NASIR ABSAR

CONSULTING

Ref. No.: NACL/NEPRA/15(1 6)-08/01

SCHEDULE 1
(REGULATION 3(1)
FORM OF APPLICATION

The Registrar,
National Electric Power Regulatory Authority

Subject: APPLICATION FOR A GENERATION LICENSE.

I Syed lbrahim Ahmad, Executive Director of M/S Nasir Absar Consulting, being duly
o auvthorize representative of M/S Bulleh Shah Packaging (Private} Limited by virtue of

! - Board Resolution, hereby apply 1o the National Flectric Power Regulatory Authority for
the grant of a Generation license to the Bulleh Shah Packaging (Private) Limited

pursuant fo section 15 of the Regulation of Generation, Transmission and Distribution
of Electric Power Act 1997. :

| certify that the documents-insupport attached with this application are prepared
and submitted in conformity with the provisions of the National Hectric Power
Regulatory Authority Licensing (Application and Modification Procedure} Regulations,
1999, and undertake to abide by the terms and provisions of the above-said
regutaiions further undertake and confirm that the information provided in the

attached documents-in-support is true and correct to the best of my knowledge and
belief,
1
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A Pay Order No. 3610636 dated 28-02-2018 amounting PKR-305,856/- (R’Upee Three
, Hundred Five Thousand Eight Hundred and Fifty-Six Only), beihg the non-refundable

J license appfication fee catculated in accordance with Schedule i to the Natidpal
Electric Power Regulation Authority Licensing (Application and Modificatign
‘ Procedure) Regulations, 1999, is also attoched herewith.

Date: March 9, 2018 - ‘ " /
E | _ Syed Ibrdfim Ahmad,

Executive Director

NASIR ABSAR CONSULTING (PRIVATE) LIMITED .~
_ Office # 1, Second Floor, VIP Square, 1-8 Markaz, |slamabad, Pakistan
, When €Execution Matters S "ol +92 51488 1322-3, +02 51 835 1186-7 Fax: +0251486 1324
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March 9, 2018

Name of Company: Bulleh Shah Packaging (Private) Limited

Plant Capacity: 41 MW

Project Location: Factory & Plant: Bulleh Shah Packaging (Private) Limited, Kasur- 7

Km, Kot Radha Kishan Road, Off 4 Km Kasur Raiwind Road, District Kasur — 55050,

Phone No. 049-2717335-45

Head Office: Bulleh Shah Packaging (Private) Limited, Shahrah-E-Roomi P.O, Amer
Sidhu, Lahore — 54740. Phone No. 042-35811541-46

Contact Details: Abdul Samad Goraya, Bulleh Shah Packaging (Private) Limited,
Shahrah-E-Roomi P.O, Amer Sidhu, Lahore — 54760. Phone No. 042-35811541-46

1.

PROSPECTUS PURSUANT TO REGULATION 3{5){1)
BRIEF INTRODUCCTION OF THE APPLICANT

Bulleh Shah Packaging, a Packages Group Company, dims to provide responsible
packaging solutions for brands in Pakisian.

Bulleh Shah Packaging works with all kinds of industries: ranging from Textiles, Dairy,
Snacks, Electronics and many more. Today, 80% of our portfolio includes some of
the top local and international brands operating in Pakistan., Our team of over
1,000 employees is spread between offices in Karachi, Lahore, Islamabad and
Kasur.

Bulleh Shah Packaging's parent company, Packages Limited, has been in the
Paper and Board business since 1968. Over the years, it has continued fo.enhance
its capacities and capabilities to meet the growing demand of Paper and Board
products in Pakistan, In 2005, Packages Limited invested in a Green Field Project in
Kasur by the name of Bulieh Shah Paper Mills. The plant, spread over 225 acres of
land expanded ifs product lines to Liquid Packaging Board, Folding Box Board,
White Line Chip Board, Writing Paper and Phoiocopy Paper, Test Liner and
Fluting/Cerrugated medium paper. The current plant has the capacity to produce
240,000 tons of paper and board and 210 million corrugated boxes annually.

PRODUCTS
A. PAPER AND BOARD

Great packaging begins with the right material. BSP is known 1o deliver
performance, guality and reliability for the product it houses. The company ensures
conformance by strictly adhering to product specifications and delivering high
quality results. The distinclion of product experience is warranted by BSP's
continuous investment in modern technology for its Paper & Board and Corrugator
plants,

BSP's Paper and Board business unit specializes in fulfilling the need to securely and
responsibly provide reliable packaging services to its customers.
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1. Consumer Board

These boards are used for packaging purposes such as Confectionery Cartons,
Food Cartons, lce-cream cartons, Book Titles, Matchboxes, Tea Cartons, Paper
Cups, Paper Plates, Cigarette Packaging, Pharmaceutical Packaging, and Liquid
Packaging.

— Folding Box Board

- Liquid Packaging Board
- Soap Stiffener

—  White Line Chip Board

2. Container Board

Bulleh Shah Packaging is the magjor producer of high qudlity liner and fluting in
Pakistan. These different types of liner and fluting are primarily used by demanding
producers of high quality Corrugated Boxes. Bulleh Shah Packaging hos
developed special, high performance fluting with moisture barrier for packaging
of fruit and other similar end-uses.

- Lliner

- FRuting

- White Test Liner
3. Paper

For BSP, customer safisfaction — together with environmental and socidl
responsibility — is the highest priority. Therefore, Bulleh Shah Packaging uses 100%
fine quality imported wood pulp in order to provide premium gudlity paper
products to its customers. In addition to this, BSP utilizes updated technology and
the most modern equipment to produce outstanding ocutput.

— Copymate Plus

- Writing. Printing & Publishing Paper
B. Corrugated Packaging
Corrugated material is made up of three layers of paper — inside liner, cutside liner
and fluting which runs in between. The material gets its name from the corrugated
medium which signifies its strength. Extensive investment in research and
development dlong with the successful utilization of custiomer feedback has

enabled BSP fo develop special liner and fluting in-house that provides the strength
and durability needed to pack and transport valuable customer products.

Thus, BSP’s value proposition is to deliver high-quality corrugated containers while
setting new standards in customer service, product development and tailor-made
problem-solving to meet customers' unique packaging needs. This is made
possible through: '

State of the art machinery
Multi-color print designs
Flexibility in choosing from:
- Regular Slotted Glued Containers (RSC)
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- RSC-stitched trays and shelves
— Die-cut containers

Detdil profile of Applicant is appended as Annexure-D.

. SALIENT FEATURES OF THE FACILITY OR THE SYSTEM IN RESPECT OF WHICH THE

LICENSE IS SOUGHT

Regulation No. 3(5)-A(i) - Cerificate of Incorporation;

Appended as Annexura-A

Regulation No. 3(5)-A(ii) - Memorandum and Articles of Association:
Appended as Annexure-B,

Regulation No. 3(5)-A(lii) - Latest financial statement:

Financial statements, Bank Certificate and Income Tax Return for the Year 2017
are appended as Annexure-C,

Regulation No. 3(5)-A(iv) and Schedule IlI-Regulation 3(8)A-{b)-1- Location
{location map, site map):

The project is located at Bulleh Shah Packaging (Private) Limited, Kasur- 7 Km, Kof
Radha Kishan Road Off 4 Km Kasur Raiwind Road, District Kasur — 55050,

The Coordinates of the: area are; 31.1417458, 74.3593049
The location is accessible from Allama Igbal infernafional Airport Lahore through

Lahore Ring Rd/L-20 to Kot Arian - Jia Bagga Rd., Kasur — Raiwind Road. Total
Distance is 62.9 Km. The distances are;

Allama Igbal International Airport Lahore

through Lahore Ring Rd/L-20 to Kot Arian - Jia 31 km
Bagga Rd.

Kasur — Raiwind Road to Packages Factory 31.9 Km

The google map of the location has been attached as an Annexure-F,

Regulation No. 3(5)-A(v) and Schedule lll-Regulation 3(6)A-(b)-2 - Type of
Technology:

- Production capacity of the power plant electricity output from Generator: 1 *
41 MW,

- Biomass Boiler, Vibrating Grate: 150 i/h Boiler; Steam Pressure: 128 bar(g).
Steam Pressure after super heater 98 bar(a); Normal working pressure, boiler
drum 115.8 bar(a); Steam Temperature: 530 Celsius; Feed water temperature
180 °C; Flue gas flow 175000 Nm3/h,
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- Conventional Boiler: 200 1/h Boiler; Nominal main steam pressure; 96 bar(g):
Main steam temperature: 528 °C; Feed Water Operaling pressure: 134 kar{g};
HP Boiler (Furnace + Superheaters): 2400 m?; Flue gas pre-heater; 4078 m2

~  Steam Turbine: 1 * 41 MW, 525 Caelsius.

— Generator: 1 * 41 MW generator, 1500rpm, 48 235 kVA,

— Circulating Cooling Water: Fresh water circulating water system

—  The power plani is currently using Natural Gas and Biomass as fuel,

Regulation No, 3(5)-A(vi) — Number of Units (No.)/Size (MW):

A unit with the plant capacity of 41 MW is under operation.

Regulation No. 3(5)-A(vii}) - Year Make/Model, Operation Date and expected

remdining life:

Biomass Boiler: 150 TPH - Descen, EDDW-SH-200120, Vibrating Grate, HFQ/Gas 2009,
Operation Date: Dec 2015, Life: 30 years,

Conventional Boiter: 200 TPH - BWYV, PP-7578, Vibrating Grate, 2016, Operation
Date: Oct 2009, tife: 30 Years

Steam Turbine: Siemens, 2006, SST 300, Operation Date: Nov 2009, Life: 30 Years

Regulation No. 3(5)-A(viii) and Schedule llI-Regulation 3{é)A-(b)-7 - Installed
Capacity, de-rated capacity, Auxiliary Consumption, Net Capacity:

- Installed Capacity: 41 MW
- Auxiliary Consumption: 4 MW
—  Net Capacity: 37 MW

Regulation No. 3(5)-A(ix) and Schedule lll-Regulation 3(46)A(b}-3 - Fuel: type,
imported/indigenous, supplier, etfc, '

- Bulleh Shah Packaging is operating a plant using Biomass (Wheat Straw, Corn
Stovers, Brassica) and Natural Gas or HFO as supporting Fuel.

- Fuel is supplied by Local Suppliers through local tfransport, Gas is provided by
SNGFL as per the Contract (Attached as Annexure-O).

Regulation No. 3(5)-A(x) - Supply Voltage (11kV/132 kV), in case of 132 kV voltage
distance and name of nearest grid (Signle Line Diagram):

Medium voltage (11kV} electricity from generator outgoing feeder panel; Single
Line Diagram has been provided as Annexure-G.
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» Regulation No. 3(5)-A(xi) and Schedule Illl-Regulation 3(6)A(b)-13- Plant
Characteristics: Generation voltage, frequency, power factor, automatic
generation control, ramping rate, alternative fuel, time(s) required to synchronize
o grid:

Steam Turbine;

~  Generation voltage: 11 kV

— Frequency: 50 Hz

— Power Factor: 0.85

- Automatic Generation Control: Yes

-  Ramping Rate: 3 hours on cold /1 hour on Warm/ 30 minutes on hol.

Biomass Boiler, Vibrating Grate

—~  Automatic Generation Control: Yes
- Ramping Rate: 5 hours on cold /2 hours on Warm/ 1 hour on hot.

- Alterngtive Fuel: Comn
Conventional Boiler

- Automatic Generation Control: Yes

- Ramping Rate: 5 hours on cold /2 hours on Warm/ 1 hour on hot.
- Alternative Fuel: HFO

¢ Timel(s) required to synchronize fo grid: Not applicable

+ Regulation No. 3(5)-A(xii} Provision of Metering, Instrumentation, Protection and

Control arrangement:

Control, Metering, Instrumentation and profection will be in accordance with ISA
(The Internafional Scciety of Automation} standards. Detail Short Circuit
Calculations and Load Flow Analysis Report has been provided in the Annexure-H

3. PROJECT COST

The cost incurred for the turbine and boller was PKR 1,294,169,079.
4, SOCIAL AND ENVIRONMENTAL IMPACT OF THE PLANT

The environmental approval has been issued by the Environmental Protection
Agency for the project. The detail environmental report along with the approval is
dppended as Annexure-M.
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GROSS EFFICIENCY

. EFFICIENY PARAMETERS UNDER REGULATION 3(4) SCHEDULE-IIl PART A(c}

NET EFFICIENCY

- 200TPH BOILER 90% 85%
150 TPH BOILER 85% 80%
TURBINE 93% 90%

SCHEDULE-il Regulation 3(4)-A(b) EXISTING GENERATION FACILITIES (THERMAL)

1. Emission Values:

Parameters [ NEQS/MIGA Decl17 Jan 18

SOx mg/NM3 1700 14.3 0

NOx mg/Nm3 600 89.9 84.4

CO mg/Nm? 800 67.5 715

PM mg/Nm3 300 134.8 48.2

Fuel Biomass + Gas Natural gas

Details monitering reports are attached as Annexure-L.

Tube well

Cooling Water Source;

. Interconnection:

The power generation unit will not be connected to the National Grid.
However, Single Line Diagram and Detail Study Report provided is in Annexure-

G &H.

4, Project Cost:

The total project costincurred was PKR 1,294,169,079.

Environmental Study Report:

Environmental study report has been attached as Annexure - M along with the
submission letter to EPA Punjab.

Training and Development:

Training Manuals and Training Certificate of employees are appended as

Annexure-N,
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BRIEF OF THE APPLICATION

Bulleh Shah Packaging. a Packages Group Company, aims to pfovide responsible
packaging solutions for brands in Pakistan.

Bulleh Shah Packaging works with all kinds of industries; ranging from Texiiles, Dairy,
Snacks, Electronics and many more. Today, 80% of our portfolic includes some of the
top local and internalichal brands operating in Pakistan, Our team of over 1,000
employees is spread between offices in Karachi, Lahore, Islamabad and Kasur.

Bulleh Shah Packaging’s parent company, Packages Limited, has been in the Paper
and Board business since 1968, Over the years, it has continued to enhance its
capdacities and capabilities to meet the growing demand of Paper and Board
products in Pakistan. In 2005, Packages Limited invested in a Green Field Project in
Kasur by the hame of Bulleh Shah Paper Mills. The plant, spread over 225 acres of
land expanded its product lines to Liquid Packaging Board, Folding Box Board, White
Line Chip Board, Writihg Paper and Photocopy Paper, Test Liner and
Fluting/Corrugated medium paper. The current plant has the capacity to produce
240,000 tons of paper and board and 210 million corrugated boxes annually.

Projact

To meet the electricity demand, Bulleh Shah Packaging established its own Captive
Power Project with the installed capacity of 41 MW using biomass as primary fuel and
Gas/HFO as secondary fuel. The project has been in operation since 2009.

Consumer

Bulle Shah Packaging (Pvt.) Ltd. is to scle consumer of the electricity produced
through this Captive Power Plant.

Premises

The Power Plant is within the premises of Bulleh Shah Packaging factory area. The total
land is 229.95 Acre. No public property is passed/disturber.

Supply

The electricity is been supplied through 11kV fine which was been build and are been
maintained by the company itself,
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NATIONAL ELECTRIC POWER REGULATORY AUTHORITY Dated: April 9, 2018
GOVERNMENT OF PAKISTAN Ref. No. NACL/NEPRA/15(16)-08/05
Pages: 1

Address: NEPRA Tower, Attaturk Avenue (East),
G-5/1, Islamabad —

Attention: Iftikhar Ali Khan
Director (Registrar Office)

Subject: APPLICATION OF BULLEH SHAH PACKAGING (PRIVATE) LIMITED FOR GRANT .
OF GENERATION LICENSE IN RESPECT OF 41 MW THERMAL POWER PLANT,
DISTRICT KASUR

Reference:
i.  NACL Letter No. NACL/NEPRA/15(16)/08/01 dated 09-03-2018
ii.  NEPRA Letter No. NEPRA/R/LAG-30/4206 dated 15-03-2018 received on 16-03-2018
i. ~ NACL Letter No. NACL/NEPRA/15(16)-08/02 dated 22-03-2018
iv.  NEPRA Letter No. NEPRA/R/LAG-30/4934 dated 28-03-2018 received on 29-03-2018
v.  NACL Letter No. NACL/NEPRA/15(16)-08/03 dated March 30, 2018
vi.  NACL Letter No. NACL/NEPRA/16(16)-08/04 dated April 4, 2018

Respected,

Pursuant to the Application submitted through Letter referred at (i), certain clarifications are essential to
be submitted to the Authority.

The premises shown in the Location Map is 100% owned by the Bulleh Shah Packages (Pvt.) Ltd. and
the Power Plant is also 100% owned, operated and maintained by Bulleh Shah. however, a portion of
the premises is rented to one of the sister concern company namely Omya Pack (Pvt.) Ltd. furthermore,
the energy produced is also consumed by the Omya Pack (Pvt.) Ltd. The energy consumed by Omya
Pack (Pvt.) Ltd. is being charged by Bulleh Shah (Pvt.) Ltd. on the basis of units consumed (PKR/KWh)
at a manufacturing cost settled between the companies. Since, Omya is a sister-concern of Bulleh Shah
therefore, no profit is being charged on the provision of electricity. The location map of the area showing

|
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the Power Plant and the Consumers are annexed with the letter. q S S ,;.
Looking forward for the best of the cooperation, as always. %u § 2 "’;
et . -

Syed lbrahjph Ahmad | g ,
Executive Director )
cc s O
1. Abdul Samad Goraya, Bulleh Shah Packaging (Pvt.) Lid. Shahrah-e-Roomi, P.O. Amer Sidhui ™51 G
Lahore - 65760. ;é N
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NASIR ABSAR CONSULTING (PRIVATE) LIMITED
Office # 1, Second Floor, VIP Square, |-8 Markaz, Islamabad, Pakistan
Tel: +92 51 486 1322-3 +92 51835 1186 7 Fax: +92 51 486 1324

r cnm Web: WWW, nasu'absar com



Location Map

Latitude Longitude
Bulleh Shah Packaging 31.1417458 74.359304
Power Plant 31.130329 74.358208
Omya Pack (Pvt.) Ltd. 31.134108 74.360634

TP .
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Lahore-54760
Ref AG/ 462
Feb 28, 2018

AUTHORITY LETTER

ft is to authorize M/S NASIR ABSAR CONSULTING (PVT.) LTD. through its EXECUTIVE
DIRECTOR, SYED IBRAHIM AHMAD, to represent the Company, for the purpose of
conduction and submission of Generation License Application for Bulleh Shah Packaging (Pvt)
Limited to National Electric Power Regulatory Authority “NEPRA", Islamabad. The

representative is authorized to correspond with all stakeholders including NEPRA, attend any/
all meeting(s) and discussions related to any matter of the project in this regard.

Yours faithfuily,
For BULLEH SHAH PACKAGING (PVT) LTD

BULLEH SHAH PACKAGING (PRIVATE) LIMITED

A Packages Group Company

Lahore Office Kasur Factory Karacty Cffice
SRl BT Shahrah-E-Roomi P.O. Amer Kasur - 7 K. Kot Radha Kishan Read 416-422, G-20. The Forum,
- Sidhu, Lahore — 54760, Off 4 KM Kasur-Raiwind Road, Block ~ 9, Khayaban-g-Jami,
Bullen Shah o, o425811541.46 District Kaswy - 55050 Clitton, Karachi
ﬁ ’ : Ph: 049-2717335-48 Ph: 021-358694 1

g
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: {{i CERTIFICATE OF INCORPORATION
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(Under section 32 of the Companies Ordinance, 1984 (XLVII of 1084}

Gompany Registration No. 00000011686/20050907 '

? | hereby certify. that BULLEH SHAH PAPER MILL (PRIVATE) LIMITED is this day

incorporated under the Companies Ordinance, 1984 (XLVII of 1984) and that the company is

limited by Shares.

Given under my hand at Karachi this 16th day of September two thousanqrgnq_ﬂge_.

Fee Ra. 2,500/~ (Two Thousand Five Hundred Only)

P T
- Reglblra,;%:? ‘

Karachi
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SECURITIES & EXCHANGE ‘COMMISSI ON OF PAKISTAN

CERTIFICATE OF INCORPORATION ON CHANGE OF NAME
[Under section 40 of the Companies Ordinance, 1984 (XLVII of 1984)]

Company Registration No: 0052465

I hereby certify that pursuant to the provisions of section 39 of (he Companies
Ovrdinance, 1984 (XLVII of 1984), the name of BULLEH SHAH PAI’E.R MILL
(PRIVATE) LIMITED has been changed to BULLEH SHAH PACKAGING (PRIVATE)
LIMITED and that the satd company has been duly incorporated as a company

limited by shares as a private company under the provisions of the said Ordinance.

t

This change is subject to the condition that for period of one year from the

date of issue of this certificate, the company shall continue to mention its former
- #name along with its. newd. iaine o/ the. Biftside ¢ Bf eberijoffice or placé iii. which. D
business is carrvied on and in every document or notice referved to in clauses (a) and (c)

of section 143.

Given under my hand at Karachi this 03 day of October Two Thonsand and

Twelve.

,,,.sv-f::::?g:%-:w ; ’ %‘é/’%

. T
¢ ,‘a,.,m;";f‘ ;\% (SIDNEY C. PEREIRA)
RO Joint Registrar/Incharge
Company Registration Office,
Karachi

Rs. 5000/~

Deary Mo. 19046 (1) A w/ra/iwm'
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THE COMPANIES ORDINANCE, 1984

(PRIVATE COMPANY LIMITED BY SHARES})

MEMORANDUM
AND

ARTICLES OF ASSOCIATION
OF

BULLEH SHAH PACKAGING {PRIVATE) LIMITED
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THE COMPANIES ORDINANCE, 1984

(PRIVATE COCMPANY LIMITED BY SHARES)

MEMORANDUM OF ASSOCIATION
OF

BULLEH SHAH PACKAGING (PRIVATE]) LIMITED

The name of the campany is BULLEH SHAH PACKAGING (PRIVATE) LIMITED,
The registered office of the company will be situated in the province of Sindh, Pakistan.
The objects for which the company is established are;

To carry on all or any af the businesses of manufacturers of and dealers in paper and board of all
kinds, and Tetra paper for making Tetra Pak of any type, description and dimension, straw board,
plain and corrugated, duplex board, chip board, card board, box board, veneer board, mili board,

wall and ceiling paper, greaseproof paper and articles made of paper, pulp, paper board specialities
and board in all their branches.

To carry on ali or any of the business of manufacturing and printing of cartons, packages,
spacialised containers for various commodities, utensils and other articles; printers, lithographers,
type founders, stereotypers, electrotypers, photographic printers, photo-iithographers, chromo-
lithegraphers, engravers, die-sinkers, book binders, designers, draughtsmen, paper and ink
manufacturers and dealers in or manufacturers of any other articles or things of a character similar
or analogous to the foregoing or any of them or connecting therewith; manufacturers, importers,
exporters and dealers in raw materials, articles and things required for purpcses of manufacture
and printing of cartons, packages, specialised containers for various commodities, utensils and
other articles in which the company is interested or any other marketable commodities, and to
establish and maintain showrooms for this purpose; and of distributors, suppliers and sellers of the
said articles and contractors for supplying them,
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10,

11

12,

13,

14,

15.

To acquire, deal, purchase, Import, sale, supply and export any thing whatsoever.

To acquire agencies except managing agent of any person, firms or companies and to act as agents,
manufacturer's representatives, personal agents, selling agents, buying agents, consultants,
technical agents to and for any undertaking ar enterprise whatsoever.

To do business of contractors, tenders, stockists, distributors, market surveyors, dealers and
suppliers of variety of things which the company may consider beneficial,

To acquire, establish and carry on stores, depots and factaries ete in Pakistan ar elsewhere and
maintain statls, booths, godowns and warehouses required for the benefit and promotion of the
preducts or business of the company.

To apply for tender, purchase or otherwise acquire contracts, subcantracts, licenses and
concessians for ar [n relation to the abjects of business herein mentioned or any of them and to
undertake, execute, carry out, dispose of or otherwise turn to account the same. To sublet all or
any contracts from time to time and upon such terms and conditions as may be thought expedient.

To guarantee the performance of contracts, agreements, obligations of the company and to give
any guarantee in relation to the execution of jobs, contracts, payment of securities, deposits, loans,
debenture stocks, bonds and alse for discharge of the obligations of the company.

To estabilsh, participate in or promote commercial, mercantile and industrial enterprises and
operation and enter into joint ventures, partnerships or other collaberations and arrangements

with any undertaking or company whether local ar foreign for the achievement of the company's
objects and business.

To appoint contractors, except managing agent, brokers, canvasses, agents and other persons to
astablish and maintain agencies or branches in any part of Pakistan or else where for the purpose
of the company and to discharge and discontinue the same.

To apply for purchase or otherwise acquire and register any patent or patent rights, licenses,
cancessions or privileges, trade marks or designs and the like conferring to any excluslve or non-
exclusive or limited right to use or any secret or other information as to any invention of which may
seem calculated directly or indirectly to benefit the company, and use, exercise, develop or grant
license in respect of or atherwise turn to account the property rights or information so acquired.

To enter {nto any arrangements and contracts with any government or authority, supreme,
municipal, local or other firms, companies and corporate bodies etc., that may seem conducive to
the company's objects or any one of them and to obtain from government or authority any rights,
privileges, options, concessions and ficenses, and to carry out, exercise or comply with any such
agreements, arrangements, rights, privileges, concessions and licenses and to procure the company
to be registered or recognized.

Ta amalgamate with any other company in Pakistan or elsewhere established with objects similar
or identical to those for which this company is established.

Ta purchase, take on lease or in exchange, hire ar otherwise acquire any immovable or movable
property, and any rights or privileges which the company may think necessary or convenient for
the purpase of Its business, and in particular any land, buildings, easements, machinery, nlant and
stack-In-trade; and either to retain any property so acquired for the purpose of the company's
husiness or to turn the same to account as may seem expedient.

To let out on hire, mortgage, sell or otherwise dispose off or deal with whole or any part of the
undertaking of the company to any lands, business, property, rights or assets of any kind belonging
to the company or any share or interest therean respectively in such manner and for such
consideration as the company may think fit, In the avent of winding up of the company.
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16.

17,

18,

19

20.

21,

22,

23.

24,

25,

To create and issue different classes of shares, debenture or stock debenture and redeem, cancel
or accept surrender thereof; and to issue its members any dividends, bonuses, shares, or distribute
amongst them any other property of the company provided that any such issue or distribution of
dividends, bonuses, bonus shares or other property does not amount to reduction of share-capital
of the company.

To borrow money by the issue of debenture stock (perpetual or otherwise} and to secure the
repayment of any money barrowed, or owing to mortgage, charge or lien upon all or any of the
property or assets of the company {both present and future) and also by a similar mortgage, charge
or lien to secure and guarantee the performance by the company of any obligation undertaken by
the campany.

To pay all costs, expenses, Hahilities and obligatians incurred or sustained in or In respect of the
promation, floatation, registration and establishment of the company, or in connection with the
establishment and inauguration of any of its branches or business, and also to pay or adjust
advocate's fees, brokerage, commission, bonuses, ptinting charges, of any other preliminary
expenditure, which in the opinlon of the Directors, may have properly been incurred by any
member, adveocate or agent, in connection with the aferesaid.

To open an account or accaunts with any bank or banks and to draw and endarse cheques and to
withdraw money from such accounts

To draw, make, accept, endarse, execute and issue promissory notes, bills of exchange, bills of
lading and other negotiable or transferable securities and to advance, deposit money, securities or
property to such persons, firm or company and on such terms with or without security as the
company deem fit.

And generally to do and to perform all such other things and acts as may appear to be incidental or
conducive to the attainment of the above ohjects ar any of them,

it is expressly declared that the several sub-clauses of this Clause and all the powers expressed
therein are to be construed as cumulative and Independent and in na case upless the cantext
expressly so requires is the generality of any one sub-clause to be narrowed or restricted by the
name of the Company or by the particularity of expression in the same sub-clause or by the
applicatlon of any rule of constriuction such as the ejusdem generls rule, and accordingly none of
such sub-clauses or the objects therain specified or the power thereby conferred shall be deemed
subsidiary or auxiliary merely to the objects mentioned in any other sub-clause of this clause, and
the Company shall have full power to exercise all or any of the powers conferred by any part of this
Clause In any part of the worid.

It is hereby undertaken that the company shall not engage in banking business or in investment
company or in any unlawful business and that nothing in object clauses shall be construed to entitle
it to engage in such business

"Notwithstanding anything stated in any object clause, the company shall obtain such other
approval or license from the competent authority, as may be required under any law for the time
heing in force, to undertake a particular business.”

The company shall not engage in banking, business of an investment company, leasing company
and insurance or any unlawful business and that nathing in cbject clauses shall be construed to
entitle it to engage in such business, directly or indirectly. The company shall not launch multilevel,
pyramid and ponzi scheme.

The liability of the members is limited.

The Authorized Share Capital of the Company is Rs.15,000,000,000 (Rupees Fifteen Billion) divided
inte 1,500,000,000 ordinary shares of PKR 10/- each with powers to the Company to increase,
reduce, reorganize, consolidate or subdivide the share capital on such terms as the Company in
General Meeting may deem appropriate in the capital of various classes from time to time In
accordance with the provisions of the Articles of Association of the Company and the Companies
Ordinance, 1984,



L. —

-

S

u—

-

[N

i
et ——

d

We, the several persons, whese names rad address as are subseribed hereunto are desirous of being Formed inte a Company in pursuance of these Memorandum of Associalion, and we respectively

agree to take the number of shares in the capifal of the Company set apposite to our respeclive names.

Name & Surname N
. . Nationality - Number of shares
(Present & Farmer) Fnther‘s.’Husband ) with any farmer N.LC. No. Occupation _Res|denl|al address taken by each Signature
in full Mame in full Nationalit in fult bscrib
{in Block Letters) atianality subsariber
SYED HYDER ALL Syed Babar Ali Pakistani 35201-1635225-1 Profassional %-F.C.C., Gulberg, (500) Five Hundred Sdi-
Manager Lahore
MUJEER RASHID Chaudhry Abdul Rashid Pakistani 35201-3296887-7 Professional House MNo.54, Block L,
Manager Phase [, D.H.A,, (200} Two Hundred Sd/-
Lahare Cantt., Lahore
KHALID YACOB Omar Yacob Pakistaui 35202-2337385-9 Professional 304-Upper Mall, Lahore (200) Twa Hundred Sd/-
Manager
4
Sdf-
Dated this 9™ day of September 2065 Wilness to the above signatures;  AdiJ. Cawasji
Father's name; Mr, Sehangir M. Cawasji
Qcoupation: Service
Nationatity: Pakistani
MN.LC. number: A2000-0524360-9
Full address: 46 B, South Circular Avenue, D.H.A., Phase-2, Karachi-75500
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THE COMPANIES ORDINANCE, 1984
PRIVATE LIMITED COMPANY LIMITED BY SHARES
ARTICLES OF ASSOCIATION
OF

BULLEH SHAH PACKAGING (PRIVATE) LIMITED

TABLE ‘A’ NOT TO APPLY

The regulations contained in table "A" in the first Schedule to the Companies Ordinance, 1984,
shall not apply to the Company except to the extent and as hereinafter expressly incotporated.

DEFINITIONS

Words or expressions contained in these Articles shall, unless otherwise defined herein ar unless
inconsistent with the subject or context, have the same meaning as ascribed thereto in the
Companies Ordinance, 1984, In these Articles, unless there is something in the subject or
context inconsistent therewith:

{a}

{b}

(c)
{d)

{e)

(F}
{g}

(h)

(i

{i)

(k)
(n

im)

“Affiliate” means a person or an entity {other than the Company} which Controls any of
the Shareholders or is Controlled by a Shareholder by virtue of shareholding,
campasition of the principal management body of the entity, contract or any other
means;

“Articles” means these Articles of Assoclation as originally framed or as altered from
time to time in accordance with the terms of these Articles;

“Board” means the Board of Directars of the Company for the time being;

“Business Day” means any day {other than Saturday or Sunday) when banks in Pakistan
are open for the transaction of normal business;

“Chlef Executlve” means the Chief Executive Officer of the Company appointed from
time to time in accordance with these Articles;

“Company” means Bulleh Shah Packaging (Private} Limited;

“Control” (including, with its correlative meanings, the terms “Controlling”, "Controlled
by") means the possession, directly or indirectly, including together with their Affiliates,
of the power to direct or cause the direction of the management or policies of a
Shareholder, whether through the ownership of voting rights, by asgreement or
otherwise;

“Dlvidend” means the distribution of profits of the Company to its Shareholders;
“Memorandum” means the Memorandum of Association of the Company as criginally
framed or as altered from time to time in accordance with the provisions of the
Ordinance and these Articles;

"Month” means a calendar manth according ta the Gregorian caiendar;

“Ordlhance” means the Companies Ordinance, 1984;

“Packages” means Packages Limited, a2 company incorparated in Pakistan (registered
No. KAR No. 396 of 1955-1956), whase registered office is focated at 4™ Fleor, The
Forum, Suite No. 416-422, G-20, Block 9, Khayaban-e-Jami, Chifton, Karachi 75600,

Pakistan;

“Register” means the Register of Members / Shareholders to be kept pursuant to
Section 147 of the Crdinance;
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{r]
(o)

{p)

(q)

{r)

(s)

ft)

(u)

{v)

{w)

“Registered Office” means the registered office of the Company for the time being;

“Reglstrar” has the same meaning as ascribed thereto in clause {31} of sub-section (1) of
Section 2 of the Ordinance;

“Reserved Matters” has the same meaning as ascribed thereto In Article 18 (Reserved
Matters);

“SE” means Stora Enso South Asia Helding AB, a company incorperated in Sweden
{registered No. 556900-1638), whose registered office Is at ¢/o Stora Enso AB, 79180
Falun, Sweden;

“Seal” or “seal’ means the common seal of the Company;

“Section” or “section” means sections of the Ordinance;

“Shareholders Agreement” means the agreement titled the “Shareholders Agreement”
dated September 17, 2012 entered into between SE, Packages and the Company, as

may be amended , restated or replaced from time to time;

“Shareholder Loan” means, with respect to each Shareholder, a shareholder loan given
by that Shareholder or by any of its Affillates ta the Company;

“Shares” means shares in the share capital of the Company;

“Special Resolution” has the same meaning as ascribed thereto in clause 36 of sub-
section 1 of Sectlon 2 of the Ordinance,

3. BUSINESS OF THE COMPANY AND REGISTERED OFFICE

31 The business of the Company shall include the objects expressed in the Memorandum of
Association.

3.2 The Reglstered Office of the Company will be situated in the province of Sindh.

4, PRIVATE COMPANY

The Company is a private limited company and accordingly:

{a) the number of Shareholders of the Company shall {exclusive of persens in the
employment of the Company), shall be limited to fifty, provided that for the purposes of
this provision, where two or more persons hold one or more shares in the Company
jointly, they shall be treated as a single member;

() no invitation shall be made to the public to subscribe for the shares or debentures of
the Company;

(€} the right to transfer Shares of the Company is restricted in the manner and to the extent
specified in these Articles and the Shareholders Agreement.

5. CHANGES TO THE MEMORANDUM AND ARTICLES OF ASSOCIATION

No Changes shall be made to the Memorandum and Articles of Association of the Company,
except without the unanimous approval of all the Sharehelders of the Campany (including SE
and Packages) in a duly convened General Meeting of the Company.
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AUTHORISED CAPITAL

6.1

6.2

The Authorised Share Capital of the Company is the amount set out in Clause V of the
Memorandum divided into the number of ordinary shares of PKR 10/- each as set out in the said
clause with powers to the Company to increase, reduce, reorganize, consolidate or subdivide
the share capitai on such terms as the Shareholders may deemn appropriate in the capital of
variaus classes from time to time in accordance with the provisions of these Articles and the
Ordinance.

Except as may be set out in these Articles, the holders of Shares of the Company are entitled to
raceive notice(s) of general meetings of the Company and to vote at such general meetings and

shall have one vote for each share.

SHARES

7.1

7.2

7.3

7.4

Issuance of Shares Controlled by the Board

Subject to the provisions of the Ordinance and these Articles, the Shares of the Company shall
be under the control of the Board. The Board shall, as regards any issuance or allotment of
shares, duly comuoly with the provisions of these Articles and Sections 67 to 73 and Section 86 of
the Ordinance as may be applicable,

Parity of Initial Shares

All shares issued pursuant to these Articles shall have a par value of PKR 10/- each per share and
except to the extent stated in these Articles, shall rank pari passu In all respects, including voting
rights, dividends, return on capital and otherwise.

Further Issue of Shares

The Board may, subject to the provisions of the Shareholders Agreement, these Articles and
Section 86 of the Ordinance, allot or ctherwise dispase of any shares of the Company to such
persons, on such terms and conditions and at such times as the Board thinks fit, and at a
premium or at par or at a discount {subject to the provisions of the Ordinance) and for such
consideration as the Board thinks fit, PROVIDED THAT, where at any time the Board decides to
increase the issued capital of the Company by issuing any further shares, such shares shall be
offered to the existing Sharehalders in proportion to the existing shares held by each
Shareholder and such an offer shall be made by a notice specifying the number of shares to
which the Shareholder is entitled, and limiting a time within which the offer, if not accepted, will
he deemed to be declined, and on expiration of such time, or on receipt of information from the
Shareholder to whom such notice is given that he declines to accept the shares offered, the
Board may, subject to the provisions of Section 86(7) of the Ordinance, dispose of the same in
such manner as it may consider most beneficial to the Company or decide not to allat such
shares to any person.

I1ssuance of Shares for consideration other than cash

Subject to the provisions of the Ordinance, these Articles and any applicable laws, rules and
regulations, the Board may alfot and issue shares In the capital of the Company as payment for
any property (tangible or intangible) sold or transferred, goods or machinery supplied, or for
services rendered to the Company or expenses incurred on behalf of the Company or in conduct
of its business or affairs and any shares which may be so allotted shzll be issued as fully paid up
shares.
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SHARE CERTIFICATES

8.1

8.2

83

Certificates

The certiflcates of title to the shares shall be issued under the Seal of the Company and signed
by two (2} directors {comprising of at least cne {1) nominee director of Packages and one (1}
nominee director of SE). Every certificate of Shares shall bear the following legend thereon,

unless some other legend or notatlon is agreed by the Shareholders in the Sharehoiders
Agreement:

“Any disposition, transfer, charge, sole, pledge, hypothecation, assignment of or dealing in any
other manner in the Shares represented by this certificate s restricted by a Shareholiders'
Agreement dated September 17, 2012 and made between Packages Limited, Stora £nso South
Asia Holdings AB and Bulleh Shah Packaging {Private) Limited. Caples of such agreement are
available in the custody of the company.”

Shareholders’ Right to Certificates

Every Shareholder shail be entitled, within ninety (90} Days of the allotment of Shares, without
payment, to one (1) certificate for all the shares registared in his-name, or upon paying such fee
as the Board may fram time to time determine, to several certificates, each for one or more
shares, Every certificate of shares shall specify and denote the number of shares in respect of
which it is issued, and the amount paid thereof. In respect of a share or shares held jointly by
several persons, the Company shall not be bound to issue more than one certificate and delivery
of the share certificate to anyone of the joint holders shall be sufficient dellvery to all.

Issue of Duplicate Certlficates

If any certiflcate s worn-out, defaced or rendered useless, then upon production thereof to the
Board, the Board may order the same to ke cancelled and may issue a new certiflcate in lieu
thereof, and if any certificate is lost or destroyed, then on proof to the satisfactlan of the Board,
and on such indemnity as the Board deems adequate being given, a new certificate In lieu
thereof may be issued on such terms and fee as may be prescribed by the Board including
payment of expenses incurred by the Company in investigating title,

TRANSFER OF SHARES

9.1

9.2

9.3

Lock-in Period

Except as provided in this Article 9 (Transfer of Shares), no Shareholder (including Packages and
5€) shall without the prior permission of the other Shareholder, for a period of six (6) calendar
vears be entitled to transfer, or agree to undertake or transfer, directiy or indirectly, any Shares
ar any right in or attaching to any of its Shares {"Lock-in Period”).

Expiry of Lock-in Period

Except as allowed under these Articles, no Shareholder shall without the prior written consent
of the other Shareholders, be entitled, following the expiry of the Lock-in Period, to transfer or

agree to undertake to transfer, directly or indirectly, any Shares or any right in or attaching to
any of its Shares.

Validity of Transfer

Any transfer or attempted transfer of shares by a Shareholder {(either directly or Indirectly)
which is not in accordance with the requirements set out in these Articles, shall be void and of

no force or effect and the Board shall not be required to registar any such transfer or attempted
transfer,
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9.4

9.5

Transfer to Affiliates and to a Nominee Director

{a}

(b]

{c)

A Shareholder may, at any time, transfer all {but not less than all} of its shares
{“Relevant Shares”) to an Affiliate of that Shareholder and such Affiliate may at any
time transfer all of the Relevant Shares back to the original Shareholder or to ancther
Affiliate of the original Shareholder. The right of first refusal restriction as contained in
Article 9.6 (Right of First Refusal) shall not apply to the transfer of any Relevant Shares
pursuant to this Article 9.4(a), Likewise, a Shareholder may transfer one (1) share to its
each of its nominee Directers for providing such nominee Director with the requisite
share qualification in terms of Section 187 (h) of the Ordinance. The said right of first
refusal restriction will not apply to such transfer of shares, or to further transfer of such
shares back to the original Shareholder or to other new nominee Director,

If the Relevant Shares have been transferred under Article 9.4(a) (whether directly or by
a serles of transfers) by a Shareholder (the “Transferor”, which expression shall not
include a second or subsequent transferor in a series of transfers) to its Affiliate or
nominee Director {the "Transferee”) and subsequently the Transferee ceases to be an
Afflliate or nominee Director of the Transferor, then the Transferee shall forthwith
transfer the Relevant Shares to the Transferor or at the Transferar's optlon to an
Affiliate or a new nominee Director of the Transferor,

Prier to transferring the Relevant Shares to a Transferee under this Article 9.4 (Transfer
to Affiliates and to o Nominee Director}, the Transferor shail provide to the Board and
the Company such information as may be reasonably required by the Board for the
purposes of ensuring that the proposed transfer of the Relevant Shares is in accordance
with the requirements set out in this Article 9.4 (Transfer to Affillates and to @ Neminee
Director). If the said informatian is not provided within twenty eight (28} days of the
request made by the Company, the Board shall refuse to register the transfer of the
Relevant Shares in the name of the Transferee,

Right of First Refusal

{a)

Following the expiry of the Lock-in Perlod, if a Shareholder {"Proposed Transferor”)
raceives an offer from an Identified third party (“Third Party Offeror”) (whether thraugh
a single transaction or a series of related transactions) to transfer the legal and / or
keneficial title to all {but not some only} of its Shares to the Third Party Offeror (“Pre-
Emption Transfer”), then prior to entering into a binding agreement In relatian to the
Pre-Emption Transfer, the Proposed Transferor must give notice in writing {“Pre-
Emptien Notlce”) to the Company, as agent for and on behalf of the Shareholder(s)
other than the Proposed Transferor {"Other Sharehoider(s)"):

(1 stating that the Proposed Transferor wishes to transfer all {but not less than all)
of its Shares {“Pre-Emption Shares”};

(ii) setting out the identity of the Third Party Offeror;

iit) setting out the price per Pre-Emption Share {"Pre-Emption Price") and any other

key terms ("Pre-Emption Terms") on which the Proposed Transferor proposes to
transfer the Pre-Emption Shares to the Third Party Offeror; and

(iv) stating that the Proposed Transferor wishes to transfer the Pre-Emption Shares

to the Third Party Offeror pursuant to the Pre-Emption Transfer.
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{h)

{c)

{d)

(e}

(f)

{g)

Within five (5) Business Days of the receipt by the Company of a Pre-Emption Notice,
the Company shall send to the Other Shareholder(s), a copy of the Pre-Emption Notice.
Within twenty (20} Business Days of the date of the Pre-Emption Natice or such other
date and time as is agreed between the Propesed Transferor and the Other
Shareholder(s) {“Pre-Emption Right Closing Date”), the Other Sharehaoider(s) may by
notice in writing to the Company and the Proposed Transferor (“Pre-Emption Right
ixercise Notice”) exercise the right, to acquire all (but not less than ail) of the Pre-
Emption Shares at the Pra-Emption Price and on the Pre-Emption Terms. Once given, a
Pre-Emption Right Exercise Notice shall be lrrevocable and binding.

If the Other Shareholder{s) falls to submit a Pre-Emption Right Exercise Notice by the
Pre-Emption Right Closing Date for any reason whatsoever or has suffered an Insolvency
Event {as defined in the Shareholders Agreement), the Qther Shareholdet{s) shail be
deemed to have declined to take up its pre-emption rights pursuant to the Pre-Emption
Notice and shall have no further rights under this Article & {Transfer of Shares) in
relation to the Pre-Emption Shares.

If the Other Shareholder{s) submits a Pre-Emption Right Exercise Notice on or before
the Pre-Emption Right Closing Date, then within 5 Business Days of the Pre-Emption
Right Closing Date, the Other Shareholder(s) shalt give notice in writing to the Proposed
Transferor, of a date, place and time (“Pre-Emption Completion Date”) between 10 and
30 Business Days after the Pre-Emption Right Closing Date (or such other date, place
and time as the Proposed Transferor and the Other Shareholder(s) may agree), on which
the sale and purchase of the Pre-Emption Shares to the Other Shareholder{s) is to be
completed.

On or before the Pre-Emption Completion Date, (a) the Proposed Transferor shall
transfer the legal and beneficial title to all (but not less than all} of the Pre-Emption
Shares to the Other Shareholder(s) with full title guarantee and free from ali
Encumbrances by dellvering the share certificates relating to the Pre-Emption Shares
along with the duly executed transfer deed(s) in refatfon thereto and shall take ail such
actions and deliver all such documents as may be required under the Shareholders
Agreement for the transfer of the Pre-Emption Shares; and (b) the Qther Shareholder(s}
shall make payment of the Pre-Emptlon Price to the Proposed Transferor.

Upon completion of the abovementloned requirements and such other requirements as
may he set out in the Shareholders Agreerment, the Board shall authorise the
registration and the Company shall register the transfer of the Pre-Emption Shares in
favour of the Other Shareholder(s), subject to due stamping {if required).

If, by the Pre-Emption Completion Date, the Other Shareholder(s) fails to pay (or
procure payment of) the aggregate Pre-Empticn Price in respect of the Pre-Emption
Shares pursuant to Article 9.5(e} {“Defaulting Other Shareholder(s})"), the Proposed
Transferor, shall without prejudice to any other rights which it may have against the
Defaulting Other Shareholder(s} and subject to the tag-along rights as specified in Article
9.6 (Tag Along Right), be entitled to transfer the legal and beneficial title to such Pre-
Emption Shares in accordance with Article 9.5(j), as if the Other Shareholder{s) had
failed to submit a Pre-Emption Right Exercise Notice in relation to the Pre-Emption
Shares and the Defaulting Other Shareholder(s) shall have no claim for damages or
compensation (or otherwise) against the Proposed Transferor in respect of such Pre-
Emption Shares,
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(h)

M

(i)

(k)

M

If, by the Pre-Emption Comgpletion Date, the Proposed Transferor {“Defaulting Proposed
Transferor”) fails ta comply with its obligation to transfer the Pre-Emption Shares to the
Other Shareholder{s), the Defaulting Proposed Transferor hereby authorises any
director of the Campany to execute, complete and deliver as agent for the Defaulting
Proposed Transfercr the share certificates and the transfer deeds in respect of the Pre-
Emption Shares and to further execute all other requisite documents on behalf of the
Defaulting Propased Transferor in terms of this Article and the Shareholders Agreement,
Following the transfer of the Pre-Emption Shares, the Other Shareholder(s) shall make
payment of the aggregate price in respect of the Pre-Emption Shares to the Defaulting
Proposed Transferor and the Board shall authorise the registration and the Cormpany

shall register the transfer of the Pre-Emption Shares in favour of the Other
Shareholder{s).

With effect from the Pre-Emption Completion Date, to the extent legally permissible
under the Ordinance, the Pre-Emption Shares shall automatically cease to confer the
right to the Defaulting Proposed Transferor to recelve netice of or to attend or vote at
any general meeting of the Company ar {subject to the Ordinance) at any meeting of the
holders of any class of shares in the capital of the Company or for the purposes of a
resolution of the Company and the Pre-Ernption Shares shall not be counted in
detarmining the total number of vates which may be cast at any such meeting or
required for the purposes of a resolution or far the purpeses of any other consent
required under these Artlcles, till such time as the Pre-Emption Shares are transferred
and registered in the name of the Other Shareholder(s).

Subject to the Tag Along Rights as specified in Article 9.6 {Tag Along Rights), the
Proposed Transferor may, within a period of six {6) months fallowing the Pre-Emption
Right Clasing Date, transfer the legal and beneficial title to:

1)) those Pre-Emption Shares in respect of which no Pre-Emptlon Right Exercise
Notices were received; and

(ii} thase Pre-Emption Shares for which the Other Shareholder(s) shall be deemed to
have declined to take-up [(by issuance of Pre-Emption Right Exercises Notices)
under Article 9.5(c}. ’

to the Third Party Offeror {I) at a price per Share which is not less than the Pre-Emption
Price and (i) on terms no more favourable to the Third Party Offeror than the Pre-
Emption Terms, without following the pre-emption procedure set out in this Article 9.5
{Right of First Refusal).

Each Shareholder shall be responsible for ensuring that any transfer of shares under this
Article 9.5 (Right of First Refusal) comptles with all legal requirements including, witheut
jimitation, securities laws and regulations and is not subject to, or is exempt from,
registration and similar requirements under applicable securities law.

If the Other Shareholder(s) has submitted a Pre-Emption Right Exercise Notice but
completion of the transfer of the Pre-Emption Shares to the Other Shareholder(s)
cannot occur, by reasan of a delay in the obtaining of any Government Authorisatien for
the completion of such transfer, then the Pre-Emption Completion Date shall be
deemed to be deferred until the earlier of;

)] three months following the original Pre-Emption Completion Date; and

{ii) ten (10) Business Days following the date that all of the required Government

Authorisations are obtained for that transfer.

(the “Extended Pre-Emption Completion Date”)
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9.6

9.7

{m)

(n)

If the required Government Autherisations are not obtained by the Extended Pre-
Emption Completion Date, then the Proposed Transferor shall be released from its
abligations to make the transfer set out In this Article 9.5 (Right of First Refusal), which
resulted from the griginal Pre-Emption Right Exercise Notice, it haing clarified that if the
Pre-Emption Shares are not transferred to the Qther Shareholder as a result of the
Government Authorisations, then the Propased Transferor shall not be authorised to
transfer the Pre-Emption Shares to the Third Party Offeror.

Any transfer of the Pre-Emptian Shares which is not in accordance with the provisions of
this Article 9.5 (Right of First Refusal) shall not be made or registered by the Board and
the Company and shall be void and of no legal effect.

Tag-Along Right

{a)

(b)

(c)

{d)

If the Proposed Transferor wishes to transfer all its Shares to the Third Party Offeror in
accordance with Article 9.5(j} and has otherwise complied with the requirements of
Article 9.5 (Right of First Refusal) in connection with such proposed transfer, before
making the proposed transfer, the Proposed Transferor shall procure that the Third
Party Offeror makes an offer (“Tag Offer”} to the Qther Shareholder(s}) (“Tag
Shareholder”) to purchase all of the Shares held by the Tag Sharehalder for a
consideration in cash for each Share, at a price that is at least equal to the highest price
per Share offered or paid by the Third Party Offeror, or any person acting in concert
with the Third Party Offeror, in the proposed transfer or in any related previous

transaction in the six months preceding the date of the proposed transfer ("Specified
Price”).

The Tag Cffer shal! be given by written notice ("Tag Notice”), at least ten (10} Business
Days before the proposed sale date (“Tag Sale Date”). To the extent not described in
any accompanying documents, the Tag Notice shall set out:

{i) the identity of the Third Party Offercr;

(i) the Specified Price and ather terms and conditions of payment;

{iii} the Tag Sale Date; and

(iv) the number of Shares ta be purchased by the Third Party Offeror {which shall not

be less than all the Shares held by the Tag Shareholder).

If the Third Party Offeror fails to make the Tag Offer to the Tag Shareholder in
accordance with Article 9.6(a)and Article 9.6{(b), the Proposed Transferor shall not bhe
entitled to complete the proposed transfer and the Board and the Company shall not
reglster any transfer of Shares effected in accordance with the proposed transfer.

If the Tag Offer is accepted by the Tag Shareholders by no later than five (5) Business
Days prior to the Tag Sale Date, the completion of the proposed transfer shall be

conditions on the completion of the purchase of all the Shares held by the Proposed
Transferor.

Transfer upon Default of Shareholders Agreement or Deadlock Provisions

Notwithstanding anything contained herein in respect of the transfer of shares, Packages and SE
have entered into the Shareholders Agreement for the purposes of governing the transfer of
shares in the event of any default or deadlock under the Shareholders Agreement. The
provisions of the Shareholders Agreement with respect to the transfer of shares upon the
oceurrence of a deadiock or default under the Shareholders Agreement are incorporated in
these Articles by reference and shali be binding on all Shareholders and the Company.

it e
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9.8

10,

Refusal to Transfer Shares

(a) The Girectors shall refuse to transfer any Shares of the Company if the provisiens of
these Articles are not complied with. The Directors shall also refuse to transfer any
shares [f the transfer deed is for any reason defective or invalid, provided that the
Company shall, within thirty {30) days from the date an which the instrument of transfer
was lodged with it, notify the transferor and transferee of the defect or invalidity, either
of whom shall, after remaoval of such defect or invalidity, be entitled to re-lodge the
transfer deed with the Company,

(b) if the Company refuses to register the transfer of any shares, the Company shall, within
thirty (30) days after the instrument of transfer was lodged with it, send to the
transferor and transferee notice of the refusal indicating the reason for such refusal.

ALTERATION OF CAPITAL

10.1

10.2

10.3

10.4

Power to Increase Authorised Capital

Subject to the pravisions of Article 18 {Reserved Matters), the Campany may from time to time
by way of a resolution passed and approved by the Shareholders of the Company (in a duly
convened General Meeting), increase its authorised share capital by such sum as the resolution
shall prescribe, provided that the nominal value of the Shares remains to be PKR 10/. each.

Condition of Creation of New Shares

Any capital raised by the creaticn of new shares shall be considered part of the authorised
capital and the new shares shall be subject to the provisions herein contained with reference to
transfer, transmission, vating and otherwise.

Shareholders Rights to New Shares

(a) Subject to the provisions of Article 18 (Reserved Muatters), any new shares shall, before
Issue, be offered to the Sharehalders of the Company in propartion, to the amount of
the existing shares to which they are entitled. The offer shall be made, following
approval of the issuanca of the new shares by the Board {subject to quorum
requirements being met) by notice spacifying the number of shares offered and limiting
a time within which the offer, if not accepted, will be deemed to be declined, and after
the expiration of that time, or on receipt of an intimation from the person to whom the
offer is made, that it declines to accept the shares offered, the Directors shall, subject to
Saction 86(7) of the Ordinance and in accordance with the provisions contained in the
Shareholders Agreement, dispose of the same In such manner as they think most
beneficial to the Company, provided however, that the percentage of ownership of the
issued share capital of the Company by Packages and SE remains as follows unless
otherwise agreed between Packages and SE:

(i) Packages holding 65% of the issued and paid up capital of the Company; and
(i SE holding 35% of the issued and paid up capitai of the Company.

Power to Reduce Share Capltal

Subject to the provisions of Article 18 {Reserved Matters), the Company may by way of a
resolution passed and approved by the Sharehclders of the Company {in a duly convened
General Meeting), reduce its share capita! in any manner and with and subject to any incidental
authorisation and consent required by law,
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Power to Cancel Shares

Subject to the provisions appearing after clause {d) of sub-secticn 1 of Section 92 of the
QOrdinance and Article 18 (Reserved Matters), the Company may by way of a reselution passed
by the Shareholders of the Company (in a duly convened General Meeting), alter the conditions
of the Memorandum as to cancel any shares which at the date of passing of the resolution in
that respect have not been taken or agreed to be taken by any person, and diminish the amount
of its share capital by the amount of shares so cancelied.

GENERAL MEETINGS

11.1

11.2

11.4

Holding of Annual General Meeting

An Annual General Meeting of the Company shall be held in accordance with the provisians of
Section 158 of the Ordinance once atleast in every calendar year within a perlod of four {4}
months following the close of its financial year at such time and place as may be determined by
the Board, provided that no greater interval than fifteen {15} months shall be allowed to elapse
hetweean two such General Meetings. All such General Meetings shall be called "Annual General
Meetings” and all other General Meetings shall be called "Extraordinary General Meetings”.

Extraordinary General Meetings

Subject to the provisions of Section 159 of the Ordinance and these Articles, the Directors may
at any time call an Extraordinary General Meeting of the Company to consider any matters
which require the approval of the Company in a General Meeting and shall, on the requisition of
Sharehalders representing not less than 100% of the voting power on the date of the depasit of
the requisition less any voting power attached to the shares held by persons other than
Packages and SE, forthwith proceed to call an Extraordinary General Meeting.

Notice of Meetings

Twenty one (21) days notice at the least {exclusive of the day on which the natice is served or
deemed to be served, but inclusive of the day for which the notice is given) specifying the
agenda, place, the day and the hour of meeting and, in case of special business, the general
nature of that business, shall be given in the manner provided by Section 160 of the Ordinance
for the General Meetings to such persons as are under the Ordinance or these Articles, entitled
to receive such notices from the Company.,

Special Business

All business shall be deemed special that is transacted at an Extraordlnary General Meeting, and
also business that is transacted at an Anhual General Meeting with the exception of {i) declaring
dividends; {ii} the consideration of accounts, halance sheet and reports of Directors and
Auditors; {iif) the election and appointment of Directors; and (iv) the agpeintment, and the fixing
of the remuneration of, the Auditors,

Shorter Notice

in tha event of an emergency affecting the business of the Company, the Board may, in
accordance with the provisions of Section 159(7) of the Ordinance, make application to the
Registrar for a shorter notice period, and, If the Registrar authorises a shorter notice period,
then an Extraordinary General Meeting may be convened upon such shorter notice as
authorised by the Registrar, Notwithstanding the foregoing, where a Special Resolution is to be
passed at an Extraordinary General Meeting, the Board may call such Extraordinary General
Meeting by such less than twenty one {21) days notice as is acceptable to all the Shareholders.
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11.6  Omission to glve Notice of General Meeting

Except to the extent notice Is not given in accordance with Article 9,5(i} {Transfer of Shares}, the
omission {either accldental or otherwise) to give notice to any Shareholder of the Company or
the non-receipt of notice (either accidental or otherwise) by any Shareholder shall invalidate the
proceedings at any such General Meeting called by such notice unless all the Shareholders
attend such General Meeting,

11.7  Waiver of Notice

A Shareholder who does nat timely recelve notice of a General Meeting, but attends and
participates in such General Meeting, shall be deemed to have waived timely receipt of such
notice.

11.8  Quorum and Decision at General Meetings

(a) Subject to Article 11.10 (Adjournment of Meeting for Lack of Quorum), the quorum for
any General Meeting of the Shareholders {be it the Annual General Meaeting or an
Extraordinary General Meeting) shall be at least two {2) Sharehalders representing not
less than one hundred percent (100%) voting power in the Company (less the voting
poewer attached to the shares held by any persons other than Packages and SE), either of
their own account or as proxies, including one (1) authorised representative or proxy
representing each of Packages and SE.

(b) Any business {other than Reserved Matters which will be decided by unanimous
approval in accordance with Article 11.8(c) and Article 18 (Reserved Matters)} to be
transacted at any General Meeting shall be decided by a simple majority of the
Sharehalders’ votes (present in person or by proxy) in its favour at a General Meeting
properly convened and held.

(¢} If a General Meeting has been convened for the purposes of censidering and approving
a Reserved Matter or if a decision an a matter which is a Reserved Matter Is part of the
agenda in any General Meeting, then any decision relating to the Reserved Matter will
be approved with the unanimous approva! of all Sharehalders {including Packages and
SE) who are present at a General Meeting of the Shareholders {either in person or by

proxy),

{d} No action shall be taken by the Company which is required under the Ordinance or
these Articles to be approved by the Shareholders of the Company, unless consent or
approval far such action is given at a General Meeting of the Shareholders duly
convened and held.

11.9  Whois to preside at General Meetings

The Chairman of the Beard of Directors shall also be the Chairman of the General Meetings, but
if there is no such Chairman, or and if at any meeting the Chairman Is not present within fifteen
{15) minutes after the time appointed for holding the Meeting or if the Chairman is not willing
to take the Chair, the Sharehalders present may choose one of the Directors to be the Chairman
of the General Meeting, and if none of the Directors being present or, being present, is unwilling
to act as the Chairman, the Shareholders present shall choose one of thelr number to be the
Chairman, provided that the representatives or proxies of Packages and SE have both voted in
favor of the resolution appeinting the Chairman.

11.10 Adjournment of Meeting for Lack of Quorum

If within thirty (30) minutes after the time prescribed for a General Meeting a quorum Is not
present or ceases to exist, the meeting, if called upon the requisition of the Sharehoiders shall
he dissolved, and in any ather case, the meeting shall be adjourned to the same day In the next
week at the same time and place and for that adjourned meeting the Shareholders present,
being nat less than two, shall form the quorum,
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11.12

11.13

12

Voting on Resolution by Show of Hands and When Pall Demanded

At any General Meeting a_resolution put to the vote of the General Meeting shall be decided by
a show of hands, unless a poll is demanded {before or on the declaration of the results of the
show of hands) on a unanimous basis by Shareholders present (subject to the quarum
requirements being met) in persan or by proxy or by the Chairman of the General Meeting and
unless a poll is so demanded, a declaration by the Chairman that a resofution has been carried
or lost and an entry to that effect in the books of the proceedings of the Company which is
approved by the Shareholders, shall be conclusive evidence of the fact without further proof of
the number or proportian of votes recarded in favour of ar against such resolution. The demand
for a po!l may be withdrawn at any time by the person or persans wha made the demand.

Poll

If a poll is demanded as aforesaid it shall be taken (subject to Sectlon 168 of the Crdinance) in
such manner and at such time and place as the Chairmap of the General Meeting directs, and
either at once or after an Interval or adjournment of not more than fourteen {14) days from the
day on which the poll is demanded and the result of the poll shall be deemed to be the
resolution of the General Meeting at which the pall was held.

Poll on Election of Chairman and Adjournment

Any poll demanded on the election of a Chairman of a General Meeting or on any question of
adjournment shall be taken at the General Meeting and without adjournment,

11.14 Effect of Demand for Poll
The demand for a poll shall not prevent the continuation of a General Meeting for the
transaction of any business, other than the question an which the poll was demanded.

11.15 Minutes
Minutes shail be made in books provided by the Board pursuant to Section 173 of the Ordinance
for the purposes of all reselutions and proceedings at the General Meetings, and any such
Minutes if signed by the Chairman of the General Meeting or of the next fellowing General
Meeting and approved by the Shareholders shall constitute sufficient evidence on the facts
therein stated without further proof,

11.16 Inspection of Minute Books
The books containing Minutes of proceedings of General Meeting of the Company shall be kept
at the Registered Office and shall, during business hours (subject to reasonable restrictions as
the Board may fram time to time impase but so that not less than two (2) hours each day Is
aliowed for inspection), be open ta the inspection of any Shareholder.

12. VOTING

12.1  Votes of Sharehaolders

Except as to voting for the election of the Directors as provided in Section 178 of the Ordinance,
every Shareholder entitled to vote may vote, either in persen or by proxy, and upon a poll avery
Shareholder entitled to vote and present in person or by proxy shall have one {1} vote for every
share conferring voting rights as aforesaid held by him.
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12.4

12.5
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12,7

12.3

129

12,10
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Voting by loint Shareholders

In case of joint halders, the vote of the senior whe tenders a vote, whether in person or by
proxy, shall be accepted to the exclusion of the votes of other joint holders, and for this purpose
saniority shall be determined by the order in which their names stand in the Register.

Representative of Corporate Shareholders

A corporation, foundation or a company being a Sharehoider may by a resolution of its directors
authorise any of its officers or any other person to act as its authorised representative at any
General Meeting and the person so authorised shall be entitled to exercise the same powers on
hehalf of the Shareholder which he represents as If he were an individual Shareholder.

Poll by Proxy

On a poll, votes may be given either personally or by proxy, provided that no corporate body
shalt vote by proxy as long as a resolution of its directors in accordance with the provisions
contained in Article 12.3 (Representative of Corporate Shareholder) is in force,

Proxy

Every proxy shall be appointed In writing under the hand of the appointer or by an agent duly
authorised under a power of attorney. A proxy holder need not be a Shareholder of the
Company.

Filing of Instrument of Proxy

No person shall act as proxy unless the instrument of his appeintment, duly executed, or other
authority {if any) under which it is signed, or a notarially certified copy thereof, shalt be
deposited at the Registered Office of the Company at least 48 hours before the time appointed
for holding the General Meeting at which the person named in the proxy proposes to vote.

Instrument of Proxy

An instrument of proxy shall be in the form specified In Regulation 39 of Table A in the First
Schedule to the Ordinance, or in any other form as the Board may approve.

Validity of Proxy

A vote given in accordance with the terms of an instrument of proxy shall be valid
notwithstanding the previous death of the principal or revocation {where permissible) of the
proxy or of any power of attornay or the other authority under which such proxy was signed,
provided that no intimation in writing of the death or revocation shall have been received at the
Registered Office before the General Meeting or the adjourned General Meeting at which the
proxy is used.

Validity of the Vote

No objection shall be made to the validity of any vote except at the General Meeting or at the
poll at which such vote shall be tendered, and every vote whethear given personally or by proxy
not disallowed at such General Meeting or pall shall be deemed valid for all purposes of such
General Meeting or poll.

Chairman to Declde

If any question is raised, the Chairman of the General Meeting shall decide the validity of every
vote tendered at such General Meeting in accordance with the Crdinance and these Articles.
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12.11 Chairman not to have Casting Vote

The Chairman shail not have a casting vote,

13, DIRECTORS

13,1 First Directors As of the Adoption of these Articles

As of the date of adoption of these Articles or as soon as practically possible thereafter, the
Company shail have six {6) Directors consisting of four (4} Packages Nominee Directors and Two
(2} SE Nominee Directors. These Directors will hold office upto the next election of Directors of
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the Company after adoption of these Articles.

{a)

{b)

Packages Nominee Directors

{i} Syed Hyder Ali;

(i) Syed Aslam Mehdi;

(i) Khalid Yacab;

(iv) Khurram Raza Bakhtayari

SE Nominee Directors

{i) Veli-lussi Potka;
{ii) Martin Schotten;

13.2  Appointment of Chairman

(a}

The Directors shall appoint a nominee Director of Packages as the Chairman of the
Company. The Board may remaove the Chairman at any time by unanimous vote {except
the vote of the Chairman to be removed) and appoint a new Chairman and such
Chairman shall be appointed from amongst the nominee Directors of Packages on
the Board, The Chairman shall at ail times be one of the six {6} Directors. The term of
the Chairman shall be co-terminus with the tenure of the Board. A retiring Chairman
shall be eligible for reappointment and shall preside over the General Meeting at which
an election of Diractors shall be held. Syed Hyder Ali shall be appointed by the Board as
the Chairman as of the date of adoption of these Articles or as soon as practically
possible thereafter, Syed Hyder Ali shall held the office of the Chairman till the next
election of Directors held after the adoption of these Articles or as soon as practically
possible thereafter and shall be eligible for re-appointment after such election if elected
as a Director.

The Chairman shal! preside over the meetings of the Board, but shall not have a casting
vote, If the Chairman for the time being is unable to attend any meeting of the Board, a
nominee Director of Packages shall be entitled ta appoint another nominee Director of
Packages to act as chairman of that meeting.

13.3  Number of Directors

(a}

Subject to the provisions of Article 12,3{b), the total number of the Directors shall be six
(8). The six {6) Diractars on the Soard shall be elected by the Shareholders {including
Packages and $E} as follows:

(1) Packages shall have the right to nominate for election (and require removal after
election} four {4) Directors; and

(it} SE shall have the right to nominate for election {and require removal after
election) two (2) Directors.
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If at any time;

(1 the shareholding of SE in the Company increases to fifty percent (50%) of the
total lssued and paid up capital of the Company, then at alt following elections of
Directors or during any existing term of the Board, as the case may be, the
Shareholders {Including Packages and SE) representation on the Board (which
shall comprise of six {&} Directors) shall be as follaws;

(A) Packages shall have the right to nominate for election {and require
removal after election) three (3) Directors; and

(B) SE shall have the right to nominate for election {and require rermoval
after election) three {3) Directars.

in order to comply with the provisions of Article 13.3(b}{i), Packages shall ensure
that one of its nominated Directors tenders his resignation from the Board, in
order for SE ta appeint its nominee on the Board,

{ii) the shareholding of SE in the Company decreases below twenty percent (20%) of
the total issued and paid up capital of the Cempany, then at all following
elections of Directors or during any existing term of the Board, as the case may
be, the Shareholders {including Packages and SE) representation on the Board
{which shall comprise of six (6} Directors) shall be as follows:

(A} Packages shail have the right to nominate for electién {(and require
removal after election) five {5} Directors; and

(B} SE shall have the right to nominate for election (and require removal
after election) one {1) Director,

In order to comply with the provisions of Article 13.3(h}{ii), SE shall ensure that
such number of its nominated Directors tender their resignation from the
Board, in order for Packages to appoint its nominee(s) on the Board.

The Board shall fix the number of Directors of the Company to be elected not later than
thirty (35) days before convening the General Meeting at which the Directors are to be
elected, and the number 5o fixed shall not be changed except with the prior approval of
the Company in a General Meeting. It is clarified that in no event shall the number of
Directors increase beyond or fall below six {6) until the same has been unanimously
approved by the Shareholders in a General Meeting.

13.4  Election of Directors

(a)

After the explry of the term of office of the existing Directors of the Company as at the
date of adoption of these Articles and at each subsequent election of Directors and
subject to the pravisions of Article 13.3 {Number of Directors), the number of Directors
fixad by the Board (and such number shalt not be less or more than six (6)} shail he
elected by the Shareholders in a General Meeting, unless the number of the candidates
is not more than the number of Directors to be elected, in the following manner,
namely:

{i} a Shareholder shall have such number of votes as is equal to the product of the
voting shares held by him and the number of Directors to be elected.

(ii) a Shareholder may give ali his votes to a single candidate or divide them between
mare than one of the candidates in such manner as he may chooese,

(i the candidate who gets the highest number of votes shall be declared elected as
Directar and then the candidate who gets the next highest number of votes shal
be so declared, and so on until the total number of Directors to be elected has
been so elected.
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(0) No persen, whether a retiring director or otherwise, shall be eligible for election as
Director unless notiece of his candidature for election has been lodged in writing at the
Registered Office not less than fourteen {14) days before the date of the General
Meeting at which the election of Directars is to take place.

(c) Where the number of candidates is equal to or less than the number of Directors to be
afected, it will not be necessary to hold an election as laid down in Article 13.4{a} above
and alf candidates shall be deemed to have been elected under this Article,

(d) Notwithstanding anything contained in these Articles, It is hereby agreed that the
Shareholders shall vote in the General Meeting in such a manner so as to ensure that
the Directors to be elected on the Board are in accordance with the provisions
contalned in Article 13.3 (Number of Directors).

Term of Office

An elected Director shall hold office for a pariod of three (3) years, unless he resigns, or
becomes disqualified from being a Director or otharwise ceases to hold office earlier under
these Articles. An election of Directors in the manner prescribed by the preceding Articles shall
be held cnce in every three (3) years, A retiring Director shall be eliglble for re-election.

Removal of Director

The Company may by resolution in a Genera! Meeting remove an efected Director in accordance
with the provisions of Section 181 of the Ordinance.

Continuing Directors to Act

The continuing Directors may act notwithstanding any vacancy In the Board, but if the number
falls below the minimum fixed, the Directors shall not, except for the purposes of filling a casual
vacancy in their number ar for convening a General Meeting, act so long as the number remains
helow the minimum,

Fllling of Casual Vacancy

If any Director resigns or becomes disqualified or otherwise ceases to hold office for any reason
whatsoever prior to the expiry of a three (3} year term, then the Board shall appoint any person
to be a Director to fill such casual vacancy in the Beard, provided that the casual vacancy shali
be filled through appointment of a nominee of the same Shareholder whose nominee has
created such vacancy as a consequence of ceasing to be a Director before the expiry of the three
(3) years term for any reason whatsoever, as referred to above, Any Director so appointed shall
hold office for the remainder of the term of the Director in whose place he is appointed.

The Shareholder whase nominee has resigned as a Director of the Company shall indemnify and
keep indernnified the Company on demand against all losses, liabilities and costs which the
Company may incur arising out of, or in connection with, any ¢lalm by such Director for wrangful
or unfair dismissal or redundancy or other compensation arising out of such Director's
resignation or loss of office.
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Remuneration

Subject to any approval or limits required by faw, the terms and conditions and remuneration
of:

{a) a Director (including each alternate Director) for performing extra services, including
holding office of the Chairman;

{b) the Chief Executive Officer; and

(c) any Director {including each alternate Director) for attending meetings of the Board or a
Committee of the Directors;

shall be determined by the Board, provided that unless otherwise agreed by the Board, neither
the nominee Directors of Packages nor the nominee Directors of SE shall be entitled to any
remuneration in their capacity as Directors of the Company.

A Director may also be reimbursed all reasonable travelling, hotel and other expenses properly
incurred by him/her in attending and returning from meetings of the Directors or any
committee of the Directars or General Meetings of the Company or in connection with the
discharge of thelir duties as Directors of the Company.

General Management Powers

(a) The Board shall be responsible for the overall direction, supervision and management of
the Company. The Board may pay alt expenses incurred tn promoting and registering the
Company, and may exercise all such powers of the Company as are not by the
Ordinance or hy these Articles or by a Special Resolutlon, required to be exercised by
the Company in General Meetings, subject nevertheless to the provisions of the
Ordinance or to any of these Articles, and such regulations (being not inconsistent with
the aforesaid provisions) as may be prescribed by the Company in General Meeting but
no regulations made by the Company in General Meeting shall invalidate any prior act of
the Directors which would have been valld If such regulations had not been made.

(b) A resolution at a meeting of the Directors duly convened and held shall be necessary for
exercising the powers of the Company specified in Section 196(2) of the Crdinance,

(c) The Board shall not take any decision in refation to any matter which is within the
competency of the Shareholders under the Ordinance, other applicable laws and these
Articles and regulations as referred to in Article 13,10 {a), unless and to the extent
permitted by the Ordinance, other applicable laws and these Articles and the
regulaticns referred to above and the relevant consent is given by all Shareholders at a
General Meeting, praperly convened and held.

Power to Obtain Finances and Giving of Securities

{a) For the purposes of the Company only, the Board may obtain finance or horrow moneys
from third party financiers, Including (without limitation) banks, development financial
institutions, other financial institutions and / or the Sharehalders and secure payment of
such sum or sums of maney in such manner and upon such terms and conditions as it
may think fit and in particular by the creation of mortgages and / or charges on the
property, assets (movable and immovable) and / or on book debts / receivables of the
Company and by the issue of bonds, perpetual or redeemable Debentures or
Redeemable Capital, or by mortgage or charge or other security on the whole or any
part of the property, assets and rights of the Company (both present and future), and
the undertaking of the Company, provided however, that the ahove power of the Board
shal! not entitle the Company to carry on the business of banking/finance/investment
company;
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any bonds, Debentures, Redeemable Capital or other securities issued or to be issued by
the Company shall be under the control of the Board which may issue them on such
terms and conditions and in such manner and for such consideration as shall be
considered by the Board to be for the benefit of the Company.

13,12 Minute Books

14,

{a)

(b)

(e}

The Board shall cause minutes to be made in the books provided for the purposes:

(0] of the names of Directors (including Afternate Directors) present in person, at
each meeting of the Board er any Committee of the Directors;

ii} of ali resolutions and proceedings at all meetings of the Company and the Board,
and of any Committees of the Directors; and

{ifi) of appointment of officers made by the Directors,

Any such minutes of any meeting of the Board or of a Committee of Directors or of the
Company, if signed by the Chairman of such meeting or of the next succeeding meeting
and approved by the Beard or the Shareholders (as the case may be), shall be receivable
as evidence of the matters stated in such minutes.

Every Director (including an Alternate Director) present in person at any meeting of the
Directors shall sign his name In a boak to be kept for that purpose and a list of the
Directars present In person shall he listed as such in that baok by the Chairman of the
meeting.

PROCEEDING GF DIRECTORS

14.1

Meeting of Directors

(a)

(b)

(e)

(d)

(e)

The Directors of the Company may meet together for the dispatch of business, adjourn,
and atherwise regulate meetings of the Board as they think fit.

The Board shall at a minimum meet at least meet four (4) times annually at the
Registered Office of the Company or at such other location as may be approved by the
Board from time to time.

A Director may, by written notice, summon a meeting of the Board. In respect of any
meeting of the Board, at least fourteen {14) days notice will be given to all Directors,
uniess at |east two {2) nominee Directors of Packages {or their alternates) and at least
two (2) Directars nominee Directors of SE (or their alternates) approve a shorter notice
period,

Any natice shall include an agenda identifying in reasonable detali the matters to be
discussed at the meeting and such notice shall be sent by registered air mail or telexed
or emailed to any Director residing outside Pakistan, At least seven (7) days prior to the
praposed meeting, coples of any relevant papers to be discussed at the meeting shall be
given ta each Director. Any Director {or its alternate) Is entitled to add matters to the
agenda to be discussed at a meeting by serving notice together with the list of the
matters and copies of any relevant papers to each other Director not less than four {4)
days prior to the meeting. If any matter is not identified in reasonable detail, the Board
shall not decide on it, unless all Directors present at the meeting agree.

A Director's attendance at a meeting shall constitute a waiver of notice of that meeting
except when the Director attends a meeating far the express purpase of objecting, at the
beginning of the meeting, to the transaction of any business because the meeting is not
praperly called or convened.
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The meeting of the Board may take place in person ar by telephone conference call or
video conference, if permitted under the applicable law, Subject to the Crdinance, all
business transacted by the Directors by telephone conference or video conference for
the purposes of the Articles shall be deemed to be validly and effectively transacted at a
meeting of the Directors.

Quarurn of Dlrectors’ Meeting

{a)

{b)

(e}

(e}

A meeting of the Beard, at which quorum is present, shall be competent to exercise ail
or any of the authorities, powers and discretion by or under these Articles or by or
under any law vested in or exercisable by the 8oard generally, For the purposes of any
Board meeting (other than an adjourned meeting), the quorum shail be no less than
three {3) Directors, which Directors shall comprise of at least two (2} Packages nominee
Directors and cne (1) SE neminee Directar,

If a quorum Is not present within thirty {30) minutes from the time when the meeting
should have begun or if during the meeting there is no longer a quorum, the meeting
shall be adjourned for seven (7) Business Days and at that first adjourned meeting at
least three (3} Directors, which Directors shall comprise of at least two (2) Packages
rominee Directors and one (1} SE nominee Director {or their alternates) present shall be
a quorum. If quorum for the first adjourned meeting is not present within thirty {30)
minutes from the time when the meeting sheuld have begun or if during the meeting
there is no longer quorum present, the meeting shall be adjourned for another three (3)
Business Days, provided however, that the quorum requirements specified in Article
14.2{c) shall apply in respect of such second adjourned meeting.

At the second adjourned meeting at least two (2) Packages nominee Directors (or their
alternates} and one {1) SE nominee Director (or his alterpate) present shall form a
quorum, If that quorum Is not present within thirty (30) minutes from the time when
the meeting should have begun or if during the meeting there Is ng longer a quorum,
the meeting shall be adjourned for four (4) hours.

At the third adjeurned meeting the Director{s) {ar their alternates) present shall be a
quorum.

A Director shall be regarded as present for the purposes of querum if represented by an
alternate Director in accordance with Article 15 (Alternate Directors).

" Who to preslde at Directors’ Meetings

The Chairman of the Board of Directors shall preside at Directors' meetings,

Approval of Actions by Directors

{a)

(b)

No resolution {other than resolutions relating to Reserved Matters which will be decided
by unanimous approval in accordance with Article 14.4(b} and Article 18 (Reserved
Matters)) will be passed and no actlon will be taken at a Board meeting, unless a
majority of the Directors vote in favour of such resolutian,

If a Board meeting has been convened for the purposes of considering and approving a
Reserved Matter or if a decislon on a matter which {s 3 Reserved Matter is part of the
agenda in any General Meeting or tabled before the Directors for approval, then any
decision relating to the Reserved Matter will be taken by the unanimous approval of all ~
the Directors present at a Board meeting properly convened and held,
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The approval of a resolution in accordance with the provisions of this Article 14.4 (Approval of
Actions by Directors) by the Directors at a meeting of the Board at which guorum is present, by
telephane conference call or by video device shall be sufficient for constituting such action as
the decision of the Board, It is clarified that for purposes of deciding the matters specified in
Section 196(2) of the Ordinance, a duly convened physical meeting of the Board at which
quorum is present will be required.

When acts of Meetings of the Board or a Committee Valid — Defective Appolntment

All acts done by any meeting of the Board or of a Committee of the Directors, or by any person
acting as Director or alternate Director shall, notwithstanding that it be afterwards discavered
that there was some defect in the appointment of any such Directors or persons acting as
afaresaid, or that they or any of them were. disqualified, be as valid as if every such Director or
persan had been duly appointed and was gualified to act, provided that as soon as any such
defaect has come to notice, the Director or other person concerned shall not exercise the right of
his office till the defect has been rectified.

Resolution by Circulation

Except for resolutions relating to matters contained in Section 196{2) of the Ordinance, a
reselutian which is circuiated together with the necessary papers, if any, to all Directors and
sfgned by all the Directors entitled to vote thereon shall be as valid and effectual as if it has been
passed at a meeting of the Directors duly convened and held. Transmission of documents and
signature of resolutions hy facsimile or other efectronic transmission shall he effective for the
purpose of circulating and executing documents and resolution. A resolution may consist of
several documents in the like form each signed by one or more Directors. A resolutian signed by
an Alternate Director need not also be signed by his appointer and, if it Is signed by a Director
who has appointed an Alternate Director, it need not be sighed by the Atternate Directar in that
capacity.

ALTERNATE DIRECTORS

16.

Subject to the approval by the Beard, any Director not permanently resident In Pakistan or any
Director so resldent but intending to be absent from Pakistan for a period of not less than three
{3) months may appoint any person acceptable to the Board to be an alternate Director of the
Company to act for him. Every such appointment shall be made by notice to the Board in writing
under the hand of the Director making the appointment {with a copy to the Shareholders). An
alternate Director so appointed shall net be entitled to appoint another Director, but shall
otherwise be subject to the provisions of the Articles with regard to the Directors. An alternate
Director shall be entitled to receive notice of all meetings of the Board, and to attend and vote
as a Director at zny such meeting at which the Director appointing him is not personally present,
and generaily to perform all the functions of his appointer as a Director in the absence of such
appointer, including approving and signing Board resclutions by circulation under Article 14.6
(Resolution by Circulation). An alternate Director shall /pso facte cease to be an alternate
Director if his appeintar for any reasan ceases to be a Director or if and when his appointer
returns to Pakistan or If the appointee is removed from office by notice in writing under the
hand of the appointer,

COMMITTEES QF DIRECTORS

Subject to Sectlon 196(2) of the Ordinance, the Board may from time to time delegate all or any
of its powers to a committee ar committees, as it thinks fit, Any committee so formed shall
confarm to any regulations that may be imposed upon it by the Board and shall have such
quorum as prescribed by the Beard.
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CHIEF EXECUTIVE

17.2

i7.3

18,

Appointment of Chief Executive

() Subject to Article 18 (Reserved Matters), the Board shall appoint, from amongst the
Directors, the Chief Executive for a term as is determined by the Board, and at such
remuneration as is determined in accordance with Article 17.1(b}, and his appcintment
shall be subject to determination ipso focto In accordance with Article 17.2 (Removal of
Chief Executive) or if he ceases from any cause to be a Director. It is clarified that the
Chief Executive of the Company shall at all times be appointed from amongst the
existing Directors of the Company.

(b} The remuneration of a Chief Executive shall from time te time be fixed by the Directors
and may be by way of fixed salary, or commission or dividends, profits on turnover of
the Company or of any other company which Is a Company is Interested, or by
participation In any such profits, or by any, or all these modes.

Removal of Chief Executive

The Board may, by resolution passed on a unanimous basis (subject to quorum being met) or
the Company may by unanimous approval of all Shargholders in a General Meeting remove a
Chief Executive before the expiration of his term of office notwithstanding anything contained in
these Articles or in any agreement between the Company and the Chief Executive,

Filling Vacancy in Posltion of Chief Executive

tn case of a vacancy in the office of the Chief Executive, the Board may select another Director
to be Chief Executive, provided that the term of such replacement shall not be for longer than
the remaining term of the Chief Executive being replaced.

Power of the Chief Executive and Management Committee of Directors

Except for matters stated in Sectlon 196(2) of the Ordinance, the Board may delegate to the
Chlef Executive such of its powers, authorities and discretion as are necessary for and consistent
with the effective management of the Company, and as are not required to be exercised by the
Diractors at their meetings, upon such terms and conditions and with such restrictions as they
may think fit, and either collaterally with or to the excluslon of their awn powers, and, may from
time to time, render, withdraw, alter ar vary any such powers.

RESERVED MATTERS

18.1

Notwithstanding anything contained in these Articles and unless otherwise agreed between
Packages and SE, the following matters, whether required to be approved or decided by the
Board or the Shareholdars under the Ordinance, shall constitute “Reserved Matters” and will
require: {i} in case the matter is required to be approved by the Board, the unanimous approval
of all the Directors of the Company present in a meeting of the Board duly convened and held;
and {ii) in case the matter is required to be approved by the Shareholders, the unanimous
approval of all the Shareholders (including SE and Packages) present at a General Meeting
{either in person ar proxy) duly convened and held:

(a) any change in these Articles or any change in the capital structure of the Company or
the issue of further Shares or the creation of any options to subscribe for or acquire
Shares or purchase by the Company of its own shares or reduction of the share capital,
other than as expressly contemplated in business nlan or investment plan that has been
approved by the Directors and/or Sharshalders in accordance with the Shareholders
Agreement; '
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any prepayment of any Shareholders Laans, other than prepayment of all outstanding
First Ranking Shareholder Loans as described in the Sharehalders Agreement (or, if
there are no such leans, of all the other cutstanding Shareholder Loans) on a pari passu
basis;

any debt-to-equity swap arrangements, other than as expressly contemplated in a
business plan or investment plan that has been approved by the Directors and/or
Shareholders with respect to the Company in accordance with the Shareholders
Agreement;

any changes or alteration of the name of the Company;

the issue by the Company (other than liens arising in the ordinary course of business) of
any debenture or loan stock (whether secured or unsecured) or the creation of any
mortgage, charge, lien, encumbrance or ather third party right over any of the
Company's material assets or the giving by the Company of any guarantee or indemnity
to or becaming surety for any third party, other than as expressly contemplated in a
business plan, annuval budget or investment plan that has been approved by the
Directors and/er Shareholders In accordance with the Shareholders Agreement;

any arrangement far any joint venture or partnership or for the acquisition of the whole
or substantially the whole of the assets and undertaking of the Company or an
acquisition by the Company of any part of the issued share capital or of the assets and
undertaking of another company, other than as expressly contemplated in a business
plan, annual budget or investment plan that has been approved by the Directors and/or
Sharehalders in accordance with the Shareholders Agreement;

approval or amendment of the business plan, annual budget or investment plan that has
been approved by the Directors and/or Shareholders;

any change in the nature of the business of the Company;
a merger, acquisition, spin-off or other corporate reorganisation of the Company;

the making of any loan by the Company or the creation, renewal or extension of any
borrowings by the Company, other than as expressly contemplated in a business plan,
annual budget or investment plan that has been approved by the Directors and/or
Shareholders in accordance with the Shareholders’ Agreement;

the acquisition or construction or lzase of items of tangible or intangible property (other
than real estate) or the entering into the occupation, purchase, sale, transfer,
acquisitlon, lease or licence of any freehold or leasehold real estate, ather than as
expressly contemplated in a business plan, annual budget or investment plan that has
been approved by the Directors and/or Shareholders in accordance with the
Sharehalders Agreement;

any transaction oy the Company with any Shareholder or Affillate of the Shareholder or
any associated company of the Shareholder, ather than in the ordinary course of
business and on an arm's length basis;

any transaction by the Company, either alone or jointly with, through (which includes by
ownership of any shares, direct or indirect control) or on behalf of (whether as director,
parther, consultant, manager, employee, agent or otherwise) any person, directly or
indirectly, to carry on or be engaged or concerned or interested in any business which is
in competition with the business actlvities of any Shareholder (including SE and
Packages) as carrled on at any time;
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any obligation of the Company outside the normal course of trading, other than as
expressly contemplated in a business pfan, annual budget or investment plan that has
heen approved by the Directors andfor Shareholders in accordance with the
Shareholders Agreement;

the assignment, sale or other disposal of any undertaking, asset or related group of
assets of the Company, ather than in the ordinary course of trading ar of obsolete or
redundant assets [and verified as such by the Auditors);

any change in the accounting policies or Auditors of the Company, accounting reference
date or the company secretary;

the establishment of any retirement benefit scheme in relation to the Company's
employees, or the making of any contribution to any third party scheme for the
provision of retirement benefits;

the granting or entering into any licence, agreement or arrangement concerning any
part of the name of the Company or any of its intellectual property rights or those of the
Shareholders;

the making of any Investment {whether through debt or equity}, or the liquidation or
dispasition of any investment made by the Cempany, in any other person or business,
other than as expressly contemplated in a business plan, annual budget or investment
plan that has been approved by the Directors and/ar Shareholders in accordance with
the Shareholders Agreement;

the making, granting or allowing of any cfaim, disclaimer, surrender, election or consent
for taxation purposes;

the appointment of any committee of the Board or delegating any of the powers of the
Board to any committee;

establishing any bonus, profit sharing, share option or other incentive scheme for any
director ot employee of the Company;

the conversion of the form of the Company inte anything other than a private company
limited by shares or, a change in the jurisdiction of the seat of the Company;

any application for the listing of any shares or other securities of the Company on any
stock exchange or for permission for dealings in any shares ar other securities of the
Company in any securities market;

any resolution for winding up of the Company or taking of any analogous proceedings;

appointment of, or removal befare the expiration of his/her term of office of, the Chief
Executive, Chief Financial Officer, Head of Treasury, Head of Packaging Business Unit
and Head of Paper and Board Business Unit;

application for the appointment of a receiver or an administrator over assets of the
Company;

Incurring any capital expenditure {in any one transaction or serles of transactions) ,
other than as expressly contemplated in a business plan, annual budget or investment
plan that has been approved by the Directors and/or Shareholders in accordance with
the Shareholders Agreement;
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{cc) the commencing or settling by the Company of any Iitigation, arbitration or other
dispute or the admission of fault or liability with respect thereto which has or is
reasonabiy likely to have a material adverse affect on the business or reputation of the
Company;

{dd}  the entering into or early termination of any material contract with a supplier or
customer of the Company and / or the husiness of the Company;

(ee}  any matters connected with the Company’'s compliance with Stora Enso Oyj's
sustainability policy; and

(ff) entering into an agreement that may result in, or for the purpose of, any of the
foregoing.

Except for the Reserved Matters stated above, If any matter Is required to be approved by the
Sharehcelders by way of a Special Resoluticn, then such matter shall only be approved once the
same has been approved by way of a Special Resolution passed by the Shareholders at a duly
cenvened General Meeting, It Is clarified that in respact of Reserved Matters, all such matters
(even if the same do not require unanimous approval under the Ordinance} shall be approved by
the unanimous approval of the Board and/or the Shareholders, as the case may be.

It is clarified that the Reserved Matters shall be applicable till such time as the shareholding of
SE in the Company is twenty percent {20%) of the Issued and paid up share capital of the
Company. In the event, the shareholding of SE falls below twenty percent (20%) of the issued
and paid up share capital of the Company, the Reserved Matters shall no longer be applicable
and all decisians whether to be taken at a meeting of the Board or at a General Meeting shall be
decided in accordance with the requirements of the Ordinance.

DISQUALIFICATION OF DIRECTORS

19.1

Automatic Vacation of Office of Directors
The office of a Director shall Jpso facto be vacated if:

(a) he becomes ineligible to be appcinted a Director on anyone or more of the grounds
enumerated as follows, that Is to say, he:

{i) is a minor;

(i) is of unsound mind;

(i) has applied to be adjudicated as an insolvent and his application is pending;
{iv) is an undercharged insolvent;

(v) has been convicted by a Court of Law for an offence involving moral turpitude;

(wi) has bheen debarred from holding such office under any provision of the
Ordinance;

(vii) has betrayed lack of fiduciary behavior and declaration to this effact has been
made by the court under Section 217 of the Crdinance at any time during the
preceding five (5) years;
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is not a Shareholder, provided that this Article 19.1{a} (viii) shall not apply in case
of:

{A) a persan representing the Government of Pakistan or an institution
(incluging a multinational company, such as SE) or authority which is a
Sharehelder;

(8} a whole time Director who is an employee of the Company;

{C) the Chief Executive;
(D) a person representing a creditor.

is a defaulter In repayment of loan amounts of PKR 1,000,000/- or more as
adjudicated by a court or tribunal of competent jurisdiction, provided that this
shall not apply to a person representing the Government, a bank or a financial
institutian;

he absents himself from three consecutive meetings of the Directors or from all
the meetings of the Directors for a continuaus period of three (3) months,
whichever is longer, without leave of absence from the Directors.;

he or any firm of which he is a partner or any private company of which he is a
director without the sanction of the Company in General Meeting accepts or
halds any office of profit under the Company other than that of chief executive
or a iegal or technical advisor or a banker; or

accepts a loan or guarantee from the Company in contravention of Section 195 of
the Ordinance (if applicable in terms of this Section,

he resigns his office by notice in writing to the Company;

being a nominee Director of Packages on the Board, his nomination is withdrawn by
Packages;

heing an employee ar Director of Packages or of an Affiliate of Packages, he ceases to be
the employee or Director of Packages, or its Affiliate;

heing a nominee Director of 5€ on the Board, his nominatian is withdrawn by SE; and

being an employee or Director of SE or an Affiliate of SE, he ceases to be the employee
or Director of SE or of its Affiliate.

The appointment aof an alternate Director will constitute leave of absence from the Board of
Directors for whom such alternata is appointed during such Director’s absence,
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Interest of Directors

Subject to the provisions of Secticn 196(2)(g), Section 214, Section 216 and Section 219 of the
Qrdinance, the Directors shall not be disqualified from contracting with the Company as vendor,
purchaser or otherwise, but in respect of any such contract or arrangement entered into by or
on behalf of the Company with any company or partnership of ar in which any director shall be a
director or Shareholder or interested, the nature of his interest must be disclosed by him at the
meeting of the Directors at which the contract or arrangement is determined, if the interest
then exists, or in any other case at the meeting of the Directors after the acquisition of the
interest. No Director shall vote as a Director in respect of any contract or arrangement in which
he is se interested as aforesaid, and if he does so vote, his vote shall not be counted but he shall
be entitled to be present at the meeting during the transaction of the business in relation to
which he ks precluded from voting, although he shall not be reckoned for the purpose of
ascertaining whether there is a quorum of Directors present, These pravisions shall not apply to
any contract by or on behalf of the Company to give to Directors or any one of them any security
for advances or by way of indemnity against any toss which they or any of them may suffer by
reason of becoming or being sureties for the Company. A general notice that any Director is a
sharehalder of any specified company or is a partner of any specified firm and is to be regarded
as interested in any subsequent transaction with such firm or company shall be given for
purposes of disclosure under this Article, and any such general notice shall expire at the end of
the financial year in which it was given but it may be renewed for a further pericd of one
financial year by giving fresh notlce in the last month of the financial year in which it would
otherwise explre, A register shall be kept by the Directors in which shall be entered particulars
of all contracts or arrangements to which this Article applies.

CONFLICT OF INTEREST

20.1

20.2

20.3

Each Shareholder hereby agrees that where it becomes aware that its interasts {or those of an
Affiliate of such Shareholder) in relation to any matter cenflict or are reasonably fikely te conflict
with the interests of the Company In any material respect, each such Shareholder shall
immediately give notice to the Company, the Board and the ather Shareholder or such conflict
or potential cenflict.

Al matters, agreements and transactions of the Company which are with a Shareholder or its
Affiliates or other refated parties will only be entered into by the Company with the unanimous
approval of the Shareholders in a General Meeting.

If a Shareholder (an “Interested Shareholder”) or its Affiliates or related parties is a party or
proposed party to any agreement or proposed agreement to be entered inte by the Company,
other than those non-material transacticns carried out In the ordinary course of business and on
an arm’s-length basis, all matters relating to such transaction, including the exercise of rights
and / or compliance with its abligations by the Company, shall be dealt with by the other
Shareholder(s) {or if the other Shareholder(s) so direct, the Company) and, accordingly, the
Interested Shareholder {and / or any nominee Director of such Shareholder} shall in relation to
such matters, be bound by and subject to the following conflict restrictions principals which are
to apply only ta the specific circumstances and matters and to the relevant Shareholder {and /
or nominee Directors of such Shareholder), unless the other Shareholder(s} otherwise agrees in
writing:

{a) exclusion from all decisions directly relating to such circumstance or matter;
(k) complete disentitlement and disenfranchisement from exercising any consent or any

votes an any resolutions proposed directly in connection with such circumstance or
matter; and
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{c) disentitlement and disenfranchisement from:
(i} receiving or being provided with information from or by the Company directly in

connection with such circumstance or matter; and / or

{ii) attending, speaking at and / or receiving any notice of any part of any Board
meeting at which such circumstance or matter is to be considered (and, to such
extent, the reguirements as to quorum as specified in these Articles shall be
amended s¢ that a quorum may be present notwithstanding the relevant
Director may not be in attendance or natified thereof),

OFFtCIAL SEAL

22,

The Board shall provide a Seal for the purposes of the Company and shall provide for the safe
custody of the Seal, The Seal shalf never be used except by the authority of the Board, and at
least two {2} Directors {one being a nominee of Packages and one being a nominee of SE} shall
sign every instrument ta which the Seal Is affixed, provided, nevertheless, that any instrument
bearing the Seal of the Company and Issued for valuable censideration shail be binding on the
Company notwithstanding any irregularity,

DIVIDENDS AND RESERVES

22,1

22.3

22,4

Declaration of Dividends and Restrictions on Amount Thereof

The Company in General Meetings may declare dividends, but no dividend shall exceed the
amount recommencded by the Board.

Interim Dividends

Tha Board may from time to time pay to the Shareholders such interim dividends as appear to
be Justified by the profits of the Company,

Distribution of Dividends

The profits undistributed as dividends shali be declared and paid according to the amounts paid
on the shares and the number of shares themselves.

Form of Payment

Any payment may be made by chegue sent through the post to the registered address of the
Shareholder or person entitled thereto, or in case of Joint holders to any one of such joint
holders at his registered address, or to such person and at such address as the Shareholder or
the person entitled or such joint holders, as the case may be, may direct. Every such cheque
shall he made payable to the order of the person to whom it is sent, or ta the order of such
other person as the Shareholder or person entitled or such joint holders, as the case may be,
may direct,

In case of payment of dividend ta any non-resident Sharehelder, such dividend shall be remitted
from the account of the Company to the designated account of such non-resident Shareholder
in accordance with applicable law,

Power of Board to create Reserve

The Board before recommending any dividend, may set aside out of the profits of the Company
such sum as they think proper as a reserve or raserves, which shall, at the discretion of the
Board, be applicable far meeting debt obligations or contingencies, or for equalizing dividends,
or far any other purpose to which the profits of the Company may propetiy be applied, and
pending such application may, in the tike discretion, either be employed in the business of the
Campany ot be invested in such investments {other than the shares of the Company), as the
Baard may from time to time think fit.
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Receipt for Dividends by Jaint Holders

If several persons are registered as joint holders of any share, any one of them may give
effectual receipts for any dividends payable on the shares.

Mo interest on Dividends

No dividend shall bear interest or mark-up against the Company. The dividend shall be paid
within the period laid down in the Ordinance.

Carrylng farward of Profits

The Directors may carry forward any profits which they may think prudent non to distribute,
without setting them aside as a reserve.

Unclalmed Dividends

Unclalmed dividends may be invested or otherwise used hy the Board for the benefit of the
Company untif claimed.

CAPITALISATION

24,

Any General Meeting may, upon recammendation of the Board, by unanimous approval of the
Sharehalders present in such General Meeting (either in persan or proxy), resolve that any
undistributed profits of the Company (including profits carried and standing to the credit of any
reserves or other special accounts or representing premiums received on the issue of shares and
standing to the credit of the share premium account and capital reserves arising from realized or
unrealized appreciation of the assets or goodwill of the Company or from any acquisition / sale
of interests in other undertakings) be capitalised. Such capitalised undistributed profits and
reserves shall be distributed amongst such of the Shareholders as would be entitled to receive
the same if distributed by way of dividend, and in the same proportions, on the footing that they
recome entitied thereto as capitat, All or any part of such capitallsed fund may be applied on
behalf of such Sharehglders for payment in full or in part either at par or at such premium as the
resolution may provide, for any unissued shares or debentures of the Company which shall be
distributed accordingly and such distributions or payment shall be accepted by such
Shareholders in full satisfaction of their interest In the said capitalised sum.

ACCOUNTS

24.1

24,2

Books of Accounts to be Kept

The Board shall cause to be kept proper books of accounts and to be maintained detailed,
complete, accurate and itemized accounts of the Company in accordance with the generally
accepted accounting principles in Pakistan and, to the extent possible, In accordance with the
International Financial Reperting Standards and the procedures of the International Accounting
Standards Board.

Where to be Kept

The beoks of accounts shall be kept at the Registered Office or at such other place as the Board
thinks fit and shall be open to inspection by the Directars during business hours.
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Inspection by Shareholders

Each Shareholder will have the right, exercisable by providing at least seven (7) days prior
written notice to the Company, at all reasenable times during the Company’s normal business
hours and at the sole expense of that Shareholder and with the assistance of the Shareholder’s
employees, consultants and / or representatives, to examine all ar any portion of the Company’s
hooks and accounts including, without fimitation the generality of the faregoing, all records,
invoices, and the contracts and agreements of the Company.

Profit and Loss Account and Balance Sheet

Once at least in every year, the Directors shall cause to be prepared and laid before the
Company in a General Meeting a Balance Sheet and Profit and tass Account, bath made up in
accardance with the Ordinance and to a date not more than three (3) months before the date of
the General Meeting. Every such balance sheet shall be accompanled by an Auditor's Certificate
and the Directors report in accordance with the provisions of the Ordinance in that respect.

Coples of Directors’ Report and Balance Sheet to he sent to Shareholders

A copy of the report of the Directors.and of the Balance Sheet {Including a report of the Auditors
and every document required by law to be annexed thereto), and of the Profit and Loss Account
shall be sent to all Shareholders along with the notice convening the General Meeting before
which the same are required to be laid at least twenty one (21) days preceding the General
Meeting.

Compliance with Ordinance

The Directors shall In all respects comply with the provisions of Section 230 to Section 247 of the
Ordinance, as applicable, in relation to the accounts of the Campany.

AUDIT

25.1

252

Appaintment of Auditors and thelr Dutles

Auditars shall be appointed and their duties regulated in accordance with Section 252 and
Section 260 of the Crdinance. The auditors shall have access to all books of accounts, records,
invoices, cheques, vouchers, papers and documents relating to the husiness of the Company.

It is clarified that the Auditors of the Company shall only be appointed from amongst the
PricewaterhouseCoopers, Deloitte Touch Tohwunatsu, Ernst & Young or KPMG (ar their affiliate
firms in Pakistan}.

Unaudited Accounts
{a) The Company shall prepare and provide to all the Shareholders:

{i} as soon as they are available, but in no event later than fifteen {15) Business Days
of the end of each calendar manth, financial statements and unaudited
management accounts of the Company made upto and as at the end of the
calendar month containing such information as the Shareholders may agree from
time to time;

{ii} as soon as it is available, but in any event within thirty (30) Business Days after
the end of each calendar quarter, a report from the Board on the financial
position and affairs of the Company and unaudited financial statements in
respect of such calendar quarter;
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(i1} as 500N as they are available, but in any event within eight (8) weeks from the
end of the financial year to which they relate, draft annual accounts of the
Company in a form substantially approved by the Auditors.,

(b} In addition to the above, the Company shall provide to all the Sharehalders:

( as soon they are available, full details of any actual or prospective material
change in the businass or the financial position ar affairs of the Company;

{ii) as soon as they are available, detaiis of any matters which might have a material
adverse impact on the business or the financial positian or affairs of the
Company, including material litigation affecting the business;

(iii} promptly, any information relating to the financial position and affairs of the
Company as the Shareholders may from time to time reasonrably require.

Bank Account and Use of Funds

The Company shall keep its funds in one or more bank accounts, In the sole name of the
Company, with banks approved by the Board. Such funds shall be used in connection with the
business of the Company (in accerdance with the Shareholders Agreement) or as may be

othatwise provided in the Memorandum,

NOTICES

26,1

26,2

26,3

26.4

265

How Netices to be Served

A notice may be given by the Company ta any Shareholder or Director either persanally or by
sending it to them by mail, prepaid postage, efectronic message or by facsimile, at their
registered address, or if they have no registered address in Pakistan, to the address suppfied to
the Company for the giving of notlces to them, Notwithstanding the foregoing, notices to
Shareholders and Directars that are located outside Pakistan shall be sent by facsimile and
electranic message.

Personal Delivery of Notlce

Where a naotice is delivered personally, the reciplent shall sign a receipt in such farm as the
Board shalt determine.

Service by Post

Where a notice is sent by post, service of the notice shall be deemed to be made by properly
addressing pre-paying and posting a letter containing the notice and uniess the contrary is
proved, to have been effected at the time at which the letter would be delivered in the crdinary
course of post,

Notice of Jolnt Holders

A natice may be given by the Company to the joint holders of a share by giving the notice to the
joint holder named first in the register in respect of the share,

Notice of General Meetings

Subject to the requirements of these Articles, notice of every General Meeting shalt be given in
the same manner herein authorised to {a)} every Shareholder, and also to (b) every person
entitled to a share in consequence of the death or insolvency of Shareholder, who but for his
death or insolvency would be entitled to receive notice of the General Meeting; and (¢} to the
Auditors of the Company for the time being.
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31

SECRECY

271

28,

Secrecy

Every Director, Chairman, Chief Executive, Auditor, Trustee, Shareholder, officer, servant, agent,
accountant or other persan employed in the business of the Company shall, if so required by the
Board before entering upan his duties, sign a declaration in the form approved by the Board
pledging himself to chserve strict secrecy representing the business and affairs of the Company
and all transactions of the Company with the customers and state of the accounts with
individuals and in matters relating thereto, and shail by declaration pledge himself not to reveal
any of the matters which may come to his knowledge in the discharge of his duties except when
required so to do by the Board, or by any General Meeting, ar by a court of law or by competent
authority, and except so far as may be necessary in order to comply with any provisions in these
Articles.

Restrictlon on Inspection of Books of Account of Company or on entering into the property of
the Company

No person other than Shareholders or Directors or the person authorised by the Company shalt
be entitled to enter the property of the Company, or inspect any account or hooks of accaunts
or document of the Company or properties of the Company, without permission of the Board
and to require disclosure of any Information relating to the Company’s trading, or any matter
which is or may be In the nature of a trade secret, mystery of trade, or secret to the conduct of
the business of the Company and which in the opinicn of the Board will be expedient in the
interest of the Company not to communicate.

DISTRIBUTION OF ASSETS ON WINDING UP

28.1

28.2

28.3

29,

If the Company shall be wound up (whether voluntarily or otherwise), the Liguidator may, with
the unanimous approval of the Shareholders present in a General Meeting {in person or proxy)
and any other sanctlon required by the Ordinance, divide amongst the Shareholders in specie or
kind, the whole or any part of the assets of the Company, whether they consist or property of
the same kind or not.

For the purpose of aforesaid, the Liquidator may set such value as it may deem fair {with the
unanimous approval of the Shareholders in a General Meeting) upon any property to be divided
as aforesald and may determine how such division shall be carrled out as between the
Shareholders or different classes of Shareholders.

The Liguidator may, within the Ilke sanction, vest the whele or any part of such assets In
trustees upon such trust for the benefit of the contributers as the Liquidator, with the like
sanction, think fit, but so that no Sharehoider shall be compelled to accept any shares for
securities whereupen there is any Hability.

INDEMNITY

29.1

Indemnity of Officers of the Company

Every Director, Chairman, Chief Executive or officer of the Company or any persen employed by
the Company as Auditors or advisor, shall be indemnified out of the funds of the Company
against any liability Incurred by him or her as such Director, Chairman, Chief Executive, officer,
Auditor or advisor, In defending any proceedings, whether civil or criminal, in which judgments
glven in his favour or in which he is acquitted, ar in connectien with any application under
Section 488 of the Ordinance In which relief is granted to him by court,
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29.2

30.

32

Individual Responsibility of Directors, etc.

No Directar, Chairman, Chief Executive, Secretary, legal advisor, attorney or other officer or
employee of the Company will be lizble for the acts, receipts, neglects or default of any other
Directar or office or for any loss or expenses happening to the Company through the
insufficiency or deficiency of title to any property acqulred by order of the Board, or other
officer for and on behalf of the Company, or for the Insufficiency or deficiency of any security in
or upon which any of the moneys of the Company shalt be invested, or for any loss or damage
arising from the bankruptcy, insolvency, or tortuaus acts of any persons or institutions with
whom any money, securities or effects shall be deposited, or for any loss associated by any error
of judgment or eversight on his part, or for any other loss, damage, or misfortune whether
which may happen in the execution of the duties of his office or in relation thereto, unless the

same happens through his own willful act or negligent breach of duty or breach of trust in
relation to the Campany.

PROVISIONS OF THE SHAREHOLDERS AGREEMENT

301

30.2

30.3

30.4

Notwithstanding anything contained in these Articles, if the provisions of the Memorandum or
these Articles at any time conflict with any provision of the Sharehelders Agreement, the
Shareholders Agreement shall, to the extent legally possible, prevail and the Articles shall, with
the unanimous approval of the Shareholders in a General Meeting, be amended to such an

extent so as to ensure that there Is no conflict between the terms of the Shareholders
Agreement and these Articlas,

The Shareholders shall at all times ensure campliance with and abide with all terms, conditions
and provisions of the Shareholders Agreement.

The provisions of the Shareholders Agraement shall stand and be deemed to be incorporated in
these Articles by reference.

The Company shali, at all times, ensure compliance with the provislons of the Shareholders
Agreement,
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We, the several persons, whose names and address as are subscribed hereunto are desirous of being formed into a Company in pursuange of these Articles of Asseciation, and we respactively agree

to-1ake the number of shares in lhe capilal of the Company set opposite 1¢ our respective names.

Name & Surname
{Present & Former} Father's/Husband's

Nalionality

Nurmiber of shares

Residentind address y .
in full Name i full ;L!lli‘u:?{j{omm N.LC. No. Oceupation in full iﬁrér?g;mh Signatuze
{in Block Leters) ¢ Y
SYED HYDER ALIL Syed Babar Ali Prkistanj 35201-1635225-1 Professional 70.F.C.C., Gulberg, {500) Five Hundred Sdi-
danaper Lahore
MUJEEB RASHID Chaudhry Abdul Rashid Pakistani 35201-5296887.7 Professional House No.54, Block L,
Manager Phasel, D.H.A,, {200} Two Hundred Sdf-
Lehore Canti., Lahore
KHALID YACOB Omar Yacob Pakistani 35202-2337385-9 Professional 304-Upper Mall, Lahore (200) Two Hundred Sd/-
Manager
Sdr-

Dated this 5™ day of September 2005

Witnass 10 the nbove signatures:  Adi J. Cawasji

Father's name:
Oceupation:
Nationality:
NW.LC. numbar:
Full address:

Mr. Jehangir M. Cawasp

Service

Pakistani

420060-0524360-9

66 B, Sauth Circular Avenue, D.H.A., Phase-2, Karachi-73500
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Bulleh Shah Packaging
A Packages group company

Head Office;
Shahrah-e-Roomi, P.O Amer Sidhu,
Lahore-54760, Punjab, Pakistan

Kasur Factory:

7 km, Kot Radha Kishen Road, Off 4 KM,
Kasur-Raiwind Road, District Kasur-55050,
Punjab Pakistan,

Latitude: 34.1417

Longitude: 74.359
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ANNEXURE H - LOAD FLOW AND SHORT CIRCUIT ANALYSIS
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1. EXECUTIVE SUMMARY

1.1 Job Description
Comprehensive short circuit calculations, load flow analysis of M/s Bulleh Shah Packaging has

heen carried out to determine short circuit levels on different buses and nodes, determination

of electrical equipment loadings, voltage drops on system buses under steady state operation,

The focus of this report is mainly on:
* Short circuit calculations,

® | oad flow conditions.

1.2 Network Background

Bulleh Shah Packaging is fed via O1No 132kV over head line from WAPDA grid station. This
supply Is stepped down to 11kV through 01 No 20/26MVA step down power transformer. The
main 132/11 kV transformer is equipped with on load tap changer that maintains constant
11kV supply at the transformer secondary. The 11kV incomer from this power transformer is
connected to the main grid station at switchgear +J1. Distribution transformers are installed to
feed the LV plant load.

There are 15 MV motors rated at 11kV, 10kV and 6kV in the network ranging from 2500KW to

56QKW rating. Motors are equipped with auto transformer for startup while there are few DOL
start motors as well,

The main 132kV/6.3KkV transformer is solidly grounded. All distribution transformers are solidly
grounded,

Bullehshah have also installed a 48MVA steam turbine to meet the power demand for the
plant and to become self retiant in power requirement.
The 48MVA steam turbine is grounded through a 127A NGR.

Siemens Pakistan 3004541342 Page Hof 45
M DG PT 1 june 2016 i"inal Report
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The maximum operating load of the network is around 25 MW,

e Caleoiations and Load i fow Analysis

Budten Shab Packaging

Short circuit current calculations and load flow analysis are therefore carried out to evaluate

the spare capacity and loading of existing system under steady state normal operation.

Please refer Annex A - Case 0 for the netwark structure f input data model.

1.3 Simulation Cases

As per the discussion with Bulieh Shah Packaging engineers regarding the network operation

and loading conditions, following operational cases have been simulated with respect to short
circuit and load flow calculations:

1.3.1 5-Phase, 2-Phase, 2-Phase to ground and 1-Phase to ground Maximum
Short Circuit Calculations

Case 2 OFF ON

Case 3 ON ON

Case 4 ON (12 +J3) ON ()
Case 5 ON (/3) ON (1 +12)

1.3.2 2 Phase Minimum Short Circuir Calouitation

Case 2 is considered for the minimum short circuit case.

1.3.3 1 Phase Minimum Short Circuit Calculation

Case 1 is considered for the minimum short circuit case.

Siemens Pakistan
M DG PTY

0045471342
1 June 2376

Fage 6 of 45
(inal Report
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ON
Case 2 OFF ON
Case 3 ON ON
Case 4 ON (12 + J3) ON (J1)
Case 5 ON (J3) ON (J1 + J2)
Siemens Pakistan 0045471342
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2. METHODOLOGY

The input data for network was provided by engineers of Bulleh Shah Packaging in the form of
single line diagrams, data sheets and load lists, The data was input into the network analysis

tool, PSS® SINCAL (Siemens Network Calculation) software,

2.1  Electrical Network Data

The network input model is prepared and madified with the help of data sent via emails and
data collected / provided at site.

Please see the input data model in Annex A, Case-O.

2.1.1 Nominal Voltages

Considering the nominal voltages of Bullehshah packaging network at different points,

following voltage levels are considered as reference voltages:
F 132kY

* 11kV

= GkV

" 33kV

* 0.4kV

" (.63 kY

2.71.2 Network Infeed Model

The utility connection to the plant is via 01No overhead line from the Kasur grid station. The
short circuit power at this connection point is ~ 1355 MVA on the 132kV side. This value has

been assumed for maximum condition,

Table 2.1 Specifications of Kasur Grid:

1 Kasur Grid 132 5.930 4.813

* Transformers are modefed as per their name plate data.

Stoamems aaes BARE AN N
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* All the no-load tap-changers have been set at 0 positions (Central Point).

* Onload Tap changer of TRT and TR2 have been modeled.

The details are as follows:

Toble 2.2 Specifications of Transformer

1 Grid TR 132 11.5 20 9.83 DYN11
2 | 842-3351 11 0.4 2.5 6.25 DYN11
3 1251-3351 11 0.4 2 6 DYN11
4 | 251-3352 11 0.4 2 6 DYN11
5 1 251-3353 11 0.4 2 6 DYN11
6| Tube Well No3 17 0.4 0.25 6 DYN11
7| Tube Well No 4 11 0.4 0.25 6 DYN11
8 [771-3351 11 0.52 2.5 6.25 DYN11
9 |771-3352 11 0.52 25 6.25 DYNT1
10 [771.3353 11 0.52 2.5 6.25 DYN11
11} 771-3354 11 0.4 2.5 6.25 DYN11
12 1771-3355 11 0.4 3 6.46 DYN11
13 |631-3351 11 0.4 2 6.11 DYN11
14| 71-3351 11 0.4 2 611 | DYN11
15 | 841-3351 11 0.4 2 6.9 DYN11
16 | 481-3351 1 0.4 2 6 DYN11
17 | 351-3351 11 0.4 2 6 DYN11
18 1371-3351 A 0.4 2 6.23 DYN11
19 1391-3352 11 0.4 2 6.12 DYN11
20 | 766-3359 1 0.4 2 6.25 DYN11
21 | 766-3358 11 0.4 2 6.25 DYN11
22| 799-3357 11 0.4 2 6.18 DYN11
23 | 799-3356 11 0.4 2 6.2 DYN11
24 | 766-3355 11 0.4 2 6.22 DYN11
25 | 766-3354 1 0.4 2 6.22 DYNT1
26 | 766-3353 11 0.4 2 6.23 DYNT1
21 | 766-3352 11 0.4 2 6.2 DYNT1
28 | 766-3360 11 0.4 2 6.18 DYNT1
29 | 766-3351 11 0.4 2 6.13 DYNT1
Siemans Vaiision Y TR vane Duf 45
[N RS NE| rane final Keport
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30 | 712-3352 11 0.4 2 6.17 DYNT1
31 1737-3351 11 0.4 2 6.15 DYN11
32 | 712-3351 11 0.4 2 6.08 DYN11T
33 |736-3351 11 0.4 2 6.05 DYN11
34 1711-3351 11 6 3 10 DYN11
35 | 711-3352 11 0.4 2 6 DYNT1
36 | 722-3352 11 0.4 2 6 DYN11
37 | 711-3354 11 0.52 2 6.25 DYN11
38 | 722-3351 11 0.4 2 6 DYN11
39 |371-3352 11 0.69 3 6 DYN11
40 [371-3353 11 0.69 3 6 DYN11
41 1371-3354 11 0.4 2 6 DYN11
42 1 391-3351 11 0.4 2 6.12 DYN11
43 | 767-3351 11 0.52 2 6.25 DYN11
44 | 767-3352 11 0.52 3 6.25 DYNT1
45 | 767-3353 11 0.52 3 6.25 DYN11
46 | 767-3354 11 0.4 2 6 DYN11
47 1767-3355 11 0.52 2.5 6.25 DYN11
48 | 767-3356 11 3 3 6.25 DYN11
49 | 767-3357 11 0.52 2.5 6.25 DYN1T1
50 | 737-3352 11 0.52 2 6.25 DYN11
5T 1713-3355/1610 11 6 2 4,35 YNO

52 1 713-3356/1620 1 6 2 4.35 YNO

53 1713-3357/1630 11 6 2 4.35 YNO

54 | 713-3353/1640 11 6 3 4.38 YNC

55 | 713-3354/1550 11 6 3 4.38 YNO

56 | 736-3352 11 10 2.5 6.05 YO

57 | 736-3353 11 10 2.5 6.05 YO

58 |371-3355 11 0.4 2 6 DYN11
59 [713-3352 11 0.4 2 7.08 DYN11

* Percentage Impedance
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2.4 Load o)

Table 2.3 Specifications of Medium Voltage Motors

All medium voitage motors are modeled as separate individual motors as per their data

sheets / name plate data.

Starting current (la/in} of all medium voltage motors is considered as 5.5 in accordance
with the IEC 60909-2 due to unavailability of the data sheets,

For medium voltage motors with powers per pair of poles greater than or equal to TMW,
R/X = 0.10 is considered as per IEC 60909-0

For medium voltage motors with powers per pair of poles less than 1MW, RIX = 0.15 is
considered as per IEC 60909-0

For low voltage motors with cable connections, R/X ratio= 0.42 is considered as per (EC
60909-0.

Starting current (la/in) of all low voltage motors is taken as 6.7 as per |[EC 60909-2.

For the VFD motors a reduced starting current ratio of 1.0 has been assumed.

The details are as follows:

T Refiner ?:(344 Motor | 2500 | ] 1
2 | Defibrator 710 11 0.85 5.5 0.95
3 | Refiner Motor #1 560 11 0.81 5.5 0.95
4 | Refiner Motor #2 560 1 0.81 5.5 0.95
5 | Refiner Motor # 3 560 11 0.81 5.5 0.95
& | 713M1630 1200 11 0.87 6.3 0.95
7 | 713M16010 1200 1 0.87 6.3 0.95
g | 713M1620 1200 11 0.87 6.3 0.95
g | 713M1640 1600 11 0.87 5.8 0.95
10 | 713M1650 1600 11 0.87 5.8 0.95
11 | Pulper Refiner Motor 2 1000 10 0.87 5.5 0.95
12 | Pulper Refiner Motor 1 1000 10 0.87 5.5 0.95
13 | Pulper Motor 560 6 0.85 5.5 0.95
14 | Disperger Motor 800 6 0.85 5.5 0.95
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15 | Vacuum Pump 1430 3.3 0.9 5 0.95
“Efficiency

2.1.5 Modeling of Cables

Cable impedances are chosen from PSS@SINCAL database. The data for cable sizes, lengths and
nuimber of paralle] systems have been provided by BullehShah Packaging. The permissible

maximum continuous load current (th) is evaluated by considering the reduction factor i.e. ith
=lrated x Reduction Factor,

Reduction factor of the cables is calculated by considering the following factors:
* Ambient temperature: 45°C,

* Number of paralfel system.

* Nature of cable laying.

* Soil thermal resistivity etc.

We have considered an overall reduction factor of 0.7 for all cables laid in the entire
BullehShah Packaging. Zero sequence data of the cables was not available. We have therefore
considered these values from PSS*SINCAL database.

2.1.6 Annotations:

The short names and their description for different electrical elements used in PSS ®SINCAL are
listed below:

4
i

Short Circuit Power

Ty

kv Rated Voltage {Side 1)
kV Rated Voltage (Side 2)
3n MVA Rated Apparent Power
vk % Ref'erence Short Circuit Voltage
(% impedence)
S/Sb % Ratio Apparent Power

ViVn % Actual voltage/Rated Voltage
initiat SC Current
'y KA the maximum of the effective

values of the current expected
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at the moment the short circuit
ocecurs

ip

Peak SC Current
the peak value of the maximum

KA
possible short circuit current in
o the conductor
fL.ia, IL2a, IL3a KA Absolute current

Absolute return current

rated active power

cosphin Rated Power Factor
la/in pu Current Ratio At Start-Up
etan pu Rated Efficiency

Cross Schon

mm?
q
I m Length
8] Mo, of Parallel Systems
f

Reduction factor

Current Loading

Power f!ow towards the node

Power flow away from the node

K", Ip (For cables)

Depicts the flow towards the
respective node.

Stemanrs Pakistan
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5. SHORT CIRCUIT STUDY

3.7 Introduction

The short circuit calculations are carried out using IEC 60909-0/2001 standard, The initial

symmetrical short clrcuit (k") is referred to as the thermal stress of breaker and peak current
(ip) will determine the mechanical stresses on the breaker.

2 phase minimum short circuit is used for protection coordination for phase faults while 1

phase minimurm short circuit will be used for earth fault settings.

Maximum short circuit current will be calculated when alf generating sources & ali the load in
the network is in operaticn. The minimum short circuit current will be calculated when all the

load is disconnected from the system {systemn startup from black out).

3.2 Adopted Procedure

The method used for calculation is based on the introduction of an equivalent voltage source
at the short-circuit location. The equivalent voltage source Is the only active voltage of the
system. All network feeders, synchronous and asynchronous machines are replaced by their
internal impedances. [n all cases it is possible to determine the short-circuit current at the
short-circuit location with the help of an equivalent voltage source. Operational data and the
load of consumers, tap changer position of transformers, excitation of generators are

dispensabie. Short circuit current distribution diagram is givert below:

Page 14 of 45
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DC component i, of the short-ciucuit current

Bottom envelops

Iy =initial symmetrical short-circuit current
fo = peak short-circuif current
L, = steady-state short-circuit cunvent

fae. = d.c. component of short-circuit current

A = initial value of the d.c. conponent iy,

Figure 3.1: Short-circuit current distribution in a far from generator short circuit

Time

Initiai symmetrical short circuit current (Ik"): RMS value of the ac component of short circuit
current applicable at the onset of short circuit,

Peak short circuit current (ip); The highest possible instantaneous value of the current,
following the occurrence of the short circuit. The highest value of ip depends on the time
constant of the decaying apertodic component i.e on the X/R or R/X of the short circuit
impadance and is reached if the short circuit starts at zero voitage. ip also depends on the
decay of the symmetrical ac compoenent of the short circult current.

Steady state short circuit current (Ik): RMS value of the short circuit current which remains
after the decay of the transient phenomenon.

DC component of short circuit current (ia): Mean value between the tep and botiom
envelope of a short circuit current, decaying from an initial value A to zero.

T
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Table 3.1 Voltage Factors according to [EC-60909-0

Voltage factor ¢ for the calculation of
Maximum Short-Circdit | Minimum Short-Circuit
Nominal Voltage Currents Currents
__ggr__ Conax ) Cmin
Low Viltage
100V to 1000V 1.053 0.95
{IEC 60038) 1.044
Medium Voltage
>TKV to 35 kV
(IEC 60038) 1.10 1.00
High Voltage®
>35 kV
|EC 60038)

" cmaxUnshould not exceed the highest voltage Um for equipment of power systems.

2 If no nominal voltage is defined cmaxUn = Umor €maxUn = 0.80 X Um should be applied.

3 For low-voltage systems with a tolerance of +6 %, for example systems renamed
from 380V to 400V.

4 For low-voltage systems with a tolerance of +10 %.

When calculating maximum short circuits, it is necessary to introduce the following conditions
as per IEC 60909-0;

» Voitage factor cmes according to table 3.1 shall be used for the calculation of short
circuit currents,

e Choose the system configuration and the maximum contribution from the power
plants and the network feeders which lead to the maximum short circuit current at the

shart circuit location.

+ \When equivalent impedances are used to represent the external networks, the
minimum equivalent impedance shall be used which corresponds to the maximum

short circuit contribution from the network feeders.

» Motors shall be included in accordance with their appropriate reactance by resistance
ratios.

» Resistance of line (overhead lines and cables}) is to be introduced at a temperature of
20 degree centigrade.

When calculating minimum short circuits, it s necessary to introduce the following conditions
as per IEC 60209-0;

* Voltage factor cmin according to table 3.1 shall be used for the calculation of short

circuit currents.

T T3 af 45
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« Choose the systermn configuration and the minimum contribution from the power

J piants and the network feeders which lead to the minimum short circuit current at the

short circuit tocation.

+ Motors shall be neglected.

a higher temperature of 80 degree centigrade.

| 3.3 3 Phase Maximum Short Circuit Cases

+ Resistance of line (overhead lines, cables and neutral conductors) is to be intreduced at

) For 3 phase maximum short circuit calculations, the following color coding have been used to
! check the switchgear thermal withstand capability {ik").

“| Green: OK

Red: Switchgear exposed to 100% of its rated limit under 3 phase fauit condition.

l Alt MV buses are rated at Ik” = 25KA and Ip = 62.5KA

3-phase maximum short circuit results at different bus bars are given below:

For detailed resuits please refer Annex-A.

Following operating scenarios have been simulated for 3 phase short circuit calculations:

Case 2 OFF ON

Case 3 ON ON

Case 4 ON(J2 +13) ON (1)
Case 5 ON (J3) ON ()1 +§2)

Sternens dakistan

EERE AR
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Results of MV Buses:

Brilleh Shah Packaging

Short Cireuit Calculations and Load FHlow Analysis

Table 3.2 3-Phase Maximum Short Circuit Levels — Case 1

1| Grid Station Bus 11KV | 33.65 | 76.96 25 62.5
2 |swel2 11KV 37.30 | 91.20 25 62.5
3 | sw+1 11KV 37.30 | 91.20 25 62.5
4 | swe3 11KV 37.30 | 91.20 25 62.5
5 |ETP251-3311 11KV 29.07 | 61.97 25 62.5
6 | CTMP (621,631,671) 11KV 3313 | 75.11 25 62.5
7 | Coater 771 - 3311 11KV 33.48 | 76.36 25 62.5
8 2::3;“:}{“&”‘1””9 and Water 11Ky | 3255 | 7312 25 62.5
9 | Utitities (371 391) 1KV 36.83 | 89.06 25 62.5
10 | PM-6 766 11KV 3332 | 75.79 25 62.5
1 zazczﬁgii’;feiggg 2 11KV 31.92 | 71.02 25 62.5
12 | 631-3312 11KV 32.95 | 74.47 25 62.5
13 | DIP 711 11KV 32.66 | 73.51 25 62.5
14 | PM-7 (767) 11KV 3504 | 82.04 25 62.5
15 ‘B‘;”f‘g" Turbine + 200TPH 11KV 36.87 | 89.17 25 62.5
16 | New Refiner for Tetra 713 11KV 29.15 62.00 25 62.5
17 | Stock Prep 11KV 3210 | 71.61 25 62.5
18 | Pulper Refiner Motors 736 1TTRY 31.91 70.99 25 62.5
19 | HT Room DIP 6KV 401 | 10.66 NA NA

Siemens Pakistan

EM G PTE

3004541342
1 hune 2016

Page 18 of 45
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;l Case — 2

Results of MV Buses:

—

Table 3.3 3-Phase Maximum Short Circuit Levels — Case 2

Grid Station Bus 1KY 26.96 54.51 25 62.5
2| swe)2 11KV 27.74 67.04 25 62.5
i 3 | swan Ty | 2774 | 67.04 25 62.5
B 4 | SW+)3 11KV 27.74 67.04 25 62.5
l 5 | ETP251-3311 11KV 23.00 50.00 25 62.5
| 6 | CTMP (621,631,671) 11KV 25.45 58.19 25 62.5
T 7| coater 771- 3311 1Ky | 2562 | 5881 25 62.5
‘ 8 :gg:.;yhandling and Water 11KV 35.04 56.74 25 6.5
| 3 | Utilities (371 391) 11KV | 2748 | 65.83 26 62.5
, 10 | PM-6 766 11KV 25.57 | 58.64 25 62,5
D e e [ [ | w | s
! 12 | 631-3312 T1KY 25.35 | 57.81 25 62.5
13 | DIP 711 11KV 2521 | 57.34 25 62.5
' 14 | PM-7 (767) T1KY 26.52 | 62.12 25 62.5
| 15 | 41MW Turbine + 200TPH kv | 271 | 6590 - 625

_ Boiler
1 16 | New Refiner for Tetra 713 11KV 23,22 50.56 25 62.5
‘ 17 | Stock Prep 11Ky | 2481 | 5593 25 62.5
i 18 | Pulper Refiner Motars 736 11KV 24.76 55.80 25 62.5
19 | HT Room DIP BKY 3.97 10.51 NA NA

Siemnens Pakistan

EM0G PTI

3004541342
1 June 2016

Page 19 of 45
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Case — 3

Results of MV Buses:
Table 3.4 3-Phase Maximum Short Circuit Levels - Case 3

B3

Gd atn Bus
2 | SW 2 11KV 46.25 | 114.32 25 62.5
3 | sw+n 11KV 46.25 | 114.32 25 62.5
4 SW +)3 11KV 46.25 114.32 25 62.5
5 | ETP251-3311 T1RY 34.11 71.58 25 62.5
6 | CTMP (621,631,671) 11KV 39.88 89.73 25 62.5
7 | Coater 771- 3311 11KV 40.45 91.71 25 62.5
8 Straw handling and Water 11KV 38.15 87.24 55 62.5
Supply A
9 | Utilities (371391) 11KV 45.53 11,02 25 62.5
10 | PM-6 766 11KV 10.11 90.65 25 62.5
e I T N I
12 | 631-3312 11KV 39.62 88.82 25 62.5
13 | DIP 711 11KV 39.17 87.32 25 62.5
14 | PM-7 (767) 11KV 42.75 | 100.03 25 62.5
15 ;1(1”1\/;\:\1 Turbine + 200TPH 11KV 45.59 111.18 25 62.5
16 | New Refiner for Tetra 713 11KV 34.01 71.00 25 62.5
17 | Stock Prep 11KV 38.46 84.96 25 62.5
18 | Pulper Refiner Mators 736 11KV 38.08 83.77 25 62.5
19 | HT Room [P BKV 4.04 10.75 NA NA
Siemens Paidstan 3004547342 Page 20 of 45
M DGR 1 hune 2018 [inai Report
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Case -4

Results of MV Buses:

Table 3.5 3-Phase Maximum Short Circuit Levels — Case 4

Grid Stati Bus
2 {SWe2 11KV 32.78 | B80.63 25 62.5
3| SW+JT 11KV 13.47 33.69 25 62.5
4 SW +)2 11KV 32.78 80.63 25 62.5
5 | ETP251-3311 11KV 12.37 29.10 25 62.5
& | CTMP (621,631,671) 11KV 13.01 31.64 25 62.5
7 | Coater 771 - 3311 11KV 13.02 31.68 25 62.5
g gzr;;x;yhandling and Water 1KY 2908 66.70 25 62.5
9 | Utifities (371 391) 11KV 32.42 78.94 25 62.5
10 | PM-6 765 11KV 29,73 68.53 25 62.5
o (S mseems | [ e (oo | s | e
12 | 631-3312 11KV 12.99 31.54 25 62.5
13 1DIP711 11KV 29.22 66.71 25 62.5
14 | PM-7 (767) 11KV 31.06 73.49 25 62.5
15 ;(1);‘\:3\:1/ Turbine + 200TPH 11KV 32.45 79.04 25 62.5
16 | New Refiner for Tetra 713 11KV 26.47 57.32 25 62.5
17 | Stock Prep TTKY 28.74 65.01 25 62.5
18 | Pulper Refiner Motors 736 11KV 28.62 64.63 25 62.5
19 | HT Room DIP BKV 3.99 10.61 NA. NA

Siernens Pakistarn
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Case — 5

Results of MV Buses:

Table 3.6 3-Phase Maximum Short Circuit Levels — Case 5
BT e B CaT 5% T e

1 Grid Station Bus

2 | SW+i2 11KV 18.85 45.92 25 62.5
3| sw+ 11KV 18.65 45.92 25 62.5
4 | SW+I3 11KV 27.80 58.40 25 62.5
5 | ETP 251-3311 11KV 16.49 37.49 25 62.5
6 [ CTMP (621,631,671) 11KV 17.68 41.87 25 62.5
7 | Coater 771 -3311 11KV 17.73 42.07 25 62.5
8 Straw handling and Water 1KY 17.42 40.88 35 62.5

Supply -
9 | Utilitles (371 391) 11KV 18.53 45.32 25 62.5
10 | PM-6 766 11KV 17.75 42.14 25 62.5
e R I
12 | 631-3312 11KV 17.63 41.68 25 62.5
13 | DIP 711 1KY 2512 58.36 25 62.5
14 | PM-7 (767) ' 11KV 26.41 63.31 25 52.5
15 ;;ﬁ{lg‘:v Turbine + 200TPH 1KY 97 37 67.23 25 62.5
16 | New Refiner for Tetra 713 11KV 23.18 51.34 25 62.5
17 | Stock Prep T1KY 24,72 56,91 25 62.5
18 | Pulper Refiner Motors 738 TRV 17.38 40.73 25 62.5
19 | HT Room DIP BKY 3.97 10.52 NA NA
Siemens Pakistan 3004541342 Page 22 of 45
EMDG T 1 June 7016 Final Roport
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Maximum Short Circuit Calculation

2 phase maximum shart circuit has been calculated only for case 3 which depu:ts the normal
plant operating conditions.

Table 3.7 2-Phase Maximum Short Circuit Levels = Case 3

‘ Grnd Stat:on Bus o
2z SW+J2 11KV 38.7 8.7 25
3| SW+n1 11KV 38.71 38.71 25
4 | SW+J3 11KV 38.71 38.71 25
5 1 ETP 251-331 TIKY 28.81 28.81 25
6 | CTMP (621,631,671) TTRV 33.54 33.54 25
7 | Coater 771- 3311 11KV 34.00 | 34.00 25
8 gtlrs;\;fyhandling and Water 11Ky 3293 372.93 26
9 | Utilities {371 391) 11KV 3813 | 3813 25
10 [ PM-6 766 T1KV 33.75 33.75 25
11 Stock Prep 736 OCC 712 11KV 32 08 372 08 55
and Chem prep 737
12 |631-3312 17KV 33.32 | 33.32 25
13 | DIP 711 11KV 32.96 32.96 25
14 | PM-7 (767) 11KV 35.87 35.87 25
15 ;1;:‘;/::\! Turbine + 200TPH 11KV 38.18 18.18 25
16 | New Refiner for Tetra 713 T1KY 28.74 28.74 25
17 | Stock Prep 11KV 32.37 32.37 25
18 | Pulper Refiner Motors 736 11KV 32.07 32.07 25
19 { HT Room DIP 6KV 3.49 3.49 NA

Slamens Palastan
M DG PTL

3004541342
T June 2016

Page 23 of 45
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3.5 2 Phase to Ground Maximum Short Circuit Calculation

Maximum 2 phase to ground short circuit has been calculated only for case 3 whicht depicts
the normal plant operating conditions.

1| Grid Station Bus Tiakv | 3622 | 37.46 | 1483 | 25
P SW +)2 11KV 40.14 38.77 13.49 25
3 Sw+n 11KY 40,14 38.77 13.49 25
4 SW+J3 1KY 40,14 1 38.77 13.49 25
5 | ETP251-3311 11KV 30.58 28.01 10.04 25
6 | CTMP {621,631,671) 11KV 35.27 33.03 11.72 25
7 | Coater 771 - 3311 11KV 3570 | 33.56 11.93 25
8 Straw handling and Water 1KY 34.64 32.44 11.63 55
Supply .

8 | Utilities (371 391) 11KV 39.60 38.13 13.31 25
10 | PM-6 766 11KV 35.49 33.25 11.78 25
1 Stock Prep 736 OCC 712 11KV 33.86 3745 1117 ' 25

and Chem prep 737
12 }631-3312 11KV 35.06 32.80 11.64 25
13 | DIP 711 11KV 3472 | 3239 11.48 25
14 | PM-7 (767) 11KV 37.50 35.59 12.54 25
15 ;1;:‘;:12\:\! Turbine + 200TPH 11KV 39.65 38.17 13.32 25
16 | New Refiner for Tetra 713 11KV 30.31 28.37 10.95 25
17 | Stock Prep 11KV 34.17 31.81 11.38 25
18 | Pulper Refiner Motors 736 TTKV 33.85 31.43 11.17 25
19 | HT Room DIP BKY 391 3.92 3,52 NA
Siemens Pakistar 3004541342 Page 24 of 45
M DG PTI 1 June 2016 Final Roport
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Following operating scenarioc has been simulated for 2 phase minimum short circuit

calculations:

Case 2

Results of MV Buses;

Table 3.9 2-Phase Minimum Short Circuit Levels

1 | Grid Station Bus 11KV 7.00 7.00 25
2 | Sw+)2 11KV 6.83 6.83 25
3 SW+11 11KV 6.83 6.83 25
4 SW+13 TTKV 6.83 6.83 25
5 |ETP251-3311 T1KV 6.40 6.40 25
B | CTMP (621,831,671) 11KV 6.62 6.62 25
7 | Coater 771- 3311 11KV 6.65 6.65 25
g g'g;;\:yhandllng and Water 11KV 6.61 6.61 25
9 | Utilities (371 391} TIKY 6,81 6.81 25
10 | PM-6 766 TTRV 6.62 6.62 25
" [nscromorep 37| TR | 8se | e 2
12 | 631-3312 11KV 6.61 6.61 25
13 | DIP 711 11KV 6.59 6,59 25
14 | PM-7 (767) T1KV 6.72 6.72 25
15 g;m\;\/ Turbine + 200TPH 11KV 6.81 6.81 25
16 | New Refiner for Tetra 713 11KV 6.35 6.35 25
17 | Stock Prep 11KV 6.58 6.58 25
18 | Pulper Refiner Motors 736 11KV 6.55 6.55 25
19 | HT Room DIP BKRY 2.09 2.09 NA

Siemens Pakdstan

M DG PTI

30045413472
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3.7 1 Phase Maximum Short Circuit Calculation

Following operating scenarios have been simulated for 3 phase short circuit calculations:

Lo i ?’ o ,
Case 2 OFF ON
Case 3 ON | ON
Case 4 ON (J2 +13) ON (J1)
Case 5 ON (J3) ON(J1 +12)
Siemens Pakistar 300494134 2 Page 26 of 45
EM DG PTL 1 june 2016 Firtal Report
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Case -1

Resuits of MV Buses:

Table 3.10 1-Phase Maximum Short Circuit Levels — Case 1

Pt

Bullgh Sl Packaqing

st e s A .’Ai"jtxl‘ﬂf

Gndtatlon Bus
2| SW+12 11KV 0.146 0.146 25
3| SW+J1 11KV 0.146 0.146 25
4 | SW+I3 11KV 0.146 0.146 25
5 |ETP251-3311 11KV 0.146 0.146 25
6 | CTMP (621,631,671) 11KV 0.146 0.146 25
7 | Coater 771 - 3311 11KV 0.146 0.146 25
3 g'lcirpa;\;'yhandling and Water 11KV 0.146 0.146 25
9 | Utilities (371391) 11KV 0.146 0.146 25
10 | PM-6 766 11KV 0.146 0.148 25
1 (S:;o:;r:)r;;;?lsgiocc 712 and 1KY 0.146 0.146 25
12 1 631-3312 11KV 0.146 0.146 25
13 |owp711 11KV 0.146 0.146 25
14 | PM-7 (767) T1KY 0.745 G.146 25
15 gg:\é\;\f Turbine + 200TPH oy 0.146 0.146 25
16 | New Refiner for Tetra 713 11KV 0.146 0.146 25
17 | Stock Prep TRV 0.146 0.146 25
18 | Pulper Refiner Motors 736 11KV 0.146 0.148 25
19 | HT Room DIP BKY 3.748 3.748 NA

Siemans P kstan
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Results of MV Buses:
hble 3.11 1-Phase Maximum Short Circuit Lavels — Case 2
12 .3:1‘. = : Ay R AT T “'i e

i T | Grid Station Bus 11KV 18.68 18.68 25
"2 |sw+l2 11Ky 17.93 17.93 25
| 13 |swa 11Ky 17.93 17.93 25
4 | sws 11KV 17.93 17.93 25
15 | ETP251-3317 11Ky 13.99 13.99 25
Ve | cmvp (621,631,671) 11KV 16.96 15.96 25
w7 | Coater 771-3371 11KV 16.17 16.17 25
[ ;
‘8 Straw handling and Water 11KV 15.78 15.78 25
Suppty
19| Utilities (371391) 1ky | 17.73 17.73 ‘ 25
"o | pPm-6766 1KY 16.03 16.03 25
B Stock Prep 736 OCC 712 and 11KV 15.34 15.34 25
i Chem prep 737
12 | 631-3312 T1KY 15.87 15.87 25
=
13 | DI 711 TRV 15.70 15.70 25
14 | PM-7 (767) 11KV 16.88 16.88 25
(5 41MW Turbine + 200TPH 1y 1774 1774 5
Boiler
]6 New:Refiner for Tetra 713 11KV 14.81 14.817 25
17 T stock prep 1KY 15.53 15.53 25
_18 | Pulper Refiner Motors 736 11KV 156.34 15.34 25
19 HT Room DIP 6KV 3.72 3.72 NA
|
'f
—
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Case — 3

Results of MV Buses:
Table 3.12 1-Phase Maximum Short Circuit Levels = Case 3

i ?1%
4 0 :
1, +y

1 | Grid Station Bus 1Ky | 22.20 22.20 25

2 SW+J)2 TIKV 21.35 21.35 25
3 SW +1 11KV 21.35 21.35 25
4 SW 13 _ TT1KY 21.35 21.35 25
5 | ETP257-3317 T1KY 16.85 16.85 ' 25
6 | CTMP (621,631,671) 11KV 18.51 18.51 25
7 | Coater 771- 3311 11KV 18.82 18.82 25
g gtlr;;ul'yhandling and Water 11KV 18.31 18.31 25
9 | Utilities (371 391) 11KV 21.06 21.06 ' 25
10 | PM-6 766 11KV 18.60 18.60 25
11 (S:;o:rl:‘z)rrii';%iocc 712 and 11KV 17.65 17 65 25
12 | 631-3312 11KV 18.39 18,39 25
13 | DIP 711 11KV 18.13 18.13 25
14 | PM-7 (767) 11KV 19.82 19.82 25
a5 4TMW Turbine + 200TPH 11KV 21.07 21.07 25
Boiler
16 | New Refiner for Tetra 713 11KV 16.86 16.86 25
17 | Stock Prep 11KV 17.94 17.94 25
18 | Pulper Refiner Motors 736 11KV 17.64 17.64 25
19 | HT Room DIP BKY 3.76 3.76 NA
Siemens Pakista FMLA A2 Page 29 of 45
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Table 3.13 1-Phase Maximum Short Circuit Levels — Case 4

T | Grid Station Bus 11KV 12.646 | 12,646 25
2 | SW+)2 11KV 0.142 0.142 25
3 |sw+n 11KV 12,119 12,119 25
4 | SW=J3 11KV 0.142 0.142 25
5 1ETP251-33MN 11KV 10.335 10.335 25
6 | CTMP (621,631.671) T1KY 11.286 11.286 25
7 | Coater 771-3311 TRV 11.362 11.362 25
8 g’gs;\:yhandling and Water 1KY 0.142 0.142 25
9 | Utilities (371 391) 11KV 0.142 0.142 25
10 | PM-6 766 11KV 0.142 0.142 25
11 (S:tho:nl;l;rfe;;‘%ﬁ_focc 712 and 11KV 0.142 0.142 25
12 {631-3312 11KV 11.246 11,246 25
13 | DIP 711 11Ky 0.142 0.142 25
14 | PM-7 (767) 11KV 0.142 Q.142 25
15 | 4TMW Turbine + 200TPH 11Ky 0.142 0.142 -
Boiler
16 | New Refiner for Tetra 713 11KV 0.142 0142 25
17 | Stock Prep 11KV 0.142 0.142 25
18 | Pulper Refiner Mators 736 11KV 0.142 0.142 25
19 | HT Room DIP 6KV 3.737 3.737 NA
Siemens ke A04h41342 Page 3G of 45
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Results of MV Buses:

Table 3.14 1-Phase Maximum Shoit Circuit Levels — Case 5

Bulleh Shal Packaging

Short Ciecuit Caleutalions and Load Flow Avalysis

3

1 ) Grid Station Bus ' 1 K B 15.393 B 25
2 SW+J2 11KV 14.750 14.750 25
3| SwW+l1 11KV 14.750 [ 14.750 25
4 SW +13 TTKV 0.140 0.140 25
5 ETP 251 - 33711 11KV 12.082 12.082 25
6 | CTMP (621,631,671} 11KV 13.459 13,459 25
7 | Coater 771-3311 1KY 13.590 13.590 25
g g‘g;;\;yhandling and Water 11KV 13.312 13.312 ’5
8 ! Utilities (371 391) 11KV 14.618 14.618 25
10 | PM-6 766 T1KV 13.514 13.614 25
11 (S;;o;;?;%?;occ 712 and 1Ky | 13.048 | 13.048 25
12 | 631-3312 11KV 13.400 13.400 25
13 | DIP 711 TTKY 0.140 0.140 25
14 | BM-7 (767) TTKV 0.140 0.140 25
15 | 41TMW Turbine + 200TPH Boiler 11KV 0.140 ¢.140 25
16 | Mew Refiner for Tetra 713 11KV G.140 0.140 25
17 | Stock Prep 11KV G.140 0.140 75
18 | Pulper Refiner Motors 736 1KY 13.045 13.045 25
19 | HT Room DIP 6KV 3.716 3.716 NA
SRINENS Pdslirn RHALLERRS Page 31 of 45
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3.8 1 Phase Minimum Short Circuit Calcuiation

Following operating scenarios have been simulated for 1 phase minimum short circuit

calculations:

Resuits of MV Buses:
Table 3,15 1-Phase Minimum Short Circuit Levels

s T 3 PRI

1 | Grid Station Bus 11KV 0.132 0.132 25
2 | sw+J2 11KV 0.133 0.133 25
3| swaen ' 11KV 0.133 0.133 25
4 | SW+J3 11KV 0.133 0.133 25
5 | ETP251-3311 11KV 0.132 0.132 25
6 | CTMP (621,631,671} 11KV 0.132 0.132 25
7 | Coater 771-3311 11KV 0.132 0.132 25
8 ggs;\fyhandling and Water 1KY 0.132 0.132 25
9 ! Utilities (371397} 11KV 0.133 0.133 25
10 | PM-6 766 19KV 0.132 0.132 ' 25
11 Stock Prep 736 OCC 712 and 1KY 0,132 0.132 25
Chem prep 737
12 | 631-3312 11KV 0.132 0.132 25
13 | DIP 711 11KV 0.132 0.132 25
14 | PM-7 (767) 11KV 0.132 0.132 25
15 | 4TMW Turbine + 200TPH 1KY 0.133 0.133 -
Boiler
16 | New Refiner for Tetra 713 11KV 0.132 0.132 25
17 | Stock Prep 11KV 0.132 0.132 25
18 | Pulper Refiner Motors 736 11KV 0.132 0.132 25
19 | HT Room DIP BRY 2.147 2.747 NA
Siemens Bakistan 30541347 Page 32 of 45
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4. LOAD FLOW ANALYSIS

4.7 Introduction

Every load flow problem specifies a system of non-linear equations with no direct solution,
iterative methods, such as current iteration or the Newton-Raphson method, are the only
methads that remain. With PSS® SINCAL, either of these procedures can be used.

Newtonian procedures solve problems through iteration by beginning with an Initial solution
to the desired solution. This sotution Is improved step by step in order to obtain a linearized
statement. Corrections to the voltage rate and the voltage angle are calculated from the active
and reactive power still at variance with the prescribed values.

In the normatl operation scenario, the load shall be fed by the power transformer from the grid
and the 41TMW steam turbine. The total load requirement of network is of about 25 MW. All
the continuous running motors are considered in load flow study, However, the standby load
is disconnected from the system to achieve the real loading of the network. The onload tap

changer of the power transformers are modeled to keep the voltages within 99% to 101% at
the main 11kV bushars.

Load flow study has been carried out to verify:
* The voltage drops at all main L.V bus-bars.

* Loading of generator, transformers, cables etc.

* Active and reactive power flow in the nstwork,

4.2 Load Flow Scenarios and Resulis

The voltage profiles results from load flow results are tabulated below, For detailed results at

each node, active and reactive power flow and percentage current loadings of MV cables in
the branches and motor power consumptions, please refers Annex-A,

For load flow analysis the following color coding have been used to check the components
loadings and voltage profile on buses.

Siemens Pakistan A00ARA 342
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Black: OK.

Red: Netwark element exposed to heavy loading based on its rated capacity /

Voltages on the network buses drop to less than 95% of the rated values.
= For Transformer loading
$/Sb < 90[%]

SISh > = 90[%]

*  For Cables with applied derating factors
b < 95[%]
1 b = 95[%)
- *  For Bus Bar Voltages
VIV < 95[%]
ql ViVN = 95[%]

The voltage and the voltage profile of the network at specified locations are shown in the
1 table below,

Following cases have been simulated for load flow calculations

‘ l Following operating scenarios have been simulated for 3 phase short circuit calculations:
j ON
| Case 2 OFF ON
] Case 3 ON ON
Case 4 ON (J2 +J3) ON(UT)
: l Case 5 ON (J3) ON (11 +J2)
]
Siemens Pakistan 3004541342 Page 34 of 45
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Case — 1

Table 4.1 Voltage Profile at all Main Buses Case 1

EEi

1 Grid Statian Bus T1KY 99.98
2 SWl2 TTKM 899.94
3 SW+1 11KV 99.94
4 SW 13 (NEAY 99.94
5 ETP 2571 - 3311 11KV 99,91
8 CTMP (621,631,671) 11KV 99.93
7 Coater 771 - 3311 11KV 99.93
8 g'fjrs;\:yhandling and Water 11KV 99.93
9 | Utilities (371 391) 11KV 99.94
10 | PM-6 766 TRV 99.81
11 gthoecr: F;jrsap;'if;‘;occ 712 and 11KV 99.78
12 631-3312 TTKV 99.93
13 DIP 711 11KV 99.91
14 | PM-7 (767) 11KV "99.84
15 | 41MW Turbine + 200TPH Boller 11KV 99.94
16 | New Refiner for Tetra 713 11KV 99.87
17 | Stock Prep T1KY 99.93
18 | Pulper Refiner Motors 736 11KV 99.78
19 | HT Room DIP BKV 99.64
*VIVhn = Node Voltage / Rated Node Voltage
For detailed results, please refer Annex A
Siemens Pakistan 30045641342 Page 35 of 45
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The power loading for all the transformers for Case 1 is as follows:

Table 4.2 Transformer loading Case 1

% Sl e
1 842-3351 2.5 23.36 0.49 0.31
2 251-3351 2 13.20 223.41 140,61
3 251-3352 2 9.41 159.55 99.97
4 251-3353 2 11.07 187.48 117.71
5 Tube Well No3 0.25 5.64 11.96 7.46
6 Tube Weli No 4 0.25 5.64 11.96 7.46
7 771-3351 2.5 5.21 110.54 68.94
8 771-3352 2.5 5.21 110.55 68.94
9 771-3353 2.5 6.78 143.74 89.82
10 771-3354 2.5 9.35 198.01 124,16
11 771-3355 3 8.17 207.80 130.22
12 631-3351 2 10.73 132,37 168.90
13 671-3351 2 8.32 102,71 130.81
14 841-3351 2 7.06 122.46 70.10
15 481-3351 2 28.04 518.08 214.46
16 351-3351 2 14.11 261.55 105.81
17 371-3351 2 5.14 89.23 50.90
18 391-3352 2 36.97 635.78 377.47
19 766-3359 2 22,11 3956.51 197.9
20 766-3358 2 18.00 322.37 160.31
21 799-3357 2 71.56 1261.51 675.92
22 799-3356 2 5.89 105.82 51.69
23 766-3355 2 49,82 884.06 459.62
24 766-3354 2 40.05 712,74 3656.52
25 766-3353 2 19.74 353.25 176.13
26 766-3352 2 24.91 445,26 223.49
27 766-3360 2 41.67 741.28 380.89
28 766-3351 2 26,01 464.80 233.50
29 712-3352 2 42.49 694,57 489.64
30 737-3351 2 16.41 270.89 185.41
31 712-3351 2 64.60 1038.58 748.05
Slemens Pakistan 3004541342 Page 36 of 45
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32 | 736-3351 2 37.09 607.82 425.40
33 | 711-3351 3 6.81 187.39 81.07

34 | 711-3352 2 14,71 269.74 117.57
35 | 722-3352 2 10.62 185.00 84.43

36 | 711-3354 2 17.30 316.87 138.76
37 1-722-3351 2 15.07 276.36 120.51

38 | 371-3352 3 24.57 658.95 330.04
39 | 371.3353 3 22.78 611.40 305.52
40 | 371-3354 2 27.56 492.30 247.83
41 391-3351 2 18,93 331.25 183.32
42 | 767-3351 2 36.94 464.58 574.57
43 | 767-3352 3 62.21 1158.94 1462.96
44 | 767-3353 3 56.52 1055.93 1326.84
45 | 767-3354 2 40.97 514,54 637.59
46 | 767-3355 2.5 46.64 729.53 909.47
47 | 767-3356 3 24,57 466.35 570.67
48 | 767-3357 25 37.38 587.36 726.75
49 | 7373352 2 21.42 387.64 182.50
50 | 736-3352 2.5 26.32 541.44 374.02
51 736-3353 2.5 76.32 541.44 374.02
52 | 371-3355 2 21.28 380.75 189.97
53 | 713-3352 2 35.15 575.10 404.44

*5/Sb = MVA Loading

For detailed results, please refer Annex A,

The power loading of the steam turbine is as follows:

For detailed results, please refer Annex A,

Siemens Pakistan

DG PTI

3004547342
1 June 2018

Page 37 of 45
fFinal Report



S| B

Bulieh Shah Packaging

Shert Creunt Caleulations and Load Flow Analysis

Grid Station Bus

2 SW+)2 TRV 99.28

3 SW +11 1RV 99.28

4 SW +J3 TTKV 99.28

5 ETP 2517 - 3311 11KV 99.25

6 CTMP (621,631,671) 11KV 99.26

7 Coater 771-3311 TTKY 99,26

g Straw handling and Water 11KV 99,25

Supply

9 Utilitles (371 3971) 11KV 99.28
10 | PM-6 766 TIRY 99.14
1 2;":;';:’9‘;773;370“ 712 and 11KV 9911
12| 631-3312 TIKY 99.26
13 | DIP 711 . 11KY 99.25
14 | PM-7 (767) 11KV 99.17
18 41MW Turbine + 200TPH Boiler 11KV 99.27
16 | New Refiner for Tetra 713 11KV 99.20
17 | Stock Prep 1KY 99,26
18 | Pulper Refiner Motors 736 - TIKY 899.11
19 | HT Room DIP 8KV 98.97

*VY/Vn = Node Voltage / Rated Node Voltage
For detailed results, picase refer Annex A,

The power loading of power transformers is as follows:

] Grid TR 26 122.32

For detailed results, please refer Annex A,
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Table 4.4 Voltage Profile at all Main Buses Case 3

S b

Grid Station Bus

2 |sw+2 Y 100.91
3| SW+T 11KV ' 100.91
4 SW +13 1KY 100.91
5 ETP 257 - 3311 11KV 100.88
6 CTMP (621,631,671) 11KV 100.89
7 Coater 771- 3311 11KV 100,89
8 Straw handling and Water 11KV 100.89
Supply
9 Utilities {377 391) 11KV 100.9
10 | PM-6 766 11KV 100.77
11 (S;;oecrl:,?fei?giocc 712 and 11KV 100.75
12 631-3312 11KV 100.89
13 DIP 711 _ TTKY 100.88
14 | PM-7 {787) 11KV 100.81
15 1 41MW Turbine + 200TPH Boiler 11KV 100,90
16 | New Refiner for Tetra 713 11KV 100.84
17 | Stock Prep T1KV 160.89
18 | Pulper Refiner Motors 736 T1KV 100.75
19 HT Room DIP BKY 100.60

*V/in = Nede Voltage / Rated Node Voltage

The power loading of power transformers and the steam turbine is as follows:
ﬂ’g CIITRELE & @ ' ,F‘ i AR <7,¥¥

2 Steam Turbine 48.24 59.1 24.5 14.54 0.86

For detailed resuilts, please refer Annex A.
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Case — 4

Table 4.5 Voltage Profile at alt Main Buses Case 4

Grid Station Bus
2 SW+12 11KV 89.95
3 SW+J1 11KV 100.38
4 SW +13 11KV 99.95
5 ETP 251 - 3311 TTRY 100.35
6 CTMP (621,631,671) TRV 100.37
7 Coater 771- 3311 TRV 100.36
g Straw handling and Water 19Ky 99.93
Supply

9 | Utilities (371 391) 11KV 99.94
10 PM-6 766 TTKY 99.81
11 2;0::1 I;rreepp 773367OCC 712 and 11KV | 99.78
12 631-3312 11KV 100,37
13 | oIP711 1KV 99.91
14 PM-7 (767) T1kV 99.84
15 | 41MW Turbine + 200TPH Boiler 1KY 99.94
16 | New Refiner for Tetra 713 TRV 99.87
17} Stock Prep T1KV 89.93
18 | Pulper Refiner Motors 736 TTKY 99.78
19 HT Room DIF 6KV 99.64

*VIVn = Node Voltage / Rated Node Voltage

The power loading of power transformers and the steam turbine is as follows:
\ AE e: »]@

_ Grid R

P Steamn Turbine 48,24 56.65 22.58 15.39 0.83

For detailed results, please refer Annex A,
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Case -5

Table 4.6 Voltage Profile at all Malr Buses Case 5

Grid Station Bus
2 SW )2 11KV 100,55
3 SW + 11 T1KY 100.55
4 SW +J3 11KV 99.97
5 ETP 251 - 3311 T1KY 100.51
6 CTMP (621,631,671} 11KV 100.53
7 Coater 771 - 3311 11KV 100.53
8 ng;yhandling and Water 11KV 100.53
g Utilitles (3771 391) 11KV 100.54
10 | PM-G 766 TRV 100.41
11 2;";:1'32;773367060 712 and 11KV 100.38
12 631-3312 TTKV 100.53
13 DIP 711 11KV 99.94
14 | PM-7 (767) COTIKY 99.87
15 | 41MW Turbine + 200TPH Boiler ' 1KY 99.97
16+ New Refiner for Tetra 713 11KV 99.90
17 | Stock Prep 11KV 99.95
18 | Pulper Refiner Motors 736 11KV 100.38
18 | HT Room DIP BKY 99.66

*VIVn = Nede Voltage / Rated Node Voltage

The power loading of power transformers and the steam turbine is as follows:

26
2 Stearn Turbine | 48.24 28.99 10.97 8.67 0.78

For detailed results, please refer Annex A,
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5. OBSERVATIONS & RECOMMENDATIONS

5.1 Observations

The electrical network of Bulleh Shah Packaging has been evaluated for different operational
scenarios for breach in the short circuit ratings as well as the continuous ratings of the

network elements,

Following are our ohservations and recommendations with respect to Short Circuit and load
flow Calculations:

Short circuit Calculations

Short circuit results show that for 3 phase and 2phase faults, the initial symmetrical short
eircult current as well as the peak fauit current will exceed the rated capacity of the MV bus
bars in all cases,

It is also observed that all LV switchgears are adequately sized with respect to the short circuit
levels except the LV substation of transformer 771-3354, The maximum short circuit levels on
this switchgear are about 55KA,

It is observed that by dividing the network into two islands, the fault levels on the MV

switchgears supplied by WAPDA (J1 in case 4 and J1 and J2 in case 5) are under the
permissible range.

The existing fault level on the switchgears necessitates measures to mitigate the short
circuit levels,

Load Flow Analysis:

Load flow conditlons show that the voltage profile on ali bus bars is within the permissible
range (95% to 105%). Equipment loadings are also within permissible range.

However it is observed that the main grid transformer can not supply the load for the whole
plant (case 2).

Siemens Pakistan SUD4541342 Page 42 of 45
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The load flow conditions are found acceptable in general. All system components loadings

and valtage profiles are observed to be within permissible operating ranges.

5.2 Recommeaendations

it is observed that by operating the plant in two islands as in case 3, switchgear J1 and J2 are
safe with respect to the maximum fault levels. However under this scherne the fuil capacity of

the steam turbine cannot be utilized and the fault fevels on switchgear J3 are not under the
safe limits.

it is recommended to install a fast current limiting device on the coupler of J2 and J3 and
further shift Dinking Plant 711 and Stock Prep (737) to switchgear J2. Under the short circuit
coenditions the limiter will operate and divide the network into two islands. The power sources
on both the islands are sufficient to supply the load in post fault conditions,

However it is to be noted that as the fault levels on all the substations are exceeding the raled
values, the limiter would need to trip on all MV Faults.

Itis also recommended to upgrade the LV switchgear for 771-3354 to at least 65KA.
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ANNEXURE M (i) - ENVIRONMENTAL APPROVAL



ENVIRONMENT PROTECTION DEPARTMENT

Government of the Punjab
National Hocky Stadium, Lahore.

TO BE SUBSTITUTED WITH LETTER BEARING SAME NUMBER & DATE
NO, DIXEIAYEPA/F-127T(1IEEY 1412/2012/337
Dated: 06/04 /2017

To
Syed Aslam Mehd;,
Chief Executive Officer,
Bulleh Shah Packaging (Pvt.) Limited,
7-KM, Kot Radha Kishan Road
District Kasur

Subject:. APPROVAL FOR OPERATIONAL PHASE / CONFIRMATION OF
COMPLIANCE UNDER REGULATION 14. OF 1EE/EIA REGULATIONS, 2000:
FOR THE PROJET “30 MW BIOMASS FIR"ED BOILBR; BULLFH SHAH:':, o
PAPER MILLS, KASUR” .

§ L Desériptlon of Project: Operational Pliase of 30 MW Bio Mass I"nred Boiler. .
t~-2.  Location of Project: Bulleh Shah Packaging (Pvt.) Limited (Paper Mill), -
: 7-KM, Kot Radha Kishan Road, District Kasur,
3.  EPA Punjab has reviewed the Compliance Status Report of Environmental Approval

issued vide letter No. DD(EIAYEPA/F-127(IEEY2012/1506/401 dated 27.06.2012 and considered the:

Site Inspection Report received from Assistant Director (Field), Kasur vide letter No. 528/DOE/KSR

dated 27.10.2016. EPA Punjab has also considered the recommendations of EA Committee (Meeting

dated 22.03.2017) and other relevant record, before taking decision regatdmg issuance of “Confirmation

i of Compliance” / approval for operational phase. ! _

- 4, EPA, Punjab accords Confirmation of Compliance/ Appl oval for operatmnal plmse '

J&  of the said project / unit, The proponent of the project shall follow: he f‘ollowmg candltnons during tlie; R

- “Operational Phase” of the project. R

i. "The proponent shall ensure compliance of Pllllj'lb anuoumental Quahty Staudardsi, '

(PEQS) during operation of the project / wnit. L

ii.  The proponent shall ensure the compliance of condltmns contamed in:the Enwronmenta!;
Approval issued vide- letter No, DD(EIA)/EPA/F~I27(IFE)/2012;’1506/401 clated'. :
27.06.2012 and applicable to the operatlonal phase of the project. '

iti.  Mitigation Measures suggested in the IEE report and Environmental Management &
Monitoring Plan (EMMP) shall be strictly adhered to minimize any negative impacts on
soil, ground water, air and biological resources of the project area.

iv.  Monitoring shall be carried out regularly and Monitoring Reports sh'lli be submitted to

i EPA Field office on quarterly basis.
. v.  The proponent shall ensure that strict and efficient health and safety measures are in place
for protection of workers backed by a comprehensive emergency response system.
i vi.  The proponent shall be responsible for adopting appropriate. mitigation measures. for
il controlling anticipated environmental hazards.
j { vil.  The solid waste shall be retained within the unit boundary / premises and shail be
i disposed of in an environmental friendly way at a suitable disposal facility.
i viil.  The proponent shall install Ambient Air Quality Mm11t0r1ng Statlon within 6 months with
‘J online access fo EPA Punjab . o

wd¥. . The proponent shall-install SCADA and-maintalis rewrd for"veuﬁuanon by e
Proper system for covering of biomass shall be devised,
xi,  Proper storage place shall by devised for storage of full mater ial.

T
H

ASSISTANT DIRECTOR (EIA)
for Director General, EPA, Punjab
Ph: (042)99232283

r CC
é A copy is forwarded to Assistant Director (Field), Kasur w.rt. letter No. 328/DOE/KSR
}.  dated 27.10.2016. He is requested to ensure compliance of the conditions mentioned in the Environmental
Approval and maintain the file / record of correspondence with the project proponent properly.
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BSPPL -150 T/H Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pvt. Ltd, Kasur

EXECUTIVE SUMMARY:

1.

i1

PROJECT DESCRIPTION
Introduction

As a result of serious power shortage of electric power, load sheddings are so
frequent in Pakistan. The gap between power supply and demand is further on the
increase. Consequently, all walks of life are being adversely affected. Pakistan has
an installed electric generating capacity of about 19,400 MW, Projection for the
demand in year 2030 is forecasted to be 100,000 MW.

Pakistan is energy deficit country. Fossil fuels are already in short supply, and
their local availability is fastly depleting alongwith price hike taking place during
very short intervals of time. On the other hand, their industrial, domestic and other
multifarious usages are also fast on the increase. Import bills of the fossil fuels are

swelling at a very fast rate due to their fast increasing demand in the country.

In 2005, Packages Limited, Lahore initiated a new project under the name Bulleh
Shah Pulp and Paper Mill (BSPPM) in Kasur, located 50 km south of Lahore
which later on became Bulleh Shah Packaging Private Limited (BSPPL) after
joint venture with Stora Enso (Finnish pulp and paper manufacturer). BSPPL site
spreads over 300 acres and consists of two paper machines PM-6 and PM-7
enabling to increase paper and paperboard production from 100,000 to 300,000

tones per year.

Operation of BSPPL is contingent on reliable supply of electricity from Water and
Power Development Authority (WAPDA) and gas fuel supply from Sui Northern
Gas Pipe Lines (SNGPL) limited.
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Currently, BSPPL is equipped with one gas / Heavy Furnace Oil (HFO) fired 200
tph steam (about 41-MW) and one smaller gas / Heavy Furnace Oil (HFO) fired

boiler (about 65 tph) to meet its internal plant power and steam needs.

The on-going power supply shortage in the country and also compounded by
scarcity of natural gas deliveries by SNGPL are causing a significant loss of

production at BSPPL resulting in a negative economic impact for the company.

Increase in energy cost i.e. the gas price escalation from Rs. 172.0/mmbtu to
Rs.400-/mmbtu during July 2003 to July 2010 and exuberantly price hike in
electricity rate besides their acute shortage/non availability, has compelled the
management of BSPPL to seek alternative options to be self-sufficient in their

present electricity needs.

Bulleh Shah Packaging (BSPPL), with offices located at Packages Lahore and
BSPPL Kasur is in the process of installing a BIOMASS BASED BOILER in the
vicinity of their Bulleh Shah Packaging near Kasur City, in the Province of
Punjab, Pakistan, BSPPL present requirement of steam and electricity is being

met through two main boilers:

¢ 200 tonnes per hour (tph) — high pressure boiler (natural gas and heavy
fuel oil fired).
e 65 tph — medium pressure boiler (natural gas & heavy fuel oil fired).

BSPPL is proposing to install a 150 tonnes per hour (tph) biomass based boiler to
supply high pressure super-heated steam at 525 °C temperature and 95 bar
pressure at turbine inlet. The proposed Biomass Boiler will be using water cooled

vibrating grate technology.

New biomass based boiler, to be installed in the vicinity of BSPPL, will be

environmentally friendly, replacing the present use of fossil fuels and providing

CECTECH
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optimum supply of steam and electricity for BSPPL’s two paper & board

manufacturing plants.

This SEIA Report has been prepared for the Proposed Project keeping in line with
the IFC Guidelines for such SEIA reports.

Project Location

BSPPL is located off Kasur — Madina Town — Raiwind Road. The project site,
located in the vicinity of BSPPL, is at an altitude of about 205 meters above mean
sea level. The global co-ordinates of the plant is 31° 07°45.12” N (latitude) and
74°21°28.8” E (Longitude) ) as indicated in Figure — E.1.

N31°08711.04"

BSPA

- E 74°2 1;"5

oy
|
|

2 QeoBye i - . :

011 Google & T OSIC‘Eiarth

1 Eurapa Fechnologies . Vo
N 74°2127.97" F eley 206 m b calt  158x%m €,

Figure - E.1
[Courtesy: Google Earth]

Sufficient land, owned by Packages Group is available for the Biomass Boiler

installation. Proposed Project’s layout plan is as below:

Executive Summary Page - E.4
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Figure — E.2
[Source: COWT A/S Study]

1.2 Products Processed

The proposed plant has installed capacity to generate 150 tonnes per hour high
pressure steam using biomass as fuel. The steam will be supplied to BSPPL for
generation of electricity through an existing steam turbine and for process

requirements,

Page - E.5
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Simplified mass balance of the Proposed Project is indicated in Figure — E.3,

below:
Straw 31 tonfh  ———m t——m  Ash 2 tonfh
Combustion air  ————m ——» Flue gas
New biomass boiler
Electricity 1.7 MWe  ——m» —  Blowdown 1.5 ton/h
Condensate 151.5 ton/h - ——»-  Steam 150 ton/h

Figure — E.3

Simplified Mass Balance of Biomass Boiler
[Source: COWT A/S]

1.3 Fuel

Project feasibility titled “Feasibility Study for Biomass Cogeneration at Bulleh
Shah Packaging Private Limited (BSPPL)” (December 2011), prepared by
COWI Consulting Group has selected the following biomasses for use as fuel
for the Proposed Project:

» Wheat straw
- Com Stover
- Cottons stalks

This study has recommended the following requirement of biomass based on
harvesting times and minimizations of storage needs as well as transportation

distance (based on 100% capacity utilization and 120 MW thermal inputs):

Table - E.1
Residual Biomass and Consumption

Operatlng year Feedstock Amounts {tonnes per year) |
1.3 Wheat 250,000
4 - rest of planning period Wheat 48,000
Cormn stover 150,000
Cotton stalks 52,000
Total 250,000

[Source: AEIA/COWI Studies]

CECTECH
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Packages Group has been using agricultural residual waste (wheat & rice straws)
as primary feedstock for their paper & pulp mills at Packages Limited, Lahore and
BSPPL (Kasur). The collection of feedstock has been earlier established since
inception of Packages Limited plant at Lahore and later on for BSPPL.

Availability of biomass at 100 — 300 kilometers radius from plant site is shown in
Table —E.2

Table ~LE.2

000’

,115,000-|: 3,969,000 :5,685

[Source: Punjab Agriculture Department]
{70 % biomass residue collection efficiency assumed)

Collection and delivery system for the feedstock has been well established.
Biomass deliveries are being made both in bulk and baled form by large and small
road trucks as well as tractor trolleys. At present BSPPL consumes about 300,000

tonnes per annum of biomass when operating at 100% capacity.

AEIA Study analysis shows that within a 100 km radius of BSPPL about 1.4
million tonnes/year of agricultural waste is available, At present the biomass in
this area is being used for animal fodder, fuel for brick kilns and small scale

biomass boilers.

It has been proposed by AEIA and COWI A/S (Project Consultants) that the
Proposed Project should establish biomass collection centers, most with baling
arrangement at the center for ease of handling and cost of delivery. Such
arrangement will also reduce generation of fugitive dust during transportation and
will be environmental friendly. Calorific values of various biomass is shown
below:

@ETECH
Executive Summary Page - E.7 L
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Table - E.3
Calorific Value of Biomasses

[

—e e L

I S

Calorific Value

HHV(MJ/kg) LHV(MJ/kg)

Experiment Experiment
Cotton Stalks 16.42 15.01
Corn Straw 16.35 14,96
Cane Trash 15.30 13.92
Rice Straw 14.04 12.86
Wheat Straw 15.5 14.14
Corn Cob 16.66 15.24

[Source: DANAK Study]

Biomass fuel data: Unit Data, nominal | Data, worst
case

Type: Wheat straw Wheat straw

Corn stover Corn stover
Cotton stalks Cotton stalks

Calorific Value; MJ/kg 14 11.7

Bale data:

length: M 0.6-2.5 0.6-2.5

width: M 0.5-1.2 0.5-1.2

height: M 0.5-0.875 0.5-0.875

Bale Volume: m? 0.15-2.6 0.15-2.6

Baled Density: kg/m? 150-250 150-250

Bale weight: Kg 30-700 30-700

Loose (bulk) Density: kg/m? 55 55

Boiler data:

Biomass consumption MW 120 120

Operating hours (fuel handling | hours/year | 8,000 8,000

design)

Biomass per hour: Ton 30.9 36.9

Biomass pr. Day Ton 741 886

Biomass per year Ton 247,000 295,000

A-shed storage capacity Days 1.5 1.5

Nearby store capacity Days 9 9

Shredder capacity % 2x 100

Main conveyor capacity % 2x 100

Source: COWI Feasibility Study

Executive Summary
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Presently, Packages Group operates seven collection centers and also receives
wheat straw directly at both the BSPPL and Packages Limited. This delivered
wheat straw is utilized for the pulp & paper production. The collection system is
working very well. Packages Group enters into an annual agreement with a
farmer’s broker to deliver the wheat biomass at a fixed price. This agreement is
renewed annually and a fair price for delivery of the wheat straw is negotiated.

1.5 Steam Generation Process

The Proposed Project will install Biomass Fired High Pressure Boilers. Simplified

process scheme is presented below:

4] datomanor

Yo Papat Toeny

L]

Vada
[rT— OO -

L,
R - e —

Figure — E.4

The proposed boiler will have a stack with a height of 100 meters. Fabric bag
filters will be installed to bring the particulate matter to less than 50 mg/Nm? as
set by the IFC/World Bank standards. All the ash will be collected in storage silo
having a suitable capacity & will be disposed-off by, for use as fertilizer and

refractory brick manufacture.

Executive Summary Page - E.9




[———;

—_ L

RS

BSPPL -150 T/H Biomass Based Boiler Praject in Vicinity of Bulleh Shah Packaging Pvt. Ltd., Kasur

1.6 Water

The site will require make up and cooling water for the operation. The water
requirement of the proposed plant is to be met from existing sources as the

Biomass Boiler will replacing the operationof existing boilers at BSPPL.

1.7 Waste Water Treatment

Liquid effluents generated in the Biomass Boiler including boiler blowdown
water, water from washrooms etc. will be treated in BSPPL existing waste water

treatment plant to meet the requirements of IFC and NEQS Pakistan.

DESCRIPTION OF THE ENVIRONMENT

2.1 Climate

The climate of the Kasur district area (the project site) experiences the mean
monthly temperature 26.80°C (minimum) and 41.0°C (maximum) during hottest
month while mean monthly minimum temperature is registered to be 5.10°C and
maximum temperature is 19.30°C during the coldest month. The area under

reference falls in the tropical arid or desert climate region.

The area receives 250 — 500 mm mean annual rainfall. The rainfall during July to
December is registered between 200 — 400 mm and during December to March 50
— 100 mm

2.2 Land Use

Area around the project site is under agriculture use up to over large distances. A
few brick kilns operate. A few small scale industries, including cotton yarn
manufacturing, exist near the project site. The future trend is showing
industrialization as encouraged by the Government also.

2.3 Ecology

There is no endangered species of flora and fauna noticed in this area. The area

does not shelter any specific wildlife.

€ ECTECH
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2.4 Hydrological Conditions

2.4.1 Surface water

The run-off during monsoon period contributes to the surface water. There
is no perennial stream or river in the surrounding villages. These villages
get water from open wells and bore wells which get recharged in rainy

season and nearby irrigation canal system.
2.42 Ground Water

The proposed Biomass Boiler will be located in the area which is being
fed by an elaborate irrigation canal system and rain water, with the result
that ground water aquifer is being regularly replenished. Shortage of
ground water is not expected. Moreover, the Proposed Project will not be

requiring water as it will be replacing existing boilers at BSPPL.

2.5 Ambient Air Quality & Noise Level

The ambient air quality was studied at six locations on and around the BSPPL &

Project site. The data is presented below.

Table - E.4
Ambient Monitored Data from Project Site
Range PM SO: NO, CcO

(ng/m*) (ng/m®) | (pg/m® | (mg/m?)

| Lowest 45.90 15.30 20.30 0.12

Highest 85.40 36.40 48,60 0.42

Average 66.52 26.27 33.83 0.23
NEQS

Limits 550.00 120,00 80.00 10.00

Noise level data, collected at 26 points at BSPPL and surroundings, ranges at
46.26 to 78.16 dB(A) with an average of 65.15 dB(A). This data is in compliance
with the prescribed limit of 85 dB(A) by the National Environment Quality
Standards (NEQS), Pakistan and 70 dB(A) by the World Bank.

@ECTECH
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Air Dispersion Modeling (ADM):

Detailed air dispersion modeling has been undertaken using “SCREEN 3” Model.

SCREEN 3 uses a Gaussian plume model that incorporates source related factors

and meteorological factors to estimate pollutant concentration from point sources

continuously.

Data used for ADM is presented below:

Table - E.5

T A Dlspersmrf Model - Input Da;

- Source Type

- Stack Height, met'ers-’-’; T

- Stack.Diaﬂiéter; metérs'

- Stack Exit Velouly, m’ls

~ Emissmn Rate,gm/s =~

- Staclc Gas Temperature, “K

- Rural/Urban Optmn

The air dispersion model was run using the above mentioned data. A consolidated

statement of the results of model run, using various average ambient temperatures,

is presented in Table —

E.6.

Executive Summary
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Table - E.6
J Summary Results of “AIR DISPERSION MODELLING”

RE

—::.:_All' Dlsn;'.l;smn Mo_d& --lﬁpﬁg

— —Rata
! | -SourceType . . . . Point [ Point |. Point Point | - Point .| Point’ [ Point . Point.. | . Point -
L - Stack Heiglit, meters -+ [ 100,00 100,00 |  100:00 | 10000 | - 10000 | 10000 - 10000 |~ 100.00 |+ -100.00
. | -stack Diameter,meters | 200 [ 200 200 200 - 200 2007 200 - 200f . 200
t -Volume Flow Rate, M3/s . - || 4272 | 4272 4272 | 22| e2m| e en| aenl. e2n

- Emission Rae;gm/s " - Lol aad fanes oo [ 204

- Stack Gas Temperature, K. - | 413.15 [ “ @135+ 41315, | 41305 | 4

emiperature, K |1 303.00-] 30300 /303,00 | 31815

" - Rural | Rural_ |-

L L

[E——

{ Note: (1) Ref: IFFC Environmental, Health and Safety Guidelines, “General EHS Guidelines”, April 30, 2007
Nate: (2) Ref: WHO Air Quality Guidelines Global Update, 2005

[ The air dispersion modeling indicates that the emissions of SO;, NOx, and
Particulate matter in all cases, from the proposed project are in compliance with
the requirement of IFC with respect to IFC’s Emission Guidelines and Pak-
NEQS.

] ECTECH
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It is worth mentioning here that the project site is located in the “Non-degraded
Air Shed” because thre is no industry or any other commercial activity which may
pollute the ambient air.

PREDICTION OF IMPACTS AND ENVIRONMENT MANAGEMENT PLAN

Prediction of impacts depends on the nature and size of activity being undertaken
and also on the type of pollution control measures that are envisaged as part of the
project proposal. However, the following management practices would be
followed to ensure that the environmental pollutants concentrations remain within
the limits. The proposed plant may cause impact on the surrounding environment

in two phases.
* During construction phase
¢ During Operation phase
Mitigations of these likely impacts are described in the following sub-sections.

3.1  Tmpact on Air Quality and Management

Construction Phase

Increase is likely in PMig, SOz, NOx, & CO levels due to construction activities
and movement of vehicles, The impact of these activities would be temporary and

will be confined within the plant boundary.
Operational Phase

Air pollution generating sources at proposed plant will be due to emissions on
account of operation of biomass fired boiler. The important air pollutant to be
generated during biomass operation from the proposed plant is mainly particulate
matter (PM). Fabric bag filters will be installed to maintain PM below Pak-NEQS
and [FC Standards.

Executive Summary Page - E.14
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3.2 Impact on Water Quality & Management

Construction Phase

The impact on water environment during construction phase is likely to be short

term and insignificant.
Operational Phase

All liquid effluents from Proposed Biomass Boiler will treated at BSPPL existing
waste water treatment plant. The new Biomass Boiler will be replacing the

operationof existing boilers.

33 Solid Waste

Construction Phase

Generation of solid waste during this phase shall be controlled by mitigation

measures and impact will be insignificant.
Operational Phase

Main solid waste during operation phase shall be fly and bottom ash, which will
be properly collected and monitored. Ash will be disposed off as manure/fertilizer
and raw material for refractory bricks. However, in case non of the options work,
then duly secured landfill, to be constructed and operated in accordance with the
internationally accepted practices, will be required for the ultimate disposal of

ash.
3.4 Impact on Noise Levels and Management
Construction Phase

The impact of noise due to construction activities are insignificant, reversible and

localized in nature and mainly confined to the day hours.

Operational Phase

Executive Summary
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All rotating items shall be well lubricated and provided with enclosures as far as
possible to reduce noise transmission. In general, noise generating items such as
fans, blowers, compressors, pumps, motors etc. are so specified as to limit their
speeds and reduce noise levels, Operators will be provided with necessary safety

and protection equipment such as ear plugs, ear muffs etc.

35 Social Aspects

J During construction, the project will provide employment to local
personal.

. During the operational phase also, the project will generate employment
opportunity.

. Increase in employment opportunities and reduction in migrants to outside

for employment, increase in literacy rate, growth in service sectors.

» Improvement in socio-cultural environment of the project area
. Improvement in transport and communication services
. Increase in employment due to increased business, trade commerce and

service sector.

* This project does not involve any displacement of local people.

° Some people have concerns about the environmental aspects of the
project.

° Public invasion by the outsiders to take place due to the project has also

very minor concern for the people.

Executive Summary Page - E.16
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4. ENVIRONMENTAL MONITORING PROGRAMME

The environment, safety and health-monitoring programme in the factory are as

follows:

1. Regular monitoring of stack emissions through on-line instruments.
2. Daily monitoring of water and wastewater
3. Quality monitoring of ambient air, noise and work place air

4. Monitoring of occupational safety

The project management, being aware and conscious of its responsibilities to

environemt, is commited that the project operations will be made keeping in line

with the internationally accepted sustainable measures/practices and methods thus

leaving negligible adverse impacts on any segment of environement due to

proposed activity,

5. ENIRONMENTAL MANAGEMENT COSTS

Estimated Environmental Management and Monitoring Cost of the project are

described:

» Fly ash cleaning and collection system = US$ 2.0 millions

» Bottom ash collection system = USS$ 1.5 millions

> An emission measurement system to check the environmental
performance (CEMS) = [S$ 0.1 millions

» Operators training for safe and reliable operation = US$ 0.15 million

» TFire fighting system = US$ 1.3 millions

> Equipments for monitoring of emissions, water analysis and personal

safety are:
a. Spectrophotometer
b. PH meter

c. Conductivity meter

Executive Sumimary
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d. Flue gas analyzer
J e. Personal Protective equipment (goggles, face masks, safety

shoes and safety helimets)

‘ f.  Water treatment lab equipment (burette, pipette, water sampler,
F glass apparatus, chemicals)
|
|
I
l
—
[
j
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Green House Gases (GHGs), Carbon Diexide (COz), Carbon Credits:

The use of biomass as fuel ensures that overall global mass emissions of CO2 per
kWh produced are comparatively low. Furthermore, the relatively low carbon
intensity of biomass when compared with fossil fuels reinforces such benefits.
The proposed Biomass Boiler being renewable energy project will contribute to

Green House Gases (GHGs) avoidance.

The biomass based boiler will result in some carbon emission but in overall terms
the plant is carbon neutral. All carbon emitted is effectively reabsorbed within the

re-growth of the biomass used as the fuel source.

Categorization of the Project:

With the use of biomass, air pollution will decrease especially with respect to NOx
and SO, emissions and can be further reduced very efficiently, conveniently and
cost effectively, In the first place, there seems no possibility of NOx emissions
exceeding the IFC/World Bank standards. Secondly, if at all so required then NOx
can be reduced to the desired levels by use of Selective Catalytic Reduction
(SCR) or Selective Non-Catalytic Reduction (SNCR). Efficient system of Fiber
Filter Bags (FFB) will be used to remove around 99.9 % of the particulate matter.
In view of the situation the project merits for its placement in IFQ “Category B”.

The project, besides many other advantages, will result in:
e (reenhouse gases reduction,
» Reduction in air pollution from the present practices of burning the
biomass on the fields,
e Addition to the economic development of farmers through the sale of their
agriculture wastes presently either of no use/value or fetching just bare

minimum price,

COECTECH
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Creation of more labour jobs in the entire supply chain circuit including
also demand for labour around biomass collection stations and on the
factory premises,

Potential for self-employment by way of opening small scale tea stalls,
road side autos repair workshops, opening of petrol pumps and gas
stations along the routes of the vehicles carrying the biomass from the
collection stations to the factory,

Fly ash being rich in Potassium (K) will be used as K-fertilizer, as partial
substitute for synthetic costly K fertilizer, thus reducing cost of production
of agriculture products,

Improvement of existing infrastructure especially roads, development and
creation of infrastructure facilities between the biomass collection centres
and the factory.

Development/improvement of social and economic status of the people
through addition to their income resulting also in enabling the people to

fulfill desire to get their children educated,

The Proposed Project will operate in compliance with IFC’s Performance

Standards for Environmental and Social Sustainability, effective January 1, 2012.

Executive Summary
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1.1

SECTION — 1 INTRODUCTION

INTRODUCTION

Despite severe challenges, economy of Pakistan has shown resilience in the year
2010. Gross Domestic Product (GDP) growth for the year 2009-10 was recorded
at a provisional 4.1% on an inflation-adjusted basis. The long term forecast for
gconomy are promising through productivity in agriculture and industrial sectors,
but the objective of expected developmental growth needs commensurate rise in
energy use. Considering the strong correlation between economic growth and
energy demand, there is an imperative need for sustained increase in energy
supply not only to maintain the growth momentum but also to protect the
economy from disruptions, caused by energy deficiency during the years 2008 up

to date,

Government of Pakistan (GoP) is making concerted efforts to ensure development
of energy resources by encouraging private sector to meet energy demand and has
liberalized investment policies. The policy has resulted not only in investments in
power production sector from local resources, but also foreign investments are

pouring in large amounts.

As a result of serious power shortage, load sheddings are so frequent in Pakistan.
The gap between power supply and demand is further on the increase.
Consequently, all walks of life are being adversely affected. Pakistan has an
installed electric generating capacity of about 19,400 MW. Projection for the
demand in year 2030 is forecast to be 100,000 MW.

Pakistan is energy deficit country. Fossil fuels are already in short supply, and
their local availability is fastly depleting alongwith price hike taking place during
very short intervals of time, On the other hand, their industrial, domestic and other

multifarious usages are also fast on the increase. Import bills of the fossil fuels are

CECTECH
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swelling at a very fast rate due to their fast increasing demand in the country.
Pakistan’s fragile economy cannot afford to continue with the present situation,
Consequently, the present state demands to explore other fuels which could fully

or partially replace the fossil fuels presently in use.

In 2005, Packages Limited, Lahore initiated a new project under the name Bulleh
Shah Pulp and Paper Mill (BSPPL), which later on became Bulleh Shah
Packaging Private Limited (BSPPL) after joint venture with Stora Enso (Finnish
pulp and paper manufacturer), located at 50 km south of Lahore in Kasur. BSPPL
site spreads over 300 acres and consists of two paper machines PM-6 and PM-7
enabling Packages to increase paper and paperboard production from 100,000 to

300,000 tones per year.

Operation of BSPPL is contingent on reliable supply of electricity from Water and
Power Development Authority (WAPDA) and gas fuel supply from Sui Northern
Gas Pipe Lines (SNGPL) limited. However, as mentioned above, since the last
two years Pakistan has significant ongoing energy sector challenges including
reduction in gas deliveries to industrial units and load shedding of electricity due

to lack of power generation capacity in the country.

Packages Ltd. is one of the premier paper mills in the country and its paper
production is directly dependent on electricity supply. Currently, BSPPL is
equipped with one gas / Heavy Furnace Qil (HFO) fired 200 tph steam (about 41-
MW) and one smaller gas / Heavy Furnace Oil (HFO) fired boiler (about 65 tph)

to meet its internal plant power and steam needs.

The on-going power supply shortage in the country and also compounded by
scarcity of natural gas deliveries by SNGPL are causing a significant loss of

production at BSPPL resulting in a negative economic impact for the company.

~
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Increase in energy cost ie. the gas price escalation from Rs. 172.0/mmbtu to
Rs.400-/mmbtu during July 2003 to July 2010 and exuberantly price hike in
electricity rate besides their acute shortage/non availability, has compelled the
management of BSPPL to seek alternative options to be self-sufficient in their

present electricity needs.

Consequently, the management of BSPPL has decided to install boiler to produce
150 tons per hour (tph) steam producing biomass-fired boiler for cogeneration of
30 MW of electricity. This biomass fired boiler will replace existing ones being

operated on natural gas and HFO.

Of the targeted bio-mass to be used as alternative fuel include agricultural wastes
being produced in the region of the project such as rice hulls and straw, corn
husks, wheat stalks/straw, cotton stalks, sugar cane trash etc.

This SEIA report is being prepared alongwith concurrent preparation of the

feasibility study of the project.

The spirit of the Equator Principles (EPs) - “seeking to ensure that the projects we
finance are developed in a manner that is socially responsible and reflect sound
environmental management practices” has been adopted by and large by almost all
national and international Development Finance Institutions (DFIs) and as such it
has become just an important prerequisite for getting loan for the project from
any quarters whatsoever. This spirit has also been kept in mind while preparing
this report. This SEIA Report has been prepared for the Proposed Project keeping
in line with the IFC Guidelines for such SEIA reports.

1.2  ScoPE OF EIA STUDY
The purpose of this SEIA study is identification of key environmental and social
issues which will likely arise during construction and operation of the power plant
JECTECH
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along with the assessment of the significant negative impacts and mitigation

measures to be adopted for their minimiation.

The ultimate goal of this SEIA report, among others, is also to produce an
Environmental Management Plan (EMP) and Environmental Monitoring Plan
(EMtP) for the Construction and Operation Stages of the proposed project.
Compliance of EMP together with the provisions for mitigation measures for the
significant negative impacts will ensure the implementation of this project in an
environmentally sustainable manner both at Construction as well as Operation

stages of the Project.

The SEIA report ensures compliance to all national and local regulations enforced
in Pakistan as well as the IFC/World Bank Guidelines for such report. However,
taking into consideration the international requirements due attention has also
been given to Equator Principles (EPs) and the International Finance Corporation
(IFC) Performance Standards on Environmental and Social Sustainability
(effective January 1, 2012). While taking into consideration the EPs, it was further
sought to ensure that the project to be financed under reference of this SEIA
report, is to be developed in a manner that is socially responsible and reflects

sound environmental management practices,

This SEIA report also discusses the legal and administrative framework within
which the SEIA is prepared. A brief project description is included in the SEIA
report together with a description of the baseline environmental conditions and the

actual environmental situation at the proposed site for the project.

The technical section of the report and the environmental baseline situation form
the basis for the detailed impact assessment during construction and operation

phases of the project. Based on the findings of this report, an environmental

{2 il’ECTECH
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management system has been devised, outlining necessary mitigation and

compensation measures together with monitoring practices.

1.3 APPROACH AND METHODOLOGY

This SEIA report has been accomplished after carrying out thorough
reconnaissance to identify the following Environmental and Social areas of

concerms:

¢ To achieve the desired environmental compliance standards under the IFC
Guidelines as applicable to the project.

e Plans and activities to remedy/mitigate any potential adverse impacts and
the gaps that could probably remain after implementation.

e Any other points/steps to be taken which could be beneficial to mitigate
enviornmental adverse impacts that may accrue both during construction

and regular operation of the power plant.

The format/contents of this EIA report are listed as below:

Introduction

Policy, Legal and Administrative Framework

Description of the Project

Baseline Conditions & Public Consultations/ Disclosure

Social Impacts and Mitigation/Remedial Measures

Potential (Unmitigated) Environmental, Health & Safety Impacts
Proposed Environmental Prevention and Mitigation Measures

Environmental Management & Monitoring Plan

e T -

Analysis of Alternatives
10. IFC Performance Standards 1 to 8

11. Grievance Redress Mechanism (Formal and [nformal Channels)

. COECTECH
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1.4

In addition to the evaluation and review of the available records, data and the facts
for the project feasibility studies, detailed discussions were held with the
concerned members of the project management as well as other project

stakeholders,

Notes and proposals for measures to be taken to mitigate and compensate for any
determined/detrimental environmental impacts are contained in the Environmental
Management Plan (EMP) as well as a Monitoring Plan, including all parameters

that need to be measured, and the frequency of monitoring actions.

A comprehensive qualitative and semi-quantitative methodology was adopted to
conduct this study inter-alia in due compliance with the SEIA requirements. The
study included collection of both primary and secondary data regarding

environmental status and other relevant factors.

IDENTIFICATION OF THE PROJECT AND THE PROPONENT

- Contact person:

Mr. Azhar Ali,

Project Manger,

Packages Limited,

Shahrah-e- Roomi, P.O, Amer Sidhu,
Lahore 54760.

Phone: 92 42 35811541-46

- Consultants who prepared the report:
ECTECH-Environment Consultants;
Suite 4, 2" Floor, Link Arcade,

Model Town Link Road, Lahore, Pakistan.
Phone: 92 42 35887517, 35925693;

Fax: 92 42 35855508

Email: ectech_ectech@yahoo.com

é E) ECTECH
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The proposed project, belongs to Bulleh Shah Pack@ging Private Limited, Kasur.
STUDY TEAM

BSPPL hired services of ECTECH Environmental Consultants, Lahore, Pakistan
to undertake preparation of “Social & Environmental Impact Assessment
(SEIA)” of the proposed project. A brief introduction of the experts who prepared
the SEIA report is given in the Annexure — 1.1.

Among others, Dr. Muhammad Hanif and Mr. Aftab Ahmad from ECTECH
Environment Consultants team members kept close liaison with the Packages Ltd
Corporate Office in Lahore & BSPPL in Kasur through out the preparation of this

SEIA report and comprehensively discussed various aspects of the project.

The team members also visited the proposed plant site, cairied out environmetal
monitoring of the project site, held Public Consultations/ Scoping and attended to
various other importantant aspects related to the project for synthesis of a

realistic SEJA report of the project.

IMPORTANCE & BACKGROUND OF THE PROJECT

1

The on-going power supply shortage in the country besides scarcity of natural gas
deliveries by Sui Northern Gas Pipelines Limited (SNGPL) are causing a
significant loss of production at BSPPL resulting in negative economic impact for
the company. Consequently, the Management of BSPPL has decided to install 150
tons per hour (tph) steam producing biomass-fired boiler for cogeneration of 30

MW of electricity to the meet the power demand of BSPPL.

Increase in energy cost i.e. the gas price escalation from Rs. 172.0/mmbtu to Rs.

400-/mmbtu during July 2003 to July 2010 and exuberantly price hike in

—

Section-1,

.

j

|

"E ;,ECTECH
Introduction Page - 1.8 Bl



.. E_ W

— L -

 _

BSPPL -150 T/H Biomass Based Boiler Project in Vicinily of Bulleh Shah Packaging Pvt. Lid., Kasur

electricity rate besides their acute shortage/non availability, has compelled the
BSPPL management to seek alternative options for BSPPL to be self-sufficient in

their electricity needs.

The bio-mass to be used as alternative fuel include agricultural wastes/residues
being generated in the region of the project such as wheat and rice straw, corn
husks, cotton stalks, sugar cane trash etc. The tentative project estimated cost is

US$ 53 million.

1.7  OBJECTIVES OF THE PROJECT
The main object of the Proposed Project is to generate cleaner, economical and
reliable energy from indigenous biomass fuel which will not only provide a better
alternate source of energy but also cause a boost to agriculture sector. It will also
reduce environmental hazards caused by burning natural gas & furnace oil as fuel
for producing electricity.
Section-1, Introduction Page - 1.9
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SECTION 2 - POLICY, LEGAL & ADMINISTRATIVE FRAMEWORK

2.1-

APPLICABLE HOST COUNTRY ENVIRONMENTAL AND QOCCUPATIONAL SAFETY

AND HEALTH LAWS AND REGULATIONS

National Environmental Regulatory/Legal Requirements

After the 18" Amendment to the Constitution of The Islamic Republic of
Pakistan-1973, the regulation & management of environment has largely been
delegated to the Provinces. The Federal Ministry of Environment has been
abolished and instead the Ministry of Climate change has been created under the

federal EPA is being operated.

The Pakistan Environmental Protection Agency (Pak EPA) looks after the
environment related issues for the federally controlled areas and territories.
Lacking laws at the provincial levels; the laws, rules, regulations etc., those
already available at the federal level and operational at the provincial levels will

continue as such,

A.1  National Conservation Strategy (NCS) - Pakistan

The National Conservation Strategy (NCS) —~ Pakistan, as approved by the Federal
Cabinet in March 1992 is the guiding document on the environmental issues in the
country (Ref. EUAD/IUCN, 1992). The NCS outlines the country’s primary
approach towards encouraging sustainable development, conserving natural

resources, and improving efficiency in the use and management of resources.

The NCS has 68 specific programs in 14 core areas in which policy intervention is
considered crucial for the preservation of Pakistan’s natural and physical

environment. The core areas that are relevant in the context of the envisaged

. ‘ COECTECH
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project are pollution prevention and abatement, restoration of supporting forestry
and plantations, and preservation of cultural heritage. A mid-term review of the
achievements, impacts and prospects of Pakistan’s NCS was undertaken between

years 1999 - 2000.

The Government of Pakistan promulgated “Pakistan Environmental Protection
Act” in 1977, Two organizations, the Pakistan Environmental Protection Council
(Pak-EPC) and the Pakistan Environmental Protection Agency (Pak-EPA), are
primarily responsible for administering the provisions of the Act. The Pak-EPC
oversees the functioning of the Pak-EPA. Among its major members include
representatives of the Federal and Provincial Governments especially the
Provincial Environmental Protection Agencies, industry, non-governmental
organizations, academia, environment experts, Federation of Chamber of

Commerce and Industry and the private sector.

The Pak-EPA, through the Provincial EPAs, is required to ensure compliance with
the National Environmental Quality Standards (NEQS) and establish monitoring
and evaluation systems. As a primary implementing agency in the hierarchy, it is
respousible for identifying the need for, as well as initiating legislation whenever
necessary. Pak-EPA is also authorized to delegate powers to its provincial
counterparts, the provincial EPAs. One of the functions delegated by the Pak-EPA
to provincial EPA is the review and approval of Environmental Impact
Assessment (EIA) and Initial Environmental Examination (IEE) reports of the

projects undertaken in their respective jurisdictions.

A.2  Pakistan Penal Code (1860)

The Pakistan Penal Code usually called PPC is a penal code for all offences
charged in Pakistan. It was originally prepared by Lord Macaulay in 1860 on the
behalf of the Government of British India as the Indian Penal Code. After the

, COECTECH
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partition of British India in 1947, Pakistan inherited the same code and
subsequently after several amendments [e.g. Protection of Women (Criminal
Laws Amendment) Act, 2006, Criminal Laws (Amendment) Act, 2004 (I of
2005), Criminal Law (Amendment) Ordinance (LXXXV of 2002), Criminal Laws
(Reforms) Ordinance (LXXXVI of 2002), etc.] it is now mixture of Islamic and
English Law.

Pakistan Penal Code is a general criminal law, applies all over the country, and
contains specific provisions on the subject, Thus it prohibits mischief by kiiling or
maiming animals, or damaging works of irrigation or a river or a road or a bridge
or drain or firing explosive substances with intent to cause damage. The Code also
prohibits public nuisance by acting negligently to spread the infection of disease
or disobeying quarantine rule or causing adulteration of food or drink or drug, or

fouling water or making the atmosphere noxious to health etc.

A.3  Pakistan Environmental Protection Act, 1997 and The Punjab
Environmental Protection Act (Amendment) Bill 2011

The promulgation of the Environmental Protection Ordinance, 1983 was the
first codifying legislation to the issue of environmental protection. Later, the
Government passed the Pakistan Environmental Protection Act (PEPA), 1997
[The Punjab Environmental Protection Act (Amendment) Bill 2011], which is the
basis of IEE/EIA studies carried out for the projects in Pakistan.

PEPA, 1997 is a fairly comprehensive legislation and provides protection,
conservation, rehabilitation and improvement of the environment. It contains
concrete action plans and programs for the prevention of pollution and promotes

sustainable development. The salient features of the law are:

Section-2, Policy, Legal & Administrative Framework Page -2.4
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» It covers the air, water, soil, marine and noise pollution including pollution
caused by motor vehicles,

» The Act provides National Environmental Quality Standards (NEQS) for
wastewater, air emissions and noise,

» Law provides clear cut guidelines for IEE/EIA for various projects as per their
magnitude and anticipated impacts.

* Law also empowers Federal Government to issue notices and to enforce them

for the protection of the environment.

For the effective implementation of the provisions of PEPA, 1997, Pakistan
Environmental Protection Agency, headed by a Director General was constituted.
On the same pattern, Provincial Environmental Protection Agencies (EPA’s) were

created in all the provinces.

Environmental Tribunals were also constituted according to PEPA, 1997.

A4 Policy and Procedures for the Filing, Review and Approval of

Environmental Assessments

This document sets out the key policies and procedural requirements. [t contains a
brief policy statement on the purpose of environmental assessment and the goal of
sustainable development and requires that environmental assessment be integrated
with feasibility studies, It also defines the jurisdiction of the Federal and
Provincial EPA’s, It lists down the responsibilities of the proponent and states the
duties of responsible authorities, It provides schedules of proposals that require
either an IEE or EIA.
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A.S5  Guidelines for the preparation and review of Environmental Reports
(November 1997/2000)

These guidelines are descriptive documents regarding the format and content of
IEE/EIA reports to be submitted to EPA for “No-Objection Certificate
(NOC)/Environmental Approval (EA)”. Following are the major areas, which are

covered by these guidelines:

* The IEE report (scope, alternatives, site selection, format of IEE report)

* Assessing impacts (identification, analysis and production, baseline data,
significance)

» Mitigation and impact management (and preparing an environmental
management plan)

» Reporting (drafting style, main features, shortcomings, other forms of
presentation)

* Review and decision making (role, steps, remedial options, checks and
balances)

* Monitoring and auditing (systematic follow up, purpose, effective data
management})

* Project Management (inter-disciplinary teams, programming and budgeting)

A.6  Guidelines for Public Consultations

‘These guidelines deal with possible approaches to public consultation (PC) and

techniques for designing an effective program of consultation that reaches out to
all major stakeholders and ensures the incorporation of their legitimate concerns

in any impact assessment study. These guidelines cover:

*  Consultation, involvement and participation of Stakeholders

, {)ECTECH
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» Techniques for public consultation (principles, levels of involvements, tools,
building trust)

» Effective public consultation (planning, stages of EIA where consultation is
appropriate)

«  Consensus building and dispute resolution

* Facilitation involvement (including the poor, women, building community and

NGO capacity

A.7  National Environmental Quality Standards (NEOS)-1993, Amended
August 2000

The National Environmental Quality Standards (NEQS) were first promulgated in
1993 and have been amended in August, 2000.

The following standards are specified therein:

* Maximum allowable concentrations of pollutants (32 parameters) in municipal
and liquid industrial effluents discharged to inland waters, sewage treatment
facilities, and the sea (three separate sets of numbers)

» Maximum allowable concentrations of poliutants (16 parameters) in gaseous

emissions from the industrial sources

The Guidelines for “Self-Monitoring and Reporting” (SMART) [attached as
Annexure— 2.1] for the industry as approved by the Pakistan Environmental
Protection Council (PEPC).

A copy of the Government of Pakistan, Gazette Notification dated August 10,
2000 regarding NEQS is attached as Annexure — 2.2,
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A.8 _ National Envirgnmental Quality Standards for Ambient Air-
November- 2010

The Ministry of Environment, Government of Pakistan vide its Notification,
Islamabad, the 18" October, 2010 under S.R.O. 102 (1)/2010 established
standards which provide the maximum allowable limits, in the ambient air, of
Sulphur Dioxide (SO2), Oxides of Nitrogen as (NOx) and as (NO), Suspended
Particulate Matter-(SPM), Respirable  Particulate Matter-PMio, Respirable
Particulate Matter-PM3 5, Lead and Carbon Monoxide (CO) [Annexure-2.2]

A-9  National Standards for Drinking Water Quality - November, 2010

The Ministry of Environment, Government of Pakistan vide its Notification,
Islamabad, the 18™ October, 2010 under S.R.O. 102(1)/2010 established
standards for Drinking Water Quality [Annexure-2.2] The major quality

parameters fixed depend upon Bacterial, Physical and Chemical ones.

A-10  National Environmental Quality Standards for Noise - November,
2010

The Ministry of Environment, Government of Pakistan vide its Notitication,
Islamabad, the 18" October, 2010 under S.R.O. 102(1)/2010 established standards
for Noise [Annexure-2.2]. These standards are based on Category/zone i.e.
Residential area, Commercial area, Industrial area and Silence zone. The limiting

values for day and night have also been fixed for all categories/zones.

A1l Sectorial Guidelines for Environmental Reports

These guidelines [Annexure-2.3] identify the key environmental issues that need
to be assessed as well as mitigation measures and project alternatives to be

considered in the actual EIA. These guidelines inclhide:

‘ COECTECH
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Sector overview of the industry and the processes

* Potential impacts on the environment
v Mitigation measures

8 Monitoring and reporting

» Management and training

* Checklist of likely environmental impacts and mitigation measures

A.12  Guidelines for Sensitive and Critical Areas

These guidelines identify sensitive and critical areas in Pakistan, in relation both

to the natural environment and the cultural aspects.

A.13 National Resettlement Policy and Ordinance

At this point, the only legislation relating to land acquisition and compensation is
the Land Acquisition Act (LAA) of 1894. Following a national consultative
process, a national resettlement policy and a related ordinance were drafted. The
draft policy and the ordinance are presently being reviewed by the provinces, and
have yet to be approved and notified by the government. The salient applicable

features of the Draft Resettlement Policy are given below:

o The Pak-EPA will be responsible for both environment-related as well as
resettlement-related matters,

¢ The responsibilities for implementation at a provincial level are to be
delegated to the concerned provincial EPAs with overall control of the
provincial Planning and Development (P&D) Departments.

e All categories of °‘loss’ arising from development projects that entail

resettlement, need to be addressed: these include not only loss of land, built-up
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property, other infrastructure, and crops and trees, but also loss of income, job
opportunities, and access to natural resources, etc.

¢ Vulnerable groups whose issues need to be addressed in particular include:
women, children, destitute persons, tribal communities, squatters, those with
usurper rights, and landless groups.

o There should be a special emphasis on consultation with affected groups when

preparing a Resettlement Action Plan (RAP).

The provisions of the Draft Resettlement Policy are consistent with the

requirements of the World Bank OD 4.30 on involuntary resettlement.

A.14 Forest Act, 1927

All India Forest Act, 1927 was adopted by the Government of Pakistan, which
was subsequently implemented by the respective provinces. Basically, the law
was enacted to conserve and protect the forest resources of the country for
sustainable development. It lays down Rules and Regulations for exploitation of
various categories of forests such as reserved, protected or unclassified. Further,
the Act spells out the licensing method for timber cutting, grazing, hunting etc. It
also gives the details of magisterial powers of Forest Department officers and

penalties for offences committed with regard to forest resources and products.

A.15 Industrial Relation Ordinance, 2002

The ordinance has been promulgated to amend, consolidate and rationalize the
law relating to formation of trade unions, regulation and improvement of relations
between employers and workmen and aveoidance and settlement of any differences

or disputes arising between them
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Pakistan’s labour laws trace their origination to legislation inherited from India at
the time of partition of the Indo-Pak subcontinent. The laws have evolved through
a continuous process of trial to meet the socio-economiic conditions, state of
industrial development, population and labour force explosion, growth of trade
unions, level of literacy, Government’s commitment to development and social
welfare. To meet the above named objectives, the government of the Islamic
Republic of Pakistan has introduced a number of labour policies, since its
independence to mirror the shifts in governance from martial law to democratic

governance,

While Article 18 of the Constitution affords every citizen with the right to enter
upon any lawful profession or occupation, and to conduct any lawful trade or
business, the Industrial and Commercial Employment (Standing Orders)
Ordinance was enacted in 1968 to address the relationship between employer and
employee and the contract of employment. The Ordinance applies to all industrial
and commercial establishments throughout the country employing 20 or more
workers and provides for security of employment. In the case of workers in other
establishments, domestic servants, farm workers or casual labour engaged by
contractors, their labour contracts are generally unwritten and can be enforced

through the courts on the basis of oral evidence or past practice.

The Constitution of Pakistan contains a range of provisions with regards to [abour

rights found in Part II: Fundamental Rights and Principles of Policy.

e Article 11 of the Constitution prohibits all forms of slavery, forced labour and
child labour;

e Article 17 provides for a fundamental right to exercise the freedom of
association and the right to form unions;

o Article 18 proscribes the right of its citizens to enter upon any lawful

profession or occupation and to conduct any lawful trade or business;
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» Article 25 lays down the right to equality before the law and prehibition of
discrimination on the grounds of sex alone;

¢ Article 37(e) makes provision for securing just and humane conditions of
work, ensuring that children and women are not employed in vocations
unsuited to their age or sex, and for maternity benefits for women in

employment.

A.16 Punjab Industrial Relations Bill 2010

In December 2010 Punjab Assembly passed new legislation that will govern the
formation of trade unions, relations between industries and their workers, and the

process for the settlement of labour disputes.

A.17 Industrial Relations Ordinance 2011 Promulgation

The Government has promulgated Industrial Relations Ordinance 2011. The
Ordinance has been approved by the President on the Advice of the Prime
Minister. The Government has promulgated Industrial Relations Ordinance, 2011
in view of the current legal vacuum created due to deletion of the concurrent
Legislative List through the 18th Constitutional Amendment. The Industrial
Relations has also been transferred to the Provinces which have promulgated
provincial laws to regulate industrial relations. However, there is no law in place
to deal with Industrial Relations in the Islamabad Capital Territory or in respect of
national level trade federations and for resolutions of trans-provincial industrial

issues. The Parliament has yet to promulgate the Ordinance as law.
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A.18 Other Relevant Laws
Some of the other relevant laws and legislations are listed below:

% (anal and Drainage Act, 1873

* The Explosives Act, 1884

s« The Fire Wood and Charcoal (Restriction ) Act, 1964

*  Motor Vehicles Ordinance, 1965

* The West Pakistan Regulation and Control of Loudspeaker and Sound
Amplifier Ordinance, 1965

»  Agriculture Pesticides Ordinance, 1971

»  The Antiquities Act, 1975

A-19 National Electric Power Regulatory Authority (NEPRA) Act 1997

The NEPRA Act was approved by Parliament and signed into law in December
1997. It seeks to create an autonomous, independent regulatory authority, which
will be solely responsible for the power sector. It will be responsible for the
oversight of the power sector and will exercise control through its power to
license power generation, transmission and distribution. It will regulate tariffs for
all these activities. It will perform its functions through transparent processes to
be enshrined in rules that are being framed in a transparent manner through

appropriate rules.

A-20 Power Policy 1998

The revised power policy was implemented in 1998. The objective and intentions
of the Government of Pakistan (GOP) to new policy is to move towards the
creation of a competitive power market in Pakistan. It proposes to do so by
restructuring and privatizing the existing thermal power generation, the power

transmission and distribution functions and assets of existing public sector utilities

"
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(WAPDA/KESC), by the creation of a-fully autonomous regulatory authority, the
National Electric Power Regulatory Authority (NEPRA), and through its future
IPP policy.

The salient features of the Policy are;

o The basis for selection of private power project will be minimum levelized
tariff through International Competitive Bidding. Variable taritfs over the life
of the project will be permiited under terms specified prior to bidding. The
process of selection will involve pre-qualification, issuance of a Request for
Proposals (RFP), bidding and evaluation of bids against bid criteria clearly
laid out in the RFP.

¢ It is recognized that without a proper feasibility study for a particular site-
specific hydel or indigenous coal based project, it will not be possible to invite
competitive bids and receive firm offers. Thus, detailed feasibility studies for
such projects will be prepared before bids are invited.

o Hydel projects will be implemented on a Build-Own-Operate-Transfer
(BOOT) basis; to be transferred to the province in which it is situated at the |
end of the concession period, and thermal projects on a Build-Own;Operate
(BOO) basis.

¢ Competitive Tariffs will comprise an Energy Purchase price and a Capacity

Purchase Price with adequate provisions for escalation.

A-21 Provincial Local Government Ordinances, 2001

These ordinances, issued following the devolution process, establish regulations
for land use, the conservation of natural vegetation, air, water, and land poliution,
the disposal of solid waste and wastewater effluents, as well as matters related to

public health and safety.
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A-22 Factories Act, 1934 (Amended 2012)

There is no independent legislation on occupational safety and health issues in
Pakistan. The main law, which governs these issues, is the Chapter 3 of Factories
Act, 1934, All the provinces, under this act, have devised Factories Rules. The
Hazardous QOccupations Rules, 1963 under the authority of Factories Act is
another relevant legislation. These rules not only specify some hazardous
occupations but also authorize the Chief Inspector of Factories to declare any

other process as hazardous.
The other related laws are:

¢  Workmen Compensation Act, 1923
¢ Provincial Employees Social Security Ordinance, 1965
e West Pakistan Shops and Establishments Ordinance, 1969

e Boilers and Pressure Vessels Ordinance, 2002

Chapter 3 of the Act has general provisions on health and safety at the workplace.
Provincial governments are allowed to make rules under this Act and inspectors
under this Act also have discretion in defining the rules. Chapter 3 talks about
various safety arrangements. This list is being provided just to show how

meticulously labor law covers these issues.

o (leanliness

¢ Disposal of wastes and effluents
¢ Ventilation and temperature

¢ Dust and fume

o Artificial humidification.

s  Overcrowding

e Lighting
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Drinking water

Latrines and urinals

Spittoons

Precautions against contagious or infectious disease
Compulsory vaceination and inoculation

Power to make rules for the provision of canteens
Welfare officer

Precautions in case of fire

Fencing of machinery

Work on or near machinery in motion

Employment of young persons on dangerous machines
Striking gear and devices for cutting off power
Self-acting machines

Casing of new machinery

Prohibition of employment of women and children near cotton openers
Cranes and other lifting machinery

Hoists and lifts

Révolving machinery

Pressure plant

Floors, stairs and means of access

Pits, sumps, opening in floors, etc.

Excessive weights

Protection of eyes

Power to require specifications of defective parts or tests of stability
Safety of building, machinery and manufacturing process
Precautions against dangerous fumes

Explosive or inflammable dust, gas, etc.

Notice of certain accidents
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A.23 Land Use

The project site is situated in the area where agriculture and industrial activities
are going on side by side. The land from agriculture use is rapidly coming under

industry due speedy industrialization of the area.

Government policies for land use encourage industrialization. And permission for
installation of the under reference industrial unit is a clear proof of the

Government policy of encouraging industrialization of the area.

A-24 Regulatory/ Institutional/Administrative Framework

Government of Pakistan is facilitating investment, both local and foreign, in
industrial sector in Pakistan. Liberalization and industrialization in the country, as

a policy of the Government are well reflected from her following initiatives:

A-25 Deregulation of the economy

Deregulation is the prioritized policy of the Government of Pakistan. Under same
policy there is a systematic movement towards deregulation of the economy and

privatization of the state owned companies.

A-26  Import policy

Import policy has been largely liberalized to a great extent through the provision
of various incentives. And it is being further liberalized at a quicker pace. There is
an increased reliance on development of the industrial sector and enhancement of

international trade.
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2.2-

A-27 Infrastructure facilities

In order to facilitate fast industrialization basic infrastructure facilities like roads
network, natural gas, water and power supply, means of transportation and

communications etc. are available,
A-28 Incentives

In order to maintain Pakistan’s competitiveness in international markets and
support viability of local and foreign investments in the country, the following

incentives are available equally to both the foreign and the local investors:

a- initial depreciation allowance (IDA),
b- amortization and

¢- normal tax rates,

The capability of regulatory institutions for environmental management largely,

ensures the success of environmental assessment for ensuring that development

| projects are environmentally sound and sustainable. For decision-making and

policy formulation in the environmental and conservation issues, the institutional

framework, as it exists in Pakistan, is described below:

APPLICABLE INTERNATIONAL ENVIRONMENTAL AND OCCUPATIONAL SAFETY

AND HEALTH LLAWS AND REGULATIONS

International and National Non-Governmental Organizations

International and national Non-Government Organizations (NGOs), such as the
International Union for Conservation of Nature and Natural Resources (IUCN)

and the World Wide Fund for Nature (WWF), have been active in Pakistan for

Section-2,
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some time. Both of these NGOs have worked closely with the governments at the
federal as well as provincial levels and have positively contributed to the cause of
environment. They have played significant role with regard to the formulation of
environmental and conservation policies. And last but not the least, another the
most prominent NGO namely “Sustainable Development Policy Institute (SDPI)
“has also played very significant role in upholding the cause of environmental

protection in Pakistan.

Environmental NGOs have been particularly active in the advocacy for promoting
sustainable development approaches. Most of the government’s environmental
and conservation policies, even at the provincial and federal levels, has been
formulated in consultation with these leading NGOs, who have also been involved

in drafting new legislation on conservation.

International Framework

For the assessment of the environmental impacts of the proposed project on air,
water and noise according to the international legal framework, this report has
also incorporated the requirements of the "Pollution Prevention and Abatement
Handbook" by the World Bank Group- effective July 1998.

Within this handbook, different guidelines are mentioned for the purpose of
assessing industrial facilities with respect to their environmental compliance. In
the present case, the guidelines for new thermal power plants are applicable for

the preparation of the environmental impact assessment.
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(ENVIRONMENT) RELATED RELEVANT INTERNATIONAL AGREEMENTS IN

PAKISTAN’S CONTEXT

Pakistan is a party to the following treaties and agreements in furtherance of its

environmental goals and programme.

Wild Animal on Dec 01, 1987

Treaty Pakistan Status
Convention on the Protection of Ozone Layer on Dec 18,
Ratified
1992.
The Amendment to Montreal Protoco! on Substance that .
Signed
Depleting Ozone layer
UN Framework Convention on Climate Change on June
Signed
13,1992
Convention on the Continental Shelf on October 31, 1958 Signed
The Convention on High Seas on October 31, 1958 Signed
Convention on the Fishing and Conservation of the living Sioned
igne
Resources of the High Seas on October 1958.
The UN Convention on Law of the Sea on December 10,
Signed
1982
The Convention on Territorial Sea and the Contagious
Zone and the Agreement for the establishment of Network Signed
of Aquaculture Centers in Asia and the Pacific
The Convention on Wetlands of the International
Ratified
Importance on July 23, 1976
The Convention on protection of the World Cultural and
Ratified
Natural Heritage on July 23, 1976
The Convention on International Trade in Endangers Spice _
Signed
of Wild Fauna and Flora
The Convention on Conservation of Migratory Specie of )
Signed
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The Convention on Biological Diversity in 1994 and

became party to the CBD, Convention duly recognizes the

intrinsic value of biological diversity, genetic, social,

economic, cultural, educationist, recreational and esthetic

values of biodiversity and its components

Ratified

The International Plant Protection Convention.

Signed

The Plant Protection Agreement for Area & pacific region

Signed

The Agreement for the establishment of a convention for

'controlling the desert lost in eastern region of its

Distribution Area in South East Asia

Signed

The Treaty Banning Nuclear Weapon Test in the
Atmosphere, in Outer Space and under Water on March 3,
1988

Signed

The International Convention on Qil Pollution

Preparedness Response and Corporation

Signed

The Convention on prohibition of Military or any other

Hostile Use of Environmental Modification Techniques

| and Accession of Feb 27, 1986

Acceded

Pakistan became a party to Montreal“ Protocol by Raﬁfying
the protocol and its London amendment on Dec 18,
1982.the subsequent amendments known as Copenhagen
Amendment which, accelerate the phase out for rectified in
Jan 1995,

Signed

Convention of International trade Endangerous Species

(CITS)

Signed

World heritage Convention Ramsar Convention

Signed

United Nation Convention to Combat Ozone Depletion
(CCD). The convention signed and ratified in 1996

Signed

Stockholm Convention for Phasing out Persistent Organic
pollutants (POPs) in 2001.

Signed
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Reguirements Of Potential Investors, Lenders And Insurers

The client intends to get finances for the project under reference from
International Finance Corporation - IFC/WB (World Bank), therefore,
requirements of potential investors; lenders and insurers are to be followed as

desctibed hereunder:

D-1  International Finance Corporation’s (IFC) Policy on Environmental

and Social Sustainability, Effective January 1, 2012

International Finance Corporation (IFC) is the private sector arm of the World
Bank Group. Summarily, it aims at fighting poverty with passion and
professionalism for lasting results and to help people help themselves and their
environment by providing resources, sharing knowledge, building capacity, and

forging partnerships in the public and private sectors.

International Finance Corporation’s (IFC) Policy on Environmental and Social
Sustainability, Effective January 1, 2012 supersedes the IFC Disclosure of
Information Policy (April 2006) in its entirety. This Policy is not an express or
implied waiver of IFC’s privileges and immunities under its Articles of
Agreement, international conventions, or any applicable law, nor does it provide

any contractual or other rights to any party.

At IFC while transparency and accountability are fundamental to fulfilling its
development mandate, IFC encourages its clients to be more transparent about
their businesses and believes that when clients are committed to transparency and

accountability they help promote the long-term profitability of their investments.

IFC strives for positive development outcomes in the activities (including (i)
investments financed “directly by IFC; (ii) investments implemented through

financial intermediaries (FIs) or managed by IFC’s Asset Management Company

| _ COECIECH
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or any other IFC subsidiary, as well as investments funded in part or in whole by

donors; and (iii) advisory services) it supports in developing countries.

IFC believes that an important component of achieving positive development
outcomes is the environmental and social sustainability of these activities, which
IFC pursues and expects to achieve through the application of this Policy on
Environmental and Social Sustainability (the Sustainability Policy or the Policy),
and a comprehensive set of environmental and social Performance Standards.
Through this Policy, IFC puts into practice its commitments to environmental and
social sustainability. Activities supported and financed by IFC include a wide
range of investment and advisory products including technical, financial and/or
regulatory advice, project structuring as well as training to companies, industries,

and governments.

Within the scope of an agreed advisory activity, all advice and training will be
consistent with the Performance Standards. The Performance Standards consist of

the followings:

Performance Standard 1: Assessment and Management of Environmental and
Social Risks and Impacts

Performance Standard 2: Labor and Working Conditions

Performance Standard 3: Resource Efficiency and Pollution Prevention
Performance Standard 4: Community Health, Safety, and Security

Performance Standard 5: Land Acquisition and Involuntary Resettlement
Performance Standard 6: Biodiversity Conservation and Sustainable Management
of Living Natural Resources

Performance Standard 7: Indigenous Peoples

Performance Standard 8: Cultural Heritage
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These Performance Standards help IFC investment and advisory clients manage
and improve their environmental and social performance through a risk and
outcomes based approach. While managing environmental and social risks and
impacts in a manner consistent with the Performance Standards is the
responsibility of the client, IFC seeks to ensure, through its due diligence,
monitoring, and supervision efforts, that the business activities it finances are
implemented in accordance with the requirements of the Performance Standards.
As a result, the outcome of IFC’s environmental and social due diligence of a
proposed business activity is an important factor in its approval process, and will

determine the scope of the environmental and social conditions of IFC financing.

IFC’s development mission are its efforts to carry out investment and advisory
activities with the intent to “do no harm” to people and the environment, to
enhance the sustainability of private sector operations and the markets they work
in, and to achieve positive development outcomes. IFC is committed to ensuring
that the costs of economic development do not fall disproportionately on those
who are poor or vulnerable, that the environment is not degraded in the process,

and that renewable natural resources are managed sustainably.

IFC recognizes that climate change is a serious global challenge and that climate-
related impacts may impede economic and social well-being and development
efforts. Working with the private sector and other parties to address climate
change is therefore a strategic priority for IFC. IFC will engage in innovative
investments and advisory services to support climate-friendly solutions and

opportunities for business.

IFC support for low-carbon economic development is one dimension of a
balanced approach to development, including supporting access to modern, clean,
and reliable energy services. IFC pursues this objective through the use and

development of relevant products, instruments, markets, and advisory services as
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well as through the adoption of appropriate technologies, processes, and practices

in the activities it supports.

The desired outcomes are very briefly described in the objectives of each

Performance Standard as below:

Performance Standard 1

Assessment and Management of Environmental and Social Risks and
Impacts '

Performance Standard 1 underscores the importance of managing environmental
and social performance throughout the life of a project. An effective
Environmental and Social Management System (ESMS) is a dynamic and
continuous process initiated and supported by management, and involves
engagement between the client, its workers, local communities directly affected
by the project (the Affected Communities) and, where appropriate, other
stakeholders. Drawing on the elements of the established business management
process of “plan, do, check, and act,” the ESMS entails a methodological
approach to managing environmental and social risks and impacts3 in a structured

way on an ongoing basis.

Business should respect human rights, which means to avoid infringing on the
human rights of others and address adverse human rights impacts business may
cause or contribute to. This Performance Standard applies to business activities

with environmental and/or social risks and/or impacts.

Performance Standard 2

Labor and Working Conditions Introduction

Performance Standard 2 recognizes that the pursuit of economic growth through
employment creation and income generation should be accompanied by protection
of the fundamental rights of workers through a constructive worker-management

relationship, and by treating the workers fairly and proviéiing them with safe and

sction-2,

"

|
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healthy working conditions, clients may create tangible benefits, such as

enhancement of the efficiency and productivity of their operations.

Performance Standard 3

Resource Efficiency and Pollution Prevention Introduction

Where on the one hand increased economic activity and urbanization often
generate increased levels of pollution to air, water, and land, and consume finite
resources in a manner that may threaten people and the environment at the local,
regional, and global levels; there on the other hand the current and projected
atmospheric concentration of greenhouse gases {GHG) threatens the public health

and welfare of current and future generations.

This Performance Standard outlines a project-level approach to resource
efficiency and pollution prevention and control in line with internationally

disseminated technologies and practices.

Performance Standard 4

Community Health, Safety, and Security Introduction

Performance Standard 4 recognizes that project activities, equipment, and
infrastructure can increase community exposure to risks and impacts. In addition,
communities that are already subjected to impacts from climate change may also
experience an acceleration and/or intensification of impacts due to project
activities. While acknowledging the public authorities’ role in promoting the
health, safety, and security of the public, this Performance Standard addresses the
client’s responsibility to avoid or minimize the risks and impacts to community
health, safety, and security that may arise from project related-activities, with

particular attention to vulnerable groups.

This Performance Standard addresses potential risks and impacts to the Affected

Communities from project activities.
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Performance Standard 5

Land Acquisition and Involuntary Resettlement Introduction

Performance Standard 5 recognizes that project-related land acquisition and
restrictions on land use can have adverse impacts on communities and persons
that use this land. Involuntary resettlement refers both to physical displacement
(relocation or loss of shelter) and to economic displacement (loss of assets or
access to assets that leads to loss of income sources or other means of livelihood1)

as a result of project-related land acquisition2 and/or restrictions on land use.

Unless properly managed, involuntary resettlement may result in long-term
hardship and impoverishment for the Affected Communities and persons, as well
as environmental damage and adverse socio-economic impacts in areas to which
they have been displaced. For these reasons, involuntary resettlement should be
avoided and where unavoidable, it should be minimized and appropriate measures

to mitigate adverse impacts should be carefully planned and implemented.

Performance Standard 6

Biodiversity Conservation and Sustainable Management of Living Natural
Resources 1

Performance Standard 6 recognizes that protecting and conserving biodiversity,
maintaining ecosystem services, and sustainably managing living natural
resources are fundamental to sustainable development. The requirements set out
in this Performance Standard have been guided by the Convention on Biological
Diversity, which defines biodiversity as “the variability among living organisms
from all sources including, inter alia, terrestrial, marine and other aquatic
ecosystems and the ecological complexes of which they are a part; this includes

diversity within species, between species, and of ecosystems.”

This Performance Standard addresses how clients can sustainably manage and
mitigate impacts on biodiversity and ecosystem services throughout the project’s

lifecycle.
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Performance Standard 7

Indigenous Peoples Introduction

Performance Standard 7 recognizes that Indigenous Peoples, as social groups with
identities that are distinct from mainstream groups in national societies, are often
among the most marginalized and vulnerable segments of the population. In many
cases, their economic, social, and legal status limits their capacity to defend their
rights to, and interests in, lands and natural and cultural resources, and may
restrict their ability to participate in and benefit from development. Indigenous
Peoples are particularly vulnerable if their lands and resources are transformed,
encroached upon, or significantly degraded. Their languages, cultures, religions,
spiritual beliefs, and institutions may also come under threat. As a consequence,
Indigenous Peoples may be more vulnerable to the adverse impacts associated
with project development than non-indigenous communities. This vulnerability
may include loss of identity, culture, and natural resource-based livelihoods, as

well as exposure to impoverishment and diseases.

Private sector projects can create opportunities for Indigenous Peoples to
participate in, and benefit from project-related activities that may help them fulfill
their aspiration for economic and social development. Furthermore, Indigenous
Peoples may play a role in sustainable development by promoting and managing
activities and enterprises as partners in development. Government often plays a
central role in the management of Indigenous Peoples’ issues, and clients should
collaborate with the responsible authorities in managing the risks and impacts of

their activities.

Performance Standard 8

Cultural Heritage Introduction

Performance Standard 8 recognizes the importance of cultural heritage for current
and future generations. Consistent with the Convention Concerning the Protection

of the World Cultural and Natural Heritage, this Performance Standard aims to
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ensure that clients protect cultural heritage in the course of their project activities.
In addition, the requirements of this Performance Standard on a project’s use of
cultural heritage are based in part on standards set by the Convention on
Biological Diversity. .

Courtsey: IFC

D-2  The World Bank Environmental Assessment Process

The principal international guidance utilized in assessing the significance of
impacts from the proposed development, and for determining content and form of

reporting from the World Bank was also utilized.

World Bank Operational Policies OP4.01 Environmental Assessment (January
1999}

This sets out the World Bank’s policy on projects requiring an EIA and defines
what the assessment is designed to achieve and what issues must be considered. It
also sets out guidance for screening projects and identifies other World Bank

guidance and policies that may be relevant.

World Bank — Pollution Prevention and Abatement Handbook (1998):

This handbook sets out the basic principles that are considered appropriate to
evaluating and controlling pollution from any defined project. The handbook
provides guidance on pollution management and sets out generic environmental
standards for air, water and soil pollution. This handbook also provides sector
guidance. Of most significance to this project is the guidance for Thermal Power:

Guidelines for new plant (July 1998).
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The environmental assessment undertaken in this report also utilizes, as a
precautionary measure only, The World Bank guidelines presented in the

“Pollution Prevention and Abatement Handbook” effective July 1998.

D)-3 _ International Finance Corporation, Environmental, Health, and

Safety (EHS) Guidelines for Thermal Power Plants (2008)

The EHS Guidelines contain the performance levels and measures that are
generally considered to be achievable in new facilities by existing technology at
reasonable costs. The applicability of the EHS Guidelines should be tailored to
the hazards and risks established for each project on the basis of the results of an
environmental assessment in which site-specific variables, such as hot country
context, assimilative capacity of the environment and other project factors, are
taken into account.

Categorization of the Project

Bulleh Shah Packaging Pvt. Ltd. (BSPPL), the already operational project, is
situated in the agriculture land around. The project site is surrounded by populated
human settlements in the form of villages. Kasur city, District Headquarter, is
situated at about 10 Kkilometers from distance from the project site with

There is no element of environmental sensifivity including b1od1vers1ty around

the project site. With the use of biomass, air pollution will decrease especially
with respect to NOx and SO: emissions and can be further reduced very
efficiently, conveniently and cost effectively, In the first place, there seems no
possibility of NOx emissions exceeding the IFC/World Bank standards. Secondly,
if at all so required then NOx can be reduced to the desired levels by use of
Selective Catalytic Reduction (SCR). For, SOz removal, a dry or semi-dry
scrubber can be used. Efficient system of Fiber Filter Bags (FFB) will be used to
remove around 99.9 % of the partleulate matter, In view of the situation the
project merits for its placement in IFC “Category B”
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The project, besides many other advantages, will result in:

Greenhouse gases reduction,

Reduction in air pollution from the present practices of bumning the
biomass on the fields on massive scale,

Addition to the economic development of farmers through the sale of their
agriculture wastes/residues presently either of no use/value or fetching
just bare minimum price,

Creation of more [abour jobs in the entire supply chain circuit including
also demand for labour around biomass collection stations and on the
factory premises,

Potential for self-employment by way of opening small scale tea stalls,
road side autos repair workshops, opening of petrol pumps and gas stations
along the routes of the vehicles carrying the biomass from the collection
stations to the factory,

Fly ash for the time being will be land filled for about one to two years,
with the ultimate aim of its introduction as being rich in Potassium (K)
will be used as K rich-fertilizer, to substitute partially for synthetic costly
K fertilizer, thus reducing cost of production of agriculture products,
Increase in revenue for the Government in the form of additional taxes,
Improvement of existing infrastructure especially roads, development and
creation of infrastructure facilities between the biomass collection centres
and the factory,

Development/improvement of social and economic status of the people
through addition to their income resulting also in enabling the people to

fulfill desire to get their children educated.
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F. Hierarchy of obtaining Environmental Approval (EA) from the EPA,
Government of the Punjab, Lahore:

According to The Punjab Environmental Protection Act 1997 (Amendment) Bill
2011 Section 12, sub-section 1&4:

“(1) No proponent of a project shall commence construction or operation unless
he has filed with the Government Agency designated by Federal Environmental
Protection Agency or Provincial Environmental Protection Agencies, as the case
may be, or, where the project is likely to cause an adverse environmental effects
an environmental impact assessment, and has obtained from the Government

Agency approval in respect thereof.”

“(4) The Government Agency shall communicate its approval or otherwise within
a period of four months from the date the initial environmental examination or
environmental impact assessment is filed complete in all respects in accordance
with the prescribed procedure, failing which the initial environmental examination
or, as the case may be, the environmental impact assessment shall be deemed to
have been approved, to the extent to which it does not contravene the provisions

of this Act and the rules and regulations.”

For the project falling in “Category A”, the hierarchy of obtaining the EA involves
submission of EIA report to the EPA. The EIA report is to be examined by the
officials of the EPA. In case any further clarification is needed, it will be provided
by consultant preparing the report and the project proponent. After satisfying the
concerned EPA, the project proponent according to the directions of the EPA, will
publish two public notices in two separate daily newspapers of the choice of EPA
inviting all concerned and stakcholders to give their written comments on the
project while going through the EIA reports to be made public by the EPA. The
invitation of comments period will be 30 days as required under the Pakistan

Environmental Protection Act- 1997, On the 31% day, Public Hearing (PH) will be

=
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held at a place to be declared by the EPA. The environment consultants are to
present the EIA report to the participants of the Public Hearing and reply to their
questions. After PH, in case EPA has any objection/question, they will be
answered by the environment consultants and the project proponent. And lastly,
EA will be issued by the EPA.

For the project falling in “Category B”, Initial Environmental Examination (IEE)
report is required for getting EA from the EPA. Since the present project falls
under this category, therefore, IEE will be submitted to the EPA. The IEE report
will be scrutinized at their end and by their panel of experts, after whose
satisfaction an internal meeting of the concerned committee of the EPA will
further scrutinize the report. And thereafter EA for the construction phase will be

awarded,

In either case whether it is Category A or B project, the EA is in the first stage is
issued for the construction phase of the project with conditions as required to
maintain the environment and other segments of the natural settings unaftected
during construction phase. The project proponent is required to submit
environmental monitoring reports on monthly basis | showing that all the
conditions laid down in the EA are being fulfilled. After the construction phase is
completed, the project proponent is required to request the EPA for issuance of
EA for the operational phase of the project. The concerned EPA official will visit
the project site and ascertained if the required conditions as required to be fulfilled
have been complied with. In case every thing is in accordance with the
requirement of the EA for the Operational Phase then the concerned EPA will
issue EA for the regular operation of the project, off course, with various
conditions for the environmentally safe operation of the project. In case some
conditions are not fulfilled then the project proponent is required to fulfill the
condition unfulfilled. Thereafter, EA will be awarded for the operation phase. Of

the other conditions to be fulfilled during the regular operation, the most

Section-2, Policy, Legal & Administrative Framework Page -2.33

@ECTECH



BEPPL -150 T/H Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pvt. Ltd., Kasur ‘

important one is monthly environment monitoring of the project by a third party

and submit the environment monitoring reports regularly to the concerned EPA.

However, the EPA has the right to monitor the project any time of its own choice. -
In case, the project does not operate in compliance with required national
environment quality standards, the concerned EPA will serve a notice under
section 16 of the PEPA -1997 to show compliance with in thirty days of the
issuance of the notice. In case the project is still found in non-compliance with the
NEQS, then the case is refer to the Environment Tribunal (ET) which after
satisfaction i.e. the project is not in compliance with the NEQS, will impose a fine
of Rupees One Million with the condition that if the project continues in violation
of the required standards, then a fine of Rupees Hundred thousand for each day of
default will be imposed. After 30 days, in case the project is still operates against
the require NEQS, then the project will be closed till the proponent practically

demonstrate compliance with the NEQS.

Status of the Project Approval for EA from the EPA Pi_gpi_ab

The IEE report prepared according to the required format of the Environmental
Protection Agency, Government of Punjab was submitted to the said agency and
atter its processing No Objection Certificate (NOC)/Environmental Approval
(EA) was issued by the said agency.
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Description of the Project
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3.1

SECTION -3 DESCRIPTION OF THE PROJECT

EXISTING SITUATION AT BSPPL

Packages Limited installed a new pulp and paper mill facility near Kasur
previously called Bulley Shah Paper Mills after joint venture with Stora Enso is
now renamed as Bulleh Shah Packaging Pvt. Ltd. (BSPPL). This facility consists
of two paper machines, PM6 and PM7, able to produce up to 300,000 tonnes of

paper and paperboard per year.

BSPPL requirement of steam and electricity is being met through two main

boilers:

e 200 tonnes per hour (iph) — high pressure boiler (natural gas & heavy fuel
oil fired).

e 65 tph — medium pressure boiler (natural gas & heavy fuel oil fired).

The 200 tph boiler is utilized for generation of electricity and provision of process
steam, With operation of 65 tph boeiler BSPPL has to import nearly half of its
requirement from national grid. BSPPL operation is directly dependent on reliable

and continuous supply of natural gas and electricity.

PROPOSED BIOMASS FIRED BOILER PROJECT

Packages Group is proposing to install, in the vicinity of BSPPL, a 150 tph
biomass based boiler to supply high pressure super-heated steam at 525 °C
temperature and 95 bar pressure. The proposed Biomass Boiler will be using
water cooled vibrating grate technology. At 100% capacity utilization of the

boiler the mass and energy balance is presented in Figure 3.1 and 3.2 below:
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Straw 31 ton/h
Combustion air
Electricity 1.7 MWe
Condensate 151.5 ton/h

New biomass boiler

v

Figure - 3.1

Ash 2 ton/h

Flue gas

Blowdown 1.5 tonth
Steam 150 ton/h

Simplified Mass Balance of Biomass Boiler

ISource: COWI A/S,

“CONCEPTUAL DESIGN STUDY FOR NEW BIOMASS POWER PLANT”]

Fue! input

Heat load

Heat losses

Own electricity consumption

Fuel input

Combustion air

Bottom ash

Fly ash

Flue gas

Feedwater flow

Blowdown

Steam flow

Figure — 3.2

Energy & Mass Balance of New Biomass Boiler

[Source: COWI A/S Study]

New biomass based boiler, to be installed in the vicinity of BSPPL, will be
environmentally friendly, replacing the present use of fossil fuels and providing
optimum supply of steam and electricity for BSPPL’s two paper & board
manufacturing plants. BSPPL energy & mass balance diagram is presented as
Figure — 3.3,
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BSPPL - Energy & Mass Balance with 150 TPH New Biomass Boiler
[Source: COWI A/S Study]

The proposed simplified process flow diagram prepared by COWI A/S is
presented as Figure-3.4, below:
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Figure — 3.4, Biomass Boiler — Process Flow
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It is proposed to install stack with height of 100 meters and 2 meters diameter.
The Biomass Boiler will be equipped with bag filters to remove Particulate Matter
(mostly flyash) from the flue gases to less than 50 mg/Nm3 on dry basis.

Expected analysis and temperature are as follow:

e Temperature = 130°C

e Particulate Matter (mostly flyash)= Less than50 mg/Nm?

e SO = Less than 250 mg/Nm’®
o NOx (as NOy) = Below 400 mg/Nm®

» Carbon Monoxide (CO) Less than 100 mg/Nm?
e Carbon Dioxide (COg)

It

]

0.1 tonnes per hour

NOy can be further reduced to 150 mg/Nm? with future installation of Selective
Non-Catalytic Reduction (SNCR) system.

Table — 3.1 shows the volume of flue gases at 100% capacity utilization of the

Biomass Boiler.

Table - 3.1
Biomass Boiler - Flue Gases Volume

Value Unit

Therma! fuel input (LHV)
Excess air

|_Lambda of combustion

Qxyaen content in the flue gas, wet
Oxygen content in the flue gas, diy
Flue gas amount, wet

Flue gas amount, wet

Flue gas amount, dry

L

153,800

[Source: COWI A/S Study]
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3.3 SITE FOR THE PROPOSED PROJECT & PLANT LAYOUT

BSPPL is located off Kasur — Madina Town - Raiwind Road. The proposed
Biomass Boiler will be located in the vicinity of existing BSPPL. Annexure - 3.1

presents BSPPL location on Google Map, whereas Annexure 3.2 shows BSPPL
site on Google Earth picture.

The project site, located in the vicinity of BSPPL, is at an altitude of about 205
meters above mean sea level. The global co-ordinates of the plant is 31°07°45.12”

N (latitude) and 74°21°28.8” E (Longitude) as indicated in Figure — 3.5.

I

e b NB1008YA04

BSP)M

ge ® 2012 GeoEye . - '

2 e © 2011 Google - : o Googlegarth
[ S : fechnooges A
smapery Date - 1171717009, T 2004 . BISON 74:212787" £ eley 206m .. .. .Fyeatt 159km

Figure — 3.5 [Courtesy: Google Earth]

The proposed project site is located south-west of the BSPPL operational plant
site, but within the folds of the battery limits of the existing plant. Sufficient land,
owned by Packages Group is available for the Biomass Boiler installation. The
Proposed Project’s layout plan is presented as Figure — 3.6
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Figure — 3.6 [Source: COWI A/S Study]
Proposed Biomass Project Layout Plan

Above mentioned layout and process details are based on Conception Design
Study carried out by COWI A/S, Denmark. The final design of the plant will be
determined during the detailed engineering works to be conducted prior to
construction. However, the main features will be the biomass bales storage,
Biomass handing facilities, conveyors, Biomass bunkers, boiler plant and stack,

Biomass shredder, ash handling & bunker facilities, induced draft fan, flue gases
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cleaning equipment, boiler feed water facilities, and fire-fighting & safety
facilities. The most prominent feature of the site within the surrounding areas is

likely to be the boilers chimney (stack).

3.4  BASIC INFRASTRUCTURE AND FACILITIES:
All  basic infrastructure like roads; transport; water; repair and maintenance
workshops and technicians; communication facilities like telephone, fax and
email; utilities required to run the plant smoothly, office buildings, medical
facilities, security etc., already exist at BSPPL.
Packages Group is planning to construct a separate link road, from Kasur —
Madina Town — Raiwind Road, for the Biomass Boiler Project fuel (biomass)
transportation to plant site.

3.5 PROJECT WATER REQUIREMENT AND SUPPLY
The site will require makeup boiler feed water and cooling water for the
operation. Water requirement of the proposed Biomass Boiler is to be met from
the existing BSPPL facilities. Water requirement for the Biomass Project will be
replacing the water requirement of existing BSPPL boilers.
Steam condensate, from power generation steam turbines of BSPPL, will be
recycled back to the New Biomass Boiler.
Analyses of ground (raw) and drinking waters at BSPPL have been presented in
Section — 4 of this Report.
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3.6 WASTEWATER TREATMENT PLANT

Boiler blowdown and other liquid effluents from the Biomass Project will be

treated at the existing elaborate waste water treatment facilities of BSPPL.

3.7 FUEL AVAILABILITY, REQUIREMENT & SUPPLY

Project feasibility titled “Feasibility Study for Biomass Cogeneration at Bulleh
Shah Packaging Private Limited (BSPPL)” (December 2011), prepared by
COWI Consulting Group has selected the following biomasses for use as fuel

for the Proposed Project:

¢  Wheat straw
o (Corn Stover

» Cottons stalks

This study has recommended the following requirement of biomass based on
harvesting times and minimizations of storage needs as well as transportation

distance (based on 100% capacity utilization and 120 MW thermal inputs):

Table — 3.2
Residual Biomass and Consumption

Operating year Feedstock Amounts {tonnes per year)
13 Wheat 250,000
4 + rest of planning period Wheat 43,000
Corn stover 150,000

Lotton stalks 52,000

Total 250,000

[Source: AEIA/COWI Studies]

The study has considered that during the first three years (2014-2017) of
operation, wheat straw will be the sole feed stock. After which period when
further biomass collection centers and logistic are developed the shift needs to be
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towards use of corn stover and cotton sticks. It is recommended that then corn
stover will be the primary residual fuel.

Packages Group has already been using agricultural residues/waste (wheat & rice
straws) as primary feedstock for their paper & pulp mills at Packages Limited,
Lahore and BSPPL (Kasur). The collection of feedstock system has been earlier

established since inception of Packages Limited plant at Lahore and later on for
BSPPL.

Collection and delivery system for the feedstock has been well established.
Biomass deliveries are being made both in bulk and baled form by large and small
road trucks as well as tractor trolleys. At present BSPPL consumes about 300,000
tonnes per annum of biomass when operating at 100% capacity.

Figure — 3.7 shows the potential availability of biomass at 100 and 300 kilometers
radius from BSPPL plant site.

oA FL s

1

Figure 3.7

Potential Location of Biomass Collection Sites
[Source: AEIA Study]

Availability of biomass at 100 — 300 kilometers radius from plant site is shown in
Table — 3.3

Section-3, Description of the Project Page - 3.10

COECTECH



|

i

—

& 1

Previously BSPPL - 150 T/H Biomass Based Boiler Project in Vicinity of Bulleh Shah Packagiug Pvi. Ltd . Kasur

W TOTAL. 7| '1,115,000 | 3,969,000:
[Saurce: Punjab Agriculture Department]
(70 % biomass residue collection efficiency assumed)

AFEIA Study analysis shows that within a 100 km radius of BSPPL about 1.4
million tonnes/year of agricultural waste is available. At present the biomass in
this area is being used for animal fodder, fuel for brick kilns and small scale
biomass boilers. Table — 3.3 shows the net availability biomass as future fuel after
deduction of present use from total generation.

Table — 3.4 shows the biomass availability schedules for the various crops:

Table - 3.4
... Biomass Availability & Harvesting Schedule

Jan [ Feb | Mar | Apr | Mey [ Jun | Jul ) Aug f Sep | Oct | Nov | Dec |kan; Feb | Mar May ) Jun | Jul | Aug | Sep | Oct | Nov | Des

ice {IRRI)

inka (Basnuatl

icotton (BT}

sEotton [Normal}
iSugascans {Febsowlng|
iSugaroane [Sep sowing)

[Wheat
icom (speing) il o
ICom {Autuma)

] 3 o e B

I Crop Sowing
n Crop Growing
Crop Harvesting

It has been proposed by AEIA and COWTI A/S that the Proposed Project should
establish biomass collection centers, most with baling arrangement at the center
for ease of handling and cost of delivery. Such arrangement will also reduce

generation of fugitive dust during transportation and will be environmental
friendly. '

[Source: AEIA Study]
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Tables 3.5 and 3.6, below, show the proximate & ultimate analysis of various

biomasses:
Table - 3.5
Biomass — Proximate Analysis
Proximate Analysis (Weight %)
Corn Cane Rice Wheat Corn Cotton
Straw Trash Straw Straw Cob Stalks
Moisture 12.0 13.6 9.4 92 11.1 12.6
Volatile 66.7 62.9 58.8 63.6 72.4 65
Matter
Ash 4.4 9.5 16.9 11.1 1.4 4.1
[Source: DANAK Study]
Table ~ 3.6
Biomass — Ultimate Analysis
Ultimate Analysis (Weight %)
Corn Cane | Rice | Wheat | Corn | Cotton
Straw Trash | Straw | Straw Cob Stalks

C 41.7 385 359 39.5 42,5 41.5

H 5.0 4.8 4.6 5.0 53 5.0

N 0.75 0.63 0.69 0.40 0.29 0.66

O 35.0 324 314 339 39.1 356

S 0.06 0.24 00.16 0.11 00.02 0.12

[Source: DANAK Study]

Calorific values of the residual biomass are indicated below in Table — 3.7:

Section-3, Description of the Project

Page - 3.12




-

[———

Previously BSPPL -150 T/H Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pwi. Lid., Kasi

Table — 3.7

Calorific Value of Biomasses

Calorific Value

HHV(MJ/kg) LHV(MJ/kg)

Experiment Experiment
Cotton Stalks 16.42 15.01
Corn Straw 16.35 14.96
Cane Trash 15.30 13.92
Rice Straw 14.04 12.86
Wheat Straw 15.5 14.14
Corn Cob 16.66 15.24

[Source: DANAK Study]

Presently, Packages Group operates seven collection centers and also receives
wheat straw directly at both the BSPPL and Packages Limited. This delivered
wheat straw is utilized for the pulp & paper production. The collection system is
working very well. Packages Group enters into an annual agreement with a
farmers’ broker to deliver the wheat biomass at a fixed price. This agreement is
renewed annually and a fair price for delivery of the wheat straw is negotiated.

Tables 3.8 indicates the existing operational biomass collection centers:

S
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Proposed new collecting and already existring centers, which will be required to

meet the future biomass demand, are shown in Tables 3.9 and 3.10.

Table - 3.9

Proposed new Primary & Already Existing Biomass Collection Centers within 200

km radius of BSPPL

Collecting Center Status Distance from the mill
Faizabad 5 2120
Jaranwala Existin . 175 km

Hujra Shah Mugeem e

Repalpur Existin _ __105km
Kamoke iy ;’ﬁﬁ;ﬁ el A0 b
Khangah Dogran Proposed _

Khudian Khas SR s

[Séﬁrde:-COWI AIS St-udy]' '
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Table - 3.10
Secondary Biomass Collection Centers within 300km radius of BSPPL
Collecting Center Status Distancqrfmm the mill
Pakpattan ST Y
Tandlianwala _ _Existing 7 225%km
Jhang o 5 ;‘ st ; el Baat _‘320: S “
Wazirabad Proposed 105 km
Rasulhagar e Brobosa : eaky
Sargodha Proposed 258 km
Chiniot dht s Propos. A
Thatta Muhammad Shah Praposed 266 km -
Chichawatni S Proposed s a107)

[Source: COW! A/S Study]
This incoming wheat straw is baled on site and then transported to BSPPL o
Packages Limited, Lahore. The transportation of the wheat straw to the mills i

also subcontracted out. Typically 40 fect flatbeds are utilized to deliver the strav
to BSPPL or Lahore sites. Average loading on the flatbed is close to 40 tonnes.

Packages is planning to expand and open up new collection centers based on the
same successful approach as operations of the existing wheat straw collectior
centers. As per existing operations the baling and transportation components
could be subcontracted to minimize infrastructure expenditure or any othe:
economical and convenient approach to be worked out after adoption of
feasibility study. It is pertinent to note that whatever the approach is followed the
environment related facts will remain the same which are duly addressed in the

later sections of this report.

Collection centers will be used to collect the biomass available as close to BSPPL.
as possible to mitigate transportation costs. Figure-3.7, shows potential collections
centers about 30 km apart to capture required quantities of biomass. A major
consideration is for the collection center to be close to a highway, Assumptions
were made ¢ “iomass availability in top five districts of each crop and then

collection centers in each district are proposed. Figure-3.7 shows the location of

Section-3, Description of the Project * Page - 3.15
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3.8

BSPPL, major ftransportation routes, and potential locations of the biomass

collection centers,

ASH HANDLING

Biomass Boiler will generate the following three (3) types of ashes:
¢ Bottom ash
¢ Boiler ash

¢ Filter ash

The bottom ash from the grate is collected in a wet scraper. It serves the purpose
of putting out possible glowing particles in the ash, air sealing between the boiler
and the surrounding and serve as basis for transport of ashes. The wet scraper is a
water filled scraper, and a certain water level will be maintained. Water for the
scraper will be primarily blow down water from the boiler, which is cooled and

condensed.

Boiler ashes, which are ashes collected from the bottom of the 2nd/3rd pass and
possible additional passes, are collected in hoppers at the bottom of the boiler.
Rotary locks in the system ensure gas tightness between the boiler and the
surroundings. Boiler ashes are mixed with the bottom ashes in the wet scraper, as
they will constitute rather coarse material. From the wet scraper the mixture of
bottom ashes and boiler ashes are conveyed to an ash bunker or container from

where further transport is arranged.

Bottom ash and Boiler Ash will be used to manufacture refractory and the left

over will be sent to cement factories.

The filter/fly ash will be used as fertilizer becase it conatins P&K and as such it

will partly cut upon the use of synthetic P&K fertilizer.

Section-3, Description of the Project Page- 3,16
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According to some studies carried out in India, “Fly ash holds a potential to
improve the physical health of the soil. It can serve as a soil modifier and also
enhance the water retaining capacity and fertility of the soil. It improves the plants
water and nutrient uptake; helps in development of roots and soil binding, stores
carbohydrates and oils for use when needed, protects the soil from soil borne

diseases and detoxifies contaminated soil”.

Use of Fly ash in agriculture can increase the yield of cereals, oil seeds, pulses,
cotton and sugarcane by 10-15%, vegetables by about 20-25% and root vegetables
by 30-40%. Waste lands, degraded lands, saline alkaline soils, eroded soils etc.,

can be successfully reclaimed by fly ash.”

Some of the other uses include use of fly ash in mine filling, construction of
roads/ flyover embankments, hydraulic structures, raising of dykes, manufacture

of several building components like bricks, blocks, tiles and use in agriculture.

It is also used as a pozollanic substitute for cement in Roller Compacted Concrete
dams-an innovative dam technology developed as a result of efforts to design
more economical concrete dams that could be constructed rapidly with designed
performance. Fly ash in R.C.C. is used not only for saving cement cost but also

for enhancing strength and durability.

Fly ash can also be used in Portland cement concrete to enhance the performance

of the concrete.
Utilizing fly ash in roads saves top soil, avoids creation of low lying areas, does
not deprive the nation of the productivity of top soil and reduces the demand of

land for fly ash disposal.

The use of fly ash in the Nizamuddin bridge road embankment at Delhi, India for

about 2 Kms, and a height of 8 meters in a flood zone has demonstrated the use of

Section-3, Description of the Project Page - 3.17

COECTECH



S

L

IPrevicusly BSPPL -150 T/H Biomass Based Boiler Project in Vicinily of Bulleh Shak Packaging Pve. Ltd , Kasu-

fly-ash in adverse conditions. This has not only saved the top soil and used fly ash
which was otherwise a waste but also saved Rs. 1.4 crores in a total project of Rs.

10 crores.

Fly ash-Lime-Gypsum bricks are manufactured using the properties of the
mixture as an ‘Hydraulic Cement’ meaning thereby that it sets and hardens in the
presence of moisture and on the lines of Portland cement, gets stronger with age

but unlike clay bricks does not need sintering,.

Cellular light weight concrete blocks are used as a substitute to bricks and
conventional concrete blocks. This is a foaming agent based technology from
Germany using Fly-ash (to the extent of1/3rd to 1/4th of the total materials
constitution), sand, water and foam manufactured from biodegradable foaming

agents.

Fly ash based polymer products are also being used as wood substitutes. They
have been developed by using fly ash as the matrix and jute cloth as the

reinforcement.

The Government of India has withdrawn a 8% excise duty imposed earlier on fly
ash products. Now no excise duty is levied on manufacture of goods in which a

minimum of 25% w/w fly ash is used.
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J 3.9 PROJECT IMPLEMENTATION SCHEDULE

| Tentive Project implementation schedule is presented below:
| Table - 3.10

Contract designation. Equipment and erection

1 Date * Bubjeel to liguidated damages
J Contract Day 0. 12 June 2042 —
Start of work 1. 12 June 2013 S
Erectlon 2, 2 April2014
Commencement Day
Start of Commissioning 3, 13 Dec 2014 Financial
R e Staa] S—— L r-
Erection Guarantes
. Cerlificate
End of Erectlon 4, 21 Dec 204 End of 1
Ereciion
Commissloning
End of Commissioning 6. 2{ Feh 2015
———eerrr— — ——
Written notification
Start of test run 6. 21 Feh 2015 __'___ that the Plant is ready
— for lest run
o Test run ‘Wrilten. noilication
Take-over Date 7 4 axrll 2015 — of completed and
Purchaser agsumes approved lest run
risk for the Planl
Guarantes pariod starts Max 6 monlhs
Latesi day for 8. 4 Ot 2016 —
for Parfermance Yes! and Machanical
Final Inspaclion Guarahlea
Parfarmanca Test
Completion of 8. 50ct 2015 —— Financial
Parformance Testand T Guaraniee
Final Inspection Evalualion of Max 2 fonths of
Parformance Test Mechanical
Acesptance of plant 10. 4 Dec 2015 _— land Final Inspaction Guaraniea
)
Guarantee Perlod 1, 4 April 2017 —
ands
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3.10  POTENTIAL CDM CREDITS

¢ The Current Situation

With the current commitment period of the Kyoto Protocol drawing to a close in
2012, future demand for carbon emission reductions is expected to be driven by
the outcome of agreements, and from emerging national and regional climate
policies. The required commitments of Annex 1 countries (industrialized and
countries in transition which have ratified the Kyoto Protocol} beyond 2012 are
currently unclear and therefore the future market for Certified Emission
Reductions (CERs).

Participants of the World Bank's present set of Carbon Funds are primarily
interested in buying CERs from projects that will generate sizeable CERs before
the end of 2012.

With the regulatory period of the Kyoto Protocol ending in 2012, and discussions
between the Parties to the UNFCCC on a long-term framework for the post-2012
period not concluded, there is a period of uncertainty regarding the future
international climate regime. The challenge along with the lack of regulatory

framework has created a limited demand for post-2012 carbon assets.

As a response to these challenges, the new proposed Carbon Partnership Facility
is designed to develop emission reductions and support their purchase over long
periods after 2012. “Learning by doing” approaches will be an essential aspect of
the “Carbon Partnership Facility” as it moves from individual projects to

programmatic approaches, including methodologies needed for such approaches.

Because this project will not be formally registered before 2013 (at the earliest),
preliminary discussions with staff from the World Bank Carbon Finance Unit
indicates that the project cannot rely on the European CER market, in particular in

the case of Pakistan which is considered a Low Income Country, rather than an

Section-3, Description of the Project Page - 3.20
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LDC. This will limit the market for CERs to perhaps the Japanese market.
Unfortunately, this uncertainty will persist for the next couple of years. However,
as the proposed Carbon Partnership Facility is implemented, there should be

opportunities to enter the CERs marketplace.

¢ The Kyoto Protocol

Basically the Kyoto Protocol is an agreement under which industrialized countries
agree to reduce their collective greenhouse gas (GHG) emissions by 5.2% below
1990 levels for the period from January 2008 until 2012, Countries have been
divided into two general categories: Annex I countries which are developed
countries who have accepted GHG obligations and Non-Annex I countries which

are developing counties who have no GHG obligations. Pakistan falls into this

latter category.

The Kyoto Protocol includes three “flexible mechanisms” which are intended to
lower the overall costs of achieving emission targets. The flexible mechanisms
enable Annex [ countries to meet emission targets by taking credit for carbon

reductions in other countries. The three flexible mechanisms are:

i- ET (Emissions Trading),
ii- JI (joint Implementation) and

iii- CDM (Clean Development Mechanism).

Emissions Trading: Each Annex I country is given a certain numbér of AAUs
(Assigned Amount Units), which represent the total amount of GHG that the
country is allowed to emit in the first commitment period (2008-2012). The
AAUs are tradable units that represent 1 tCOze (ton of CO: equivalent).
Countries can trade AAUs to help meet emissions targets. Alternatively an

individual firm can purchase AAUs to meet its own emissions targets.

Section-3, Description of the Project Page - 3.21
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Clean Development Mechanism: The CDM allows industrialized countries to

meet their domestic emissions targets by purchasing GHG reduction credits from
non-industrialized countries as an alternative to achieving 100% of the required
emissions reductions within its own borders. Since non-industrialized countries
have no emissions reduction targets, they have nothing to lose by allowing
another country to take credit for emissions reductions. In order to take credit for
the reduction, the project developer must demonstrate that the total emissions

have been reduced below the business as usual scenario.

Joint Implementation: Joint Implementation (JI) allows industrial countries to

meet their domestic emission reduction targets by purchasing GHG credits from
other industrialized countries as an alternative to achieving 100% of the required
emission reductions within their own borders. Most JI projects are expected to
take place in countries with economies in transition in Eastern Europe and the
former Soviet Union for example, where the cost of reducing emissions is
considerably lower, JI projects are much less common than CDM projects. This

is especially the case for Pakistan.

¢ CDM Overview

There are many steps to taking a CDM project from an idea to eventually
generating cash. Hereunder, are outlined different types of CDM projects, the
project cycle, and the methods for calculating emissions reduction, and the

various ways the CERs can be monetized?

Biomass Boiler Project can fall into one of several types of projects.

Types of CDM Projects:

There are seven types of CDM projects:

1. Energy Efficlency -Increase energy efficiency of buildings or

commercial/industrial facilities.

COECTECH
Section-3, Description of the Project Page - 3.22 T



Previously BSPPL -150 T/H Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pwi, Lid., Kasu:

2. Switch to less carbon intensive fuels

3. Methane Recovery - Recover methane from animal waste, coal mines,

landfills, wastewater siudge, or other sources

4. Industrial Process Change - Change an industrial process resulting in reduced

GHG emissions
5. Cogeneration - Make use of waste heat from electric generation

6. Transport - Improve fuel efficiency, Swiich to less carbon intensive transport

mode, and Reduce frequency of transport

7. Agricultural - Any agricultural change that results in the reduction of GHG

emissions

8. Land Use - A forestation or reforestation

The Project Development Cycle

The CDM development cycle consists of the following steps.

1. Project Identification:
To qualify as a CDM project, the project must establish “additionality™.

Additionality refers to the incremental improvement over the business as usual
scenario, Any project that would have been developed without the CDM process
would not be considered additional. So the art in CDM projects is to fully justify

this position.

2, Project 1dea Note:
The developer can submit a project idea note (PIN) to potential carbon credit

buyers to gauge the level of interest in the project. The PIN typically includes
information on project size anticipated GHG reductions, suggested CER price,

financing structure, other economic effects, etc.
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3. Stakeholder Participation and Validation:

Local stakeholders are invited to comment on the Project Design Document
(PDD) over a 30 day period. The PDD gives a description of the project and
outlines the methods for measuring and calculating emission reductions. A report

is ¢created o show how relevant concerns were addressed.

4, Host County Approval:

Host countries are given a great deal of leeway in choosing to accept or reject

CDM projects. This approval is required.

5. Validation by Designated Operational Entity (DOE):

In the validation process, the DOE confirms that all the information and
assumptions in the PDD are reasonable. IDOEs are domestic or international
entities that have been accredited by the CDM Executive Board. Typically the
project developer is responsible for contracting with and paying the DOE.

Validation does not guarantee the issuance of credits.

6. Registration:
Registration of the project with the CDM Executive Board is the act of final

acceptance of the project.

7. Implementation and Monitoring: |

Once the project is implemented, the project developer needs to monitor the
project performance and submit monitoring results to the DOE for verification
and certification. The monitoring results are used to determine the number of
credits granted. Monitoring must be in accordance with validated monitoring

plans.

8. Verification, Certification, and Issuance:
Verification is the periodic review and ex-post determination of GHG reductions.
To avoid a conflict of interest, the DOE contracted for verification will geaerally

be different from the DOE contracted for validation.

Section-3,
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Certification is the written assurance by a DOE that the project has achieved a

given reduction in GHG emissions. The DOE is liable for eventual mistakes,

| misrepresentations, and fraud. Certification is effectively a form of liability
l transfer. After certification, the CDM registry administrator will issue CERs by
1

\ forwarding them to the appropriate accounts.

; o Current Configuration of BSPPL

: Specification of current equipments is as follows:

Equipment High pressure boiler
‘ l Manufacturer Descon Engineering Pvt. Ltd. Pakistan
Type Water tube
j Steam production 200 tph
} Steam parameters T=525degC, P=95bar
l Fuel Natural gas (main) or HFO

[

E B

————

Current status

Main supplier of steam to the turbine / generator

Post-project role

Additional supplier of steam to the turbine /

generator

Equipment Steam turbine and generator
Manufacturer Siemens Czech Republic

Type Condensing Extraction Type
Generating capacity 41MW

Generating voltage 11kV

Current status

Supplier of electricity and heat to the paper

machines.

Post-project role

Supplier of electricity and heat to the paper

machines.

Section-3, Description of the Project
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Equipment Low pressure boiler
Manufacturer Descon Engineering Pvt. Ltd. Pakistan
Type Water tube
Steam production 65tph

Steam parametera

T=198degC, P=13bar

Fuel

Natural gas (main) or HFO

(Turrent status

Backup supplier of heat to the paper machines.

Post-project role

Backup supplier of heat to the paper machines.

a

Quantity of fuel used historically is as follows.

Gas (Hm?) 2008

2009 2010 2011

41MW SPP 582

356,022 409,319 155,703

65 tph Boiler | 267,998 | 183,462 101,054 48,568

HFO(Tonne) 2008 2009 2010 2011
41 MW SPP 0 0 1699 8,559
65 tph Boiler 0 683 6880 3,741

Quantity of electricity generated and imported historically is as follows:

Unit: 2008 2009 2010 2011 4ill Aug

MWh

Generated 29,363 80,426 65,356 30,684

Imported 56,555 46,949 65,596 52,469
Section-3, Deseription of the Project Page - 3.26 CO
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To Whom It May Concern

This is to certify that Mr, Arif Hussain an employee of OMS Private Limited,
Pakistan has successfully attended the training session from January 26, 2015 to
February 05, 2015 held at 30MW Power Plant owned by Yishui Chant
Waste to Energy Co. Ltd. Yishui, Shandong China.

Power Plant consists of Water Cooled Vibrating Grate Boiler 130T/H

manufactured by Jinan Boiler Group Co. Ltd and 30MW Turbine manufactured

by Changjiang Motor Co. Ltd.
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1 Training handbook Introduction

The intension of this training handbook is to give the reader an overall introduction

to the BSPL new biomass boiler plant and hence to. bring general understanding to
the reader.

It is of the most importance to stress that this handbook is NOT
an operation and maintenance manual. ALL operation and

maintenance instruction must be found in the operation manual
delivered by RUNH Power or their sub suppliers.

The content are as follows:

In chapter 2 the general key ﬂgurésfdesign data of the plant are highlighted and the
limitations of the boiler are explained.

Chapter 3 explains the philosophy of the fuel reception and fuel yard logistic and
highlights some important safety issues that has been identifled.

Chapter 4 systematically describes the main compaonents of the fuel transport and
storage systems.

Chapter 5 describes the combustion system of the boiler starting with the inlet of
the fuel and combustion air and ending at the flue gas outtet at the chimney and at
the ashfslag outlet.

Chapter 6 finally describes water and steam system.

itis recommended to have a set of P&l diagrams available when reading this
handbook.

hllp:#projecls.cowiporial.com/psiAD50097/Documents/d Projecl detuments/Training program/BLSF Iraining handhack rev 2.dogx
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2 General

2.1 New Biomass Power Plant

The new biomass power plant constitutes of a fuel reception, handling, shredding
and conveying/trarisport feeding system able to handle different types of biomass
fuels, both in baled form as well as in loose {buik) form.

The biomass fuels are combusted in a biomass boiler, which produces steamto
the existing turbine/generator system. The combustion take place on a vibrating
grate, designed for the fuel.

The steam is diverted to the existing turbine/generator system and the operation of
the Plant are integrated with the steam pipes and the aperation of the existing
hoiler.

The feedwater is taken from the existing feedwater/deaerator tank and steam for
feadwater preheating Is taken from existing bleeds from the turhine.

The slag and ash from the boiler are led to a slag bunker.

The flug gas Is cleaned in a bag house filter system, and the ashes are collected
in an ash silo. An induced draft fan is keeping sub-pressure in the boiler and
before emitting the flue gases via the stack, an automated emission measuring
system shall measure and control the emissions.

Dual fuel burners are installed as backup fuel for the biomass enabling the boller to
operate on either heavy fuel oil or natural gas.

2.1.1 Plant Operation

The Plant will operate automatically and continuously at MCR (Maximum
Continuous Rating), but is able to operate the plant continuously in all load points
within the boundaries of the Capacity Diagram.

hlpciiprojects.cowiporial.comipstARS009 7i0ecumenisi Project documents/Training programy/BLSP training handbook ray 2. dogx
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The numbers in the capacity diagram refers to the numbering in the key figures
diagram as described in the following chapter.

The capacity diagram describes the boundaries of the operation of the hoiler which
is based on the caloriflc value of the fuel that are represented as the 4 sloped lines
in the diagram. The diagram numbering refers to the operation data of the boiler as
shown in the next chapter.

The 4 different calorific values are represented as the 4 sioped lines in the
diagram;

»  Loadcase/loadpoint 9 and 10 (LP9 and LP10): 9500 kJ/kg
»  Loadcasefloadpoint 2 and 8 (LP2 and LP8}): 11700 kJd/kg
*  Loadcase/loadpoint 1 and 7 (LP1 and LP7): 14000 kJ/kg

y  Loadcase/loadpoint 5 and 6 (LP1 and LP10): 16000 kJ/kg

If the calorific value of the fuel is 14000 kJ/kg the capacity diagram describes that:

> Point 1 describes that the maximum output of the boiler Is 150 t/hr and that the
fuel/biomass flow will be 31,27 t/hr

»  Point 7 describes that the minimum output of the boiler is 60 t/hr and that the
fuel/biomass flow will be 12,8 t/hr

If the calarific value of the fuel is 11700 kJ/kg the capacity diagram describes:

hiipiiprojecls. cowiparial.com/psfADS0097/Dasumenlsid Projecl documenisfTraining program/BLSP Lraining handbook rev 2.d00x
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» Point 2 describes that the maximum cutput of the boiler is 150 t/hr and that the
fuelfbiomass flow will be 37,61 thr

y  Point 8 describes that the minimum output of the boiler is 60 Vhr and that the
fuel/biomass flow will be 15,37 t/hr

and the same for the rest of the load points....

Reasons for the limitations of the boiler are many, below are examples of typical
limitations:

> If the calorific value of the fuel is low, as in peoint 10 (9500 kJ/kg), typically if
the biomass is wet, the size of the grate limits the amount of fuel that can be
combusted. If too much fuel are forced through the combustion chamber/grate
it will not be fully combusted when It reaches the end of the grate and
unburned biomass will drop down in the wet ash chain conveyer together with
the boiler ash. In peint 10 this maximum bicmass amount is 37,61 thr and this
amount of fuel will then generate a steam flow at 120 t/hr.

> If the calorific value of the fuel is low, as in point 9 (9500 kJ/ka), typically if the
biomass is wet, the requirement for a steam tamperature at 525°C require a
minimum of heat input and flue gas flow. If the heat input geis too low, the
steam temperature will drop below the 525°C. The minimum limit for this is a
fuel flow at 18,98t/hr that will generate a steam flaw at 60 thr.

2.2 Operational Data

The following table is a part of the key figure table 0520611 that shows the design
values for the eight different load cases.

hipiprojects.cowipartal com/psfA050087Documenls!3 Project decumenls/Training prograntBLSP Iraining handbook rev 2.docx
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The key figures must be used as reference values during the daily operation of the
biomass boiler in order to ensure proper operation of the boiler plant. The full table
is a part of the documentation from B&W Valund and can be found in the Boiler

O&M manual.
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3 Fuel Yard

The new BSPL boiler requires 250.000-300,000 tonnes of biomass residues yearly,
which will be collected at a number of collection centres in the province of Punjab.,
The biomass will arrive to the mill by trucks and trailers.

More than 11,000 trucks and traiters loaded with biomass fuel will arrive to the mill
yearly. The fogistics at the mill gate and unloading area are designed In order to
handle the traffic load of trucks, trailers, telescopic forklift trucks and front loaders.

The hiomass boiler wilt be able to cperate on a variety of different biomass
residues. The three primary blomass resldues for the boiler are corn stovers, cotton
stalks and wheat straw.

3.1 Safety issues during transportation, unloading
and fuel handling

Personal safety at the mill is the main concern for the BSPL arganisation.

Traffic and unloading could be the most dangerous part of the mill and the large
quantities of biomass transported and handled at the mill premises will require the
drivers as well as the staff to maintain a high level of attention at all times.

Safety is not a matter of optimal logistics deslgn alone, as a high level of
awareness from drivers and staff at the mill is essential o ensure safety. The staff
must behave according to high safely standards and instruct the persens at the
premises to behave according to the safely requirements.

The photos below show examples of dangerous sifuations, which are associated
with potential risks of injures to the persons involved.

hitpiiprojects.cowiporal comypsiA050097/0ocumenlss3 Project decumentsiTraining prog ramv8LSP Iraining handbook rev 2.docx
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ple sleeping in the road. & People or top of truck — no safety!

A N _ it

Figure 1. Photo (right side) shows people sleeping on the driving area, pholo (laft side) shows
persons warking on top of truck without any safsty precautions against failing

3.1.1 Manually unloading

Manual unloading of biomass is the currently used practise in the fuel yard, but it
should be avoided in future in order to reduce the risk of accidents and injuries,

L i e i

Itis a big safety risk for persons
being present in the fuel yard,
when rolling equipment is handiing
biomass, and this must be
avoided.,

Figure 2: Hazardous working cenditions.in the fuel yard

*pr protects eovaporial com/ps/ADS0097/Documenissd Projecl docunments/Traming program/BLSP iraming handhook rev 2 docx
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3.1.2 HSE considerations

HSE (Health, Safety and Environment) considerations and personal safety always
comes first like;

y  Safety equipment for the operators waorking at the fuel yard e.g. correct
protection clothing and personal safety equipment. Such as respirator
] protective mask, antistatic safety shoes, helmet, visibility vest in fluorescent
colours for good visibility

) »  Walking and working in the fuel yard should be forbidden in order to prevent
ﬂ accidents when trucks and other rolling equipment are driving and unloading

trucks and trailers and loading fuel into the hoppers

& > Organizing the traffic pattern (cne direction traffic routing for trucks) and good
visible road signs in crder to reduce the risk of accidents and traffic jam

i y  Precautions in order to reduce the risk of fire when operating with motorized
rolling equipment in the fuel yard

ml > Nowalking on top of biomass trucks and trailers

ﬁ hitp:#fprojects.cowipartal. comfpsfARS0097/0acuments/d Prejact documenls/Traming progranyBLSP Iralning handbook rev 2.decx
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3.2 Gate area layout

The layout of the gate area |5 shown below.

PROATC LAND
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Figure 3: Gate area layout
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J 3.2.1 Truck weighbridge
After the truck is granted access to the site and is driven through the gate the truck
| must drive to the weighbrldge in arder to record the weight of the truck and the
i truck must again be weighed on its way out of the mill after having unioaded the
' biomass fuel,
; | = : ‘ 'y STEEL MET
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, Figure 4. Weighbridges at the gate area
3.2.2 Sampling station for quality control and humidity
“ measurement
Sampling and quality control of the biomass will be performed manually on the
vehicles arriving with biomass fuel to the mill,
I The sampling station deslign shown below with three lanes separated by two
elevated platforms.
! The quality cenirol operators will perform the sampling/humidity measurements
manually. Handhald measurement instruments will be used and data recorded.
I
I Figure §: Manually hurmidity measurement
lﬁ ipiiiprojects. cowiporlal.comipsfA050097/0ocuments/3 Project documents/Training program'BLSP training handbook rav 2 doex
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Sampling station lane

Sampling station platform

Figure 8: Sampling station with three lanes separated by two elevaled platforms

From the sampling station the trucks drive to instructed area for unloading the

biomass fuel,

3.2.3 Fuel yard biomass storage

The storage capacity of the fuel yard is approx. 10,000 tonnes equals the approx.
11 days of full boiler operation.

The figure below shows the approx. storage capacity of the fuel yard based on the

shown location of respectively baled and loose biomass of wheat straw.

The fuel yard storage capacity for wheat straw is smaller compared to other
biomass residues with higher density and therefore the actual storage capacity
(weight) is expected to he higher,
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-1 Bale piles each approx.
5000m3 equals 1,750 tonnes
per pile.

J -

Loose plies each approx.
5,000m? equals 275 tonnes
. per pile.

12 pile ~ 550 tannes

'!

! Dry fuel shed storage
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Lapprox. 14,000m2 equats
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Figure 7: Approx. sforage capacity of fuel yard based on the shown location of respectively
baled and loose and based on wheat straw biomass (baled densily = 350 kg/m® and loose
dansity= 55 kg/m?).
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4 Fuel yard handling system

The fuel handling system is a general description for the reception hoppers,
shredders, conveyor system, transition stations, dry fuel storage shed, crab cranes
and the fuel silos located in front of the boiler.

This section describes the fuel handling system main components and their

function. Operation and maintenance instructions are described in the O&M
manual section 2.14 {o section 2.21.

4.1 Fuel yard layout and logistics

The fuel system consist of the followlng main components:
y  Two (2) shredder with power stations

> Three (3) feeding hoppers stations for already shredded loose material
equipped with dosing screws

> Eight {8) beit conveyors

> Three (3) transfer stations
¥ One (1} Dry fuel shed

Y Two (2) grab cranes

The averall location of the main components of the fuel yard and on the DCS
display are shown below.

hllp:#profecls. cowiporial com/ps/AD50027/Docurments!3 Projecl decuments/Training progranyBLSP training handbook rev 2.decx
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Figure 8: BSPL biomass power plant 3D model
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4.2 The biomass fuel logistics in the fuel yard

The biomass fuel arrives to the power plant, either in bales or as loose material on
trucks and trallers. All biomass fuel is unloaded from the trucks and trailers by
telescopic forklift trucks or front loaders and stored in piles on the fuel yard.

Operation during daytime

The fuel from the plles is loaded into the shredder hoppers by the telescopic forklift
trucks or frant loaders. The conveyor system transport the shredded fuel to the
boiler and/or to the dry fuel shed. The fuel handling system automatically direct the
fuel flow to the dry fuel shed when the boiler fuel feeding silos are full.

Operation during night

There are no activities on the fuel yard during night and therefore all biomass fuel
needed for the boiler operation must come from fuel stored in the dry fuel shed.
The two fully automatic grab cranes in the dry fuel shed load the conveyor system
for the boiler. Operators are only required for moenitoting of the systam.

4.3 - Feeding hopper stations and shredders

Feeding hoppers and shredders location at fuel handling system

Figure 10: Hopper and shredder location af fuel handling system (pfane view drawing)

hilp:#projects, cowiporlal.comipsiAQ50087Documenls/3 Projecl documenlsiTraining program/BLSP (raining handbook rev 2.docx
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4.3.1 Feeding hopperno. 1,2and 3

Feeding hopper no. 3, 4 and 5 are equipped with dosing screws for dosing loose
and already shredded material onto the conveyors.

Hopper no. 1 and 3 are located in the fuel yard and can be loaded by frent loaders
or telescopic forklift trucks, while, hopper no. 2 is located inside the dry fuel shed
and is used by the two fuel ¢crab cranes to feed the conveyor system to the boiler,

T T

Figure 11: Hopper no, 3 in its underground pit with conveyor.

4.3.2 Hopper dosing screws for shredded biomass fuel

Each of the three hoppers no.1, 2 and 3 for shredded loose material are equipped
with two screws that are rotating. The dosing (flow of fuef) from the hopper to the
below conveyor is controlled by the speed of the screws.

Figure 12; Hopper dosing screws

o #nrojecls covapartal comns/AQ50097i0acuments/a Project docurments/Training progranBLSP triuning handhook rev 2.depx
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4.4 Transfer stations

When biomass transfer from one conveyor to the next or from a hopper to the
conveyaor, transfer stations are used similar to the one shown on the helow photo
(left). The function of the transfer station is to guide the fuel and limit the spill and
dust. The transfer stations are equipped with exhaust system that suck the air from
the inside of the transfer station into a filter unit and hereby reduce the dust from
spreading to the environment. The dust collected in the filters is led from the
bottom of the filter and back to the biarmass fuel on the conveyor. The dust filter
unit is show below (right).
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Figure 13: Transfer station {left, source Dunlop manual) Filter unit (right)

4.5 Shredders (kxs no. B30EBC10 and B30EBC20)

The Metso M&J 6000 shredders is one of the world largest shredders with a
processing capacity of approx. 30 tonnes per hour, The biomass fuel is fed into the
hopper above the shredder and the shredder's rotating shafts with its twelve (12)
knives on each shaft will shred the biomass and let it through the knife table and
onto the conveyor below. Each shredder is powered by a so-called power pack.
Each power pack is equipped with two 250kW electrical motors directly connected
and driving two hydraulic pumps. Energy is transferred from the power pack to the
shafts by hydrauiic hoses and transferred into shaft rotation by two hydraulic motor
units one on each shaft.

Safety issues

it should not be necessary to peint out how dangerous these machines can be, if
nat handled correctly and it is mandatory that the operators carefully read and
striclly follows all instructions described in the operation and maintenance manual
from the shredder supplier.

ttp dprejects cowinortal con/ps/ADSN097IRocuments/a Proiect dacumentsiTraimng programiBLSP irmong handbook rev 2 Jocx
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The figure below show the Metso shredder and the two knife shafts positioned on
the knife table, When the shafts rotates, the knives will cut the material between
the knives and the knife table. The shafts can rotate in both directions and change
direction when needed (&.g., if the torgue gets too high and trip the rotation torque
sensor the shaft rotation direction will automatically change).

[

Hydraylic pumps ;

7

Knlve shafts |

To water

) Hydféu!iﬁ system

cooler system -

Figure 15: Shredder and power pack unit system
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Figure 18: The shredder in the pit and with the power unit located on the ground level and
connecled with hydraulic hoses.
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Figure 20: DCS display for one of the two shredders with the status indications and alarms

displayed on the right side of the display. These stalus indications and alarms will only
be shown (be visual) when active.
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4.6 Belt conveyers

The biomass conveyors used far biomass fuel handling are all trough belt type.

Figure 22. Troughed conveying idler frame with straight return support idler below.

Troughed conveying is referring to the belt V-shape of the conveyer belt and is
generally used for fuel and locse materials in order to ensure that the material stay
safely on the conveyor belt.

The conveyors are designed with idlers in Y-shape and straight support idlers
underneath in order to support the belt returning, The idlers are wear parts and it
is important to replace warn idlers when detected.

4.6.1 Conveyor covers

Conveyors belts will over ground and outside be equipped with covers in order to
reduce dust and loose biomass to be spread by the wind. The covers shall be
easily removable and all conveyors equipped with firefighting nozzles as shown on
photo below.

Figure 23: All conveyors are equipped with firefighting nozzles as shown on phofo.
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4.8.2 Belt conveyer principles

The below figure shows a principle of the belt configuration on the conveyer:

Tail Pulley —» Drive Pulley

e
Snub Pulley Bend Pulley Snub Pulley

Tension Pulley

Figure 24. Principle of belt conveyer

The drive pulley must always pull the conveyor {never push) and therefore it must
always be located in the fuel outlet end of the conveyor.

The belt tensfon is maintained by the hanging weight on the tension pulley.

4.6.3 Conveyor components and instruments

The befow figure shaws a principle drawing of a belt conveyer with components.
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Figure 25: Principle drawing of a belt conveyer with components
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4.6.4 Conveyor instruments

The conveyors are equipped with instruments to ensure safe operation. The
instruments with related alarms are shown on the alarm display on the conveyor
system DCS screen as shown below.

The following alarms are displayed on the DCS screen when a component fails,
an Instrument give alarm or an emergency alarm switch has been activated.

> Pull core fripping

> Misalignment alarm

y  Misalignment alarm tripping
»  Tearing

» Full stream signal

>  Fault alarm

> Over speed alarms

) Stall alarms

»  Heavy stall tripping

»  Motor fault

The purpose of the above alarms are to either warn the operator and initiate
inspection of the equipment or tripping alarms that cut the power to the equipment
in aorder 1o prevent accidents and/or damage to equipment.

One of the very important alarms is the "Pull core fripping” alarm that indicates that
the pull core situated on both sides of the conveyers has been pulled and this

alarm should immediately and automatically shut off the conveyer.

For more detailed information an the conveyor instruments and components,
please refer to the conveyor operation and maintanance manuals.

hivp:#projects.cowiportal.convps/ADS0097/Dactimenls/3 Project documents/Training progranvBLSP training handbook rev 2.dacx
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4.7 Conveyor belt diversion plough

The Conveyor belt diversion plough (KKS no, B30EBASDAF001) is Jocated at the
outlet of conveyor no. 8 on top of the boiler fuel feeding silos and the function is to
cantrol the flow of biomass fuel to the two silos and this way equal the filling level
of both silos. The diversion plough is driven by an actuator that can either be

: engaged or not engaged (work on/off), meaning that either silo no. 1orno. 2 is

\ receiving work on/off and will either fill siio no. ene or no. two.

_& Figure 26: Conveyar belt diversion plough (KKS no. B30EBA90AF001)
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4.8 Magnet metal separator

The conveyor system is equipped with three metal separators (KKS
no.B30EAC10AWOOT, B3OEAC20AWO001, B3OEAC3DAWOQ1). The purpose of the
metal separaiors is to separate the shredded bale steel wire and other magnetic
steels in the biomass fuel. Two metal separators are positioned at the end of the
conveyor after shredder no. 1 and 2. The third metal separator is positioned at the
transfer station at the end of conveyor no. 7.

The figure below shows the function of the metal separator at the end of a belt
conveyer, where the magnet pull out the steel from the biomass and the separator
belt pulls the metal from the magnet and drop it into the metal container.

Blomas %
¥

Figure 27: Magnetic metal separator
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4 9 Fuel handhng mam DCS dlsplay

i 12812015 04:58

4.10 Dry fuel shed

Dry fuel shed is a light storage building for starage of biomass fuel.

The dimensions of the dry fuel shed storage space is Length x Width x Height =
97.5 meter x 28,5 meter x 12.7meter,

Storage volume capacity of the dry fuel shed is approx. 40,000m?

The dry fuel shed is divided (in half} into two storage areas for hiomass fuel. One
area for each crane and a common hopper with dosing screws for the shredded
biomass fuel that is located in the middie and used by both cranes to feed the
conveyor hopper that feeds the biomass boiler.
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4.11 Grab cranes in dry fuel shed

The dry fuel shed is equipped with two overhead grab cranes, each covering haif of
the storage area. The crane grabs are used for positioning and levelling the stored
biomass in the dry fuel shed and for feeding the hopper.

Figure 28: Overhead grab crane with the operator cabin (left) under the crane traverse beam,

4.11.1 Grab crane different operation modes

Automatic operation mode

The grab cranes can operate in automatic mode with no interference from the
operators. In this mode, the operation of the crane is based on laser level scanner
system that read the level of the biomass pile and enable the crane to grab the
biomass and feed the hopper. This laser level scanner runs along the full length of
the biomass storage area and the data from the scanner is loaded into the crane
control system. The crane system is interfaced with the boiler system and when the
boiler calf for more fuel the crane starts from its parked position and begins to feed
the hopper.

Semi-automatic operation mode

The crane can be operated semi-automatically from the operator's touch panel
display. Several different functions and programs can be activated by a touch of a
finger from the touch panel display.

Manual control operation mode

In manual mode, the crane can be operated from the crane operator cabin under
the crane. This gives full control over the crane but require skilled operators.

Wireless remote control

Fram the handhold wireless control panel the crane can be operate manually up to
a distance of 100 meter from the crane.
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Figure 28: Operator cabin for manual operation of grab crane
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Figure 30: Principle diagram of one of the two cranes.
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k5] Area s #1 Crane

Figure 31 Grab crane DCS display.
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5 Combustion system

This chapter describes the path of the biomass through the boller, starting with the
two fuel silos and ending at the outlet of the ash products and outlet of the flue gas
at the chimney. The following describes the function of the main components,
partial systems and auxiliary systems based on an operation poin{ of view. For a
more detailed and technical description, please refer to the subsequent instructions
for operation and the sections desctibing the documentation of partial systems.

5.1 Fuel feeding system

Operation and maintenance instructions for this system is described in the O&M
manual section 2.22.

The fuel feeding system mainly consist of the following equipment:

»  Twao fuel silos/bins

» 8 screw reclaimers in the bottom of the fuel silos

> 8 fire dampers to prevent back fire to the fuel silos

» 4 biomass stoker to feed biomass into the combustion chamber

The equipment are presented on the DCS the following way:

cowiportal.com/ps/ 7D 1573 Project dot /Tralning program/BLSP Iraining handbock rev 2.docx




) —

LAV
BIOMASS POWER PLANT

it et Lt
: -

NS L erindvie T

5.1.1 Fuel feeding silos
To ensure stabile biomass supply to the boiler, two fuel feeding silos are installed
each with a capacity of 100 m® which equals approximately 20 minutes operation.

The Conveyor belt diversion plough (KKS no. B30EBASQAFQQ1} is filling the silos
from a top opening whenever the level in each is getting low.
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Each silo isemptied from the bottorn by four screw conveyors that are feeding
biomass to the four feeding stokers. During normal operation and with the systems
in automatic mode, the screw conveyers are governad by the boiler load control.

l.e. the screw speed automatically increases or decreases depending on the steam
output of the boiler,

Each silo are equipped with a level detector to contral the level of biomass l.e.
controlling the fitling.

Each silo are equipped with a temperature transmitter for detection of fire. (f the
temperature gets high the biomass feeding is immediately stopped and fire water is
injected via fire water nozzles installed inside the silos.

5.1.2 Feeding stoker system

The fuel is defivered to the combustion grate by means of four feeding stoker
systems.
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| Each of the four stoker systems mainly ¢onsists of; fire damper 1 {pos. 3}, stoker
screws (pos, 5), fire damper 2 {pos. 8), dynamic restriction (pos. 7), water cooled
: I casing, temperature transmitters for fire detection.
- 5.1.3 Fire damper 1
& Position 3 on the above sketch shows the pneumatic controiled fire damper 1. [f
the temperature transmitter detects high temperature this damper immediately will
| close and prevent fire to spread to the fuel silos.
!
]
_ 5.1.4 Feeding stoker
i Each of the four feeding stokers are consisting of a double screw conveyer as
shown below.
i b ""V“‘ i ’“\ -
- Wi
Each screw is connected to an electrical motor by a bett drive. The two motars on
' l the each stoker unit should run at the same speed,
The four feeding stoker electrical motors (8 in total) are frequency controlled and
‘ normally run at matching speeds in order to ensure a uniform spread of fuel across
B the grate, During normal operation and with the systems in attomatic mode, the
\ stoker speed is governed by the boiler foad control. 1.e. the screw speed
[ automatically increases or decreases depending on the steam output of the boiler.
|
1 bllp:Hiprojects. cowiponal.com/ps/AD30097/Documenls/d Projecl documenlsiTraining program/BLSP training handbook rev 2,docx
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5.1.5 Fire damper 2

Position 6 on the above sketch shows the pneumatic controlied fire damper 2. If
the temperature transmitter detects high temperature this damper immediately will
close and prevent fire to spread to the fuel sllos. This fire damper is water cooled in
order to be protected against the high temperature int the combustion chamber,

5.1.6 Water cooled stoker ducts

To protect the stoker system against the high temperature inside the combustion
chamber the stoker casing is designed with water cooling. The cooling water is
supplied from the central cooling water system and should be kept below 70°C.

The cooling water system is designed in a way that the water cooled stoker ducts
are ensured water even if the electrical power falls.

If the water supply to these ducts fails the plant must be stopped immediately.

5.1.7 Dynamic restriction

Each of the stoker ducts are equipped dynamic restrictions ensuring that the
biomass are compressed in the duct and hence avoiding air to pass through to the
combustion chamber which would create back fire in the biomass ducting system.

S/
TE Y 1E

5.2 Vibrating combustion grate

Operation and maintenance instructions for this system is described in the O&M
manuat section 2.1,

hitp:itprojecis, cowiporial com/ps/A0S0087/Dacumentss3 Project documentsfTraining programyBLSP training handbook rev 2.daex
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The primary purpose of the vibrating grates is to carry the fuel through the furnace.
The electrically operated vihrators for the operation of the vibrating grates transmit

vibrations to the grate at a frequency that causes fuel and ash to slide down the
grate panel.

The biomass enter from the 4 stoker openings and drops down on the grate.

. First, the biomass is cariied through the drying zone. Subsequently, the biomass is
{ ignited and reduced by combustion to ash and bottom ash.

Boiler front wall

T . Stoker openings |
j . S

b e - B

During nermal combustion and with the systems in automatic mode, the grate
speed is governed hy the boiler load control.

The combustion grate is divided inte sections to allow the primary air to be
: l distributed in zones. This makes it possible to contrel the combustion on the grate.

)
.
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53 Combustion air and flue gas

Operation and maintenance instructions for this system is described in the Q&M
manual section 2.1.

Combustion air is air which is supplied to the furhace, partly as primary air under
the combustion grates, and parlly as secondary air through nozzies inte the
furnace and into the post-combustion zone in the boiler first pass.

The frequency-controlled combustion air fan supplies combustion air to both the
primary air and the secondary air system and to the dual fuel burners,

A dedicated frequency-controlled secondary air fan connected to the combustion
air system supplies secondary air to the secondary air system with higher delivery
pressure,

The combustion air is preheated in a combustion air preheater, APH1. The media
applied to the air preheater is preheated feed water after the high pressure
preheaters. The combustion air temperature is not controlied.

5.4 Primary air system

The system consists of a frequency-controlled primary air fan {combustion air fan)
which is running continuously in normal operation, a duct system, flow- and
pressure measurements and control dampers. The pressure is controlled by the
speed of the primary air fan (combustion air fan) and the flow is regufated by
contrel dampers.

The primary air is further preheated in a second air preheater, APH2. The primary
air is fed to the furnace through ten sections, 4 sections to the first zone of the 4
vibrating grates (1 grate per lane), 4 sections to the second zone, and the third
zone comprising of 2 sections, The primary air flow to each section is measured by

hlip:#projects.cowiportal.com/psfAd5G09 70 f3 Praject d fMraining program/BLSP {raining handbook rev 2.docx
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differential pressure flow meters and controlled by means of a control damper. This
| means that the air flow can be controlled by means of the control dampers and
" distributed between the sections at suitable ratios.

The primary air flows are distributed and controlled in such a way that the air flow
| profiles correspond {o the desired position of the combustion zones. The main
| steam flow controf works by influencing the primary air flows.

| The primary air is blown into the hoppers under the combustion grates and is
) thereby forced up through the grates, further up through the fuel layer, and then
participates in the combustion process.

E] 5.4.1 Primary air fan
i

Operation and maintenance instructions for this fan is described in the O&M
manual section 2.5.

The primary air fan is a centrifugal fan driven by a frequency controlled electrical
motor. The shaft bearings are equipped with temperature transmitters and vibration
transmitters in order to he able to follow the fan operation in the control system.

D

e

5.5 Secondary air

| Operation and maintenance instructions for this system is described in the O&M
| manual section 2.1.

, The second'ary air system consists of a frequency-controlled secondary air fan
which is running continuously in normal operaticn, a duct system, flow- and
pressure measurements and control dampers.

. K
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The purpose of the secondary air fan is partly to supply afr to the system and partly
to keep a constant air pressure in the duct system before the various control
dampers.

The duct system leads the air to the control dampers. The system is provided with
flow measurements for the individual rows of nozzles, This means that the air flow
can be controlled by means of the control dampers,

The secondary air system provides an excess of combustion air in the secondary
combustion zone in order to ensure that the flue gasses are well burnt out.
Furthermore, the injection of secondary air at high velocity creates turbulence in
the flue gas, which ensures good mixing of the air and flue gas.

The frequency controlled secondary air fan supplies the secondary air to the
secondary air system. Secondary air is injected into the furnace through a number
of nozzles in 6 zones in the furnace and boiler. The injection zones are:

1. Furnace ceiling front (Front) nearest the feeding system {6 nozzles)

2. Furnace ceiling back (Back) {16 nozzles)

3. Qver fire air 0 {OFAQ} at the entrance to the boiler first pass (2x8 nozzles)
4, Over fire air 1 (QFA1) at the entrance to the baoiler first pass (2x4 nozzles)
5. Qver fire air 2 (OFA2) at the entrance o the boiler first pass {2x4 nozzles)
8. Gver fire air 3 (OFA3) at the entrance to the boiler first pass (2x4 nozzles)

The secondary air flows to each of the six zones are measured by means of a

differential pressure measurements and are controlled by means of a control
damper.
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3D model of secondary air ducting

55.1 Secondary air fan

Operation and maintenance instructions for this fan is described in the Q&M
manual section 2.5,

The secondary air fan is a centrifugal fan driven by a frequency controlled elaectrical
motor. The shaft bearings are equipped with temperature transmitters and vibration
transmitters in order to be able to foitow the fan operation in the contral system.
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5.6 Flue gas

Flue gases are released during the combustion of fuel in the furnace.

The fiue gas is led through the first, second and third passes in the boiler. These
arg the radiation part and the convection parts where the energy is released, partly
to the steam in the superheaters and partly to the feed water in the economisers.
From the convection part the flue gas is led through a duct system to the bag

house filter and the ID fan. A number of measurements are installed in crder to
cantrol and monitor the flue gas condition.

5.7 Bag House filter

Operation and maintenance instructions for this system is described in the O&M
manual section 2.11.

The boiler is equipped with a bag house/fabric filter from Zhejiang Feida
Environmantal Science & Technology Co., Lid. with a central inlet plenum placed
between the 8 compartments. The cleaned gas exits the filter through the outlet
duct located on the opposite side of the inlet duct. The filter is fitted with at by-pass.
The design is characterised by:

> Heavy industrial design for reliability and durability

> Maintenance from the clean side

> Powerful cleaning system for on-line cleaning

The bag house filter has the following design data;

Design data - 7 “,-,T : E i Unlts E

Filue gas temperature °C \ | 140
Efficiency of dust collector Y > 99,25
Dust content in outlet flue gas Mg/Nm3 <30

Table 1 — Design data for the fabric filter
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5.7.1 Pre-coating

Before the bag house filter is used for the first time, the filter-bags shall be coated
with either calcium hydrate or fly ash. In addition, pre-coating of filter bags shall be
performed when new filler bags have been inserted in the filter,

Inlet plenum and distribution to compartments

Cenung
Noeth Hie

Adr Ftiust

Fitier lag.

Girkde Pite ia il Chamber

Casllow

Figure 34 — infet lo a compartments

The inlet plenum, located in the centre of the filter, distributes the flue gas to the
individual compartments. There are eight compartments in the filtter. For every two
comparimant there is ocne hopper. At the entrance of each compartment intet
damper(s) and gas distribution plates are located and integrated with the hopper
distributing the flue gas before it enters the filter bag nests.

This gas distribution arrangement offers the following advantages, which allow a
higher air-to-cloth ratio {0.88 m/min) and longer bag life than conventional filters
with entry in the hopper:

> Low velocity in filter prevents gas velocity induced bag movement

ﬂ hlip:#projects.cawiporizl.comips/AGS (09 7/D: {3 Project doct fTraining prog 5P lraining handbogck rav 2.doox
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> Low gas velogity in plenum also allows heavy dust particles to separate from
the gas stream and fall directly into the hopper

> Gas flow in hopper is minimal preventing dust re-entrainment

5.7.2 Support structure
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Figure 35 — Principle drawing of support structurs for the filter

The support structure is designed to absorb thermal expansions.

5.7.3 Casing

The casing is designed for under pressure gperation, and the casing is adequately
stiffened to avoid fatigue failures through the life of the unit. The unit is designed
with efficient insulation, and the casing is reinforced to accommodate outside

stiffening. Access {o the clean gas side is through the inspection covers on top of
the filter roof.

The filter is insulated and the outside of the insulation is covered with cladding.

5.7.4 Hoppers

The dust hoppers are divided into two parts, an upper hopper and a lower hopper.
The incline of the hopper pfate is more than 65°, and the hopper is designed to
ensure that the ash will not build up inside the filter, but falls down into the ash
discharge system,

nitpiiprolects.cowiporlal.com/pstA050007/Documents/3 Project dacumants/Training program/8LSP Iraining handbook rev 2.doex
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Figure 36 — Lower hoppers

The hopper is equipped with heating elements preventing the acid from the flue
gas to condensate on the hopper plates. The hoppers arg designed to contain the
ash of eight hours of 100 % bailer load, making it possible to perform minor repair
jobs on the ash discharge system without stopping the pfant.

5.7.5 Mode of filtration

Filtration is from the outside to the inside of the bag, consequently depositing dust
on the outside of the bags. The clean gas on the inside of the bags will flow te an
outlet plenum and from there onwards into the exhaust gas duct.

The bags are arranged in nests and are supported by the cell plate and kept
cylindrical by means of the hag cage.

Figure 37 - Principle of fifter bag, where dust is filfrated on the outside of the bag

5.7.6 Bag and cage design

The support cage is of a rigid design in order to provide adequate support for the
filter bag at all fimes.

To prevent bag collapse during filtration, each bag is provided with a two-piece
internal bag cage. The bag cage is made of mild steel wires and it fits neaily inside
the bag and is supported off the tube shest in a manner which allows the bag cage
and bag to hang perpendicular from the fube sheet. The cage is designed for easy,
tool-free removal,

hitp:Hprojects cowiparial.comips/A050097/Documentsf3 Project dosuments/Training programiBLSP training handbook rev 2.docx
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Figure 38 — Principle picture of cage and bag

The support wires are designed to minimize bag creasing during bag cieaning and
to facllitate easy bag/cage separation.

> The cage has a length of 8,065 mm and a diameter of 130 mm.
»  There are 1,544 bags in the filter
»  The total area of the filter bags is 5,459 m?

»  The bag material is PPS

57.7 Bag cleaning method

The filter bags are cleaned by means of a compressed air pulse injected vertically
down inside the bag and in the opposite direction to the normal fiitering gas flow.
Compressed air is used to create the pulse, and each filter cell is provided with
header tanks with solencid valves and distribution pipes.

Pulsing normally occurs at call from the differential pressure switch via the fabric
filler control unit.

The distribution pipes are connected to nozzle pipes, each row of bags having one
distribution pipe.

The bag cleaning control system is of the type $7-300, which Is a Siemens design.
The main feature of the system is the use of medium compressed air pressure in
the tank, a low power consumption and a very high cleaning effect. All this is
achieved with a very simple tank, valve and nozzle pipe arrangement.

For cleaning of the bags, the filter remains online during the cleaning cycle.

The pulse valves are integrated with the pressure tank.

hitp:#iprojects. cowlporial comips/A050097/Documenls/3 Profect documents/Tralning progranvBLSP kraining handbook rev 2.docx
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) ) . Figure 40 — Puise valve Figure 41 — Pulse vaive
Figure 39 - Tank and pipe system for air closed open

The filter pulsing system includes a pulse valve integrated into the manifold for
maximum efficiency. The use of a iower pressure also reduces the risk of

condensation with moist gases. The membrane and pilot valve ensure reliability of
performance.

The pulse distribution pipes are designed for even distribution of cleaning power to

each bag. A rigid suppaort system guarantees the carrect pasition of the pipe on
reassembly.

5.7.8 Clean gas outlet

The cleaned gas exits the compartment through the outlet dampers,

air eylinder

apen position

Closed Position

Qutlet damper

Figure 42 — Principle drawings of tha design of the outled dampers
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5.7.9 Access

Access to bottom hoppers and roof level is from stairs, platforms and galleries as
shown on the project layout drawing.

5.7.10 The fabric filter cleaning control
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Figure 43 - Typical monitoring picfure of normal operafion

The Siemens S7-300 minl PLC system is used to control the cleaning of the fabric
filters.

The Software built into the Fabric Filter Control can be summarized as follows:
> Pressure-drop cleaning

y  Time-cycle based cleaning

> Load-based cleaning (dust layer thickness)

> Manuai cieaning

y  Communication with DCM,

5.8 Continue Emission Measuring System

Operation and maintenance instructions for this system is described in the Q&M
manual section 2.12.

A CEMS system is installed in the stack to monitor the emission values to ensure

that the emissions are below the emission limit values (ELV) specified by the
authorities.
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The CEMS system consists of several analysers/systems for emission monitoring,
The parameters that are analysed in the CEMS system is both pollutants (CO,
NOX, SO; and dust/particle matter) and additional parameters (flue gas
temperature, pressure and H,O) to caiculate the emission values to reference
conditions (dry gas at 1 atm., 273 °K and 6 vol.% O;). Furthermore the flue gas
flow is measured to be able to monitor the total emission in kg for each poltutant.
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5.8.1 Poliutants end emission limit values (ELV)
The following ELV’s are specified by the authorities:

NOx <510 mg/Nm3 Dry gas, 6% O, content
Particl tt

(dezlsltc): © mater . 30 mg/Nm3 Dry gas, 6% O, content
S0z <900 mg/Nm? Dry gas, 6% Oz content

Table - Emission limit values (ELV)

Emissions of NOx and SQ; causes formation of acid rain when these pollutants
reacts with water molecules in the atmasphere, Furthermare, thase poilutants has
significant impact upon human health.

Particle matter {dust) emissions causes health risk and Influences the visibility in
the surroundings.

NQOx, 80, and particle emissions are measured for environmental protection,

CO s analysed in the CEMS system as well, This is not because of legislation
requirements, but because the CO emission is a parameter for combustion quality,
why it is an important parameter for surveillance of the combustion process.

The additional parameters O, H,0 (moisture), flue gas temperature and pressure
are measured for conversion of the real-time analysed raw values to reference
condition dry gas at 1 atm., 273 °K and 6 vol.% O,. The reason for this conversion
to reference conditions is for being able hold up against the emissions to the ELV's.

5.8.2 Quality assurance of emission measurement

Itis of great importance that the complete CEMS is a part of the regularly,
preventative maintenance programme at the plant. This is imporiant to ensure a

high-quality measurement of the poliutants to fulfil the requirements from the
authorities,

The supplier of the CEMS system is obliged to deliver manuals for safety,
operation and maintenance of the equipment. Additionally it is strongly
recommended that the supplier carry out a training programme for the operation

personnet (engineers) that are involved in the routine maintenance of the CEMS
equipment.
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5.8.3 CEMS installation

The CEMS installation is at a vertical flue gas duct, The flanges for the different
analysers/systems are mounted respectively around the duct and in two levels to
ensure that the measurements does not give negative impact to ane anather.
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Figure - Flange inslaliation for CEMS equipment, side view

5.8.4 CEMS for NOx, SO,, CO and O,

The layout of the equipment is based on extractive analysis. A sample of the gas is
being drawn out from the process by a sample pump placed in the gas analysis
cabinet. A heated sample probe with filter is mounted on the flue gas duct to
ensure a prober gas sampling and removal of dust particles from the gas. From the

heated sample probe to the gas analysis cabinet the flue gas is transported in a
heated sample line,

in the gas analysis cabinet the flue gas is lead through a gas preconditioning part
{cooler and filter with humidity sensor) in order to remove all dust, dry the gas and
remove any contaminating component from the gas. The gas is then delivered to

the analytical part of the system with a fixed reference of dew point, flow, pressure

and temperature in order to establish correct analytical correlation with any data
taken at any other time.

Before the flue gas enters the analyser ifself it is sent through a NO,-NO converter,
where the NO; in the flue gas is converted to NO by use of a catalyst. In the
analyser, the content of NO (NOx}, SO,, €O and O, Is measured. The NO, SO,
and CO content is measured in mg/m?, The O, content is measured in vol. %.

Since the flue gas is cooled in the preconditioning part, the water is removed and
the result in mg/m?® or vol. % is at the condition dry gas, 273 °K and 1 atm.

The gas analyser for NO, 3O, and CO need to be calibrated with certified
calibration gasses in regular intervals. Calibration and regular preventative
maintenance is to be done by the operation personne! or sngineers at the plant.

Insiructions for calibration and maintenance are described in the operation manual
of the PS7400 CEMS system.
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Figure - Flow diagram of PS7400 CEMS system

Measuring principles’
The analysis of NQ, SO, and CO is done with infrared light measuring principle.

Many gasses absorb infrared light extremely well, which makes the use of infrared
light (IR) very useful for the analysis of many gasses such as NO, SO, and CO.
The measurement is made by a gas flow which is led through a cuvelte where the
IR light source and an opticat filter has been placed by one end of the cuvette and
a detector has been placed by the ather end. The IR light source sends out a
scattered iR light and the wave length of the light that is sent through the gas in the
cuvette is determined by an optical fitter that has been placed between the light
source and the cuvette. Different kinds of wave lengths from iR light are used for
analysis of different gasses. The absorption of the light that Is send into the cuvette
is an expression of the concentration of the gas to be analysed. The amount of

fight passing through the gas is measured by the detector at the other end of the
cuvette.

" Information source for description and principle drawings on measuring principles
is the Danish supplier of CEMS equipment FLSmidth Airlog A/S
{www flsairlog.com)
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Figure - Infrared measuring principle

The analysis of O, is done with electrochemical measuring principle.

The electrochemical measuring principle is often used for measurement of O, in

extractive gas analysis systems. The measurement is made by letting for instance

O, pass through a gas selective membrane, which only allows for the gas to be
measured to pass through. The O;-molecules diffuse into an electrolyte solution
and are converted to H,O. This reaction is provoked by a gold cathode in the

electrolyte. By the anode, which is made of lead, lead oxide is produced by means

of the electrons that are released when O, reacts and is converted to H,O. The

migration of electrans batween the anode and the cathode represents the amount

of O, converted to H,Q, and it is thus an indicator of the Q,-concentration in the

process,
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PTFR manbrane
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Figure 44 - Electrochemical measuring principle

5.8.5 CEMS for particles (dust)

The contractor/RUNH has not yet provided data or specification for the dust
monitor. This chapter will be completed when the data are available.

Measuring principle

5.8.6 CEMS for H,O (moisture)

The contractor/RUNH has not yet provided data or specification for the dust
monitor. This chapter will be completed when the data are available.

Measuring principle

5.8.7 CEMS for flue gas flow

The contractor/RUNH has not yet provided data or specification for the dust
monitor. This chapter will be completed when the data are available.

Measuring principle

5.8.8 CEMS for flue gas temperature and pressure

Flue gas temperature and pressure are measured {0 be able to convert the
measuring values for the poliutants and flue gas flow to reference conditions.

These measurements are done by means of a temperature transmitter and a
pressure transmitter, Regularly maintenance and control ¢f the transmitter's
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functionality and accuracy is recommended to be integrated in the maintenance
programme at the plant.

5.8.9 Data acquisition and environmental reporting

Data from the CEMS equipment are sent to a data acquisition and environmental
reportting system. For the pollutants and additional parameters the measuring data
are transferred as 4-20 mA analogue sighals. Status signals (digital signals) for
alarms, maintenance e.g. are transferred as well. Specification of the signals from

the CEMS equipment are found in the project information for the PS7400 CEMS
system from the supplier.

in the data acquisition and reporting system the raw values from the CEMS
equipment are converted to reference conditions (dry gas at 273 °K, 1 aim. and 6
vol. % Q). The emission values at reference condition are used for calculation of
average values at hourly and daily basis. The average values are compared with
the ELV's to define whether the ELV's are exceeded or not.

Environmental reports are saved as log files or printed on daily and monthly basis.
Environmental reports are sent to the authorities acc. to the requirements in the
environmental permit for the plant.

5.9 Boiler Ash

Operation and maintenance instructions for this system is described in the O&M
manual section 2.10.

Not all of the biomass are burning in the combustion chamber, Different biomass
contains different amounts of ash that cannot burn and steel wires from the straw
bales together with sand and stones that are mixed into the biomass ail ends up in
the combustion chamber. The heavy parts stays on the grate and ends up in the
bottom ash conveyer while light particles goas together with the fiue gas and ends
up either as boiler ash or as the fly ash separated in the bag house filter.

The ash content in different blomass fuels varies a lot depending both on the type
of biomass and on the location where it has been growing. A typical ash content on

wheat straw are 5-10% while rice straw has as ash content up to 20%.

A typical biomass flow into the boiler is 30 ton/hr hence could give an ash flow out
of the combustion at 3 ton/hr.

The following screen dump from the DCS shows the boiler ash outlet system.
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5.9.1 Bottom Ash Handling

Operation and maintenance instructions for this system is described in the O&M
manual section 2,12 2.

The heavy parts of the ash (bottom ash) coming from the combustion grate drops
down to a wet ash chain conveyer. The water in the conveyer are cooling down tha
ash and at the same time the water are creating an airleck avoiding air to enter the
combustion chamber.

The bottom ash Is transported and dumped to an open ash centainer that needs be
removed/changed on a regular basis.

The chain conveyer is driven by a frequency controlled gear motor that are running
at a constant speed.

The water temperature in the chain conveyer is measured by a temperature
transmitter and are kept below 60°C. The temperature is kept down by adjusting
the amount water led to the chain conveyer. If the temperature gets too high the
amount of water are increased.
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The water level in the wet ash conveyer is maintained and controlled by a level
switch. If the water ievel gets low the control system will open the valve
B30HDAZ20AA002 and more water will be added.
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Overflow from the chain conveyer are led to an overflow pool/pit from where the
water can be recycled to the chain conveyer or emptied to the drain system.

An agitator in the overflow pool/pit ensures that there will be no ash sedimentation.

5.9.2 Boiler ash
in the bottom of the 2nd and 3rd pass of the boiler and in the bottom of the two

economizers ash outlets are instalted. When the flue gas flow are changing
direction from downward to upward the ash particles are separated and fails down
into the hoppers.

This ash transport system consist of the following equipment;

»  Water cooled scrow conveyer below 2nd/3rd boiler pass

y 3 screw conveyers

> 2 rotary air locks
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5.9.3 Water cooled screw conveyer

The ash outlet below the 2nd and 3rd pass of the boiler are approximately 400mm
x 10 meter. The below picture shows the 3D model of the boiler without the right
boiler wail. In the bottom the ash outlet can be seen.
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Super heater 2

Fluegas flow

Boiler real wall

Boiler ash outlet

Because of the big opening the screw conveyer is exposed to the heat inside the
hailer and hence water cooling is required for protection of the conveyer.

if the cooling water fails the plant must be shut down.

510 Fly Ash transport and storage.

Operation and maintenance instructions for this system is described in the O&M
manual section 2.12.1.

The ash removed from the flue gas in the bag house filter is called fly ash, A
pneurnatic transpart system [s transporting the fly ash from the 4 hoppers below
the hag house filter to a storage silo. The air used for the pneumatic transport is
coming from the existing compressed air system installed at the paper mill.

The main parts of the system are:

»  Cempressed air tank

»  Dosingffluidizing tanks

> Fly ash silo

b Silo truck loader
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> Silo fluidizing system
¥ Instrumentation
> valves and dampers

5 Piping for the pneumatic transport

DSOS

&
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5.10.1 Compressed air tank

In order to ensure stabile compressed air supply to the pneumatic transport system
and to avoid too big variation in the pressure of the compressed air system a buffer
tank is installed.

5.10.2 Dosing/fluidizing tanks

4 dosingffluidizing tanks are instalied below the hoppers of the bag house filter.
The tanks are shown on the below drawing. The fly ash is dropping through the
cane (position 1) and the damper (position 3) and down into the tank, When the
tanks are emptied compressed air is led Into the bottom of the tank through nozzle
"b" and the fluidized fly ash and is emplied through nozzle "a".
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5.10.3 Fly ash silo

The pneumatic transport system delivers the fly ash to the top of the fly ash silo.
The silo can be emptied from the bottom into a truck or container. The silo is
equipped with a small bag filter at the top to avoid dust emission from the vent pipe
of the silo. To avoid blockage when the silo is emptied warm air is injected in the
bottom cone of the silo. The air is fluidizing the fly ash and hence avoiding bridge
building of the ash.

5.10.4 Truck loader

At the bottom outlet of the silo a truck loader is installed. The fly ash flow out of the
silo Is automatically controlled by the star feeder,
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6 Steam and water cycle

Operation and maintenance instructions for this system is described in the Q&M
manual section 2.1.

This chapter describes the steam and water cycle starting at the outlet of the feed
water tank/dearator and ending at the inlet of the steam turbine.

The purpose of the water/steam cycle is to transport energy. In brief, this is the
process that transports the energy from the place of combustion to the consumer in
this case the steam turbine.

2
H
i
; g

6.1 Deaerator/feed water tank

The purpose of the deaerator/feed water tank is to ensure deaeration of the feed
water and to ensure a feed water buffer in the system. Dearation means to remove
oxygen and CO; from the feed water as oxygen is harmful to the boiler.

The deaeration is achieved by heating and pressurising the feed water in the tank
and blow the gasses into the atmosphere through an opening in the top of the tank.
Typically the feed water is heated to 130° C at the saturation pressure (2,7 bar).
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The feed water tank is connected directly to the feed water pump inlet at the
bottom.

6.2 Feed water pumps

Operation and maintenance instructions for this system is described in the O&M
manual section 2.7.

The feed water pumps supply the boiler with feed water by increasing the feed
water pressure and by pumping the water from the feed water tank through the
economiser to the boller drum. Further the feed water pumps also supply water to
the spray water injections between the super heaters to control the steam
temperature.

The pumps are driven by a frequency controlled electrical motor and are controlled
by the pressure before the feed water control valve at a constant value.

To pretect the pump a minimum flow through the pump is always required. A
special 3-way valve is installed at the outlet of the pumps ensuring the sufficient
flow that are led back to the feed water tank.
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The feed water pump bearings are equipped with temperature and vibration
transmitters in order to moniter the operation in the control system.

6.3 Feed water High pressure preheater

Cperation and maintenance instructions for this system is described in the O&M
manual section 2.9.

To increase the thermal efficiency of the plant the feed water is preheated in the
High pressure feed water preheater by low pressure steam from the turbine. The
feed water temperature is increased from 130°C to 180°C while the steam from the
turbine is condensed and led to the feed water tank.

The heater is a vertically instailed shell and tube heat exchanger, where the feed
water is passing through the tube side of the heat exchanger and the steam is
condensed on shell side and led out through the bottom.
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The condensate level in the feed water heater is measured by level transmitters
and the condensate level is controlled by a level control valve that is installed at the
condensate outlet,
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6.4 Feed water control valve

The purpose of the feed water control valve is to control the feed water flow into
the boiler and thereby maintain the level in the boiler drum and hence ensuring
watar in the boiler,

6.5 Economiser

Operation and maintenance instructions for this system is described in the Q&M
manual section 2.1.

The purpose of the economizer is to improve the economy of the plant by
transferring some of the energy in the hot flue gas to the feed water, which runs
inside the economizer.

The economizer is composed of membrane serpentine tubes and is divided into
twa groups, which both are divided into another four coolers. They are connected
in tandem to achieve ideal temperature for the flue gas.

The feed water running inside the tubes is {n counter-current with the flue gas.

6.6 Boiler drum

Operation and maintenance instructions for this system is described in the Q&M
manual section 2.1,

The hoiler drum is placed at the top of the boiler and its primary purpose is to
separate the generated steam from the boiler water and to ensure a high steam
quality. The boiler drum is a cylinder-shaped reservoir with a diameter of 1,600 mm
and a length of 14,800 mm. It works as a separator, and separates the generated
stearn from the boiler water.

Furthermore, the drum is used to ensure that the right amount of water is led to the
boiler by means of maintaining a constant boiler drum level,

The boiler drum is connected directly to the boiler downcomers and evaporators
and forms an important part of the boiler circulation.
Picture and drawing to be added

8.7 Boiler/evaporator

Operation and maintenance instructions for this system is described in the O&M
manual section 2.1.

From the boiler drum the water is led on the outside of the boiler down through the
downcomers to the beiler bottom headers.,

From the bottom headers the water is distributed to the heat exposed surfaces of
the boiler, also called the evaporators or boiler walls.

The vibrating grate, which is also a part of the heat exposed part of the boiler, is
fed with water directly from the boiler drum.
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In the evaporators the energy from the combustion is induced, causing part of the
boiler water to evaporate.

The mixture of water and steam rises up through the evaporators to the boiler
drum, where the generated steam is separated from the boiler water.

6.8 Superheaters

Qperation and maintenance instructions for this system is described in the O&M
manual section 2.1.

From the boiler drum the steam is led to the superheaters, which are placed.in the
boiler convection part.

In the superheaters the energy from the flue gas is transferred to the steam, which
causes superheating of the steam.

Water injection valves LAE41AA301 and LAE42AA301 are installed after the
superheaters, enabling the control system to maintain ¢orrect steam temperature
befare superheater 4.

The st is then finally led to the steam turbine

6.9 Vibrating grate
Operation and maintenance instructions for this system is described in the O&M

manual section 2,1.

The fuel enters the combustion chamber in front of the furnace into the vibrating
grate. The vibrating grate is made of vibrating structures to carry the fuel through
the furnace. It is divided into sections to allow air to be distributed in the lower zone
to control the combustion.

6.10 Oil gas burners

Operation and maintenance instructions for this system is described in the O&M
manual section 2.3.
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The boiler is equipped with two dual fuel burners at the entrance of the furnace.
The fuel applied for the burners are heavy fuel cil and natural gas. The bumers are
intended in case of shortfalls in biomass supply.

6.11Steam sootblowers

Operation and maintenance instructions for this system is described in the O&M
manual section 2.2.

During normal operation soot and ash are building up a layer on the boiler heating
surface. This layer acts as an unwanted heat insulator that reduces the efficiency
of the boiler and can, if no actions are taken, block the flue gas flow through the
boiler. In arder to remove this layer a soot blower system is installed.

Ash fayer on bolfer tubes before and after cleaning.
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The soot and ash are removed by slightly superheated steam that are blown
against the socot/ash layer on boiler tube surface. The ash fall down into the
hoppers and are removed together with the boiler ash.

6.11.1 Superheater 1 and 2 sootblowers

Because of the high flue gas temperature before and after the superheater 1 and 2
the soot blowers for the super heaters are refractable. In order not to be damaged
the lance of these scotblowers are removed frem the flue gas flow when they are
not in operation. During operation of the sootblowers steam will cool down the
lances and protect it against the high temperature of the flue gas.

On the below picture the principle of a retractable sootblower are shown.
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Retractable soot biower of super heater 1 and 2.

6.11.2 sootblower operation

When a sootblowing cycle begins the soatblower is in the retracted position, i.e. the
lance nozzle are outside the flue gas flow.

A sequence is as follows:
1 Superheated steam is led to the inlet of the poppet valve

2 The electrical motor starts and moves the carriage and the lance into the
boiler. The lance rotates around its axis while it is moving.

3 When the lance enters into the baoiler and shortly after it has start moving, the
poppet valve automatically opens for the steam supply and the steam flows
through the lance and through the nozzles at the end of the lance and creates
a steam jet. Because of the rotation of the lance the steam jet inside the boiler
creates a helix and the steam removes the ash deposits on the boiler fubes.

4 When the lance are fully Inside the boiler the rotation of the drive motor is
changed and the carriage retracts the soctblower lance from the boiler,

5 When the lance are removed from the flue gas flow the poppet valve shut off
the steam supply.

The steam supply must never be stopped while a sootblower is in operation as the
steam is ensuring cooling of the lance while it is in contact with the warm flue gas.
If the steam supply Is falling the soot blowers must be retracted immediately.

6.11.3 Location of superheater sootblowers

The below 3D modetl of the boiler shows the opening between the superheaters
where the scotblowers are installed. Because of the ralatively high width of the
boiler (approx. 10m) soot blowers are installed on both sides of the boiler covering
approximately 5m each. This gives in total 8 retractable sootblowers.
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in front of each of the economizer sections two rotating sootblowers are installed.
The sootblower lances are equipped with steam nozzles for each 50-70mm and
when rotating steam jets from each nozzle are cleaning the economizer {ubes. The
sootblower lances are permanently installed inside the flue gas flow.

on

VALYE
BTG

23

i35m0

o

jiltEN

[

ALY

CoQOC0adoe000C0RQ0n

DOOOOOBOOUDOOOOOGODDOT

18235

LLECS)

He:éfurogects cowiberal comens/A0S0097/Docinmenlssd Prpect docureenisyTeuninng praqranyBLSP Yraning handbook rev 7 daex

75



. ©U._

———

N . ) —eed —

ol
76 BIOMASS POWER PLANT

6.11.5 Location of economizer sootblowers

The below 3D maodel of the boiler shows the location of the economizer
sootblowers. Before each economizer section two soothlowers are installed. This
gives in total 20 sootblowers.
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6.11.6 Sootblower steam supply

The steam for the sootblowing is supplied from the main steam line from the new
biomass boiler. The steam data must be around 14-15 bar(a) and 200-220°C i.e.
slightly superheated to avoid water droplet in the steam that would damage the
boiler tubes and cause boiler leaks.

6.12 Blow Down and Drain

Operation and maintenance instructions for this system is described in the O&M
manual section 2.9.

6.13 Cooling Water

Operation and maintenance instructions for this system is described in the Q&M
manual section 2.8.
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6.14 Chemical dosing and water-steam chemistry

This chapter contains general recommendations regarding the chemical dosing
and water/steam chemistry on a typical steam boiler,

Operation and maintenance instructions for this system is described in the O&M
manual section 2.1 and section 2.23.

6.14.1 Purpose of chemical dosing and surveillance of
water purity

Steel materials are not stable under the conditions that rules in the water-steam
system of a boiler. If ordinary water was applied in the boiler without further action,
corroslon would run wild, soon the boiler tubes would start to leak, and valves and
nozzles would be filled with corrosion products and became unable to function. The
main {ools to avoid this and maintain good stability and integrity of the boiler
components are:

« Applying only make-up water of good quality, i.e. essentially pure without
contents of dissolved solids (salts) or other contaminants,

+ Controlling the chemical environment by feed water and boifer water
conditioning, i.e. addition of the right chemicals in proper concentrations.

With high purity water in feed water and boiler systems and a suitable pH from the
conditioning chemicals, a protecting layer of magnetite, Fe30u4 - an iron oxide,
forms and covers the steel surfaces as shown on the figure below. The crystals of
magnetite build a relatively tight layer on top of the basic steel material, but do not
seal it completely. Pares of micrometer size remain and allows the passage of
water and solutes (or steam) to the steel surface. Thus, the reactions between
water and the steel material continue, although much slower than in the initial
stage when the boiler is first commissioned. If salts are present in the water, the
chemical processes change character, and corrosion accelerates and attacks the
material much more locally. This means that the corrosion changes from a surface
corrosion that forms the protecting layer to e.g. pitting that digs deep in the material
and may continue all the way through and thus create a leak. These considerations
show the importance of maintaining the proper water chemistry — otherwise, the
boiler will operate with frequent damages that force shutdown and repair and
increase maintenance costs.
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Schematic picture of a protecting layer of iron oxide on fop of a steel surface.

Adding ammonia and hydrazine to the feed water controls the chemical
environment of feed water, steam and condensate and defines the pH and the
oxygen content near the steel surfaces. pH and oxygen content are the two most
important parameters controlling the continuous formation of magnetite and thus
the maintenance of the protective layer on the steel surfaces. Ammonia is primarily
responsible for the pH control of the feed water but does not give sufficiently robust
control of pH in the boiler water. Ammonia is very volatile; in the drum, where
beiling water and saturated steam equilibrate, most of the ammonia leaves with the
steam, and only 10-20 % remains in the boiler water. This lowers the pH and
makes it easier for acid contaminants, which concentrate in the boiler water, to
bring the conditions in the evaporator out of arder and into the corrosive regime.
Adding tri-sodium-phosphate to the boiler water eliminates this risk, increases the
pH to a favorable value, and brings about a robustness towards acidic
contaminants,

High purity is achieved by applying make-up water of high quality, i.e. always within
the specifications, and by monitoring signs of contamination, Acidic conductivity,
i.e. conductivity measured after a sample cation filter, is the on-line measure of the
purity of water and steam. The cation filter removes the conditioning agents, i.e.
ammonia and hydrazine, and thereby their contribution to conductivity. Additionally,
the cation filter converts contaminants like chloride and sulfate from the salt form to
the corresponding acids, which means that the conductivity is enhanced by a factor
of roughly 3.5, Removing the background conductivity from the conditioning agents
and enhancing the signals from the contaminants give a sensitive measure of
contaminant levels. However, if acidic conductivity is increased, only chemical
analysis of grab samples may disclose which contaminants are responsible — this
does the conductivity not tell. Whenever a contamination occurs, the operators
must take the proper actions to find and eliminate the source and to remedy the
negative effects on the boiler.

Action levels keep focus on the most important operational parameters, called key
parameters, and an maintaining the proper conditions in the water-steam system.
The action levels divide the ranges of the key parameters in regimes according to
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the risk of failure. The following figure shows the regimes and the corresponding
limits for a key parameter that is upward limited.

Acceptablo " Riskoffl - Ot of comteut i

]

i

1 1
1 i ’
i i )

i

'

H .
! Increasing value
Normat limit Action limit Shutdown fimit

Operational regimes according to risk of failtire and the associated limits.
The relevant limits are:

¢ Normal [limit — this distinguishes between optimal operation and an
acceptable regime where the risk of failure is only slightly increased.

+ Actions limit ~ above the action limit, the risk of failure is increased, and
operation here over longer periods is not recommended. The operating
personnel must initiate actions to find the causes of the disturbance and
to remedy the situation as soon as possible.

+  Shutdown limit — in this regime the chemistry is out of control, and there
is a high risk of immediate failure of main compeonents of the system.
Unless immediate actions can bring the situation under control, the boiler
should be stopped to avoid serious failure.

Key parameters may be both downward and upward limited. In this case, the
normal regime is bounded in both directions of action and shutdown limits. Key
parameters are monitored on-line so that the values are available in real time.

The other chemical parameters — the so-called diagnostic parameters - are also
important, but they have no direct influence an the operation of the boiler, i.e. no
shutdown limit is defined for those,

The foliowing table gives an overview of the chemical parameters and the
relevance of them.

Overview _t_a_blek of chem:

‘Paramete Unit ssEription i A0l
Specific 1S8/em Indirect measure of phosphate in boiler

conductivity water. Increases in boiler water, if salt
cantamination ocours. If is a key
parameter in boiler water.

Acid AC LSfem Measure of the purity of feed water,

conductivity steam and condensate. AC is a key
parameter in feed water and steam.

pH-value pH . Measure of the strength of acids (pH < 7)

and bases (pH > 7} in water. Te maintain
a proper oxide film on steel surfaces, pH
must be maintained at basic values, i.e.
pH = 9. pH <7 is detrimental to the
protective layer and must be avoided. pH
is a key parameter in feed water and
boiler water.
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Parameter:

il Ddserptionis

Dissolved
oxygen

DO

ngkg

Oxygen is an oxndant that reacts readnly
with steel and magnetite. To maintain a
proper protecting film of magnetite the
oxygen level should be kept at the low
ug/kg-level. It is a key parameter in feed
watler and steam

Ammaonia

NH,

ma/kg

Ammonia is the conditioning agent of
feed water that is responsible for the
correct pH in feed water, steam and
condensate. It is dosed to the feed water
to obtain pH 9.4

Hydrazine

NzHa

mg/kg

Hydrazine is an oxygen scavenger that
reduces oxygen in condensate and feed
water and keeps the level in the low

pg/kg-range.

Phosphate

NaaPQO4

mg/kg

Phosphate is the conditioning agent of
boiler water that is responsible for
correct pH in boiler water. it is dosed to
the boiler water to obtain a pH above 9.

Sodium

Na

pg/kg

Sodium is added together with
phosphate to boiler water. Minute
fractions may be carried with the
saturated steam into the superheaters.
Here, it deposits and may harm the
materials by stress corrosion later.

Iron

Fe

Hglkg

Total iron is a measure of the corrosion
products formed in condensate, feed
water, and boiler water. it is measured
on a regular basis to check that the
conditioning is working properly.

Silica

Si0:z

Hg/kg

Silica is a contaminant that concenirate
in the boiler water but aiso goes with the
steam to some degree. From the steam,
it deposits on the turbine and may give
operational problems later on.

6.14.2 Sampling system and monitored parameters
The following table shows the sampling points and the parameters measurad on-

fine.

Table of sampllng pomts and on- Ime parameters

Measured

o se

' Eco Inlet

On-line

On-line
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pH On-fine X X ]
DO On-line X

MHz, NzH4, | Manually NH;, NzHa, PQ4, Fe Na 3i0s, Fe
NaaPOas, on grab Fe

Na, Fe, samples

SiQ2 v_‘

All sampling poirts are connected to the sampling rack where the key parameters
are measured on-line and manual samples are taken. The below figure shows the
sampling rack and the measurements as they are displayed in the DCS. The
manual sample lines are omitted from the figure.

A BA o Fimil Tra O iuvet Bl 0
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Sampling rack and on-line measurements. Note, the figure is in error and must
be updated for the final version.

The regutating valves displayed in the figure are used to adjust the flow to the on-
line monitors to a suitable rate, typically 0.25-1 L/min. The manual sampling lines
are normally closed when not in use. Ahead of sampling they must be opened fully
for 10 min to flush deposited iron oxides thoroughly out, then the flow is adjusted to
about 1 L/min. The sample is taken after further 15 min to allow the conditions of
the sampling line to stabilize.

6.14.3 Conditioning of feed water and boiler water

Conditioning of feed water is performed by dosing ammonia and hydrazine after
the feed water tank. Both chemicals are dosed from storage tanks with diluted
chemicals as shown in the below figure.
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Storage tanks and dosing pumps for ammonia and hydrazine

Concentrated solutions of the two chemicals may be pumped into the storage
tanks and diluted on site by addition of demineralized water (DM water), The
diluted solutions are dosed to the feed water according te the make-up water
added and the loss from evacuation in the condenser and in the deaerator. This
may be done by running the dosing pumps parallel with the make-up water pump.,
Besides this, a manual dosing is available. Ideally, the operator sheuld initiate the
dosing action manually, whenever needed, and the DCS should turn it off
automatically after a certain dosing time. This avoids incidents of overdosing,
because something else is happening and the operator forgets to stop the dosing.

Conditioning of the boiler water is done by dosing tri-sodium-phosphate to a
downcomer or the drum. Note, that only the content of the phosphate ion is
specified and measured. The stock solution is made up in a storage tank as shown
in the below figure. Here, the basic chemical is added as a powder and diluted with
DM water. The diluted solution is dosed by means of the two dosing pumps shown
in the figure. Again, the operator should initiate the dosing manually, and the DCS
should stop it automatically after a certain dosing time, Dosing is initiated whenever
pH drops below the lower limit of the normal range. This typically happens after a
blowdown of the boiler. The need for blowdown is indicated whenever the
conductivity or the content of silica in the boiler water increase above the upper
limit of the normal range.

ipdprotects covanartal.camips/A050097/0ocumenisi3 Priesl documents/Traming programBLSP traimiag nandbook rav 2.0ocx
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Storage tank and dosing pump for tri-sodium-phosphate.

Below fahle shows the normal ranges of the conditioning chemicals that t
operating personnel should chserve.

Normal ranges fordosm chemmals ke arameters ellow background

he

: Swalk Ui Nelipp e
pH Feed water 9.5

SC Feed water 8.7

NH, Feed water mg/kg 1.5

Do Feed water mg/kg 0.010
N4 Feed water __mgrkg 0.01 0.05

pH Boiler water - 9.1 9.5

SC Boiler water HS/em 8

POy Boiler water ma/kg 2 3

Specific conductivity in feed water should be measured on-site at the sampie rack
by means of a parfable conductivity meter, ammonla and hydrazine are analysed
oh grab sampies. Phosphate in boiler water is analysed likewise on grab samples.

The lab analyses should be conducted with regular intervals.

6.14.4 Purity of water and steam

The purity of water and steam are supervised hy means of acidic conducti
line and a range of laboratory analyses as shown in below table.

Normal ranges for purity indicators (key parameters: yellow background)

vity on-
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Feed.water

uSlom _

0.2

Feed water uSiem 0.002

Feed water ma/kg 0.020
Si0z Feed water mg/kg 0.020
Fe Boiler water mg/kg 0.100
SiO2 Boiler water mg/kg 1.0
AC Sat. steam US/icm 0.2
Na Sat. steam uSicm (.002
AC Sup, steam pSicm 0.2
Fe Sup. steam _my/kg 0.010
Si0O2 Sup. steam mg/kg 0.020

The measurement of acidic conductivity is perdformed on-line; the remaining
parameters are measured on grah samples. This should be done reguiarly to keep
track of the chemical conditions of the water-steam cycle.

6.14.5 Guiding values for monitored and analysed

parameters

The two following tables summarise the action levels for the parameters that
specify conditioning and purity. For ¢larity all on-line measurements are shown in
the first and all laberatory analyses in the second

(TASHL
m

0.2

ND

ND: Not defined yet.
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Paramete | Unit Shutdow | Actio | Norma | Norma | Actio | Shutdow
r n ~n B I | n 4 n
_ Feed water . _
8C uS/c ND 54 8.7 ND
m

NH; ‘mg/kg ND 0.7 1.5 ND
NoHy4 mg/kg ND 0.01 0.05 ND

mgfkg 0.002 ND

mg/kg 0.020 ND

mg/kg ND
PQO4
Fe
Si02

Fe

ma’kg .

SiO2

mg/kg

ND: Not defined yet.

With these two tables at hand, the chemical conditions of the water-steam cycle
are easily overviewed and checked.

6.156 Steam-net System

Recipe 1 operating display:
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The following features can be found on the display. In left, there are three fields for
displaying all the 98, 14 and & bar pressure header confrollers in order of
activation. In right top corner there is a display for the overview of the whole steam-
net, and in right bottom corner there are the three header pressure signal frend
curves, and three PM flow signal trend curves indicating the status of the biggest
disturbance sources.

The green lines in the middle of each pressure net field represent the main
controller of the pressure level. On the left are the position numbers of the
controliers, further to the right the controller description, controller Bjas values,
controller status lights (active/inactive), controller modes A/M, auto-hand station
modes A/M and hand station outputs.

On the upper part there are three values: the first on the left shows the actual
pressure in the cotresponding header, the second in the middie is the pressure
setpoint for the header and the third on the right is the calculated difference
between the two previous values. Abbreviations used here are:

PV = measured value of process variable
SP = sefpoint
E = error (control difference)

For each pressure level there is also a red pressure deviation column, which
indicates the error (controt difference) in correspending header.

Function

When the system is in balance, the red pressure deviation column is actually a thin
red ling at the same level as the controller in green field. In that case the deviation
is zero, which means that the header pressure is at the setpoint. The controller in
the green field always must have a zero Bias-value, which means that this
controlter is always trying to maintain the prassure in the header at the given
setpoint value. All other controllers upwards have ascending Bias-values, and the
ones under the green fine have descending Bias-values.

Should a pressure rise take place in the steam header, the red column would grow
upwards and show the operator the magnitude of the pressure measurement
difference from the given setpoint value. As the pressure rises and the pressure
difference rises above the first supporting controller's Bias-value, the status light of
the controller changes from grey to green when the controtler becomes active.
{Notel The status tight is lit only if the controller can have an effect on the valve
position. A scenario is possible, where a controlter would want to contrel a valve,
but a different controller is currently in charge instead. The status light of the
controller in charge indicates which of the controllers is aciually controlling the
valve,)

For example, should the pressure difference rise at 98 bar(g) header above the
Bias-value of controller #3 of Gas boiler start valve, it would mean that all the

hilp:fiprajects.cowiporial.com/ps/A05009 7/Documenlss3 Project documents/Training progranvBLSP lraining handbook rev 2.docx



PR —_—

B

- -.b

o

COWl
BIOMASS POWER PLANT 87

controflers between that and the green line would try to take part in the control
simultaneolisly, which is displayed by the status lights. This means further that the
maximum control capacity is always tried to use in order to keep the header
pressure as stable as possible.

When the pressure then starts to drop, the status light of the controller on top (#3)
will turn off first. The others (#1 and #8) will follow until the pressure is back in
hatance. Then the controller in the green line (#2) remains and takes care of the
control. The same happens if the pressure drops in the net, except that the
pressure column grows downwards and the controllers below the green line are
then activated in the correct order,

Opearation

The recipe selection is executed from the recipe displays. In case operator wants
to select a different recipe, the recipe display of the desired recipe must be
opened, and the recipe must be selected from the "Select Recipe X" pushbutton. In
case operator has a recipe display open, but this recipe is not selected, the “Select
Recipe X" pushbutton will blink red. Once cperator selects the recipe, the blinking
stops and the text "Selected" appears next to the recipe selection pushbutton.
Operatos should always keep the selected recipe display open in one of the
operating screens.

The setpoints (SP) for the 98, 14 and 5 bar headers are given from the recipe
display by clicking the SP-values from the operating display. The individual
controller setpoints are calculated by adding the main SP value and the individual
Bias-value, and the result will then be the setpoint of a controller, Please note that
the Bias-value may be positive or negative.

The Bias-values for the controllers can be given by ciicking the Bias-values from
the operating display. The operator can change the Bias-values from the controller
display if needed. This is the case, if for example, a process unit is taken out of use
and the remaining controllers Bias-values should be moved closer to the zero, or if
operator wants to disable one of the controllers, and therefore would need to give a
very large positive {(or negative, depending on whether the controller is above or
below the green line) Bias-value in order to make sure the controller wili never
hecome active.

It should be noted that the Bias-values are adjusted during the start-up and tuning
phase, and these Bias-values will then be set as the “Default Bias-values”. The
Default Bias-values remain in the system memory, and can be changed only by
authorized perscns. The Bias-values of each controller in the recipe can always be
reset back to default values from the "Default Bias values” display.

Operators may select the valve control modes from Auto to Manual, The modes
can be changed by clicking the mode from the pressure net fields (below the "HC”

indicator) or by clicking the mode from the steam-net overview display.

When mode is in Auto, the steam-net control concept will control the valve, and
when the mode is in Manual, operator will be In control of the valve, It should be

hllp:/fprojects.cowiporial com/psfA050007/Documentsi3 Project documentsiTraining programvBLSP lraining handbook vev 2-docx
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noted, that in case even one of the valves is on Manual mode, the steam-net
control concept will not function optimally. It is therefore recommended to keep all
the valves in Auto mode during normal operation, and only operate the valves on
Manual in case there is something wrong, e.g. a valve must be shut down for
maintenance.

The steam-net overview display shows the simplified flow diagram of the steam-
net. The outputs of the hand stations, i.e. the valve openings, are displayed next to
each valve, as well as the modes (Aute/Manual).

By clicking the "Control”-button of the valve, the hand station faceplate is opened. It
shows the tracking between all the controllers connected to the particular vaive.
The selection of winning controller may also be observed here.

By clicking the light blue "ART LOAD" pushbutton below the steam-net overview
display, the artificial load operating screen will be opened. The artificial load
operation will be executed from this display.

By clicking the "Pressure Meas. Selection”, the header pressure selection display
will be opened. The pressure measurement logic and pressure measurement

selection can be executed from this display.

Recipe 2 cperating display:

This recipe is to be selected when the biomass boiler is off-line. Operator must
then open this recipe display, and push the "SELECT RECIPE 2" pushbutton.
Once recipe 2 is selected, the red "NOT SELECTED" text will change to green
"SELECTED", and the recipe name will change green,

Once the biomass boiler is started up and ready for pressure control, operator
must go to recipe 1 display, and select the recipe 1.

lllg.#fprojects.cowiparlal. com/ps/AG50097/Dacumenis/3 Project decuments{Training program/BLSF (raining handbook rey 2.docx



-k

COW1
BIOMASS POWER PLANT 89

Recipe 3 operating display:
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This recipe is to be selected when the turbine is being started or if the power plant
is operated without turbine (with connection to power grid). Operator must then
open this recipe display, and push the "SELECT RECIPE 3" pushbutton. Once
recipe 3 is selected, the red "NOT SELECTED" text will change to green
"SELECTED", and the recipe name will change green.

Once the turbine is started up and it is on island control, operator must go to recipe
1 display, and select the recipe 1.

Pressure measurement selection display:

This display can be opened from any of the recipe displays from the pushbutton
"PRESSURE MEAS. SELECTION".

hilp:#projecls. ip . COTYps/ADS 097/ Do 3 Projecl fFraining program/BLSP training handbook rev 2.docx
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From this display. the operator can choose which pressure measurement is used
for each pressure levels by clicking the white pushbutton with the pressure ievel
name.

In case one of the pressure measurement signals is giving a faully measurement,
operator is not able to select that measurement for pressure control. In case the
selected pressure measurement goes had, there is an automated logic which will
automatically switch to use the back-up measurement.

Artificial foad display:

This display can be opened from any of the recipe displays from the pushbutton
"ART. LOAD".

From this display, the operator may switch on the artificial load logic, which opens
the vent valves from 14 and § bar in case paper machine has a web break. The
artificial load logic calculates the amount of which the paper machine steam flow
decreases during a web break situation, and then opens the vent valves
automatically to release similar amount of steam to the atmosphere. This way the
beiler load is not decreased, and once paper machine re-starts, the steam can be
lead back to the paper machine by closing the vent valves: the artificial load logic
will do this automatically.

Operator may individually switch on or off paper machines BM6 and PM7 from the
artificial load logic. In case a paper maching goes off-line for a long period of time
e.g. during maintenance, it is recommended to switch the paper machine off from
the artificial load logic.

Operator can observe the paper machine steam flows, and how they change
during a web break. The deviation between the steam flow before the web break,
and the actual flow during the break, will give the amount of steam flow needed to

c
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be vented out. The vent valves will be opened to a certain position based on this
steam flow value and the vent valve characteristic curve.

Operators also have possibility to give manual artificial load value for both of the
vent valves, The "PM artificial load” and "Manual artificial ioad” will be summed up,
and used as the "Total artificial load”. The "Manual artificial load” may also be a
negative value, should an operator want to decrease the amount of “Total artificial
foad”.

Please note that even when the artificial load is giving a valve opening for the vent
valves, the vent valve pressure controllers are always able to open the vent valve
more, in case the header pressure picks up, or close the vent valves, in case the
header pressure falls. Therefore it is recommended that operators use the “Manual
artificial load” value if they want to give a signal for the vent valve to open up. If the
valve is opened manually, the pressure controllers will not be able to open or close
the vent valve if the header pressure starts {o deviate too much from the header
pressure setpoint.

Default bias-values display:
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This display can be opened from any of the recipe displays from the pushbutton
“Default bias-values”.

From this display, operator can observe the default bias values of all controllers, for
all the recipes. if operator manually changes the bias values, and he wants to
change the values back but does not remember what the bias value was, cperator
may switch all the bias value back to default values from the “Set Default Values”
push-button.

The default bias values will be set and tuned during the implementation of the
steam-net control concept.
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The gas boiler control display:

S AAEN RN
WANE NEm:

This pop-up is opened from the "Control” pushbutton, located in the steam-net
overview display, near the Gas boiler.

From this display, operator may observe the load demand value sent for the gas
boiler load contrel, and the feedback value which is given from the boiler contro!
system.

Operator may also observe the gas boiler start-valve opening signal sent from the
steam-net contrals, and the feedback signal from the boiler control system. The
start-valve may be opened by both the steam-net controller, as well as the gas
boilers own start valve controller.

The biomass hoiler control display:

hilp.iprojects. cowiportal.comips/A050097/Docurments!3 Projecl documents/Training program/BLSP training handbook rev 2.docx
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This pop-up is opened from the “Control® pushbutton, located in the steam-net
overview display, near the Biomass hoiler.

From this display, operator may observe the load demand value sent for the

biomass boiler load control, and the feedback value which is given from the boiler
control system.

Operator may also observe the biomass boiler start-valve opening signal sent from
the steam-net controls, and the feedback signal from the boiler control system. The
start-valve may be opened by both the steam-net controlier, as well as the biomass
beilers own start valve cantrolfer, when the "Combined Operation” signal is on.
When the boiler is started up, and the boiler shut-off valve is closed, the
"Combined Operation” is not possibie: then only the start valve controller from the
boiler control system is able to operaie the vent valve.

The reducing station control displays:

These pop-ups are opened from the "Control” pushbuttons, located in the steam-
net overview display, near the reducing stations R98/14 and R14/5 (example
screen display is from the R14/5).

From these displays, operators may observe the reducing station controller
behaviours in more detail. All the pressure controllers that have a possibility to
affect to the reducing station steam valve opening are visualized in the display.

Each controller outputs and how they are selected in the maximum and minimum
selectors are visualized as well.

The vent valve control displays:

htpiifprojscts. cowiporal.comipsiAG50097/Documenlsd Project documenlsfTraining program/BLSP iraining handbook rev 2.docx
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These pop-ups are opened from the “Control” pushbuttons, located in the steam-
net overview display, near the 14 bar and 5 bar blow-out valves, (example screen
display is from the 5 bar blow-out).

From these displays, operators may observe the blow-out controlier behaviours in
more detail. Both of the pressure controllers that have a possibility to affect to the
reducing station steam valve opening are visualized in the display. The controller
outputs and how they are selected in the minimum selector is visualized as well.

Also the artificial load values related to each blow-out valves are visualized in the

pop-up display, and operators may also give the manual artificial load value from
these displays.
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Sui Northern Gas Pipelines Limited
CONTRACT FORTTHE SUPTPLY OF GAS FORINDUS TREAL USE & CO-GENERATION
Y TS CONTRACT. miade bebween SO MORTHERN GAR PIPELINES LIMITED
thereinnller velerred o as the *Compang ™, mnd PACKAGES LIMITED having the
sttty of Limited Campany (thereinaler called the "Consuner™), the Consumer agrees to
ruechise frontthe Company and the Company agrees W supply (o the Consutier Twenty
(260 MNTCED of natural Gas on Nine (97 nwonths {March @ November) and “As and
when availuble™ basis at PACKAGES LINUTED, CHAN ROAD, SINGHWALA,
KOT RADTIA IWKISHAN ROAD, DISTRICT KASUR Tor Endestiiad usage & 'o-
peneratinn frony fhe j"t_‘_ o dayal __JFVMC_, @007 upon ihe terms and
conditions set furth hereinnlter ad oo b sboatany e sad comditions G any) for
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IFERMS AND CONDITIONS
L DEIOSIT
L tunediately upon e exeeytion ol this apreaneor by the Consumer, the
Consumer shatl pav to the Company o somy of Rse 38246 Millions in Cash
equivalent to two {23 months estimaled Gas consamption or lienish a Bank
Ciarantee of s 462359 Milions issued by any sehefuted Bank in Pakisian, in
aceordance with e englosed prolomm, cquisalent to thice (1) manths estimated
Chis consmption ag seearily deposit for the performance ol its obligation,
P I suhsequent oo the eseadtion of this agrecinent by the Cansumer and  the
Compiny -

L) the Cosagner stall desne il b of addinonad anner L"I‘!’EP”'U“'
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vogeniption e e Toorhe Coreamaet sl be athernwise mereased,

(hyor ahe pree o G o et Tor b neter shall b fnercased in

O S v

ooy ess By o Chaeee shok e Jevsed on Cas by iy Crovenanieit o

Lot or wiler autbonde o s sl tas g vine pe ahieinby levied on (SRS
LR T I e ] N TR

\;:CE"Q e i ehdition fe the st ot d et claeas 11 sbose the Comipany shall fase
N b R

. ' ! N
Wiy one to denvrae] Trosgiy s Espener the Cogmnnrs oot el e

100 RS




R

Comtraget Jern Nopps of 200AFYIC LD 0y e baefrovrndd Ehae o6 O geoneenan Wiy
AA Pacherges Toentod, Pl 1 R

the Connpaoy such ameunt in Cash or furnish a Bank Guoarantee in tHeu of this amaunt
from any seheduled Bank in Pakistan, in accerdance with the enclosed proforma, on
dceaunt of additional deposaits as the Company may deem necessiey or expedienl,
Previded the otal smcunt required to be deposited under subvclause oL oamed 1.2 of this

clirise shadi not exceed the amount which, seconding to the estimate that the Company
may from time o tme make, the Consanrer niay have to pay to e Company under this.
apreement on aceount of probable consywnption of Gasin teee months together with
tuxes aod charges payable thereon and three months rent for the meter,

[

The security deposit if in cash s 4 security to be retained by the Company for the
duration of this Contract ond the Cempany may al its oplion use the security
deposit Tor the purposes of the Company fronty time to time. The Compuany shall
be entitled (o set off from the amount of security deposit any amounts due from
the Conswer to the Company an any account whatever, No connection for Gas
being supplied hereunder will be activated or maintained in the sbsence of the
Consumey piying the appropriate prevailing security deposit to the Company or
furnishing an appropriste bank guarantee for such mmount as contemphated by this
¢Clause 1,

2.PRicy

Subyject ta the provisions hercinafter nade, the Consumer shall pay o the
Company price for the Gas supplied 10 the Cansumer and the minimun charges
as aolified by the Competent Autharity From tine o time ander the O & Cias
Regulatery Aathority Ordinance, 2002 as modified, wnended or altered in future
wroany suhstitution thereof. The minimene charges shall be payable by the
Consuimer 1o the Company Trom the date of instidlanoa of Gas meter irmespective
ol the quantity of Gas used ry (he Consumer

ate of Meter Instathation_

LTAKE ORPAY

A

From thie conmencement of the gas opevidions date and during the term ol this
Conteact, the Consumer sliadl tike o minimum specified quantity o Gas per
Month e eyuab ta S0% of the gas delivery Tor cach conteact month (the "“Take or
Pay Quantity™), on 9 months basis (March o November), failing which the
Consmer shall o ey event pay for the specitiod quantity ol s not taken by i
Loy renson wlsoes er,

Phe delivery of gus durimg any month cans be partiably reduced or otally
prevented for the reason that apeation of the delivery ol specilicgd quantity of g
at the delivery point has been intersupted or curtaited during aparticulu peviod by
vinue ol elause 7, T8 & 19 6 s contiact, expericneed by Company For which
Company <hall not be table o pay any compersaion. However, the pas defivery,
il not tiken Dy the Consumner, on account of maintenanee or Tor sy other feason

For PACKAGLS LIMITID
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wlittsocver, iU is fucurihent upon the Consomer b pay Tor such gquaatity of gas,
the delivery of which may not he laken,

4, METER REENT

‘

4.1 The Consumer shall alse pay to the Company et ol the meter at the rate of

Rs 160000 per month, or as fixed by the Company trom tiime to time, from the
the vnowhich the meter is fixed upto the date when the same shall be removed by
the Campany ot the written reguest of the Consutnier provided if the quantity of
Gias consumption necessitated replacement of meter by a meter of different size,
the Clonsumer shall pay rent of the new meter at the rale prescribed by the
Company {or such meter.

S.0THER CITARGES

s tnaddition ta the price of Gas and meter rent, the Consumer shall alsu pay to the
Camypruny all taxes or charges levied on Gas by any Goverimnent or Loeal or other
authority or any increase in the rate or charges ol Gas by the Producecs/Turificrs
of Gas,

The Consumer shall be entitled 1o service ol rouseline fapplionces ote., upon
pastoent of the service charge prevailing from time 1o time,

6 MEASURENENTS

0.1 The untt of vulametic measurenient shall he ene cubic Tout ol Gas al ubsolute
pressure of 14.65 pounds per square inch and temperature of 60 degree Fahrenhicit
(o their equivatent in measure} withoul sdjustment for water vapour content and
required carrection fuctars such as pressure, Nowing lemperature, spegilic grovity,
deviations frony Boyle's Law, expansion and Reynold's pumber shall be applied.
The value of almospheric pressure for caleulating the pressure Tactar shall be
14.65 pounds per square inch and the vadue of aceeleration due to gravity shall be
Y217 Teet per second per sceond. The Gus delivered hercunder shall be measured
in necordanee with methods fu use in the indostey generally aud recommended by
the Cras Measurement Commitice of the Nuturat Cias Department ol the American
Cias Association, applicd in o practical manner,

r—

b, The tail of measurement fue the purpase of hitling shall be MATTU (Million
Britnsh Thennal lindts al heaty converted Trom volumeric recerdings /

repisiralions nsing stindard conversion Lactors as per stundind practices.

7. QUALITY AND MRUSSSURLE SPECHTCATTEONS

-

1.1 The Gas supplicd under this Contract shall be predomimmtly methane with 2
gross heading value o the range of BROOSG 871U (British Theomal Uniny per

For PACKAGES LIMITED
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standurd cubic oot Hewever, duving Annual Turn Around peciod of vinious Cas
fields this heating volue may change during that perioed.

The presswre of Cas to be supplied witl he 35 psig (Pound per Square Tieh
Crape)

SCGASMETERAND OFVHER COMIANY'S TRODPERTY

8.1

8.2

A pipes and fittings from the Gus Main to the property tine will be provided by
the Company and shall remain Company's property. All pipes and {ittings an and
within the property line will be provided by and at the expeuse ol the Consumer,
the Company nol being responsible for leakage of Gas from, nor repairs to such
pipes or fitlings. The main cock service regulator and inlel pipe of meter and the
meter then rented from the Company will be Fixed and kept in repair by the
Company free of charge, The Consumer shall be responsible for the safety of the
mieter us well as the service regulator, valves und the infet gipe of the meter from
Aheft, toss, damage, cle., during the existence ot His Contracl and sinee these are
fitted for the purpose of cosuring continued Gas supply to the Conswiner al their
premises, they shall i case of any such eventuality, be responsible for payment of
the price of such meter, regulator, reficd valves, pupe cte, i replaceiments are
reguired,

Company’s meler, the registering index ol the meter, pressure regufator(s),
pressure recording gauge and meter by-pass valves shatl e sealed by the
Company's awthorised  representitive(s) using Company’s authorised scal in
presence af the Consuiner or dreir authorised representative. The Consumer will
then be respensible to ensure that the Company™s meter incheding recording
cuaipment for pressare and lemperature recording, regulitors, reliel valve, cle. is
nol tampered with and 8 any sach Sunpering is found, it shall be at the solke
Hability of the Consumer. Fhe Company’s awthorised representative shall check
the nieter in the presence of the Consumer™s representative both of whonm shall
stmnltancousty sign the register tmaintained by the Company's representalive in
this respect, in toker ol inspection of the meter, its condition and the index
uuimber,

9 HOUSELINE INSTALLATION

Y.

A pipes and fitdngs on and within the praperty boundary wall smd wple the
Comsumer Meter Statton (OMS) shall be termed as “House Tine™ §io st be
responsibility ol the Consume: oo ensuee instadbdion ol “House Bine™, using
nuterials and fittings in aceordance with phain, techoieal specitications provided
md approved by the Company,

-
The “House Line” mentioned axin 900 above shad] be tested by the Company™s
cepresenlative tooensure is cantormity to the weehnieal specilications and design
and is Tree Trom Teaks o cases s shaepvedh that coone s Tound o e deviating

For PACKAGES TIAMNTITD
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lom the above, all defeces pointed out by e Company shall be rectified a the
Comamer™s cost o e Tullest satisfiction of fhe Compuany.

HOOMTTTER INSTALLATION

Y

10.2

The Cras meter shall be affixed by the Company at the property of the Cossemer
at the suggestion of the Consumer and il af any time the properly houndary where
the Gas meter is affixed trns out 1o be of some one other than the Conster or il
there s any objeetion o the aflixing of the Gas meter by the ownee of the
property, the Company shall be al liberty to remove the Gas iheter without natice
to the Consumer and o disconnect the Gas supply il such time that alternate
place is provided by the Consumer for affixing the Gas meter, which shall be
entirely at the expense of the Consumer.

The Coinpany shall retain the title and ownership of alt regulators, ncters, pipes,
valves, devices and other appurtenunces ploced by it upon the said premises anl
may remeve or replace the same at any tine belore or aflter the lermination of the
Contract.

HLPURTHER CONNECTIONS/ALTERATIONS

The Company shall bave the right to provide Turther connections to other pasties
or premises from the outlet of the regulatos installed for the purpose of supplying
Cins 1o the aheve mentioned premises of e Consumer but the cost of any
alteration in or addition 1o the pipes aud littings incideutal thereto shall not be
horne by the Consumer,

Altertion inor additions to Gas installations will he miade only by the Company,
M e Company, may in exceplional coses exereise its discretion o peroit tie
Censunser to undertake alterstions in or additions 1o the Gus installations, Such
peomission must be obtained inwriting (rem the Company in advaace.

F2DMETERANSPICTION

128

Nocaelet is to be conmrected e o disconnectes] frome the Compiany™s pige exeept
by the authodsed workmen ob the Company TThe owelers e inspected
pertodically, The Companys authorised representatives) shall ave Tree aecess
at atl reasonable times o fnspect, adjost arephice the meters or other Tithings or
appurtenaiees withoul Tet or hindrimee,

FUMMETTER RIGGISTER

11

»
The register of the meter nwintined by e Company shall be prina facie
evidence of the quantity of Gas censimed, bat shostd the accinaey of the metes
he ofliciadly testeel and be tound to register ermonconsty, the meter shidl, if the

For PACKAGES 1AL LD
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period ol inaccuraey s aot know s or aseertatnable, be decmed o have registeresd
crronconsty to the deyree so found Tor the last hall of the period sinee the dae of
the previons meter test, provided that e period of adjustiment shidl not exceed 15
dayvss TThis clause shabl not be applicable incise where the Cansgmer is Tound by
the Company trhave been rexponsible direcily or inditectly in tunpering with ihe
Gus meter inany way whalseever,  Inocase the micter shall, Tor any cause
whatsoever, ceuse or omit to register regubirly the rquantity of Guas vsed, the
Cansumer shall pay o the Company for the Gas supplicd to them during the
period the meter shall so renuin cut of order on the basis of average monthly
consumption of Gas by the Consumer during the Two months fimmediately
preceding or following the seonths in which the meter so remained vut of order,
whichever is miore

4 BILLING

41

¥Yar PACKAGES

. e

The avcounts witl be furnished perfodically, This peried may be one month 1o
thiee mwnths depeading on the curvent pelicy of the Company in this respect.
Any clinge in i policy will be at the sole diserction of the Company but the
Conmnsumer will be duby notificd at {feast TS days o advaace. "The bills pertaining
to Cias cansumiption based on the ahove accounts are payable on demand
irrespective ol any deposit o hand, "Phe accounts fhills are o be paid at the
Cogpany s office ov ot authorised bank within 15 days of the dute ol issae shown
on the bills. In default thereol interest al the rate of 1.5% per month Tor 1 year
(U8GE per year) and therealler 2% per manthe (24%: per year) on the outstanding
mneunt ol the Gas bills withouwt compounding shalf be payable in addition o the
Bill amourt, subject o change from time (o tise with the appraval of QGRA.
Aler the bitlsZiceounts bave been furnished sod paad, i the Company at any Gine
discovers any evrors, omissions or discrepancy in any such accountsthills due (o
any reison whatsoever, the Company shall be entitled o hring such discrepancy
to the notice of the Consumer and furnish corredt aceansts/hills which the
Corstuner underlakes to pay within 15 days ol 1he dite ol issiee shown on the
s,

IEthe Consamer Tinds sy mistake to the itis, e nne be Biawgght to the notice ol
the Company immediately upnioeceipt, Oove payient iorespect ol abill, which
had been corrected on the compliaint of the Consimer, has been made by the
Cotrsimer, it shalb beoconsidered that the Bl s correct o every respect and
thereatter o further complaints in this respect shall beentectvined by the
Company, Purthenmone, aay aistakes i the Iafls o focoreect Billing shall aat
cntitle the Cansumer 1o withhiald payment of the Bilks i tinee, Provided however,
it the Company dids any istke inthe bill sent o the Cansumer, then
inespective ol the fact whether payment Bas heen made ar not, dee Company shaltl
upen having discovered the mistahe at any tine, he entitled to send acortect hilk
andd the Consumer shatl be tiable to pay the sie

LIATITED
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Phe respansibility Tor makiog paymeat lor the Gas consumed is that of the
Constner, B a bill is got received by the 10" of cach month the Constmer shafl
contmuaicate with the Campany in otdes o ascertain their Biability for payment
a1 the Corsme  Guils e pay the bills within 15 doys of the date of the Bill orif
the Consmmner has nat received the bitl and Tail 1o agcertain their lability and to
nuske payment of the anunit so due by the s diay of cach maonth, the Company
shafl be entithed 1o terminate this Cantract and to disconnect the supply of Gas and
o remove its Gas meter and other eyuipment without any notice. All bills sept by
the Company at the address given in the Contract in the ordinary post or delivered
by hand ot the said address shall be considered sulficient delivery of the bills
(he Consunter by the Company intimating the Consumer's liability to payment {or
Cras constmed.

Payient should be made either by cash or Tocal tank dralt /cheque in favour of
Sui Northern Gus Pipelines Limited wthe office <beanks mentioncd on the bill,
Payment by cheque or bank diadt shall not be considered payment unless this s
readized, Failure of the chegue ar bunk dealt o be reatized within 3 days lrom the
date of deposicin the bank Tor clearing by the Company shadl niahe the supply of
Gas dinble o disconpection amd this Cantract Hable to terminstion by the
Company.

Payntents must be made on or belore the date failing which the supply of Gas is
liahle 1o be lerminaled  without notice at the risk ol the  Consumer.
Notwithstanding such disconnection/ terminition off Gas supply, the Consumer
sl pay o the Company tie full amaant of Cas hill up o and inchading the dale
of disconnection together with the interest acerued thereon as stipubised ia chse
bl :

The Conswuer confinus and understands that in the prentises required w he
supplicd with Gas councction, no such connection was previously disconnectedd,
oft account ol nen-payment ol Gas bitls/charpes etes Iy case, il is Fowd otherwise
the Conswiner heteby undertakes o clead/pay such dues/charpges on demand as if
such awmount is dae frentand payable by e Consamer,

o, UNAUTTTORISED CONNECTTON

T4 d

The Constiner wprees nat toalfow make oc maintain any connection wih the Cias
pipes installod at e prenises al any person o corporation dining te exisienee
ol the Contract withaut the weitter consent ol the Conmpany.

E

17 INTERRULNTION IN SUPPE LS

(71,

The Company shadl have the right te close o errupt Cias sopply o dhe
Consumer's premises Tor short periods Tor canyving oot aecessaty estensiendiepair
and/ov alteration, work in the Copany's pipeline, conipment and devices,

Tor PACKAGES LIAMITED

I

Iy P 1Y



P

—

—d

oot o Supspdv of APV DIV G e i Dros &Gy genecniieon aoah
A e bere e Fomitedd o a t Kesier

18, COMUPANY'S RIGITE 1O REDUCEANTERRUPTT/SUSPEND SUPPPLIES

8.1,

As the production of Gas from Wells, Purilication Plants and conveyinee of it
over dong distances e subject 1o aecidents, interruptions and failures and the
lines to breaking, lreezing wnd clasing which cannot be forescen or prevented hy
iy reasonable care or expenditure and the supply of Gas and iransportation
facilitics therefore are timited, the Company does not by 1his contract undertake to
furnish ta the Consumer a Ml and uninterrupted supply of Gas but only (o furnish
such supply and for such Tength of time as it reasonably cang and it is expressly
agreed by the Consumer that the Company shadl not be liable for any Toss,
damage, ar injury that ray result either directly or indirectly due o interraption in
the supply of Gas, or in the discontinuance thereol from sny cause whatsoever,
The Compuny shall in ity sole judgment have the right to reduce or interrupt or
completely suspend Gas supply due 1o any other aforesaid reasons to the
Consumer and shall be the sofe judge with, regad to such conditions.

9. CURTAILAMENT OU SUPTLIES

(5 19.1

The Company shall have the tight o curtail dediveries of Gas to the Consumer
coantracting to purchase incxeess of [OGG000 cu 11 per manth or its eyuivalent in
mekic measure whenever and to the extent necessary inits sole judgment for the
protection of service Lo its other consumers il nay require, The Company shall be
the sale jugdge with regand ta soet conditions and cartailment ol deliverics,

200 INDEDINEETCATION

2041

The Consgmer knowing  the inflammable character of Gas shall tike  all
precautions in s use and mnintain CGos instdlatons oeits promises and shall be
sofely responsibte for any toss, dunwge, injury or accident resualtiag, direetly or
indirectly aad for any reason whatsoever, from Gas or Guas installations, The
Cotpanty shall not be fiable o e Conswmer or o any person for any loss,
ditnage o injury resulting froon the use ol Gas thereon, atl risks in the said wse
being assumed by the Consuiner. The Consamer shiadl indemmify the Company
avatostall demands aod chims for any such loss, dinmage, injury or accident,

._ 21 STUNING OF CONTRACT

211

This contract shall oot e binding nor in foree unti! approved and signed by an
avthorised  ofticer ol the Company  and no promises or agreoments or
tepresentation of any agent o cinployee made insoliciting the sime or atherwise,
shidl be pecognised or made geod by the Company o shall b paat of the
Conttact aaless incerperahed herein,

For PACKAGES TINMITYD
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2, CONTRACT CANCELLATION
22,1 Thes Contract shall he subjeet o capceflalion Dy the Company at any line Tor any

ol the following causes,

tinl Negleol or default of the Consumer to pay within 15 days of the date of
issue ol the bild by the Company Tor any maonth’s supply of Gas.
(Tendering of cheques and bank dralts shall not be considered payment
unless realized),

thy Any asction by the Municipal Authoritics, huprovement Trusts, Local
Bodies or any Government, or any fegal procecdings against the Campany
by wny party (including the Consumoer) interfering with Compoany™s right
to supply Gas and collect payment for the same under the terms of this
Contrael.

) Any actian by the Consumer to sccwe through the meter Gas for other
purposes and/or other premises than that contracted Tor herein,

{«h Aty action by the Consomer temding to secure more CGas than the meter
registers or toosevuie said s theouph said meter ab o higher pressure than
that at which the regulutors are sel by the Company, or any interference
with the melers or regulators tending o peevent the same from properdy
operating and registering correctly.

(el Any alteration, additian or extension to the existing s installation
cirried out by the Censumer without obiining prior approval ot the
Compuny in wriling.

th The viatation and defiudt by the Consuaer ol any of the woms and
conditious ol the Conteas

Awd it i understood and agreeed that in case the premises ol the Consuner

supplied hiereunder, or the pecsonal property thereon, shall be levied upon vnder

eseculion, oo in cise of bankruptey orany of insolvency on the gt of Consumer,
the Contract at the option ol the Company shadl be Siable 1o be lerninated mnd the

Company shall have the vight o remove any o all ol s propecty from the

previses af e Consumer, 16 the Coatract shadt be cancetled ar terminated for

ary cise, wll claius for Gas previously supplivd shads becomme Torthwith due and
pavathie without notice frome the Company ol the Cansumer covenants andd
agrees o pay the stune ondenwnd

220 This Contract shall sl cancelled i e prenmises and/or the puipose Tor which
the Gas ix supplicd woder this Conttact bave been tinsleneds or esiped in
fvour of any ather person, body, corparade e Tom with el feet trom the date of
such transter o assipnnmest it the Company shall have the dpght o decontinoe
supply suied to eenove any op sl ol is propenty frang the premises tnless o fresh

Contiact iy signed by the pew ownerdoceupior ol the peemises ar property in

quesion
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2R METER TAMPERING

23

I the Corsumer Las heen found (o have been responsible in any way in lampering
with Gas Meler o order to secure more supply o hine that is recorded on the
meter and other instatlation or te obtain Gas at o higher pressure than maintained
by the Company the Consumer shall be lable 1o pav o the Company Gas charges
cammensurate with the Consmner’s production and consumption charges in
respect of Gas consumed but not recorded by the meter and the entire amount so
due from the Consumer shall be puyable on demand within 15 days from the dale
al issnance ol the demand notice by the Company.

24 RECONNECTION

24,9

Iosupply ol Gas to the Censumer is discennected for any reasan whalsoever, it
shalt be reconnected onty alter the Consumer has paid the usual reconnection
charges of the Caompany and has cleared all arrears. Restoration ol Gas supply
shalt inany case be subject to the availahility of meler and/or other necessary
cquipnent.

. 3 .
. 25, CONTRACT TERDMINATION

25.1

25.2

Either of the parties hereto mav, al their absolute will, terminate this Contract by
one month's notice of their intention 1o do sa to be given in writing to the other
patrty and this Contract shall remain in force as specificd in 27,1, o the case of
termination of this Contract under this chwse, ne party shall be entitled to any
dinages or compensation for any loss or ingory, arisisg [rom such termingion of
this Contract,

In the case of terndnation of the contract for any cise whatsaever, all claims Tor
s supplicd and for servives vendered iy the Company upto the date ol
discennection of Gas supply shall become forthwith due and payable without
netice from the Company and the Consumer shall pav the same on demand.

26, RESOLUTION O ISPUTES

261

by the event of any difference o disputes weistng oul of or in conrection with the
Contrnet between the Company and the Consemer shich cannot be aanicably
resalved shall be refered (o OiF & Gas Regulistory Awthority (the Authorily) as
contternplated under Clinse 6 (2) (k) of OGIRA Ordinance,

On receipt ol such a wdeieace frome cither of the parties, the Authority: shall
proceced [ooserve o notice 1o beth the pmties Tor theie appesraee before the
Avtharty atsuch tme, date and phice s mas Be specilied Dy the Autionity in tis
rewsd s Alier Bhoanng the panties to the depisiess the Awthonity shadl give its
Conlnse w el shadt be binding on the pantees to the diprite.

Tor PACKAGTS LIMITED
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27 TERM OF CONTRACT

271 This Contract shatl take effect on the date hereol and, unless teeminated earlier in

accordance with the terms hercol, shall coatinue for a period of live (05)
Contract years or for such longer period as iy be agreed between the Parties (the
“Term”), except the obligalion of the Consumer to provide Security Deposit,
whiclt shall expire two months afler the Term of this Contract. Notwithstanding
the foregoing, it is ugreed belween the Partics that the terms and conditions of this
Contract shall be mutually reiegotialed and agreed alter the expiry of first four
(Od) Contract years, Miling which the teems and conditions contained herein shall
cantinue (or the remaining One (OF) Contracl years. Fov the said purpose the
farties shall starl discussions six (00) months prior to the expiry of the fourth
(04™y Contract year. Alier the expiry af the Term, the Contract may be renewed
for suceessive periods of three (03) Contrae!l years each subject o mutual
agreentent of the Parties.

28 ENTIRE AGREEMENT

280 This Contract constitutes the entire agreement between the parties hercio with
respect to the subject matter hereol and there are 1k understandings,
@ representations or witrranties of any except as cxpressly set forlly herein,

/

—pe '
For an For amd On behalf of A //
Packnges Limited Sui Nurthern Gus Pipelines Limitcd
Witnesses Witnesses:
- TR - SRS
Name:  Wvetem Kaga Nanie: J Hiheos A LLL‘:‘Mth_ . {)
N.LC. No.. 3924- 59595~ 1 Dresignation C{{-[((D'ff;-f"ﬁd (’&’-'JL.‘;“ e S hpie
e 2N T i ueay BERAET, EEVTT
Address: € lp g Liraled f\(hlus)s,-f/\f:f’w A= frg v
2. —SQM-‘; 2. 1 MJ""’L/;
Sy . i M T IAS P
B Name: YN Wasaiig 5“-:“&\'\“ N“”."k' F‘“t&a?' .,?L jér»téfz; P ffhes .
( 1 NIC Nos A8 vexn - RS v 4w o g Presignation L ou 428 / .,:yﬂju.-‘) Z AR
o Address: < \eo ';),,H\\.,.hu Ui Cyah Adidress: YAl L, &1 A v !
Date: 255 ] Zeed Date: 0106 /2007
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Address for sulnnission of Gas bills PNL\(#\G{&,% Laranae ey

Cpanean - £- Qoo L0 Auise Snwo

- LAV 6
Telephone:  Office: 5T US W - L(Q(fi'

Residence:

LANDLORD'S PERMISSION TQ INSTALL GAS SUPPLY
I/We (Nanve in full CD\{'BD ‘WD&— KL )

heing the tandiord of the above-named consumer in respect of the above mentioned
premises neither have nor shall have any objection whatsoever to any Gas piping, fittings,
appliances or accessories being, from time Lo time, fixed in or removed for the said
premises by the above named Company nor shall 1/'We have any objection to further
connections being provided by the said Company to other premises or persan{s) from the

O outlet of the regulator installed for the purpose of supplying Gas lo the said premises,
YWe undertake to inform the Company in time in ciase the tenant vacales the sutd
premises, ,

g i
Wilness_Aﬁ*%/ Signature Sm_l_dlt Q QA /Q_:/c;b!/
Date PR ] 5 I ‘e 6‘2 ) ) Address £ le }""-‘CL"“'J-!S .

L wniled

Telephone 9é1 4]
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SUPPLENENTAL AGREINMINE

TINS SUPPLEMENTAL AGRIIMVENTD s pade to the Contraet Tar the Supply ol

Cias for hindustinl Use & Cogeneraton hetween Bs Sui Northern Gas Pipelines
N . Lo o company incorporated ouder the company acl and havieg ils registered
B ’ ollice al 21 Kashiir Road, Dahare, hereinadler veferced e as the Campany ol the
one parl. '

ANID

Als Packages 1 imited, Chali Reqad, Singhovale, Kot Radha Kishan Road,
Distrivt Kasar, hereinalter refevred to as the Consumer of the ather part,

WITEREAS the parties have entared into Gas Purehase Conteaet of 20 MMCED
dated o1:0b-87 and whereas in supplenit tieseinto the parties have agreed to add
the follosving terms and conditions (o 1he sakd Contraet Tor Indusirial use.

NOW THEREFORE THE AGREENPN T WIENESSETITAS FOLLOWS:-

! Mois condition precedent o the providing ol Gas comacetion by the
Comgrany to the Consamer il the Cansamer shatl be giver Gas on “As
anet When Available Baes” during period 1% March 0 30" Noveniber of

“eaeh vear only i avalabde Vhe availaluliy of Gas during this period shall
be deternined sately by the Conpiny, entisely at its diseretion, keeping in
vies ils conuuiment to the other cnnsimers, pebarity ar other prelerence
criteria detenmined  for tis pmpase by e Company, The Consumer

Y.
"OR PACKAGES LIMITED
i A eee!

Yhatid Yanah
{edr>iaa LR [ S
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IN WITNI

the _ P

undertakes to provide guarantee o the satislaction of (e Company that # shali
have and miake arcangement for aliernate Tael. 1t is further agreed between the
parties that the Gas conneetion o e Cansumer shall be disconnected as and
when requited i order 1o meer the Conpany s priority o provide gas (o other
conswmners of higher priovity in fine with the Natural Gas Aflocation and
Management Policy, 2005, and ot such extended perind as may be considered
necessary by the Company, during which period the Consumer shal! utilize
alternate fuel al s own cosl It is further apreed, that the expenditure with
regard 1o disconnection and reconnection as stated above or on such other
oceasion shen the supply is disconnected or reconnected, shall be borne by the
Consumer.

Bath the partics agree that lhe provision ol this “Supplementat Aprocinent™
shall be in addition to the terms and conditions provided in the “CONTRACT
FORTHE  SUPPLY  OF  GAS FORINDUSTRIAL USE & CO-
GENERATION™ and ils provisions will stand anended modified, aid changed
ta the extent specified in this “Supplemental Agreement”.

S8 WHIEREOLE the parties have set theiv respective hands to this Agreement on

L _dayof June 2007 atthe place and date nientioned therein above,

OR PACKAGES LiMiTeD

Meeh Rashiq " Khaild Yaco

o 8 Ganerg) Menags,
For and On behall ot

Previor g fu . A
N For andd On behall of

tckages Limited Sui Northern Gas Pipeline Linited
Withesses: Wilnesses: /’/:1 _

- Ja=—" WA/

Mame: Khuivam K47 NI Saadpts A i

NIC No I620- 59508 - Desipnation g4 vef Soles D'H\W
Address: NOLC N,

Clo oadktanee | preiled .
A r Acldress SNGPLL, 21-Kashmir Road

Labore |

. . . ) ffl:_ rr‘/-, a,"""';. )
2. Arro s , 2. R S
Nanie: YN, Powon, deseath Nome (€edropin. MNoane -

NLC N,
Adihess:

Iate dwwas 0b Laey

25 vet1 ~ BAXSCM - ¢ Designation Cliqed doles O fficer

N G NEC No
- TN o=t ey +
e u—kb‘ Addresst SNGPTL, 2 1-KasTinir Road

I ahore

Dale Jone 18, Qoo 7
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