
for & on beha,7  of 

PUNJAB THERMAL. POWER (PVT.) LINETED 

:51  
(AHAD 	HEEMA) 

Chief Executive Officer 

Punjab Thermal Power (Pvt.) Limited  

Date: July 26, 2017 
THE REGISTRAR 

National Electric Power Regulatory Authority 

NEPRA Tower 

Ataturk Avenue (East), G-5/1 

Islamabad 

Subject: 
	

APPLICATION FOR A GENERATION LICENSE 

I, Ahad Khan Cheema, Chief Executive Officer, being the duly authorized representative of Punjab 

Thermal Power (Private) Limited by virtue of board resolution dated June 9th, 2017 hereby apply to the 
National Electric Power Regulatory Authority for the grant of a Generation Licence to Punjab Thermal 

Power (Private) Limited pursuant to Section 15 of the Regulation of Generation, Transmission and 

Distribution of Electric Power Act, 1997. 

I certify that the documents-in-support attached with this application 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. I 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. 

A bank draft in the sum of Rupees 747,880/- (Rupees Seven Hundred Forty Seven Thousand Eight 

Hundred Eighty only) bearing no. 03767508 dated July 24, 2017 being the non-refundable licence 

application fee calculated in accordance with Schedule II to the National Electric Power Regulatory 

Authority Licensing (Application and Modification Procedure) Regulations, 1999, is also attache 

herewith. 
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PUNJAB THERMAL POWER (PRIVATE) LIMITED 

7-C1, Gulberg-III, Lahore 

Extracts of the Resolutions passed by the Board of Directors of Punjab Thermal 

Power (Private) Limited at its 1st  meeting of the held on 09th  day of June, 2017 

WHEREAS, there are numerous regulatory approval/consents/licenses etc. those are 

required for the project including Generation License (GL) from NEPRA. The Board 

agreed on the matter and passed the following resolutions: 

RESOLUTIONS: 

RESOLVED THAT, "approval of the Board of Directors be and is hereby accorded to 

authorize the Chief Executive Officer of the Company in respect of the following:" 

To obtain all requisite regulatory approvals, consents, licenses and permissions 

etc., including but not limited to those listed above (including generation 

license from NEPRA), required under relevant laws and policies applicable in 

Pakistan in connection with new Power Project and to make payments of all 

fees, expenses, charges and such other payments as may be required for the 

said purpose; and 

ii. 	To sign, execute & file, either by himself or person(s) authorized by him, all 

necessary documents/ instruments, issue guarantees etc, to do all incidental 

and ancillary acts, deeds and things, take any or all necessary actions, 

complete all legal formalities, pertaining to the above, as may be required from 

time to time." 

CERTIFIED TO BE TRUE COPY 

) 

Compg!'iy Secretary 
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[Under section 16 of the Companies Act,2017 (XIX of 2017.)] 
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THE COMPANIES' AC7, 2017 

!It \ flyVY 
(PRIVATE COMPANY LIMITED BY SHARES) 

Memorandum of Association 

of 

PUNJAB THERMAL POWER (PRIVATE) LIMITED( 

. The name of the Company is "PUNJAB THERMAL POWER (PRIVATE) LIiV ITED", 

2. The Registered Office of the Company will be situated in the Province of Punjab. 

3. (i) The principal line of business of the company shall be to establish, procure, 

construct, equip, operate, use, manage and maintain 1200 MW RING based power 

plant near load centers in Punjab. 

(ii) Except for the businesses mentioned in sub-clause (iii) hereunder, the company 

shall engage in all the lawful businesses and shall be authorized to take all necessary 

steps and actions in connection therewith and ancillary thereto. 

(iii) Notwithstanding anything contained in the foregoing sub-clauses of this clause 

nothing contained herein shall he construed as empowering the Company to 

undertake or indulge, directly or indirectly in the business of a Banking Company, 

Non-banking Finance Company (Mutual Fund, Leasing, Investment Company, 

Investment Advisor, Real Estate Investment Trust management company, Housing 

Finance Company, Venture Capital Company, Discounting Services, Microfinance or 

Mierocredit business), insurance Business, Modaraba management company, Stock 

Brokerage business, forcx, real estate business, managing agency, business of 

providing the services of security guards or any other business restricted under any 

laW for the time being in force or as may be specified by the Commission. 
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(iv) It is hereby undertaken that the company shall not: 

(a) engage in any of the business mentioned in sub-clause ((ii)i  above or any 
unlawful operation; 

(b) launch multi-level marketing (MI,M), Pyramid and Ponzi Schemes, or other 

related activitics/bUsinesses or any lottery business; 

(c) engage in any of the permissible business unless the requisite approval, 

permission, consent or licence is obtained from competent authority as may be 

required under any law for the time being in force, 

4. The liability of the members is limited. 

5. The Authorised Capital of the Company is Rs. 10,000,000/- (Rupees Ten Million Only) 

divided into 100,000 (Hundred Thousand) equity shares of Rs, 100/- (Rupees One Hundred 

only) each. 



Signatures Number of 

shares 

taken by 

each 

subscriber 

Residential 

address in 

full 

99,998 125 	17 ,  

Model 

Town, 

Lahore 
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We, the several persons whose names and addresses are ,subscribed below, are ,  
desirous of being formed into a Company, in pursuance of this Memorandum of 
Association, and we respectively agree to take the number of shares in the Capital of the 
Company as set opposite to our respective names. 

N 

Name and 

Surname 

(present & 

former) In 

full On 

Block 

Letters) 

CN1C No. 

(in case of 

foreigner 

Passport 

No) 

Father's/ 

Husband' 

Name in full 

Nationality 

(ies) 	with 

any former 

Nationality 

Occupation 

1 Governm 

ent 	of 

Punjab, 

Energy 

Dopartme 

nt 

through 

Mr. Mad 

Rehman 

Gilani 

35201- 

0254196 

-5 

Ghafoor- 

ur- Rehman 

Gilani 

Pakistani Secretary, 
Energy 
Department 

2 Mr. 173018- Mr. Pakistani Chairman, 

Muhamm 276764- Muhammad P&D 

ad 5 Aura:-,gzeb Department 

Jehanzeb Khan 

Khan 

3 flamed 35202- Muhammad Pakistani Secretary 

Yagoob 2994923 Yagonb Finance 

Sheikh -9 Department 

8 - 
Danepur 
Lane, 

Lahore. 

House No. 

6, 

Danepur 

1 



Lane, 

GOR-1, 

LahOre 

Dated this 8th day of June, 2017 

(9)'76-Aess 

K.) atA.te, 	 i■A 

rvwve KA -HAA-OtA D 	I 

Nth w .bS `6Dt 	 — 
A () —A 1 M L)-1 WI 2 '')ELL)rU, Pht-A--,sC( 

L,74k- 

CC-C-004Tc oki i"\-SS cuak 	Mr1A14-1.E K C-X2DPoirr(u.- 



The Companies Act, 2017 

(Private Company Limited by Shares) 

ARTICLES OF ASSOCIATION 

OF 

PUNJAB THERMAL POWER (PRIVATE) LIMITED 

	

1. 	The Regulations contained in Table 'A' to the First Schedule to the cOmpanies 
Act, 2017 shall be the regulations of PUNJAB THERMAL POWER (Private),Liniiied 
(the "Company") so far as these arc applicable to a private company. 

PRIVATE COMPANY 

	

7. 	The Company is a "Private Company" within the meaning of Section Clause (49) 

of Section 2(1) of the Ordinance and accordingly: 

	

(1) 	No invitation shall be made to the public to subscribe for the shares or 

debentures of the Company. 

	

(2) 	The number of the members of the Company (exclusive of persons in the 
employment of the Company), shall be limited to fifty, provided that for 
the purpose of this provision, where two or more persons hold one or more 
shares in the company jointly, they shall be treated as single member; and 

The right to transfer shares of the Company is restricted in the manner and 
to the extent herein appearing. 

TRANSFER OF SHARES 

3. A member desirous to transfer any of his shares shall first offer such shares for 
sale or gift to the existing members and in case of their refusal to accept the offer, such 
shares may be transferred to any other person, as proposed by the transferor member, 

with the approval of the Board of Directors. 

DIRECTORS 

4. The number of directors shall not be less than two or a higher number as fixed 
under the provisions of Section 154 of the Ordinance. The following persons shall be the 
first directors of the Company and shall hold the on:e upto the date of First Annual 

General Meeting: 

	

I. 	Mohammad Jehanzeb Khan — ACS (Energy) 

	

2. 	Asad Rehman Gilani — Secretary Energy 

	

3, 	Flamed Yagoob Sheikh — Secretary Finance 

(3) 



We, the several persons whose names and addresses arc subscribed, are desirous of being fOrmed into a 
company, in pursuance of these articles of association, and we respectively agree to take the number of 
shares in the capital of the company set opposite our respective 'lathes. 

s 

N 

0 

1 

Name and 

Surname 

(present & 
former) In 

full (In 

Block 

Letters) 

Governor 

ent 	of 
Punjab, 

Energy 

Departrne 

nt 

through 

Asad 

Rehman 

(Mani 

CN1C No. 

(in case of 

foreigner 

Passport 

No) 

Father's/ 

husband' 

Name In full 

Nationality 

(les) 	with 

any former 

Nationality 

Pakistani 

Occupation 

Secretary, 
Energy 
Department 

R 

a 

1: 

NI 

T, 

L; 

35201- 

0254196 

-5 

Gbfoor- 

or- Rehrnan 

Gliani 

8 
2 Mohatnm 173018- Mr. Pakistani Chairman, D 

ad 276764- Muhammad P&D r 	. , 
Jeharizeb 5 Aur an gze b Department G 

Khan Khan L 

3 flamed 35202- MiAlliimmai Pakistani Secretary 

Yagoob 2994923 Yaqoob Finance 6, 
Sheikh -9 Department D 

L. 

s 
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ddress In 
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0 can 	. 

anepur 

ne, 

02-1, 

Share 

ilattleflaWONIAMtlxs11000,4 



Total number of shares taken 	100,000  

(One Hundred Thousand) 

Dated the 8th day of June, 2017 

1\)&1A,ta 	2-o-t-V\ i3 At-9,-AAP 

4ilktAky 43tm.,e_ ,-, Cu, vt 	AA 04 A-  C) 
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Authorized Share Capital 
Type of Shares No. of Shares Amount 	 Face Value 
Ordinary Shares 100,000 10,000,000 tl  	100 each 

Paid  up Share Capital 
Type of Shares 1 No. of Shares l Amount Issue Price 
Ordinary Shares , 100,000 10,000,000 100 each 

12 	Chief Executive 

10 

11 

NIC 135202-0449427-1 

13 	Chief Accountant 

Mr. Ahad Khan Cheema 
7-C1, Gulberg-H1, Lahore. 

Name 

Address 

Mr. Shamsul Aziz 
Gulberg-HI, Lahore. 

Sahran Hassan 

Gulber011,Labore. 

61101-4709295-5 

35200-1513320-7 

. Mr. Abdul 13asit 

Pakistani 5 2 0 I 0 2 5 4 1 

Pakistani 3 5 

Pakistani 3 

Registration No. 
2 	Name of the Company 

3 	Form A made upto (Day/Month/Year) 

4 	Date of AGM (Day/Month/Year) 

0109152 	 
PUNJAB THERMAL POWER (PVT.) LTD. 

11 	07 	2017 

PART-A 

5 Registered office address: 7-C1, GulberIII, Lahore. 
6 Email Address: compsecAgathermal.com  
7 Office Tel. No.: 042-35750936-8 
8 Office Fax No.: 042-35750939 
9 Nature of Business: Power Generation 

Name 

Address 
l4 	Company Secretary 

Name 

I Address 
15 	Legal Adviser 

Name 	 \l/s. CSJ & Co, Advocates & Corporate Counsels 
Address 	 I basement S.M. Tower, 9-Fane Road, Lahore 
List of Directors on the date 
Name of Director f  

16 

Address 

16- Golf Road, 
GOR-1, Lahore 

8th Floor, EFL 

2. Mr. Asad Rehman 
Gilani 
	 6-1)- Main 

Gulberg, Jail 

[louse, 

Road, 
Lahore. 

3. Mr. flamed Yagoob 	Civil 
Sheikh 	 Secretariat, 

Lahore 

2-A, Alimad 
I3lock 

. Mr. Mohammad 
jehanzeb Khan 

Nationality 	NIC (Passpo No. 1, foreigncr) 

Pakistani 	1 7 3 0 1 8 2 7 6 7 6 1 4 5 
- 	— 



New Garden 
Town 
Lahore. 

6 5. 	Mr. Anjum Butt 
152-B, BHA, 
Phase 1, Lahore. 

Pakistani 3 

3 

5 

5 

2 

2 
Town, Lahore. 

 

0 1 8 3 9 9 0 2 5 

6. 	Mr. Javed Iqbal 
Bhatti 

78-A, Izmir 
Pakistani 0 2 5 7 4 1 1 5 5 3 

7. Khawaja Ahmed 
Hassan 

426, 4th Floor, 
Alfalah 
Building, 
Shahrah-e-
Quaid-e-Azam, 
Lahore. 

Pakistani 3 5 2 0 2 3 0 2 2 2 0 6 1 

8. Mr. Najam Ahmed 
Shah 

Civil 
Secretariat, 
Lahore. 

Pakistani 4 

3 

2 

6 

1 

2 

0 

0 

1 

I 2 

9 7 7 9 2 9 2 5 

1 9. 	Mr. Rehman Naseem 
59-3, Abdali 
Road, 
Multan.  

Pakistani 5 3 4 8 7 9 6 

PART-B 

      

       

       

       

17. 	List of members & debenture holders on the date 
Folio Name 	T  Address Nation- 

ality 
No. of shares NIC 

r - 

(Passport No. if foreigner) 

r 
Members 

1 

Government of 

the Punjab, 
Energy 
Department 
through Mr. 
Asad Reitman 
Gilani 

811' Floor, 
EFL House, 
61)1- Main 
Gulberg, Jail 
Road, Lahore Pakistani 99,998 N / A 

5 2 

Mr. 
Mohammad 

Jehanzeb 
Khan 

16- Golf 
Road, COR-I, 
Lahore Pakistani 1 1 7 3 0 1 8 2 7 6 7 6 4 

3 
Mr. 	Named 
Yaqoob 
Sheikh 

Civil 
Secretariat, 
Lahore 

Pakistani 1 3 5 2 0 2 2 9 9 4 9 2 3 9 

Total 100,000 



PROFILES OF THE CHIEF EXECUTIVE OFFICER AND SENIOR MANAGEMENT OF 

PUNJAB THERMAL (PVT.) LIMITED  

MR. ALIAD KHAN CIIEEMA 

Chief Executive Officer 

Mr. Ahad Khan Cheema is a Civil Servant belonging to Pakistan Administrative Service (PAS). 

He earned the degree in MSc. Social Policy and Planning from London School of Economics and 

Political Science. He has more than 16 years of experience of working in different leading 

positions including Chief Executive Officer, Quaid-e-Azam Thermal Power Pvt. Limited 

(1180MW CCPP Bhikki Power Plant), Secretary to Government of the Punjab, District 

Coordination Officer (DCO) Lahore and Director General, Lahore Development Authority 
(LDA). 

During his service career, he has accomplished high level assignments. Under his leadership, 

many engineering masterpieces were constructed in Lahore including Lahore Metro Bus Project, 

Kalma Underpass, Azadi Chowk and Qainchi Flyovers. Lahore Metro Bus Project is first of its 

kind in Pakistan which was completed in mere eight months. 

Mr. Ahad Khan Cheema has been bestowed with Tamgha-e-Imtiaz by the Government of 

Pakistan in recognition of his public service. 

MR. SHAMSUI, AZIZ 

Chief Financial Officer 

Mr. Shamsul Aziz is a seasoned professional with proven success in financial and operations 

management to achieve the organizational mission. He developed leadership qualities with a 

solid record of contributions leading to improved financial and technical performance and 
enhanced internal controls. 

He has successful track record and in-depth experience of independently planning and handling 

projects from planning, development of feasibility studies to execution including dealing with 

project lenders, regulators and other Government agencies for their successful execution. 

He has solid background and expertise in managing the financial and operational affairs of a 

corporate entity of substantial size. 

He is well versed with the dynamics of energy sector of Pakistan. Ile has worked in Siemens for 

8 years, in PPIB for one and a half years, in Southern Electric Power Company Limited on top 

position for 15 years and Quaid-c-Azam Thermal Power (Pvt.) Limited since 2015. 



MR. KIIALID PARVAIZ 

General Manager (Admin & HR) 

Mr. Khalid Parvaiz is a Civil Servant belonging to Provincial Management Service (PMS). He 

has more than 14 years' experience of working in different capacities ranging from project 

management, strategic planning, policy making and managerial positions including General 

Manager, Quaid-e-Azam Thermal Power (Pvt.) Limited, Deputy Secretary to Government of the 

Punjab and Director Administration, Lahore Development Authority (LDA). He has also worked 

as a Consultant with UNICEF and the World Bank. 

Apart from his practical experience, he has degree in Social Research Methods from London 

School of Economics and Public Administration from Columbia University's School of 

International and Public Affairs (SIPA). 

ENGR. SYED WASINI-UR-REDMAN 

General Manager (Technical) 

Engr. Syed Wasim-ur-Rehman has more than 25 years of experience in power industry by 

serving at senior level positions like General Manager (Technical), Quaid-e-Azam Thermal 

Power Pvt. Limited (1180MW CCPP Bhikki Power Plant) , Engineering Manager, Project 

Manager, General Manager Plant and General Manager Technical in Pakistan and Saudi Arabia. 

He has diversified exposure of operating, planning, procurement, performance, maintenance, 

erection, testing and commissioning and development of power plants/projects. 

* **************************** 
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Executive Summary 

Executive Summary 

M/s Punjab Thermal Power (Pvt.) Ltd. is planning to set up a thermal RLNG 

based Combined Cycle Power Project (CCPP) with a total gross capacity of 

1230 MW near Trimmu at Jhang which is adjacent to the site of the existing 

H.B.Shah RLNG power project. The expected COD of two gas turbines (simple 

cycle operation) is November 2018, whereas, the expected COD of the steam 

turbine (combined cycle operation) is November 2019. 

2. M/s Punjab Thermal Power (Pvt.) Ltd. has engaged Planning Power NTDC to 

carry out interconnection studies for power evacuation from 1230 MW RLNG 

based CCPP at Jhang. 

3. This is the interconnection study report in which the results of load flow and 

short circuit studies have been presented for the connectivity of 1230 MW 

RLNG CCPP at Jhang with the National Grid. The interconnection studies have 

been carried out to propose and evaluate the adequacy of the proposed 

interconnection scheme for power evacuation from said power project to 

National Grid in the light of NEPRA Grid Code. 

4. Considering the capacity, location, expected CODs of gas & steam turbines 

and existing/planned transmission network in the vicinity of the RLNG based 

power project at Jhand, the following interconnection schemes for its power 

evacuation to the National Grid have been proposed: 

With Two Gas Turio, 	le Cycle ModEv, 

(i) TIAio 220 kV Double Circuit (DIG) transmission lines, approx. 35 km 

each on twin-bundled Rail Conductor, RL.NO power project at Jhang to 

T.I.Singh. 

(ii) 1x250 MVA, 220/132 kV T/F--  at T.T.Singh 

(iii) 132 kV D/C line, approx. 15 km on Rail conductor , from T.T.Singh to 

T.T.Singh (Old) 

It is to be noted that scope mentioned at (i) is required by Nov. 2018 and at 

(ii) & (iii) is required in summer 2019. 



Executive Summary 

With One Steam Turbine (Combined Cycle Mode)  

220 kV D/C transmission line, approx. 125 km on twin-bundled Rail 

conductor, from Lalian for looping in-out of one 220 kV circuit of Jhang 

RLNG power project to T.T. Singh (near Jhang RLNG power project). 

It is added that the 220 kV D/C line from T.T.Singh/Jhang RLNG power project 

to Lalian will be looped in-out at Faisalabad West 500/220/132 kV substation 

after its commissioning. 

5. 	The latest system network data available with Planning (Power) NTDC has 

been used in the studies. The necessary data for the generators of 1230 MW 

RLNG power plant at Jhang has been used same as of the under-construction 

1230 MW RLNG power plant at H.B.Shah after consultation with M/s Punjab 

Thermal Power (Pvt.) Ltd. However, the assumption of generator step-up 

transformer has been made by Planning Power NTDC as the proposed 

interconnection voltage is 220 kV for the subject RLNG power project at Jhang. 

6 	The load flow studies have been carried out for various operating scenarios of 

winter and summer. It is found that with the proposed interconnection scheme, 

the power from 1230 MW RLNG power plant at Jhang can be dispersed to the 

National Grid in a reliable manner during normal and N-1 contingency 

conditions. 

7 	Short circuit studies have been carried out tc compute maximum three phase 

and single phase short circuit levels with the induction of 1230 MW RLNG 

power plant at Jhang. The results of short circuit studies indicate that the 

maximum three phase and single-phase short circuit levels at the 220 kV 

switchyard of 1230 MW RLNG power project at Jhang would be 43.5 kA and 

43.2 kA respectively in year 2022. The short circuit rating of 50 kA has been 

proposed for the 220 kV switchgear equipment of 1230 MW RLNG power 

project at Jhang in view of future expansions in NTDC and FESCO 

transmission networks. Moreover, the short circuit levels at the existing and 

planned 220 kV substations in the vicinity of the proposed power plant would 

remain within their switchgear equ ipment rating. 

8. 	On the basis of detailed study results presented in this report, it is concluded 

that the proposed interconnection scheme for the 1230 MW RLNG power plant 

at Jhang is reliable for its power dispersal to the National Grid. 

ii 



Introduction 
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1. Introduction 

M/s Punjab Thermal Power (Pvt.) Ltd. is planning to set up a RLNG based 

Combined Cycle Power Project (CCPP) with a total gross capacity of 1230 MW at 

Jhang. The subject Jhang RLNG power project is adjacent to the existing H.B.Shah 

RLNG power project. The expected COD of two gas turbines (simple cycle) is 

November 2018, whereas, the expected COD of the steam turbine (combined cycle) 

is November 2019. 

M/s Punjab Thermal Power (Pvt.) Ltd. has engaged Planning Power NTDC to carry 

out interconnection studies for power evacuation from 1230 MW RLNG based CCPP 

at Jhang. 

This is the interconnection study report in which the results of load flow andshort 

circuit studies have been presented for the connectivity of 1230 MW RLNG, based 

CCPP at Jhang with the National Grid. The interconnection studies have been 

carried out to propose and evaluate the adequacy of the proposed interconnection 

scheme for power evacuation from 1230 MW RLNG based CCPP to the National 

Grid in the light of NEPRA Grid Code. 



Interconnection Schemes 

2. Proposed Interconnection Scheme 

The objective of the interconnection study is to propose the interconnection scheme 

for reliable dispersal of power from the 1230 MW RLNG based power project at 

Jhang to the National Grid System under normal and N-1 contingency conditions. 

The following interconnection scheme has been proposed for the above 1230 MW 

RLNG based power plant at Jhang keeping in view its generation capacity, location, 

expected CODs of gas & steam turbines and the existing/planned system network in 

its vicinity: 

Two Gas Turbines (Simple Cycle Mode) 

(i) Two 220 kV Double Circuit (D/C) transmission lines, approx. 35 km each 

on twin-bundled Rail Conductor, RLNG power project at Jhang to 

T.T.Singh. 

(ii) 1 x250 MVA, 220/132 kV T/F at T.T.Singh 

(iii) 132 kV D/C line, approx. 15 km on Rail conductor, from T.T.Singh to 

T.T.Singh (Old) 

It is to be noted that scope mentioned at (i) is required by Nov. 2018 and at (ii) 

& (iii) is required in summer 2019. 

One Steam Turbine (Combined Cycle Mods 

220 kV D/C transmission line, approx. 125 km on twin-bundled Rail conductor, 

from Lalian for looping in-out of one 220 kV circuit of Jhang RLNG power 

project to T.T. Singh (near Jhang RLNG power project). 

It is added that the 220 kV D/C line from T.T.Singh/Jhang RLNG power project to 

Lalian will be looped in-out at Faisalabad West 500/220/132 kV substation after its 

commissioning. 

The geographical diagram showing the above interconnection schemes is attached 

as Figure #1, 2 & 3. 

2 
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3. Study Assumptions and Criterion 

3.1 Study Assumptions 

The load flow studies are based on the following assumptions: 

• Latest load forecast. 

Latest generation expansion plan. 

Latest transmission expansion plans of NTDC and DISCOs. 

• Mostly interconnected transmission system has been assumed whereas 

some line openings at 132 kV voltage levels have been carried out as per 

system requirements. 

• Maximum net generation capacities of the existing/under construction th-ee 

RLNG power Onus (Bhikki, Balloki & H.B.Shah). 

he total ri.e output capacity for the subject 1230 MW RCNG basee CCR' at 

)hang is assumed as 1203 MW after subtracting auxiliary consumption. 

The necessary da-ta for the generators of 1230 MW PLNG power plant at 

Jhang has been used same as of the underconstructionl 230 MW RLNG 

power plant at H.B.Shah a  ter consuir.on with 	nuriXo Thermal Power 

(Pvt.) Ltd. However :he assumption of generator step-up  trInsfcrrer 

been made by Planning Power NTDCas The intei-connection voltage ft.:, 220k- V 
for the subject RLNC powPi-  project at inane. 

3.2 Study Criterion 

The load flow studies have been carried out keeping in view of the following system 

operating criteria/limits in accordance with NEPPA Grid Code: 

Voltage Limits: 
+5% under normal and ±1 0% under contingency conditions. 

However, voltages at generation sand/or substations may be 

kept upto +8% under normal operating conditions as per 

network configuration and/or system requirements. 

   



Study Assumptions and Criterion 

Transmission Line 	100% of rating under normal and N-1 contingency 

Loading Limits: 	conditions. 

Transformer Loading 100% of rating under normal and 110% under N-1 

Limits: 	 contingency conditions. 
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4. Load Flow Studies 

The load flow analysis has been carried out with the proposed interconnection 

scheme for various operating scenarios for the months of January and July-to-Sept 

corresponding to the typical winter (low hydro) and summer (high hydro) scenarios 

respectively. In this regard, the peak load scenarios of January 2019, January 2020 

and Aug/Sep. 2021 have been simulated in accordance with the expected CODs of 

gas and steam turbines to analyze the impact of the proposed 1230 WI RLNG 

based CCPP at Jhang on the system network under normal and N-1 contingency 

conditions. 

The load flow study exhibits for power dispersal of 1230 MW Jhang RLNG based 

CCPP with the proposed Interconnection scheme are attached in Appendix-1. 

4.1 Peak Load Winter 2019 Scenario 

Load flow study for the peak load scenario of winter (January) 2019 has been 

carried out with only two gas turbines at Jhang RLNG power project operating at full 

capacities and is attached as Exhibit #1-0. As per load flow study, the power flows 

on the circuits emanating from the subject Jhang RLNG power plant and in its 

vicinity are as under: 

P ()vv.  r i up,/ 
Transmission Line 

(MW) 

Jhang RLNG--PP to T.T Singh (Two 220 kV D/C lines 

= 4 Circuits) 
	 4 x 202 

T.T.Singh to Samundari Road 220 kV Circuit#1 

T.T.Singh to Samundari Road 220 kV Circuit#2 

T.T.Singh to Gojra 132 kV D/C 

T.T.Singh to T.T.Singh (old) 132 kV S/C 
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Transmission Line 

 

Power Flow 

(MW) 

  

  

T.T.Singh to Pir Mehal 132 kV S/C 
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The study results for the normal and N-1 contingency conditions are described as 

under: 

Normal System Condition 

As per load flow study, the power flows on transmission lines and transformers in the 

vicinity of Jhang RLNG power project are well within their capacities. In general, the 

study depicts that the voltage profile of the system is within limits and there would be 

no transmission system constraints in the flow of power from the proposed power 

plants to the system under normal operating condition. 

N-1 Contingency conditions 

The load flow studies have also been carried out for single line contingency (N ) 

conditions in the vicinity of Jhang RLNG power project and are attached as Exhibit # 

1-1 to 1-5. The results of contingency studies have been summarized as under: 

Exhibit # 

1-1 

Contingency Conditions 

Jhang RLNG-PP to T.T.Singh 

220kV S/C out 

Remarks 

Power 	flows 	on 	the 	other 

transmission 	lines 	and 

transformers as well as the 

voltage profile of the system 

remain within limits. 

1-2 T.T.Singh to Summundri Road -do- 

220kV S/C out 

1-3 T.T.Singh to Gojra 132 kV S/C out -do- 

I 

1-4 T.T.Singh to Pir Mehal 132 kV S/C 

out 

-do- 

6 
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Exhibit # 

1-5 

 

Contingency Conditions 

lx 250 MVA, 220/132 kV 

transformer at T.T.Singh out 

 

         

         

4.2 Peak Load Winter 2020 Scenario 

Remarks 

-do- 

Load flow study for the peak load condition of winter (January) 2020 has been 

carried out with two gas turbines and one steam turbine at Jhang RLNG power 

project operating at full capacities and is attached as Exhibit #2-0. In this scenario, 

the 220 kV link from Jhang RLNG power project to Lalian has also been assumed. 

As per load flow study, the power flows on the circuits emanating from the subject 

Jhang RLNG power project and in its vicinity are as under: 

Transmission Line 

Jhang RLNG-PP to T.T Singh (Three 220 kV circuits) 

Jhang RLNG-PP to Lalian New 220 kV S/C 

T.T Singh New to Sarnumtari Road 220 kV Cirouit#1 

T.T. Singh New to Samuc,dari Road 220 kV Circu4t2 

T.T.Singh New to Gojra .132 kV D/C 

F.T.Singh to T.T.Singh (old) 132 kV S/C 

T.T. Singh to T.T. Singh (old) 132 kV D/C 

T.T. Singh to Pir Mehal 132 kV S/C 

Power Flow 

(M'vV) 

3 x 308 

284 

142 

J80  u ,J  

2 x 89 

2. x 32 

32 

The study results for the normal and N-1 contingency conditions are described as 

under: 

7 



Load Flow Studies 

Normal System Condition 

As per load flow study, the power flows on transmission lines and transformers in the 

vicinity of Jhang RLNG power project are well within their capacities. In general, the 

study depicts that the voltage profile of the system is within limits and there would be 

no transmission system constraints in the flow of power from the proposed power 

plants to the system under normal operating condition. 

N-1 Contingency conditions 

The load flow studies have also been carried out for single line contingency (N-1) 

conditions in the vicinity of Jhang RLNG power project and are attached as Exhibit # 

2-1 to 2-6. The results of contingency studies have been summarized as under: 

Exhibit # Contingency Conditions Remarks 

2-1 Jhang RLNG-PP to Lalian New 

220kV SIC out 

Power 	flows 	on 	the 	other 

transmission 	lines 	and 

transformers as well as the 

voltage profile of the system 

remain within limits. 

2-2 Jhang RLNG-PP to T.T Singh 220kV -do- 

SIC out 

2-3 T.T.Singh to Surnmundri Road -do- 

220kV S/C out 

2-4 T.T.Singh to Gojra 132 kV S/C out -do- 

2-5 T.T. Singh to Pir Mehal 132 kV S/C 

out 

-do- 

2-6 lx 250 MVA, 220/132 kV transformer 

at T.T.Singh out 

-do- 

8 
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4.3 Peak Load Summer 2020 Scenario 

Load flow study for the peak load condition of summer (July to Sept.) 2020 has been 

carried out with two gas turbines and one steam turbine at Jhang RLNG power 

project operating at full capacities and is attached as Exhibit #3-0. In this scenario, 

Faisalabad West 500/220/132 kV substation with its associated scope, especially, 

looping in-out of 220 kV DIC line from T.T.Singh/Jhang RLNG power project to 

Thlian at Faisalabad West, has been assumed in the analysis. As per load flow 

study, the power flows on the circuits emanating from subject Jhang RLNG power 

project and in their vicinity are as under: 

Transmission Line 

Jhang RLNG-PP to T.T Singh (Three 220 kV circuits) 

Jhang RLNG-PP to Faisalabad West 220 kV SIC 

T.T.Singh to Samundari Road 220 kV Circuit#1 

Power Flo%dy 

(MW) 

3 x 256 

440 

43 

T.T.Singh to Samundari Road 220 kV Circuit#2 

T.T.Singh to Gojra 132 kV DIC 

T.T. Singh to T.T. Singh (old) 1 32 01 SIC 

T.T. Singh to T.T. Singh (old) 132 kV D/C 

T.T. Singh to Pir Mehal 132 kV S/C 

22 

2 x 52 

54 
L 

The study results for the normal and f\t-1 contingency conditions are described as 

under: 

Normal System Condition 

As per load flow study, the power flows on transmission lines and transformers in the 

vicinity of Jhang RLNG power project are well within their capacities. In general, the 

study depicts that the voltage profile of the system is within limits and there would be 

9 



-do- 

3-2 
	

Jhang RLNG-PP to T.T Singh 220kV 	 -do- 

S/C out 

3-3 
	

T.T.Singh to Summundri Road 

220kV S/C out 

Remarks 

Power flows on the other 

transmission 	lines 	and 

transformers as well as the 

voltage profile of the system 

remain within limits. 

Exhibit # 

3-1 Jhang RLNG-PP to Faisalabad West 

220 kV S/C out 

Contingency Conditions 

T.T.Singh to Gcjra 132 kV S/C out 

T.T.Singh to Fir Mehal 132 kV S/C -do- 

out 

lx 250 MVA, 220/132 kV transformer 

at T.T.Singh out 

3-6 

3-4 -do- 

-do- 

Load Flow Studies 
It11■101111SAMINIIIIi 	 

no transmission system constraints in the flow of power from the proposed power 

plants to the system under normal operating condition. 

N-1 Contingency Conditions 

The load flow studies have also been carried out for single line contingency (N-1) 

conditions in the vicinity of Jhang RLNG power project and are attached as Exhibit # 

3-1 to 3-6. The results of contingency studies have been summarized as under: 

4.4 Findings of Load Flow Analysis 

As per load flow study results, the proposed interconnection scheme has been fbund 

as a reliable transmission arrangement for power dispersal of the 1200 MW RL.NC 

based combined cycled power project to the National Grid System under normal and 

single line contingency conditions. 

10 
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5. Short Circuit Studies 

5.1 Methodology and Assumptions 

The methodology of IEC 909 has been applied in all short circuit analysis for which 

provision is available in the PSS/E software used for such studies. The maximum 

short circuit currents have been calculated with the following assumptions under EC 
909: 

• Set tap ratios to unity 

• Set line charging to Zero 

• Set shunt to zero in positive sequence 

• 
Desired voltage magnitude at bus bars set equal to 1.10 p.u. 

Since the detailed plant data for Jhang RILNE-_', gas based CCPP is not presently 

available, therefore, for the purpose of the short chcuit am.dys:s, the necessary data 

for the generators of 1230 MW RLNG power plant at Jhang has been used same as of 
the under-construction1230 MW RING power plant at 1-1.B,Shah. However, the 
assumption of generator step-up transformer  has been made by •Planrind

-  Power 
NTDC as the interconnection voitage is 220 kV for the subject FING bower project at 

Jhang. The assumed data for generators (Pw(-. step-up francfpriners of Jhan MAC 
based CCPP is as under: 

A. Generator Data 

Gas Turbine: 

• Rating r,  535 VIVA 

• Sub-transient reactance (sat.)0.18 p.0 

• Negative sequence reactance (sat.) = 0.18 p.u. 

• Zero Sequence Reactance = 0.125 p.u. 



Short Circuit Studios 
INXWARCO 	 r,v 

Steam Turbine: 

• Rating 530 MVA 

• Sub-transient reactance (sat.) 0.22 p.u. 

• Negative sequence reactance (sat.) 0.22 p.u. 

• Zero Sequence Reactance == 0.092 p.u. 

B. Generator Step-up Transformer: 

Rating = 550 MVA 

• Impedance (X111)7=- 16% (Assumed) 

Moreover, one and half beaker scheme at the 220 kV switchyard of 1230 MW RLNG 

power project has been assumed. 

5.2 Findings and Recommendations of Short Circuit Analysis 

he short circuit studies have been carried out with proposed Interconnection scope of 

work to compute the maximum three phase and single phase short circuit levels after 

induction of 1230 MW RLNG power project at Jhang. The studies have been carried 

out with all the existing and planned generation in operation and with interconnected 

transmission system. 

The results of short circuit studies indicale that the maximum three phase and single-

phase short circuit levels at the 220 kV switchyard of 1230 MV' RLNG power project at 

„Mang would be 43.5 kA and 43.2 kA respectively in year 2022. l he short circuit rating 

of 50 kA has been proposed for the 220 kV switchgear equipment of 1230 MW RLNG 

power project at Jhang in view of future expansions in WI-DC and rESCO 

transmission networks. Moreover, the short circuit levels at the existing and planned 

220 kV substations in the vicinity of the proposed power plant will remain within their 

switchgear equipment rating. 

12 
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6, Overall Conclusions and Recommendations 

a) 	
The following interconnection schemes for its power evacuation to the 
National Grid have been proposed: 

With Two  Gas Turbines jimple  Cycle Mode), 

(i) 
Two 220 kV Double Circuit (WC) transmission lines, approx 35 km 

each, on twin-bundled Rail Conductor from RING power project at 
Jhang to T.T.Singh. 

(ii) 1x250 MVA, 220/132 kV TIE at T.T.Singh 

(Hi) 132 kV 0/C line, approx. 15 km on Rail conductor, from I.T.Singh to 
T.T.Singh (Old) 

It is to be noted that scope mentioned at (i) is required by Nov. 2018 and at 
(ii) & (iii) is required in summer 2019. 

With One Steam Turbine (Combined Cycle _Mod 

220 kV DID transmission line, approx. 125 km on twin-bundled Rail 

conductor, from Lalian for looping in-out of one 220 kV circuit of Jhang 
RL.NG  power project to 	

. Singh (near Jhang Rl_NG power project). 

It is added that the 220 kV DIC line from TT.Singh/Jhang kl_NIG power 

project to t_lian will he looped in--out at Faisainhad West 500/220/132 kV 
substntion after its commissioning. 

b) 
It is proposed to employ one and half beaker scheme at the 220 kV 

switchyard of 1230 MVV RL.NG power project. 

c) 
The results of the load flow studies for various operating scenarios of winter 

and summer reveal that with the proposed interconnection scheme, the power 

from 1230 MW RI..NG power project at Jhang can be dispersed to the 

National Grid in a reliable manner during normal and Ni
- contingency,  conditions. 

d) 
Short circuit studies have been carried out to compute maximum three phase 

and single phase short circuit levels with the induction of 1230 MW RENO 

power plant at Jhang. It is found that the short circuit levels at the existing 

1:1 



Conclusions and Recommendations 

and planned 220 kV substations in the vicinity of RLNG power project at 

Jhang would remain within their switchgear equipment rating. 

e) 	The maximum three phase and single-phase short circuit levels at the 220 kV 

switchyard of 1230MW RLNG power plant at Jhang would be 43.5 kA and 

43.2 kA respectively in year 2022. The short circuit rating of 50 kA has been 

proposed for the 220 kV switchgear equipment of 1230 MW Jhang RL.NG  

power project in view of future expansions in NIX, and FESCO transmission 

networks. 

On the basis of detailed study results presented in this report, it is concluded 

that the proposed interconnection scheme for the 1230 MW RLNG power 

plant at Jhang is reliable for its power dispersal to the National Grid. 

g) The comments of M/s Punjab Thermal Power (Pvt.) Ltd. and NESPAK on this 

report are welcome. These comments dill be incorporated in the next report 

which will also include the results of transient stability studies. 
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Application for Grant of Generation Licence 

Punjab Thermal Power (Pvt.) Ltd. 

PROSPECTUS  
(AS REQUIRED UNDER REGULATION 3(l) OF THE NEPRA LICENSING (APPLICATION & MODIFICATION PROCEDURE) REGULATIONS, 

1998) 

(1) A BRIEF INTRODUCTION  OF THE APPLICANT' 

The Applicant is a Government of the Punjab (GoPb) owned company incorporated under the 

Companies Act, 2017 mandated to establish around 1100-1400MW RLNG Combined Cycle 

Power Plant at hang District, Punjab. (Certificate of Incorporation, Memorandum and Articles 

of Association attached with the application for grant of generation license) 

(II) THE SALIENT FEATURES OF '[HE FACILITY OR THE SYSTEM IN RESPECT OF WHICH THE 

LICENCE IS SOUGHT;  

The project is based on Combined Cycle technology to ensure higher level of efficiency, which 

is to be more than 60% (Net @ ISO). It is expected that the finished facility will generate 

between 1100-1400MW (Net @ ISO). The primary fuel is RLNG and the backup fuel will be 

IISD. The plant is located close to load centers of the country and the power will be evacuated 

from a 220kV transmission line. For cooling purposes, water will be taken form the adjacent 

canal during 10-11 months of the year, and for the remainder deep well pumps will be utilized. 

THE PROPOSED INVESTMENT;  

Government of the Punjab, being the sponsor of the project, has committed 25% equity for the 

project. The 75% debt is being arranged from a consortium or local financial institutions. 

DV) THE SOCIAL AND  ENVIRONMENTAL  IMPACT OF THE PROPOSED FACILITY OR SYSTEM IN  A 

NON-TECHNICAL AND COMMONLY UNDERSTOOD LANGUAGE 

lb be provided accordingly. 



zaki
Rectangle

zaki
Rectangle

zaki
Rectangle


























































































































































































































































































































































































































































































































































































































































































































































































































































































	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394
	Page 395
	Page 396
	Page 397
	Page 398
	Page 399
	Page 400
	Page 401
	Page 402
	Page 403
	Page 404
	Page 405
	Page 406
	Page 407
	Page 408
	Page 409
	Page 410
	Page 411
	Page 412
	Page 413
	Page 414
	Page 415
	Page 416
	Page 417
	Page 418
	Page 419
	Page 420
	Page 421
	Page 422
	Page 423
	Page 424
	Page 425
	Page 426
	Page 427
	Page 428
	Page 429
	Page 430
	Page 431
	Page 432
	Page 433
	Page 434
	Page 435
	Page 436
	Page 437
	Page 438
	Page 439
	Page 440
	Page 441
	Page 442
	Page 443
	Page 444
	Page 445
	Page 446
	Page 447
	Page 448
	Page 449
	Page 450
	Page 451
	Page 452
	Page 453
	Page 454
	Page 455
	Page 456
	Page 457
	Page 458
	Page 459
	Page 460
	Page 461
	Page 462
	Page 463
	Page 464
	Page 465
	Page 466
	Page 467
	Page 468
	Page 469
	Page 470
	Page 471
	Page 472
	Page 473
	Page 474
	Page 475
	Page 476
	Page 477
	Page 478
	Page 479
	Page 480
	Page 481
	Page 482
	Page 483
	Page 484
	Page 485
	Page 486
	Page 487
	Page 488
	Page 489
	Page 490
	Page 491
	Page 492
	Page 493
	Page 494
	Page 495
	Page 496
	Page 497
	Page 498
	Page 499
	Page 500
	Page 501
	Page 502
	Page 503
	Page 504
	Page 505
	Page 506
	Page 507
	Page 508
	Page 509
	Page 510
	Page 511
	Page 512
	Page 513
	Page 514
	Page 515
	Page 516
	Page 517
	Page 518
	Page 519
	Page 520
	Page 521
	Page 522
	Page 523
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87

