
NASIR ABSAR
CONSUL TlNG

Ref. 1'-10.: NACL/NEPRA/15(16)-08/01

SCHF.DUlE 1
(REGULATION 3(1)

FORM OF APPLICATION

The Registrar,
National Electric Power Regulatory Authority

Subject: AP·PlICATION fOR A GENERATION LlCENSEt

.l

I. Syed Ibrahim Ahmad, Executive Director of MIS Nasir Absar Consulting, being duly
authorize representative of MIS Bulleh Shah Packaging {Private} Limited by virtue of
Board Resolution, hereby apply to the National Electric Power Regulatory Authority for
the grant of a Generation License to the Bulleh Shah Packaging (Private) Limited
pursuant to section 15 of the Regulation of Generation, Transmission and Distribution
of Electric Power Act 1997.

I
I

I
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I certify that the documents-in-support cttoched with this oppfication are prepared
and submitted in conformity with the provisions of the National Electric Power
Regulatory Authority Licensing (Application and Modification Procedure) Regulations,
1999, and undertake to abide by the terms and provisions of the above-said
regulations 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.

I

J
A Pay Order No. 3610636 dated 28-02-2018 amounting PKR~305,856/- (Rupee Three. .

Hundred Five Thousand Eight Hundred and Fifty-Six Only), being the non-refun;ble
license application fee colculcted in accordance with Schedule II to the Nati 01
Electric Power Regulation Authority Licensing (Application and Modificati n
Procedure) Regulations, 1999, is also attached herewith. _~

Dote: March 9, 2018 . . ~ //r'
SY~d Ib~mad,

Executive Director

'l
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NASIR ABSAR CONSULTING (PRIVATE) LIMITED
Offic.s # 1, Second Floor, VIP Square, 1-8 Markaz, Islamabad, Pakistan
Tel: +92514861322-3, +94 13351186-7 Fax: +92514861324



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.0, Amer
Sidhu, Lahore - 54760. 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. 042-3"5811541-46
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PROSPECTUS PURSUANT TO REGULATION 3{S)(I)

1. BRIEF INTRODUCCTION OF THE APPLICANT

. 1
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Bulleh Shah Packaging, a Packages Group Company, aims to provide responsible
packaging solutions for brands in Pakistan.

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 to. 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 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, Writing 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.

PRODUCTS

A. PAPER AND BOARD

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

BSP'sPaper and Board business unit specializes in fulfilling the need to securely and
responsibly provide relicble 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, Ice-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 major producer of high quality liner and fluting in
Pakistan.Thesedifferent types of liner and fluting are primarily used by demanding
producers of high quality Corrugated Boxes. Bulleh Shah Packaging has
developed special, high performance fluting with moisture barrier for packaging
of fruit and other similar end-uses.

- Liner
- Fluting
- White Test Liner

3. Paper

For BSP. customer satisfaction - together with environmental and social
responsibility - is the highest priority. Therefore. BullehShah Packaging uses 1'00%
fine quality imported wood pulp in order to provide premium quality paper
products to itscustomers. In addition to this, BSPutilizesupdated technology and
the most modern equipment to produce outstanding output.

- Copymate Plus
- Writing, Printing & Publishing Paper

B. Corrugated Packaging

Corrugated material ismade up of three layers of paper - inside liner, outside liner
and fluting which runsin between. The material gets its name from the corrugated
medium which signifies its strength. Extensive investment in research and
development along with the successful utilization of customer feedback has
enabled BSPto develop special liner and fluting in-house that provides the strength
and durability needed to pack and transport valuable customer products.

Thus,BSP'svalue 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

Flexibilityin choosing from:

- Regular Slotted Glued Containers (RSC)

I
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- RSC-stitched trays and shelves
- Die-cut containers

Detail profile of Applicant is appended as Annexure-D.

2. SALIENT FEATURES OF THE FACILITY OR THE SYSTEM IN RESPECT OF WHICH THE
LICENSE IS SOUGHT

• Regulation No. 3(5)-A(i) - Certificate of Incorporation:

Appended as Annexure-A

• Regulation No. 3(5)-A(Ii) - Memorandum and Articles of Association:

Appended as Annexure-B.

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

Financial statements, Bank Certificate and Income Tax Return for the Year 2017

are appended as Annexure-C.

I
• Regulation No. 3(5)-A(iv) and Schedule III-Regulation 3(6)A-(b)-1- Location

(location map, site map):

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

The Coordinates of the area are: 31.1417458, 74.3593049

\

1

The location is accessible from Allama Iqbal International 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:

)

.1

Allama Iqbal International Airport Lahore

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

Bagga Rd.

Kasur - Raiwind Road to Packages Factory 31.9Km

J

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

i

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

- Production capacity of the power plant electricity output from Generator: 1 >I<

41 MW,

- Biomass Boiler, Vibrating Grate: 150 t/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.

~
J
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- Conventional Boiler: 200 t/h Boiler; Nominal main steam pressure: 96 bar(g);

Main steam temperature: 528°C; Feed Water Operating pressure: 134 bar (g) ;

HP Boiler (Furnace + Superheaters): 2400 m2; Flue gas pre-heater: 4078 m2 .

- Steam Turbine: 1 * 41 MW, 525 Celsius.

- Generator: 1 * 41 MW generator, 1500rpm, 48235 kVA.

- Circulating Cooling Water: Fresh water circulating water system

- The power plant is currently using Natural Gas and Biomass as fuel.

• Regulation No. 3(5)-A(vl) - Number of Units(No.)/Size (MW):

A unit with the plant capacity of 41 MW is under operation.. !
• Regulation No. 3(5)-A(vU) - Year Make/Model, Operation Date and expected

remaining life:

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

Conventional Boiler: 200 TPH - BWV, PP-7578, Vibrating Grate, 2016, Operation
Date: oct 2009, Life: 30 Years

Steam Turbine: Siemens, 2006, SST300, Operation Date: Nov 2009, Life: 30 Years

• Regulation No. 3(5)-A(viii) and Schedule III-Regulation 3(6)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 III-Regulation 3(6)A(b)-3 - Fuel: type,
Imported/Indigenous, supplier, etc.

- 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 transport. Gas is provided by

SNGPL as per the Contract (Attached as Annexure-O).

• Regulation No. 3(5)-A(x) - Supply Voltage (11 kV1132 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.

j
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• Regulation No. 3(5)-A(xi) and Schedule III-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
to grid:

Steam Turbine:
.. i

\
.1

- 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 hot.
I'

J Biomass Boiler, Vibrating Grate

- Automatic Generation Control: Yes

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

- Alternative Fuel: Corn

J Conventional Boller

\

Automatic Generation Control: Yes

- Ramping Rate: 5 hours on cold /2 hours on Warm! 1 hour on hot.

- Alternative Fuel: HFO

• Time(s) required to synchronize to grid: Not applicable

.,
I_;

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

Control arrangement:

I
I

...J
Control, Metering, Instrumentation and protection will be in accordance with ISA

(The International Society of Automation) standards. Detail Short Circuit

Calculations and Load Flow Analysis Report has been provided in the Annexure-H

3. PROJECTCOST

The cost incurred for the turbine and boiler was PKR 1,294,169,079.

4. SOCIAL AND ENVIRONMENTAL IMPACT OF THEPLANT

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

. J
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5. EFFICIENY PARAMETERS UNDER REGULATION 3(6) SCHEDULE-III PARTACa)

GROSS EFFICIENCY NET EFFICIENCY

i
1

.1

tjo%;' =sr:

85%
93%

85%
80%
90.%

• SCHEDULE-III Regulation 3(6)-A(b) EXISTING GENERATION FACILITIES (THERMAL)

1. EmissionValues:

I
J

Parameters NEQS/MIGA Dec17 Jan 18

SOxmg/NM3 1700 14.3 0

NOx mg/Nm3 600 89.9 84.4

CO mg/Nm3 800 67.5 715

PM mg/Nm3 300 134.8 48.2

Fuel Biomass+ Gas Natural gas.1

J Details monitoring reports are attached as Annexure-L.

2. Cooling Water Source:

Tube well)

j

'1

J
J

1

3. Interconnection:

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

4. Project Cost:

The total project cost incurred was PKR1,294,169,079.

5. Environmental Study Report:

Environmental study report has been attached as Annexure - M along with the
submissionletter to EPAPunjab.

6. Training and Development:

Training Manuals and Training Certificate of employees are appended as
Annexure-N.

(
I

l
i'



BRIEF OF THE APPLICATION

I
_\

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

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 to 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 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. Writing 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.

Project

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

J
)

i
_j

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

(

J
J
I

Premises

The Power Plant iswithin 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 line which was been build and are been
maintained by the company itself.

l
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NATIONAL ELECTRIC POWER REGULATORY AUTHORITY Dated: April 9, 2018
GOVERNMENT OF PAKISTAN Ref. No. NACLlNEPRAl15(16)-08/05

Pages: 1

NEPRA Tower, Attaturk Avenue (East), \~ vv\'~CYv)-,;j ~p:br ..,
G-5/1, Islamabad - !)Ro/D~_iU I ~

. . ~l'\'. 10 eLI ,~
lffkhar All Khan ._ .,-.._.o. (-,..".. i..) t' .

_;'.,I '-I <:,.T\ , e., . C_V'O •.vr~
Director (Registrar Office) - SAl -~ -!).;-(I\-.) '8 . Vr I

_. \.-A l.u (.,_) ~ "" ("\.1 cl t;
...,-~p. ~(I )

APPLICATION OF BULLEH SHAH PACKAGING (PRIVATE) LIMITED FOR GRANT lYlc.t, y

OF GENERATION LICENSE IN RESPECT OF 41 MW THERMAL POWER PLANT, Y\(0\

DISTRICT KASUR

NASIR ABSAR
CONSULTING

Address:

Attention:

Subject:

Reference:
i. NACL Letter No. NACLINEPRA/15(16)/08/o1 dated 09-03-2018
ii. NEPRA Letter No. NEPRAlRILAG-30/4206 dated 15-03-2018 received on 16-03-2018
iii. NACL Letter No. NACLINEPRA/15(16)-08/o2 dated 22-03-2018
iv. NEPRA Letter No. NEPRAlRILAG-30/4934 dated 28-03-2018 received on 29-03-2018
v. NACL Letter No. NACLINEPRA/15(16)-08/03 dated March 30, 2018
vi. NACL Letter No. NACLINEPRA/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 (PKRlKWh)
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

1/J /1"~ rn-'-n
- ,... ~

;/2 ~~ . :i! ~

~ol1 - -: I~ ~ ~

Syed I~rahj~ Ahmad !lc; :
Executive Director \ ~ . \ ~~;)

CC: , • ~ . ,'.;I"
1. Abdul Samad Goraya, Bulleh Shah Packaging (Pvt.) Ltd. Shahrah-e-Roomi, P.O. Amer Sidhu,; :~ ~ ~

Lahore-65760. I~~ i J

l__L_

the Power Plant and the Consumers are annexed with the letter.

Looking forward for the best of the cooperation, as always.

NASIR ABSAR CONSULTING (PRIVATE) LIMITED
Office # 1, Second Floor, VIP Square, 1·8 Markaz, Islamabad, Pakistan
Tel: +92514861322-3, +92 518351186-7 Fax: +92 514861324



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
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J Lahore~54760
Ref: AG/462
Feb 28,2018

AUTHORITY LETTER

It is to authorize MIS NASIR ABSAR CONSULTING (PVT.) LTD. through its EXECUTIVE

DIRECTOR, SYEO 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.

1
I

. \

Yours faithfully,
For BULLEH SHAH PACKAGING (PVT) LTO

_JQ~

\

J
I
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BULLEH SHAH PACKAGING (PRIVATE) LIMITED
A Packages Group Company

Lahore Ofrice Kasur Fi'h;lory Karactu Oftico
Shahruh·E·RoolTli P.O. Amer Kasur - 7 KM. Kat Radha t<,shan Road 4 '16·422, G·20, Tho Forum,

8ulleh Shah Sidhu, Lahore - 54760, 0(( 4 KM Kasur-Raiwlrul ROilC!. Block·_ 9, Khayaban-e-Jaml,
! ' ;. 'I Ph: 042·358'11541·46 District Kasur - 55050 Clifton, Karachi

Ph: 049·2717335·45 Ph: 021·358694 '\II', I·



CERTIFICATE OF INCORPORATION

(Under section 32 of the Companies Ordinance, 1984 (XLVII ofJ984)

company Registration No. 00000011656/20050901

I· hereby certify that BULLEH SHAH PAPER MIL~ (PRIVATE) LIMITED is this day

Incorporated under the Companies ordlnance, 1984 (XLVII of 1984) and that the company is

limited by Shares.

Given under my hand at Karachi this 16th day of September two thousand and five._, ..1········.

Fee Rs. 2,5001- (Two' Thousand Five Hundred Only)

I
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SECURITIES & EXCHANGE COMMISSION OF PAKISTAN

CERTIFICATE OF INCOI{PORATION ON CHANGE OF NAME
[Under section 40 of the Companies Ordinance, 1984 (XLVlI 0/1984)]

1'" Company Registration No: 0052465

1 hereby certify that pursuant to the provisions of section 39 of the Companies

Ordinance, 1984 (XLVII 0/ 1984), the name of DULL.Elf SHAH PAPE.R MILL

(PRIVATE) LIMITED has been changed to BULl,Ell SHAH PACI(AG.lNG (PRIVATE)

LIMITED and that the said company has been duly incorporated a5 a company

limited by shares as a private compa111/ under ih« provisions ofthe said Ordinance.

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

date 0/ issue of thi« certificat-e, the company shall continue to mention its former

flame' along with i,tS,.:'1.ew:.:.Iii;iine:~at!:.:.tlie:::o'iits.ilre.f·at':iiv.er:y::olfi.ce01'- plifce.;'-m ..:whlcTi:.ifS:::: .W·

business is carried on and ht every document or notice referred to in clauses (a) and (c)

of section l-il:
i'

Given under 111.y hand at Karachi "his 03rtl day of October Two Thousand and
Twelve.

I

~~
(SIDNEY C. PEREIRA)
Joint RegistrarfIncharge

Company Registration Office,
Karachi

Rs.5000/-

.!.
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THE COMPANIES ORDINANCE, 1984

(PRIVATE COMPANY LIMITED BY SHARES)

I

J
: I

MEMORANDUM

AND

J ARTICLES OF ASSOCIATION

OF

BULLEH SHAH PACKAGING (PRIVATE) LIMITED

I
_]

J
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II.
III.
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THE COMPANIES ORDINANCE, 1984

(PRIVATE COMPANY LIMITED BY SHARES)

MEMORANDUM OF ASSOCIATION
OF

BULLEH SHAH PACKAGING (PRIVATE) LIMITED

The name of the company is BULLEHSHAH PACKAGING(PRIVATE) LIMITED.

The registered office of the company will be situated in the province of Sindh, Pakistan.
The objects for which the company ls established are:

To carryon all or any of 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, mill board,
wall and ceiling paper, grease proof paper and articles made of paper, pulp, paper board specialities
and board in all their branches.

2. To carryon all or any of the business of manufacturing and printing of cartons, packages,
specialised containers for various commodities. utensils and other articles; printers, lithographers,
type founders, stereotypers, electrotypers, photographic printers, photo-lithographers, chromo-
lithographers, 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 purposes 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.

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

4. 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 or enterprise whatsoever.

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

6. To' acquire, establish and carryon stores, depots and factories etc in Pakistan or elsewhere and
maintain stalls, booths, godowns and warehouses required for the benefit and promotion of the
products or business of the company.

\
.J

7. To apply for tender, purchase or otherwise acquire contracts, subcontracts, licenses and
concessions for or In relation to the objects 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.

r \
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8. 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 also for discharge of the obligations of the company.

J 9'. To establish, participate in or promote commercial, mercantile and Industrial enterprises and
operation and enter into Joint ventures, partnerships or other collaborations and arrangements
with any undertaking or company whether local or foreign for the achievement of the company's
objects and business.

J 10. To appoint contractors, except managing agent. brokers, canvasses, agents and other persons to
establish 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.

J 11. To apply for purchase or otherwise acquire and register any patent or patent rights, licenses,
concessions or privileges, trade marks or designs and the like conferring to any exclusive 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 otherwise turn to account the property rights or Information so acquired.

J
12. To enter into any arrangements and contracts with any government or authority, supreme,

municipal, loca! or other firms, companies and corporate bodies etc., that may seem conducive to
the company's objects or anyone of them and to obtain from government or authority any rights,
privileges, options, concessions and licenses, 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.

13. To amalgamate with any other company In Pakistan or elsewhere established with objects similar
or Identical to those for which this company is established.

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

15. 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 iands, business, property, rights or assets of any kind belonging
to the company or any share or Interest thereon respectively In such manner and for such
consideration as the company may think fit, In the event of winding up of the company.

l
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16. 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.

17. To borrow money by the issue of debenture stock (perpetual or otherwise) and to secure the
repayment of any money borrowed, 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 company.

18.

J
19.

20.

J
l 21.

_l
22.

: .1

To pay all costs, expenses, liabilities and obligations incurred or sustained In or In respect of the
promotion, 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 payor adjust
advocate's fees, brokerage, commission, bonuses, printing charges, or any other preliminary
expenditure, which In the opinion of the Directors, may have properly been Incurred by any
member, advocate or agent, In connection with the aforesaid.

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

To draw, make, accept, endorse, 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 objects or 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 no case unless the context
expressly so requires is the generality of anyone 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
appllcatlon of any rule of construction such as the ejusdem generls rule, and accordingly none of
such sub-clauses or the objects therein specified or the power thereby conferred shall be deemed
subsldlary 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 world.

j 23. 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

24. "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
being in force, to undertake a particular business."

25. The company shall not engage In banking, business of an Investment company, leasing company
and insurance or any unlawful business and that nothing in object clauses shall be construed to
entitle it to engage In such business, directly or Indirectly. The company shall not launch multilevel,
pyramid and ponzl scheme.

IV. The liability of the members is limited.

V. The Authorized Share Capital of the Company is Rs.15,OOO,000,OOO(Rupees Fifteen Billion) divided
into 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.

J
~

I
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We, the several persons, whose names end address as are subscribed hereunto arc desirous or being formed Into a Company in pursuance of thoso Memorandcm of Association, And we respectively
agree 10 take the number of shares in the capital of the Company set OI'J,losile to our respective names.

Nome &. Surnamo
(Present & Former)

in full
Fathcr's/Husband's
Name in full

Nationality
with any fermer
Nationality.

SYED HYDER ALI Syed Bobar Ali Pakistani

Residential address
Number of shares

N.I.C. No. Oceupatien ill full taken by each Signature
subscriber

35201-1655225-1 Professional 70-F.C.C., Gulberg, (500) Five Hundred SdI-
Manager' Lahore

35201-5296837-7 Professional House NO.54. Block L.
Manager Phase I, D.H.A., (200) Two Hundred SdI-

Lahore Cantt., Lahore

35202-2337335-9 Professional J04-Upp.t Mall. Lahore (200) Two Hundred SdI-
Manager

r : \

, .

MUJEEB RASHID Chaudhry Abdul Rashld Pakistani

j
KHALID YACOB Ornar Yncob PAkistani

SdJ-

Dated this rj day of September 2005 Witness to the above signatures:
Father's name:
Occupeuon:
Nationality:
N.I.C. number:
Fulladdr .. s:

AdiJ. Cawasj;
Mr. Jehangir N. Cawas]i
Service
Pakistani
42000·0524360·9
66 B. South Circular Avenue, D.H.A., Phose-2. Kar.chi-7SS00

I
r;;;:J
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THE COMPANIES ORDINANCE, 1984

PRIVATE LIMITED COMPANY LIMITED BY SHARES

ARTICLES OF ASSOCIATION

OF

1. TABLE 'A' NOT TO ApPLY

BULLEH SHAH PACKAGING (PRIVATE) LIMITED

2.

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 incorporated.

DEFINITIONS

J

j (b)

I (e)I

J
(d)

'. t (e)

(f)

(g)

I
rJ

:01
(h)

(i)

J
~

J

Words or expressions contained in these Articles shall, unless otherwise defined herein or 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) "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 share holding,
composition of the principal management body of the entity, contract or any other
means;

"Articles" means these Articles of Association as originally framed or as altered from
time to time in accordance with the terms of these Articles;

"Board" means the Board of Directors of the Company for the time being;

"Business D<Jy" means any day (other than Saturday or Sunday) when banks in Pakistan
are open for the transaction of normal business;

"Chief Executive" 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 agreement or
otherwise;

"Dividend" means the distribution of profits of the Company to its Shareholders;

"Memorandum" means the Memorandum of Association of the Company as origInally
framed or as altered from time to time in accordance with the provisions of the
Ordinance and these Articles:

(i) "Month" means a calendar month according to the Gregorian ca!endar;

(k) "Ordinance" means the Companies OrdInance, 1984;

(i) "Packages" means Packages Limited, a company incorporated In Pakistan (registered
No. KAR No. 396 of 1955-1956), whose registered office is located at 41h Floor, The
Forum, Suite No. 416-422, G-20, Block 9, Khayaban-e-Jami, Clifton, Karachi 75600,
Pakistan;

(m) "Register" means the Register of Members / Shareholders to be kept pursuant to
Section 147 of the Ordinance;
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3.1

3.2

4.
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"Registered Office" means the registered office of the Company for the time being;

"Registrar" 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
Motters);

"SE" means stora Enso South Asia Holding AB, a company Incorporated In Sweden
(registered No. 556900·1638), whose registered office is at c/o Stora Enso AB, 79180
Falun, Sweden;

(r) "Seal" or "seal" means the common seal of the Company;

(s) "Section" or "section" means sections of the Ordinance;

(t) "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;

(u) "Shareholder Loan" means, with respect to each Shareholder, a shareholder loan given
by that Shareholder or by any of Its Affiliates to the Company;

(v) "Shares" means shares in the share capital of the Company;

(w) "Special Resolution" has the same meaning as ascribed thereto In clause 36 of sub-
section 1 of Section 2 of the Ordinance.

BUSINESS OF THE COMPANY AND REGISTERED OFFICE

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

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

PRIVATE COMPANY

.j

The Company is a private limited company and accordingly:

(a) the number of Shareholders of the Company shall (exclusive of persons 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;

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

(e) 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

!!!t
i
I

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

6.1 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 PKR10/- each as set out In the said
clause with powers to the Company to. Increase, reduce, reorganize, consolidate or subdivide
the share capital on such terms as the Shareholders may deem appropriate in the capital of
various classes from time to time In accordance with the provisions of these Articles and the
Ordinance.

6.2 Except as may be set out In these Articles, the holders of Shares of the Company are entitled to
receive notice(s) of general meetings of the Company and to vote at such general meetings and
shall have one vote for each share.

7. SHARES

J 7.1 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 comply with the provisions of these Articles and Sections 67 to 73 and Section 86 of
the Ordinance as may be applicable.

7.2 Parity of Initial Shares
)

_J 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.

7.3 Further Issue of Shares

J

The Board may, subject to the provisions of the Shareholders Agreement, these Articles and
Section 86 of the Ordinance, allot or otherwise dispose 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 Shareholders 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 lime within which the offer, if not accepted. will
be deemed to be declined. and on expiration of such time. or on receipt of information from the
Shareholder to whom such notice 15 given that he declines to accept the shares offered, the
Board may, subject to the provlstons 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 allot such
shares to any person.

.. \

I
cd

7.4 Issuance 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 allot 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 shall be issued as fully paid up
shares.
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8. SHARE CERTIFICATES

8.1 Certificates

The certificates of title to the shares shall be Issued under the Seal of the Company and signed
by two (2) directors (comprising of at least one (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 notation is agreed by the Shareholders in the Shareholders
Agreement:

"Any disposition, transfer, charge, sale, pledge, hypothecation, assignment of or dealing In any
other manner In the Shares represented by this certificate Is restricted by a Shareholders'
Agreement dated September 17, 2012 and made between Packages Limited, Stora fnso South
Asia Holdings AB and Bulleh Shah Packaging (Private) limited. Caples of such agreement are
available In the custody afthe company."

I
"",.

8.2 Shareholders' Right to Certificates

J

Every Shareholder shall be entitled, within ninety (90) Days of the allotment of Shares, without
payment, to one (1) certificate for all the shares registered in his·name, or upon paying such fee
as the Board may from 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 delivery to all.

8.3 Issue of Duplicate Certificates

. }

I

If any certificate is worn-out, defaced or rendered useless, then upon production thereof to the
Board, the Board may order the same to be cancelled and may issue a new certificate in lieu
thereof, and if any certificate Is lost or destroyed, then on proof to the satisfaction 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.

9. TRANSF ER OF SHARES

9.1 Lock-in Period

t
J

Except as provided in this Article 9 (Transfer of Shares), no Shareholder (including Packages and
SE) shall without the prior permission of the other Shareholder, for a period of six (6) calendar
years be entitled to transfer, or agree to undertake or transfer, directly or indirectly, any Shares
or any right in or attaching to any of its Shares (''Lock·ln Period").

9.2 Exp Iry of Lcck-l n 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.

9.3 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, shallbe void and of
no force or effect and the Board shall not be required to register any such transfer or attempted
transfer.

~
I
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Transfer to Affiliates and to a Nominee Director

(a) 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 another
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 Directors 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.

(b) If the Relevant Shares have been transferred under Article 9.4(a) (whether directly or by
a series 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
Affiliate or nominee Director of the Transferor, then the Transferee shall forthwith
transfer the Relevant Shares to the Transferor or at the Transferor's option to an
Affiliate or a new nominee Director of the Transferor.

(c) Prior to transferring the Relevant Shares to a Transferee under this Article 9.4 (Transfer
to Affiliates and to a Nominee Director). the Transferor shall 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 Affiliates and to a Nominee
Director). If the said Information 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.

9.5 Right of First Refusal

" \

J
. ..1

i

(a) Following the expiry of the lock-in Period, if a Shareholder ("Proposed Transferor")
receives an offer from an Identified third party ("Third Party Offeror") (whether through
a single transaction or a series of related transactions) to transfer the legal and / or
beneficial 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 relation to the
Pre-Emption Transfer, the Proposed Transferor must give notice in writing ("Pre-
Emption Notice") to the Com pany, as agent for and on behalf of the Shareholder(s)
other than the Proposed Transferor ("Other Shareholder(s)"):

(i) 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;

(Iii) 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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(b) With in 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 Notice or such other
date and time as is agreed between the Proposed Transferor and the Other
Shareholder(s) ("Pre-Emption Right Closing Date"), the Other Shareholder(s) may by
notice in writing to the Company and the Proposed Transferor ("Pre-Emption Right
E~;erci5e Notice") exercise the right, to acquire all (but not less than all) of the Pre-
Emption Shares at the Pre-Emption Price and on the Pre-Emption Terms. Once given, a
Pre-Emption Right Exercise Notice shall be irrevocable and binding,

(c) If the Other Shareholder(s} fails 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 Other Shareholder(s) shall 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 9 (Transfer of Shares) In
relation to the Pre-Emption Shares,

(d) 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) shall 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.

(e) On or before the Pre-Emption Completion Date, (a) the Proposed Transferor shall
transfer the legal and beneficial title to ali (but not less than ali) of the Pre-Emption
Shares to the Other Shareholder(s) with full title guarantee and free from aU
Encumbrances by delivering the share certificates relating to the Pre-Emption Shares
along with the duly executed transfer deed(s) in relation thereto and shall take all 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 Other Shareholder(s)
shall make payment of the Pre-Emption Price to the Proposed Transferor,

(f) Upon completion of the abovementioned requirements and such other requirements as
may be set out in the Shareholders Agreement, the Board shall authorise the
registration and the Company shall register the transfer of the Pre-Emption Shares in
favour of the Other Sharehalder(s}, subject to due stamping (if required).

(g) If, by the Pre· Emption Completion Date, the Other Shareholder(s} fails to pay (or
procure payment of) the aggregate Pre-Emption 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 Rigfltl, 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) If, by the Pre-Emption Completion Date, the Proposed Transferor ("Defaulting Proposed
Transferor") fails to 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 Company to execute, complete and deliver as agent for the Defaulting
Proposed Transferor 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 Proposed 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 Company
shall register the transfer of the Pre-Emption Shares in favour of the Other
Shareholder(s).

(I) 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 receive notice of or to attend or vote at
any general meeting of the Company or (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-Emption Shares shall not be counted in
determining the total number of votes which may be cast at any such meeting or
required for the purposes of a resolution or for the purposes of any other consent
required under these Articles, till such time as the Pre-Emption Shares are transferred
and registered in the name of the Other Shareholder(s).

(j} 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 following the Pre-Emption
Right Closing Date, transfer the legal and beneficial title to:

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

(Ii) those 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.S(c).

to the Third Party Offeror (i) at a price per Share which is not less than the Pre-Emption
Price and {iiI 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).

(k) Each Shareholder shall be responsible for ensuring that any transfer of shares under this
Article 9.5 (Right of First Refusal) compiles with all legal requirements Including, without
limitation, securities laws and regulations and is not subject to, or Is exempt from,
registration and similar requirements under applicable securities law.

(I) 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 reason of a delay In the obtaining of any Government Authorisation for
the completion of such transfer, then the Pre-Emption Completion Date shall be
deemed to be deferred until the earlier of:

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

(II) ten (10) Business Oays 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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(m) If the required Government Authorisations are not obtained by the E)(tended Pre.-
Emption Completion Date, then the Proposed Transferor shall be released from its
obligations to make the transfer set out In this Article 9.5 (Right of First Refusal)' which
resulted from the original Pre-Emption Right Exercise Notice, it being clarified that if the
Pre-Emption Shares are not transferred to the Other Shareholder as a result of the
Government Authorisations, then the Proposed Transferor shall not be authorised to
transfer the Pre-Emption Shares to the Third Party Offeror.

(n) Any transfer of the Pre-Emption 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.

9.6 Tag-Along Right

(a)

J
'.J

I
~

(b)

J

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 Other Shareholder(s) ("Tag
Shareholder") to purchase all of the Shares held by the Tag Shareholder 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 bV 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 Offer shall 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 Offeror;

(iI) the Specified Price and other terms and conditions of payment;

(iii) the Tag Sale Date; and

(Iv) the number of Shares to be purchased by the Third Party Offeror (which shall not
be less than all the Shares held by the Tag Shareholder).

(c) If the Third Party Offeror falls 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 be
entitled to complete the proposed transfer and the Board and the Company shall not
register any transfer of Shares effected in accordance with the proposed transfer.

(d) 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.

9.7 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
occurrence of a deadlock or default under the Shareholders Agreement are Incorporated in
these Articles by reference and shall be binding on all Shareholders and the Company,
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9.8 Refusal to Transfer Shares

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

10. ALTERATION OF CAPITAL

J 10.1 Power to Increase Authorised Capital

Subject to the provisions of Article 18 (Reserved Matters), the Company may from trme 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 PKR10/- each.

10.2 Condition of Creation of New Shares

Any capital raised by the creation 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, voting and otherwise.

10.3 Shareholders Rights to New Shares

(al Subject to the provisions of Article 18 (Reserved Matters), any new shares shall, before
Issue, be offered to the Shareholders of the Company in proportion, to the amount of
the existing shares to which they are entitled. The offer shall be made, following
approval of the issuance of the new shares by the Board (subject to quorum
requirements being met) by notice specifying 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
Section 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:

(il Packages holding 65% of the issued and paid up capital of the Company; and

(Ii) SE holding 35% of the issued and paid up capital of the Company.

10.4 Power to Reduce Share Capital

Subject to the provisions of Article 18 {Reserved Matters), the Company may by way of a
resolution passed and approved by the Shareholders of the Company (In a duly convened
General Meeting), reduce its share capital in any manner and with and subject to any Incidental
authorisation and consent required by law.

9
J
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10.5 Power to Cancel Shares

Subject to the provisions appearing after clause (d) of sub-section 1 of Section 92 of the
Ordinance and Article 18 (Reserved Matters), the Company may by way of a resolution 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 cancelled.

11. GENERAL MEETINGS

11.1 Holding of Annual General Meeting

j
An Annual Generai Meeting of the Company shall be held in accordance with the provisions of
Section 158 of the Ordinance once atleast in every calendar year within a period 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
between 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".

11.2 Extraordinary General Meetings

I

d

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
Shareholders representing not less than 100% of the voting power on the date of the deposit 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.

j

11.3 Notice of Meetings

Twenty one (21) days notice at the least (exclusive of the day on which the notice 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.

11.4 Special Business

J All business shall be deemed special that is transacted at an Extraordinary General Meeting, and
also business that Is transacted at an Annual General Meeting with the exception of (i) declaring
dividends; (ii) the consideration of accounts, balance sheet and reports of Directors and
Auditors; (jii) the election and appointment of Directors; and (iv) the appointment, and the fixing
of the remuneration of, the Auditors.

11.5 Shorter Notice

in the event of an emergency affecting the business of the Company, the Board may, in
accordance with the provlslons 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 iess than twenty one (21) days notice as is acceptable to all the Shareholders.

1
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11.6 Omission to give 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 accidental 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 not timely receive 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

J (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 Meeting or an
Extraordinary General Meeting) shalt be at least two (2) Shareholders representing not
less than one hundred percent (100%) voting power in the Company (less the voting
power 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.

:I
J (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
Shareholders' votes (present In person or by proxy) in its favour at a General Meeting
properly convened and held.

I

~J
(e) If a General Meeting has been convened for the purposes of considering and approving

a Reserved Matter or if a decision on 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 approval of all Shareholders (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 for such action is given at a General Meeting of the Shareholders duly
convened and held.

11.9 Who 15 to preside at General Meetings

The Chairman of the Board 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 Shareholders 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 their number to be the
Chairman, provided that the representatives or proxies of Packages and SE have both voted in
favor of the resolution appolntlng 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 Shareholders shall
be dissolved, and in any other 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 not less than two, shall form the quorum .

.l
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11.11 Voting on Resolution by Show of Hands and When Poll Demanded

At any General Meeting a.resolutlon 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 quorum
requirements being met) in person 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 resolution 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 proportion of votes recorded in favour of or against such resolution. The demand
for a poll may be withdrawn at any time by the person or persons. who made the demand.

11.12 Poll

j
If a poll is demanded as aforesaid it shall be taken (subject to Section 168 of the Ordinance) in
such manner and at such time and place as the Chairman 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 poll was held.

:I 11.13 Poll on Election of Chairman and Adjournment

j
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 on which the poll was demanded.

11.15 Minutes

!

Minutes shall be made in books provided by the Board pursuant to Section 173 'Of the Ordinance
for the purposes of all resolutions and proceedings at the General Meetings, and any such
Minutes if signed by the Chairman of the General Meeting or of the next following 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

J 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 from time to time impose but so that not less than two (2) hours each day is
allowed for inspection), be open to the inspection of any Shareholder.

12. VOTING

12.1 Votes of Shareholders

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 person or by proxy, and upon a poll every
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.

J
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12.2 Voting by Joint Shareholders

In case of joint holders, the vote of the senior who 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
seniority shall be determined by the order in which their names stand In the Register.

12.3 Representatlve of Corporate Shareholders

A corporation, foundation or a company being a Shareholder 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
behalf of the Shareholder which he represents as If he were an lndlvldusl Shareholder.

12.4 Poll by Proxy

J On a poll, votes may be gillen either personally or by proxy, provided that no corporate body
shall vote by proxy as long as a resolution of its directors in accordance with the provlslons
contained in Article 12.3 (Representative a/Corporate Shareholder) is In force.

: I 12.5 Proxy

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

12.6 Filing of Instrument of Proxy

j No person shall act as proxy unless the instrument of his appointment, duly executed, or other
authority (if any) under which it is signed, or a notarially certified copy thereof, shall 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.

1 12.7 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.

12.8 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 attorney 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.

12.9 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 whether given personally or by proxy
not disallowed at such General Meeting or poll shall be deemed valld for all purposes of such
General Meeting or poll.

12.10 Chairman to DecIde

If any question is raised, the Chairman of the General Meeting shall decide the validity of ellery
vote tendered at such General Meeting in accordance with the Ordinance and these Articles.

J
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12.11 Chairman not to have Casting Vote

The Chairman shall 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 shall 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
the Company after adoption of these Articles.

(a) Packages Nominee Directors

I
...J

(I)
(Ii)
(iii)
(Iv)

Syed Hyder AI!;
Syed Aslam Mehdi;
Khalld Yacob;
Khurram Raza Bakhtayarl

: ] (b) SE Nominee Directors

J
(i) Veli-Jussl Potka;
(Ii) Martin Schotten;

13.2 Appointment of Chairman

I
.J

(a) The Directors shall appoint a nominee Director of Packages as the Chairman of the
Company. The Board may remove 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 all 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 Directors 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 hold 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-appolntment after such election if elected
as a Director.J

(b) The Chairman shall 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 to 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 13.3(b), the total number of the Directors shall be six
(6). The six (6} Directors on the Board shall be elected by the Shareholders (Including
Packages and SE)as follows:

(i) Packages shall have the right to nominate for ejection (and require removal after
election) four (4) Directors; and

(11) SE shall have the right to nominate for election (and require removal after
election) two 12) Directors.

]
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(b) If at any time:

(I) the shareholdlng of 5E In the Company increases to fifty percent (50%) of the
total Issued and paid up capital of the Company, 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 shall have the right to nominate for election (and require
removal after election) three (3) Directors; and

(6) SE shall have the right to nominate for election (and require removal
after election) three (3) Directors.

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 SEto appoint 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 Company, 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 shall have the right to nominate for electlon (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(b)(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(sl on the Board.

(c) 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 so 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 expiry 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 provisions of Article 13.3 (Number of Directors), the number of Directors
fixed by the Board (and such number shall not be less or more than six (6)) shall be
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 all his votes to a single candidate or divide them between
more than one of the candidates in such manner as he may choose.

(iii) the candidate who gets the highest number of votes shall be declared elected as
Director and then the candidate who gets the next highest number of votes shall
be so declared, and so on until the total number of Directors to be elected has
been so elected.
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(b) No person, whether a retiring director or otherwise, shall be eligible for election as
Director unless notice 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 Directors Is to take place.

(c) Where the number of candidates is equal to or less than the number of Directors to be
elected, it will not be necessary to hold an election as laid down In Article 13.4{a} above
and all 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
contained in Article 13.3 (Number of Directors).

13.5 Term of Office

An elected Director shall hold office for a period of three (3) years, unless he resigns, or
becomes disqualified from being a Director or otherwise ceases to hold office earlier under
these Articles. An election of Directors in the manner prescribed by the preceding Articles shall
be held once in every three 13) years. A retiring Director shall be eligible for re-election.

13.6 Removal of Director

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

13.7 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 or for convening a General Meeting, act so long as the number remains
below the minimum.

13.8 Filling 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 Board, provided that the casual vacancy shall
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
13) years term for any reason whatsoever, as referred to above. Any Director so appointed shall
hold office for the rema Inder of th e term of the Director in whose· place he is appointed .

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

Subject to any approval or limits required by law, 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;

J
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.

: 1

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 Directors or General Meetings of the Company or In connection with the
discharge of their duties as Directors of the Company.

J 13,10 General Management Powers

I
(

J

(a) The Board shall be responsible for the overall direction, supervision and management of
the Company. The Board may pay all expenses Incurred in promoting and registering the
Company, and may exercise all such powers of the Company as are not by the
Ordinance or by these Articles or by a Special Resolution, required to be exercised by
the Company in General Meetings, subject nevertheless to the provlsions 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 valid If such regulations had not been made.

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

J

(c) The Board shall not take any decision in relation 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
regulations referred to above and the relevant consent is given by all Shareholders at a
General Meeting, properly convened and held.

J
13,11 Power to Obtain Finances and Giving of Securities

(a) For the purposes of the Company only, the Board may obtain finance or borrow moneys
from third party financiers, Including (without limitation) banks, development financial
institutions, other financial Institutions and / or the Shareholders and secure payment of
such sum or sums of money 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 I 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 above power of the Board
shall not entitle the Company to carryon the business of banking/finance/investment
company;

..I
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(b) any bonds, Debentures, Redeemable Capital or other securities issued or to be issued by
the Company shall be under the control of the Board whkh 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

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

(I) of the names of Directors (Including Alternate Directors) present In person, at
each meeting of the Board or any Committee of the Directors;

(II) of all resolutions and proceedings at all meetings of the Company and the Board,
and of any Committees of the Directors; and

i
J

(Iii) of appointment of officers made by the Directors.

(b) 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 Board or the Shareholders (as the case may be), shall be receivable
as evidence of the matters stated In such minutes.: 1

(c) Every Director (Including an Alternate Director) present in person at any meeting of the
Directors shall sign. his name in a book to be kept for that purpose and a list of the
Directors present In person shall be listed as such in that book by the Chairman of the
meeting.J

J 14. PROCEEDING OF DIRECTORS

14.1 Meeting of Directors

(a) The Directors of the Company may meet together for the dispatch of business, adjourn,
and otherwise regulate meetings ofthe Board as they think fit.

(b) 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.

(c) 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,
unless at least two (2) nominee Directors of Packages (or their alternates) and at least
two (2) Directors nominee Directors of SE (or their alternates) approve a shorter notice
period.

1

J

(d) Any notice shall Include an agenda identifying In reasonable detail the matters to be
discussed at the meeting and such notice shall be sent by registered air mail or telexed
or emalled to any Director residing outside Pakistan. At least seven (7) days prior to the
proposed meeting, copies of any relevant papers to be discussed at the meeting shall be
given to 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.

(e) A Director's attendance at a meeting shall constitute a waiver of notice of that meeting·
except when the Director attends a meeting for the express purpose of objecting, at the
beginning of the meeting, to the transaction of any business because the meeting Is not
properly called or convened.

I
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(fl The meeting of the Board may take place In person or by telephone conference call or
video conference, if permitted under the applicable law. Subject to the Ordinance, all
busi ness 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.

14.2 Quorum of Directors' Meeting

J

J
J

(a) A meeting of the Board, at which quorum is present, shall be competent to exercise all
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 Board generally. For the purposes of any
Board meeting (other than an adjourned meeting), the quorum shall be no less than
three (3) Directors, which Directors shall comprise of at least two (2) Packages nominee
Directors and one (1) SE nominee Director.

(b) 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
nominee Directors and one (1) SEnominee 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 should have begun or if during the meeting
there is no longer quorum present, the meeting shall be adjourn ed 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.

(c) At the second adjourned meeting at least two (2) Packages nominee Directors (or their
alternates) and one (1) SE nominee Director (or his alternate) 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 no longer a quorum,
the meeting shall be adjourned for tour (4) hours.

(d) At the third adjourned meeting the Dlrector(s) (or their aiternates) present shall be a
quorum.

(e) A Director shall be regarded as present for the purposes of quorum If represented by an
alternate Director In accordance with Article 15 (Alternate Directors).

14.3 . Who to preside at Directors' Meetings

J The Chairman of the Board of Directors shall preside at Directors' meetings.

14.4 Approval of Actions by Directors

,.I

l

(a) 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 action will be taken at a Board meeting, unless a
majority of the Directors vote in favour of such resolution.

(b) if a Board meeting has been convened for the purposes of considering and approving a
Reserved Matter or If a decision on a matter whIch is a 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 quorum is present, by
telephone 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.

14.5 When acts of Meetings of the Board or a Committee Valid - Defective Appointment

I

J

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 discovered
that there was some defect in the appointment of any such Directors or persons acting as
aforesaid, or that they or any of them were disqualified, be as valid as if every such Director or
person had been duly appointed and was qualified to act, provided that as soon as any such
defect has come to notice, the Director or other person concerned shall not exercise the right of
his office till the defect has been rectified.

14.6 Resolution by Circulation

J

Except for resolutions relating to matters contained In Section 196(2) of the Ordinance, a
resolution which is circulated together with the necessary papers, if any, to all Directors and
signed 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 by facsimile or other electronic transmission shall be 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 resolution signed by
an Alternate Director need not also be signed by his appolnter and, if It is signed by a Director
who has appointed an Alternate Director, it need not be signed by the Alternate Director in that
capacity.

15. ALTERNATE DIRECTORS

j

Subject to the approval by the Board, any Director not permanently resident In Pakistan or any
Director so resident 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 not be entitled to appoint another Director, but shall
otherwise be subject to the provlslons 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 any such meeting at which the Director appointing him Is not personally present,
and generally to perform all the functions of his appolnter as a Director in the absence of such
appolnter, including approving and signing Board resolutions by circulation under Article 14.6
{Resolution by Circulation). An alternate Director shall ipso [acto cease to be an alternate
Director if his appolnter for any reason 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.

16. COMMITTEES OF DIReCTORS

Subject to Section 196(2) of the Ordinance, the Board may from time to time delegate all or any
of Its powers to a committee or committees, as It thinks fit. Any committee so formed shall
conform to any regulations that may be Imposed upon it by the Board and shall have such
quorum as prescribed by the Board.

,...\
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17. CHIEF EXECUTIVE

17.1 Appointment of Chief Executive

(a) 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 appointment
shall be subject to determination Ipso facto 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.

J
(b) The remuneration of a Chief Executive shall from time to 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.

17.2 Removal of Chief Executive

J

The Board may, by resolution passed on a unanimous basis (subject to quorum being met) or
the Company may by unanimous approval of all Shareholders 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.

17.3 Filling Vacancy In Position of Chief Executive

I
J

In 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.

17.4 Power of the Chief Executive and Management Committee of Dlrettors

'1 Except for matters stated in Section 196(2) of the Ordinance, the Board may delegate to the
Chief Executive such of its powers, authorities and discretion as are necessary for and consistent
with the effective management of the Com panv, and as are not required to be exercised by the
Directors at their meetings, upon such terms and conditions and with such restrictions as they
may think fit, and either collaterally with or to the exclusion of their own powers, and, may from
time to time, render, withdraw, alter or vary any such powers.

j 18. RESERVEDMAnERS

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 Shareholders 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 or 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 plan or investment plan that has been
approved by the Directors and/or Shareholders in accordance with the Shareholders
Agreement;

l
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(b) any prepayment of any Shareholders loans, other than prepayment of all outstanding
First Ranking Shareholder loans as described In the Shareholders Agreement (or, if
there are no such loans, of all the other outstanding Shareholder Loans) on a pari oassu
basis;

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

(d) any changes or alteration of the name of the Company;

(e) 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 other third party right over any of the
Company's material assets or the giving by the Company of any guarantee or indemnity
to or becoming surety for any third party, 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;

(I) any arrangement for 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
pian, annual budget or investment plan that has been approved by the Directors and/or
Shareholders in accordance with the Shareholders Agreement;

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

(h) any change in the nature of the business of the Company;

(i) a merger, acqulsitlon, spin-off or other corporate reorganisation of the Company;

(j) 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;

(k) the acquisition or construction or lease of items af tangible or intangible property (other
than real estate) or the entering into the occupation, purchase, sale, transfer,
acquisition, lease or licence of any freehold or leasehold real estate, 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;

(I) any transaction by the Company with any Shareholder or Affiliate of the Shareholder or
any associated company of the Shareholder, other than In the ordinary course of
business and on an arm's length basis;

(m) 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,
partner, consultant, manager, employee, agent or otherwise) any person, directly or
indirectly, to carryon or be engaged or concerned or interested In any business which is
in competition with the business activities of any Shareholder (Including SE and
Packages) as carried on at any time;
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(n) any obligation of the Company outside the normal course of trading, 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;

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

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

(q) 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 rlghts or those of the
Shareholders;

the making of any Investment (whether through debt or equity), or the liquidation or
disposition of any Investment made by the Company, 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/or Shareholders in accordance with
the Shareholders Agreement;

the making, granting or allowing of any claim, 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 or employee of the Company;

the conversion of the form of the Company into 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 or 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 before the expiration of his/her term of office of, the Chief
Exe~utive, 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 anyone transaction or series 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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the commencing or settling by the Company of any litigation, arbitration or other
dispute or the admission of fault or liability with respect thereto which has or Is
reasonably 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 business of the Company;

{eel any matters connected with the Company's compliance with Stora Enso Oyj's
sustainability policy; and

l (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
Shareholders by way of a Special ResolutIon, 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
convened General MeetIng. It Is darifled that in respect 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.

\
I
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I 18.2 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 shareholdlng 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 decisions 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.

19.1

19. DISQUALIFICATIONOFDIRECTORS

Automatic Vacation of Office of Directors

: \ The office of a Director shall/pso/acto be vacated if:

(a) he becomes IneligIble to be appointed a Director on anyone or more of the grounds
enumerated as follows, that is to say, he:

(i)

I (ii)

.J
(iii)

...J (iv)

{vI

(vi)

(vii)

1

is a minor;

is of unsound mind;

has applIed to be adjudicated as an insolvent and his application is pending;

Is an undercharged insolvent;

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

has been debarred from holding such office under any provision of the
Ordinance;

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

(A) a person representing the Government of Pakistan or an Institution
(including a multinational company, such as SE) or authority which is a
Shareholder;

(B) a whole time Director who is an employee of the Company;

(C) the Chief Executive;

(D) a person representing a creditor.

(Ix) Is a defaulter In repayment of loan amounts of PKR 1,000,000/- or more as
adjudicated by a cou rt or tribunal of competent jurisdiction, provided that this
shall not apply to a person representing the Government, a bank or a financial
institution;

\
I

..J
(x) he absents himself from three consecutive meetings of the Directors or from all

the meetings of the Directors for a continuous period of three (3) months,
whichever is longer, without leave of absence from the Directors.;

(xi) 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
holds any office of profit under the Company other than that of chief executive
or a legal or technlca I advisor or a banke r; or

I

J

J (xii) accepts a loan or guarantee from the Company in contravention of Section 195 of
the Ordinance (if applicable in terms of this Section.

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

(c) being a nominee Director of Packages on the Board, his nomination Is withdrawn by
Packages;

(d) being an employee or Director of Packages or of an Affiliate of Packages, he ceases to be
the employee or Director of Packages, or its Affiliate;

(e) being a nominee Director of SEon the Board, his nomination is withdrawn bV SE; and
I

J (f) being an employee or Director of SEor an Affiliate of SE, he ceases to be the employee
or Director of SEor of its Affiliate.

J The appointment of an alternate Director will constitute leave of absence from the Board of
Directors for whom such alternate is appointed during such Director's absence.

']
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" 19.2 Interest of Directors

i
I

_)

Subject to the provisions of Section 196(2)(g), Section 214, Section 216 and Section 219 of the
Ordinance, 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 or 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 so 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 Is precluded from voting, although he shall not be reckoned for the purpose of
ascertaining whether there Is a quorum of Directors present. These provisions shall not apply to
any contract by or on behalf of the Company to give to Directors or anyone of them any security
for advances or by way of Indemnity against any loss 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
shareholder 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 notJce shall expire at the end of
the financial year In which It was given but it may be renewed for a further period of one
financial year by giving fresh notice in the last month of the financial year in which it would
otherwise expire. A register shall be kept by the Directors in which shall be entered particulars
of all contracts or arrangements to which this Article applies.

20. CONFLICT OF INTEREST

J
, 1

20.1 Each Shareholder hereby agrees that where it becomes aware that its interests (or those of an
Affiliate of such Shareholder) in relation to any matter conflict or are reasonably likely to 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 other Shareholder or such conflict
or potentia I confl ict.

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

,1

20.3 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 into by the Company,
other than those non-material transactions 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 lor compliance with Its obligations 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 princlpals which are
to apply only to 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:

j

(a) exclusion from all decisions directly relating to such circumstance or matter;

(b) complete dlsentltlement and disenfranchisement from exercising any consent or any
votes on any resolutions proposed directly in connection with such circumstance or
matter; and

1
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(c) dlse ntitlement and dlsenfra nchlsement from:

(if 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 requirements as to quorum as specified In these Articles shall be
amended so that a quorum may be present notwithstanding the relevant
Director may not be In attendance or notified thereof),

21. OFFICIAL SEAL

i
I

>r.'I

The Board shall provide a Seal for the purposes of the Company and shall provide for the safe
custody of the Seal. The Seal shall 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 to which the Seal Is affixed, provided, nevertheless, that any instrument
bearing the Seal of the Company and Issued for valuable consideration shall be binding on the
Company notwithstanding any irregularity.

22. DIVIDENDS AND RESERVES

22,1 Declaration of Dividends and Restrictions on Amount Thereof

),
--! The Company In General Meetings may declare dividends, but no dividend shall exceed the

amount recommended by the Board,

J 22.2 Interim Dividends

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

.\ 22.3 Distribution of Dividends

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

22.4 Form of Payment

I
J

Any payment may be made by cheque sent through the post to the registered address of the
Shareholder or person entitled thereto, or in case of Joint holders to anyone 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 be made payable to the order of the person to whom it is sent, or to 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 to any non-resident Shareholder, 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.

22.5 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 reserves, which shall, at the discretion of the
Board, be applicable for meeting debt obligations or contingencies, or for equalizing dividends,
or for any other purpose to which the profits of the Company may properly be applied, and
pending such application may, in the like discretion, either be employed In the business of the
Company or be invested In such investments (other than the shares of the Company), as the
Board may from time to time think fit.

]
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22.6 Receipt for Dividends by Joint Holders

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

22.7 No interest on Dividends

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

22.8 Carrying forward of Profits

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

I
I

,J
22.9 Unclaimed Dividends

Unclaimed dividends may be Invested or otherwise used by the Board for the benefit of the
Company until daimed.

-1 23. CAPITALISATION

\

J
Any General Meeting may, upon recommendation of the Board, by unanimous approval of the
Shareholders present In such General Meeting (either in person 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
become entitled thereto as capital. All or any part of such capitalised fund may be applied on
behalf of such Shareholders 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.

24. ACCOUNTS

j 24.1 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 Reporting Standards and the procedures of the International Accounting
Standards Board.

24.2 Where to be Kept

The books 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 Directors during business hours.

l
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24.3 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 reasonable 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 or any portion of the Company's
books and accounts Including, without limitation the generality of the foregoing, all records,
invoices, and the contracts and agreements of the Company.

24.4 Profit and Loss Account and Balance Sheet

J

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 Loss Account, both made up In
accordance 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 accompanied by an Auditor's Certificate
and the Directors report In accordance with the provisions of the Ordinance In that respect.

24,5 Copies of Directors' Report and Balance Sheet to be sent to Shareholders

I
_J

A copy of the report of the Olrectors.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.

24,6 Compliance with Ordinance

J 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 Company.

25, AUDIT

25.1 Appointment of Auditors and their Duties

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

J
It Is clarified that the Auditors of the Company shall only be appointed from amongst the
Prtcewaterhousecoopers, Deloitte Touch Tohmatsu, Ernst & Young or KPMG (or their affiliate
firms In Pakistan).

25.2 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 month, 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;

.j
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(iii) as soon 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 Shareholders:

(i) as soon they are available, full details of any actual or prospective material
change In the business or the financial position or affairs of the Company;

(II) as soon as they are available, details of any matters which might have a material
adverse Impact on the business or the flnanclal position or affairs of the
Company, Including material litigation affecting the business;

(Iii) promptly, any Information relating to the financial posltlon and affairs of the
Company as the Shareholders may from time to time reasonably require.

J 25.3 Bank Account and Use of Funds

1
,I

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 accordance with the Shareholders Agreement) or as may be
otherwise provided in the Memorandum.

26. NOTICES

26.1 How Notices to be Served

J A notice may be given by the Company to any Shareholder or Director either personally or by
sending it to them by mail, prepaid postage, electronic message or by facsimile, at their
registered address, or If they have no registered address In Pakistan, to the address supplied to
the Company for the giving of notices to them. Notwithstanding the foregoing, notices to
Shareholders and Directors that are located outside Pakistan shall be sent by facsimile and
electronic message.

26.2 Personal Delivery of Notice

Where a notice is delivered personally, the recipient shall sign a receipt in such form as the
Board shall determine.

J 26.3 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 unless the contrary is
proved, to have been effected at the time at which the letter would be delivered In the ordinary
course of post.

26.4 Notice of Joint Holders

A notice 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.

26.5 Notice of General Meetings

Subject to the requirements of these Articles, notice of every General Meeting shall 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 (c) to the
Auditors of the Company for the time being.

}
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27. SECRECY

27.1 Secrecy

Every Director, Chairman, Chief Executive, Auditor, Trustee, Shareholder, officer, servant, agent,
accountant or other person employed in the business of the Company shall, if so required by the
I\oar.d before entering upon his duties, sign a declaration in the form approved by the Board
pledging himself to observe 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 shall 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, or 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.

J
27.2 Restriction on Inspection of Books of Account of Company or on entering Into the property of

the Company

J

No person other than Shareholders or Directors or the person authorised by the Company shall
be entitled to enter the property of the Company, or inspect any account or books of accounts
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 opinion of the Board will be expedient in the
interest of the Company not to communicate.

: 1

28. DISTRIBUTION OF ASSETS ON WINDING UP

J 28.1 It the Company shall be wound up (whether voluntarily or otherwise), the liquidator may, with
the unanimous approval of the Shareholders present in a General Meeting (in person or proxy)
and any other sanction 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.

28.2 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 aforesaid and may determine how such division shall be carried out as between the
Shareholders or different classes of Shareholders.

J
.1

28.3 The Liquidator may, within the like sanction, vest the whole or any part of such assets In
trustees upon such trust for the benefit of the contributors as the Liquidator, with the like
sanction, think fit, but so that no Shareholder shall be compelled to accept any shares for
securities whereupon there is any liability .

29. INDEMNITY

29.1 Indemnity of Officers of the Company

Every Director, Chairman, Chief Executive or officer of the Company or any person 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
given In his tavour or In which he is acquitted, or in connection with any application under
Section 488 of the Ordinance In which relief Is granted to him by court .

..l
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29.2 Individual Responsibility of Directors, etc.

No Director, Chairman, Chief Executive, Secretary, legal advisor, attorney or other officer or
employee of the Company will be liable for the acts, receipts, neglects or default of any other
Director or office or for any loss or expenses happening to the Company through the
Insufficiency or deficiency of title to any property acquired 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 shall be invested, or for any loss or damage
arising from the bankruptcy, Insolvency, or tortuous 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 oversight 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 Company.

J 30, PROVISIONS OF THE SHAREHOlDERS AGREEMENT

30,1 Notwithstanding anything contained In these Articles, If the provisions of the Memo~andum or
these. Articles at any time conflict with any provision of the Shareholders 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 Articles.

J 30,2 The Shareholders shall at all times ensure compliance with and abide with all terms, conditions
and provisions of the Shareholders Agreement.

J 30.3 The provisions of the Shareholders Agreement shall stand and be deemed to be incorporated in
these Articles by reference,

30,4 The Company shall, at ali times, ensure compliance with the provisions of the Shareholders
Agreement.

J
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We, the s~vC:rIllpersons. whose names And address as arc subscribed hereunto are desirous of bOlng formed into a Company in pursuance of those Articles of Association, and \'10 respectively agree

to-take the number of shares In lhe capital of the Company set opposite 10 our respective names.

Fnlller'slHusb::lllo's
Nalh)Onhty R"sldelllinl address Number of shares

Name 10 full with any former M.I.C. No. Occupance in full Inke. by each SigfUl,(ure

, '1 Nationality subscriber

SYED HYDER ALI Syed Bebar Ali p.kistani 3S201·1655l25·1 Professional 70.F.C.C .. Gulberg, (500) Five Hundred Sdi·
Manager L..ihore

I MUJEEU RASHID Chaudhry Abdul Rashid Pakistani 35201·5296837-7 Professional House No.54. Block L,
Manager Ph"ol, D.H.A., (200) Two Hundred SdI·

_j Lahore Cantt., Lahore.

KHALI D Y ACOB Omar Yacob Pakistani 35202·2337385·9 Professional 304·Upper Mall, Lahore (200) Two Hundred SdI·

J Manager

Sd/.

Doted this 91 day of September 2005 Witness 10 the nbove signatures:
Father's name:
Occupation:
Nationality:
N.I.C. number:
full address:

Adi 1. Cawasj]
Mr. Jehnngir N, Cawesji
Service
Pakistani
42000·0524360·9
66 U, South Circular Avenue, D.H.A .• Ph".·2, Kar.ehi·75S00J
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Bulleh Shah Packaging
A Packages group company
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Shahrah-e-Roomi, P.O Amer Sidhu,
Lahore-54760, Punjab, Pakistan
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punjab Pakistan.
Latitude: 34.1417
Longitude: 74.359
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1. EXECUTIVE SUMIV1ARY

" .1 Job Oc)scription

Comprehensive short circuit calculations, load flow analysis of Mis Bullen Shah Packaging has

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

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

The focus of this report is mainly on:

• Short clrcu it calculations.

• Load flow conditions.

1.2 Network Background

Bulleh Shah Packaging is fed via 01 No 132kV over head line from WAPDA grid station, This

supply is stepped down to 11 kV 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

11 kV 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 111<V,1OkV and 6kV in the network ranging from 2S00KW to

560KW rating. Motors are equipped with auto transformer for startup while there are few DOL

start motors as well,

The main 132kV/6.3kV 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 reliant in power requirement.

The 48MVA steam turbine is grounded through a 127 A NGR.

Siemens Pakistan
D/I DC; prl

3004~)41::l42
1 June 201 ()
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The maximum operating load of the network is around 25 MW,

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.

\

\

, 1

l
I

.I

,
.. J

Please refer Annex A - Case 0 for the network structure I input data model.

1.3 Simulation Cases

As per the discussion with Bulleh 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 3-PI'lElS(:~, 2-PrlElSe, 2-Phase to ground and 'l-Phase t.o ground Maximum
Short Clrcult Calculations

Case 1 ON OFF

Case 2 OFF ON

Case 3 ON ON

Case 4 ON (J2 + J3) ON (Jl)

Case 5 ON 3) ON (J1 + J2)

1.3.2 2 Phase Minirnum Shorr Circuit Calculation

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
fM nc; PTI

3004!i41342
1 JurH~2:)"J li
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OFF
, ,

I Case 3 ON
\

Case 4 ON
Case 5 ON (J3)

1
I
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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 modified with the help of data sent via emails and

data collected / provided at site.

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

,
.,
I

2.1.1 Nominal Voltages

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

following voltaqe levels are considered as reference voltages:

• 132 kV

• 11 kV

, 1 • 6 kV

• 3.3 kV

l • 0.4 kV

• 0,69 kV

:I
2.1,2 Network Inr(~ecl Model

The utility connection to the plant is via 01 No 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:

I, • Transformers are modeled as per their name plate data,

~ji('~111c;n~;;i::ll\I~(t.:11 i
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• All the no-load tap-chanqers have been set at 0 positions (Central Point).

• Onload Tap changer of TR1 and TR2 have been modeled.

The details are as follows:

Table 2.2 Specifications of Transformer

- .
,

,'.",:" 'I'

': ". " .

1 Grid TR 132 11.5 20 9,83 DYN11
2 842-3351 11 0.4 2.5 6.25 DYN11
3 251-3351 11 0.4 2 6 DYN11
4 251-3352 11 0.4 2 6 DYN11
5 251·3353 11 0.4 2 6 DYN11
6 Tube Well No3 11 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 2,5 6.25 DYN11

10 771-3353 11 0.52 2,5 6,25 DYN11
11 771-3354 11 0,4 2.5 6.25 DYN11
12 771-3355 11 0.4 3 6.46 DYN11
13 631-3351 11 0.4 2 6.11 DYN11

• 14 671-3351 11 0.4 2 6.11 DYN11
15 841-3351 11 0.4 2 6,9 DYN11
16 481-3351 11 0.4 2 6 DYN11
17 351·3351 11 0.4 2 6 DYN11
18 371·3351 11 0.4 2 6.23 DYN11
19 391-3352 11 0.4 2 6.12 DYN11
20 766-3359 11 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 11 0.4 2 6.22 DYN11
26 766-3353 11 0.4 2 6,23 DYN11

27 766-3352 11 0.4 2 6.2 DYN11
28 766-3360 11 0.4 2 6.18 DYN11
29 766-3351 11 0.4 2 6.13 DYN11

IJ;II)(; :) '.JI "S
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30 712-3352 11 0.4 2 6,17 DYN11
31 . 737-3351 11 0,4 2 6.15 DYN11
32 712-3351 11 0,4 2 6,08 DYN11
33 736-3351 11 0.4 2 6.05 DYN11
3t1- 711-3351 11 6 3 10 DYN11

"

35 711-3352 11 0,4 2 6 DYN11
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
41 371-3354 11 0.4 2 6 DYN11
42 391-3351 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 DYN11
45 767-3353 11 0.52 3 6.25 DYN11
46 767-3354 11 0,4 2 6 DYN11
47 767-3355 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 DYN11
SO 737-3352 11 0.52 2 6.25 DYNll
51 713-3355/1610 11 6 2 4,35 YNO
52 713-3356/1620 11 6 2 4.35 YNO
53 713-3357/1630 11 6 2 4,35 YNO
54 713-3353/1640 11 6 3 4.38 YNO
55 713-3354/1650 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

I. 'Ii i I~.;"f J
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• All medium voltage motors are modeled as separate individual motors as per their data

sheets / name plate data,

" Starting current (la/In) of all medium voltaqe motors is considered as 5,5 in accordance

with the IEC60909-2 due to unavailability of the data sheets,

• For medium voltage motors wlth powers per pair of poles greater than or equal to 1MW,

R/X :; 0,10 is considered as per lEe 60909-0

• For medium voltage motors with powers per pair of poles less than 1MW, R/X = 0,15 is

considered as per lEe 60909-0

• For low voltage motors with cable connections, R/X ratlo- 0.42 is considered as per lEe

60909-0,

• Starting current (latin) of all low voltage motors is taken as 6,7 as per lEe 60909-2.

• For the VFD motors a reduced starting current ratio of 1,0 has been assumed,
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15 I Vacuum Pump 1430 3.3 0,9 0,95

* Efficiency

5

2.').5 Modeling of Cables

Cable impedances are chosen fr0"1PSS®SINCAL database, The data for cable sizes, lengths and

number of parallel systems have been provided by BuliehShah Packaging. The permissible

maximum continuous load current (lth) is evaluated by considering the reduction factor i.e. Ith

=Irated x Reduction Factor,

Reduction factor of the cab les is calculated by considering the followi ng factors:

• Ambient temperature: 45°C.

\

, 1
• Number of parallel system.

• Nature of cable laying.

• Soil thermal resistivity etc,

l We have considered an avera II 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"SINCALdatabase.

2.1.6 Annotations:

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

J

" 1 Vr1 kV

Vr2 kV

Sn MVA

vk %

S/Sb %

Short Circuit Power
'. I· ..·•

Reference Short Circuit Voltage
(% impedence)

Ratio Apparent Power

Ik" KA

l
1

Actual vo

Initial SC Current
the maximum of the effective
values of th

"

.... :::

I

, I
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at the moment the short circuit
occurs

ip KA

Peak SC Current
the peak value of the maximum
possible short circuit current in
the conductor

IL1a, IL2a, IL3a KA Absolute current

310a Absolute return currentKA

Rated Effie

rated active

Ra ted Power Faetor

pu Current Ratio At Sta

u

+ (P,Q) Power flow towards the node

- (P,Q) Power flow away from the node

'Kit, ip (For cables) Depicts the flow towards the
res node .

Si(~men~,Pill<l~itall
11,.'1 1.'.', .. ! II
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Short Circuit Calculations and Load Flow Analysis
---- ----------"

~HOF<T CIRCUIT STUDY

3.1 Introduction

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

symmetrical short circuit (lk") is referred to as the thermal stress of breaker and peak current

(lp) will determine the mechanical stresses on the breaker.

2 phase minimum short circuit Is used for protection coordination for phase faults While 1

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

Maximum short circuit current will be calculated when all generating sources & all the load in

the network is in operation, The minimum short circuit current will be calculated when all the

load is disconnected from the system (system 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. Ali network feeders, synchronous and asynchronous machines are replaced by their

Internal impedances. In 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

dispensable. Short circuit current distribution diagram is given below:

Siemens fJilkistan
FM t)(,; PI I

Page 14 of 45
i ini:11 Roporl
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Current

, Top envelope,-,....>: DC component/dO of the short-ciucuil current
"- ..

.......Iff
N

t
I
)

l
I

I; - initial symmetrical short-circuit current

ip = peak short-circuit current

lk = steady-state short-circuit current

'<le. = d.c, component of short-circuit current

A = iuitial value ofthe d.c. component id.c.

, )

I

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

, '!

I
Initial symmetrical short circuit current (lk"): RMSvalue 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 aperiodic component I.e on the X/R or R/X of the short circuit
impedance and is reached if the short circuit starts at zero voltage. lp also depends on the
decayof the symmetrical ac component of the short circuit 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 (ide): Mean value between the top and bottom
envelope of a short circuit current, decaying from an initial value A to zero.

, .\i :"_t I ~

~
I
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Table 3.1 Voltage Factors according to IEC·60909·0

Voltaqe factor c for the calculation of
Maximum Short-Circuit Minimum Short-Circuit

Nominal Voltage Currents Currents
Un Crnax 1) Cmmc--,' ______ ,

, I, :,)'.:'J \',;1 tage
100V to 1000V 1.053) 0,95

lIEC 600381 1.044)

Medium Voltage
>1kV to 35 kV
UEC60038) 1.10 1,00
Higll Voltage2)

>35 kV
(lEe 60038)

1) CmaxUnshould not exceed the highest voltage Um for equipment of power systems.
2) If no nominal voltage is defined CmaxUn:=Umor CmaxUn= 0.90 XUmshould be applied.
3) For low-voltage systems with a tolerance of +6 %, for example systems renamed

from 380V to 400V,
4) For Iow-voltaoe systems with a tolerance of +10 %.

When calculating maxi mum short circuits, it is necessary to introduce the following conditions

as per IEC60909-0:

• Voltage factor Cmaxaccording to table 3.1 shall be used for the calculation of short

circuit currents.

• 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

short 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 is necessary to introduce the following conditions

as per lEe 60909-0:

• VOltage factor Cmln according to table 3.1 shall be used for the calculation of short

circuit currents.

:'l(i"~'t'\ of 45
: I :;:1 '~. :;:)01":
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• Choose the system configuration and the minimum contribution from the power

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

short circuit location,

• Motors shall be neglected,

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

a higher temperature of 90 degree centigrade,

3,3 3 Phase Maximum Short Circuit Cases

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 700% of its fated limit under 3 phase fault condition,

All MV buses are rated at lk" '" 25KA and lp = 62,5KA

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

For detailed results please refer Annex-A,

Following operating scenarios have been simulated for 3 phase short circuit calcula!ions:

Case 1 ON OFF

Case 2 OFF ON

Case 3 ON ON

Case 4 ON (J2 + J3) ON (J1)

Case 5 ON

Siemens ;"lkist;:\n
i \,11 )(, I'll

P;ICJ(O! '17 of 45
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Case - 1

Results of MV Buses:

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

I Grid Station Bus 11 KV 33.65 76.96 25 62.5

2 SW +12 11 KV 37.30 91.20 25 62.5
1

I 3 SW +J1 11KV 37.30 91.20 25 62.5

4 SW +J3 11 KV 37.30 91.20 25 62.5

: 1
5 ETP251·3311 llKV 29.07 61.97 25 62.5

6 CTMP (621,631,671) 11 KV 33.13 75.11 25 62.5

1 7 Coater 771 . 3311 11KV 33.48 76.36 25 62.5

I
8

Straw handling and Water
llKV 32.55 73:12 25 62.5

Supply

9 Utilities (371391) 11 KV 36.83 89.06 25 62.5

10 PM·6766 11 KV 33.32 75.79 25 62.5

. 1 11
Stock Prep 736 ace 712

11 KV 31.92 71.02 25 62.5
and Chern prep 737

"l 12 631·3312 11 KV 32.95 74.47 25 62.5

13 DIP 711 11 KV 32.66 73,51 25 62.5

14 PM·7 (767) 11 KV 35,04 82.04 25 62.5

15
41 MW Turbine + 200TPH

11 KV 36.87 89.17 25 62.5Boiler

.1
16 New Refiner for Tetra 713 11 KV 29.15 62.00 25 62.5

17 Stock Prep 11 KV 32.10 71.61 25 62.5

18 Pulper Refiner Motors 736 l1KV 31.91 70.99 25 62.5

19 HT Room DIP 6KV 4.01 10.66 NA NA

, Siemens Pakist(Jn
fM DC; PrI

PaS)l'!18 of 45
Final Hc)port
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Case - 2

Results of MV Buses:

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

1 Grid Station Bus 11KV 26.96 64.51 25 62.5

2 SW +J2 11 KV 27.74 67.04 25 62.5

3 SW +J1 11KV 27.74 67.04 25 62.5

4 SW +J3 11KV 27.74 67.04 25 62.5
, '1 5 ETP251 - 3311 11KV 23.00 50.00 25 62.5

6 CTMP (621,631,671) l1KV 25.45 58.19 25 62.5

l 7 Coater 771 - 3311 11KV 25.62 58.81 25 62.5

8 Straw handling and Water 11KV 25.04 56.74 25 62.5Supply

9 Utilities (371 391) 11KV 27.48 65.83 25 62.5

10 PM,6766 11 KV 25.57 58.64 25 62.5

'\ 11 Stock Prep 736 ace 712 11KV 24.77 55.82 25 62.5
and Chern prep 737

12 631-3312 11KV 25.35 57.81 25 62,5

13 DIP 711 11KV 25.21 57.34 25 62.5

14 PM-7 (767) 11KV 26.52 62.12 25 62.5

15 41 MW Turbine + 200TPH
11KV 27.51 65.90 25 62.5Boiler

,I 16 New Refiner for Tetra 713 11KV 23.22 50.56 25 62.5

17 Stock Prep 11KV 24,81 55,93 25 62.5

18 Pulper Refiner Motors 736 11KV 24.76 55,80 25 62.5

19 HT Room DIP 6KV 3.97 10.51 NA NA

",

~

Siemens Pakistan
EM I)C; I'll

3004541 :~42
1 June 20H)
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Case - 3

\

Results of MV Buses:

Table 3.4 3-Phase Maximum Short Circuit Levels - Case 3

Grid Station Bus 11KV 42.79 101.09 25 62.5

2 SW +J2 11 KV 46.25 114.32 25 62.5

3 SW +11 11 KV 46.25 114.32 25 62.5

4 SW +J3 11 KV 46,25 114.32 25 62.5

'~l 5 ETP 25'1 -3311 11 KV 34.11 71,56 25 62.5

,I 6 CTMP (621,631,671) l1KV 39,88 89.73 25 62.5

I 7 Coater 771 - 3311 11KV 40.45 91,71 25 62.5
I,

Straw handling and WaterI 8 11 KV 39.15 87,24 25 62.5
Supply

9 Utilities (371 391) 11 KV 45.53 111,02 25 62,5

10 PM-6766 11 KV 40,1'1 90.65 25 62.5

. \ 11
Stock Prep 736 DCC 712

11KV 38.10 83,81 25 62.5
and Chern prep 737

12 631-3312 11 KV 39.62 88,82 25 62.5
l

I 13 DIP 711 l1KV 39,17 87.32 25 62.5I
14 PM-7 (767) 11KV 42.75 100,03 25 62.5,

I 15
41 MW Turbine + 200TPH

11 KV 45.59 111,18 25 62.5
Boiler

,I 16 New Refiner for Tetra 713 llKV 34.01 71,00 25 62.5

17 Stock Prep 11 KV 38.46 84.96 25 62.5

18 Pulper Refiner Motors 736 11KV 38.08 83,77 25 62.5

I 19 HT Room DIP 6KV 4,04 10.75 NA NA

, Siemens P:'II<ht;.111
r M DC; flll
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Case - 4

Results of MV Buses:

Table 3,5 3-Phase Maximum Short Circuit Levels - Case 4

Siemens Pai<lst::ln
r~,1 IX:; I'll
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Case - 5

Results of MV Buses:

Table 3.6 3-Phase Maximum Short Circuit Levels - Case 5

\, Siemens Pokh;tan
EM DC; prl

3004541342
1 June 2011:\
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J 3.4 2 Phase Maximum Short Circuit Calculation

2 phase maximum short circuit has been calculated only for case 3 which depicts the normal
plant operating conditions,

Table 3,7 2-Phase Maximum Short Circuit Levels - Case 3

Grid Station Bus l1KV 35,95 35,95 25

2 SW +J2 11 KV 38,71 38,71 25

3 SW -n 11 KV 38,71 38,71 25

4 SW +J3 11 KV 38,71 38,71 25

, " . 5 ETP 251 - 3311 11KV 28,81 28,81 25

6 CTMP (621,631,671) 11KV 33,54 33,54 25

l
7 Coater 771 - 3311 11KV 34.00 34,00 25

8
Straw handling and Water

11 KV 32.93 32.93 25
Supply

9 Utilities (371391) l1KV 38.13 38.13 25

10 PM-6766 11 KV 33.75 33,75 25

. ~
11 Stock Prep 736 acc 712

11KV 32.08 32,08 25
and Chem prep 737

12 631-3312 llKV 33.32 33,32 25
.~

I 13 DIP 711 11 KV 32.96 32.96 25

14 PM-7 (767) 11KV 35,87 35,87 25

\ 15
41 MW Turbine + 200TPH

11KV 38,18 38,18 25
Boiler

: 1
16 New Refiner for Tetra 713 11 KV 28.74 28.74 25

17 Stock Prep 111<V 32.37 32,37 25

18 Pulper Refiner Motors 736 11 KV 32.07 32.07 25

19 HT Room DIP 6KV 3.49 3.49 NA

Siemens il(lklst<lrl
EM DG PII

30(Wi41342
1 June 201(l
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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 which depicts
the normal plant operating conditions.

Table 3,8 2-Phase to Ground Maximum Short Circuit Levels - Case 3

Grid Station Bus 11 KV 36.22 37.46 14.63 25

2 SW +J2 11 KV 40.14 38.77 13,49 25

3 SW +J1 11 KV 40.14 38.77 13,49 25

,-1
4 SW +J3 11 KV 40.14 38.77 13,49 25

5 ETP251 - 3311 11KV 30.59 28.01 10,04 25

6 CTMP (621,631,671) l1KV 35.27 33.03 11.72 25
i 35,70 33.56 11.93

1 7 Coater 771 - 3311 11 KV 25

8
Straw handling and Water

11 KV 34,64 32.44 11.63 25
Supply

9 Utilities (371 391) llKV 39.60 38.13 13.31 25

, I 10 PM-6766 t ixv 35.49 33.25 11.78 25

)
11

Stock Prep 736 occ 712
11 KV 33.86 31.45 11.17 25

and Chem prep 737

l 12 631-3312 11KV 35.06 32.80 11 :64 25

13 DIP 711 11 KV 34.72 32.39 11.48 25

\
14 PM-7 (767) 11 KV 37.50 35.59 12.54 25

41 MW Turbi ne + 200TPH
15 11 KV 39.65 38.17 13.32 25

. t
Boiler

16 New Refiner for Tetra 713 l1KV 30.31 28,37 10.95 25

17 Stock Prep l1KV 34.11 31.81 11,38 25

18 Pulper Refiner Motors 736 11KV 33.85 31.43 11,17 25

19 HT Room DIP 6KV 3,91 3.92 3,52 NA

!

j
Siemens Pakistan
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3.6 2 Phase Minimum Short Circuit Calculation

Following operating scenario has been simulated for 2 phase minimum short circuit

calculations:

Results of MV Buses:

Table 3.9 2-Phase Minimum Short Circuit Levels

J Grid Station Bus 11KV 7.00 7.00 25

2 SW+J2 11KV 6.83 6.83 25

l 3 SW +J1 11KV 6.83 6.83 25

4 SW +J3 11 KV 6.83 6.83 25

5 ETP251·3311 11 KV 6.40 6.40 25

6 CTMP (621.631.671) 11KV 6.62 6.62 25

7 Coater 771 • 3311 l1KV 6.65 6.65 25

8
Straw handling and Water

11KV 6.61 6.61 25
Supply

l 9 Utilities (371 391) 11 KV 6.81 6.81 25

I 10 PM·6766 11KV 6.62 6.62 25

l 11
Stock Prep 736 CCC 712

l1KV 6.55 6.55 25
and Chern prep 737

12 631-3312 11KV 6.61 6.61 25

,I 13 DIP 711 l1KV 6.59 6.59 25

14 PM·7 (767) l1KV 6.72 6.72 25

15
41 MW Turbine + 200TPH

l1KV 6.81 6.81 25
Boiler

16 New Refiner for Tetra 713 11 KV 6.35 6.35 25

17 Stock Prep 11 KV 6.58 6.58 25

18 Pulper Refiner Motors 736 11 KV 6.55 6.55 25

19 HT Room DIP 6KV 2.09 2.09 NA

[
Siemens Paklstan 300454'1342 Page 25 of 45, EM DC;HI 1 .h.nc 2016 Final Report
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3.7 1 Phase Maximum Short Circuit Calculation

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

Case 2

Case 3 ON

Case4 ON (J2 + J3) ON (J1)

Case 5 ON (J1 + J2)ON (J3)

Siemens Pai<btan
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Case -1

Results of MV Buses:

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

Grid Station Bus 11KV 0.146 0.146 25

2 SW +J2 11KV 0.146 0.146 25

I 3 SW +Jl l1KV 0.146 0.146 25

4 SW +J3 11 KV 0.146 0.146 25

, 1 5 ETP251 - 3311 11 KV 0.146 0.146 25

6 CTMP (621,631,671) 11 KV 0.146 0.146 25

1 7 Coater 771 - 3311 11KV 0.146 0.146 25

8 Straw handling and Water nxv 0.146 0.146 25
Supply

9 Utilities (371 391) 11KV 0.146 0.146 25

10 PM-6766 11KV 0.146 0.146 25

.I 11
Stock Prep 736 ace 712 and

11KV 0.146 0.146 25
Chem prep 737

12 631·3312 11KV 0.146 0.146 25

l 13 DIP 711 llKV 0.146 0.146 25

14 PM-7 (767) l1KV 0.146 0.146 25

. (
15

41 MW Turbine + 200TPH
11KV 0.146 0.146 25

Boiler

1
16 New Refiner for Tetra 713 11KV 0.146 0.146 25

17 Stock Prep 11KV 0.146 0.146 25

18 Pulper Refiner Motors 736 l1KV 0.146 0.146 25

l 19 HT Room DIP 6KV 3.748 3.748 NA

_j, SielrH~r)~ j') 1~1..,t:.l(1
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jase - 2

Results of MV Buses:

ble 3.11 I-Phase Maximum Short Circuit Levels - Case 2

2 SW +J2 llKV 17.93 17.93 25

3 SW +Jl 11 KV 17.93 17.93 25

SW +J3 l1KV 17.93 17.93 25

ETP251-3311 11 KV 13.99 13.99 25

CTMP (621,631,671) 11 KV 15.96 15.96 25

Coater771·3311 11 KV 16.17 16.17 25

Straw handling and Water
11 KV 15.78 15.78 25

Supply

Utilities (371391) 11KV 17.73 17.73 25

0 PM·6766 l1KV 16.03 16.03 25

) Stock Prep 736 OCC 712 and 15.34 15.34It 1 Chern prep 737
l1KV 25

12 631-3312 11KV 15.87 15.87 25

DIP 711 l1KV 15.70 15.70 25

14 PM-7 (767) 11KV 16.88 16.88 25

41 MW Turbine + 200TPH
l1KV 17.74 17.74 25

Boiler

New Refiner for Tetra 713 11 KV 14.81 14.81 25

Stock Prep 11 KV 15.53 15.53 25

Pulper Refiner Motors 736 11 KV 15.34 15.34 25

HT Room DIP 6KV 3.72 3.72 NA

p,)(j8 2B of 45
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Case - 3

Results of MV Buses:

Table 3.12 l-Phase Maximum Short Circuit Levels= Case 3

Grid Station Bus 11KV 22.20 22.20 25

2 SW+J2 11KV 21.35 21.35 25

3 SW +J1 11 KV 21.35 21.35 25

4 SW +13 11KV 21.35 21.35 25

: 1
5 ETP251-3311 11 KV 15.85 15.85 25

6 CTMP (621.631 ,671) 11 KV 18.51 18.51 25

7 Coater 771- 3311 11 KV 18.82 18,B2 25

1 8
Straw handling and Water

11KV 18.31 18.31 25
Supply

9 Utilities (371 391) 11KV 21.06 21.06 25

10 PM-6766 11 KV 18.60 18.60 25

, 1
11

Stock Prep 736 aee 712 and
11 KV 17,65 17.65 25

J Chem prep 737

12 631-3312 11 KV 18.39 18,39 25
""'l

18.13 18.13I 13 DIP 711 11KV 25

14 PM·7 (767) 11 KV 19.82 19.82 25

15
41 MW Turbine + 200TPH

l1KV 21.07 21.07 25
Boiler

. ]
16 New Refiner for Tetra 713 11 KV 16.86 16.86 25

17 Stock Prep 11 KV 17.94 17.94 25

18 Pulper Refiner Motors 736 11KV 17.64 17.64 25

l 19 HT Room DIP 6KV 3.76 3.76 NA

I, Si~~IT1en~P,":)I(I~.;r.;.If!
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Case - 4

Results of MV Buses:

Table 3,13 1-Phase Maximum Short Circuit Levels - Case 4

Grid Station Bus 11KV 12,646 12,646 25

2 SW +J2 11 KV 0.142 0,142 25

3 SW +J1 11KV 12,119 12.119 25

4 SW +J3 11KV 0,142 0.142 25

~'I 5 ETP251 ·3311 11 KV 10,335 10,335 25

6' CTMP (621,631,671) 11 KV 11.286 11,286 25

I
7 Coater 771 ·3311 11KV 11,362 11.362 25

8
Straw handling and Water

11 KV 0,142 0.142 25
Supply

9 Utilities (371391) 11KV 0.142 0.142 25

10 PM·6766 11KV 0,142 0,142 25

1 11
Stock Prep 736 oce 712 and

11KV 0.142 0,142 251 Chem prep 737

12 631·3312 11KV 11,246 11.246 25

l 13 DIP 711 11 KV 0.142 0.142 25
I

14 PM·7 (767) 11KV 0,142 0.142 25

\ 15
41 MW Turbine + 200TPH

11 KV 0,142 0.142 25
Boiler

, ]
16 New Refiner for Tetra 713 11 KV 0,142 0,142 25

17 Stock Prep 11 KV 0,142 0.142 25

18 Pulpar Refiner Motors 736 11KV 0.142 0,142 25

l 19 HT Room DIP 6KV 3.737 3,737 NA

Siel)"H:)IlS P;lk,,;; ;'1:
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Case - 5

Results of MV Buses:

Table 3.14 t-Phase Maximum Short Circuit Levels - Case 5

Grid Station Bus 11 KV 15.393 15.393 25

2 SW +J2 11 KV 14,750 14,750 25

3 SW +J1 11 KV 14.750 14.750 25

4 SW +J3 11 KV 0.140 0,140 25

: 1
5 ETP251-3311 11 KV 12,082 12,082 25

6 CTMP (621,631 ,571) 11 KV 13,459 13,459 25

1 7 Coater 771 - 3311 11 KV 13,590 13,590 25

8
Straw handling and Water

11 KV 13,312 13,312 25
Supply

9 Utilities (371 391) 11 KV 14,618 14.618 25

10 PM-6766 11 KV 13,514 13,514 25

1 11
Stock Prep 736 ace 712 and

11 KV 13.048 13,048 25
Chem prep 737

12 631-3312 11 KV 13,400 13.400 25

1 '13 DIP 711 11 KV 0,140 0,140 25

14 PM-7 (767) 11 KV 0,140 0.140 25

15 41 MW Turbine + 200TPH Boiler 11 KV 0.140 0.140 25

16 New Refiner for Tetra 713 l1KV 0,140 0.140 25

.. 1 17 Stock Prep l1KV 0,140 0.140 25

18 Pulper Refiner Motors 736 11 KV 13.045 13,045 25

l 19 HT Room DIP 6KV 3,716 3,716 NA

I
. 1

I
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3.8 '1 Phase Minimum Short Circuit Calculation

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

calculations:

Results of MV Buses:

Table 3.15 1-Phase Minimum Short Circuit Levels

, 1 Grid Station Bus 11KV 0.132 0.132 25

2 SW +J2 11 KV 0.133 0.133 25

3 SW +J1 l1KV 0.133 0.133 25

I 4 SW +J3 11KV 0.133 0.133 25

5 ETP251 - 3311 11 KV 0.132 0.132 25

6 CTMP (621,631,671) 11 KV 0.132 0.132 25

7 Coater 771 - 3311 11 KV 0.132 0.132 25

8 Straw handling and Water
11KV 0.132 0.132 25

Supply

"j 9 Utilities (371 391) 11KV 0.133 0.133 25
I

0.13210 PM-6766 11KV 0.132 25

11
Stock Prep 736 oce712 and

111<V 0.132 0.132 25
Chem prep 737

12 631-3312 llKV 0.132 0.132 25

, \ 13 DIP 711 llKV 0.132 0.132 25

14 PM-7 (767) 11 KV 0.132 0.132 25

l 15
41 MW Turbine + 200TPH

11 KV 0.133 0.133 25
Boiler

16 New Refiner for Tetra 713 11 KV 0.132 0.132 25

17 Stock Prep 11 KV 0.132 0.132 25

18 Pulper Refiner Motors 736 11KV 0.132 0.132 25

19 HT Room DIP 6KV 2.747 2.747 NA

,J,
~

,f
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Short Cucurt Calculations and Lo<td Flow Analysis

4. LOAD FL.OVV J-\I\J/-\LYSIS

4,1 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

methods 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 solution is improved step by step in order to obtain a linearized

statement. Corrections to the voltaqe rate and the voltaqe angle are calculated from the active

and reactive power still at variance with the prescribed values,

In the normal operation scenario, the load shall be fed by the power transformer from the grid

and the 41 MW steam turbine, The total load requ irement 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 busbars,

Load flow study has been carried out to verify:

• The voltage drops at all main LV bus-bars.

• Loading of generator, transformers, cables etc,

• Active and reactive power flow in the network,

4,2 Load Flow Scenarios and Resu Its

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,

Sil~Il1I,)I'l'; fl'\kbt:·ul ,~I)(H!)41301?
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Black: OK,

Red: Network 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

S/Sb < 90[%]

S/Sb > = 90[%]

• For Cables with applied derating factors

lilb < 95[%]

IIlb;:: 95[%]

• For Bus Bar Voltages

VlVn < 95[%]

VlVn ::::95[%]

The voltage and the voltage profile of the network at specified locations are shown in the

table below,

Following cases have been simulated for load flow calculations

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

Case 1 ON OFF

Case OFF ON

Case 3 ON ON

Case 4 ON (J2 + J3) ON

Case 5 ON (J3) ON (J1 + J2)

Siemens Pakistan
[M DC; PTI
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Case - 1

Table 4.1 Voltage Profile at all Main Buses Case 1

Grid Station Bus 11 KV 99.98

2 SW+J2 11KV 99.94

3 SW +J1 l1KV 99.94

4 SW +J3 11KV 99.94

I 5 ETP251-3311 l1KV 99.91

6 CTMP (621,631,671) 11 KV 99.93

:"1 7 Coater 771 - 3311 11 KV 99.93

8
Straw handling and Water 11 KV 99.93

i Supply

9 Utilities (371 391) 11 KV 99.94

10 PM-6766 11 KV 99.81

11
Stock Prep 736 aee 712 and 11 KV 99.78
Chem prep 737

,I 12 631-3312 llKV 99.93

,I
13 DIP 711 11 KV 99.91

1 14 PM-7 (767) 11 KV 99.84

\ 15 41 MW Turbine + 200TPH Boiler l1KV 99.94

16 New Refiner for Tetra 713 11 KV 99.87

17 Stock Prep 11 KV 99.93

18 Pulper Refiner Motors 736 11 KV 99.78

: 1 19 HT Room DIP 6KV 99.64

*VlVn :: Node Voltage I Rated Node Voltage

l For detailed results, please refer Annex A.
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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 Well 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 68.94II 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

1 16 351-3351 2 14,11 261.55 105,81
J

17 371-3351 2 5,14 89.23 50.90., 18 391-3352 2 36.97 635.78 377.47
\ 19 766-3359 2 22,11 395.51 197.91

l 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

, 1 23 766-3355 2 49.82 884.06 459.62

24 766-3354 2 40,05 712.74 365.52
-,

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 64.00 1038.58 748.05
I

I
Siemens Pakistan 300/1!i41342 PDq€ 3G of 4fi, F"M DG prl 1 June 20Hi fin(.)f Report
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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 10.62 195.00 84.43

36 711-3354 2 17.30 316.87 138.76

37 -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 2.5 37.38 587.36 726.75

49 737-3352 2 21.42 387.64 182.50

50 736-3352 2.5 26.32 541.44 374.02

51 736-3353 2.5 26.32 541.44 374.02

52 371·3355 2 21.28 380.75 189.97

53 713-3352 2 35.15 575.10 404.44

*S/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.
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Case - 2

Table 4,3Voltage Profile at all Main Buses Case 2

Grid Station Bus 11KV 99.82

2 SW +J2 llKV 99.28

3 SW +J1 11KV 99.28

4 SW +J3 11KV 99,28

5 ETP251-3311 11 KV 99.25

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

l 7 Coater 771 - 3311 11 KV 99.26

8 Straw handling and Water 11KV 99,26
Supply, 9 Utilities (371 391) l1KV 99,28

10 PM-6766 11 KV 99.14

11
Stock Prep 736 ace 712 and 11KV ·99.11
Chem prep 737

12 631-3312 11 KV 99.26

I 13 DIP711 l1KV 99.25

14 PM-7 (767) 11KV 99.17~, 15 41 MW Turbine + 200TPH Boiler 11 KV 99.27

16 New Refiner for Tetra 713 11KV 99.20

\
17 Stock Prep 11KV 99.26

18 Pulper Refiner Motors 736 11KV 99.11

;I 19 HT Room DIP 6KV 98.97

*VIVn '" Node Voltage I Rated Node Voltage

l For detailed results, please refer Annex A.

The power loading of power transformers is as follows:

For detailed results, please refer Annex A,
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Case - 3

Table 4,4 Voltage Profile at all Main Buses Case 3

Grid Station Bus l1KV 100.95

2 SW +J2 11KV 100.91

3 SW +J1 11 KV 100.91

4 SW +J3 11 KV 100.91

5 ETP251 - 3311 11 KV 100.88

6 CTMP (621,631,671) 11 KV 100.89

'l 7 Coater 771 - 3311 11KV 100.89

8
Straw handling and Water 11KV 100.89
Supply

~ 9 Utilities (371 391) 11KV 100.91!
10 PM-6766 11 KV 100.77

11
Stock Prep 736 ace 712 and 11 KV 100.75
Chern prep 737

12 631-3312 11 KV 100.89

'1 13 DIP 711 llKV 100.88

14 PM-7 (767) 11 KV 100,81, 15 41 MW Turbine + 200TPH Boiler 11KV 100.90

16 New Refiner for Tetra 713 11KV 100.84
)

\
17 Stock Prep 11KV 100.89

18 Pulper Refiner Motors 736 11KV 100.75

'. J
19 HT Room DIP 6KV 100.60

*VIVn = Node Voltage I Rated Node Voltage

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

Grid TR 0,45 -0.13

0.86

26 1.83

2 Steam Turbine 14,5448.24 59.1 24.5

For detailed results, please refer Annex A.

-0.96
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Case - 4

Table 4.5 Voltage Profile at all Main Buses Case 4

Grid Station Bus 11 KV 100,43

2 SW +J2 11 KV 99.95

3 SW +.J1 11 KV 100.38

4 SW +J3 11 KV 99,95

(
5 ETP251 - 3311 11 KV 100.35

6 CTMP (621,631,671) 11 KV 100,37

~ J
7 Coater 771 - 3311 11 KV 100,36

Straw handling and Water
8 11KV 99,93

Supply

1 9 Utilities (371391) 11KV 99,94
I

10 PM-6766 11 KV 99.81

I ( Stock Prep 736 acc 712 andI 11 11KV 99.78
Chem prep 737

'} 12 631-3312 11KV 100,37

13 DIP 711 11KV 99.91

14 PM-7 (767) 11 KV 99,84

1 15 41 MW Turbine + 200TPH Boiler 11 KV 99.94
I.

16 New Refiner for Tetra 713 l1KV 99,87

\
17 Stock Prep 11 KV 99,93

18 Pulper Refiner Motors 736 11 KV 99.78

. J 19 HT Room DIP 6KV 99,64

*VIVn = Node Voltage / Rated Node tage

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

Grid TR 2.38 -0,86

0,83

26 9.74

Steam Turbine2 48,24 56,65 22,58 15,39

For detailed results, please refer Annex A,

0.94
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Case - 5

Table 4.6 Voltage Profile at all Main Buses Case 5

1 Grid Station Bus llKV 100.83

2 SW·d2 11KV 100.55

3 SW +J1 11KV 100.55

4 SW +J3 11 KV 99.97

5 ETP251 - 3311 11 KV 100.51

6 CTMP (621,631,671) l1KV 100.53

7 Coater 771 - 3311 11KV 100.53

8
Straw handling and Water 11 KV 100.53
Supply

9 Utilities (371391) llKV 100.54

10 PM-6766 l1KV 100.41

11
Stock Prep 736 acc 712 and l1KV 100.38
Chem prep 737

12 631-3312 llKV 100.53

13 DIP 711 11 KV 99.94

14 PM·7 (767) 11 KV 99.87

15 41 MW Turbine + 200TPH Boiler 11KV 99.97

16 New Refiner for Tetra 713 l1KV 99,90

17 Stock Prep 11 KV 99,95

18 Pulper Refiner Motors 736 llKV 100.38

19 HT Room DIP 6KV 99.66

*VIVn = Node Voltage I Rated Node Voltage

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

Grid TR 60.43 14,05 7.04 0,8926

Steam Turbine2 48,24 28,99 10,97 8,67 0,78

For detailed results, please refer Annex A,
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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 observations and recommendations with respect to Short Circuit and load

flow Calculations:

Short circuit Calculations1 Short circuit results show that for 3 phase and 2phase faults, the initial symmetrical short

circuit current as well as the peak fault 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.,
I

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

I
permissible range.

The existing fault level on the switchgears necessitates measures to mitigate the shortl circuit levels.

!
Load Flow Analysis:

Load flow conditions show that the voltage profile on all bus bars Is within the permissible

I I
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).

I
Si~HTleIlS Pakistan
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The load flow conditions are found acceptable in general. All system components loadings

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

5.2 Recom rnendations

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 scheme the full capacity of
the steam turbine cannot be utilized and the fault levels 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 Oinking Plant 711 and Stock Prep (737) to switchgear J2. Under the short circuit
conditions 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 rated
values, the limiter would need to trip on all MV Faults.

It is also recommended to upgrade the LV switchgear for 771-3354 to at least 65KA.

.. '. " .. >.' 'J i"j.~~je /j..) ot 4})
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ENVIRONMENT PROTECTION DEPARTMENT
Government of the Punjab

National Hocky Stadium, Lahore.

TO BE SUBSTITUTED WITH LETTER BEARING SAME NUMBEH & DATE
NO. DD(EIA)/EPA/F-127(IEE)/ 1412/20 12/3 37
Dated: 06/04 I 2017

I:

To
Syed Aslarn Mehdi,
ChiefExecutive Officer.
Bulleh Shah Packaging (Pvt.) Limited,
7-KM, Kot Rndha Kishan Road,District Kasut. - .... ....

Subject: APl)ROVAL FOR OPERATIONAL PHASE I CONFIRMATION OF.
COMPLIANCE UNDER REGULATION l!4.'o:F'lJtE/EIA. REGULATIONS;,. 2OOOt' ,
FOR THE. PRO;fET:: "30 MW BIOMASS> FlRED, ,BOlLER,. p'l:TELElt §HAH: :", .' ' ,
PAPER MlLLS. KASUR". .. "', .

( : t

l
l~:~~:;;~~~~~~;~~~e':

::m 3. EPA Punjab has reviewed the Compliance Status Report of Environmental Approval.
ii~ issued vide letter No. DD(EIA)/EPA/F-127(IEE)/2012/1506/401 dated 27.06.2012 and considered the

~ k Site Inspection Report received from Assistant Director (Field), Kasur vide letter No. 528/DOE/KSR
I ;;;~ 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 regarding Issuance of "Confinnation
1 ,t of Compliance" I approval for operational phase. " .
I, t,' 4., EPA. Punjab accords Conflrmatlon o~CQml>liall~~I.,ApP'l~qVIlH~r OI)erat~oJlnr)d~n.s~ - .

,. of the s~id project I unit. THe proponent of the project shall.followJj1e fol~owjngcon~iti~n~ durl'ng th~~. -"
HOperationnl Phase" of the project: -, _ :.:' " .-.,_~_".~:_: ' ,"

i. "Tlie proponent shall ensure compliance of Punjab Environmental Quality Standards .
-:; (PEQS) during operation of the nroJQctl unit. -' .- ... , -'. ,

: t~,: ii. The, proponent shall ensure the cornpllanceof conditiqris:colltaitl~d in.the ;nv!roumentaJ:.
, "~ll::. Approval issued vide letter No.' DD(EIA)/EPA/F';1~1(lBE)/20.t'2115,Q6/401'~ dated,: r 27,06.2012 and applicable to the operational phase of 'the project. .' '-_ .r iii. Mitigation Measures suggested in the lEE report and Environmental Management &.

, Monitoring Plan (EMMP) shall be strictly adhered to minimize any negative' impacts 0'1)I (,
; \ soil, ground water, air and biological resources of the project area.

! ,::: iv. Monitoring shall be carried out regularly and MOil ltoring Reports shall be submitted to
:;:~ EPA Field office on quarterly basis .

. I" v, The proponent shall ensure that strict and efficient health and safety measures are in place. 1\ for protection of workers backed by a comprehensive emergency response system.
a vi. The proponent shall be responsible for adopting appropriate. mitigation measures for

9 ~I,.' controlling anticipated environmental hazards.
I f vii. The solid waste shall be retained within the unit. boundary l premises. and shall bek disposed. of in an environmental friendly way at a suita~le diSp"~saJ:.facility,i ,IJ~' viii. !1;ll~I~:~~~~:~l::I~~~I;~~~~~n~bient Air QllaJlt~MO:~~:~~ri'i~g,,::t~~i~n:,~vithin 6: ll1onths~.with ,

. \"._ .., .~.,,,,jx. ,The.proponent shall,i11stalfSCADA a'nd:'mail1hlrii~h~c(?rd~for.'""el'incat,ioll'by
"" x. Proper system for covering of biomass shall be devised, .

1:[ xi. Proper storage place shall by devised for storage of full m\S: ...

YI;~ ASSISTANT DIRECTOR (EfA) -
" for Director General, EPA, Punjab

I .. Ph: (042)99232285

Operational Phase of 30' MW Bio Mass. Fired Boiler •..
Blillf.:h Shah Packaging (PVt.) Lhnlted (Paper Mill),
7~KM, Kot Radha Kishan Road,JjjstrlctKasur:.

.:'

A copy is forwarded to Assistant Director (field), Kasur w.r.t, letter No. 528/DOE/KSR
dated 27.10.2016. He is requested to ensure com pi lance of the conditions mentioned in the Environmental
Approval and maintain the file Il'ecord of correspondence with the project proponent properly.
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BSPPL -150 TIH Biomass Based Boller Project in Vicinity of Bu lleh Shah Packaging Pvt. Ltd, Kasur

I

i
J EXECUTIVE SUMMARY:

1. PROJECT DESCRIPTION

1.1 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 19AOO 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.
, I

J

__1

J

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 ofBSPPL 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.

I
1 Executive Summary Page" B.2
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BSPPL -150 T/H Diomass Based Doiler Project in Vicinlly or Bulleh Shah Packaging Pvt. LId., Kasur

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 SNOPL 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).

• 65 tph - medium pressure boiler (natural gas & heavy fuel oil fired).

BSPPL is proposing to install alSO 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

Executive Summary Page - E.3



BSPPL ·150 TIH Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pvt. Ltd; Kasur

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

I
J
: ]

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.!.

I
-i

j

~I
!

J
J

Figure. - E.1
[Courtesy: GoogJe 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 - EAoJ
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BSPPL ·150 TIH Biomass Based Boiler Project in Vicinity of Builth Shah Packaging Pvt. Ltd., Kasur

Figure -E.2
[Source: COWl 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.

Executive Summary Page - E.5
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BSPPL. 150 TIH Biomass Based Boiler Project in Viclnlty ofBuUeh Shah Packaging Pvt. Ltd., Kasur

Simplified mass balance of the Proposed Project is indicated in Figure - EJ,

below:

Straw 31 tonlh

New biomass boiler

Ash 2 tonJh

Flue gas

Blowdown 1.5 tonth

Steam 1SO ton/h

Combustion air

Electricity 1.7 MWe

Condensate 151,5 ton/h

Figure- E.3
Simplified Mass Balance of Biomass Boiler

[Source: COWl AlS)

1.3

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

. Wheat straw

. 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 120MW thermal inputs):

Table - E.1
Residual Biomass and Consumption

Operating year Feedstock Amounts !lonn@s.pet yearl

1· 3 Wheat 250,000
4 • rest of planning period Wheat 48,000

Corn stover 150,000 .
Cotton stalks 52,000

Total 250,000

[Source: AEIAICOWI Studies]

Executive Summary Page- E.6
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BSPPL ·150 TIH Biomass Based Boiler Proiect in Vicinity of Bulleh Shah Packaging Pvl LId, Kasur

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

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 COWl AlS (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:

Executive Summary Page. B,7
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BSPPL ·150 TIH Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pvt. Lrd., Kasur

Table- E.3
Calorific Value of Biomasses

Calorific Value
HHV(MJ/kg) LHV(MJ/kg)
Experiment Experiment

. Cotton Stalks 16.42 15.01

Com St1'aW 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
Com 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: m3 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)
Biomassper hour: Ton 30.9 36.9
Biomass pro 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 % 2 x 100
Main conveyor capacity % 2 x 100

Source: COWl Feasibility Study

Executive Summary Page - E.8

. I



I
J

,I
.J
J

1

J
,J

J
j

BSPPL. t so TiH Biomass Based Bailer Project in Vicinity of Bulleh Shah Packaging Pvt. Lid.• Kasur

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:

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 rng/Nnr' 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
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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.

2. 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.lOoC 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 .

Executive Summary Page - E.I0
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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.

2.4.2 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 S02 NOz CO

(Jl.g/m3) (Jl.g/m3) (Jl.g/m3) (mg/nr')
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.

Executive Summary Page. E, l l
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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

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 Page- E.12
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Table- E.6
Results of "AIR DlSPERSIONMODELLINGJJ

2,00

Point foi!lt Point Point .poi.nt:.· < Poin;

100:00 100,00 100:00 100,00 lO(l":OI) ioaon
2,00. 2,QO '2,00 ., 2,00 2~()Oi . 2,00'

42,72 42,72 42,72 42,72. 42~72 42:72

• s".~.rceTyp.e
.. HiO,aO

'2:00

100.00

2.00

100:00

Point Point Point

· Slack lIelght, Dieters

• y.91ui¥e Flow .Rate, M3/s· 42:72 42,72 42:72

J ~g'i?J:~t\~1ft}#,67f I;~ti;i93~67~~X,!~~:'7r:~ili;W~~;'g~:!,?~W:~i~~,:t~Id7..Q1S¥§ilK[i~#Wfi~~:;~\t!5~~.~i~~~';
::i';;1~,6Q': :;,;:j;~;;"q;60c'~:#<';;l:fM~{~~ii6g; i!~,·r<l.f~oXJ\S:i;;ri6q? ;:i~:@J);~?~·t:iJ'J!~,9.~t J1iii.

'.::~~~~~:~~i;.fj~w~)sti:;,;;;~;4!~~0~;t;{\~''''~J5i~~~-'_5'~lj?:#;,!:~;:;~~5.'S~,+\!~'o;6~~;}:;}~'~4p;§~(';;l.';}~\~6,:~~:;~)r;i4J:9,1i~j1?:p"rJKi~~~~M~~t)~;f~9§l;,
;.~.~mf~~,V~m~~~M!j$~i(:~~~;<;'f;i!3,~;~i,i~-;6i~}W~i~i&iK:;§~~~(~~;§J:-~~:1~~:i8:~~,~:~t~~;;?~;iH~Wt1~j~g'!~~f~~~i~l
~'~~t~~~9.).~~~i%'fa.;Ji;;M,}j~~(}l~~;~~:::ii~{iv~ii~,tJf':;H .6x,ili,i!;::i: ;Wit~'!lQ'.'?l.it;, ;·-!:~U.jtWt, .
~:T~;iiiJm#SJ"¥iltii~:.~'/'~:;;:':;.-;:-{:::ki:;:, .'.·.~impleL ·Z~;m~r,,:-~:.:

J

J

J

Note: (1) Ref: IFC Environmental, Health and Safety Guidelines, "General EHS Guidelines", April 30,2007

Note: (2) Ref: WHO Air Quality Guidelines Global Update, 2005

The air dispersion modeling indicates that the emissions of S02, 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.

l Executive Summary Page· E.l3

j



I

J
r 1

I

J

J
i

.,

I
..J

. f

(

.f

I

I.. )

[JSPPL ·1 so TIH Biomass Based Ooiler Prolect in VicinilY ofBuileh Shah Packaging Pvt. Lid .• Kaser

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.

3. 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 Impact on Air Quality and Management

Construction Phase

Increase is likely in PMLQ,S02, 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 IFC Standards.

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

Construction Phase

The impact on water envirorunent 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.

3.3 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 Page ~ E.IS
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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.

3.5 Socinl Aspects

• During. construction, the project will provide employment to local

personal.

• During the operational phase also, the project will generate employment

opportuni ty.

• 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.

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

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

follows:

I. 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 proj ect 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

);- Bottom ash collection system

= US$ 2.0 millions

= US$ 1.5 millions

);- An emission measurement system to check the environmental

performance (CEMS) = US$ 0.1 millions

);- Operators training for safe and reliable operation = US$ 0.15 million

);- Fire fighting system = US$ 1.3 millions

);- Equipments for monitoring of emissions, water analysis and personal

safety are:

a. Spectrophotometer

b. PHmeter

c. Conductivity meter

Executive Summary Page - E.17
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BSPPL ·150 TIH Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pvt. Ltd., Kasur

d. Flue gas analyzer

e. Personal Protective equipment (goggles, face masks, safety

shoes and safety helmets)

f. Water treatment lab equipment (burette, pipette, water sampler,

glass apparatus, chemicals)

Executive Summary Page - E.lS
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Green House Gases (GHGs), Carbon Dioxide (C02), Carbon Credits:

The use of biomass as fuel ensures that overall global mass emissions of C02 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

Oreen House Oases (GHOs) 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 NO"

and S02 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 NO"

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 IEQ "Category B".

The project, besides many other advantages, will result in:

• Greenhouse gases reduction,

• Reduction in air pollution from the present practices of burning the

biomass on the fields,

• 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,

Executive Summary Page - E.l9
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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 Page - E.20
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SECTION -1 INTRODUCTION

1.1 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

economy 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 oftime. On the other hand, their industrial, domestic and other

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

Section-l , Introduction Page - 1.2
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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 whichcould 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 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 .

Sectiou-I, Introduction Page - 1.3
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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.

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, com

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 SErA 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

Section- L, Introduction Page - 1.4
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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

Section-I. Introduction Page - 1.5
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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

concern:

• To achieve the desired environmental compliance standards under the IFe

Guidelines as applicable to the project.

• Plans and activities to remedy/mitigate any potential adverse impacts and

the gaps that could probably remain after implementation.

• 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:

1. Introduction

2. Policy, Legal and Administrative Framework

3. Description of the Project

4. Baseline Conditions & Public Consultations/ Disclosure

5. Social Impacts and MitigationlRemedial Measures

6. Potential (Unmitigated) Environmental, Health & Safety Impacts

7. Proposed Environmental Prevention and Mitigation Measures

8. Environmental Management & Monitoring Plan

9. Analysis of Alternatives

10. IFC Performance Standards 1 to 8

11. Grievance Redress Mechanism (Formal and Informal Channels)

Section-I, Introduction Page - 1.6
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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 takento 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 SErA 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: 924235811541-46

- Consultants who prepared the report:

ECTECH-Environment Consultants;

Suite 4, 2nd Floor, Link Arcade,

Model Town Link Road, Lahore, Pakistan.

Phone: 924235887517,35925693;

Fax: 924235855508

Email: ectech_ectech@yahoo.com

Page - 1.7Section- I, Introduction
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The proposed project, belongs to Bulleh Shah Packaging 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 SErA 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

SErA report and comprehensively discussed various aspects of the project.

The team members also visited the proposed plant site, carried out environmetal

monitoring of the project site, held Public Consultationsl Scoping and attended to

various other importantant aspects related to the project for synthesis of a

realistic SErA report of the project.

IMPORTANCE & BACKGROUND OF THE PROJECT

j

,j
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 inI
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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, com

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-I, Introduction Page - 1,9
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SECTION 2- POLICY, LEGAL & ADMINISTRATIVE FRAMEWORK

2.1- ApPLICABLE HOST COUNTRY ENVIRONMENTAL AND OCCUPATIONAL SAFETY

AND HEALTH LAWS AND REGULATIONS

A. National Environmental Regulatory/Legal Requirements

After the 18th 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

Section-2, Policy, Legal & Administrative Framework Page -2.2
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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

responsible 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 EP A is the review and approval of Environmental Impact

Assessment (EIA) and Initial Environmental Examination (lEE) reports of the

projects undertaken in their respective jurisdictions.

A.2 Paldstan 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

Section-2, Policy, Legal & Administrative Framework @S.SI§St!Page -2.3



I

..J

l

BSPPL ·150 T/H Biomass Based Boiler Project in Vicinity of 8ulleh Shah Packaging Pvt. Ltd .• Kasur

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 killing 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 ofIEE/EIA studies carried out for the projects in Pakistan.

PEP A, 1997 IS a fairly comprehensive legislation and provides protection,

conservation, rehabilitation and improvement of the envirorunent. It contains

concrete action plans and programs for the prevention of pollution and promotes

sustainable development. The salient features of the law are:

Section-Z, 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 .

A.4 Policy and Procedures for the Filing, Review and Approval of

Environmental Assessments

This document sets out the key policies and procedural requirements. It 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 lEE or EIA.

Section-2, Policy, Legal & Administrative Framework Page -2.5
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A.S 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)/Envirorunental Approval (EA)", Following are the major areas, which are

covered by these guidelines:

..I

,I
.J
J
.I

• The IEE report (scope, alternatives, site selection, format ofIEE 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

-J management)
I

• Project Management (inter-disciplinary teams, programming and budgeting)

J
, 1

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:

!

j

l
~

• Consultation, involvement and participation of Stakeholders

Section-2, Policy, Legal & Administrative Framework Page -2.6



I
J

i 1

J
,

J
, )

, \

-1
i

J
J

!

__l

l
~

BSPPL ., so TIH Biomass Based Boiler Project ill VicinilY of Bullch Shah Packaging Pvl. LId .• Kasur

Techniques for public consultation (principles, levels of involvements, tools,

building trust)

• Effective public consultation (planning, stages of ErA where consultation is

•

appropriate)

II Consensus building and dispute resolution

• Facilitation involvement (including the poor, women, building community and

NGO capacity

A.7 National Environmental Quality Standards (NEQS)-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 pollutants (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.

Sectlon-Z, Policy. Legal & Administrative Framework Page -2,7
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A.8 National Environmental Quality Standards for Ambient Air-

November- 2010

The Ministry of Environment, Government of Pakistan vide its Notification,

Islamabad, the 18th October, 2010 under S.R.O. 102 (1)/2010 established

standards which provide the maximum allowable limits, in the ambient air, of

Sulphur Dioxide (S02), Oxides of Nitrogen as (NOx) and as (NO), Suspended

Particulate Matter-(SPM), Respirable Particulate Matter-PM 10, Respirable

Particulate Matter-Plvlz.s, 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 18th October, 2010 under S.R.O. 102(1 )/201 0 established

standards for Drinking Water Quality [Annexure-2.2] The major quality

parameters fixed depend upon Bacterial, Physical and Chemical ones.

A-tO National Environmental Quality Standards for Noise - November,

2010

1

The Ministry of Environment, Government of Pakistan vide its Notification,

Islamabad, the 18th 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.

A.ll Sectorial Guidelines for Environmental Reports

These guidelines [Annexure-2.3J identify the key environmental issues that need

to be assessed as well as mitigation measures and project alternatives to be

considered in the actual ErA. These guidelines include:

Section-S, Policy, Legal & Administrative Framework Page -2,8
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Sector overview of the industry and the processes

• Potential impacts on the environment

• Mitigation measures

• Monitoring and reporting

• Management and training

• Checklist oflikely 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:

• 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.

• 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.

• 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 avoidance and settlement of any differences

or disputes arising between them
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I
~

J

:i
l

.I

i,
~

BSPPl ·150 TIH Biomass Based Boiler Project in Vicinity of Bulleh Shah Packaging Pvt. Ltd., Kasur

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-economic 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 labour

rights found in Part II: Fundamental Rights and Principles of Policy.

• Article 11 of the Constitution prohibits all forms of slavery, forced labour and

child labour;

• Article 17 provides for a fundamental right to exercise the freedom of

association and the right to form unions;

• Article 18 proscribes the right of its citizens to enter upon any lawful

profession or occupation and to conduct any lawful trade or business;

Section-Z, Policy, Legal & Administrative Framework Page -2.11
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• Article 25 lays down the right to equality before the law and prohibition 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.lS Other Relevant Laws

Some of the other relevant laws and legislations are listed below:

b Canal and Drainage Act, 1873

• The Explosives Act, 1884

• 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

Page -2.13
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(WAPDAIKESC), 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;

• The basis for selection of private power project will be minimum levelized

tariff through International Competitive Bidding. Variable tariffs over the life

of the project will be permitted 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.

• 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 pollution,

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 Occupations 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

• West Pakistan Shops and Establishments Ordinance, 1969

• 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 an·angements. This list is being provided just to show how

meticulously labor law covers these issues.

• Cleanliness

• Disposal of wastes and effluents

• Ventilation and temperature

• Dust and fume

• Artificial humidification.

• Overcrowding

• Lighting
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• Drinking water

• Latrines and urinals

• Spittoons

• Precautions against contagious 01' infectious disease

• Compulsory vaccination 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

(" r • Employment of young persons on dangerous machines

• Striking gear and devices for cutting offpower

l • Self-acting machines

• Casing of new machinery

1 • Prohibition of employment of women and children near cotton openers

• Cranes and other lifting machinery'I • Hoists and lifts

l • Revolving machinery

• Pressure plant

I • Floors, stairs and means of access

Pits, sumps, opening in floors, etc.•
:I • 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

Govenunent 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 Govenunent 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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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

I
. -1

l
I

, I

l

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

c- 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:

.1 2.2 - ApPLICABLE INTERNATIONAL ENVIRONMENTAL AND OCCUPATIONAL SAFETY

AND HEALTH LAWS AND REGULATIONS

B. International and National Non-Governmental Organizations

I,
~

International and national Non-Goverrunent Organizations (NGOs), such as the

International Union for Conservation of Nature and Natural Resources (IUeN)

and the World Wide Fund for Nature (WWF), have been active in Pakistan for
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some time. Both of these NOOs 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 NOO namely "Sustainable Development Policy Institute (SDPI)

"has also played very significant role in upholding the cause of environmental

protection in Pakistan.

Environmental NOOs 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 NOOs, who have also been involved

in drafting new legislation on conservation.

International Frameworl(

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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c. (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.

Treaty Pakistan Status

Convention on the Protection of Ozone Layer on Dec 18,
Ratified

1992.

The Amendment to Montreal Protocol on Substance that

Depleting Ozone layer
Signed

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 Octo bel' 31, 1958 Signed

Convention on the Fishing and Conservation of the living
Signed

Resources of the High Seas on October 1958.

The UN Convention on Law of the Sea on December 1O,
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

Wild Animal on Dec 01, 1987
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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, Ratified

economic, cultural, educationist, recreational and esthetic

values of biodiversity and its components

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 Signed

Distribution Area in South East Asia

The Treaty Banning Nuclear Weapon Test in the

Atmosphere, in Outer Space and under Water on March 3, Signed

1988

The International Convention on Oil Pollution

Preparedness Response and Corporation
Signed

The Convention on prohibition of Military or any other

Hostile Use of Environmental Modification Techniques Acceded

and Accession of Feb 27,'1986
"

Pakistan became a party to Montreal Protocol by Ratifying

the protocol and its London amendment on Dec 18,

1982.the subsequent amendments known as Copenhagen Signed

Amendment which, accelerate the phase out for rectified in

Jan 1995.

Convention ofInternational trade Endangerous Species
Signed

(ClTS)

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
Signed

pollutants (POPs) in 2001.
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D. Requirements 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

described hereunder:

D-l International Finance Corporation's (lFC) Policy on Environmental

and Social Sustainability, Effective January 1.2012

I
, ]

1

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.

< 1
I

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, intemational conventions, or any applicable law, nor does it provide

any contractual or other rights to any party.

l

< 1
, I

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.
1

I

.J
j

~

)

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
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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 ofIFC 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 modem, 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.

'I
I
I 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.

'1
9

I

'\

'l
Business should respect human rights, which means to avoid infringing on the

human rights of others and address adverse human rights impacts business may

,I
_'!

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
i

relationship, and by treating the workers fairly and providing them with safe and
•
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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 livelihood 1)

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 impoverislunent 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 I

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.i
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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 playa 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

Section-Z, Policy, Legal & Administrative Framework Page ·2,28
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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 (Januarv

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).

Section-z, Policy, Legal & Administrative Framework Page -2.29
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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 (EAS) 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 teclmology at
reasonable costs. The applicability of the EHS Guidelines should be tailored to
the hazards and risks established for each proj ect 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.

E~ 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 kilometers from distance from the project site with

approximate population of ?'li~1fi1'1£+l'1~~~;::re'l[~~~'-t~it~j;~$~~~I{t~~~f~~ijii~ia
po·~~~id~'l~~t~~i;~~·;~~~~4~~%Uh4~E;$\~.~til~f~,j~i~~h~;~~glj§~~~4~~tl$'J~~~~jitU~I)1
There is no element of environmental sensitivity including biodiversity around
the project site. With the use of biomass, air pollution will decrease especially
with respect to NOx and S02 emissions and can be further reduced very
efficiently, conveniently and cost effectively. In the first place, there seems no
possibility of NO x 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, S02 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 particulate matter. In view of the situation the

-. :.'. -c- ."

project merits for its placement in IFC "CategoryB"J
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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 burning 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 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 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 EPA2

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 proj ect 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 stakeholders to give their written comments on the

project while going through the ErA 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 31st day, Public Hearing (PH) will be
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held at a place to be declared by the EP~. 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 (lEE)

report is required for getting EA from the EPA. Since the present project falls

under this category, therefore, lEE will be submitted to the EPA. The lEE 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 unaffected

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
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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 proj ect does not operate in compliance with required national

environment quality standards, the concerned EPA will serve a notice under

section 16 of the PEP A -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.

G. Status of the Project Approval for EA from the EPA Punjab

The IEE report prepared according to the required format of the Environmental

Protection Agency, Government of Punjab was submitted to the said agency and

after its processing No Objection Certificate (NOC)/Environmental Approval

(EA) was issued by the said agency .
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3
Description of the Project

Section-S, Description ofthe Project Page - 3,1 @ffi,SIE¥CH



Previously DSPPL -150 TIH Biomass Basco Boiler Project ill Vicinity ofBulich Shah Peckaging Pvt. Ltd. Kasn

SECTION - 3 DESCRIPTION OF THE PROJECT

3.1 EXISTING SITUATION AT BSPPL

(

, 1

'j

(

: I
!

J
:.I

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:

• 200 tonnes per hour (tph) - high pressure boiler (natural gas & heavy fuel

oil fired).

• 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 boiler 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.

3.2 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:

[

1
~
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Combustion air

Ash 2 to nthStraw 31 ton/h

New biomass boiler
Flue gas

Slowdown 1,5 tonlh

Steam 150 tonth

Electricity 1.7 MWe

Condensate 151.5 ton/h

Figure - 3.1
Simplified Mass Balance of Biomass Boiler

[Source: COWl A/S,
"CONCEPTUAL DESIGN STUDY FOR NEW BIOMASS POWER PLANT")

, I Fuel hmut
-109 MW

Value Unit

Heat load

Heat losses

Own electricity consumption 1.7 MW

J
I

Figure - 3.2
Energy & Mass Balance of New Biomass Boiler

[Source: COWl 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.

j

l
Section-S, Description of the Project Page- 3.3



Previously BSPPL -150 Till Biomass Based Boiler Project ill Vicinity of'Bulleh Shah P.ck.gm~PVI.Lid. K.""

-.__ ._..52~I~ _ _._.--.i --._._

1J J/J . ~. 152 I.!!h_

111'.

131,

1-'-+-'--+-I ...--I"---I-_I...:];=rId.~::::=aE 1l1li',_~ ,;~ I~
I ,. ~

12.5 IlIlr

,1
. J

;
.11;!'. Ml_

IBuld .. '1

Figure - 3.3
BSPPL - Energy & Mass Balance with 150 TPH New Biomass Boiler

[Source: COWl A/S Study]

The proposed simplified process flow diagram prepared by COWl AlS is
presented as Figure-3.4, below:

J
.1

@ 10
N "t

hj.1h "J:'~~

"'0 OVorall P'DClIIi OJaQl'lm

Packages Ltd,
NN 1\lMa.t PowM PiWIl

Figure - 3.4, Biomass Boiler - Process Flow

1
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I

i

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 mgINm3 on dry basis.

Expected analysis and temperature are as follow:

: I

• Temperature :;;::; 130°C

• Particulate Matter (mostly flyash)= Less than50 mg/Nnr'

• S02 = Less than 250 mg/Nnr'

• NOx (as N02) = Below 400 mg/Nnr'

• Carbon Monoxide (CO) = Less than 100 mg/Nm?

• Carbon Dioxide (CO2) = 0.1 tonnes per hour

NOx can be further reduced to 150 mg/Nnr' with future installation of Selective

Non-Catalytic Reduction (SNCR) system.

I
i
J Table - 3.1 shows the volume of flue gases at 100% capacity utilization of the

Biomass Boiler."I
Table-3.t

Biomass Boiler - Flue Gases Volume

I
J

[Source: COWl A/S Study]

.I

J
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3.3 SITE FOR THE PROPOSED PROJECT & PLANT LA YOUT

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 31007' 45.12"

N (latitude) and 74°21 '28.8" E (Longitude) as indicated in Figure - 3.5.

, 01

, 0

J

j

.J

J
. J

'1
I

Figure - 3.5 [Courtesy: Google Earth]

I
l
~

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

Section-J, Description of the Project Page - 3,6
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I

J

Figure - 3.6 [Source: COWl AJS Study]

Proposed Biomass Project Layout Plan

!
__l

Above mentioned layout and process details are based on Conception Design

Study carried out by COWl AlS, 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

Section-J, Description of the Project Page - 3.7
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. 1

\

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:

J

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.

· I

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.

J
·I

3.5 PROJECT WATER REQUIREMENT AND SUPPLY

j
· .1
r •

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.

I
-1
'.

J
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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

1

: 1

Project feasibility titled "Feasibility Study for Biomass Cogeneration at Bulleh

Shah Packaging Private Limited (BSPPL)" (December 2011), prepared by

COWl Consulting Group has selected the following biomasses for use as fuel

for the Proposed Proj ect:

• Wheat straw

• Corn Stover

• Cottons stalks

. t

I. )

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):

J Table-3.2
Residual Biomass and Consumption

:1
Operating ~eat Feedstock Amounts (tonnes per vear)

1· 3 Wheat ~so,oilO
4 • rest of planning period Wheat 48,000

.forn stover -150,000
Cotton stalks .52,000

Total 250,000
[Source: AEIAICOWI Studies]

!

I

1

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

Section-S, Description of the Project Page - 3.9
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towards use of corn stover and cotton sticks. It is recommended that then com
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.

" 1

I

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.

,1
j

Figure 3.7
Potential Location of Biomass Collection Sites

[Source: AEIA Study]

J

l

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
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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. Table - 3.3 shows the net availability biomass as future fuel after
deduction of present use from total generation.

J Table - 3.4 shows the biomass availability schedules for the various crops:

Table - 3.4
:IJ_!~!!l.~~~,A-Y,~~.I~~,m_!Y._.~_:tl~_ry~!~t~.g.§E~~~~I_~_. ,. '. .._

J
IRke(IRRI)
IRka (1IuI1lltl)
iCGlton(&l)
ICotton IHDflIIiI)

i5l.lplane(
feblOWl

"BJ t=~~t~f:t~t=t=t:l.t~m~tt~~El~~~~~~~~••iSliCarane (Sep lOWing)
,Wheat
!Com(SpIlng)
ICom (Aulumn)

CcroPSowlng
Clop Glowln«
Crop HSMlsting

[Source: AEIA Study]

I
J

It has been proposed by AElA and COWL AlS 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.

1
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Tables 3.5 and 3.6, below, show the proximate & ultimate analysis of various
biomasses:

\
J

wmass - roxlma e nalYSIS
Proximate Analysis (Weight %)

Corn Cane Rice Wheat Corn Cotton
Straw Trash Straw Straw Cob Stalks

Moisture 12.0 13.6 9.4 9.2 11.1 12.6

Volatile 66.7 62.9 58.8 63.6 72.4 65
Matter
Ash 4.4 9.5 ]6.9 ll.l 1.4 4.1

Table- 3.5
B' PtA I .

[Source: DANAK Study]

\

I
---j

B'
Table - 3.6

vir t A I •

. 1

IOmass - ima e natysis
Ultimate Analysis (Weight %)

Corn Cane Rice Wheat Corn Cotton
Straw Trash Straw Straw Cob Stalks

C 41.7 38.5 35.9 39.5 42.5 41.5

H 5.0 4.8 4.6 5.0 5.3 5.0

N 0.75 0.63 0.69 0040 0.29 0.66

0 35.0 32.4 31.4 33.9 39.1 35.6

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-S, Description of the Project Page - 3.12
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Table -.3.7
Calorific Value of Blomasses

J

Calorific Value
HHV(MJ/kg) LHV(MJ/kg)
Experiment Experiment

Cotton Stalks 16.42 15.01

Com Straw 16.35 14.96

Cane Trash 15.30 13.92

Rice Straw 14.04 12.86

Wheat Straw 15.5 14.14

Com Cob 16.66 15.24

,I [Source: DANAK Study]

)

I~,

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.

J
"l

.l
(

J

Tables 3.8 indicates the existing operational biomass collection centers:

l
~

J
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Table-3.8

..
lE!) 2),C(O 4 E\COJ .?.~ 6,831 l!.!!ll

- ..
1CD ... .145 6,.~ 9. 0 .§~ .. 8:B .3,9l!)

10 ro lA.l 14,()J) 2 4,.1Xl;l 14~~ lQa;s 11,00

lA.l ~ ?,COJ ...2..~ ~,.?fD:

.9,(52

1

I
cd

I
·-1

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

J
, [

Collecting Center Status Distance from the mill

[Source: COWl AlS Study]

Section-S, Description of the Project Page - 3.14
@~CTECH



Previously BSPPL ·1 SOTIl-! Biomass Based Boiler Project in Vicinicy of Bulleh ShAh Packaging Pvc. LCd.. K.

Table - 3.10
Secondary Biomass Collection Centers within 3001{IDradius of BSPPL

Collecting Center. ,. Status Distance from the mill

J
:I [Source: COWl AlS Study]

I

cd

, !
I

J
.I

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 feet flatbeds are utilized to deliver the strav

to BSPPL or Lahore sites. Average loading on the flatbed is close to 40 tonnes.

-1

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 other

economical and convenient approach to be worked out after adoption 01

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 0, \ 'iiomass availability in top five districts of each crop and then

collection centers in each district are proposed. Figure-3.7 shows the location of
"" .

J
i
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BSPPL, major transportation routes, and potential locations of the biomass

collection centers.

3.8 ASH HANDLING

(

J
'1

Biomass Boiler will generate the following three (3) types of ashes:

• Bottom ash

• Boiler ash

• Filter ash

,
J

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.

I
--I

I
, 1

J
J

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.

J
i
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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."

)
s:a-

i

d

,I

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.

!

J
J

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.

(

!
J

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

i
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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 ofRs.

10 crores.

\

\

J
:I

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 ofl/3rd to 1I4th of the total materials

constitution), sand, water and foam manufactured from biodegradable foaming

agents.

I

d

, I
Fly asb 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.

J
J

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.

l
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3.9 PROJECT IMPLEMENT ATION SCHEDULE

Tentive Project implementation schedule is presented below:

Table - 3.10
Contract designation. Equipment and ",ection

Contract Day

Start ot work

Brectlon

Oommencement Day

I Start of Commissioning

_j
End of Eftctlon

I End of Con'llnil.sronrng

\ Start ot tnt run.J
Tak.-ov,r Date

Purchaser assumes

I risk far Ihe Plant

J Guaran.tee perktd 6tarts

Lo, •• 1day for

for Performance Tes~ and

1
Flnaltn.pecllon

CampleUan 01

Pertcrmenoe rest and
Flnallnscecfon

! Acceptance of plant

)

O.uarantG. Period

J ends

I

l

Dale • 6ubjeo11o liquidated damag es

O. 12 Jun. 2013

1. 12Jun.2013

2. 21 April 2014

3. 13 Dec 2014

4, 21 Dec 20 ..

5. 21 Peb2016

6. 21 Peb 2015

7. 4 April 2015

~

Erac1l00
Celliftcale

____________________ ~E~oo~o~r L_ __

Er.ction

~

Wrillen notifiC1ltioo
!- Ihal the Pian'" Alady

for lest run

t
Test run Written.rlOlitioation
1- orcompleted and

approved lest run

Ma. _6_motllhs

j M."'.oleat
Guarantee

Flnanci.1

Gual8ntae

rertonnBnca Test

Evaloalion of
Performance T8st
and Finallnspecllon

Male 2monlhs

L
fin.odar

Gluuantee
Or

Mecl1.nl",,1
Guaranies

B. ~ 0012015

9. 50cl2015

10. 408c2015

11. 4 Aprrt 2017
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3.10 POTENTIAL CDM CREDITS

• Tile Current Situation

J
'J

.J
J

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 of2012.

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-20l2

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-20 12 carbon assets.

J
·1

, .

!

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.·

I
.J
J
i

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-S, Description of the Project Page - 3.20
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LOC. 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

.[

__\

J

Basically the Kyoto Protocol is an agreement under which industrialized countries

agree to reduce their collective greenhouse gas (OHO) emissions by 5.2% below

1990 levels for the period from January 2008 until 2012. Countries have been

divided into two general categories: Annex 1 countries which are developed

countries who have accepted GHG obligations and Non-Annex 1 countries which

are developing counties who have no OHO obligations. Pakistan falls into this

latter category.

J

, 1

, I

The Kyoto Protocol includes three "flexible mechanisms" which are intended to

lower the overall costs of achieving emission targets. The flexible mechanisms

enable Annex 1 countries to meet emission targets by taking credit for carbon

reductions in other countries. The three flexible mechanisms are:

J
,J

11-

ET (Emissions Trading),

J1 (joint Implementation) and

CDM (Clean Development Mechanism).

1-

iu-

!
1

l,

Emissions Trading: Each Annex I country is given a certain number 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 tC02e (ton of C02 equivalent).

Countries can trade AAUs to help meet emissions targets. Alternatively an

individual film can purchase AAUs to meet its own emissions targets.

Section-S, 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 OHO 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.

I
j

Joint Implementation: loint Implementation (11) allows industrial countries to

meet their domestic emission reduction targets by purchasing ORO 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.
I. }

• CDM Overview

j

J

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

J
I

1. Energy Efficiency -Increase energy

commercial/industrial facilities.

efficiency of buildings or

Section-S, Description of the Project Page - 3.22



Previously DSPPL ·150 T/H Biomass Based Boiler Project in Vicil1h}' ofBulleh Shah I)ackaf:!:in~Pvt. Ltd .•Kasu-

2. Switch to less carbon intensive fuels

3. Methane Recovery • Recover methane from animal waste, coal mines,

landfills, wastewater sludge, 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

I
:I
1

6. Transport - Improve fuel efficiency, Switch 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

.1 The CDM development cycle consists of the following steps.

l
I

: I
I
I
I

I,

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 Idea 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.

\ ~

\
Section-S, Description of the Project Page - 3.23

@t=-CT!=CH



Previously BSPPL -150 T/H Biomass Based Boller Projecl in Vicinity ofBulleh Shah Packaging PVI. Lrd, Kasu-

, 1
.j

3. Stakeholder Participation and Validation:

Local stakeholders are invited to comment on the Project Design Document

(PDD) over a 30 day period. The PDP gives a description of the project and

outlines the methods for measuring and calculating emission reductions. A report

is created to 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.

-,
I

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. DOEs 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.

1 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 generally

be different from the DOE contracted for validation.
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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 f01"eventual mistakes,

misrepresentations, and fraud. Certification is effectively a form of liability

transfer. After certification, the COM registry administrator will issue CERs by

forwarding them to the appropriate accounts.

• Current Configuration of BSPPL

Specification of current equipments is as follows:

'j

Equipment High pressure boiler

Manufacturer Descon Engineering Pvt. Ltd. Pakistan

Type Water tube

Steam production 200 tph

Steam parameters T=525degC, P=95bar

Fuel Natural gas (main) or HFO

Current status Main supplier of steam to the turbine / generator

Post-project role Additional supplier of steam to the turbine /

generator

, J

Equipment Steam turbine and generator

Manufacturer Siemens Czech Republic

Type Condensing Extraction Type

Generating capacity 41MW

Generating voltage llkV

Current status Supplier of electricity and heat to the paper

machines,

Post-project role Supplier of electricity and heat to the paper

machines,,
Section-J, Description of the Project Page. 3.25
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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 BFO

~urrent status Backup supplier of heat to the paper machines.

uPost-project role Backup supplier of heat to the paper machines.

I.
I

a

Quantity of fuel used historically is as follows.

.,
I
I

Gas (Hm3) 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 ° ° 1699 8,559

65 tph Boiler ° 683 6880 3,741

Quantity of electricity generated and imported historically is as follows:

,I
.1

. I

Unit: 2008 2009 2010 2011 till Aug

MWh

Generated 29,363 80,426 65,356 30,684

Imported 56,555 46,949 65,596 52,469

,
~

j
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1 Training handbook Introduction

,I

1

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 figures/design 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 identified.

Chapter 4 systematically describes the main components 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 outlet at the chimney and at
the ash/slag outlet.

Chapter 6 finally describes water and steam system.

It is recommended to have a set of P&I diagrams available when reading this
handbook.

j,
hllp:tlproJects.cowipor1al.comlps/A05009110ocumenls/J ProJetl dOCl,lmentsfTrainlng proGram/BLSP Iralni.,g handbook lev 2.docx
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2 General

!
1

2.1 New Biomass Power Plant
The new biomass power plant constitutes of a fuel reception, handling, shredding
and conveying/transport feeding system able to handle different types of biomass
fuels, both in baled form as well as in loose (bulk) form.

The biomass fuels are combusted in a biomass boiler, which produces steam to
the existing turbine/generator system. The combustion take place on a vibrating
grate, designed for the fuel.

The steam is diverted to the existing turbinefgenerator system and the operation of
the Plant are integrated with the steam pipes and the operation of the existing
boiler.

1~. The feedwater is taken from the existinq feedwaterfdeaerator tank and steam. for
feedwater preheating is taken from existing bleeds from the turbine.

The slag and ash from the boiler are led to a slag bunker.

The flue 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 boiler to
operate on either heavy fuel all or natural gas.

2.1.1 PlantOperation
The Plant will operate automatically and continuously at MeR (Maximum
Continuous Rating). but is able to operate the plant continuously in all load points
within the boundaries of the Capacity Diagram.

,
hllp:llprejecls.cowip0l1al.comtps/A050097/DoGumenlsl3 PIQject documentsrr,arning pmQram/SlSP Imiliing handboo~ rev z.occx
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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 boiler which
is based on the calorific 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 sloped lines in the
diagram:.,

l Loadcaselloadpoint 9 and 10 (LPg and LP10): 9500 kJ/kg

Loadcase/loadpoint 2 and 8 (LP2 and LP8): 11700 kJ/kg

Loadcase/loadpoint 1 and 7 (LP1 and LP7): 14000 kJ/kg

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:

I i
}

Point 1 describes that the maximum output of the boiler Is 150 tlhr and that the
fuel/biomass flow will be 31,27 tlhr

Point 7 describes that the minimum output of the boiler is 60 tlhr and that the
fuel/biomass flow will be 12,8 t/hr

If the calorific value of the fuel is 11700 kJ/kg the capacity diagram describes:,
hUP:llprojecls.Cowipcrtal.com/ps/A050097/00eumenls/3 ProJecl documentsITralntng plogramlBLSP (raining handbook rO\l2.docx
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Point 2 describes that the maximum output of the boiler is 150 tlhr and that the
fuel/biomass flow will be 37,61 tlhr

Point 8 describes that the minimum output of the boiler is 60 Uhr and that the
fuel/biomass flow will be 15,37 tlhr

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 point 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 point 10 this maximum biomass amount is 37,61 Uhr and this
amount of fuel will then generate a steam flow at 120 Uhr.

If the calorific value of the fuel is low, as in point 9 (9500 kJ/kg), typically if the
biomass is wet, the requirement for a steam temperature at 525°C require a
minimum of heat input and flue gas flow, If the heat input gets too low, the
steam temperature will drop below the 525°C. The minimum limit for this is a
fuel flow at 18,98t1hr that will generate a steam flow at 60 Uhr.

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.

htlp:llprojcc!s.cowlportatcom/ps/A05009710ocumenlsf3 Project dacumenlsITrtlinlng program/BLSP Iraining handbook rev 2.doCJ(
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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.

http://projecls.cowiportal.com/ps/AOS0097JOOCuments/3 PlOjecl documenlSITralnlng programlBLSP Irainil1g handbook rev zdoox
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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 trailers loaded with biomass fuel will arrive to the mill
yearly, The logistics 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 biomass boiler will be able to operate on a variety of different biomass
residues, The three primary biomass residues 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 organisation,

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 design alone, as a high level of
awareness from drivers and staff at the mill is essential to ensure safety. The staff
must behave according to high safety standards and instruct the persons at the
premises to behave according to the safety requirements,

The photos below show examples of dangerous situations, which are associated
with potential risks of injures to the persons involved.

h1tp:lfproJeCls.cowipor1al,comJps/AOS0097/Documenls/J ~(ojecl documonls/T(aifling ptogrolO/8lSP Iralning handbook rev 2.doC)I
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'-I
Figure 1: Photo (right side) shows people sleeping on the driving area, photo (left side) shows

persons working on top of truck without any safety precautions against falling

i
\ 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

It is a big safety risk for persons
being present in the fuel yard,
when rolling equipment is handling
biomass, and this must be
avoided.

Figure 2: Hazardous working conditions. in the fuel yard

,
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3.1.2 HSE considerations
HSE (Health, Safety and Environment) considerations and personal safety always
comes first like:

Safety equipment for the operators working 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
accidents when trucks and other rolling equipment are driving and unloading
trucks and trailers and loading fuel into the hoppers

Organizing the traffic pattern (one direction traffic routing for trucks) and good
visible road signs in order to reduce the risk of accidents and traffic jam

Precautions in order to reduce the risk of fire when operating with motorized
rolling equipment in the fuel yard

No walking on top of biomass trucks and trailers

hllp:llprojeds,coYtiportal.comlps/A050097JDocuments/3 Project documenlsITrallilng programlBLSP Iralnlng handboDk re...z.eeex
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3.2 Gate area layout
The layout of the gate area Is shown below .
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Figure 3: Gate area layout
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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 weighbridge in order to record the weight of the truck and the
truck must again be weighed on its way out of the mill after having unloaded the
biomass fuel.
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Figura 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.

The sampling station design shown below with three lanes separated by two
elevated platforms,

The quality control operators will perform the sampling/humidity measurements
manually, Handheld measurement instruments will be used and data recorded.

Figure 5: Manually humidify measurement

hllp:flprojecls.cowtpor1al.comlpslA050097/0ocuments/3 Project documenls(frall1lng progr;)mfBLSP 'fsining handbook rev 2.docl(
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Figure 6: Sampling station with three lanes separated by two elevated platforms

l
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.

1 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.

l 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 be higher.

_j,
hUp:llprojectS.cowlpot1al.comlps/A050097JOocurnentsJ3 Project dQcumentsJTralnlno programlBLSP trainIng hondbook le'l 2.docx
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Bale piles each approx.
5000m3equals 1,750 tonnes
per pile.

Loose piles each approx.

I 5,QOOm3equals 275 tonnes
per pile.

12 pile - 550 tonnes
J

! Dry fuel shed storage
, approx. 14,000m3equals

1 Figure 7: Approx. storage capacity offuel yard based on the shown location of respectively

baled and loose and based on wheat straw biomass (baled density = 350 kg/m' and loose

density= 55 kg/m').

1
i

1

l

I
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4 Fuel yard handling system

l
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 to section 2.21.

4.1 Fuel yard layout and logistics
The fuel system consist of the following main components:

Two (2) shredder with power stations

l Three (3) feeding hoppers stations for already shredded loose material
equipped with dosing screws

Eight (8) belt conveyors

Three (3) transfer stations

:1 One (1) Dry fuel shed

l Two (2) grab cranes

The overall location of the main components of the fuel yard and on the DeS
display are shown below.

hUp:llpro)ecls.cowlportal.comJpsJA050097IDocumentSll Project documenlSITralning programIBlSP training handbook rev 2.clc>cx
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Figure 8: BSPL biomass power plant 3D model

j-

",.
1
I ~.iii 1/28/2015 04:58

4a' ." H, .,. Ii. L~:s." ili"'-_;F';'ee"-d"l-'-n-g';'H'"'o~p';'p'-e-r-S-'-1-a-n;';;d-3-1"-""
loW................ ':'1

"",.....::;:....._
""""'=::::.... "'IItI'tdD~·., ,...

f'~ ~

__ t't) ....u;..IQ.J . ..M.l.-ILI.-O!U._..., ..a&J . .u.J

.....

"' .

W.I:;t"MM'M,l§ii"'.·
Dusl filler (x6)

Figure 9: Fuel handling main DeS display w. name references
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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 trailers. All biomass fuel is unloaded from the trucks and trailers by
telescopic forklift trucks or front loaders and stored in plies on the fuel yard.

Operation during daytime
The fuel from the piles is loaded Into the shredder hoppers by the telescopic forklift
trucks or front 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 monitoring of the system.

4.3 Feeding hopper stations and shredders
Feeding hoppers and shredders location at fuel handling system

Figure 10: Hopper and shredder location at fuel handling system (plane view drawing)

hltp:llproJl!ct!,~owiportal.comfps/A050097/0ccl1menls/3 Project documenlslTralnlng piogreml8lSP t(ainlng handbook rell 2,docx
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4.3.1 Feeding hopper no. 1,2 and 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 front 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,

1
l

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 fuel) from the hopper to the
below conveyor is controlled by the speed of the screws.

Figura 12: Hopper dosing screws

'!lo-11I'lfoteC&S CO'IJ'J}Ortal comlO!ilAOSO097fDor.lrfneulQ/3 Pmjed doC'tlinentsfl'failul\Q proqmnllBLSP Immmq IUll1(.Ibook rev 2_docx
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4.4 Transfer stations
When biomass transfer from one conveyor to the next or from a hopper to the
conveyor, transfer stations are used similar to the one shown on the below 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 biomass fuel on the conveyor. The dust filter
unit is show below (right).

l
. "

\
I
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Figure of 3: Transfer station (left, source Dunlop manual) Filter unit (right)

4.5 Shredders (KKS 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 ted 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 hydraulic hoses and transferred into shaft rotation by two hydraulic motor
units one on each shaft.

..1

I
I

.I

Safety issues
It should not be necessary to point out how dangerous these machines can be, if
not handled correctly and it is mandatory that the operators carefully read and
strictly follows all instructions described in the operation and maintenance manual
from the shredder supplier.,

'sttp ilprOJectS.COWloorta) COIl1fpslA050097J[)~'lmcnISI3 Proiect tloCUlllcntsiTr:'Inln.(I pm(jr.'",iSLSP Ir:lIUlnq handbook rev Z.;Jocx
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The figure below show the Melso 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 (e.g., if the torque gets too high and trip the rotation torque
sensor the shaft rotation direction will automatically change).

i
I

Figure 14: Metso shredder and a look down the open knife table (left)

l

Figure 15: Shredder and power pack unit system
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Figure 16: Shredder knife table (left), power pack unit (middle) and the shredder hopper (right)
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Figure 17: Power unit components and shredder with the biomass hopper (top view)

j
f
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Figure 18: The shredder in the pit and with the power unit loca/ed on the ground level sna
connected with hydreullc noses.

I,
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i Figure 19: Principle hydraulic diagram
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, Figure 20: DeS display for one of the two shredders with the status indications and alarms
displayed on the n'ght side of the display. These status indications and alarms wIll only
be shown (be visual) when active.
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) 4.6 Belt conveyers

The biomass conveyors used for biomass fuel handling are all trough belt type.

4'
I
I

Figure 21: Standard troughed belt conveyers (source Google)

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 loose 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 .

. J
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 flreflghting nozzles as shown on
photo below.

,
Figure 23: All conveyors are equipped with firefighting nozzles as shown on photo.
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4,6,2 8elt conveyer principles
The below figure shows a principle of the belt configuration on the conveyer:

Tail Pulley

_.::::::;----_.-.-
Bend PulleySnub Pulley

Figure 24: Principle of belt conveyer

Drive Pulley

Tension Pulley

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 tension is maintained by the hanging weight on the tension pulley,

4.6.3 Conveyor components and instruments
The below figure shows 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 tripping
Misalignment alarm
Misalignment alarm tripping
Tearing
Full stream signal
Fault alarm
Over speed alarms
Stall alarms
Heavy stall tripping
Motor fault

,\

" f

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 order to prevent accidents and/or damage to equipment.

One of the very important alarms is the "Pull core tripping" 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 on the conveyor instruments and components,
please refer to the conveyor operation and maintenance manuals.

,
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4.7 Conveyor belt diversion plough
The Conveyor belt diversion plough (KKS no. 830EBA90AF001) is located at the
outlet of conveyor no. 8 on top of the boiler fuel feeding silos and the function Is to
control 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. 1 or no. 2 Is
receiving work on/off and will either fill silo no. one or no. two.

Figure 26: Conveyor belt diversion plough (KKS no. B30EBA90AF001)

http://projects,cowlpOrla[,comJps/A050097/Documenls/3 ProJeCI documentsITraInlng programJBLSP IrslnfnD handbook rev 2.do().x
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4,8 Magnet metal separator
The conveyor system is equipped with three metal separators (KKS
no,B30EAC1 OAW001, B30EAC20AW001, B30EAC30AW001), The purpose of the
metal separators 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.

.~ ..t~
.j
~ • i

'1
Blomas .1

Figure 27: Magnetic metal separator
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\ 4.9 Fuel handling main DeS display
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4.10 Dry fuel shed
Dry fuel shed is a light storage building for storage 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,OOOm3

The dry fuel shed is divided (in half) into two storage areas for biomass fuel. One
area for each crane and a common hopper with dosing screws for the shredded
biomass fuel that Is located In the middle and used by both cranes to feed the
conveyor hopper that feeds the biomass boiler.

00000000 e 0 0 1:1
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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 half 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.

, 1

l

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 call 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
From the handhold wireless control panel the crane can be operate manually up to
a distance of 100 meter from the crane.

'IO··;OI'l3CCIS.CDWIOor1IlI.CO(llIl}S/A050097'Oocumenl!'>/3 Prmcctdm:;urrnml'ilTf:]lnll)q flroc,rrtnv8LSP .rammq /landhooJc. rev 2 uocx-
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l Figure 29: 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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Figure 31: Grab crane Des display.
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Figure 32: The principles of the grab crane control and da fa communication system.
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I

5 Combustion system
This chapter describes the path of the biomass through the boiler, 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 point of view. For a
more detailed and technical description, please refer to the subsequent instructions
for operation and the sections describing 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:

Two 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 DeS the following way:

hllp:llprojecls.ccw/lportAl.comfps/A050097/Documentsl3 Projecl documanlsITralning programl6LSP Iralnlng handbook rev 2.doCX
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1

5.1.1 Fuel feeding silos
To ensure stabile biomass supply to the boller, two fuel feeding silos are installed
each with a capacity of 100 m3 which equals approximately 20 minutes operation.

'I

I
The Conveyor belt diversion plough (KKS no. 830EBA90AF001) is filling the silos
from a top opening whenever the level in each is getting low.

I
Each silo isemptied from the bottom 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 governed by the boiler load control.
I.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 control the level of biomass i.e.
controlling the filling.

Each silo are equipped with a temperature transmitter for detection of fire. If the
temperature gets high the biomass feeding is immediately stopped and fire water is
injected via fire water nozzles installed inside the silos.

,
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5.1.2 Feeding stoker system
The fuel is delivered to the combustion grate by means of four feeding stoker
systems.



1

, (

J

,

( 'OWl
38 810MASS POWER PLANT

Each of the four stoker systems mainly consists of; fire damper 1 (pas. 3), stoker
screws (pos. 5), fire damper 2 (pes. 6), dynamic restriction (pos. 7), water cooled
casing, temperature transmitters for fire detection.

5.1,3 Fire damper 1
Position 3 on the above sketch shows the pneumatic controlled fire damper 1, If
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
Each of the four feeding stokers are consisting of a double screw conveyer as
shown below.

Each screw Is connected to an electrical motor by a belt drive. The two motors on
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
the grate, During normal operation and with the systems in automatic mode, the
stoker speed Is governed by the boiler load control. i.e. the screw speed
automatically increases or decreases depending on the steam output of the boiler.

hUp:llprojects,cowlpor1atcomfpslA050091lDocumelllSl3 PmjeCI documenlslTroJning progr8m/8LSP trall1ing Ml1dboo~ r611 2.cJocx
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5.1.5 Fire damper 2
Position 6 on the above sketch shows the pneumatic controlled fire damper 2. If
the temperature transmitter detects high temperature this damper immediately will
close and prevent fire to spread to the fuel silos. This fire damper is water cooled in
order to be protected against the high temperature in 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 fails.

I
!

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.

1
. )

5.2 Vibrating combustion grate
Operation and maintenance instructions for this system is described in the O&M
manual section 2.1.

,
http://projects,cowipoftal.comlps/AOSa097JOoCuments/3 Pto/ect dOCl,mentsITlslnlng pro{lfamfalSP 'rainlng handbook rev 2.docx



J
] IOWI

40 BIOMASS POWER PLANT

The primary purpose of the vibrating grates is to carry the fuel through the furnace.
The electrically operated vibrators 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 carried through the drying zone. Subsequently, the biomass Is

ited and reduced combustion to ash and bottom ash.

1
I

, -1

During normal combustion and with the systems in automatic mode, the grate
speed is governed by the boiler load control.
The combustion grate is divided into sections to allow the primary air to be
distributed in zones. This makes it possible to control the combustion on the grate.

l

I,
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5.3 Combustion air and flue gas
Operation and maintenance instructions for this system is described in the O&M
manual section 2.1.

l

Combustion air is air which is supplied to the furnace, partly as primary air under
the combustion grates, and partly as secondary air through nozzles into 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.

r 1

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 controlled.

; 1

l

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, f1ow- 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 regulated by
control dampers.

, The primary air is further preheated in a second air preheater, APH2. The primary
air is led 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

hUp;/lprojccts.cowiporta1.com/ps/A050097'Ooctimenls13 Project documentsfTrainillO p4"ogramlBtSP training handbook rev z.dccx
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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 to the desired position of the combustion zones. The main
steam flow control 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.

5.4.1 Primary air fan
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 be able to follow the fan operation In the control system.

5.5 Secondary air
Operation and maintenance instructions for this system is described in the O&M
manual section 2.1.

The secondary air system consists of a frequency-controlled secondary air fan
which Is running continuously in normal operation, a duct system, flow- and
pressure measurements and control dampers.

hUp:l/projec1s.cOWjportlll.com/p~A050097IOoctJmenI5J3 Projecl documenlslTraininQ program/SLSP Iraining hsndbook rev 2.docx
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The purpose of the secondary air fan is partly to supply air 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.

J

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 injectlon of secondary air at high velocity creates turbulence in
the flue gas, which ensures good mixing of the air and flue gas.

The frequency controlJed 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 injectlon zones are:

1. Furnace ceiling front (Front) nearest the feeding system (6 nozzles)
2. Furnace ceiling back (Sack) (16 nozzles)
3. Over fire air 0 (OFAO) at the entrance to the boiler first pass (2x8 nozzles)
4. Over fire air 1 (OFA1) at the entrance to the boiler first pass (2x4 nozzles)
5. Over fire air 2 (OFA2) at the entrance to the boiler first pass (2x4 nozzles)
6, Over fire air 3 (OFA3) at the entrance to the boiler first pass (2x4 nozzles)

hllp:llproj9ctS.cowfpol1al.contlps/A050097/Documenls/3 Project docum!('1tsfTrafnlnQ programJ6LSP Irai.llng han<lbool( lev 2.dOc.x

The secondary air flows to each of the six zones are measured by means at a
differential pressure measurements and are controlled by means of a control
damper.
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3D model of secondary air dueting

5,5,1 Secondary air fan
Operation and maintenance instructions for this fan is described in the O&M
manual section 2,5,

The secondary 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 be able to follow the fan operation in the control system.
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5.6 Flue gas
Flue gases are released during the combustion of fuel in the furnace.

The flue gas is led through the first, second and third passes in the boiler. These
are 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.

r I
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 order to
control and monitor the flue gas condition.

l 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
Environmental Science & Technology Co., Ltd. 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.

l., 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:

O·e.slgndata
,.: .. '

°C 140Flue gas temperature

Efficiency of dust collector % > 99.25

Dust content in outlet flue gas Mg/Nm3 < 30

Tab/e 1- Design data for the fabric filter,
'\lIp:llprojects_cow1pOI1DI.COmlps/A050097IDoeumenls/3 Project documenlslTrainlng programIBlSP lralning handbook rev 2.docx
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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 filter bags have been inserted in the filter.

Inlet plenum and distribution to compartments

Figure 33 - Inlet and outlet plenum of filter

Figure 34 - Inlet to 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 filter. For every two
compartment there is one hopper. At the entrance of each compartment inlet
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 alr-to-cloth ratio (0.88 m/min) and longer bag life than conventional fnters
with entry In the hopper:

Low velocity in filter prevents gas velocity induced bag movement

hllp:IIPlofects,cowiportal,com/ps/AOS0097JDocomenlsJ3 Project documenlsfTtalning pmgramIBlSP training handbook rev 2.docx
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Low gas velocity 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

....
1

'j

Figure 35 - Principle drawing of support structure for the filter

The support structure is designed to absorb thermal expansions.

5.7.3 Casing
The casing is designed for under pressure operation, 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 to 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 plate is more than 65°, and the hopper is designed to
ensure that the ash will not build up ins/de the filter, but falls down Into the ash
discharge system.

,
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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 are designed to contain the
ash of eight hours of 100 % boiler load, making It possible to perform minor repair
jobs on the ash discharge system without stopping the plant.

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 to 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 bag cage,

Figure 37 - Principle of tHler bag, where dust is filtrated 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 times,

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 neatly inside
the bag and is supported off the tube sheet in a manner which allows the bag cage
and bag to hang perpendicular from the tube sheet. The cage is designed for easy,
tool-free removal.

hltp:llprojeds.cowiponal.comJpsJA050D97/0ocuments/3 ProjeCI "OCLtmentslTrDining pfograml8LSP training handbook rev z.eccx
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Figure 38 - Principle picture of cage and bag

The support wires are designed to minimize bag creasing during bag cleaning and
to facilitate easy bag/cage separation.

The cage has a length of 8,065 mm and a diameter of 130 mm.

,I There are 1,544 bags in the fifter

The total area of the filter bags is 5,459 m2

1 The bag material is PPS

f 1

5.7.7 8ag 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 filtering gas flow.
Compressed air is used to create the pulse, and each filter cell is provided with
header tanks with solenoid valves and distribution pipes.

l
I Pulsing normally occurs at call from the differential pressure switch via the fabric

filter 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 S7-300, 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.

,
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Figure 39 - Tank and pipe system for air
Figure 40 - Pulse valve

closed
Figure 41 - Pulse valve

open

The filter pulsing system includes a pulse valve integrated into the manifold for
maximum efficiency. The use of a lower pressure also reduces the risk of
condensation with moist gases. The membrane and pilot valve ensure reliability of
performa nee,

The pulse distribution pipes are designed for even distribution of cleaning power to
each bag. A rigid support system guarantees the correct position of the pipe on
reassembly.

5.7.8 Clean gas outlet
The cleaned gas exits the compartment through the outlet dampers.

~. oo",,,,,.lIlon

~CI.'.d-ro.s-I-"o-n-J....,__

Outlet dam ncr

Figure 42 - Pn'nciple drawings of the design of the oulled dampers

hllp:llprojects.cQwipartal.com/pS/AOS0097/Documanls/3 Project docllmanlSrrfaining programJBLSP training handbook. rev 2.docl(
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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

, 1

l Figure 43 - Typical monitoring picture of normal operation

The Siemens S7-300 mini PLC system is used to control the cleaning ofme fabric
filters.

The Software built into the Fabric Filter Control can be summarized as follows:

Pressure-drop cleaning

Time-cycle based cleaning

J Load-based cleaning (dust layer thickness)

Manual cleaning

Communication with DCM,

5.8 Continue Emission Measuring System
Operation and maintenance instructions for this system Is described in the O&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.

1 htlp:llproJeds,cowlportal,comlpslA0500Q7JOocuments/3 Project dacumenlsll'raJnlng programJBlSP training handbook rev 2.docx
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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, S02 and dusUparticie matter) and additional parameters (flue gas
temperature, pressure and H20) to calculate the emission values to reference
conditions (dry gas at 1 atm., 273 "K and 6 vol.% O2), Furthermore the flue gas
flow is measured to be able to monitor the total emission in kg for each pollutant.
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5.8.1 Pollutants end emission limit values (ELV)
The following ELV's are specified by the authorities:

Particle matter
(dust) < 30

Dry gas, 6% O2 content< 510 mg/Nm3

Dry gas, 6% O2 contentmg/Nm3

< 900 Dry gas, 6% 02 content

Table - Emission limit values (EL V)

, 1
Emissions of NOx and 502 causes formation of acid rain when these pollutants
reacts with water molecules in the atmosphere. Furthermore, these pollutants has
significant impact upon human health.

"1

I
Particle matter (dust) emissions causes health risk and influences the visibility in
the surroundings.

NOx, 502 and particle emissions are measured for environmental protection.

CO is 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 O2, H20 (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.% O2• 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
It is of great importance that the complete CEMS is a part of the regularly,
preventative maintenance programme at the plant. This is important to ensure a
high-quality measurement of the pollutants 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
personnel (engineers) that are involved in the routine maintenance of the CEMS
equipment.

1 ht!p:llprojecls.cQwiportaf.ccmfpslA050097iDccumenls/::l Project doc:umenls(fralnfng f,fograrn/8LSP training 'landbook rev 2.docx
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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 one another.
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Figure - Flange ins/al/ation for CEMS equipment, side view

5.8.4 CEMS for NOx, S02, CO and O2

The layout at 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 itself it is sent through a N02-NO converter,
where the NOz in the flue gas is converted to NO by use of a catalyst. In the
analyser, the content of NO (NOx), S02, CO and O2 is measured. The NO, S02
and CO content is measured in mg/m3, The O2 content is measured in vol. %.

Since the flue gas is cooled in the preconditioning part, the water is removed and
the result in mg/m3 or vol. % is at the condition dry gas, 273 OK and 1 atm.

J

The gas analyser for NO, S02 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 personnel or engineers at the plant.
Instructions for calibration and maintenance are described in the operation manual
of the PS7400 CEMS system.

J Ill1p:llproleCls.c.owlpor1aJcomlps/AOS0097/Documents/3 Project documen1srTralning progral1'llBLSP training handbook rev 2.docx
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Figure ..Flow diagram of PS7400 GEMS system

Measuring principles"
The analysis of NO, 502 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, 502 and CO.
The measurement is made by a gas flow which is led through a cuvette where the
IR light source and an optical filter has been placed by one end of the cuvette and
a detector has been placed by the other 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 filter 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
light passing through the gas Is measured by the detector at the other end of the
cuvette.

1 Information source for description and principle drawings on measuring principles
is the Danish supplier of CEMS equipment FLSmidth Airloq A/S
(www.tlsairloq.com)
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Figure - Infrared measuring principle

The analysis of O2 is done with electrochemical measuring principle.

The electrochemical measuring principle is often used for measurement of O2 in
extractive gas analysis systems. The measurement is made by letting for instance
O2 pass through a gas selective membrane, which only allows for the gas to be
measured to pass through. The 02-molecules diffuse into an electrolyte solution
and are converted to H20. 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 O2 reacts and is converted to H20. The
migration of electrons between the anode and the cathode represents the amount
of O2 converted to H20, and it is thus an indicator of the Oz-concentration in the
process.
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Figure 44 - Electrochemical measuring pn'ncip/e

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 H20 (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.S.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.S.8 CEMS for flue gas temperature and pressure
Flue gas temperature and pressure are measured to be able to convert the
measuring values for the pollutants 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 of 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 GEMS equipment are sent to a data acquisition and environmental
reporting system. For the pollutants and additional parameters the measuring data
are transferred as 4-20 mA analogue signals. Status signals (digital signals) for
alarms, maintenance e.g. are transferred as well. SpeCification of the signals from
the GEMS equipment are found in the project information for the PS7400 GEMS
system from the supplier.

. I

.1

In the data acquisition and reporting system the raw values from the GEMS
equipment are converted 10 reference. conditions (dry gas at 273 OK, 1 atm. and 6
vol. % O2). 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 ace. to the requirements in the
environmental permit for the plant.

5.9 Boiler Ash

',1
Operation and maintenance instructions for this system is described in the O&M
manual section 2.10.

,
J

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 all ends up in
the combustion chamber. The heavy parts stays on the grate and ends up in the
bottom ash conveyer while light particles goes together with the flue gas and ends
up either as boiler ash or as the fly ash separated in the bag house filter .

. 1 The ash content in different biomass 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 DeS 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 the
ash and at the same time the water are creating an airlock avoiding air to enter the
combustion chamber.

The bottom ash is transported and dumped to an open ash container 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 50·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.

"() d)(()nH~IS cuwlnurlal cnmln~{A05a09710nCume(1IS/3 Prnlecl (IOClJlnenl~ITr~r{1mq pro'lnlh1IBLSP tmlning llamlbook. rE!V 2 uocx
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The water level in the wet ash conveyer is maintained and controlled by a level
switch. If the water level gets low the control system will open the valve
B30HDA20AA002 and more water will be added.

Overflow from the chain conveyer are lad 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.

J 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 installed. When the flue gas flow are changing
direction from downward to upward the ash particles are separated and falls down
into the hoppers.

This ash transport system consist of the following equipment:

I
)

-'
Water cooled screw conveyer below 2nd/3rd boiler pass

3 screw conveyers

2 rotary air locks

l ~Up1/p(olects.cowIporl.l.comlps/A050097IDoeum.nts/3 Project documentslTrnlnlng p<09ramlBLSP Iraining handbook rev z.oocx
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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 wall. In the bottom the ash outlet can be seen.

http://project$,c;owtporta).camlps/A050097/Documenls/3 Project documentslTralnlrtg programlBLSP training handbook rev z.decx
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Super b,~~~1.1

Super he,~t~L2

Boiler real wall

Because of the big opening the screw conveyer is exposed to the heat inside the
boiler and hence water cooling is required for protection of the conveyer.

If the cooling water fails the plant must be shut down.

5.10 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
pneumatic transport system is transporting the fly ash from the 4 hoppers below
the bag 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;

I
I

Compressed air tank

Dosing/fluidizing tanks

l Fly ash silo

Silo truck loader
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Silo fluidizing system

Instrumentation

valves and dampers

Piping for the pneumatic transport

::. ~,,- -r-
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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 dosing/fluidizing tanks are installed below the hoppers of the bag house filter.
The tanks are shown on the below drawing. The fly ash is dropping through the
cone (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
lib" and the fluidized fly ash and is emptied 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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'1 6 Steam and water cycle

I
I
)

Operation and maintenance instructions for this system is described in the O&M
manual section 2.1.

I

J
.1

This chapter describes the steam and water cycle starting at the outlet of the feed
water tankldearator and ending at the inlet ot 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.

J

:._'':
-;,'- ~ - ; .: .:'-,::~ ..... ~. " •• ~ ~::. • .i.: .•.•. .,«. .- •

f
'. 1

6.1 Deaerator/feed water tank

l

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 CO2 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 1300 C at the saturation pressure (2,7 bar):

"~lp:J/p{oJect5 COWlnnflatCl'lmJpS/A050097lOocumentsl3 Projecl (lOCIJIllenIS/Tr:unillQ proqrafTll8LSP t'tllOlnQ /l.()mJbook rev 2 dQCX
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..L..-l.. Imernal steam distributor piping
m Imernal perforated pipe (water distributor)
- - - - - Perforated trays
-- Low pressure steem
-- Boiler teeoweter

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 boiler 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 protect 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.

:lO.HorolP'C!S C'OWI"or1<1IC0!l1fO'\rAO!i0097'Oocumenlc;13 prr\'l~ct docl1ImmlSrrnlinlnq IJfOQrAml8LSP tf:l!nlnq hafillbook rA'/2 dccx
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The feed water pump bearings are equipped with temperature and vibration
transmitters in order to monitor the operation in the control system.

6.3 Feed water High pressure preheater
Operation and maintenance instructions for this system is described in the O&M
manual section 2.9.

-I
I

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 130aC to 180°C while the steam from the
turbine is condensed and led to the feed water tank.J

.f

The heater is a vertically installed 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.

,Jl '

~
.. .1

J
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
water in the boiler,

6.5 Economiser
Operation and maintenance instructions for this system is described in the O&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
two 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 in counter-current with the flue gas.

6.6 Boiler drum
Operation and maintenance instructions for this system is described in the O&M
manual section 2.1,
The boiler 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
steam 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

6.7 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 boiler bottom headers.

From the bottom headers the water is distributed to the heat exposed surfaces of
the bailer, also called the evaporators or boiler wails.

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.

hnp:JlprO;ects,cowlportal.comlpsJA050097fOocumenls/3 P(ofect docvmentsITralntng progr8m1BlSP training handbook rev 2.docx
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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.

I
J 6.8 Superheaters

Operation 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.

j In the superheaters the energy from the flue gas is transferred to the steam, which
causes superheating of the steam.
Water injection valves LAE41M301 and LAE42AA301 are installed after the
superheaters, enabling the control system to maintain correct steam temperature
before superheater 4.
The steam is then final led to the steam turbine.

!
J

I
I~ ..:.

6.9 Vibrating grate
Operation and maintenance instructions for this system Is described in the O&M
manual section 2.1.

I

\._,.'

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.

l 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 oil and natural gas, The burners are
intended in case of shortfalls in biomass supply,

6.11 Steam 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 order to remove this layer a soot blower system is installed.

Ash layer on boiler tubes before and after cleaning,

-nuvororects ccwmoual comfos/AOS0097/Documants/3 Proiecl nocuments/Trammq llrOl1f1:l.mIBLSP IrOlnrnq l'1;H1[JbIlO~ rev 2 dccx
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The soot and ash are removed by slightly superheated steam that are blown
against the soot/ash layer on boiler tube surface. The ash fall down into the
hoppers and are removed together with the boiler ash,

l
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 retractable, In order not to be damaged
the lance of these sootblowers are removed from 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.

I
\
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Retractable soot blower of super heater 1and 2,

6.11.2 sootblower operation
When a sootblowing cycle begins the sootblower 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 boiler 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 tubes.

4 When the lance are fully inside the boiler the rotation of the drive motor is
changed and the carriage retracts the sootblower 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 failing the soot blowers must be retracted immediately.

6.11.3 Location of superheater sootblowers
The below 3D model of the boiler shows the opening between the superheaters
where the sootblowers are installed. Because of the relatively high width of the
boiler (approx. 10m) soot blowers are installed on both sides of the boiler covering
approximately sm each. This gives in total 8 retractable sootblowers.
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6.11 .4 Economizer 1 and 2 sootblowers

I
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 tubes. The
sootblower lances are permanently installed inside the flue gas flow.

~DCJ
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6.11.5 Location of economizer sootblowers
The below 3D model of the boiler shows the location of the economizer
sootblowers. Before each economizer section two sootblowers are installed. This.
gives in total 20 sootblowers.

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 Le.
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 O&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.

"1

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,
corrosion would run wild, soon the boiler tubes would start to leak, and valves and
nozzles would be filled with corrosion products and become unable to function. The
main tools to avoid this and maintain good stability and integrity of the boiler
components are:

[
)

• Applying only make-up water of good quality, l.e. essentially pure without
contents of dissolved solids (salts) or other contaminants,

• Controlling the chemical environment by feed water and boiler water
conditioning, i.e. addition of the right chemicals in proper concentrations.

)
I

With high purity water in feed water and boiler systems and a suitable pH from the
conditioning chemicals. a protecting layer of magnetite, Fe304 - an iron oxide,
forms an d covers th e 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. Pores 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.

l

l
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Pores

Oxide layer
of magnetite

Steel
material

Schematic picture of a protecting layer of iron oxide on top of a steel sutface.

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
boiling 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 order 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, t.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 teli. 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 on 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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Acceptnblc OUI or ,()l1lwl

Nonnul limit Action limit
Incrensing value

Shutdown limit

Operational regimes according to risk of failure 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.
• Action 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 components 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 on the operation of the boiler, i.e. no
shutdown limit is defined for those ..,

i
The following table gives an overview of the chemical parameters and the
relevance of them.

.," ..

Specific SC

'1
conductivity

l Acid AC
conductivity

pH-value pH

IJS/cm Measure of the purity of feed water,
steam and condensate. AC is a key

in feed water and steam.

J,lS/cm Indirect measure of phosphate in boiler
water. Increases in boiler water, if salt
contamination occurs. It is a key
"'''',·'''....'':.''''r in boiler water.

Measure of the strength of acids (pH < 7)
and bases (pH> 7) in water. To 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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Dissolved DO 1J9/kg Oxygen is an oxidant that reacts readily
oxygen with steel and magnetite. To maintain a

proper protecting film of magnetite the
oxygen level should be kept at the low
J..Ig/kg-leveJ.It is a key parameter In feed
water and steam

Ammonia NH3 mg/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 N2H4 mg/kg Hydrazlne is an oxygen scavenger that
reduces oxygen in condensate and feed
water and keeps the level In the low
j.Jg/~g-ranQe .

Phosphate Na3P04 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_QH above 9.

Sodium Na J..Ig/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 tJg1kg 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 workinq properly.

Silica Si02 J..I9/kg Silica is a contaminant that concentrate
in the boiler water but also 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 measured on-
line.

Table of sam olnts and on-line arameters

On-line x
x

SC

xAC On-line x

hllp:llpflljecls.cowiportal.comlps/A050097/0ocvmenlsJ3 Project dllcumentsITralning prograrnlBlSP tr81nlng handbook rev 2.docx
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pH On-line X X

DO On-line X

NH3, N2H4, Manually NH3, N2H4, P04, Fe Na Si02, Fe
Na3P04, on grab Fe
Na, Fe, samples
SI02

"'1

All sampling paints 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 DeS, The
manual sample lines are omitted from the figure., ·.;!.1tfIII 14';1'11:),1' oruA,.fIwodIH,pc O"lClo"f'«t'HM ~ c..-.IIM ~Of'(_N G

•

~-.~. t .," JU';NI)t~n.·. ~. ( _,.t'*)~OI: ~
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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 regulating valves displayed In the figure are used to adjust the flow to the on-
line monitors to a suitable rate, typically 0.25-1 Llmin. 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 Llmin. 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 hydrazlne

l

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 to 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 should 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.

I

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.
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Storage tank and dosing pump for tri-sodium-phosphate.

Below table shows the normal ranges of the conditioning chemicals that the
operating personnel should observe.

l

I Specific conductivity in feed water should be measured on-site at the sample rack
by means of a portable conductivity meter, ammonia and hydrazine are analysed
on grab samples. 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 by means of acidic conductivity on-
line and a range of laboratory analyses as shown in below table.
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The measurement of acidic conductivity is performed on-line: the remaining
parameters are measured on grab samples. This should be done regularly to keep
track of the chemical conditions of the water-steam cycle.

i 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 clarity all on-line measurements are shown in
the first and all laboratory analyses in the second

l

'1
i

NO: Not defined yet.

http://projeets,GOwiponsl.comlps/A050097/Dacumentst3 Projecl documents/Tr8lnlng progranV8LsP training handbook rev 2.doex



J
BIOMASS POWER PLANT 85
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Action levels for laboratory p.arameters
. Paramete Unit Shutdow Actio Nonna Nanna Actio Shutdow
'r n n I I n n

Feed water
SC !-ISle NO 5.4 8.7 NO

m

N2H4 mg/kg NO 0.01 0,05 NO
NH3 mQ/kg NO 0.7 1.5 NO

Na mg/kg 0.002 NO
Fe mg/kg 0.020 ND
Si02 mg/kg 0.020 ND

P04 mg/kg NO 2 3 NO
Fe mg/kg 0,100 NO
Si02 mg/kg 1.0 NO

f' ".:'.,::>:··}t;:; • ,·;:;,,\.:<t;~:l:f'/;;:K7~~·,f'h:~~>$at:i~fe£iffi:;~J~~~~~p~~:~¥./t{y¥'t~!1i;}·~i;i3?f~';!;q::~~;r:?
Na mg/kg 0,002 ND

I . ". ,':' .. ,:" ";;,,,;~::~,;, "":Sup:<steam:' 'Z:>::T,,;: ':~'::(;C . ";':": ; :')'\;;".' :...:.;:,...c:

Fe mq/kg 0,010 NO
Si02 mg/kg 0.020 ND
ND: Not defined yet.

With these two tables at hand, the chemical conditions of the water-steam cycle
are easily overviewed and checked.

i
6.15 Steam-net System
Recipe 1 operating display:

.1

1
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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 5 bar pressure header controllers 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 trend
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
controllers, further to the right the controller description, controller Bias values,
controller status lights (active/inactive), controller modes AJM, auto-hand station
modes AIM and hand station outputs.

On the upper part there are three values: the first on the left shows the actual
pressure in the corresponding header, the second In the middle 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 = setpoint

E = error (control difference)

For each pressure level there is also a red pressure deviation column, which
indicates the error (control difference) in corresponding header.

Function

When the system is In balance, the red pressure deviation column is actually a thin
red line 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
controller is always trying to maintain the pressure in the header at the given
setpoint value. All other controllers upwards have ascending Bias-values, and the
ones under the green line 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 controller becomes active.
(Note I The status light Is lit only If the controller can have an effect on the valve
position. A scenario is possible, where a controller would want to control 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 actually 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 ail the
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J controllers between that and the green line would try to take part in the control
simultaneously, 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 #6) will follow until the pressure is back in
balance. 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.

Operation

1
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 operator 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.

1 The Bias-values for the controllers can be given by clicking 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 will never
become 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 persons. 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 "He"
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
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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 (Auto/Manual).

By clicking the "Controt'-button of the valve, the hand station faceplate is opened. It
shows the tracking between all the controllers connected to the particular valve.
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 operating display:

.J,!_
~.' '\-~, . ..' .' I

.::.1~~·i;>.d~:~~l~~~2~··:;~:~'~~·;··;.··..
. :S:·l:·.:{::;·~>.)~'·.·~;:~:';.;/ii'"~.(-.:.,:.'.. ;....';~..;:;..'~. ~..~:.,... :

'.
. ..._

~ "T'G'i'lf' .' •_. .

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.

hllp.llproJecls.cowlportAl.com/ps/A050097/DoclIments/3 Projecl documenlsITraining programlBLSP training handbook rev z.dcex
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Recipe 3 operating display:

1

--
""!II.IIIT,~_" ·t .. .,..~ .....

'''.iI!''',~ ...... ,.. ..• v._. . .....M.. . •.•• ' ••.••• _

'j' '.:.
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~ ""\1' :.- - e ; ' .• ,

,
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:

f

~ "'1f1 .'~ • • -', " '

This display can be opened from any of the recipe displays from the pushbutton
"PRESSURE MEAS, SELECTION",

IJltp:lJproJeds.cQwiportal.comlpsJAOSOO97/0ocumenls/3 Projecl documen'srr,ainlng proglamJBLSP 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 level
name.

In case one of the pressure measurement signals is giving a faulty measurement,
operator is not able to select that measurement for pressure control. In case the
selected pressure measurement goes bad, there is an automated logic which will
automatically switch to use the back-up measurement.

Artificial load display:

-..

."1;"" .. ,~, ,
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 5 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
boiler 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 PM? from the
artificial load logic. In case a paper machine 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
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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 load" 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
load",

Please note that even when the artificial load is giving a valve opening for the vent
valves, the vent valve pressure controliers 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 to deviate too much from the header
pressure setpoint.

Default bias-values display:

~
I

l

. , . . . ~.
:;'~~·~.;~~;;:~~;~;'N~;;'~;~~:'~~FiF!q7:;::L;:~~:~"~-
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,"'1" "'''I;''' , .•...•

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, operator
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:

0--''' .....".:r.: " t·· .
! '«B:rPr! 1 .1t<MHAL <:JF'EM1'1l«I MoOt

.~

~~!._J ~._$!IEC"IlD~ ... ~1.L,---l-I_:!:-.---,-_.Ii__,....,...~~~L.~ ...ii.~"...............~~,..-

" "'lJ1mtl"lf . , ,.-'. .' , . .

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 control, and the feedback value which is given from the boiler control
system.

Operator may also observe the gas 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 controller; as well as the gas
boilers own start valve controller,

The biomass boiler control display:

1" \ -- - - • ~-., '
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\
l This pop-up is opened from the "Control" pushbutton, located in the steam-net

overview display, near the Biomass boiler.

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 tho boiler
control system.

'1

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 controller, as well as the biomass
boilers own start valve controller, 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 possible: then only the start valve controller from the
boiler control system is able to operate the vent valve.

The reducing station control displays:

.9

.... " ..

l, 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:

http://project.$_cowiponal.comlps/AOS0097/0oc:umenls/3 ProJect dOCLlmenlsITrainlQQ programlBlSP Iraining handbook lev 2.docx
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These pop-ups are opened from the "Control" push buttons, 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 controller behaviours in
more detail. Both of the pressure controllers that have a possibility to affect to the
rsduclnq 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 arlificialload value from
these displays .
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CON lilAC!' FOil') In: ,~la'I'I.Y OF I;,\~ "()rll"J)I'.slHl,\I.lJ,~E,~ cO.la:I'H:H,\TION

II Y 1111.<';('()NTH/\ (.T, uuulc hel\\ l'L'11 ~l'l i'i< )In! u: I~N (ii\S I'II'EJ.lNES I.IfVlllELJ
(11c'lcin:llkr relcrrcd III ns lhc ''('111111':111,1 "r. IllId "AC.'I<A(;I~S LI(\l(TI~1) having the
";llliS "I' I .imircd (\llllI'IIIlY (l1l'1'l'illlll'iL'l ,'aill-d 111,'"( 'IJ IISII III C1''' I, 11ll' Cnnsumcr ngrcl'S 10

:,url'll;l~l' lrom till' ('011\1'1111:> alld Ihl' ('IlI\IP;III~: agll'c~ h. sllJ'pl~' 10 the ('OllSIIIlI<..'I' Twenty
(111) 1\1/11('1'11 of nruural (ias (III Nine (')) 1lIlIlIrh,~ (ivllll'l'il III NOI'L'lIIhcl') alld "All ;;1111
,1114:n IIrlliluhlc" basis OIl 1',\ ('1('\(;1':,1-; 1.1,\" Tim, ('11,\ II It()/\ n, SINGII \VA 1,A,
1(0]' IL\I)IL\ I,JSIIAN !lOAD, I)ISTHJ("I 1\,\SIII{ lill' IildllSl1 i:d IIsal,(t.: s. ('Il'

~'~I\L'I''''II''' I'r,'"1 111l' ,j_~_:__ .... d:l~ \II ,_,/vile JygI .._ UpOIl llie icrms und
l'\\lItillillll' SCI I','rlll I'L'ICill:rI'it'r ,111.1 !li'.':: rl. "! ',"11'''1 ',,,/0,", :")(I"I'lidili(1l1~ lit allv) rpl'

-!ll' rinu- bcjll~ iu ~~.;l~' ,'II IItl..' llHI,'j,: 1.1:. !\.; :!I.. I;[:~.' ~""_'::~i! In j~'!l": I~,-qh fnl" \h" ... (i:lt:

,'III"UIII,'<1 ,111.1 I'IIr hire ,., Hll' 1II"kr ,\:lliI, 111.,1,'I ""1,'''' ,I', ;II Ihl' dillt' here .. r an: set out
I't'"1\1 '.

TERIVIS AN I) CONDJTION~
r. DEPOSIT

I I luuucuiutcl y upou Ih,' t.'x,:\, 111'1II II "I lhl.~ :1!:l1'l:t.:JIIl'11i b)' the Consumer, 111('
Cousumcr shall r;",I' t/) the l'IlIIII':III" a Slllll (.1' I{s, :\1111,20111l\Iillioll,~ iI. Cash
equivalent 10 t\\"11 121 months L'SIIJllale'd (;a~ COIIS"llIptioll Ill' lilnrish n Balik
(;11,11':1111,0 or Rx, .J(12,J!'i'J /llilli(lll~ iSSII\,t! hi' unv s(\l<.'dukd Hank in Puk istan, ill

:I'.'I'onl:IIlLl· l\ill1 IhL' l'II<:1ilsnll'"":'I'III:I, l"llIi';lkllllll tlucc (,1, 111()l\lhs (;slil1ln(cd
(;IIS 'OI1.~lllll"lil'" as Sl'(lIlil.I' I,,-,PI'Sil Ii,! til<' (lI'rlill'lll:lllCt.' 01' its oblign!ioll,

II' .~\I"s,'qll'·111 III Ih~ C\,'cllli,dli "I' II,i ... "f!ll'l'lIll'liI hv Ih~ CIIIISllllll'!' ,!lId lhl'

(\'1111':111) •

(;I) Ihl' 1 '1111"" II Il'l' sil:"1 <1,",111' 11,',1.111,,('"11 ,d :"hli""11:I1 bill II,',. ,'ql.~l'llll·'11
"I\I';lilill!~ ill' (\':1\,' 111"",.,1111'1'111'11 ,01 (i:I',I',1 Iill' ('I'II"lIlll" Ill,thl' lI~II:01

"""""11'1,1;"11 1'1' I ;",,1'1 u«: ( ""','"11\" "h,dl I", ",IIL'I II iw ill<:1":I~\.'d,

1,t J ~~, \' ( '" r .......

l~ I ill :1<1\ IIt'\\ 1:1\ p~ \ 'l,!'V" ·;11 d! !',' It.'\ \Vl~ \IH (;;\'; h~' 'lH,' (i"\TIIII'i,:111 PI

1111,.':11,It ,,{ill'l illllhlild' III ;111', -,11,,111.1\ 1" I.'iI:llrC ;11I:,';id~ 1I.,\·j\·tI nil (i:I':

',. \:l::l! I I,...· i til'l ': I ~\·d.

':g" 111 ;l!ldilit\1I I" 111l' "'"11 :l:\'III!II!'1 \1 il~ dh t 1:111'<1' i I ;11'11\ V

Ill.' 1,1':" :.1 [!...·III·HIII Ili'111 ,III' (',\1\,,1"'1," Hili ,1,1' ( "il'\IIfII. I

IIII' ( "'1111"111\' ,,11:011 tr,1I L'
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("'HI"/' I Jill SU('/I{\ n] l(}{Hl!( In (;111 JIll IndtllUldl {/\I'l~' (." ~j IW/rUlOl1 With
)\1,:\ /'11' .l..t'.~I·' I "'Hr. d. ')/\11" 1",1"'1:

11l1'(.'(lIIIJl:lIl), SUl'1l :l11HIUlll ill (';lsll or Iuruish n n,1I1~ Guurunicc ill lieu or this nmouut
fnllll any ~l'ill'dllkd Bunk ill P:I~i.'\I'III. ill accorduucc with Ilic enclosed profurmn, Oil

:In'(III/11 \\1' addiliull,d deposits <IS the Company llJaY deem necessary or expedient
I'nl\idt't! till' Illl,1I <l1I1(lUI\[ required 1(1Ill' dcpoxiicd under \uh·cl:uIsc 1,1 alld 1.2 of [his

cl:ll\,c .,,11:111IInl excl'l'd the :lIl\OLlIlI which. :ICC(Jlliil)t1 tll till' C.,tilll,I[C th:lt IIIL~ Company
may fr!lll) lill)l' 1(1 lillie make. the ('ll/I\lIl1ll'r ""I) 1\<1\'\' tll p:l)' to till' CUI1lP"I!), under lhi'"
ilgICl'll)l'lll (III .ucount (II' PI(lil:lhlc CIII1<';11l1'lltillll (II (iii' ill three /ll<llltlls logcthL'r w ilh
1:l.xes alld cli:lrgl's P:IYilhk thereon :11l\! three 111\1llt11SrC1I1 I'm tile meter.

The xccurit y deposit if ill cush is it security III he retained hy the C(lIIIP,III), Io r lite
dUfnti(111 \)1' this Contract Iliid the COlll1x1I1Y may at its option lise the sccuriry
dl'Pll"il for the purposes of the Compan y [rom time 10 umc. Tile Company shall
he cutitlcd to set c,rf 1'1'0111the (II 111 HII1I of security deposit uny amounts due Irorn
111CCOIlSlIII\Cr to tile Company Oil any account wluucvcr. No connection 1'(11'Gas
hciug supplied hereunder will he activated 1)\' muiutuincd in the absence of the
t 'ousumc:' pi1yill~ the appropriillc prevailing security dcpoxit to tile Compun y Of

furnishing all ;Ippnlprialc hunk ~lIUrall(CL' for such .uuount as cPlltcllIp\;lIcd hy this
('I:)[\,\.' I,

2.1 SUh/l'CI III llie PIU\'I.'ll}lIS Ilcrcin;lIkr ur.ulc. the Consumer shall pay to tile
ClIfllpallY price Ior the Ci;\s supplied II) the Consumer <Inti 11\('mininuuu chargL's
;1, lI(1tifiL'ti II)' the C'umpctcut l\lItll(lril y I'll) II I tiu n- II) I imc under the !)il rf<.t (ias
l{qw/alt1ry t\ullHllily Ortiill:llln" 20()2 :1.\ (I\()dilil'd, ;1I11l'llllnlllr altered ill future
(.11 ;lll~ suhs!itlllil)\1 thereof. Till' miuinunu L'llargcs ,,":III he puyuhlc by tile
Couxutucr til tile ('OIlI[>"I1Y 1'1"\)11)IIII.' ti,llL' 1)1'ill~lall~III';" or Cias 1l1L'!l': irrcxpcct ivc

lll'tlll' quantit y \)1' (ias used hy the Consumer

Dute (If Meter Install:lli(JI\ _

.1. T!\ 1\ E ott PA\'

,I, lruru lilt, l'(III\I!)CIlCI.'IIlCtll of till' gas lIpCrati(II):, l[;lll' uud tlmillg tilL' 1(,;1'111IIi' Ihis
(.'1)1111<1('1, Iltl' ClIIISli 11\1.' I' sh.ill tnkc :\ minimum spel'if'il'd quantity Ill' (,as per
1\ !ulltll i.c cuunl ro :;W,,' nr til\..' g,lS delivery r()1 ruch contract IIIUIl(l! (11w "Tuke or
l'ilY ()Il:Hltity"), ()1Il) IlHIlltl\.~ hH.,is (Marcil ttl Novcrulx-r), railillg wliivh thc
('Plhllllll'r sh:dl i,) ..nv cvr nt 1''') 1'(11' Ihl.' sp\'lilil'd lI"anlily (If g;ls 11()11:lkcll hy it

1\11:111)'1\':1\(111 II 11i11"'l'l cr.

. \ , ,~ Ih' tkll\'l'IY \11 !!;I, rltu illl2 illl) 1111111111cnn Ill' p,lIliiilly n:dlll'l'<l (II uu.i lly
111L'\'(.'1I1I.'d for the rcnsou 111:1t\)]lL'I:llioll pi the lkli\'l'ry \)1' ~[>L'L'ilil.';1qualltil)' ()r !-las
:It till' (klil'cry 1'l1llltiliiS IIL'CIl intrn uptcd or l'Illl:lilcd during a 1':lrli\'l11:11 [ll'l'iod hy
I'll I Ill' \d' clalls\' 17, IX & I () ('.~ :;)is l'lllItl:ld, l'xlll'ril'Ill't'd hy ('(IIIlP:IIIY hll whilll

("'I11l';IIlY sll;lIllIlltlli.' li;IIIII' III pll_\' :lIly l'1I11'111'11':il!il)11.IhIW\'\Tr. IIIL'}'.;I'; til'livery.
il 11l'1 lakL'tl hy Illl' ('llll\\lIIK'I, (III :lVl'('1111I (II 1I1;lillll:Il;\lIl'(' (II' fill' ;111) (lIIIl'(' Il';1'-1111

ror P!\CI(I\(i[S UI\-\lITD
·1',.(··.' ,II.'
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\\'ll<lISilCVCI', il is iucumhcut upon Ihe l'OIl\l11I1Cr tn p')Y for such Ljllilillity \)1' gus,
Illl' lkliH.'i'Y of' which may not he 1,lkcll,

4, l\1l~TEI{ Hl~NT

4,1 Till' ('OIIStlllICI xhul l "I.~{I POi} III Illl' COlilpilll), (,CIII 1>1't l ic rueter at the "lie of
(t, I (>()(),()() per 111011111, or ax Iix ctl by the Company [roru time to rime. froill Ille
dale I>fl whicl: tlte meter is [ixcd IIplO tile d.uc when tile sume shull be removed by
the Compuny n~ tl'e written request of the Consumer provided if the quantity of
(hIS consumptlou necessitated rcpluccmcut or meter hy a meter or different size,
tile Consumer shall pny rent of tile new meter <It the rate prescribed by the
Compauy for such rueter.

5. OTlllm CIlAHGES

(II addition to the price or Gas uud meter rCIlI, the Cousumcr shall illsu pny to the
Compuuy ,III tuxes or charges levied 011 (las by nn y Go vertuucnt or Local or other
uuthorit y or nny increase ill the rutc 01' chargcs or (iils hy thc I'tuduccrs/Purif'icrs
()r Ci :1\,

Till' ('11IIS\lIIIt.:f' shull be eillitll'd In service o ! Illl\lsl'line /;lIlpliillll'CS etc. UpOIl
pa) IIICllt u l the service chilrge prc va ili ug fro II 1 time to time.

(,. J\lEASUHEi\IENTS

(I, 1 Till' unit or volumetric Illl'aSUfCI1ICI1t sli:dl bl' (lIIL' cubic rO()! Ill' tias at absolute
pressure nf 14.(>5 pounds pCI' square inch .Hld temperature or (iO degree Falll'ctlhdl
(or tlwir cquivuh-nt ill mcuxuic ) withuut ndjuxuucut 1'01' water VHI)(JlIt' content and
l'l'qllircd cnn cctinn faL'tOl's SlIL'h ,IS pt csxur c. r:l1l1'i 1I).: tcmpcruturc. spet.:ifil' grnvuy,
dcvlntiuns froin Boyle's Law, cxpausion and Reynold's number shall be applied.
'lltc vulue of uuuosphcric pressure for calculating tile pressure luctur shalf be
1.lfl) p()ullds per square inch und tile value Ill' nccclcrutiou due to gravity shall be
.12, (7 lcct pCI' second pCI' second. Tile <.las dolivcrcd hereunder shall be measured
ill a(t'ordalll'L' wiil: 111CliiOds ill lISL' ill tile illdustry I!l.:llcmlly :11111rccuinrucudcd by'
tIlL' (;,IS Mcusuremcut Cunuuittcc of the Nuturul (I<IS l.>Cpmttllelit Ill' tile Amcricuu
(;as I\SS()cI~l(i(lI\, upplicd ill n practical muuncr.

(,,2 Tlu' unit Ilf rucaxurcmcnt rill' tl,,' jllllll(I"l' or hillillg shilll he tvl1'\'lIITlf (Milliou
Illitl. ...11 Tlil'IIII;i[ l lnit-, III IH::Il) ('()IIVl'III'll 11(1111 volurucuic 1'I'l'llnlillgs I
1I')!i,11 ;11il>lI, ""ill!! '\LIIIII;II11 l'I>I1' CI ,ilill I;(l:IIII' ;1' l'l'l "I;III\lill'li Ilf;H·til~',~,

7.1 Till' (;:1." ,'\II[lplicd under Ihis (\11111':1,'1 xhnl l Ill' 111'('lIllIlIill:llllly tlH'th:IIH' with :1

~I"" healing \';IIIIl' ill 1111' i'illl!!l' Ill' XXI) (),')() liT!) (I\tit,ish TIll' I 111:11l Iuit ) 1'l'1'

For p"Cf(!\CrS U/VUT[O
1"'1'" \ 0' l.'
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SI:Hlti:lnl l'lIhic 1{l()I, However, till I ilig /\I1I111,alTurn Around period (lr val ioux (,:IS

fiel\!\ tlli~ hC<ltilig vuluc 111:IY l'Il:tllgC tlmillg Ihal period,

Till' plC~StliC of C.lS to he supplied will he .1) psig (Pollnd pCI Square luch
( j;lll~l')

B,G/\.s (\ILTt::I{ ANI) OTIII~:H COt\]]'ANY'S PHUPEHTY

H,I

X,2

/\11 pipcs uud nttil1g~ 1"1'0111tile (jas Muin t() the property line will be provided by
the Co.upuny lIlid ~JlaIII'Clllaill' Corupunys properly, ;\11 pipes and riltil1l!s 011alld
within the property line will be provided hy al1d at tile expense (If tile C(IIlSlIIl1Cr,

the Compuny 1I0t being responsible 1'01' leakage or G:IS from, nor n..'pilirs In such
pipes 1)1'fitlings, Tile uuiin cock service regulntor lind inlet ripe of meter and tile
meter then rented from tile C'OIIlPflIlY will be Iixcd "lid kept ill repair by the
O)lII[1<1I1Y free of charge, Tile Consurucr sh;1I1 be responsible fur the safety of the
Ill\'tL'r <ISwell ns the service rcgulntor, valves uud till' iulc: pipe of' tile meter from
,llldt, Illss, cl.uuagc, etc. duriug the ex istcucc \)1' this Contract arul xincc these are
fitted Iur the purpose (II ensuring conl inucd (lil,~ supply til the Cnnxurncr at their
prcillisl's, they shall ill cusc of any SllCh eventuality, he responsible 1'01 payment of
Illl' ,Illil'e pf sucl: rueter. t'cgul,lll)l', relief v.ilvc s. pipe ClL'" if rcplalTlllclllS nrc
ll'ql1 ired,

Companys 1I1Cl\'I, the registering index of tile meter, prcsxurc rcgul,lI(jr(s),
11I'CSSUrl' recording' twuge alit.! fllCICI' 11Y-II,ISS valves xhull he scaled by tile
(.'Pll1P'II1Y'S 'llltliut'iscd rcprcscuuuivct.«) \lsil\g ('Olllp.lI1Y'" aUllioriscd seal ill
l'I'L'St'lll'L' or till' Consumer or rln-ir uutlu n ixcd I'l'PIl'SClllati"c, The ('OII:;IIlIICI' will
thc u he I'cspollsihlc to ensure tll:!t the ('lllllJl:IIly'S meter illcilidilig rccordi fig

l:qllilllllCll1 !'(lr pressure .uul Il'llll'l'I':lllIrc rCl'mdillg, rcgulat(lrs, relief' valve, etc. is
nut 1,1I\l1'~~ICd with lIlld if an y such t:II11PL'Iill~ i~ r(lul\d, it shall Ill' HI tile sule
Ihlhility or the Consunrcr. The: ('(l'IIP'llly',~ alllh()l'ised rcprcxcntut ivc xhull check
the rueter in the presence of till' C'0l1S11I\ICr'S 1l'l'l'l'SClll;ltive IH)(1t or whom shall
suuultuncousf y sign the register Illililltaillcd lIy (Ill: Couipnnys rcprcscnuuivc ill
tllis respect, ill token or inspection 1)1' Illl' rueter. itx condition ;llld the index
111I1II hn,

t),1l0USELINL'; INSTALLt\TlON

(),2,

i\III'i[lL"; alld filling" on .uu l withi n thc Illlifll'lly 1'll\llllblY wull iliHI lIpl(l Iill'
(. '(11)';11111\'1 r.klel St:ltil\1I ( 'T\I.'i) ,,11:111 Ill' Il'll\ll'd :1" "II\I]!SL' I.illl~", Ii ~;h;ill be
Il'~I\('II~illilily IIi' the {'PIISIlI11L'1 (II cuvur r ill,l;ili:tli,JII (II "l lou:«: I .inc" , usillg

111:11l'1 i;lI" .lIld ITllilll-!-' ill ilL't'llId;111l'C wrtl: 111;111. Il'l'hllit'ill SJll'l:il il':lli'Jlls providcrl
;lIld :,1J'll1(l\'l'd II)' 11ll' ( '1111'11:111)"

"The "l louxc I .iur " mcruiuncd as ill (),I irlll)\'~' ',11:'" I'l' l.l'slClI lIy 'lite ('1l111Jl:lIIY's

1\'IIIl:o.;l'ril:lli\ l' til \'11,111\' ils l'llIlIlJllllily Itl 11](' 1I'I'lllli(';1I :;pt'\'ii'i('aliPI1.'. ,l1ld 11t-';igll

:lIld i" 1,'<.:t' frlllli icaks, III \':I"~', it is lIlI"I'1 \ I'd 111:lt ,;""" i\ f(l1lnd III II\' d('viatillg

for P;\CI(!\G ( S I "\-\, , [I)
1',1;'" I,ll,'
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rlllill UH' ;!lI()Id', ;111 lkkl,'I" [lointed (I lit hy lin' ('111111',\11), shull IH' Il'l'tilicd al the

t 'llll"1I111l'1', lllq III the l'ullcx: ,;11 j,j'il('ljllll III' Ill\' ('lllllP;III)',

10, 1\ 11<TEI{ I:"ISTALL/\TION

101 Till' (i;l~ meter shall be ill'f'ixcd hy tile Courpuuy ilt tltl~ property (ll' tile Clll; surucr

;11 tile xuggcsrinn of the Consumer Hill! if <It nny time the properly boundary where
thl' (;i'~ meter is ilffixcd turns ou: 10 be of SO"IC (IIII.' other thun the Consumer (II' if
there i,~ au y objc ctioo to 1111.' <lITi:<ing Ill' the (i;IS rueter hy the OWIlCf of the
property, the C:OlllJl<1I1Y shull lie at liberty to remove lite Gnx meter without uotice
t(l the Consumer lind 1(1 disconnect the (i,IS slipply lill such time IIt:l( alternate
phlL'c is provided by the Consumer for affixing the GlIS meter, which shall be
cut ircl y nt lite expense of tlie Consurue»,

In,2 The CUll1[l,IIIY shnl] retain the title alit! ownership of ill I regulators. IlICICrS, pipes,
valves. devices alld other ~IP[lurtclllllll'eS "Llced hy it upon the ~;ti<l premises alld
muy l'l'IIH)VC 01 replace tile SililiC <It iHI)' lillie be lore Ill' ariel' till' tcnuinution or IIII,'
CUll Iruct.

II. H..JltTIIEH CONNECTIONS/ALTEHA'!'lONS

I 1,1 The Compuuy shul] have tile ri~hl III provide 1'111'111<.:1'connections to otltel' parties
PI' premixes Irom the outlet of till' reg_ulil\o, installed for the purpose or supplying
(iils 10 Ihe ,)I1I'V(" mcnl ioucd prcmises oj IIII,' C'IlIiSlIIIIL'I' hut tile ('1)<;1of ally
alteralion ill or addition to the pipes ilnd fittillgs incidental thereto shall not be
horne by the Consumer.

I I,:' Altcuu ion ill or ildliitiolls to Gus iIISlilll;lIillll,~ will he made Dilly by tlte C'OfllP,II1Y,
[\111 u.c CIIIlI[1I11lY, IiHI)' ill cxccptioual l:il!'.l'S l'Xl.'ll'isl' its dixrrction tl) permit Ille
Cllll''llllll'r t(l undcriukc ultcrntious ill or "ddiliolls III the (iii:; iustull.uion«. Such
Pl.'llltissiLll1 must !It~ohtuincd ill wrilillg lroru thc (.'tHll[l""Y ill .ulvuncc.

12. j\J.!::TEg lNSPI':CI'IO:"l

1 2. I !'lI) Illl:ll'o i-, III l-c Llllllll'vll'ti 1\1'JI tll,I,I'lIIiClll:d 1111111IIIL' ('Ollil';1I1y'\ pilH.' I~xn:pt

11\ lIll' ;llll!Hlli,I'tI \\lllklllt.'11 (II Ill\' ('111111';1111' 'I Ill.' 1III'Ins ;IIL' jI\Sfll~CI('d

1'1'1 iptliv;Illy, Till: ('(lIIlP;IIIy'~ ,,"111111 i'l,tI Il'IlIl"l'II!;lti\'\:(sj xhnl] II';IVl' 111'/' "l'l'l'~"

ur ~II[ll'''\IIII;dlle tillh.'S lu iIlSI'l'cl, adj\l~t III' Il'llI,,,n' 111(.' 1111.'ll'IS \II (llhn [,jtlill).!,\ (If

:'1 Ipll rt 1:1l;1I1l'l',~ I\' i t II( uu lc I PI' il i lIt11 ;111\.'1.',

"1,\,1 'l hc Il't:istl'l' \)1' tile IlIL'tl.'1 1II:Iilll,Iilll'd II)' Illl' ('prlll':lIlY sll;i11 IlL' prilll;1 f:lI.'k
n itll'IIl'I' PI' till' quuniit y (ll (iii" l'l111,\11 Illl'tI, hili .,IIIHllti 11h' ill'v"ral':r Ill' lilt' 1lll'tCI

II\, 11Ilil'i:lllv (l,,,ted :1I1i1I'l' [(11111<1 III 1L'),!i,\ll'l ('lllllll'(llISI~, IIII' Illt'It'!' shall, i l !Ill'

for f'I\CI(/\GrS , 'fvH I U>
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I'el iut! (II' ill;lu'Ur:lt'>' is II(I! bl(l\\ II or ""l'l'rt<1i1J.:lhlc, he dcc mcd III have rC~',iS'l'rl'd
L'111l/IClllI:-.l) III Ihe degrL'L' ~I' j'lllllid [or Illl.' I;ISI 11<111'\II' the pel'Iud sIlIn' the dale di'

tl«: IHl'\ iOll,~ I1lell'l test, prll\'idcd Ihal Ihe pcril,d u! ad_jusll11el1l sil:IIIIHII exceed I:'
d:I.\" '111i~ CIHlI\C ,11;111 llill he "1'JlIil::tllle ill L':I~l~ \\ here the ('(lIISIIIIIl'r i'i rlluml hy
tlu: c(lfil)l;lIl} III 11;11'('heell rcsl'llll';ildc dirc('lly (II' indu ccu y ill laillpl'rilig with Ill..:
(;;IS meter ill uu y WHy whutsocvcr. 111 case Ihe 1I1L'lcl' shall, I'()I' uny L'HliSC

wlnu socvcr, cease or Uillit to register regularly the- '11.I;lIItily of Gas used, the
(_'PIISIIIll\.'r sh:111 pay It) Illc CClllIP:lllY (()J' tile (i;IS suppl icd 10 thcrn timing Ihe
pcrlod the meter ,~IJaII so remain out or order Oil the "<Isis of aVCl'a!!" 111'1111111y
cousurupt ion or Gas hy the Consumer during the two months inuucdiutc l y
I'IL.'ccdillg (.1(' rol!D\\'illg the monthx ill which IIll' rueter so remained out of order,
whichever is more

I .... BILLINC

1,1 I, Ti'l' '1I'l.'''\lI1I'' will Ill.' rurllisllL.'d I'l'l"iudiL':dly, This IlI.:rilld 1I1:1'y he I)IIL.' mouth 10
lilll'l' IIlllllllls depefldlflg (111 the cur rcut 11ldky PI' 1IIl' COllIP:lIly ill Illis rcspcct .
..\IlY l'i1:11l)21' ill q_li, jllllil')' will IlL' :II IItL' ~llll' di,~ITCli(J1l or Ille ('('"1P<lII), hUI lite
<. 'PII-;lIllll'i' 1.I'ill lie duly 111'Ii ril'd :11 /l';/'il I.'i d<ly~ ill ;HII'allL'L', The hi Ih )lclI<riliing
Il' (;"" Cl1lISlllllpli(111 Il:lscd un the "I'(1I'c uvcouutx nrc payuhlc Oil dl'I11alld
irrcspl'l'livc of any dep()sil ill luuul. Tile accolillts Ihills arc to he paid ut the
(,'IIIlIP;IIIy'S office Or :11:1lI1"uriscd )l;1I1k \Villlill I_') d:lYs of tile dale or issue show 11
(III till' hills, III dcfuult (hereof illterest :It the rille or 1,.')(,7" p<.:r IIIUlllh for I <I ycnr
( I ~I;~,pcr ycnr) "lid thereafter 21lt, pCI' IHun11l (2cl'lt, per ycur) Oil the outxtuudiug
.unoun: Ill' IIIL.'Gas hi!ls I~ithou: L'PIII[HlUl1liillg shall he payable ill addilion III lhe
l1ill amount, subjcc! 10 chuugc luun lillie (ll tiruc wi:il tile upprovnl til' UGRA.
"rh'!' 1I1L.'llills/aL'l'(IIIlIIS luivc hccn luruixhcd alld p:lill, if Iht: ('Ollll'<lIIY al :111)'lillIe
d;~l'lll L'I'S uny errors: ol1lissiollS or disLrL'PIlIll'Y ill <Illy surh ilCUllIlils/hilb due to

any rcuxou wluusucvcr. lire (.'11I111';IIIY shnll l»: cntirlcd (I) bring xucl: di~l.TepallL'Y
(II Illl' notice II{' lill' Cuuxtuuc.: uud rumls]) L'OITl'L'1 ucc ountx/hitlx which the
C'unsumcr llillicrl:rl-;('s III pay within I ,') d<lY~ (If IIll.' dall' til' iSSIIl' shown Oil lire
hills,

I I,? II I! 1L' ( '1111 ~ Iuuc I I'i IId~ ;In Y III i :;1:1l,l' ill t" v I" II '>, i I 11111'0\ l)l' h11I1i g Ii( II J 111l' Ilot itT III
the ('l'IIIP;".'), ill1l1~cdi;lll.'ly 1I1HIII reu'ipl, ()11l'1.' 11;1)'1I1l.'111 illit'spcd III a hill, whidl
\1<1<1Ill'l'lI l.'(llTl.'cled 1111 I ill' C(lllll,l:lilil ill Iilv ('rltl',IIII1L'I', I"" hCl'1I 111<lIll' II)' Iill'

('I'II'>lIl1ll'l', il sil:!l1 he \'l,,,,idl'I('d tll:11 111\' hill i', \.'l'lIl·L'1 ill l'very !'I'\Ill'l.'l and
llil'rv:ilk" 1\11 hnlilL" Cl11l1ll!;liril,'> ill Illis 1l"Ill'l'I s!\;III Ilc L'IlI,:rlailll'd hy 111e:
('(lIIII';III\', I-'tlfllll.'l IlllII I.', :1I1~'1:\j"":lht'" ill IIIl' 1'111" (II illl'lllll.'l.'l hillill).! ,11<111 1\111
l.'lllillc' 11lL'('III1S111I1l'r 10 wilhhldd pa),llll'lI( (11 (Ill.' Ilill:., illlil1\(', 1'I'lll'jckd h()wl'wr.
ir IIIL' ('llll!J':\IIY lind,s i1lly IlIisl<lkl' ill Illl' Ilill ',(,Ill 1(1 lilt, ('Illl,'>tlllll'r, Illl'l)

ilil'SI'l.'l'li\'L' of' IIIl' f:KI wlit'tlil'r P"),I1Il'1I1 ha~ hl'l.'ll III:tdl' Ill' 11(11, 1I~' I '111I11';IIIY ~.h:rli
"I'lIll hi1\'inl-\ diSt'Il\'l'Il'" Itl\' II Ii sl;r)...t· :11:IIIV lillil', [II' ('lItilled In ~'l'Illl a nllw\'! hill
;llId IIIl' ('IlIl'UII1L'1" s":"II,t' Ijahll' III Jl"Y till' ~;;III1\'

for 1';\(J(I\G[5 Ul\ll1[D
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I" I IIll' r~~f'IIII~ihility fill Ill:lkillg paYIlll'1I1 Itll Illl' (;as conxu nu-d i~ 11,,11 of the

('''lhlllll~I, If ,I bill i,,,!lol rccci vccl by the 11)lh or each 111011111 the CIIIlSllIIICCi'~Ililll
l'PlililIlilliL'ale willi IIIL' C\lllljlallY ill ,lick, III :1"LTrt,lill their linhi liry for puyrucnt
;lIld il Ihl' Couxumcr ['ail" III p'IY the hills withi n 15 d")ls olthc thlte of the bill OJ' if
IIIC C(JIISlIllIer lias 1\111received tile hill und Inil III asccrtuin their linhility and to
nuikc puyrucut of tile unrnunt so due by IIIL' I :'\'" tiny or each uuuuh, the Company
~il.li' lie cm itlcd to tcnuinatc (his Contruct ami 10 di,~l:l)I1IlL'clll1c xuppl y Ilr(jas alld
'III rl'f)IIIVC its COIS rueter Hilt! other equipment without any not icc. /\11 hills :a::lI: hy
Iill' C(lilipall), at the addre,~,~ given ill the Cuutruct ill the ordinary post or delivered
11) haru] ,It the said <lddrL'ss shull he cCl(lsilk1ed stlfncicI11 de livery o'r the bills 10
Ihe COllsuillcr by the Corupuuy illlill1<1lillg lite Conxumcr« liability to payment for
C'~IS cousuurcd.

1),2,

" t

~
j

15,.1

Pa yn icnt should be made either by cash Of lucul h;1I1k drult /chcquc in favour or
Sui Northern Ga~ Pipelines Li mitcrl :II lilt' orrin' ;/:"',:Iks mentioned Oil IIll' hill.
f'<1YI11,-'111by cheque 01 bunk til al'l ~il.dl filiI hl' L'Pllsid('J'eti !lllYIIICIII unlcx« lili).. is
J't';tli/l'd, 1:"iI1ll'C Ill' IiiI' chcqu. III hunk tll:lll 11111(.' Ic:ili/,cd within J da~'<, lruur thc
d:lIl' u!' <iq'l)'\il ill the hunk Ior clc:u illl.! I'y lilt' ('llillfl;IIIY shnll make till' ""Iljlly or
(;:1"; li,ddt' I() tliSL'lllll1ccliOIl <IIld lilis ('illlll';lL'1 li;ll>k tl) lel.ll1il1:1lillll hy tile
l'UIllP;II1Y,

1';IYllIl'IlIS must he rn.ulc 011 or before the date rllilill~ which the StlP!)!y or Gas is
li;\hlc III he tcrruhuucd without nuticc al 111L' risk of t!ll~ (, 'OIISUI1H.'1'.

NlllwilllSI<llltiillg such di~l'l)[llll'L'lit)lIi tcrtuiuution ()f Gnx supply, the COI1SUlIlCr

sll:lll p'l), to the Company the lu ll muunnt (II (i,l~ hill lip {() ,IIIL! il1c1udillg the dale
(It' di<'L'llIll1lTlillll Illgl'lilL'r witl: Iltl' ilHell'SI :It'(l'ul,d thcrcou ux Stip"i;IIt'd in cla",e
I-~,I ,

"9,
i
\

1,).'1, ThL' (,'OIISIIlI\c1' CllllrillllS alit! 1I1Hicrstalltb tll:lt ill the prcmixcx required (0 be
,\lIflplicd with C;;IS cuuucction, 110 SUl'1! CPI111l'l'li(lll was previously disconnected.
I)n al'ull1lll III' 11I111'!'''Y"ICIII 01' (;;1.'\ l,ill!--/cli;llgl'<' civ. III cuxc. it is 1'11111111otherwise
111l' (\IJI'iUIIIl'I' hct chy undertakes III l'kOlI/p:l.\' ,lldl dlil's/charges oil dcmund as ir
~lldl .uuoun: is due I'l(lill ,lIld p;IY.lhk hy 111l' ( 'PIl!--III1ICr,

Ifl, JINtU 1'111OIUSLJ> CONNI':Cl'IUN_

l
TilL' C'(lll<,llllll'l "gICl'~ 1111\III ,lIit)\I', ""Ikl' PI II\OIilll.1ill :111)'L'OIIIHTliull witll till' (;as

pil't'S illsl:ilkd :11 Ille prcnri:«: l)j' :111)' Ill'I\11I1 (li (1)1 1'11>1"Iioll dlllill!~ IIII' \',Xi:;tl'11L'l'

pi tl«: ('Plltl,ld wiilu rut Illl' w riltru l'lllISI.'1I1 \>I'III\' ('IlIl'l';IIIY,

17.1NTI<RlJ.l WI'ION IN SlIl'l'Llhti
!7 I, '1111.' ('(Illql;III~' sh:tli IIOI\'(' Illl' righl III \,:h",I' PI' IIHl'Il'llpl (j;I~, ~"Pld\' III 1111'

('I'"Sllllll.'r'~ 1}f\'lllis\'s 1'1,11 ,IJllrlll\'lillt!, I'll) l':lllyil\)!. \'111 ,11,'I,'C;S;ll)' \'\It'II',illll/lql:lir

:11111/111' ;1I1\'1:lIi(lIl, \111"" ill 111(' i '1':111',111\,', l,i,ll'lill(" 1''1"il'lIl\'111 .lIld til" i,.'l"',

JO

for PI\CI(/\('; LS UIV1ITU)
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I~, COi\\I'i\I\Y'S (UGHI' TO IU~I)UCE/INTEHHUl'T/SUSI'I~NJ) SUJ'I'LlE~

I H, I, As the production o( G<lS Iroru Wells, i'uriflcution Plallts a lit I couvcynucc uf it
over 1()11~ dist~IIICCS arc subject to uccidcuts, interruptions lind failures and the
lilH~s t o breaking, frecziug und clos ing which cuunot be foreseen or prevented by
any rcusuuablc care or expenditure and lite supply of Gas and trunsportation
facililies therefore arc limited. the Ct)lllpall), tines IIll1 hy this couuuct undcrtakc Itl

fUl'Ilisl1 1(1lite Consumer " rllli and uninterrupted supply o( Gas but only 10 furuisl:
sud supply ancl (or sucl: length or rime liS il 1t'\ls()lIahly call; alld il is cx picsxl y
:I~f'(:cd hy the ~,\,llsllIIH,'r II\;It the CUlllPlIlIY shall lIol he liahlc rOI illlY loss,
thlilingc, (]I' inju: Y I[WI Illlly result either dircctl y or indlrcct ly due 10 interruption ill

Ih~' supply of Gas, or ill lite dist:()lItillllalll'C (hcrco!' frOll1 any cauxc whatsoever,
Tile Cumpuny shal] ill its sole judgment 1t,IYe the right to reduce or interrupt or
l'1l! IIJl it' re Iy suspend G as su ppl y due to <III)' ulilcr ufnrcxaid reasolls 10 IIIC

Consumer alld sll,,11 be the sole judge with, r~'g,1I(1 lu such conditions.

IY. ClIl{TAILr\IEI'1T OF SUPPLIES

Tit", ('IIIIIJ1<1I1Y sl,;;ll hnvc (h~' rig!11 10 l'lIllail dl'livcries or (ins II) IIII.' Cnnxumcr
l'lllIlractillg III plIrL'llasl' ill C:~CI.'S~ IIi' 1,()()O,(lIJO cu n, pCI' IlIOIlIIt Of itx equivalent ill

Illt'lric mcuxurc whenever and to lite extent ucccxx.uy in irs sole judgrncut for the
pl'olectioll uf sCl'vi~:c 10 its other consumers it lII<1y require, The Corupuuy shall be
till' SII lc judge witl: rq,!'11 d 1(1 Sd~';' cl)ndilillllS .uul curtui hucnt uf deliveries.

20. INlH';i\ IN IIr'ICATlON

20, \ Till' l\1I1SlIIlIl'r kuuwiug lite illriallllll<lhk ch"I';Il'lcr ()f (ins shall lake ;111
IIIl'l'<llIIiuIIS ill il.~usc alld maintuin (ius illsl,lIlall(1I1'; 1111ils pl'l~ll1ises :"Id shall he
solely rcsponxihlc for any foss, duruugc, injury or arcidelll reslllling, direr: Iy or
indircci ly tint! for any ['CtlSOIl whatsoever. i'1'Il11) Gas PI' (ias insrall.uions. The
('1111\1';"1>, shul! nul Ill: liahk 1(1 IIt(.' CllllSIlllIL'l' PI' lit allY pcrsoll I'm any Iw;s.
d:IIII;I~l' III illilll'Y r,,'sttllill):~ l/'l lit I 111l' lISC ()I (ids Illl'l'l'lllI. ,til risks ill the said lise
ht'ill),! asslIllll'd hy the ('(lIISlIIIICI' TIt~' ('(lIl:-,ullI~'r sllall indcutuil'y the Couipau y
ag;lill,,1 ilil Iklll<lnd" uml clnims Il'! ',IllY xuch 1(1\\, ll;llIl:I)1I.', injury or <ll'cidclIl,

21, I Tltic. l'lllllr:ll'I s!tall /1111he l,jlltlill}]. 11111'ill 1'111',,'l' unt il \lJlPl(1Vl'd :lIid Si);!llcdhy jill

:ltllllllrisl'd (ltlil'l:r Ill' lite C(lIIlJl;tIlY ;11111 /111 prllrllisl's (II' ag_n'l'l I1CIll." (1['

Il'lllt'~(.'III"lillll of <11.11' "gl'lll (II' employee ru.uh: ill slilil'ilil1)!. Illl' S;II11l' III' (II lvcrwis«,
...11:111 Ill' I~'l'ogllisl'd Ill' made ~\()(ld hy 1111' ('()!III':lIl.\' III' shall j..ll.Ill 1':111 III' 11ll'
t '0111/nct unlcsx i'1Il'ul'purakd IH'n'ill,

..-or l'/\CI(!\CI S 11/\1\11'1'1>
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22, ('ON'J'HAC:T CA!';CELLATION

22.1 Thi-, (\IIl(lal·1 sh~t1lllc subject II) l'<lCICcll;lliull II)' ihc C1IIIII'<lIl), at uny (iClll' ror .IIIY
o lthc foliliwing l'<1I1Sl'S.

(al N~glc'_'( Of dcfuult or Illl' COIISlIlllCI to p;I·Y within 15 duyx or (lu: d;II(! "I'
issue or tile bill by the ('OIIIP:IIIY lur illly months supply or Gas,
(Tl'(I(lcrirl~ of cheques ;lIId bauk dlan~ shull not he conxidcrcd payment
1I111cssrealized).

(h) (\ny ,Iel;ol) by (Ill' Municlpal Authoriticx. l mprovcmcnt Trusts, Local
[lodiL's or .111)'Govcrnmcut. ur nn y lqpd proceedings ugninsr 1I,Ie('UllIjlilllY

hy uny p.lrty (iIlCllidill!!. the CUIISlIIIICI") illlcrf'crillg with (_'I)llljllllly'S righl

(n slipply (1;IS and L'llllccl paymcut [iu: lilL' S;lIl1C 1I11dcr tile tl'I"IIIS of Iilis
( '11111l"aL'r.

,'\ n Y ill·1 i( III h Y (11\: COCISIIIIICI" In SCUll c 1111uligh lite meter (i'IS Ior (I( her
Illlrl'(ISL'.\ and/or other prt'llli.'L's 11\,111111<11C\llilracled l'or herein.

!\I\y ;)('Iinll hy 11iL' Consunu-r It'llding III Sl'l'lIre uuuc (i'ls th nu tile 1I1<.:(cr

rq!isll'r~ (II III Sl'L'UIL' s,lid (1,1.' IllTllllgl1 :-,aid rUl'lcr 011a Iti!,-lin prcxsurc than
III,1( ,I( \\,ld,'11 the rcgulntorx are sl'l II)' rhc ('orllp<1I1)" or <III)' intc: lcrcncc

wilh lhc ureters or regulators tending III prcvcut the same lrorn [u opcrly
operaling and registerrllg currcct ly.

tel All)' altcratinn, addiuun Of extension til the c,xisling (ias installation
carried OUI by the Consumer without ol>l:lilling prillI' approval or the
('1)ClIP:IIIY ill writiug.

I t"). TIll: viulution and dcluult by IhL' ('IIII\IIIIICr oi' an y of the Inlll:, alld
ClllHlit iults llr [Ill' ('olll! ,II I,

~'I
( ,.)

llil, (\
I

=

l

Alld it ix IInderstoud und ilglTCd Ihat ill case the prcruisc« or IIIL' ("'OIlS\lIII('r

....lIpplicd hereunder. or the persoll.II Ilrnpclly (Iien,'PII. sliull 1)(' lr viccl upon under
l'\l'l'ulillll, (If' ill l·'I'C (lr b.urkruptvy III' .111: ui" il\SI,I\L'1I1·Y (111 tile p.ut uf ('(lIlSIIIII(~r,

111\'('<11\11:1\·1"I Ihl' 1IIIIillli ol rhc ('01111',111)"sli:lIl !>,' liahlL' III h~ Inilliliall'd Hilt! the
('111l11',IIIY \hidl II;IV," 111<.'li),!il( III 1\'11111\l' ;111\ III all 1I1 i(>; pr\lpl'r(~' Ifll II I I Ill'

111"\'llli:-'L'SIlf' 111e"Cousunicr. lf the ('llnlr;lC( ."llall lIe l'''IILTlled (Ii' IL'i"lllillalL'd lor
.111)"C;\II\e, all ('I;lilllS lor (las prc viuuxl y snpplied ,,11:11;11l't"(llllt' r(lrtliwilll dill' alld

1';I~';Ihk 1\ itll\lUI notice rlllill IIIL' ('()IIII';JlIY ;l1ld IIll' ('{IIl:,lllllt'r CPVl'II;JIII:-. .111(1

:I,t~I('L'.~(n Il:IY tile S;IIIIL' 1111dV(lI:\llll

2,U This ('(llllr:I\"( .'11:11/ slalld l.';\iIL'cllnl if Illl' IlIl'llli:,('" <Il1d/lIr till' jHllPlISl.' lilr which
till' (,:1\ is .~I1III"il'd un.k-r Illis (\11111:1<:( /1;1\'1' 1":l'(I l"IIISrl'lll'l~ (II :1:";il',I1('d in

1;11IIUI 1I1 ;IIIY other pnsllll, h(ldy, L"llrplll all' IIr Iii I" wilh l.'I reel rr{lill till' dale (II"
"'lIdl Ir:lll,kr 1'1" as"jglllllL'1\1 alld Illl' ('11111]1:111)',11:11111,1\('till' liglll III LiI:,("11I1Iiflllt:

'11111") ,1111.1III Cl'Jlllll·l' llll)' III :II/ II/ i(\ l'llllll'll\" /111111till' 1'1l.'llli';('S 11111<'.......1111..',,11

('III\II;I\"1 i, Si)-"II('\I hy III\' 11..'\\' lllVlll'I!1l1·l·lll'il'l ,d· Il1l' 1·'n'IHi'l" (lr 11I(l11(,I(Y ill

qlll",lillfl

T'or PI\CI(/\Ci rs I If\lIt r()
I'.q" 1'\.1 I.r,



d i ~··U' r, 1 f," \r'I"'I\ ,", .?I/.\1 ~H / I ~ f ... \ ,." Indillfl'''' I ',\1' ,\ ( t t~"'H';((/J' "I H,,'.
i'{.'t I 'til Lo!.!,'\ I.tlll'/H/. /),,"1/ I Atl\UI

J 2-', 1\1 Jo:TEI{ Tt\1\Il'EHINC

2,', I If' the (. \)IISlIIlIcr 1i~IS hccn round III have bee!! J'C.'\[l'IIl~il11t: ill <Ill)' IV~Iy ill 1,llllPCl'illg

\1 illl (j'l~ i\leler ill order to secure IIIO!'C supply to him thun is recorded Oil the
rueter and other illstallLllioll or 10olll,lin Ga,,, ill a higher pressure than maintained
hy the Compnuy the Consumer shall he liable 10 pay !(' the Compnny Cias charges
(.'()IIIIlIC!lSuralc wjlh (he Consumer's pr(ldUClil)1l und consumption charges ill
J'I,'Sjll'CI 1)( Clas consumed bUI not recorded hy the meter and the entire amount so
du(' f"Ulll the Consumer xhull he puyahlc OIl dl'lllilild within I::; d:lYs fronl till: d,IIC
or issuuncc or the dcuuuul notice hy the COlllpallY,

21),1 II supply or (iii,'> 10 IhL' Consumer is di-;clllllltTtl'd [ur :lIly rC<lS()1I whutxocvcr. it
).11<111he reconnected (lilly af!er the Cousurucr lias puid the usual reconucction
cllargcs or tile C(HllP<IIIY Ulld lI;IS cle:II'I,:<I <111.urcurs. l~csl()l';ltioll of Cias supply
"",,It i II any (<lSC be subject to the nvuiluhil it y (11' rueter and/or other ncccssury
cquipn icut., 15, ~ONTl~ACT TEIt!\IlNATION

2.':\,1 Fitltcl' or till' parlie's hereto mav, ilt their uhsuluic will. tenuinntc this Contract hy
lIm' montlr'x n(lticc of IIIe;r ilitciltiof\ to tin \(1 tll Ill' give" ill wrilillg til tilL' other
purt y uud this Coutruct shall remain ill Inl'ce <1,\ specified ill 27,1, III the case 1)(

tcrmiruui on of this Coutruc! under thi~ cl.utsc. uo party sh,,11 he ClIlitbl I() any
dalll<l1!cs Ill' LllIlIPCIIS:lti(l1l lor any Ills-; or injtuy: ;II'isil'ig lrt nu vuch Icrruituu iuu til'
thix (\IIIII':ll'I,

i
I
I

2~,2 III 111l' l';I~C (lr ICI n.in.uinn or II,e couu ill'! for itll)' \'''",C wluusocvcr. nll cluims I'm
(;,,-; !>ul'plicd und [ur scr ....ices rCIlt!erl'd I>y 'he Company upto the dille or
disl'(lnlll'l'!jllll of Cias supply shnl I 11L'l'IlIlIC flJrlll\\,'ilil due alit! payuhk: without
1I111;\,\' Iroru the Compnny ilfld lite ('(111S11{lICI ~i1idl P(lV Ille same (III dcruan.l.

1(" HE~OLUTION OF DIHI'UTES

: ,1

l
III (Ill' event Ill' lilly diIT('I'l'III:(, ()(' d;SPIIIl'~ arising Illl[ o lru ill ClIlIIll'l'tioll with tlil'
~ '\lI\!lild helween the ('I)"IP:\I1Y :llId lIlt' (,'\IIl~d)III\'r which l';lI',HII he .uuicuhly
!,'''(llved shall tIL' rcfcu cd tIl Oi! \'<!. (ins Hq.!,l Iiat\ll)' Aruhorit y (the Authurit y) as
l'llllt'l'lllpla(L't! under ('I:lllse (I (2) (k) til' ()( ;1(/\ t irdin.u«.c.

t)1I n'n,jlll or Slll'l, :1 1l:iL'll'lIl'l' 1'1111'1 rithc:: III til\' I'<lrlic:-', till' ~\IIIlI\)(';ly :;11<111
1"lln'('d III 'l'r\'l' ~I Iltllin' In 1)(1111 lilt' 11<lI.lil':; I'(I! 1III.'il' ;11111(':11':111,'\' 11\'1'111'('III('
'\lIllit\( 11\' :I! "11l:II lilli,', t!;ltl' :11It!11LII (' :1', 111:1\' Itt, "II\'('il;\'\I, bv IIII' /\II(~lllIil,)' ill llli:;
It'!',:I:t! \!ll'I' iiI ;11 ,fill tll\' 11;lIlil'" 1\1 lill' tll"I'"i,"" tilL' 1\11111111;1) ..11;tll gil\' il';
IIII,IIII)~ II hiih "Ii;dl h,'llillilillg 1111111"llillli,'" I" III,' tli 'I"III',

I't!, 111 •• 111
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27, TEH!\l OF CONTJ{ACT

27.1 This Contract shall take effect Oil the dale hereof aud, unless tcrmiuatcd earlier in
<ll'l.:ordaIJCC with tile terms hereof. sh.il) continue for a period or five (U5)
Contract years or for such longer period ns lila)' be agreed between the Parties (the
"Term"), except the obi igalion of the Consumer to provide Sccuri ly Deposi l,
wll kli shall ex pi re l wo mont hs after the Terril of IIlis COil tract. Not wil hstundi ng
the Iorcgolug, it is agreed between tile Parties tilat the terms and conditions of this
Contract shnll be mutuully renegotiated and agreed after the expiry of fir:,1 fuur
«()<.j) Contract years, failing which tile terms ,In<l conditions contained herein shall
cont inuc i'or tile remulning One (01) Conlruct years. foOl' the said purpose the
Parties shall start discussions six (06) months prior to the expiry or lite fourth
(04''') Contract year. Arter the expiry of the Term, the Contract may be renewed
for successive periods of three (OJ) Contract years erich subject to mutual
agreement of the Parties.

2H, ENTlltE ACHEEI\'IENT

2H.1 This Contruct coustirutcs tile entire ugrce mcnt between the parties hereto with
respect (0 the subject maucr hereof and there arc I) undcrstuuding«.
rcprescntutlons or warranties of any except :IS e xprcxxly set furl herein.

Pack ngcs Limired

/
t" - - ______

for lHHI On behalf of ,.-'~
Sui Northern Gas pipcJiJle.,,'CiJllitcd

\~itIlC'~

Narllc: I('r)vd .•m y:'q s ....
N.l.l'. No.: J ')'2L'\ - 5'" 51IS--:L
Address: C \0 ('",(.\<",,/( l k "'(\ ;)~,;_

~~

Witucxsux:

2.

Narue: '0-.. ~\Jo..I •• •• ... \a...v..J 0...\.)...

N.I.C. Nn.: ,\~._o'\_ - 'l"'-..,,' "> ...'" _:;
Address: <-\'0 \( A.....''-~ V. \_;,'- [\ U.

("or P/\CJ(I\G (5 I..IM rrr rs

"11"'11 \11 ()
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rOH'Tlff 1 .fllr SH/v{r 0/ IO}. f,' ff' {1' (;11 ~F " (nel" \II ;4~1 (hi! I~ ('", t!"/Ir't'lIli1m Ur""
\fI,' I',,,J..,,.,[(.\ i.mu/r'll. Ihttf;~ {I\II~'"

Addrt'ss for suhmisslon of (;llS hills

'I'clcphuue: orn«.

~,bMg?\\"\ ...:_L:.._gc.c.)I-./~P. 0 1'~1.::i~~.K_~~)\\I..I,

_ L 1\ \-1,-0 RE
') 9) \ L5_.4 I - ~d~_'-_ .. ....__ . .. ,__ .

Residence:

LANDLORD'S PERl\HSSION TO INSTALL GAS SUPPLY

____ J
being tile landlord of the above-named consumer ill respect of the above mentioned
premises neither have nor shall have anv objection whatsoever to any Gas pipillg. fillings.
uppliuuccs or accessories being. from i.me 10 lime, fixed ill or removed for the said
premises hy the above nnmed Company nor sllllll J/Wc have any objection 10 further
connections being provided by the said Company to other premises or pcrsonts) from the
outlet (1f tlie regulator installed fur the purpose of supplying Gas 10 tile said premises.
I/We undertake to inform tile Company in time ill case the tenant vacates the said
premises.

Sign,,(u,o¥I~~~
Address C Ie- 1~"(~"tj'I{S __,..------~-~-----

AA ... _~
Wiuress _b:~ _

___"_~J~y~~I_(lt. ~ ~

Telephone .:.i .~ II <0, l( I____ _J_J,; ..... _ .. ...:.- _

}'.I)'" I J.1I I)
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SUPI'I,F,,' I ENTA I, ,\(; H 1~1':i\I EN'!'

'II {IS S! : I' l' I Yi\U'N I ;\1, 1\ ( il~ IT \ 11.,'11IS m.u lc it> Ihe COl1lr:lcl Ior the Supply of
(;;J~ {tll IlIdtlsililllllsc 8: ('(I')~"IIl"I"III'" lu-l wcvn "lis Sui Nurlhl"rn Gn_~I'ipelines
Lid, :1 l'(lllipallY ;,1<.:0'1'(1, :,Il'.! IlIllkl Iltl' (,tlllI"IiIY 11<'1 und hllVillf.\ its reglslered
oi'lkL' 01121 Kaslllllir )toad,) :d""l', hCll';,lal)l;I' rd'l'll'cd (II as Ihl' Compuny cfthc
(llll' P:I['1.

ANI)

"I/~ l)lId\llJ:l'.~ I h"ih'd, Chalt ((nad, Singh\\alil, 1(111 Rudlra I(hhnn Rnml,
()j~rrkt Kusu r, hciciuallcr l'l'il'ITL'!lllt II~ litl' ('Oll~lIlllcr ofthe other purt,

\VIII::ltE/l.S (lit' PHl'Iil-s I'IIH' ellll'll'd int» (ill,~ Purchase Contruct or 20 MMCFO
datL'doJ:04~,c1 ;111(1 wlicrvus ill SlIl'pil'llIellllhcll'ililu the parries have agreed to add
the flllinwilig terms :lilt! coudilions (0 Ihe said CUlllrael Ji1l' Industrial usc.

N[)W '1III'r~r:F()I~F '1111: 1\( iIU·,I':illl'NT WI I NI:SSI:TI r liS FOI.I.OWS:-

II is condition P'Cl'l'dl'lll 1(1 the I"(I\-idillg oj' (j", CI)11I1C~lioll hy the
("'llIl'aIlY (,) lit,' ('IIIl'llllll'l Ih,lt IiiI' ('lIl1~lllllCI s!tall he given Gas 011 "As
alld Wlun Avni lulvlc 11.1,"" dlililig flL'l'illd I" f\'i;lI'cI1 In :\1)'" Novcnibcrof
c.1I'1i ) C,II 1"tI) II ;II ,I,{:t!·/.- lit c :II,III:lhtllly "I' (j",~ dll1illg this period shall
Ill' dctcnuiucd ~lIkh' hI I,hl' (""111':111)', ('lIll1l'ly al its rliscrction, keeping ill

vic« il.~cumuut IIll'lIl ill Iill' IIlIll'l l'IlIlSllllll'IS, prillrity t1I' other preference
l'l ill'! ia IktCllllillCd ti,,' Il!i~, 1'(11flll'l' h> I·"" ! '(11111'"1'>', 'I Ii..: ('OllSl1I11Cr
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lIlllkrl;lkes 1(1provide gll<ll"aJl{l'l' 10 the sal isl',Il'lioll (If IIIL' CillllPilllY Ilia! it shul!

11:1\'1.' nlld Ill,IKC ;IIT~lllgl'llll'll( [(II <I IICl'Ilfil I.' lucl. It is further ngrL'Cd between llll~
Il;\[lil',~ llwt the (Ins ('(IIlIIL'cll"ll III Ille Cunxumer shall be discl)ll1IL~clcd ns ,\lId
\\Ill'11 rl'quilcd ill order 1(1 I\lCl'l Illl' ('()II\P:III~ "s priority to provide g<lS III other
('PIIStlllll'rS ll]' higher pri(Jlil), ill line willi Ihe Natural C;,IS Ailocutinn und

i\Llllilgcllll'111 l'olicy, 2()()), l1nd lill such l''(IL'IHIL'tI pcriud :IS IlIil)' IX' cousidcrcd
Ill'L'C.'SiHY by the ('OI))P(1I1)" durillg. whic h period the Consumer shul! uti li zc

nllcruatc tucl III its o\VII cosl. It is further agreed, llwl tile expenditure with
rl'g,1I'l1 III discolHleclilll1 nllL! rcconncction llS slated above or Oil such other
OCCilSi() II when lite supply is' d isconncc led or reconnected, sl: nIl be borne by the
<.. 'ousumer.

110tll the part ics agree that tile I11'OV15iOIl or this "Supplemental Agreement"
shall he ill addition (0 the terms [lIlt! conditions provided ill the "CONTIZ;\CT
j:()IZ T!lI~ SUPfll,Y OF CJ!\S FOR INDlJSTIU!\L liSE & <':0-
CiFNUZ/\TION" and its proviSI(111S will SI,llld nrucnclcd modified, ,llld changed
til the extent specified ill this "SuppJcllll'III:li/\grcelllcll!",

IN WITNf:SS Wjll~IU~()I: the pnrtics have scI thci: IL'Slll'clll'C h<llids III tlli,,, /\gJ'Cl'JIll'111 011
tile _I_~ ~ __ ,d:l), of'_I':!_'lC_l__C??_7_ _ ut lhc place ,IIHI durc 1lIC'111io1lCd lllcn ..iu above.

C)
WiIIICSSl'S:

1,A~
l';;~I~l'~:' - k~v:(.:~--~r~'TC\
N, U. '. NIl, '_s )- 2., I' 5'1' nJ )' _I
J\dd rcsx: E' ! J.c Iv , C\i\.1", ....\ t r .... ,.,; -e

"-

_____, ?S~JJ~ \,_LkQ",_,_,

lor ;lItd ()II hchul r or
Sui Nurthcl'1l (las l'ipclinc l.iruitct]

W itIlL'~;."l'S: /~;?:\.
/1 /' t~L,

1, ;(!?J::;:;~~
N atu c_5C{.NJo3:" ~ ~W:;u.r.
Ucsigll<llilJII C-4"1'c(- ..<;oJa-! ()f(,~
N I C, No,
!\ddrL'ss SN( 11'[ <, 21-I<.aslllllil' l{omI
l.nlHI rc I

(

, I.. ,;.' ,,"--'1
2. "(~. -: ...f..,_.·...-~· ..· I ',/

N;'I'll;~ (2e...~(;:--tJo:.wl:ll-
DcsiglliltiOll DiL-( c,f' d'c-\.o.lZ..B oMc..cw'
N,Ll', No. ~
/\dtlrl'.';~' SN( i [\i" 21·I<<I~llIllil 1~():1d
I .u III \r(.'

j );IIL' June, Ie:)., ~OD 7
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