handiz-
independently and with professional competenea,

z_i

For Muccadamage sgrezmant to be duly averor. SR
ere requested to gt in tuch Vit Gur Ms Robing Ry,
Lahora office. Itis i further clerify that yau shall Bz ang
feeonaca s2-to-case Dzsis. '

L

&

We look forward o establishing an enduring znd titually beneficial relgtionshio wish
YO

d

Yours sincerely,

Naveed 1. Sherwani
Senior Vice President
Risk Management Group

;".w'\.
Nien Bany Limited
MNew JUblFee | .
i e s 'TSdence H e -~ i -y . .. .
y . el 2108, UMz Pig Susg, ], L,Ilundu-ai;-l." NS, Karacig VKIS ang . Ui R R, Tz dage 1y



e drd HABIB BANK LTD

Tel B92-20-2412245/ Fav k 92-31.2412253
ENGE & MALNT DEVISION
3-F18 Plaze, Head Office,
Kerewhr

FRIENL/20027188
Oectober 23, 20014
MS UNIT = 3 CNSULTANTS
t72-CAU Colony, ST-3,
Lehare Cunt.

Dear Sir,
ENLISTMENTASSURVEYORS & PROPERTY EVALUATORS

Please vefor 1o application of enlisiment of vour firm with our Bank, we are pleased ia inforar vou 1l pfier
serutiny of Bic-Deata. your firm has been enlisted Jar the works and catogorizs as wider:

t) Natwre of work SURVEYORS & PROPERTY EVALUATORS
24 Category e

g L A For 0 r s
) Ladrfpid U.f LA A U e LWV LDE WL

based onn Engineer's Estimate ——————
The enfistment of your firm iy subject ta the foliowing conditions:-

/) That you will 1ake active part in campeting tenders {nvited from time 1o time. Faiure to do so mav result in
remaval of vour firm front approved peral of contractors:

2) If the bank s dissatisfied with the quatity of your work, canduct or technical efficicncy, Engz &
Maintenance Division shaill be at liberty ta suspend or remove your name from approoed panel aof

corfractors,
Dafe =xfemcled for noxfyear
This enlistinent witl old good up 10 31 Decemmber, 2002 in case yauw desire to get your nume renewed after gy
of this period, vou may apply in writing far renewal at the appropriaie time. failing which your namf:.h’
automatically be struck off from the appraved list. The bank reserves the right 1o witlihold or cancel renewat ar de-
list yau withowt assign ing any reason theregf.

Receipt of this letror may kindiy be acknowledged,
Thanks,

Yaurs foithfully,

M. FAZLUKREHMAN
VP& DY, CINEF ENGINEER
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1%, ASKARI COMMERCIAL BANK LTD. Head Office, The Mal
Q]'J‘;;_/ The Security Bank - A Mame to Trust RAWALPINDI - 4600
B

SOD/17.2/61 12001

SYSTEMS & OPERATIONS DIVISION May 9, 2001

NIro Afzal Malik
Architect

UNIT-3 Consultants
172-CMA Colony, St.3,
Lahore Cann,

Dear Sir,

APPROVED VALUERS - PAKISTAN BANKS ASSOCIATION

Please refer to your lener No.UT-ACB-01 dated 5.5.2001 requesting for enlistment of
your company on our bank’s panel of professional Valuers.

Please note that we have already circulated the lists of Professional Valuers approved by
PBA, wherein you are enlisted. You may, therefore, contact our branches for providing
your valuable services. As regards your charges, please note that the branches will
negotiate the charges on case to case basis.

Thanking you,

Yours truly,

%

MIHTAMMAD SAGHIR

(Nl Vice President

Full Address; AT Plaza, The Mall, P.O. Box 1084, Rawalpindi - 46000, Pakistan,
Tel: PABX: {051} 5518117-20, UAN: 111-000-78?, Fax: 5563704, SWIFT: ASCMPKKA, Tlx: 54847 ASKRI PK,




The Bank Of Punjab

(ESTABLISHED UNDER THE BANK OF PUNJAB ACT. 1983)
CPERATIGHNS DIVIZTION
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PLACEMENT DN THE PANEL OF APPROVED VALUES
DESIGHN/RENDVATIOGH /REMODELTING SERVICES
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(MUHaMMAD IJ82 AZIZ)
AE3ISTANT VICE FRESIDENT

b
'}
L]
S

Head Dffice : 7 - Egerton Road, Lahore, Pakistan. PO. Box 2254 - Postal Code No.. 54000
PBX 6372304 to 6372312 Grams : “Ravibank™ Fax : 6370464. 6310591, 6369549. R 107AR
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ALLIED BARMNK
O~ PAKISTAN LT,

ESTD. 1942

i/

CORANTI2001 /4

e

M Unit - 5 Conshructian,

Architects, Engineers & Intarior Designer,
172~ CMA Colony,

Lahaore Cantf,

AL BAr Afza Malik
Dear Sir,
_e ENLISTMENT OF *UNIT ~ 3 00 STRUCTION
IN ABL APPROVED LiST OF FAHEL
This refers (o your ietter No. UT-ABL-G1 dared 20122630 op the subject cited
above  In ihig Coniext, please be informad fhat M6 Lrevidls request as such has beean
received in this office, s indicative froms fhe “Reminder in your aforeciied istier,

Your request howevar i3 naw being directed to the concermed office of the Regional
e i 5
\Ierieiar pa

iager, Lahore for Ascessary aciion in the matter.

Yours faithiully,
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g. & Sty., Divn.,
‘sentral Office, Karachi

The Regional General Manager, ABL, Regonat Office, Lahere

with the request to epprase the request on mernit and further necessary
actian.

-

"Registered/Haad Office, 8-Kcrshmir/Eger‘.cr: Ruud, Lohare, Pokistan, PABXNa. ¢3640073-
Centegl Othice, N 1.C Building, {12¢h to 174h Flaor), Abbosi Shaheed Road, QF Shoreq Faisal, Kargehi, Pokiston
Tel: PABX Ng. 5670371.79. Telex: 21746 ABLCO PK. Fax: 5680134,5483517
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COVERNMENT OF PAKISTAR
REVENUE DIVISION
CENTRAL BOARD GF REVENUE

NATIONAL TAX NUMBER CERTIFICATE

{lssued under section 20 of the Finunce Act, 1999)

13193708
MUHARMMAD aF7al MALIK

g Address: UNIT 3 CONSULTANTS

63-172 CMA COLONY STREET MO.3,
LAHORE.

FHDNE NO. 6660344

Starys/Nature: BUSINESS INOIVIDUALS

E NIC/Firm Reg,/CompGn}' Ine. Number,  /New NIC: 35201-9 360820-1

This certificate shall be prominently displayed at a conspicuons place of

the premise ot whick busi e85 or work for garn is carrizd on. Jr s also

required 10 be indicated on the Signboard viherever f1 i afftxed.

08/02/2605

Chairouain
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ANNEXURE ‘7”7

NEW BOILER AND TURBINE EFFICIENCY

Specification, Make & Model of new Boiler and Existing Turbine Efficiency:
Make Harhin China
Capacity 1,185 t/h

Pressure at super heater outlet 17.5 MPa .
Pressure at re heater inlet 4.052 MPa

Pressure at re heater outlet 3.856 MPa
Temperature at super heater outlet 541 oC
Temperature at re heater inlet 3378 oC
Temperature at re heater outlet 541 oC

Feed Water Temperature 283.3 oC

Flue gas temperature after ESP 131.65 oC

Boiler Efficiency 89%

Existing Turbine Efficiency: 43.94%




ANNEXURE’ 8"

Land Record as per Intigals
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ANNEXURE’ 9"

NEW LAND PURCHASE and DEVELOPMENT COST

Land & Land Development Cost -
Rs uso
New Land 50,000,000 514,933
backfilling & Leveling of land 14,000,000 144,181
Boundary wali 20,000,000 205,873
Road Widening 55,000,000 566,426
Additional Housing 250,000,000 2,574,665
Total 389,000,000 4,006,179
Million USD 4.0 .
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ANNEXURE'10"

DEVELOPMENT AND CONSTRUCTION COST.

Development & Construction Management Cost

Rs Uspb
Feasibility Study, EIA etc, 50,000,000 514,933
Consultants 175,000,000 1,802 268
Financial Advisors 50,000,000 514,933
Office expenses 66,000,000 679,712
Bank Charges for guarantees 20,000,000 205,973
Fee for licenses & permits 10,000,000 102 887
Construction Management cost 600,000,000 6,179,197
871,000,000 19,000,000
Million USD 10.0

Note: The above estimated numbers are based upon our market research for

similar costs and preliminary discussion with the consultants/banks




Annexure" 11"

Calculation of Financial charges of 13.76 Million US$

Capex Million USD 262
Debt Amount ( 75% of total Capex) a  Milion USD - 186.50
Financing Fee ( % of Debt Amount) b 7.00%

[Financial Charges Total a*b  Million USD 13.76 |




Calculation of ROE of Tariff

Lalpir Power Limited

Annexure "12"

unit

Annuat net generation at 100%  |kwh 2,885,719,200
Project development costs
CAPEX Milion USD 262 00
Financial Charges
Financial fee and charges Milion USD | 13.76
Interest during construction Million USD 12.60 26.36
Totai Project Cost Million USD 288.36
Exchange Rate per USD Rs. 97.1
Financial Plan
Debt foreign Million USD 75% 216.27
Equity Million USD 25% 72.08
Equity Million Rs. 6,989.82
Return on Equity Yo 24 5%
Project life yrs 25

Rs. ANNUAL 1,722,147,099

ROE Rs./kwh 0.5968
Cents/kwh 0.6146




ANNEXURE 13"

DETAILS OF EXISTING UPDATED CPP

The existing capacity payment will be applicable till the end of existing PPA {i.e. 2028). Escalable
component of existing capacity payment is claimed until the end of the existing PPA. Breakup of this
component is not available as the 1994 tariff was based on upfront Bulk Power Tariff. However, further
details are available in Section 12.6 of the tariff Petition.

In addition, company has claimed FOM only for boiler and its associated costs.




ANNEXURE "14"

JUSTIFICATION FOR USING EXISTING VARIABLE O&M

The company is using the existing O&M cost of RFO for coal. Because company is going to replace only
boiler for coal project however remaining major equipment’s which is for 365 MW capacity plant like
turbine, condenser, Balance of plant, and hydrogen system will remain as it is. Due to this reason, cost of
existing plant will not change from existing level so company claiming existing VOM as it is. Please note
that this will not increase the tariff and not put any increasing impact on overali electricity price.




ANNEXURE *15”

FIXED O&M FOR CONVERTED COMPLEX

Post 2028 (after the end of the existing PPA tenor}, the Company has adopted the fixed O&M as
approved by the NEPRA for 350 MW plant. However, till the expiry of existing PPA (2028), the Company
claimed additional fixed O&M cost which is only associated with the coal boiler along with the salaries
assoclated with the new employees for additional systems. Detail is available in section 12.6 of Tariff
Petition.
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Comparison of existing and new tariff and net savings per unit of electricity generated. Annexure "16"
Lalpir Power Limited
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Estimated savings over the life of the project and payback period Annexure 1

LALPIR POWER LIMITED - COAL BOILER .
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Estimated savings over the life of the project and payback period Annexure "17"
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Comparison of our propused i anif iauie with NEPRKA'S UPTIONT Larill lauie U1 vou ivivy

MIONHCAUIY 1O

FPagelf2

NEPRA UPFRONT TARIFF TABLE for 350 MW PLANT WITH FOREIGN FINANCING AND IMPORTED COAL

' Comparison

Upfront Tariff for Imported Coal Based power plant

Foreign Financing

Energy Furchase Price (Rs.Aw) Capacity Purchase Price (PKRMKWHour) Cpacity Tolal Tenal
Var O&M Fixed O A M Debl chargea Tanfi Tariff
e
Ash Lirm4 Cost of interest

Year {Fuel Component Disposal | Stone Forign Local Total EPP Local Foreign Wi Insurance | ROE _umu””_._.:m charges Total CPP 5% Rskwh | ca
1 42613 0.22 Q.09 0.0684 ¢.0456 47152 0.1535 0.1535 02276 01152 1.1842 1.1450 05957 lgiag 43280 9.0432 92134
2 42913 G.22 0.09 0.0684 0.0456 47153 04535 09535 B8.2276 01152 1.1242 1.2070 05378 A.6789 4232814 B.0424 93135
E] 42913 0.22 0.09 00584 ¢.0456 AT1513 0.1535 0.1535 0.2276G 01152 1.1242 1.2578 05769 16798 43280 9.0433 931234
4 42813 G232 0.09 0.06B4 Q.u456 47152 B.1535 01535 0.2276 ¢.1132 .1843 13118 8.5120 16789 43261 9.04 34 9.1125
5 42911 ¢.22 0.09 0.0664 00456 47153 0.1535 0.9535 02276 0.9152 11841 1.2989 (.4458 16788 43280 9.04232 9.3134
6 42913 022 009 0.0684 00456 47153 B1535 (1335 0.2276 B.1152 1.1843 1.4694 0.3753 AG708 43280 9.0433 93134
! 43913 Q.22 0.09 00684 0.0455 47153 (1535 01535 02776 0.1152 1.16421 1.5435 0.3812 16785 43280 A0433 93134
8 42913 022 . 0089 Q0684 00456 471531 01535 01535 02276 01452 1.1842 16214 0231 Jg¥aB 43280 9.0472 93134
g 4.2913 Q.22 0.0% 0.0584 0.0456 471531 0535 01535 B.2276G 01152 1,1843 1,703 01416 26788 43280 9.0433 931134
10 42913 0.22 0.09 0.0684 0.0456 471523 0.1535 0.1535 0.2278 011352 1.1843 1.7830 0.0557 erae 43288 90422 9.3134
13 42913 0.22 0.09 0Q684 0.0456 47153 01535 0.1535 02276 01132 1.1043 1.8341 FAL ] 6.873% 70782
12 42911 0.22 0.08 00684 0.0456 471523 0.1535 0.1535 02278 0.1152 1.18423 1.8341 21578 5.873t 70783
13 42913 0.32 0.09 G.0664 0.0456 47151 0.1535 0.1535 02276 0.1152 1.1843 1.8341 23578 287 7.0783
14 42913 022 .09 G654 Q0456 47153 0.1535 0.1535 0.2276 01152 1.1543 1.8341 21578 658731 10783
15 4.2913 0.22 009 0.0684 0.0456 47153 04535 01535 02296 0.1152 1.1842 1.0341 21576 68731 7.0783
15 4.2913 ¢.22 009 0.06B4 0.04586 47152 01535 01535 8.2278 04162 1.1843 1.8341 2.1578 6871 78782
17 42912 Q.22 0.08 0.0584 0.0456 471523 0.1535 0.1535 B8.2276 01152 1.1843 1.6341 21570 687313 7.0783
8 4.2913 022 .09 00584 0.0456 47153 018535 0.1535 8.2275 01152 1.1842 1.0341 21578 - 68731 7.0783
19 424911 0.22 ¢.09 0.0584 .0456 47153 0.1535 ¢.1535 02278 011582 1.1843 18341 2.157Q 68731 7.0783
20 4.2913 0.22 0.09 0.0684 0.0456 47153 01535 03535 02276 0.1152 1.1842 1.8341 21576 887N 7.0783
21 42913 ¢.22 0.08 0.0GB4 0.0456 471352 01535 01535 ¢.2270 01152 1.1843 t.B34% 21578 887N 7.0783
22 42913 0.22 0.0 0.0684 Q0456 47153 ¢.1535 015235 02278 01152 1.1842 1.8341 FALT ] 68731 7.8783
23 42911 0.22 .09 0.0684 0.0455 47153 01535 0453 02276 0.1152 1.1843 1.8341 21570 68t 70783
24 42913 0.22 009 0.0684 0.0455 47153 01335 0.1535 B.2276 0.1152 1.1843 168341 2.1576 aarn 7.0782
25 42913 0.22 o09 0.0684 0.0455 47153 0.1535 0.1535 B.2275 01152 1.1043 10341 21578 687N 70783
26 4.2913 0.22 0.09 00684  0.0456 4.7153 0.1635 0.1535 0.2276 01152 1.1843 18341 2.1578 62731 7.0782
27 424911 0.22 0.08 0.0684 (0.0456 4 7152 B.1535 0.1535 0.2276 01152 1.1043 1.82341 2.1578 6.8731 70782
28 4.2913 Q.22 Q.09 0.0584 00456 471523 B.1535 0.1535 02276 01152 1.1843 1.03419 21578 68T 7.0703
29 424911 0.22 0.09 0.0524 00456 4.7153 04535 0.1535 0.2276 01152 1.1843 18341 2.1578 R P )] 70783
0 42912 022 109 0 (1604 00456 471521 1 1535 0.1535 02276 . 01152 1.18423 18341 2.1578 5871 70783

Average
1-10 42913 0.2200 00900 00684 0.0456 47153 01515 0.1535 B 2276 0.1962 1.1643 14401 03966 J676B 4 3280 9.04232 93134
11-30 42913 G.2200 0.0900 {684 0.0456 4,716 0.1535 0,153% 02276 01152 11643 #Dvmt | #DIVAN 1.8341% 21578 5.87 1 70783
1-30 4.2913 0.2200 0.050¢ 0.0684 00455 47163 0.1535 0.1535 B.2275 0.1i52 11843 14401 Q 3566 24490 288121  7.5865 7 8234
1-30 42913 0.2200 Q.0300 0.0684 0 (1456 47153 {11535 0.35325 0.2276 B 1152 §.1843 0.9082 02941 2.0265 A5724 8.2877 8 5352
Levelized Tariff (including existing Capacity Paymen) = | 8,2877|Rs./kWh 8.5352|US Cents/kWh

Ditference

Years 0
Discount Factor 10%
Exchengd rato 7.
Economy

Rs.fkwh cantsfwh
0.55 0.67

0.65 0.67

a.85 0.67

265 0.67

065 Q87

0565 0.67

B.6S 067

.65 067

0.65 057

065 06T

0451 052

0.4 052

051 .52

051 052

051 0.52

0.51 0.52

0.51 0.52

051 0.52

0.5% 0.52

0.51 052

051 052

051 0.52

051 0.52

.51 0.52

0.51 082

587 7.08

6.B7 o8

G887 7.08

6a7 7.08

6 BV 708

0 5464 0 6557
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Laipir Power Limiled

_’ Calculation of Working Capital Component _ _ Calculation of Working Capital Companent 4
Coal Unit Furnace Oil Unit

Grass outpur MwH 52 Gross autpur MwWH 382
Total Net Capacity MWH 329  Total Nel Capacty MWH 350
HOURS PER DAY HOURS 24 HOURS FER DAY HOURS 24
Thermal Efficiency Yo 35.5% Themnal Efficiengy % T .0%
Coal Calorfic vaua LHv Calonfic vaue LHY

coal price per M.Ton HHY Rs./Ton HHY 12,532 F.Gi price per M. Ton HHY As./Ton HHY 70,000
Fuei Cost Component RS./HwWH 4.7012 Fuel Cost Component RS .MwWH 17.4201
Fuel Inventary Fuel inuentory

Days 90 Days 30
Load 100% Load 100%
Daily production KWH/DAY 7,805,080 Daily production KWH/DAY 8,400,000
Coal Price for days inventory o9t RS. 3,345,004,095  Coal Price for days inventory 30 RS. 4,389 870 561
G5T 17% GST 17%
Fuel Price incl. GST RS, 3.913,760,095  Fusi Price incl, GST RS. 5,136,148,556
Diays in a year 365 Days ina year 35
Coal Cost Comppnen: ivab F.git Co

Days 0 Days 30
Load 100% Lead 100%
Daily Produetion 7906080 Daily Production 8,400,000
Fuel cost receivable for 55 days 55 Days 2,044,224 172 Fuel coslreceivable for 55 days 55 Days 2,048,096,028
GST 17% GST 17%
Fuel price inct. gst 2.391,742281  Fuel price ind, g5l 9416272352
Total Working Capital Reguirernent B,305,502,377  Tota! Working Capitai Requirernent 14,552,420510
Basa Interest Rata 11.91% Base inleras! Rate 11.91%
Spread 2.00% Spread 2.00%
Tolat Interest Rata 13.91% Total Inlerest Rate 13.91%
Cost Of working capilal Annua RS 877,095,381 Cost Df working caprdal Annual RS, 2,024 241 749
Annual Praduction 100% KWH 2,885719,200 Annual Production 100% KWH 3,066,000,000
Working Capital Component xln,\x W/H 0.3039 _ Working Copitof Companent 5./ KW/H 0.6602 _

Anne;

Fumace cil Fuel cost companant cakul

Data Actual for the period from Jan.
unit

Fuel Consumpiion gram 469

Generation kwh 1.

Caonsumption gramikwh

fuel cost Rs kLR

Fuel cost Rs. Pergram

Fue! cast Rs./kwh
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Analysis of tender doecuments

CoF neEnERE LALPIR / PAK GEN . 1>
W 4

:PREAMBLE

Nishat Group has taken initiative to replace HFO fired in its existing oil fired
boilers with imported coal.

Both Nishat Group’s plants are located in the same site in Punjab /
Muzaffar Garh district, Initial company name, raw capacity, first date for
commercial operation, are respectively:

» AES LalPir Power Limited, installed capacity of 362 MWe started for
cormimercial operation in November 1997,

‘!

AES PakGen Power Limited, instalied capacity of 365 MWe started
for commercial operation in February1998,

CdF INGENIERIE is responsible for the management and monitoring of the
entire project in under a turnkey contract.

The Econornic Operator “EPC” will be responsible for the turnkey contract
for the entire operation including the design, supply, transportation,
erection / installation, testing and commissioning of the installation.

This analysis offers consists of 8 chapters:

The present preamble

Candidates who submitted a bid

Recall of the project specification

Recall of the information to be included in the offers
Tender analysis organization

Analysis of the submitted offers

Price and economy

Conclusion

RNOUA LN

The facilities shall be designed and specified to comply with the
requirements of the Power Purchase Agreement and ail applicable laws and
the national environment quality standards (NEQS).

The whole Works shall strictly comply with the terms, conditions

specifications, drawings and other information and data contained in the
bidding documents.

-3. Rev 1
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Analysis of tender documents

"~ POTENTIAL EPC BIDDERS .

SEC -SAHNGHAI ELECTRIC China and HEI -HARBIN Electric International
China - have submitted their complete bids for LALPIR & PAKGEN Coal
Conversion projects. However MHI Japan (Mitsubishi Heavy Industries)
submitted just budgetary proposal along with seme details of plant.

Final proposal submission date was 30 May 2014, and all proposals
received within stipulated timeline.

The bath bids brief details are presented hereafter:
¢+ SHANGAI Electric- China

Shanghai Electric Group Co., Ltd. is one of the largest diversified
equipment manufacturing groups in China. It has the strength of
supplying whole sets of equipments, EPC projects and comprehensive
service for modern equipments. Since 1990s, its revenue has been
always ranking No.l in China equipment manufacturing industry, In
2010, it realized the sales revenues exceeding 60 billion Yuan and the
profits nearly 3 billions Yuan. Now it has over 30,000 employees and
nearly 70 subordinates.

In China, Shanghai Electric is dominant in high-efficiency clean energy,
new energy, industrial equipment and industry service, with products
covering fossil-fired power unit, nuclear generating unit, wind turbine
generator, heavy equipment, power transmission & distribution, rail
traffic, elevator, printing & packaging machinery, machine toals,
engineering machinery, valve, hydraulic parts, etc.

HEI - HARBIN Electric International Co -~ China

Established in 1983, HEI is primarily engaged in the engineering,
procurement and construction (EPC) of thermal, hydro and combined-
cycle power plants, and the supply of complete sets of equipment;
moreover, the company can be contracted to build large-scale
transmission facilities and public utilities, and provides professional
comprehensive after-sales service.

HEI has got few experiences, in particular in Asig, for turnkey, or
equipment supply and technical services in power plant {coal fired,
combined cycles...).

. MHI ~MITSUBISHI Heavy Industries- Japan

MHI Group is a corporate group consisting of some 300 domestic and
overseas companies. MHI's business activities encompass everything
from design, manufacturing, and construction to sales, after-sales
service and general services. Synergies are created among group
companies as each strives to develop its own strong and unique
business.

-4 - Rev t




: LAL PIR / PAK GEN N
C"'jF INGENIERIE Anzlysis of tender documents as‘>

MHI is an international group well-known all other the world, in
particular in Europe, United States, Asia, since few decades,

Furthermore, the Lalpir Power plant was built by MHI, who also signed
the contract for the adaptation of steam turbines,

Rew 1



Analysis of tender documents
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.77 PROJECT SPECIFICATIONS -~ INPUT DATA SYNTHESIS

LAL PIR & PAK GEN wishes te receive bids en engineering, procurement
and construction (EPC} basis for the replacement of oil fired boilers
(2x1200 ton/hr) built at District Muzaffargarh in Pakistan, by two
pulverized coal fired power plants of the same capacity, including:

The associated coal unloading, storage and coal feeding system.

The ash handling, storage and disposal systems.

ESP & Flue gas desulphurisation system

Al related civil, mechanical, electrical and HVAC works and the
necessary instrumentation.

* The resolve of all interface and interconnection matters to tie in the
new boilers with the existing plants, with its integration in the existing
MHI turbines of same capacity, its Integration in the existing plant
control systems and the plant electrical systems.

The proposed new boiters shall be of the latest and proven tachnoiogy.
They are designed for a minimum of 30 years of design life time, applying .
best engineering practices from the first perspective for operation,

maintenance and have world class performance, to bhe environmental

friendly and to maintain high reliability, availabiiity in their configuration,

equipment lay-cut, control systems and so forth.

The control system and electrical systems and other eguipment should be
selected by the Tenderer in a2 way which not obsolete hefore 16 years of
life.

The scope of supply and of the services here-after "the Works” of the
Tenderer (EPC type contract) shalf likewise include all elements necessary
in order to ensure that the units and all systems and equipments supplied
can be operated and maintained throughout the entire range of
environmental and operational conditions.

The subject of the scope of supply shall therefore include planning, design,
engineering, project management, procurement of equipment and
materfals, manufacture, construction including labour supervision,
temporary facilities and services, and construction equipment, tools and
consumables, erection & installation, internationai and local transportation.

Any temporary works to public highway or facilities require to facilitate
transpert of equipment and material to site including, reinstatement fees,
and compensation, etc.. for any disturbances and permits for material
movements, testing, quality inspections, initial start-up, tests, inspections
for commissioning, Vendor or Supplier assistance and inspection
acceptance, functional testing (reliability run), personnel training,
documentation and any other supply or service additionally necessary to
achieve realization, by way of a “turnkey”-type contractual agreement, of
the aforementioned new power plants.

The scope of supply shall atso include all consumable {including first fitling)

required up to PAC. All taxes, custom duties and bank charges, insurance
as define in contract, cther work packages, services and supplies defined
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below (such as demolition work, disassembly & removal, relecation,
overhauling and repair, modifications, engineering services for obtaining
releases, permits and licenses or for ensuring conformity with regulations,
etc.) which are necessary in order to achieve realization of the new units,
to adapt the power plants to the configuration of the site, or which are
required within the scope of the specification.

3.1 INPUT DATA SPECIFIC TD THE SITE
3.1.1 Climatology
Yearly mean dry ambient temperature 26,5 °C
Absolute maximum ambient temperature 50.5 °C
Absolute minimum ambient temperature -1°eC
Average atmospheric pressure 991.8 mbar
Average wet ambient temperature 21.8 °C
Mean Rain fall 265.4 mm/year
3.1.2 Seismology
Anti-seismic rules from Pakistan will be followed,
3.1.3 Coal characteristics
Imported coal considered for “consumption performances tests” and range
of characteristics for design imported coal is South African coal as
mentioned in design coal specs of RFP document.
But units shalf be able to run with other coal characteristics satisfying
emission limits.
3.2 LAYOUT

The EPC Contractor is allowed to adapt the proposed layout according to
his studies in respect of several points described in the technical
specification.

The boiler will be implanted far from the existing turbine hall and feed
water bay. So, length of steam and feed water pipes will increase,

Consequently, EPC Contractor shall propose adapted steam connection
lines {adaptation of material, diameter, etc) and if necessary feed water
pumps refurbishment or replacement to ensure above requirements, The
layout proposal is shown on the below figure,

EPC Contractor was allowed to adapt such layout according to his studies in
respect of following main points:

» Train unloading station will be located on East side of power plant.
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+« New Boilers & ESP will be erected on West side of the power plant.

= Absorber, pumps, raw limestone storage, limestone conditicnhing,
powdered limestone storage, slurry preparation, gypsum
dehydration unit, effluent treatment station, gypsum storage
capacity and slurry maintenance tank (last tank common to both
unit) will be erected between today’ s HFO storage area and West
dam, together with fly ash silos.

North
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3.3 REGULATIONS RELATED TO THE PROJECT

The legislation of Pakistan is the applicable legislation.

Yet, for electrical, instrument and control system design, material, test &
inspection international standards shall be used like IEC, IEEE, ANSI,
NEMA, ASTM, ASME, & NFPA.

331 Environmental quarantees
3.3.1.1 Emissigns to air

Following performances data of foreign banks environmental Guidelines
shall be guaranteed in addition to NEQs parameters:

| " Designation Units | Emissions limits dry 6%0;

| NOx l mg/Nm3 I 510

’ SOx mg/Nm? i 850

[ Dust [ ma/Nm3 I 50 ;

‘Note | '(*): due ta Jarge range of sulphur contain i potential domestic
coal which wilf be used for MIX composition i t will be considered
thal above guarantee for SOx teve! will be applicable up to total
50« flow at absorber infet of ... :

3.3.1.2 Noise
The noise emissions have to comply with the locat laws and regulations.

At the power plant boundaries, noise level shall not exceed Flowing data:
» Day time Noise Limit {6 a.m. to 10 p.m.): 75 dB{A)
> Night time Noise Limit {10 p.m. to 6 a.m.): 65 dB(A)

3.3.1.3 Process effluents

The following guarantee shall be applicable. This would be as per NEQs &
foreign bank’s environmental limits,

-9 - Rev 1




CoiF neENERE

LAL PIR / PAK GEN )
Analysis of tender documents 5 3

3.3.2

J.3.241

Maximal instantaneous ?
__content (mg/1}

Designation

Temperature | Influent temp. + max 3 [

pH | 6-9 ’

(BOD) S | 80 ’

Total suspended solids - TSS J 200 l

Total dissclved solids - TDS [ 3500 J

0Oil and grease ’ 10 l

RPN |

Chloride as Cl- i 1000 i
Sulphate S04~ ! 600

Ammonia NH3 ; _ 40_ S ].

Sulphide 52- F 1 |

_ PLANT DETAIL

Heavy metals

Boiler

Boiller neminal characteristics at unit nominal load (100 % MCR)

The design of the boiler will be consistent with the following objectives:

Superheated steam

Flow : 1130 t/h

Pressure : 166.7 bara (169 kg/cm2.g) upstream turbine
ESV valves

Temperature : S38°C

Feedwater

Temperature: 275°C

Reheated steam

Flow : 895 t/h
Pressure : 36 bara (35,7 kg/cm2.g) at turbine inlet
Temperature : 538°C

WFGD Wet Flue Gas Desulfurization

Key elements to consider :

= the sulphur content evolution during the switch from international coal
to blended fuel with local coal up to about 20% (number of

pulverization range, etc),
= to running mode
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* Impact of coal range, of fuel oil use

* Water origin and distribution

* Management of flue gas condensation during temporary phases and
outage

* Management of blinding risk

* Management of foam formation risk

*  Gypsum quality for selling

- 11 - Rev 1
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“ANALYSIS OF THE SUBMITTED OFFERS

For each offer submitted, verification of its contents vis-a-vis specifications
defined in the tender documents is carried cut below.

4.1 15T APPROACH - CONTENT

The SHANGAI Electric (SEC) file is more complete and contents:
s Aletter of bid submission

= A commercial proposal with 5 appendix :

Schedule of payment

Price breakdown

Commercial clarifications and deviations

Introduction of bidder and financial security statement

Experience and references:
*  SEC reference list .
= Boiler reference list

6. List of Major subcontractors

[T, S FLIN

= A technical proposal in 7 parts :
1- Detail technical description
Deviations requested
2- Drawings
3- Construction organization plan
4- Quality plan & HSE
5- Test procedure
6- Training
7- Spare parts list

It can be noted that items 4 -Quality plan & HSE and 5 -Test procedures
have been adapted to the project.

The HARBIN Electric International (HE!) proposal contents:

Cover letter

Price schedule

Commercial term sheet

HE} Reference list

Vendors and subcontractors list
Technical description and drawings
Technical comments

Performance guarantee
Organization chart

Construction control plan with a planning curve chart of labor
demand

Project time schedule

QAQC Manual

EHS Manual

Training plan with a schedule
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4.2 PERFORMANCE GUARANTEE

Schedule 3 of EPC contract shall be fulfilled by tenderers to evaluate
efficiency and performances of proposed equipment,

4.2.1 MHI Japan (Mitsubishi Heavy Industries)

No more information in the MHI offer.

. ~ Performance
_| Functional Guarantee Guarantee ;
requirements

| Net electrical output per unit (1)
Boiler efficiency at following parai'-n&eﬁr;(a_)”

stearn water parameters at nominal value, (b) 4
hours stability, ® bottom and fly ash extraction 89%
stabilized, and {b) blow-down at zero

[ to be complatod |

! Unit auxiliary consumption and losses concerning Maximum

the boiler and all added equipment by the EPC (te be wonpie s :
Contractor ;
| Net heat rate per unit (2) f to be complated |
| Unit minimum Environmental load | 0 becompretea
Boiter load range with no need of coal burners to ke compivted ;
support I of the nommnai waa
— - e R L
i Limestone consumption 1 o b2 comuistad
! Boiler minimum load | L0 L roinghotes
i i
I - — - ———— !
{ Soot blowing efficiency i
The boiler of each Unit shaif be able to operate at the
guaranteed steam generation and with a frequency of a [0 drer corpie
maximum of ane sgot blowing per shift. :
The thermal efficiency of the boifer of each Unit shall be kept !
with a frequency of @ maximum of one soot blowing per shift,
| Soot blowing steam consumption [ to pe rompisted :

It was asked to MHI to complete the table above. But MHI did not showed
their interest to submit complete proposal.
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4.2.2 SEC - China

Provided hoiler main characteristics on MCR load are:

Dascription units Value
Superheated steam outlet flow t/h 1190
Superheated steamn outlet pressure | Kg/em2g 178.5
(har{a)) (176}
Superheated steam outlet | °C 541
temperature
Feed water temperature ec Not
indicated
Reheat steam outlet flow t/h 1197.9
Reheat steam inlet pressure Kg/em2g 38,5
{bar(a)) {39)
Reheat steam outlet pressure Kg/cm2g 36.5
(bar(a)) | (36,8) .
Reheat steam outlet temperature oC 541
Reheat steam inlet temperature °C 332

SEC has partially completed the performance guarantees, by giving boiler
gross efficiency, and auxiliary load consumption:

e Jp—

; | Performance
: Functional Guarantee ! Guarantee
] | requirements

Minimum Boiler efficiency at following

parameters (a) steam water parameters at 88.5 % !

nominal value, {b) 4 hours stability, {(¢) ‘ :

bottom and fly ash extraction stabilized, and i .
i (d) blow-down at zero i |
{ Minimum duration of stable toad without oil | 40 % BMCR :
: support f

4.2.3 HEI — HARBIN China

Provided boiler main characteristics on MCR load are:

Dascription units Value

Superheated steam outlet flow t/h 1185

Superheated steam outlet pressure | Kg/cm?g 178.4

{bar{a)} {176)

Superheated steam outlet | °C 541

temperature

Feed water temperature eC 283.3

Reheat steam outlet flow t/h 978

Reheat steam inlet pressure Kg/ecm32g 41.3

{bar{a}} {41.5)
Reheat steam outlet pressure Kg/cmig 8.3
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(bar(a)) (38.6)
Reheat steam outiet temperature sC 541
Reheat steam inlet temperature °C 337.8

HEI has partially completed the performance guarantees, by giving boiier
gross efficiency, and auxiiiary load consumption:

Performance
Functional Guarantee : Guarantee
lf requirements

Minimum Boiler efficiency at foliowing
parameters (a) steam water parameters at 89 %
nominal value, {b) 4 hours stability, (c)
bottom and fly ash extraction stabilized, and
{d) blow-down at zero

Minimum duration of stabie load without oil [ 40%
support | Design Coal Firing
4.2.4 Analysis
Considering provided wvalues from the other tenderers, SEC and HEI,
submitted net iocad is very similar (329 MW for SEC, 329.40 for HEI). But
HEI gross boiler efficiency is 0.50 % better than SEC which provides to HEI
a slight advantage.
To check submitted vaiues, it shail be confirmed some inputs data such as
considered feed water temperature. It is observed as weil socme
discrepancies compared tc original boiler data {flow rate, pressure
temperature of superheated and reheat steam). This shail be detailed
during technicaj clarification exchanges with tenderers.
4.3 SITE MAIN CHARACTERISTICS = COMPARISON
4.3.1 EC Design conditions
Average Ambient Temperature 26.4 °C
Design Maximum Ambient Temperature 50.5°C
Design Minimum Ambient Temperature -1 °C
Average Barometric Pressure 991.8 mbar
Average Reifative Humidity
Design Maximum wind speed 162 km/h
Rain fail 265.4 mm/year
4.3.2 HEI Design conditions

Average Ambient Temperature 26.4 °C
Design Absolute Maximum Ambient 50.5 °C
Temperature

Design Absclute Minimum Ambient -1 °C
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Temperature
Design Maximum wind speed 45 m/s (162 km/h)
Rain fall 265.4 mm/month
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4.4 IMPLEMENTATION ANALYSIS

4.4.1 SEC - China

Shanghai Electric proposes the elevation view of the boilers:
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It can be noted that the mills are provided between the two units, which is
unusual, but relatively sensible here.
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Shanghai Electric proposes the following implementation for the site:
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The SEC layout is drawn as follows:

= In the North of the plant : the 3 domes with a capacity of 600 000t
according to the technical specification.

In the East of the piant : the railway
In the Northwest of the plant : the ash yard
New boailers are erected instead of HFQ tanks 2,3&4.

U

U

U

-19 - Rev t




Analysis of tender documents

CiF NneENERE LAL PIR / PAX GEN s‘>;
~ P

4.4.2 HEI - HARBIN China

HEI elevation view of the boilers is given here below:
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HEI proposal for boiler layout is given here below:
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HEI proposes the foilowing ifhp"iementation:

T

p—.

o

The HEI layout is drawn as follows:

= In the North of the plant : the 3 domes with a capacity of 600 000t
according to the technical specification

In the East of the plant : the raiiway
In the Northwest of the piant : the ash yard

Y

Y

Boilers are erected instead of HFO tanks 2 & 3 & 4.
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4.5 PLANNING

SEC submitted a preliminary planning which indicates a global duration for
the project of 36 months for boiler.

HEI submitted a preliminary planning which indicates a global duration for
the project of 33-35 months for beiler.

Notice to Start of civil Sart of steel Drum fifting
procead work structure
erection
SEC HEI SEC HEI SEC HEI SEC HES
[Boiler  Months 0 0 10 8 11 14 15 22
Hydrostatic test initial firing Taking over
SEC HEi SEC HEl SEC HEi
[Boiler  Months 22 27 27 28 36 a3 .
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PRICE & ECONOMY

The table below summarizes the main information that emerged from the
observation of different offers in terms of cost:

Budgetary commercial proposal Comparison

ST T T T MHL Japan | SHANGAI Electric | HARBIN Electric I
t f China i China
rdicaive ~ hhg S75 526577 LI
(U50} for one plank 259.000.000 256,000,000
Warks not included | - Extension/ -Damalition work I - Demolition wark
In the scope reinforcement of '
protection damps for :
protection against floods l
- Demolishing work .
' - Coal handfing system i
“Schedule: © Botler: 41 months . " 'Boiler; 36 months  Boiler: 33 months
, From PG to take- | :
| over i _ |
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" OFFERS SELECTION SUPPORT. %

From available data, CdFI remarks are:

SEC and HEI companies provided a completed offer with a process
description and a set of preliminary drawings and documents dedicated to
the project. Whereas MHI proposal was incomplete and just indicative. Due
to higher and incompiete proposal MHI option dropped and here only SEC
& HEI proposals concluded.

These companies i.e SEC/HEI have presented quite similar technical offers,
based on technical specifications and wisely it can be foreseen the
organisation of remaining technical issues clarifications regarding design
and scope of supply.

A slight advantage can be given to HEI offer because of a better net
thermal efficiency of boilers and less in cost as compared to SEC. This will
be confirmed during further exchange in clarifications stage.

Regarding the project schedule, both companies submitted a global
preliminary project planning of 36 months, however HEI in view to
complete it within 33 months.

Then, based on remarks here above, CdFI recommendations are:

» To focus on SEC and HEI offers. HEI in particular presents
advantages technically and economically than SEC.

« To engage detailed clarifications and the review of deviations with
HEI particularly.
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SOjitz

TO: LAL 'R & PAK GIN Sojitz Cao rparation |-

Near Mehmoad Kot Uchisaiwaicho-2chome,
Muzafiargarh PAKISTAN Chiyoda-ku Tokyo

10U-8691, Japan
Cate :May 17, 2014
Ref. :

Subject: Bid for the replacement of two oil fired boilers by two coal fired power plants

Dear Sirs.

We, thank you vefy much for your invitation to the captioned subjecl bid for engineering.
pracurement and construclion (EPC) of the replacement of your ¢ii fired boilers (2x1200
tonihr) built at District Muzaifargarh in Pakistan, by two pulverized coal fired power plant.

We, the undersigned, are pleased to submit herewith our budgetary proposal as attached for your
perusal and consideration.

Although we have a limjled tme frame and lack of information, we elaborated our budgetary
proposal as an original EPC contractor which can be useful for our further discussion and mutuai
understandings. '

The price quoted by us are exclusive of all taxes and duties incurred in Pakistan. For the
avaidance of any mjsunderslandings in fulure, nolwilhstanding, delails of our proposed
contract fermation shalt be informed to you at later slage, however, which will mosi iikely be
split into offshore supply centract and onshore construclion contract after mutual agreement
with QOwner, which piease kindly note,

Wae reiterate that thig proposal is for the purpose of our further discussion to elaborate the best
suitable modification plan and new installation with lechnical and commercial viability by laking
account ofimpact on output, heat rate & availabilily, plant outage periods, owner's expected plant kife
and the environmental regulation for the success of the Completion of the project.

Hoping that we are looking forward to receiving your comment on gur proposal shortly,

Very fruly yours,

A
-
P
- ————
- __,..-—-—"—:f::a—}— . T
e o e

e .
,/"I{'Eis/r}@eﬁ’
SR anager.-Section No. 4

ant-Project Dept.

Infrastructure FProject & industrial Machinery Unit
Sojitz Corporation



Budoctary Commercial Proposal

. Indicative Price:

Y 78.500,000.000- (Seventy Llight Billion and Five hulred Mitlion Japanese Yen Qnlv)

Conditions and Remarks:
i: The scope of work and speciiicotion is according (o our BRIEF TECHNICAL PROPOSAL,
Specification No. B3-1312-120 (Technical Proposal) as attached,
The following works are nol included in the scope ol works, because present conditions of =
site and existing faciliries are unknown

(1) Exiensian and retnforcement of protection dumps Tor power plant protection against .

floods.

1

(2} Demolishing work Tor any extsting cquipment including heavy Tuel stomge tanks,
existing bodler. FGD and so on
(3) Coal handling system including coat silos, rad lines and train unloading station.
2: The arranged finance For this project shall be able o cover the full amount of the contract
price by the international credible bank accemabie e Bidder.
3: Export credit insurance supported by Jupimese Government shall be available for this project

and eountry.

2. Predicied Ovemll Schedule:

No.t Botler unit will be completed wt 4 hnonth From the commencenten of the work,

No.2 Boiler unit will be campleted ar 4 7month freinhie commencement of the work, which shall mean 6

months inierval after completion of Naol Bailer uatt.

For mare denils, please refer to Technical Proposl.

3. Malidity:

Nat Applicable for this indicative price proposal.

4, (nher Termms and Conditions:

Other terms and conditions which are not mentioncd i this Froposal shiall be discussed and agrecd
[=]

amony the parties.
Attachiment -z Briel Techmieal Proposal (Spectiteatton no. B-1312-120)

<tad of Sheet.-




LAL PIR POWER LIMITED / PAK GEN POWER LIMITED

2 x 365MWe POWER PLANTS FUEL CONVERSION

BRIEF TECHNICAL PROPOSAL

Specification No. B-1312-120

May 2014
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1. Preface

This is a lectinical proposai for modification plan for coal conversion of existing oil firing 3G5MWY
x 2 unils al Lal Pir / Pak Gen Power Station. This proposal is pravided lo define the scope of the
wark for modification plan.

The pawer station will be a coal fired eleckric generating station and consist of two (2} coal fired
sleam generators and accessorins, two {2) sleam turbine-gererators and accessories and the
balance of the plant,

The scope of modification plan includes newly installed steam generator, clechrostalic
preciptalor and ash handling system while the existing sleam lurbines and accessories ,
balance of plant such as Circulating water system, Raw water and Demi. Water treatment
system and Waslcewater reatment system will be utilized to exlent practically possibie,

Two (2} new steam generators will be constructed at heavy fuel 0il lank area. The piping of main
Steam, hat reheat, cold reheal and other necessary piping in boiler side will be connected 1o
turbine side.

Three (3) heavy fuel oil tanks will be demolished while two (2} new coal fired steam generators
will be constructed. Other two tanks will be remained.

The specification of system and equipment in this modification plan may be changed according
to design condilion since it is based on some assumption including coal property.

Lal Pie Power Limied 7 Pak Gen Fower lamited
MITSUBISHI HsAVY INDUSTRIES, 1.TD.
CONFINENTIAL 201041 riphies veserved.
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2. Design Condition

2.1 Meteorologic data
2.1.1 Ambien! temperatare

Ambient air temperalure for design 25°C
Design maximum lemperature 50°C
Design minimum temperalure 0°C

2.1.2 Relative humidity
Average relative humidity over years 52 %

2.1.3 Rainfall
Maximurn rainfali over years 64.5 mm/month

2.1.4 Wind velocity and seismic load

Wind velocity 45 mfs
Seaismic load Zane Factor Z=0.15 as per UBC
2.1.5 Soil Conditian
Boller Structure area SPT N value N=40Q .
Dthar area SPT N value N=20
Lath 've Dosweer Tamitenk £ Pak Goen Pawer Limitetd

MITSUBISHT HEAVY INDUSTRIES, LTI
CONFIDENTIAL 2001081 vights reserved.
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22 Design Fuel
The boiler will be designed o be capable of burning the coal of which quality is analysis
as shown below.

2.2.1 Performance coal

' KLEIM
| __NAME OF comausTIBLE KOPIE
[ Country South Africa
: DIRFCT ANALYSIS
H20 el
Ashes 14,01
Vorlatil matrer 233
Fix carban 53,69
! TOTAL 100 |
ELEMENTARY ANALYSIS
H20) 9
Ashes 14,01
! c 64,79
! H 3,55
: s 0,55
1 N 1,55
il 0 6,55
i Q) 0,01
P CALORIFIC VALUE Ao
: HCV on raw {<calfkg} £200
i_ LCY on raw {kealfkn) 59%4,3
!— LCY On raw (MI/kg} 24.93
[ LCV on raw (kWh/ka) 6.92
; ASH ANALYSIS
| SiD2 (A} 48,1
AR2Q3 (M) 34,9
F2203 (a) 3,4
! Cag [B) 6,3
i Mg (B 0,6
NaZ0 [B) 0,1
! K20 {B) a,5
S03 2,5
__Mno 0
P205 1,7 |
i Ti02 (A) 1,7
i TOTAL 29,8
'}__ Hardgreve indice 50
! ASH FUSIBILITY
; Atmospheric (Red. or Ox.) °C
i Regulatian Dir
| ASTH
! EP IDT 1350
L He ST
i FP HT 1450
i e e P S N . 11+ F

Lol Piv Power Limited £ Pak Gen Power Timited
MUTSUBISHT HEAVY INDUSTRIES, LTD.
CONFIDENTIAL 201400 rights reserved.
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2.2.1 Design Coal

Range
.NAME OF COMBUSTIBLE |
Country
DIRECT ANALYSIS
MO 7t 10
Ashes 10to 15
Volatl matter 22.51t0 27
Fix carbon See C in elementary analysis
TOTAL 106G
ELEMENTARY ANALYSIS
H20 7010
Ashes 10 to 15
C 63 Lo 66
H 3to4
s ] 0.15 0 0.7
N im3 .
9] 551tc8.5
Cl 0.00 to 0.02

CALORIFIC wALUE
HCY ¢n raw (kcal/kg)
LCV on raw (kcal/kg}
LCWY oo rawr (M1/kg) 2310 25.5
LCV gn raw {kWh/kg)
ASH ANALYSIS

Sin2 (A) 45,4 tg 55.5
Al203 (4) 27.7 to 35
Feld3 {a) 53t 2.7
a0 (B) 4.B108.6
Mnf 13) 0.6 10 2.3
Na20 {8) 0.1tc0.3
K20 (8) 0.5t00.6
503 2,510 6.6
MrQ
p205 0.1to1.9
e T1G2 (A) 1.5tc 1.7
TOTAL
Hardgrove indice 46 to 55

ASH PUSIBILITY
LJAtmaspheric (Red. or Ox.} 2C
Reguiation DIin

ASTM
Ep T e e e e o
| HP ST > 1 06n°C
Fp HT
O i SRS B
Lad Py Power Limviced 7 Pak Gen Power Limited

MITSUBISHT HEAVY INDUSTRIES, 1LT1).
CONFIDENTIAL ©20H4Al vights reserved.




IVa:laarurn frnq.v'kg | 39 ! 2a | 28 | 135 ] 21 | __|I
Lespe: ~ T T T Toamelas | 1 13 | 16 1 12 [
Tha mean characresiatics af Intermationsd Coal a2 recemved = can be estimated a3 fobews:

Iteat wvahre - 6.5t 7.4 MWHA cr 2.4 ta 26.7 G/t
Muodsture: 8 ta 12 9,

Ash L abiaut 9 15.5 %

VM 23 t0 30 % (even 40%)

LIEE AL LR L P13 B o A e T

Sulphur: 0.8 1o 0.9 4

TSUBISHI

|
Y MO USTRICS, ETD,

LI I

Lal Pic Power Limited 7 1%k ety Power Linited
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IDENTIFIED COAL POTENTIAL IN BALOCHISTAN
Khost -
Sur- Shariyt- Mag v {3] Dukr {41
Range/Degan | Harmai- Ziarat
: - : {1} {2} .
designation ' % .funit - min | max | ma | max | mn | max | omin | mag
mgiskure %h 3.9 18,9 1.7 11,2 7.1 L2 35 11,5
ash contant %, 9] 1727 g3 34 6] 20,3 51 3359
VM % 20,7 37,5 9.3 45,3 34,2 43 32 ]
FC %h 41f 508! 25.5( a3,8] 324| 41,5 23 13
sulfur Ya 0,6 5.5: 35 9,55 3,2 7,4 q [
. Btu/lx 11245113960 9637) 15499) 11110] 12937 10131L] 12164
Heating valua as  {MJ/kg 26,16 32,33 22,42| 36,05| 25.84| 3009) 23,56] 32,95
received Mwh/t 7,27 3,38 6231 19,01 ,18] B.36| _6.55| 9.5
Btu!!b -—— T ey PEE— PIPNNRSPRY S e I
Heating value dey [Ml/kg | 0,00 '9,00° 0.06)" 0,00] 8,00 0,00] 5| 5,00
hosis MWhyt 0,00l o.00' 0.00] 0,00] 9,00 000 000} 000
’ Sub- Sub- Sub- Sub-
lignita type Cbrumianus | bitumingus biturminous bituminous
10¢
Coal Reserves total turfw ey 50 X i) 21 53 .
10" i
Measurad tones s ?________1_31_ R N N S 0
105 PR - S __T - av R
Indicated tonnes Ih | A 14 Lt
?
Inferred tones 15 : &3 d 25
v |‘
Hypothaticel tonnes 0 : 0 Q 0
Measurod Y 3.0 : 17,1 391 8.0
Indicated Uy 32,0 I [oXi] 60.9 22.0
Infacred 97, i8,n i 82,9 u,0 50,0

Lad e Power Linmited / Puk Gen Power Linited
MITSURBLISHIT HEAVY EINDUSTRIES, ETH.
CONFIDENTIAL ©.2014A1 vighis reserved.
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2.2.4 Diesel Di Analysis

Start up Fue! Properties (HSD)

TEST TESTMETHOO SPECIFICATION LIISIT
Spech grivity BNEQ F ASTHM D 1558 Mz, .37
Custitangn G055 recorary, "C {F} ASTMD 85 Max. 383 {685}
Colaur ASTM ASTM D 1500 hau. 2
Flash pont PRACCE, "20F; ASTMD 93 Min 54 {430 T
Saaiphe s cnafleare, % wit ASTM D 155441285 Max. 1.0
Copper siop LaHmsen 3ies, a150°C ARTM D 130 Max. t
22 F
Viscosiy inemals 37.0°C 1100 Ty oa ACTIA D 425 Min 1 G
Max, 6.5
Cloug paat, "G [F} ASTIA D YF Max, B{43)
Pour gt C {OF) ASTM D UZ Rhax 3{37;
Contagzer carbr teswlue om0 ASTHI D 1533 Moz, 02
[E LN T TRE L TR
Al St ASTR D 4832 Mas @01
Sedunant *n e ASTMDO 473 Max D1
_lu‘a'."!['?l Yy Vg ASTM DG Max. .65
Connve mnenbier we ASTIAD 513 M 45
Lentire rga . AGTRA DO 9TH khiy 35
Shaneg s nuenizer sog KOG ASTM O 3242 Nt
1 ;_n_t,:r_r'_u-}_ I::u”_‘-ti 1 ASTIA D 3242 Max. 0.5
Cawste value 51U Lh ASTM D22y R, 13000

Lal Pir Power Linmited 7 10k Gen Dower Limited
MITSURISHT HEAVY INDUSTRIES. LTD.
CONFIDENTIAL 2019l rights reserved,
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2.3  Design Crileria

2.3.1 Steam Generalor
Maximum continuaus rating evaporation 1,200th
Steam condition

Superheater outlel 176 kglfemig

541 C
Reheater outlet 541-C
Firing system Pulverized coal firing
Draft system Balanced draft
Instaliation Dutdoor

The steam generalur will be capable of constant pressure operation,
Target minimum stable load will be 30% MCR, under the assumead caal firing.

2.3.2 Fiue Gas Desulphurization System .
Flue gas desulfurization system is provided to meet the emission limit 850mg/Nm? (dry.

6%D2).

2.3.3 Clectrastatic Precipitator
Electrastatic precipitator is provided to meet the emission lmit 50mgfmIN.

2.3.4 Net Electrical Power Output and Efficiency
Due to the additiona! equipment such as Fiue Gas Desulphurization  System,
Electrostalic Precipitator, Ash Handling System, Pulverizers and Induced draft fans as
being coal firing power plant, decrease in net electrical pawer sent aul is envisaged.
Further study is required to datermine the auxiliary power consumption of the Plant after
the modification work. Plant net efficiency also decreases accordingly.

Ltk e Poswer Livvaned ! Pabe Gon Poswasr Limited
MEUTSUEDSHI HEAVY INDUSTRIES, LD,
CONFIDENTENL v 20 4 vighis reservol,
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3. Scope of Work

3.1 General
(1) The scope of pian will be to construct two {2) new coal firing steam generators and
ancillary, on full turn-key basis, which covers engineering, design, material procurement,
fabrication, testing at shop, packing and delivery to the site, erection, testing al site and
commissioning.

{2) Extension and reinforcement of protection damps for power plant proteclion against floods
is notincluded in scope of suppiy.
Armed security service during construction work, such as armed securily guards, barricade
for armored vehicle, counterterrorism, and coardination with arms/polices, etc. are nol
included in scope of supply.
Soil improvement work against required design condition as mentisned in section 2.1.5. is nol
included in scope of supply.

(3) The demolishing work for any existing equipment such as heavy fuel slorage tanks,
existing boilers, FGD and so on shall be done by Others.

{4) Equipment which needs lo be relocated for the exacution of the modificalion work will be
done by Cthers.

(5} In case any existing System/tquipment are utilized for coal conversion, these are marked
as ‘Existing’ in the following list. However it is for prefiminary at this stage and may be
changed according to the further study and the actual site condition.

(G} Coal handiing system including coal silos is not in scope of supply.

{7) The scope of work in the proposal is limited in the area enclosed by 1he red dotted line in

the atlached plot plan no H20-001,

Existing : Existing equipment/systern will be used.
Mewly installed . Mew equipmant will be installed.
Replaced : Exisling equipment will be replaced by newly installed equipment.

3.2 Boiler and anciliary

{1) Boter
{a) Boiler drurm and internal Newfy instailed {1 sel / unit)
{ts} Furnace: lowee hoader and orifice Mewly installed (1 set / unit)
{c) Waler wall, headec & conn. pipe Mewly installed (1 set / unil)
fd) Superhealer. headar conn, pipe and Newly instailed {1 set / unit)
desuperheator
() Reheater, header conn. pipe and Mewly instailed (1 sel / unit)
desuperhealer
{f} Economizer, header and conn. pipe Newly instalied (1 sot f unit)
{sh Bailer water cieculiting pump Mewly installed (2 sets / uriit)
(i) Casing, refractory and insulation Newly instatied (1 sel / unal)
(i) Air preheater Mewily inslalled (2 sets £ unit)
{1 Soot blower Mewly installed (1 1ot 7 weait)
- Long retractabie saol biower
- Wil destingogie
L P oo Linnite d £ Pk Giea Powaer Tingite]

MITSUBISHT THEAVY INDUSTUIES 4097,
CONFEDENTLAL 20001 pighias moerved.
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(2} Braft equipment

{a) Forced draft fan and sitencer
(including motor)

(b) Induced draft fan {Including motor)

(c) Primary air fan (including mator)

(d) Air and gas duct

{e) Seal air fan {Including motor)

)] Cooling fan {Including moter)

{3} Coal firing equipment

(a) Coal bunker
(b) Ccal gate
{c) Coal feeder
{d) Pulverizer (Including motor) and
pyrite hopper
(e} Coal chute
(f) Coal pipe and coal valve
{g) Coalburner
(h} Burner wind box
(4) Light oil firing equipment
(a) Light oif burner
(b) Light oif igniter

{5} Miscellaneous equipmenl

fa) Chemical dosing equipment
(b} Stearn and water sampling apparatus
{c) Boiler yard elovator

{6) Pipe, valve and fitling
Main steam piping
} tiol reheat steam piping
) Coid reheat steam piping
) High pressure feed water piping
] Bailer drain and venbng system
J Desuperihiealer spray water piping
) N2 gas seal piping
Auxiliary steam and drain piping
) Alr heater washing water piping
} Bearing cooling walcr piping
3 Service and control air piping
} Brainage and waste water piping

T o o0 o

—_—

{7} Painting and insulation
{a1) Paintings
{3} Lagaing anct cladding for equipment, pipe
work and ducting

(8} Steal struciure for boller and ancillary plant
{a) Baoder supporting structure includiog
ol Por Do Limived 700K e Power Linnnted
MEPSEBISEI HEAVY INIUSTREES 1T
CONFIDENTIAL CL0T0AI pipls vesorvod,

Newly installed (2 sets / unit)

Newly installed {2 sets / unit)
Newly installed {2 sets / unit)
Newly installed {1 set / unit)

Mewly installed {2 sets / unit)
Newly installed (2 sats / unit)

Newly instalied (5 sets / unit)
Newly instalied (5 sets / unit)
MNewly instalied (5 sets / unit)
Newily instailed {5 sets / unit)

Mewly installed {5 sets 7 unil)
Newly instalied {20sels/ unit)
Mewly installed (20sels/ unit)
NMewly installed (4 sets / unit)

Mewly instalied {4 sets [ unit)
Newly installed

{20sels for coal burner)

(4 sels for oil burner)

Existing
Existing
Mewly instalied (1 set / unit}

(1set funit)
{1set/unit)
{1set/unit}
{ 1set/umt)
{ 1set/unmt)
{1set/unil)

Newly instalied
MNewly instailed
MNewiy installed
Newly installed
Newly instailed
Newly instalied

Newly installed {1setiunit}
Newly installed  {1setfunil)
Newly installed (1satfunit)
Newly inslalled  (1sel/unit)

{1set/unit)
{1setiunit)

Newly installad
Newly instalied

Newly installed (1 set/ unil)
Newly instailed {1 sel / unit)

Moewly instulied (1 sel £ unmit)
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{c) Elevatar shaft with its enciosure Newly instalied (1 set/ unit)
(d) Duct support structure Newly installed (1 set/ unit)
(e)  ESP supporting structure including Newly instalied {1 set /
unit)
interconnecled walkways, platforms and slairways
(i Outdoor pipe racks Newly instatled (1 set f unit)

3.3 Strear Turbing and Auxiliary

(1) Turbine Existing
(2} Condensing planl Exisling
(3) Feed water heating plant Existing
{4} Boiler fecd pump Existing

{Replacement may be
required according to further

study.)
{5) Pipe, valve, fitting and support Exisling
3.4 Generator and Electrical Equipment
{1} Generator and auxiliaries
(a} Generator wilh complete accessories Existing
(b} Hydrogen starage system Existing
{c} PT and surge absorber cubicle Existing
{d) Neutral grounding equipment Existing
(2} ts0lated phase bus duct Existing and partially replace
{2} Transiormer
{a) Generator step-up translormer wilh accessories Exisling
{b}  Slart-up auxibary transformer wilh Replace {1set [ unit)
accessories
{c) U nit auxiliary ransformer with accessories Replace (1set 7 1 unil}
(3) Swilchgear
{a} 11 kV unit switchgear Existing and Newly installed
(b) Neutrat grounding device for unit auxitiary Newly inslalied (1set/ unil)
transformer
{c) MNeulral grounding device for start-up Newly instatted {1set/ unit)
auxiliary transformer
{d) 400 V power center with auxiliary Existing
transfor mer for unit and common service
{e] 11 k400 V auxibary transformer Mewty inslatled (1sel funit)
for buiter MCC conlral center
{n 400V motor contrgl center Exisling and Newly
instarted
and distribution board for unit and common service
(4} OC power supply and UPS syslem
{a) 220 vDC ballery and charger Existing and Nixwly mslalled
(b} {nverter for conlrol Existing and Nowly instaited

Lad Piv Poswoer Lomibee £ Fak Gaepy Poncer Bl

AN BEAVY INIUSTREES )T

CONFIDENTIAL 200000 pighis reserved,



¢ MITSUBISHLE

A7 B mpaey GUITRIES AT,

{6) Diesel generator
Diesel generator set with associated equipment Existing

{7) Communication sysiem

(a) Telephone system Existing and Newly instailed
(b)  Paging system Existing and Newly installed
{c) Clock system Existing and Newly installed

(8) Cahle and ancillaries

{a)  Power and conlrol cables, cable trays, Existing and Newly instalted
cable conduits
(b}  Lighting system including iighting fixtures, Existing and Newly installed

dislribulion panel, swilches elc.

{9) Eleclrical control and pratection

(a) Station electrical contral panei Existing
[{s))] Generator and transformer Existing
protection relay panel .
{c) Station lransformer protection Existing
refay panel
{d) Generator auto-synchranizer panel Exisling
{e) Electric transducer panel Existing
{f 220kV substation control panel Existing
(g}  Prolection relay panel for 2 20kV substation Existing
{10) 220kV substation Existing

3.5 Instrument and Contral
Followings show instrument and control syslem of newly installed equipment such as boiler. It
is assumned that 1&C systemn of the existing equipment which are utilized for coal conversion
such as steam turbine will be utikized.

(1) GCS and cantrol system Expansian of
Existing
such as Autamatic Boiler Control system, Burner Management system, etc.

{2} Operator Station with desk Expansicn of Existing
{Necessary SAV will be added.)

{3} Dala acquisilion system Expansion of Existing
{Necessary SAV will be added.)

{4} Interlocks and protection system Expansion of Existing

{5) Field instrument Mawly instatled

{6) Interlocks and protection system for utilized equipment Expansion of Existing

3.6 Water Treatment Plani
(1) Well waler intake plant Existing
{2} Circutiting water plant Existing

(3) Auxthary cooling water piant

{1} Auxihary cooling walor pump and motor Existing
(b} Beanng coalintg watier piping Existing anid Mewly instalind
Lot P Posver Limived 0k Goen Powney innaed
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Gutdoor hydrant system shall be extended to

new boiler area and coal yard.

The necessary system for coal handiing controlfelactrical
house and No.1 and No.2 buoiler conlroifelectrical hause
will be newly installed.

(5} Potable water system Existing
{0) Seivice waler piait Existing
Service waler piping shall be extended to new boiler area and coal

%ired-boosler pump for newly installed boiler may be required.
(7) Demineratization plant Existing
{8) Chlorination ptant Existing
(%) Wastewater treatment plant Existing

Waste waler piping shall be extended o new boiler
area and coal yard.

The drain pumps around newly instailed boiler may
be required.

3.7 Fuel Oil Plant

(1) Diesel ail slorage tank Existing

{2) Digsel ot unioading staticn Existing

(3} Dieseloil supply pump Newly installed (2 sels / unit)
(4) tgnition kght oit pump Mewly installed (2 sels / unit)
(5) Light oit suction strainer Newly installed (2 sets ¢ unit)

3.8 Station Common Equipment

{1} Compressed air piant Exisling
(2} Overhead crane Existing
{3) Lifting hoist Existing and Newly instaited
(4} Auxiliary baiter Exisling
(3) Workshop Newly installed
{6) Laboratory Exisling
3.9 Ventilation and air conditioning Exisling

3.10 Ash Handling Plant
(1) Boltom ash handting equipment
Drag chain conveyers (Dry type or Wel type) Newly instaticd (1 set  unit)
Clinker erushers Newly installed (1 set / unit)

(2) ECO, AH, and ESP fiy ash pneumatic
VaLLUM CONveying oquipment
Lol e Powere Limdred £ Pak Cier Povwarr Linsined
MITSURISHH HEAVY INDUSTREES LT,
CONFIDENTIAL 20000 righits e v
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SHANGHAI ELECTRKC

FORMAT OF LETTER OF BID SUBMISSION

Date: May. 21, 2014
Subject: Bid for the replacement of two il fired boilers by two coal fired power
plants

Dear Sirs,

Having examined the Tender Documents dated Jan.22 ;2014 (as amended up-to date)
issued by LAL PIR & PAK GEN (the "Owner"), we, the undersigned, offer to
perform all works and services and to provide all gooeds, equipment and materials
in compliance with the Tender Documents and our technical proposal, for each project
amount USD 259,000,000 (Two Hundred and Fifty Nine Million only) the total amount of
two projects USD 518,000,000 (USD Five Hundred and Eighteen Million only, and the
price quoted is inclusive of all taxes and duties in the country of origin and exclusive of all
taxes in Pakistan.), the optional FGD amount shall be USD 32,000,000(USD Thirty Two
Million only ).

We confirm that we have understood the requirements of the Project after having
carried out a thorough review of the Tender Documents and other documents. We
have satisfied ourselves with regard te all matters which could affect our Bid and
have taken all necessary advice in this regard. We agree to be bound in all respects by

the terms and conditions set out in the Tender Documents and bidding documents.

All the demolition work, disassembly & removal, relocation, overhauling and repair,
modifications, construction of railways, site clearing & area leveling, foundation treatment
and project insurance are excluded.

The works of piping, painting, insulation, storage, labeling and packing will be as per

Chinese Standards.

LAL PIR & PAK GEN POWER PLANTS FUEL CONVERSION PROJECT
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If our Bid is accepted, we undertake to carry out all our obligations under the EPC
Contract strictly in accordance therewith, and to ensure that the Project satisties the
tests on completion and achieves guaranteed performance within the time for

completion.

We agree and undertake to execute the EPC Contract within such period as offered by

LS.

By virtue of submission of this letter to the Owner, we will be deemed to have
acknowledged, accepted and agreed to the following conditions and given the

following undertakings, representations and warranties in favor of the Owner:

+We shall defend, indemnify and hold harmless the Owner and nominees from any
and all losses, liabilities, damages and expenses incurred, suffered, sustained or
required to be paid, directly or indirectly, by, or sought to be imposed upon, the
Owner and nominees in consequence of any breach or non-performance by us of any
of our obligations under or pursuant to the Tender Documents or any agreement
executed there-under or pursuant thereto, subject to the terms and conditions of final

Contract;

«We have the full power, authority and legal right to participate in the Bidding
process as contemplated in the Tender Documents and to perform our obligations
to execute and deliver the EPC Contract and to perform and observe all the terms

and conditions set forth in the Tender Documents;

= All statements and evidence provided by the Bidder to the Owner under this Bid and
otherwise remains true and correct, unless otherwise intimated in writing to the

Owner;

«All acts, conditions and things required to be done, fulfilled and performed

in order to enable us lawfully to enter into, perform and comply with the

LAL PIR & PAK GEN POWER PLANTS FUEL CONVERSION PROJECT
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obligations expressed (or proposed) to be assumed by us under or pursuant to the
Tender Documents have been or, where applicable, shall be done, fulfilled and

performed in accordance with all applicable laws;

*Our representative(s) have been duly authorized to act for and on our behalf and the
Bid and all documents in connection therewith submitted on  our behalf and any
other documents executed by such representatives on our behalf shall be fully

binding on us;

*The execution, delivery and performance of any of the documents required to
be executed by us under or pursuant to the Tender Documents do not and will not
(i) violate any provisions of any existing law, decree, regulation, ordinance or similar
enactment that applies to us; or (ii) violate any existing decision or judgment of
any court or other tribunal or regulatory authority or any arbitral award in each case
binding on us; or (iii) violate or contravene any existing agreement or other

instrument to which we are a party or which is binding on us;

*No litigation or arbitral or administrative proceeding is pending or, to our
knowledge (after due and careful enquiry), threatened against us being litigation or
proceedings which materially an adversely affects our ability to observe or perform

any of our obligations under or pursuant to the Tender Documents and the EPC

Contract;

*No event has occurred which constituted, or which with the giving of notice
and/or the lapse of time and/or a relevant determination would constiite, a
contravention  of or default or breach including, without limitation, under any
agreement, instrument, law, facility, credit arrangement, guarantee, mortgage, bond,
note, indenture, deed, judgment. order, license, permit, consent or obligation by which
we are bound or affected, being a contravention or default which materially and
adversely affects or could not affect our ability to observe or perform our

obligations under or pursuant to the Tender Documents and the EPC Contract;

LALPIR & PAK GEN PQWER PLANTS FUEL CONVERSION PROJECT
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*We irrevocably and unconditionally accept and agree that the Owner reserves the
right to accept or reject any offer or Bid, to modify or terminate the Project as
contemplated in the Tender Documents. Without prejudice to the generality of the
foregoing, if any unforeseen circumstance or situation which might affcct the Project
should arise, the Owner reserves the right to determine, at its sole and absolute

discretion, how such event will be resolved,;

*We have observed the highest standard of ethics during all stages of the Project
contemplated in the Tender Documents and have not engaged in corrupt or
fraudulent practices during such time. Any eftort by a Bidder to influence the Owner
or any employee or advisor (or any affiliates, subsidiaries and agents of the
foregoing) thereof in connection with the Bidding process or otherwise in connection
with the Project contemplated in the Tender Documents shall result in our

disqualification; and

The Bid is valid for the period of six month from the date of this offer.

Should you have question, please do not hesitate to let us know.

Sincerely yours,

oy Lt

Yu Liwen

General Manager of Div.1
Sales & Marketing Department
SECPG, EPC
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SECTION T GENERATL SUMNMARY

1.1 Projeet Bricef

Neshat Group Bus acquired ALS Lal Pir Pyt Limited and AES Pak Gen Pyt Company. Vach
plant hus gross capacily of 305 MW,

They are situated Near Mahmud Kot, Qasba Gujrat, Tehsil Kot Addu District Muzaflaroarh, in
the Provinee ol Punjab, Pakistn

The conversion will be installed two PC Boilers and relative BOP, followed by the reqiirements

of the Technical Specification.

1.2 Standards wnd Codes

Chinese GB and equivalent intemational standards will be comnplint  for Construction,

Eguipiment. Operation, Muatnleaance, etc.

1.3 Scixmic [nformation

The Pawer Plunt is tn the seismic zone 2A.

Peak eround aecclerimtion associated with zone 2A has been recommended 1o vary lrom 0.08 o 1o
162 A maximium earthquake design factor of 0.16g will be utilized for the design of plam
building & structures.

The probubilistic analysts for Pokistan shows that expeeted peak ground acceleration with 10%,

probability of exceedance in 30 years at site is about 016y

1.4 Amhient Conditinong

The Plant shall be designed on the basis of the ambient conditions the “Relerence Comditions™ as

oivin below:

f=}
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Averuge Ambient Temperature 264°C
{desien Maximum Ambient o
503C

Temnperature

Design Mintmum Ambient Temperature | -1°C

Averaue Barometric Pressure 991 Sinbar

Averipe Relative Humidity 19.9%

Design Maximum wind speed 162 knvh L

Raoin fall 263 dimmly }
1.5 Card Analvsiy

For this bidding teclmical deseription, -the imported coal will be the coal source of the power
plani, and the boiler amd the auxiliaries will be designed by the import coul dita. The design coal
characteristies of 1the import coal will be followed the appendices AP-03-31-Solids liquid fircls,
For the eheek conl of the import coal, it is not provided in the Owners Technical Specification
and Appendices. so it will be defined by the fotlowing, according to the appendices AP-003-31-
Seidichs Fgeeicd fureds,

Considering the ESP and WHGD system extension in the future, the blending coat (imported coal

with domestic coal. the ratio is 4 L) wili be asswmed.

5.0 Design cond (mparted coal, as perforinance coal)

The design coal analysis supplied by owner is as follows:

Coal Specification of design coal
Averave Quality

A Proximate Analysis
: Muoisture (a.n) %% 0
i Ash (a.r) % 4.
m Volatle Mutter (a.r) %, 233
1% [Fixed Carbon (a.r) % 533.69
3 Calortlie Value

LLow Calorific value (kifky) 24930
C Uliimzie Analysis
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Coal Specification of desien coal

Averave Quality
i Cilan% 64.79
i [l (a.r) % 3.35
Hi NG % 155
v Oanr % 6.55
W St % 0.55
I} Ash analvsts (% of Wi -drv basis)
i Silkcufas Sio2) 48.1
i Alamimafas AI200) 34.9
i iran oxidefas Fe2OX) 3.4
W Tuanm oxide(as TiO2) 1.7
v Miosphorus oxtde(as P20)3) 1.7
v Sulphur oxide(as §Q3) 2.5
Vi Caleiwm oxidedas Ca0) 6.3
Vit Magnesium oxdelas Me()) {.6
ix Sodim oxidef{as Na2() {).1
X Potussium oxide(as K200 0.3
Xt others 0.2
B Ash Tusibility chigractenstic
i ol deformation temperature {dee C) 1350
i Saltening temperature (dee ©) -
tt Fluid temperature (deg C) 1480
F Hardvrove grindability index (HGH) 53

152 Cheek caal (imported coal, for reviewing the capacity of auxiliaries)

The cheek coul analysis is assumed as follows:

Coal Specification of check coal

Avernue Qualily

Low Calorifie vitlue (kj/ke)

A Proxinate Analysis
i Mossture {a.r) % 17
i Ash (a.n % 155
i Valatile Matter (a.0) % 23
v Fixed Carbon (ar) % 49,5
B Calartfic Value

22415

C Ultimate Analysis
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Coal Specilication of check coal

Average Oualay
i Can) % 60.00
il Hian % : 3.073
i N (ar) % 251
Y O {ur) % 5973
v 5160 % 0.90
vi Cl (a1r) % 0023
i Flan% 0.013
1) Ash analvsis (% of Wi -dry hasis)
i Silicafas Sia2) 53.5
i Atumina(as AI1203) 277
i lron oxidefas Fe203) 3.3
i Tianinm oxide(as TiQ2) | 6
v Piwospliorus oxide(as P205) 1.3 .
vi Sulphur oxide(as S(3) 3.9
vii Calcium oxidefas Calh) LS
AGIY Mugnesitun oxide(as MaeO) 13
ix Sodivm oxidelas Na2O) 0.3
X Potassivm oxide(as K203 (.5
xl otliers -
[: Ash fusibility characteristic
! [nitial delonmativn temperature (dee C) 1134
H Soltening emperature (deg C) -
H Fluid temperature (deg C) 14350
I3 Flardarove grindability index (HGH 33

E 5.3 Blending caul 1 (only for FGD system land reserving)

The blending coal T analysis s assumed as follows:

Coal Specification of blendinv coal |

Averave Qualuv
A Praximate Analvsis
] Muaisture (a.r) % 1.2
i Ash (o) % 19
i Volatile Matter (a.r) % 26
v Fixed Carbon (i.1) %, 438
I} Calorific Value
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Coal Specificalion ol blendinyg coal |
Averacee Qualny
Low Calotific value (kifko) 23313
C Ultimate Analvsis
i C (00) % 2836
i Il {ar)% 31y
i N (i) % A0
v O (an % 5.64
v Si(an% 203
vi Cl(any % .01
Vi Flan'% 0013
D) Ash analvsis (% ol Wi -drv basis)
i Silicafus Sie) 335
i Alumimalas AI2O3) 177
i [ron oxide{as Fe2(3) 33
v Tianunn oxide(as Ti02) L6
v Phosphorus oxidefas P203) i3
Vi Sulphur oxidefas SO3) 3.7
Vi Calcmim oxide(as CaQ) 4.8
Vi Magnesium oxide(as MgO) 1.3
[ Sodium oxide{as Na2() 0.3
X Potassivm oxide(as K20) (1.3
Xi others -
i Ash Fusibility characteristic
i Initial defonmation tewmperature {dee C) Had
1 Softening temperature {deg C) -
Hi Fluid temperatuce {deg C) 1436
F Hardarove grindability index (HGH 53

134 Blending caal 2 (only for ESP reserving)

The blending coul 2 analysis is assumed as follows:

Coal Speeihcation of biendinue coal 2

Averave Quality
A Proximiate Analysis
i Moisture (a 1) % 3.3
" Ash (0.1 % 8.4
11 Volwile Matter {a.1) % 30
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Coal Specification of blending caal 2
Averiee Ouadity
iv Fixed Carbon {a.r) % m
13 Calorific Value
Law Calorilic value (k/ko) 22611
C Liltimate Analysis
i C (a.r) % 50.3
it I (i} % 4.06
1t N {a.r) %4 2308
i D)% 358
v Safar) % 152
Vi Cllar) % : 002
Vit F {a.r)y %, 0015
b Ash analvsis {% of Wi -drv basis) .
1 Silicatas Sio2) 333
i Aluminafas A1200 277
i Iron oxidefas Fc203) 33
iv Titantum oxidefas T2 1)
v Phosphorus oxidef{as P203) '3
Vi Sulphur oxidefas SO3) 3.7
Vil Calcium oxide{as CaQ) 4.5
Vil Magnesium oxide(as MeQ) 13
ix Sodium oxide{as Na20} (1.3
X Potassium oxidefas K20} N
X1 others -
3 Ash fusibility characteristic
i Initial defonnation lemperature (des () L3
i Softening lemperature {deg C) -
1T Fluid temperature {deg C) i430)
I Hardgerave grindability index (HGH) : RR

6 Fuel Ol

HSD (Light fuel oil) will be used fur igniting and fire stabilizing of boiler, the clivacteristics

provided by owner as listed below,

HS1D Speeification
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Techma! Deseription

Test

Test Metiwod

Spectficanion Limil

Specitic gravity 60/60"F

ASTM D 1208

Max. 0.870

Distilltion 90%, recovery. "C ('F)

ASTM D B6

Max. 363{085)

Caloar ASTM

ASTM D 1500

Max. 2

Flash point (PMCCY "C*F)

ASTM D 93

dan, 340150

. ASTM
R . n i ey e

Sulphur content, % wi, 155171266 Max. 1.0
Copper strip corrosion 3 irs, at ‘
SO°C (122°F) ASTuM D 130 Muax. |

. . . . . o Min. LO
Viscosity Kinematie 37.87C (100°F) cs1 ASTM D 445 Max
Cloud point, °C {') ASTM D 97 Max. 6{43)
Puur poinl, “C ("F) ASTM D 97 Max. 337y

Canradson carbon restdue on 10%

dizstillation residue, %o wi. ASTM D189 Max. 0.2
Ash. % w ASTM [ 482 Max. 0.01
Scdunent. % wt, ASTM D 473 Max. (0.01
Water, %4 Vol. ASTM D 95 Max. 0.03
Cerane numher ASTMD Min,

or Centane index 613 ASTM 45

Strony acid number mue KOl o ASTM D 3242 Nil,

Toial acid nwmber ma KOJ I ASTM 1) 3242 Max. (.5

Calorine value BTU/ L.

ASTM D 240

Min. 19000

L7 Water Analvsis

In the project, the water souree is the raw water, The raw water analysis of desigoing will be as

Follows:
Riw Water Analysiy

l;i__: __’___—_—H - Unit Well Water _ E_z;:l‘;\n_:_j_____
ptl - 8.02 7.49

Conductivity psfem 571 257

Total Suspended Solids ppm 434 - -
(..‘E.II.L’ill:Hl‘ ; idldl]L’\\‘- o ‘ pp—[;; S “85 - o .‘()_d_‘_.

!\Iuél;c.ssi.un; i.lalr.(h“tcs;s - p]-;n-{ (;1 - ) 36

e I PP It
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Total Alkalinity ppm 127 100
Sultiare ppin 79 2]
Chlonides ppm 24 24
Lh;] - ppm 0.08 " 0.7

1.8 Enviroumental and Guidelines of the Area

L8 Fiue Gas Emissions

According o the owner and the provisions af the tender documents, the emission standards as

loHaw:
— "
ltem Flue Gas Ewissinn Linits
PA] 500 mg/Nm® for destgn coalin |31
' /100 my/Nm’ for Blending coal 2 in 1.5.4
SO No garantic
NO, Less than SIOIngj’I\hn3 al BMCR tor design coal in 1.3.) ]
1.8.2 Water Discharges
All etfluent will be treated so that it is complizntto NEQS cffluent disposal standards.
PR3 Nose Level
Project noise Tevels shall mcet the limits in the table below. The project shalt ulso not raise the
background noise fevel at the nearest receptor imore than 3 dBA maximum.
Time At industrial and commerciai rapeny
Duytinwe 73
L Mighttinwe h3 ‘
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SECTION 2 SCOPE OF WORK AND TERMINAL POINTS

The

SEOC

Specifieation, tor design, cngineering

of the EPC Contractor

will comprise all spectlicd within Owner's Teclinical

. procurcment, manufacture, packing. loading, forwarding,

transport and delivery 1o site mcluding unloading from casriers at sie, handling and storage at

site, antrin SHe wanspart, crectionfinstallation, painting, tosting, commissioning, carying out

performimes and guarantee tests at site of the systems / equipment inclusive of all Mechanical,

Electrical, Instrumentatton & Cortrol systems, Civil, Stuctural and Architeetural works on EPC

hasis. The renewal, demolition work, disassembly & removal and relocation are not included in

EPC scope.

The EPC Cowrractor will deliver oll necessary functionalities and works including dismantling,

adaprations & refurbishment of existing and conserved systems for a Power Plast that ol two

units 363 MAWe with pulverised coal-fired boiler.

Bocause of facking the data of the domestic coal, all of the Options mentioned in the Technical

Speaification will be considered in the future by Owner. But the hd will be reserved Tor the

G e plan layout and, ESP performance can be inereased in the future extension.

The mainly ermnnad points will be:

exhaust steam outlet

N Battery limits at: Contractar Nate
! turbine MS stop valve | MS piping and its hanger and | Connecting pipes
inlet supporl from the new boiler o the | with existing
turbine MS stop valve mlet shall | Name: MS pipiog
be 1n SEC' scope. Diameter: 11D260.35
Thickness: 26.035
Material: A335PY1 |
2 turbime NI eylinder CRH piping and its hanger and | Connecting pipes

suppert from the new boiler o the
turbine HP eyhnder exhaust steam
outlet shall be in SEC's scope.

with existing
Name: CRII piping
Diunneter: OD 553K.8
Thickness: 12.7
Material:
AG72B70CL52

3 turbine [1RI[H
stop valbve inlet

HRH piping and its hanger and
support from the new botler to the
turbine HRI stop valve inlet shall
be in SECTS scope.

Connccling pipes
with existing

Nume: HRIH piping
[Dhameter: 12333 4
Thickuess: 26,035

LAL PIR & PAK GEN POWER PLANTS FUEL CONVERSION PROJECT
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Material: A335]°22

4 bmoaway outside
turbine house DA bay
al botler front arca.

HPFW piping and its hanger and
suppoit from the new bailer to the
conlluence tece outlet downstream
[P heater § shail be i SECs
scope.

Connecting pipes
with existing

Name: HPFW piping
Bimncter: 0D 3336
Thickness: 26,035
Material:
ESNICuMoNR3-6-4

=) fmaway outside
turbine house DA bay
at botler lront area for
heavy oil sleam
stommzation after the
attemperator outdet

The new 1SD atomization steam
piping and its hanger and suppor
from the enminal poinl to the new
botler shall be 1n SEC's scope. The
detail shail be discussed during
detaif design slage.

Connecting pipus
with existing

Name; Later
Diamelcr: Lawer
Thickness: Laier
Muaterial: steei 20

f Lav away outside fucl
oil pumip house for
LHISD supply and
refum jrping

Tlerminal point 10 the new boiler

The new 1HSD piping and its
hanger and support  from the

shall be in SEC's scape. The
detail shall be discussed during
detail design stage.

Connecling pines
with existing

Name: Later
Diomeler: Later
Thickness: Later
Marterial: steel 20

7 T away outside
turbine house DA bay
at boiler front arey for
boter arca auxiliary
steam piping

auxiliary
nn!

The  new boiler arca
steam piping and its hanger
support from the tenninal point to the
new boiler shall be in SEC's

Name;

scope.  The detail  shall  be
discussed during delail  design
stage,

Comecting pipes wiilt
Cxisting

Later
Diameter: Later
Thickness: Later

Mluterial. stecl 24

b i away outside
turbine iouse DA bay
at boiler front area for
boiler CBI) piping

The new boiler CBD piping and its
hanger and support  from  the
terminal poinl ta e new boiler
shall be in SEC's scope. The detail
shall be discussed during delaii
design stage.

Comecting pipes with
Cxisting

Name: Lawey
Dimneter; Later
Thickness: Jater
Material: stee! 20

9 Im away outside
turbine house DA bay
at boiler fraat area for
botler filling water
piping

The new bailer filling water piping
and i1s hanger and support "“"Nume:
1he Terminal point to the new boile:
shall be in SEC's scope. The deuil
shall be discussed during  detail
design stage.

Connectng pipes with
exising

Latter
Diameter: Later
Thickness: Vaer

Materal: steel 20

o Turbine HP bypass
vithve inlet and outlet

and candenser inlet

The turbine 1P bypass slewmn

nli,ping shiall be  replaced  exeepf

Bypass  bypuss  valve and ity
auxiliaries. The new unbine 11P bypass
steam  piping between the enmina
point and its langer and supjion shal
be in SEC's scope. The detail shatl be
discussed  during  detail  dexign
stage.

Connecting pipes with
existing

valve filed
Namie: Later
Diinneter: Lawr
Thickness: Laler
Material: A335P9H
Bypass vabve
oailet Namwe; Later
Pruncier: Later
1’I|ickncsx: I-niur_
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[ Miterial:
o o 112G MoV Gl 20
L Starts at the wagon triipper room F
(including  the  ecoal  unluading
Coal Handling System cl_cv‘iuc)', Lut vail livnc insE‘dxf Si.l.c_
(ncluding  needed  mformution™s
facilities for train operator)are not in
the EPC contractor scopre,
12 IPBD branch Starts with the existing generator o
e ] outlet [PI3D L |
L3 Anxiliary cooling Starts from existing CW inlet pipe { Connccting pipes
water witll existing
Nae: CW pipe
Diameter:DN330mm
Thickness: Snun
Material: carbon
14 Potable water Starts from existing potable water | Connecting pipes
main with existing
Name: potable waier
network
Diameter: 106uum
Thickness:doun
Material: carbon
o _Isteel Q2354
i3 Reclaimed watey Starts from existing CW water Conpecting pipes
pipe with existing
Name: CW pipe
Diameter:DN SO
Thickness:4 S
Material: carbon
B steed Q2354
78 Rain water Finislies  at Imeter fram  site
- boundary o L
7 Fire water Start from existing raw  water Connecting pl[k?
network with existing
Nume: Raw water
network
Dianeter: DN S0
Thickness:4. 3mim
Mutertal: carbin
R I .. jsteel QIASA
(b The DML wuter pipe Post-IDM waler treatment plant Connecting pipes
with existing
Naime: the DA
Water pipe
Diameter: DN 50
Thickitess: 4 Sinun
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Material: stainless
_ sleel

19 The Acid pipe Post-DM water trealment plant Conneeling pipes
wilh existing
Name: the Acid pipe
Dummcter:DNGD
Thickness:2. 3mm
pMaterial: rubber
lined steel

20 The Alkali pipe Post-BM water treatment plant Connecting pipos
with existing
Nuine: the Alkali
pipe

Diaencter: 1IN0
Thickness:2 3mum

—— _ | Material: steel

21 The Wastewaler pipe Post-DM waler treatment plant Connecting pipes .
with existing
Name: the
WaStCWaer pipe
Disineier:NIN3D
Thickness: 3. 3imm
Matertal: rubber
Ihed steel

3 - —
22 Access road Road for the new boiler area within
the plant.
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SECTION 3 GENERAL LAYOUT

3.1 Phant General byyuut

New boiler Unit 1&2 is located at the pasition of the existing heavy Tuel oif stwvase tank 3&4.
According o Technieal Specification, the coal will be transported ta site throuch ratlway.
Railways lines shall be erected on specific dam msuring protection of power plant against
foods and allowing rail lines level over foods lovel. Consequently train anloading station will
be docated on east side af power plant. And circular Coal storage yard ts located on north of
power plant.

Flv ash stla, sanitary sewage treaiment plant, fire water pump bouse are arranged ot north of pew
bailer . Ash pond is located at northwest of power plant.

The plant geveral layout refers o attached drawing Na, AF439K-Z01 “Plat Plan™,

The Plant Layout will be jointly assessed and finalized in Tuture and the Jinal layoul shall be

subject to confinmation by the Qwner.

3.2 Plant Vertieal Lavout

According to Technical Specification, the elevation of the existing  Power  station s
approximately 117 10 122 i above mean sca level (MSL), sa the site elevation is designed as the
sume as the existing power station. The height ditfercnce between inside Noor and outside
ground ol building is 0.3m gencrally.

The detailed site vertical design will be canfirmed when the more relevan mlormation will be

obtained at next stage,

3.3 Phant Internal Roads

Adequate road and squure will be arranged for the plant, surface of road shall be constructed
with concrete. The width of the niain road is 7.0m and other road is 4.0m. The iy romd tuning

radius 15 9.0 and other road tuming radivs is 6.0m.
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3.4 Piping and Trench

Outdoor cable and most of pressure pipes shall be faid overhead.

Some papes with gravity flowing liquid such ag sewage pipe, rainwaler pipe shail be arranged
underzround.

Where the pipe rack passes over the roads or squares, tie minimum net overhead height of 3m

shall be matntained.
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SECTHON 4 MECHANICATL SYSTEA]

40 Boiler & Auxiliaries

4. L1 Boiler

The boler 15 supplicd by Shanghai Boiler works, Lid. (SBWL} in Ching and it shall be of
300MW class natural circulation, sub-critical pressure with single steam drwm and single reheat.
101 semi-outdoor arranged and has a single fumace of reverse u-form | -type, Double pass)
arrangement and full pendant steel structure, dry botiom type water-cooled, balanced drali
furnace and is desiened with I;mgcn.ti:il firing arrangement of burners. There are five mills with
20 coal nozztes in different clevation in the furnace zone of the boiler, Light diesel ol will be
used Tor start-up and stable combustion. The Hight diesel oll will be designed Tor 135 96 BMCR
foad and stemn atomization. The boiler will be designed to achieve a stable famie withont oil
burner support down to a load of 40% BMCR and will he designed to achieve stable unit
openition down to 40% TMCR with any (wo adjacent mills in operation.

AL the designs will be in acconlance with ASMI: “botfer and pressure vessel code™ and
“National Fire protection association code"

Boider capacity and main parameiers as follows:

[ _ MW 363
Botler Capacity -
Unit BACR

Maxinum Steam Fiow th FEXH) |
;‘aupcrhcal Steam Ouilet Temperature oC 344
Superheat St;am Outlet Pressure - MPn%g}_ o 17.9
I-(-chc:ll Stean IR ) L”h. FI97.9 -
Reheat Steam inle T-cmpcru!un: - c | _—3_.3;__'
Reheat Steam inlet Pressure MPa(z) - 3._8(]— N
Reheat Steam Qotlet Tempesature " 344
Rcll_cul Steam Outlet Pressure ] 1\-11’;-1{5;} 354 ]
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4.£.2 Pulverized Coal System

‘The conl pulvenization and (iring system design will ensure complete safety ol the plant,

equipiment and the porsonnel,
4.1.2.1 Coad Chutes and Bunker Shut OfT Valves

Raw coal chites and bunker shut off valves will follow as below:

() Motor operated Raw Coal Bunker shut off gate at the bunker outlet and manual gate at RC
feceder inlet. All components al gates coming in contaet with coal will be ol stainless steel.

(h) Coal cunnccting pipe between bunker shut off gate and RC feeder infet will be 9920
imm{holding).

(c) Coal connecting pipe between outlet of feeder and inlet of mill along with motor operated

shutotl gate at RC feeder autlet,

4.1.2.2 Pulverizer

[Direet firing, pressurized cald primary air, pulverized coal system with MSM wifl be adopted in
this project. Five (5) sels ol MSMs, cleetric gravimetric coal feeders (EGCF) and raw coal
bunkers will be provided for cach bailer,

Raw conl fram raw coal bunker via EGCF will be pulverized and dricd in the MSM, then be
separited i the MSM separator. There are four (4) pulverized coal pipes on each separator
connected 1o fowr comers of botler burners in the same level. Five (35) seis of MSMs carrespond
lo five (5) Jevel burners of each boiler. Diameter adjustable device will be placed st pulverized

coal pipes. so that the resistanee of cach pipe is e same.
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Ml steam inerting sysiem will be provided as per standard and proven practice of manufueiurer.
Suitable lifting device for mili maintenance will be provided.

Each MSM wili be cquipped with one gravimeltric type coal feeder. Coal feeder can endure the
exploding pressire of 0.353MPa. The EGCFs have alanus al coal flow break and black, EGCF
equipped with coal flow monitor cte, so that opermior can handle emergency and ensures safe
vperation.

Each pulverizer will be complete with ail wear parts, wrinding elements, tubrication system
(consisting of 1 x 100% lube oil pump, I x 100% lube oi} coolers, T x 100% filters ete ), drive
mowr, auxiliary gear, and with platform around pulverizer for safe and ¢fficient operation of

pubverizer.

4.1.2.3 Pulverized Fuel Piping

a) - The design and armangement of fuel pipe will ensure uniform distribution of privmary air and
pulverized coal between all burners served by ooe pulveriser under ali canditions of loading,

b)  Coal air mixture velocity in coal pipes - minimunt - 15 m/see and maxiowm - 28 m/sce.

¢} The piping system shall be dusigned for a continuous operating temperature of 90 degree
Celsius (iminimum).

d)  Metal expansion joints for PTF piping shall be provided to ke uep the furnace expansion.

¢} Shut off manuat gate valve before each coal bumer and a power operated mill discharge
gate valve at each elassifier outlet on each pulverized fuel pipe.

) Suttable devices shall be provided in each pulverized coal pipes to emable on load

adjustment for equalizing flow.

4.3 Air and Flue Gas System

Direar firing. pressurized cold primary air system with MSM shall be adopted an the project,
Lach boiler will be equipped with 2 sets of axial type, constant speed variable pitel controlled

FI fans, 2 sets of axial type. Constant speced, biade pitch eontralled 1D fans, 2 sets of axai,
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constant speed, varable pitch PA fans and two (2) sealing air funs. During vperation, pressurized
atr shall be forced into furnace. Flue gas from the Numaee shall be induced to atmosphere vig

chimney.

4. 1.3 1 Primary air system

Main function of the system is tu feed pulvenzed coal. A part of cold air [rom PATFs shall be
forced into triscetor regenerative air preheater. After being heated, this part of primary hot air
shall be lead to MSMs. The rest part of cold air from PATFs shali be lead to primary hot air duct
for temperature adjustment, The mixed primary hot and cold air will be lead 0 MSMs, and it
will be acted as dry medium. Cold primary air to MSMs (boosted by scaling air fun) and EGCFs
will be acted as seal medium. The axial, constant specd, variable piteh PA fun can adjust air flow
and pressure automatically,

Proimary air will be heated tn air preheater, and be sent to MSMs via common manilold. Primary
air damper will be placed at air preheater outlet. When air preheater failure happen, the damper
will be closed.

Pressurized cold air from PAFs will be regarded as repalating temperature for MSMs and scaling
air for LGCFs. Same of pritnary cold air will be seating air for MSMs via sealing air fan. The
former will be mixed with hot primary air. Mixed air can meet the twemperature requivcment of
coal dried in the MSM and lead pulverized coal out of MSM to burner,

When ane MSM failure happens and shuts down, the corresponding prcumatic damper on
primary hot air duet shall be elosed immediately to avoid primary het air enter into MSM. To
avoid primary hot air emer into the duet of primary cold air, motorized damper on the cold duct
will be atso closed immediately, Air flow measurer will be installed on the air duct.

PA Fan Charaeteristics

PA fan shall be centrifugal type.. PA fan shall be compatible with Pulverized Fuel sysiem
resistance and botler operation at rated loads, during boiler swart up & law lead aperation
condilion.

The system resistance curves shall alwoys be sulticiently below thie fan stall fine.
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The margins shall be 20% for Naw & 25% for head, and the nrargins shall be respectively
over the caleulated values at [00%BMCR condition (based on design coal) in the project.
PAT Suction:

a)  Silencers shall be provided at the suction of PA fans to fimit the noise level as speciiied.

b)Y PA fun suction shall be provided with trash screen assembly and shall lave suitabie

atrangement ta avoid rainwater from direetly entering the fun.

¢} Location of PA fan suction hood shall prevent entry of dusty air into Jan

4.1.3.2 Forced Draft and Induced Dra ft System

The system shall provide air tor fumace cambusting by FDFs and induce flic gas for keeping
lwmace balance by IDFs. Cold air frorm FDFs shall be forced inta trisector regencrative air
preheater (APH), and hot air will be senl o secandary air box and be distributed to furnace for
combustmy. Flue gas induced by IDFs shall be exhausted to atmosphere via chimpey.

Two (2) FDFs will be equipped tor each boiler. Cold air mterconnceting duct, which connect twa
ducts between FDTs downstream will be set, and hot air laison duet arranged at APH nputlet. 1ot
sceondary air (SA) box is special design, control damper and Maw measurement device fave
been equipped for hot Sa duct, hot SA flow 10 the boiler will be almost equal, so that stahle
combusting and reasonable tenperature Feld in the fumace can be easured, and will reduce
temperature deviation at two sides of boiler,

Mator aperated damper will be equipped on hot SA duct at APH ontler Wihen APH 5 out of
operation, the damper shall be elosed automatically. Damyper and air flow measuring instrament
shall be equipped for each branch of hiot SA duet, the details reler 1o air & gas syslem drawing,
Two (2) IDFs will be equipped for each boiler, flue pas heat primary enld air and secandiry cold
air by APIL Then fiue gas will througly 'SP and drauglit to chimney by [DF. Motorized dampers
will be eyuipped for the inlet gas duct of APH. when APH §s out of aperation, the curresponding
damipers shall be closed automatically,

Two trisector regenerative aje preheater will be equipped, and primary and secandary air will be

heated in e Detait af APH will be submitted by SBWL within the design basis report of boiter.
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The forced draft (F.D) and induced dralt (1.D.) Tang shall be capable maintaining
balunce draflt conditions 1o (he turnace over the entire foad range while firing the
specificd range of fuels.

Far FDE and 1DV design, the margi shall be 10% for Bow & 20% for head. And the margins
shall be respectively over the caleulated values at T00%BMCR condition (based on desipn coal)
in the project.

1D tan componem shall also be designed to withstand a certain extent excursions in (lue gos
temperature, keep the safe and snwoth operation of fans and without any damage or increased
mainienance.

FI> and 10 fans shall meet Following operational requirements,

Mode of operation: Two tan in paraliel

The fans shall be suitable for parallel operation and sharing the load capacity over (he enlire
range of operation without hutting. Pulsation shalf be avoided by sunable design of funs and
connected ductwork.

The tayout of FI2 and iD fans shall ensure interchangeability ol ihe iapellers.

FDF Suction:

a) Sileocers shall be provided ai the suction of FD fans o Himit the naise level as specilied.

b) FD fun section shall be provided with trash screen assembly and shall have suitable
arrangement to avoid rainwater from directly entering the lan.

¢} lLocation of FD fan suction haod shall prevent entry of dusty air into fun.

4.1.3.3 Seualinyg awr system

2x100%, centrifupal scaling air fans will be equipped in the system, onc in operation and another
standby. A parn ol primary air will be boosted by sealing air fan, and then it will be sent into
MSMs as sealing air. At sealing air fans inlet, air [tters and motortzed dampers will be arranged,
and at sealing air fan outle(; the automatic diven discharge damper will be aranged. when one
fan ts in operation, anoter”™s infet damper 15 closed.

4.1.3.4 Etectrostatic Precipitator (LSP)

One botler will be cquipped with twa sets of ESPs. Flue gas (roin ccanoimizer will cuier into two

(2) air preheaters, pne motor operated daper will setat (he inletal’ cach air prelicater gas side.
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Wien emergeney happens 1o one air preheater, the respective damper wil be closed, During air
prebeater start up or shul down, the damper will be openad or elosed.

Flue gas from air pecheater enters into ESP with four clectrie-fields, Flue gas via ESP, IDF &
chimney will be vented into atmuosphere. One motor operated damper will be placed at ESP
autlet connecling duct. |

Motor operated dampers will be placed at IDF infet & owtlet. When IDF failure happens, 1t will
be overhauled alter the dampers closed. During IDF starting up or shutting down, the dampers
will be opencd or closed.

The inlet of the precipitators shall be provided with suitable Nanged connections wids the flue
gas ducting which shall be completely seal welded inside and outside afier asscmbly.

The dust concenrration ar the outiet of Electrosiatic Precipitator shall be Himited as follows: =300
mg/Na' with one field ot of service at 100%BMCR aperation when design coal fired: <100

mg/Nm® with all lield in service at 104 BMCR operation when design, cheek and bieading coal

firad.

4.1.3.5 Duct and Dampers

Various type of dampers as shown in system diagram. And the dampers will be provided at
various location as shown in system thagram. Desien and constructiony] features of dampers will
be as per urthier canact.

Thickness of air duct will be 4 mum and tickaess aof flue gas duet will be 5 mm Material of
construction of ducts will be carbon steel These ducts will meet design and constructional
requirelment as per contract. Considering low foad operation condition, the zas flow will be less

and pas velocity will be low, so ash loading in gas duet a1 upstreint and downstream of ESP wili

be considered.
4.1.4 Fucl 0il System

Fuel oil system being provided will cater to high speed diesel (HSD) Tiviag requirements of
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Steam Generators. The TSP shall be ased for cold start-up, warm-up purposcs, start-up /
conumissioning activitics, far fire stabilizing and firing up ta 13% BMCR of the mam botlers.

For this renovation project, i the original HSD systen has coough capacity to supply li.lC uil for
one boiler igniting plus one boiler stabilizing, the original HSD supply and storage system and
equipment can be reserved Tor the new boilers.

According to the information received, the HSD supply and return oil system shall be conpeeted

(rom the plant MSD oil piping ol the existing power plant,

2 5team Turbine & Auxiliarics

For 11115 renovation pll)JE_CI the steam tarbine and its auxiliaries shall be kept satme, and only part
ol systei will be moditied o mateh with the new boiler-turbine systent operation, such as main
steam and rehicat steam system. feed water system and auxiliary cooling water system ete.

The following description is main system modificoton

4.2.1 Main steam and relieat steam svstem

Main steam system witl convey superheated steamm Irom the super-heater outlet to the HP main
sleant valve.

Reheat steam system will convey cold-reheat stewm from 1P casing exhaust spout o inlet of
boiler reheater and convey hiot-reheat sicam ta BP main steam valve,

Main steam and reheat steai ts a unit system.

The new repovalion main steawm piping and reheat steam piping shall be coonected fram the
original wrbine steam inler and outlet via piping rack to pew boiler,

To make sure that the original M-BEP ean be reserved and Ui iew boiler motive stean parameter
cati reach the requirement of tirbine at F00%ABMOCR and 100% TMCR condition, the prelininary
hydraulic calculation has been done. and the diameter of MS syswem peping has been enlarged,
And to try to reduce the RIT system pressure drop, the diameter of R sysiem piping has been

enlurged too, and the pressare diop s about 200 ol webine HE eylinder exlaost steam
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Piping material shall be as lollowing:

Main steam piping: A335P9|
Cold reheat steam piping: AGT2BTOCIA?
Hot reheat steam piping: A333P22

4.1.2 Feed-water system

The function of this system is to pump feed-water from deaerator storage tank 0 eeonomizer
inlet header of botler through three 1P heaters via mwtor-driven feed water pumps with hydraulic
couplers. Feed water is heated to the given temperature in HI'-heaters by turbine extraction steam
o improve heat efliciency of the unit

The new renovation 1P feed water piping shall be connected from the existing piping at Im
away out of DA bay via piping rack 1o new boiler.

Piping material shall be as following:

HP feed water piping: PINICuMoNb3-6-4,
4.2.3 Auxiliary caaling water system

Considering new boiler auxiliarics, more cooling waler will be required than fuel oil boiler
auxtharies, so auxiliary cooling water system capacity should be inereasced.

Far this project, an additional auxiliary cooling water system will be set for new boiler
auxtliaries cach unit. Each system shall be with two 100% ACY transfer pumps and one 100%
filter.

Piping material shall be as following:

ACW water piping: Steel 20

4.3 Coal Handling System
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4.3.3.1 Coal Unloading system

The tmported coal will be dedivered by trains, The eonl will be unfoaded from wagans by wagon
wipper, and then it will be ransferred to civeular conl storage yard through conveyor belt. The
local coal will be delivered by trucks, but in current design the truck unfoading ares and intertoce
are reserved.

Two set of wagon trippers will be seranged for coal unfoading Trom wagons. In general, one set
ol wagon tnipper will he in operation and the other will be in stundby. However, two set of
wagen (rippers will be able to operate shmubtancously.

Under the cach wagon tripper, coal hopper is arranged. Under the cach coal hopper, two coal

feeders with feeding capacity of 7301/h are installed.

4.3.3.2 Coal Yard and Starage Facilities

Theee crrcular coal storage yards will be arranged in the plant. Two cireular coal storage yards
with 120m diameter are used [or imported coal siorage; the stumge capacity of them s
2x 1500001, One eircular storage yard with 100m diameter is used lor inpurted coal during lew
first year of power plant operation. but as the developnient of domestic mine, it will be
particularly used lor local coal storage; the storage capacity of this circufar coal storage yard is
Ex 100000t The towl storage ol the thiee circular coul storage yords is 40437, which is enough
for about 60 days coal consumption for Tull load of two boilers.

Three set of stackerreclaimers with stacking capacity af 1500 vh and reclaiming eapacity of
600V will be installed In cach cireular con! storage yard. Al controls required for the stacking
and reclanming operations will be installed in the operator cab. Al drives will be designed for
continuously operation,

Coal hopper and emergency coal hopper are arranged lor cach cirealar cou storage yard. Under
the coal hopper and emergency coal hopper, coil fecder with Teeding capacity of 600t/h is
hsialfed.

‘Three bulldazers and one wiicel 1ype foaders will be Turnished for auxiliary warking,
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4.3.3.3 Belt Conveyor System

Double stream belt conveyor system will be arranzed. Before the civeular coal storage yard, the
belt conveyors will be designed with B=1400mm, v=2_Sm/s. Q=1500Uh. After the circudar coal
storage yard, the belt conveyors will be designed with B={000mm, v=2.0m/s, Q=600tn. Fire-
resistance belt will be used for all conveyors, |

NO.7, NO.8 und NO.9 belt conveyor will be single.

In general, one of the double belt conveyors will be in operation and the other will be in standby.
However, the two belt conveyors will be able to operate sumubtancously.

Electric two-side ploughs will be instafied on NO, T4 A/B/C belt conveyor in coal bunker bay for
unloading coal to coal bunkers,

Closed galleries will be arranged for all the beit CORVEYOIs,
4.3.3.4 Coal Crusiiing System

The in-plant coal size is less than S the crushing systein will ineet the need of the boilers 1o
coal size.
The coal crusher house is located behind the coal yard. There is a boisting device and enough

space in thie coal erusher house for maintenance,
Two set of crushers with capacity of 600U will be installed. The max inlet size of the crusher is

300mumn. The size of the erushed coal will be within 30

4.3.3.5 Contro! of Internal Coa! Handting System

Indwvidual DCS subsystem and local control mode will be adupted in the coal handling system.
The stacker-reclaimer will be controlled Idcnl by..

The control of the coal handling system will be pertormed in the control room, which shall be
tocated in the middle of the conveying system.

Operating modes of the coal handling system can be selected and switched in the control roomn.
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Local push-button can be used for emeruency shut down. Interiock and protecting devices are
mstatied lor the whole coal handiing system.

The control system of conveyors will have sensors cluding zero speed switch, belt sway switeh,
pull cord swikch, plugged chute switch and stick ability trembier, high/low bin level signal, radar
level signal, ete. A sound alorm will be adtomatically achuated by the switching-on of any

cquipment.

4.3.3.6 Auxiliary Facilities of Conl Handling Sysiem

Two-stage magnetic scparator will be justalled before coal crushers to remove tramp iron in the
o

coal. And one-stage magnctic separator will he instatled after coal crushers.

Mechanical sampling devices, belt scules and coal deposit pond will be designed in Coal

Hundling System,

4.4 Ash Handling System

4.4 1 Main Design Principie

Ashi handling system will include bottom ash,8y ash handling system and mill rejection
handling system. The wet type system will be adopted Tor bottom ash handling, pheumatic

pressure conveying system for fly ash handling and mechanical system for mill rejection

handling.

4.4.2 Ash quantity

Quutity per hown(Lh) Quantity per year {Ex1071)
. Bottam Ml . Untiom Mitt
FFly ash L Sum Fly ash L. Siun
asi rejecliom ash rejeutio
EX365M | Design
b1.56 O3 0.67 LR [RE) 1.27 0.44 t3.12
W coul
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Check

2174 242 0.73 2495 14,14 [.57 0.4v 1620}
coal
Design

33z 3.9 134 40036 I1R2 254 f1.8% 2624

2X365M | coal
W Check

43.52 484 1.3 43806 2828 3.4 093 324

coit!

4.4.3 Bottom ash nandling system

The scope of botom ash handling system s fram bottons ash discharging outlets of the 2 bailers
to bottom ash storage area's exils.

The purpose ol bottom ash handiing system is 10 remove batom ash from boltam of the bailer ta
battom ash storage area. There are two types ol boltom ash handling system in general, one is dry
type system and the other is wet type. Recuuse the dry type system has a negative influence on the
boiler efficieney according 1o the operating experience and data of power plant, and can cause e
increase of coal consumption. In addition, the dry bottom ash ean also cause a high level of
environmental contamination in the ash storage area. The wet type system will be recommended
for this project. For details please see drawing 30-AF439K-C0! “Boitam Ash Handiing System
Dhiagram *,

The continuous bottom ash produced by the boiler shall be removed from beneath the furpace by
means of a submerged seraper conveyer, then fails i bottam ash storage area directly. I the
system the bottom ash is caoled by water. The System could remove a 6 hours backlog of bottom
ash with each unitat 100% BMCR,

One submerged seraper conveyer which the capacity is 5-120/0 wili be equipped lor cach boiler.
Each unit is equipped with one botiom ash storage arca, the capacity of whieh can retain more
than 72 hours' battom ash. The bottom ash afier draming will be transport to ash pond by ash
trueks.

The overflow water from each subimnerged seraper conveyer and bottom ash storave arca will fall
into a below graund gravity sturceway 10 flow into drain sump which 15 located beside the
conveyer for each boiler, then eed back into subinerged seraper conveyer or enal deposit pond by

drain pumps, and the slag will be send baek 1o, but there is not averflow water when the
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bottam ash systent operates properly.

4.4.4 Fly ash handiing system

The scope of fly ash handling systewn is from outlets of ESPL APH, and ECO. hoppers” oatlets to
iy ash buffer silo’s outlets including the discharging equipments.

Positive dense pncamatic conveying system will be adapted for fly ash handling. For details
please see drawing 50-AF439K-C02 “Fly Ash Hundling Systent Dragram™.

The fly ash discharged by ESP, APH and LCO, the capacity is about 27th, which is 1.5 tunes of
each boiler's design fly ash quantity at BMCR condition. There are 32 ESP hoppers, 3 AP
ho.;.apc.rs, and 4 LCO hoppers for each borter. And for cach botler, there ure tol;ﬁlly four ash pipes,
one pipe for the APH and CCO hoppers, three pipes tor the ESP hoppers. Fly ash from cuch
hopper will fall into a tansmitrer thraugh infet valve. being conveyed alierward to fiy ash sidos
by compressed air.

A fluidizing air system inchuding two ﬂuid:zing blwers and air electrie heaters is devised for
each boiler's hoppers, one in operation and one stundby. [t will be designed to make the ash
diseharge stnoothly from the hoppers,

There are three ash silos Tor this project and the usable volume of each is 5400171], which ean
storage 120001 Ry ash totadty. The fly ash of the ESP APH and ECO of the 2 boifers will be
transported into the silos, Onc vent [her will be focated on cach sito’s rool Tor vent air cleaning,
A fluidizing air system including 3 Aoidizing blowers and alr electric heaters is devised lor the
three silos. 1t will be designed to make the ash diseharge smonthly from the silos,

There are two outlets under each ash silo. The Ty asl can be discharged by dry type for eomplex
ulilizatian or eonveyed to ash yurd by positive dense pieainatic conveying system. One dry ash
unjoading spouts will be mstalled wnder one outlet of cach silo, the capacity of which i 1300,
The diseharged ash will be transparted 1o end users destination by trucks. One transmitter will be
instolled under the other outlet of cach stlu, and can convey the unsold ash to ash yard by
compressed air,

There are two steel Ty ash bafler sitos near the ash yard, and the usable volume of cach s
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by fly ash. Two twin-Paddle mixcrZunloaders cquipped under e two outlets far ash
canditioning, then the ash will be stored into e ash yard by trucks. A fluidizing air system
melnding 2 Nuidizing blowers and air electrie lieaters is devised for the o silos. Tt will be
designed to make the ash discharge sioothly front them, | |
The compressed air is supplied fur fly ash haitelling system. The conveying air compressors and
atr dryers are installed in conveying air compuressor house. 3 sels screw air compressors are
adopted in the compressed air system for the 2 boilers (IW+1S}), the capacity of which will be
42:713/:ni11, 0.75MPa cach. In addition. 3 relrigerated air diyers will be provided (o reduce e

humidity of the compressed air, hence reduce the possibility of plugging in the ash pipe.

4.4.5 Mill Rejection Handling System (Mechanical) descripiion

A simple mechanical handling system will be used for mill rejection handling. For details please
see drawing 50-AF439K-CO3 “Mill Rejection Handling System Diagram™.

In cach shift, mill refection discharged Irom cach mill will be hold in a movable Lopper for a
period until 2 fork 1ift come o move the hopper aw of bunker bay. The movable hopper will then
be lifted to make mill rejection discharge into a truck Tor fugiher transportaton o ash yard for
depositing.

There is flushing water in the mill reject case for cooling mill rejectian and preventing the dust.
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5.2.3 System Descriptio

Because the materal of CW pipe is unknown, the carbon steel will be assumed to be the miaterial
of canstructed CW pipe and the cooling water lor briler auxiliary is lo be taken from constructed
CW inlet pipe of power plant.

The nominal diameter of main auxitiary cooling water pipe ts DN330 and DN250 or DN150 [or
branch pipe. For detail of the ACW system, please refer lo 50-AF439K-801, Principle Diagram

of Water Supply System.
5.3 Plant Water Supply Syslem

5.3.1 Syster functiun

Fhe plant water supply system will supply water to users in boiler area and part of plant arca.

The system includes potable warer system and reclainted water systei,

5.3.2 Scope

A sct of water supply system for new part of power plant will be designed and provided.

5.3.3 System descriplion

{1Potable water supply system

The potable water will be taken from the existiug potuble water pipe in power plant. The nominal

diameter of main pipe will be DN100.

(2) Firc water system
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New fire water boosting system and fire waler pipehine network will be provided for new boiler
and coal handling system. One set of electric molor-driven fire puinp, one set of dicsel engine
fire pump and 1wo sets of jockey pump will be provide,

L000m" fire sater tank will be provided lor fire water storage.

(3} Reclaied water systein

The waste water generated in the process oF operation shall be colleeted 10 waste water treatment
system, alter being treated 1o meet the requirement of reclaimed water. It can be reused as the
water source of the caal yard sprinking water, washing water lar eoal handling system and ash
handling system. The reclaimed water systein cansists of reclaimed water reservoir, reclaimed
waler pumps and reclaimed water pipelines.

The make-up of reclaimed water will be taken from existing CW pipe.
5S4 Plant drainage system

5.4.1 System function

The plant water drainage systein collects the dratnage water in new parl of plant area. The
systemn tnecludes sanitary sewage waler system. industrial waste water (The water has been

treated to mect the requireinent ol the drainage stardard), and rain waler drainage system,

5.4.2 Seape

A complete water drainage system for new construction part al power plant witl be designed and

provided.

3.4.3 System description.

The separale waste water colicetion and drainage systems composed of sanitary sewage system,
rainwaler and industrial waste wuter systeiy, will be adopted 1a calleet the smtitary sewaue,

ramwalter and industiial waste waner for new part of power plant.
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The sanitary sewage gathered togethier througli a separate drainage pipeline network will be

discliarged 10 sanilary scwaze reatment plint for treauncmi W0 meet the requirements of
rechatmed waler qualily.

For industrial contaminated wastewater, afier being treated individually, it will be collecied :l.ild
drainage 1o the reciaimed water storage reservoir for reusing,

For non-contaminated] industrial wasie water. il will be collected and directly drainage to the
reclaimed water reservoir.

For the rain water of new part of power plant. it can be collecied and discharged to rain water

storage basin and used for ash/residuc mixture.
5.4.4 Coal cuntaminated waste water and sanitary sewage treatment plant
5.4.4.1 Coai contaminated waste water treatiment plan

The coal contaminated waste water treatment plant will teat the plant coal contaminaied ‘waste
water {rom coal handling systeimn and coal yard. The coal contaminated water after being treated
will be reuscd.

The scope of the system includes complele coal contuminated water treatment plant including

boosting pump, treaument equipment, pipes. valves ete.

The preliminary treatment capacity is 2x 200,

5.4.4.2 Sanitary sewage treatiment plant

A new sanitary sewage treatment phimi is 1o be built for new part of power plani. The saniacy
sewage trealment plant will freat the plaan sanbiary sewage for the purpnse nf repsing.
A sanilary waslewater treatment plant will be desizned and provied.

The prcliminary treatmient capacity is 2x2m'h.
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SECTION 6 CHEMICAL WATER TREATMENT
6.1 DM water polishing treatment System
6.1.1 Design condition

The conduelivity of existing DM waler is 2~6umici.
The DM waler polishing treatment System wiil be designed according to the condition:
The acid & aikali system and wastewater treatment system had be designed in the existing DM,

water system

6.1.2 System description

In order to improve the existing DM, water qualiry, DA water polishing system will be provided
to get the DM water with 1ts quality conforms 10 the standard required for the new boiler.

1) System flow diagram

The prineipal flow diagram of water treaunent svshem is as follows:

DM. water from the existing DM water pump Mixed bed  Thermal sysiem of mam
building.

2} Ouitput of water treatiment system

Output of imixed bed systemn: 2X 65mh

3} Qualny of demineralized water

The effluent quality of demineralization svstem is as tollows:

»  Conductivity: <0 3us/em(23"C)

»  Silica dioxide: < 20pg/

6.1.3 Operating and coniroiling

The whole post-DM water treatment systam shail be nperated automatically,
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One train of mixed bed will be running and the other one standhy,
When unitis in accident or in starting, the two trains” will be put o service.
E]

6.2 Chenical laboratory, analysis insteuments and equipment

In the project, ehemical aboratory ravms whicli consist of coal analysis will be arrunged inthe
coal handling control building. Snme necessary instenmnents and equipments will be provided for

coal analysis. The water analysis and oil analysis mstruments will usc the existing systemn.
6.3 Chemical reagent systems and sanmipling systens

The existing chemical reogent systems and sampline systems can meet the requirement of the
g Y pling

new botfers,
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SECTION 7 CIVIL AND CONSTRUCTION

7.1 Architectural Works

7.0} Scope

This section covers the detailed technical veguireinents for the enginecring

of the Architectural Works, and reluied facililios,

The scope of work shall mainly include:

- Cladding, roofing, Nashing, gutters, downpipes, doors, windows, gl

[=h i~}

and vther fitings.

- Brickwork, rendering, plastering, <ifing ond suspend.d cerluigs,

- Painting and surtace reatinment.

7.1.2 Buiidings And Suuctures

List ol Buildings And Structures

I

o

. supply, construction

azing, ventilation louvers,

No. Name OF Architectural Paver _ Super Foundation or
MNrnber L._f\it.‘ﬂ( '} Struciure substructure

] Coul Bunker Bay o __| __ 135 Stec! Swructure RC foundation
2 Air Compressars Building ? rr 432 Sicel Strucrure RC fowndstion
3 flv ash sila ___ 2 . 1524 RCC RC fuundation
TT-2 Coul Conveying Tower s 590 Sicel Suucture RC huundation
i} TT-3 Coal Conveying Tower 4 376 Steel Structure RC fwandation
7 TT-3 Conl Cunveying Tower | % 4576 Steel Structure RC fuundation
9 | Lighting Room o oo | Swee Structure RC fuundation
{0 | TT-5 Cuoal Conveyhy Tower __ 8 3097 Steel Swructure RC foundution
| 1T-6 Cuat Com'cm_'_l'_qt\_r_ur e 4 672 | Sicel Structure RC fuundutiyn
12 | TT-7 Cou! Cunveying Tower o 3 o mm Steel Strueture RC fuundation
A Coal Crusher House 4 TR Stedd Stwetare | RC favndation
I8 | Coal Handling Control Howxe ! I' 176 RCC RC tunadation
19 [ Bulldozer Garage ) 1 ] ! 153 RLCC HC forndation
20 | Wagon Tiipper Raom I ___i R.C.C RC foundation

i

‘

!

Nuoie: calcutating the area by ihe dimnension of the gxes .
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7.1.3 Description of Architectural Waork

- Allbuildings are designed to mecet the Design Canditions specified in general requirement
and in this docwment.

- Raad accesses are provided to all buildings

Access doars have cunopies, and are fumnished wity leak tightness, weather-proaf, insulation,

Fire praof doors should provided whercver required. as well as required hardware.

- Handrails with toe plates are provided wround openings in floors, platforms and landings.
Removable hapdrails are provided for floor apenings as necessary for maintenance
operations.

- Roofs are insulated; water pronfed & sloped for draining.

~ Ferrous malertul is painted or gulvanized

- Monorail hotsts or other {ifting equipmeny are provided.

- Remnforeed concrete stair reads will be equipped with non-ship nosing,

- All foundanons and trenches are of reintorced concrete construction.

- Buildings arc architecturally compatible with cach oiber both on efevations and ¢olors.

- The steel stair treads are galvanized gratings. with non-skid metal nosing, fastened with
countersunk flat head gaivanized mild steet machine bolts with fock washers.

- All gratings are galvanized apd fastened with golvanized mifd steet studs and nuts and clips
in aceordance with prating manulictures”s recommendations

- The Tant Site trenches are reinlorced conerele construction.

- Trenches have unimpeded drain. Treaches under roads are strengthened.

- All the material and cotor uf material witl be decided later.

7.2 Civil structure

7.2.1 Scope of work

For eivil struetural pints, the coul bunker building, support structores of Hue ras ducts, botler
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elevator support structure, coal convey transfer butlding, ehimney and others new

buildings/structures Tor thre coal Ored plant will be in the scope of SEC.
The eritical pipe supportwill be s the seope of SEC, The T will be 1O meters owtside ol the

mai power house

7.2.2 Design code

All the buildings/sirvctures and foundation will be designed as per Chinese GB codes. The

equipment foundations will be also designed to match requirements from manufactory.

7.2.3 Load
7.2.3.1 Dead loads
The dead loads includes the self-werght of Traming. rools, Moors, walls, partitions, platfurms, all
permanent equipments and ete.
7.2.3.2 Live joads
Live loads consist of assumed unit loadings deemed sufficient to provide for movable or
transitory loads such as people, portable eyuipmem, Hxture and cte.
Pipe Hanger Loads and equipment louds
The pipe hanger loads and equipnient loads are provided by other disciplines or equipment
supplier, such as mechanical, electrical aml cte,
7.2.3.3 Crane toad
The cranc load will be determined according to “Load code for the design of butlding structures
G13 5000920127,
7.2.3.4 Wind load
According to the input from the OWNER (162 km/h {to be confinmed))
7.2.3.5 Seismic action
According to the tnput from the QOWNLER, the peak ground acceleration (with §0% probability of
excecdunce in 50 years at site) is 0. 6e(1o be conlivmed). Scismie action will be computed using

eithier of the following two methads: (1) Base shear method; (2) Response spectrsm method.
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7.2.3.6 Load eombinatian

The oad combination will be done according 1o the requirements of the Chinese GB codes.

7.2.4 Coal bunker building

The eaal bunker building will be of steel structure, The transversal lateral force resisting system
shali be designed of rigid connection lrame with necessary bracings. Longitudinal lateral foree
resisting system shall be designed of pinned connection structure, which ennsists of frante
beams, columns & wverlical bracings. The eanihiquake foree and wind force structure shall be
carted by verlieal bracings.

The eoal silo will be of steel structure,

The floor{exclude the roofyand piatforms wiﬂ be of reinforced cancrete slab with pernmancit

metal deck or non-skid gratings.

7.2.5 Coal handiing system

The buildings and structures for the coul handling system consist of coal conveyer tiestle, coal
transfer towers, coal transfer tunnel, coal crusher house and sp an.

Coal transfer tower, crusher liouse, mechanical sampler building, coal conveyor trestle and coal
handling control hvuse arc designed of steel struciure.

The underground transfer tunnel is R.C struciure,

The Crusher Pedestals will be ol reinforeed conercte bloek sel on springs and dampers in order to

tsolate vibralion.

7.2.6 Support Stecl Structure of Flue Gas Duct

The support structures of Mue gas duct will be designed of steel structure and provided by SEC.

The steel structure will be designed acenrding as Chinese standard.

LAL PIR & PAK GEN POWER PLANTS FUEL CONVERSION PROJECT Page 44




Sy Bines . .
i Technical Deseription

SHANGHA fIFCTON

7.2.7 Steel Structure of Elevator Shaft for Bailer
The steel structure of elevator shaft will be designed accarding as Chinese standards,

7.2.8 Chimney

A chimney with two sclf-support steel flue duct inside the R.C shell will be designed for this
power plant. The inside steel flue is about 210m in height and 7.3m in diameter. The outside
windshield shel} has a height of about 205m. Coating and painting of the chimney shell with
alternate “red” and “white™ colour baads wil be pravided, and shali satisly the owiter aviation

requirenents.

7.2.9 Foundation

According to the prelintinary soil investigatian infarmation, the opening R.C foundations carried
by natural soil are adopted for the Coal Bunker butiding, Conl handling building and structure,

support structure for duct, Chiimney

The final sot! treatment method (1] necessary) and the type of foundation may be revised in the

nextstage since more soil information will be provided.
7.3 Meating, Ventitation and Air Conditivning (11VAC) Systems

7.3.1 Design Criteria

The Lalpir & Pakgen 2x365MW power plant s located around 43 KM 1o the west of Mudran,
Pakisian,

The coardinates are: Latitude—30°10'23"N. Longitule—70°59"35"C.
Based on the climate condition tha supplicd by 2009 ASHRAT 1landbook—FFundamentals and

the tender document (Attachment 3.2 A Metcorolagical and Appendix-1-Technicat
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Specification-7.3- Heating, ventilation and atr-conditioning (1IVAC) systans), The external
psychometnce conditions to be used lor destgning the HHVAC systems are as follows:

a, Outdeor desinn wmperature T stmsnier ventilation: 43.2°C

b, Outdoor design dry-bull temperature for sumimer air conditioning: 41 .8°C

¢, Outdoor design wet-bully temperature for summer air conditioning: 23.5°C

d, Outdoor design temperature for winter air conditioning: 5°C

7.3.2 Scope of Design

- Air Conditioning system -
Ventifation system
- Dust Extraction & Dust Suppression system for Coal Handling Plant

- Vacuum cleaning system

7.3.3 System Descriptinn

1.3.3.1 Alr Conditianing System

Air-cooled spiit type air conditioner will le provided far the Local Contrel Room, Office and
Restroom, etc.

7.3.3.2 Veotilation System

Vewilation system of natueal air intake and viechanical air exhaust will be pravided for the
coampressed air plant, pumyp house, water treatinent plant and elosed coal conveyor. etc. to

remove indoor harmful gases ur exeessive heat.

7.3.3.3 Dustextraction & dust suppression systen for coal bandiing plant

Tiie coal bunker bay dust extraction system s to dilute vr exteact the methane accunuadated at the
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upper portion of the buker bay and keeps the bunker bay always under negalive pressure (o
reduce dust dispersing during unloading coal. The fans and motor will be explosion-proof type.
This system will be interlocked with the associited coal control plow, and it also can work

timing.

Dust Extraction system will be designed Tor Crusher house, all coal transfer towers after Crusher
house and Coal Bunker.

Conveyor transfer points will be provided with dust suppression water spray to keep dust to a

MbnIm,

. 1.3.3.4 Vacuum cleaning system

The scope of the vacuum cleaning system will cover Boiler Flouse and Coal Bunker bay.
The main eguipment of the vacuum cleaning svstem is a vacuum dust suction truck (1x100%
capacity of vacuum tust suction truck will be supplicd).
The vacuwm cleaning system including the folfowing parts: stationary vacuum ecleaning
equipment {one sct for each unit) and independently stationary piping network.
The Vacuum cleaning cquipment is stationary, and its dust comainer can be taken-down. The
main perfurmance parmmeters of it ave as follows:
Maxunum vacuum pressure: -88kPa, Rated sucting distance: 200m. Maximum suction distance:
250m, Cubage of dust container: 5 mi3.

. It is atlowable that fess than 4(27) suction nozzles can be put mite use meantynie in the vacuum
cleaning systom.
Piping network consists of steel pipe and steet fittings. The mdependently stationary piping
networks will be provided in the following locations: Builer Hall (Top Floor ) and Coal Bunker
Bay.
All sorts nf flexible hoses and suction nozzles will also be provided aleng with the sttionary
vatuum cleaning equipment. The vacuum pump in the stationary vacuum cleaning equipment
can be started after the operotor connectet the hose with the fast adapter in the piping. Then the

operatar can hald the suction nozzles to clean the dust on the equipient, pipes and foors.
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7.4 Ash Disposal Site

There's no ash disposai area topographic map So it's assumed that the ash disposal area is a plain
ash pond. Soil embankments shall be laid around the ash pond. the height on the top of soils
embankment is assumed to be 3 n, the final herght of dumiping of tie ash slag shall be ()‘Om,nnd.
the corresponding ash storage cu pacily shall be approxiinate 0.06 million w'. it can store asih slag
for over 38 days, the land acquisition area of ash yard is approximately floor 2.9%10* m’. the
bottam of ash yard shall be paved impervious film to prevent soil and ground water from
polluting. Muchines and tools shall be provided for dumping of ush slag.
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SECTION 8 ELECTRIC

8.1 Generator

The Existing generator shall be utilized.

8.2 Electrical Primary Part

8.2.1 Utilizing the Existing Equipments

Generator, 220kV GIS, Genernor transformer, Unit auxiliary transformer, Start up transfonmer,

the V1KV switchboard, 380V switchboard, diesel generator and sa on shali cantinue to run.

8.2.2 Muin Equipmicnts

8.2.2.1 Uit auxiliary transfonner (new)

Rated Power: 20M VA (pending)
Type of Construction: Outdoor, il -filled

Type of Cooling: ONAF

Rating voltage: 24k VE2x2 54011 5k V
Tap changer: off circuit

Rated Frequency: 5014z

Veetor Group: Dynit

hnpedinice valtage. 10.5%(pending)

L.V Neatral: carthed by resistance

8.2.3 MV-LV single line dingrum and cquipment selection
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8.2.3.1 MV single line diagram

Oie 20MVA 1wo windings unit awxilinry trunsformer (UAT) is set tor eacly generaior unit. Two
FIKV unit buses (A, B) are provided for each unit, which is fed from corresponding gencerator
output termmal twough unit anxiliory transformer. 11KV unit motors and alt LY Auxitiary
transformers in couples are connected o 11KV unit section A and B separately. And 11 kV
station toads are also connected to 11KV uni seetion H{2)A and ()18,

According 10 the drawing supplicd by owner, one 44MVA start up transformers s set for each
unit. For tack of the existed start up transfonner capagity selection list. the capacity shalt be
checked after award the contracl In bidding stage, the new start up transformers shall not be
weluded and supplied. And short circuit current of 11kV switchgear is considered as 40kA
tentatively, after receive the existed start up/standby transformer capacity sclection list, the shon
cireuit current shall be decider] by culeulation.

The MV single tine diagramn refers to Drawing No. AF439K-D01.
8.2.3.2 380V PC/MCC and distribution puncls

The PC (power centre) and MCC (motor control centre) sonncction mode is used for 380V
systain within pawer plant.

LV service transfonmers are sct up in couples, and they are connected to 11KV it separately,
standby for each other.

The PC will distribute power through teeder breakers 1o large 380V miotors and 1o MCC and 10
some loads not far away. The MCC will distribute power 10 380V motors with rating power< 73
kW, to AC distribution boards and 10 intermediate 350/220V loads. The 380/1220vV AC
distribution bourds will distribute power to sven small 38072220V toads.

According to the drawing supplicd by owaer, one 1000kW dicsel gengrator is set for cach unit
Forlack of the existed diesel generator capacity scicetion list, the capaeity shall be cheeked after
awaid the cantract. In bidding stage, new diesel generators are not considered and supplied.

In narmal sondition, the cmergensey MCC nonmaily receive piwer from unit PC seetion. When
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the emergency condition occurs that there is no power available from the unit PC section, the
dicsel generator will start up autvautically and supply power lo emergency loads.
The 380V system ncutral paint s solidly grounded.

The LV single diagram relers to Drawing No. AF439K-D01.

8.2.3.3 Selection of auxiliary pawer equipment

The 11+2x2.5%/0.4kV transformer is dry type for all piunt,

For 11KV power system, draw-out vacuwm circuit breaker is adopted. 11kV switchgears
[nturup[m" current: 40kA (rms) and Dyaumu. 5l1b:hl} curreni is FOOKA (peak).

Both the .)SOV power centre (PC) .md motor conlrol centre (MC C) or dmnbut:on pdnd are of
draw-out or fixed type with short circuit withstand carrent S0kA.

Draw-out/lixed type air circuit breaker{ACB), clectrically and mechanically operated, stared
cnergy, trip free, will be with provisions for padlocking in the open (aff) position for incomers,

bus couplers. Moulded case circuit breakers (MCCB) are adopted for ather feeders.

Normally, Motors with rating power >75kW and <180 kW are supplied power from PCs, Moiors

with rating powerS75 kW are supplied power from MCCs,
8 2.4 Llectric equipment lavout
8.24.1 Layaut of unil transformer

New adding unit auxiliary trapsformers are located outside column A. The [TkV sides of unit

auxiliary transformers are connected ta 1KV unit switchgears through 11kV cable.

8242 11kV AND 380V SWITCHIGEAR

The TIKV unit section s located in #5 coal transler wwer close to coal bunker bay. And the

prodection degree is P42 for 11KV tndoor Switchboarnds,
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Botler PCs, lighting MCCs, maintenance MCCs, boiler cmergency MCCs are located in #5 coal

transter tower close 0 coal bunker bay. Other PCCs and MCCs of BOP are eentralized and

placed at correspanding power foad centre (indaor). And the protection degree is 1942 for LV

Indoar Switchhoards,

8.2.5 Lightning protection and carthing

The dighining protection and groumling design is in order 10 prevent the cquipment and persan

from hurt by over voltage and shont circuit current.

8.2.5.1 Lightning protection system

The hightning design standard s based on 1EC 62305 or Chinese standard. Lightning protection
system will be comprised of tightning rod, lightning conductor, down leading conductors and so

an.

8.2.5.2 Earthing

The carthing design standard is based on 1EEE Std 665 & IEEE Std 80 or Chinese standard.

All carthing conductors shall be copper.

8.2.6 Cable, cabling and cable fireprool

8.2.6.1 Cable selection

a) MV single core and mulicore power cables rated as 11kV will have copper conductor. XLPIE
msulation, PVC inner sheath, steel or Al wire anmoured and have outer sheath PVC with [lame
retardant.

b) L.V single core and malticore power cables will be 0./ 1kV rating, copper conductor, having
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XLPE wmsulation, PVC inner sheath, steel ar Al wire anmowred and have outer sheatl PVC with

flame retardant.

8.2.6.2 Cable support

The cabling structure is mainly vverhead eable tray assisted with cable treuch.

All cabic trays are hat dip galvanized steel type. There is a maximum spacing of 2(1G0mm
between cable tray horizimtal supports and 1500nun between vertical SUp[Iorts.

The cable pass-way between main budding and auxiliary plant is overlicad cable tray or cable
trench,

Cable racks are used in the Cable trench. The eable conduit is of hot galvamized steel pipe type.

8.2.6.3 Cable fire prool

In the main passage-way, fire prool cable trays, fire proof wall nf bag filled with fireproof
material or fireproof barrier-liyers arc set up. Sealed fireproof material is done at iplets ol
switehgear, cable shalts and two ends of cable conduits. Fireprool wall with fireproal bag of

cable trench is set up at the entrance to building.

8.3 Electrieal Sccondary Part

8.3.1 DC Supply System

220V DC power supply is supplied Jor supplying pawer to essential boiler and BOP auxiliaries,
control, protection, interlock and annuncinion. As sich the following siadf Le.

P<100% set of 220V valve-regulated lead acid type batierics with associated SMPS based
modular float cum boost charger fur each the remold unit.

D007 set of 220V valve-regulated lead acid type baiteries with associated SMPS based

modular Moat eunn boost chiarger for Coal i tundling plan.
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8.3.2 Boiler Uninterrupted Power Supply System (UPS)

One setof Botler UPS system shall be provided for cach boiler AC consumers whicl shail not
tolerale any power supply inlerruption such as boiler DCS; 1&C sysiem ete. The autput shall be
220V, single phase, 50Hz. The DC power source would come Trom the 220V UNIT DC systen.
Each UPS eonsists of the follewing major components:

P 100% inverters

12100% capacity static switches

One wanual by-pass swilch

= 100% floats-cum-boast Chargers

Distribution boards

Other accessorics

8.3.3 Electrical Control, Protection And Metering
? =

8.3.3.1 Control

In principle, new added elecirical main plant system shall be supervised and controlled in boiler
DCS.

The electrical equipments which shall be supervised or controlled in boiler DCS are as follows:

- Unit transformer (NEW UAT-1-2)

- LKV auxiliary power systan {11kV Unst Scclion | A~2A, 1B~2B)

- 400V auxiliary power system (Boiler PC Section )

- Bailer UPS (only supervised)

- 220V UNIT DC system{only supervised)

&.3.3.2 Protection
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833200 Unit transtornier Protection

Complete protection sysiem consisting of fully numerical praicctive relays, auxiliary relays,
timers, cte., shall be provided (o protect the Unit transformers (NEW UAT-1--2).

Fhe protection shall comprise two 100 % redundant groups. Comiplete protection of the
respective equipment shall be Tully available even it either of the group is not available, Henee,
groups shall be physically and clectrically separate and indepeadent. Each protection group shall
receive all AC and DC input signals from scparate devices systems. However, the output trip of
cach the relays group shall trip the respective chrcuit breaker through buth trip coils | & . The
Tolloswing protections shall be provided:

- Unit transfarmer differential pratection (S7UT)

- Unit transformers HV back up over current (31UT)

- Uit transfoemers LV suad by carth fault protection (3INUT)

- Unit transformers LV restricted carth frult {(63RUTY

8.3.3.2.2 11V Switchgear

A digial type integrated protection and measuring equipment shall be provided for each 11kV
wotor and unit service transformer. The equipment provides mregrated cottrol, supervisor,
measuretnent and protection functinns, and it is mounted in the HV switchgear.

Forcach 1Tk bus bar incoming, over curtent protection shall be provided.

Mratection functions far lfeeders:

Outgomg Feeder: instantancous over current, time delay over current, eanh fauh.

Transformer Teeder: 11V side over current(instantuncous & time deliay). HV side zero-sequence
over crrent, LV side zero-sequence over eurrent.

Mator  feeder: Differential - Protectionfonly  for  motor  rated 2000k W abave).  over
curreni(instantancous & time delay). zero-sequence over current |, Lacked-rotor protection,

thermal protection, under voltane.
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8.3.3.2.3 LV Switchgear

For 400/230V incomiug, bus-tic and MCC feeders, short-current and over-current protections
shall be readized by cireuit breaker release.

For 400230V motor feeders, the short-current and over-current rotecuions shatl be realized by
breaker release and thermal overload protection shall be realized by thermal relay.

Prolection lunctions for feeders:

Incomung feeder: time delay over eurrent(two stage);

Bus tie fecder: time defay over current(iwo stage);

MU feeder: time delay pver current(two stage), earth fault;

Motor feeder: instantancous over current, time delay over current, thermal, earth fault over

curreit{only for maror rited 55kW and above)

8.3.3.3 Metering

fhe current, watt, var of UT shall be measured through respective wansducers. and
corresponding 4-20mA signals shall 2o to boiler DCS. The ransducers shall be mowmted in tie
UAT relay punel.

For HV motor and transformer feeders, measurement shall be through the intcgrated protectinn
and measwiing cquipment mounted in the switchgear., A single phase currem shall go 10 DCS
througly bardwired wiring with 4~20inA pout.

For L\ incoming Teeders, feeding leeders{only main planl area} and important motor feeders, a
single phase ammeter with tansducer output shall be provided in the swhchgear. And the same
current shall go 1o DCS or relaied control system thraugl 4~20mA pur.

For 400V PC fecdig feaiders, a single phase encrpy meter shall be provided in the switchuear,
For 400V bus bar, a line 1o line voltage meter with transducer outpul shall be provided in e
busbar PT swhchgear. And the same voltage shatl go 1o DCS or yelated conrpl systent thirough

4~20mA port.
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8.3.3.4 Change-over Mode of Auxiliary Power Systen

tienormal operation, manual parallel change-over mode shall be adopted for HV auxiliary power
system. In accident conditian, high-speed serial change-over mode is adopted and realized
through a dedicated high-speed transler device. |

For LV bus coupler, awtomatie transfer scheme shall be adopt and realized through configuration

of DCS or contral system logic program.

8.3.3.3 Coal handling Control System

One set of coul handling control system shall be provided for control and supervision of canl
system electrical equipments, including a LCD-KB man-machine interfacc system located in ceal

hapdling contro! room.

Coal hundiing control system shall use the same hardware with the main eontrol system s a

consisicncy paint of vicw.
Meanwhile, one set of Coal handling industry TV systein with communication port shall be
pravided for supervision of impertant equipment or placcs of coul handling systena.

The equipmients of coal handling DCS systcm and Coal handling industry TV will be tocated in

coal handling eontrol reom.
8.4 Lighting and Maintenance Power System

8.4 1 Nosnal Lighting

The narmal A.C. lighting system shall be provided for throughaout the plant, The A.C lighting
system shall be of 380/220 V| three-phase and four-wire, 50117, neutral dircerly earthed sysiem,

The voltage for tamp shall be of 220V,

The normal tighting o main building is power supplied by the newly increased 3807220V norimal

hehting section feed from the ariginal lighttng transformer.
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The hgbting of other auxilary building s supplied by the TC or MCC nearby.
8.4.2 Emergency Lighting

The emergency AC. highting shall be arranged in importenl arcas of main building. The
cmergency AC. lighting s power supplied by the emergency section.

The exit sign lamp shall be instailed on the main building's entrance and staircase and main
channels. The lamp with seif-contained battery is used for the emergeney lighting in isnlated

arcas, such as the water supply system and the other auxillary buildings.

8.4.3 nMaintenance Power

The maienance power box shall supply to welding machine and the other electric ol The
mainlenance power supply system shall be of 380/220V three -phase and four- wire, 30HZ,
menlral dircetly carthed system, The maintenance power of main building 1s power supplied by
the newly inercased matntenance section,

The maintenance power for the waler supply system and the other auxiliary buildings is supplicd

by the PC or MCC nearby.

8.3 Connnunication System

8.5.1 System Deseription

The Communication System will provide station personne! with a reliable and convenienl imeans
fur veice and data conrmonications.

Major Crimponests

The Communication System will consist of the following major subsystems:

- PARX System.

- Public address system.
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- DC 48V Power supply
§5.5.2 PABX System

One PABX system of the programmable type for 400 extensions and 46 exchange lines and the

necessary telephione sets will be provided for the plant.

The Telephone system will provided telephone communication among designated locations in

the various buildings of the plant and will interconnect with the public telephone network.

The Telephone system will consist of the following contpanents.
- Telephone switching equipment (PABX)

- Maia distributing frame (MDF)

- Telephones

- Modular jacks
8.5.3 Public Address System

The public address systent will be designed to provide station persornel with a reliable means nf
plant paging and voice eopnnunications.

The public address system is a modufar industrial communication system. The systent consists of
amplificr asscmblics (station) driving pagmg loudspeakers and telephone type anilsets for
party-line cominunication. 1t also has tine balance asscubly a power distribution panel.

The pulilic address system will eonsist of the lollowing major components.

- Linc balauce system

- Handsct stations

- Paging speakers and amplificrs

- Intercounceting cabie
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8.5.4 DC -48V Power supply

Oune set -48VDC power supply system will be instaded in the communication cauipient room of
the power plant 1o supply power to PABX. The DC system consists of a set of -8V DC power

cqutpment, a 48V DC distribution cabinet and a set of 48V/300Ah batterics.
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SECTION 9 CONTROL AND INSTRUMENTATION

9.1 General

The new DCS should control tie new Boiler island, and provide the necessary signal to Turbine
part through endwire. While the final centralized and coordination contro! should e compleled
by existing DCS.

Auxiliary plants instrument and eontrol system shatl be based on PLC. Control systent for
auxtliary plants water, ash regions and loeal testing and operator console will be arrangement at
ocal control center. Central control and monitor will be tmplemented in CCR by Gperor
console,

The objective of the contral systems is to facilitate plant operations, personnel safery, cqupment
protection, adeguate aperation, and piant availability. The control syslems criterta are met by
Hicorparating the tollowing design features;

- Centralized control and monttoring

- Reasonably consistent operator interface

- Redundaney of key critical components

9.2 Scape for Enginecring

Instrumentatian and control system for the Project invalves the contro! and supervisory of boiler

and their associoied auxiliares, auxiliary plants or system etc. including as follows:

)Main plant part: Instrument and control of boiler and their associated auxilinrics

2)bstrument and control of air eo Rpressor system

I Water treatment system: Instrument and controt of make-up water and Coul contaminated
Waste water treaunent systent, Service water system ele..

4)Ash handling system: fly ash handling system, bottom ash handling system cte.,

S)Fire detection and alarm sysiem

0)Closed circuit television system(CCTV)
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For the trbine-gencrator and their associated auxiliaries, the cable, cable trays, instnament,
power supply. the marshaling cabinets, 10 cabinets, DCS controller, operator stations and so on
will be retained.

For the others existing system Like as the SWAS, chemical dosing system, circulating waber
system, fuel ail system and so on, it will keep on the witrinsic control mode. .

Fur the Fire detection and atarm system and Closed circuit elevision system will be provided in

the new Boiler and new Auxthiary plants.

9.3 Terunnal Poind

Inswrwment and control scope correspondence with mechanical part.

11 both end equipments/devices/Jounction Boxes are supplied by SEC, then supply of Control
and Instrmentatian cable shall be in SEC's scope.
IF any end equipment is supplied by Owner, then supply of Controf and tnstrumentation cable

shall be in Owner's scope. Terminal point at bidder™s side.
9.4 System Deseription

G.4.1Cuntral Roam

The Central Cantrol Roonmt und Engineer Room ete. will be used the existing cantrol building.
The Unit Control Desk (UCD) and the Fire deteeting and alarin Pancl (FP) will be arranged in
the Ceatral Control Room. Dperator stations with color LCD/Keyboards of DCS will be lacated
on the UCD. In addition, LCD/Keyboards, a few push buttons will be provitled aud focaied an
the UCD fur cmergency shut-down the units,

B the Fngineer Room, enginecr working station (EWS) ol DCS will be located.

[t ilie Control Equiptient Room, there will be DCS (Distributed Control system) cubinets. 1'lune
Scaniter cabinets ad wibe leakage deteetive cabinets and so on, The fayout ol the Conirol

[quipment Roan should be completed by SEC.
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The builer power distribution cabinets und soot-biower cabinels will be located in focul.

$.4.2 The Functions of DCS

The upplicable functions of DCS will include DAS (Data Acquisition System), MCS
(Moduiating Contral System), SCS (Sequence logical Control System), FSSS (Furnaee salery

SUPCrVIsOrY systent).

$.4.21DAS (Dam Acquisition System)

Acquisition, thata processing, performance caleulation, slam, LCD display. SOE (Sequence O
Lvents). tabulation & printing and operating guide of the input dala and storage & retricval of the

historieal dara can be accomplished for the process by the system.

LA22MCS (Modulating Control System)

Themain flews of automatic control will be considered as foll owing;
- Botler master control

- Furnaee Atr Mlow control

- i'-iii'ﬂil&,'l.' piresswe COII[I’OI

- Primarey air pressure/flow control

- Foreed air pressure/flow control

- Gravimetric feeder control

- Super heater lemperature conlrol

- Reheater temperatuee control

- Fuel ol flow/pressure control

- Feed-wauter Now cantrol

Bricl desenption for control system written follow are only for reference, final requirements will

be prepared by mechanical pait.
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9.4.235C8 (Sequence logical Control System for auxiliary equipment)

The control scape will include the main auxiliary equipment, valves, auxiliary power sysiem and
gencratar-transtormer system in e main building. The sequence control based o the subsroup
of functions far the auxihary equipment will be reached. |
- Primary fan system

- Foreed dralt fan system

- Induced draft fan system

- Liganite feeder system

- Stay handling system

- Cambustion chamber and botions ash handling system T ' .
- Bailer blow down and Drain system

- Soot-blower control system

- Othiers
U 4 2 AFSSS (Furace salely supervisory system)

FSSS will e a part af DCS, and redundant processor modules will be required. The desivn of
FSSS will confonm to the NFPA standards 85, regutation and boiler manufacturer’s requireiment.
The I'S5S will also be provided wilh interfaces with CLCS, OLCS and other control sub-sysient.

and can also receive and send out information and command required by the 1ntesration ol the

whale unil operating conditions.

The ESSS will be provided emergency tripping measures for fuel oil quick closing valve. coal
feeder, mull, ete., the vipping function will be performed by hardwire conneeted.

The FSSS wall include burner control system (BCS) and fuel safely sysiem (FSS). which PCrinis
the safe start-up operation and shutdown of boilers. It interfaces with ficld dovices thar are
priomanly digital (on 7 oft). and cxecutes sequential control logic wilizing fame monitoring
deviees (Le.. thune scanners, pressure switches, Jimit switches, eic)) to determine boiler e

LINTITRY
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lln. following brief functions will be previded n this FSSS system:
- Furnace auto purging

- Putin/ cutout annd monitoring of igniters

- Putin £ cut out and monitoring of the fuel oil and coal

- Flame monitoring

Oil leak-out test

- Furnace pressure protection

- Main fuel trip (MFT)

- Adr duinper contrnt

- Primary air, Mame detected, cooling air and sealing fan control

BOS magor system finenions requirement include:

- Continuons monitoring of the safety ignition, operation and cut off fer oil and custl burners.

- Grouped mitiatiun ol ignhion and shutdown

- Flame deteciian

- Supervise aid control mill and / or burner start-up and shutdown scquences

- Belore obtiining the allowable condition of FSS the burner control will not feed ruel ar
ignition energy into fumace.

- When MIET signal is reecived, the burner control system will cut off fue! and izniion eierey
from the fumace quickly in coordination with FS§ according o comunuind.

- Processar for BCS will be dual Redundant (Hot Standby) and input 7 owtput module will be
stingle configured.

FSS mupor systen funciions requirement include:

- Boiler Purge

- Muin Fuel Trip (M) Condition & OFT

- Ol leakuge test

55 kpown as boiler protection is designed with a fully triplicarc, fauttvolerant arclhitecture

througbout called TMR, from the inpur modules through the main processors to 1he sutput

muthules,
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9.5 BOP ControlAuxilary system nf BOP will be desipned and supplied; The PLC shall be used
o Auxtlicry syster Three main Jocal testing equipment rooms and control systems will be
envisaged according 10 coal arca, ash area, aad water arca. Control and monitoring ppecator station
ol wuxitiary systesn will be arranged 10 CCR.

) Water treatinent systere control room foyout: The waler treatnient systom testing rourtt will be
sct i boiler make up water treatment plant. There are testing and operators working station,
water control nel system cabinets, control cabinets ete in the room. The remote 1) cabinet fur
water treatinent syswent will be mounted tocally.

2y Ash handiing system control room layout: The Ash handling system testing roant will be sel
in ash handling conrrol building. There are testing and operator working station, ash coutral
cabinets ete. ur the room. The remote 10 cabinet for Ash sios will be mounted locolly.

3 Coal handling system control room tayout: The Coal handling system testing roo will be
setin Coul hardling control bullding. There are testing and operator workmy stotpar. ash
conlral cabinets ete. iy the oo The remote 10 cabinet for coal handling systeny wilt be

mumitted tocally,

9.0 Flue gus temperature probe

Two (2) numbers of retractable type temperature probes with duplex type elements at the furnice
artlet. complete with all accessories hike guiding supports, cooling arrangement. motor with
position idication etc. will be provided.

The controd signal will be come from DCS sysieny, furnace gas temperature and pasition al glabe

wilt be indicated m operator slation of DCS system,

9.7 Sool blower control

The borler will be provided with a complete set of a programmable automatic sequeintial steam
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operated wall blowers for cleaning the furnace water walls, and sool blowing cquipment for
cleaning the superheuter, reheaters, economizer wnd air heater while boiler is in operstion,

Tiwe bricf functional requirements of Soot Blower System are as follows: -

- Automatic sequential start of each soot blower.

- Selection facility for individual soot blower for automatic sequential

- Opcration / manual over-riding of automatic operation.

- Capability of disable the operation of any soot blower, if requirad,

- Indication of the soot blowers in operation.

- Monitoring all essential parameters of the soot blowing system.

- lndication of any malfunctioning of soot blower.

- Diessure and Temperature interlock with automatic retraction of the soot bluwer.

- Steam pressure controf.

Camrat cireuits of the retractable soot blower shall be designed soas 10 prevent insertion ol
blower nozzles tn the combustion chamber unless soot-blowing steam is available. The complote
togic of Soot Blowing system will be implemenied in DCS with all requiied freld mistrament

wired hierein.
9.8 Industrial TV

Drum level industrial TV and Furnace industrial TV shall be supplied by boiler tmanutaciurer.
9.9 Flame Seanncer and Flame Scanner Conling Ay System

The Flame Monitanng System (EMS) will include NMame detectors of proven type contorming to
NEPA recominendations with solid-staie logic circuits. FMS is capuble of diseriminating
bewrween oil and caal flames. The Name monitoring amplilicr will generaie 4-20mA DC sivnals
correspoading te Name intensity and also digital outputs. Outputs of FMS will be fed 10 DCS Tor
conrob and monitoring. Complete eoaling air system for the Mame scanners will consist of

22100% capacity AC elecuric motor driven scanner air fans,
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9.1 Instruments

The ficld Incal devices and instruments will be provided to mcet the comra! function
requirement for unit startup, continuous raaning and safe shutdown. The instrunent oftered will
be as per industry standard and mecting alf apylicable codde FCQUHTCITICHLS,

There will be hazardous area classification for thie entire plant. All the C&l equipmeants and
instrements will be procured complying with the applicable arex classification,

The vonsmitters (T, DPT and FT) will be instalied in Local Instrument Rack (L) The
grodpiag ol ransntters will be done as per focation and elevation of LIPPINE pailtt o Nt

PIOCTSS Pz,

9101 Flow Instiuments

For measureiment of flow of various fluids, following puide lines wilt be consicered. Far water
services, tlow nozzles or orifices or other saitable will be used according 1o requereinent. Mass
How meter will be used Jor o1l measurement. For air low measurement venturi. geratoil and

other insert How measareiment will be used,

G102 Level lnstruments

For focal level tndication, flaat board / gauge, magnetic turn over level ganges will e used. The
tevel trapsmitter will be provided for important vessel.

Type ol level instrument which may be used in this project includes as Follow:

Float /Conductivity Type Level Switches

‘Magnetostrictive levet type/Guided Wave Rader type Instruments

EAL PIR & FAK GEN POWER PLANTS FUEL CONVERSION PROJECT Pane B3




—

< LS o
Techmical Pescription

1 _r’ SHACHA PR TRIC

2.10.3 Temperature Instruments

I genceal, temperiture mstruments will have scales with temperature unils in Licgrc;:s Colsu.
Temperatiue gauge dial size will be 100mm generally. However, the dial size of pauges supplicd
by any package vendor will be as per thelr manufacturing standurd. Themometers for focal
mountitg will be bimetallic type.

Resistance temperature detectors (RTD) will be of the 3 wise platnuar duplex type. The nominal
resistance ol the RTD will be 100 ohms at 0 C.

Thermocouples will be un-grounded: chromel-alumed (ISA Type K or E) ar other type wili be
used With respective extension wire,

Crenerally_ the process connection thread size will be M33x2 for most of the application. For low
pressure and small pipe size application, M27x2 size of thermowell will be used. However,
welding connection will be employed for high pressure and high temperature application,

The motor bearing and winding wemperalure will be measure by using PU00 RTD and wired
directly to DCS. Al alarm and protection required will be implemented in DCS drive control

logre,

9.10.4 Pressure Instruments

In general, pressure instruments will have scales with pressure wits in MPa, kPa, Pa, Pressure
gavge dhal size will be 100mm generally. However, the dial size of gauges supplicd by any

pickage vendor wiil be as per their manufacturing standard.

9.10.5 Field Mounted Process Switches

Field-mounted pracess switches include the switches used fog pressure, level and temperature
applicanion. These devices will be used cither for binary control logic for alarm purpase in DCS.

The switeh housing will be suitabie for the environment and process application.
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SECTION 1 SCHEDULE 3 PERFORMANCE GUARANTEFES

No. Parameter Condition Value
Boiler efficiency (LHV)
at 100%BTMCR, with
25 ¢ ambient air
temperature while
firing design coal at
rated steam

t BB.5 % as per

1 Boiler Efficiency parameiers at P
superheater outlet | PTC4.1
and rated coal
fineness and rated
excess air, bottom
and fly ash extraction
stabitized, blow-down
at zero.

Minimurmn duration of slabie toad . .
2 design coal firing 405% BMCR

without oil support
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E‘E&i% HARBIN ELECTRIC INTERNATIONAL COMPANY LIMITED
COVER LETTER

May 30, 2014

To: Lal Pir
Near Mehmood Kot
Muzaffargarh
Pakistan
From: Harbin Electric International Company Limited
No. 38 Sanda Dongli Road, Xiangfang Dist, Harbin, China

Dear Sir,

First of all, we would like to extend our warmest greetings and best wishes to your
esteem company. Also we are very pleased to learn that your esteem company is
preparing to build the Fuel Conversion Project of Lal Pir (362MW) Power Plant in the

District Muzaffargarh of Pakistan.

With the most valuable project information and project guidelines, We, Harbin
Electric International Co., Ltd (HEI), 2 company specialized in EPC contracting and
equipments manufacturing from China would like to take this oppartunity to express
our keen intention & interest to participate and be involved in the above mentioned

project.

As the subsidiary of Harbin Electric Corporation (HE Group), HE! is ane of the
biggest companies in China for supplying complete equipments to power plant and
undertaking EPC projects on Turnkey basis covered thermal power, hydropower, wind
power and transmission lnes. HE[ is a professional company to serve as the EPC
conbractor for power planl projecls in Chinese power madrket gs well as overseas
market, such as Pakistan, the Philippines, Vietnam, Bangladesh, Cambaodia, Iran,
Sudan, india, indonesia, Turkey, Ecuadoar etc. We take advantage of manufacturing
ability, high quality, reasonable cost, short construction duration, satisfactory service,
and good reputation to carry out every project. Through different kinds of power

projects built and under construction, we have established an extraordinary reputation

LRy




of high reliability and flexibility to satisfy our customers.

Hereby, we submit our bid proposal for the above mentioned project. We hope our bid
proposal will be satisfactory to you, and we will be pleased to provide any

supplemental documents and information as per your request.

Please feel free to contact us and we are always at your service.

Contact person:

Mr. Zhao Linnan tel: +86-451-82871720 e-mail: zhin@china-hei.com

Mr. Zou Hongliang  tel: +86-451-82871727 e-mail. zhiwinner@163.com

Best Regards!

s

i T

Zhao Linnan
Deputy General Manager of 1% Marketing Department

Harbin Electric International Co., Lid
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Piant Fuel Conversion Project- Commercial Term Sheet

g that the LAL PIR wish to make replacement of its own oil fired
200 ton/hr) built at District Muzaffargarh in Pakistan (362MWe power plant
R)), by a pulverized coal fired power plant and Harbin Electric Internationa! Co.
aving their registered office at No. 38, Building (B), San Da Dongli Road, Xiangfang
Bt, Harbin, China, has expertise in the field of EPC for fuel conversion of electric
power projects and has evidences for substantiating their experience, required financial
resources to undertake such projects,

The provisions in this term sheet (this "Term Sheet’) reflect the terms and conditions
upon which the parties intend to base an agreement (the “EPC Contract”) for the design,
engineering, procurement, civif, construction and commissioning of the project (as

defined below) (the "Project”).

S.N Article Details
Part Employer: LAL PIR {hereinafter referred as “the Employer’)
arties to
1 Contractor: Harbin Electric International Co., Ltd. (hereinafter referred as “the
Contract '
Contractor”)
Pakistan LAL PiR Power Plant Fuel Conversion Project
2 Project
{hereinafter referred to as "the Project”)
The Work on EPC basis includes design, engineering, procurement, civil
work, construction, commissioning and lesting as per technical specification
plus FGD.
3 Scope of The current price excludes foundation treatment, piling, demelition work,
Contractor's Work | disassembly & removal, relocation, which will be discussed during detail
negotiation period.
The Employer shail provide disposal area within 1kM from the poundary of the
Site.
The Conditions of Contract shali be based on this Term Sheet and the details
4 gonldilions of | shall be discussed between the Employer and the Contracior during the
ontract
Negatiation Period.
The proposed quotation for above mentioned scope of work is USD
256,000,000 {Say US Dollar Two Hundred Fifty Six Miliion Dinly) excluding
Spare Parts and the final Contract Price will be mutual agreed according to
5 Price & Validity scope of work and all technical spécifications are clear and specific and is
subject 10 variations therefore as may be made under the conditions of the
Contract,
: Our quotation shall be valid from May 30, 2014 until November 30, 2014.
6 Factor The Owner will be responsible for the cost of Review Party during the
Y inspection and testing.
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S. N Article Details
Acceptance Test
Consumabies During commissioning and tesling period, the Contractor will provide the first
7 (ubricants  and fit of fubricants and chemicals to the equipment, the Employer will be
chemicals}) responsible for re-filling up and maintaining.
) Other than the incoming tax of the Contractor's persannel, the Contract Price
8 Taxes and Duties | . ) . ) )
15 exclusive of any taxes, duties, fees or similar charges in Pakistan.
Each Party shall acquire and pay for the permits, approvais and/or licenses
from all local, state or national government autharities or public
service undertakings in the country where the Site is located which require the
q ticenses and | ésponsible Party to obtain in the responsible Party’s name.

Permits _ . . .
Natwithstanding abovementioned, the Employer shall be responsible for the
import permit,

Detail list will be discussed by the Parties during negotiation periad.
The Empioyer shall provide water and electricity on chargeable basis at the
connection points during consteuction period within one meter of the power
plant fence, which shall meet the raquirements of the construction.
The Employer shall be respansible for the connection to the grid six month
o befere pre-commissioning and provides following items during commissioning
10| water, electricity
& performance Tests free of charge:
Fuel (coal and oii and Limestone)
Electricity and water
As may be reasonably deemed to carry out such tests efficiently.
Project Calcuiated from Cantract Commencement Date to Taking-Over Date:
11 Completion 35 months
Schedule
12 Effective Date The Contract shall become effective an the date of signing the Contract.
The date for Commencement of the Contract shall be the date of issuance of
Notice to Proceed which shall be issued within 7 days after the following
3 Commencement | conditions have been fuifiled:
Date

(i} The Financing Procedures with the relevant financial institutions have been
finalized and the Loan Agreement becomes effective { the Empioyer has

provided to the Contractor a nctice from the Lenders confirming that the
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S.N Article Details

financing is avallable for disbursement in accordance with the financing

agreement );

(i) 15% Advance Payment Guarantee and 10% Performance Guarantee has

been provided by the Conlracler to the Employer;

{i) Full amount of advance payment have been paid to the Contractor by the

Employer,

(iv) Cpening irrevocable Letter of Credit acceptable to the Contractor by the

Employer which is equal to 85% of the Equipment Supply of Contract Price {if
any),

(v) All statutory and regufatory approvals, permits have been obtained by
Employer from the Government, including without fimitation, import permit,
environmental permit, land acquisition, construction permits, etc which are.

required for the co mmencement of the Works as per applicable laws;

(vi} The Employer has granted the Contractor the right of access to, and
procession of, all parts of the Site with asscciating rights of way for the

performance of the whole of the Works;

(vii)The necessary conditions availabie at site for commencement of the Work,
such as access road, leveling and clearance of site are completed, site
preparation have completed as per the Contract, the Employer has confirmed
the supply point of electricity, water for construction the Works within 1 meter

from the boundary of the Site;
(viii) Disposal area has been provided 1kM from the boundary of the Site.

if Commencement Date does not occur within 90 days after Effective Date
due to Employer's failure to fulfil any of his obligations stated above, the
Contractor shall be entitled to adjust the Contract Price and time schedule. P

The Performance Guarantee shall be issued by a first-class Chinese Bank

and the total amount is 10% of the Contract Price.

The Pertormance  Guarantee  shiall come into full force from  the
Performance Commencement Date until the earlier of the following dale:

Bank Guarantee (a2) the date upon the Taking-COver Certificate is issued pursuant to the

(PBG) & Contract; Dr
Warranty Bond

14

(b) date/month/year (the date specified in the bank guarantee as the expiry

date thereof)

The Warranly Bond shall be issued by a first-class Chinese Bank and the total

amount is 5% of the Contract Price. and the Warranty Bond will come into full
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S N Articie Details

force from the expiry date of the Performance Guarantee and the issuance of
TOC of the Unit until the earliest of the following date:
(a) expiration of the Warranty Perad, Or
(b} the date which is twelve (12) months after the date of issuance of the TOC:
Or
(c) date/month/year (the date specified in the bank guarantee as the expiry
date thereaf).
The Contractor shall submit, as a security towards the Advance Payment,
equal to 15% of the Contract Price. The liability under this guarantee shall be
automatically and Irrevocably reduced by 15% of amount of each invoice of
deliveries or services provided by the Contractor.
The Advance Payment Guaraniee will be issued by a first-ciass Chinese Bank

Advance and come into full force from the date upon which the Conltractor has received

15 Payment Bank the full amount of Advance Payment in accordance with the Contract until the

Guarantee eartiest of the following date:

{APBG) _ . o
(a) the date upon the Taking-Over Certificale is issued pursuant to the
Contract; Or
(b} the date upon which the amount of this guarantee is reduced to zero; Or
(c) date/month/year (the dale specified in the bank guarantee as the expiry
date thereof).
For Advance Payment:
15% of the Conlract Price as advance payment shall be paid through T/T
within 21 days after the Employer has received the APBRG and PBG.
For Equipment Supply fincluding desiqn, engineering, procurement and
shipment on CIF basis):
(i} 5% of the Equipment Supply price shall be paid to the Contractor when the
General layaut drawing has been approved by the Cmployer.

16 | Payment Terms

(i) 10% of the Equipment Supply price shall be paid lo the Contractor when
the Main Equipment Contracts (BTG Cenlract) have been signed by the
Conlraclor and the Manufacture against the copy of the sub-contract signing
page and scape of work (without price).

(iii) 65% of the Equipment Supply price of each shipment as per shipment
documents shall be paid to the Contractor,

(iv) 5% of the Equipment Supply price shail be paid when the Taking-Over
Centificate is issued.

Note: B5% of the Equipment Supply shali be paid through T/T if the project is
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financed by a Chinese Bank(s), in case for the other bank outside of Chinese
bank(s), it will be paid by L/C.

ForService {including civil, erection and commissioning):

(i) 80% of the Service price shali be paid on monthly pragressive work for civil
and erection and shall be paid on milestone for commissioning in accordance
with the mutually agreed Milestone Payment Schedule (the Empioyer shall not
withhold any payment for the minor outstanding work and defects which will
not substantially affect the use of the project for their intended purpase during
testing).

{1)5% of the Service price shall be paid when the Taking-Over Certificate is
issued

Note: 85% of the Service price shall be paid by T/T.

The Payment Schedule and the payment documentation shali be discussedb

and agreed by both parties during Contract negotiation.

(a) Performance Liquidated Damages:

The maximum Liquidated Damages for Performance Guarantees of the Power
Fiant shall not exceed 10% of the totai Contract Price.

) (b) Delay Liquidated Damages:
Liquidated :
17 The maximum Liquidated Damages for delay of TDC of the Power Plant shall
Damages not exceed 10% of the total Contract Price.

(c) Agaregate Liguidated Damages:

The aggregate LD ({total LD for Performance and LD for Delay) shall not

exceed 15 % of Contract Price.

18 | Warranty Period 12 months from the Taking-Over of the unit,

Contractor shall at its expense take out and maintain in effect, during the
performance of the Contract: (1) the Marine/lnland Transit insurance; (2)
19 | Insurance “workman's compensation” for Contractor's personnel; (3) insurance for

Contractar's construction equipment;(4) EAR{Erection All Risks) insurance.

The Insuer should be Chinese insurance Company.

All disputes arising from, or in connection with the execution of the Coniract,
shall be seltled through amicabie discussion between bath Parties. in case ng
sefttement is reached, the disputes shall be submitted to Singapore
20 Arbitration , — R . . )
International  Arbitration Centre ("SIAC™ for arbitration which shall be

conducted in Singapore in accordance with its existing rule of arbitration.

The arbitration award is final and binding on the both parties.
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S N Article Details
The language of the arbitration shall be English.
The Contractor shall not be fiable to the Employer for loss of use of the
Project, toss of profit, loss of any contract or for any indirect or consequential
Limitation of loss or damage which may be suffered by the Employer in connection with the
21 Liability for Contract
Contract
The total liability of the Contractor to the Empioyer, under ar in connection with
the Contract shall not exceed the Contract Price.
. The Contract shall be governed by and consliued in accordance with the
22 | Governing Law
Laws of England & Wales.
73 | Codes and | Chinese standards which are equivalent with the International standards will
Standards be applied to the Project.

For and on Behalf of Harbin Electric International Co., Ltd.

!
L.

e

J’I piE

:

Zhao Linnan

Deputy General Manager
The 1 Marketing Dept.
Marketing Division

e



Lal Pir (3621w} Fue! Conversian Project

TECHNICAL DESCRIPTION AND DRAWINGS
FOR LAL PIR (362MW)
FUEL CONVERSION PROJECT

Harbin Elcctric Inlermational Co . Lid {HED




Lal Pir (362tawW) Fue! Conversian Project

TECHNICAL DESCRIPTION AND DRAWINGS
FOR LAL PIR (362MW)
FUEL CONVERSION PROJECT

Preliminary Technical Proposal A May,2014
Description Revision Date Compiled Approved
14 =
(345

Harbin Eleclric Internalianal Co , Ltd {HEI)



Lal Pir (362MW) Fuel Conversian Prajecl

TABLE OF CONTENTS
1o GENERAL e et e ma et e ettt e s es et e e e e s e e sttt et et eeee e ee s
11 Project Brief Introduction ...

1.2 Site CONGION ..o e e e

1.3 Codesand Standards ... .o

2. SCOPE AND TERMINAL POINTS .ottt titreetrion et tesesees s seeeeseese s e st s se e s ses e e eeeeeeeen

3.1 Proposed site descriplion ...

32 Overallplanning ... ..o

3.3 General layout of the power plant .. ..

3.4 Raitway and ROAG ... e

3.5 Fence. . . e e

36 Pipelines arrangement ... e

4.1 BB e e e

42 BOII. ..o -

43 Boiler Aualiary EQUIDMENT ... ..o e

4.4 Main Building Arrangement ...

45 Closed Cycle Cooling Water System.........

4.6 Compress air system ........................ e

47 Thermal INSulation ...
5. CHEMICAL WATER TREATMENT ..o vveeeeeeeeeverae.

51 General ... OO ORI

52 Boiler make up water treatment syste@m.............

5.3 Chemical Dosing SyStem ... e

54 SaMPING SYSIEM ... it

E Harbin Electiic Inlernational Co |, LId (HEI)




Lal Pir (362MW) Fuel Conversion Praject

56  Sanitary waste water treatment SYSYeM . 22
57  Coal waste water reatment SYSI@M .. 22
5.8 Desulfurizalion waste water treatment system.. . e 62

3.9  Rain water recovery treatment SYSeM . SRR SRE XA,

=10 Laboratory for coal analysis ... ... 22
6.1 Design Scope ..o ................................................................................. 23
6.2 Design Precondition ... 23

6.3 Coal Consumpuon 23

6.4 Coal Handling System Oescription..............__........ 23
6.5 Unloading System ... 23
6.6 Coal Storage Yard and Caal Yard Equipment .. e 24
6.7 Supplying System......... .. 24
6.8 Coal Blending ... 24
6.9 Auxiliary Equipment..... ... ... 24
610 Auxitiary Bullding ..o 24

7.1 Discharge quantity of fly ash and bottemash ... . 25
7.2 Bottom ash handling system ... 25
7.3 Flyashhandling system.._........... ... oo 26
74 Mixing water System ... ... oo 26
7.5 AirCompressor System............. ... SO P U URU SNSRI 27
786 Flidizing air system ... 27
7.7 AshHandiing System tooff-site ... ... 27
8. ELECTRICAL ........... 27
81 L08dS CNANGE ..o 27
8.2 Auxiiary and Standby transformer ... ... 27
8.3 Auxiliary and Standby power system...... ... 27

E Hartin Elecing internationsa Co., Ltd (HE})




Lal Pir {362MW) Fuel Conversion Project

8.4 Primary electrical @qUIpIMents ... .. e e 28
8.5  Primary electrical equipments 1aYOUL ... e 28
86 The desulfurization system (OPton) .. e e 28
87 Essential Service AC and DC Syslems e 28
8.8 Lighting and maintenance systent .. e e 29
8.9 THE INNER COMMUNICATION oo 3
8.1 GENEIAL ..ot R | RE A,
9.2 DESIGN SCODE L.t e $HiR! REXDE.
93 SUPPIY SCOPE oot e e HR REPE.
8.4 &CAutomation Level ... ... ... ..., Bk Rw PE.
85  Layout for equipment complex building..... ... R SkE X P
86 &G FUNCHON ..o e, HRY RENPE.
8.7 I&C EQUIPMENE oo e BRGNP,
9.8  Power Supply and Air Supply for 1&C AR kR ARAE.

10.1
10.2

10.3

TLHAVC e

11.5

GBNBIAL ...t

Cesign Of architectUre .. 42
Design of sruClUre ... e 45
AT

GRNEIAI ... e e e 47
Ventilation and air Conditioning of central control bu:ldmg 49
Ventilation and dust-removal system of coal handling buildings..................ccco ... 51
Vacuum dust cleaning system........... ... U PRRTO R R NE.

Ventilation and air conditioning of auxiliary buildings ... 51

121

12.2

Cooling Water SySIEmM & ... e oo e 52

Service Water System .............. ... e e 52

“ E Harbin Eleciric Internalional Co , LI (HED




Lal Pir {(362MW) Fuel Conversion Project

123 12,3 POTABLE WATER SUPPLY & DISPOSAL ..o oo 52
T3.ENVIRONMENTAL PROTECTION ..ot .53
131 1Design basis for Environmental Protection .. ... iR AE e,

132 Atmospheric Emission and Air Pollution Control ... k! REXHE.

13.3 Wastewater Treatment ... . HHA AN,
134 Noise CONtrol.....o.ooiioi oo e HAR 1 R S,
14.FIRE FIGHTING............ ...h6
147 DESIGN SCOPE ..o e 56
14.2 Fire Waler SySIem ... oo oo 56
14.3  Automatic fire-extinguishing sprinkler ... 57
14.4  Gasfire extinguishing system ... HhR ! ke LE.
14.5  Portable & moveable fire extinguisher ... 57
146 Firedetection & alarm system ... ... . 57
15, ASh DISPOSAl SRt iieeee et e ee et -
181 SHe LOCAtiON ..o e e 57
152 ASh DBt o 57
1533 Design Specification ... e 58
16.Flue Gas Desulfurization {OPtion}. ..o eees oo e ...59
16.1  Design consideration ... 59
162 The Merit OF FGD ... ..o e 59
16.3 FGD System Descriplion ..o 60

“ E Harbin Giectric international Co., Lid (HIEY



Lal Pir (362MW) Fuel Conversion Project

BRAWING LIST

Na. Brawing No. Drawing name
1 F11151CB1 -Z01 |GENERAL LAYOQUT OF THE POWER PLANT
2 F11151CB1-D01 |ELECTRICAL GENERAL SINGLE LINE DIAGRAM
3 F11151CB1-d01 |LENGEND AND DESCRIPTION
4 F11151CB1-J02  [P&i DIAGRAM OF BOILER COAL PULVERIZING SYSTEM
3 F11151CB1-J03  {P&! DIAGRAM OF BOILER FLUE GAS SYSTEM
6 F11151CB1-J04 P& DIAGRAM OF BOILER AIR SYSTEM
7 F11151CB1-J05  |P&i DIAGRAM OF COMPRESSED AIR SYSTEM
8 F11151CB1-J06  [MAIN STEAM REHEAT STEAM SYSTEM DIAGRAM
9 F11181CB1-407 [ARRANGEMENT DRAWING OF BOILER AREA
10 JF11151CB1-J08  [SECTIONAL VIEW OF BOILER AREA
1T |F11151CB1-S01 |WATER BALANGE DIAGRAM
F11151CB1
12 PLAN AND SECTION OF ASH DAM
-52-01
13 IF11151CB1-C01  [FLY ASH HANDLING SYSTEM
M=

n E Rarbin Eleckic internalional Co., Lid (HET)




Lal Pir {3626 Fuel Conversion Praject

14 [F11151CB1-C02  |BOTTOM ASH HANDLING SYSTEM
5 |F11151CB1-C03  [PRINCIPLED SYSTEM DRAWING FOR WFGD
16 [F11151CB1-HO1  [FLOW DIAGRAM OF CHEMICAL DOSING
17 |F11151CB1-H02  |FLOW DIAGRAM OF SAMPLING SYSTEM
18 }F11151CB1-HO3  |[FLOW DIAGRAM OF WASTE WATER TREATMENT SYSTEM
19 [F11151CB1-M01  [FLOW DIAGRAM OF COAL HANDLING SYSTEM
20 [F11151CB1-NO1  [REFRIGERATION SCHEMATIC DIAGRAM
SCHEMATIC DIAGRAM FOR CENTRAL AIR CONDITIONING
21 |F11151CB1-N02
SYSTEM
22 [F11151CB1-N03 [SCHEMATIC DIAGRAM FOR COOLING VENTILATION SYSTEM
CONCEPTUAL  CONFIGURATION  OF GONTROL &
23 IF11151CB1-Ko1 :
MONITORING SYSTEM
24 |F11151CB1 -K02 |[LAYOUT OF EQUIPMENT COMPLEX BUILDING, LEVEL 0.00m
25 [F11151CB1-K03 (LAYOUT OF EQUIPMENT CDMPLEX BUILDING, LEVEL 6.00m
26 [F11151CB1-K04 [LAYOUT OF EQUIPMENT COMPLEX BUILDING, LEVEL 9.80m
27 |F11151CB1-K05 [LAYOUT OF EQUIPMENT COMPLEX BUILDING, LEVEL 12.60m
28 [F11151CB1-K06 |LAYOUT OF EQUIPMENT COMPLEX BUILDING, LEVEL 18.60m

=
=

arbin Eieclric International Co., Ltd (HEI)



Lal Pir {362MW) Fue! Conversion Project

GENERAL

Project Brief Introduction

The power plant is designed to burn the coal with a pulverized-coal fired boiler {PC boiler), the new PC
botler will instead the original boiler which is burning HFO, The steam pipes and waler pipes will be
redesigned and revised layout for connecting the new PC boller, the equipments for new boiler will be
designed for stability, safety and high efficiency operation.

The purpose of this proposal is to descript the design basis, system scheme, equipment choice,
prefiminary parameters designed for new PC boiler and the whole solution for fuel conversion,

Site Condition

Site Location

The power plant site is located near the town of Mahmud Kot, in the District of Muzaffargarh,
Punjab Province.

Latitude: 30" 10'23"

Longitude: 70° 59'35"

The site elevation is approximately 117 to 122 m above mean sea level(MSL).

Geological Formation

Preliminary geotechnical study which included in the ITB ic used to estimate the foundation part.

Meteorological
Introduction

Depending on the topography, there is an extrente vanation in the temperature of Pakistan. The country
Is essentially arid except for the southern slopes of the Himalayas and the sub-mountainous tract
where the annuai rainfall varies between 760 and 1270 mm This area has humid sub-Tropical climate.
In the extreme north - because of great heights - Highland climale prevails. The controlling factors of
the climate are:

1. The sub-Tropical location of Pakistan that tends to keep the temperature high, particularly in

SUmmer,

2. The oceanic influence of the Arabian Sea thal keeps down the temperature contrast between
summer and winter at the coast.

3. Higher altitudes in the west and north that keep the temperature down throughout the yzar.
4. Thie Monsoon winds that bring rainfall in sumnier.

3. The Western Depression originating from the Mediterranean region and entering Pakistan from the
west that brings rainfall in winter. These cyclones make a long land journey and are thus robbed of
most of the myisture by the time they reach Pakistan.

Harhin Eleclric Internationai Co., Lid {HEL)




Lal Pir {36204W) Fued Conversion Project

6. A temperature inversion layer at a low elevation of about 1,500 m in the south during the
summer, that does not allow the moisture-laden air to rise and condensation to take place.

District Muzaffargarh has extreme hot and cold climate throughout its area. A iarge area of the
district consists of sand dunes and barren land. Almost all tha area of thesil Alipur and some
parts of Muzaffargarh tehsil are flooded each year,

Dry ambient temperature

Base 2005 to 2010 / in °C
Yearly mean 26.4

Maximum of monthly mean 437
Minimum of monthiy mean 6
Mean of monthly maximurn 32.7
Mean of monthly minimum 19.6
Absolute maximum 50.5
Absoiute minimum -1

Atmospheric pressure

Base 2010/ in mbar

Mean 991.8

Mini 972

Maxi 1,013

Mean variation in one day 3.7
Mintrurn variation in one day 0
Maximum variation in one day 15

Rain fail

Base 2005 to 2010 /in mm

Mean yearly sum 265.4

Maximum yearly sum 474.8

Minirmum yearly surn 171

Monthly mean 22.8

Maximum of monthly mean 64.5
Absolute maximum of monthly mean 175

Wind
Design wind spead wiil usa 162km/h

Codes and Standards

The technical proposal is designed based on the following codes and standards
Emission limitation is fulfill the limits set force by the ITB, fire protection system is comply with

the requirements of the NEPA Codas.

"g Harbin Etectric nlernational Co., Ltd {HEY



Lal Pir {3G2MYV) Fuel Conversion Project

Except above codes and standards, the systems and equipments are designed, manufactured,

erected and commissioning based on Chinese codes and standards,
The main Chingse standards and codes to be used are as follows.

Technical Code For Desigaing Fossii Fuel Power Plants

DL 5000-2000

Overvollage protection and insulabion coordination for AC electrical instaliaticns

DL_T_620 _E-1997

Load cade for the design of building structures

GB50009-2001

Code for design of steai structures

GB50017-2003

Technicai Code For Stress Calculating Of Steam Water Piping In Fossil Fuel

Power Piant

OLT 5366-2006

Techaical specification for distributed control system in fossil fuel power plant

Q-DG
1-K401-2004

Code For Design Of Thermal Power Plant Steam Water Piping

DLT 5054-18996

Technical code for designing of therma! power plant air & flue gas duct/raw coa! &
pulverized coal piping

DL/T 5121-2000

Technical code for designing and calculation of pulverized coal preparation
system of fossil-fired power plant

DLITS145-2002

Code for designing insulation and painting of fossil fuel power plant

DLT5072-2007

Design technical rule for selecting conductor and electrical equipment

DLT 5222-2005

Code for Designing Ash Handling System of Fossil Fuel Power Plant

DUT 5142-2002

Technical rule of thermal power automation design for auxiliary system {shop) of
fossii fuel power plant

DL/ T 5227—2005

Technical Code for Designing Chemistry of Fossil-Fired Power Plants

DOL/T5068-2006

Harbin Electric International Co., Ltd (HE!)
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SCOPE AND TERMINAL POINTS

Lf . Description Input/  Details

erminal

FPoint Output

Number

1 Fuel coal Input  [Rail line of the site boundary

Supply  [— — ——
Diesel fue! Input  [Extend existing system lo supply igniter fuel Ig
the new boiler

% \WVater Potable water Input  (Two connecting points on existing potable wated
network

Raw water tnput  [Point on existing circuit to be defined on site
Demineralized finput  |Point on existing circuit to be defined on site
water

Cooling water  nput Point on existing circuit to be defined on site
Cooling circuidOutput E xisting blow down tanks

biow down

3 Ash Bottom ash Output [To provide a truck ash transportation system td
ash slorage area.

Fly ash Output [To provide a truck ash transportation system tol
ash storage area.
Limestone Input  Lime stone truck unload facility
FGD
(OPTION)CyPsum Output [To provide a truck transportation system tqg
storage area.

4 Electricity Input  fAt the busbars of 11 kv 1BBA and 1BCA existing
switchboards for the feeding of the new boiler
switchboard.

AL the existing 400V automatic transfer
switching panel {IXKYO1-GS002) for 400V
emergency supply of the new boiler distribution
panel

AL Lhe exisling 220/110V OC duxilidry suurces
panels for the DC supply of the new boiler
distribution pane!

5 Wastewater Process Output [Existed process effluents treatment facilities

effluents

1S

“g Hartwn Eleclric internationai Co.. Lid (HE}
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© |Description input/  [Details
Terminal P P
Paint Output
Number

Domeslic Output  [New drain channe!
effluents

Rain water  [Oulput [Collecting system wiil include recycling facilities

and overflow to new drain channel

GENERAL LAYOUT
Proposed site description

The power piant site is located near the town of Mahmud Kat, in the District of Muzaffargarh, Punjab
Province. islamic Republic of Pakistan. The site elevation is appraximately 117 to 122 m above mean
sea level (MSL). The owner is intended ta replace its existing oil fired bailer {1 x 1200 ton/hr) with coal
fired sub critical PC boiler,

Overall planning

The proposed project is to build 1 X 362MW coal-burning unils to replace the existing aif fue! unit. The
requirement lo this project is that the existing oil fue! units will keep on running till new coal-burning
units could be put inte operation.

Existing switchyard is available for the new units.

The coal yard will be arranged in the north of the plant.

The railway will be arranged in the east of the plant.

The ash yard will be arranged in the northwest of the plant

The plant water source is river waler and the backup water is groundwaler.

Several buildings will be maoved to other positions. The condition of underground struclures is not clear,
which requires owner to assist EPC contraclor in ail aspecls.

General layout of the power plant

The new buill retrofitting site contains 3 main parts. the main power building area, the dusling area, the
coal yard area.

New Boiler wiii be erected on Wes! side of the power ptant (dismantiing of HFO tank 2 to 4 in
particular) .Coal bunker bay, boiler, are arranged from the east lo the west. The central building and air
cOmpressar raom are arranged near the boiler,

The dusting area is next to the boiler £.5 P, 1D FANS, chimney, absorbing tower are arranged from the

Harbin Electric Internalional Co., Ltd (HEI)
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east to the west. Fly ash silo, desulfurization complex building, emergency slurry tank, limestone
Slorage shed are arranged at the north direction of the chimney,

The coal yard area will be located in the north of the plant. There are coal yard, weighbridge, coal
contained wastewater treatment station, coal yard rainwater Selthng pond, coal yard spray water pond
in this area. The coal will be transported to the coal bunker bay by the coal handing conveyer. The
raitway will be arranged on the eastern dam of the piant and the elevation of the dam is not clear at
present. The local coal will be transported {o the plant by the truck,

The workshop and ware house is arranged at the north direction of the boiler, Domestic sewage water
treatment station, domestic and firefighting water pond, domestic and firefighting water pump house,
water drainage pump house, rain water reciaimed treatment station are arranged at the south direction
ofthe ash yard,

Some existing facilities need to be demolished or moved. The buildings and structures which are on the
route of the coai handing conveyer will be demolished or moved At present, the function of the
buildings and structures is not clear. # could be demolished or moved whether or not will be verified by

the owner,

Detailed arrangement of the units is shown as drawing F11151CB1-2-01.

Railway and Road

Today, the power piant is not connected to raliway. The existing railway lines and the two closest
railways siation (MahmootKot and Lal Pir Railway Stations) are located at about 1 to 2 km. The Owner
will ensure the construction of a connection fine from existingline up to power plant fence. The railway -
will be arranged in the eas! of the power plant.

Access to the site is a paved road off the D.G.Khan-Kot Addu Highway For the roads in the plant area,
some of the roads need to be demolished. If the existing roads need to be renewed, the width of the
new road will follow the original width If new roads need to be built, the width of main road wiil be 7m
and {he sub-road will be 4m. Most of the turning radius are 9.0m. its surface wiill be cement concrete or

asphalt pavement
Fence

Temporary construction fencing will comprise a 2.5 m high chain link/mesh fencing supported by and
secured to suitable fence posts at a maximum of 3.0 m centres and with provision for controlled access
to the various contractors and work areas.

Pipelines arrangement

The steam pipe will be supported overhead. It will be from the new hoiler 1o the existing steam turhine

house.
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MECHANICAL

Fuel

Coal

The fuel will be supplied by Employer from the Soulh Africa Mine.

Tabie 4.1 Power Station Caoal Typical Specification - DETAILED

KLEIN Range
- NAME DF COMBUSTIBLE KOG PIE
Country South Atniza
OIRECT AtbALYSIS
HI0 o 7ol
Ashas 1401 101n LS
Veolstld mater 233 22510 27
Fix carban 53,59 S22 Cnelementary anatysis
TOTAL 100 100
ELEMENTARY AMALTYSIS
M0 ] Frtalo
Ashes 14 1 1Gta 1S
i £ 7 630 B4
H 3 55 Jto 4
< {55 G152 0.7
M 1.55% Ltz 3
o 5.5% 551z 6.5
Ct 0.01 00t 3,02
CALDRIFIC WALLE
O en rav fkealfka) 5300
LEY o raw (kealficn) EHE1 3
LW on rave (risay 341 93 153w 2Y.s
Lo en v [kVihikg) £.92
ASH ANALY SIS
S22 (A <48 L 45 .4 tg 55 %
AL203 (A 34,9 £7.71o 3%
Fexn 3 fag 24 S.3t¢ 3.7
Cal (8) 6.3 4BleEE
MeD (BY O & DQE5te 2.7
MNa2O (e 0.1 C.lia0 =
K20 (8} s 05tag &
503 2.5 EER T NN
Nl o]
PIoE 1,7 Oltelw
T2 ) 1.7 1.5te 1.7
TOTAL 9% 8
HargZmewe andife £T 45 18 5t
ASH FUSTBRILITY
Atmesphenc (Red. or Ok ) 0
Regutatia n Gk
ASTH
EF (0T 1250
HE 5T » 1 Oso=~C
FP HT 1450
Fr 1480

Diesel Oil

Startup fuel is HSD in present boiler and having below specs:
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Start up Fuel Properties (H5D)

TEST

TEST METHOD

SPECIFICATION LikiT

Spadific grawty 60/60°F

ASTMD 1293

Max 0670

Dasikation 56% recovery, °C {'F)

ASTH D &g

Max. 263 (625

Colotr ASTM ASTMD 130 Hax 2
Flzsh poird (PHCC), *CE°F) ASTM D93 M. 54013
Sulphur canient, % wt. ASTM G 13511368 Mac 1o
Copeer shripeorosion3 rs a1 55°0 ASTMD I Max 1
(122°F)
Yiscosily Kinematic 37 8°C {100°F) st ASTH D443 Mn 10
Fax 65
Clewd ot °C {F) ASTM D97 Max 6143)
Pour pit, °C P ASTMD 97 Kax 3(37)
Corvatson carbon residue on 10% ASTMD 185 Max 02
distiladon resiclue, %, wt.
Ach oy, ASTM D 382 Mar 0 0;
Sediment, % wl ASTM D473 Max. 0.6t
Wirer, % Yol ASTM D95 Kax 065
Catanz rurter of ASTRID 613 Min. 45
Certarz index ASTHI D978 Min. 45
Sueng acd number mg KOHig ASTM D 3M2 Nil
Tetal acid umber mg KH'g ASTRAD 3232 | Max 05
Calorific valuz BTULD ASTRID 245 Min, 1530
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Consumption of coal

Consumption of coal (BMCR condition)

one boiler
ttemn Unit
Design coal
Consumption of coal per hour t/h 129.8
Consumption of coal per day tid 2586
Consumption of coal per year t/a 713900

Note:

a. boiler equipment usage time is 5500h in one year

b. boiler average operating tme is 20h per day.

Boiler

Boiler Proper
The boiler is of critical pressure, natural circutation, with drum and single reheal, balanced ventilation

and tangentially firing at four corners.

The furnace surroundings are all welded membrane waterwall tubes. The division pane!. SH platen and
RH wall radiant are located in the upper of furnace. RH front platen is arranged in furmace outlet. SH
finishing and RH finishing are in the horizontal gas duct. LTSH. LTSH PEND and Eco. are hanged in
back pass. ouldoor arrangement. two sides of horizontal gas duct. SH cavity and back pass

surroundings are ali membrane wall Two tri-section rotary air preheater are supported in boiler rear, .

Boiler main parameter on MCR load

Boiler Design Code As per GB
Builer Mariufacture and inspection As per GD
Superheated steam outlet flow 1185t/h
Superheated steam outlet pressure 17.5MPag
LI
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Superheated steam outlet temperature 5411C
Reheat steamn outlet flow g78t/h
Reheat steam inlet pressure 4.052MPa.g
Reheat steam outlet pressure 3.856MPa.g
Reheat steam iniet temperature 3378°7C
Reheat stearn outlet temperature 541°C
Feedwater temperature 283.37C

Main design characteristic

(13The boiler is single furnace, corners tangential fring burner, and with 5 milis, The max: tilt of burner
is +25°

(2} The wall type radiation reheater and the big pitch division panel superheater are arranged in the
upper furnace to increase the radiation characteristic of the reheater and the superheater, and to cut
revolving gas flow and reduce gas temperature difference entering the convection heating surface
along the furnace width. Walt type radiation reheater is arranged in front of water wal tubes on front
wall and side walls, 4 pieces pane! and 20 pieces of SH platen are arranged aleng the wide direction of

furnace,

13) The precise water circulating calculations have been done under every condition for each water
wall circuit by computer, to guarantee the reliability of the water circulation, The membrane waler wall
adopts the form of welding the bare tube and fin,

(4} The position tube and hanging tube of steam cooling are used largely for all stages of super-heater
and re-healer, lo guarantee the reliability of operation. four groups of steam cocled localization clamp
tubes are used along the width direction between the SH panel and the SH platen | the guidance
positioning devices are used among the divided plate, SH platen and front water wall 1o make the
localization and the clamp of the panel, prevent panel swing during operation; the steam cocled
position tube crossed the furnace horizon between the SH platen and RH platen to guarantee
transverse space belween panels, and prevent swing during operation: LTSH in the back Ppass s
hanged and pesited by the water cooled hanging tube. For the high gas temperature area pane! (SH
panel, SH platen and RH platen). extend the inside tube coil to clamp the bottom tube of the panel.

(5) Lower gas speed is adopted at convection heating surface.

18} Bigger transverse pitches are adopted on all stages of super-heater and re-heater, to prevent the
stagging and ash plugging on the heating surface, and convenient for arranging crown-seal plate
sealing device on the place where serpenline tube passing the ceiling, to improve the seal quality of the

top of the furnace.
(7)The larger diameler tubes are used on all stages of super-heaters and re-heater, such asp51, 54,
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957, 963 and so on. Increasing the rigidity of the tube in manufacturing and the installation is
advantageous in reducing resistance of super-heater and re-heater; it is advantageous in reducing gas
side abrasion of pipes and improving abrasion resistance ability.

(8) Between the stages of super-heaters and re-heaters, single or little quantity of big diameter
connecting pipes are adopted to connect, that might play the good mixer action to the steam, and
eliminate the deviation. The largar caliber tees are used on the connected place between the header
and the large diameter connecting pipe.

(93 Based on resuit of the wall temperature, the resistance and flow distribution calcuiated by
computer, the material of every specifications in !he super-heater and re-heater tube banks was
selected; on the foundation of assuring the performance and intensity, all large diameter header and
conneching pipes adopt the steel pipes of the GB code commonly used in boiler.

{10) The boiler is located outdoors, and the structure completely adopts the steel struclure.

(11) The boiler is equipped with 2 jjungstrom air heaters, which have some excellence performance
such as smalier site area, fower metal waslage and corrosion-resistant,

(12) There are Spring type safety valves at boiler drum, super-heater outlet pipeline and the re-heater
inlet pipeline and oullet pipe fne. There are two power contral valves (PCV) al super-heater outlet
pipelne to reduce the action of Spring safety valves.

{13) Steam temperature adjustment mode; the two-stages spray water is used for super-heater. The
first is arranged SH between the low temperature super-heater and the SH panel. The second is
arranged between the SH platen and final super-heater. The desuperheater is multi-hote tube lype, The
re-heater lemperature adjustment mainly depends on the burner tilt, the change of exceed air is also
usefut far the temperature adjusiment of super-heater and re-heater, The re-haater is equipped' with
urgency desuperheater, which is placed in the RH inlet pipeline and adopts atomize spray nozzle.

14) Different kinds of sootblowers are arranged in the furnace, alt stages of counter-flow heating
surface and the air preheater, process control is used for the operation of the sootblowers, all wall
sootblower and the extension sootbiower should be operated every 2~4 hours according to the coal
and ash condition of the heating surface.

(15) Besides calculating the intensity of boiler pressure components according to the ASME standard,
the influence of intensity from the secondary stress is fully considerad, the stress analysis to the main
pipes and many special areas, to assure the refiability of operation.

L1683 There is a expansion center used o precise thermal movement calcutation, and used as the
basis of expansion compensation, the gap reservation and the pipe stress analysis, and is
advantageous o cooperate wilh stress situation of every pipe which is responsible with the DI. The
daesign of boiler proper buckstay, the seal structure and the hanger bar are also considered. The
expansion center plays an impontant role in assuring the boiler refiability operation and seal.

(175 Boiler buckslay is designed according to furnace design pressure + 5 BKPa, with a maximum
instantaneous pressure *87KPa This design pressure is the furnace maximum instantaneous
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negative pressure taking consideration of the urgent accident of the main fuel is shutoff, the FA fanis
stop. This data conforms to the regulation of the National Fire Protection Association (NFPA). The first
step of boiler horizontal buckstay arrangement is assure the maximum permission space through stress
analysis as per every position gas side design pressure, span and pipe stress; the actual space of
buckstay which is assured by the door hole arrangement should be smaller than this maximum
permission space. Because the both sides span of boiter horizontal duct is the bigges!, in order o
reduce deflection, two vertical buckstay are arranged connected with the horizonta buckstay on each

side,

¢18) The start-up drain bypass with the capacity of 5% is equipped in boiler back pass lower header.
Using the bypass for drain when boiler slart-up o increase the speed of superheater temperature-
rsing. According to the experience, this small bypass wilh capacity of 5% may satisfy the request of
cold & hot state start-up of the unit.

(19)The toiler is equipped with furnace supervision safeguard system {(FSSS) which is used for boiler
start-up & shutdown, emergency trip and auxiiary shut down and put into operation. its major function
is the furnace flame examination and the furnace safa guard. It also has important significance to
prevent the furnace explosion and “internal explosion”.

(20) There is the Distributed contral 5ystem{DCS) for the unit, carries an coordination contro! between
the steam turbine and boiler. 11 takes the boiler and the steam turbine as a complete system to execute

bailer automatic contral.

(217The unit can operated as per not only fixed pressure operatian but alsa sliding pressure operation.
When the boiler aperates and starts-up on low load, the sliding pressure operation is recommended, tg

obtain higher economy.
Boiler Auxiliary Equipment
Coal Pulverizing system
P&! diagram is shown on the F11151C81-J02

According ta coal ullimate analysis, the coal pulverizing system is of the direct fired pulverized fuel
system. For Boiler, 5 sets of medium-speed pulverizer will be furnished, faur for operation and one for
standby. Boiler uses tangential firng. 5 sels of pulverizer outlet coal pulverized piping is connected with
5 floors of coal burner, According to the changing of bailer load, anyone pulverizer and corresponding

burners can be stopped.

Boiler will be furnished with 5 sets of electronic gravimetric coa! feeder, four for operation and one for
standby.

Batler wilt be furnished with lwa sets of fixed-speed. molor-driven. centrifugat primary air fan (P.A. Fan}

Baiter will be furnished with two sets of fixed-speed. motor-driven. moving vane adjuslable axial flow
forced draft fan (F.D. Fan) |

Bailer will be furnished with twa sets of fixed-speed. motor-driven. stationary vane adjustable axial flow
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induced draft fan ¢(!.D. Fan) |,

Boiler will be furnished with two sets of electrostatic precipitator,

Gas and air system is balance draft. Air pre-heater is tri-sector rotary regenerativa type,
Assistant equipment selection of coal pulverizing system
Coal feeder

Bailer will be furnished with 5 sets of coal feeder before mill inlet, outpul 5-50th. when the pulverizer
low load can the continuous running request. 4 coal feeder salisfy coal consume at BMCR condition,
Each one allowable margin is not less then 10% of each pulverizer biggest computation output, the
contro! precision +0.5%.

Pulverizer

Boiler will be furnished with 5 medium-speed pulverizers. The 4 mills is salisfy coal consume at BMCR

conrdition.
Pulverizer technicai data tabte
NG em Unit Data
1 Model
2 Coal consumption under BMCR th 125.8
3 Quantity 5
4 Quantity in operation 4
5 output under BMCR condition th 3245
G maximurn output Vh 40.242
7 flow under BMCR condition th 52737
8 sealing air flow t'h 2.076
9 Desiccant temperature (BMCR) C _ 258
10 oulet temperature T 8Q
RIES )
RE
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r 11 Coal particle size, Rqg % 17 |
12 o Coal powder moisture at mil outlet % 1.5 N
13 Resistance under BMCR condition Pa 5840
14 Metor power kW 315 }
|

Gas and air system
P&l diagram is shown on the the F11151CB1-J03\04.

Gas and ar system is balance draft design. The air preheater is tri-sector rotary regenerative type,
divides into primary air, second air and gas system three parts. The air preheater has the main driving
alternating current motor and slandby alternating current motor, and is equipped with the unit stop
alarm syslem. Each air preheater is equipped with the thermo-element fire warning. the bearing oil
temperature warning and the fire facility. The air preheater is equipped with the extension type soot
blower and the washing water system, and has the instaliment which the air preheater overhaui needs.
Aftar air prehealer operation, leaking air rate is less than 6%, operation for one year later is less than
8%.

V¥ Primary air systetn
This system main supplies hot air and cold air to mill and boiler burner, The system there are two
60% capacity Centrifugal PA. fan, its import is equipped with the silencer. In ordar to cause a two air

fans export wind pressure to be balanced, hot primary air duct and coid one primary air duct all have

header.

The flow of PA fans includes primary air capacity when boiler maximum continual rating,

pulverizers and coal feeders sealing air capacity.
Margin of head 30%
Margin of flow 25%

F.A.F data table:

DATA DATA

No. ITEM UNIT
(BMCR) (TB}
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DATA DATA
No, ITEM UNIT
(BMCR) {T8)
1 Volume flow ma/s 4862 6188
2 Alr temperature T 27 37
Total Resistance(via pressure
3 ] Pa 11810 15353
revise)

4 Fan quantity sel 2 2

2 ) Second air system

This system supplies needed combustion air for boiler. It has two 60% capacity the moving blade
adjustable axial-flow fans with inlet silencer. n order to cause two fan outlet air pressure balanced and
nimbleness operation, contacling air duct will be equipped after the fan outlet dampers. In order to
cause hot second air pressure balanced, contacting air duct will be equipped after preheater outlet

dampers.

the flow of 11D, fans includes sceond air capacity and combustion capacity when boiler

maximum continual rating,

Margin of head 15%

Margin of flow 5%
F.DF data table
DATA DATA
No ITEM UNIT

(BMCR) (T8}
1 Votlume flow m3/s 121.8 1302
2 Air temperature T 27 37
3 Total Resistance(via pressure | ©8 3688 4325
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[ l
DATA DATA
No. ITEM UNIT
(EMCR]) (TE)
- revise)
4 Fan guantity set 2 2
L

30 Flame scan cooling air system

The flume scan cooling air system supplies two flame scan cooling air fios, provides the cooling

air tor the fame scan probe head,
4 1 Gus sysiemn

This ssstem extracts gas from the chamber, through the rear part heating sarfuce, the air prehenter,
the electrositic precipitaror the chimney 10 the atmosphere. Plant will sot up FGD system. There are
ulet and outlet of FG ac the Nue £as total duct in [ront of ehimney. After the electrostatic precipitator,

s cyuipped with two 60%, capacity stationary vane adjustable axial Qow 1.0, fan.

Margin of head 20%

Margin of flow 10%
1.D.F data table
DATA DATA
No ITEM UNIT
(BEMCR) (TB)
1 Volume flow ms 273 312
2 Air temperature T 131.7 141.7
Total Resistance(via pressure
3 ) Pa 5158 6190
revise)
4 Fan quantity sel 2 2

]
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Scalmg air system
This system supplies thie pulverizers and coad feeders sealing atr. Boiler is Turmishied with two 100%

capacity sealing air fans, one for operation, one for standhby,

Chimney
The dlue gas af boiler come in a chimney, the chimaey height is 200 meters, stee! channel with
diazmeter is 3.3 meters,
Main Building Arrangement
Principle of Main Building Arrangement
Main building of this phase project is arranged according to 1X362MW scale.

Main building arrangement drawing is shown on F11151CB1-J07/08.

Major Dimensions of Main Building .
Major Dimensions tabie of Main Building

Na. ltem value (unil: m)
Span 11.000
Total iength 54

Coal bay
Coal feeder fioor elevation EL+12.600
Belt floor elevation EL+31.500
The top beam bottom elevation ~EL+71.870
Operating floor elevation EL+12.600
Bailer frant span 6.500

Boiler house
Bailer width 14.048
Boiler depth 14.019

Coal bay B row of column center line to chimney center

: . 143.100

iine spacing

“zg Harbin Electue internakanal Co |, L (HEI)
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No. Item value (umit: m?

Chimney export efevation 210.000

Coal bay arrangement
4431 Thecoal bay s arranged behind boiler, divided into +0.000m, 12.600m, 31.500m three floors.

4.4.3.2 5 medium-speed pulverizers are arranged in the first floor. The channel in B row of side is
used for instalation and overhaul.

4433 The gravimetric feeder with eiectronic weighing wiil be arranged on the operating floor
corresponding to the place of medium-speed coal pulverizer. The bunker will be arranged from 31.5m
levelta 17m level belore the feeder. I's effective voiume will be 541m>. i can meet the requirement of
batler firing coal for about 12 hours at BMCR ioad. The coal bunker will be mela structure

Boiler area arrangement

4.4.4.1 The boiler is the outdoor, uses the island type arangement, in the boiler steel frame scope
revolves the level platform (12.600 meters levels) is the steeliness big platform, each platform needs to
establish according to the equipment running altention. Boiler is furnished with 1 elevator to carry both
passengers and cargo, with the anchars fioor in the boiler proper main piatform level. The fight section
room lid is furmished at the top of furnace.

4 4.432 There are 2 seis of FD.F, 2 sets of P.AF in the fans room behind the boiler. There are a water
washing tank and water washing pump oul the fans room for boiler .

4.4.4.3 2 sels electrostatic precipitator and 2 sels of L.O.F are arranged behind the air preheater in furn.
I.B.fans are arranged in the outdoor. The gas duct uses the steel structure.

4.4.4 4 A double inner liner chimney will be arranged behind 1.0.F room.
Hoisting Facilities for Installation and Maintenance
4.4.5 1 Overhead crane will be established above the mills,

4.4.5.2 The special-purpose singie track hoists will be establisheq above the blades and motars of
Fans.

Closed Cycle Cooling Water System

Auxiliary equipments of boiler will be cocled by closed cycle cooling water. The closed cooling water
system (CCCW) heat exchanger will be cooled by open cycle cooling water. The secondary water
saurce comes from demineralized water,

The closed cycle cooling water system will comprises of two cooling water pumps fone working and
one standby), two 100% demineralized waler/circulating water heat exchangers, one expansion waler

nzg Hartin Electae International Co |, Lid {HE!)
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tank. Expansion water tank will located on high position, which can assure system to be stable pressure
and accommodate system thermal expansion effects, and also could to be used for the system water
filing and water make-up.

The open cycle cooling water system will comprises of one electric waler strainer, the sources water is
mine groundwater,

Compress air system

There are 4 sets of water cooled, micro-oil, rotary screw type complete with driven motors, air
compressors, pressure is 0.85MPa.g and 4 sets of micro-heat compressed air post reatment device in
the air compressor house, one set is for instrument air system and service air system, one set is for ash
handiing, other 2 sets are standby. There are 1 set of instrument air lank . 1 set service air tank and 2
sets of air tank for ash handling out the air compressor house.

The compressed air systems refer to: F11151CB1-J05
Thermal Insulation
General

in order lo guarantee the heat efficiency of the power plant a good working enviconment and the
performance of the equipment and piping, the equipment and pipe will be thermal insulated to reach the
purpose of saving energy, personnel protection, freeze protection, dew-proof and noise elimination

Technical requirements

The equipment and pipe will be thermal insulated when their surface temperature is higher than 50°C_ if
the environment temperature is lower than 27°C, the outside surface temperature of equipment and
piping will not be more than 50°C. If the environment temperature is higher than 27T, the outlside
surface lemperalure of equipment and piping wili be higher 25°C than the environment tem perature

Heat insulating layer materiaf:

The insulation material shall be composite material of aluminum silicate and rock wool. rock wopl and
aluminum silicate fibrous rope in this subject. The insuiation material shali be designed according to
following principle

1)Composite material of aluminum silicate and rock wool will be used for the pipes which outer
diameter is bigger 38mm and equipments in which the fluid termperature is 350°C or higher than 350 (.

2) The rock wool will be adopted for all pipes and equipments with fluid temperature below 350°C.

3) Removable valve casing will be used for vaives insulation:

4) The pipes which outer diameter is below 38mm will be insulated by aluminum silicate fibrous rope.
4.7 4 Insutation cladding material:

Galvanized tron sheet will be used in this pltant. For indoor, thickness of galvanized iron sheet is
0.5 mm. For outdoor thickness of galvanized iron sheet is 0.7 mm. For the big seclion rectanguiar air
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duct, Tmm shaped galvanized iron sheet will be used.

CHEMICAL WATER TREATMENT

General

The scope of chemical water treatment plant contains: chemical dosing system, sampling system,
wastewater Ireatment system Cinclude sanitary waste water treatment system, coal waste water -
treatment system, desulfurization waste water freatment system | | rain waler recovery treatment

system, labaratory for coal analysis etc..

Remark: The project only replace the boiter {from oil fired to coal fired), and the make-up water
treatment system, the condensate polishing system, the circulating cooling water tfreatment system, the
hydrogen generator system and the chemical laberatory will be used the existing faciiity. For the waste
waler treatment system, the exiting industrial waste water treatment system will be used, but new
sanifary waste water treatment system will be supplied since there will have new building.

Boiler make up water treatment system

The existing make up water freatment system will supply DM. waler to new boiler and other auxiliary

system which need DM water.

REMARK:
Existing demineralised water net work will be extendad if necessary;
Chemica! Dosing System

The system of chemicais will consist in:

Phosphate injection in boiler;

Oxygen scavenger in feed water

Steam and condensate PH correction

Ali the products will comply with the steam quality reguired for seam turbine

For each unit and each product 1o be injected, a skid including a storage tank, transfer pumps to dilution
tank when required, demineralised water make up when required, diluted reactive tank, transfer pumps
and piping connechion with ali need valves and instrumeant will be supplied.

Redundancy for any equipment necessary o continuaus injection wili be provided.

Safety shower and eye washing, operated by foo! treadle will be installed adjacent to chemical
unioading points and dilution systems. Such showers will avoid thermal shack to personai. Operation of
any shower will raise a visual and audible aiarm both locally and within the control room.

Piease see the drawing F11151CB1-H-01 for detail information. The chemicai dosing equipment will be
located at the zero meler of the building.
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Sampling system

An automalic, continuous and periodic sampling system for the feed water, steam and condensates at
precise locations on the thermal cycle {including auxiliary steam system and make up system)

The sampling paints and correspanding detectors will be positioned to obtain samples representative in
all aperating conditions.

Each sampling point for analysts tn automatic mode will also be associated with a manuail sampling
point.

Manual samphing will not interrupt automatic made sampling,

If necessary, the samples wili be brought to a temperature enabling the analysis instruments to operate
correctly using closed-cycle cooling water. The analyzers should in any event be protected aganst
excessive temperatures (including cooting failures) and the temperatures of each sam ple recorded and
indicated locally

All the sampling lines will be transferred on a rack on which the automatic mods analysis instruments
and ait the connected devices will be mounted. This sampling system rack will be instalied in a safe
position allowing easy access under all conditions.

All remote measurements will have 3 corresponding local indicator, whether it is an integral part of the
anatyzer or an indicator 1o be mounted adjacent to the analyzer.

All automatic analysis results, sampling system faullts and atarms will be transferred to the main control
room.

The samphng poinis on the basis of the cycle configuration and the operation conditions will be
determined

All necessary equipment to manitor the chemistry of the condensate, feed water, boilar water, saturaled
steam and superheated steam will be supplied. All routine chemical control parameters will be
montored by means of on-line monitors, with appropriate indications and alarms refayed {o the main
control rgom. A minimum requirement for Continuous on-kine monitoring will be:

Condensate from condenser: pH, total conductivity, cationic conductivity
Demineralised water: pH, conductivity

Feed water. pH, conductivity, disscived 0O,

Baotier water: pH, conductivity

Builer satuiated steam: pH. total conductivity, cationic conductivity, sitica
Botler superheated steam: pH, totai conductivity, cationic conductivity, silica

All necessary streanv/water circuit sam ple points, pipe work, isolation valves, sample coolers, fiiters and
pressure regulating and sampling vaives appropriate to the pressure rating of the sample points
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These sample line will also be cannected up to existing iab facilily, routing from sampling rack

Please see the drawing F11151CB1-H-02 for detail information. The sampling equipment wili be
located at the operation floor of the control building.

industrial waste water treatment system

The industrial wastewater treatmant plant will be designed to collect and treat waste water from power
station processes or other site sources such as' power Statton drain, ground flush water and other

drains.

Considering the plant has been sat the industrial waste water treatment plant, so the industrial waste

water produced by this project will be connected to ihe existing industrial waste water treatment

system.

Sanitary waste water treatment system

Sanitary wasler water for the project mainly includes employees’ baining and washing drainage water,
totlet drainage water and so on. The total tonnage of sewage water wilt be 3m*h. The main pollution

factors in sanitary waster water wili be COD, BOD,, SS and oil.

A compietely sanitary waste water treatment system will be provided to treal the sanitary waste water

form the riew bailer plant and auxiliary building.

Coal waste water treatment system
The coal waste water will first flow info the coal waste water seftling basin, after being subsided, the
coal waste water will be pumped to the utitity pure water preparation and fiitrated. The clean water will

be pumped to coal wash basin as coal handing make-up water

A compietely coal waste water treatment system will be provided to treat the coal waste watar from the
coal yard and coal handing washing water,

Laboratory for coal analysis
The laboratory for coal analysis will be supplied. The laboratory will consist in:
Coat sampling room:
Balance room,
Heat metering room;
Element analysis room:
Analysis room,

Office room:
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Store room.

COAL HANDLING
Design Scope

The design scope of coal handiing system will be from the unloading facilities to the coal bunkers in
boiler house

Design Precondition
Assuming the size of the coal supplied from the international or local is less than 300mm,

The coal will be defivered lo the power plant by wagons and trucks. The wagons and trucks will be
provided by owner. The wagon unloa ding size will be madified with the type and parameter of wagons.

Coal Consumption

The coal consumplion of one boiler for design coal is listed as following:

. . Baily coal
Uit capacity Hourly coal cansumption(t) .
consumption(lt)
362MwY 1298 2596

Nete: Inwhich daily operation time of unit will be 20 hours,

Coal Handling System Description
The purpose of the coal handling system will be able to receive coal from unloading facilities and
transport the coal to the boiler bunkers. Dual way bell conveyor except C-2. C-10A. C-10B. C-11 will

be provided

Unloading System

in wagon unloading a coal shed will be provided, and two paddie feeders will be provided 1o discharge
coat from wagon unioading to bell conveyor C-1AB. Coal will be delivered to T-2 transfer tower by
C-1AB and C-2 belt conveyor. In T-2 transfer tower, coal will be transferred to international circular coal
storage yard by belt conveyor C-8A/B and circular stacker or ransferred to local circutar coal storage
yard by beit conveyor C-3AB, C-10A and circular stacker or directly to boiler house by supplying
conveyors

in truck unloading hopper a coal shed will be provided, and two vibrating feeders will be provided to
discharge coal from truck unloading hopper to belt conveyor C-11. Coal will be delivered to T-3 transfer
tower by C-11 belt conveyor, In T-3 transfer tower, coal wilt be transferred to local circular coal storage
yard by conveyor C-10A and circular stacker,
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Coal Storage Yard and Coal Yard Equipment

Two international circular coal yards will be provided. The storage capacity of each circular coal yards
will be about 75000Tons

Cne local circular coal yard wili be provided. The storage capacity of circular coal yard will be about
50000Tons. .

One arcular stacker/reclaimer will be equipped on each circular coal yards for stacking and reciaiming.
Under each circuiar coal yard, two uncoalers will be provided, one operation, one standby.

Bulidezers will be suppied for auxiliary work. A bulldozer garage will be provided with waler recychng.
Supplying System

The coal will be Iransferred to crusher house by bell conveyors C-4AB In crusher house, 2 sets of
screens, 2 sets of ring-lype crushers will be provided. Coal will be crushed from size of iess than

300mm to less than 30mm.

The coal will be transferred to bunker bay by bell conveyors C-5AB, C-6AB, C-7AB. On bunker floor,
canveyor C-7AB and plow dischargers will be installed for coal distribution.

Coal Blending
Local coat can be blended with international coal with a target of 10 to 20%.

it is direct feeding of international coal form unloading hopper or international coal storage yard and
reclainuing local coal from local coal storage yard.

Auxiliary Equipment
All auxihary equipment for a complete and operable system will be provided

Including magnetic separators, belt scales, test-chain calibrator, coal sampling eguipment, melal
detector, varia removal machine, hoisting and maintenance equipments ete.

Auxiliary Building
The fallowing auxiiiary building will be provided in coa! handling system:
Coal handling syster controf building

Bulldozer garage

ASH HANDLING

According to the concrete condilions of the praject, the fly ash shall be conveyed to fly ash silo by
preumatic conveying method. The boltom ash shail be transported by submerged scraper
conveyor(S5C) to bottom ash silo to store. Both fly ash and boltom ash shail be transported to ash

RE
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yard or ash users by trucks.

According to the requirements of the lender, There are two types of dust discharge program.

The first program:dust discharge <:500mg/Nm* .

it will be equipped two Electrostatic Precipitators with double chambers three fields for this projact

The efficiency is not less than 96.8% temporarily.
The second program:dust discharge <50mg/Nm’.

It wili be equipped two Electrostatic Pracipitators with double chambers five fields for thrs project

The efficiency is not tess than 99.71% temporarily.

Discharge quantity of fly ash and bottom ash

The quantity of ash refers to following table ;

Coal Program Unit 1X362MW
Ash t/h 18.20
Design coal Bottom ash t/h 2.73
Fly ash th 15.47

Note. 1. The ratio of fly ash qua ntity and bottom ash’s is lemporarily considered as 85% and 15,

Bottom ash handling system

One submerged scraper conveyor (SSC) will be equipped for Bailer. The bottom ash shall be cooled
by water and conveyed to the bottom ash silo by submerged scraper conveyor (SSC), and then
bottom ash drops into bottom ash silo for storage and concentration. Finally the bottorm ash will be

tansported lton bolton ash sile to ash yard by special trucks.

The capacity of the submerged Straper conveyor syslem is 1ith, it should meet 400% bottom ash

quantity which is produced on BMCR condition burning design coal.

%)
&9
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One bottom ash silo will be equiped. The bottom ash silos adopt steel structure style. The bottom
ash silo shall be capabte of storing all the bottom ash producad by one beiler on BMCR canditicn for

not 1285 than 48 houwrs when burning design coal.

There are only one discharge outlets at the bottom of bottom ash silo. The outlet will be equippad

pneumatic slide valve, and the humidified bottom ash is transported to ash yard by trucks.

Fly ash handling system
The poject matches 1 set of positive dense phase pneumatic conveyance system. The System will
be equipped under the electrostatic precipitators. The fly ash from the Electrostalic Precipitator
hoppers shall drop into tha ash transportation equipments and then be transported to the fly ash
silos through pipes. The capacily of each set positive dense phase prneumatic conveyance system
should meet the fly ash quantity can meet 150% fly ash quantity which is produced on BMCR

condition burning design coal.

There will be 2 fly ash silos in the whole plant, which adopt steel structure, 2 fly ash silos total
capacity s B000t, it will be the capable of storing the fly ash produced by one beoiler on BMCR

condition about 480 hours when burning design coal,

There are four discharge outlets at the bottom of each fly ash silo. Two of them will be equipped

humidifying device (one run and one standby) to discharge wet fly ash (about 25% water), and the

humiditied fly ash is transported to ash yard by dump trucks (the trucks will be considered by cwner};

the other two cutlets will be equipped dry ash unloader (ene run and ong standby) , and the dry ash
will be transported to users by tank trucks.
Mixing water system

The mixing water pumps installed under the fly ash silos, it will supply water for fly ash silos and
bettomn ash silos discharging wet fly ash. The water supplied must satisfy the discharging of both the

fly ash silos at the same time.
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Air Compressor System

The conveying air suppiied for fty ash handling system will be produced by the air compressor

house for the whole plant.
Fididizing air system

For discharging the fly ash successfully. there will be fluidizing devices at the bottom of each fly ash

silo and the ESP hoppers. The fuidizing air will be provided by the fluidizing air blowers.

Ash Handling System to off-site

Both fiy ash and bottom ash shall be transported to ash yard or ash users by trucks.

ELECTRICAL
Loads change

Each part (11 KV) will {oad minus the original boiler system New load including new coa! boiler system
load, load of a coal conveying system, the electric system load After load increase, unit 17 KV 1A
section increase 11877 KVA, 1B section increase of 9594 KVA. Consider of HV auxiliary transformer
capacity can meet the requirements.

Auxiliary and Standby transformer
Auxiliary transformer

This unit consists of a HV auxiliary transformer 44 MVA ONDF 220711 KV. HV auxiliary transformer two
11 KV power bus. and two new system wiil be connected to the bus on average. The new system, dust
removal system, coal boiler system, lighting and communication system.

Standby transformer

Thic unit consists of a stand by transformer 44 MVA 220£10%/11 KV ONDF. The new HV auxiliary
transformer two 11 KV power bus, and new system wiil be connecled to the bus on average. New
systems are including the boiler system, dust removal system, coal systems, lghting and
communication system.

Auxiliary and Standby power system
MV auxiliary power system

Two new 11 KV system wiil provide power supply load respectively, new boiler will be connected Lo the
onginal 11 KV 1 A-and 1 B. The unit will have two new 11 KV bus for the HV auxiliary transformer, and
the new ioads will be connected to the new buses for coal conveying system, The new 11 KV
respeclively connected to the original on the 11 KV,
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MV Standby power system

Each bus under the standby transformer of 11 KV respectively will connect the new 11KV botlar bus
and 11 KV coal bus.

LV auxiliary power system

The urut will increase two boiler transformers, three E.S P transformers, and one coal transfarmer. LV
auxiliary power system wilt be PC-MCC, solid grounding type. LV transformers will be standby for each
other. Existed 1700k\W diesel generator set will supply emergency power for the EMERGENCY
SERVICE UNIT.

Primary electrical equipments

MV auxiliary power system will use VCB; shori circuit fevel will be 50kA, LV auxiliary power sysiem
short circuit level will be S50kA.

Primary electrical equipments layout

11KV and unit LV distribution will be located in main buiiding A-B column. LV distribution of the plant will

be in auxiliary workshops.
The desulfurization system (Option)

if increasing the desulfurization system, the unit increase two Circulating Slurty pump{420k\W and
470k\W), Forced Dnift Fan capacity from 2560 kW to 3070 kW. the desulfurization of low pressure will be
for 3 units of 2000 kVA transfarmer capacily change into 3 units of 2500 KVA.

Essential Service AC and DC Systems

System Description and Scope

The essential-service ac and dc¢ system consists of two subsystems, essential-service ac, and

essential-service do

The essential-service ac subsystem provides low-volt ac, single-phase, 50-heriz power to essential
control, instrumentation, and equipment loads that require uninterruptible ac power,

The essential-service dc subsystem provides a reliable source of power for the essential-service ac
subsystem and crilical control and power functions during normal and emergancy plant operating

conditions.
Batteries

The Contractor will pravide an ungrounded DC system cansisting of one baltery per unit common
station unit. The batteries will be sized to handle the duty cycles determined in the final design
Batlteries must be able to supply full projected foad for no less than 1 hour after toss of charging system

Each battery will be sized with the assumption that all switchgear breakers will be operated at the end
of the one-hour period
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The batlery cells shall be the lead-acid type with pasted plate grids contained in transparent plastic jars.

Protective devices in DC distribution panels will have an interrupting capacity greater than the
maximum available short circuit current and Contractor will verify that the interrupting devices are DC
rated for the maximum available fault current. Al cables and the DC distribution system will be
designed to withstand the maximum available short circuit current.

Battery Chargers
Contractor shall design, manufacture, test, deiiver, and erect battery chargers, two for each battery.
Uninterruptible Power Supply

Contractor will design, fabricate, test, deliver and install 50 kVA UPS as specified hereinafter. The exact
size of the UPS shall be determined by the Contraclor,

The UPS wilt be used to provide continuous power 'to essential loads and sensitive eleclronic
equipment during normal operation and voitage disturbances.

Output Rating of UPS System: The output of the UPS System(s) shail be 50 kVA, single phase,
two-wire, and 0.8 lagging PF.

Static Transfer Switch

The stalic switch shall be single-pale and double-throw. The switch shali be capable of carrying the
continuous, short time (overload) and short circuit specified for the UPS system.

The switch shall be used for automatic transfer between the synchronized static inverter and the
alternate ac supply. The switching shall be done with sificon-controiled thyristor

AC Distribution Pane! board

One panel board, 220 V single-phase, two-wire, with main breaker and neutral buses shall be
furnishad.

The dislribution panel shall be factory wired to other retated equipment. The buses and
interconnections shall be suitable for carrying full inverter output without exceeding 65°C rise.

Lighting and maintenance system

Lighting system wili consist of narmal AC lighting system, normal femergency (N/E) AC lighting system
and emergency DC lighting system, '

Voltage and power source for lighting and Maintenance system
Valtage
(1) Normal AC lighting system power will be supptied by 400/230V bus sections:

i2) Normatt Emergency AC lighting system power will be suppiied by 400/230V bus

sechions.

il
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{3) Emergency DC lighting system power will be supplied by DC 220V bus seclions;
{4) The voitage of the portable lighting fixture will be 24V;
(57 The voltage of the portabie lighting fixture for boller area will be 12V

Power sources

Power saurces far normal AC lighting system

{1) Normai AC lighting will be supplied by nearby distribution board

Power sources for N/E Lighting system

{1) Emergency DC hghting of controf room and diesel generators room will be supplied by
AC-DC switch panel.

(2) Normal/ Emergency AC lighting will be supplied by NJE MCC section .The oad of
Normal/ Emergency AC lighting is about 10~15% of the whole plant ioad ,and the load of
unit enntrol room is about 30% of the whole plant Joad.

(3) Emergency lamp will be used for important workshops outside the main buidding as
emergency lighting. Emergency lighting will be provided by self-contained battery lighling

fixture assemblies.

Maintenance system

(1) Maintenance power source will be supplied by nearby distribution board.
Normal hghting power network

Normal lighting use 400/230V three-phase four-wire which the neutral point grounding
directly system. Grounding type of lighting network will use the TN-CS system.

in order lo guarantee the quality of the vollage of the lighting network, the main plant
supplies power for lighting and power separately.

Luminous source and lighting fixture

Luminous source

Long Ife and high light efficiency luminous source will be provided, such as high pressure
sodium lamps, metal halide lamps and fluorescent lamps. Incandescent lamp or
energy-saving lamps will be used for Emergency DC lighting system.

Lighting fixture

(1) in the offices, conference room, laboratories, rest room and electrical equipment room,
high efficiency fluorescent type fixture will be used. Control room area lighting will be
provided by using recessed aluminum alloy louvered type fiuorescent fixtures. Other indoar
areas will use waterproaf dustproof and corrasion-praof iighting fixtures and the others
factory lighting fixtures according to the task.
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(2) In the outdoor areas, waterproof dustproof and corrosion-proof fighting fixtures and
projectariighting fixtures will be used according to the task,

(3) Air-craft fighting fixture will be used in chim ney area and High-rise buildings.
(4) The risk of explosion area's lighting takes explosion-proof measures.
Lighting Control

Electric power to light fixtures focated indoors will be switched with wall mounted light switches or
hghting distribution box.

Eiectric power to light fixtures located outdoors will be switched with photo-electricity controllers or time
switch,

THE INNER COMMUNICATION

The inner communications is one of power plant public system, mainly consist of administration
communication system, dispatching communication system, (including coal handiing public address f
intercom system, wireless communication systems) and communication network.

Administration Communication System
Admimstration communication system of the Power Plant will be connected {o the lelecom network
Dispatching Communication System

Dispatching system equipped with a set of coal handling system, equipped with a set of coal handling
public address / intercom system, and configures 30 Paging station. The coal handling public address /
intercom system conftgure with the expansion of capacity.

Configure 30 radio interphone in the auxiliary production posts which are far from the main power plant
to solve maintenance, debugging staff's communication and mobile staff's communication probiems.

Arrange

The host and main console of coal handling public address / intercom system install in the coal
handling contro! room.

1&C
General
Design Scope

The automation system necessary for the 1&C of the new boiler and its auxifiaries (including BPS, BMS,
ESD. ash handling, coal handiing systems, FGD, ESP, tompressed air plant, SWAS, HVAC etc.). Coal
handling system & ESP, details see electrical part.
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Supply Scope

In design scope of above-mention the instruments and contro! systems will be supplied, including NEW
DCS system, PLC system, local measuring instruments, actuators, instrument vaives, control paneis,
consoles, cabinets, junction boxes, cables, cable tray and installation material etc.

STANDARDS AND CODES

The instrumentation and Contro! systems will comply with KKS code and ail relevant international
Standards and in particurar with the following reference standards:

Reference Abbreviation Name and Address
NFPA MNational Fire Protection Association
ASME American Society of Mechanical
ANSI American National Standard Institute
iEC International Electrochemical Commission
DL 5000-2000 Technical Code For Designing Fossil Fuel Power Piants
DLfT 5175-2003 Technical rule for designing thermodynamic control system of fossi

fuet power plant

DL/T 5227-2005 Technical rule of thermal power automation design for auxiliary
system (shop} of fossii fuel power plant

DL/T 5182-2004 Technical rule for designing of local equipment installation, pipeline
and cables of 1&C in power plant

Q/DG 1-K401-2004 |Technical specification for distributed control system in fossil fuel
power plant

1&C Automation Level

One set of DCS for the unit will be adopted for the new boiler and its auxiliary system. The new DCS
system Link fo the existing DTS is ensured by a Gateway or other communication interface.

The DCS system will pedform the functions of manitaring, control, alarm, protectinn and interlock,
diagnosing, accident treatment and maintenance guidance of the boiler to meet all requirements at
various operation conditions, to assure safe and economic operation of the unit.
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the rew boiler operator station will be arranged In exiling controt room. Fiue Gas Desuiphurization
system (FGD) of the unit will be monitored and controlled in existing contro! room and FGD control
foom.

The operators in controi room can complete the following control functions:
- Unit start-up /shut-down controi:
- Supervise and control unit during normaf operation;
- Complete emergency handling under unit abnormal operation;

All required monitoring and control functions, including unit start-up, shut-down and narmal operation
wilt be attained through LCD, keyboard, mouse. Emergency hardwired trip push bulton (ESDjfor boiler,
the hardwired run/stop push bution for the important equipment etc. will be designed on the conirol
desk, which will ensure unit shutdown safely under emergency aperation.

The Auxiliary system (such as Ash handling system, SWAS, and HVAC) will be controlled through
Microprocessor-based Programmable Logic Controliers (PLC). Conltrol and monitor function wilt be
complete through tocat operator station located in local controt room or local electronic room. The
important signals can be communicated to the new DCS system.

Flue Gas Desulphurization system (FGDj) of the unit will be monitored and controlled by DCS system
The operator stations and engineering station of FGD DCS will be iocated in the jocal FGD control
room, the cabinets of FGD DCS will be located in the local FGD electronic equipment room. The FGD
DCS can be communicated with the Auxiliary System Process Information Network by data hink

Layout for equipment complex building

One equipment complex building will be designed near the new boiler house The building will be
separated into five fioors: Om level, 6.0m level, 9.8m fevel, 12.6m level and 18 6m tevel.

The equipment complex building at 12.6m floor include engineer station room, electronic equipment
roem, sampling room, 1&C maintenance room and relay room etc..

DCS controf desks of the boiler, CCTV monitor, drum leve] monitors and furnace flame monitors will be
arranged in the existing central control roam,

Boiler DCS cabinets, Flame scanner cabinet, sool-blower cabinets and power supply cabinets will be
arranged in electronic equipment room. For detail arrangements refer to drawing No, F11151CB1-K-05.

The Central Controt Buitding at 9 8m flaor is cable mezzanine, this floor is convenient for ali electric and
i&C cabie routing.

The equipment complex building at 6.0m floor includes electrical swilch room, accumulator raom and
ventilator room etc. For detail arrangements refer to drawing No, F11151CB1-K.03

The equipment compiex building at Om floor inciude chemical dosing reom, switch room. ventilator
room and central refrigeraling station elc. For detail arrangements refer 1o drawing No,
F11151CB1-K-02.

P
L B Harbin Electric Inlemational Co., Lid (HED)

32




Lal Pir {362MW) Fuet Conversion Project

The equipments of air conditioning system will be arranged at floor 17.6m.
1&C Function
DCS Control Function

The Distributed Control System (DCS) will be adopted for the new boiler and its auxiliary system. The
DCS will impiement the following functions: Data Acquisition System (DAS), Moduiating Controt
System (MCS), Sequence Control system (SCS), Boiler protection System (BPS) and Burner
Management System (BEMS) etc.

1) Data Acquisition System (DAS)

The DAS is a part of the DCS. DAS system receives process operating parameter signals, equipment
status signals and some signals from other controt systems, after conditioning, calculating for these
signals, provide operator with operating information and operating guidance to ensure the unit
operating safely and economically. Main functions for DAS are as foliowing:

a input signai conditicning
b. Alarm limit check and over-limit alarm

c. Displays, including operation dispiay, process mimic diagram, group displays. bar graphic
disptays, trending displays and alarm displays, etc.

d. Listicg, it includes periodical log. Sequence of Events (SOE), trip log. etc.
€. Historical data storage and retrieve
f. Basic operating guidance etc.

2} Modulating Controil System (MCS)

The MCS is a part of the DCS. MCS system includes some closed analogue requiating foops. MCS will
be designed to control automatically the unit load, some importanl process parameters(PV)
(temperature, pressure and level, etc)) to sel-point value(SV) to ensure unit safe and economical
operating. Manual mode wili be designed for MCS, when the bias between PV and SV is high than
preset value or other abnormal conditions occur, auto mode will be changed-over 1o manual mode.
Auto tracing function will be designed for MCS, in manual mode, auto tracing will be realized
automaticaity according to feed-back signat. When essential conditions are met, auto mode will be put
in without interfere.

3) Coordination control system (CCS)

CCS system will be designed for the uiil, The cutput of boiler, turbine wil! be coordinated controlied
according to Load Dispatch Centre (LDC) to ensure rapid response to LDC load command and unil
steady operation. Other control modes will also be designed for reasonable operating according to
unit's condition. Auto change-over between diffarent contro! modes will be realized without interfere.

Foliowing contra! mode will be designed for CCS:
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a. Manuai controi mode
k. Boiler fallow control mode
c. Turbine follow control mode
d. Coordination control mode
Besides CCS System, following closed control toaps will be designed:
a. Boiler master control
b. Boiler drum level and feed-water controi
C. SH steam temperature control
d. RH steam temperature control
e. Furnace pressure control
f. Coal feeding flow control
q. Pulverizer control
h Primary air flow controi
|. Secondary air fiow control
J- Secondary air pressure control
k. HP Heater Level Controi etc.
4) Sequence Control system {SCS)

The SCSis a part of the DCS which is com posed of some function groups defined according to process
system and auxilary equipments requirement. Each function group will perform sequent startup /
shutdown, open / close of molors, pumps, dampers, valve, etc. and corresponding interlock and
protection function in accordance with unit operating requirement. SCS includes fallowing function

groups:
@ Forced draft fan function group
b.induced draft fan function group
C. Primary air function group
d. Coal feederfPulverizer function group
e. Combustion function group
f. Feed water pump funclion group

9 HP heater function group,etc.
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o) Boiler Protection System (BPS)
The design of the boiler protection system (BPS) shall comply with the NFPA 85 standard.

it shall be possible to cperate and keep the boiler in service with its protection system operational if
supplementary firing equipment is switched off and/or out of service. A trip of fuel oil burners initiated by
the Burner Management System shall not trip the boiler and shall not cause a loss of the boiler

protection totally or partially.

The criteria to be considered in the design of the BPS will be defined by the boiler manufacturer during

the engineering stage.
6) Burner Management System (BMS)

The BMS is a part of the DCS. The BMS will be designed to realize the startup / shutdown, interlock
and protection of boiler and its auxiliary system (igniters, burners, coal feeders, etc). The BMS wili be
complied with NFPA 85 standard. The BMS will perform the following functions

a Furnace Purging
b. Boiter igniting
¢. Flame manitoring and interlocking for the startup of burners.
d. coal pulverizing system management
e. Master Fuel Trip (MFT)
f. Other control function associated with the bailer
Boiler Soot-blowing Control System
The Boiler Soot-blowing Control system will be performed in DCS.

The soot-blowing control system will perfarm the following functions:

Sootblowers will be sequence controlled;

Manual initiation of automatic cycle;

Manuai blow of any selected sootbiower,

Blowing failure alarm;

Forward and reverse travel indication for long retractable soothlowers;
Automatic retract of sootblowers upor ot uverluad,

Condensate draining system based on temperature indication.

Closed Circuit Television System (CCTV)

The new CCTV system will be designed for the new boiler and its auxiliary system, It will reserve
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conmunicated interface or other interface with the existing CCTV system.
Supervision scope of the CCTV will include the following areas:

a Railway access

b. Train unloading station

c. Coal yard

d. Ash truck ioading

e. Limestone delivery station

f. Gypsum truck station

g Gypsum dehydrating station

h New boiler building

i. Fuel ol system area
Monitors wiil be layout:

a. In coal handling control room & ash handling contro! room,

b. unit control room

Auxiliary Control System

The Auxiliary Control System (such as Ash handiing system, chemical sampling and dosing system,
and air conditioning system) will be controlied through Microprocessor-based Programmable L ogic
Controfiers (PLC), the control and manitar function will be complete through local operator station. The
local operation station will be located in locai controi room or local electronic room. The important
signais can be communicated to the Auxiliary System Process information Network.

1&C Equipment

In order io meet the requirement of safety and economical operation of the unit, the equipment of
instrument and control will be of the advanced, mature, reiiable, practical technolo qy.

Distributed Control System (DCS)

One set of DCS system will be provided for each new boiler and its auxitiary system. The DCS systems
will provide comprehensive process monitoring, control functions, dispiays, alarming, calculations, data
logging, data display, data storage and retrieval, and other functions for each unit and it's associated
unit auxlianes and some Statinn/Cnmmnn systems.

Microprocessor-based DCS will be provided with a hierarchy structure, including operation level
process control level and drive level The unit plant DCS and Auxiliary System Process information
Network interconnected by redundant gateways will be fumnished to comply with the regquirement of
control and monitoring in whole plant.

ﬂ E Hattin Electric brrernalianal o | bLid (HEN
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All power supplies, processors, data highway bus hardware for DCS will be dual redundant.

The spare capacity of 10% will be foreseen in each /O module, and 10% spare carded will be installed
and terminated in each cabinels.

Operator station

The {8C interface is ensured from the operator stations bi-screens graphic LCD color 21" with keyboard
and controfler, redundant to one another and multi-systems located in the existing control room.

All events and alarms are displayed on the operator stations, recorded, archived and printed stamped
in their appearance and disappearance.

Two (2) operator stations will be provided for the boiler DCS system. Two (2) operator stations will be
provided for the boiler's FGD-DCS.

Engineer /IProgrammers Station

Engineering/Programmers Stations will be used for all engineering and diagnostics or maintenance
functions including database maintenance, plantsystem monitoring changes, graphics/report
development, hardware/software diagnostics and development paramelers and control equipment with
the LCD, keyboard and mouse.

Engineering/Programmers Station will be connected directly to the data highway by redundant net
interface it will be used for DCS engineering and configuration,

One (1) Engineering workstation and One (1) History workstation one (1) server will be provided for
the boiler DTS system. One (1) Engineering workstations will be provided for FGD DCS.

Programmable Logic Controllers (PLC}

PLC system will be a complete set and wili including following items;

Controller,
Memory;

O modules
Interface module,
Power supply;

MM! and computer equipment for local control.

All modules in the system will be of the plug-in type for easy field replacement.

The spare capacity of 10% wili be foreseen in each I/O medule, and 10% spare carded will be installed
and terminated in each cabinets. Each PLC system has own aperatorfengineer station.

(s
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Field Equipment
Primary Element for Flow Measurement

1} In generat removabie orifice plates with flanges will be used for differential pressure it will be
square-edged, paddle type with concentric orifice. Flow nozzies may be used where high pressure and
temperature steam,

2} Orfice plate material will adopt 304 stainless steel, unless otherwise specified, and will conform to
the ASME codes. Orifice piate’s Beta ratio will not exceed 0.65.

3) The mass flow meter will selected for measurement of fuel ofl. Flow meter will implement the
measurement, calculations and compensation etc. and 4-20maA signals wil! be outputted to DCS.

4) The differential pressure method or thermal dispersion mass flow meter will be provided for air flow
measurement,

Thermal Sensor

1) Thermocouple will adopt type E or type K thermocouples as defined by IEC584 Standard.
Thermocouples will be with duplex elements.

2} Resistance Temperature Detector (RTDj wili be of the three-wire system with 100-Ohm ptatinum
{Pt100) resistance elements. RTDs will be with duplex elements.

Process Gauge

in addition to remote transmitters, process gauges will be provided for foca! indication. The pressure
gauge will normally be fumished with bourdon tube or spring tube elements. The accuracy will be
+-1.5% of span.

Transmitter

1) Pressure and differential pressure transmitters will be of capacitance lype, 2 wires, and smart sensor.
The transmitter will have oil filled bellows/diaphragm as measuring element

2} Differential pressure type will be provided complete with equalizing valve manifold.

3} Transmitters will have easily accessible span and zero adjustment faciities and the accuracy will be
less than +/-0. 5% of span

Process Switch

1} Swilches will provide safe and refiable electrical contrac! for atarm, interlocks and protection. Set
point of the switches will be field adjustable or fixed as required by the process.

2) SPDT Contact will be selected and contact rating will be 230VAC, 3A.

3) Switch will act at the assigned point with accuracy withi'n +/-0.5% of the adjustable range, and will
repeat to within 0.25% of the adjustable range.

HE Harbin Elecliic internatonal Co . Lid (HEH
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Actuator
1} In general, pneumatic or motor-driven actuator wili be provided for regulating controi valve.
2) In general, electric motor drive actuator {400VAC) for on-off vaive will be inteqrated type actuator.

3) The electic actuators will have local control stations, power units, torque and limit switches,
anti-condensation heaters, position transmitlers (for modulating type only), motor thermal overload
protection and indicators.

4) For special applications like fuel oil shut off valve etc. solenoid vaives will be used.
Analyzer
1) Zirconia oxygen anatyzer will be provided for measuring concentration of oxygen in the flue gas.
2) A set of Continuous Emissions Monitoring System {CEMS) will be provided for each unit.
3) The Conductivity, PH and silicon analyzer etc. will be provided for measuring water qualily.
Other Requirements

At least 15% free space will be available in ali cubicies, junction boxes. This free space will be
distributed inside  the cubicles in such way that additional terminals, equipment or modules may be
added to any group of controls At least 15% spare cores will be provided in each control and
monitoring cabie. All spare cores have to be terminated

Power Supply and Air Supply for I&C
Electric Power Supply

Reliabte OC and AC power supplies will be provided. For AC power supply, 400VAC wilh three-phases
and four wirg, 230VAC with one-phase will be provided. DC power supply is 220VDC.

1) 400VAC Power Supply

400V.AC power supply will provide power for motor driven valves, three phases motor driven actuators
and other three phases AC equipment.

In general, two way of 400VAC power supplies from different phase of auxiliary low voltage main bus
will be suppiied. But for some important consumption, such as MCC of boiler and turbine, power supply
of motor-driven actuators etc. one will feed from auxiliary low veoltage bus, others feed from diesel

power suppiy.
2) 230VAC Normal Power Supply

Power supply failure of equipment which does not effect unit sufe uperation, will be supplicd will
230VAC normal power supply.

3) 230VAC UPS

All vital consumers such as DCS, network, 1&C instrument power cabingts etc. shall have two
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independent power sources; at least one is fed from the UPS system. The eguipment such as
transmitters shall be fed from DCS power supply system.

3) 220VDC power supply

220VDC power supply 1s used for 1&C protection system and the some control eguipment. Two way
power supply of 220VDC from 220VDC battery group will be provided for 1&C control equipment.

Air Supply for I&C

Alr supply for I8C will be special compressed air supply of dry, clean, and oil-less, water-less, dust-less
air. The pressure will be 0.6MPa to 0.8MPa. Air suppiy for air tanks will be sufficient for the designed air
consumption quantity for operation of all pneumatic devices and will sustain supply for periods 5
minutes and longer during the procedure for safe unit shutdown.

CIVIL
General

This design covers the civil works for LAL PIR (362MW) power piant fuel conversion project.
Design basis

Chinese slandards as follows will be used.

Code for design of building foundation GB50007-201
Load code for the design of building structures GB50009-2012
Code for design of concrete structures GB50010-2010
Code for seismic design of buiidings GB50011-2010
Code for design of steel structures GB50017-2003
Code for anticorrosion design of industrial constructions GB50046-2008
Cade for design of chimneys GB50051-2013

Technical stipulation for the design of civil structure of thermal power plant DL 5022-2012
Technical code for designing load ofmain buiiding in fossil fuel power plant DL/T 5059-2007
Technical Code for Building Pile Foundations JGJ94-2008
Technical code for lesting of building foundation piles JGJ106-2003
Other basis includes tender documents of this project.

Engineering geology

According to preliminary geotechnical study in tender documents, there are 2 type of soil on this site.

“g Hartrin Eleckc intemahonat Co., Lid (HE)
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The 1% layer is silty sand, from Om te 1.0m, and the 2" {ayer is find sand, from 1.0m to 10.0m, The 2™
layer can be used as the bearing layer Seismic zoning of the Power Plant is in zone 2A. The
probabilistc analysis shows that expected peak ground acceleration with 10% probability of
exceedance in 50 years at site is about 0.16 g. The peak ground acceleration is 0.15g and the
corresponding basic seismic intensity is 7 degree. The soil type in sile is medium stiff and the sile
classification is 1. Based on seismic condition, soil liquefaction will not be taken into consideration.

Design of architecture
Main power house architecture
Main power house layout
Main power house consists of bunker bay and boiler,

The span of the bunker bay is 11.0m. the longitudinal length is 54 Om_ It will be a three stories building
and the levels of which are +0.000m, 12.600m, and 31.500m. Coal handling belts will be at FL.
31.500m.

Boiler is open, there is cover on the top of the Boiler, and the operating floor is 12.600m. The total
longitudinal length is 34.8m, the total transverse length is 44.5m.

Equipment compiex building will be located near the boiler. It will be a five stories buiiding, and the
ievels of which are +0.000m, 6.000m,9.700m,12.600m, and 18.600m. Room will be arranged at
respectively according functions. Such as switchgear room, battery room, chemical room, HVAC room,

electronic equipment room, etc.
Level and Vertical traffic

Level traffic: One longitudinal passageway will be between the bunker bay and the boiler, the span is
6.5m. The transverse passageways will be arranged at both side of the boiler.

Vertical traffic: Two staircases in bunker bay will be located both sides respectively, which can reach all
the fayers of the main power house. There are two efevators, which can reach main steel platforms of
boiler. One staircase and one steel stair will be located in equipment complex building, which can reach
all the layers.

In every stair, passageway, and safety exil, the evacualing board sign are set which are eye-calching in

color and eutstanding in position.
Lighting and Ventilation

Lighting: The windows will be provided as few as possible for bunker bay, and the artificial illumination
is supplied in equipment complex building, and there glaring light should be avoided.

Ventilation

The natural and mechanica! ventilation is set for banker bay, and the ventilating facilities are installed

on the roof of banker bay.
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Fire protection and Explosion protection

Stairs and aisles are laid out reasonably, and conform to requirements in fire protection. The fireproof
doors will be used for the electric equipment room, fire wall and staircases.

Construction of the Building

Envelop Enclosure

The bunker bay will be completely enclosed with single steel sheet from 31.500m to the top. it will be
open below 31.500m. The roof of bunker bay is reinforced concrete slab.

The exterior wall and interior wail of equipment complex building wilt be compietely enclosed with iocal
clay brick wali. The roof is reinforced concrete slab.

The boiler will be oul door structures with a single skin roof only

The 50mm thick expanded polystyrene slab insulation will be used for reinforced concrete roof. and

bituminous membrane waterproof sheet will be put on it.

Waterproof
High poiymer modified bituminous waterproof sheet will be used for remnforced concrete roof:
Polyurethane waterproof coating will be used for ground and floor,

Finishing
Painting will be used on exterior and interior walls of all building. Al painting materials will be of high
quality, good appearance and weather-proof malerials. Special color treatment is to be used for iocal

areas,

Aluminum alloy windows will be used for main power house and other building. Aluminum alioy doors,
steel doors, wood doors and fire doors will be used different buildings in accordance function.

Schedule of room internal finishing for main power house

No. name of raom Floor Interior wall Ceiling

1 Bunker bay

(1) [0.000m
Fine aggregate
General area Concreta Exteror painting
{2) [12.600m
General area Fioor hardener Exterior painting
RIS
ns
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(3} |31.500m
G | Floor hardener Steel sheet Interior paintin
eneral area (with waterproof tayer) - P 9
2 Equipment complex building
{(y [+0.000m
Chemical equipment |Acid & alkali proof  [Acid & alkali Acid & alkali
a room, Chemicallceramic tile proaof interior proof interior
storage painting painting
Switch room Ceramic tile Interior painting i nterior painting
h
Ventilator room, Floor hardener interior painting  |intericr painting
¢ Central refrigerating
station
(2) |6.000m
Switch room Ceramic tile Intengr pamnting  [Intenor painting
a
Battery Acid & alkali proof Acid & alkali Acid & alkali
b ceramic tile (with proof interiar proof interior
waterproof layer) painting painting
Ventilator room Floar hardener Interior painting interior painting
¢ {with waterprocflayer)
13541 cylinders room [Floor hardener Intenor painting  |Interor painting
d
(3) ]3.700m
Cable interlayer Cement mortar Interior painting [Interior painting
{4} 12.600m
Electronic equipment |Ceramic tile Inteniar painting  [Mineral wool slab
a room, Relayroom, acouskc ceiling
Maintenance room, -
Engineer workstation
room
Sampling room Acid & alkali proof Agid & atkal Acid & alkatli
b ceramic tile proot ntenar proof interior
painting painting
(5) [18.600m
AHU room Floor hardener Interior painting  [interior painting
4 {with waterproof layer)
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Toilet Non shppery ceramic Jinterior painting  JAluminium-atioy
4 tile(with waterproof plate ceiling
layer}
. Slaircase Nan slippery ceramic [interior painting  [Interiar painting
tite

Main Other important Product building

Other main production buildings should be arranged according to technological requirements. Except
for special standard, the interior and outer wall shouid be enveioped by local Clay brick and reinforced
concrete roofing should be used at roof, and interior design standard should be followed table as

bellowing.
Schedule of room internal finishing for other building .
No. name of room Floor Interior wall Ceiling
Commonly productive  |FFloor hardener tnterior painiing 1 (Interior painting
1 room
Special chemical Acid & alkali proof Actd & alkali Acid & alkali
2 room Ceramic tile proof interior proafinterior

painting

painting

Service room &

Ceramic tile

Interior painting

Minera! wool slab

3 contiol room acoustic ceiling

f:lcctric room Ceramie tile tnterior painting  [iateriar painting
4

ToHet Non slippery ceramic  [interior painting [Aluminium-alloy
S tite{with watcrproof plate ceiling

laver)

Statrcase Non shppery ceramic  lnterior puinting — {bhiterior painting

6 tile

Auxiliary building

Workhouse and warehouse

Workhouse and warehouse is single layer building, which total floor area is 800 £q. The building will
have windows and natural ventitation. The ground floor shalt be suitable for heavy forklift and truck and
for laying down of large, heavy spare parts. Electrical hoist will have to be provided for liting of heavy
spares,
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Design of structure
Foundation design

The foundation of main power buitlding will be natural foundation. The 2™ layer will be used The
foundation will be spread foundation. The boiler house will be natural foundation. The 2™ layer will be
used. The foundation will be spread foundation, and raft foundation may used partly.

nd

The foundation of chimney will be natural foundation. The 2™ layer wiil be used. The foundation will be

circular plate foundation.

Foundations of other producing buildings and auxiliary building will be natural foundation. The 2™ layer
will be used. The foundation will be spread foundation.

Structure design of main building

The main power building will be steel brace-framie structure, which will be steei frame with bracing and
connected with high strength bolts. Harizontal load and wind load will be resisted by braces. This
structural system has a good seismic performance, and has great economic benefits. 1t is easy to
manufacture and easy to install. Q235-B or Q345-B steel will be used.

Uniess otherwise mentioned, the floor of the main building will be cast-in-situ reinforced concrete plate,
with steel beam below

The coal sil0 will be of steel silo with stainless steel on the sloping surface of inside silo.

The bailer building frame and top hood of boiler will be stee! structure. It will be designed and supplied
by boiler manufacturer.

The central control building will be concrete structure. )t will be apart from the main building and the
boiler house.

Chimney

This project uses limestona-gypsum wet desulphurization without GGH. One chimney will be
constructed. The height of chimney will be 210m. Outer shield will be reinforced concrete sleeve
structure. Two inner flugs will be taken. The diameter of inner flues will be 5 5m. Clad steel plate will be
taken as anticorrosive method.

Zone behind boiler
Flue support structure will be sleet brace-frame structure.

Ash silo will be concrete silo structure. The foundation will be reinforcement concrete circular plate

foundation,
Desulfurization Building will be concrete frame structure.
Fan building will be steel brace-frame slructure,

1D fan house will be stee! brace-frame structure.

"g Hartin Electric international Ca., Lid (HE1)
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Compressor foom will be concrete frame structure.
Coal system
Coal-handing tunnel will be reinforced concrete tunnel structure.

The upper part of coal transfer tower will be reinforced concrete frame The underground part adopts
reinforced concrete box structure. The floar adopts cast-in-site concrete floor.

coal handling conveyor will be steel truss and the fioor will be steel deck putted under concrete floor
slab and above steel beam.

Crusher house is reinforced concrete frame structure. Crusher foundation locates on the floor, and
adopls concrete block foundation.

The underground part of coal unloading ditch will be reinforced concrele box structure. The upper part

will be steel structure.
Circular coa! yard will be reinforced concrete wall structure. The roof will be space iruss system.
Chemical building

The upper part of chemical buildings will be reinforced concrete frame. The Pond will be reinforced
concrete box siructure Equipment foundations and channels will take proper method to prevent
comrosive as the arrangement professional recormmended

MISC buildings and structures
Warehouse and other buiidings will be reinforced concrete frame

Pipe supports is stee! structure. Horizontal braces will be sel if the span of beam is 100 long.

HAVC
General
Design scope

Ventilation, air Condilioning and dust collection systems will be designed for the proposed
buildings/rooms of the power stalion.

Design code & standards
HVAC system will comply with the following code and standard.
Code for design of fossil fired power plant (DB50660-2011),

Technicai code for heating, venlilation and air conditioning design of fossil fuel power plant

(DU/T 5035-2004):

n& Harbin Eleciric inlernational Co., Lid (HEY}
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Design code for heating ventilation and air conditioning of civil buildings (GB50736-2012).
Qutdoor meteorological parameters

Capacily of ventilation and air conditioning systems will be based on the following ocutdoor design
conditions;

According to the specification:

Cry ambient temperature

Base 2005 to 2010 /in_C

Yearly mean 264
Maximum of monthly mean 437
Minimum of monthly mean 6
Mean of monthly maximum 327
. Mean of monthly mimimum 1 19.6
Absolute maximum ) 500
Absolute minimum -1

Base2010+/4in C

Mean 266

Mini B 6.6

Maxi 48 2 ~
Mean variation in one day 11.6
Minimum variation in one day 26
Maximum variation in one day 176

. Wel lemperature

Base 2005 to 2010 /in 'C

Yearly mean 19.9
Maxirnurn ol monttdy mear 28.5
Minimum of monthly mean 7.3

Base 2010 fin

Mean 218

Hm Harbin Electric Internationat Co., Ltd {HEY)

48




Lal Pir (362MWW) Fuet Conversion Praject

Mini 5.5
Maxi 36.4
Mean variation in one day 71
Minimum variation in one day 23
Maximum variation in one day . 127

According to these data, we can estimate the outdoor design temperature as follows
Lw=0.7 140,291,004 =0.71%(32.7)+0.29%(50.5)=37.9 C

twg=0.471:+0.53 tyna, =0.47%(32 7)+0 53%(50 5)=42.2 C

1= 08155 +0.2 15300, =0.8x(28.5)40.2x(36.4)=30.1 C

Where,

b ----outdoor design temperature for summer ventilation

twy-----0utdoor design dry temperature for summér air conditioning

tus-----outdoor design wet lemperature for summer air conditiocning

tip - Maximum monthily average dry temperalure for YEAars in succession
Lngx ===~ Maximum dry temperature for years in succession

s --—- Maximum monthly average wet! temperature for years in succession
fs max ~--- Maximum wet temperature for years in succession

Indoor air conditioning design condition:

Room name summer

Temp Humidity %
—Eleclronic equipment room, relay | 2641 50410
—All Lacal Control Rooms 26-28 NC
—Laboratory, office, duty raom 26~28 NC

Ventilation and air Conditioning of central control building
Refrigeration system

A refrigeration station with 3X50% of air-cooled water chillers will be situated in the central control
building. The refrigerating system includes three sets of water chillers, three sets of chilled water pumps,
one set of automatic water make-up unit, one water treatment unit and one make-up soft water tank.

ﬂ g Harbin Etectric (nternalional Co . Ltd (FIE1)
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The makeup water for the chilled water system will be demineralized. The refnigerant will be R134a.

The air cooted water chillers will be located on roof, the chilled water pumps and other equipments will
be on the ground floor of central control building. The capacity of the refrigeration station will cover the
cooling toad needed by the central control buldding.

Chilled water will be supplied at 7°C and returned at 12T in summer,
Ventilation of electrical distribution room

2x50% air supply units will be provided for the electrical distnbution room. The air cocled by the air
supply units will be supplied into the room, and hnally exhausted by the return air [ouver, which will
ensure the electrical equipment in normal operation. The inside temperature will not exceed 357C. In
the transitional season, fresh air will be greatly used to save energy, and the walted axial fan will also
be used to ventilation, The indoor pressure will be kept positive The chilled water as cold source is

from the central refrigerating system.
Ventilation of battery room

Since no air is altowed to be recycled in the battery room and the inside temperature will not exceed
30°C, air supply unit and axial flow fans will be provided for the battery room. The outdoor air will be
cooled by the afr supply unit and supplied into the room The chilled water as cold source is also from

the central refrigerating system.

The ventiation rate for the routine ventilation will not be iess than 12 times per hour. The indoor
pressure will be kept negative. The fan and motor will be of explosion-proof type. The exhaust axial
fans will alsc be used for the emergency fans.

Ventilation of chemical_ rooms

The chemical laboratory raam, sampling roem, instrument room will be equipped with fan coils. The
chilled water as cold source is from the central refrigerating system The chemical laboratory room wili
also be equipped with exhaust axial fan to remove the harmful gases and the exhaust fan wili be
corrosive proof. The inside pressure will be negative and the ventilation rate will not be less than 15

times per hour.

The chemical storage room and the dosing room wil be equipped with naturai air intake and
mechanical exhaust. The exhaust fan will be corrosive proof. The ventilation rate will not be tess than
15 times per hour.

Central air conditioning system

Central air conditioning system will e desigred to provide air condition to the rooms in central control
building at EL12.600m, such as eleckic equiptitient roont, engineer station room, relay room, etc.

2x100% air handiing units will be adopted for central air cond'rtioniné system, one for operation, one for
standby. The air handling units will be situated in the AC plant The supply and return ar diffusers/grilis
will be set on the suspended ceiling of the air-conditioned rooms. The air duct will be hided above the

suspended ceiling and insuiated.
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The air handiing unit (AHU) consists of the foliowing sections: return air fan section, mixing box section,
low efficiency filter section, cooling section, electric heating section, efectiic humidify section, medium
efficiency filter section and air supply fan section.

In order to ensure the indoor air quality, the minimum fresh air intake will not be less then 10% of the
supply air. in the cooling season. fresh air will be greatly used to save energy.

The temperature and the relative humidity of the fresh air, the supply air and the return air will be
auvtomatically detected.

Fire fighting and smoke drafting system

The smoke drafting system will be provided for each electronic equipment room. When the fire is
detected, the air handling unit/air supply unit will be shut down immediately, and the gas fire fighting
system will be started up. When the fire is com pletely quenched, the fan will stait to exhaust the gas.
After the gas is exhausted com pletely, the air handling unit/air supply unit will be started again,

Fire dampers will be provided on ductwork systems passing through firewalis and ficars. Dampers will
be operated by fusible links and (re-settable} damper motors, suitabie for acluation through the fire
deteclion system and fire dam per contral panel(s). Smoke dampers for fire suppression systerns will be
motar operated/solencid actuated for closing and apening purposes. Damper status will be indicated on
the control panei mounted adjacent to the fire contral panz!

Ventilation and dust-removal system of coal handling buildings

Bunker bay

To prevent the coal dust emission during coal uninading. each bunker will be equipped with one bag
filter to dilute the concentration of the coal dust. The negative pressure will be helpful to control the dust
emission from the coal hopper. Dust-removal system will be interiocked with carresponding belt
conveyor and coal plow. The motor of the bag filter will be explosion proof.

Transfer Terminal and Crusher house

Because of the heavy dust poliution, the transfer terninal will be equipped with bag filter and the dust
emission spot will be locally sealed. The dust gas will be filtered and exhausted to the atmosphere. The
emission concentration of dust-removal syslem to the atmosphere is not greater than 12Omgz‘m3A
Dust-removal system will be interlocked with carresponding belt conveyor to achieve interdocked
starting and 3min delayed stop.

A water-spray dust suppression system will be supplied where required in order to further minimize the
dust emissions. The water spray will be mist in order ta pick up the coal dust. Furthermare, rubber
curtains will be provided at all coal transfer points in order to limit the coal dust emissions.

Ventilation and air conditioning of auxiliary buildings
Mechanical ventilation system will be provided for the rooms releasing hazardous gas and excess heat.
Mechanical ventiiation equipment and spit air conditioners will be pravided for the local switchgear
A3E
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raoms.

Other buildings like coal handling control room, communication room and local control rooms will be

provided with spiit air conditioners.

HYDRAULIC
Cooling Water System

This project will build one new PC boiler and it would instead the original boiler which is burning HFG.
For main cooling water system, the existence cooling towsr, the CW pump station, the condenser and
the CW pipe are not need be changed. Only some cooling water for Aux. equipment would be pravided,
The guantity of the closed cooling water is about 200m3/h for the boiler. So the main cooling water

system wili not change.
Service Water System

The service water wili he provided to ash handing system and desulfurization system by pipe net. The
water source would be CW blow down water. Total water need quantity is about 68 m*h. 10m™h for ash
handing system make up, 4m>/h for fiy ash wet, 4m™h for coal handing wash and coal yard spray and
50m’fh for desulfurization system. There will be Bm'fh wasts water from desulfurization system should
be dischargs to the existence power plant. The boiler btow down water will go to the cooling lower

basin.
POTABLE WATER SUPPLY & DISPOSAL
POTABLE WATER SUPPLY & DISPOSAL
Potable water supply

Potable water will be supplied from the existing potable water system.
Drainage water

Comeslic sewage water system, industrial waste water systemn and storm drainage system will be

provided separately for this project.
a) Domestic Sewags Water System

The purpose of the domestic sewage system is to collect the sanitary sewage disposed by indoor

sanitary utensils of all buildings in the plant.

The sewage from buildings will be collected via pipeline inlo the drainage pump house by gravity and
then be pumped to the domestic sewage trealment! plant

b} Industrial Waste Water System

industrial waste water system will collect the waste water such as main building floor washing, oil
contained waste water treatment station, equipments & pipes drainage when checked, clarification

ﬂg Harbin Electne Inlemational Co | LId {HED)
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drainage, , some CW blow down water alc.

Allindustrial wastewater will be coliected via pipeline into the drainage pump house by gravity and then
be pumped to the waste waler treatment plant.

¢) Storm Drainage System

The whole rain water circuit will be provided. This circull includes particularly roof water, roads and
parking water and storm basin water.

The washing water system

The washing water system is responsible for cleaning the floor of the coal convey gallery, coa! transfer
toewer and coal stockyard.

The system is consisted of washing water pumps, washing hose slations, vaives and pipe work elc.
Two 100% washing water pumps will be installed in the washing water pump house, one pump in
operating and the other standby Containing coal waste water will be drainage to the containing coal
wasle water treatment station.

ENVIRONMENTAL PROTECTION
Design basis for Environmental Protection

The Gaseous and Particulate emission, Waste Water quahty and Noise control wilt comply with the bid
document request.

Atmospheric Emission and Air Pollution Control
Gaseous and Particulate Emission Limits
The maximum values of air emissions and post-treatment are presented in the following table.

Maximal values of air emissions

Plan 1 Plan 2
Mo Pollutants Unit : -
Limit post-treatment Limit post-treatment
1 Particulate mg/Nm’® <500 49329 <50 447
Sulfur Dioxide No
2 mg/Nm’ — <850 840.8
{502) guarantee
BB
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3 Nitrogen (NOx) | mgiNm® | <510 <510 <510 <510

Treatment Measures for Flue-Gas Pollutants

In order to reduce the flue-gas poliutants from influencing the local environment, the following treatment
measures will be adopted, which are reasonable, reliable and widely used in air pollution control of

power plant.

1} Continuous emission monitoring systemn (CEMS) equipment will be provided to monitor the plant
stack emissions in accordance to environmental requirements

2} Dust Collection Efficiency will reach 96 8% or above in plan 1 and will reach 99.71% or above in plan
2 meanwhile the dust removal will be used in order lo meet emission requirements.

3) For plan 2, the desulfurization efficiency will at least reach 23% to meet emission requirements.

4) The fume will be dischargad by stack, the height of the stack will be 210m.

After ireatment of flue gas through the emission of pollutants can reach the standard requirements.
Wastewater Treatment

Process effiuents quality, this guarantee shall be applicabla.

Designation Maximal instantancous conlent {mg/i}
Temperature influent temp. + max 3
pH 6-9
{BOD) 5 80
Total suspended solids -TSS 200
Total dissoived solids -TDS 3500
Oil and grease 10
Chtoride as CI- 1000
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Sulphate S04- 600

Ammonia NH3 40
Sulphide 52- i

Heavy metals As specified in EIA

The scope of wastz water treatmant system conlains: sanitary waste water treatment system, waste
water treatment system, desulfurization waste waler treatment system, rain water recovery Wreatment
system.

In this project, considering the plant has been set the industrial waste water treatment plant, so the
industrial waste water produced by this project will be connected to the existing industrial waste water
treatment system.

Other details should refer to the “5. CHEMICAL WATER TREATMENT".

Noise Control

Noise Requirements
The noise emissions have to comply with the local iaws and regulations
Perimeter noise level
At power plant boundaries, noise level shall nat exceed fallowing data:
1) Day time noise limit (6 am. 0 10 pm ). 75 dB(A},
2) Night tme noise limit (10p.m.to 6 a.m } 65 dB(A)

The requirements are applicable for all running mode of the power plant, including in particular start,
shut down, soal blowing operation, etc. ..

Near field noise fevel
tn control room, offices, meeting room, laboratory and rest room, noise leve! shall not exceed 50 dBA.
Noise fevel at 1 m from equipment shall not exceed 85 dBA,

The noise level reached with use of standard material considering that in any case noise emitted should
not be higher than 90dBA at one meter from source, and that noise emitted by one equipment shall not
be higher than 85dBA at one meter from noise source.

“g Harbin Eieclric Inlernalional Co., Lid (HEI}
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Noise Control Measures

Every effort will be made to reduce the noise level inside and oulside of the plant to the lowest level as
possible. The plant will be designed, constructed and provided with suitable acoustic measures as

following:

Firstly, by submitting the requirements to manufacturers, alt equipment in this power piant will be
designed and operated to have the lowest possible naise level

Sacondly, the naoise control measures will be designed to form an integral part of the piant. Sensible
design and layout of buildings can minimize transmission of noise, segregation of particuiar items of
plant and to avoid reverberant areas. Therefore, noisy equipments wiil be layout in rooms as far as
possible and far away from the boundary to decrease the noise impact on the surroundings.

Thirdly, some measures such as to install necessary acoustic covers and lo use acoustic insuiatian will
be adopted. Al the steam safety valves which are likely to be operated often will be provided with
silencers to reduce the noise level during steam release,

By adopting noise control measures such as sound-isofating covers and sound-proof materiais,
occupalional exposure to noise levels within the plant will be minimized to close to the noise
requirements as previous!y showed.

FIRE FIGHTING
DESIGN SCOPE
The scope of fire fighling system design includes
--Qutdeor hiydrant system
--{ndoor hydrant and hose reel system
--Automatic fire-extinguishing sprinkier system
-- Gas fire extinguishing system
-- Portable & moveable fire extinguisher -
--Fire deteclion and alarm system
Fire Water System

The fire fighting water will be supplied from the new fire fighting water storage tank. One 100% capacity
clectric motor driven fire pump, one 100% diesel engine driven fire pump and iwo 100% capacity
electrically driven jockey pumps will be instailed for supply of prescribed water t0 hydrant/sprinkier

mains.
The main protected abjects for fire fighting water system inciude the foliowing:

Main Power Building including turbine house and boiler
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Coal handling system
Coal yard
Other building and constructing
Automatic fire-extinguishing sprinkler

The fixed water spray system in this plant will used for the fire protection of the Conveyor gallery,
transfer tower,

Portable & moveable fire extinguisher

The portable & moveable fire extinguisher system will be designed to extinguish the initial fire at the
hazardous areas. The quantity and location of extinguisher will be provided in detail design phase.

Fire detection & alarm system
A complete fire detection and alarm system will be provided for the Coal conveying system .

The system will include detector, cali point. vary of alarm equipment and control panegl. One main fire
alarm control will be set in the central control room of the main block and one zonal fire alarm control
panei will be set in the control room of electric distribution building for coal handling .

Ash Disposal Site
Site Location

The Ash Disposal Site is located to the norih/west area of power plant Lo allow storage of no sold ashes
or even gypsum.

North and west embankment of ash disposal site is a part of new dam for floods.

Ash Data

LAL PIR (362MW) POWER PLANT Fuel Conversion Project Ash Data:
ane unit boiler

MNo. Program Unit
Design coal

1 Ash of 1 hour t/h 18.2

I.1 Bottom ash t/h 2.73

1.2 Fly ash t/h 15.47

B ks
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2 pyrites t/h 0.65

3 gypsum t/h 2.3

Every boiler works 6000 hours per year (calculate according to this number for present)
Design Specification
Ash disposal site’s dimensions

The instalied capacity of this project is 362MW level unit | in the light of boiier works 6000
hours per year , boiler dispose 11.31x10% t ash per year, if the density of ash is 1 Um’, the voiume of
disposed ash is 11.31x10°m” per year, boiler dispose 1.38x10" t gypsum per year, if the density of
gypsum is 1.1 Um’, the volume of disposed ash is 1.25x10'm” per year .

The measure of the ash site | total area is 22770Mz, The height of ash dam is 8m for present ash height
i5 7.5m _in this condition. the effective cubage of ash is 7 3x10'm"°.

The ash disposat site has enough cubage to store 6 month's ash. The voilume of § month's chsposed
side is 6.28x10"'m",
in the ash disposal site is full after, don't unload ash on the disposal site.

The plan and sectional view of ash site refer to drawing F11151C81-52-01.

A ash water setting pond and the reinforced concrete draining well will be build in the ash disposal sile,
rainwater will be discharged through the pipe that will be buried below ground lo ash disposal site to the
nearest drainage channel .

Damming material and dam shape

The material of dam body can be found in the locality , such as silty clay. rock ballast. The width of dam
body's top is 2.5m, the height of dam is 8m, the inside gradientis 1.2. the outside gradientis 1:2. The
inside and outside siope should be protected Detail of the embankments refer to drawing

F11151CB1-52-01.
Environmental protection

In order to prevent the environment from rising ash, we need watering in time in the process of piling up

ash.

Inorder to prevent the environment from rising ash's influence, we must be covering earth on the ash
when the height of ash achieve the designed height, or we can plant tree around the ash site.

When the ash site is in working, if we can strengthen management, the ash site can't cause poilution to

the environmentai.

in order to prevent environmental from rain infiltrate, we must build geomembrane in the bottom of ash
site and on the inner slope of ash dam.

“E Harbin Electric Inlernational Co . Lid {HED
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Flue Gas Desulfurization (Option)
Design consideration

Design parameter

Design parameter{for ane bailer)

Design parameter
Design coal

S ar 0.55%

Quantity of coal for Thour 129 8tnh

Temperaiure afier esp 131.65C
The actual flue gas 1776007 m’ih

Quantity of flue gas

Standard dry flu gas 1089724Nm*h

FGD Efficiency

Accarding to the reéquirements of the tender, there are two types of dust discharge program.
a)The first program:S02<850mg/Nm’ .

100% ftue gas of boiler will be desulfurized in this project, one set of desuffurization equipments fo
handle all gas for unit. Designed FGD efficiency is not less than 23%
b} The second option: without treatment SO2, Without the WFGD.

The Merit Of FGD

Limestone-gypsum wet flue gas desulfurization system will be adopted for the boiler in this project,

this system has following characteristics:

5 Harbin Erecling intermational Co., Ltd (HED
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Mature technical, high usage ratio and much outstanding achievernents.

The desulfurization efficiency can reach to more than 90%

The cost of investrnent and operation is reasonable

The by-product can be synthelical used, which will not cause second patiution,

The absorbent is cheap, and there is credible source.

FGD System Description
FGD Design Principles
a) One setdesuifurizer to handre all the flue gas for the boiter.

D) Biower fan merge Settings with induced draft fan . The fiue gas was discharged by chimney with
out the flue gas heat exchanger (GGH) and bypass flue .

¢) Desuiphurization plant water, electricity and gas by the public part inside the plant unit intc
consideration.

WFGD System Design
The iimestone-gypsum wet fiue gas desulfurization process mainly is consist of absorbent
preparation and supply system, SO, absorbing systerm, fiue gas system, gypsum dewatering
system, iimestone and gypsum piling up and transportation system, waste water nandling system

and s0 on.

The flue gas fetched out from boiler enters into FGD device, added pressure by pressure hoosting
fan, then passing GGH system enters into absorber The fiue gas flows from bottom to top, whichis
repeating scrubbed by the atomized limestone slurry, then SO, in the Hue gas subsequently reacts
with limestone Slurry to CaSQO,, which will be stored in the circuiating sluery sump, and oxygen will
be provided inlg the circulating slurry sump by oxidation blowers, and then the CaS0; will be turned
into CaS0,4-2H,0 (gypsum), and the gypsum slurry will be sent into the gypsurn dewater system by
pumps to handle.

FGD Main System

The main system of WFGD

a) Absaorbent preparation and supply system

HE Haibin Electnc internationai Co., Lid (HEN)
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b} SO, absorbing system
c) The flue gas system

d) The other system

System drawing F11151CB1-C-03

Absorbent Preparation

One setof imestone slurry preparation system is used in this phase project.

One limestone slurry tank is equipped, which could store limestone slurry consumption of the boiler
for 6 hours. To prevent depositing and make slurry symmetrical, limestone slurry tank equipped with

slurry agitator.

SO; Absorbing system .
This system is made up of absorber( including circulating sfurry sump, spray pank and mist
eliminator), recirculation pump, absorber agitator, oxidation blower and so on.

There are only one absorption tower and three Circulation slurry pumps for this project.
One accident slurry box is equipped for this project, The slurry in the absorplion tower will
transportant in it when the accident.

Flue Gas System
The FGD system Without the bypass flue

Absorbent Transportation And Process System

There are two sel absorbentand process system for this poject

Limestone block will be used as desulfurization absorbent, and truck transportation will be adopted.

Quanlity of Limestone

Program Unit Design coal

quantity hour t/h 126

“ g Harbin Electric intemational Co | Lid (HEH
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1.1.2

1.2

NISHAT GROUP, LALPIR POWER LIMITED & PAKGEN POWER LIMITED

Nishat group short presentation

Nishat Group "NG” is Flagship Owner established in 1951 having most modern
and biggest Composite unit of Pakistan.

Nishat Group has grown from a cotton export house into the premier business
group of Pakistan with 5 listed companies, concentrating on 5 core
businessos: Textiles, Cement, Insurance, Banking and Power Generation.
Today, Nishat is considered to be at par with multinationals operating locally
in terms of its quality products and management skills.

LalPir Power Limited & PakGen Power Limited _ short
presentation

Nishat Group has acquired LalPir Power Limited and PakGen Power in 2010.
They are situated near Mahmud Ko, Qasba Gujrat, Tehsil Kot Addu District
Muzaffargarh, in the Province of Punjab, Pakistan.

FEASIBILITY STUDY BACKGROUND _ _ _

Pakistan is presently facing a serious energy crisis. Despite a strong economic
growth during the past decade and the consequent rising demand for energy,
no worthwhile steps have been taken to install new capacity for generation of
the required energy scurces.

Now, the demand exceeds the supply and hence “oad-shedding” is a commaon
phenomencn through frequent power shutdowns.
This shortage is badly affecting industry, commerce and daily life of people.

Another point is the excessive price of fuel oil (oil price rising) used in the
mast power piants and disagreement lived last decade concerning disruption
of fuel supply and concerning fuel quality.

The Power Sector & Energy crisis puts Pakistan’'s economy under an intense
Pressure.

The Government of Pakistan is very keen to:

%  Promote electricity generating system based on renewable energy (water,

wind, solar ete.)
v Promote construction of new thermal power plant firing imported coal,
% Convert existing ofl firing power plants to a relatively cheaper fuel source

like solid fuel.
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INITIAL OBJECTIVES OF THE STUDY AND POTENTIAL REORIENTATION

1.3.2

Preamble

Nishat Group has taken initiative to replace HFD fired in its existing oil fired
boilers with imported coal.

Both Nishat Group’s plants are focated in the same site in Punjab / Muzaffar
Garh district, Initial company name, raw capacity, first date for commercial
opoeration, are respectively:

w  LalPir Power Limited, installed capacity of 362 MWe started for commercial
oparation in November 1997,

» pakGen Power Limited, installed capacity of 365 Mwe started for
commercial operation in February1998.

The feasibility study concerns the opportunities to cenvert today's HFO fired
power plant of LalPir & PakGen Power plant to solid fuel fired power plant.

Initial objectives of the study

The Management of Nishat group nas appointed CdF Ingenierie France to
conduct feasibility study for the LalPir & PakGen Powar plant fuel conversion
including the study concerning Pakistanis harbours capacity to receipt
imported fuel and the fuel transport from seaports to the power plant site.

The study report cover the aspect listed below for following technical
orientations concerning HFO to coal switching.

3 Replacement of existing ol fired boilers with new coal fired subcritical
boilers

Main covered aspects are appended below:
» Comparison of the different options according to few parameters (technical
aspects, coal & ash storage capacity required on site, auxiliary system

consumption, capacity loss, execution time, required outage, ...

Estimated EPC project cost

v

v

Description of modification required in the existing system

potential of Coal storage & handling facilities at seaport, if required
description of upgrade option of existing coai handiing facilities at sea port

L%

»  Specific study to solid fuel transportation from sea port to power plant by
railways {connection from port to railways, connection from existing
raitway to site, number of train required, time required according to
seaport logation, measure to ensure environmental and solid fuel quality
during transport, ete.
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During the study, cne important paint concerning the scenarios with the
replacement of the existing boiler was the layout and in particular the new
boilers location. This inciudes to reduce;

% The existing equipment cutage during new boiler erection, but such layout
has an impact on unit steam capacity and parameters
» Impact on water / steam cycle and unit efficiency.

After a selection of few layout proposals, the present report will focus on two
possible layouts:

% in the HFO storage area, far from the process area including the existing
boiler, the steam turbine hall, the feed waler system, the cooling tower,

3 On the existing switchyard area (close to the steam turbine generator
buildings) after relocation of this one.
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Pakistan's total energy consumption stood at 38.8 millions tonnes of oil
equivalent in 2010-11,

The relative importance of the various sources of energy consumption of
Liquid Petroleum Gas (LPG), efectricity and ceal has been broadly simiiar
since 2005-06, The share of gas consumption stood at the highest equal to
43.2 % of the total energy mix of the country, followed by oil (29.0 %).

Energy Consumption by Sources in %: A Comparison between
2005-06, 2008-09 & 20010-11
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Pakistan is drastically link to nil and gas energy.
As explained in chapter 7 Pakistan domestic gas resources are decreasing in

such way that government take a few years ago decision to limit use of gas
for electricity generation.

Cven if Pakistan has few fuel oil domestic resources, due to high demand,
Pakistan is strongly link to fuel o international market and is submitted to

increasing fucl price.

Combined with the increase in US dollar exchange rate, such price increase of
cost of fuel oil penalizes the country’s trade halance and debt.

Due to lack of structure, domestic coal and even international coal is used at
relatively low level in comparison ta countries coal reserves and electricity

generating needs.
Renewable energy potential is high in Pakistan country.
« Hydrauiic is used for electricity generating (refer to following paragraphs)

« Due to important coastal and presence of wind corridor Pakistan has high
opportunity for efficient wind farm. Few projects are under analysis

. Due to his favourable exposure to sun, Pakistan is one of the country were
generating electricity by solar will be impacted by improved efficiency

»  Geothermal potential

» Biomass potential, in particular few electricity generating units by bagasse
firing are under way

. Urban waste use for energy recovery (s also under way
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2.2.1

Pakistan electric sector main actors

Main actors of Pakistan Fower sector are:

W

w7

The Ministry of Water & Power has overall administrative oversight on all
matters  related to Water and Power and plays the lead role in
implementation of all policies pertaining to the development of water and
powaer resources of the country.

Nepra - National Electric Power Regulatory Authority - Tha Regulator.
Nepra‘'s role consists to regulate the Sector by issue of Licenses for
generation, transmission & distribution, by tariff determination and by
establishing and enforcing performance standards and codes.

Pepco - Pakistan Electric Power Company. Pepco has an oversight role
over operation & development activities of thermal GENCOs for
generation, of NTDC & DISCOs for transmission & distribution systerns,

For new IPPs, NTDC liaisons with PP1B and provides interconnection points.

National Transmission and Dispatch Company (NTDC), Under Transmission
license from NEPRA, NTDC is engaged in the exclusive transmission
business for a term of thirty (30} years from 2002. Control of power
transmission and dispatch is allocated to NTDC. Under the regime set out
in the Licence the NTDC is entrusted to act as:

o Central Power Purchasing Agency (CPPA): As the Central Power
Purchasing Agency (CPPA), for procurement of power from GENCOs,
Hydel & IPPs on behalf of Distribution Companies (DISCOS5) for
delivery through 500 kV, 220 kV & 132kV Network.

Systern Operator: For secure, safe and reliable operation, cantrol and

daspatch of generation facilities.

o Transmission DNetwork Operator: For Operation & Maintenance,
Planning, Design and Contract Registrar and Power Exchange
Administrator (CRPEA): As CRPEA, to record and monitor contracts
relating to bilateral trading system.

o]

WAPDA — Water and Power Development Authority. After restructuring, its
role has been confined to development of New Projects and operation &
maintenance of existing hydro power stations,

AEDB - Alternative Energy Development Board. AEDB mission consists to
ensura promotion of electricity generation based on wind, solar, biornass
and other renewable resources.

PPIB — Private Power and Infrastructurc Board. To arrange for required
capacity additions through private investrnents & to provide one stop
facility to eliminate unnecessary delays in finalization and approva!l of
1PPs. The Power Sector Policy is driven by PPIB.

Karachi electricity supply company (KESC). The Karachi Electric Supply
Company Limited was incorporated on 13th September 1913, The
Government of Pakistan took control of the Company by acquiring
majority sharcholding in 1952, The Company was privatised in 2005. The
Company is principally engaged in generation, transmission and
distribution of electric energy to industrial, commercial, agricultural and
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2.2.2

residential consumers under the Electricity Act, 1910 as amended to date
& NEPRA Act 1997 to entire Karachi and its suburbs up to Dhabeji and
Gharo in Sindh and Hub, Uthal, Vindhar and Bela in Baluchistan.

Source: PEPCO - Kathmandu, 15% November, 2011

The National Transmission & Dispatch Company

National transmission and dispatch company links the power generation units
and load centers dotting the entire country, thus creating one of the largest
contiguous grid systems of the world., At present NTDC is operating and
maintaining nine 500 kV and twenty four 220 kV grid stations along with
10,167 km length of associated transmission lines.

NTDC power system has following mainly four types of power stations
connected to the naticnal grid system:

a, Hydro power stations

b. Steam power stations

c. Gas turbine power stations

d. Combined cycle power plant stations.
e, Nuclear power stations,

The generating units are loaded according fo the merit order determined by
their cost of operation and synchronized with system with the rising trend of
foad curve.

However sometimes it is necessary to take generation at high operational
cost subjected to constraints such as less transmission or transformer
capacity. All the functions of 500/220 kV power system and power houses are
monitored by SCADA system through RTUS installed at the grid/power
stations

NTDC is responsible to purchase the power from hydel stations in the north,
thermal units in pubfic and private sectors installed mostly in the central
southern regions of the country and to sell power to distribution companies
through its large network of transmission nes and grid stations of 500 kv
and 220 k¥ voltage capacities
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2.3 TODAY ELECTRICITY GENERATING CAPACITY AND ELECTRICITY DEMAND

2.3.1 Productipn_capacity

Main electricity generating stations:

& PakGen

power generation is provided by thermal plants, hydroclectric facilities and a
small nuclear facility (300 MW),

The 13 hydroelectric facilities {installed capacity 6,481 MW) are owned and
operated by the Water and Power Development Autharity (WAPDA), a public

sector entity.
Thermal power plants are owned by public and private companies.

The public sector operates 13 thermal power plants (installed capacity 4,900
MW). About a third of Pakistan’s generation (5,987 MW) is provided by private
sector companies (independent power producers or IPPs).

Also, KESC operates plants with a total capacity of 1,955 MW.

Out of the total 19,252 MW of the national installed generation capacity,
dependable generation is abaut 17,523 MW in the summer and about 14,640
MW in the winter, depending on the annual hydrology.

Generating capacity increase since 1960:

Following figures describe installed generating capacity increase since 1960 :

12/6%9
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installed generation capacity increase
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2.3.2

2.4

2.41

Potential electricity demand projections

e Hizh GoEM2NG [GOP Growth Rate 6.5% p.a.j
: IS0 e Nprmal Soenaro (GDP Growth Rate 5.9% o.2.)
| : . - .
PR —={ow Srenano {GLDCrowth Hate 4.B% pad
! covnes Eotipnated by Cures BifTing

' 250

Peak Demand (000 MW)

iLow Scenatio

Saurce: National Transimission and Dispateh Company (NTDLy, 2010

ENERGY SHORTFALL AND LOAD SHEDDING __

Preamble

Pakistan is presently facing a serious energy crisis due to Energy shortfall and
load shedding due to lack of generating capacity, excassive cost of HFO
impacting global electricity generating cost.

Despite strong eccenomic grewth during the past decade and consequent
rising demand for energy, no worthwhile steps have been taken to install new
capacity for generation of the required energy sources.

Now, the demand exceeds supply and hence “lgad-shedding” is a commaon
phenomenon through frequent power shutdowns.

This shortage is badly affecting industry, commerce and daily life of people.

A other point is the excessive price of fuel ofl (oil pricerising} used in mainly
power plant and disagreement fived last decade conuening disruption of fuc
supply and concerning fuel quality.

power Sector & Energy crisis make Pakistan economy under intense pressure.

Shortage can be explained by few reasons including:

» Lack of generating unit
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Degradatien of seme existing unit
Transport and distribution networks [osses
Fuel supply shertage

« Impact of naturat disaster

Seasonal impact on generating capacity

2.4.2 Some paramaters generating today situation
2.4.2.1 Transport & Distribution |gsses
Transmission and Distribution losses vary from meonth te month depending on
weather conditions and industrial / agriculture demand in particular.
The below figure shows generated electricity evolution from 2000 to 2010
. generated electricity breakdown (GWhe)
$0000 _—
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2.4.2.2

Lack of HFO and natural gas

The electricity shertage that currently fluctuates beatween 1,000 and 3,000
megawatts is likely te worsen in a few days because of problems of
transporting furnace oil and diesel through the railway system and other

means.

pakistan electricity generation has also to face natural gas shertage as shown
on the below table based on Pepco data (average gas requirement Versus
actual gas supplied te Gencos power statiens)

amian P
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CoiFF nasnErRs

2.5

| GENCOs ] IPPS ‘GENCOs + IPPs
! . ! . I .

) - available i ; |

12005-06 b ¥35 583 152 671 524 147 | 299 79% |
2006-07 | #35 451 284 671 523 148 | 432 69%

2007-08 | 935 438 | 297 671 491 180 477 66% _ |
[2008-09 | 735 405 | 330 671 408 263 | 593 58%

2009-10: 735 361 374 871 391 280 | 654 53% |
12010-11 ] 735 267 | 488 671 358 313 | _ 781 44%

= units are MMCFD
« Concerned period is July & June
. Kesc supply (182 MMCFD is not included)

PAKISTAN GOVERNMENT TODAY'S MEASURES TO TACKLE ENERGY SECTOR

(CRISIS S

Government of Pakistan is very keen to:

5 Promote electricity generating system based on renewable energy (water,
wind, solar, ...}

+ Promote construction of new thermal power plant firing imported coal.

% Convert existing oil firing power plants to a relatively cheaper fuel source
like solid fuel,

% Reduce transmisston & distribution fosses.

As introduce in above §, Government is strongly involved in a pelicy designed
to promote energy production and the reduction of this electricity HFO.

The Government of Pakistan is focused on tackling the power crisis in the
country. Its Policy for Power Generation Projects of 1994 and subsequently of
5002 aimed to promete private investment in the sector. As a result, 28 IPPs
are currently operating in the country with gross installed capacity of 8,386
MW (39% of total production capacity).

To cope with the severe power shortages anticipated in the near future, the
Government of Pakistan has intreduced extensive plans to develop
hydropower, coal and wind resources and introduce more gas-fired

generation.

But due to time constraints, the Government of Pakistan has requested the
IPP’s to make proposals to expand their capabilities on a fast track basis
under the framework of the Policy for Power Generation Projects 2002,

Governrment of Pakistan {GOP) is keen Lo looking after the option to convert
the existing HFQ fired power plants on coal to cope up the fuel prices increase
issue. Pursuant to this, the owner is intended to replace its existing oil fired
boilers (2 x 1200 ton/hr) with coal fired sub critical PC boilers.

The Government of Pakistan has initiated a number of measures to incantivize
IPP’s, which include:

¢ Guaranteed USD based returns
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« One window operation through PPIB to facilitate the investors
»  Adequate cost indexations

»  Monthly review of fuel charges

» Fiscal incentives

«  Guaranteed off-take of power produced

= Fast tracked regulatory approvals

The below table show seme example of fuel conversion projects

Gross De-rated Gross mproved imported Coat
Power Plant Capotity _ Capacity Reguired
(VIW) {rav (Mie/a)
GENCQS
RS, famshoro &67 207 2.3
ips, Muzaiiargah 1025 1282 ER
| TRS, Faisiabed 97 125 0.4
Total 3,789 2,214 6.2
_!EP_s_m__
HUBCO 1292 1202 3.2
i Latpe Mezaliaigah 362 162 Pafined N
following
AES Pakgen, Muraltargarh 365 365 chapters
Saba Power, Shellchupurs 134 134 3
P4, S Dasan, KESC 1120 1147 3.2
Sube [otal 3,273 3,350 2.6
Grand Total (GENCO, 1PPs & {5,062 5,564 14.8
KESC}
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3.1 SITE LOCATION _ L _

The power plant site is focated near the town of Mahmud Kot, in the District
of Muzaffargarh, Punjab Province.

Latitude: 30°10'23"

» Longitude: 70°59'35"
% The site elevation is approximately 117 to 122 m above mean sea tevel
(MSL}.
3.2 CLIMATE CONDITIONS = = — — -

Depending on the topography, there is an extreme varation in the
temperature of Pakistan. The country is esscntizlly arid except for the
southern siopes of the Himalayas and the sub-mountainous tract where the
annual rainfall varies between 760 and 1270 mm. This area has humid sub-
Tropical climate. In the extreme north - because of great heights - Highland

climate prevalls.

A classification by main area was conducted in July 2012 within a study
designed by “Rainfall Trends in Different Climate Zones of Pakistan’,
following figure is a summary of designed classification:
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3.3

Zone D is the honest and dry zone of
the counzy where thhest ritax s
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Sﬁ)};i and Jacotubed, The
almest plain with some
. i Thar Desert Station
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Tee | wE T e Yy, Mt and B

147N~

The District Muzaffargarh (located in above area or zone D) has extreme hat

and cold climate throughout its area.
Aimost ali the area of Thesil Alipur and some parts of Muzaffargarh Thesil are

floocded each year.

NATURAL RISKS & CONTRAINTS _ o

The Power plant site is submitted to severat types of risks and constraints
tike:

» FEarthgquakes:
According to “The Building Cede of Pakistan”, Chapter 2 "Seismic Hazards.”,

the Power Plant is in the seismic zone 2A.
The probabilistic analysis for Pakistan shows that expected peak ground

acceleration with 10% probability of exceedence in 50 years at site is about
0.16 g.

¥ Floods:
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The monsoon rains are usually observed between July and September, The
accumulation of water in North province due to excessive monsoon rains can
flood certain areas of Punjab Province and in particular the Site.

The site is protected by dams. This principle will be extended during project
construction and will include train access, coal delivery station, coal yard and
combustion residues disposal.

3 Extreme temperature, high wet bulb level:

In summer, Pakistan, an in particular the Site can he exposed to very high
ambient temperature (equa! or even more than 50°C) and can be submitted 10
drought.

As shown on below graphic, in summer the power plant cooling system is
submitted to very high wet buib.

Such conditions will also strongly impact gas combustion and NGCC capacity.

% Dry period and Drought

The Winter period is characterised by dry period, impacting rivers flow.

Such climatic conditions strongly impact the hydro pewer plant capacity as
shown in the following chapter.

¥ Winds:

The site can be submitted to strong winds,

In combination with high temperature and drought, winds can generate
particles/dust emissions from the future coal yard.

* Rain falls:

Even if the Site in mare known as a hot and dry zone, it can be submitted to
consequent rain falls period.

1t has been decided to consider the impact of a tong and heavy rain on coal
storage (wet coal will inCrease risk of coal handling & crusher clogging and
unit efficiency & reliability by notably mills capacity decrease and boiler
efficiency decrease).

Such climatic conditions will also be considerad for access {boiler will be fitted
with on cladded staircase, etc). Rain intensity shall also be considered for
efffuents and rain drain systermn including capacity of storm basin / pelluted
water basin.
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BRIEF HISTORY

__Topay AGREEMENTS ANO CONTRACTS

LalPir Power Limited (formerly AES LalPir Pvt Limited} & Pak Gen Power
Limited (formerly AES Pak Gen Pvt Company) was incorporated in Pakistan in
1994 under the Companics QOrdinance, 1584 by AES Corporation of USA,
Laloir & PakGen was established under Government of pakistan’s Policy for
power Generation Projects of 1994 as an Independent Power Producer ("IPP™)
to own, operate and maintain an oil fired power station ("the Complex”),
having gross capacity of 362 MW & 365 MW respectively in Mehmood Kot,
Muzaffargarh, Punjab, Pakistan. It commenced commercial operations in
November 1997, The electricity generated is purchased by WAFPDA under the
Power Purchase Agreement ("PPA"} executed with the Company for a period
of 30 years (with effect from commencement of commercial operations in
November 1997 & February 1998 respectively).

In June 2010, AES LalPir Private Limited & AES Pak Gen Company was
acquired by Nishat Group consortium,

After the acquisition, both Companies under the new management converted
from a private limited company into a public limited company and the name
of the both Company was aiso changed from AES LalPir (Private} Limited to
LalPir Power Limited and from AES Pak Gen (Private) Caompany to PakGen
pPawer Limited,

REGULATORY APPROVALS/OPERATIONAL CONTRACTS

LalPir Power Limited has been issued a Generation License by National Electric
Power Regulatory Authaority ("NEPRA"). Other Key approvals/operational
contracts are listed below:

Implementation Agreament (1A} President, Islamic Repubfic of Pakistan_{ September 24, 1994
Power Purchase Agreement (FPA] | WAPDA November 3, 1934

I el Supply Agreement [FSA] Pakistan State Oil Company Linvited Novemiber b, 1994

[ GOP Guarantee | Governzment of Pakistan ' May 15, 1995 |

PakGen has been issued a Gencration License by National Flectric Power
Regulatory Authority {“NEPRA"), Other Key approvals/operational contracts
are listed below:

Dower Purchase Agreemeant WAPDA September 5, 1995
Implementation Agreement  Président, islamic Republic of Pakistan  September 24, 1994
Fuel Supply Agreemenit Pakistan State Oif Company Limited Septamber 7, 1995
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4.3 TECHNICAL DATA

4.3.1 Presentation

Plants are operating at its gross capacity of LalPir: 362MW and PakGen:
365 MW. Both plants have 1200 tons/hr Mitsubishi Heavy Industries (MHI) oil
fired forced circulation boilers, single reheat condensing steam turbines and
Hydrogen cooled Parson’s generators.

The plants are connected with the WAPDA system through 220 KV grid
station. Each unit has one Gencrator Step-up Transformer (24 KV to 220 KV,
one start-up transformer (220 KV to 11 KV), one auxiliary transformer (24 KV
to 11 KV}, Each unitis equipped with 2 X 100% outgoing transmission linas.

DCS employed is "DIASYS Netmation” and is designed by MHI. Software
package used for different DCS components (ACS, EMS, OPS etc) is "DIASYS
Natmation Build 53 SP5”.

The whole control system of the plant is divided into six sub-systems and
multipte process station (MPS) is applied to each sub-systam to perform
automatic plant control and I/O processing.

Both units are equipped with 1.0 MW emergency diesel generator that feeds
the emergency bus to run plant essential servicas in case of blackout.

The plants have five RFO tanks with storage capacity of 30,000 m3 each, and
two Diesel tanks with storage capacity of 600 tons each. Water is supplied to
plants by two sources Le: ground and canal. De-minaralized water capacity is
65m3/hr far each unit, Cooling water is supplied from induced draft cooling
towers of capacity 35,000 m3/hr for each unit {i.e. 32,800 m*/hr to
condenser & 2,200 m?*/hr to cooling water circuit). Eight cooling tower fans
are installed an each cooling tower. Three cooling water pumps of capacity
17,500 m*/hr far each unit is used for supply of coaling water to condenser.

4.3.2 Short description

Today, the LaiPir/PakGen pawer plant is composed by:

« Two heavy fuel ail (HFO) fired units, each consisting of:
o One HFQ fired bailer deserving one steam turbine {of single reheat &
condensing type) with HP and reheated IP steam
o One steam turbine in twa parts {one HP/IP turbine and one LP turbine)
fitted with :
v On HP turbine part : two extractions {(ane cancerning colid IP
steam) sending back to bailer part aof the steam for reheating
«  On 1P steamn pait: on inlet cannexian for reheat IP steam from
boiler, twa extractions {one concerning steam connexion ta L¥
turbine)
«  On LP turbine, twa steam exhaust facilities cannected to hydra
condenser and four extractions to feed the four level of
candensates LP reheaters
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e One hydro condenser with in particular two redundant electrical
pumps

o One generator connected to above turbines (one common shaft)
and producing electricity under 24 kv wvoltage with power at
generator terminal of 362MW {LalPir) and 365MW {PakGen}.

-~ One main transformer to allow voltage increase to 200kVY prier Lo
generated electricity delivery to HT switchyard and Grid, one
auxiliary transformer to ensure feeding of all auxiliaries.

- One HFO and HSD distribution fuel up to concernad burners

& One main coocling circuit including;

+ One cooling tower composed by 8 celis with Induced
mechanical draft each
= Ope set of three pumps
. Five HFO tanks of capacity 30,000 m3 each
. One HFO handling system including for cach unit,
< a pumping station insuring transfer from trucks to tanks and,
for tanks to boiler burners
s a Stearmn converter insuring by use of steam extracted from
steam turbine, heat of “auxiliary” steam insuring heating needs
on HFO tanks, HFQ canditioning
« One HSD system for warm up, ignition burners & low foad operations,
insuring fuel transfer:
o Above designed ignition burners of each main boiler
o Emergency diese! feeding
o Auxiliary steam boilers

The below photography are a general view of the existing instaltation & 2
lateral view of LalPir unit power block:
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5.1 NEQS REQUIREMENTS

Concerning the aliowed atmospheric emissions, effiuents characteristics &
noise limitation, the installations will be submitted to National Environmental
Quality Standards (NEQS 2000) first implemented in 1993 and were amended
in 1995 and 2000.

1n Particular, for atmospheric emissions, the following data shalf be respected

(in mg/Nm?):
» NOx:
o For coal: 850 {300g/7)
= For lignite: 750 (260g/3)
o For HFO: 506 {130 g/b)
SO
o Infow poliuted area : Jess than 400t/day
o In high polluted area: less than 100t/day
» PM (particle matters): 500
5.2 INTERNATIONAL FINANCE CORPORATION  AND OTHER MPB -

_ MULTILATERAL DEVELOPMENT BANKS REQUIREMENTS

Multilateral Development Banks {(MDBs) are international institutions that
provide financial assistance, typicatlly in the form of ioans and grants, to
develop countries in order o promote economic and social development.

The World Bank is the oldest and largest of the MDBs.
The World Bank Group comprises three sub-institutions that make joans and
grants to develop countries:

v  the Internationa! Bank for Reconstruction and Development {IBRD},
s the International Development Association (IDA), and
3 the International Finance Corporation (IFC).

Much of the banks are aligned with the IFC requirements.

For coal firing, IFC requirements (or even calied MDB requirements) are the
followings (in mg/Nm?) :

¥ MNOx 510
¥ SO 850
»  PM (particie matters): 50
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5.3 PROIECT ENVIRONMENTAL DATA CONSIDERED

The present report cansiders the MDB requirements for each boiler emission

timits:
o NOx: 510 mg/Nm?*
o S0x: 850 mg/Nm’
= PM: 50 mg/Nm?

Accarding te initial HBD, mean steam conditions at turbine inlet / cutlet can
be considered as following.

At nominal load {100% MCR), each HFO boiler supplies steam and meets
steam requirement at turbine inlet such that:

o Steam conditien at HP turbine inlet = 166.7 bara (169 Kg/cm?} & 538 °C
o Steam condition at IP turbine inlet (HRH) = 38 Kg/em? & 538 °C

o Steam condition Cold ReHeat (at HP turbine exhaust) = 40 Kg/cm? & 335
e

- HP steam Flow at HP turhine inlet = 1125 Tons / hr (upstream to HP
steam turbine, about 0.56 t/h is extracted to supply gland steam
condenser). At BMCR, steam flow will be 1200t/h.

o IP Steam Flow at HP steam turbine outiet = 986,85 t/h with following
distribution:

a B94 t/h to boiler reheater

17.86 t/h to Steam Convertor {for HFO heating - HFO storage & handling
system)

9]

o 1P outlet steam flow (+ part of steam flow delivered by HP steam turbine
sealing system) is delivered to LP steam turbine {about 50%]}, to
deareator and (for a flow of 25.82 t/h) to boiler steam air heater to
increase air tamperature up to 63°C (with ambient air at 25°C)

o Feed Water Temp at HP-HEATER # & Qutlet = 275 °C.

¢ It can be pointed out that the main water / steam flows filled or extracted
from the steam turbine/cendenser/feed water system are at nominat load:

o Feed water at HTR n°8 outlet: 1130.7 t/h at 275 ~C
o HP Steam from beiler : 1130.7 t/h - 166.7 bara/538°C
o Reheated IP steam from boiter :894.0 t/h - 36bara / 538°C

o Cold IP steam to boiler steam / air heater: not considered at nominal toad
(please refer to IP steam turbine outlet)

o Condensate return from boiler air/steam heater to HTR n°z : 2582 t/h
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o Make up to condenser to compensate steamn consumption on HFO
burners: 3.1 t/h of dematerialized water

 RETROFIT OF THE EXISTING POWER PLANT

7.1 ALTERNATIVES

When a decision is made to change the boiler of a group of power production
for economic reasons related to changes in fuel prices, two alternatives are
possible:

a) Demolish the existing boiler and rebuild the new boiler in place of the old
one,

b) Build the new boiler in an open field near the oxisting boiler roem and only
when the new boiler is in operation, demolish the old one.

Comments on the alternative 2):

Its main disadvantage is the loss of very important production related to the

putage group.
we can highlight the existing power shortage.

This outage may exceed three years. Indeed, we must at first destroy the
existing equipment will be replaced and when soils are remediated {soil clean
up performed) build the new boiler. We can estimate at six months the first
phase and 2.5 years for reconstruction,

The advantage is that the new bailer is finding the place of the old, it is in the
best position to supply the existing turbine. The steam piping netwerk is
oplimized.

Comment on alternative b):

. The main advantagc of this alternate {b) is to minimize the downtime of
the existing slice and avoid a significant loss of production.

« The cutage corresponds to !

. The connections of stearm pipes, feed water and other fluids

- Replacement of existing equipment to match with new project life,
oither due to limitation of equipment life cycle and/or their under-
sizing in the new configuration,

- Adaptation of the menitoring and control of the new boiler in line with
the driving equipment of the turbine and its auxiliaries,

- Commissioning of new equipment, testing and verification of securily,

« A disadvantage of this solution is to remove the boiler from the existing
place and greatly increase the length of steam and feed water piping
connection.

The consequences of this separation are:

- increase the price of water steam piping,
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- increase heat loss related to pipelines,

- increase the pressure diop of the same pipe network with the effect of
increasing the consumption of feed water pumps motors,

- modify the conditions of the admission steam turbine IP.

According to the above analysis (conversion of existing boiler and integration
of subcritical boiler), due to the existing unit age and status, to power sector
shortage, it appears that implementation of mew subcritical coal fired boiler
shouid he the right solution.

7.2 NEw sUBCRITICAL PC BOILER

In case of a new subcritical coal fired boiler, it has been demonstrated that
the steam water systern s preserved within the following parameters:

%  The layout and the distance between boiler & steam turbine
» HFO system dismantling

In the last case, the challenge consists to conserve stearm turbine inlet data
and to conserve pressure design of feed water system {even if feed water
pumps has to be retrofitted or replaced).

The main constraint of this project will be kinked to the layout possibility and
the requirements consisting in ensuring the correct input data at steam
turbine inlet(s).

The investigations were launched far few scenarios, after evaluation only two
scenarics were conserved.

The choice to abandon other proposals was mainly due to:

. Difficulties to manage second phase concerning existing boilers
dismantiing etc.

« Difficulties to manage HFO storage during temgporary erection time (one
HFO tank at each side of existing HFO area, etc.).

Additional analysis will concern the both following proposals:

»  Solution 1 - boiler at the location of the HFO tanks

o  Solution 2 - boiler at the location of the 220 kV switchyard

7.2.1 Solution 1
7.2.1.1 Description

solution 1, consists to implement new boilers on HFO tanks area after
dismantling of mainly the central 3 HFO tanks and the corresponding
retention, two external (one north, the other in south) and existing HFO
pumping station and steam converters are preserved.
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Solution L
An access to the existing boiler is preserved to allow dismantiing after coal
fired boiler {accass from west side between the two coal units).

Compared to the existing situation (without considering drum height
difference) new pipes rack will have an additive straight length of about
185/190m or about 220m including additional loops to insure pipe flexibility.

Preparatory works

With the solution 1, it will be necessary to organize the deconstruction of
several existing fuel tanks. On the 5 existing fuel oil tanks, the deconstruction
of 3 tanks (Nr 2, 3 and 4) may be necessary 1o free enough space for the
erection of the new boilers. The remaining HFO tanks will allow minimizing
the outage of both existing units during the erection of the new boilers.

For the part concerning power supply and I&C of the new equipment, there is
a very little difference between both solutions. The impact is essentially at the
level of the cable lengths to implement and particularly at the level of 11 kv
cables between the new boiler switchboard and the existing 11 kV
switchboards (most consistent fengths for the solution 1).

For solution 1, it can be considered that the impact of the electrical part
related to the deletion/displacement of the egquipment does not represent a
specific technical constraint. The impact is considerad minor,
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7.2.1.3

7.2.2

7.2.2.1

To minimize the outage period of the whole power plant during erection phase
of the new project, deconstruction and erection pianning shall be coordinated
to ensure, during the ercction of the new boilers, the supply of existing
boilers with HFO from the remaining tank.

Solution 2

Description
Solution 2, consists to implement the new boiler on the existing switchyard
area with the:

» Pond filling

+ construction in more appropriate area of 2 GIS

. modification of incoming 220 kV line

« rerouting of some underground and aeriai pipes and cables
construction of new hydrogen station and underground piping rerouting

« dismantling of existing switchyard.
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Solution 2
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The advantage of such layout is to work after preparatory warks far from the
existing process system in operation during crection time.
The acress to the existing boiler is preserved.

Compared to the existing situation (without considering drum height
difference), new pipes rack will have an additive straight length of about
125m or about 140/150m including additicnal loops to insure pipe flexibility.

Preparatery works

The preparatory works of solution 2, consisting in the removal of the 220 kV
switchyards, mainly require following preliminary works :

1. The construction of new Gas Insulated Substations {GIS) outside the of-
way area of the new boilers, preferably between the double feeder
overhead lines.

The new GIS’s will be located preferably outside the grip of the existing
overhead transmission lines to avoid the constraints of working near bare
voltage live parts. In addition, we must avoid straying too far from the
production unit to guard against problems related to voltage drops at the
auxiliary power of GIS which will be powered from the units,

GIS building size {for a unit) is estimated at 10 m x 15 m, ie 150 m? (for
memory, GIS technology allows a considerable reduction of area needed
for a passage from a AlS -Air Insulated Switchyard- to a GIS. The space
required for a GIS is approximately 50 times less than for a AIS).

5. The modification of the incomings of 220 kV existing overhead
transmission lines to pass from aerial cable to underground cable and the
whole checking procedure.

Such works will reauire the construction of new overhead/underground
converting towers.

To keep the continuity of the unit’s operating, such towers shouid be
located preferably outside the grid of the existing fines but in way to avoid
constraints on the existing upstream line towers. In case of excessive
constraints, upstream towers should be adapted or replaced.

3. The realization of four new underground links between GSU, SUT
transformers of each unit and the new GIS as well as modifications
associated at the connactions on the transformers.

Potential cable routing is shown an above designed appended drawing.
Measures will be taken to limit thermal influence between cable links.
Underground structures ta create will consist of nozzle block embedded in
cancrete.

Width of such structure allowing two needed connections {(G5U and SUT)
will be approximately 1.6 m for each unit ar, in case of common routing
far both unit a totat width of approximately 3.7 m.

After connexion af the existing unit to a new connections line, tests and
commissioning, dismantling of existing 220 kV switchyard will be allowed.
Such works will include existing foundations demolition, rubble evacuation,
and platform preparation.

The area preparatory includes also a part of the existing pond filling.

The new Gas Insulated Substations location and the boiler Jayout will also
require:
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« to move hydrogen station, new hydrogen production station will be built in
an adapted area.

. to ensure rerouting of some underground pipes circuit

« potentially creating new auxiliary sources at the building housing the GIS

» adaptation of signal exchanges for the existing control and signailing
means on the wali panels located in the control room

Such layout will decresse the pipe fength between the boiler and the steam
turbine defined for t layout proposal (solution 1) but, due to the transformers
emplacement, the pipe fength will be higher than today's pipe networks
(about 80 to 150m to be confirmed on basis of the detailed study).

7.3 ANALYSIS _ _ L

1t has been analyzed the consequences of the distarce of new hoilers from the existing
turbines for the two proposed layouts. These differences in both layouts arc very low and
impossible to detect with a warranty test because the imprecision of the measure of the coal
flow. However based on technical & econgmical analysis among these two options, we
recormmend going for option 1, to install new boilers at existing HFO storage tanks area.
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RETENTION OF EXISTING SYSTEM

82

8.2.1

8.2.2

BONLER&FGD

Except new boiler and its associated anciflaries etc. following system can be
retained and connected with new boiler with modifications and or re-routing
etc.

« Raw water intake system

+ BOP System

« Turbine and its associated auxiliaries

. Electrical & Instrument System other than boiler system
« Cooling tower system

s HP & LP heaters etc.

Preamble & General data

It is proposed in the following chapter to focus on a new imported coal fired
subcritical boiler. For all scenarios following parameters will be considered:

. on site storage capacity in full running days

solid fuel: 80 days

fly ash: 15 days

bottom ash: 15-30 days

limestane: 15-30 days
o gypsum: 15-30 days

« daily apen hours for butk material delivery & evacuation
o 6 days per week, 10 hours per day

O

oo

Lavout possibility and constraints

Few layout scenarios for the new subcritical boiler have been examined
Following the economical study, choice was made for a construction in area
where few HFO tanks are installed today.

Due to the needs to conserve the existing unit operating capacity, HFO
starage system will be adapted priar to start erection.

Due ta the fength of main connecting pipes between the new boiler and the
steamn turbine, and keeping in mind the necessity to conserve steam
characteristics at steam turbine infet valves, it is proposed to adapt the
material and diameter of feed water line, HP steam ling, IP cold steam line
and IP reheated steam line,

Such salution will help to minimize the required foed water pump outlet
pressure and consequently to conserve the feed water system pressure
design.
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8.3 COAL STORAGE L o
ested

A total storage capacity of about 90 days full running is requ
corresponding to 600,000 tons,

and even stacking system for imported coal shall be redundant.

Reclaiming
unkers shall be redundant

Crushing capacity and coal conveyors up o boiler b
too.

As introduced in the previous chapter, climatic conditions will strongly impact
coal storage design,
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Due to the hard rain period, long dry period, strang winds, dust starm, efc
outdoor coal pills will be impacted by moisture, winds erasian, sand deposits,
et

Coal storage is alsa submitted to oxidation which will progressively decrease
coal quality and can, if no measures are cansidered, ignite partial coal pile

firing.

To limit in particular caal degradation by axidatian and by maisture increase
of caoal (excessive muaisture increase shauld impact strangly caal handling
reliability, crusher and mills reliability & capacity and unit efficiency ~ in first
appraach it can be cansidered that 1% af moisture increase will decrease the
unit efficiency by 0.1 point}, ane salutian consists in compacting the caal by
help af bulidazers. Such campacted coal will limit oxidatian and maisture on
main expased surface.

Reclaiming area will be cavered ta avaid water entrance inside caal handling
system.

Such possibility is shawn belaw:

This solution will nat really salve coal dust flight and starage erosion in case of
strong winds.

To limit the wind impact and to pratect surraunding area fram caal dust, it is
suggested ta erect cavered caal starage capacity:
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» two (or in case of technical constraints) three covered capacity for
imported coal

5 This covered storage capacity will be connected to hoppers facilities
allowing coal delivery by trucks.

Such solution will ensure a better environmenta! preservation and s
considered for total investment estimation.

ASH & GYPSUM DISPOSAL

Bottomn ash will be extracted from both furnace and deposit in one area

Fly ash will be extracted from flue gas circuit low points and from ESP and
send by pneumatic way to silos, prior to be wetted for storing in “disposal
yard” inside power plant fences.

In case of WFGD, gypsum will be stored or in a covered area for certain
duration or on specific area of above designed “disposal yard”.
Storage capacity of "disposal yard” will be for at least two years autonomous,

RAIN WATER, DRAIN _ _

The boiler area (including botlers, flue gas treatment, ash, limestone &
gypsum handling & storage) and coal storage & handling area will be fitted
with specific drain network to collect rain water.

That system will also collect drains from ash handling & storage (bottom ash
drains, ...},

The water extracted from boiler blow down tank (one per boiler) will be sent
to the existing blow down pits.

Effluents from air heater washing will be collected in a pit common to both
boilers, depending of analysis; such effluents will be sent off to the existing
waste water treatment plant or to a specific water treatment company.
WFGD effluents will be sent back to the existing waste water treatment.

Roiler and coat area will be eguipped with settiing ponds and oll separator,
sutlet water will be sent prior to the existing biow down tank to be recycled in
process and in case of overflow to the previous designed “common clean
effluent pipe”.

The “common clean effluent pipe” will be connected to channel located at few
hundred of meter South West from the power plant, routing will be in parailel
to the existing one (which collect existing blow down pit overflow).
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SCRIPTION FOR 'NEW’ON SITE”

9.1 __Lavour

The layout is presented in the both situations here after:

New system implantation before dismantling of existing equipment:
Based on solution for International coal storage can be arranged as of
2%250000t + 1*¥100000 t. This can be managed upwa rd/downward according
to need with EPC;

North
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EPC Contractor will be allowed to adapt such layout according to his own

studies in respect of following main points:

« Railways lines shall be erected on specific dam (Nr 10} insuring protection
of power plant against floods and allowing rail lines jevel over foods fevel.
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Consequently train unloading station will be located on East side of power
plant.

« New dam for floods protection {(Nr 11) shall be erected au North side and
connected to above one and to west dam (to be extended North},

« Coal storage will be of covered type and will be divided in two parts, one
of no less than 250 000 t capacity for international coal (Nr 4) exclusively
and one of about 100 000 t capacity , in particular during few first year of
power plant operation, internaticnal coal). Storage capacity shall be
erccted on North area of the powar plant. Capacity allowed to domestic
coal will be erected at west side of the international ceal allowing coal
feeding from truck untoading station.

. New Bailers & ESP will be erected on West side of the pewer plant, in area
to be previously cleaned

. WEGD shall be installed, absorber, pumps, raw limestone storage,

limestone conditioning, powdered limestene storage, slurry preparation,
gypsum dehydration unit, effluent treatment station, gypsum storage
capacity and slurry maintenance tank (last tank common to both unit) will
be crected between today s HFG storage ared and West dam, together
with fly ash silos.

« DOn West Side the pond n°13 is the existing area reduced to such

surface but not fitled.
The second pond (n°12) is a storm basin {/ poliuted basin (by closing

upstream valve)

« Limestone storage and limestone conditioning workshop are designed
by n°3 and 4 (green).
One gypsum storage n® 5 (green) has a capacity of 3 months {(both
units running at full load with South Africa coat 1.00% suiphur).

»  Arca designed by n°9 in North West corner is foreseen to store {wet)
ashes and if necessary gypsumt. Considering possibility to store bulk
ash/gypsum on 6 meter height, allowed area should allow two years of
operation with international coal.

Boiler(s)

The design data are listed (including WFGD for information) with imported
south African coal:

« Gross power 362MW for LalPir & 365 MW for Pak Gen
« Boiler efficiency at least 88%
. Auxiliaries’ consumption with WFGD: about 9% which is around
32~33 Mwhe
e Boiller steam characteristics
o HP Steam flow : 1130 t/h
o HP steam pressure & temperature (downstream super heater) (to be
confirm by EPC Contractor in respect with steam turbine data and feed
water system design
o IP steam pressure and temperature downstream reheat exchanger:
(to be cenfirm by EPC Centractor) :
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« Imported coal flow approx. 2*%136 t/h

Flue Gas Cleaning

In order to comply with the required limits of atmospheric emissions and
specific power plant management concerning NOx, it is planned to install

»  Jow NOx burner and additional primary deNOxX systerm {OFA, ..}
% ESP to ensure 50 mg/Nm’
» WFGD downstream of ESP

The rated capacity of the imestone = 4.0 to 4.5t/h per unit.

Coal supply

As stated in this study, the coal will be delivered by railway.

Unioading capacity will be 5 to & trains per day {Assuming train net capacity
of 1500 tannes for 25 wagons hopper 60 t with bottom doors), The
granulometry of the delivered coal will be 0-50 mm.

Delivery & evacuation of flue gas treatment by-products

The limestone will be delivered from the production site by truck

The gypsum will be evacuated by truck.

On the basis of the foregoing, the following daily frequencies of rotation of
(100 tonne capacity) forries may be estimated, six days a week.

Electricity, I&C and ancillaries

Electricity
The scope of work includes, for each production unit:

. check the dimensioning of the existing electrical equipment from the
connection  paint  of unit  auxiliaries transformer on the 24 kV
generator/step-up transformer bus duct, on the one hand, and from the
220 kV switchgear of the start-up transformer, on the gther hand.

. if the results of power balance deemed It necessary, replacement of
equipment located downstream the points defined before. These inciude,
withaout limitation:

s the 24 kV bus duct connection for supply of unil auxifiary transformer
(UAT),

o the unit auxiliary transformer (UAT),

- the bus duct link between the unit auxiliary transformer (UAT), and
the 11 kV main switchboard,

o the start-up transformer (SUT}),

o the 11 kV bus duct link between start-up transformer{SUT) and 11 kV
main switchboard.
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. a new 11 kV boiler switchboard located in the new boiler building and
supplied by two feeders {(normal/backup) from the existing 11 kv main
switchboards. This switchboard will supply:

o the MY consumers of the new boiler and its auxiliaries,
the MV/LV transformers necessary for the supply of the LV consumers
of the boiler and his auxiliaries,

s the coal yard HV/LV substation.

. the extension of the existing 11 kV main switchboards by two switchgear
cells for the feeding of the new 11 kY boiter switchboard.

- the MV/LV transformers.
. the MCC 400 V switchboards.

- auxiliary sources distribution switchboards for instrumentation and control
of the new facilities. These switchbpards will be supplied from the existing
sources switchboards.

- the lighting, outlets and HVAC distribution switchboards.

. the whole MY/LV wiring associated to the new boiler, its auxiliaries, the
coal yard and the different equipments etc.

. the grounding netwark of the new bailer and its interconnection with the
existing network.

1&C

Mew boiler, solid fuel and ash handling system shali have their own control
system (inciuding BPS, BMS and ESD systems).

New boiler and solid handling facilities control system shall be abie to work in
standalone mode independently of the existing system in particutar to allow
the boiler testing without disturbing the operation of existing units.

Existing HMI has to be adapted with the new boiter mimics {(also coal handling
mimics}. There should be no specific bailer control logic integrated in existing
DCS system (only data exchange and read/write routines far tracking values).

In order to limit as much as possible adaptations and modification in existing
DCS (if possible, otherwise based on EPC study it would be replaced with new
DCS for whate plant). The specific cantrol system {boiler, coal & ash handling)
will be implanted in specific automation rooms in or near the boiler building
and according to layout close to coal storage area.

AREA PREPARATION WORKS

Befare boiler erection in the HFO tank area, the required HFO tanks Nr 2, 3 &
4 has to be dismantled.
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9.4 - MAIN NEW EQUIPMENTS AND SYSTEMS
9.4.1 The new PC boiler {for each unit}
94,1.1 Coal preparation and firing system for direct firing

The system will be completed with:

5 Raw coal daily bunker (or silos) with level and weight measurement.

» permanent facility of bunker emptying chute to enable unioading of
bunkers on trucks at ground level.

% Coal chute between bunker shutoff gate and RC feeder inlet with motor
operated (sliding gate type) raw coal bunker shut off gate at the bunker
mouth and manualty operated gate at RC feeder inlet {both shall be for
each coal feeder). Each ling shall also include chain wheel and chain for
manual operation of bunker shut off gate and RC feeder injet valve from
the feeder floor.

. » Gravimetric raw coal feeders with microprocessor based precision
weighing and calibration device,

% (Copal chute between outlet of feeder and inlet of mill along with

mator/pneumatic operated shut off gate at RC feeder outlet,
Coal pulverisers complete  with all wear parts, grinding elements,

-
classifier, lubrication systems (redundant iube cil pumps, redundant
cooler, at least redundant filter, vents, etc.).

¥ Primary air fans and seatl air fans.

»  pulverised fuel (PF) pipes and ceramic lining.

»  Low NOx burners PF burners and burner wind box.

v Coal burners tilt drives (if applicable) with linkages and complete actuator

assemblies, air registers, igniters, scanners, scanner fans, etc. as

required.

All needed auxiliary system including required cocling system, coal

sampling system, ...

» Al local and remote instrumentation for local and “in control room”
information, for coal feeding control, for safety like eg daily silo tevel
measurements, devices to detect choking/flow/no flow of coat in the coal
chute between coal bunker and RC feader, switches to detect presence or
absence of coal on feeder or choking of feeder, adequate number of
temperature sensors signailing contacts for puiverized bearings and lube

-

. oil systems.
% Proven fire detection and fire extinguishing systems.

The burners’ box will also include low fuel oil burners {for ignition and to
ensure coal combustion stability at fow load), all connections and valves
between burncrs and jow oil distribution system.

One Partable iubricating oil purification plant for pulverisers’ maintenance wif]
be provided complete with tank, punips, purifiers, piping, valves fittings and
iocal instruments and control panels. This oil purification system will be
common to both units.
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Air and flue gas system

=

Primary air fan(s).
Secondary air fan{s).

1D Fans.

Service or cooling air fan{s),

Steam air heater including sub ceoling area with steam connexion,
condensate extraction and systems allowing condensate transfer to
degerator.

Primary, secondary, tertiary and cooling air distribution networks.
The flue gas circuit including fly ash hoppers.
All inspection traps, man holes,

All instrumentation.

Two regenerative tri-sectar air pre-heaters (APHs) complete with (but not
limited to):

« externally adjustable seals of casily replaccable type.

+ air heater thermal exchange elements arranged in baskets easily
removable in groups/baskets for maintenance.

« permanent fire fighting equipment on both gas as well as air sides and
also on both cold as well as hot end sides including, spray nozzies,
valves and pipe work and connection to fire water system Dust
hoppers with ash level indicators etc.

« bracing, stiffeners, supporting structure, baffies, access door, mating
flanges, expansion joints.

. off lnad water washing facility along with water piping and connection
to concerned retwork and drainage piping to retention pend (including
pumps and downstream needed connexion for effluents transfer or te
truck for evacuation existing or to water treatment unit).

- the drive system shall consist in patticular of:

o a peripheral AC drive connected to drive air heater along with
automatic clutching/declutching arrangement,

an tndependent air motor drive along with automatic clutching /

declutching arrangement. And air recciver with sufficient storage

capacity.

« the lubrication systern with at least redundant oil pumps, redundant
coolers, redundant filters (with differential pressure switches), oil
storage tank retentien, instrumentation, piping, valves differential
pressure switches, pressure relief valves, non return valves, electrical/
preumatic actuators with all accessories.

o alarmes for failure of drives and lubrication system.

. ali needed instrumentation for exploitation, safety and integrity.

» facilities along with the grids for flue gas sampling and gas
temperature measurement on both the inlet and outlet sides of APH.

"~
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« observation ports with vapour proof light for internal inspection (rotar,
etc).
+  maintenance and access facilities.

Primary air fans, secondary air fans and ID Fans will of axial or radial type
with constant speed motor with variable piteh controller and shall be
provided with bearing lubrication and hydraulic blade pitch control unit
consisting of redundant oil pumps, redundant coolers, redundant filters {with
differential pressure switches}), oil storage tank retention, instrumentation,
piping, valves differential prassure switches, pressure relief valves, non return
valves, electrical/ pneumatic actuators with all accessories.

Silencers shall be provided at the suction of the fans to limit the noise jevels
to specified values,

8.4,1.3 The water / steam system of steam generator

% Drum with internals, mounting and fittings (safety valves for overpressure
protection, interna! primary and secondary separators, biow down system,
etcy.

5 Water cooled furnace caomplete with furnace bottom hoppers, drains etc,

Vaporizing parts.

» Superheaters including safety valves, drains, start-up vents, air release
valyves, nitrogen.

v

3+ Reheaters including safety valves, drains, start-up vents, air release
valves, sampling.

3+ Connections, sampling connections etc.

» Superheater and reheater desuperheating spray systems.

3 Integral piping, valves and associated fittings.

5 Main steam stop valves including integral bypass valves on each main
steam line.

% Boiler outlet completed with their motor drives and control equipment,

» Economizer with recirculation piping {(as required), vents, drains and

sampling connections etc.
¥ The safety valve downstream of superheaters, boiler vent, connection to

soot blower circuits.
All needed drain pots, bypass (e.g.: to avoid vaporizing in economiser
part).

5

% Boiler blow down tank with all connections and cooling water make up and
spraying system (including controf valve},
% Al connection for chemical product injection.
» Al insulation, cladding of the different system.
¥ All nceded instrumentation.
» Etc.
8.4.1.4 Other
» The soot blowing system.
» Al access platform, staircases and (for insuring escape) ladders,
% Al needed lifting equipment.
s The boiler steel structure including all needed suppert for above listed

iterme and boiler roofs and cladding an upper part, staircase and critical
areas,

3 instrumentation needed for operation, equipment integrity reguirements,
reliability and personnel safety will be provided
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¥ Safety purpase will in particular concern excessive temperature, excessive
level, mechanical breaks, and transmitter’s discordances).

Flue gas cleaning system, stack & monitoring {for each unit)

ESP

Boiler flue gas duct shall be connected, downstream of boiler, to an
electrostatic precipitatars shall be electrically independent  (including
transformers, rapping and control).

Internal of electrostatic precipitators will consist of:

- emissive electrodes,

. coltecting electrodes,

- shocking devices for emissive electrodes,
. shocking devices for collecting electrodes,
. internal access,

Electrical supply of each field will be independent of other one (including
shocking function).

All access inside electrostatic precipitator shall be interlocked with
corresponding electrical fielding equipment.

Ash collecting hopper under electrostatics precipitator shall be connected to
fly ash collecting system to ensure ash removal and transport to fly ash silos.

Downstream of electrostatic precipitators, duct shall be connected to 1D fan{s})
itself connected to the unit stack and to WFGD.

WEGD

The desulphurisation unit will have, in particular:
» The absorber and its auxiliary equipment:

. the absorber whose characteristics must be specified in  the
Contractor’s tender,

. the devices for admitting, guiding and homogenising the fiue gases,

« the demister,

« the circuits for recirculating the washing solution,

. the devices maintaining the homogeneity of the suspension in the
absorber tank,

« the "unit" oxidising the solution with, if necessary, the air cooling
systems, and the systems for cleaning or washing the filters on the air
admission, i

e the circuits for extracting and evacuating “drained flrid" to the
dehydrating unit,

« the dreoplet washing and reserve water circuits with, where applicable,
the buffer reservoir/s,

» the intet/s of fresh solution,

« the admission/s of filtrates,
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» the safety devices and those for preserving the lifetime of the absorber
in particular in the event of an abrupt lack of water or electricity
("hlack out"),

» the devices protecting against excess pressure and negative pressure,

« the anti-clogging devices.

$ The receipt, storage and reagent preparation plant — par common to both
unit {but with required redundancy):

« a unit for filling and storage of raw {imestone,

- a systern for extracting and transporting raw limestone to the crushing
or breaking + crushing unit, '

» the complete crushing unit whose dry or wet principle must be justified
and described by the Contractor in his tender) showing tn part the
devices for classification and recycling at the head of the crusher, and
in the event of dry crushing, the system for prior drying of limestone
and in the event of wet crushing the water infet circuit,

The limestone processing and supply instailation mainly consists of :

% A covered store on the ground (to limit the humidity of the limestoneg)

% Machinery (on pneumatic tyres) for collecting stock and loading it onto
conveyor belts.

% Two limestone grinding and drying instaliations

% A circuit for transporting the ground limestone to the storage silo of the
limestone preparation unit.

The limestone storage area must be able to guarantee the power station
autonomy in the event of a problem with the lorries that bring the crude
limestone. A capacity of 7 days should enable such problems to be overcome.
Provision must therafore be made for a stock of 450 t, that is, 380 m’ In
order to limit the water content of the crude limestone, this stock will have to
be covered.

The lorries will discharge the limestone onto an area adjoining the store, The
limestone will then be picked up by a loader on tyres, to be stored. This
toader will collect the limestone in order to load it onto a hopper at the

grinding plant.

This plant will ensure drying and reduction of the grain size to a few tens of
mIcrons.

The limestone thus prepared will be sent by wheeled transport to the
hmestone silo of the lime wash preparation unit.

» The receipt, storage and reagent preparation plant — par specific to each
unit:

+ storage silos crushed reagent equipped with admission, extraction and
reagent drainage devices, systems for admission and extraction of air,
dust-removal devices, devices preventing the entrance of humidity,
any devices or eXcess pressure, |

« the filling station (with flexible hoses and connection) one unit of
which will be equipped with a full air compression unit necessary for
this operation for filling and transferring reagent to the silos,
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« the devices for extracting and transporting !imestone to the
preparation unit with, where applicable, the air compression unit or
units, and those for complete transfer (with cooling, drying, filtration,
oil separation, etc.),

« the fully equipped tank/s for preparing the solution {devices for
agitation, reheating if necessary, admission of water, admission of
filtrate, etc.),

« water circuit distribution,

« the circuit for extracting and transferring the solution.

Gypsum preparation plant including in particular the hydrocyclones

.
responsible for the separation and initial thickening of the gypsum, and as
necessary additional conditioning system fo produce gypsum quality in
accordance with Pakistan regulations.

» Gypsum storage: gypsum will be stored on covered area common tg both
unit allowing truck loading. Gypsum will be send by truck to disposal
located outside from the power plant.

= Collecting drips, overflow, drains:

. the various collection basins (or pumping up pit) in particular:

- the absorber catchment basin,

~» the pit for collecting drips, filters, drained filuid... from the
dehydration reom,

5 the pit or pits for collecting washing water from the fuet filling
or truck Inading zones,

~» mare specifically these basins and pits must be equipped with
the necessary agitators and lift pumps.

« the circuits for distributing these effluents towards, depending on the
quality of effluent, either the filtrate tank or the absorber or the water
treatment unit.

3 Effluents treatment plan:
purge from the desulphurisation plant will be necessary to control the
chlorine content of the solution (coming from the chlorine contained in the
fuel).

According to gypsum quality allowed Dy law, specific blow down will be

needed,

Two possibilities to manage such effluent are:

« To inject the effluents inside flue gas for evaporation {risk link to such
process should be analysed during detailed study)

«  To ensure treatment in adapted treatment plant

% One maintenance tank common to both unit with all needed transfer
pumps, agitators, instrumentation, piping, valve, etc.

Srack

It has been decided to keep stack solution open within a proposed

investment,
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Monitoring

Stack will be equipped with following probes connected to analysers for S0x,
NOx, CQ, 02 analysis, dust concentration measurement, a flue gas flow meter
wWith temperature correction.

Al analysers will be installed in a spedcific shelter {container) fitted with air
conditioning and located close to the stack.

Sampling holes with flanges shall be implemented at required high to allow
insertion of probes for sampling and tests.
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10.1.1

10.1.2

»0.1.3

10.1.4

_ MAIN INLET PARAMETERS

Basic running conditions

Today, it can be considered, due to lack of Pakistan generating capacity that
both units will run on base load mode with:

3 An average running factor estimated to 85%.

Euel characteristics

Designation “TUnit | Imported | Local coal i
j coal !
FLHY TUsTu/kg | 23,611 22,046

Equity, interest rate & debt period

For on-site construction -

« cquity: 25 % of investment

o debt: 75 % of investmant

+ debt peried 10 years

« interest rate: Libor +4.5% for foreign Loans & KIBOR + 2.0% for tocal
loans

« insurance rate: 1%

« Project Life: 30 Years

» ROE: 24.5 %

Installation & Qutage duration

The project will be installed in 30 months and it wilt require a 6 months of
outage duration for interconnection with existing system as per below detail:

. Installation of new bailer: 30 months
«  Connection & Commissioning: & months

Tota! Time for installation of new boiler and interconnection: 36 months
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10.2  ECONOMICAL CALCULATION

The Coal Conversion consists in new subcritical bailers with use of imported coal
and WFGD.

The design data are listed with imported South African_coal.

s Gross Power
« Boiler efficiency
« Auxiliaries’ consumption

LP:36ZMW & PG 365 MW

atleast 88 %

8% about 32~33 MWhe

» The rated capacity of the limestone 4.0 to 4.5t/h per unit
« Boiler steam characteristics

5 HP Steam flow : 1130 t/h

-~ HP steam pressure & temperature (downstream super heater) (to be
confirm by EPC Contractor in respect with steam turbine data and feed
watcr system design
1P steam pressure and temperature downstream reheat exchanger:

(to be confirm by EPC Contractor) - bar / °C

o]

+ Imported coal flow approx. 2*¥136 t/h

10.2.1 Technical characteristics

Eﬁr Coal Conversion | Units | LalPir Unit pakGan Unit | For both Units |
Generator nominal

output MWe 362 365 727

net power at full i :

load Mwe 329.42 332.15 661.57

ratio auxiliaries /

| gross power %a 5.0 9.0 9.0

solid fuel

consumptian at full

lioad ) t/h 135.3 136.4 271.7
10.2.2 Estimated EPC project cost with break-up

_EBoiIers and direct auxiliaries {primary & secondary alr Us¢ 181 MM
| fans, [DFans, coat silo, miils, PC distribution circuit, HSD
I distribution circuit, burners, bottom ash extraction,
| sampling and chemical dosing, piping rack):

E;Coai unioading, storéaé“and handling /ash handling and | US$ 95 MM

["Electricity & 1&C: ) ' TTTTUSE 38 MM
Civil works, buildings, additional roads & fences, ground US$ 50 MM

| Flue gas Treatment to reach environmental requirements: f Uss 50 MM -
{ Contingency : ! Us$ 25 MM
"Total ["US$ 439 MM
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10.2.3 TOTAL CAPEX

In &éstmr_znt level prior financing cost

total investment
per installed
power

r :
. ! . . fo total for | total for 2
Scenarios | onsite | transport | . !
- T one unit units
designation;

facilities

TU5s MM | USs MM [ USS MM | US$ MM_| Million$/MW

Coal 1 43g| N 439 878 1.20
Conversion ¢ " lapplicable| _
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o

'OPPORTUNITIES

INTRODUCTION TO PAKISTAN COAL STORY

As described in the foliowing paragraphs concerning local coal, Pakistan has
huge coal resources estimated at over 186 billion tonnes; including 175 billion
tonnes, identified at Thar coalfields.

Pakistan’s coal generally ranks from lignite to sub-bituminous.

Despite large coal resources, canstraint jinked to the domestic transport and
coal characteristics not adapted to some process requirements, Pakistan
imports a part of consumed coal.

Today, almost 4 million tons of coal is imported.

Growth in Coatl Supply

1389
[

8G9 A s lmport

04 - Domestic
Prgduction

T T I BN e
fF\§T N L 33 &F fﬁ & $§ &9 é? &__sg &y §g ¢§ Gﬁ SF'€>
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ko)

Y
Source: Hydrocarbon Development Institute of Pakistan

It can be seen from the above figure that on average import of coal remained
more than domestic production which support the claim that domestic
resource is of inferior guality having low BTU and it is better to import rather

than processing it because of high cost.
However, share of coal in energy has started declining since 2007-08 as

shown below!:

Share of Coal in Energy {%o)
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Source: Hydrocarbon Development Institute of Pakistan
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Today, for electricity generating, the coal consumption is limited. The major
users of coal are the cement scctor and brick kilns; about 58 percent of the
total coal was consumed by cement while 41 percent was consumed by the
brick kiln industry during 2012,

In 2008, the repartition of coal per activities was quiet similar as shown below
{consumption in Millions tOnnes;:

BErick-kiln Coment Steal Powet

. One Coal fired power plant is located in Sindh Province, commissioned in
g 1995, Lakhra power plant include 3 CFB Unit of 50MWe each using high suflur
! contain local coal from Lakhra mine. Today, {akhra power plant has been
| derated and seems to be strongly impacted by technical and coal guality

troubles.

Coal Import Statistics
Year-wise import of coal in Pakistan is given below

Pakintoa foel lenports by Year

¥

[
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3
o
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Source: United States Energy Information Admmistration'

In comparison, HFO and natural gas take a higher part in Pakistan Power Mix
as shown below:

Share of Oil and Gas in Power
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Source: Hydrocarbon Development Institute of Pakistan and EA

pakistan energy mix is characterised by a reduce share of coat (imported coal
and domestic coal) in particutar in comparison with India, China as shown

betow:

Country wise Coal share in Energy mix (%)
53 R B -

Pakistan  bnehl China {Germany Risada (iR, [FES Canada  Warkd

Source:BP Statistical Review of World Energy June 2012

__ SHORT INTRODUCTION TO MAIN COAL TYPES o

The coal was formed from prehistoric plants, in marshy environments, some
tens or hundreds of millions of years ago.

The presence of water restricted the supply of oxygen and allowed thermal
and bacterial decompesition of plant material to take place, instead of the
completion of the carbon cydle. Under these conditions of anaerobic decay, in
the so-called biochemical stage of coal formation, a carbon-rich material
calted peat was formed.

In the subsequent geochemical stage, the different time-temperature histories
led to the formation of coals of widely differing properties, as summarized

below table:
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Carbon content and age of different coals:

Coal type | Approximate age Approximate carbon
{years} content, %
_Lignites _ 60,000,000 65-72
Sub-bituminous 100,660,000 72-76
|_coals . )
| _Bituminous coals 300,000,000 76-90
Anthracites 350,000,000 50-95

The below figures give a view of the progressive change during ceai formation
(from wood up to anthracite and under other form from lignite up to

anthracite)

1043 T
Carbot-—-._| R
£ =l
. =
F ol
g //,::/ “m\\
? Y = M oiatie mater 7|
1 e
20 tyd o “fi{im“\‘ \“\
ﬁ - ~ ‘Hjhm:::=:3t:::::ﬁw_
¢ Wwoeod  Peat  Lignta Subbits Biluminous Sgmi- Anthra
LTS Bitgmb G
ROLS
e Fow Ranl «omecsrmaoee High Rank -oromemeeooo
Ranl: Lagnite Sublihontnons Bimuninous Antyacite
Age: F USRI T 7.7, 173 ST SETL ST PR SEESS SRR ARt e B
e% Carbomn: 65-72 12-76 76.90 90-95
e Hidragen: o8 e oo AeCTeases - —cummmormnmmernnaeee o}
Og NItraget: - Temereorosomsmarmosossseesiooomsrees e b s s s
o (xvgen: A0 aremmcm e amen e e JECEERGES <o s wm e mmmmmae — |
%s Sulfur: R LACTeAsEs ~ominaveem d —ow decreases - -0
SoWater: 76-30 30-10 13-3 -5
Heating value - _ 14
(RTU 1) ~FH00 ~10.000 12,000-13,000 15.006
i MIgh - i6.3 2373 27.9-3406 34.9
MWh't: 45 6.5 7897 97

Rased on few sampies analysis from literature, the befow table gives an
estimation of H2Q, C, H, N & O evolution
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Fuel Motsture in % | Main chemical carmnpositian
{at 40°Cin C H N o
air dried {%%) (%) (%) | (%}
. _ ~_sampie} _ :
| Wood _ 25 | 50 6.0 0.5 43.5
| Peat 1 25 1 57 5.7 2.0 353 !
L lignite 20 67 5.0 i.5 26.5
Sub  Sub- 11 .77 5.0 1.8 16.2
bituminous
| coal
Sub- 4 83 5.0 2.0 10.0
bituminous
s coal
| Semi - 1 30 4.5 1.5 4.0
bituminous
coal
I Anthracite 1.5 (iowest) 93 3.0 0.7 3.0

The following figure gives an approach of the coal rank and coal qualification

evolution:
g —— P &
Carboo/ensrgy content J_] High P
_;:'.'_’__"_'_:rHigh ‘ Moisture coniant J:M:__W“:
g . -_| —_— _—
t D;E:z"k ; ‘ Hard coal
H L
T AE% '] 2% |
’ e - [ - . I
Lignite b.wif.]:ou‘_ Situminous Anthracite
20% Dl b .
05 519 | 19
r= = ]
- Steam Cohung
{ coak coal
. - o
L : :
AV D I
e | St A
L Power gensfation, cement
: _-mandaciuce
! indusiral uses
11.3 LocAL COAL . o

There are vast resources of coal in all Pakistan’s provinces as shown on the
following maps locations and names of majar coaifields and coal occurrences

of Pakistan.
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iocation of Pakistan coal fields and occurrences -
Modified from Scheinfurth & Hussain, 1988

But, due to, on one hand, the high distance between mines and power plant
site, and, on the other hand, the coal/lignite characteristics (low heat value
increasing need coal flow and consequently number of trains required for
transport, high content of meisture or of 02, high level of volatile matter
increasing coal degradation risk during transport and storage), the use of
coalflignite from Sindh and even Punjab are not be considered.

In Pakistan, LCV of coal other than Thar is as follows:

Balochistan

Khost/Sharig 9,637-15,499 BTUs/Lb
Sorange-Degari 11,245-13,900 BTUs/Lb
Drakkd 10,131-14,164 BTUs/Lb
Mach 11,110-12,937 BTUs/Lb
FPunjab

Salt Range $,472-15,801 BTUs/Lb
Khyber PakhroonKhwa

Hangu Orakzai

Source: Geological Survey of Pakistan

10,500-14,149 BTUs/Lb
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11.4 INTERNATIONAL COAL

Following are some of the world's largest coal exporters!

!_ World Top Coal Exporters (2012) '

P  Country Coal Exports {Million Tons)

_Indonesia 383

. Australia 301 |

| Russia . — . _ 134 _
USA 114 i
Columbia 82

| South Africa 74

‘ Canada _ L 35 .

Nevertheless, we want to point out that it should be necessary to enlarge the
range of the coal characteristics in order to guarantee the good operation, in
particular, increasing the range of the two elements like water and ashes.

The plant is feasible to design on average imported sub bituminaus coal
properties of at least three main exporters to overcome the any unforeseen

situation in any one country.
Data sheets from few coals are appended to present report.

The below table gives ultimate analysis of few South Africa coal

I South Africa Coal I_
0 1 2 3 4 5
Volatite
- matters Yo 23,3 | 23,02 | 22,82 | 23,65 2591 23,89
H20 %% 9 8,3 8 7.6 9,1 8,8
Ash U 14,01 | 13,94 | 14,35 14,23 ] 13,09 13,41 :
C 9% 64,79 | 65,2 | 6586 | 6578 | 64,081 64,33
L H % 3,55 | 3,60 3,46 3,59 | 3,64 | 3,57
N Yo 1,55 | 2,51 } 1,57 1,72 1,82 | 1,53
| CI % 0,01 | 0,02 0,02 | 0,01 0,01 | 0,00 |
O & other | % 6,55 | 6,21 6,58 | 6,89 | 7,95 | 819 °
; Y% 100,0 | 100,0 | 100,0| 100,0| 1000 | 100,0
LHV
Btu/ib 10738 | 10728 10906] 10760| 10696
L ]
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« Solid fuel main characteristics .

. Designation UmEgImportcd Local coal |
' . coal ! i

receive !
d !

it P 5
. receive |

receive |
d |
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12.1.1

12.1.2

SEAPORTS

General

Pakistan shares a 1,046 kilometers long coast fine with the Arabian Sea -
amid sea which joins the strategic oil line of Persian Gulf with the Indian
Gcean,

On it lie three major Sea Port:

»  Karachi Port, the oidest major port has been serving this part of the
erstwhile Indian subcontinent and later Pakistan on its creation in 1947,

« Bin Qasim Port distant by few km from Karachi port.

« Gwadar Fort

Karachi Port and Port Qasim are close from main Pakistan railways axes.
Study has focus of this two sea ports.

Karachi Port is managed by the Karachi Port Trust (KPT), while Port Qasim is

managed by the Port Gasim Authority (PQA).
Both the ports have the facility to handle fuel oil as well as coal.

Karachi Port Trust

KPT is the main port that deals with the imports and exports of liguid bulk
cargo and dry bulk cargo. KPT handled the imports of bulk Hguid cargo of
about 9.84 million tonnes in the year 2009-10. The imports of crude oil,
diesel and furnace oil handied by the port in the year 2009-10 were
612 millions tonnes, 0.6 million tonnes and 1.17 million tonnes respectively.

Currently KPT has the capacity of 24 million tonnes to handle all types of
fuels. However, currently the capacity of KPT to handle liquid cargo is under-
utilized and tess than half of the available capacity is being used. KPT has
plans to increase the fuel handling capacity to 28 million tonnes per annum in
the future, however considering that its present capacity is under-utilized,
there are no plans to enhance this capacity significantly. KPT aiso has the
storage capacity of 1 mitlion tonnes for the liquid fuel. There are no plans to
increase this storage capacity.

As regards the handling of coal, KPT has handied the tmport of 3.65 million
tonnes of coal in the year 2009-10. The available capacity to handle coal is 4
million tonnes per annum,

It has no plans to enhance this capacity as Port Qasim Jetty will be wtilized for
coal handling.

KPT also has the storage facility for coal available at the port, which Is
0.7 million tonnes. '

As regards the future development projects relevant to fuel logistics, KPT has
signed a MOU with PSO for laying the fuel oil pipefine from Keamar to
Korangi.
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12.1.3 Port Qasim Authority

Port Qasim is the second busiest port in the country and handles about 40%
of the nation’s cargo {17 million tonnes per year). It is tocated near Karachi at
a distance of 35 km from the city centre.

At Port Qasim, the terminal that deals with the handling of fuel ¢il is FOTCO
(Fauji Oil Terminal and Distribution Company}. It was the first terminal to be
developed by the private sector on BOO basis at a cost of US s 87 million.
The terminal is operational since April 1995, It is capable of handling 9 millicn
tonnes of furnace oil per annum (750,000 tonnes per month} with a growth
potential to handie more than 27 million tonnes with three additional berths.
HSD and crude oil are also imported at FOTCO terminal after commissioning
of the PAPCO oil pipeline.

The facility mainly comprises a jetty capable of handling up to 75,000 DWT
vessels, product pipelines, loading arms and a 4 km fong trestle that connects
the jetty with the shore. The terminal has the capability to berth tankers with
63,000 tonnes ship-load. It also commenced handling white ofl from January
2001 through a separate 30 inch diameter pipeline. For liquid fuel storage, 77
acres of land has been earmarked.

FOTCO has a capacity to handle 15 tankers per month. Infrastructure
limitations of FOTCO restrict the large size vessels, However, due 1o
inadequate port and storage facilities at other terminals belonging to KPT and
PQA, it is expected that 20-23 cargoes per month will be handleg at FOTCO
which will result in congestion at the FOTCO terminal,

The terminal is designed to cater for four additiona! berths and four product
pipelines to meet the current and future fue! handling requirements of the
country.

There is a separate Iron Ore and Coal berth that deals with the imports of
coal. The Iron Ore and Coal berth commissioned in 1980 is a specialized berth
for handling Iron Qre, Coal &Manganese for Pakistan Steel Mills. The design
capacity of the berth is 3.36 million tonnes per annum. The berth has a
handling capacity of 1400 tonnes per hour., Currently wvessels of
55,000 tonnes payload are being handled here, The berth is connected to the
pakictan Steel Stockyard through a 4.5-kilometer long conveyer.

PQA has developed plans to increase port parameters to accommodate larger
vessels to benefit from economy of scales, strengthen the port with requisite
crafts and build additional berths/terminal for capacity enhancement. Some of
the development projects relevant to the fuel handling include establishment
of LPG terminal and Coal & Clinker/cement Terminal.

The volume of wheat to be handled at Qasim port in 2024/25 is estimated as
17.1 million tons.

At present, Marginal Wharf Berth Nos. 2-4 are handling wheat and the
handling productivity is rather high at about 120 tons per hour, which seems
to be a result of good management/operation. However, the present cargo-
handling capacity is insufficient to meet the forecast demand. Therefore, it is
necessary to provide specialized dry bulk handling facilities. At Karachi port,
various kinds of dry bulk cargoes are being handled at conventional berths,
such as fertilizer, rice, phosphate, scrap, etc.
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Therefore, it is necessary to provide specialized dry bulk handling facilities in
future and same is being planned by PQA.

12.1.4

Comparaison

COMPARISON OF PORT CHARGES (KPT VS PQA)

. Ka racﬁ. | i’_aft Tru st

Coal for Rupeé'sndéi per ton

ton per day up to Rupees
70 per ton per day after 40
davys

days: rupees 26
Next 15 days: rupees 36 !
Tilf Clearance, rupees 63 :

USs 0.08 per GRT for first
24 hours with subject to
the minimum of USs 300

and Us$ 0.02 per GRT
thereafter
Haulage, towage and | Ship movement Pilotage free

i movement of ship i Inward: US$ 970 per tug US$ 0.24 per GRT for more !
| peract than 50.000 GRT vessel
' Qutward: rupees 50.000 | Towing vessels ;
( per tug for first hour and i} for use of each tug: USS 5
i rupeas 20.000 per tug per 600 tug per hour
| hour ii) detention charges: US$ :
i Within breakwater 300 per tug per hour
: movement rupees 25.000 i) Charges for preparing

per tug for first hour and tug when requisition is |
) rupees 12.0000 per tug per countermanded; Uss
| hour thereafter 500 per tug per day
Shifting
: /Swinging/Movement of
i vessel: US0.16 per GRT
“Hire of Craft and Plant | Electric Quay: rupees 3.000 [ Hiring  tug within  the ;

| within the channel

per shift

Heawvy lift Crane: rupees 75
per ton

Floating Cranes:
300 per ton

rupees

Mobiles Cranes

3] fork lifter rupees 200
per hour
Pil) towing  unit  rupees
150 per hour
) shunting tractor

rupees 100 per hour

channel; US$ 300 per tug |
per hour i

Buoy tender: US$ 500 per
tug per hour

Hire of motor barge anchor
hoy, water barges etc.:
US¢ 100 per hour

Pilot boat: US$ 200
Mooring boat US$ 100

Weighment: rupess 5 per
ton
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iv) tralley rupees 30 per
[ hour

i v)  weligh bridge rupees 6
per ton

charges 1 Qasim autharity charges Qasim Autharity charges

| and categories are same as | and calegaries are same as |
» _ I indicated in summary indicated in summary
¢ Part Dues [ USS 0.28 per GRT {USs$ 0.30 per GRT

Study reveals that mast af the caal imparts in Pakistan is being handied at
Karachi Part Trust. PQA has dedicated Iran Ore and Caal Berth specialized for
handling af raw material imports of pakistan Steel Mills (PSM) and was
cammissianed in 1980 that is exclusively for PSM usage.

The existing handiing capacity of KPT is 4 Million tonnes per annum af caal
with starage area of 700,000 - 800,000 tons at any paint of time.

KPT is planning for the develapment of a dedicated coal terminal at Karachi
Port on BOT basis. Consultants in this regard are being currently appointed
and no further details available in this regard.

At present PQA have four berths for handling of cocal. These are Marginal
wharves 1-4 with a total quay length of 800 meters (200x4) along with
134,000 m2 starage area is available. PQA has 6-7 million tons of design
capacity for handling various commodities inciuding coal. Currently there is
minimal coal is being handied due to environmental concerns and fack of
dedicated terminal.

To cope with the need af the cauntry and power projects, a dedicated berth is
being constructed for coal and clinker at Port Qasim Authority in collaboration
with the private investor in the name of Pakistan International Bulk Terminal
(PIBT) on a 30 year Build, Operate and Transfer (BOT) basis. PIBT is being
developed as Pakistan's first state-of-the-art dirty bulk cargo handling
terminal to be built at an estimated cost af US % 185 Million.

The project is under construction and is expected to be operational by the
year 2015, with the capability of handting up to 12 million tons per annum of
dirty bulk cargo, which in includes caal, clinker & cement. Initially in 2015,
PIBT would be capable of handling 8 million tons per annum of caal, cement
and clinker, The jetty will have a depth of 15 meters and length af 460 meters
and will be capable of handling two ships of up to 75,000 Dead Weight
Tonnage (ODWT) simultaneously.

The jetty will be cannected to the backup area af 25 hectares with a 2.5
kilsmeters long frestle with two convener belts. Coal, Cement and Clinker
starage capacity will be 800,000 tons; 540,000, tons (nine silos of 6000 tons
each) and 360,000 tons respectively, PIBT will have exclusive rights for coal
handiing in the Port Qasim after commissioning date.

KPT & PQA will have cumulative capacity of 8 millian tons per annum for coa!
handling after commissioning af PIBT. KPT plans for expansion are not clear,
therefore we have assumed existing capacity of KPT for this purpose as
existing coal handling facilities will be closed at KPT once new terminal is
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operational. We have prepared future forecasts for imported coat in Pakistan
based on the pubiicly available data / information as given in Annex “P5-2°
and compared with existing and future port handling capacities. The analysis
shows that even if 50% of expected coal imports will be done, still Pakistam
ports could have capacity to handle Lalpir / PakGen requirements subject tc
successful COD of PIBT project and contract negotiations now by the
managernent,

It is also pertinent to mention that PIBT/Marine Group of Companies are
planning to invest in rail linkages of the terminal with Pakistan Railways
network and further investment in upcountry freight train operations. This
group has already been shortlisted by GOP/Pakistan Railways for operating
freight train from Karachi to Daudkhel for Coal & Cement.

We recommend that management of LalPir / Pak Gen to start discussign with
managerment of PIBT for signing of MoU, space reservation and other
modaiities on priority basis. Simitarly, when management of KPT float tendars

. for new coal bulk terminal, the same opportunity may be explored by Nishat
Group, Further, management may also consider entering into discussions with
PIBT to provide one stop solution for coal handling and transportation of coal
(through freight trains) to LalPir / Pak Gen site.

12.1.5 Conclusion & Recommandations - PORT SELECTION FOR
LALPIR/PAKGEN IPP PROJECT

Most of the coal imports in Pakistan is being currently hiandled at Karachi Port
Trust, However, keeping in view the LalPir/PakGen massive cpal import
requirements, existing logistics/congestion issues at Karachi Port, future
tmport estimates/forecasts  and ports handling capacity, rail
linkages/congestion issues from inner Karachi and upcoming state art of
art/mechanized dirty cargo terminal at Port Bin Qasim -PIBT, usc Port Bin
Qasim for import of coal for the project seems to be a preferredoption.

It is recommend that management of LalPir / Pak Gen to start discussion with
management of PIBT for signing of MoU, space reservation and other

modalities on priority basis
Seiection of seaport from rail point of view (Forwarding point):

If Karachi port is selected as port for import of coal, Kemari station/Groyne
yard or Wazir Mansion station will be used as forwarding stations. In such
case, turn around time will be would be 6 days resulting in an increase in the
requirement of Roiling Stock and also cost of the project will be increased.
Port Bin Qasim/PIBT terminal is more feasible as time required at Kemari for
shunting between Groyne yard and departure yard will be saved. Moreover,
transportation charges will be less if train departure from Jumma Goth due to
reduction in distance. It will provide dear way for transportation of coal from
PIBT/Port Bin Qasim through Marshalling Yard Pippri/Bin Qasim yard to LalPir
and congestion will be avoided,

Thercfore we recommend Port Bin Qasim for uplifting of coal through freight
train for onward transportation to site,

63/69




Coif~ inasNERE

Feasibility Study Report - LalPir/PakGen Thermal Power Plants coal canversion Project

12,2 _RAILWAYS

12.2.1 PAKISTAN RAILWAYS

Pakistan Railways comprises of the following three functional units:

» Operations Unit
» Manufacturing & Services Unit
» Development Unit

Pakistan Railways comprises of seven operating Division i.e. Peshawar,
Rawalpindi, Lahore, Multan, Sukkur, Karachi & Quetta. Workshops Division at
Mughalpura and Administrative Division at Headquarter. The territorial
divisiens and workshops are each headed by a Divisional Superintendent
directly under the authority of General Manager Operations.

Railways used to be the most important mode of transportation in Pakistan
sorme decades ago (in particular in 1955-1960 with 73% of freight insured by
rail and 27% by road - (based on data Pakistan Ecomomic Survey 2010-11,
Statistical Annex, Table 13.1)

Its market share shrunk steadily as government-owrned Pakistan Railways
{(PR) did little to improve its efficiency while a dynamic road sector emerged,
integrated by a myriad of privately-owned units competing intensely in a
largely unregulated environment.

At its peak between 1955 and 1960, railways handled 73 percent of freight
traffic; currently it handles less than four percent of the total freight traffic,

Railway infrastructure, technology, and egquipment is obsolete, which leads to
significant transport delays and safety hazards, Pakistan Railways owns a
very small fieet of modern train wagons that can run at high speeds; the
majority of wagons are obsolete, Sigralling and the telecommunications
system are out-dated and create delays as well as safety hazards. Other
Pakistan Railways shortcomings include: (i) running numerous unnecessary
tines; (ii) cross-subsidizing passengers from freight and the non-core network
from the core network; (iii) offering supply-driven services; and (iv) failure to
downsize staff, streamline operations, and reduce costs and tariffs.

FProposed New Rail Links and Rehabilitation Measures;
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Map drafted by World Bank consultant Luis Miglino based on primary
information provided by Pakistan Railways Lahore,

12.2.2 Requirement of special purpose waqons for coal transportation

For timely provision/feeding of coal to the boiler furnace, a quick and
uninterrupted mechanism for unloading of coal from wagons is needed,

. Manua! unicading requires more effort and time to unload a train comprising
of 25 wagons with a carrying capacity of 60 tonnes per wagon,

Today's automatic special purpose wagons like Hopper are not available, and
Pakistan Railways can offer ZBKC high side high capacity wagons.

ZBKC wagons are manually loaded and unioaded which results in wastage of
time at loading and unloading sites.

We recommend to use Hopper wagons for unloading of coal and onward
stacking of coal through conveyors to the storage area.

Hopper wagons with bottom discharge arrangement are mainly used for
transportation of bulk commodities like coal, iron ore etc.
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The main feature of Hopper wagon is the automatic rapid discharge of coal
with the help of electro-pneumatic operation of the bottom doaors, facilitating
quick and complete discharge.

However, it is important to note that in most parts of the world hopper
wagons with side opening are manufactured and used for transportation of
coal. Sclection of hopper wagons with side or bottorm opening depends on the
design of storage area and conveyors to be used,

Layout of special purpose wagans with bottormn discharge are shown below;
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12.2.3 Data

Railway station :
Distance from Port Bin Qasim o 915 | Km
Latpir/Mahmoodkot Raitway station '
Turnaround time - Karachi port to 6 | Days .
~ Lalpir/Mahmoodkot :
¢ Turnaround time -  port Bin Qasim to 5 Days
i Lalpir/Mahmoodkot

12.2.4 Railways transport
12.2.5 Preamble
. The new track railway for the supply of coal from the main line and the ways
to gperate will be carried out on the east dam of the plant.

12.2.6 From LalPir Railway

Storage area for coal is available inside the boundary wall of power plant. For
| this purpose railway siding linking LalPir and Power Plant needs to be
| established from LalPir Railway Station to the storage area of plant. Crossing
| turnout will be placed about 2.1 Km away from station building at
' Muzaffargarh siding and raflway siding will pass from East side of the station
! building moving towards North, making a sharp curve and turning by 90°

radius and will move straight to the plant.

Total length of track will be 5 Km including 2 loop lines of 700 meter each.
The train wilt be moved in and out of the plant using middle line/siding with
the help of shunting engine connected to the rakes from the front. In this
case onby two fines will be used for unloading of coal.

12.2.7 From Mahmood Kot Railway Station

. Total length of track will be 5.75 Km including two loop fines of 700 meter
each for unloading of coal. The train will be placed by pushing into the
storage area and there will be no need for shunting.

12.2.8 Selection of railway stations at receiving end — LalPir Site

Mahmood Kot railway station seems more feasible option as compared to
LalPir Station keeping in view the below mentioned facts:

* length of new siding from Mahmood Kot to the plant is higher by 0.6865
meters as compared to that of LalPir,

»  Curves radius is 4 degree at Mahmood Kot and 3.7 degree at LalPir siding
i.e sharper as compared to Mahmood Kot which is a problem.
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= Three addtitional loop lines are available at Mahmood Kot whereas, no loop
line is available at LaiPir. In case due to problem/defects created on siding
inside piant, the coming train can be placed on one of three available toap
lines at Mahmood Kot. These facilities are not available at LalPir.

Existing_ possible routes for transportation of coal- from

Karachi to the project site

At present there is no railway siding available either from LalPir Ratlway
station and Mahmood Kot Railway station to power plant. Options for laying of
Raitways siding from LalPir & Mahmood Kot station are summarized as
urder:;

There are two possible routes from Karachi to Mabmood Kot and LalPir
Railway Stations, one through Main line and other through Branch line. Main
line is double track and is recommended for usage.

Main Line of Railway is double track upto Shershah Junction near Muitan.
From Sher shah Junction train will change its track towards the Branch Line
through Muzaffarabad railway station to LalPir / Mahmood Kot Railway
Stations. However Branch line Is single track and is used to connect
surrounding stations.

16 freight trains can operate as per current PR traffic schedule on our
rropased route.

Most of the traffic by Pakistan Railways is transported through the section
between Karachi and Lahore (1,219 km) in the main corridor {Karachi-
Multan-Lahore-Rawalpindi-Peshawar) and it is expected to be so in future as
well.
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13 CONCLUSTO!

The geographical position of the power plant and climatic conditions must be

taken into account in the design of the new units and in particular for the coal

storage duc to the strong influence of the moisture on the efficiency of the

boiler.

Regarding the technical performance required ta respect the elactrical

network demand, evolutionary environmental constraints, and the aim to limit

the investments, while improving the cost of electricity, the solution proposed

by CdF INGENIERIE is to retain the subcritical PC boiler.

The new boilers will be implemented at the HFO arcas. This results it a low

impact on the future efficiency and performance of the installation.

The boiler will be sized with the imported coal but within margins for certain
’ eligible parameters.
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IN-PRINCIPLE AGREEMENT
REGARDING
ENGINEERING, PROCURMENT AND
CONSTRUCTION (EPC) CONTRACT
FOR
362 MW COAL CONVERSION OF RFO PLANT
OF LALPIR POWER LIMITED
AT MUZAFFARGARH, PAKISTAN
BETWEEN

LALPIR POWER LIMITED
(“OWNER")

AND

HARBIN ELECTRIC INTERNATIONAL CO.
(“CONTRACTOR?”)

DATED: 24" JULY 2014




THIS IN-PRINCIPLE AGREEMENT (hcreinalter called this “Agreement”™) Is made
and entered inlo at Lahore on this 24" day of July 2044 by and between:

Lal Pir Power Limuted, a company duly organized and existing under the laws of
Pakistan, with offices located at  1-B, Aziz Avenue. Canal Bank, Gulberg-V, Lahore,
Pakistan, (hercinafier catled the "Owner"); and

Harbin Llectric International Co. Lid, @ company duly organized and existing under the
laws of the Peoples” Republic of China, with offices located at No 39, SanDuDongii
Read. Xiangfang District, Harbin, China (hereinafter called the "Contractor™).

The Owner and the Contractor are heremafier individually referred to as a “Party™ and
collectivelv referred to as the “Parties.”

RECITALS

aj WHEREAS, the Owner owns and operates a 362 MW (gross) residual fuel oil
(RFO) power generation facility (the “Facility” or the “Plani™) at Muzaffargarh,
Pakistan (the “Siie”) for seling power and energy generaied by the Facility to the
Pakistan Water and Power Devclopment Authority ("WAPDA™ or the “Power
Purchaser”) under a Power Purchase Agreement as amended from time to timc
("PPAT).

b} AND WIIEREAS, desires to convert the Plant into a coal fired plant, and to,
infer alia, add new plant and equipment, as more fully described in Annex |
attached hercto (the “Conversion Plant™); and

c} AND WHEREAS, the Contractor is inter afia in the business of designing,
engineering, equipment procurcment, construction, installation, start-up, testing.
commissioning and training services for coal fired plants and has submitied a
proposal to the Owner for engincering, procurement and construction (“LPC™) of
the Conversion Plant as per the terms of this Agreement,

d} AND WHEREAS, tlis In-principle Agreement is based on the Proposal HE]
submitted on 30", June, 2014,

NOW, THEREFORE, n consideration of the mutual covenanis hercin contained, the
Parties hereto agree as follows:

L. Scope of Wark

The Conuractor shall design and enginecr the Conversion Plant and procure the
equipment for the Conversion Plant and shall arrange a construction contractor for on-
shore work, such as, ereetion, testing and commissioning of the Conversion Plant and
achievement of commereial operations of the Conversion Plant having a gross capacity of



362 MW. The Contractor shall be responsible for all work of the on-shore construction
contractor and shall guarantee the same.,

2. Guaranteed Performance
The Contractor guarantees the Conversion Plant performance (with tolerances and

including margins for instrument inaccuracics and alt other factors) as under and the
Coantractor shall comply with the PPA:

i. Net capacity of the Conversion Plant measured at: 329.42 MW
i Minimum botler efficiency guaranteed: 89%
i, Coal consumption 1306 Ton/hr

3. Emissions

The Contractor confirms that the Conversion Plant emissions and noise level shall be
within acceptable limits as per Pakistan’s National Environmental Quality Standards,
Guaranteed values shall be specified in the EPC Contract (defined below).

4. EPC AND CONTRACT PRICE

The parties along with the on-shore construction contractor shall enter into a detatled
EPC contract to cover, inter afia, these terms, including on-shore contractor work under
the on-shore contract {collectively, the “EPC Contract”™) within four months ol this
Agreenient and the price of the EPC Contract shall be as under (the "EPC Price™):

a) Off-Shore Portion

Supply of plant and equipment

(CFR (Incoterms 20100 USS 215,000,000,
Iy) On-Shore Portion

Civil works, crection, testing,
Commissioning and other mncidental services Us$ 29,000,000.

Total: US § 248,000,000,

5. Terms of Pavment for Sopply of Plant and Equipnient

a) Off-Shore Portion

Al payments will be made under a letier of credit and title to the plant and
equipment will be transferred at the port of export.

b) On-Shore Portion




All payments will be made under a letter of credit and title to the plant and
cquipment will be transterred when payment made,

Detailed terms and conditions of payments will be given in the EPC Contract.
6. Commercial Operations

The Contractor shall achieve commercial operations date not later than 36 months from
the retease of the Contractor as such date may be extended with mutual written consent.

7. Performanee Seeurity

The Contractor shall submit a performance security for [3% of the EPC Price from a
bank acceptable to the Owner plus 5% rctention money from every approved invoice.

8. Liquidated Damages

Detatled terms and conditions on hquidated damages will be mentioned in the EPC
Contract.

9, Supply of Information

The Contractor agrees to supply all information related to the Conversion Plant as
reasonably requested by the Owner.

10. Validity

This Agreement shall remain valid untit the EPC Contract 15 executed, which execution
shall take place within 120 days from the date of signing of this Agreement. In easc the
EPC Contract 1s nou executed as aforesaid due to any reason attributable 1o the
Contractor, then the Owner shall be entitled to terminate this Agreement without any
abligation on its part. However, the Contractor shall be liable to pay the advance if any
taken by 1t under and pursuant to this Agreement.

1. Governing Law

This Agreement and subsequent Contracts to be signed by the Parties shall be governed
by the laws of Iingland.

i1. Dispute Resolution
The Parties agree that all disputes ansing between the Parties in connection with this

Agreement and the contracts (o be signed later shall be settled through mutual diseussions
i good taith within (30) days. In the event the Parties do not reach an agrecment within
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Annex-I

Scope of Work: (In this scope, off-shore work will be
done by the off-shore contractor and on-shore work will
be done by the on-shore contractor)

LAL PIR Power Limited intends to convert its existing HFO fired 362 MW unit
on imported coal. The company is interested to award the engineering,
procurement and construction {EPC) contract for the replacement of oil fired
boiler (1 X 1200 ton/hr) to be built at District Muzaffargarh in Pakistan, by
sub critical pulverized coal fired boiler of the similar capacity (1185 ton/hr).
The steam pipes and water pipes will be redesigned and revised layout for
connecting the new PC boiler, the equipments far new boiler will be
designed for stability, safety and high efficiency operation. The plants would
be of Chinese make but international standard would be followed for
complete project scope.

In additian to installation of new PC boiler, the scope of work inciudes:

. Installation of the associated coal unioading, storage and coal
feeding system.

. The ash handling, storage and dispasal systems.

. ESP & FGD system alang with associated auxiliaries.

. All related civil, mechanical, electrical and HVAC works and the
necessary instrumentation.

" The resolve af all interface and intercannection matters to tie in the

new boilers with the existing plants, with its integration in the existing MH!
turbines of same capacity, along with its integration in the existing plant
contrat systems and the plant electrical systems.

. Existing Turbine & Generatar will remain as it is and would not be
repiaced.

The proposed new boiler shall be of the latest and proven technolagy. It is
designed far a minimum of 30 years of design life time, applying best
engineering practices from the first perspective for operatian, maintenance
and has warld class perfarmance, to be enviranmental friendly and to
maintain high reliability, availability in their canfiguration, equipment iay-
aut, control systems and so forth.

The subject of the scape af supply shall therefare include planning, design,
engineering, praject management, procurement of equipment and
materials, manufacture, construction including labour supervision,
temporary facilities and services, and construction equipment, tools and
consumables, erectian & instaliation, international and iocal transportation.

Any temporary warks to public highway or facilities require to facilitate
transpart of equipment and material ta site including, reinstatement fees,
and compensation, etc.. for any disturbances and permits for material
movements, testing, quality inspectians, initial start-up, tests, inspectians
for commissioning, Vendor or Supplier assistance and inspection
acceptance, functionat testing ({reliability run), personnel training,
dacumentation and any other supply or service additionally necessary ta



achieve realization, by way of a “turnkey”-type contractual agreement, of
the aforementioned new power plants.

Technical Detail:

Following is the brief technical detail of power plant:

Description | ___units = . Value :

_, Net Generation MW 329.42 |

! Superheated t/h : 1185

! steam outlet '
flow L

! Superheated °C 541
steam outict

temperature o -

: Feed water °C i 283.3
temperature _
Reheat  steam t/h 678
outlet flow o 5 o
Reheat steam Kg/cmzg 40.5

. ___inlet pressure |

i Reheat  steam Kg/cm?2g 38.3

! outiet nressure o .

' Reheat steam °C ; 541
outfet

_temperature o e

i Reheat  steam °C 337.8

‘ inlet , ;
temperature | .

Environmental Limits:

Plant would be designed in order to comply with all environmenta! iimits
{(NEQs) mentioned by EPA Punjab and any other foreign banks obligations
towards environmental parameters, where required.

General layout of the power plant

The new built retrofitting site contains 3 main parts the main power building
area, the dusting area, the coal vard area.

New Boilers will be erected on West side of the power plant (dismantling of
HFO tank 2 to 4 in particulary .Coal bunker bay, boiler, are arranged from
the east to the west. The central building and air compressor room are
arranged between the two boilers,

The dusting area is next to the boilers. E.S.P, 1.D FANS, chimney, absorbing
tower are arranged from the east to the west, Fly ash silo, desulfurization
complex building, emergency slurry tank, limestone storage shed are
arranged at the rnorth direction of the chimney.

The coal yard area will be iocated in the north of the plant. There are coal
yard, weighbridge, coal contained wastewater treatment station, coal yard
rainwater settling pond, coal yard spray water pond in this area. The coal
will be transported to the coal bunker bay by the coal handing conveyer.




The raiflway will be arranged on the eastern dam of the plant and the
elovation of the dam is not clear at present, The local coal will be
transported to the plant by the truck.

The workshop and ware house is arranged at the north direction of the
boiler. Domestic sewage water treatment station, domestic and firefighting
water pond, domestic and firefighting water pump house, water drainage
pump house, rain water reclaimed treatment station are arranged at the
south direction of the ash yard.

Some existing facilities need to be demolished or moved. The buildings and
structures which are on the route of the coal handing conveyer will be
demolished or moved. At present, the function of the buildings and
structures is not clear, It could be demolished or moved whether or not wili
be verified by the owner.

General Layout of power plants after coal conversion would be as follows,

Selection of Technology:

The existing RFQO boiler would be replaced with a new pulverized coal (PC)
fired subcritical boiler having the capacity of 362 MW. Sub critical boiler is



chosen to meet the requirements of existing turbine. This requirement cannot
fulfilt by any other type of boiler of higher technology. This sub critical boiler
will be hooked up with existing turbine after replacement of its associated
ancillaries,

The new boiler would be larger in size than RFO boiler for similar output.
Additionally, the coal feeding system, ash removal system and addition of
environmental compliance equipment increases the space requirement
significantly as compared to the footprint of existing RFQ fired boiler. In any
case, if the new boiler is placed at the existing boiler site, the Complex would
have to be shut down for almost 3 years first to remove the existing boiler
and then to install a new boiler at the same location which will result a lot of
additional fixed costs and extended unavailability of the Complex.

Therefore, the new boiler will be built at a new location, while the existing
Complex keeps operating, and the Complex will be shut down for only 6
months, to make the switch. The existing RFO fired boiler will be left in place
and simply blinded. The feed water lines going into the existing boiler and the
steam iines coming out of the boiler and going intoe the turbine will be cut off
and redirected and while they will be a little longer, thereby resulting a
slightiy higher heat loses, this wili result in the least cost solution.

Description of New Equip ment:

The fuel conversion project named as Lal Pir Power Limited 362 MW (gross)
coal fired thermal power plant involves the engineering, design,
transportation, delivery at site, erection, installation, testing and
commissioning of the foliowing components:

(i) Pulverized coal boiler

(1} Coal unloading, handling, storage and coal forwarding system;

(iit)y Coal preparation section including hammer-mitls, sifters, and feeding
conveyors:

{(iv) Ash handiing, storage and disposai system including on clay line iandfiil
(v} All related civil works;

{vi) Interfacing and interconnection to tie-in the boiier with the plant; and
(vii) New distributed control system to integrate the new boiler and existing

turbine to the controf room.

Fuel System:

The boiler unit is designed to fire coal. HSD oil will be used for ignition and
combustion supporting. Imported coal will be used as a primary fuel.
However, the new boiler shall be based on 100% imported coat,




Boiler Ignition and Combustion-support System:

The startup or ignitian fue! will be HSD ail. The original HSD oil tank shall be
taken into use. However, the existing RFO system will not be used for the
new coal-fired boiler. HSD oil will be used for boiler start-up and combustion
stability.

Primary Air System:

This system main supplies hot air and cold air to mill and boiler burner. The
system there are two 60% capacity Centrifugal P.A. fan, its import is
equipped with the silencer. In order to cause a two air fans export wind
pressure ta be balanced, hot primary air duct and cald one primary air duct ali
have header,

Secondary Air System:

This system supplies needed combustion air far baiter. Tt has twa 60%
capacity the moving blade adjustable axial-flow fans with inlet silencer. In
arder to cause two fan outfet air pressure balanced and nimbieness operation,
contacting air duct will be equipped after the fan outlet dampers. In order to
cause hat secand air pressure balanced, contacting air duct will be equipped
after preheater cutlet dampers.

Gas System:

This system extracts gas from the chamber, through the rear part heating
surface, the air preheater, the electrostatic precipitator the chimney to the
atmasphere. Plant will set up FGD system. There are inlet and outlet of FGD
at the flue gas total duct in front of chimney. After the electrostatic
precipitator, it is equipped with two 60% capacity stationary vane adjustable
axial flow 1.D. fan.

Chimney:

The flue gas af boiler comes in a common chimney, the chimney height is 210
meters, double steel channels with diameter is 5.5 meters.

Primary Fuel.
Imported coal will be used as a primary fuel,

Raw Coal Unloading System:

In wagon unloading a caal shed will be provided, and two paddle feeders will
be provided ta discharge coal from wagon unlaading to belt conveyor. Caal
will be delivered to transfer tawer by belt conveyor, In transfer tawer, coal
will be transferred to international circular caa!l storage yard by belt conveyor
and circular stacker or transferred to local circular coal storage yard by belt
conveyor and circular stacker or directly to boiler house by supplying
Conveyors,

The capacity af paddte feeders will be 400~800t/h, and vibrating feeders will
be 600t/h. Canveyors in unioading system will be with belt width of 1200mm,
speed of 2.8m/s and capacity of 1200t/h,

Coal Storage system:

The storage capacity of circular ceal yards will be about 150, 000Tons,
diameter of 120 m. One local circular coal yard will be provided. The storage




capacity of circular coal vard will be about 50,000 Tons, diameter of 110 m.
One circular stacker/reclaimer will be equipped on circular coal vards for
stacking and reclaiming. Its stacking capacity will be 1200t/h and reclaiming
capacity will be 1000t/h. In circular coal yard, two uncoalers will be provided,
one operation, one standby, The capacity of uncoalers will be 500~ 1000t/h.
Two bulldozers will be supplied for auxiliary work. A bulidozer garage will be
provided with water recycling.

Dust suppressicon:

The mixing water pumps installed under the fly ash silos, it will supply water
for fly ash silos and bottorm ash silos discharging wet fly ash. The water
supplied must satisfy the discharging of both the fly ash silos at the same
time.

Ash handling Systems:

According to the concrete conditions of the project, the fly ash shall be
conveyed to fly ash silo by pneurmnatic conveying method. The bottom ash
shall be transported by submerged scraper conveyor{SSC) to bottom ash silo
to store. Both fly ash and bottom ash shall he transported to ash vard or ash
users by trucks.

Bottom Ash Handling System:

One submerged scraper conveyor (S5C) will be equipped for boiler. The
bottom ash shall be cooled by water and conveyed to the bottom ash sile by
submerged scraper conveyor {$5C), and then bottom ash drops into bottom
ash silo for storage and concentration. Finally the bottom ash will be
transported from bottom ash silo to ash yard by special trucks,

Fly Ash Handling System:

Boiler has 1 set of positive dense phase pneumatic conveyance system. The
system will be equipped under the electrostatic precipitators. The fly ash from
the Electrostatic Precipitator hoppers shall drop into the ash transportation
equipment and then be transported to the fiy ash silos through pipes. The
capacity of each set positive dense phase pneumatic conveyance system
should meet the fly ash quantity can meet 150% fly ash quantity which is
produced on BMCR condition burning design coat.

Railway and Road:

Today, the power piant is not connected to railway. The existing railway lines
and the two closest rallways station (MahmootKot and Lal Pir Railway
Stations) are located at about 1 to 2 km. The Owner will ensure the
construction of a connection line from existing line up to power plant fence,
The railway will be arranged in the sast of the power plant.

Access to the site is a paved road off the D.G.Khan-Kot Addu Highway. For
the roads in the plant area, some of the roads need to be demolished. If the
existing roads need to be renewed, the width of the new road will follow the
original width. If new roads need to be built, the width of main road will be
7m and the sub-road will be 4m. Maost of the turning radius is 9.0m. Its
surface will be cement concrete pavement,

Other Auxiliary FEquipment:




+« Coal Pulverizing System
s Coal Feeder

< Pulverizer

« Gas & Air System

o Boiler feed water pumps
» FGD System

Coal Handling System:

The design scope of coal handling system will be from the unloading facilities

to the coal bunkers in boiler house. This includes the following:
= Unloading System
« Coal Storage
+ Coal Yard Equipment
=  Supplying System
» Bending & Crushing system

Ash Handling System:

Ash Handling System includes following:
» Bottom Ash Handling System
= Fly Ash Handling System
» Mixing Water System
» Air Compressor System
Limestone powder convey system;

LimeStock Blocks will be used as desulfurization absorbent.

includes:
» Lime Stone Unloading System
» Lime Stone Gate Room
e Gypsum Dewatering System

Commercial Consideration:

Fallawing are the performance guarantees for the project:

The system

Performance
Functional Guarantee _ Guarantee

requirements
Minimum Net electrical output per 325.42 MW
unit (1)

Minimum Boiler efficiency at following
parameters {a} steam water
parameters at nominal vaiue, (b) 4
hours stability, (¢} bottom and fly ash
extraction stabilized, and (d) blow-
down at zero

Minimum "d'Urat'ion of stable load 40

without oil support at design coal
fidng L

83 9%

. O/U.




o COﬂSijF_)t]Oﬂ ) L g T

‘Capacity factor R 85

Commercial Proposal:

EPC Price for 362 MW LalPir Power Limited: USS 248 MM
Work not included in scope: Demolition work, Railway and Road
Project time line: 36 months

t/hr
%%
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